ISSN 1004-7220
CN 31-1624/R
CODEN YSLIBU

12 S 0 %

JOURNAL OF MEDICAL BIOMECHANICS

Vol.37, Supplement, Aug. 2022
20224,87 #37% BT

HSEPEEVNEFIREE
BRIMEYNFHIT

The 8™ Sino-American Workshop on Biomedical Engineering
and China-Oversea Joint Workshop on Biomechanics

BRI R LY

202248HA3H -7H Jt=

FENFZEFEENEFIEFSEMNFZIERE D



Carpa| Arch Space Augmentaﬁon by Radioulnar Wrist Compression ............................................................... Z(mgmmg Ll<27)
High-Throughput and Multi-Dimensional T Cell Profiling Enabled Systems Immunology «:-:-cceveeeeerieiiin. Ning Jiang(28)
BT D S G BTN JTZETHIERLI e eovmeeeeeemmee e oot oML, & KR F,F(30)

MFN2-PFK1 Modulates the Mechanical Force-Induced Vascular Smooth Muscle Cell Metabolic Reprogramming

..................................................................................................................... Yuanjun Tang, Wei Pang, Jing Zhou(31)
bRz SR AR B BAZ FLIH JTRRAIFT cee e em oo BX N, RBH AR %(32)
BB S AL ) 2 L 2y U SZ VR -2 L B - A B ) T S AT AT B IR B T oo o A (34)

Leukemia-on-a-Chip to Dissect Therapy Resistance Mechanisms in the Leukemia Bone Marrow Niche

.................................................................................................................................... Chao Ma, Weigiang Chen(36)
B At il ) L 2O PSPPSRSO PPPPPRRORN e F I (37)
SR S G S 1 1 LB TITTE IR o vveeeeerrree e e ettt e #BL(38)
Cell Chirality in Cardiovascular Development and DISBASE «++++«+++sxresssrresrurrermteruttiniiie ettt Leo Q. Wan(41)
PUTR TSI VERR G 5 M S ZRTIFGE oo eevveeeeeommmeee e e ot oo s et e et e et e e 2128 (42)
Do Tumor Cell Mechanics Matter in MaliGNANCY?  ««-+-««eesseeessurreruremireiniiie ettt ettt Xi Chen, Youhua Tan(44)
KT L7 R TR B ZS AL TN JJZETIFFE cvvveeeernreeeeeonnreeeseimee e s ettt e e ettt e e ettt e s et e e et e s et e e s sna e e e s aee s 21 K (46)
T T2 T T 2 S TR P A ) JJ55 oo e e TR H(48)

BEiRZTmIL X

BEFEMNSEENEEYS
A BRI BT R BN B S5 26 TR JI R TR T R AR AL T TE oo vveeeeerrmreeeeermmee e Pk kAL, T EE(50)
BRI BRI B 55 2% 5 B LR W) AR RE A AR BRI T -ooevevmeims kT, K R, EHT, F(50)
7 W T B A S B BB AR IIAETILL - evveeme oo e ettt EEm, EEm W Em,E(51)
- UM A PR TR (4 7 B R G T ZEELRE T AR HUMLIIAIHT -eeevvveeeemereeeiire e ee s RER KRR, E B,E(5])
TR R T2 2] F5 W o =35 BB [ U 0T 400 J38 S FEA 2L 00 1 2 UM T BLTTTTE weeevvvvveeeonmnmeeeeinnneeessinee e s st e et 43 £(52)
R 0 JEE A L S O ) B 50 ) B 5 - /N R PRSI TEL oo KB, L5 F, #H#3E,F(52)
24 T R IR S I IR S TR LR MR oeeevvveeeenneeeeeinne e s B R, KRR % (53)
ARHE ] A9 3 A R SRR —— DAL TR TR ARG Meta ZMHT -ovemereesessessee REM, W E %, Celal Gungor, ¥ (53)
FREE T ASC B I EE S ZEHEBEHIEAM -+ v eeeeervreeeesensee ettt e ettt b EERE. M OE,5(54)
H PSS -/IME RGO TR /N BB A AR ZEREAO BRI oo HOH BB, RRE,F(54)
AR T2 AT S 1 = A T A S K RN ST 2 PEBEAS AL B REITIFGE cvvveeererveeeeeimreeeeiiree e 7 AR, % FR(55)
FET U-Net Z5HTBUFFAE MRLTERAFE] ++vveeeenrreeee e ettt EFF RER I BB, F(55)
I T M (] 25 5 BB AR M) JJZETIFGY veeeeemmeeeeesmmee e e s it e i ee e e ZusE x I, E(56)
FE T I F 43 0 2 3T B 0L H R A AR R L v e oo FTHHR 0 4%, R R 5 (56)
TG SRS AT AT BRI S IR IR T FURT IR A +evvveeeemeneeemmneeee e e e e ER¥, W TR AR (5T)
IRERIE T B 5AR PRS00 00 AT (0 25T 200 4 5 LU —— A BRI T B L LU B oo L35G, RS, R, F(57)

B X T M ) 25 A S B A 245 T I BEMTIFSE - vvverveeermneeesne e e e AE, F &, R, F(58)



i}

Ml AR AT v A B 4 A E Y XU LR 3T« T A A (JETE L) MUEE oo BER RER F R, F(58)
RIFTE  F A S NS B GEAETRIIFIL  wovvevveveereemermereerseseeteett et et eaestesee e e ettt sttt et ea e I 2 RAK(S9)
HEPE S BB L M ) 2 PEBE BB IS TEAS AL, - vevveveereenernereereereeseeteeteeteete st stesaese et et e e eeeste e aesaeenenea oML E BLA E.E(59)
BETFHFRAAT AR B TRE SRR GURIESHT o &, Zainab Aliai ,Muhammad Qasim ,% (60)
B B R BMPrla B0 /N BUE RS HIHLEITIZE < ververeereereereereeresesreseeseesee st ete e sie e aesneeneneas WK FEA EN D E(60)
T A A P AT T A AT R ORISR 2L ST IR T I v veveereereereeneeueeresteseeree e eiesie st aeiieeneneas A ERE, L5E,5(6])
2 B R T AV A I K LS R TE I ELGE AFM BIFST <vverveeveesmeeeeeesieeteeieeseeeiieie e e eee e eie e BARE MW, AR E(6])
FETAG BRIT/ T B PR Bl G BRI A= 0 1 2V - 2252 W B PGB 2 (BT FLIRME I B AR e M ML FREE, BT, F(62)

DIMEENMNFZENZEYF

H B Lamin A/C 70 8 IR 7K N AS VR4 R0 DKF- 1 UG P B T B LA oo X gk B R F R 58, (63)
LA P9 2 LR AL T ZETEEE L DRI +vveeemreeemeeeerneessneeesine e e e et st e e st st s s e e e e e e e ¥ HE(63)
AR A AF T AR V-A ECMO BRI DAL B % BB ML RRAE BT oo Ji = TR RE(64)
B B B R R 22 S T LB AI ZEPETTAR <veeeoveeemeeeeneeeomnee s IuF B i, B E(64)
5 I RO B IR 28 T TLTREATZEPE LLARE «vvveeemmeeeommeeemee s s s s A m ILUF K%, E(65)
TR B T A PR B0 L2 X 2T 2 N S R A MEITIFE oo v v evmmeeemmeeeeneee e X %5 AR M, R R (65)
IR X LA L7 3H F1 22 FRBE S MK AIIEZT +evevvveermmeeeommeeeinne e s eeee st E G B R E(66)
TER Zh KA B A H T L B T 25 BT S MG ERBEL ST B HLA <o veeeeereeveemremremnennnine i ek, F 0, RTE,F(66)
POY 1 ZE S WUEF AL T BIVEFE BEMLHITEZE  cveeeoveeeeomeeeomeeeenee e st snee s s Bl A2 A, K &, F(67)
R A LS B LI TN T2 FURIEIT - veeveereermeemeemeeee s s ettt s e HRIEM ERAL R T, 5 (67)
B U\ S S LA T B EAIFI HOTIEGE - ovveeereeeeemeeeeiemesseeesone e e e s s KRR T, 2(68)
S UALE A ST LI 0 T B R HITIEEE - evvveeereeeeoreeesone e oo e s st WAL KL L R (68)
U 5 B B TR LR [ BEREADUIFET +eeevvveeermeeeommeeeomee e e s s e e s s WEE GRS E F,E(69)
RS % S 2 A SE BRI FIZETREE LGN oo evveeeemeeeeomeeeniee e e s Rk BB E T, E (69)
AR FARTT AR ZE BT P ZE R ZE B T BB B REM oo F X GHE,ZFEM%,F(70)
R R oL B WL ¢ 1= 3 ot AT TR RO OO PP OO U O PP RO PP PPPRPPRRRPPRRRPI A %A E (70)
T AR T ()55 ZERIE TR TB B AIHT  <ovveeerveeeermeesoeeeeime e e iie e e oo st e e e BTk (71)
FHIKEEE IS gl AS IR FTHE e evveeeereeesomeeesineeeiee e e et e ettt sae e e s Ik, A, INEE(T)
T O 10 R RS TN Bh KRS R T i BE P IS I « v evmmeen e e et e e MEE A 5 E M, E(T2)
R [ A AR 43 A Kot 4 S8 P 3 L3731 I ZE BRBE (TR IFZT +vvvveeermmeeemmneemmeeeeiiee e e s s At TRIERE(T2)
I I A T 28 T T L TAB I AT« veeevveeermmeeemmmeeaeee e et e st e eee et st et sae e et Frk AR MK E(T3)
JE B YIRS AN 28T B TR S e i i P4 A R AL AR B BR LRI o veevveeeeeiiiiiis FAW, 5 BA,F(T3)
EGCG X L4 P A AL A AR IR HHLIIIETE - veeveemeeemeeemesoee e Earar A T A% (74)
PR R T N 5 - AR DA S A P B JRAEIE R HLAR] oo veemememeiemims i ot 5g AERE F(T74)
TP A5 AT SRR AT Bk S WAL ) B AR MG B TT2AAIE -ooeveerememnnni BRI, E B F(T5)

/NS el Ok A MR BE R 1 BTG AR SR AR AT TE oo AT, A, &b, F(T5)



I\Y

NG B lb i O R R 2 L a2 Cp AL L USRS Bede W IR TRIE R (76)
TS ) 3 A W = B kR 1) ) S BRI B AR JT AR oo B A AR ¥, (76)
P2 TR AR (1 S TOREAE K FRITAEALL  «vvveeeeneeeeeeneee s % B, & R, IAE)
S5 A B IR L3N F7 22 E 52 I E S BB EAEL oo vveeeemmeeemmee oo e oo e et WA F W, INEA E(77)
VKT S BRI EE TP BRI TIIIIIGE +vveeeonrreeeeeonnre e ettt e e e ettt R, EIE,E 5, E(T18)
Vi) i A 2 e 3 9 Yo 40 1 A 2 v B8 3O BRI A5 A BRI IR 3T e BRI FXR R, F(T8)
The Short Isoform TET1s Retards Oscillatory Shear Flow-Induced Atherosclerosis = --------- Kai Qu, Caihong Wang, Juhui Qiu, et al(79)
B TR S AT TR VAT LA HEAL T BAM < vvveeeeerrreeeeeeraee e e inete e et e e s ee s s e s B OEENH,FRBALE(T9)
AR RO 45 B B ST I BT STITIFTT v vvveeeermreeeeesmmee e e ieie e it B &, BXA, E8A,%(80)
A S 0L PR AN BT 536 V5 P 1 % B B0 12 L oo Ak, Biek & 3, %(80)
T 2 T LA TIAL TS oo venven e eee e ettt ettt et AEt, AR 2 Sk, (81)
Onyx B FE N EH KR HE BT B TR TSR EG fT EL v vvvvemeermee e eme e RML, B B, M, F(81)
YR IA T 00 100 P B A0 H i i A 5 7 A8 SRR P A F B 2B DAL e R AR B,F(82)

Global Architectures and Hemodynamics of in situ Hepatic Lobular Vascular Microcirculation -+ Jin Zhow, Huan Wu, Ning Li, et al(82)

Oscillatory Shear Upregulates Vascular Endothelial Cell SR-B1 and Promotes Atherosclerosis

............................................................................................................... Wen Shi, Weixi Qin, Zhufeng Dong, et al(83)
RS P T 1L BE B B BOTIFZE v eeeeeeeeeeeeee et WAL, HAM, A 3 E(83)
ST B A L0 AR A ) 2 T L3755 T2 BFRAE TR ST v eemeeeemeeeeeee ettt 2 Fevkin 3 BB F(84)
BFRPE L F7 BEIR B AR B IE FIZETIETE  oveeeeeememeeeeeemen ettt AR, EK(84)
CD63 415 Pl-integrin JHHERE L) 2 FRHH IR UL A IS BT A HLTEENSI 2R —ovrereeeeeememmeee e Mo & kS Bish % (85)
B2 B 2N 0 Bk TAERE 2 M8 R R G M ML B I HLRIFIE oo I F,ENN,RERT,F(85)

Vascular Fluid Shear Stress Remodels the Mechanophenotype and Immune Functions of Dendritic Cells

............................................................................................................... Peng Yu, Xianmei Liu, Rong Dong, et al(86)
LT A P LB K S A B LT N T ZETIITT v vevvemeemeemeenmoeeeeee e B ooreik kL3 R, %(86)
AU S AR UAM R TR R S5 Bl K AL 3l 3 22 AR RIS oo RIS, KA, KA T, F(87)
WA= K LT S 55 3 2 A AR LTI JIE v eveeemeeeeee e oot Gakam FEY KK, F(87)
E BRI U AR S IE BR 2 5 A 38 57 11375 B 12 TREE B S MTIEST - vevereermemmenmenmeneeneeneen e FhEIR IR, AP, Z(88)
25 [ 0 B 0 28 P A 21 5 B0 R T BT AT FRTE AT v ve e kOB T ER0F,F(88)
T 5 T Ao B LA B B TR S SRS T BB T L TN v v e e oo reemeeeeeme e EAHE D B HA,E(89)
B IKIRERE A/ LA/ F S PR AN A TR RS BRI RS R AE oo B35, FER, KK, F(89)
P By R4 0L VA B2 A S AR AN I SR S I IR T3 S AU ooveeeeeeee e FOA AR B, B, F(90)
T B B I RIOIEE R - v veveemeemeeeee e e emeeee e e e AR BE, I, E(90)
MiR-107 J85 HMGB1 HIE B G IRZE 8K FVE T PR AT v vereeeveermeeeeereereeeimeiesiee e eieeieeeeas I IRUEIE AR R, Z(91)
o B 5 O 3 2o B T AR A S O UL+ vveeme e oo 2O ARE.H &, Z(91)
Piml A~ SRy M1 75 [ G20 %0 LA P B2 L VCAMT 1 ICAMI 2R IS IH  covevvereermneseemreeeeseeeieeie e A e A9, R (92)

X BRI i R SR AR S T AR A AL B —TBELIE Y oo BAE L, B L6, 5 (92)



v

— R AR T CFD AYTCAIIE: TIPS ARG T TR JI R 71 oo ﬁ;;;i;{,ﬂ,i,]\;i,;}ayi\,%;(gg,)

BRI FENHNZEENFZENZF

FJ T ZATHE A IPS HHIE LI SMEBIIIFTE <-veveeveeemeeeemeeeteeteeet ettt st st e e FF K, G E BT E(94)
CXMI02 755 [ W P B BE L T T AL 58 ZAE HUBLEIIETE < veeoveeemmeemmeeome e e F U H(94)
T VR T VE FH A3 I 1 25 05 I E BB v v eveereeeeeemeemte st see et ete ettt s e Lk R, W K, E(95)
=2 S 2 X T bR A0 L PRS0 ) S R 2 B EHILRIBIE T oo HREE RS B R, F(95)
125 5 R ) o ] 78 3 2 L B Sl B B RSB B FRI B ME] «vevveeee oo e e e e e e et MR B4R, B A4 (96)
Piezol BAL2A80 X E P48 LA M ZE 90 0 2447 0 B VAR AR L BCFCHILA oo FNE RER R A5, 5(96)
FIELTE Ak A S A o LT AT FE T TR ZSTHIR v eveemeemee e e et et e e et Ok (97)
AN 2 ST X AR T TEES LA e veeeeeeeeemeeemmeesue e ettt ettt ettt e sttt ettt sttt e be b et e A 4(97)
TEERBE A5 00 L TR ZH B0 T2 AT oo KB R A HL(9T)

T2 85 e Tl 3 B B B A T R T DDH BERHEE  oeveverere e REAE vE W B RAE S (98)
LA P 2 R Tntegrin®] A5 SRR B FE A MM L ATIZ BIVEEE  woovveveseeees e FEW, A F,RAEH,E(98)
T2 T TR IR IR F7 22 P ZE AT v eveereermeemeemeesseeseeseeeie et steet e s e e BRFT.E OE,RAE,E(99)
Actopaxin 0 FATHL P A JJHETE - vevereererersessesert ettt WEH,E W KRR F(99)
IS 5 0L ) I 1 P S BT T AIALAIRAT v v eveeeeemeemeemie e e see s ettt s s IHA AR RAE,E(100)
HT P AR AT FTATIALBIFIE  eveeeveeeeemeermeemeeieseesee s et IR IR IRAE,E(100)
TARREE T P E N SR A PRI B2 5 A B IIE B ZSRAE - evvvve e Ik Ok E@E,F(101)

Assembling Proteins Determine Elasticity and Propulsive Force of Filopodia for Cell Migrations

............................................................................................................ Xindong Chen, Huikai Zhang, Xigiao Feng(101)
TR GEIRAHPLET FZEEE PIZETIFGE +eeeevvvreeeeonreeeeeinmre e et e e ettt e et e e e e e et e e e s et e e s et e e e H(102)
IS HL-60 2 52 f T8 B JI ) 225 B G B LE M RIS v veeeeeee e et EUdE OB, R EA(102)
FEMUR T 51 7 S0 2 I B ) 22 OB T BB AN AU TEZAS TR ceveeenmernmeeme e e Wbk REM,E A(103)
B S 2 S AL SN TR I B BEREADUIESE  vvveeeeeeeeeeemmmnrmereeeee e e et ee e RAAE R BB, Z(103)
Wit H Lap2B &3 12415 5 AMK LR S N A BRI AR TR o eovveeve e Wk AR B, WANG Ning(104)
RIG-1 [ ZN 2 H 22 2 405 T L S PEZETL I TALE oo eovvveeeeeemre et BEF B 4(104)
R T S BB AR T QBT SIHE CD19 HILIIEE ST cveeveereerreerneemeee e SER E % A(105)
R S A MR 2 TR 1 JJ 2B REMETE AL IIIIZY cvveeeeeermmeeeeeineie e e WOk FLRRR,Z(105)
KLF4 Regulates the Expression of ZO-1 after Stent Implantation Through ATF4
................................................................................................... Junyang Huang , Fengzhu Dong, Yang Wang, et al(106)

The Role and Mechanism of CD47/VE-cad/Mfp-5 Fusion Protein Coating in Promoting Vascular Injury Repair

............................................................................................................... Shuyu Li,Tao Zhang’ ]unh Huun,g, et al( 10‘7)
LTI B G T33O0 4K TR B0 (TG MR ZE B | SIS TEAT AL ooevvevvmeemmreemmeee ettt et HO®, % A (108)
I EAAUREY MACF1 ZE B M 15 G IAEFH <o eeneem oo REE E % EXE,F(108)

FE AL B B R FEHLEIERZR  oververeereeneeneeiesesee e AR % 0 AL (109)



FRBELTE ML AL T BRI L ECHLEIERIE  ceeoveeeeeeeeeomee oo e oo e EAA AR DA E(109)

Macrophage Membrane Functionalized Biomimetic Nanoparticles for Targeted Anti-Atherosclerosis Applications

.................................................................................................................. Yi Wang, Kang Zhang, Wei Wu, et al(110)
Cadherin B LE ) S 2200 BF B 42 BT Bl T 2R ABUIIF G v+ vvvvvvnrnnnnnn oo siseie e e e e e s e e e e e e e e e e e e e e e e e IHSL,E £(110)
TR EE A G CIHE R TR OA TS AIBLIRIBIFTT oo R2EHHFE BB H,F(111)

Nanoparticles Affect Immune Cell Recruitment to Inflammatory Injury by Inhibiting Chemokine Receptor-5

......................................................................................................... Jianxiong Xu, Jinxuan Wang, Yi Wang, et al(111)
5 HE 2 ROBE AL TE 1O i 2 S IR 28 BB AN A ) 122 AR DAL RIS oo oA E E,AEAF(112)

Viscoelastic Substrate Stretching Enhance the Mechanosensitive Response of Trpv4 Channel to High Strain

......................................................................................................... Nan Meng , Xiaoxiao Wang, Minhua Lan, et al(113)
F/]\(@F’Z{E’jjﬁ A @Q Eﬂ/ﬁEﬂLIEﬁHﬁ .................................................................................... % ;}# ,14_\5 &, ]Tz’f é{;gy\( 113)
O VLR B B BT I AR TR A BRGE covvvvvevemre e Megan L McCain, Johan U. Lind, Sung-Jin Park, % (114)

Dynamic Cooperation of CD8 and Force Fluctuations Fine-Tunes T Cell Receptor Cross-Reactivity

..................................................................................................................... Rui Qin, Peng Wu, Jiawei Shi, et al(114)
1 5 AR B IR T FL M IS TOTE L e vreerereeeseeeenesenmeees s es s et eies et eeieen %M ALK Ju, £(115)
NG 5 3 T F R RV BAE F T EY R ML «veeveeeeereeneeneeteeteeresreseesee st et eee et aeesenneneas FE®,FRM, HRA,F(115)
B SRR EAS A LPS 5 S A ST 0 Z IR ZE S cveeveemeeeeee oo A, 2 &(116)
o PR 2T H R SR JIFE T 2B 2B BB e e eme et e et WE B K, E(116)
BR3Pl RS ZE-Y AP S BT ARILIGBE - voveervoeeseresseeeseseset ettt E OE.E T A M(117)
W 2L S0 00 20 R 5 R 2 T 15 I SIS E B oo oo koA T IME,E(117)
L T R A R N R TR TR IE TAMBEAIITEII AL eeeevvveeeeeonnreeeeeinre e s eiiee et B AR FAE R M, E(118)
HUBRZE B 300 T I35 P % I L VST AT T P FHALEL e veeeeeeeeeemeereeeeeeiieie e s X AL BREE I, E(118)
RIFIRERE T R AT NK A RS T A HE FT RS <+ e eveermeereeemmeemieesteesteeseeeeeeeieesieesiee e Kb S B (119)
I AN T I FEE V15 T 11~ A% R IS S A AR R AR T v e oo e HEE LA A(119)
R SR AN S Ak D) BES R P I 22 85 B T RIB R M RGEFIITL oo Fi ik M, § H(120)
ST Bl A 25 Talin 25 32 AN ST BUHAGEILR +vevveveereeeeneesrent ettt WEAG, AR, FAEE(120)
Layilin/talin JUBEL G VERIS3 T8 FTZEBIEIE - evvrereseseesesees ettt B 7 O, EAEE(12])
CD137L 4K B H B AVARHE CD 137 FIZE A HIHLEIERTE <veeveeerereeeeenmeeteeeesteetieie e see s et IR, B, REAE(120)
TR S M T8 25 S M T R 2 KBS W LR SEALHLIIIETE  wveeveereeemeemmerieeeeseeete ettt et s s AR L #(122)
RIFELRENIE T ANTXRI P08 QAN FREAZS BUE FHIIFEE oo evveerreeeroreeenineeeeeesieeeeiiee s F M, TR, REH,F(122)
NF-kB 5 5 il FETE IR )15 TSP-2 {2 B 18] 78 B T 4 MU AR B 0 AL AR FIALEIBIETE oo FoHR O E R R(123)
TR TR YAP 75 B I T A MR B L T AR T TRALITIRZE < eeevveeemeeemmeeoeeeimeeieeeeeaneeineenn B oA B #%.%0123)
PRSI HVEFT T TSP-2 A B 6 R TN BB IR AP ALHTEEIEL e oveeevveeereereenee e eeie e BOE R E(124)
HE 330 o [ T 24 O 0 2 P B2 R E L B 1 R R FEIILAL e oo eeeemmereeeneeiieie e s SRR DLEE A M, E(124)
ISR AR TR T I TELTITE  «ovveeeeeereereeeeeeee et ettt see st ettt ettt s s HEH, B FHE, hEE,E(125)

P T R A G I B 25 TR B RS I I IR T EE oo eveeemmeeeeeemeeiee oo Bk Ak B IR F(125)



VI

i I A A TR B B RS FAS S LT HIBLIE] e emeeemmee e oo e AR K W BB, E(126)
SF T 1A RAUER IR LI 5 BTK A3 FIRIAAHE AR v T RBH,F R, F(126)
(RS I filh 2 [ A 224 B JE ] TP MG TR BHZSEAL, v evveeemeemeemmeeeeeeeeeenie e e et st e X)W H# LM H(127)
AR Neuroligin-1 MZ8 A My THARE N J1-HUREAHLHIFSE -+ vvverererereerenesesse s KEIRLY SRR, E(127)
R S A I A EAE TS T ol FIZEIEIT < vvevveereeermeenreenmeeeeeeee e et eee e e BiRiE, BRY FEF(128)
FAS 2B 5 B S TR LT 2 8 %0 AT LA 5T ZR BT RAIF] v veveeneeenre oo Wl E, Bakdh, T4 AR (128)
ST YT T A0 L5 L PG PR AT T B ERBE I BT v vveveeemmeemeemmeeieeeeeeemieeseeeseee e e e enee e s eeneeeees B o &k (129)
T AR FHRT AL ZE IR AL v eeveeeeeeeemmeemeeeteesieeeteeetie ettt e ittt et AR, R #, ASH, £(129)

mEE REIRSENENHF

MR E B E T TR B2 T I L BRI AR - veeeveeeoreeeere e AR B, 2 F(130)
Tk RS R BT B A TIVEFH JIHLEIIEGT oo eeeevmeermmmeeeemmee et e e e BMRE, AL, BEA, $(130)
HT F M LHLAE B 1 TN G L A T IR ARHT - veeemmeeeomneeeemee e K BREF, 4R (131)
JHE B 15 T M0 o IR K A RS U A B 5 0 A RN EE AR e SRS ARARA, R A, 4 (131)
SRR T LT TEMEIZ 3 53 19 K49 18 B2 FHE ST ——LL Concept IT ZEREI ISR --oovvevveneenees B4, RER, R F,F(132)
75 5511532 8 R AEARFIIREE TN HL LEETIFIY  covvvvreeermemmmemn ettt ettt e AT AT LR L E(132)
o [ RS B T o B 0] 45 8 R AT BRITT AT wvveevveeeemeeessmeeeineeeee s s FOAEMZ,E R,E(132)
T P 2 (R RAT BLIEBRIRZS WS TUBGE oo eovveeemreeemmeeeeeesee e e eae e e ¥ EE A AR, E(133)
YA T LB LS EAEAE o oveeemeeemee e s e FIk BAEE T F,E(133)
B RGN BB 5 th ik T B M2 JTIREIL  cveeereee oo W E T, EAL R AN (134)
BEAE TE S8 L IBEBIVEIUAE BIIE AT <veeeeveeeeoveeenmeeeinee e ot e et e e st e st e s ete et e e saae e st e e et s s see e e sae e e ae e e 2 EF(134)
BT A ) 1 22 R ——— W E S VE SRR I EAM  wvveeeemeeeemeees oo e esee e MILE, £, 5k, F(135)
ARF B8 S U ST U R 3 [ FI2ZBEIIEGE  cvveeveveeeomeeesoneeeeine s e s s s s eneee e ERE KO, ARk Z(135)
DK 5 A 38 B B AL M) FIZE M BLAIHT  <vveeemeeeermeeeseee s e e e e X Ek,RAE A K, E(136)
B TR R BIAYT 0 AR TSR FUES IR E PEIIREMT  oveeeee e IHZ,E OEF A ,F(136)
H AR E 2 h R I R 208 3 PRI IAA EER ) FIZETIEGE oo oevereee e BEH W EH EEEF 5(137)
T S S AR VAT I T R BB I IEZEIIIE  cvveevrveeeoreeesoneeeine s e s st G @, AN KA, Z(137)
B ZAPUITERAE - veeeemeeemeneemmee oot et s s st s s IAW . M, ELA,E(138)
BN EAT SR FEHE AR SIHT  «oveveeereereemmeeeemteeeemee e ettt e st ettt e st e e s e et et s s IR £k 3TN, E(138)
B TR 25 TN AT B BUALIIIEE  cveeeeveeeemeeeemmee e st %M, EAW EEA F(139)
A A A IRTTHE TG M FIZEARAEARHT  veeovveeemmeeemmee e et ee e sttt et et ettt e FAA,E H(139)
P NS AT AT BN BE T KT HLIIFZE oo eovveeemmeeemmeeeoeeesite e e s et s sae e BAEE I #(140)
PENFESELEEAEG REM H IL? ——2K [ 3D 38 SR AR 1L W) T1 2 ALY - oveeeeeeensenninens FER, T, REL, F(140)
1 BRI 2 ch ISR S AR E B B T LBITEZS R HLBIFEE  eeevveeervereoreeeeine e e st 2 @, #(141)
TG BB ST MBI S 2 T IS5 HUAZ BHEEELI «vveveereereereereereseeseereeseaneaieneeneennas MR BRI KR4 (141)

A0 A AL S A R 2D I R I S IB BRI TR BIZGEI v FAERK, IRAAR, ARy By, % (142)



It

LA 2SR S Bl 5 ER A A B D6 TR PRLTT B AT v v vev v e eeme ettt et et e e KEE R R M, (142)
B BE N ETECRITE LT BELAE M FJZETIFIE  vrvereervermemmemeeseeteeteet st se et ettt ettt e s s eae e b AT, B, S (143)
HTs MIARI2 B B SPIRTS T AR ENIEE BI2EBBOUE HLITFTE  «ovveveererrerrerrereereenteieereeteetesresteseeseeseeie e see e FHUE L A7(143)
BRI ST 25 E S F B EIRII LT T eeeereereersenmenseneeteeteereee et et ere ettt et sneeresresee e e e IR D A BER,%(144)
HE ) 2R T B SR A IS5 F FEBUBAMBIFET  «vereereereereereeneareaneseeseeseaetaneatestestessessesseneeneeneeneenene FHLE H(144)
B RT B A T R R ER R A SR JJ 2L BAETIIE v e emeeemmeermeeomeeeeeeeeeneeee e KA, BE% B E(145)
o i FEE 228 P L PR RO B e P AT 55 B RIS SR DI REIE IR oo TR, H AR, BT, (145)
FETF RS WA (38 B AR GBI HL (5 B BITIFIT  «oveeveeeeereereeneereetestesuesaesee st et seste et saeenenneneas Ih AL AR AL AR % (146)

JEHIINEE B R R X LTS ALEI G EL AT «ovveveererrerrereereereereeeere st steseesteseaesie e nenneeaeneas IR ITEA AR, E(146)
B TR A [T 2 LI I HEJRIE AT «oveeververeereereereeteeteeteetestesteste st et et ste st sessetneneas EE R A B A (147)
TUAT25 RS 7 LA ) TS O TULEELAER I «-vevvereereereereemeeneeueenesresee e e e et ettt aesa ettt eneeneen e ¥, B, 2 A (147)
IR T SR H S RIS M I M FJZE T ceeeverereesermereereeeetes et re ettt ORI MR E(147)
TEINE AT DRI 57 AR FIHORER T IR A T RIHICHIT oo F 4R, IR KSR YA (148)
M ] 23 25 S B TR T 0038 BN B AR BU I BMALTIITE  wveveeeeeveereeeesueseesee e ee e et BB L ALESIE 4 (148)
NI 3 BRGS0 12 B D DA JUL- WU 52 B AT 25 2 R 1 24 R I BRI oo RN, R B, KA, F(149)
WIFRPR 2 (BT ) ST B AT oo B .8 H(149)
TIN5 TEA EAEBR S R IRPRES T S BRI FLTIFE ++vvvveesseemssssnsessos e BOH.B A BKMH(150)
BRI A A A R O ELERS 3 8 LB AR IZ B B AIEEIE oo FifE 25 E AR, F(150)

A Comparison of Muscle Activation and Intermuscular Coupling among Bench Presses with Different Instability Degree

............................................................................................................ Lejun Wang, Minjie Qiao, Haifeng Tao, et al(151)
TR 7] 25 MR S U I AL LE P 2522 T T 2R O BA I v veeeeeeeee e et s e KA TE A B RAW,E(151)
IS FH R LB N ) BB AR PR AR X B S EOAIB DR BUAIEI coveevveememimii FORNNETE B F(152)
PAJHINE ST BN AR T THREGEREIZE AT BAIE  <veevvereeeememeeeeeeueeteeee e et e et et st eee e e FUALERE E B, E(152)
FHT R T 1 FF IR AT FROTASE R S BT IRTE oo x| %%, Philippe Beillas, T 3,5 (153)
ALt Al B 44 555 i) B 8 S 000 AN [ R 32 38 2l ) R B B i 24 o EB 3 2 T IR Y S . — B T I e AT 2081 i i b 22

BUAGELIE I FERR - vverveereeeeereeemeesme e aee et eeteeae et e et e a et e e e h etttk e e WO, E A HXE,F(153)
A U A 5 A IROT DT BC A B X B 2 T ST ARG woveeeeemmommnsismiii Hi 75, Justin Fernandez, AR % (154)
PN LT 2L S 25 BB R TTETE JIAMHIIEIE  <-veeveeemereeereemmeemeeseeneeesie et s et e WikE B @R LA E(154)
TR [ 2T BT AP EL X BRBRIE BT I JIZEIIEIE  wveeveeeeemeemeeeieeseesie et ettt e e s s IR NA HE B, E(155)
A IR N X b e B S 2 N L e AL b e TR TR % H,E  #(155)
LIRS 53 003 B BB BB AR S 75 T LLEAT F W PAT BGERERRIR Bl v FRAE, R, NG, 5 (156)
HATHEST ARFIZSTHTRE FTHIRAIEL v eveevvereeemeemmeemeereesmeemeemeeam et enteeieeseeeeeeaeeeneesees e eee e e see et e e e e Ik, ZAEH(156)
3DMFC s —F 2 T B0 2 B SR 25 B U JTHE o v eveeveeemeemmesiesieesee et Moo AR AEA,E(157)
TSR R (AR A LG AT <veeveeeeeemmemte e e e ste et ettt ettt et ettt ettt s e e B AR, AW EBHE E(157)

BT 222 151 1 37 L TS F ) A5 S 25 OO BRI T, v vveee e eeeeeeemeie et eee et e BTk, TR,k R, F(158)



Qb ARESMER AN H=Z

T 1] 0 JE A B A (4 AR 0 T T B 2 T R R B IATIEEE  cveeevemeeemmeeeommee e snee s e Ik HASL,E A, E(159)
BTG SRR TR I A FIZEAIHT  eveeeeeeeeeemeeme et e et ettt ettt ettt s s B 24,8 F—H, 5 (159)
Lo i 5 1 XU S BT AN TR TR S A B BIRLT L oo ROk FNEE EBRM, F(160)
WA T ZRBEMEBEIIIEY oo ovveeermeeeoreeesomeeee it e e ettt et et s WLk, 5 Ju AERBRE(160)
D ST = U SR TR FUAGFRTEAFHT  cveeevveeermreeeommeesineesseee s i e e iite e s e T AREIE A—M, % (161)
TCACHE IR IR BRI SCHUHE T B b S5U% 2 ) ik o B 2 ) 0 2 00T - A BROTHITSE -eveeveeeeee Rwek, EAMR, L A F(161)
AR A NP BT RE 2 BT I TOUR ] B AT v R, FE B, T T,%5(162)
Pl ERURMIBHAE AR BB A 2 5 IR G I W iA 42 5 I i T =2 BRTTAM T LRI - B Ok, ERM AT 3% F(162)
TR IR ZERITEAS I FRITAEHITE - vveeveeemmeeomee e oo e ettt e ettt e e e et e et e e e et ae e e e e e e e e KEH EEE(163)
WP 40 b Fb, TS 3 75 MR D0 X B ST RE TSR AT T v emmeeemmeeemee e s s e KOT M M EME Z(163)
AR R TR LA LA TR IIAE Y FIZE AT+ ovvveermreeeomeeeeeeeeieee s e Ak E L %(164)
R JE N BN 0 IO TR [ A ) FIZEIIFTE. wvv e eemeeee ettt e e et e W R, T R,IED E(164)
FCRTRE S K A 0L P B BRI ST T T EIET A MM v vveeeeeemmeereeemeeeiee ettt etie sttt et MR, INES(165)
AT IR IR IR P HE RS TE JTHE  cvveerveeermmresmmeeeomeeeitee e sttee s et e e s eae e e s et s en e e s aae e s s sre e e sae e e ae e e x| #,INEIE(165)
AR K L ) P AT RS A S T TR R ATMI TR T HEIBEIR e vereenereeemeeneneene e eeenees et ene et sies et s LA, B AEE(167)
DR K AN T =Gl B T iR ZN JIZEAFHT  +ovvveeeeenneeeeeeine e s et s et siEAE, I B L AL, F(166)
ST RE X A B A ) 7 22 B S I [ S ST L AMBTIETE - vveeermveeermmeeenreeeine e iiee e s ks A AL E A,E(167)
IR 5 IK G R T R T T A FRTCHEAELAMHT «-vveeeveeeermmeeeommeeenteeemee s et ee sttt e et e e e e IhowE,suiEAE, R H(167)
TEAR AR ) 7 2 DU BVEFIRER v vveeermrreeeeeomere e ettt IBRA,ETE MR, F(168)
M5 T MR T M5 X T S IS R AR ST MBI < v veemeeemmeeeme e e e iR B EE(168)
R i O T o L L PO Biit T E M, E(168)
T BB PR IE RIS AR JEIB TR A T1 ZE TR AMHT e evveeeemeeeenmeeeiie e e e st s, Eeek(169)
PR i L B B A R i = Y B U P B 1A A e X FE EETR(169)
B AL TCL HEES (B B LT BT ZE oo emee oot e R B (170)
HR 37835 1 E B R LML 5 SRR L S AR T I BT < eeevvvennnneeesnsnnnaneeeetettiiaa e e e e ettiia s e e e e sae s e e e e e ras e as Emk X FF B (170)
oG AR DI BRAR B AT A RS AR S JHE MR GE T RESE MR B LE DB IE oo WM, A Y XIS F(171)
PRI HETE AT I BUBIFGE e evvveeemmeesememeeameeenmeeeieeeettee e eut e e et e et e e ste e e sttt et e eaiee e enbeeeeteeeeanaee e R LA, B AM E(171)
TR X T OSAHS FE [ B S G JTZETEIE <eeeveeeoeeemeeomeeenee oo s o M RES.T W, E(172)

MBS RIRIE N FEYFE

4 T B T B S AL URBREE oo oo AT, D 4 (173)
Plectin X 55 A0 RS 1 B0 T AR DG AR TAILE] <o veeemeemme oo e e BEHE.F R, RER (173)
1 TS T TR AT TRE BUTET e vveeemeeemeeeemmeeereie e et e ettt e et e e e e eenee e e FNEN A 40,8 ik (174)
FHIRE 22 AT ZR 1N T2 AN FTZEIITT. wvvevvereeemeeemeeeeueeetee e et et et e et ettt sae et sttt st HEK, P RME(1T5)

New Conformational Ergosterol from Cordyceps Militaris (HN Strain) Fruiting Body Specifically Inhibits Cancer by Regulating Estradiol



X

17B Dehydrogenase in A549 Cells and Reducing 3p-Hydroxysteroid Dehydrogenase in HepG2 Cells

............................................................................................................ Yujiao Chen , Yugian Wu, Yidan Chen, et al(175)
LR TR 1 R A BT AL BIHLEITIIIE oo eooovvveeeeemeeee e kA I A B E(176)
Uy TR B U L ISR AT T 25 00 2 IR HU] v eveereeeeeenmeeeeeeee s eie et ettt FARAR THA AR H,E(176)
EERSAE IR 1252 S B ] UBEQT JTHE B A vveeereeeemmesmenmesesmeesenneeeeeeae et ete et eueeee s seas F o, kBA, WER, E(177)
L9 R TR TN TR 1 AT ZERLBITIRIT  «evververeemmemmemeeneeneene et ettt ettt e s et s B ¥ REAS AR E(177)
AN LA A3 1 MyosinIl (A ) 255 S IR 42 1 ORI F FREHT - oo FoORRER HEE, ETR)
DIRE 85 AR 5 WA ] Cav-1 BEAR IS SRR AT P T e AR, L mINTE,$(178)
T A0 Tl 7 SRS 0 KB A 25 0 35 5 S T Pl JIRE T4 oo Mo#. 3 ELE(179)
TR I A P P 5] B0 IS B T 5 LT «vvevveeeereemeeeme et e et et s MEE AIm, 5, %(179)
SRR A SRR 12 A B T AN FE B A FAUEITETE o eerveerrereeemeeieerie e s ee e x L EEL B H,E(180)
B L S 0 R0 T ) B2 R IR RETD v vveveeveemeerneemeesee st e et e eeeeteemt ettt et e et sae ettt ee ettt e e WX AE(180)
ACACA JEESIIHE R 1 T AL TR LU o ververeemmemmemeeteereereeee et ettt BB NIER,E L E(181)
P9 2T I TR AT AT TG HIHLIIERTE  <vvevveeveesmereeeseemmeeeeemeeneeetie e s e e e T f, S8, 3 X, 5 (181)

Histone Acetylation Adjusts the Survival of Circulating Tumor Cells under Fluid Shear Stress

.................................................................................................................. Zichen Xu,, Keming Li, Ying Xin, et al(182)
SH R YOI IS PR AR 4 TR i RAE BRI AT oo EA RRCAR IR R, (183)
L )2 HE 1 Bl 50 DNA ;ﬁ{f{gg%ﬁu[ﬁ];géﬁj}j@ﬁj%ﬁ?}gﬂ@*ﬂfﬁqﬁ{ﬁf ........................................................................ @ 7 (183)
DPBX3 38 1 #4144 -6 - P 0 S 4 A P LN S DR S I A T v FRk,FE W, RAER,F(184)
i) JEE 2L BT ET 7 A I TR A A 22 B 1 S W22 A0 T wovveeveereemnenne i 1% 8 RIEE B, E(184)
YY2 58 5 30 22 S A S SR Al PHGDH 104 25 15 20 LB v vvvvvevneinni e & B, Bk, E2E F(185)
FEFE TR 1 p52-ZER6 053 B0E BERR LM AR A MEZE IR R A R v BOH B BR H 5 (185)
a5 N A R AL ety 7 L2 | R T OSSPt 3k % E(186)
PR A S R B SR MR IV R AHLEITIFZE  cveeeorvreeeeernmree e e et EEFE R OH AKA,F(186)
W B AL 2R P 0 I B T SO T 22 PR BRI S MRIIIESE.  vvveeeeeeeee oo eee e e x| A EFAR BT F(187)
LU 80N 3T F-actin/ Y AP 3 I IR AT 4E AR RS SO RGBT e AF R, K&K, ¥ K(187)
JE G 5 NK I AT FI M ML v eeveevrernennsene e s e e Bud B W%, IFE,E(188)
H A SR A VB AN R BRI RIS vvevvrrreerrrrnnnnnneeerreiiiinneeerriiann e e e sreiii e KRR, & A, I £(188)
A SRV T R T A RIS HIAEFIIIFIY  vvvvvvrrernnnnmmi i s 4 A, I, B3R, F(189)
T RS RS T A T AR HEELRE S LTS cvvvveeerreennneneeeeeeiee e e et LB 2 IFE %(189)
B TR TR AR OC Y LnePMIF 7ER EPEB TS AR oo KRR REE, Fi Kk, F(190)
TR S IREE T 2R A LT AN O AL B A BB L I IR AIFE oo A5, 36 B KRG IE, 5 (190)
T ] S W 5 A AR BN ST B ERBE I EEII v v vvvm oo eeeeeseeeeeeee e e e et e et e e et et A, E8de HWIH ZE(191)
TR A% AT A AN A 1 06 4R B R FHLIEIIIFGE. oo eeeeeeeeeee e e e e BEE LhE ABE E(191)
SRR 8 LOX A S MR BRI 45 B i ST6gall I AL JA4E NS MR T 25 HE 1) 2 A 2 i gE e oW, B R RS, F(192)

ARAD ST 7280 38 2o VA9 A BRAR B A B E A A WA . oo BEM, L5, MU, F(192)



EMMRNZESHENZ

PSRRI BB RS Y1 5 ST R AR M) TR TT LI BRATHT  veevveeermmeeemmeeeemseeeene e e #oh EXE L OA,%(193)
I AL BRI A A I A A 5 L SR S W ISR T oo R ORI, (193)
T R IR TITE T T MLTE N TIZETEHL cvvveeeeeommreeeeeinereeeiiieee e s iee e eaaee e Bk, AR, IR, £(194)
TR ZE IS0 L FLEEH S22 PEBE SN BB I ZLITIE - vvvveeeeerrrreeeeeinneeees i e et HRIE,F 4B, T (194)
FZ IR I F TR AR YT RAEEA A ] AR BE T TPMS A9 SR ooveeeee e EOMREE FZRE,F(195)
BMP9 254G AFFL 36 A MR A A 9 W 88 SRR B T B BREIR] v W, T F A, F(195)
PR 05 A B B R S PRI« et A OH BB, TR (196)
5 2 G M S I B L ) ST B BE LRI HITIFIE.  veeevvvmeeeeemnnee e e ee e et e et x| M EAS HEE F(196)
St-Jude (XU ) Fll Triflo TMHY ( =M ) AU XS 3= 20 bk A= BURE SN a0 LA B AR 28 BENR 28 11 40002 S - ve e x| &b £, A G AR R (197)
N Y DN O A T 17 1 = A S PUSTON R eA KRR 3 45 F(197)
SR A R A B T A TR EE I YEAIMD - evvvveeemnmeeennn e e e % R, =ZEL(198)
L2 258 K B I T A 2 ) AP TR ML RS AT R B ML T o oovvee e XA, 3 41 (198)
ST RS N ST - A3 B JEST I  R S AU JIZETAE AF AT v vveeeeemmmeeeesenneee et WAL, A, TR (199)
Electrospun Nanofibers Enhanced Hydrogels with Antibacterial Proprieties ---cocceeeeeees Chaima Merzougui, Weiyi Chen, Di Huang(199)
b IR 3 AN L e g SR i T O SPPN LA, EME, T R, E(200)
s N THMAR S S X R I AT B8 R 45 398 € R 2 R TR AN B SOR BB AT oo % ALEWELE T ,F(200)
F RS BT B 2 D RE K BRI T BGE O WUR IF BT O MUEFAEAL e TN, DR, AL 41,9 (201)
AR 7S FBCIR Cuy O X R AT B 0 5 3 (03 A0 BR TR AR BT OR BHLBRRTE ooevvveemmee e EOMLE ALE T, (201)
BT IR A PR A KB = e 30 IROTRE T H S A LT EL oo ZUR KB R A, F(202)
FTHELT Sk %455 171 LA B9 S BEAL MXene/ CuS 2L M) S AU AEEIRE -+ veevveerveeseesnenneeeeeeneenes 3— 25 BR2EH 3 H(202)
T R A 32 S IR A M BE AT FRTTREILL  ovveeeeemeeee e ettt KMok, A& A (203)
MW FTEN TSR ATHUER /N EIAR AT IILAE - vevevrreereeeeeesennsitttie e e e e s e s sttt e ea e e s st ee e e e e BeEAs MR H(203)
15 20 RSF/CHI 8 4 A% ODMA-GelMA 7K BT T AR HUTTFIE - vvveeeeerrnreeeeiinneeeeiiiieeeanns I r B4E4E E W E(204)
TR T 2 R KBS BT B AT SE cvvveeeeonrreeeeoonereeesiiteee e s ete e s et s e e A0S A&, BV, 4R, 5 (204)
E 7 07 S FE 3 X A A T [ ZELZE AT v v e emeeeeeemne e e e et HEW KEK, I & (204)
B AT I 2 T AR KT K AT IR TR wvvveeeenrreeeeeenmne e e e ettt e ettt e et e et e BT WM ¥ H(205)
BT IR 1 40 T 8RB BE W JE/ YFSETR AR IKBEIE  «ovvveeeeermmreeessimneeessieiee e insae e s s A R, F H(205)
RSO P42 5 W A P A 5 22 LR G B AR TR AT B VR FALAR e WEBE,F kWA, F(206)
T ] AL BTG B 22 LB ST FEIRR < evvveeee oottt e % 5% (206)
e 7 R S AT B )7 20T 3 52 R I AE M T S BRICHIE Y oo 1B A, X T4F, TR AR, 5 (207)
AN TR IE ] 55 GelMA/PEGDA 7K SE I 7E WU ZE 20 T AR F HE IR FT o ovvveeeeemmmeeeeeennneeesiineee e e X B4 KK E(207)
B T S B O B B A AL I LI G AMHT  cvveevveeemmeeermee e oo e et e et 2 R OF, A%E, £(208)
IK TR R HE A AETEE JT2ETIFIE. veeeovvveeeeesnmree e e inese e e it e e e et e s et e st e e e et e e e e e e e ae e e o, BT HR(208)
TR TR 1 B2 107K B e SO A TP B FR G A T 0 FHIEEE < vveeeeeommereeseommeeeesiniee et KA B SR HE(208)

PTG 2 2 B STE 5 B FE LB PEREIITE cveeevvveeormeeeommeeeinnee e RAETE, A48, EREK, $(209)



XI

BT G S 24 T L I S ML/ M2 B AR TR e e e et £k M, ZHAE, F(209)

Biomechanical Study of Fully Bioresorbable Polymer Scaffolds on Aging Vessels after Implantation

............................................................................................................ Hang Zou, Yang Wang , Wanling Liu, et al(210)
Nd : YAG B i S At 2 T 0T 5 ) 78 B 2 B S AR R B BILAI I oo ROW,EEK,E O, F(211)
AR G R RS K B AR B e 2 SR AL U BB S R v Randh, AL ALK R, F(211)
JI2ERE R B AR LS PU/PLCL/CMCS 5 A 2T AENEBUR B A5 covvveeeeerreeeesineee et & L LER EEL(202)
KB 5 P ) 2% AL P g L L5 P (19 T2 R BT GE veeovmeeemmeeeomeee s s s s F WL 41(212)
TR0, 44 LI XA SR AT S8 T BT M LA THURIIFGE oo eeereemeeeme e EOR. & B B, E(213)
PN 8] S BB S 3 I 25 O B AT B A S EUIIAT FRITCAIHT v vevreremremmeeemm et et et WACE I KRR 5 (213)
PDA@ Cu 4K U 45 T BT EERETITGE v oveeereeeomeeommeeeeeee e S E A L (214)
HF P B A BN pH BRI A ZEIIERIR o eoveree oot AR, AR BB % (214)
K S IR I T TS AT < veeeemeeeereeee oo ee e e LR, L ER, EH(215)

e F % H A S
H T REER AL TR LU B FIZEBIFTE evveeeeeeeeeeeeeeeeeeeee et sttt s e &R ERFE, ZEA F(216)
e G TR BE S IR IA RN T 9 T PR A 28R BT REALARIE S v BRATH R M, IR 2R (216)
T ]S FE BRI 7 BB BEEETF IR ZS T B T 15 IIFEE  cvvveveeeomeeenmmeeemeeeeiiee ettt st KORHRERK R H,E(207)
HETHRIL ] BB PR T A5 SRS ANBECE AR HATTE oo TEKKRA, AR @,%5(217)
BEBE R 45 S 2 LB AT MBI T TF  oeeveeeermeeeome oo e e s x| B, E®Y, A K, E(218)
P TRFFEA T S FIE B 25 57 %0 % Yo A BB R S M ) BIOULAR IR TR v FHIR, RRAS R, (218)
FEF A W = 2 AR T = AU [ BB RRIFIE - B K, AAEH  James A. Ashton-Miller | % (219)
BT R R SRR TBAME BAZITIETEIE  ceeoveeveeoreeomesomeeemee oo 2 2.32EF(219)
HET U REVE I LA G AR B AN R AR I 2 AT I RE A IS RE GRS LEWLEE v FXE,E A TR, F(220)
S BT T R R L R AL G R P B BETETE - vveeomreeerneeeenne e IO BSR4 REAE,E(220)
P2 T B B 2R AE ML B LB wovveeemeee oo AN M B (221)
R R BE AT EE FE T M v evveeeveeemeermeeeee et e et e et e et et st s EokEh, BAREF, BORAE, F(221)
S RE R RS 0 R HEAG 0 JT25 A0 B SEBAREILL  ov oo oo e oo e e e X B H B REAF(222)
Al S N IS I SR BT A Ch AL L i L PSSP PURPPRRPPPIN IEW. A & Awu £(22)
T TR AR FE A RITAT J7 T FLAETIFGY v evvveevmrermeeem ettt e REE E R EEE(223)
L R ur . L AR AT G A A B s A R USRS IR, FRR W 45 (223)

AT B AV LS 5 03 S DM RIS TR IR FIALIE -+ vveveeeeemmeeee s oo %R REE M M(224)



FNEHEEYEZTREFANINARFARSRIHEILSH
Proceedings of the 8" Sino-American Workshop on Biomedical Engineering and
China-Oversea Joint Workshop on Biomechanics 1

ALBERE

MAEREAEZERESELEETEERR
NEEWMFERIE

A
(RHEGE R R RAHOR A BE, S T, i 200240)

E-mail ; qiyx@ sjtu.edu.cn

I A S LA A P A 7 2 A A A i 2l %) S ] ol HOR U A8 W B it A 52 i RN S 37 i, 36
AT LAJA T A A AR AR K A S 2 Rh e A0 AZAE S P I ( stiffness ) 55 = (9 41 A, FEAE Y
G AT RE A P ROVE ] H 4R S DEMFEE G, A AN B A0 A el SUZ R o3 1 IR A 2
WE9E R B R AR S ME IR - BA KASH 25058009 25 1585 1 nesprin [7] 455 L3R 00 40 M- 42 AH 2 8 | 1a) N 45 185
WAZIE Y BA Sad1-UNC84 [R5 HY SUN 48 B A E I W) B4 452, DL nesprin F1 SUN 45 20 TR 19 4% -
Y1 B L% 3% (linker of nucleus and cytoskeleton, LINC) & &1, 7625 [8) 4544 115 41 I A% R0 200 It 5 24 0 4% 255 4
FHIERE . AR, SUN B2 Y N i i AR AE A 8 LINC &4 VAR 2 78 PN AZ I T S0 19 85 11 27 2 X 2R —2
MIA% LT 2 (nuclear lamina) |, HIESAZEAY LINC 2 G0 7 TA%IE A 19 08 WPIRAZ 2F )2 KoRH OGRS L i
AN MIAZ 15 22 (nuclear envelope ) AN A A1 BAZ $E L Fa 58 1) 127 4 i HAEAR RN TG 57 S LR FE SR
il A EEER

AR S 2 AT A 1 B A I 4 R R R A% AR ) lamin A KCHCBYHEAA Tamin C J2 )2 BURH 1,
Y143 WA ( vascular smooth muscle cells, VSMCs) 5% EIAS[w] i 2 1) JE B4 5K 07 A% 727 1134 ) Jamin A
Fl lamin C BYRIRKF-2 & AR B35 10724 Il i 560 % 45 e s T E TR n DNA KU 455, 4%
PEVEFE Z R S 15 BETS2 IR ECs R VSMCs 3458 I T-ZhRE, 25 & U | 20 Ik ok A 8 4k 1f 78 0 22
BLP U o WAN, BT ke AR il i I AZ B 225 1 lamin A/C Fl emerin 235104 mTOR {5 5@ 8%, -
18 VSMCs 19 F WEAKSF- ., J00 L 38 04 19 W T LA 80 2 06l 1o I 7o K 0 25 A7 R VSMCs 19 S 30 L A
SR EIRWESE AR R T A B SRR S EE Y I W 2 5 e U | e BN AR 15 ) I R A {EL I A
£ lamin A FRIBHY S FALE], LLEARY) lamin A 785 0L | 205 bk o5 A 50 A 45 o 1085958 s 1L 47 o g 1 ol
HIVER HEE A T2

(EASE R A B AR A B 2 0 ST U AR B IS B A2 4k . 7E laminA 28 UG FE 2 /06
T C %fi Cys-Ser-lle-Met 2 J& ik J¥ 51| Cys % Jk 1) 15 Je Bt 18 i, Cys W FE AL FIl CAAX 51 — 0 &5 1 1
(Zmpste24) YIF] C 3 15 D EIERR 3 LB, FRATHIFE 1 & il 5 BEASAFF £F)2 81 lamin A lamin C
lamin B1 % lamin B2 %ﬁﬂ1§¢ﬁ,é§%ﬁﬁp\ﬁ lamin A B9—Fp4Er ik Je BB 1 A il 20w A pre-lamin A
TR LR M HEUR A T W BUR , pre-lamin A (UL R HHMATEES S T VSMCs QML A T4 . BRE
£2 3 A S VRS AR RE S b S AL P = (WA ZE 2N (1R R B =ty 19011 o R B R TR AN, 1% 2 N = 1| RN
PR ( platelet-derived microvesicles, PMVs) &SN 7% 4 YR PMVs #5474 5 I3 VSMCs , F]
FHHENGIE IR AR i B VAR R BB 0 /s , PMVs A LU VSMCs R 1 & A= Zh B, 51 pre-lamin A ik /K
SEH TR, IFE S VSMCs BAEZ AR 43R 2 H LA T (whole genome bisulfite sequencing, WGBS ) £
HR UL )2 EE pre-laminA S H HERIRT , VSMCs P DNA H ALK A7 I S 5 3, S s LB A i i
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7R pre-laminA P AU LF )Z A0 DNA 254438 (lamina-associated domains, LADs) H &4k 542 22 Fh 41 g 14 55 A1
PAT ARG IR H/m A% 48 R W] BE RS T Y (4 BT MR a8 LADs J7 81 F AR AR 1, 33 171 5% vl
VSMCs Difig,

25 TR 20 A R A M N s ) A L A2 R PR e i e A R ety 3X — 01 2% ELURE 9% 19 0 4 R 45 1
FEN S5 555 S rp HAA HEAEH . FRERPESK AR A PMVs JE7E A% 288 ) laminA K H 374K lamin C Y
FEARHNG: e BB 7 TE VSMCs DhRE IR i B 2/E T, SR, A A% B 4 e A B @ rh iy Sy 2 2B W)
LAERPURAEAEAR T 20028 SR B, A, BB 2R L SR Bk e B T fE e 2 2R A HAE

FH AR )8 AR 28 SRS A LA 0 g e 7 9 52 2 vk . TR AR R GE b T R 20 M A% B R B TR R 5
e B 12 AR e E LRI ST, X6 T 4 T AT I A RS S RN R A ) R S A L, SO i A R
i RIZWT A7 R RO P TE R S B T S L, (ER AR EREITH ,12032003)
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Modulation of Brain Tissue Transport by Transcranial Direct Current
Stimulation

Yifan Xia, Wasem Khalid, Guangyao Huang, Zhaokai Yin, Marom Bikson, Bingmei M. Fu~
( Department of Biomedical Engineering, the City College of the City University of New York, New York 10031, USA)
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Introduction

Transcranial direct current stimulation (tDCS) is a non-invasive electrical stimulation investigated to treat a broad range
of brain disorders and to enhance memory and cogpnition in healthy individuals ( Brunoni et al, 2012). Our prior study has
shown that tDCS with proper dosage can achieve non-invasive and temporary increase in the blood-brain barrier ( BBB)
permeability (P) ( Shin et al, 2020). To further investigate whether tDCS also increases the material transport in brain
tissue, we employed high resolution multiphoton microscopy to collect the spreading images of fluorescently-labeled solutes
in the rat brain tissue after tDCS treatment. The effective solute diffusion coefficient in the brain tissue (D,;) was determined
by using our previously developed method in ( Shi et al, 2014). D, is a quantitative indicator for solute transport in a
medium.
Methods

After a rat (SD, 250-300 g) was anesthetized, the region of interest (ROI) on the rat skull was exposed by removing
the hair, skin and connective tissue. A ~6 mm by ~4 mm section (ROI) on the right or left frontoparietal bone was ground
with a high-speed micro-grinder (0-50,000 rpm, DLT 50KBU, Brasseler USA) until a part of it ( ~2 mmx2 mm) became
translucent ( Yuan et al, 2009). To obtain similar physiological outcomes as in the human tDCS application studies, the
current was applied transcranially to the frontal cortex of a rat head ( approximately 2 mm anterior to Bregma and 2 mm right
to Sagittal suture) by an epicranial anode electrode (1 mm diameter, Ag/AgCl) inside a 3D-printed electrode holder
(contact area=12. 56 mm?*) positioned at a round area with ~4 mm diameter on the skull. The returning electrode (5x5 cm
adhesive conductive fabric electrode) from AxelGaard Manufacturing Co., Ltd. (CA, USA) was placed onto the ventral
thoracic region of the rat with hair removed. After 20 min 1 mA tDCS treatment, the rat head was immediately positioned
under the multiphoton microscope for the measurement of BBB solute permeability (P) and solute diffusion coefficients in
the brain tissue (D, ). A representative small solute, sodium fluorescein (MW 376) , or a representative large solute, FITC-
dextran 70k in 1% BSA mammalian Ringer was injected into the cerebral circulation via the ipsilateral carotid artery by a
syringe pump at a constant rate of ~3 mL/min. Simultaneously, the 3-D images of a post-capillary vessel and its surrounding
area in the rat brain tissue 100-200 um below the pia mater were collected by laser scanning multiphoton microscopy with
820 nm excitation wavelength. The Image J ( National Institutes of Health) was used to analyze the collected images. The
cerebral microvessel permeability (P) and the effective solute diffusion coefficient in the brain tissue D., were determined
from the rate of dye spreading images. Specifically, D, was estimated by curve fitting the spatio-temporal solute
concentration ( fluorescence intensity) distribution by using an unsteady diffusion transport model ( Shi et al, 2014).
Results and Discussion

It was found that in 5-10 min post 20 min-lmA tDCS, D.,/D,.. increases from 0.45 to 0.50 for sodium fluorescein
(n=5), a 1.1-fold increase, and from 0. 11 to 0.25 for dextran 70k (n=6), a 2.2-fold increase, all the increased D,
returned to the control level in 25-30 min post tDCS. tDCS indeed transiently makes the brain tissue less restrictive to solute
transport, especially for larger solutes. A mathematical model for D, in the extracelluar space (ECS) (Li, et al., 2010)
further predicted that this dose of tDCS increases D, by transiently enhancing the brain ECS gap spacing by ~1.5-fold and
accordingly reducing the extracellular matrix density.
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Conclusions

tDCS not only transiently increases the BBB permeability but also enhances the solute transport in brain tissue.
Modulation of solute diffusivity and ECS could explain diverse outcomes of tDCS and suggest novel therapeutic strategies. It
can be also employed to enhance drug delivery in brain especially for larger molecules.
Acknowledgement. This work was supported by the U. S. National Institutes of Health grants ROINS101362 and
1UG3TR002151-01.
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Advanced Subject-Specific Musculoskeletal Modeling Unveils Sex
Differences in Neck Biomechanics
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Curran Reddy’, Xudong Zhang
(1. Departments of Industrial & Systems Engineering, 2. Biomedical Engineering, 3. Mechanical Engineering, Texas A&M
University, Emerging Technologies Building, College Station, TX 77843-3131, USA)

* E-mail; xudongzhang@ tamu.edu

Neck pain is an increasingly prevalent musculoskeletal condition affecting more than 332 million people globally (4. 9%
prevalence) and is the fourth leading specific cause of years lived with disability’"’. It seems, intriguingly, to be affecting
men and women differently. the reported prevalence is 5.7% in women and 3.9% in men!". Our recent studies have
documented the sex differences in neck strength and endurance™’, and in correlation between neck strength and muscle
morphometry™’. In this work, we aimed to seek deeper understanding of sex differences in neck structure and function that
may lead to the health outcome disparities. We constructed highly subject-specific musculoskeletal models based on multi-
modality imaging (MRI, CT, & dynamic radiography) and biomechanical ( motion, force, & EMG) data collected when a
group of individuals (11 males, 12 females) performed maximum voluntary neck flexion and extension exertions. These
models advanced the state of the art in that their muscular components reconstructed from MRI and skeletal components
from CT were co-registered more seamlessly via a novel pose matching procedure incorporating dynamic radiography
measurement. Results showed the models were able to consistently reproduce the muscle activation patterns recorded by
the EMG. While males have significantly greater muscle moment arms for one neck flexor (the infrahyoid) and five
extensors, females exhibited higher mean cervical spine compression force ( normalized to exertion force produced) in
extension exertion with a flexed neck and greater variability in the compression force in all exertions. These findings point to
increased risk of mechanical injury to the neck for women and particular vulnerability associated with a dropped head
position.

Acknowledgement: This work was supported by a grant from the Centers for Disease Control and Prevention/National
Institute for Occupational Safety and Health (CDC/NIOSH) under award number R0O1OH010587.
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The Melanoma Microenvironment Impairs T Cell Receptor Affinity and
Function
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P. Jothikumar*’ | K. Li**, B. Ke*’, C. Ge*’, M. N. Rushdi*’, L. Chingozha®*, S. Ruipérez-Campillo®”,
N. A. Rohner"?, H. Lu**, S. N. Thomas'**** C. Zhu"****"

(1.George W. Woodruff School of Mechanical Engineering, Georgia Institute of Technology; 2.Parker H. Petit Institute for
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Georgia Institute of Technology; 5.Winship Cancer Institute, Emory University)

* E-mail; cheng.zhu@ bme.gatech.edu (' Co-first authors;* Co-corresponding authors)

CD8" T cells underpin effective anti-tumor immune responses in melanoma; however, their functions are attenuated due
to various immunosuppressive factors in the tumor microenvironment ( TME), resulting in disease progression. T cell
function is elicited by the T cell receptor ( TCR), which recognizes antigen peptide-major histocompatibility complex
(pMHC) expressed on tumor cells via direct physical contact, i.e., two-dimensional (2D) interaction. TCR-pMHC 2D affinity
plays a central role in T cell discriminating antigen specificity and is sensitive to both the conditions of the cell and the
microenvironment in which it exists. Herein, we demonstrate that CD8" T cell priming in melanoma TMEs leads to reduced
TCR-pMHC 2D affinity, lower numbers of TCR-pMHC bonds pulled by the T cells, decreased calcium fluxes, impaired in
vivo activation, and diminished anti-tumor effector function. These detrimental effects exert on antigen-inexperienced and
antigen-experienced CD8" T cells irrespective of their TCR specificities. These findings implicate impaired antigen recognition
as a mechanism of T cell dysfunction in the TME.

Acknowledgment ;. This work was supported by NIH grants U01CA214354, R01CA207619, T32GMO008433, and T32EB021962.
M.P.M. was supported by a National Science Foundation Graduate Research Fellowship.
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Large Tensile and Compressive Force Oscillations in Embryos Quantified
by a Novel Omnimechanoprobe

Ning Wang'*, Erfan Mohagheghian', Junyu Luo’, F. Max Yavitt’, Fuxiang Wei’, Kshitij Amar',
Parth Bhala', Fazlur Rashid', Junwei Chen®, Kristi S. Anseth’

(1.Department of Mechanical Science and Engineering, The Grainger College of Engineering, University of Illinois at
Urbana-Champaign, Urbana, IL 61801, USA; 2. Key Laboratory of Molecular Biophysics of the Ministry of Education,
Laboratory for Cellular Biomechanics and Regenerative Medicine, College of Life Science and Technology, Huazhong
University of Science and Technology, Wuhan 430074, China; 3. Department of Chemical and Biological Engineering,
University of Colorado, Boulder, CO 80309, USA)
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Increasing evidence demonstrates that cell-generated contractile forces and cell and/or tissue modulus are two mechanical
quantities fundamental to the functions of living cells and tissues in physiology and development and diseases'"’. Cell modulus is shown
to be proportional to and depend on myosin Il mediated contractile forces and tractions in single living tissue cells™’ . However, a recent
report finds that actomyosin-dependent tractions dominate architectures in monolayer epithelia whereas tissue stiffness dominates

multilayer-epithelia architectures in mouse embryos™

, suggesting that these two quantities play different roles in embryonic
development. Yet it has been challenging to quantify both 3D traction and modulus at the same location of a biological sample. The
reason for the difficulty is obvious: to quantify tractions the probe must be soft and flexible so that deformation (strain) of the probe
can be used to calculate the traction if the probe’s intrinsic stiffness (or modulus) is known. On the other hand, to quantify stiffness
the probe must be stiff enough so that the probe can apply an exogenous force (a stress or a torque) to deform the biological sample,
and hence, the stiffness can be calculated from the measured deformation (strain) of the sample. We have published an elastic round
microgel technology to quantify 3D tractions in living embryos or cell colonies'*' . Here we describe a novel technology that can quantify
both modulus and tractions at the same location of a biological sample. Biocompatible ferromagnetic cobalt-platinum microcrosses are
fabricated and each microcross is trapped inside a RGD ( Arg-Gly-Asp)-conjugated poly ( ethylene glycol) (PEG) round microgel using
a microfluidic device. The stiff microcross-PEG microgel is seeded inside a cell colony and acts as a stiffness actuator by rigidly
rotating in response to an oscillatory magnetic field. Then brief episodes of UV light exposure are applied to dynamically photodegrade
and soften the fluorescent-nanoparticles embedded PEG microgel, whose deformation and 3D tractions are quantified. We have
quantified the modulus and 3D tractions of malignant tumor-repopulating cell colonies and reveal that the moduli but not tractions vary
with alterations in mechanical microenvironments. We demonstrate large tensile and compressive traction oscillations in vertebrate
embryos, suggesting that normal tractions drive morphogenesis in early embryogenesis. Our novel technology should prove useful to
shed insights on the role of forces and mechanics in living tissues and embryos during development.

Acknowledgement: This work was supported by US National Institutes of Health grant GM072744 and Hoeft Endowed
Professorship of UIUC.
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Cortical Bone Mechanical Response under Tension and Compression
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Introduction

Bone is a dynamic tissue and it adapts its structure and shape to mechanical stimulation through bone resorption and
formation. These adaptations can be further characterized into one of three different regimes depending on whether
resorption and formation events are coupled in bone remodeling ( resorption followed by formation on the same surface) or
uncoupled in bone modeling (bone formation-anabolic modeling or resorption-catabolic modeling occurring independently ) .
Recent studies have found that the biological signaling pathways regulating these adaptive regimes are different’'’.
Moreover, the response of bone to mechanical stimulation varies when subjected to different mechanical forces and
stimulation patterns. The most commonly used mouse in vivo mechanical loading model is tibial loading by uniaxial
compression, and the strain distribution on the loaded tibia varies due to the structure of the tibia'™'. Mainly, the posterior
region is under compression and the anterior region is under tension due to the curvature of the tibia. Thus, to differentiate
the cortical bone’ s response to mechanical loading under tension and compression, we use finite element ( FE) analysis to
identify the strain distribution, high-resolution time-lapsed micro-computed tomography (uCT) to track in vivo bone modeling
and remodeling events, and immunohistochemistry (IHC) experiments to study the cellular response.
Methods

All animal procedures were approved by the Columbia University IACUC. Female C57Bl/6J wild-type (WT) mice ( n=
5) underwent weekly in vivo uCT starting at 14-weeks of age to establish baseline images of both tibiae. Starting at 16-weeks
of age, the right tibia of each mouse was mechanically loaded by uniaxial compression for 2 weeks, and the contralateral
tibia served as the non-loaded internal control. Weekly uCT images were registered to a common coordinate system to
quantify modeling and remodeling events at the voxel-level by 3D dynamic in vivo histomorphometry"*’. The whole tibia of a
separate age-matched WT mouse was scanned by uCT for FE-modeling of the strain distribution in the cortical region of
interest' . After the final weekly uCT scan, mice underwent cardiac perfusion fixation”’’. Tibiae were dissected and post-
fixed in 4% paraformaldehyde for 24 hr, decalcified in 10% ethylenediaminetetraacetic acid for 2 weeks, prepared for paraffin
sectioning and IHC. The avidin biotin complex method was used to stain for protein expression in the regions of interest and
then analyzed by manual counting and ImagedJ.
Results

FE results show that the transverse cross-sections of the cortical bone can be divided into tensile and compressive
strain regions, with the peak principal strains ranging from approximately —3 500 pe to 2 000 pe. With 3D dynamic in vivo
histomorphometry, the cortical bone adaptations to mechanical loading are identified by examining previous events ( for
anabolic modeling and remodeling) or following events (for resorption) at the voxel-level. Mechanical loading had an effect
on all types of bone adaptations ( anabolic modeling, remodeling, and resorption) in both tension and compression regions,
although the effect on remodeling in the tension region did not reach statistical significance, likely due to the sample size
used. The mechanical loading effects on the compression region were more pronounced, with greater increases in anabolic
modeling and remodeling compared with the tension region, and resorption was almost completely eliminated in the
compression region. Cathepsin K expression in osteocytes was also region-dependent, where it was upregulated under
compression and downregulated under tension.
Discussion

Our 3D in vivo dynamic histomorphometry technique enables the quantification of modeling and remodeling events at
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specific locations in the cortical bone. We find that the bone’ s adaptive response to mechanical loading is different under
tension than compression. Although each modeling and remodeling regime followed similar trends, the tension region’ s
response may be delayed when compared to the compression region. FE-modeling confirms that the posterior and anterior
sides of the cortical bone are under compression and tension, respectively. Analysis of protein expression by IHC in both
regions supports that they respond differently to mechanical loading. The observed differences could also be due to
differences in strain magnitude, microenvironment and cell populations at the compression and tension sites. Future studies
including in vitro cell-culture experiments and our lab’ s quasi-3D microscopy may prove useful in delineating the differences
in the cellular response to tensile versus compressive mechanical loading.
Significance

Our results indicate that the cortical bone’ s response to mechanical loading is region-dependent and that the modeling
or remodeling adaptation and cellular protein expression may depend on whether the strain is compressive or tensile. This
study may help identify how mechanical loading can be used in combination with pharmaceutical treatments that specifically
target bone modeling or remodeling.
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Biological Barriers to Delivery of Therapeutic Agents

Fan Yuan
( Department of Biomedical Engineering, Duke University, Durham, North Carolina 27708, USA)
E-mail. fyuan@ duke.edu

Numerous discoveries in biology and inventions in biomaterials have significantly advanced our understanding of disease
mechanisms at molecular and cellular levels, and led to development of novel molecular medicines for treatment and
prevention of diseases. A great example is the development of mMRNA vaccine for prevention of COVID-19. Another major
advance in recent medicine is cell therapy that uses cells as therapeutic agents (e.g., stem cells and chimeric antigen
receptor T cells). Both molecular medicines and cell therapeutics target specific molecules rather than symptoms or
phenotypes, which makes them more effective for disease control and less toxic in normal tissues. However, delivery of
these agents to most of their targets in the body remains to be a huge challenge.

To improve the delivery, our recent research has been focused on electric field mediated cellular uptake of

13)

macromolecular cargo, such as DNA, mRNA, and ribonucleoprotein The delivery technology is also called
electroporation, electrotransfection, and electrotransfer ( ET) in the literature. It has been widely used in genome and
epigenome editing, generation of human induced pluripotent stem cells for cell and tissue engineering, and cancer gene
therapy™®’. Another potential application of the ET is to improve delivery of DNA vaccines'’ , including those against the
SARS-CoV-2 virus to control the COVID-19 pandemic. Compared to mRNA, the main advantage of DNA vaccines is that it
does not need cold chain infrastructures for storage and transportation, which is unavailable in rural areas and developing
countries. Compared to other delivery technologies, the advantages of ET are. (i) safer and less immunogenic than viral
vectors; (ii) no carriers required for cargo delivery, thus avoiding the undesired side effects of carriers and carrier-related
problems in preparation, storage, and transportation of therapeutic agents; (iii) providing electric driving forces for
penetration of charged cargo such as DNA and RNA into deeper tissues via electrophoresis, which is more effective than
passive diffusion. At present, the main drawback of the ET technology is the low efficiency in clinical applications.

To improve the efficiency, two approaches have been used in previous studies. One is the trial-and-error approach,
which involves optimization of electric pulsing parameters and chemical compositions of pulsing buffers for each application;
and the other is themechanistic approach, which are based on understanding molecular mechanisms of cellular uptake and
intracellular transport of electrotransferred cargo. It is well known that pulsed electric field can create transient pores in cell
membrane in the two regions facing the anode and the cathode, respectively. Although the pores have yet to be observed
directly, the existence of the pores has been indicated by the fact that electric pulses can induce membrane permeabilization
to certain molecules, such as small fluorescent dyes and small interfering RNA, that are known to be membrane
impermeant. However, recent studies, including those from our labs, have shown that these pores are too small for plasmid
DNA (pDNA) and mRNA to enter the cells''*’. Electric pulses can only force pDNA to form stable complexes with the cell
membrane and induce membrane damage; they cannot push pDNA into cells through the permeabilized membrane.
Furthermore, we have demonstrated that ET efficiency can be reduced by treatment of cells for a short period (30 min) with
cold medium (4 C) after the pulse application, treatment with pharmacological inhibitors of endocytosis, or knockdown of
the genes involved in endocytosis (e.g., dynamin Il and clathrin heavy chain). We have also shown that electric pulsing
activates Racl, which induces Racl-dependent macropinocytosis of electrotransferred pDNA™ | and that a reduction in
membrane electropermeabilization have little effects on ET efficiency’*’. Together, these data indicate that cellular uptake of
electrotransfected pDNA is an active transport process through endocytic pathways.

The next step for ET mediated cargo delivery is the cytoplasmic transport. We have discovered that nonspecific,
photochemical disruption of intracellular vesicles may enhance nanoparticle mediated gene delivery but it significantly
decreases the ET efficiency”. The decrease is also observed when the acidification of vesicles was inhibited by bafilomycin
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Al, indicating that pDNA transport in cells relies on vesicle trafficking. If naked pDNA molecules are released too early from
the vesicles, they will be prone to degradation by cytosolic nucleases before entering the nucleus for transgene expression.
In addition to the vesicular transport, we have discovered that the ET can activate noncanonical pathways of autophagy that
interact with endocytic pathways to form large (>500 nm), nonacidic amphisome-like bodies (ALBs) (1). Through
screening different molecules, we have discovered that the ALB formation can be significantly enhanced if the cells are
pretreated with a non-reducing sugar (NRS) , such as sucrose, trehalose, or raffinose. The NRS treatment also increases
DNA in the ALBs, and causes transient increases in size and pH of lysosomes, thereby inhibiting lysosome functions. The
inhibition has led to a substantial increase in the ET efficiency for different molecular cargo (e.g., DNA, mRNA, and RNP) ,
and prolong the transgene expression.

The cytoplasmic transport brings molecular cargo to the perinuclear region. Although the nuclear entry is not required for
mRNA gene delivery, it is still a challenge for DNA delivery, primarily due to the nuclear envelope barrier. To overcome it,
we have investigated potential pathways for the nuclear entry of pDNA in mammalian cells. Two pathways have been
confirmed in previous studies. One exists during the nuclear envelope breaks down in the mitotic phase of a cell cycle. In
non-dividing cells, pDNA can enter the nucleus through the nuclear pore complex ( NPC) if it contains structures with
nuclear localization signal ( NLS) or DNA nuclear targeting sequence ( DTS) that can bind directly or indirectly to
endogenous proteins with NLS. We have shown that the nuclear entry of naked pDNA can be improved with three different
approaches™’'. One is to incorporate DTS into the pDNA. The second approach is to treat cells with a nuclear pore dilating
agent, such as trans-cyclohexane-1,2-diol (TCHD). However, a problem with this approach is that the dilating agents are
often cytotoxic, which has limited their applications. The third one is to arrest cells at G2-M phase for certain period prior to
ET so that the nuclear envelope breakdown occurs when pDNA is ready to enter the nucleus in dividing cells.

In summary, ET can enhance extracellular transport of charged molecules (e.g., DNA and mRNA) via electrophoresis,
and induce cellular uptake by endocytosis. Within the cytoplasm, pDNA transport is mediated by vesicle trafficking, which
can be blocked by promoting early escape from vesicles or inhibiting vesicle maturation. On the other hand, the cytoplasmic
transport can be significantly improved through treatment of cells with NRS that induces ALB formation and transiently inhibits
lysosomal functions. The nuclear envelope is a major barrier to DNA gene delivery. The nuclear entry of pDNA can be
enhanced through synchronization of thenuclear envelope breakdown in dividing cells or incorporation of structures with NLS
onto pDNA. These research findings have enabled us to develop new strategies for improving T cell engineering, genome
editing, and DNA vaccination.

Acknowledgment : This research has been supported partly by grants from National Institutes of Health ( GM098520 and
GM130830).
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Transient Nuclear Deformation Primes Epigenetic State for Cell Repro-
gramming

Yang Song, Song Li~
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Introduction

Cell reprogramming technologies have broad applications in cell therapy, disease modeling, and drug screening.
However, one of the main challenges with induced neurons (iNs) reprogramming is the overall low reprogramming
efficiency. As a result, this has limited the application of cell reprogramming in clinical and scientific practice. Accumulative
evidence suggests that mechanical cues in the microenvironment can affect the chromatin organization and the epigenetic
state, thereby regulating gene expression in various key biological processes. Yet, how the mechanical cues govern the
chromatin reorganization and cell reprogramming is not well known. The purpose of this study was to investigate the effect of
forced nuclear deformation on the epigenetic state and cell reprogramming utilizing a high-throughput approach.
Materials and Methods

Direct reprogramming of fibroblasts into induced neuronal (iN) cells has been achieved via the forced expression of
three transcription factors. Ascll, Brn2 and Mytll (BAM). A microfluidics-based lab-on-chip (LOC) device with various
channel widths was developed and utilized to study the effect of forced nuclear deformation on iN reprogramming. BAM-
infected adult mouse ear fibroblasts were injected into the microchannel device and subsequently cultured in neuronal media.
After 7 days, cells were fixed and immunocytochemically stained for neuronal marker, neuron-specific class Il B-tubulin
(Tujl) and nuclei (DAPI) in order to quantitatively analyze the reprogramming efficiency. To study the effect of microfluidic-
induced cell deformation on the epigenetic state, global euchromatin and heterochromatin modifications of cells were
examined by single-cell Hi-C analysis, fluorescence resonance energy transfer (FRET) and immunostaining. Additionally,
m6A-tracer was used to detect the interactions between nuclear lamina and chromatin.
Results and Discussion

Here, we show for the first time, that forced nuclear deformation induced by a microfluidic device can significantly
increase the iN efficiency by more than 8-folds compared to control cells ( without squeezing). Furthermore, squeezing
significantly enhanced the expression of various neuronal genes, including the endogenous Acll and the key neuronal
marker Tujl, at the early phase of iN reprogramming. In addition, microfluidic-induced deformation was able to modulate the
epigenetic state. More specifically, nuclear deformation induced a significant decrease in H3K9me3 and 5-mC level.
Furthermore the mechanical force-induced nuclear deformation induced partial lamina reorganization, nuclear lamina
wrinkling, lamin A/C disassembly at nuclear periphery and a partial detachment of heterochromatin from the nuclear lamina,
which relocates heterochromatin towards the interior of the nucleus, accompanied by the downregulation of heterochromatin
marks.
Conclusions

These findings suggest that cell deformation mediated by microchannels promotes epigenetic modulations to allow for a
permissive chromatin structure that enhances neuronal gene activation and as a result, iN reprogramming.
Acknowledgement. The authors are supported in part by a grant from the National Institute of Health ( HL121450 and
GM143485).
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Introduction

There is a lack of general methods to mechanically control genetics in live mammalian cells and within confined deep
tissue spaces of live animals. To address this limitation, we applied ultrasound to mechanically activate genetic sensors and
transducers for the control of specific gene expressions and epigenetics in live cells.
Methods

We have introduced the gene encoding Piezol and a red fluorescent protein tdTomato into Hek293 cells. Microbubbles
have been used as an amplifier of ultrasound signals by their physical coupling to Piezol via the biotin/streptavidin pair. The
microbbule-Piezol complex was integrated with an engineered genetic circuits ( genetic transducer) in live HEK cells to
convert the ultrasound-activation of Piezol into transcriptional activities. Genetic transducers were also engineered to directly
sense mechanical stimulation without microbubbles to control the specific gene expressions in target tumor cells for
cell-based cancer immunotherapy.
Results and Discussion

The results showed that ultrasound can be applied to turn on designed gene expressions in the engineered cells. We
have further engineered Jurkat T cell line and primary T cells ( periphery blood mononuclear cells, PBMCs) to remotely
sense the ultrasound wave and transduce it into transcriptional activation for the CAR expression to recognize and eradicate
target tumor cells. The results showed that ultrasound can significantly induce the CAR expression in targeted T cells which
can be activated upon the engagement of tumor cells. Ultimately, the ultrasound-activated CAR T cells caused a significant
cytotoxicity of tumor cells. In a follow up study, focused ultrasound (FUS) was used to introduce a mechanical perturbation
and consequently gene expression in engineered tumor cells without microbubbles. This FUS primed tumor cells were
specifically targeted by correspondingly engineered T cells for the eradication of tumor cells in both cell cultures and live
animals.
Summary

Our results demonstrated that ultrasound can be applied to mechanically control specific gene expressions in engineered
cells, either with or without microbubbles.This approach is modular and can be extended for remote-controlled activation of
genetics and epigenetics in different cell types with a high spatiotemporal precision for therapeutic applications.
Acknowledgment : This work was funded by grants from NIH GM125379, CA204704 and CA209629, NSF CBET1360341.
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Bioengineered 3D Human Brain Vascular Network for Brain Tumor and
Neurovascular Research

Vivian K. Lee, MaxWinkelman, Nathaniel Silvia, Guohao Dai
( Department of Bioengineering, Northeastern University, Boston, MA, USA)

Blood vessels play an increasingly important role in most human tissue and organ systems. Importantly, vascular niche
was found to be a key element of many stem cell environments such as neural stem cells and cancer stem cells.
Vascularcells not only form conduits to deliver nutrient and oxygen, but also provide instructive signals to control stem cell
self-renewal and differentiation, therefore, is critical for tissue regeneration. For example, in the case of human brain tumors
and neurodegenerative diseases, brain microvasculature plays critical role in regulating brain tumor cell migration and neural
stem cell fate and neurogenesis. Therefore, bioengineer a functional 3D human brain vasculature in vitro will bring
tremendous value to brain tumor research and understanding various neurodegenerative diseases such as Parkinson’ s and
Alzheimer’ s disease. Toward this goal, we have integrated bioengineering approaches such as 3D bioprinting, microfluidic
technology!''*" with stem cells, vascular biology and cancer biology to construct a 3D human brain vascular network
comprised of primary human brain microvascular endothelial cells, human brain pericytes and astrocytes. They form
interconnected network with vascular lumens. To enable vascular lumen perfusion, we applied interstitial flow through the
system, which was demonstrated to enhance the vascular lumen stability, interconnectivity, pericytes/astrocytes coverage
as well as permeability similar to blood brain barrier (BBB) . Using this method, a functional brain vascular network (BMVN)
with stable perfusion through the vascular lumen was developed .

We then applied this model to study glioblastoma ( GBM ), which is highly invasive brain tumor and use brain
microvessels to migrate and invade. Studying the perivascular invasion/migration of GBM may enable new possibilities in
GBM therapy. Patient derived glioma stem cells ( GSCs) were introduced into the 3D human brain vascular model. We
demonstrated that the bioengineered GBM model recapitulated the aggressive infiltrative behavior of GSCs reminiscent of
their in vivo phenotypes. RNA-seq analysis demonstrated that the GBM model is able to capture major molecular signatures
of the in vivo counterpart, as well as certain functional readouts, such as chemotherapy resistance, and presence of
dormant population. In summary, we have created GBM-vascular niche models that can recapitulate various GBM
characteristics such as cancer stemness, tumor type-specific invasion patterns, and drug responses with therapeutic
resistance. Our models have a great potential in investigating patient-specific tumor behaviors under chemo-/radio-therapy
conditions and consequentially helping to tailor personalized treatment strategy.

We used this model to study neural stem cells (NSCs). NSCs are capable of self-renewal and neurogenesis, making
them ideal candidates for neurodegenerative disease treatments. In the adult mammalian brain, NSCs are found in the
neurovascular niche (NVN) where they reside close to brain microvascular networks. We aim to recapitulate the human
NVN In vitro to further elucidate the influences of neurovascular niche on NSC fate. Towards this goal, we introduced NSCs
into the brain vascular model. We demonstrated the perfused brain vascular model supports the NSCs self-renewal and
neurogenesis as well as functions. In contrast, NSCs culture alone in hydrogel appeared speckled and lacks proper neuronal
activity. These results validate the use of our model for the study of the interaction between NSCs and BMVNs. In summary,
we have developed the first In vifro model of the human neurovascular niche with perfused brain microvascular network
capable of supporting NSC neurogenesis. This platform will allow us to study NSC fate and the therapeutic potential of NSCs
for neurodegenerative diseases. The presence of perfused microvessels will also facilitate pharmacological studies that
require vascular drug delivery and changes of BBB in various neurodegenerative diseases.

Acknowledgement : This study was supported mainly by grants from American Heart Association Scientist Development Grant
(128SDG 12050083 to G.D.), National Institute of Health (R21HL102773, RO1HL118245, ROINS107462, R21NS121736 to G.
D.) and National Science Foundation ( CBET-1263455, CBET-1350240 to G.D.).
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Mechanotransductive Chanel Piezol Regulation by Ultrasonic Acoustic
Radiation Force

Guangdao Zhang, Xiaofei Li, Lin Wu, Yixian Qin"
( Department of Biomedical Engineering, Stony Brook University, Stony Brook, NY, USA)

* E-mail. yi-xian.qin@ stonybrook.edu

Mechanical stimulation has shown promising in bone adaptation, promoting bone formation, and enhancing healing.
Piezol is proposed as a mechanotransducer in regulation of cellular response to external loading. As an effective noninvasive
method, acoustic radiation force ( ARF) elevated by the low-intensity pulsed ultrasound ( LIPUS), has been used to
promote bone regeneration and fracture healing. We hypothesize that Piezol, a mechanosensitive ion channel, could
transduce ultrasound associated mechanical signals and activate downstream signaling processes. The goal of this study
was to evaluate the role of Piezol in mouse MC3T3-E1 osteoblastic cells during ARF stimulation. We investigated the Piezol
expression and localization, cell migration, intracellular calcium oscillations, perinuclear F-actin, and the kinases 1/2
(ERK1/2) signaling in MC3T3-E1 cells and shRNA-Piezol knockdown cells, respectively. The results indicated Piezol
protein was highly expressed in the MC3T3-El osteoblastic cells, and mainly localized on the plasma membrane and
nucleus. Piezol could be knocked down by shRNA transfection. The relative expression of Piezol after knocked down was
only 0. 123+0. 025, which was significantly lower than 0. 679 + 0. 066 in the control cells (p0.05) in sh-RNA Piezol cells. In
conclusion, Piezol in MC3T3-E1 osteoblastic cells could transduce ARF associated mechanical signals into intracellular
calcium, and the influx calcium acts as the second messenger in activating ERK1/2 phosphorylation and polymerization of
perinuclear F-actin. ARF has potential to regulate Piezol channel and promote osteogenesis.
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Carpal Arch Space Augmentation by Radioulnar Wrist Compression

Zongming Li
(Hand Research Laboratory, Departments of Orthopaedic Surgery and Biomedical Engineering, University of Arizona,
Tucson, Arizona, USA)

E-mail. lizongming@ gmail.com

The median nerve is prone to compression neuropathy at the wrist, leading to carpal tunnel syndrome. Carpal tunnel
syndrome is currently the most common hand disorder with a high prevalence rate in general population worldwide.
Symptoms associated with carpal tunnel syndrome include pain, paresthesia, numbness, weakness, and loss of
sensorimotor function in the hand. If left untreated, carpal tunnel syndrome can lead to irreversible degeneration of the
median nerve, debilitating the hand. The concept of carpal tunnel surgery has existed for a century without fundamental
changes, although it is known that the surgical procedure of transecting the transverse carpal ligament disrupts the
biomechanical and physiological integrity of the wrist. Alternative, non-surgical treatment options for carpal tunnel syndrome
are needed considering the surgical case complications and recurrence of the syndrome. In our research to understand wrist
function and to search for alternative treatments of carpal tunnel syndrome, we found a novel mechanism of increasing the
cross-sectional area of the carpal tunnel by radioulnar compression of the wrist. We have shown that shortening the carpal
arch width by wrist compression is effective in increasing the arch area and reducing carpal tunnel pressure, and therefore
decompressing the median nerve and relieving carpal tunnel syndrome symptoms.
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High-Throughput and Multi-Dimensional T Cell Profiling Enabled Systems
Immunology

Ning Jiang
( Department of Bioengineering, University of Pennsylvania, USA)

E-mail. jnjiang@ seas.upenn.edu

T cells are important to the initiation, prevention, and cure of many diseases. Due to their multi-facet role in controlling
infection, fighting against cancer, and responding to vaccines, the T cell has been subjected to extensive analysis''™?'.
Recently developed multi-omic single cell profiling methods have enabled multi-dimensional analysis in single T cells, such
as combining assay for transposase-accessible chromatin using sequencing (ATAC-seq) with single cell RNA-seq ( scRNA-
seq)?’, DNA- labeled antibody based phenotyping with scRNA-seq ( CITE-seq'*' and REAP-seq”'), and DNA-labeled
antibody based phenotyping with targeted single cell gene expression'®’. They have greatly advanced our understanding of T

cell immune responses in multiple disease settings'™’.

T cell antigen-specificity, although critical to T cell function and T cell based immunotherapy development, has been

141 3 suite

challenging to analyze in a high-throughput manner until recently. Using T cell trogocytosis'®’ or reporter genes'
of technologies have been developed in this area enabling the high-throughput screening for T cell antigens, such as
SABR'"" | MCR-TCRs!'"”', T-scan'"’, granzyme B based target cell tag'"*’. These methods have provided much needed T
cell epitope information in the context of cancer '™ and SARS-CoV-2!"*’. However, because these methods use expanded
T cells or TCR-transduced cell lines, they do not support the profiling of phenotype or gene expression in primary T cells,
thus unable to provide the endogenous activation and functional status of antigen specific T cells that are important to
disease diagnosis and treatment. Peptide-MHC ( pMHC) tetramer based methods can be applied to primary T cells. In
combination with mass cytometry, it has been shown that over 100 antigens can be screened in parallel along with
phenotype''®""’. Yet, the destructive nature of mass cytometry prevents the acquisition of TCR sequences, which is critical
for T cell antigen validation.

We previously developed TetTCR-Seq"'! to link the T cell receptor (TCR) sequence information to its cognate antigens
by sequencing DNA-barcoded pMHC tetramers bound on individual T cells'™®'. TetTCR-Seq took advantage of ultraviolet-
mediated ( UV ) peptide exchange approach'’. Combined with In vitro transcription and translation ( IVTT) for rapid
generation of peptides and pMHC, TetTCR-Seq enables the screening of hundreds of antigens on primary T cells. To better
understand functional profiles of antigen-specific CD8" T cells, a method to simultaneously profile two other “dimensions” of
parameters, gene expression and surface-protein expression, is imperative. Such applications can help us to thoroughly
understand the heterogeneity among different antigen specific T cells in the settings of infection, cancer, or auto-immune
diseases, and also to identify possible biomarkers for disease diagnosis and prognosis. For example, Type 1 diabetes
(TID) is a T cell-mediated autoimmune disease, where pancreatic insulin-secreting B cells are selectively destroyed.
Autoreactive CD8" T cells play a critical role in this process, and many autoantigens have been identified'®’. However, there
is still a lack of understanding of the functional and repertoire characteristics of these autoantigen specific CD8" T cells, due
to technology limitation to simultaneously profile a large library of autoantigen specific CD8" T cells.

In this study, we describe a high-dimensional TetTCR-Seq ( TetTCR-SegqHD) method that enables us to simultaneously
profile paired TCR sequences, cognate antigen specificities, targeted gene expression, and selected surface-protein
expression in tens of thousands of single cells from multiple biological samples''’. Using a mixture of T cell clones, we
demonstrated high precision and recall rates with TetTCR-SeqHD. We then developed a panel of 215 endogenous antigens,
majority of which are type 1 diabetes (TID) related peptides, and 65 foreign antigens. Using these antigens on a set of
primary CD8" T cells from a cohort of healthy individuals and T1D patients, we showed that foreign pathogen-specific T cells



FNEHEEYEZTREFANINARFARSRIHEILSH
Proceedings of the 8" Sino-American Workshop on Biomedical Engineering and
China-Oversea Joint Workshop on Biomechanics 29

exhibited infection dependent states. Analyzing the 209 T1D related peptides, we identified three peptides that have elevated
antigen-specific CD8" T cell frequencies in T1D patients compared with healthy controls. Transducing TCR sequences
identified into human CD8" T cells allowed us to functionally validate these TCRs including one that cross-reacts between a
T1D related peptides and a peptide derived from microbiome. In addition, we recently made efforts to expand the technology
to CD4" T cells and developed another amplification strategy that is compatible with small number of input cells.
TetTCR-SegHD together with the flexibility and the speed of generating high-throughput antigen libraries through IVTT,
created a powerful technology to characterize the function and phenotype and track clonal lineage of antigen-specific T cells
at single cell level in one assay.
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and staff members at We Are Blood for sample collection. We thank Patrik Parker for assistance with blood sample
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MFN2-PFK1 Modulates the Mechanical Force-Induced Vascular Smooth
Muscle Cell Metabolic Reprogramming

Yuanjun Tang, Wei Pang, Jing Zhou "
( Department of Physiology and Pathophysiology, School of Basic Medical Sciences, Peking University, Beijing 100191,
China; Key Laboratory of Molecular Cardiovascular Science, Ministry of Education, Beijing 100191, China)

* E-mail. jzhou@ bjmu.edu.cn

Coronary artery bypass grafting that restores normal blood flow to the heart by creating vascular access around the
blocked arteries has been the gold standard for the treatment of three-vessel or left main coronary artery diseases.
Autologous saphenous vein is commonly used for grafting; however, it undergoes adverse remodeling after implantation and
develops obliterative neointimal hyperplasia, leading to vein graft (VG) failure. Arterial pressure-induced mechanical
stretches play crucial roles in vascular smooth muscle cell (VSMC) activation and the consequent neointimal hyperplasia
after vein grafting. Yet, our understanding of how the effects generate remains limited. A recent study from our laboratory
has uncovered the mechanisms by which mitofusin 2 (MFN2) dysregulation causes VSMC metabolic reprogramming and
vein graft (VG) remodeling. VGs and the control veins from a ‘ cuff’ mouse model were applied to RNA-sequencing, that
identified downregulation of mitochondrial protein MFN2 in the VGs.In vitro, exposure of VSMCs to 15% -1 Hz uniaxial cyclic
stretch (arterial strain) resulted in MFN2 downregulation, mitochondrial fragmentation, metabolic shift from mitochondrial
oxidative phosphorylation to glycolysis, and cell proliferation and migration, as compared with that to a static condition or
5% -1 Hz uniaxial cyclic stretch (venous strain). Metabolomics analysis indicated an increased generation of fructose 1, 6-
bisphosphate, an intermediate in the glycolytic pathway converted by phosphofructokinase 1 ( PFK1) from fructose-6-
phosphate, in cells exposed to 15% cyclic stretch. Mechanistic study revealed that MFN2 physically interacts through its C-
terminus with PFK1 to regulate PFK1 stability. MFN2 knockdown or exposure of cells to 15% cyclic stretch promoted
stabilization of PFK1, likely through interfering the association between PFK1 and the E3 ubiquitin ligase TRIM21, thus,
decreasing the ubiquitin-protease-dependent PFK1 degradation. Mechanotransduction study indicated that the MFN2
downregulation by 15% cyclic stretch was dependent on inactivation of the specificity protein 1 (SP1) and activation of the c-
Jun N-terminal kinase (JNK) and Rho-associated protein kinase ( ROCK). Adenovirus-mediated MFN2 overexpression or
pharmaceutical inhibition of PFK1 suppressed the 15% cyclic stretch-induced VSMC proliferation and migration and alleviated
neointimal hyperplasia in VGs. We concluded that transition of oxidative phosphorylation to glycolysis is regulated by
mechanical activation of the ROCK-JNK-SP1-MFN2-PFK1 axis and that the transition may contribute to VG remodeling.
Acknowledgment : This work was kindly supported by the National Natural Science Foundation of China, Nos. 91949112,
81974052, 81921001, and 91939302; the Beijing Natural Science Foundation, No. 7212057, and Peking University Health
Science Center, the Plan for Strengthening the Basic Research, No. BMU2020JC002.
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Sk B 1) 70 3 40 M ) ) A SRR M e/ e R R AR IR R AR L (4) AT RS AR P, 40 S A0 A Ah 2
JE AR EAE F R sh S Y (ShAS RO BRI R ) o RS T 4 ) 4l 288 1 43 S 56 28 A sh 25 8 - Mo B 3 R 2 3 it
B R IO 2 18] AR AR 1 — i R X T 4 A B RE A R R HHLRGE ARTE2E . b TR RSt
QAT S e A AL A BRI R S ST T I TR R BB MWL & 1 22 FE 241 8h ) 2R | A sh A b 51 Bedn i
AR B Bl F1 2R AR R B RA T A R B Sh BT WLh 8 1 2200 A R IS4 DA A A BRI 7%
SR AL LU R s it B 4B 7 T 20 X Sl A 0 B A B R [0 19 g 24 R 2 L . R AR R T A
i 388 3 g SRS A BN A 0 2 K, O3 e 2 R A A R LA A S AR A S, T R A
TRAETIRE, W98 BURSZ IR 304 2 A ) A LTRSS B 285 B AR O 2 11 S 2 W 0T k4 plE 3 i
fill, (ERHRBAIEETE 12022206 BEpU A &2 R AA R HRITE)



FNEHEEYEZTREFANINARFARSRIHEILSH
Proceedings of the 8" Sino-American Workshop on Biomedical Engineering and
China-Oversea Joint Workshop on Biomechanics 35

SEWK:

[1] B.Cheng*, W. Wan*  G. Huang, Y. Li, G.M. Genin, M.R.K. Mofrad, T.J. Lu, F. Xu, M. Lin*. Nanoscale Integrin Cluster
Dynamics Controls Cellular Mechanosensing via FAKY397 Phosphorylation. Science Advances, 2020, 6(10) . eaax1909.

[2] A.lIsomursu®, K.Y. Park”, J. Hou*  B. Cheng”, M. Mathieu, G. Shamsan, B.J Fuller, J. Kasim, M. M. Mahmoodi, T.J.Lu, G.M.
Genin, F. Xu, M. Lin*, M. Distefano®, J. lvaska”, D.J. Odde " . Directed Cell Migration toward Softer Environments. Nature
Materials, 2022, Accepted.

[3] C.Zhang”, H.Y Zhu*, X.R. Ren, B. Gao, B. Cheng, S.B. Liu, B.Y. Sha, Z.Q. Li, Z. Zhang, Y. Lv, H.H. Wang, H. Guo, T.J.

Lu, F. Xu, G.M. Genin, M. Lin". Mechanics-driven Nuclear Localization of YAP can be Reversed by N-cadherin Ligation in
Mesenchymal Stem Cells. Nature Communications, 2021, 12(1) :6229.



EREMAF 2022488 %375 HET
36 Journal of Medical Biomechanics, Vol. 37, Suppl., Aug. 2022

Leukemia-on-a-Chip to Dissect Therapy Resistance Mechanisms in the
Leukemia Bone Marrow Niche

Chao Ma, Weigiang Chen”
( New York University, Brooklyn, NY 11201, USA)

* E-mail; wchen@ nyu.edu

B-cell acute lymphoblastic leukemia ( B-ALL) is the most common cancer among children and characterized by the
overproduction of dysfunctional B-cell blasts within bone marrow ( BM).Despite the significant progress achieved over the
past decade with multi-drug chemotherapy regimens, hematopoietic stem cell transplantation and, most recently, CD19-
targeted CAR (chimeric antigen receptor) T-cell immunotherapy, relapse is common after initial treatment and the leading
cause of death for pediatric B-ALL patients''’. Patients with refractory and relapsed B-ALL have a poor prognosis with a 5-
year survival rate of about 10% , due largely to acquired resistance by the heterogeneity in the BM microenvironment and
tumor genetics. A clearer understanding of the microenvironmental evolution during leukemia pathogenesis and the
heterogeneity of acquired resistance mechanisms from distinct B-ALL subtypes may provide novel therapeutic targets for
optimized therapy for refractory and relapsed B-ALL patients>'. Therefore, we recently developed accurate, real-time,
bioanalytical methodology ‘ Leukemia-on-a-Chip’, which can achieve to dissect the heterogeneity of BM niche-associated
resistance mechanisms, identify reliable clinical biomarkers, and further screen novel pharmaceuticals. Applying this
platform, we have comparatively studied the spatial and genetic heterogeneity of the BM niche in regulating B-ALL
chemotherapy resistance across various B-ALL cell lines and patient-derived samples. We showed that the leukemic
perivascular, endosteal, and hematopoietic niche-derived factors and signaling maintain B-ALL survival and quiescence. We
demonstrated the preclinical use of our model to test new niche-cotargeting combination therapies to improve chemotherapy
efficacy. Following this study, we further applied our ‘ Leukemia-on-a-Chip’ platform with bone marrow immune cell
populations for CAR T-cell therapy study. Similarly, the engineered chip housed a 3D biomimetic vessel network, which was
successfully to real-time monitor the dynamics of CAR T-cell extravasation from the vasculature and infiltration in the
leukemia niche. In addition, we captured the whole eradication processes of a tumor cell by CAR T-cell, such as patrolling
toward, recognizing, and killing of a single leukemia cell. Together, these results validate that our Leukemia-on-a-Chip
allows for a real-time evaluation of the functionality of CD19 CAR T-cell within an /n vitro biomimetic leukemic BM niche. We
believe that our leukemia microphysiological platform will finally translate to screen personalized immunological therapeutics.
Acknowledgement: This work is supported by the National Science Foundation ( CBET 2103219) and the US National
Institutes of Health (R35GM133646). C.M. is supported by the Cancer Research Institute Irvington Postdoctoral Fellowship
(CRI4018).
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Cell Chirality in Cardiovascular Development and Disease

Leo Q. Wan
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Cell chirality (also known as handedness and left-right (LR) asymmetry) is an intrinsic capability of the cell telling left
from right''!. The development of the vertebrate body plan with left-right asymmetry requires the emerging chiral
morphogenesis at multicellular levels at specific embryonic stages. Changes in orientation of the LR axis due to genetic or
environmental factors can lead to malformations and disease. However, the concept of cell chirality has never studied in
detail until the recent development of novel engineering tools. We demonstrate that the cultivation of cells on micropatterned
2D surfaces and in 3D graded hydrogels reveals an intrinsic cellular LR asymmetry, which depends on cell phenotype and
actin cytoskeleton'’. With these new tools, we examine the role of cell chirality on the embryonic development of cardiac LR
asymmetry”®’ as well as the barrier function of endothelium layers'*’. We find that Protein Kinase C ( PKC) activation
reverses the inherent chirality from clockwise to counter clockwise in engineering systems. Interestingly, activation of PKC
signaling reverses the directional bias of chick cardiac C-looping. Mediating endothelial cell chirality can regulate the
permeability of endothelial layers™’ . Overall, our results strongly suggest critical roles of cell chirality in cardiovascular
development and disease.
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Do Tumor Cell Mechanics Matter in Malignancy?
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Various genes, molecules, signaling pathways, and microRNAs have been reported to regulate high self-renewing and
tumorigenic potential of tumor cells. Despite the importance of biochemical factors, increasing evidence has demonstrated
that mechanical cues, including mechanical properties of tumor cells, play important roles in tumor progression and
metastasis. It is known that the cytoskeleton of cancer cells is dysregulated and their mechanical stiffness is generally lower
than that of the corresponding healthy tissue cells in many types of cancer'”. These unique mechanical features are
associated with tumor progression and poor clinical outcomes. Recent studies further show that the sorted soft subpopulation
of tumor cells are much more tumorigenic than the stiff subpopulation. These research findings suggest the correlation
between tumor cell mechanics and their malignancy. However, the role of tumor cell mechanics in the self-renewal and
tumorigenic potential remains unclear. Further, whether tumor cell mechanics can be harnessed for specific eradication of
malignant tumor cells is yet to be addressed.

In this study, taking hepatocellular carcinoma (HCC) as a model of disease, we report that softening HCC cells
enhances their self-renewing ability/n vitro, including colony formation ability in soft agar, tumor spheroid growth in soft
fibrin, the fraction of cancer stem cell (CSC) subpopulation, and the expressions of stemness genes. On the other hand,
stiffening tumor cells suppresses these self-renewing functions. Further, softening/stiffening cells facilitates/inhibits tumor
formation and growth in vivo, suggesting the regulatory role of cell mechanics in self-renewal and tumorigenicity. This finding
can be further extended to several other types of cancer, including breast, lung, colon, and cervical cancer.
Mechanistically, softening/stiffening tumor cell cytoskeleton decreases/increases the interaction between APC and B-
catenin, which inhibits/enhances B-catenin degradation and promotes/suppresses its nuclear translocation. The nuclear p-
catenin binds to the promoter of the stemness gene Oct4 and facilitates its transcription, which enhances tumor cell self-
renewal. Therefore, cell mechanics influence tumor cell stemness via the cytoskeleton-mediated activation of Wnt/B-catenin
signaling. Further, cell stiffening accompanies with the differentiation of CSCs into non-CSCs. Cell softening facilitates the
de-differentiation of non-CSCs into CSCs, while cell stiffening promotes the differentiation of CSCs into non-CSCs, both of
which depend on Wnt/B-catenin signaling. The genes and proteins of the cytoskeleton-APC-Wnt/B-catenin- Oct4 signaling
are correlated in clinical samples and associated with patient survival. Therefore, these results demonstrate that actomyosin-
mediated cell mechanics dictate tumor cell self-renewal and tumorigenicity through cytoskeleton-APC-Wnt/B-catenin-Oct4
signaling, which may identify cell mechanics not only as a marker for diagnosis but also as a new mechanical target for
cancer therapeutics.

We further hypothesize that the low stiffness of tumor cells can be exploited for mechanotargeting. Our results show that
soft CSCs exhibit higher uptake of nitrogen-doped graphene quantum dots (N-GQDs) than the relatively stiff bulk tumor
cells. Softening tumor cells enhances nanoparticle uptake, which can be rescued by cell stiffening. On the other hand,
stiffening cells suppresses N-GQDs uptake, which is diminished by the subsequent cell softening. Mechanistically, low cell
stiffness activates the clathrin- and caveolae-mediated endocytosis signaling, while high cell mechanics inhibit this pathway.
Further, soft CSCs exhibit enhanced drug release, cellular retention, and nuclear accumulation of drug-loaded N-GQDs by
reducing intracellular pH and exocytosis. Remarkably, soft CSCs can be specifically eliminated both/n vitro and in vivo by N-
GQD-delivered chemotherapy drugs, which inhibits tumor but not animal growth and reduces the tumorigenicity of xenograft
cells. Our findings unveil a new mechanism by which cell mechanics can be harnessed in nanoparticle-based
mechanomedicine for specific CSC elimination, opening a new paradigm of cancer mechanotargeting.
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HH g S LI RS R TR G 4 i A A 5 R BB T 4 H s WA 8] 48 e IR B B2 ) 72247 k. B BT 1Y
L AHHER] £ T IR BB ) vk Re R A5 BRI G . ASHe D7 B AR AR A b SR HE ] 2 AE A R R AR F8 R 09 12247 0 o AR
SRS A BT TR N (B A5 R IR R T B 7 S 6, T M ME R S R A 1 S B L, (ERK B RE2EE 40
H ,11802207)

ATBEXTRESEIMEESTH
X a0 38 58 H 1E AR & X 2%

FTHHR' 30 BB IR 2R REE MR K 0, RPN
(LRJRBET R K AR B 2e TR, KR 0300245 2.9 H 59 03K 2% A3l BN19RH; 3.0 PE 48 B RFE R, KR 030400)
* E-mail ; 1207604289@ qq.com

BEy I A SRS, SCBUREOCY BR A R [ S AR T, 45 BN BB SC  F 2 SR R A
TR BB S, FiE ERARBE BERY IR IEUR BT R B IR K B SE > 1 Sl A SRS B e Y R o R
FI 32 HIA A Sl A B B0t T — PSRRI Rl 5 IO 26 25, 4 WUk {1 B AR B BAT 22 RO 3 BB 1 2% A5 SRR AIE £ Ji
FEARBEHALEL A T B s AR AR R ARSI, S8 R IBE A (AR HE 2031 5 LT — i (9 S UM 519 BBE B S HE R O 1%

HT T, BRI T REREN AL, SEREMSRAE KRN B, LP R NIEER Dice REGAH]
T 96% . HERMFIERNT 99% , BB E AT A1 10 NS EEE PR OC R B E] 97% UL L IR 1) MAE 23 /N F
0.5, &5 HEH T — PR REAE LG 10 LS E548 , i T 320 FASOR %k bb BEAIR A [ B, A 320 L RS 10 40 A0 5 3 41 T B R
Wi o $RH T — Pl I A 6 T AR 40 45 B 8 O IR IR S 4k, R AL S E B . G BRI A T2
SUPRIE TR S, (ER ARBFIES TR H |, 11772214,11972243 ; IIVH A 5B RHA 25 3L 4410 H (2022) )
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ETHRITSHRHE S EEF R R
REER A0 T i < 19 52 77 BY =2 M

FERH, BRI TR AR
(R T R Y TR 2EBE, KI5 030024)
* E-mail; chenweiyi211@ 163.com

BE BIELUER 5% R RS LORRECE HEE g7 0L I XA OGS S 52, SR B A B g i e H At B
wHE, % 12 AEEHEDHDIER B8 A RS EMRECE AR 58 b SN, f L0 oM s Sl 4 5 4 — 4
Wy G AR A AL A R P I8 Sh 2 ZHORM T S AE T 0 i 2244 8h 1 28K OpenSim (7 BT 20 2538 8l P 55
i, G SRS S Hr AT 1 R b R AL B & X RSN R OGS 4E AR, SR SIEW B ETEM
PE AN BB 2 X R g o 3 R - T 90 2 ) 8.3 5 T O B S MR R e A 7 7 I, M Je e ) T S 8 P 2 5, 7S¢

LTSRN B NI JRESCTT JRA BROCT B I AT R R R, it L SEdd R AR BB
RS S7 T 8 o, T (i B A A i I AR A 2 T AE R B S A IR AT, (R K A ARBE R B IUH | 11632013,
11772214,11802196)

REETEFZSBAMNFEZNTEEDEZES
M 8 77 7% b B —— LA B 1% 45 B T AR o5 B 24 61

9545 RS Bl R, 3R Celal Gungor, Richard Sesek , /& % 5%
(IR DEZZAR24 D)
* E-mail: myuyan2022@ 163.com

BRSO BUAE SCHK I DT S B e = X6 T AR ) 50 25 2 R AE 1) R e M IR A EL R, R Tk 4R B T B 2 AR
RIS B A3 B 7k AR T WEHE (] A48 W T AR P B A o7 LU i B Bl P R 5 32 B IR R R (v 3ol B A1 B ) A
H R ST EAMEEE A A 4 ) 2 R T A e S AR L B RO S R AR . ik 4 B ISR C 3808 58 25 (fuzzy C-means,
FCM) X35k Az 4 5 (region growing, RG) , X 400 A~FMILIE (4 T REME (A1 45 T2 AR D T A2 e 4% ( MIRT) 647431, SE B
KNS ER A F SRS, PR T B AT DA (o) 35 (AR U 1 B, BB i B b, 3B 2 SR b, B B ik A T AT TR
AT A AR B F RS G LR, BER ZERORE WIRR T IR Z IR S AR AR AR 25 5 (0.60% ) , H A 44 3R H iR AR O
(Pearson=0.837;1CC=0.911) , /\MKI%'# SPERBER L L (FCM =3.5% , RG=2.8% ; P<0.001) , M HAH: 4 B A W
g BN H, B LI L4, 2R (FCM 3475 T FE 1.5% ,RG X3 TIE 1.0% ;P<0.05) . 458 Pifh i L prisss
RATE BRI, B4R 22 RAEAVFILE 2 N, R B2 AR R BB sk w4 e, B T U BY, AT LUR S B &
SEREAE R 500 A I] 25 AR SCARAE R I 0
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BTN TREERZRZEAXHEENFITAN

7 N i 5%

X, F A&, REAk, AT
(LRHH TR Kt el RO B0 TS At R A L0 % 2. KRB TR PR TR ERREREERE P O)

* E-mail ; liuging_tjut@ 163.com

B SRR R A R EAE ) SR AR (0 S RN 2 — | DR AT o0 4 3R 8 b T I A 1] 8 3R AR DG 280 L J1 2245 0 Y
RO, TR 30 R AR PR A R A A [ o 0 1 R VR ) 8 A ) R A R %) M ) 283 O MR () 3R 50 R
3 21, 43 Il T Re il g AL 2 - Rt £k 1 B S MG DS H R I R A% 431, B i HE e a2 BUB A 4 1 AR
R, &R (1) BAEFS , WA ] A2 R0 2k h 2 i) W BE R — 30, T AU 5 B X2 PR RO 5 12 i, (2) 3k
AR i i P Y S VAR B 1% 38 O T A B 28 SR I i3 i, (3) R AR LT AS 52 W A7 JeR R 45 EsF 2T 24 Al 1] 47 8% 3 A
P2 v v B 9 JE B, 1 R VRO ) J S R IR AR ) B B350/, (4) ALV T s, e ) A ) 28 LA HE S R AP Y
YRR Z , B EA IE 5 A BEIRCR DL, 27 2 51 R B A % B A A A WA S A b R 728 10 AR [ 28 11 L2 i SR 25 A i 3R, 12
B R B 22 5 A DX A M S0 25 o 8 AR I G D), B8 JE ¥ 3 3R 4R I AT 5 4 44 B0 R A% 28 A T IR, JL-F TEvE IX 4, (5) 2T
SR AR AR AR A F S A S A R A MR SRR R A R Ar, g5i8 1R AR A () 2% 00 2 st vk
JIVFAT A 5 0A  ASAG) 7 A v AR S 00 28 2 iy i R [0 8 1) S5 O ) 227 00, I 0 45 R X T[] A6 D0 114 790 B
BAEZEMNEREFENL., (HXARRELTE | 11802207)

HIEW TEABPEEESSERNXEERS .
FHRESFHFE(ERELL) W

R AREM F &, Jay Kapellusch, Matthew Thiese , Kurt Hegmann
(DR D242 BE)

* E-mail; rio.tang@ scupi.cn

Bey iR E e TR T S 24 AE ()R 55 1L 5 wrist ratio, WR) 5 45 276 1 ( carpal tunnel syndrome, CTS)
BRI ZHIMSCR, FFiE L 1240 N HkHRIE BRI 7™ 2 TN WO SR B , QAR P00 RhIR s 215 L
TTARRE S PR 2 R R , LA K T A 2= ALl i 6 AR A ATEBAS AR 5T AR LA B 8545 35 (A0 CTS) WY R 2B SRR 1%
HFIE , 438 CTS B IR & A I 8] 4 Cox Eb 151 JXUBS: A% 7Y ( Proportional Hazards Model ) , 3118 CTS &R 5 FHi/E 58t (WR) , LA I
PR Z R OCH, SR JE5E L (WR) 7E 8 5 FTEM S B RE ) 22 A8 Fe D R 2 | 25 Y CTS BUR R RN, AT
B CTS BRI 3R (P<0.05) iR AL 5 KPR IE IG5 48 (HR = 3.36) FIH G T & (HR = 1.94) 5 /2 F-58 CTS Y XU PR 3R AL 45 47 i 1k
i BMI 8 - FFTE (P<0.05) . 7EZ7E BRI h A (Y 5 2 MR BIAEAEANTR] MR et Rl 4p 2878 2, WR (193
S5AEATHE CTS RS B INFLE R EM M, 4518 WR J2 CTS ZIR Al sr XU R 2, CTS BN i WR 98 K 4
A, L TN CTS B XURS PR 28 48 TARSR I ARl P51  BMILRA LOA SEAMARH 2
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AEENGTERE-FNEREERAR

R kREMT

(RABETOREE R ML R e BT 5 4 e ) B S 90 2 LA TR R L e m P )
* E-mail ; zhang_chunqiu@ 126.com

BH BFE-B/DMERG(LCS) B HARE S Y055 0 52 OS5 F e al, PR e 20 2000 1 A e R, K2
AT BT RS TR A RS L R AR SE , R b A N R SR EE ) T SO A8 T A A% B, S A S I R IA TT 4R
HEHoR, ik LAKSR 1L.CS 4540 Rkt 4 SR AR E R Bom v ad i Bk s BOARIRI RS G A B HEAT LCS & IRSLEe , s ARl
HIG T LT, &R B0 PRI I5 R B 198 A ORI BN, MTERE S (1 6) F %2 P EMRE
B SO EIEE R RIZ N 52.8% (43.8% F1 19.7% , Bl & 137 /MU, & 2 B B8 N DOE0R B0 , H IR
W B DA TR P B o G B R K . B EE 1O 3 G B IR 2 A S DR B G 5R 13% Sl e T R AR B E I 8 6
10 G B TR 2 B BA B EOG0R B 1Y IR 443% F1 631% 43 B2 e B i Pl . T E I I/MOAS  IRIZ B B s 9 GRE
KIS B3, AR & R BB SR S UK S ol IR T LCS Bk, G B IR T LCS NIRRT B 7Y
TS 50> T A&, R 2E B 2B B 3 A% IO 5 i e 5 32 30 v R B 200 R P O T 40 A K B, 42 8 T B A i v
P RZ L ME R IR E B RS T RESZ 2] T H], 5B Bk, A S8R s & 4, MG IR ME iE SN
JREAATE R BUE R . (ERAREFIEETH ,12072235)

HEEXRRBEREY N FIEEERETWL

m o' E 2'H &% o E OARVE K, Tam  REXR L FAR FER ERX
(LB BERRS: 2B, BtBH 5500045 2.7 N R AR ZE 006 B AR e A28 JL DU BE e, FEAK 541002)
* E-mail; wjwwfs@ 126.com

BR  BRIWTHEM R BRUEE BB R A ) ) 2 PR G AR A B R AR AR HE T T g B A (. A5k % 90 L
JREHEME SD KEArh 2 .4.6.8.17 .26 .52 .78 il 104 EIHEAL, 320 10 X b i BRERALSE K BUR 43 35 BB L B R B 9 500 ok O
ERRA G RS R RN R B A B B rh B (2 BB AL) AR, R A 0 BEAD RSO AT LA T = a5 557 320 LAAG T 452 BR
AR AT T 285, BRI RS b R SURE B B A0 i e BR 2 mf 4L [ 25 55 1 LA SR 124 38 L (P<0.05) . Fifi
R R BB R A PR A8 A 1 2 e R JR /N B, FLERAE 52 JRIRY A 1k 04 (52 FRIA B 5 T i IE AR € (r =
0.884.0.933,0.929,P<0.05) . R AT BB FREMT T B4 )22 F HAT G248 L (r=0.406,P<0.05) , 52 JEA# AT K RUEHE |
BB B B 3 a2 A i R A8 AnT 1 Sl 20 A A 4 4 T o 90 85 40 A 78.2% .86.8% .84.1% . 88.3% , FiE B E JEE
K B SR BR A 52 2R IR AHDE (r=10.904 ,0.897 ,0.814, P<0.05) o Il & BB 8 v Be BLAR 55 0 R 28 far 22 9 TE AR OC (r=0.759,
0.814,0.745,P<0.05) , 51  MEPER FBUILE B IR i BIR 2 gy Bt i 185 K S 38 5 0/ 78 52 Jal IS A 5 8 &2 TE AR OC
A TARISHERT, 3 FhE BEA PR AT 25 A WA R v B 5, RO el o Bl B R B K B/ rh B AR 14 5 i B 4
EIRIFAX, (BMNERETERETH , BRHE 5 AA[2018]5779-3)
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ETHFEMARRNREREES
BB KRB S 4T

% " ,Zainab Altai, Muhammad Qasim,Pinaki Bhattacharya
(EE PR REERE PR TR R)
* E-mail ; qli55@ sheffield.ac.uk

BE g 5 Lot B DU A RE A SR B 2 0 () B A 5 B0 1 B S B00 T B SEREZR 1) QCT-SSFE 4 1y sk
P, N FY RCHEBIE AN AT, FiE TR Virtual patient) FIFE 55, X 48 285 Lotk 19 I & QCT 1
ZMBEREAT T AT A RICEBER T . I — B AER R BB T AR 15 I 40100 B 1 2% B (FN-aBMD) ANZ I HT#2 T,
3 AT AR A R FU N LSRR ARG ( physical patient) (922 5, A BR A4 BEXT PRI FEAR L I5E I, R L2
FERRMERT, B B SREAS A B 5 B HR e 25 a8 IR 7 ( medial-lateral plane ) 5 7K [ ( anterior-posterior plane ) ) £ 5 3% K
MBS o X T BB TR -5 TR S0 i AR 2 B — B0 B AU AEA | TR R B 1 AT i B AR AP TE VR TE IR &R (R 5 IR 1 il
I IR AL B LA BT AR A2 A e R s T JC PRI 3R, 58 DIPTSR T A S DUBC A 4 2 R DG B 2 ik it 0 ke 4
NHREBURER , Sh B B A A BIE  FE AR SRS W 4 5

BB F R FR BMPrla BUE /MR B BB B L6 3R

AR, BB A RN R AR T ) E HT
(PO AR TSR 24 5 PR BE 2B, AR 2 TRMIFSE %, JE 610041)

* E-mail ; liuxiaohg@ scu.edu.cn

BE  EREASECE S 2E R R, S H R TS S, IR AT RE A R BT R T R . BMPrla J& BMPs A F/EF T 40 i i
L —HEZ AR & BMP 555 AN K IFAE YO M EZ 17 AL TRPF RS BMP 55 DL 8%
B, T /0N BB B R S a5k BMPrla W] S350 B A4 BB A2 S S 30, 3 R A5 o35 B T B ) B 25 6 B, i R i 2E ., A
R M E A S BMPrla 5B B ( Collal-CreER ; BMPrlaF/F) |, 8 JE I I 7 £ 3#VE RN AL (Op) |, 16 JRA I
e/, AT MicroCT A ZH 2R 2= Y €, ] Bt i B 1] 52 o2 1 4 i ( BMSCs ) MU oAk 3E 3% , EAT A 27 e 68 ] 3
Sy, R MicroCT MLHAUL @ ok AH L Op 20, BiF BMPrla ¥ Op IS B A —EWRE , A KA S/ NEEE I £,
THC f7s , MR T Op 41, &% BMPrla (1 Op 2 A9 #1754 Ruan2  OSX Bk 40 M 5 14 3 i | R Ki67 Feikism , $m
BH AT RN M A3 FE RGN0 , SB— D, E OO RER S R B, AR BMPrla S50 Op A8 A B WA, T 2047 B 2 T B 1
PR CTSK L& RANKL/OPG Rik 3 N, RAMEMIZEHE— L3R W], A0 1L Op 41, kR BMPrla (1 Op 4% BMSCs F- 4
TR RN, AWEAE SR IR (R AR SR VeI . SEiE NV RSN BRIRES T EE BMPrla, BT R R 9B E B B
W A R AN, T B Bk, A MES T RREHEZENAFIE ., (BERARE¥ELTH,
11932014,31971239, 82001062, 11802190)
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B T 7 A L B AR A A A R MBS 2
B W TN 77 5

)RR & A RSP PE SR~ S ¥ -
(1. dbmoks ToEpe, JEaT 1008715 2. Jbsu koo B B2 - 11 S I 0E IRk , 5% 11 I e I DR S 2B 5 v b
FUE B AR I P R AR R 5 T RS 0038 | 11 e e 2t 5Tl 15 52802, kst 100081)

* E-mail ; qrong@ pku.edu.cn

By ST FOUAT I A A A DG R ARMEAR Y, I 56 T ALA8 2 20 5 2 TR0 i 0 e A A 2, LAl B I PR IE IR 97
Fik X 408 BIE W R E YT X SRS I IR AL KA Y 56 A AR AR AR A . T LA AT vk d ST
Top s A AR AR 38 o B ML ARG T G R AT R4 TR AR I | SR TN TR 46 55 9 b FH W B 2% 20 O ikalb AT 4 2
SXof P AT 1A 9 DK 1 R ) PR T AR S A T IS W T, 45 & AR 50, 76 B T 285 SR | O S b R oW i o 2R IR L
G OCRFHERRERC TS AR R, BRI W L, N T A 2 I 4 Bk 7 SR 1) 32 RS BE 35 96. 34%
SCHRE AL R AR TR RS WORS B2 35 90. 24% AR I 2k R 1) R I A K A S YRS BE (91, 465, 28% ) 1 T2 B A T B8
(82.25+6.37% ) , FI 5 2GE 17 BIRE 2 (88. 76+5. 74% )ty TAE UL - HUKE BE (80. 18+9.52% ), &1 AR
TR AL BE S R PR IC AL Sk R bR A5 A . FE T REHL AR AR AL AT 75 2k ) 08 2278 M (8 A9 ERAE , b B AR AE S b K dr ik —
3, FEFRERA P 2% > 0 1 LU SO2 Wi AR, 2R m R AL 262 Wioks B JC 2 3 5 | 3 15 1) X H2 Wik FE 2L
R, A T SL BRI R 2 58 (BB 7 2 Wi B0 B B, ARt — BT, (R H AR 223 4 0
H,62076011 ;b 50 K% H R BE 2 Be 5 AERHIF R4 30 5 |, PKUSS20200114)

0 R R A 5 B T 4 K 5 A S TR Y

B L AFM #f38

BARE" R &, X R AR
(UM BSRER: A5 T RSB

* E-mail ; qtianbao@ gmc.edu.cn ; huzuquan@ gme.edu.cn

BR BREMEAILRENEMAE SREMPMERN R EYE M, B2 RERXT YIS R R
BIVEF TR R | B AR 25 BT (LS T 4 (MCFs ) o SR, B SR 0P A AR K 25 M R TR SR 5 = VR A TR , X1 R 22
WEAMEIE AR S R A ARIE BN AR . ik AWFRCR FEF 0 0058 (AFM) 256 08 ) 2 N TR A7 F9 46
T RE AR B A A BB A LA 0 s R T AR S R I SR AR AL R AR S R AT 33 ) 22 AT O 5 2 B I AR IR R Ak
SR AR Z NN, Yk R IR SR IR 1 um 55 TP B8 4 B AR R BURL 45 7, 7T BE = T ke
AR BN B ER AT G0, SR 4E A AT MCFs & AR B sk BE48E  MCF 540 22 8% 1ok, 2 R R s DR R 28 T 7 Jis oz
AFM-25 il g 2R 45 SR — 25 B0 UE T 3k Al KA R YA PRI AR (W A B 56 1 B Be—— 0 (R AR TR A, R E 2 17 7
TRIEARELI 1 S ARG 55 2 B Bt——MCFs ZJH] (18 FRIE RN MCFs MR, 418 AN s o ot iy BE M
FRE5 A B s 2 T %) 2 BB U RR SR IE 1 288 S5 A K AS A it SR M T AR 17 A 1 o B ek —— R SR B ¥ A2 R MCF W9 3%, i BF 9% 285
S5 AR TR S e HL R A B AR B AL TR BB . (SN BB E | ZK-2022-381, ZK-2022-369; 5 M A
I RS LA AE R A KT, KY-2022-221, KY-2022-222 ; 5t AR R BRI S H AR BT H | gawkj2021-514; 0 E
BEREZEFFFAA TR H ,2021-101)



EREMAF 2022488 %375 HET
62 Journal of Medical Biomechanics, Vol. 37, Suppl., Aug. 2022

ETHRTOMHAMERS AR ED N F1TM0 .
2 N F RN G ZE M E FLEEERS AR

#OoWEERHERE O£E A IER RmAl' ERG TER RER | LEF
(LR T R i%L%T&%FJﬁ 2.1 PG B2 R B 1L PG R BB B )

* E-mail ; wuxiaogangtyut@ 163.com

B NS T ZHENFLIEME R LG AR (PE-TLIF) /E 8 —Fi AR R , T2 i T IEHER AT PR 1938 7, A
SCR A BRIC 7 35 40 BT He 488 PE-TLIF L St 28 M 11 LA ) il & R ( MIS-TLIF) 53X B R FAR B AR M A9 Iy 2455t A%
HF CT B EHEFIIE T 5858 14-15 A BRI R, 78 S ELh @57 MIS-TLIF A1 PE-TLIF BifhFAR A BRICHAL 7E 14 -
FMEN 500 N A EZE 2R A1 10 Nm B93H5E 0 B0 4 FPOR RG24 B2 30 s 5 A S fd s . A4 FAR T B
TSN BE (ROM) (2R 1 RISUIMAE S ARET BRI 1, GER FEARJE LA Iy AT AT BETG 3h BE J7 i, MIS-TLIF Il PE-TLIF %4
2T RN TR S AR AT B [ 2 TR BAEXT BRI A BlG #% B A TR Bl AR, U MIS-TLIF A PE-TLIF , AS [F 2 B A9
KT RN Rl A AR TR B B 50, FARIT BT Ik BA IR R e Ve LA I 8 1 7 T, MIS-TLIF #1 PE-TLIF 1)
LA TR I KT L5 EAMRIR K F7, %8 MIS-TLIF A1 PE-TLIF RJGEIA 28T 5 1 L4 TR AT, TERG
ME= METHE e KON 7 J7 1T, MIS-TLIF X F PE-TLIF, H B D F AR ZEMN S B R 788K, AR R 738/, 4518 PE-TLIF H¢R
AALAT LA/ S8 MIS-TLIF AR5 R A% £ 3 4008 , M ELAT LIS $) 55 MIS-TLIF 35 AR AT S A9 PRI TaL, BRI &, PE-TLIF £
RALTAL G MIS-TLIF 5 A . (EF HARFHAIEESTE | 11972242, 11632013 ; H E 1 - G R 3E 45 B |, 2020M680913 ; L1 7§
AR A A B LS RI T ,2020TD13)
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DB EM NS HE N -

ZB R EH Lamin A/ C 7 B HA 1 5K Ry 35 18 #= 5% Bk
e g E R AE R & EALH

X g WORFE KRR, FEA A
(1. LI5S B R Rl R 2B, 12 AT T, 1 2002405 2. LIS E R HE S AN AR ERE L i iR 52 T,
L HFTIHE IR A S | AT IR PG, 1 200233)

* E-mail ; zljiang@ sjtu.edu.cn

B A RERDCRIG R TER S Ik o B R AR 1 e e i, SR, BRIKEE MBIk R GG , FEiksh ik 1 2 085 B s S B
TRk P IS 1 2 R EOR 5 A bk A8 L 2 P 2 B M WLADA (SMCs ) A fE b e 5 E2/E . AN B | E
Lamin A/C ] W37 Sy 225 5 PR 3L R 3Rk . ARSC B AEKTT Lamin A/C AERAHTIK SMCs 3450 h i R FLOLH . ik &
M A R KA AR TR (A AN F2 R Ik SMCs TN 10% . 1.25 Hz B93K RS (RESITEIR S Ik 1223038 ) . 9RJ5 , RNA-seq &
MIRLAEF ik 22 5 22 15 1) miRNA |, -0 % Lamin A/C 258 # 49 miRNA # ; RNA T3 Lamin A/C J5 K H X} SMCs 358 (1) 5
M, Z5ER HLAWE R AR K N R S 1 A= Western blot 7, B ik Lamin A/C Fih/KF B2 7+, H mTORCI
K H T e AEBP1 F S6K iR AL /K b B 2 T 55 s RNA-seq 5 qPCR 45 8 B8, A EIKE miR-17-92 TRERE A BE T %,
A MR N AR ST RV AR 2 IR AR Lamin A/C R IXIFIE mTORCL 15538 %, [FIAS 1 2 T 0/ T miR-17-92 Yy RE#E R
ik e SMCs 4% ; M1 4h miR-17-92 TIRERE AT #0 6l #ik SMCs AYIEAE . Z518 AWMk R 28 7T 5F Lamin A/C/miR-17-92
TIReME , F0m T UF mTOR {5 5 0 I 45 #8 k SMCs 34958, Z 5B A KM mE Ed, (ERARBEEETH, 11972232,
12032003 )

I & A BB ER L B D F R E R R

(IR ARVGIERR B2 5 i B 2 B )

* E-mail; yezeng@ vip.163.com

BH SIBKREERE AL (AS) J&—F LA 3h ik P R AR [ s 0 RRCA R 08 18 R 155 , 2 A 2200 G 100 785 99 975 179 31 [ g B 2% i Ak
TR AN ( foam cell) BRI B, HOW BUB A2 AS K AR MSCHEERTT SR, J IR AN A SR IR A7 AE s, IAE P B2 A A
i 1L T2 AL I 985 5545 T T LA A0S VL R A L, T I P At LR 10 6857 e JUL L LA & ) 6 A A L 1 B SR U, A
B J) (FSS) &AM M [ A AN AS & Az R R M SR IR P R R . AR SOOI A5 P B2 40 e S v Ak 1) g 2 IR s i IR R o R et
5, Ak I SRR R E TN PN R AR R A A AR RS A PN R T SR A R I DL AR IE ) CD31 ik, FIH
e LRI Py FNAE A AR AT, T HE 2 5 M AST P9 R A S R A %) DG B2 S S PR, e ke 2 S PR o A8 P9 5z 40 O 0 e 1 A A4
W FRIBACEHAT qRT-PCR Bk, )5, FIFAEYE B 22 BRI R KB N, FSS 25 1078 N Kz 40 Myt R b ) G Bt 42
R, R KRG, MR R RE , I R AnAE , FATA AR FRZE /N, CD31 Bl 24 IR S BRI A
e WEEE G BRI Z IR G S5 5 A5 A AE A YA G . L MEST Ml CALU 32 FSS ¥, #5i€  MEST Ml CALU &#]
DA 37 7 A0 B T IR A 3 ] 7E AS B k2R R R T REAS 5 OCEE T . (U114 LS & TR H 2021 YFS0188)
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A [E) M E S T5MNE V-A ECMO ZhfikiE &
0 FL 352 i+ XoF = B Bk ML 375 455 AiE B 2 i F 2%

Jo— TRIG L
(AL ALz MR IKE AW 5 B TR B s AE W) 1% 5 1 AR 2 BOE R T SR =
JEaTT A Y B TR R R AR A L, Bt 100191)
* E-mail ; peter32101131@ 126.com

B WHANEERIKE S K ARSI R S (VA-ECMO) S ERAR S M FL I 1156 A [0 I I Y8 38 A 45 0 T 32 sl ik i 3 5 2
O3 AR BRI , ik (R R SN CT YOk B I 5 4 T A 7 S R L35 3 3l Jhi a8+ TRk A R 3l kA Y
WEARFLIES ECMO HEEF M, FIFTHR AR 2= Z AR ik AT 05 BT o 38 S AN RV 2% 4 A R A e 11
DU, = BHIKN 9 LT 30 22 E B 45 32 B KA 43 S 0 A8 1 o 4 43 A 5 R A T L AT R R R I LR A i 7, 455 B
EMFLECEHE I, ECMO ¥E 0 & A m B35 F AL BT EPRE e, S04 L R 5 L 0% (ECMO iy il i 7 Loy 100% ) i
0 5 8 MiALAm R i L B3k kS SR T sh BRI F i) 20 51 9 1.25 2,62 s, O JEH HH 4 5 EE 40% IF,0 5 8 il
LA AR v i B0 B 55 S T S K T T I ] 235010 2.43 8,895 s O JIE A HH U Jt 7 B o LIRS AL R kB 22 1, s Bl
SRS T Bk Ta i AR, e Ah e ML AR e 1 22 B A% - V95 000 o 3l Ik v 4 1) 9 A 7K T, B8 AV = 3l Jok i /8 9 32 B35 1)
J1o 85t SRS LRSI 2 G ECMO A5 U 33k T 3l bk 5 bS8 1 3l bk ity i) 8], 56 14 195 000 B 3 Jok v 4o - A
K, B 3 Bl kom0 KRS, (B K E S B & 3 R I H L, 2020YFC0862900, 2020YFC0862902, 2020YFC0862904,
2020YFC0122203; b5 TR AR Z2 5t £ ed il R 18 BH B %551 B, 2201100007920003 ; [ 58 A 8B 22 &1 H ,32071311)

DEHNEEAREEFGTOLRESTIEFME

EUF,F LN TR
(AL AR K B S B2 TR BE, JLaT 100191)
* E-mail ; why970127@ 163.com

B BB FEALEAE R 2544 F 0 MR 05 0 50, PEO IR A8 AR R 25 44 T R9PERE, ik PRAMIZI Al 4 1l
¥R 6 h, BSOEAEANRAYE /1 2218(100,150,200.,250 300 mm Hg) FizfT, FFEFE 1 h REE 1 YRS I i 5% 07 50 1 41 75
1 (pfHb) BYAEAL , A8 FHAR VS L6 550 ( NTH) PR M AR 2, RIS 3l 2 3R AR 71 2% (CFD) 40 Wi AS [R) e 1 2508 F i 5
PR A AR BT U ) (SSS) S5 MR Bl 1 S8, AR55 BY U1 ) RS 46 28 (HI) 2R (AR 00 LA B 25 S 8005 v 3 45 46 b
PIMCREL, SR RINA M LKA S TR S 245 SR AR B, AN ) e 2 5% it 048 005 (9 R B O ], 224 22 T v, Iy 4 44 7
Hm, pHb ¥4 Z NIH HI Bk M8 3E DAL 8 A BERE SR . KT 150 Pa YA MBI YT J) 5 LE : 300 mmHg>250 mmHg
> 200 mmHg> 150 mmHg> 100 mmHg, 5 A EZEAT L, 22 300mm Hg XK KGR ok, B4 5 BLIA I, SSS( K
F 50,100,150 Pa) 5l SR 2508, 1T 205 BEIEARSE . I8 95 DX 3 20 2% 42 %) I ot X3 vl e i 6 AR LA B o 22 B
SEREOIE ., It BOIRAEARFEZE T X MR 5 0 DU R, B0 38 1 R 25 02 S B0A0 40 i A 45 A s il () EE S R R,
(EZF E S8R5 H |, 2020YFC0862900, 2020YFC0862902, 2020YFC0862904 ,2020YFC0122203 ; 4t 5t Hi Bl 5 R 2 51 4530
ST 48 PEAH B B 535 B L Z201100007920003 ; FEl 5K H AR # 5455 H ,32071311)
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5 B B b S B 0 4 1 I AR 2 M L

NPT B
(AL AR K YR TR F G AREIET Tl s R 5 B TR B s AR W ) 2 S T AR B T R 20 =, dbat 100191)
* E-mail ; peter32101131@ 126.com

BHE XL 5 NIER VADs 518 Mg a0 I a8 R g e E , Ak FEUEB T ISR, 20 IR RS
#F (4.5/min, 75 mmHg) #R5% 5 I K VADs(Impella 5.0 UltraMag .CHVAD .HVAD 1 HeartMate 11) B4 ML 5 1122 45-4E | 5% 0
VAL AR AT vWE S5 R X LG 43T 5 R R VADs RYIMLIRAHZ M, S8R 5 Bl VAD 5 RS i R i A JXURS: 72 B2 p A1
B &K Impella 5.0, UltraMag .CHVAD HVAD F1 HeartMate 11, HVAD S2 1 vWF #5145 (0 7T B8P 25 T HeartMate 11, B0
TR PR MR BT D A0 AERR R T (AR A S A R s ) AH BRI S VAD o 32 AR AR F P AR Y B R T, DA
MBS 43 A6 B U0 7 v (i B B TR 5 30 VAD M0 0 — 2R A, ANERE W8l 2B i sl 1k X2 & VAD Iifs
TEEZFE , BF50 KB VAD #F2R 200 N, T e s by, S 8T P 0 R BR . S RE R AR L, W ) B LA
AR I VAD M 4 A AR AR TR B R R . 250 VAD YR U A 32 95 Uk T ) AR X381 i
GRS THMXE, it FFAGR TESRMGT,S Fifi R VADs MRS N Impellas.0<UltraMag<CHVAD<HVAD<
HMII, HVAD S8 vWF 45 B9 ] BEVER T HeartMate 11, VAD HURFRSE B I3 PRS2 FUBRZS B9 18] BR S 38 s #3 405, (&
A& TTRIT A ,2020YFC0862900,2020YFC0862902, 2020YFC0862904,2020YFC0122203 ; b 5 iRl R 2 51 28 el i 4
FEERHE BRI H |, Z201100007920003 ; [ 5% [ 48 BF2: 3L 410 H ,32071311)

Z;l‘-ﬁ-—‘l llﬁﬁl{’ﬁ%#’:?%—lt\.[tﬂ.ﬁﬂqﬁgmﬂ@*uél\iﬂ‘mm

7 N B 5%

X EF AR RIG R SEE
(AR MR AR A SRS TRARE, b 100191)
* E-mail ; xinyu_liu09@ 163.com

BH BRI PIRNIG R TR 22 4 PF R, A B 0 1L 2 28 ok 20 40 R 5 0 R0 S0 0 1A 3 0 R0 S5 ) 75 D R 2T O 1
Rotaflow Pump ARG IR B B 254 MaFA 7505, BB & 5 L/min, JE2543 514 100,350 mmHg, 254 600 min, SRRl
KAEFNZ S5 /N RAE 1 W, e LD A0 M BChE W 25 12026 11 (FHD) B854 280 AR A ds b LA SRR B 5 00 s S il 356
(SEM) Keifs St i 5% ( TEM ) SR 2L 4N M AH SN2 (EVs) B B, SR WFo8 R0, 78 [] i 24 11 % ) FHb 5 B [7]
AR [R] 3 N3 22, JoHAE 540 min 88K BE TR . JE22 350 mmHg [B1# FHb 35 e 100 mmHg B8, H4% FHb 23
% {0 SEM Z#1 BIEEAMEIA LT AUMDE B4 240 RDW BURJC 35 048 . TEM 43 H1 & B 600 min B Zh il i b 35 3% i, {1
THCOBURLIG AN 035 . LR O S5 I ol 5 3% A P I (R 0 M 22 5 . DA M BB S0 AL BB 0 FE 540 min s R 1ML 41026 1 A 43
FOAE 600 min B35 8 35 TH i SR ko2 55 i R i Seia fE IR R 25 R/NVERAE DG, 8618 IR 22400, il 2 3% 2 T AR [a] 2
LN FEH R 2 I R R B RS T AR RIAE A | (i AN S i 2 T AT AN AR
AL T BN 2L A o Ak, (E X Z0 40 B A AN 2 3, (I 5 i 3R 35T H | 2020 YFC0862900, 2020YFC0862902,
2020YFC0862904,2020YFC0122203 ; JL Bt TR = HAR ZE T 208 i RS AL B 1250 B |, 2201100007920003 5 [E1 52 [H SR} 2 4 10
H,32071311)
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T B B I 5 I 98 3 ) 2 B 458 84 M Bk SRR 3R

B OREA FRA, QRFE N & AR, FRM
(PR AW )28 B E SR, R 610065)

* E-mail ; scubme_jwt@ outlook.com

B W R R 50 A g XU 3 R G, (L rP ) it 3 30 7 2= AL i R AR B AR AT . O A A 2 E Y
WTEBR R R BAR A A LT, A BIF R 4008 2 PR S0 5 36 5 BB AR S5 6 09 7 YA BIF ST T SO R A8 250 138 10 9 31 77 27 3R
BEMARATEOL, ik R s i 30 A SRR AR SCIG T 5 A 98 59 20 A B0 ik Ak A AR St BELC AR HDAS [] 2 | B A Jise
TR, IF WA [RGB R 32 Bh A RIS Sh kA R AR T DA B 4% Bk o 32 B9 M i i AR Ak, 7 = 40 EUBCRY ( T+ : Bh kA
F Z 853l k53 AL ) ,#€ FLUENT AR RSN SE S0 A5 2 A9 5E (A RS LUK AR 430 ) S I R A (A T 13 LA AN T
A OL T BEI DN Sy A ARt Fs , S8R T RGERBOK P A Z | RS B, iR R E S e ik
FEEE R E RS IKFRR S kAR AR TN F) ( <0.4 Pa) A EA R, 4538 RS U0 U L B ) A Ak, B
FEIUAE M I BE TINS5 S50 S, Tk S8 S0 B 500 LA B (1 R B R BB ARG, JUIHR NS M SR AR
AT RES RS A M P9 B DI RB R , SxifE— 2B B T 0 AR R XU o BRI, % R R 2, AR J5 By B R B — S 55 900 i
EPRTBHE . (ERARBIAEETH | 11972239,12102281 ; 1 o B B EEARIINY 4 $ L % 4, 2021SCU12128)

BRI ENEETCEEERRATRERNS
MAIEINE T EL(E

X e, F 8 RE AR, X R
(st Tk ke)

* E-mail ; lyjlma@ bjut.edu.cn ™

BH RSk s T Ag v Co LB M 22 (5] ) OC R AT R T 28 B 5% AR Bl DK B0 4 B0 ( R_m)) AR B0 Dk ple 75 BHL
FI(R_s) ZII W i FE PR B 3R 7T RB A B F A BEX FORTC IE I &, ZE A58 v 2 8 T — />3 48 A s IR 30 ik BE 77 B ( coronary
myocardial resistance ratio, CMRR) , JF H1¥Al T EFE2W O NS i Eae . FiE X 338 Az abk3lilk CTA Hitifre
B FFR I (9 568K s ks R B 64T T B ARF 9T . CMRR 98 XHE SR IR T80 B HEHR resting Pd/Pa, HE CA#FEARE T
BerE ) SR ERBE 1 L, B CMRR=R_m/ (R_m+R_s) . &R S{URIEMSIBAE MR Fi2 Wi LL i@ 23 T CMRR 7
S AV I A f A2tk S0 kOBl 2 1 A 3™ F R B D LA B o R VR4 (86% VS 62% ) . CMRR 5 resting Pd/Pa HA RUFHY
AHXAE (Pd/Pa = CMRR " 0.53+0.433,r= 0.67,P<0.001) , 7EHETHRAHPZE M4 04, CMRR ) ROC [T HFH 0.824
(95% EAFIX[H [C1]:0.79 ~ 0.87), CMRR AYEAEMIEME A 0.92, HUSYE 455 | BHM: F0000 (5 | BRI F00 000 {0 0 o4 A% 152 2 )
h 67.24% 93.70% .65% ,96% FI1 86% , £5it S OUHRARMERIeEBUH W2 Wi AH EL 38 CMRR AR50 LR i A7 5 Ak Se ik
BhFR A  A FE ™ AR T TR T R . (EK AR AT E | 11832003, 12102014 ; E K H it A& i1 A,
2020YFC2004400, 2021 YFA1000200; b it 5 TAEL 35 H)
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P2Y1 £ 1AL AT 44K R B9 4E R R AL B 37

BB A2 Mk R RE L, ILBAL, BT, N R A E
(R AT BERE (O BRI )

* E-mail ; liuxq@ scu.edu.cn

B ERE S Z A0 WLEF Al KU U ET A 20 s A R 3 T EBAE . AW BIER ST ER 5 5 52 (A8 O WLET 4
b B B SRR SR O U AR e A i AL P RO VE . 5k OUSRAE AT SR B0 LG AR S R0 LG o FTURRE B6. 2580 L 65 3
HRIEIS (5 5 AR AR AR W15 B TS (5 5 324K P2Y 1 2 5.0 WLEF 4 A0 i TR AR 3 166 78 TE 188 06T SO WLER
A A/ BRI K ST I 15 0400 ILSCET 2 240 M A R vh PR 5T P2Y L 3BTRS FENLI . &R 7R 5K A0 U ST
JERLD UG P2Y1 ZAKBA R A W05 Bt & B P2Y 1 AR5 5 ANl A3 B -2 A RO A 40 M35 . DNA H BE I
T2 A BB T RN SR, B RO kA L TG AR Sl K A, P2Y 1 SARBETAZ 3L DLD . DLAT \NFE21.2 \GLS,
DBT MTF1 ATP7A K ATP7B S35 M5 ; 76 R 18 67 faf 75 S AU O JLET 4 Ak v R 32 5 I 35S 14000 DL & 24 40 B 75 £k v, P2Y 1
B T ad #ik P2RY1 BE BB HGE DAL O NS de i it ik, 4518 P2Y1 nREE M E RIS 5 T 001
L7 YA B 3 TR B 5 5 90 WL &7 48 200 100 3% A 3 R, A SR R 0 WLET AR IR YT M AR TR, (BEIR AARI %=L T H,
1207221 ; U AR T B S A H ,2021YFS0120)

— RO B\ 55 T LI B 7 S M B 5

REME, LR R F,2 BBt &
(LR T2 BE)
* E-mail ; 894201442@ qq.com

O AN R RS I E TR |, G A 55 B AR AR R I8 Y7 O A B A 0Tk (R /N AR A AR
S A% ) SR SR I IR T TR BT 2 N . SREIFIT R, /0 O A I ARG 28 2505 T B I PN A9 I3 30 1 2 R I
YIAHIE , AR W IR 3 7 24 A 2 AR T L A B W& 1 R S A i s 2T R e 3 3t 2 3h ik 2R 56 v+ 40 B B2 174 A B3 3 R
4 ERENSHCE M PORFI R MG sh 123085 . BRI L, AT 9% 36 T e 3h T B 0 T A/ O A I, I 2 51 Kk ol b
SR A T I AS PN TRE Sl R T B AN ) ) L B T 2 PR 2R A0 I P ) IR BN ) 2 PR (AR A BE TR BT D) ) (TAWSS) R % 59
VITEHU(OSL) FAEXHE B B ] (RRT) 45) o AR ST A3 T AT PN 2 1H folc 25 440 A ELABLA0 37 0 N 2 i A9 AS18Y 3 2o 850 (AR 400 Py
DARGTH N T XA 25005 P B 2R R R R S A A B i P LA S5 R A T AR AR AR B LR AR TR
1 A A B9 LR PREE DN By 1k o 236 M A5 P9 e 04 T b T AR R A T A9 B il |, 48 R0/ D A8 i I8 1 i, AR
BFFEXT T 4 PRl AR 5 & B, o A o B R 5 | R B Sh i i e L A B 2R 1 e AR 2 A 1 A 3 I R A o AT
)G 1A B 0% R i B V) T AAE AR N ) RRT B, BEAD, S b sk s 55 5 0 0 1) i 8 3 DD RE G , A At 71 38 1 ol
LEAIRENS I — 20 1 G O LB N BE S, BRAREE AR N B RRT H, (B R A ARFB 2434 T H, 11902126, 11902090,
11872026)
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B BR Bk X ZRAE A\ Xt 18 £ I F 77 5 45 15 52 e Y B 31

AKOEGERMT K F, L B, ot &
(TLFRER T 2B )
* E-mail ; 1024063242@ qq.com

FEER K Z FEL5A1IF (iliac vein compression syndrome , IVCS) J2& Ifil &5 /MR i WL IR 2 — | B ARG IR | 2 B0 Ry &6 ik il i p
M EBEDIE SR U Bk, BT, M4 2 AR ZIRTT IVCS —Fh )32 AR X BE  IBIF F ARG
UBSRAFAE SRR TR ZE RIS A DI RAS RS R A . ASBIF S FH 5 2 3 2 H R R AR B IR g #e ik sz s s i
MAE A, (5 P30 1] TR AN = 2 A ACKS RS T AR 3 | 43351 AR ASE A B AR 09 S BB A % 0 Dk I A 28 o FH 3
BB B T BRI o2 S 4848 AN 15 22 00078 PN IR 301 77 2% IR BE 0 5 ), 434 s 389 BE T8 55 V1 7 (TAWSS) | 5% % 35 VI 48 41
(OSI) FAEX 5= B4 Bof ] (RRT) S5 G HE M I 3N =S80 AR Ak, A 25 RIRAT R B, 24 45 S A A RS # K | S 38 19 1 o
RIS J e P 22 P O e ) s 0P S 8RR 3 3 DX 3, SOUAM R P o0 S il 3V 6 s 9 23 3 1) R AE A M A% i L, SR A A
J SR B L BB 0 PR DX 3k el AR B T BT ) ) 43 A A R AR ) | OST R RRT {H 19 X B 3G R, sk, KBl A
(7] B 30 5 SSORH 1147 HR ST b AP, LB A 1 % e 7 T v S A S G M 1) i, 3 50 WD S A A R A5 74 45 Jk L R
XM 2 0B I AS H4 40 TR0 A I3 8h 1 24 B BE rp X AT BB R IA YT T ARG R AW B RN, AR ST (%) T & Sl 8% i bk <2
DO A TR WA SZ AL A AL BRI E A BRI . (VL T 2B o A SEBR A BRI H |, XSICX21_0; F K H 2R Bl2f %
4T H , 11902126, 11902090, 11872026)

XRESXOEBENGLRENZFERFR

AR KEE Hwes ot &
(1. VEHEE T 2208 MU TRREBE , L9545 M 213001 ;2. KRS M BTG, L 100176)

* E-mail; yx_laser@ 163.com

45 37 2B AR S5 TS T 16 25 552 48 YRR 2 0 ) B H & A LB 2R AR B, RV ntl , S 28 A8 AR 18 35 110785 oy 3 7 24 30
B RO e B TR B S AME AR T8 IS N 1 IR I AR LR R I R S A SR R L R ) — AR
SR, T IR, ASHIF S T A5 10 5 150 338 1 TR N = e A H Ak R AT AL T 0 5 S A Al T ik
T NI S HAE A S 5 BRS84S A ) LA A 0 1 T B BIE 5 Sl SR A K4 32 78 DAY 1T 3 3 7 2 B B 1Y
SO, ST IR L BRI RETET YD) ) (TAWSS) %35 89 VI8 40 ( OS1) FAH X452 B8 B IR] ( RRT) 455G 1M i 8 1 2+ S 80 281k
SER R SRR G BN ok 53 S 3 T S A I A Bl L U B B R S A R B4, S AR BE M B A K T AR IR T
599147 OST A RRT X3, i HL, S22 AT Ak 32 40 B 55 S i 3 o0 R K, 7 32 IX SR ) A & B A T R A9 AR R I 370 465 F
XL 37 AR A AS R A L3 B0 ) 2 B T SR S Sl K Sl A AR R R R E B R, SEh Bk AR A AR AR LA ]
RS ILAL A LR R A A BV R . AWFSE AN ) W L5 P00 2 AR 0 i A% 82 B ML FER 82 1163 A0 10F o B I, g S 70 0 45 <2
DR A SR BRI TE . (EIR AARBFEEA T H 11902126, 11902090, 11872026)
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SRR R KRS 5SS E R B 5

WRRB,CRE E F,L Hot &
(ULIRER T2
* E-mail ; 835075043@ qq.com

I S R A R 2 O A A A IR T B I B HLA AR IR T T B, SR, S 2R P T 3h Bk oK B A Ak (In-Stent
Neoatherosclerosis ) , 28 PN PR 28 AN SC AR N AR 1 & AE AL BR = AR, R WL, L2 HE A S 16 £ 10UE 5 38 7 2F TR ML %
JEREEE B 1Y AR AL S B S () 8= A Y R A ASHFE R E T A - SR ELVE R R R TSR L BB A
ARV SR R I R0 ) 2 AR IS5 B N 28 11 (LDL) i #E 1 2 I A8 rh AR Copi e, BB 25 SR B AR I 3¢
BT, SCAAE A A 2R P9 B0 LA Y MR A LIS X R AR AR B, X T R S B AR SR H
TER ) B DK R RE A ) SR BB R, DRI, A T ARAS B AT 1Y) SO AR S FR B, FRUR A it 17 12 FH T 0 SR AR JE I B AR B
JRFRL G ARBIR AN Sy e B 11 A P9 A G B L 12 ML B AT 1) 41 9 L B b A AR S AR T
WIRE, (R BARBFELTH 11902126, 11872026 ; 11708 W5 A= S B A1#T X155 B ,SJCX21_1319)

AR S B T X ZRE N AR5 250 Bk
& W) 71 F IR B 52 i

Red BRA K F,8 #H,h &
(TP 248
* E-mail ; 867907118@ qq.com

FAN KT AR AR IEIGT T F BN 2SI BRI T T B — | T B Ik S 24 A AR J A TR 25 R I A 258 ) 151 G
RAEMUFIFAIIRG TS0 IR 2R A B 35 T 2 R AR KR B (7R T8, FRATTAS AR S Bl Bk SR AR IS 2 il AT 4
SR 2 IS 1) JR 3 1 IR AT S SRR S I PR B, A T S0 UE X — (B, FRATTAIF 2 IR S0 2 il sh VR X TR A S 48
B kAW 1 2E AR, BT SCHREE T B AR Sl kAR R | 3 A R OG0 BT v R 9T S AR I 3080 K AR A [R] S5 S S A
(i3 JEAM) T AY 2R, s RS T S0 U I A B H AR A B, S M IR S RS B 45, S R
i I B I FIARWERE N, ISk AT BB G O i e KL F1 240y 8.86x 10° GPa, HL S 43t U i i 5 B3 9 17 77 X3 1 k. 5 484
I ARFEG K BT BB 2 X SN ik A ) 1 2 RS SRS RS2 ), S e O it AL AR B R 7 T DX SR 3, il — 2 A R R
JERIRFE I, (VT20 F T 2% B BF o0 A 52 B A i+ ) 00 B, XSICX22_15; F % | R B2 E 4 30 B, 11902126, 11902090,
11872026)
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AEZEFFAATXNEZHBE THAEERE
AT Tk iz EZR S

'73'& iilys"%?j?l,i%‘zﬂi/%z’/%z Tz’%]g}}-"é%ilj*
(LPGNIIRAE T3 28, IR 610065; 2. PUNIRZEAEPH B Be A AR, IR 6100415 3. PUJIRZAEEMIFRE, P9Il T 644600)

* E-mail ; tinghuizh@ scu.edu.cn

BR  ZHUE NG RSN T ERE T E IR, ASCEEVEAG A F 55 IS 22 B0 N Bk is &
A M G S, ik %1 FIAESTE N ah Ik 28 1 Pl B E AR T 3 A 80E T sh kg B % 322k ke )2 R A L
B 115 74 SRR ER CTA BGHH T = e i IR F Ikt mia X0 3 vy 6 i s @mm A8t~
KA ZE9E T sk A ZEAE U 4 RS B A, Horp 4 AR, PR AR ) 25 L 3h 1 2 240, A
Yy GO RSB RBEEIY N ST, SR EABE T KR TR, ABUA S k-IE 5 i A2 B E T SRk T By 2 B
BT Bl Dk vty I 3 TR B TR AR ST 1Y 100% |, 10 A AR = A o 3 B ASGA B T @ BRAR ST 2 91% , UL, ZEBE T sh kB
A A2 3R B ik -18 75 S 22 BB T SRS S8 A 2k, T oAt 3 APy 7e e R h o6 B AE 57 1L, S5 2230
SN K-35 i A2 R T S K B AR AT A S5k A 2 A Bl R AT IR, = A B T P SR A B T sh ik s A AT A
B EENER, (BXBARRSESIE ,12072214; WA RHETHH ,2022YFS0187 ; U148 B+ TR H ,2022118)

I 7 i & 5 RV IR E T S BEITH

AR ) A
(bt Tl K2 B8 5 4 A=, dbat 100124)

* E-mail: lyjlma@ bjut.edu.cn

B MG EC(FFR) 2l RIS WO LBk I 1Y« Sk . BUA 19 A5 FFR (19774 (HeartFlow FFRCT) f7 /4%
I 2% (7 EAERT AR, A T SCER PR FFR, 6 R I PR 09 SER PR SR AR BFSR 4R L T 4 Rl IS 803 H43 FER (1975 %, 9F
AT IX 4 FO5 iz bibEfe . Ak ARTTSEIHIE 66 B2 16 R @) FFR MG A0 5 . 4 oy vk B34 ol et iose 20 Ak
ZERHIREIR B, 730 1 TR R B T S8 8 5 Uk 1) P PR mh SRR UG | e 7 B D AR 6 T SC 06 B0 R i e 7 BEL D B3R
A vk 2 BRI 505k 1 A IR], 207 BE D BB B TR AE B T HLAS 2% ST A 2 R 28 AR 2 5 5 1% 3 A e TR B Fi Ak L 2 T
SRR SR K 0 AR v SRR ARG R B IR 5 0 1 1 A ik 4 RIS AN 55 05 1 3 M) AR BH AR 5 Uik 2 A
[Fl, 43S Ak 4 Fp5 2358 FFR, JF 5 RA ) FER BT VAR IE, &R ik 1 A2 P33R /N T 20 min/ 6], 75k
3 A4 SRR RNT 2 s/, 4 FhO7 s B9AERTE S 51 86. 4% 90. 9% 84. 9% Fl 89. 4% , it AHFITAY 4 Fhy kAR fE
SEPL FFR AP MERG T 2T (0 A B S i oA (5 ik 3 R0 4) THE RO BRI &, 5 T HLA% 2 3T A Bk 2 B 4880 ( vk 2
4IRS . 28 BAR, 5k 4 BR AN RIS, (BR AR R4 TUH , 11832003, 11702008 ; [ 5 8
W& 3R H 2021 YFA1000200,2020YFC2004400)
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ETRERBENERNEFRFIEIHH

AT &
(RIEFT R L TR S5AERE2BE)
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FAR B i A= WA, AT 20 20 Zh R B8 e ISR SR B RE 1 0% Ak oy B 5 195 1) F2 3z 3y, IRl AR 1 5 B 05
FHEAEF] TE N ARG R T B B AT A R M IS SRR e, U 52 R SR v A ) (KA IR TR 12 S ML AL A
X R A A DY REACRR I B R S, FRATIT AT I F2 B T R0 = 4 R85 v A AN [ A7 =X fef 52 ) Hoiz
B AR BEs, RTARFAEYREREE P Z I8 48 ML R RE , R R T 40T B IF S T o A ik 72
AT, FRATFIEE 1) LA E PR A (agent-based model ) , 5Tz s B ALK A s 7 1n] BYHE R0 A R R FL A= 9
RAGIZ B, FETAR AT T 4 PSSR, (1) ST A 2% BH G028 40 1 968 20 i A DT R el BB e — B A Asf () Py 4l B2 E
R 5 ) ANAE 33 B E 3 1) A DG IR 2 SIS 2 A o] 52 0 4 I A6 35 ST R Z BRAS ) 3R EE Thag sl e (2) WAt 2 4L
A BRI IR BUR 24 TR 4340, Z2F LA 5T A FLBR 45 R4 R 0 A o] 5 0 0 & S AR IR B A A A (3) AR [RI 441
MAE RN 35 25 5 3RZ2 08 2 2 IRPIR AT, 1002 0048 W S A B0 32 TR 43 32 X I REIR S5 4 3 46 1ff 8 4 b
SERQATZ IR 259 (CRE e B A KSR 1 0 225 ORI 2 25 T oK AL ) B is A B (4) NG AT R RS Sl ScE T
BAAEA R M IX 0132 3y, 25 8] 59 5 Bt A0z shRCan ey 52 e 14 G Epais i 9 ot A 7 (R A AR H |, 12102081)

Z Bk BE R A BB = 4E M 35 37 I 77 3%

(KRR MU TR 2B, % R)

* E-mail; whsl_@ tju.edu.cn

BEY ShBREELIREDR 54 77 22RO I AR B BT 58 RS IR B AT T B0 S, {EL2 0 SRR P 45 2R T 2L 2R 0 A8 T Y
YEGR IR BB )~ P T IR B MRS , A SCRITFE 6 TR R BB AROE (DVC) B2 AR T 3RS R (OCE) T ik | 52 B 4 44
DERBEAR N FRALAE M AL M ERRII B 73k 48 2R T 57 S5 (RSO AR 25 o PR 1M P it P 5 Ak B D 1k ) B 1 281 5 - v 38 2
(IC-GN) DVC Jik LB = 4Ei R PN AL T, FE A S hifh OCE AR ST, il 2 A5 0 A 1] 288 28 8 JoK BRE B ) A JG ARAEE 3
ARSI S R UEATE T DVC-OCE J5 ik MERaPE . d5 )5 Xof 25020 Ik 30 J5d AR I 19 A A 20 Jok R A BRE R A A 00 3K, 43
Br b A5 LA LA TR ARAE , S5 ER REFSIACE f) = 4k (3 B A0 17 A% 7K 5 BB D208 S B AT w8y 2 9 — B, S0k 1
TR B R . 3RA5 T A KR A AR 52 BT 1 A s 1A 308 25 1 7 ) = 4 A5 % L A8 20 Af 25 R AR B T 4% 725 1) S 1
T2 VERE , ARSI 6] )~ PERE R 2200 . 8838 ARSCHR I DVC-OCE J5 75 AT LAAT R %) R BRAEAS PN 788 64 (52 7 1 728 47
AT, S S Dk BE AL REBR ) ) 7 AR S it T BB vk . (B A SRR A G T H 11972249, 11890680, 12021002)
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MERBRESHFERAMANKEERITIERR

mEELE

HEE X 3 % M, EEE N EH, L M7
(DI K2 AEPGILRE R 2% Sk e 2k B, AR P B2 TR =, BL#D 610041)

* E-mail ; shenyang@ scu.edu.cn

B S SIRE (TA) B 2R ot ik I BT s s 5 i UL R R TA AR KA i v B 25 8 A s I AR AR A8 4k, T 3h
T J 2 DA R A R SRS R I 2 B A B Y R B G I PN B A ( VECs ) 19 g M B RS A MBTE TA B &
A RRTIRECHEEN, 5 1A BRI N ) ME B UIAHDC, AT H B T #8 = 4k TA s Mg s i, wl SEaTWiEe 1A
RIBPIIEN SIS TR, FiE A Y TIOR8 8 2 SCAb it A ek e SEASE it o 671 42 o) o AR A DR ]
AR TA S . CFD XM AR 42 A 8 4 WEAT 00 , % WSS MR Ak #4748 . FIFH Coll M2 I 45 3L B2 | ¥ KR
TGS I P9 R 20 ( BMECs ) FIE 18 LA ( BSMCs ) 213555 #:hh B ki MR AL ORI s e A, 5 UM 1A 1%
TR AT R 3 A TR TR E TR I 20% \50% T 100% FFRE A BEAEL TA A5G AR 9 L0 R SRR i A2 . CFD 255 s | bl
A R DB B R, M sh 1= 205 7w V)2 i IR VIR 05628 . A VECs Al SMCs FEREF7 19 = 2k i AR AL, 7]
S LS, IS I E P R R R F T1-8 S 3RAAR (L FBEAN LR Coll S5 IfiR, 4518 AUThA R = 4EAORUR 5 M A
AT FH TR0 P9 0 ks & Je e A v I A4 PN R A S R IS B BT R, (R AR B IE 40 H ,32071312,31870939)

ENERIR S AV S i =R =g A
I 37 31 71 3 8% 1Y =2 Mol 32

A% E TR
(AL AR R AR 2 TR R AR EIE oL AW S B TR AR AW 12 5V E Y # 3 E I S 928 %, JEat 100191)
* E-mail ; peter32101131@ 126.com

BRI AR B A4 X A A B L ) F1 2R BRI, 3% LT IR RSB QUADROX- Adult A5
AR ATE B 3 T 8 A48 PR TR G I 430 o B, 3B i AR PR A8 MR T — R AN R R B i A A A SR F £
FLA BRI UG 70 1) v as 21 e B DX SRaE A 7T Ak, 26 PR B 4806 38 i 2544 (4 L/min) 47X L6 4347, 43 B 46 b Gl 36 a2
FRERE BRI IR B A LU I e, 8558 BB IR AR BRA 3 O 1F Hh RS 2 D ia 8. EARBUAR IR 9 15 o
R MR R A G R R R R e A B AR T R R, it AR TR /N A F I VR R R R R A DL
1M1 4803 I 3 A2 P 14 R S22 T v A 3, 0 A A T SR I: B S A i e T, o T 4 R o ) vk B A AR 5 .
R B G, AR BRI BRI E, &it  F AN IR IE k& AR I 3l , 386 Kk O R RS IR AE R J5 51
a1 ¥ = B N 1 % YN & R A W = e o | R WA 28 7 e P N T P 1K 3 S i e A M SR AV S N G i A
FER Y52 e B8 2 i 440 R I PRk 2 1) 28 AR 5 I AR AR FRRN S B 3 D AH DG . I RAR SE B S HOTA I AR T B
T EA AT, EUVCRHAZSHIA T, (ERE ST LITRIIE ,2020YFC0862900, 2020YFC0862902 ; Jb 5t T Bl 24 4
RZE 5323 e il 28 2 1 BHEE B 4351 H |, 2201100007920003 )
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FRE,ARE MR RE, FFE" EATE
(KRBT R o TR S IUERRE2 b )
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BEGHACRHLE ATEMAT P AT 3083l , A B R A AL GE 25 W G ST 45 BROG1k B A A9 L ZVAN i, 52 BUORS HESL 1 1 2, 42
19 2 B AR 9> 25t oAt A R A SR AR M R A AT . SR, M I 5 vh B VR 2 S 2R 93 A (I — 00 3L =5
AR EIRNEMAE T S RN T AR BLER N2 2l RIS XE LAERR B SR 2 S5 4 rh ok £ Shs s O,
SO LA B A0 T ol 20 KA LA A A LA P9 465 v 932 Sh AT, B, R T H S 1 R T 4R = 4 ) 52 A IR rPoRL
T RENUE 12 SR T AR A S 22 U 3R s Al ok 7 DU [ R 02 s i R ORI . LAk UG, 1 e 4E Murray 7
A T RPAR PR A TAT R AR PR 0 004 190 2 ), LR 70 U T U 5 o 320 15 ) 4% 445 g PRI A by A 1 T S92 1 5 T 2% 114 =
HEREIY A 1A ) BRAEL 15 AR A B8 A7 P 2 AR v AT T AN ) 11932 Bh A X (LR SR AEREAILI AE Levy walk (542 R
PLIEE PRW (R -J7 1] TEAR DY) SCRERLIEE ) S ey 52 380 i 45K B2 A 98 B 53 S B2 FVECRE S5 9 52 ), JF SR04 1 78
I A ARL ) ILAEF 190 26 POk (432 S0 . AR I RS F) R = 2k 1 52 2% T 465 ok 1 32 300 sl K38 25 R A B R 2.
AR N BT HLE S i 2 e i

BB YR 1 Nk T i T A2 4L B S0 5836 3 3
V425 5 0 AR AL B SR B R SR R A

AW, A K, LA KRS L M, HH
(DU K2 AEPY IR R 2% Sk B2k B, AR Y B2 TR Y 2, BLHR 610041)

* E-mail ; liuxiaohg@ scu.edu.cn

BEY fER M1 F A0 AR 30 bk BERE A Jog kX 3m0A% 32 B2 0 8 A M, 77 3 ik ok A A Al s B UE AR rp R 45 TR ELAOME
TE & A BN 2 T BT Y187 1 REAE 80 0 30 i 40 A3 B 0 ep o FE R 3R 1 O MR RS AR S . o R 2 T T in 4%
S5 A A E Y AT T ARk | 1) B DK SR AR BB AL b F) ML S W . 3 T 4 O A, 400 ek A 3 B 1 e 88 I 7 5 46
i, SESEG FLOE AR | Fe 2R B B sh DKORAEREIL B H Y . 753k UREEINZR 15 dyns/cm® IE AR AR Z B 8T U1 8 7 F 24845 W
I A % TR A6 A 19 P B2 40 B A T8 ) L S D34 ( HA-EVs ) 9 WA A b Ak . 308 3 3 /R 7 B ARUBE ( TEM) 48 >4 JORY B % 43 B 4%
(NTA) \Western blot %7 Jfg M4 70 i $2 05 TR B MG, A FH /NS W00 7R LA IF THZE O Masson | H&E %4 85 Z545 IF A
HA-EVs 7€ ApoE ™ mIRKE /MR N M M BE T SIRIr R, R MIhfil# %% T HA-EVs, ) H HA-EVs 7E{(&SMEM
T M1 EWEAIS , FCM & RT-qPCR 455 R, HAENS W25 18 M1 B WS40 . EV8 M2 B W54 AR G kR 9 X 40 i N T 35
Ko TEREUR KR K Y @ 85 5 SR HA-EVs FEVR A BEBEHE g kLA 1) B W4t B, O LIV 45 243897 J5 R 350/ &=
Bl IKAR PRV S B AL, B4 S AR T BE b R vk . B85 HA-EVs 2SN EA IR T M1 40 i i) M2 AU AR A ik
1 AE VR P RERS 0 1) 30 ik s B B AL kL AL B M1 I AT M, 8 A Sh KR AR AL R B b R (K A RBLEREETIH,
11932014, 31971239)



EREMAFE 2022F88 £37% #ET
74 Journal of Medical Biomechanics, Vol. 37, Suppl., Aug. 2022

EGCG % & o B 45 44 B0 30 516 A R EL AL 51 56

A A T AL AE O B.E2AW,R A,k M, E#T
(DN KA AT IERNE S Sk E A R E S TRVIR S, WAL 610041)

* E-mail; liuxiaohg@ scu.edu.cn

BH LR A AT ORI 0 B IR A AR B AR 1T S ML 4 B 2Nt A & AR A AR B R & I A AL . I
AL (VC) RSB Y T AE shORE 13 B S DB, FL R HILI &2 2, i i TR 0 245 M AR T O 5 B 08 92 v AL il
EE, R, FHRA R MBS IEYT R T B S, B T EE MR L, FiE (1) 380 25 W i e 4% 2030 1 il
BRI B 25 . (2) 83T qRT-PCR 1 Western blot $81iF 1% 244 6 U2 il B 5 T 45 08 T I8 718 L A0 A ( SMCs ) Wi 46 24
IR SRR, REFEAIR SMCs TRIEBERRBG TG VEFISS &, (3) 8 5% s L 5 HR 3B 22 5 BE R B AR DG A7 53 i, O3
T fF P i o R 2ot 3 2 A G IR R B VR I kil 0 1) O IR IR Z 25 W) R AR AL . R (1) W 2 i e 4R 3 1T — Rk IR
JZ CEAPEE YNSRI R R A Y ECCC (B TILEAERE TN . (2) EGCG e A B S & 1T SMCs ik
RBIFREY) (o-SMA SM220) AL E AR Y (ALP Runx2) (U 3%35 , BEFRAIL ALP WG MRS &, (3) @l st dlill P e A, $k5)
KHEAH S F JUNB F1 MAPK {553, Western blot 53R 7%, EGCG i MAPK A1 JUNB S0 R i SMCs B 2k 56 4
T IFBRS S MEF R R, % EGCG il MAPK {5 58 I A1 JUNB 520 SMCs BH 43 Ak Xl 431 i e 1k 0k
Z 5 MBS &L R RE(ERARBERELTH , 11932014, 31971239)

HMEMRESH R NRIDEEERHEEN
R B2 2 iE Bz 25 ALl

Yo MR 35 HME DL fE MRE A KX H I
(VUK ARG LR PR 5k B 2= B, AR P2 TR Y %, BT 610041)

* E-mail : shenyang@ scu.edu.cn

BRY M P T e AR P I3 B T 2 A A A X R i A 4 R RN ) RE A 8405 EL A vk s MR A IR0 IALAE P B2 4 ) 8 E IO
CE AN IR ML 22 A i R WG Pl T LA A AR P LA AT LS, R T T A — i R AR A R 0 A S e 3 8 W
Frik ARG LA T, SR AR S R S ARG e i PV A 1 0 4 4 A A A R A A D 2% (CFD) 4y
B LA P A B 11 0 AR AR A 0 S P e A vl I A A B 40 R ) 7 R/ P B o R R R g ek AR Ak, 4
HER B MACO BERIEATIAIE, G55 A 4R i A0 A AR P K B MACO A5 SRS 381 P o 0 DAz 00 M6 55 85 o s
W) Z0-1 ,Claudin5 Occludin 283k 35 T 1, B AERIE N R AR & 2 1 VE-cadherin 2 35 7K 7 19 B AIC ; 177 7] 78 0 b 3 26 1 N-
cadherin Snail Slug %5 i 3% 1, 1L-6, TLR-4 55 98 4E B K R I8 Th . BEAE T vb s 300, i I 48 PN R 2 M0 Mk &2 9 J 6 78 V-
cadherin JEFMIIE , S8R A L S pR i R 268 T, RAEIER . 8538 (1) Al st it s i L6508
RO S5 0 TR B (06 S S R 5 (2) W S A P P T R oA B A A [ T8 - PN B B b, A 3 0 M R SN 5 T I
UG I P B AR S N B R AR DR . (B A ARBE R4 TIE ,32071312,31870939)
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HFEEAR S FITXEBEAREBT EDNIKS BB REH
BERFRENRHNFZAR

oA IR E O R',8 #7,E O AR, EZAFEN
(LB B2 MR R, AW 20T, B 200433 2.2 BRAMEE Tl BERe & 4RE, B 200032;
3. BB KM LB B RS2 R, i 200032; 4. & BKS TR R HEARBIEBE , A9 B2 TARRE AR ITAT,
¥ 2004335 5. &2 HR2E BB B, WL 1% 322000)

* E-mail ; szwang@ fudan.edu.cn

BRI RSk IE B E AR DI HR 54T SO AR X Bk S R 5 i 45 (4 I 3 sl s B AR
MER, Tk EE4ARIARXERS BB H GBS ARGUAGERE ST 3D JUMTELAY 8 4 A0 0 0] L g 34
BLAZIN 2 (4 AR R RS B RS M A 00 RS, = 55T Windkessel AR 3 2 Ik O 4 R 1Dk
TEAE R R A, £ ANSYS CFX2019R3 47 CFD {5, WY 5 LA e 7 40 2 3048 N 1 B RN BE T B 1) ) 46 1L 3 30 ) 2%
S8, R W E R R TREENS L3 RSB E MR T B Fsh ik, ME B E S SRERNS [y
EAAEE , TR SR R E AR AR ORI SR MR R SRR A e s, R SRR B AR S IR B N H 5]
ST R, 9 L B JE) 6] 1 45 B P 1) - 4 % T B 40 3 ( TAWSS) M A, M IR S0 3R A RS 245 “ Y 332 TAWSS i/
TG S HRTE Oty YA RS AR R S B T R T S AR A R WG 5 A B DI HR 9% IR T (OST) FIAR S B8 5 i) ( RRT) K
5iC  JFE ARG BT AR MR R 2K, AU FHER Y S AR K 1R S AR P AP RE R 2N U A SR AR SO AR
J& A B B 5 TR RO — 30, A PR T E sk 5 3R AR 1897 M F AR AR AR PG . (ER AARRIEEETE,
32071310)

NERESME AL EMMEEEEE B
m R R E R 3R

AR, INTFH, A, AT Rk, AR, R’
(EFIA T A4 5 B T R R TR RN 0 s M0 17 5 1 A WP B AT A 030 % 5T 100083)

* E-mail: hongyankang@ buaa.edu.cn

B LDL MRS AR LR, Z4 0 AT, BI R, EESRFENITRIIE, AFF5RHBOLT
e WK (TPLSM) |, A ICR /SN BIFFE %4, 4 LDL 78 L8 P9 1Y 43 A SR AT 5 A LA | 306 e B2 AR Ak 1) 10 8 L AT i 4
HWATEE AT, % 7E TPLSM WUZHT 24 h, ¥4 Dil-LDL {54 ] ICR /N H# K (0.07 mg/ R) , IFTEWEEHT 2 h {5 WGA-
FITC(6.24mg/kg) ,FE S PEARIC P R (GCX) LUB 2 45 NI 5. R A Image J XF BMRIEAT AL 21, VA 10450 4% i) RV 2., 345
intensity-distance 12k, SR (0 HE L MRS 1 MIGERYAH0ETEVE PR D W AR T (stagnant film theory ) VE MG BEEL LA
FIWr LDL ¥k AR AR R AE . AR I 4 S8 s Bk LA TRk 40 S 8B L 2 it A 43 32, O X FL S i 47 0 G TSR B T B 9) )
(WSS), %R SHEBAML, & MBS 46.07% , 4y AR 22.47% 5 iAoy SCAR VR R AL 2 5 BB B (&
BE.50.46% vs. Ll .54.17% ,P=0.341 3; LBt .50.46% vs. 533¢:49.58% ,P=0.827 3) , £ ML 5 B3 A K BB 5 (4 4 3h it o
WAL, FNEER L, 2 i ShBE WSS BAR, MITES X, WSS 2RI K, &5it ABFF T 7R T LDL 7ERLEh kv (4 73 A 1%
B0 387 TR R A JLAT S et . b4 LDL vk B AR AL AE I8l ik R NPT AN B JUAn] ( BB Vil 433 it . (R R
KRB AT H 31870940, 32071311,11872096, 12172033 ;b ITHT H ARRF# K410 H |, 7222308)
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RIS L2 HE 5 A2 0 4 2 5 I S5 L O T I

)i R N F%‘i\'ﬂf?ﬂi*
(dbmtfnas i KK

* E-mail ; czsbme@ buaa.edu.cn

BH G AT YR 22 HE )y 2O AL SO A K, R E R, AN [ s 2 2 5 22 HE 5 D 2 An fe7 5 i
ARSI AL SR M ANTERE . ARSI T AR rp s 2F 2 55 22 HE 5 05 A R I AR RS i o8 AN [] s 2F 2 i 22 HE 9 O R
MAERIRCRZEIE PRI R VR EGRMRITHRE —E 2%, FiE AR a7 EA RESNE G b2 455
DI SO0 = AR ¥ I B AR 50 R FLBR SR DA B TSR R — 2, DL 15° S s o e 720 4 408 V0 J2 & 4 =2 ) 1) £ B2 A, 0°
H4 2 900, F FHI A ML BLHE A LI L P 58 37 25 1 A BPAS AN AR FE R M Fs B 45 N NG R 7, 6R MRIR
05 S Gl N i = Sl i $;-<9*“W1B(JIL%1%{%E@Z@/'\\{%ﬁﬂeﬁﬁé,é%éﬁﬁ%ﬁ;’;ﬂf“ﬁ%k,&ﬂ'I (E= 9 i UF
JE R SR R R [R]—RAL h  I JE EEE  AEA H RU E  SE  BE A, (R R R, i AR AT
AT AR A PR 0 1 5 e I AR AR . S A TR KA e HE 9 7 T A 2R N TR B B 2% IRR &

F 43 MR i A0 A% i BEL T SEAR AU SR RCRTE &, AR A #e BT AT 3 — DA A iy 2 ) IR #E IR &, 42 2 el 5 A 1%
EReE, (ERESIIRITHRITE ,2020YFC0862900,2020YFC0862902 ; At 5T RF 23 4 AR 28 5l 25 i fili 48 S i R B i A
7201100007920003 )

Y] iRt Esh kB R A EZ kR EFE LR
N=EYEHH

B sk AR R OF TREE X HH
(DU K2 HEPG IR PR 2 Sk e 2= B, AR W TR SE %, BT 610041)

* E-mail; liuxiaohg@ scu.edu.cn

B a3 3l o R 32 s ke 224k S0 ks 85 Ak 22 5 52 e 32 B0 Bk fl R 0 28 OB T fE T AR A A I
PRWFFE 7R |, M 3= 3h ke J2 i R I e 3= 3 Jioled 1) % e i .24, SR, 1 = 30 ok g A0 il = 20 Ik e J2 0 el e B/ G 3R o AN B
KRN/ SN FESAUE B, A2 07 2 DR A A0 () K A R i ast 8 v B G AR A2 O VE P AL A A 40y g 2 TR 25 4 i = 30 ik
9o 1) ) 2 Bl ik e 2 ik R AR vh R AR R AR, 2 R A R LR CRAT AARTERE . Ak AT B3 1 5 20 i U
JF AT I 5 B0 ke R B B ik e )2 22 ] P BAE DGR WA A 20 R v B9 G B A 2 70 R R IR R LA 2 1)
B, FLUR, 255 I REEAS 1) 22 P J 4R AR 55 O L 19 I 37 30 0 2 S B AT BUE AR Y () 5 S M, B AR AT i 2 40 T 24 TR R
TR 3 S VKR ) B s ke Z it R B h R VE R AR . )R AR RSN 1 S AR Y | S0 AR 4 o 2 DR AR B B
e 1 i 3 Bl ik e 2 1k F e AR vh i SR AR, DB 8 0E H A AL SRR i A= 2 ThRE . SRR EIE P4 A R IR
F2 B ke AR 32 BN ke 2 B B R AR DG R AR B B, AT e 32 S bk A S B ke R SR BT . (R AR AR
4T H ,11932014)
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% RBR'.& B ERFY
(1. E B K MR E EW 2980T, FiF 200433 2. 2 BICEME P ILBER: AL, Fi 200032;
3. B H RS TRSNMHBARMREE, AP TREARMST, Bl 200433 ; 4. & B CBIF5EBE, #ii X 15 322000)

* E-mail ; szwang@ fudan.edu.cn

Br M4 KA1 HE Y8 ( Growth and Remodeling, G&R) i o R ) PRI AR R = T R AT R I A AR A B A R R AR A A
R, AW B 3T 2R 5 (constrained mixture model, CMM ) , #8481 K B [8] ] BE T i 3 3 ik J@ ( abdominal aortic
aneurysm, AAA) MY G&R iIFR, ik B 0K L BE (1) o 15 R A K 43 591 S A5 A phy 3P 2 T D& 4 R ST 1 LA R TR A
W, SRS R R ) 02 [V AR ) 1 A8 BB R AR, DR A8 7 I AS BE 1) G&R A3 R v by TR & W I ik | T 98 AN AR i Al 199 74 A A5
RIS, 35T R AR RE R 730 CMM AR K SR ALY G&R BRI, 58 LS BUBURPE 4317 ) &
HARSE T AAA (1 G&R o 72 (9 A BROCBLIEL, I K A2 400 45 21 5 B 15 3l X be, DAAS 38— 4 A K S 80 I i .
B5R CMM /NI stk A & i R AR AR [ B AR AR LA B ST AR AT i FUAH X 25 17 7 ) 1 £ R
S A K RAE D, WA IS W — AR K SEUR N T AAA B KBS 155 AAA e K E R S5 REVIEERE 1 5K
HRBREFFN 6.36% , WIFLAHTIRFEERL ATEMRMER O & BRI, X2 S BE Ik, 4518 AR50 T CMM
TS ECE R A RE G&R AR, BT AAA ARG, Ty 3k v TN B [ 51 T P 8D i B AN [ 5 VR 5 1
SHAAGIER AAA BERMER, (HEKARPAEETIH ,32071310)

J& 32 18 Zh Bk 988 M it B 71 = % A 32 0 32 52 Ml B
HE

WAKT ¥, A R
(B FEFE RS — M8 )
* E-mail ; bhyangqiuzi@ 163.com

BH  J5 AW SRS — 28 LAY I PR , Sk i 2 A R R BOE (BR) R R IR B B A 5 R
Tl 1 5 kg P IS B T3 2 2, WS AN IR o 38 ek 260 Bl Bkl B s I 57, W R 4 35) 30 ko e 4 1) T 2Lkl B i — 2 5 %
Tk WAETR BR800l 500 K BEIR T 5SmSR S B, AR T LT Z S 4 0 R (CTA ) |, B2 H 2808 )5 5038 3h ik i
W 3D AR N A RGO 0 Bl R e AR L B AT AL, SR o ) AROIRAS TR AR BRI BN I B A, Bt 2R G B
ARAY N 32 S S A PR E B . SREEFT A3 M AN ) I B 2% 0 sh B R8s I (4 T 25 24 A ) 1 2 S0 AR R, &5
B Sk RE R RE T 05 Y18 S5 L B 2 S R s R A A e A S B AR Ak R T R (S RN e AR Ak i
k2 TR IR A2 M R AE AR AE B X 0, 68 IR B0 02 A 5 0 I R =2 ) LA g AR S, Bl ik
BT R R AR 2 YA AR S LT EEEH:E’J(’*T 75k B IUBIR ST SRy DA 900 3 25 £ T it T ook 8 3 5 8 kg vl
PLHREESE, (& EﬁEﬁ R} B H |, 2020ZTB03)
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MR, ELAE,F R, FEATIER A &, NEH
(PR AW B R S %, AR 610065)
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BR  CT BEsmaAiE TRl Bh A I e RO B0 IS A8 1) 8 S ARG 25 vk, i sE RIVE S CT S 24 i 1 A
T2 YR RS R AR S B A T R A R 2R Sk W I, B R IO B e iR R, B, DR
AN ) S | e S 3 A 00 3 5 0 Y 5 2 S AR P9 R v 3 43 A, SR A AR s R S O 6, AR S T — B R 4
BB A P9 1 S R B A (AR h S HOE RS, Frik SE TSIk N AL S B0 R ARG e s B AR RS RV B o R
B 7 58, ST T LA S 0 B8 AF S AR o 1) 4 B Bl KRS PN 36 5 TR0k B 43 A Y 4 Th S EOBER 255 I PRI X EL 38 UE
BRI IERATE , S8R ASBAYAT BN [R5 0 T 2% 43 3 048 vh i 52 00 Wk B2 B R 8 40 A, IR AT AR IS Do R i 0 R AE R X AN
[7i) 78 5% SR S5 7 2R B, R I PR L s S N AR AL T 258 BT 45 5, ASAURT LAk I 48 B 45 5T i, 38 BT DAy 2 1
STV IERS = AR R RSE N, 8518 AHFST @ar 4L TP S B0 R AT TS W] 5 0 580 IV 4E 22 48 PN 8 5 700 R 32 14 4
A, AN E T 4 B v BE 434 9 T F- Bt B it T B S8 il — 25 58 5 0 S R T O R AR T A SR, (EKRA
RBMFRES TR H | 11972239,12102281; 1 e @R IE AR 45 274 T ¥ 43, 2021SCU12128)

18] &% 3K 46 FE £ 77K X R 10 1% fg 2 Hh 2B 3R
DX & E BRI 53 A

BRI EXE ok, it B 23 ErE
(LAbFEM A LR K AW 5 R % TR 2. B EEHEPIEh.O)
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BEY DURRER 32 09 A o A e At (35 R 2k o R 4 BB AT S TRDRK R BE R U (ISPC) 37 Al E ad i A2 Y
J5 2ok B0 A8 IO A M0V v o e R b AR B AR ST E b R B ISPC T FORT e i A g 24 v g8 250 B 65
WA, 7k AR IRSE 22 S tERAS bR (63.9 + 12.5 %) Fi1 20 Gl HEXT IR (59.8+5.9 %) . SR 24 il
UIfe L LA GTE R Geka I BUFD ISPC T HURAS T BUN 4% i B2 J2 (PFC) JB4HE42 311 2 )2 (SMC) Rt j2 )2 (TLC) B 4804 1l
LR AR L (delta HbO2) {55, IR REDIS MIE(F S (ABP) . FIFH/MNEEH IR delta HbO2 #E 45 EZ 0.01 ~ 0.08 Hz
BB ASARO(R B, , HE 7 M i S8R I A5 [ A AR A A AR TR ) Ry P S0 285 D0 I 0 3 8 s A 331 R R i i 420 ABP 1] B 3L
MG IR (CS) , &R FEMESE S MEL(0.01~0.08 Hz) W, A B E 7 ISPC FHUIRA T B ABP—delta HbO2 11 CS 78 XU
PFC . SMC TLC Jilj X B , F b XUl SMC A1 TLC i [X (1 CS 2K T## B 25 (P<0.008 3) s 3% IR A E 7 ISPC THURAES T A&
H SMC il X ) ABP—delta HhO2 1) CS B EMR T A (P<0.05) . & IREMIEAR ISPC T 15 AT 520 i M PR 2 b B 5 1T
5 0 it 4L TB1 R S AR A IR AR T, A BT st I A v £ T I 3 B sh VR D Ag, AR i A2 shThse i R . (B K E S
RIFRITE | 2020YFC2004200 5 H 23 25 PHERMIF B B FE Al 7 42 0 H |, 11800900100016160001 )
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The Short Isoform TETIs Retards Oscillatory Shear Flow-Induced Atherosclerosis

Kai Qu, Caihong Wang, Juhui Qiu”, Guixue Wang"*
( Key Laboratory for Biorheological Science and Technology of Ministry of Education, State and Local Joint Engineering
Laboratory for Vascular Implants, College of Bioengineering, Chongqing University, Chongqing 400044, China)

* E-mail, wanggx@ cqu.edu.cn; jhqiu@ cqu.edu.cn

Objective A newly discovered short isoform of TET1 (termed TETIs) lacks the N-terminus and exhibits higher
expression in adult tissues than full-length TET1 which has been implicated in regulating inflammation and cardiovascular
disease. However, in cardiovascular disease, the precise role of TET1s remains unclear. The aim of this work was to
determine the role of TET1s in atherosclerosis. Methods and Results TET1” mice lack TET1-FL and TET1s, and TET1cs/
cs mice lack TET-FL. ApoE™" TET1”~ and ApoE™"TETlcs/cs mice were obtained by crossing TET1™~ mice with ApoE™"~
mice and crossing TET1cs/cs mice with ApoE™~ mice. By comparing ApoE™~ TET1”~ and ApoE~” TETlcs/cs mice, we
found that TET1s deletion in TET1”~ mice resulted in more serious atherosclerotic lesions in the whole aorta than TET1cs/cs
in the ApoE ™~ background mice fed a high-fat diet. The size of plaques in ApoE™~ TET1”~ mice was dramatically larger in the

/=

aortic arch, and abdominal aorta relative to ApoE™  TETIcs/cs. Atherosclerotic lesions with Oil red staining were
dramatically localized in the aortic arch, abdominal aorta, where they were exposed to OSS. To ensure the function of
TET1s in OSS-induced atherosclerosis, a partial carotid artery ligation model was used in ApoE”~ TET1”" and ApoE™~
TETIcs/cs mice. We found that the size of plaques in ApoE™ TET1”~ mice was significantly larger in the LCA examined en
face (ORO staining) and LCA slices (ORO staining) relative to ApoE” TET1cs/cs. Conclusions These data demonstrate
deletion of TETIs significantly promotes the development of atherosclerosis and that the effect may be involved in
hemodynamic stimuli. ( National Natural Science Foundation of China, 31971242, 12032007; Chongqging Science and

Technology Bureau ,cstc2019jcyj-zdxmX0028 )
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B MAEEL(VC) & —FPiE R 4% AT 5 10 A 2 2l B HL v A B 4 8 47 ¥ LA ( VSMCs ) J3 Ak A BB 2
T3 300 ) A I A RE A S OB, R FREL (MVs ) B A U4 e o f i VSMCs BRI, S 9 e 0 BB (4L i A 7 8
MR iS4k, A TR 2= U 2 B, B BRBANE /B /0 5 VO Z AR AR IR 3R o A S 50 2 i B A 00 25 38 Rl B A0 A A 19
MVs Z 5 A ife . Btk OTIERF IEH /B BRAME &4 T MVs X A S, FiE o8 ER/ 8RB
ANBRIL T H R H MVs (CT-MVs, Ost-MVs) |, 3l 8 U HIE & RiAe FraE P RA R 4 5E MVs, Hu, FIZL A0 Dil #7id Ost-
MVs, 556 DI ARid CT-MVs, SR 5 G5 GIEE VSMCs Xt MVs (IUHREL, )5 KPR R IE MVs 43515 VSMCs 21555 3,
5.7 d, WB &l VSMCs JB /M biri#Ris, 858 (1) CT-MVs Fl Ost-MVs B 75045 3y 147 146 nm , HA B g
R EGEH  PEBE R 252235 00 MVs AR S 4 (Annexin A2/A5/A6) . (2) 51E % A0 Fb, B Bgi b/ BV Hh MVs St s m
(3) FIEW AL AL, SMCs X Ost-MVs AL 385 T CT-MVs, (4) 51E% 41 L, Ost-MVs BEAE {2 ¥ VSMCs 1R 431k,
VSMCs bR (o-SMA) B3T3, B AR &9 (Runx2 ALP (OPN) % Fi8, 45 B REMARE ST 09 MVs g fin
VSMCs i 7, (EZARFEFE ST 11932014, 31971239)
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B MR R Xh 0 45 2R Ge i i AR Ak , AR SCHESE. TR SR sh i S A58 | I\ 3 40 S 56 1) 7 135 500 F A A
XA RGEREM, ik B 18 N SPF ZUBivE == 5 g SEiaxt g  BENLAE A A 21 (IEH XTIRZL) (B 41 (R L #sdl) |
C A THEA) ,AREWE 3 A, Wi 58 i 54 A A4S 52 56 4 1l 7 = LDL-C \HDL-C I TC & &2 i A8 1k, IR FH gk
AR IR RHI 2 35 60 MY P 3 AR RTE R ( ANP BNP  -SMA ) JEA7 5 BRI, 45) 55 3 285 T b BE BT AT 5296 G 1 BSURA 5 50 s 2
Ko, &8 5 A UM, B C AL LDL-C il TC &3y 2 MR (P<0.05) 5 Fsh k5 Ab B 41 31 AP BE Py Fz 41 a3
B, C 4L B B S AR T2 B C 4INE B Bk AL SR T AL IR A LU AR A A R T, 4538 X s diA ks
BB HB R E MR RERE | & DL A0 2 X sl 640 45 R 6568 A A0 405 ELR AR R 8 Bt PR 3 I EE, st — 240 &
U T RO T T U, 6O I RGBS T R B0 sh ) B R R TR AR SR B T E— RS
B WO M08 RS8N ZEATLEE , AR R B R KT AR ], #E AR 5 047 58 4 v L8 A 1 00 M A s 0, 64T A2 A T T LA
RO LA BRI R AE . (ER ARBIARLE T H 11972239, 12102281 ; Hr e i B SEA R 4% 2% £ W% 4 ,2021SCU12128)

MHBRNSOERNZAMERNKHZE TS
N R R INEE I B 1 = M F AL

I AR AR B S R A REAE X H
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B9 I P R 20 6 e ) R 40 5 S804 i T AR S oS R A 2 A 1 e B T I P B A AR P S R S i
VAR 40 B R D e T 8 DI DG . A Y 238 R R R ZZ AR S, D 8L ( Disturbed flow ) J2: V8145 1 5 P4 Bz 40 M AR 35 5 A 82
FIFRER BRI, Ve sh R4 i A 9 R A0 AR S 10 J0 2 e W2 U i S G . Jsk AR SR AU E R N/ A B 3h A
T, SR AR A 4 2 WA A 5030 0900 1 A S A0 04 PN 57 40 22 SR O 420 5 e s ST A T R B 410 3097 05 010 A 4 i
2R RURE R T F YO, R 8B BKHE5FLE B9 ApoE ™ /INFRUAL T H AEASAC i i 148 & Ak i 25 s Ak Hi ok
SR I I LB A P T 20 ik ok e A C BRE e 1 AR 5 AR AR S 6 45 SR S 7R, Bt i B U0 0 Rl A R i N R A
Py Sl R AL A -, T o5 R I A6 PR i 00 ) 32 B8 A AP 8% i 2 I8 0N B A L CRE T B, AT, Weestern-
blot ,qRT-PCR 55 B7R Piezol-Hippo-YAP {5 51 ¢ 1 XA N RO Feak/ Ml kAR B A8k, 8518 eshi oy v f T LUy
S AE P R A AR AR A R, O 2 S A A T 8 T L A A P R A0 B T R R 28R S LA, Piezo 1 -Hippo-
YAP 558 B2 50l uy o) 1 e mag o R 20 IR SR . (R AARRIEEE 4T H L 11932014,31971239)
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BRI B R0 R B AR R PG, H B AR I R A B A 7 A 0 RE U PR B VIR 56 . ARBF ST B TE
RITAN AT G (55 O RAE A 7 1M 45 R Tk R 07 2 1 W A7, g G A0 i 785 R AR O A I B8 40— P o JEL B . sk S AT G
BE S RAEREE X IE 5 45 AL RRSE Ah I 45 4 A ] FC 3 55 AT T 38, JF1) R P 42 TR0 246 2 BT Adh BB 5 () BT AR AE , S
S HAICAZ M 25 (LSTM) AV R A A8 80 | o $2 B3 A BB e R 047 B 3R 4028 1138 40 SRR Y 1) M A 2R ( Accuracy ) 4 51k
( Specificity ) 5 UKL (Sensitivity ) SEF8 4R, PEAf LSTM 28R MERE . &R ARBFIT IR I H 44 s I K B 4 S
FAESHAE, e L BRI 4 RN R R B SR B R Ry 86% |, Fr S 92.3% BURBE N 77.8% . &k %
F] {5 5 R AE A I A T A 402 T P TR 26 A EC B {5 5 ORI AE — 8 R BE L RS R 0F I 287 1 A DL P A B Ao i
BRI A TR, (R ARREIE4TIH | 12172033, 11872096,32071311, 11862004 )

Onyx AV 25 T 3 6 B B ) 11 B 725
BESME
KL, B R, OB KRRA ZAF

(1L.EBR¥ SRR, Y 80T, 1 200433 2.4 B RSEMEAE L BEE R, i 200040)
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IS

BEY 677 RS DK (AVMs ) 38 T 2T SRR ZEAORE LA /38 1 W 2 B L0, Onyx JBOR: H AR 5P B0 A A
FEF o WG R TFA RS ZE 5R) A3 o AR S o 8 S8 5 SRR A ALY, TG A g 27 75 1 T SR 78 e 2 0] e 9
W LA AT A 8 FE AR SR BRI ZE TR TT R BRI AR . ik AVMs Bl REZ AR 80 ol LAad i FLER X — Py B i
ATHEREA ke T AVMs JUT AR RIE, 7T LSS0 AVMs A B2 2% A4 10055 I 28 4540 - 22 AR 5 R 300 TR0 A ZE 0 7
T Z P A EAE TS . Onyx WSS 50 A 86 2 -5 AR — I BE AR ( DMSO) ¥R AT ¢, DMSO. -4 il e i i 7 3
bR fitia 77 RRAT R , G Ml v B e SR 66 Y OC R AL T S AR JE R BRI i A, SR TR S R B (E
BT TR P BRI 1) BT T 05 B ASEULES SR AT LA Jre A 2 00 A JE W 1L DA 10 A el e, 45 B R B fEE TR
J3T R S R A5 i R G 4 e, B TR SE R BE M BT o SRR TR AR 7 2 Tk T R DL A A S R A
AVMs (e, JE B )R 28 T AR MU IR P RCR , Wi 2E TR IR RIS =, (ER A SRR AEESIIH | 11872152)
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BH#Y  PLshiit (Disturbed flow ) {2 ML S AE I 38y 38 Sl K 5 A Al A EBR A IEE B, 0L/ PR g 200 A QOB A Y DA e 55 0L A ¢
I AR R A R R IR AR OG o A PN S I LS 7S, DI sl it e VA1 42 L ON B A AR S i O T g 2 R R L AR, A Bl i
A5 ML P R 0 g S R LA JRAE B 0~ AR W AL i AN T . D53 AR TSSO AR A PN/ SN Sl i in 40~ A58 |
L L P 2 25 AU AL 2 I Sh A e 0 A B 20 A S o ) 0 2 A 2 LA, S e 1 A 2 B 20 b B DR 13 - B
PRI 22 A W0 IR A S S 9 7 FHLBE . Z5 R SUBhUR BT U1y n] 51k H S W i A5 S B DY 4% i WA TR (LPA) 53
HIR R LPA RS U4 A B M AEAH OGN 2k 25 Bl S5i% PUShiat 5 U0 Jy n] i W A PN B 20 s ol i i PR
WK T IS S U SRR 2 . (R AR E R H L 11932014)

Global Architectures and Hemodynamics of in situ Hepatic Lobular
Vascular Microcirculation

Jin Zhou', Huan Wu', Ning Li"*, Xiaoning Zhang'?, Shougin Li"*, Mian Long'*"
(1. Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China; 2. School of Engineering Science,
University of Chinese Academy of Sciences, Beijing 100049, China)

* E-mail; mlong@ imech.ac.cn

Objective Three-dimensional (3D ) structures and corresponding hemodynamics in hepatic lobular vascular
microcirculation play key roles in liver biosynthesis, metabolism, clearance and host defense. While those profiles for
localized lobules or individual sinusoids are widely investigated, the global structural features and in situ hemodynamic in the
lobular vascular microcirculation remains unclear. This study characterized the global architectures of hepatic lobular vascular
network, and measured corresponding hemodynamics distribution. It lays a foundation for exploring the mechanism of
hepatic lobules maintaining functional homeostasis and pathogenesis of liver diseases. Methods A framework AIHL
( * Artificial Intelligence Hepatic Lobular’ ) was built based on liver tissue clearing of mice, mainly including 3D vascular
reconstruction of global hepatic lobular images and quantification of flow dynamics of vascular network by Particle Track
Velocimetry (PTV) technology. Results  Spatial atlases of multiple zonated features of hepatic lobular vascular network
were reconstructed by combining the branching level, vessel volume and vessel surface area. Results demonstrated that the
length of sinusoidal vessels was obviously shorter than that of central vein (CV) and hepatic portal vein (PV). The
diameters of CV and PV were similar with slighter tortuosity, but those in sinusoidal network were regionalized with the
diameters of mid-lobular and periportal zones being slightly larger and more tortuosity than the pericentral zone. The blood
vessels were the richest in periportal zone, and sparsest in pericentral zone. The branching angle of CV was significantly
smaller than that in PV and sinusoids network, and mid-lobular and periportal zones appeared larger degree than those of
pericentral zones. In addition, the lobular flow velocity was profiled, indicating that the velocity distribution of mid-lobular
zone was the fastest than those of periportal and pericentral zones. Conclusions AIHL can characterize architectures and
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determine velocity distribution of global hepatic lobular vascular microcirculation network. While CV and PV showed similar
structural parameters, the sinusoidal network presented smaller diameter, more tortuosity, and larger branching angle than
those of CV and PV. Furthermore, zonation features were evident in sinusoidal network with the gradually sparse blood
vessels, the decreased branching angle from periportal, mid-lobular to pericentral zones, and the fastest velocity distribution
in mid-lobular zone. These results provided new insights into understanding the structural and flow features of liver lobules.
(National Natural Science Foundation of China grants,32130061, 32101056; Key Technology Team Program of CAS grant,
GJJSTU20190005)

Oscillatory Shear Upregulates Vascular Endothelial Cell SR-B1 and
Promotes Atherosclerosis

Wen Shi, Weixi Qin, Zhufeng Dong, Hang Zou, Tieying Yin* , Guixue Wang”
( Key Laboratory for Biorheological Science and Technology of Ministry of Education, State and Local Joint Engineering
Laboratory for Vascular Implants, Bioengineering College, Chongqing University, Chongqing 400030, China)

* E-mail; tieying_yin@ cqu.edu.cn; wanggx@ cqu.edu.cn

Objective  Plaque in arteries is prone to form in regions of oscillatory shear (OS) , and arteries in regions of pulsatile
shear (PS) are atheroprotective. Scavenger receptor Bl ( SR-B1) transports low-density lipoprotein (LDL) in endothelial
cells (ECs) to the intima, promoting atherosclerosis (AS). However, the response of SRB1 to mechanical signals is rarely
studied. This paper investigates the regulation of SRB1 expression by shear stress in blood vessels. Methods We construct
a mice model of high-fat diet with the partial carotid artery ligation (PCL) to observe the changes of SR-B1 expression in
ECs and detect plaque formation and vascular permeability. We load with shaker mechanics in primary human umbilical vein
endothelial cells (HUVEC) and perform shear stress with parallel flow chambers to detect changes in SRB1 expression in
ECs under OS. Results The expression of SR-B1 increases at the lesser curvature in human aortic samples and also in the
PCL animal with time dependent; however, the plaque formation decreases SR-B1 expression. SR-BI is also found to be
upregulated in response to mechanical signals in shear stress-exposed cells. Conclusions OS enhances SR-B1 expression
and promotes AS. ( National Natural Science Foundation of China, 12032007, 31971242)
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B il B i 2R 42 ST LA A R A AL S A A, T B Ty [ 54 g < B T I IR I A R ) UL A
E . ASWFST P A ST 0 SR AT M0 A5 R 35 R )y [ AR B () PR B vk . F7ik (] Tnstron5544 G AL LA K 2 il AN 54K 0.
5.1.2 mm EAERSCHN 1 mm 3k RSk 60 = 2 Dk i A8 A 30 0o ity 0o S R Bl Ik 3 AN EAT IR S8 50 . FH 0 e SR R IR
AR R L S B A LU AR 0 SRSk TN R 2 DA B 3k 5 2 80 A A KR i 2 (3 2 4R ap Lac, (0 SRSE
Bl B iR ) FP AR KRB M J) Fmax, 4 JKR (Sneddon Hertz B¢, 71545 2R [ R A ) He Sk 26470 T /9 1045
BESAVERTL ) S5 RGET 22T R IR 4 RS T R IR L6 385 20 Sneddon | Hertz B8 75 31 32 301 ik il 3 30 003t | 37800 34 L A
ISR R R A I RG22 . B8 | mm EHABKK L Sneddon  Hertz SRS Y J5 1k BEAS 1 6 I 5 32 2 ik RE Y
WM (EREAREEATE 12002231 ;b 50T A ARMF AW H |, 7212095)
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Be) PRI MBEENT S & DK N2 (arterio-venous fistula, AVF) TR 5 M3 5 73T LG 49 %3 3l kv -6 B AL i 3 3 7 2 35080
BERRZ I, R P4 Sl kN 2 T ARRCR | i WIS R e 28 LT A S i ik TR 7 RAR ML ATk . AR S &R AW
% LA TK PN R L R M BGE AR T SR BRI X G, R FH 2235 S8 75 SR 4R SR A R s TG 0 i AR Bl Tkt O ity Sk 8 O ity
AL A R B B 3 S I | SR P L A S AG ) S bR AzE o ML R B8, 28 L A I RS , 2 7 Sl e Jik P 28 A FELARL = 4 1f.
BRGSO BT, A AN TR Sh bk i 5 52 A7) 3 kv & 101 Ak 1 5 30 1 2 S8R R . BUE I B R
FHH AR Bh K sty R O 0 L B 25 E sl kv & 00 Dk 340t B0 TR . iR I DX R AR T BT U0 43 A 5 3
Jokc e det A E L S BB S A AH DG . EEAE ik N R I R 40 T U491 B I A W G SO B v M R 3 ) 2= S 80 1k,
A PR RE I A 43 FC L 491 T et AT I8 I A0 VR 1A BT U Ty DX s i A R R R A LR, (R ARBIF L TH,
11902066 ; H1 e i FE ARl 45 9% , DUT22Y G226, DUT22LAB106)

SF3 M 0 1 FEI8 K TR LA o A0 0 BE 2R 5

ﬂ?’ﬁ E],z’ iﬁi{il,z,s,w
(LALSURZETIIIFFL RS, T4 B 518055; 2 RIS 52862, 7R WYl 518132,
3AbE R T24BE, dEET 100871 ; 4.8 #r= A5, |78 IRl 518057)

EF Akt 3 O LR PR AR 7N T 5K I EE 8 K, 2 A 2 TR B0 O LR 4k o0 LA i 2 288 % DD AR 5, Tl 7
Ho A= WAL R A0 AR A 20 B2 R 3R R R A B 5 2 IR R B DA G, 25 50 WURE BT ol e O 3 vl il it b i 2 9 2
22 ROBEMLERAM TR SR 2 O L A 00 0 2 RV B ), AR 9 3 T 2 30 & 090 BE 3 1 2 A A 2% 5 10 LA 245 1] e P
HRILE 12 AR R RSN 125 50 Wit R 553 LR R T O WUEESE 5 220 B AE KA. L 2 5 S AR JF 3@ o A
KAERY A T F) 24 R AP & R R o T A T A0 & B S5 B T 87k M O A O WL 2 0, ST R B, sk 2800 =
Y WIVEF R A 0 T, L 2 PO RE A v )58 43 Bz Ry 28 1 S5 B 8 3K R 0 2 PN BE 1 v R A R B B e B 2
NG REBAL , A BY T BT sk M O 2 R BEALE] , LU S 2 Wisiia 7 okns . (ER ARBEIE ST H L 11732001;) 7R
BEENATIRITE , 1120133463 ; AN TS0 55 2 A H AHF 5230 B , KQTD2018041114340098 1 5 PRIV 52 5 2= ) shifF 5%
i H ,21300021 ; I T BHE R H |, JCYJ20210324130401005)
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B A TR 2R A AR A A B A A8 Y Az it S LR ORISR . iR ARSCU
YA ST A B 2 £ FE UK ( Caudal Vein, CV) LA & BYRERY Ay Sl 45 & J U {0 1 S 4 i e S L0 e S A= A5 2 03
B AR O 8 I A S A KR S i 17 R 5 D 3 #) DG B 437 CD63 i i U 301 1 3 27 I 8% . CRISPR/ Cas9 Ji& [X 4 | 42
PEILTIVE LA IR TGRSR A T7 1, #E— 5T CDO3 45 CV I B iz g /Y 70 THL . SR LR MR LR
KW AERE S CV A BT A b AR AR PTAR Jp S A 2 AR B VI Ty i — AR A PR S8 “ e 85, HL CD63 T RE R 2K 10 1 BE 5
i CV LA B8 5T KN B AR5 3 e IR . AN MO B < AR BT DD 3 A2 HE CD63 5 Bl-integrin BYAHELAEHT, T-41
CD63 Bt B1-integrin 15 N B2 ML A IR A RE O S AR 5 A% 3, BEMAM G A AE Y, 8538 AOFTEH KA RE CD63 1 ik
AR S5 P M 7 A BT U0 7 7 BRI 43, T B A 5 B1-integrin Y835 11L& 59 fivis e O RTALER . AALSEE T A58 5 dris T
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BE  Impella 2R A7 O R R 28 K SN T I, AR E 10 28 3 25 77 A A AR B 0 R 100 3 5 350N B
SIRESR A , 10T K S0 i 5 e o ] SN M A K S, s IR BR R G SR, Tmpella 2R3 (4 A [5] K 3l T A1 A58 2 i 418 26 28 48 /9 L
R RLHLE A D, S EOL TARBER IR B Z M . AT BAEITSE Tmpella k2l T AR M6 R 2 58 KA KA
M sh bl Ak a2, BT AEAL mpella fJLTE5HS @3 CFD 05 BT Impella 16 A [R5 s T 19 13 8h ) 2
S8, R RSN R GE, 73 M Impella 2585 2R 3 22 SR M ERC R, fn, W@ —F 0 T
Impella 5238 T AR EL Sy TRODUM #2003 1“7 RS R 5 B O 2 N B AR~ A W2 AP SE B 45 Impella
TR B FE 2 S AR 77 Az 4 ML 8 ) 2 25 R 28 5 WL 5 AR AMBEADUAIE B 2R ST RE S VE R F4 34 Tmpella YA [ 222 15 J) AR IRER
SR MR B IS T AR SN AR AR LI B 2 S R IR O AR 5 AR ) 2 AR SR AR A S P T TR LR B 1 2
5Bk N BN )2 HE 2 O ) B G R M TR AL, SRR AR AS Rl AR B 2 B N T ERI R
BT B SE AT T B IS AR DT B g T X L B YR T S BR A RE )
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Vascular Fluid Shear Stress Remodels the Mechanophenotype and Immune
Functions of Dendritic Cells

Peng Yu'?, Xianmei Liu'*, Rong Dong’, Cuifang Wu’, Fuxue Meng’, Jin Chen’, Zuquan Hu?,
Yun Wang'?* ,Zhu Zeng'**

(1.Key Laboratory of Infectious Immune and Antibody Engineering of Guizhou Province, Engineering Research Center of
Cellular Immunotherapy of Guizhou Province, School of Basic Medical Sciences, Guizhou Medical University, Guiyang
550025, China; 2. Immune Cells and Antibody Engineering Research Center of Guizhou Province, Key Laboratory of Biology
and Medical Engineering, School of Biology and Engineering, Guizhou Medical University, Guiyang 550025, China)

* E-mail, zengzhu@ gmc.edu.cn; wangyun@ gmc.edu.cn

Objective  Dendritic cells (DCs) can mediate immune response or tolerance, playing important roles in immune
defense or homeostasis. In peripheral tissues, DCs have frequently encountered crashes caused by Fluid Shear Stress
(FSS). However, the effect of FSS on the mechanophenotype and immune functions of dendritic cells remains unknown.
Methods FSS was applied to mouse bone marrow-derived DCs using a cone plate shearing system, and the
mechanophenotype, immunophenotype, and immune functions of the DCs were analyzed before and after treatment.
Results Compared with DCs in suspension culture, the mechanophenotype of DCs were remodeled by FSS, including
cytoskeletal structure ( F-actin depolymerization), charge density, membrane fluidity, and osmotic fragility. FSS could
significantly inhibit the expressions of immunophenotype (CD80, CD86, CD40, and MHC 1I ) , decrease expressions of pro-
inflammatory cytokines while enhance expressions of anti-inflammatory cytokines in DCs, leading to their deficient antigen
presentation through inhibiting T cell proliferation and promoting them apoptosis. Conclusions FSS has a profound
regulatory effect on the mechanophenotype and immunological functions of DCs, which indicates FSS is one of the important
factors to ensure DCs-mediated immune homeostasis. This study is of great significance for further understanding the
biological behavior of DCs and the roles of biomechanical factors in regulating the immune functions of the body. ( [E % A &%t
SFHBIH L, 12132006,31860262; 5N AR I H |, ByRLE HEAli[ 201811412 5, [2020]1Y09 =, [2022]385 = M FH&-F
B AA 201615676 5 ; BB A A FIBA[ 201514021 5 ARG 3044201972787 &)

I 75 44 s B B S B I 30 1 B 55

M m'gk kT xR RAHBRY,E O,k
(1. DUk WM AR 220, HR 610065; 2 PUJIIR2FHEPE EE B B NERL, J8HR 610041)

* E-mail; xy@ scu.edu.cn

B8 MRS LA B (end-stage renal disease, ESRD) £ 4 4 ¢4 iy A 5 2 T B, hoO Bk A5 S B 4T3
JYE R, A RTTERIT, AL A S SR A 2 5 AT B KR . T AT TN AL B IR /N A S
ANIR], DAL 9 3 7 27 14 BE HEA T RO, A AE AT 4540 . SR = HE BT SolidWorks 57 1 5 Al AR . 1) 3 F @4
MFLHRA 1 8 B AL RN L, SME S50 3.6 4.3 5.5 mm; 5 RN AFSME N 5.5 mm JEARAHEIRIE | 530 HE A A 15
HZMALLANERAL o R Fluent FPF ARSI kB0 AT e E M #2 P AY I RO S B0, LA 10 Pa B BTUIR I3 15 D i A
W EE . R (1) X FE I Sk K BSME 5.5 mm (9545 H B K P24 55 U1 5 AR 35 YN 3 KT 10 Pa i
DI LBl d /0N AR 3.6 mm Bk BY YR ) Bl ARSI AR O 5 (2) A 00 L ) A B U 8 ) KPR /N Ui R
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FURGIRIE B ROR AL ; (3) St AALEE M 1) 45 AN LR 2 20 o0 A1 T 68 L 22 O FL A AL ey T AN [R] 00 L A O A 22 S
P BT OIS S KGR . SRk AR MIAL S RO A s FE LU 80 7 2 4 PR AT {8 38 2 0, o 2 P A o A A JABE 0 A T 412
THENIRCR I P, AWFE R 545 245 0 A6 AT 45 = ESRD SR & RIR T BUR R IE T R, (WA RHETIHE,
2020YFGO0105)

“RME X BRI BN IS E B Bk AE
I 37 31 71 ZF By B E AR U 3R

RAER R R R F
CLRJFHR TR 2.0 PR 3. LR AL 45 B Be )
* E-mail; lifen01@ tyut.edu.cn;clftyut@ 163.com

BE  “s "R (cross-limb technique, CLT) J2 I R I8 = 30 ik s & & ( endovascular aneurysm repair, EVAR) &
AR ARG SR RIRR RO BA R A SOl RT3 X 73 ST 43 3238 SCA T L 3 7 22 W s, DA
SCRTERI RIS ARG Z 2 E AR, Tk B TIE ES IR E EVAR RJ5 CTA MG, S A SO =2 psiny
IERAL LB TY ARAT AN [F] 43 3 A B R 43 3038 UM R BE Y, 3 ad COMSOL i AR 48, 12 Ak 1M U 311 77 2% S 55000 W8 e Ji2
(localized normalized helicity, LNH) {7 %% F1 LA M BETT BT ] 77 (wall shear stress, WSS) IS % ( TAWSS | OSI . RRT) , %F b 4347
ARJG B SHAEAARY RIR N IR B0 J1 2 R 5, S5 5R Bl REAY 43 SR RE i), s P MER GE 445 ) WAt 2l A1 1 FT
KI5 SR F53 32 TAWSS FEAE DI 52 B SEHE N5 0ol N 1 55, A TR 11 4b 5 OST RRT A3AIE DX 458 52 5G4 i )
B 433 AE XA (R S BARAS R T IEBE R B 7= 2 (HR WSS MSRARE S R M I M A A R AE, 8518 “ e U
SCEEAJSAEM T LA R RUXE 1 378 3y 3 2 RAAE S MRV, T AR A ek R 191 2% AR OA R 53 SR BE RN 43 338 SUS B . (LK A AR
BT H 12002231 ; L ATHT A ARBRA G T H 7212095 )

REBMDRBRNFESEELESIREHAXE

LT LA A
(LVYNI R S S REEER, IR, HR 610065 ; 2.0U)IR2AFL R X, V)1 FL2E 644000
3PUNRAFAETEE B OB, SRR 610041 ; 4. P01 K2p BE2g+05 1 Hby, Jl#HE 610041)
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BRI R AR e bk 2 R R R B A T2 6, SR T 4 R A R B A AR A A 0T P R B 2R i | B
WeRAERER, 51 KON R R fa e, B, AT B AR R K AE AR R F RIS s ko 22 B % = B A7 A M
TN IEER, TR R 18 FITE KR BEAIVORS CT BHR E e IR 2 (e 72 BEE 25% ~ 80% , TLH A n=9) il i
AR 1 AR S B W S 0 MR T S E SR M i s =2 80, &R A Ik oy W8 3300 U IX. (G B Ok J A I A oo % 1
MRS F Wy AR ) AT SFLem MIAEE T 25 5% (1) 1O s BN R R 20 30 AR FR RARZ S TR 4R 1Y
4.5 1% (5.06£4.77 vs 1.16£0.46 % ,P<0.000 1) , i iHs A BAR 4 £%5 (0. 52+£0.39 vs 0. 1320. 14 5, P=0.017 7) ; (2) AR F 4
A 8 LB E BRI BE , 5 7 BB H ISR 00 =)0 3 0 17 0 S 4 4 AR 2 e Ik N i AR BN FLAr B, (3) A
FET 4 BE T 35 40 77 (19.54+12.13 vs 12.68 £4.42 dyne/cm®, P =0. 141 6) FI 87 4] J 3% 3 35 %% (0. 033 £ 0. 035 vs 0. 006 =
0.009 dyne/cm’,P=0.062 5) ol P22 57 . 458 MY FEIA RENE S B = A PN AT e 2 A R R B e ke 2 . 8
I DA RRRIER A 1 330 7 I W 4 2% IR FE P TR R, (R HARRL R AT H | 120722145 PO 1| R 246 PG 12 e = Bk 510k
JE1 -3 -5 TRIH; u)IKEEL G R4 H ,20826041E4070)
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FE Bk AE BN RITIEIN 7 8 H it 3BT
I 37 31 71 5 I8 52 1) =2 M 31

skt EHE R BEHR
(KW 125 1 A W e AT S0 LT A W B2 T AR B R AR BT T s R ST 2 AU R K2 A 5 62 T2, b3t 100083)

* E-mail ; saq@ buaa.edu.cn

BEy  EshKE SO A TG YT S BRSO R B EEA AT AT ik AWEIE B IR TR SRR AR A
R ZR G PN KPR K b Sy B A A8 B A ) 3 2 RSB ) 2 W, LA 0 4 T Al = 50 JD P A AR AR X 26 2R e 2 1R 4
W, ik e, RN RS KA T e RS I IS AR A IS B AR B R AL R A SRR L SRS R
CIVE R GE 1D 34 NS EE TR S A 42 B BRI AL JF R A MIE PRS2 50 F 6 I DLBRAIE . [+ B 25130 fik &5
ey Vi L B 14 LG S AR AR A T KB 05 L, BE— AP PR S A IR S S B I I X o o Jey R MLV A 520, 88 R E BRI
AR 8 255 00 B R ) L W AL F e R o 9 T S BRAT BB SO AR 8 S 45 s B P 908 R 0 ) B 4 [ B 7 %
SR T B DRI R U R (B R R A, Sl K A5 Je R L B i A ) 2 PR S e A W AR AR TR I TR R B
T TAWSS 3¢ 0SI Jhis RRT H{RAFHFAE, S8 LS NELARE N AR 230 ks i 2 B B 17 20
UEJRERIAT T RBORAN , b 5 ZLR G 75 AR AL AXT R IR R SRR, ASBIT ST A S5 18R 51 S A U 3 20 ik e AR AR T
TEIFAAE R OCTE R K T 3 IR A AR B3 3917 84, JF X E 3k A ABOR R RIS %, (HE ARBERETH,
12172033, 11872096,32071311, 11862004)

= 6] fR GR 45 Ef HE 22 Y 4R RS E X H AR Bl 4 72 M Ry
IR T

ko R FLERE L E K AFHE R R
(LR BB TR =R s 2. UK ST S R 2 Bt )
* E-mail :2941242839@ qq.com

By g AR B b SRR O 1 409% J2 fic DL Se R AR IR BRIG . BEE A ABHEAR M &, = MRS EHE AR T
SR AUE G I T AR B — B A 07 T B, A BRI — M n] & B s 208 1 22 0 o7 ik R T 2 B TR BT AR
AHETE AT BRI I3 B 45 A A1 52 56 X A [7] 4t 212 K000 2 1] B ol 468 e 3 265 1 Sl o) 430967 T 0949 3 = w0 L 32 4 B S
FiE e E 0] B B AR Bl ] AT A TR BT ) AT AR A S 6 1, P AT BROT B 0 2 AR AT B (B
P, I X B 5 0 ECROSS SR BEAT e . T ORISR, PSS [R] S50 B 3005 AT BB, IV [] B G A 5P A B 0
RE S MMNS R (LB LATNSEA SIS BB SRR B VR R Jy 22 me B, EEBF 7 BT S RSS20 F) 34 45 ) de
Kb s BEL 3 B Al ) (5 % A W ik 1 WRE 2 T3 oA R R SRR 04, SR (1) Feh i R B A T BRI SR Y
S AT 5 SR A 2 R AR SRR L 5 (2) HEANERER & B i BTGRP i 225 T 22 A8 AN Ze A B M S AN [ A 2
gy eyl i P L X e Rl 1 A7 A KA 1) (2 RS B2 R AN ) 5 (3) BT BB Y e R B T8 %, 88 AWt
FEGREE At — A B HRES H M E
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2T == RE 8 I & 8% AL 48 F Bk 8 T R it
A% bR 97 T B R I Y I 37 e

I BT TR, LB RAAR
(PR YRR S AR Y W E R L)
* E-mail ; 15884624896@ 163.com ; shourongwu@ cqu.edu.cn

BH TR (HLLD) 28R 0 2R & e 2 — , A R RN A E A, B 5 LA (SMC) BB 43 6 1 458 2 [
F- o A A A A E A R R R E AR R R AR A DR B AR AF R, SMC T RESZ B, T B il A T A4
FTRE, RIS WoR , PBCTFERE bR B4R I e 19 R A R R h R AR BB R E . 40 5 K2k KA i R b X
(A GErb 2l | AR S A o BRI SRS (4385 157 7 I 47, £0 35 K (SA) R LL 5K B ME o . SA RE A5 38 iof 4%
BACTSEm B I RE A A, ik SN I AR 55 J7 v 5 48 SA XF SMC 4 i g FIVER BE T 14 52 ] 5 74538 o 7 e
shGPX4 FgiJ5ikL , F| F Western Blotting 1 ELISA A5l SA X i %7 A= K+ ( VEGF-A F1 PDGF-BB) F3A 1431 (540 ; EAU Al
transwell %% SMC 2% 45 P4 52 28 M ( HUVECs ) RS- JILAE A ( MOV AS ) 1 58 FHE B 11 52 1 ; e S 308 3 4 G PR 1 e
et /N USRS S LA ST SA, FRBOEZ % SRR T T BB /N B R R L, SR (1) SA e dF GPX4
FEIRINH 7 ME S S AR SE TS5 (2) SA {EuE T BBl BR B8 o SMC 41 VEGF-A 1 PDGF-BB YA M43 ; (3) SA THAL P
SMC Wt B 25 115 7R 3423 T HUVECs 11 MOVAS (3 {EFIITERS 5 (4) SA B3t T PRI T M Bl it A58 /) BRUA) i A28 24 i
TIKE G, S5 SA MALINE] SMC ABRIE T B2 i LA LI T3 R 5% 43 WA T fg , DA I AR 2 d5t 1t 26 280 e ol 8300 26 i A A
B (ERT HARBEIEETH , estc2018jeyjAX0411, estc2018jeyjAX0374)

BBk AL N R B %/ E /I8 R 2 AR Y
TR e HMEERENE
EE, WAR, KR, R

(LRI AR K A4 5 B 2 TARE B s AW B 2 TAR RO AR QT T O s AR 02 5 D1 A e B W T S22, bt 100083)

* E-mail ; hongyankang@ buaa.edu.cn

BH  shlkoRRRE R A R AR AR AR (RS T 1T T I AP 340y I 40 L 5 0 200 AN L I L[] e
AL IR AL, S BIESE 3 FhANAR A IE RS AR ) | A A A R S AR e (AR Ak, S 3R AR b R e R VR A B S R D U
S ARA R R PRS2 NN BEHUE R R 0078 7 S . ik 2 ApoE”/NEREE ST S IO RERE AR | R ] S e
TREE A Qo PR A W IR AN, I Transwell K 40 A6 425 BE 1, %8 40 M-8 2R A7 S o e e 6 5 58 14y
Mro BT 7 BB E A A S PR 25 R Transwell K 22 50 BEAZ 40 I ) A% < BA 2. 78 T 155 e 40 60, 7 910 7R 400 i A
N BPE DGR T | PR A Y SO B AR AR 2 5 T EL WAL, AE i AR TR T MCP-1 IS o8 Ok b 25 5 JRL 7 b flcga
TE AN I B, A AN R PR A R (18.2+1.2) kPa, i K T E WEANML(4.3£0.3) kPa , WA 4N A9 35 1 A5 W) f /N, ohy
(0.13£0.03) kPa, £ HAAMIEANEET , T F-actin KA, 414240 R AL 72 B A L 5 1S 40 il Wi B8 A 28 4k, adk
SO T AN 0 AR T BB, X R R E WA A B IR 2 —, (ERK AR A4 T H , 31870940, 32071311,
11872096, 12172033 ;b 501l A AR # R4 W H |, 7222308)
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MEh R E ME AN K RS S B i 0 R
RESURNNFEWZENE

WA MR B, B R, XK
(PO ARVYRERR S 2 5 1k B2 B, AR R 24 TARBT LS, AR 610041)

* E-mail ; liuxiaohg@ scu.edu.cn

BRI PR A T R A A M R B O 2 i o8 e R R AR HE B DR AR RE AL R R EE R, AR RN, mA
VAL B2 AT A0 4 L A D0 ( ECs-EVs ) 76 M HE R v A% O AR L, B SR B L0 B 1M 75 v S S 2B ) 4 R 3B 3 i B A 56
SR, B3l 0 VR s 10 287 PR IS 200 R 0 e &/ 3 0 1T 7% - B 2 M SR B AL ) ) S A MU AR . sk a4t
PEsh TN E AR AL | DU TS A R X B 4R ORE R R AN 3 AN TR ) 24 %5 ECs-EVs MRLAR MR BT, S e o i 20 40 i
AR LI LA A LG AN ) 1 22 ECs-EVs FRMERE J) o0 BT EL R EE AL RE 1 (el AR . B BR 33 70 T 8l kG o0 4 #L.AY /N BRL
YL sl it M0 A8 BE P9 K A0, 5 S AR P f T DIt s e 0 42 I 28 P9 B2 AR AR EVs B0 AL, B 1T A I AS ) 7 2 0 3o 2% 5
ECs-EVs (NN EYAEML, R 23K Z5FLAY /N BRI BN 3 i A5 B 266 BRE R 28BS 1) Bz 2 I S5 e 3 22 52 A L, P 3h
WA S LT PN B2 40 20 6 5 22 48 EVs 3 5 BRI SR A UG B9 ECs-EVs , BAAZ% 240 i1 11 5 0540 i 734 Y BE 13858 ; (PCR , Western-
blot E45 R W RPN _L IR R ECs-EVs M CEFME A FRiE, 5RWAH L, Jeshimiligs ECs-EVs IR RN &2 7
W, it SR N A ARG EVs SN, EVs NS 0o 1T 0 6 B 20 G ) 38 4 J e I AN B4 AR Y g
01, AR KA REAL R &, (R AR TH ,11932014,31971239)

KR EFIKES U SRR

A, FSE, I, KR, R
(LTRSS A0 5 B TR B A W BR 2 TR RS RGO 0 s 0% 5 0 A W WA SR %8, LT 100083)

* E-mail : hongyankang@ buaa.edu.cn

B NS RG TR —Z2HEAE SN, R REERE A (LDL) #E A MRS 1 B XE,
AW T T KBRS I A O S O IR R IL R #s & b e AL St 2%, ik RHASER G/ B RE
355 S A AR IR B (50 ) M = s Bk s B I . SR FH R S bk i 559 425 I B IR T 109 01 2 o AR 220 i e 3R, %o BB R i /5 1 e
BERE A, S A I P R AN A T IS . R Tmage J S00-00 5 W52 (0 JELRE RN 4% BE ) E B BL A AR & pR B &
1A ER T AN T 4 2 WAL A R U AT R B SR E R D E A ER S S, BT IRE RSB0 RIE R iy
ARGETTE, &R 50 g REMELSFHRELE N (1 058.17+1 014.54) nm, 75 W 5T 2 B A0 B A 0 25 5% W W 2 TR 2 K0 25 %
(A B B O T A%0 8 AT BE 9 (12.63+0.15) nm F1(86.82+1.95) nm, & [ B BHEIFE 7 (13.10£0.16) nm F1(77.53+
3.35) nm, ZOEE HA K 10.8520.14) nm F1(50.65+1.32) nm, 70% HI2EARH 10~ 11 nm BYTA B4 0T LG 2.0 25 14 6] B
7 86.82 nm FIMHEN, SEiE KBk N R ICI0 R B i R ORES M S BT A OB A e Z0EOER BEAR
WEIRI BRI RN S Bt . X TR HE AL FEASRR RS SE R PR AY LDL 43 Al i BE 500, 487K 1T AR A7 7 HL A A BEL
PERLE, (ER ARRIEEATH 31870940, 32071311,11872096, 12172033 ;4L 50T A AFI# 5410 H ,7222308)
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MiR-107 83 HMGB1 niE S @I E ok 71
EAT R K4 AR5 {5

D L I S .
(R TR AEBE2 TRERE /B2 TALHF ST )
* E-mail; mhy13287714671@ 163.com

BE IR SRR T R P R B9 R PR 42 5K, T B0 9E microRNA Y IR AR | (R I 54 M0 U7 46 1 A A e 8
BN, AR 5 T AR EE 5k A F R N B 4 microRNA-107 ( miR-107 ) % P4 5z 41 il HMGB1 845 1 F & HL
Hl, i LIRS AR A ZUR IR Y HUVECSs, B Flexcell-5000T 41072 i 2 45 , FE R Sh X} HUVECSs 1t in 20% 18
& ,1 Hz SERARR L R E TR AR 12 .24 he i CCK-8 % AR A AR 438 51 A RS 16 L. SR A qRT-PCR HARK:
Il HMGB1 \miR-107 fFIATEHL , 411 Western blotting A , R P ZH 4 i HMGB1 1Y FRIAHNL, &R SXTRAM L, &
PR A SRAE T 40 MBS TR BE ) 3 T I (P<0.05) RV AL & 3 W2k TR (P<0.05) , S22 ik 41 HUVECs H HMGBI
SEP R B ERIN(P<0.05) ,miR-107 FIKW#E THE(P<0.05) . 18 mIBEREE 5K 7 3] A K2 40 4 19 58335 1 S 7%
HEE, AR F PR AR TR A BE HMGBI AR LUK B 23k . HMGBI B FRIBHG N T LLHKIA &6 43 42 5K 70 5 R i 40 i i 7
AEJI A . miR-107 VE A #L T HMGB1 /Y miRNA %‘ﬁéﬁﬁﬁwﬁfﬂfmﬁ%ﬂiﬁ\%iﬂ o I A A AL T PR B AR BB
B, N R0 5 AN RAS 21 B2 i (A8 52 DI S50l 455 28— 25 N miRNA FEIZ00 B SR it P v 45 T B SR R 2ok
I % 24 miR-107 AL AU mimics KA 7] inhibitors xﬁ?%ﬁ%éﬁé‘&ﬂ’ﬁﬁﬁ?ﬁ@ HUVECs #J HMGB1 Kk 558l , iz

2 TE S A% BE 0 B A DT Ay R L TR PN B A0 I R R AR A2, B R B iR T BB, (E R A ARBR R G IH
31870934)

5 T8 1 B 5 NI 2 3 3 2 M & A 4k 4K 15T
S04 RE AR K

A2 RS TR R KA, JLB AL, AT D R
( m}nljﬁwvﬁgﬁ;ﬁ LR, D IR S5 )

* E-mail : liuxq@ scu.edu.cn

BHEY O HLANAR AN SR EE S8 e S A 5 R O AUIBIE R SR MR, AHIFSE B 7E3R 8 0 B 356 I3 M1 2 5% )
O UV MIE I R VE T R AL, F7ik ) A B e ot O 327 /) B L B JUL 40 L ( NMICMEs ) 1 ISR ARE Y 5 3F RNA-
seq ARTHER (soft) FITE ( stiff) PIAIELIE [ NMCMs (9 3P b BRI OFF — 2D A7 2 RO T s R0 W, 46 R 7EHCRIBE 1Y)
FREEIEHE T L3537 NMCMs 72 h J5 95 B0 58 RC A B2 .00 ILAN L AR R AR Z2 4 ANP BNP Il Mhy7 B9SER KRB KFE LT, XTI
125 B FHAT GO BRI, 45 R R 25 R R FES ALt o T2 5 U HS A s TE 8 LA FE BER
R V) 22 20 M B SR 2 A e o B TRIINEPERE LR - Lox A MT-ATPS 3k 8.3 134, Mthfd2 3 F ¥, X 3 MRS
LR AR RE .S58 O IZORR D) RE R AT B0 WU , KU A2 1R N A2 25 SR Al 23 S 300 Iy e oty | 5 R o P91 32 ]
FEIE o 52 M LR A 5 O LA A AE I B, AR 58 I T 27 A= W 2 £y 88 S s 3 67 £ 97 8500 IUAES JER B2 A3 1 37 R s A VR T
f L (ERARBEIEETH | 12072215, 19114 BHE T B S BF AT H ,2021YFS0120) .
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Piml T 55 M1 B E %X & N K 405
VCAMI1 70 ICAM1 FiERIE 0

PN LY
AL 22 B I Bl N B e %% Ak 2 25 A 5 rputs )

* E-mail ; hanqin.wang@ hbmu.edu.cn

BE BRI Piml X EOMREAHA M1 7R £k S M1 %50 5 200 M 2% 85 5 Bl 9 B ARG B 33k g ma | B LA Bl ok A
WAL (AS) B IPE . F7iE  ApoE ™ /INRESh k&5 L i MR 1R F i 5. AS A5 AY  RR # kTR 5T Pim 1 ¢ 5410 1 77 SMI-4a Ky
SERGAH RS RE DMSO AT HEZH, RAIR FHBE 205 (LPS) Ml Raw264.7 4R A7, M1 KU W40 MAse 80 e b 154 b 45
B SR IR IR R 3R 0 B bR 9 B2 40 B (HUVEG) |, {7 SMI-4a %5 4% Pim1 /N T4 RNA (siPiml ) #0551 B W 40 Pim1 36
ik, SR O Y ks smsh kg i & FRAR ML ; e 9tk  Western blot 1Al RT-qPCR HAa il M1 7Y 5 B4 AR fb b7 254
PSR — S LA A T (INOS) | IMLAE P B bR i) 10 N Bz -85 %6 5 14 ( VE-cadherin ) Pim1 41 i (5] 25 B 43 -1 (ICAM 1) 1 145 40
MUBEF 4R F-1( VCAML) Fik754k . S8 S5XFHRZIAA L, SMI-4a 20/ RSNk g B0 ARVT S 020 | I 465 B 155 I £ i M1 5045
TEFREY INOS FIRFEMT (P<0.05) , I N K E S M 58 | VE-cadherin 3 H 7K T+ (P<0.05) ; [AlH} ICAM1 Fl VCAMI1 & H
FiR W E TR (P<0.01) , TEANMEIKFE, LPS 55 /) Raw264.7 4T M1 B4 AL AR 54 iNOS 2 AT mRNA FiA/KF) 2 75
(P<0.05 5 P<0.01) , [AlH} Pim1 & 4 A1 mRNA k7K Al 5 EH# 5 (P<0.05 5 P<0.01) ;M1 % E B0 S5 (35 55 B B % |-
¥ HUVEC H ICAM1 F1 VCAM1 £ 15235 (P<0.05 B¢ P<0.01) , JH SMI-4a T T siPim] A8 W 400 Pim1, LPS 55 5 1Y FL %
AL INOS ik 3 T (P<0.05) ; [RIF HUVEC H B BEAIAE 4435 32 5615 519 ICAM1 Fl VCAMI ik B &K (P<0.05 1§
P<0.01), i Piml 25 M1 BEMEANAAR A, M1 2S5 04 i w] LUE 2 8 P9 5 i i3 o 7 09 2638 4 0 9 R AE R
NPT AS SR, (EZR AARIEEEETH 31670961 ;#146 B5 244 e 55 AR BHE AIHT I H |, YC2022004; “ + 14U #." ik
T S A P A B (G EE 28) T H |, 2022XKQY4)

SMRB M EDRBEEEF A
SR — TR (E 5T

3 B M us A w ek R B R A
(LAt TR BRET S A, Jbat 100124)
* E-mail : houqw@ bjut.edu.cn

BRI ESNOHE S A AR i X R R 2 3 B KO ( BAV ) i S AR AR X AR T 2% M BB RN G LA 4 (AL 1Y%
W, IR B E I L GE R IS BAVs DI RE A I, Ak T E 0 AE AV E 4 S HC(7.1,7.6.8.1.8.6,
9.1 mm) FXF& 340 MBI S5 4 = HD (HC ™ 0,10% ,20% 30% ) , L4 5 20 20 F S50 bXT BR 7 BAV BT #4764 FROT /17, 3
ZFN AR ARSI ) o LB R ZE RS BAV XSG AV G 8 1435 RO & i AL B AR Ak 38 3 IR A PR 5 i
LR XT HD=0 mm BESZ, BE HC B3N, X550 B AL RS AE A AN s 32 3 [R5 AR DG M ORIFAE 0.995 AV 15 KNz )
BHREAR(1.697~1.615 MPa) , 24 HC=9.1 mm B, B J7 4 FIFF#E#(1.635 MPa) ;12235 HC £33 ¢ AV JUA, R i B i
FEG A M8 KB . AL AR HC B9 M RAEERL | 25 HD A8, X545 30 AL RS B/, HC < 8.1 mm I, B0 HD i AV 9 )
JIHGEHRHD HE N 20% 1 AL AL, AN AE B8 B AR ; HC = 8.6 mm I, [T 2544 W] B AR d5c K g, HD 381 30% 30 Al; HC =
9.1 mmf, MPRITEEFI T AV X5, W& HD B4, e Rn 7150 BIREIR T 3.1% \4.9% 11.7% . it fEEE d B d HC B/hat
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HVCR G GEHEAA T AV MG F A AL A 30 HC; BCEBR R HC 557 HD 341 10-30% 1Y MI#45 4, HC =
9.1 mm, HD 3471 30% 4 MRS R AR 8, (R AREIEIL 4T H ,11902011)

— M FEF R E T CFD By L€l & TIPS Rig
TR E B E &

REAREA, TNF R RS 2 R R EME
(PR

* E-mail ; tinghuizh@ scu.edu.cn

BE WP RS TR I8 B (PCG) X 1] VK i Hi A 2 0 DK P9 1T 3 R (TIPS ) AR SR B A B
X, ARG ARG — IR Tk TR TIPS ARJF PCG BYJ7 ik, I3 T I PRAA Q- 5 Al e s e A et
& AWIRYGIA 10 B2 TIPS I6Y7 R TR R . it CTA BESr T R B AR AT ARG By = GBI | 98 J5 MR 5 8 75 0
AT BB TR i (MR KR B LK) , B4 A CFD B (B B A BUEAR BT 1) 3R BT B E RATAR R PCG,
IF B BB S R A Q00 = AT R EEAT T s AT, S8R CFD BIUAS R TIPS AW A1 TIPS RJ5# PCC 51Ifi
PRAT B B S 2Pk B AR 56 (1= 10.992, P<0.001 F1 r=0.934,P<0.001) ., I H.WIZA 50 2 ] A9-F- 25 5/ T 0.54 mmHg,
PEA, CEUE A RT AERRAR L TIPS ARJG PCG MR/, 3B REHR AL TR R SR I 2h 1 S804, i WSS Rk |, vl
VISR SR T BB ARG I R REMCE 7 4r M ifEss . 4518 CFD BEAE S 4R LS EGR A v aR K TIPS RJ5 PCG 1L I T REIT-Af 42
PE—FhEr A7k B ok 1 T 325 T LA FH T I PR S Bl B AR W TIPS AU, (ER HRBIAEE 4TI H |, 11802253,12072214)
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- WD TENNZEENFZEYF -

N -HE R A iPS 4RO AL\ 53 LB R

}a[};ﬂ,\l,z , é};‘fx%3 ’Z%_;%,?l,z’% %?1’2,?67&&".1’2,#5]%’,7}&1’2,% %%A ’%]-S—ﬁﬁ;}J,Z*
(L ERRA IR K2 B SR 2 TR, A 125 5 0 A A W A e, Jbat 100083
2. AbE AR MR K2 AW B2 TR mORTARATH oy, dbat 1024025 3. hERMERE A WP BT ET, dbat 100101)
* E-mail ; 08838@ buaa.edu.cn

BH REE TGO LU 24 N T 2 R8T 40 AT AR 9.0 AT (iPSC-CMs ) % FH T WILAE K RZ RE R 2 BT 52,
DA o O o WUAE BRI BEAL I A . SRR 45 1] 43Tk v R 6 T 40 B 6 PR 1O WL ) A3 Ak B v | A7 AR 25 A AR AR AIK
HOGEEAR R TRIRL, ABESE H AR AR ST 1 RO 4 B 52 U [E) VR FI X T iPSC-CMs 434k UM 20 | 3 257 4538 19 175 S 15 97
BB, Foik ARWERE R ISR 2] e B8 EORI B AR G ST RT3 00 ) -1k 1 284 B 3R A8 475 S 100 WL 40 L 85 5 A fR
R AR AR (PDMS) IR b TS S FR RIS A i HLO LA A B . SR RO SR AR RS Fr SR AR DAL 40 i 254y
MEARIGE, GR SR ER, ESH(5% ,1 Hz) FIZ BB 20~ 50 wm 254 F O ALAY AL HRAE B R DGR M 3
KR FE L AR BER TR A RIBOR AT T OB o3 A SN yR e, Ko B 2 AR D AR S S8 . 3 J A DU A4 i PR A PRy
iE, TIE IG5 30 A A k35 R O UL 4 L A L) BB O 10, A A i (2 R (APD) IR IR ( APA) 5% 8518 ABFSERUITE
- R A RIS T iPSC-CMs ZEZ5F R A BRI RE 1 1) F 58 BLBGO WURHIE 53k, Q0 20 M 25 48 R AE 03 , 0 LI 4% 5
PRI RE R R, (HK AR ARG |, 11972067,11572030)

CXMIR2 FEHRAIEEREERT4Aa
= EZ A is P&l A 3
Fag' A H

(L PEPEEZG R B isebe, ) P P A iR A Y 02 S 0E E G 00 % 2. PR W) TR Bt/ 1117 [ K AT 1 8 )

* E-mail ; luo.ziwei@ live.cn ; yanglibme@ cqu.edu.cn

/

BH EH CXM102 JEFE CERESER P Eamis i FOLH . ik el A MUbsE A O 2 Wik B bRk G
Py CXM102, [7] Ak 38 iek 240 35 75 R0 G e 5 G Y i . 11 WA [R) AR I By A RS 5T 120 (hBMSCs ) 3 & ik e AT
LA G BES Y (6, e EP RSN CXM102 % hBMSCs [ AR b 5% i) 5 VR G i 4l 3 2 4 R SA-B-Gal B8 iE 55 AUIR
4B S e B Ak ST S A0 M R S A5y AN CXM102 % hBMSCs B8 32 FR1IE 19 520, 7 LA ELISA #6002 2 /) BTG
4y BT siRNA FE AP F1 6 2 CXM102 155 hBMSCs F ORI Z19 2 FHLE . SR (1) BoLlid 2y
PRGN AR — Rk &) CXM102, [A]iN & B BMSCs F WEBE J1 5 4F I 52 5RH O, T CXM102 AB5 3 & 4F hBMSCs &/ A Wi Jf:
IR AR 520K 75 (2) CXM102 W HEHT hBMSCs %, I fe i/ = 2 4 i v yH2AX il pl6INK4a (3R35;(3) CXM102 fE
% hBMSCs " ERLIR B 2K 5 (4) B 4F hBMSCs BUH /L RE 1355 , S5 UIR 5 346, T CXM102 BB {2 #F &4 hBMSCs
B, IR D540k 5 TR, /N BRI B ATE 52 CXM102 AT A2 2 58 3 /N BUA Y B & s Qi I3 SASPs 4335 (5)
CXM102 i i il #4155 5 I F TFEB A #% 2K i S hBMSCs [ W Fl il 7% 3% 2% JF U8 42 % 4F hBMSCs 1Y B 5 o b v iz,
5 CXM1023# i FlE S F TREB ARG S 40 A 1, JF 33 %% hBMSCs M2 iz . ()7 PHRHE L R A A L0, b
Bl AD19245094)
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A BT YIME A XS & 4 Re B & K 3 1T R 52 IR

RkE,BAL | R IR Hesrag
(LACTAUA AR A, A4 5B TR B s 2. USRI AR R B TR B AR i 0
3. AR R BRI TR

* E-mail ; sunlw@ buaa.edu.cn ; yubofan@ buaa.edu.cn

BHEY RUBIAIESE, TN T e B 4 B AR AR AR A 1 B AN IR 4 B EMR AT T AR T R A IR TR Al
W THAEAE [ & 3l , FORRF 45 % 7E 30 Hz/39 Hz/83 Hz/89 Hz Ao i, 5 4 M ¥ 3X Fh [ & U 2 J1 2347, b JL4m I B R
spectrin fEEHE R ZEAFERE R ATP BEOLAE ORI, BAI81Z IIIEAS IS, B -/ NV 22 40 P9 B9 B 7 B D10 2 15 4 i 52 1)
B AT I N — AR 9E B A% A B VIR JS A0 B D Sh R 4 7S Ak SR T AR B SR A e A ) 2
PERH AR AMKYE . ik it B EES AT 4 B B IRR BT UIBA R 45 ( DHM-shear integrated system ) , 5 3 >R
£ 15 dyn/em® FARB YRG5 MLO-Y4 B AU A1) =4t 4 B MR SR BUE 41 i R0 sh 55, JF X By win/Ja B i i 9 & i sh il
PR AT FRAEAR R GAE bR T LT, R BFSR S SRR R4 30 min JRAKRBT VIS, B 40 M2 1 & Dk 3h iR (5 i
(132+26) nm J/NZE (110£21) nm ; % BTS2 p8 A5 18 45400 G AH R 48 XA 1 0.55+0.196 Bl /N2 0.38+0. 114, 3% 3l b A B AL
BTG 22 3 % B AR SC PRBIC B Rt s 1R o 2 2E S SRR, A R W Sh o SRR AE IR A A5 T N i, &1 30 min JRARDYUIME
FHAEE AU 1 22 0% S0 W A 055 LA SCRAEARR 2B T A4k S S S ST i A0 LI s R PT84 5 0 2 o 22 ) 1 1O R
AT —E SRR, (EF EAREEATE | 12002026, 11972068 ; JLH A2 il K K #FAER IR AATTHRITHR B, YWF-22-
L-1236)

= 48 3 ) R o B Rk B T L 5 2 1 R A R
B EHLHER R

HEET RS A R, B AR
(1. EPRIT RS 2520 54 TR RE; 2. PR PO BT BOR 53 s 2R M LRI S ol ;
3. WRIRGTAURE A AL 2 SUBTARL S et I T HOR B K S0 %)

* E-mail; ghchen@ cqut.edu.cn;yglv@ wtu.edu.cn

BRI bRt A FE P i R R SR SR T R R R f R I A A b PR B SN 2R S A 2N A
Wk, BFFTFIE T ) % 5 T B AN i ( HSCs ) BAH BAE A I T T % HSCs 7EM A B TR AL LT, 5 B B BT 5% 35 5 R 22 X
HSCs )52 2288 T /e 4 sl = 4E50F T MELIBERL HSCs FE MR T AR 10 BLSE =4 J1 4R EE . Ask AN ad Xt A [
PR A AV 04T DA ML AL B, T AP £F 2k Ak ik i v S ) 5 0 2 10 = A S B G DA [ 35 o I ke B,/ 0 1
HSCs M E AL A S 0 5 RO Sy 5= e L] . B8R R FIRR B 27 2k Ak v R BRUDE A0 M S E B AT N TR g 2P, i
PEREBE A LT A AR BE IR AT 28 W34 I, HSCs REAE S AL P8 BEAT ZRBEFIAE R, FLAR AT 7 R4 g e o I 2 g 1) b A1 ik
HSCs 16k, I3 B W2 AT LA 3 £k 19 HSCs & A8 — 8 B B A 3 4, JL e A 18 AL A M & A2 T T, HSCs 1 1k e £ B
integrin B1 AYFLIG LA K F12EBURE H YAP AR, Wi i FRAEBEZ integrin B1 A1 YAP F4K1G , integrin B1-YAP F12515 538 I
XF 3D FEFTRIEEE S 00 HSCs WG AL RN S5 B OCHEMIEIE T . &1 Z4EETNIES 5 T HSCs LA % iR /E i, 4R
2T R T3 T ) SRR A T T A Y HSCs Wk &2 i BUR A B & A PR T A BEI6 T ATk DL R i 1) YAP FH T integrin B1-
YAP J) 55 5 B HSCs #E— 500 fhth g W 5 I 4F A b 32 it — A B . (BR AR ETH | 11702044,
11902061 ; KT A SRFFEFE 4T H | cstc2020jcyj-msxmX0350)
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zh 75 25 o M BE X (8] 38 o T 2 B A B 53 1L &%
B R 2 2 B 52 M

FRIRAR', B KAR"
(1. ERK2 AW TS, 125 F A R 2RS0T %, K 400044
2. BINGTLIRA AL LU A AL S St in TH AR EZK TS 08 %, R 430200)

* E-mail ; yglvbme@ 163.com, yelv@ wtu.edu.cn

BH  HRBEIE BRI TR AT A A B R, B B & 2 B Bt X U A OB T 5, BRI
ELUESE B A ) 2= SRS v AT A0 AR A A= 2 A5 R (0 356 5 W 2 2 48 T Qo e 3 2 B Bl P i ANV A L AR SR AR S R I
FESh IR T X8 78 T 401 ( mesenchymal stem cells, MSCs) BB /b M B BB EWAEH ., ik AR50 B R 5 A1 D-
(+) - HEIR S5-I R G A S DY IR 16 W e/ Y e BRI TR, T8 ik S8 A SR AR T /K BRI U o D-(+) -4 WETR 8-
TR TE 7K B e HP A 7K A 3 O PR 5 2 12 - 7 A 5 S 1, (0 Y 56 R T A e/ 0 T 1 ) 7 D6 ) < Tk A B S A 388 o, e 2%
PR A KBRS AR BE 2212 sh A 42 T, ZE RSN RLR P9 2 31 2 22 356 5 W BE 3l 25 32 TH X MSCs Al 41k 2 B B 18 52 09 5 i
SR FSHIEE KB AR AR AT AE 7 d NN T HB A (14.63 + 1.18) kPa 42 FF5(68.37 + 4.99)kPa, MSCs {EZhZHIEE K
B HLAT R0 2 W 1, A0 B 7 R e T 1) A e T R B B ) Sh A B T T S AN . AHIF T A B0 3k T I B B A 4
FHAEARSMEIE MSCs BB MSEARIC YRR . AN, 76K RS St 8 S BEA o | & I3 S5 I B s 2 $2 T mT DA 1F B 12 9
HARSE AR, it LRSS A et MSCs A9 AL 21k SNk B Biis &, B o8l & 2L i sh A 4
FHI K EERE SR AT BYF T sh A8 3L 5 ) 2= e 38 5 T AU i iz AB AR IR e H . (BEIR A ARR#3 &I H | 12072054,
11872134 ; HERTT H AR FF2EFL 4T H | cstc2020jeyj-msxmX0035)

Piezol ML FHEXN S E FEFAAMEY N FIT A
= E R R E NS

FRE" ,RER, B B AL I HEE, EAL I R XAk
CHMRE)

* E-mail ; luomingzhi@ cczu.edu.cn ;dlh@ cczu.edu.cn

B SIETIE VLA ASMCs) BRI 225K J1 45 012447 0 2 5 e Wi SOTE = SO NP o 3k S 40 i ) 2547 Ry 32 B
N F1/ AR PR o Piezol W REJREH B F1 24 AVAE 555 243 F . {H Piezol BIMLAIIE X ASMCs 19 712447 R iR 1E
WA WA, 3% R Piezol tL2£1EAL5 Yodal (1.5.10 pM) Fl Jedil (1.10,100,200,400 M) &ZbHEAFIK §L ASMCs, 7351
KA MTT,OMTC, 25K J7 AR, & AN AR  Fluo-4/ AM FRic A5 A6 I 240 B 336 14 | AR B 225K ) A0ARAERS Aifiss (55, Rl
JE R JH SIRNA S A Piezol {923K , i # I Piezol T (Gd3+, GsMTxd) M HAIG VLG , ¥RFCSE R i 1 Piezol B A A
M. &R SCBEWEWENIEFIIIH ASMCs Y35, TKHKE Yodal (5 wM LA ) 1 Jedil (100 wM LATF ) & #0il 40 i
HGE . SRAVIKHRE Yodal 1 Jedil Ab¥E ASMCs R LB S 3800 L P9 45 45 55 R 3 415 40 B I 38 n 42 5k 7, 3R R IR MR JE Yodal A1
Jedil ATLIETIK ASMCs, &M siRNA {55 Piezoel HYRIXEH K H] Gd3+F1 GsMTx4 I Piezol BTG LSS AT LI Yodal 1
Jedil SR AIEG(ES DL ANMIMIBE FIZE5K S, 4538 Piesol AYMLZEBLIG HA E75K ASMCs A9 A= 90 124300 , 378 Piezol AT HESE:
ASMCs 125447 A 5 B4 TE 2 P 40 4, A IS SR #0L [) ASMICs A I I 7Sk 2 W JF A B e eat, (HR ARBI%H LT H,
12072048 11532003 )
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NFIE RGBT FRVOALR T ERRBNIREN S

AN SR
(VHLAEMAE Al SHOR B, P64 710000)

* E-mail ; fengxu@ mail.xjtu.edu.cn

Bl  HAIEELE (positive feedback loops, PFLs) i R & fit = A SFA A A ( Bistability) , Bl 2R 58 R i 78 AN [F) e etk
Ak N AN, B RIRFIR IR A WAk 2 PR 3% BRIE i 1F S 45 1A I8 ol A R 7 A SRR ZSAT Sy, B - MAPK A5 1) 1 B:
A A Twist]- Prox1-TNC {55 5 A T A A0 BT o 100 0 27 PR 28 e 1 £ 4 i 7 A4 AR S B R LA B 75 7 O LR ET
A2 LA AT B R A TR B E A ANTERE . TR AR BB R | 25 G TR A A i 0 K P AR R Y
SRR B O WLET AEA Y e (RN BE RO HE ) | 32 A S A 1 (AR A 2 T integrin B1 F1ES 7-1@ 1 5 1 Piezol ) Y
RIREBHINZ e ZIE T J)2 1E S A5 101 % (mechanical positive feedback, MPFL) , % [l B4 XSRS T S i 1E 17 A i 4k
DT TR A, B8R Ca™ Ml Yes HIREH ( Yes-associated protein, YAP) TE 7722 1F [ 5 18] 3% 1) 800G e B & AR
FH 5l T 12415 S S0 A A 05 5 505k 0] 4% %) 5 JBE 1 i) W A T 200 Jf 4/ 2k F3 6 J3E | A A 00500 6 0 L 00 it e 8 8 TG 2 A
210 WA ERRIR ML B O LT AEAASTY 165705 10 WUSCET 20 40 e 17 S5 B 88 3850 1) ALY , A B LI 2T 4 4
JRUAS T 0 ) AR Bt T PRARAIL R AL AR, il PRIG T O ILET 4R AL S Bt mT BEAY 25 W7 HE S AR YT T BE

HINEE BT 71 5 14 B X 2 e AR AR B i #E AL )

A A
(P EBFEHEAR K
* E-mail ; hz293033@ ustc.edu.cn

B s 2 AR SR S5~ P 0 A AR , ) B AR A o 240 O B Ao B8 RIS 1 5 iR AL 3%
(1) i BATAS [RIREE ] 266 B T AR R G R AE 2 HE A PDMSS JEJE SR HTBUT ) S e ( AFM) AR A B U 1 i A M O 26
MHESL , LA A AR 722k AR o RO BURNR BE . (2) il BAT R BE AR BE (Y PA JRCEIR , 5 40 MO A ffl 2 B P R G |
45 [ R R LS 1) IE A A A P A LA RR L (AL S8R (1) B 40 ik SO S 52 T 286 R T R 285 MR B 4 T2 ) 8
R AN PARFRAT AN 50% o (2) A B BE P A T 7% P Rl B S B PR RIS AL, 40048 o — 2 A AR ) 22 1k 2 BEL 5240 ML )
BRETEIERS , 518 (1) AHEANEE TR ) A BTl L 2 e s A A AR, e T A0 M D RE S5 g 2 ST T R Sl B A A
AR TS0 240 0 09 77 22 2 BRAT O, LU AN BH A5 (2) AP 2 PR RT LA 2 M2 mig 40 D 1) 5 1) G2 3%, W58 45 2R D i P 240
JE R P TR BB ISR . (R A AR TTH |, 12002338)

BIRFMN SHARBRELHD N FEE

Y S
(PG R a5 AR

* E-mail; minlin@ xjtu.edu.cn

B 0 0IE 5 Y B RN R SR A RS I AR AR B R A FRATTAY SE B 45 SRR W BB R S LR B0 G
PR B AT 52 e 20 01 SR HE 91 LR YAP AZSE th IR T MR A dmiz . B RS 8l ) 2 A s L 2 A W) 2 B
FiE ORI ZANEhE A 2R S T 3 AR (1) SRR S IA- B A # 8l Y L AE Chan-Odde 28 LA
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B2 T BRI B E 2 B EFRRE0 ; (2) DB 2 A 3 Sy 508 25 18 T 3R AR LBl 3 22 A T B B
L FEBIT (R R IR B B 7 il AR HE S 5 (3) 200 i A R A8 -3t S IX) i (i A 1 . 25 JB T LB 2R 1 22 2 L 40 M A SOG4 1 5
YAP #ENL, SR (1) BB TG BB E B, 3R WLsh 2 (1 22 AN RAR (H 455 204G P HES  A0MIAZTE AR YAP AR
(2) B G JE 00 2B I8 R 1] %) 18 -5 S0 A LB B 11 22 B8 A, 51 i 200 B 24 22 B0 7 1) BELBIL 4343 5 (3 ) 6N ) I 2 g 2k
BT b3 YA W PR R E R e A S B T B SR 2 5 (4) 0B O S 0 B SR A SRR T LA S G PR S BN
WEM, e WS IEER AR T LGS AR SR AR NS R (A 240 SOk AN M AR S A, T PE YAP B L T
i srfbdriz, (EXRBARFEETH ,12022206)

hEfEaEsEEdIEZNEE TEREHAMIEE
i# M iniE DDH & i i B

P N LY e
(1 L3S R EME AN RER; 2. BIgSE R F MRS LR ERE)
* E-mail; clypurpose@ 163.com

BHR #CEE AR (DDH) & B LIESET T2 450 55 AR s 0 S8 KAWL BB . A RS S A7 55 DDH &
BN %A R RE OO B T & 09 B 20 5 R BRS04 i Rp AR A8 AL, DAFR I X 2648 {6 % DDH %95
PR EE, Ak SRR R LT 2B B WA S BT BB S AR AR G L A KHEBRARESY 4 3 41: DDH 41, 0A
HRAEHE X RAL) o SRJGET Micro-CT FRAT BRIT /M3 BB K BB T B 09 B S A A0 A 1y ) 24 P BRSO 5 R 3l 2 4
LU G RE A0 A AT AT PEAR HOR B A H 20T e 0 PR A IO 4 %0 A A A R B Sk 3 AR A 9 U0 e 3 o 2 [ U 40
LLB U S = R S 3CE T B B A R BHR AR Z M C R, 85R  DDH A S8 = A i 52 T, Ho& 40 i i 122
ARG 5 [RIEE, DDH 41 Ap 1 200 &) PB4 90 4% B4 T S 8 0 S 389, B3 A A 7% Sl A T I S 5 B BR oG AL 40 B kb
[543~ , DDH 2B T B Tl s 40 I A2 ) S P BE Ak, B B e 5 O T B 3k 645 IR 5B ML 9 D e A5 3 h B B G
&it BN ERNSE B B S ECE T B A Y ) R0 AR, T BT OB N R AR, B &k DDH %
R HE S, FOE T B b E AR R DR iR A 0 DDH SRR IR . (EIR BARRIEIE A TE 320009265 FiETRHL A
AT R NI H |, 20YF1435600)

MME RN KR IntegrinBl 1Y & & K& E X
JE) 48 Bl 43 44 fp iE B9 3

TewW, A F,RE5R,F F,5 &F,.F MK @, E TS F OF IHK
(B BKRF HALESIT R )

* E-mail ; dongwang@ gdu.edu.cn

B B A0 A TE ST e 402 S S ST A — A R R . A TR 2 2 AL BIF 5 A6 78 3= 2 ) ) A
— R AUH S A0 ST A A0 , A5 B ARl — BT R LR GO AR, I RIT S8 7 L A8 (R B 05 o Sl 20 B 2T A4 A i 1 2 AL
il ik i — R I A A i B AR RO A R R M S e PO g 6 HOL I IR AR LR B SR ALE 7 T R gRT-
PCR B UEAF Tk  WEFE TGFB A5 5 38 B FIRL Rl 0 FR A /3 AL s . 868 FRATIEMAMAEE T — D H A i R A ZUR Y
JE 240 JHE T P B 40 ) MR A R T S B A A A T R LB e T BB R LR SR AR B IR A A
M R AR bR i A . BRATT R IR 3 B R LR R )58 TGFR i I BE 58 A BHL L R 240 i 3 A U LISC £ 44 240 M, 2K
B ECEEIR B IR TGFB I m] A7 R BH L T AR 2T Al . BAT T HE— 20 R BN B 20D Integrin 1 4155 R A B2 X ) 240 Mt
PRI | B JE A N B A G- B PR, DT 5 5 TR A 2T Ak, 4538 ASBIFSE 8 7 A5 AR At A8 A 2 S 78 B A8
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TR P SR AT 4RSI T ) TR Bl A A B A0 MLE 5 Integrin® 1 /A2 J AL o B 12, DA TTT 22000 40 i PR 91 4% )
Yo Abdinis . HEE M IntegrinB1 1 TCFB 155 18 R W AE I 2T AEALIRITIRTT HME

HETEERMAETXKBAFZEFZFEER

BET.E E RAE E W RAMSE, Ak
(RIEH TR A2 TR L TR BUL M SR B T R E SR E)
* E-mail ; 1bo@ dlut.edu.cn

BR thaocdi SR Al & BUR M 2R 2L T, B R R 24 b THL 2 R R 0z S B i 2w, (0 & BT 2%
HRWEE EZEREM, ARG A XU % R R s 2Rl B REE M. Ak WIS 72003
PRAE L% (fluorescence resonance energy transfer, FRET) (WIFNGK J1 %R , BKTS Fl RKTS, 4351 FH T4 RIM-BP 2 4 F2 5550
FE s 5 TGP O S Al AT A BB B, 5 AR BG SR A0 4 22 4 AT SH-SYS'Y 40 it v it o 725 40 8 7 (120 mM ) 115 30k Al o]
(10 Hz) i HIHAEAA T ZR D ML-7 I Nocodazole BC7% 4 il - 42 54 e, i A JIEL [0 st 1 2% P JB6E e3¢ 720 4 6 68 0 14, £6f
FM4-64 JURRIC TR 2, JE 2R 45 W 045 R 28 FRET #4198 C EIMA, i T Kmeans JAS 43 #7117 573 1L YPet/ECFP 1)
FRET ratio 284k, #5R  ZhiER 075 S A2 R ) BKTS R4 19 FRET ratio {A FF#, RKTS #4 #9 FRET ratio {6 I F+, 2
At 1R IS  TRE Y FRET ratio {HAN AL, 1B S8 1A BN G % BN U A5 A 00 A 284k . 3850 U384 B RS 3l
PESR = IS 15, BKTS HREHFT RKTS FR% 1 975 A i 2 W 5 48 0 g R AV Rk Ty J | PR (0 A8 AL I B ] /)N . 8518 4
HORE 1] RIM-BP 5 22 KR 00 2 2 il iy R, 568 i 40 00 58 i s €, 9804 Syt Rl o Rt B2 38 13 22 PR, 400 il 22 Wi
AREEH B I RIEZ —, HaX — i B2 Bk AT, (ER QAR ETE 32071252, 10 T4 B AR RE S TUH |, 2021-
YGJC-01, 2021-YGJC-02,2021-MS-121)

Actopaxin 77 520 B A B bz 1 1R i3

W RAR L F MR RFRE RALE 3 kT
(RIEM TR AP BES TR L TE RN S EYBEY T REE AR E)
* E-mail: 1bo@ dlut.edu.cn

BH  JREB%E% BE( Focal adhesion, FAs) & [ actopaxin g5 40 M0 B 4L WLBH & 11 LA K FAs BEEEIH O & R 5527 TP
paxillin 2 FAARZE &, H AN actopaxin FT B2 ML P B 77 4% 38 5 6 SR A2 (Y BB IR, Hh T 802 T 4 A 00 400 - 42 5
FAs Z A J7 1538 1A 2 T B, H T3 AT 2 actopaxin /-5 41l 57 7 1% 36 14 7 AL S H e FAs 5522 P T REIE 2%,
Tk T VOCIRAE R H AR BT actopaxin 522 Z 81 J1 28 fh 1Y) ASSA ¥RET I 50 UE LT RERRI: e 5 Y ASSA 8
EF 1 U-2 OS2 53 59422 R 75 AN [ 356 o 0 P38 A [ bR R R 0C I, RS 1y o i B 22 525 0 FHl siRNA T4k actopaxin
R AR AR LK - paxillin 25 (A PIR S1RMEEET DSMP Ay R S 225 0 468 ASSA HEHEL#5 RAFIE N7
RS | 20 A0 RS0 A A T e, T SRR 22 5 F A 22 TR 7 4 AR AR AR I ; 1 g A1 5  extracellular matrix, ECM) fif
FEFNZH LRI AS TR S B B 2R 5 FAs Z IRINE J) & AR AR AR Ak ECMZH B I paxillin B 7 AR , (H TR actopaxin X AN [F]
ECM 1S5 1FF paxillin B952 T3 K/ JCREMR . 4598 ASSA BRET A9 B UE W T AN 2R 5 FAs Z RIFETE A I J1 538 ;
ECM B B F2H ol ol AT M0 205 FAs Z Rl A9 1 K/ 5 Actopaxin f& FAs I EE B ML T 7, FTREMJE T FAs B9« )
12" EAEN UM ) 5 5 i B v R4 G E . (R AR BRF S G 00 H 32071252550 7948 A ARBHF L4 0 H
2021-YGJC-01, 2021-YGJC-02,2021-MS-121)
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MR AR RS K 5 B R E N 11715 1 Al L £ 5t

EHA ek RAE A W RS,
(RIEB TR A B2 TR L TR EBUR M SR B T R ESNRE)
* E-mail ; 1bo@ dlut.edu.cn

B IR VR T 40 & A BA S R AR A 7 A T R R 6 R A T P9 A A IO ) WL A% 358 100 3 B, A R 5 B 2R I )
N AR RN I LRI S 1 25 (B BRTS AR IRSR TR, FiE BT oot Rie R B g4I M 5 5 48 h)
SRS IARET LESYB, MARA B TARZEH 2 th Bk 22 11 (GPGGA) x8 R DEEE 1% ECFP/ Ypet, Ho— 3l i Lyn & 48
] ¥ H SN UM, 5] — Vi ad B-actin B ELE R AZDMIEZL T 38 5 SO A B SRR B 0 TR A S UG B AR 1 e A AT
PSR T AR ;25943 W) T E 5 YRR AU IR A0 U-2 0S BB 2R 45K AR IR S it AR FE 454 , sl 3 vl Zm 35 % 4
T B L B R 3 e O I R A B R AR R R AN FRET 2856 MG, AT BUIRAS T 4 i -7 6 w40 i 5 4 it
BURIE EAA NOTIRAS 85 R BRER LESYB WY E O T AN 55 28 8], A R Dhaetett B RS T i~ £ 58
28] [ A N 25 KT SR 5 A AN 3 2l o o L T R A S T SR T 9 R ) 25 SR AR, TR IR AR B T
YA AT VBRI PP 22 5 . G598 ARG AN 1 ) 2 i o S A0 T — ke 00 40 5 5 40 BB A 2 TR R T AR AR TR
[l B} B 200 b R T ) 25 55 0] BB A I AR I W T RE Y 12 Skl . (ER AAABE I 4T H 3207125210 T4 A AR#
F4TH ,2021-YGJC-01, 2021-YGJC-02,2021-MS-121)

5 T 408 R B R 10 40 B 3 o T AL R 5

ERHRALE IR FE ] kT
(REB TR EY B2 TR, LT RERLS S A ESE T REEATRE)

* E-mail ; 1bo@ dlut.edu.cn

B Az B AN R , 1 7155 PO 40 A -0 - 28-Sy S B 2 B — T BB A A5 M A% sk Bt o, 5 4k h J=y
BATEH AT R A AR S AT . A0 R B 2R I HED ) 5 R 3R 80 o B 1) 43 A 452 5T R R il e A Ak = A
PILEFEERT . T H AT A SO AN 2R HES) 5 R 3 4 B4 A 00 T H., MoV R R e X 5L, Ax AR
R T FRE TR 0 3R e AU PRI 35, DA S At i R HE 9 R 3 28 o B A 1) TR 8 AL A B, i P 3 oo L R
P TR P AR FEE 1) 200 MBS e ) 4 I B e ) P S A8 A 368 FH 24 0 K 400 B 15 B A 22 I 454 55 DT, A 286 B IX 3 5
FEFEI IRk S1AE Ak, SR BRI 2R 22 W HES 55 53R 2 25 BT 14 3 A 2B B g A 5 =2 3 v i ) R 24k
SRR SR AR AL TE A5 40 B Gl 2 % 5 DX AR 0 B SR8 5 Bl 22 1) S5 AL B DR BT 85 B DX 3 L Al 8l B IX R 5K ) AR AR EE I
it (E IR R — T HARS AR AR . A4 T 200 B AR 22 W HE S 5 )= 350 2 35 B4E 174 43 A 5 AS 5% i) S 5k
IR AR Z BT, 22 B HESN 5 2 i RS ak ) AR (RS 20 B SR 4 1) 4 R R JEE S il Lk 0 B AR Ak g B i Ry
HELAE BER B SRR AR bR B, (ER B RB2=E 4T H ,32071252; 1 74 BARB2=E £ H ,2021-YGJC-01,
2021-YGJC-02,2021-MS-121)
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UIL'fZl:ﬂ(iE':I:' P-l_jﬂ% 71 '—J'E,]A':P Iﬁd’iéﬂiﬂ@
B2 B & = HUE BB = HFHE

INMNG L EOR,ERE, FAR, EARE G, AHIR, I RER, AR, A, R
(HEmg LT R ARk 5 TARR2ERE, 1M 510006)

* E-mail; yfang@ scut.edu.cn ; wujianhua@ scut.edu.cn

B BG R BE X TR M 40 S5 4R 3 J8ORE B 32 40 i A AL FE oG (R L s R AE H BT AS B AT AR
FiE BRI RSO R A Xﬁ%%%ﬁ[ﬁa‘ﬂﬁﬁﬁ P2 IR P-EEEZE M ICAM-1 5 GPlba ) ThAEfL KL
S5 B AR H ML 2T AR B 8 i A Ak B AR RN TN M A5 i N 5 AE 7 AR D ) 24 FREE 0 St A i
ZEEN D RE AR L A B RRAE ; N FH B 3R 45 Bz MAEFWMAESEE, SR FEREEMN PAEEER L S ARkl
MU I B2 A R M , & Ly =, F L a4 i 1R RUEE il MAPK 5¢3E MAPK {5514 3080, 7ERAARTY
T T, MAPK 5546 SHZAIMA Ca® BT, 7E 2 min WG A F ;M 3E MAPK {556 S8 & K H05, &k
FE it i RUBE B A= #F P-3E #2345 PSCL-1 KHE Y RFR, ARG 7E 1 min IWLAZEREST Ca™ P TRARIM: 5 =X, 58 42 ik 12 B~ 40
MO . MR EBAE P | 24 5 (H S48 3G AR S A 6 A8 J2 8 1 ICAM-1, GPIbo ¥ 38 BTG 09 B A 2 fih & 19, I 4% . moesin
actin Al talin 25 T4k MAPK {55155, FiORBII 7 A gont AAD A s 1) RS (%) J 3 B 4 200 7 A B2 i 4508 fB T DAAE
R ERBEARIENIEN], Hit 4 P-BEERERN TN 2 BEENIEL, B2— 1N FHH MAPK 53E MAPK (5516 54t
7] S A SEtGH E RIS S SRR SR I A W 2 B e T RAE RO T RE R, (EIR HARBHF 4T H 12072117,
12172137)

Assembling Proteins Determine Elasticity and Propulsive Force of
Filopodia for Cell Migrations

Xindong Chen, Huikai Zhang, Xigiao Feng "
(Institute of Biomechanics and Medical Engineering, AML, Department of Engineering Mechanics, Tsinghua University,
Beijing 100084, China)

* E-mail. fengxq@ tsinghua.edu.cn

Filopodia play a prominent role in cancer invasion and metastasis. They have finger-like structures, assembled by actin
filaments and crosslinking proteins, such as fascin, plastin and o-actinin. Filopodial protrusions based on actin
polymerizations are crucial for leading cancer cells to invade into surrounding tissues and circulating systems. Therefore, it is
important to investigate how molecular proteins regulate the mechanical behaviours of filopodia and affect cell migrations in
extracellular environments (ECMs). However, due to the stochastic assembling processes of different proteins and the
limitations of experimental measurements, such quantitative relations remain poorly understood. Combining the three-
dimensional stochastic assembling model of filopodia with the finite element method, we here reveal how single molecular
proteins mediate the elasticity and propulsive force of filopodia. Specifically, by realistically simulating the intercellular
stochastic assembling behaviours of different proteins, we firstly develop the three-dimensional stochastic assembling model
of filopodia. This model incorporates actin nucleations, actin filament polymerizations, capping proteins inhabiting actin
polymerizations, and binding behaviours of fascin, plastin and «-actinin on actin filaments. The assembling behaviours of
each kind of proteins can be quantitatively regulated in the model. In addition, the transverse displacement of actin filaments
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induced by the contraction of end-to-end distanced due to thermal fluctuations is also considered. Then, through finite
element simulations, we reveal how these proteins regulate the elastic modulus E, twist shear modulus G and propulsive
force P of filopodia for overcoming the confinement of ECM to lead cell migration. The results show that both the elastic
modulus G and the shear modulus P of filopodia have linear relations with the actin filament density. When the actin filament
density increases from 8/10* nm’ to 32/10* nm’ of the cross-section area of filopodia, the elastic modulus E, the shear
modulus G and the propulsive force increase from 30 MPa to 160 MPa, from 0.5 MPa to 2.9 MPa and from 100 pN to
1 200 pN, respectively. Then, we keep the density of actin filament constant to investigate the effect of assembling density of
crosslinking proteins, i.e., fascin, plastin and o-actinin. Crosslinking proteins can significantly improve the stiffness and
propulsive force of filopodia, and thus facilitate the filopodial protrusions in ECMs. Interestingly, with the increase of the
crosslinking protein density, its enhancing sensitivity on the stiffness and the propulsive force of filopodia gradually reduces.
This is mainly because the deformation mechanism of filopodia changes from relative shear slip and bending away from each
other of actin filaments into a coupled deformation of actin filaments. Finally, we show the lateral deflection of actin filaments
induced by thermal fluctuations can prominently reduce the elastic modulus E and propulsive force P of filopodia, but has a
little impact on the twist shear modulus G. Overall, our results shed light on how single molecular proteins regulate the
elasticity and propulsive force of filopodia, and explain why fascin can be an effective target protein for the treatment of
cancer metastasis.

PR N FZENFHR

v B
(SEMBERR: A5 TR/ SRR 24 BE , 5 FH 550025)

* E-mail: zengzhu@ gmc.edu.cn

BE R ANME (dendriticeells, DCs ) f&—Ff B 1l AT A1 I A8 Fe 038 K AL IR 2 AR, 7 S5 20 RIS K 03 o
PENIE R R ¥, BAT, 3T DCs MBI SRE iR T EAERE I ) T TR IR L B T — 2l 2l 40 Ry e e m] R IA S S8 i
BT k2 — B B EhBE K N AR 2 MR B P, AR 5T N 0 2 A W) 24 19 £ JEE AR 55 400 i 47 35 I R A A8 ok T 1)
HUBEF1%F DCs Gud% 2= D BEANIZ shBE 1 B2 i S B AE B o AL . Fik FIFH 2D 0 3D 12 2R 1 38 o 5 e A5 R0 AN e 4t A
BIEI SN R GIT DCs (19 F1 2R A G PERA ANA B 2R S 202 & B I 40 A TRk AR T VB e 1 4y FHL . 45

BF 9% 22 B0, 7 [) 4 32 St V5 40 i A 25 5 Sl YR I LA 7 38 5 RhoA 1 CDC42 {5 5 1 B I8 % DCs Y 90 8 26 & (immuno-
phenotype ) ; 2E BRI i K IR B 35 V) 7 BB 11 DCs BORRERTY , G538 DCs X 4 &0 32 J5 R A P37 A U5 B LA g o4 9
2B 12437 (mechano-phenotype ) Fl G5 R RIAEAEXT RN 56 5, SCHF 124 5% 2% ( mechanoimmunology ) 9 24 A LA, , X % F3#F —
5T i DCs [ AE2EAT S IR 1) S e ks AL , LA B ANl £ = 2 DCs AT IR S ety MG IRACR B A ER E L, (H
F HRPIF 4 TH H 12132006, 11762006,31771014)

7L FH) HL-60 iR ZMEEERE1FES
& S E BT
FupdE v W, RAsT

(PERFHE TR A Bl 5 TR B, AW 2 0F 52 e, T~ M 510006)

* E-mail: wujianhua@ scut.edu.cn; yfang@ scut.edu.cn

BE RESRNGEH IR (ATRA) W% S SR LR 9 (APL) 400 RLANAE 7 1 24k, {0 ATRA A48 -t v fiph % —
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it 10 B AE- S AR ER A AR (DS) o AR TAE B TR ABRAFAE 75 i R BB ) APL DS (19 &2 B ML K T 7 2 AL 1 — )2 ]
B, A DNREE YR s 40 - HL60 VE AR X &, 1 mM ATRA 434k HL60 4l 120h , 1755 FCRj1A 240 i Jy 1)
G3Ak, FEAG 20 f AR 4 ORI AT AS | I 2 A A3 A6 5 Mac-1 (933K 55 ; R FI IAe 2 09 43 ik D R4, ISR 4 AL il
J& HL60 4UAEAEANTE ICAM-1 20 F LR E48ak stk B8R ATRA FTiBSAY HL6O 4i s 4 it 5 1 44k , 26 38k 4i g A=
KR TR, AT S 2% )7 7 2R, AL N ; Mac-1 4> T 26315 B E 45, vk, SN HL60 41 i S 240
LRz f e 1 ICAM-1 2 F sk {55, & A (ORI ) 3 Bl B i 5k 13 31 (05 1Y) ) SR AR s 328 1 5k s 6 728
SyA0JE B 20 MR fh T L ICAM-1 1B 454 , 5 MR A0 422 il 187 2 20 B R FeUE 19 ICAM-1 i 85N, it ik
UM B A SR R R H TR T80 APL DS ZAEMmTREIRA . (ER AAREIL4TH 12072117, 12172137)

FRAFH N FEUFTNEEAZRIFET
MM AR SER

B RAKE A
(1. KRB TR R EE T SR BEL L R BT 5 ReE i U=
2. HLE TR E R R EE R PO (R T R2))

* E-mail : wang.xin@ tjut.edu.cn

B AR A ar i ol 5 40 M0 i 20 8 SRR T Al M s A B U IR R, 12 MR T e e 2 R AR
¥, SR ARSI Z A AR, Bl TR E RS &R iR A8 0 FH 25 R [, 23 ()5 i ARk 45 i R RO A2 AN [ R
ANBTINER B DR, R 3 SRR ROR 20 7 2 B L S I B T A O T A A TS R, A SRR
Bl F12# (dissipative particle dynamics, DPD) #5487 238 i S AR 4K MATLAB % 57 v IR 3 K 22 B0 B2 40 it ) 2 I A Y O 22
STYF AR R 3 5 TG HE AR AT B A R 3l T S LAMMPS n] R B RS RIZE RS Fe s 2 R SR B R 45 TR AT
G W72 R BF R R M A A B A8k, e U R S8 TR R eSS A R SRR RS SRR DN 3-8 R R
SHOORM T ANEBRIE = G YER T A5k, S55R a5 AbBH, A5 B0 B0 SO0k, 22 H A B TR AS R T, e BRI 2 o
JEE VRO T, 266 S 200 B A o v R 344 v, 80 B T AR T U/, 20 BB R A B R TR (R N 5 e A e, R SR B
PR L 23 R R B S AR L (R AR IR I — B, 4518 AT FE R T 30 11 09 07 5 AR /K F B & G
TSN T R S AR A 2, v] DO SE BT St — @ S SRR 5 . (EIR ARBIEIL AT H |, 12072235 K
T 375 B 5T o AT 5% Al 2 S0 3 2 i 3k 4 3 H , KTRDHA-Y201904 )

B4 oh ) 45 S 5 S0 L F B A B G
(B 48 A 5

RAAE X R WA, KA
(REBT R PO TR AP, RO RGBT 58 e i A S0 %)
* E-mail; liuhaiying22@ 163.com

BE  H UM R R s N R LGN ) A s ARG S 1255, N Mz 3 B 5 R ) B 4L B UK
BRI TN TEvk EA S B AR B A A 2 S, A AN SE RIS e W, B 8l 25 00 2 RICA RE S | 4 1 2 I 1) A AL RO
A A B A 32 B T K 2 S BB B UR A B B o 200D 52 200 M ) T 2 g 2 SRS 0 MR TR A I 2R ) e
TG, JEHA M S RN /N N BE AR S i BB BTS2 T 2 R B R A TT Y g 27 e BRI S R T« AR R ML



EREMAF 2022488 %375 HET
104 Journal of Medical Biomechanics, Vol. 37, Suppl., Aug. 2022

TR B AN S22 E S R, ik ST ARG 4 R COMSOL $ /it RS 25T A 5 i fa . 4nfif o8
FIAE 2R A TTASF Y B LI - RS S = e A PR TR DATEAAR Py B 4 BT 32 AR 35 U0 77 (1~ 3 Pa) VE A N S5 A AT S 40T
K, ER BRPITTSMIEE Y EEE XA T BB RIS % X A2 21 A TR DI R T B A X 5 2 A4
9 K R FRITHY R STTOR RECL R 100, YIRS F7 K 1 Pa B 8 R EAITT IS TR BB K 3.68 wm, B4 ZE s ik
AR RAE N 1350 000 we, 538 B ANMZE - AORE R S oTas M) 2 BCA a8 B MR, T /R 0 200 it R 2E 2] ) 7 A
AR S B A T I E SRR ). (AR HABI# A4 WH ,81741141)

ZER Lap2B E R NI FESANZREERMEERRIE
ik %5 2 €8 J5r B9 Sz {0 3F JE 48

4% 8, ,WANG Ning’
(LAERRE R AdRler SEAR 2B, BIX 4300745 2. Department of Mechanical Science and Engineering,
University of Illinois at Urbana-Champaign, Urbana 61801, USA)

* E-mail ; chenjunwei@ hust.edu.cn

B A E SRR E AR B NG FEH LR T Pkl KR BRT R B R m AR, AR R
AT A 3o 2 Y €0 SRS ik R 2R3 LI [ s 25 | R e S o o R 4457, DR abb o 9 1o ik PR 9 326 SR A 4 £ 5 1) A 3
JEFRAEAASTE 5 b Ah, S anaf PO RS A5 2 B Yo €0 o, AR 3G 20 308 85 o4 S W O 02 < AR 9 ) 400 M g 1 0 il S0 4
RSO A i 2 S ARG AT A SR SR A A A IR P A T R 46 T, 25A RNA JRA 2428 (RNA FISH) 4 2 5t SE 30 3 ( ChIP)
YRIT Y0 J3 (0 1z 8 R T 4 TR R DR 263K 0 20 ML, R R RNA T3 (siRNA) BEBR M E IR (1, R 98 HAE 12805 5 AMfE
B IER KL, B55R RNA FISH SC56 3 B R 4 €05 (6 I8 TG 256 81 26 38 10 FE 455 2% €6 50 AS BB 8075 32 (R 63K 5 ChIP SE56 3%
W PrAR U 5 T 5545 RNA RA T T1(Pol T1) &5 &3 s 3h 1, I FE 46 e €0 5T 0Tk 554 Pol 11 45 & 3£ N 3 7 M BR A% B A
Lap2B, J12 05 5 ok ARG ZEME Pol 1 BTG HEN 63E , Z596 . J7 300 2 DN 2 a6 0 o e € o A A ot Sl i 457, H 43 WL 2
i g R SEAE Pol 11 4543 KU 3h F RIS e 58, TR 45 Y (U T JGTE SRR Pol 1 45 A 3L NI 3h 7 12405 5 ik ANz Hir
et 75 ZAX R Lap2B AUME3E, (EZRK AARRIEEEETH 11902121, 32071306)

RIG- I IHI SR REAESHEEZTILH S FHLE

REF, H M4
(W R B2 e A 9025 7 R 5 — BB L )

* E-mail: jackweichen@ zju.edu.cn

B DDX58 Zwfdiy RIG-1 4 il i s A M S A8 b3 HE PR SN IRPE RNA 76 e e WS MRS i i R EZE N
YEM . RIG-1 AR IEE Q51TH 30 T AL A= A Sl 5 . A SCREBIFFE LU 12 )27 n) 8 il 92 RIG-T R LY 3h 544
% RIG-1 7 HE N AMIEME RNA B AR T sh S48 ik, 3L R 8 AR AT 23K RIG-1 P e AL, Ak B FRASRHE A
SUTACH S B AR AN DI RESE S0 . 68 7R84 TRV LRI EE T RIG-T 7EAE AL ) A5 T M 2R s S ZORE,
LRI T RIG-T R IR 524 BB A L M RNA RSB R BE R AL 4 THLAHI . &5 Q517H fif RIG-1 i CARD2 %%
PSR HEL2i S50 30051 23 , AT RIG-T 2 3 —Fp« sk T R GRAS M Sk P AR BE 200 8 nm, 8 RIG-1 7£ & 2L 58 &4
S B 548 £ 4.29 kBT H A5 4T fHAE, X570 RIG-T 18 i3 3l S0 478 4643 e IR R/ JRPE RNA ffig f1 32k
FEELINE T A G KA . ARUFSEHEAR T RIG-1 43 F Q04038 1o S A A0 GG ERE I DU 3 S e AR 55 A S Ra s,
(ER ARPIARELTIH ,31971237)
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MMl ERZREmESm/ESMK T 43T
M E CD19 BYi0 3l gk

ZEFE KR OHLE R
(LB BRI 5 TRSABE s 2 ML KR B2 BE )

* E-mail ; ace@ zju.edu.cn

BE SR A PUEZ K (Chimeric Antigen Receptor, CAR) T 4l g7 B 7R 5 X 52 &/ METR M SrE B 20k 0 400 1 1M
(/v B-ALL) B FRIAIT H 58 AR 2R 1T 3% 80% LA L, CAR-T 43R Y7 I &2 K AP R Lm0 E BRIz — , SR, 4 40
UM (CD19+) B &M A, PR 45 CAR-T 40 JCT5 P U 500 5 Tis 200 M, 30K 3% B P 200 B v B A7 4 58 gk 3 AL 11 ok o4
fIX CAR 43 F X HEHTR A IR BRI, IR ik 28 | sl A v A 9 s S et i AR AR R W AR 045 CAR/CDI19 IR BIAR Y 22
I, B, A< SO 20 M s 2 AR A X CAR/CD19 U3 A IR, i 148 7 1 1 s Ioh 988 44t B 9k 3% CART 4l A i A= )
AT, AR ARSCRIH <R AR SR I SE 0 A B K TG 200 T AR TR X CAR/CD19 BAERY
FIECHE IR R0, ) P 285 B33 0 S2 36 A6 T L X CAR/CD19 B AESE R F AR . G558 S0 40 i A ™ 401 i)
CAR/CD19 43 T8 25 A e, I HL S 2 FAIK CAR/CD19 BAEMZEM Ty, 4518 FO4NM A9 RE ¥ B A% i 2  CAR/CDI19 (1
WU, PETERBRE T2 CAR-T 20 MLX e A M 0 AR A RICR o 3Rl 53 F/KT AR 0 2L 0 i AT i ZE BB RS S CAR-T A LB YT
PR AT SR T 1) SR s« 106 G e 728 20 LR 5 11 3R T T BOB FE RB B iF — B4R T CAR-T MM MARYT AR . (B R ARF =L 4T
H,12102389)

RS RE R RE B 2E ML 5

WOk BLRRER, G &Lt B EREF, R K 4
(1. WAL RS EBE , A 310058 2. FIERFE A3, Jbat 100101)

* E-mail ; jackweichen@ zju.edu.cn;jlou@ ibp.ac.cn

B eI B (SARS-CoV-2) FI FH 1A 4NN K 1 7 = A= s 1 shZS VA6 85 3 10 i i 28 ( Spike ) BRI Z5 10, 3 3R 5 10 £ 24K
ACE2 %545 i Spike Rl 4 B 2% 15 16 LS B 1 Af2 . 5T Spike/ACE2 %5 4 4 4 7 2% S48 745 392 0 7 3k L) 48 71 39 e s 2
Delta,Omicron SF 287 ¥R R B0 M . 38343 F3h Sy 2558 B 03T A WIS ) 2 R SRR T A, B 124 0 ) BE R S it
BT T Hmbhi 28 58 A5 bk Spike 25 (H AOTHAR . 455 & B AR HL T B el i 22 B A0, A= W 7 m] LAAR K b33 Delta, Omicron 28 A8 #k
Spike 5 ACE2 W45 & BT, Spike 25 119 S1/S2 G5ARI 2 [A] A AR ELAE FH ) ) 20 e PERR AR ; 17 Spike/ ACE2 77 B 55 1o F2 14 Uk
2% ] Spike BERIG BRITAZ T BOT R R S BOR MR R B RN . B IRATHNS T BE 7 2 MR A Delta E] Omicron 58748
Pk Spike 2 F1 A0 F1 248 R BEAL , H8 7R T 28 MR R EOWME RO 2 FHL, S 36 T 0 28 BT & ) 0 i v 3 R R A 2 4R 3
EEPISIEAE, (ER ARBFIEETIH ,31971237,32090044 , 11672317 12002307, 11772348)
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KLF4 Regulates the Expression of ZO-1 after Stent Implantation Through
ATF4

Junyang Huang, Fengzhu Dong, Yang Wang, Ruolin Du, Wen Shi, Weixi Qin, Hang Zou,
Guixue Wang”* , Tieying Yin”"

( Key Laboratory for Biorheological Science and Technology of Ministry of Education, State and Local Joint Engineering
Laboratory for Vascular Implants, Bioengineering College, Chongqing University, Chongging 400030, China)

* E-mail; tieying_yin@ cqu.edu.cn; wanggx@ cqu.edu.cn

Objective  Cardiovascular diseases are among the most common diseases that give rise to disability and mortality.
Percutaneous coronary intervention with stenting has become the most effective method for treating those diseases. Vascular
damage, together with a risk of thrombosis and restenosis, will inevitably be the result of stent implantation. All these things
are closely related to the function of endothelial cells. Zonula occluden (ZO) is one of the important proteins that guarantee
the normal function of endothelial cells. Although it has been reported that the expression of ZO is related to mechanical
factors, its regulatory pathway after stent implantation is not clear. This study aims to explain this mechanism. Methods /n
vivo experiments were developed abdominal aorta poly L-lactic acid (PLLA) and 316 L stents implantation of male SD rats
for indicated time (1 week, 1 month, 3 months and 1 year). In addition, the abdominal aortas of rats were injured by
balloon, and samples were taken at various time points (1 week, 1 month, 3 months) after operation. In vitro, the
expression of ZO-1 in human vein endothelial cells (HUVECs) was disturbed by lentivirus transfection. They and HUVECs
were exposed to static pressure respectively. Namely, 40 kPa static pressure for 12 h. Results The results show that the
expression level of ZO-1 decreased at 1 week after implantation, and then increased gradually. At the third month, the
expression level reached its peak, and it became lower after one year. It is worth noting that after two different stents were
implanted, the expression level of ZO-1 at each time point was similar, and the overall expression trend of ZO-1 was the
same. It should be noted that one year after stent implantation, the expression level of ZO-1 was higher than that in normal
vascular endothelial cells of aged rats (they are about the same age as the laboratory) . After balloon injury, the expression
trend of ZO-1 was the same as that of stent implantation. Moreover, in these three cases, we found that the expression of
Z0O-1 was the same as that of KLF4. The HUVECs loading experiment in vitro also proved this situation. The mRNA
expression levels of KLF4 and ZO-1 were significantly up-regulated in endothelial cells after loading. In ZO-1 interfering cells,
the expression level of KLF4 remained unchanged. However, the mRNA level of KLF4 increased significantly after loading
the cells. After adding KLF4 agonist, the expression of ATF4 and ZO-1 was up-regulated in HUVECs. We verified by Q-PCR
that ATF4 expression is regulated by KLF4 and ZO-1 feedback. Conclusions ZO-1 participates in the repair of endothelial
function after mechanical injury of blood vessels, and its expression level can reflect the repair level to a certain extent. The
expression of ZO-1 was correlated with age and mechanical stimulation. KLF4 regulates the expression of ZO-1 after stent
implantation through ATF4. ( Natural Science Foundation of Chongging, cstc2019jcyj-msxmX0307, cstc2019jcyj-zdxmX0028,
cstc2019jcyj-zdxmX0009 )
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The Role and Mechanism of CD47/VE-cad/Mifp-5 Fusion Protein Coating
in Promoting Vascular Injury Repair

Shuyu Li, Tao Zhang, Junli Huang, Juhui Qiu, Zichen Xu, Xiangxiu Wang, Kunshan Yuan,

Guixue Wang”

( Key Laboratory for Biorheological Science and Technology of Ministry of Education, State and Local Joint Engineering
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Objective  Preventing thrombosis and atherosclerosis by reorganizing the surface properties of vascular stents plays an
important role in the treatment of cardiovascular diseases. Our previous research pointed out that the recombinant protein
VE-M formed by mussel foot protein ( Mfp-5) fused with the extracellular domain EC1-2 of VE-cadherin can promote
endothelialization recovery and endothelial cell adhesion in vivo. Nevertheless, more and more reports indicate that
inflammation is an important cellular mechanism that causes endothelial damage, and the improvement of vascular stent
coatings requires a more comprehensive solution strategy. Therefore, this study aimed to evaluate the clinical applicability of
CD47-VE-M in the process of endothelial repair in vitro by constructing a CD47-VE-M fusion protein coating. Methods First,
we screened out linker-1 and successfully constructed a CD47-VE-M fusion protein with strong adhesion ability, and used
bioinformatics to predict the physical and chemical properties of the CD47-VE-M fusion protein. Then, the surface coating
analysis showed that the recombinant CD47-VE-M successfully formed a coating with uniform nanorods, low roughness,
hydrophilicity and sufficient toughness on the surface of the stainless steel substrate, and used this as a basis to construct a
cardiovascular stent. Secondly, we evaluated the effects of CD47-VE-M on endothelial cell adhesion and proliferation.
Results The results showed that the adhesion number and proliferation ability of endothelial cells on VE-M and CD47-VE-M
were much higher than those of 316L SS and collagen coating, indicating that VE-M and CD47-VE-M could improve the
adhesion and proliferation ability of endothelial cells on the coating surface. Subsequently, we analyzed the hydrolysis of
FITC-labeled gelatin by endothelial cells and the healing of wound to evaluate the effects of different coatings on the
infiltration and migration of endothelial cells. The results showed that CD47-VE-M fusion protein coating could enhance the
infiltration and migration of endothelial cells. In addition, in vitro cell co-culture results showed that the ratio of endothelial
cells and smooth muscle cells adhered to the VE-M and CD47-VE-M coatings was more than twice as high as that of the
control group. Finally, in vitro phagocytosis test showed that the number of DiDNPs phagocytosed by macrophages on
CD47-VE-M coating was extremely significantly reduced in the same time, indicating that CD47-VE-M can reduce the
attachment of inflammatory cells, reduce inflammation, and enhance biocompatibility. Conclusions In summary, the CD47-
VE-M fusion protein active coating material has high-efficiency adhesion, promoting endothelialization and anti-inflammatory
effects, and can be used as a potential active coating for cardiovascular stents. ( Chongging Science and Technology
Bureau, cstc2019jcyj-zdxmX0028, National Natural Science Foundation of China, 12032007, 31971242)



EREMAF 2022488 %375 HET
108 Journal of Medical Biomechanics, Vol. 37, Suppl., Aug. 2022

BT E RS TR K K & B 5 /Y
it R 2 5| 130 5 5L B A&

OR T KT
(CBMNBERIR A9 TR

* E-mail ; zengzhu@ gmc.edu.cn

B ZEMiA25] )] (cell traction force, CTF) ZEAUMINGAH A4k JAT: o & AR 548 i D AL G L RRIG & & i R #5004
YERR . AT 8l 5 S BhaS A o HroR 2o il BN 5 Al 22 5| 0 20 A5 R, SRR 35 B T A 240 i 2 5 | 0 2 n o] 52 1) 240 L ) g
PIRARFIRE T a4 2 K450, Ak BRIMET —FEET InGaN/GaN Z R TBFHWYR K™ FEF, %
YRR REGITE 405 nm PR BOGIKE FREW LG, FEEF/NAE R InGaN/GaN £ & T B 06Uk 6t B & & B8k, - H
AU E 55 AT 2 N H LA AR, FH — 4R, T A SIS g sh A 5 RSt igs, &R A g | Jitin 2 40
LT EB 0 e H G 2R ok R BB b, L A A L £ H F e R ) B R OB, B O S R AR BT A Rk
AR 0 LA ZE 5| B9k« KL BEN HEATsh 25 A, ST A2 51 97 5 680 R DGR B AR b I S X B DG &R X A2 51
BRI 2 Y R AT 35 0.17 ~ 10 N, A R0 15 aN/nm, [FBT A RFADGEREHEMELE M, & W0 scl 7 58es R
W A RPN AN EE 5] ) S — EAR R R G AR AR B A i — AN BN . SRR O LA REE S| i
SHASKEORI &, b0 IR A 5 I I PRITF ST S AL B A F 5 D5 RS- & RGO AR R 10 25 ) 1 2 R i DL RO LA i =2
[ O L0 L 55 e DS A B A B B A D | 2 i i | 2 TR R AR B A e A A, (R A RER
4T H 82001982 ;12132006)

H=HEE MACF1 58 h=%SHH1EH

hREEE B ELH LS

*

i
i
a

A

B,ATS , BR

(PEHE T KA AEfir 2 B E AT e %, NPU-UAB H USRS L0 % AR R SR RS TRESUIT O,
25 [ A ) SE IR RAU AR [ B T R SR 2 VY22 T R R B 2 5 e TR R e S 3R )

* E-mail ; qianair@ nwpu.edu.cn

B BAREERTERLERBERMERFENZ —, DFEURA B0 7 S 2 s3I 1 1 (MACFL) 7 1)
A5 NI —— B B A R TRR MACFT S5 B-catenin {5 53 M U8 b RS A B A 28 b 2 5 2k
BRI A, AHIFSE R e B AR T B AR e ZE ML A B B LB RISy b AR i (TR 5L ) ST s (RR) §:
O BN S B RGP AT RO BT Re . FTk SRS A2 6 T R A /DN B AR A = 24 L [ 4 A A A
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Macrophage Membrane Functionalized Biomimetic Nanoparticles for
Targeted Anti-Atherosclerosis Applications

Yi Wang, Kang Zhang, Wei Wu, Guixue Wang*

( Key Laboratory for Biorheological Science and Technology of Ministry of Education, State and Local Joint Engineering
Laboratory for Vascular Implants, Bioengineering Modern Life Science Experiment Teaching Center of Bioengineering
College, Chongging University, Chongqing 400030, China)

" E-mail. wanggx@ cqu.edu.cn

Objective  Atherosclerosis ( AS), the underlying cause of most cardiovascular events, is one of the most common
causes of human morbidity and mortality worldwide due to the lack of an efficient strategy for targeted therapy. In this work,
we aimed to develop an ideal biomimetic nanoparticle for targeted AS therapy. Methods Based on macrophage “homing”
into atherosclerotic lesions and cell membrane coating nanotechnology, biomimetic nanoparticles ( MM/RAPNPs) were
fabricated with a macrophage membrane (MM) coating on the surface of rapamycin-loaded poly ( lactic-co-glycolic acid)
copolymer ( PLGA ) nanoparticles ( RAPNPs ). Subsequently, the physical properties of the MM/RAPNPs were
characterized. The biocompatibility and biological functions of MM/RAPNPs were determined in vitro. Finally, in AS mouse
models, the targeting characteristics, therapeutic efficacy and safety of the MM/RAPNPs were examined. Results The
advanced MM/RAPNPs demonstrated good biocompatibility. Due to the MM coating, the nanoparticles effectively inhibited
the phagocytosis by macrophages and targeted activated endothelial cells in vitro. In addition, MM-coated nanoparticles
effectively targeted and accumulated in atherosclerotic lesions in vivo. After a 4-week treatment program, MM/RAPNPs were
shown to significantly delay the progression of AS. Furthermore, MM/RAPNPs displayed favorable safety performance after
long-term administration. Conclusions These results demonstrate that MM/RAPNPs could efficiently and safely inhibit the
progression of AS. These biomimetic nanoparticles may be potential drug delivery systems for safe and effective anti-AS
applications. ( National Natural Science Foundation of China, 31971242, 31971301, 12032007; China Postdoctoral Science
Foundation, 2020M673143; Natural Science Foundation of Chongging Science and Technology, cstc2020jcyj-bsh0025,
cstc2019jcyj-zdxm X0028)
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Nanoparticles Affect Immune Cell Recruitment to Inflammatory Injury by
Inhibiting Chemokine Receptor-5

Jianxiong Xu, Jinxuan Wang, Yi Wang, Juhui Qiu”, Guixue Wang"

( Key Laboratory for Biorheological Science and Technology of Ministry of Education, State and Local Joint Engineering
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College, Chongging University, Chongqing 400030, China)
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Objective Atherosclerosis is a chronic inflammatory disease in which the activation of monocytes plays a key role in the
process of atherosclerotic lesions. During the formation of atherosclerotic plaques, the massive death of macrophage-derived
foam cells in the plaques can lead to vascular damage and inflammatory responses. Nanotherapy has been widely used as a
new means of treating atherosclerosis at this stage, but the research on the interaction between nanomaterials and immune
cells is still in its infancy. Methods In this paper, by using zebrafish with immune cells and blood vessels fluorescently
labeled as a research model, nanomaterials were microinjected into the zebrafish blood circulation system. By injuring the
zebrafish tail to artificially create an inflammatory response, we observed the recruitment of immune cells from the blood
vessels to the injured/inflamed area by nanomaterials. Use RNA-seq to find the key factors of nanomaterials affecting
immune cell function. At the same time, different surface modifications were used to explore the effect of the surface charge
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of nanomaterials on the phagocytosis and recruitment of immune cells. We used green fluorescence and red fluorescence to
label macrophages and leukocytes in transgenic zebrafish to explore the mechanism of action of nanomaterials on zebrafish
immune cells. Results We evaluated the effects of gold nanoparticles, polylactic acid nanoparticles, silica nanoparticles,
and ferric oxide nanoparticles on immune cells, and we found that immune cells that phagocytosed the nanomaterials had a
significant reduce in the sensitivity of immune response. Further studies found that the nanomaterials had no effect on the
migration and trans-endothelial function of immune cells. At the same time, we re-injected the macrophages treated with gold
nanoparticles into mice, and conducted skin damage to the mice, and found that the aggregation of macrophages treated
with nanomaterials at the wound was significantly reduced. Therefore, we performed RNA-seq analysis on macrophages
treated with gold nanoparticles and found that the expression of chemokine receptor 5 ( CCR5) in macrophages was
significantly inhibited. In addition, we also found that PVP modification of gold nanoparticles can inhibit phagocytosis and
eliminate the adverse effects of nanomaterials on immune cells to a certain extent. Conclusions We found that nanoparticles
were able to affect immune cell injury and validation recruitment by inhibiting the expression of CCRS5. This adverse effect can
be effectively reduced by PVP modification of nanoparticles. ( National Natural Science Foundation of China, 12032007,
31971242; Natural Science Foundation of Chongging, cstc2019jcyj-zdxmX0028; Chongging Municipal Education
Commission, China , KYYJ202001)
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Viscoelastic Substrate Stretching Enhance the Mechanosensitive Response
of Trpv4 Channel to High Strain
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(1. College of Biomedical Engineering, Taiyuan University of Technology, Taiyuan 030024, China; 2. Department of
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Objective In articular cartilage, chondrocytes are the sole cell type and responsible for the biosynthesis and catabolism
of extracellular matrix (ECM) . Previous studies indicated that TRPV4-mediated calcium signaling played a central role in the
response of chondrocytes to low-strain ( physiological) levels of strain ( <8% of strain), while PIEZO2-mediated calcium
signaling played a central role in the response of chondrocytes to high-strain levels ( 18% of strain). Conventional cyclic
tensile strain (CTS) usually applies strain stimulus on chondrocytes through pulling the elastic ( stiff) membranes. However,
viscoelasticity, as an important mechanical property of cell matrix microenvironment, has been ignored. The stress
relaxation of matrix viscoelasticity is an important mechanic cue in cell fate decision. This study aims to investigates the
effects of viscoelastic substrate stretching on the mechanosensitive response of TRPV4 channel in chondrocytes to dynamic
strain. Methods Primary articular cartilage chondrocytes on elastic and viscoelastic substrates were subjected to cyclic
tensile strain (CTS) (0.5 Hz). The protein and mRNA expression of TRPV4 were assessed by Western blots and real-time
PCR. After CTS, the cytosolic Ca’* oscillation of chondrocytes on elastic and viscoelastic substrate were analyzed. Results
On elastic substrates CTS, both TRPV4 expression and calcium signaling of chondrocyte at the strain magnitudes of 8%
were significantly higher than other groups (0, 4%, 12% and 16%) ( P<0.001). On viscoelastic substrates CTS, both
TRPV4 expression and calcium signaling at high magnitude tensile strain 12% were significantly higher than other groups (0,
4%, 8% and 16%) ( P<0.005). At high magnitude tensile strain 12%, both TRPV4 expression and calcium signaling of
chondrocytes on viscoelastic substrate are obviously higher than that on elastic substrate ( P<0.001). Conclusions Our
results showed that CTS on viscoelastic substrate significantly enhanced the mechanosensitive response of TRPV4 to high
tensile strain (12% strain) , compared with the mechanosensitive response of TRPV4 to maximum tensile strain (8% strain)
on elastic substrate ( P<0.05%). Our study will shed light to the design viscoelastic matrix for optimal control of chondrocyte
mechanosensing and function in cartilage functional tissue engineering. ( The work was supported by research grants
(11872263) from the National Natural Science Foundation of China and the Shanxi Huajin Orthopaedic Public Foundation)
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WAL BB A, R WIAMYIK HA K (61.43 + 9.81 nm) 16 ALG BRI R BT, 3X 5 MVs R0 1k i 72
F3AHL . BEF Ca 1P AYARIBIILEL, HA SRR i T BRI HA ik (309.2 £ 52.51 nm) , JFHRAAE ALG TERE I L HA
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(FEHRHERS)

* E-mail ; yuanhy3@ sustech.edu.cn

BE LGRS 5 PR AW T 57 AEIEOR S S, Bl i O AR AN TR AR — R A IR S R B
(biohybrid systems) 52 BT A RTE AL WNIRE RGERENRTHELSTT 250 & ORHLES A BRSSP Bt BRI 28
o D ERS B AR — 2R OMM A PR S, BE N TS0 R T O 2R B DA 25 PR (IR R B SE - 5 o FERLRR A
ORI ARV RGN K 5 A R SR P TR 5 5, S T L A 9 R WA AR S T R 2R IR TR K
A AR e sl CHA A A 1) 25 W0 16 v A Br g 3, ik FROTBEIT e 1 2 T JULIA I8 2 0 O
E A OIS B R N B AEBRARY b, Oh T SO IR B R i B s A B R A FRATTAE LA TR G o
TUAT R B AR F, BN il 22 0RE 3D 3T 5 B, 0 BIEA B8 F B0 il A RS A 1 2l A 1 B v Al T B IR
SR R AT, BA TSRO 7O Oy AR g £,y T RS B E £8 B R ) AT AR, B o S AL T LPY 4
JZH 200 3 i) 53 A LA B £ 8 i Sl 4

Dynamic Cooperation of CD8 and Force Fluctuations
Fine-Tunes T Cell Receptor Cross-Reactivity

Rui Qin', Peng Wu', Jiawei Shi’, Yong Zhang’, Chenyi An', Weiwei Yin’", Jizhong Lou®", Wei Chen'"
(1. W2 BE 2B AN 31005832, Wi K2 AR B2 TR SRR B , Bt 310058
3. ERE R AR ERET ST, JE s 100101)

* E-mail: jackweichen@ zju.edu.cn; qinrui612@ zju.edu.cn

B T AR (TCR) 532k CD8 BIFE B PR A ROh X 4« AR A {37 PR LU 3hid B e 2%, SR,
TCR @i ¥pE CD8 P45 TCR HURRIN IS LR R 4 FOLHI M ANERE . Fik BEHRS T AR, 0Tl 122 R,
RSP T RESL S0 B A BRI SE 1 , R T 40T AU B R G2 R 2 REE R )24 B W2k ot . 858 TCR/pMHC 1)
MUAR G PE R AP E g 1 CDS HE5mAE 7, 7R AR FHIE F A9 TCR/pMHC WA S PE R, UL K UG S sl Pk pMHC ¥4 78
ik, SR G R CD8 MY BLIARLS &Ik LRt S MHC WA EAEA . 2R1mM , B A s & AR TCR/pMHC MIMLIRAR & PR BRI CD8
HIRLBRE St T BT L BRI RE T o [RIAF3RAT 1 & B . TCR 3 [R) CD8 I FH 35 3 (R WLA 7 4 5 1 il 1845 38 574 pMHC/TCR (19 4H H.
YEAT, #E—25 00K TCR Bl iR RE 1 T3 58 =70 F HAR R S L SO IRV TR, 4518 TCR Bt R CD8 JEHhAE
WSRO T 40K T RN A s S et DL R S UL, i CAR-T, TCR-T S5 HEmh e e Ao 42 4L T s . (HK A
B FRLTH ,31971237)
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B & WU R 3 18 2 I 2L 30 4 B HA RE R 4R =X 72 BX

BN R AN F e F R, & B FEF L FRT XA AL R M
kOBLREW,E W RCH EREE &L T

(1. BRI R R ) S TR, A 12 5 12 A W) B i S 3 Ut AR ) B TR moRs SR BT vho

b5t 100083 2. PEBAERE JERTTRT, TREEG A YA s B S0, JRA ) E R E A 0%, JEaT 100190,
3. TTMEBERIR S =W m BE BT AFE R 2L TR R RO A SR, M 5101505 4. P IEBREBE ST,
TR S AR A o A S A, Bt 1001015 5. TSR SIS L, JEAT 1000845 6. TR
HEEFRAARPOEBLTG, Jat 100084,7. F EREEE WAL EAEYISOR, 19T 810008)
* E-mail ; dujing@ buaa.edu.cn, yubofan@ buaa.edu.cn

BE) #WI/NRIEIR R B R 2 A iz P B8] SR JZ (epiblast, EPL) FUS G P IEZ (primitive endoderm, PrE)
TG RAEY 20N, ik B Y SR T R AN A ) s A 2 AR 1 PR S SR EPL A PoE 43R R
ST AR IEAR S W BE SRR IR N ZH LA (inner cell mass, ICM) 81 ) 55 EPL A PrE A8 AR 2 M0 E 2,
S A PR TGy v N A BB R S 1 Sy 2 M S AT EPL AN PrE 40 M S8 B N, SR BN R R A HR S
PrE AU SRRSO sk B ok 2 A B R Ais 8l SERREE I AT bR & AR R 3N, PrE A0 A ] ICM - St 16 1942 3 A s 31 3
B3, TR0 H] PrE 40 932 2 FER A OY B, B R sl 23 02 3F Prk 4 i 9328 2l =8 . BRIk
PRI T ICM AR A EA BT EPL AT PrE 207 22 U0 S0 RE S A AT R AR 28 BL L PG SR AR 1Y 753 ) 467 I s
AR ATE N, &g AU ER /N R R B R P IO i & 2R, (ERHEAPHRITTHE,
2017YFA0506500, 2016YFC1102203, 2016YFC1101100; 5 H SRRl 2= £ 410 H , 31370018, 11972206, 11902114, 11421202,
11827803, 11902020, 12072350, 11832017; h ER =BT AT IR # s AT 583050 H |, QYZDB-SSW-JSC036 5 HY E B2 B % M4
JeFER I, XDB22040403 5 H S i A FE AR 55 9 T 1 8% 4, 2G140S1971)

NERRRAZEIRPRARREERANTNEENE

FE@ FRM EERE TV ,REE
(LAESRHE R by SHOREBE 2 KBRS L)

* E-mail ; weifx@ hust.edu.cn ; nwangrw@ illinois.edu

BHE) 1R SRR AR BRGSO K A i i R rp R AR AR, AR SRR IR R TR OGN R . B
S A k= — ] LU IR AG A B i R A e AR ROk, FiE ARBIBAETIIT & 1 — Bl i R h R e
JERURLZR A B SRR, T LA B0 = AR 20 AR R B S AR VR IR K R R A e SR o as P R R SRR
7 RES ARG K R R R b A 1] SR = EVE T D O e BEBE T iV i S AR R MG A (5] DX [R]— k] 5 LR [
— DXCIRAEAN [ I 1) ) 1 P S A S 3 28 5 (B S L ol 2 75 T L 0kl 7L s VR s K 8 ok e o BV T 0 i AR
WA 4R D E sk GO 75 T LU T i v S5 s R 7 PR AR T AR AT ARG B eR 5 /N SRR 1 20 i L s 5
3 3 AR AT BRI S 1 050 R IR T IR 1075 5 R T IS R ORISR LA = IR 2 G540 -0 S [ JUR )2 40 M 2 A 4
HITBIRIN, K B 2 A A P KR 45 112970 1583 Pa, AWM Z P AR RO-F- R IR 45 1290 1 013 Pa, E5i8 ASLRER
VLA AT AT A (4 3R S ek T T 0 Ve L S AR G e i e i 0. (R AR B 6 T H L 11902122 NIH RO1
GMO072744)
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FEMERIERBESS5HFA LPS %
RIERNZBHEBEEESR

(WL A Zs iR~ Be )
* E-mail; 11724017@ zju.edu.cn

BHH IR FLRAYFE X A B i AS [l 2 i e LPS fill A2, sk M YE SR AR R A R W) 26 0 okt
BRI B WA RAW264.7 ZEFIF R LSS R RIHS LPS MBS AR R . T B W gn i =LA« 3 000 B 5 S A g
[F] 330 o 30 531) B 1 S A LR Sl S A A SR B DR 22, TR LU S [] g 2 RE bk I 15 1 40 %o 0 8 ef 2 35 i 52 0 01 - 1
M i ELA — S PRI 9 3 S, FRATT 3 2 A G PR g 2k PR 2 3517 00 20 TR A RE M) 0 R B, S0 & T F-actin 255X T J&AE Wi 7 119 5%
Wi, A SE T clutch-like BEBYEEEH T 3L B0 M 5 LPS B AL FAE A T X F-actin R G W52, [FIAS, 853 50 H7 F-actin 145
Fa  JE AR B F-actin AR T IR AAZ B M SOREM R, K55 53 R T B ARG BLAEOE /AT Ui B F-actin [ 3R A R
FFF S LPS Mk, sema s sk R 7 AT R S AE M N, £ BTl #5H F-actin A (AR ] F& 2K MR A% ) s B
W MIXT LPS (9 SAEM N, =5 B M FE AT F-actin ZEP AR [RIAT 4 LPS BT A9 52 ma 2 AH B 9, TR T B s 41 B X AS [+
B4 LPS SIS R (B] A 25 8E . F-actin 38150 48 il 7 5% R F 1) AR 0 AT SE M G e AN, 4518 SRR RL Bl T F-actin #5741
B SRR, A8 L W 4 i % R 2 LS S8 04y o 17, 7] Bof 38 588 X0 H B LPS B A RAE MM b, (VLA A AR 2= L& H ,
LR20A020001 ; [ 5 [1 A BHE 3430 H , 11932017, 11402227, 11432012, 11621062)

PR e R EE MR - E M F S L H

é}]i%l’S, %i‘rj}l ’g__lul ,:'%ﬁ %\1 , =4 r{‘/_‘ﬁl,z’ %fj 7}‘13,? %%5\1,2* ,jJZL @1,2*
(1P EPBR2ERE 20500, dbat 100190; 2.4 ERNEBE K2 TREBM#2B, JLaT 1000493 ; 3. 5 M EFRF K% FalES6E, 5HFH 550025)

* E-mail: zhangyang@ imech.ac.cn;mlong@ imech.ac.cn

By TR B ( polymorphonuclear, PMN) A 1 AR ZE RN H L IAETRAL W) RAR S REAN I, & AT BE S AT RS ad FE v R
T RLREE R T AR SR A U TR AL 38 R S Y, (H PMIN BB ZE R LB A B 1 A5 S (A B
VIFNBLICE R ) R i AN 2, ik RIS R RAE BB TSR BB 4 L ZR A B E i Rk oA s R A
TR B AR AN [ B 4 - 14 B U] S R A 00 S I 2R B, BBLR ] /N 194 I 3 B9 1) ) T ik VS RE 0 HL R TR B A U 4
LR PMN EEBIRET LyoG Frichy B BS W m BAAEE B AR [ RS RS Foactin F & BEE A9 A CD44  (H'E
LT REM B2 A F(CD11a M CD11b) , B2 AR & EMN LEY MU T 41T R vh B3l 4s i, 40 i -d 28 Fn B2 48
BFEEWS H SES A IR TE B P4, 2D BUiRSs A a0 25 B kIR $5E CD11a 1 CD11b M43 MZRA IR T R 2544
A% , 3ot BE E IV T 1) MR B T SR A BRI S AR A M R S5 . R TR B SZ B ) 25 TR R 04 0 1) R 484 T YT A B 0
JRAEEE (I RS AL i BRI BIE N, SEiE BB AR R R I R R X — PR B T A B A
AT £ 240 M ) DR T R RS, DA BY U ) R SR IS A E R B A TE ., (BR ARE =L TH , 31627804,
11772345 ; E K& s b2 101350 H ,2016YFA0501601 )
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BTN i Bl B S E-YAP 1B BT AF A fm g sE

? Hil,z’%_g r_]‘:-l,z’je §&1,2*
(L EBERE SR80, Jbat 100190; 2./ ERLER K TRBAEE, JLaT 100049)

* E-mail; mlong@ imech.ac.cn

BHY A VIR S AT AT A A e A AT P e R P 00 6 1 348 2 DA A 5 0 A S A ST B o Y 3 2 38
YA (R M 3 R A B9 VIR 7 RE S B B b 2 I A ML R A AP RIS 28, ik PRSI0 SR FHAS ) 1% U 3 2ot 1) e ok vt
/IS BRIV 26 A5 T 3 G000 P A0 P s 4 Vs 0 7, AR A7 SI 36 1) T A5 3 3 DA/ 5 I 2 B D A 4t L 3 o e 4 i

I 5% 308 R Yo A Lt SIS 6] R/ s R TR 9 B IR 7, 318 EdU+% \cyclinDl+% LA B 440 60 ) $EH A 5G 100 35 R RN R 1 R A T 40
LI 388 2T 7 A BURR AR 1 P A1 ) S BELUBTT 43 BT AH OG0 2% % R 38 It T A 39 AR SN BY I F n 4835 mT LA T
MBI RE T T, I ELF A0 A3 B T YAP B34S . 7E D5 ) jJJJu%JzT JH4nH B1 B A E R BB, W2 HF YAP (1
WG RN 2 MR AR TR T FR3A . 1B B1 B A AR e, FAK R30I 7T LGS Hippo 15530 PR 10420 8 11 LATS, #E i
Tl Y AP 5 AT 35 ﬁtﬁb,iﬁ@]ﬁﬁTﬁﬁﬂﬂﬁiE@%&Jﬁiﬁi%mﬁﬁﬂﬁ%mo g YN el hE Bl B A K-
YAP 3 T AT A0 B4 FE I R, 3X AT RE 2 DI BR 5 B A2 AL 22—t o PR A0 S 30N 40 A Y RASE T 1 4 43t T B4 3L
(EZRALRRIAEELTH ,32130061 ,31627804,31870930)

W YA BN ENEENESH
NE-EMERE

Koo' T AR, B AR
(LR ERRERE T3R50, Jbat 1001905 2. ERE R TARE¥EE, dL5T 100049)

* E-mail; mlong@ imech.ac.cn

BH  ASUNAEY S m S Al R e R sh Wy 40 RUER N A3 G S e 107 R s ) 1 ) =R W R A
IR BRI 2 AN A W) Sy 2 SEBGHR . Frik DAY 0% 0 L 30 0 40 A BF 5T 4, ) AN T 368 6 B e 400 A8 3% i
Rige e JOPLR CHL R Bl Rl T2 S SRR 2 8] KA T SE B8 5 ik I R 5, 8 2R B T ) o) 4 A= K T A4 TR 4 4
o, &R BRIk TR T AR TR R BUR FRE L, R BUE 1 R B AR nTA S 40 MR 0 A% | 40 B 2R A gk
BEEAL, AT T A0 B SR S P AN A% ) 1 2F AR AS AR § I 20 M [0 5 S 6 | e TR A 5 9% v o i 2 e P 4 )y R 3R
L, S I JRE N R 7 L FHER B A B84 s T 28 CHL RAT SR I8, & B A (e T 7 ] AR A0 A/ J i 4 A 4 o7 76 B 2
H_LAIRBH EL B 78 ST-10 T2 RATSEEE R | & B AR R EE 7 w4 il i 75 P e A At R A i), e A1 £ 0 85 2 o B i R i R
I3 AN AN BRITURR, A B A 5 BEMEREBL T  RhoGTP i 4518 B% 175 5 40 B 20 44 ; K I R Aot 7T 41 9 1) 75
BT AR R T oAk, 8RR TREE R AN W) 2F 0N 55 A0 T 2544 1) ) 2 U OT A AR 56, T I S AR T L 3 A
HIRBIFITIRE , R dE— 2B BR R ) 09 1 =R R S HLH ER 4 TR 4R . (BHEE 973 T H |, 2011CB710900; A IRl 2# B
SJ-10 A ST H ,XDA04020202-17, XDA04020416 ; [l 5 H SRl 4 % ST-10 BEA 4T H ,U1738115)
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5 I L #8 6 ¥h #5519 18 1= Bk Be T 48 Al B9 AT 1) S 1K

g'zj:‘&/%lﬂ’?ﬁ%l,ﬂ/‘ ,11 1,2’9_:_11 ﬂ&l,z’ﬁ 461'2,i§d’ ,%j:.l’iz @1,2*
(L EBERE SR80, Jbat 100190; 2./ ERLER K TRBAEE, JLaT 100049)

* E-mail; mlong@ imech.ac.cn

B A8 MO R IRE T (ESCs) AE 4 H 58 B A Ak i G 2 e (R 38, L 5 ESCs B4 2 f 19 25 S0 A8 132 4
NGRS, AR AR ] 258 B 0 FH AU P9 ) 2 SO BE R T S e S5 40 Ak P A B TR] I s S5 R R
HRE, AR A AR A AR B S ST R R AN [R) B0 R D 1 3R DR IO P /K O IR RS 2
SLIET ESCs B R By B ST 1) 0 AL SR & FUAHZ AR R AEST ESCs MBS Il (L B A AT B, IR 72 R [ 71 B Bt
G BTSRRI B R NS R X AL A Sr SRR G R B G A LI, SR T AR e R/ o3 Ak R R [ 8 B R S R T
FA KB IE FE I - Y BB I AE I s B50hil B e A BRI 43 e T 1) 43 A6 A3 | e 0 2 B0 5 LIS HR PS5 48 B T 10 3 fE R )
W B E AR AL, ESCs A TR AV AT A0 M ELA IR AR SR T g, an 251 Qagt B IS4 B 1CG FF 4%, I g 1s B DU S AL iR i
SN, E5 6 RS 258 T 4 2R % Hippo {55 EK T YAP 25 11 0942 %% (51 BE 1 5% Wl e 8/ 400t % B G
IR SR R R, 2518 LA L2554 B TR A B ARG R A D 20 s & 76 ESCs 8 45 B LA BT 1 44k P B SR,
FRSNZ BT A R AR B ) 2 O B AR B B IR AR AR . (E R E SR IR H L2021 YFA0719302; 5 B SA Rt
#FE4 TR H | 32130061,31870931)

AR ok (2 12 AT I 32 A B2 4 e b 9 BT 4 e 3G B /Y
E AL

fi 461'2, 5 'iﬁﬁl,z’? ﬂi”,z’@) @1,2*
(L EBRERE 25, JEaT 1001905 2.9 ERR R K2 TRRMEER, JLET 100049)

* E-mail: mlong@ imech.ac.cn

BE IR SR KA AR RE ST, BRI 2/3 VIR S A5 REE 2 JF P26 D (0 3 3 3k (2 (6 200 6 3 g AR 52 D A I
JEOIBR G, T 2% AL P77 A2 14 AR KT I 3 TSR 08 T o 5% P 0 S 2 R 7 3 2 ) 38 1 PP L 5% A9 i 400 ( LSECs ) 4
RESZ AR B R AL T 2E R A P R g sk SEad /N BUFF IR T Bk iy B A 3 AT T JF A 2 el 38 B4R
Ak A TR DA B 40 L3 7 6 A %) 28 38 AR £k 5 1 T o MR A0 3% 3% LSECs FFxF Hobe In A 0UAF i s2 a2z ok, ik 7
LSECs HJFFH-A= K B[] K o Ad i A8 A i) 2 R B, 2548 T 242 9 Ir 3 LSECs 55 43 WA 30Ny % JiT 248 Jita 384 B J% 1) g 1) 5%
W, Z5R IER K TR SR N 0 AR ATk AR R F Hbegf | S AN B3E R R AR A 3R 1E . RAhZE 3K LSECs figfie it
Hbegf 145E K Fe3k K 85 114000, HLEAT IR B K I BRI . 4% LSECs Hr 14 1 35 1% 35 T 40 L, 77 {1 1k HC 0 5 K% Th RE 48 A 1 22
K, BB SR AT AR U LSECs o HURER 11 YAP A4, I 55555 TEAD 454 )7 81 Hbegf SEIH (92635 , F i i 1o 55 43
IME AT AT . BEIS BRI R T HLE kX LSEC R EIRISHRERISENE , A B TR AL X WL ZE 5K FiF B0 A9 T 20 fifg 1
BT FR AP , o AR 75 TR 2 A 4R T IR . (ERE AT ATHRIIUE | 2021YFA0719302; I 58 A SA R 5 4>
i [ ,32130061, 31870931)



FNEHEEYEZTREFANINARFARSRIHEILSH
Proceedings of the 8" Sino-American Workshop on Biomedical Engineering and
China-Oversea Joint Workshop on Biomechanics 119

AEEER 1 BIRCTRE X NK 2 R E % &
FnBE NI

RAHL BT A FREE R, G AT
(BEMBERHIE JERRBE2EBE AL TR )

* E-mail ; zengzhu@ gmc.edu.cn

B NK 4000 b I a0 AR R R M G M 40 M 0 BE T, A e g8 G e VR o7 W S 4R AR T 3 i b, X SRR 1
I PRIAITRRAT PR . SRR b B AR M AR 2 5 (ECM) & & T BUREIR, 22 50 B K40 1 W 26, 180 T 5% W) P 4 20 A 0 2 1k
BE. ARBFFEHET 1 R E NK 4IERs  ROiRE IR, Fik e s/ LR AL 2 H T BAR SR AY 4343 5 A1
FORARN R R =2 (3D) I SR B FRAR T, CCKS S g Ao I AN [R] A B e J X NKO2MI 241 Jf 2% A% 3 1 19 52 W) 5 Transwell 388 SC 56 0
2 i B A3 B 52 90N NKO2MI 48 A 7E AN [ f 2 e JB o (19 32 4% 8 ) 28 Ak ; RT-qPCR AGH AN ] R 132 Jig B % NK92MI 48 it 37 4 |
FRAGAHICEE NKpd6 PRF1 K 40T A X6 5 RACT .CFLImRNA BYZRik1EM., &R e Cm /NS A g h ™
VARTE T BRI B i 2 M 5 2 vs - rP Do 7 5 A B A PR 85 9%, 3D RE S %00 NKO2MT 2 fitd I8 A8 443 5 1 1.3 T B
HON AR B 5 I S B L IR AR 5% 5 Transwell A% S 56 & B RE 2 e B A B2 36 0, NKO2MT 41l i 35 7% 2R 4 351 W 7 201 i 3 245 il
ST 7R NKO2MT i Hf R 188 5 11 KT % 1 86 o o fc Dt 8 444 Jonn 1 4 35 % RT-qPCR 45 51 108 7 o 25 Mg I e 38 348 0, NK 92 MIT
40 fifs NKp46 . PRF1 CFL1 RACImRNA ik FHE(P<0.01) , £it  BEE T B0 A B8 A58 in , NK 40 M 5% & 2405 fig
F1BE TR X S8 NK X SR R OO AMER EE RN 2 —, (ER ARRFREETH , 12132006; 5 M4
B TEARBE T E  BREF A AA[2018]5779-16; HEH 48 TARZIH H |, gzwkj2021-538)

HARMERNEFTEL-EZZARES
SRS TS

HEERE B
(P Tl A2

* E-mail ; kittyyh@ nwpu.edu.cn

BEY A AN M A R/ B AR BRI RE  ph i T AR o Aok . R SIS S T I AR e A% 2
PELH L 3 A B4 A B A 52 240 O A/ BT 8 A5, P85 A0 47 S5 B2 0 1 I - A R 2 S 5 o A B 23 WL Tk S A
HMF T3 L A0 A IO B ELEAT RE R T RE A A 20 D B it/ AR PR 10 B AR I 30 T S B I T AR N AR AR ST 1Y
PRI M- EAZ AN R B A ILD Tl RIS Y BAT AR B R S, ik FRATAER 1 DAV IR B O = 2Rl oy
189 K B FE T AR S o e 0 AP 35, LA AZ /K B e DAy R 0 3 10 1 200 B AT — 2 5 7% [ I X 7K O M G Jt Y B R A7 9814,
FE T HRIEERT & -F A R A e BN . R I IS I I A B SR A A O MEA S IR IR B T A
AT 3 0t 20 1) A 0 2R 3P ) e e P il o 240 i e 45 0 U ST T ARG IE I IR A T L, 538 5 kPa A (RN
B TR T A AR R
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N B FA B 52K 40 Bl /3 3h 7 Wk T RE i 72 #R 4y il 22
AFEEEREERNRAFZEVERAR

SR AN SRR S - A
(LN EERL K2, SRR 22BE , SEFH 5500255 2. 5t M R R 224915 TR 2B, S FH 550025;
3B ERIRE: SHNAE e A PR TR O SRS TRE SR E, ST 550025;
4. M ERFEHE EBE - ARE, StBH 550001)

* E-mail ; zengzhu@ gmc.edu.cn

BH AW SR AN (immature DCs, imDCs ) 75 i3 388 W D) Bl A2 Hr i o i 22 285 & 86 1 A 2808 7K S 7 40 it o 52 Ao
B EARAY SRR L 25 A TR POV IR A TR imDCs B s SR RUAE AT W B TS, Ak M
NAME I A3 25 AR AN B, 25 thIL-4 F1 thGM-CSF 5 5:3548 imDCs, W41 BALAHTE B imDCs B30 R & i D B, ok Hh R 45
IR AR A M) BEARAS I imDCs AT 2% ( F-actin) ZE4IAE PN (9 4117 0 FI 263525 53 RT-PCR K A i B R SE I 22 45 4
A M SE R RE ARG, G e aF R SR 22 45 & B8 (LA NI N (9 2 067, )P 22 e A 902 2 A o 0 328 25 1] 51 R = B 4343 #
M7 IR TR G L AR, SR R A 2RI TE 5P R IR Rt ot TR BB A BT R A AR, 3X B imDCs 1 F-actin
SEMEHERN R IR & A AR AR 2 45 6 TR F PR3 B KOF AR U /KOE & AR AR TRVRR BE 1 R AR A, S e e 2 5 e B — e a2 245
A 58 R0 B AL AR U e Caldesmon \WASp  Arp2/3 Complex  Fascin 1 7E imDCs 7 Wi id P 1 i) G & 45 5 AR,
512 imDCs MIB AR W) RE 52 B3 S 28 1 1 P R0V FTRORS 2% 458, SR MU A | S 2e DI Re AR T o R AR W 3 R A 45
FAFER XX TIR A B DCs J 30 58 815 D BE M P DCs I R I LA B E X, (ERKARBHEESTH,
12132006, 117602006,31771014)

Sk AWETH BLESES Talin 55N
KEHSREM

WEE,F B, REL
(MR LT AERbE S TRERE, AR 2R 55T, M 510006)

* E-mail; yfang@ scut.edu.cn; wujianhua@ scut.edu.cn

BH  Talin Al Kindlin J&% A FIE AL A, 50 9158 A 30650 R0 00 I A5 3i A IR 285 &, TS5 WUBh 3R A 1 153
BB A RBEARMG ., R, ZERE SR A RIS RN E R W, AR RIS B A E e
BANZ R Kindlin (9 12555 3255 Talin WEEEEMT1, FiEx Bl A EMITER S Talin-F3 45 E &1 k514
I H PDB, VMD 1 NAMD A2 74 FH Tk 22 A AR Ad 43136 1 2% (SMD ) #5548 I /K AE 1) K R 2 el Pk B e de /M) 7R
TAEE RGP MG AL RN SS A T S S B A I A RGP 5 SMD ad 2, R Bl A FE S Talin-F3 Z55nY 45
B AN BB AR ;3K 1 23 B1 A M T R AV IR IS loop 2544 S H] A A0 A kN , (28 A 22 DL BB T 47 b
Je % Talin; 7£5K S15 TV R ATEA G 3845 K loop H 43R A A 1A% F AR Wi 1 45 4 1 i SR 35 M AR, K A2
BAYREAFRIR], 38 B1 A KM LA Kindlin, BZ R A AUE A 55, RAEA R T45E Talin (G0 JFEEK
5 Talin E Y0 HEm., (EKARPFESIE 12072117, 12172137)
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Layilin/ talin #1437 1% 89 5 F 51 71 F AR A 32

LA S A e
(TR T R Rl 5 TA2ERE, ) 510006)

* E-mail; wujianhua@ scut.edu.cn; yfang@ scut.edu.cn

B eI &4 kRS R, Layilin /24 T BUSREZ K 58535 talin YA BAE FHE B2 40 M0-E 22 5 M A 5L I g 1
F AR AT R A G . AP B AETR A BEAR Layilin-talin HAEM 122500 e ROLZE /LR . A3E 35T Layilin/talin F3 /&
R&589 (PDB 1D :2K00) , R H 43 F 8l ) AU AR W a2 BA R LA 2R | 64T =25 /MU S5 #OF 47, 385 ramp-clamp FLA#
W, LIS S L PIAE F 2 SO0, S5 Layilin/talin F3 A 80404 J7 254 8 Ve, W6 35 Wl A0 BV FH (9 B R T 24 149
3T 200 pN, 7E 0~40 pN {8 HFifiidh @1 H-bond buried_SASA Z5&HE (D 54545, FHITE 10 pN B, B &4 &R
GG RS DL R AR B R R T 0 A IR R S R A S I T 43 ) A A P R Bkt A AR [R) 2 v g A A, I
f ARG368-ALA361 , ARG368-GLU384 . ASN377-1LE356 , ASN377-LYS357 . GLU371-LYS364 45 5% 5L % 75 4 135 5 4 Wy i WL 2 2
PP PHEEE ARG, e AUEIE/R T Layilin/talin F3 A0 BAEF A HUBSRR & MEAL I S 2540 Zmt, VR T 3R A4 Layilin/talin
F3 7 iR (R T {2 ok R A B AR , M JE T Layilin/talin F3 MUFLAREZGI DT ZRE T S B B, (ER A RB A
4T H, 12072117, 12172137)

CD137L B K E B LR #H CD137 &SIV F IR R

) S =
(FErHL T K2E ARl f S TRRARE A 125 BT )
* E-mail ; 201910108090@ mail.scut.edu.cn

BH PN CDI137L-CD137 AR R HE T RISk , AN 4 M o i 1o 25 2 VI AH DG I L8053, IR B 98 RE 1 i
RAGPEIRITHI N . CDI37L WY EhEE L HE SR H =34k SR 1T, CD137L = RALHLH]  BALNT 5 CD137 A 454 35 R0 1 i B2 0l 1 R
B, Ak ET =K CDI37L(PDB ID.6MGE) # 8 — Rk CD137L(diCD137L) , = F & CD137L( wiCD137L) 2 FifA & ; 3k
T CD137L-CD137 E-&¥ (PDB ID:6A3V) # %t CD137L-CD137 . diCD137L-CD137 .riCD137L-CD137 3 Mk Z& . 2 Bl T hE &=
Be/IME 40 ns AT 50 ns H T3 S84, 58 CDI3TL i = B4k T Wi S A ) i LB B 15K 77 4 4 T AR I
{5 TR R MR BAER 508 TR E 1, diCD137L 19 AAToop 2k B 4R 5, LR T ASP112-ARG202 2 |6 % 5E &
i ERFRIIE AL, @45 diCDI37L PERE HERRAG, BER CDI37L BALRF IR, 5 CD137 (W45 A MAa [, 454 fe fb 35 1 v i
BIERER, S8 wiCDI137L BA B & i AEE N ; CDI3TL (LI T HS CD137 G4 M1, (ER ARB#RS
Wi H 12072117, 12172137)
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Aifi S 4R SR AR 3B R e ) B N B oK Rl L2 T
0 AE e AL WL B 32

S G BT
CERHRM BRI

* E-mail ; zuyan@ foxmail.com

FIEE A A N e AT T B Ao 2 A KO i vt b R 4 R R T Rk (HUR: R G Bl A S A S R I 1 S
Xl AR T IR RUE B R G . A SCE A — N E RSN ROSTHUI ) 25 SO A58 B 52 ik Wi 0 242 ke Pt g 1) i 2 3 R e 0T
PRITHUBIEE SIS P Bz 240 ML X o 10 Y b Rz 240 L ( AT2) (B BE RS2 el . 388 5 o 48 A5 25 W (5 1 PU HEREE ) 3 S0l R A7 1 )2
AT2 FLEREFRL R T2 AT2 FUB#E KN B2 40 (HUVEC) BYXUZ 537, L) 0. 25 HZ  10% 72 5K A8 B 2 TR PR RIS 24 h, A3k
A2 R A X B ZH  Ki67 J4 (0T F-Actin JL (a5 10% 4% 5K J A HUVEC X AT2 4 55 58 77 F1 240 i B 28 it 7 AL A 52 1, RNA
2 FE DRI P A I % AT2 AR R840 FAL BR800 g 20 5 1) il 2 B 0N 22 TR R R AR AR R
sEM AR A I AR DL 10% B ZE 5K iz 5K 24 h 5, Ki67 JL @R & B 10% B2 5K 1A HUVEC Ay 3L 32 e B [
HEAT2 BYIGH . F-Actin Je (R0 & BRI UMFIOEHE AT2 20 M1 22 00 i Ak o 5 PRI e 235 SR AL 3R W 75X W i 2% 1 1 A DG4
B2 LR SR 1 A ) S B ) B DR 0 I S e LA S R € A R R OIS v, 10% BILBR S K R g 68
DI D LA P B A A T PR 76 2 40 7 346 9 R 4 B 4 e A

AEERBENET ANTXR]1 FER B MM ER
BRENIERTR

£ ORI EEEL G E K 2
(T EARMFRES EREEREDEER 4575
* E-mail ; fengfan19910324@ 126.com

BE RIEE N A (OA) B 4 g &1 5 W2 725 A X6 41 4 i 43 200 Dy B 1 98 42 K 7 B A i A 01 20 5 )2 43 ANTXR1
TEZIRE S R RE R . ik @ R RGBT JFAEARST A 0.4 8 FIOR . T AFM U i ZH 2RI B2, S i 2 fb L 43¢
KA ANTXR1, Collagen II | Collagen IV Fll Aggrecan H)ik, i IASME BEK EE LA A HLE 5CT 5 B 0B 21 i 71 56 o
RIEE , 65 500 B 40 0 22 b 1 A 1) W 2 %) 7K 358 Ji 2 18T, 2R FH weestern: blot 1145 28 %€ ' XL % J& 5t W1 B2 %ok 26 15 40 B - ANTXRI
Collagen II \Collage IV Fll Aggrecan 3K 4=, K I8 7 T 7 ANTXRI, Kl A [ B BEF Collagen 1T | Collage IV #1
Aggrecan (IR, ER  APEAE/R OA BFHCE AL P ANTXRI A5 TIEH 4, 3 BE T HCE MM T, Hopdig
AN TR R OA BERRZEHT T, 23 31 (100+7) L (50+5) L (10+6) kPa, {57 ]38 FR 44/ WA JEE 1A 2R ARALL1E B % 545 4 It 4
JRLANIE BT BE | 4 A1 A 4 b 22 L3RI . western blot FIARPESEGEE 5L s BN BE T RE , ANTXR1 3R H; Se = )5 FEAR Y
& Collagen IV Aggrecan 5 ANTXR1 Fikia#AH , Collagen Il FIKBWi T Fe. fdi 1855 T ANTXR1 J5, Collagen IV |
Aggrecan TEAN AR LR E ) (L RN TR, Collagen [T ZEMRMIEE R EZRE [ Fh, &5 OA B ANTXRI A g2 40 M SM LT
BT P ST, 7E OA BFEFRXS ANTXRT B#E ST 1A B OA SRR I BT 2 R BB S SR (I i L . (K B ARFL
SEIEETH 31971248 ; BEPG A BHELA1H A AT H ,2021TD-46)
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NF-«B ESBIEENS TSP-2 (R B 8B 7R
T 20 B B 3k B 43 4K B 4 AR AL I A 3R

F HAR TR X
CHZR T s B2 R R o S0 28 5 R 1 BB I PR S 24 58 TP ol
B PG4 1 M 58 R PRI B AR 7 v 5 S DU 42 1 K2 T B R 2 B, P 2E 710032)

* E-mail ; zhangmin@ fmmu.edu.cn

B LR TSP-2 TE 1A BMSCs R E 404k B9 VE ] 2. 898 NF-kB {553 B&7E 5. 71 55 TSP-2 fie -5 i [A] 58 Jot 1
AR A AP BVEFIBLEL . F5iE %) BMSGs LA 0~ 120 kPa,0. 1 Hz JEJ7 R 1 h, #6300 TSP-2 LA K B4R B #6 FR Sox9 |
Aggrecan F1 Col- T (3L RFNEE 132358 . fINA si-TSP-2 J5 F-XF BMSCs JifiLA 0~ 120 kPa ,0. 1Hz &1l th, 46 0 s 4k 46 b
Sox9 , Aggrecan FI Col- Il (FERFIE AR BT, SR 0 BIRINE 7, TSP-2 DL & J1 Fi1 TSP-2 FL[E/EFT T B9 B8R B 88 Sox9 .
Aggrecan Fll Col- Il LA K NF-kB Fi#f5 54> T IKKB . p-IKKR .IKBat , p-IKBa \NF-kB . p-NF-kB (1%, fJa A NF-kB il 7
JSH, K5I s 2k B 45 b7 Sox9 , Aggrecan Fl Col- Il (95635, &R 0~120 kPa.1 h BYJE 74l B[94 BMSCs A TSP-2 il Sox9 [
Fik A si-TSP-2 J& , i JIfEH R TSP-2 DA K AR B R FR Sox9 , Aggrecan il Col- Il FYFER FIE A FA T F %, HEJ1,TSP-2 LU
KB S3 1 TSP-2 SL[RIVE B R B BB F5 B3 Sox9 |, Aggrecan I Col- I 353y 1R, Hodr i 30 TSP-2 e [7) 4 L F s #6475 -
VB, 3 4l NF-«B {5 5 38 B 2 07 DL 05, B =3 B9 02 B 40 2% 0 T 4% NF-«B 5 5 38 J 30 i 770 JSH AT BH W7,
536 R e ST AN AR B A A B TSP-2 R HEE — B MR, BAMINASNEERY TSP-2 W — ik K
FEF R 5 B0 70 T A S B 3L s NF-kB (5538 155 T TSP-2 5 4 B B8 1 7o T4 i s g et /. (ERA
SREF2EIL AT H 81901052, 31971248 ; Bk 7548 BH A7 A1 A3 H ,2021TD-46)

HEKEFIAE YAP 7£ 7 B IR T A a5 5 4 R aY
ERRNETAR

S s S S X S
(TR0 T 2 T A G0 5 150 1 B PR S 27 o s R 44 1
B BRI A BFIE 0 S I B 1R B2, P9 710032)

* E-mail: zhangmin@ fmmu.edu.cn

BE A RKEFER T, YAP & (A2 505 BT 40 55 e E R L, Frik 4y s e o Ja I 4,
SR PR PEREBR 43 36 2 JR) S 400 5 2 JR) S+ 4l 4844 10,50, 100 ng/mL i A=K B F4EH 24 h J&, SR JH CCK8, Western
Blotting For I 41 A1 1 S 3GFH  BLEF4E U A DGR B3R  F AR T A i 485 50ng/mL JjAE K BEF1EM 24 h )5, 2R A
Western Blotting 7 GG AN YAP B FIBEIR LK SE K YAP 2B AR E AL F AT 445 5S0ng/mL S 4 K K1
24 h J& Fyn HAIHIFIVER 12 h 5,5k Western Blotting il Fyn 25 YAP FEABRILAKE, &R Sl mee %
FE ANM R AR AR S8 S IR AT RE Ty 8 T 0 A SR FH G 8 R R T 43 1) AT A 28 TR I A0 A 5 28 R IR 4 s i
50 ng/mL S AE R FAEH 24 h J5 3450  BUEF 4 AU AHDC R 1338 35 FIR (P<0. 05) , BUE 0 L AH DG B (1 35k 35 T I (P<
0.05) ; F AT A g it 50 ng/mL J1EK K F1ER 24 h &, YAP 2 H 357 7 5 09 % E AR Bk B2 1k /K OF 38 18 58 ( P<0.05) ,
YAP 35 HRE T o IE T 42848 50 ng/mL JJ2E K FF Fyn 8 IMHIFRIERG , Fyn 8 E 416 {7 53 19 B 2 BRI LK
- YAP #1357 f i (R Z R BERR AL KT i3 PR (P<0.05) . #5i8 JIAE Kl al 45 YAP 2 (4 2 R BT 4 o 44
B M AT et (ER ARBFEILSI0 H 31971248 ,81901052 ; Bk 75 45 FBHL G137 A1 BA 5 B ,2021TD-46)
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FEHMESHEENIERT TSP-2 B E TR
T AR R B A AR B S L B 52 I

A E KR X
(LR 1 i 2 [ K S 2 T I s PR 5 2 5 v, B A8 11 JE s BRI 5 B T oL
FWEEREZLHEEIRE; 2.00% W NRER(PLHEMERE) RIS A L)
* E-mail; zhaoying7092@ 163.com

BH  AUEHOISELT SILAC 25 588 MR A 24T & 30, M sh S R 1 VE R BMSCs R 283K M /MU v 28 14 -2 ('TSP-
2) . AW Y IE o 12 05 B Y T3 BMSCs H TSP-2 B33k, ¥R S1/E AR TSP-2 Xt BMSCs &8 B Wi 3B 43 Ak B 52
Fik  CCKSRMEWITESIAS R fE R TSP-2 - f5 54 20 M 9858 75 1 5 200 A 266 BRI 300 o A 0 A6 0 8 L ) A e 285 B 5
BRI 5 Sk, 96 R LT R 7 W e (4 Western Blotting #5303 75 1 T BMSCs Ht TSP-2 i 36k X 2 Jfo 43 4k 4 5% i,
g8 TSP-2 T BMSCs LK AVERT TSP-2 Ryl 20 i it 336 i 16 M 2 785 0 B4 ( P<0. 05) ; TSP-2 T4 LA B JE 11
FHT TSP-2 T4t BMSCs 114 2 Bt 26t 25 = T % 28, H R J7/E R T TSP-2 shRNA BMSCs 9 i i 26 i 25 5 F H A 52 30 41
(P<0.05) ; BHH S E v WAL A5 4575 ) H TSP-2 shRNA BMSCs VL & JE JJEF T TSP-2 T4t 4 v i B -tk An s 5
RUNX2 ,0CN % OPN {235 i b 2 5 AT IRAL (P<0. 05) s 52, ECE 755 TSP-2 THA LR JIfER T TSP-2 Tk
2R AR AR EE 1T SOX9  Aggrecan JX Col- I YA B R T IRAL (P<0.05) ., #8518 LI L45 R UL, ENER T
A TSP-2 By FRIE V] 2 BMSCs B458  FER IR 40 ML ) oAk, (EISK A SRR 5410 H |, 81901052 ; B VG 44 % A1 37 ]
BATI H ,2021TD-46)

e TFTERBEFRIAMME N EARIZEE ST
1E R L&

JRoksR? L oz m x5 wmEXL
CLRJEF T A% 2.0 76 R IBE R )

* E-mail: meiwen_an@ 163.com

BH [RIB 2R (homocysteinemia, Hey ) f& O I BB (A0 7 fE 8 P 2, 1ML Hey BETHR 3 wmol/L, /U VGBI 1) &
A ZRIE N 10% ~20% , ASWFGE 2307 i Hey %P B2 4H FELAE PR 30 B 05 v 3 RN B 2 (3 s i), 4453 Hey A FH PN B2 4 L B PR it 85
BEH R AN SR R S AT AL RE ST L R LAY TR Hey SEMR N B2 AT RS IOALHT . 3k (1) JE3RIEIR A Ik
B 20 L (HUVECs ) WS8R ] Hey ¥ BEFIVE FIINH AL, %F HUVECSs A= ¥ 27 Rk B0 50 5 (2) K6 I 05 125 4 455 « 18] 8 50 S0 WL 85 4
RIS 27 A5 Al TS 360 2 AR 184 5 1 SR S5 500 D00 440 M S B BE ) B3 9 S U (2 G0 200 122 ( F-actin ) 5 Flu-4/AM % {4,
TR AR P B A5 Ca™ ] WREE, BER (1) AR B IEE, B Hoy WeBEREIN , Mo i BG4 , i 2 ASHI5 (2) MITS
7~ , Hey XF HUVECs (#3458 45 90 V8 FH , 30 i R0 CR 2 1k B s M e 5 (3) RIR S5 7, Hey W #IH] HUVECs B9iEF% , HAm
TR RS 1 1 FHEAT R B2 AN TR 5 (4) B Hey VR EE 9 T, 4 AfH 42 F-actin 192 HR BE 1B MR AIC , 22 vk BE AR ME 5 (5)
Hey W51 HUVECs M IFRI 85 Ca™ ] BT, SE U Fnmsf et . 8538 1 Hey YR Bz 4 AR5 , P4 B2 40 o 115 i
TS AMIIEA AL B AS [ Ca® | K IEAS L MIHE F-actin RS —Z, UESE Hey 51PN K2 40 MM I RS 45 [ Ca® ], W
FH T e Hey BUlL B RAE RHLHIZ — .
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SFMNFIEEEEERANITETE

HEH, BT, Ak R
(LRHERE UK TREEBE ; 200 [RREBE S BRI

* E-mail; yhcui@ tju.edu.cn

BHEY B A RO T b &5 T A R A b N AR AR T AR DA BB AR AR T RN B 1 1A
ER TR MBS 4y TR AR A - A B S . ik DANLSHEE (R B, 5 Bh o 7 3h J1 2B T B LBl 28 1 2k 2 )
R AR A AR ) AR T DA R B ELAE R 1 B KNI B A B AR I LR LB B (3 SRR 1) 7 ik s - i i A7 e i
TP AR B T EA T LY, 3BTRS [ i 8 i A 0 T IR ELAE FH S AR (e S - B R Z I C R, SR &N
HRBE BB O T, 20 F IR A #5852 R 7 5 JUL ) 8 0 SR ] 0 A A A A 2R R HE T T 5 26 L8l 2 1 il 1) 32
Fif s AR b AR SR AN WL B (1B 2 ] (5 | 7 S8 2 i B B B B 0 38 AN SR e RS WA TR 1 A2 e B R
PRTAI R AR AN HA &8 50N AR ARSI A F B, WLsh 2R - 2 F ) s i ) RS ) 43 28 . WLBh AR LTI 45 6 ) Y IR R (B B
IR 20% ~40% , fif e T BRI LN AR AR R G R RN . S8 A SO TR R S RS2 S B o AR L
RYsh A48k, I A 3R 4 - 18] AH 546 F 748 A6 vl UL A T A6 1E < 300 i ™ A B AL BR AN AR /R, (I R B RBl2E R 4T H
11972252 KT HARBIEIL 4T H |, 17JCYBIC29300)

—F Xt R EMSI SRR VIEE NN
m# e 7%

mRA K B ERE FER OB
(PEHETALK2)

* E-mail; liyulong@ nwpu.edu.cn;kittyyh@ nwpu.edu.cn

B AL AR RE AR fb S AR 0 AR BRI A0 ML A is A G, A 40 I AR 4 7 A T B A SR A0 A ) b R R 5
HIE ERT B A YRR BT ES R R WS B T, 8 7R s/ i S B v A ) 2 R P R A ST A5 3 1 Bk g
BES , ANATIH T — RGN A S5 RO AY | AR s PR SRR AR M 0 ) 24T g o B 28 1 B v (9 187 3-8 6 R X T 58 B 2
MU A R S . R TR RN shaS 2Rtk RATHE B T — R i 5 25, 7800 A0 L 7= A T 95 1 sh 25 R 40
BUMRG RS, ik AT T — 5 TR [ 3 A 150 4 B8 | ot PR o A TRV T BRI b S T I A% R B s %o 4t L
it St A 4 AN B L nr | S A8 T 5 i v R MR, FRATEEST T —A> CFD ALK B AR /R X P 1107 i, B 1 HL 3
WAL VG, 4% CFD R4S TR I BT T ARG 2h b it in 3h 245 FE 46 5 YIRS A 50707 21 B 1T, L 40 i 9% 250 o 70 2% B of
I T A3 A R AL /N ) TR U/ MO XS PR D R B B R S A M, S N R AR SCHR A SR A R 1 1
TEBLT , BFFE BT LIRS A S 56 = IR B S 0 75 5k A IR AT AL A A . SR 3R TR 1 O Tt T R B g Al
MBS SR — N T E, (ER ARBIAEE 4T H , 12002285, 11722220, 61927810 B4 [ SR Rh 2 JERAHF 53 115 100
H,2020JZ-11, 2020JQ-126; 1 e g AL FARIIFZ: 3% , 3102020smxy003 5 i 252 BB 5 18 7R3 B (111 $1%]) , BP0719007)
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E I £ fel 72 R [E &R | IR T T 2 & it 36 45 1% B9 AL

AEHFR KR BLERER,EEF w42 L A
(1 PEIE Tk k2 A e, P9 710072; 2. FEAL ol ks BE2E0F5E0%, P84 710072)
* E-mail; kittyyh@ nwpu.edu.cn

BH DR ERIUESA IR T B AN LE = K &L S B P e s s e e B S P e, AiE ASKEE A
FR 5% TR A ML Flexcell-5000 {325 AR5 w2 JELAI i S0 R A M B SR IR0 6l Al Je 200 M | B W 4 it % e B 5 R
AT A S S A A 3L G000 240 B 430 R - B 200 L3 P S5 R PR A AR A0 2 v /D RO 7k T S 6 ) 5 3 24 L %) 288 R S
NS MG RS SR BREEAEE T AU o S BRI IR S & A B A2 A, B TNF-o IL-1B | IL-6 IL-10 .ET-1 1 iNOS
SEYN L PR T (0 Rk A AR AL  HUBRR it 2 S B I L J 4T T1-10 \T1.-6 1 iNOS (143835 f AR 5 5 I 40 B R i 361 pe
AN M LR FRAG I 25 5 R 3 e 40 I (Y A I TR £ R B WA TNF -0 2235 T 3 5 1A PN 286 295 SR (0% A T B 48 3R
552 B0/ RN A 54 24 308 2 Xof it 6 0 ARG 0 24 B0 5 400 B 0 0 TR 7 ) Rk iR A W 5 AR MR, iINOS W IR, 4518
SR IR EE T LA (T i iz 200 B 7= A 45340, SR I W A L 53 D 2 4 e 20 M PR 5 5 W 4 A i — 3 A P AR 1 T Mt
AUAE IR 56 R F LM MR 1 e 400 453455 5 WRELERT IFa] (g 38, 5 g 20 60 2 el 5 2 1o 400 28 B9 A8 5 LA o 3840 05% 40 L, £
ISR, (E R ARFF IS H | 12002285, 11722220, 61927810 ; B 76 4 H S8 Bl25 SL Al #F 58 31 %) 5 H , 2020)Z-11,
2020JQ-126)

DFHHFEERURE A HEOARFEHHF 5
BTK 4 FEHHEEIEH

T FREH, A, REe R
(AERFHL T2 ARl S TR A0, )M 510006)

* E-mail ; ligh@ scut.edu.cn

BEy S =R ( Bruton’ s tyrosine kinase, BTK) J& TEC G EHEE N, 25 B UM B &4 & Rt i,
(ML 7] BTK 36T B 40 bk T8 A A S5ORE . SR AT, ¥ BTK A4 30 i 700 B4 4 FH 2o 2 17 7 RO B30 At 2 1, o] o Al %
(M)A T BTK 0I5 & 0SSR, AR 98 B AE R R BTK 5 A R0 i 570 25 90 =[] 1 45 4 5 g B AL, Sk A0 Rz 25 400 1% 15
TP RSB ERY . Frik  ABESECR G730 1 2By s WF 58 T AT 33 (ARQS31) AR AT 3 (ibrutinib ) /)N 53741 551
5 BTK 54 TR B2 THLHI, 455%R @i #8% BTK H DFG RJF P- A-Fll gatekeeper PR (1 JR M 42484k | % B BTK BG4,
A B 0 500 B TE AR I PR B BEIX. Metd77 F1 Glud75 2 59K 456 i OGBSI . A i3 1 AR 5E R W, AR m] i
FHFREAT AMRIR)S BTK G945 BRI S5 A 2 3 ) A AU B 5 ik — 20 SR WA AT 39040 ) AR o JE 0 i AR
T 5 BTK ZIEE G A s A TR SR R ) S, 8598 ABFSR S5 SR 875 BTK #E1 259 i1 251, LA
KRyt — I R T RORYTT B ANk R SR i 25 AR I AR R, (B K AARHFREEIH 31870928 ) AR H H A
Rl 3435 H |, 2021A1515010040)
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UER IR W B ok A2 B9 8 22 43 2 e R A o

MEREE

U EC I
(PHJIRSE: HERKES 2 0L B2 A0 B )

* E-mail ; xiejing2012@ scu.edu.cn

B AR EE AR SZ SR BRI 1 22 RO T30 o 20 M 4 o A B SO B 1 1 4 A5 S AR A N F5 5 O E A AR A% 5|
R T T YR AL R B BT TR AL, SO ARG 2 R A W 2E A TR R g e AN AviE . AR AN DT ) 2R BN N S S
Bt AR R AN R AR A2 T A VR B V2 DA (R A0 4 o B T A VR AR IR A AT, AR 9 DA 4
JL R 451, B A ) B A 58 B R B R M A AT 22 40 S SR A P O M S S AR DL L BRI R, R RATE e RR
T o-TUEER RN BT B 1 R R 2 P ) RS AN A ke S N B MR R TR T -SSR R B-fUAE B 1 AL I
FGHERBE W RE 22 6] BRI A, DT Ul A f 2 — b ) S R B AN 2040 4 . 3, FRATTI A 1 26 B A M 7 JB 2 T3 B I B
AV AR 25y BRI A 223 B R 2R M AR V5 TR S AR Ak . S BT RNA T B2 M7 R 1 o i, AT 14k 2
T A0 A e X R O 1 e i ) 9 R 0 B B0 4 Bl F Relnb 5% ST AUS DA 22 SRR A R R
Mad211, 3 #57R T BN = F X SRR R R fE R . 8518 ARBFSE B T FRATTX A AT 22 43 24 R 0 R 3 24
WHE, (ERARBAREETH ,81771047,11932014,31971239)

M B B i 4% Neuroligin-1 #8122 4 ¥ 2 Th 8E
H1-BHE I H R

KRR 3 B R AR R R B R Rkt FHmT R 4
(1. WV R2EBE 240, B 3100585 2. WivE K2 HUM T RE24BE, UM 3100585 3. #iVTL R A% TR 5{ERR =28,
B 310058 4. o ERMEBEA: Y EF ST, o ERMERE A YRS L RNA AR 2R S 308 a, dbst 100101
5.t EBLAGE RIS S A AR SRS BT, i 200031)

* E-mail ; jackweichen@ zju.edu.cn

M2 R MR AN T 2 [WF S 1 B TE SR MR, v 5 S AW 122055 S SR & IR P 22 B M 0 1 = B S MR Bl
AN AT Ak . HAG B i R 2 RGP R AR SR IN 2 — IR FFE AL A5 5 B A W 0 245 5 A 3 42 2 B 5
B A EAE S R Yy D RE RAT F A LR PR B RS, AR X — D, A i o o 7 A o 2 e s i 2 e
SEWPETT 8, R B G f J E P 0 2 A0 A RE RS 8 588 o 28 28 b B S 25 11 Neuroligin- 1 5 HEE R NRXN A ELAE , I3 5 HL 5 fuh 2y
RE s Pl 1 S5 A AT ST A W2 0 Tk e SR H 67 2l P 2 3 ok 200 L 4 JE 5 5, MTTT 981 4% Neuroligin- 1 B4R BC AR S5 5 4
(142 [ i, Fre 20 7 S NRXN B sh 8 EAR . % TARRAETE Neuroligin-1 LR S BURIURIA5C - RS 5 I 12 £ 240 ML 1
23 [ ) BCAA AR KA e DR 2 FHLRIBIE ST b 3 T —Fh A8 7 L], B0 -Hi R 5 IR 2 22 B B 23 Neuroligin-
1AW IhRE . AL A 32 1 BE RS S 40 5 A5 1y oy BRLPR SRR P R B 1 D RE A 20 T HIL RIS 4 i 2 O BB FF S A . (
ZARBLA G I H |, 31522021,31470900 ; [ B8 “ 2 1 U BRI T TR 30 H 4R % G, 2015CB910800)



EREMAF 2022488 %375 HET
128 Journal of Medical Biomechanics, Vol. 37, Suppl., Aug. 2022

TEFREEABS ZMAGEHFBEERRN
FFMAZHR

R ERE FET
(1. B REE; 2.8 KRE)

* E-mail ; lizhshu@ shu.edu.cn

I TN 9 T 1 110 2 08 %o A BRASA Tl e 3k I R 94 5 i), 3 ol 0 S 8 17 1) o S 2 R R e ) BB [, BT RIR R IR A
NPARZHHE, B RNA BHRSAR 00 22 3 8 1 5T, 22 3R 80 11 IOt 1 0 8 1 i 0 50 ok g g o el 2 1) 285 40 2 1, DTG 58 i 2 1Y)
S, T8 AR YIRS AL SRR 8N A B RN S RS T, BETE A 2 N P ioE B A
TRITHRE T AR AT RE , G SR EXT HIV (/N1 258 DL & 1T B il 2 T 259 PRO, ASCHIA B B4+ 3171
2ERALL B B A ZE 53 F B 1 2 oy T RIE RGEMIF R T 225 5 18 ik e — R B/E VL, IF LA )
45 FEAMEAEARE, A B Foh A g R PFO 7T UL B i 2 35 2 1 B 5 U7 5 BT Y His163 1 Glu166
[T 22 W AR S, iXfili45 PFO AT B %645 & F 28 U 5 U2 5, AT SCER M bl 228 AR T Be . i — 25 T I A 32
e 53 F 3 Sy RS S A, v IS A Y S B O BAR SRR L R B SR, SRR W] PRO B S i SR L)
AR, AR — R A2 PO HR AL R RIS . ( LT AR 2 TP2018040; i iRt
7% ,227R1423500)

BSOS ECNRERTEABESER
MR E E R

Wle® " Fakd, 2K
(bRl R A TR )

* E-mail ; yifeiyao@ sjtu.edu.cn

B BRI EARRIECT TR e WL P AU R a2, BATHBS FE S iz AR T DR S T AL
NS A LRE A, FiE - 0.5 mM LA (H,0,) A AL S (H,0,) 43 C,C o, VLA 24 h, LT i Ak
BB 0 S TP 7 A 7 8 4 FH T o 200 M A B ST R AR LA 9% e A5 A 8 A5 T 39% 1 5% % WL A S A8 4 7E Flexcell 5000
PR FEE R 2 b, IR AR BE B 0. 25.0. 5 Hz, SRJE , AUARTE 9% B A7 R A8 T HCE 3 h, i FITC-H %R
WERTHA AN AR &2 2 BL W] O 22 43 T 8 7 301 55 2R 4R 107 38 ke 200 it A 18 2 3R A i 42 405 SR T A R E R
5 0.25 Hz BRI A BAE 2 200 3.31% , BE R T 0.5 Hz BRI 4005 &2 2 1.87% (P<0.05) , 0.5 mM
H,0, Wb3RJ5 A0 MEARE 52 3R AE 0. 25 Hz FEFR R T W52 M 2 9.52% (P<0.05) . 0.5 Hz JAIH 47 £ 1 40 Jifd A& 52 %
3.11% , B FALT 0. 25 Hz TEERRLAN A AN IR A 52 8 (P<0. 05) . £518  JRIIAMRAR SR AT LALABUIR MR e 40 i A . B AE
AU RS | JE IR vT DA 2 A RS A A8 52 AR 1 ST PR A v LA 38 i UL PR 40 L A 4 A 7 381 L 1% 4 i X )
v B O AR AR o R £ 4 T R SR R 4 G A 1 — R A B vk BT ik, ( HIE TR A
R H , 19PJ 1406400 ; 1 1438 8 K 2= 507 B 2E HE # T AN rhub BE 138 U7 56450 H ,20210409)
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2T 2 e X =6 48 10 7 I 37 AP 17 T 40 A R 77 R0 ER 3R BY 52 i

= M, Zewrak”
( B RSE TRASER)

* E-mail ; x.gong@ sjtu.edu.cn

B IO 21 40 R 7 5 40 I D0 26 v B I A% 5 1) 0 A 5 40 B RS K T ) S5 i Sy 98 RE B B Ao R 14 0 B e g 4 e
AEYF R BB AN 2R R AR R A A A M A B A0 A A T AR -0 - 1 A AR B S R R 3 B AT L
MBI 7, 30T ILAS LR R I 240 L B T BT 5K ) AT 4 m MK D i sg e, SR AERCR AR IS T, 4 R AH
AF FE 2% 52 M 0 B 8 40 LRSS 18 7 1) DX e ——— 21 0 AN {3 28 12 20 0 o 9 200 6 3T T 190 %, g DR B ey 40 11 1
77, Bl LT AR MR (5 L A 1 o 498 A ok e 40 B SR A v 1) T Sl RN sl s e o 3K o 2 A1 R A Aok 4 R AR O B
UK A0 R XL AR PR P 280 O 5 S, YA A 2 0 5 S L6 0 AR AT 24, 96 B A 40 T S 7 3 DR L85 5 T 22 Bl s, 3 5 T
FA 41 Bl (BT AH ELAE 5 | B IR T3 AR A K-, £5i8 21 40 AR =8 40 11485 10 300 HP 406 40 o 98 440 B Rz ) T P 358 19 5 i), PR A8 4 A [
RIS FE 2 (ERARPIERATH | 12072198, 11872040 ; &% & S HF & 11815 H ,2017YFE0117100)

SHEHHEAEERYNARS EHEF N

AT, R BT, R, FA, FER, OB, AEAET, AR,
O R st
(LA I 501 A R TR S (AU S UR K% ) ALt AR B2 TAR RS R BT O AU U2 LR R
AP S BEE TR RE, 65T 1000835 2 AR R AWIZE MR BE TR 5 A Jr2p SR TR, Jbat 1000833,
IR R A SR B AR S T A E M E AR, YURT @ TR P, KD 410082; 4. BB MBI HE AN T A0
NEB 5 IR SR RECGRE S0 %, JEat 100176)

* E-mail ; dujing@ buaa.edu.cn ; caoyanping@ tsinghua.edu.cn ; yubofan@ buaa.edu.cn

BH R4S ZEMIE RN AEY S0 s SRS 2 G A BRI/ IF R A L L2 2 &
B (20 A G B A RN SRS RN AR S M A3 R ) DR TEXG IR K R AR ORI, Z5R TR vw BE AN A )R AR RN
X R R kB 3 R B R R R I, H VAR B — IR AR B s R AR 2 . #L R 2 A K 53 2 AL AT R SR R 25 0L, 7
FUE BT ERTR , T B A S 5 O g0 W 1 D I R 4 107 AR A B T 44 40 L 19 s 47 17 728 8 5 s S0 ) Bl ) 5 ot ke % 2 ]
AXFFRAT BTN L2, EGRN AR R S A UL KN AR M-SR BN 18 6, AAnERZH LT ERFm, N
5 KA Z LSRR Bk S | A A A RE A S B B 4 0 AR R B, TR B A SRR iR 4y 2 AL, BeJE U
HLH B, TT LA AL PR A 2R AR N AR B R MR A e 2 1 4y B AL L RS IR R B R A B IS &L, &
1 AV RSB T R T A A AR, ARGV A R A B R AR AR 5 A i R 23 RS KT B A 43 2, AT S 3
WAy Z, MERSEENAS P, T REREREBWERE, Wk AES R LR, (BRESUE T,
2017YFA0506500, 2016YFC1102203, 2016YFC1101100; [ 5K A 4R Bl #3411 H , 31370018, 11972206, 11902114, 11421202,
11827803, 11902020, 12072350, 11832017; {1 ER} F#BEniiH B #5115 H , QYZDB-SSW-JSC036 5 1 [E B} 2 Bie % w14
Je TR0, XDB22040403 ; gL i AL SEARI L 55 2L I 42, ZG140S1971)
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- iEE REIBESEBEHEYNEF -

BRESEHPH TRRXTEHNZERN
K ge & X1 R E

ﬂt/ugi ;J’—‘LJH}:] 5(‘] ?*
IRE FBE 2 BB ; 18 S i SR R AL B T LR E)
* E-mail ; liang_sus@ 163.com

B RIS SRR E AL 25% ~30% MR BEHT K (H IR EXF %00 H iz sh R E ACBHFE AR 28 B, ABF9TE

T e R AR I s g h R OGS S BERE KOG IE s KT RERE R S, ik 8 BT T HMRIE R E
@J\Tﬂiﬁﬁ(%;%:ﬁﬁmﬂz 3.7 km M, i AR 2SR (K5, Cosmed , Ttaly) | /0> 345 ( Polar, Finland ) I S R 4
(Xsens, USA ) RAE T 5 R FERYBERE L OAHDBUI T IS 16 7S H (ROM) o SR FHBCXTREAS ¢ A 560 XU R 1B ROM #4773 47
K FH Pearson 1 Multiple Regression Analysis XPSUU T ik ROM S BERERZMEAT T, SR (H)EFEIh, B3 53T
AR AR FE—Fh i i A4S A i ROM K F 2200 F it ROM, {HANZ2 A7 BR 5715 ROM fE7E 22 5%, (2) WU T A ROM iz 3
R Bl — 3, BROGT B R, EOCT IHR MO B, (3)3.7 km WA AR 38 Bl S0 AL T (139.39+41.96) hb/min, it K
A ER (1 909.14645.18) mL/min, FHX 1A 4 (25.87+8.93) mL/kg/min, fUHY 58 K (7.38+2.55) met,R/Q {H ) 0. 87+
0.10, (4)ZBR AMERAHEN ROM X a3 P REFERA BENE W, it AFFR NE N E RN SR Sz 3 i
TG EERMAGEFER MBI, SRR bR TR — b S50 A %02 3 ; T ROM R R 3 o7 AN ], b 26 R
FEEAATHE ROM X REFERCIA W3 . (R ELA A5 H , 2018 YFF0300501 )

Bk R 7 1R 9 B T A B0V B R AL BB 3

ERED?, REZY?, HEAD?, REARY, FE L2, BEHRN @R, B #H12, Fmagh?T
(LA AR R AR S TR, AR 1% 5 1 AR )2 0 T R S g%, b st 1000835
2. JEs A PR TR R AR AU PGy, JEE 102402)
* E-mail ;. 08838@ buaa.edu.cn

B ko EA T T MR SN AR T U R EE B 0 —Fh A 205 1% (BRI sh i b fe 5 IR T
T BT HRAES A E , AR #HE 5 WU A TSR . AR5 B 2R R Kol #d 02 t & r @A meE &0,
LB ATRERIBLE], ik WK BUR S-S YrERL, R A AT BT 0 bk i & A 25 B X EE N 50 Hz 2 h/d S [F]EER i:
FE(1.3.5 mT) BBk mgs , RIS %A 5155 35 6 5 200 M it o [R1% 0% Bk o i , A s A A K P A, 255 Micro-CT
SEREM 1 mT BB AL 14 dREEITXEGEM L, 5/NESBEEW ;3 mT A 21 d i E497 XI5 24
TN AE 14 d A 21 d B/NGRR B, B RIS ;S mT ARERAL 14 d BB NREE FXHIRA, B/ NRRIBRE /N, 21 d B E
INRIEEERETN, HE Jefaf1 Masson et gh A M | mT AbHIAH7E 14 d A0 28 d ARIESE TS HT @ 4,3 mT ALFRALIE K T 5 A i
AR, S mT A B4 B EEFITaE . MIEKTEEREZI 3 mT bR eI 3F & A sE ; 1 mTA 3 mT b2
2H Runx-2 BRI RAKF- 103 ;3 mT AbPELA 40 A Sk ARl & 1 ELAC B 4 M il A8 AU W 38 15 0, 4 ATP A6 i 0 25 3
Jin,SOD2 JEH KKK BE L, &t 3 mT ko wi Bets fg I o B 0T s A2 it B8 RUR BT Bk b ig
AT RENE N T BB A SR AT 1 A AR B R A K S T AR BETT IR T3 @ G it i, (EK A RBHEEE LI
H,11972067,11572030)
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ETRENBRESHREIIISGARE
£ FEFES

sk E L BRAET RARAYT
(LACY¥eERe Yasbe, Jbat 101149, 2 b THLMER & BFST A, dLET 100854 )
* E-mail; wjt19920317@ 163.com

BE) M5 auEmy il DI A RBERI A B 50 LS80S U, AR AR R E R S R EIRE TR
AT E LA LRSS SRR AR A E I T M AUVED 1225 0E D R R 4R i, F7ik BEHR 15 24 SER T S AE A )
15 (0% RM, 15% RM H1 30% RM) F47 4 20 min, RAEHJEHBLTT WA T I WA B NLEAE S (sEMG) , FFE17RE & K I
AR AT AT, TR R LS 5 P RE 0 I WOR R S TR AOARAEAE AR, e R AR IR, R AR GEIRE T LA SR
F 2= S VEH BRI A B S AR AN, JA ER 0 = AR LD Al A AL PR 3G Sk S, e 5 LA B2 AT L PR AR WL R R
DGRBS . 4518 15 M3 s E ] LIRSS VLA 1= MThEe , R B L A5 5 nT DLBH S S AR LR s A =Rk S, o]
PR ARAF A A TR B RRAE A S 0 L PR A 4 T 2 0 3 T N RN ZR R B s S L, (b i4b B R & 4R A
21GLCO40; 1 [ fiii K B B R 0o AR TR B SE B0 = 0 H |, SYFD160051806)

BB T a8 a0 A BRI XS & 5=
EEICRIFMN

T TN T & ST P
(LB A SR 7S R R B )
* E-mail : 13918253199@ sjtu.edu.cn

BE  WFRRE V-5 5 00 X 38 S 473 28 3 AN VAR, TR 5T o 57 155 0 D B %o i 28 S AT iy i A 2 R A R i
Fik BEHL 28 BiRTAC AT E AR Y A R A A He B 1 20 B BIDC T 56 914 B RAR IS AR L TR O 20
I (14 7 28 S0 B e BB U P R R AR R s VR st B, AR B AL R I KA X £ B &R B & 515
(PTS) FEEATF 5 (ATT) , 7EE G F A7 A9 I 56T R G 4IR S R ASE L 43 31000 2 o R A2 BT & J5 i (MTS AN LTS ) S o
o (MATT Fl LATT) . &8 7ErA BE S, UEN A PTS Al ATT A 561 % 5 ( Pearson H13€ 24X r=0.588) ; JE A7 Y
LTS F1 LATT A 5EPERY S5 (r=0.379) ,MTS F1 MATT AHCHERH (r=0.201) , KA BH B ALH PTS FATT LA K ARG B A7
F LTS A1 LATT SB35 F X HRAL, WP [8] MTS A1 MATT Joig 3 25 5, 76 T i 38 SURA B 2R 8507 T, LTS 19320 R 1iF
HIZE FIAI(AUC=0. 884) B KTF PTS(AUC=0.703) , it FERIC X s, REF R MM 5K EmsE R
TEARSE , AT () AR 5 i 67 26 A A 67 B A0 A B S XS 9 00, DA B B AV 99 B S 5 AR - 5 S 1A o R TR Rk 2 iy 5 S 40 R
JeRny T U R R, LLANU IR B OF B R A B o e e A, (B K E SBE R TR H |, 2018YFC1106200,
2018YFC1106202)
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ARIEEINZ THEFEREZEIRAXTEINFE
43 4 4 HT—— L Concept II 2252 il Th (% 24

BRARAE K AR B A, R
(LR RH B 2. T IR KRNI BE ; 3. DI IRE 2408 4. B KR E BRI TR 2EF 58T
* E-mail; jiaxiang0016@ 163.com

B RIS T R T SRS 2 1) 718 2 R AT, B 7R3 M TR LI 5k db, ik T RERK
FYIZRFEHNY 14 24 FIHMEIZ 3 51 50047 T 3 min AN[RISRE (20,28 2&/min) FFEMEM T4 ( Concept 1T, Vermont, USA) Il
2 eI R 0 i SRR AL T S8 8908, 38 5T Susport Pose VI( CN) XF MU HEST = 4EiB 52 ibT, 58 (1) JEE
B E FAE 28 3/ min YIZR5E T BB I8 ST R (P<0.05) , (2) ZERSRAT , B PR 4% 51537 50 38 1B X7 22 3 2R 14 BT ik
FEARVCH IR A5 B SRR ARFN) 5T % 28 2/ min I, B 5G9 15 2h30 B X0 R Th 58 10 Tk BE AR v Sl I 485
B BRI CNKREN) . 818 XFRAEE 8 SUR [RSREE VI LR (1 5C 138 s AR IEEA T W45 5 40 BT, vl (i 20 5 D3 o oty a1 2
JiE32 o)) A SR SRS SR LT AR ZE AR A2 | U D 4 I A i U B B v bl L I ki RS

155 5 515 20 R 25 7R B R4S TR B b S50 B 5%

kFe ARAR Rk F R O, kAR
(LA B 220 Wriniasbe, Lot 101149 ; 2. bt iz il KRR AR5 B2 TR, dbat 100083)

* E-mail ; shaoshuyu@ bwu.edu.cn

B S RIS B E S 8 0 R E R AFSE O T5 o508 3 OAS PR S TR AT 23 R 3 2 1) 4 55 s i v
AR X N B SR BRI 5 B Wi R R O [R) 4 BB K O 1 48 5328 30 D E R R R M S AOR R B L B A 18 5 E
Fik 1B 6 AR NS TR, AR RS X RS T IR IR EH i B 5 AR5
SREHLAR 2= > 4325071 (KNN, CNN A1 SVM) 43 M S o 19 205 [0 (0 /N L BE B R IE FNER A RARAE . SR AWM T 128
AR 1] 9 i R AE /NI B R RRAEAR B R &, B A IR CP1 . CP5 \P3 Fll Pz; 7E W ELZEHLIRA T, 38 3 51 1 207 17 B4 fii i
BHE/ N RE R BE S & Fl o0, ffE S 56 K CP2 .CP5 . CP6 F1 P3, %8 175 5712 30 BUTE A IRl 3R 8 T I Hi R AF A~
[6], ZA SC G RLAR 5 R AE B URUSE 2R 43 28 O vk, T LA S7. T 3 940 I ML o A 78 R TG 538 5 i o A 2 E s 1) B o 55 0 <
(bt RS F 4RI H |, 21GLC040; B 5 & S WF & 1HRIT H ,2016YFC0802807)

PEREREF EZXNTEBRZREERANBRITSH

FOALEHMRE O, AEE b Bk’ FLE
(L BRI P ES A ERE, [ 201999; 2. b B2y K4 M@ gt E Be, 1 201203;
3. RITE R B IR SRR R, 1 201619)
* E-mail ; dengzhen0923@ 163.com

B WS P B e FE A TR0 A [ T B8 S () S 5t A L VR T, A7k ST CSE  nT &8 A A IE N SAE A
B O3S 1 AR R R R R R0 SATE ) 23 € AR A S CT A0 MIRT KA, g A A ) A 1) 52 1 R 2 ) g LA 2
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X I H RS TR 1 2% g B TR o A8 8 e A2 T 1 S B, WL A R A (1) i B X B T 2 B A A SUR N )RR AR N B
BR (1) kA B RUAE A S A5G I 7 B S rh I B 2% R A T TR0 5 (2) RIS A2 H ST A g
25T LAAT SRR 5t DX 1O 7 Ji AP B 5 1 0 ) 00 00 25° 2 S 800 (L 8 30 O, ELRE S A1 R B2 I B 8 5 (3) P R e
AT T L 5 R I R 7 BOAE R ST A 2R S B A N ), LR R 55 5t R B 2 AR G, b S e (8] 250 17 ke AR B O A
(ES 3G I LA ) BERE 3 5 (4) @k FRE 52 TV A v SN i UM O\l 6 S ir sl A | T LASE S S e (IR () 00 7 . #38 +h
PR i@ HE A2 T3k T ARRAR AR 35 BE S b ST SE R g | L2 H o R T 0, J80 4 P o 4 S5 4 Al ) 412 7 0 ] LA Tk
VERIEAT R T2 4

ETRKFALTEERNH CITRESFRSEUNHR

LA AMELT K OBLEARAVEFE RER K KRR KRS
(WL R

* E-mail ; haochenru@ hebmu.edu.cn

BE)  CAT RS RIS CA T i 0 £ ), B R B A s T 75% DA b ACH R R R AR, KT A R 55 2 3
FEEEZ—, H, AT 5250 i S 57 R A S A S5 S R R LE R, AiE B4 20 £ BHEHFFEZR
LS AT IO E W R RN G T R IR . VR SR AR 57 VT4 R B RS O IR 8 55 R
A TREEIRAS 4 JBE /N A R 4 R BE, K 4 DB 4 2B PIE Z T)E A T 3k A (R AR B 3RS 6 ALRAE,
PG o PeIIE Y v PEIIERA AN S 7 AURRAE S AR SRR 1 BALIEAT 4325, T S50, 33 2T 3R ff i S g
IFRYSCRIRIN, SER SCIEE R OT RS S L RIS M R Y 23 1R] U8 I 25 I A IR S B E M (P=0.02) . R
FARG L L RS BOVIRES 3 97IRAS TR EIRES 4 S8 v 5 22 IR 1A T s A A B, W AR 35 2 S AR B 1, 40 2o
RikE 80% LA b, Z5ie Wit Rl 5% 55 A SR SR BERAE , T TR I AR 4 e As Al Ok Sy e 3 R AR A ] AR KR
JEE P R U AT Sl W AR A TRAT B 55 25 B S i A I R T B AR . (ITIL A R T R AR R R H AR5
T H , QN2022020; 7 Jb 44 T8 2 51 4 & 22 Bh 22 W0 58 11 Rl 300 B, 20220079 ; 1] 4 B Bl K 2% K 2% A 00 B 52 5a 3 Rl wil B,
USIP2021080, USIP2022214)

Y- F &R T B LA AR S S 41

FORAK,IBAFE,E R 2, A FRT FIR RAF KT RAREITY AT, AR
(TN BEEBE HEs BB )
* E-mail ; 1916883791 @ qq.com

BH 85 Y-PHEINRE 0TRG5S R E, ik SEH 3 26 A L KA 2K 58 i Y-"F-A503K ( Y-Balance
Test, YBT) , R Noraxon F il TCLRE R GMIA MR T AR ES . TR EAL S AL 2w AU HE
WL, PESr AR AL #4977 (Root Mean Square, RMS) \B143 JJLHL{H (Integral electromyography, iEMG) FIJLIA BIRAAE , & & BEkl
TFEIEASME K 2571 SRR R Iy 22007, RFFE IESM R O7 2257 MNER AES G, SR 76 Y-t 3 A7
] Fp R E LY RMS (B S Bl KAE (P<0. 05) | JRATILEY iEMG {8 . 5T HkZRIE /& K (P<0.05) , it 3k LAY RMS {H .iEMG {8 F1
LR BTk ZE 2N F AL (P<0. 05) 57 3 A5 [l v RMS 1 K /NBUT S e B LS B2 51 LS kB > B — 3k UL, iEMG (B /I
J Sk FE 1 0> B > S LIS e — Sk UL, JUL R Bk 238 /NI A i L > F5e 0> PR B 0L ke — 3k L ; BE EL UL RMES {EL TEMG
B FTERRAFITE 3 A7 M LY WA 225 . &0 AW EEA T 4 BAUATE Y- 3 405 [ LA LR E S RRE , H s
SCPEISR 0 I EL L A 1 LA HE N JUL A 385 T8 A Ry 835 ELAS 8] 7 1o S5 T5 B7 OTAN [5 I E JUL % 78 406 P 8 2 e oo 1, I8 i UL A9 i
FE o T T K K T R e R 0, (LU AR A R AR A B Al I R R H , S202110440102;5 1L AR A B AR % & T H,
ZR2018LA011)
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BREREEZENT HE THEZETE IR

MR, M EEM T2E
(FEAE BB TR
* E-mail; qq_qal@ 163.com

B BB R E TR TS BB T, R T AR RN B AR AR S A BRSO R AL
i B A 192 ) SR LIRS s B AP L AR B AR B I R A ST 3R, iR RIEE A
CT @ &8 B A RAIZITE N 0 AL 4 2 2 A 1A BR TR A | 5 35 2% B - MRS ik A P AL BB B 1 2, 7F 1S 56
gk 36 kg 1A R AT o B R (2 B RN 60% ) BB E RN 22.1 kg, FLAE 100 mm  #hH#EA
3 m/s AERFAMKRE: F M 7 b BEAY 76 LS-YNA SREER R i . SR A — 2 Bar SROTATILE 75 H N, FF 07 19
FIRUEAE ] S b oh b BT 7 B B P L R, R R RN R BRI > BCHE IS S B0 > WG TR A > RCEE
R > AT | LRk 55 W14 52 1 85/ 5 W AR ) HE P S < ek D00 T85> ek DL RIESS 15 075 > oo DM IR B0 > e
X CER S5 E A > phals X URCHE 5 05 > wh o U8 e > oo O o 00 BB 415 > e ot 68 RE 4900 4 > Bk 15 Bk 0y
> Wb (AR 55 490 > o X A0 RG340 > ooy XL RICHE B (B0 40 > o X ORISR 5 > o T U ERG S R e, 4638 B
2 P RIS 5 BRI 7R3 RE T AR, AR (B IS R) A 52 i), B 45 0 32 0 RFan oy, B [ BIRHE sy A Aty
A e, B2 Ak 1 S A R M T A S ) W A R AR R EL BB DA BRI A = B B = 1) A R X RS A3k
W, (7 BN A YA DR AR H (514 50) |, 2021BEB04009 ; 422 5 )il 5 H , BZZ19J008)

BB =8 EREMERNZE I F o

(FELLIRF)
* E-mail ; 1397142053@ qq.com

BE RS IE = HORETEA RN B (GREBE W25 Tt ) i, BAG 22 32 240, o b B B R
KAVIBEN AW I E R AR PRFE B I =% LB Bed BRAL S O 2k T70k . ik JEH 15 4 LIk it b
TAEBaIE ) 5, o3I E AT b eI 5 o8 B kA 1 R SR SR AL SR IE SR SRR _LIRUR R RSG5 B K
i FEOF T EOR R B BGRB8 P Zen) HAUARDGIZ 3w 28, EREI  Bola IE =Rl Bk by BL b Boss 55 Ay JiE
AAEIER T IR TR, 268 AR AR TR (BRAT I ) | S0 A D o 32 A A Wk 38 R DR T I R T U, B sl B 74 1 g 82 Kk
7R s GO IE = 8 I s i B DR A AR AR AR BN R TR TR, JH SR A AR A AN AR , 571 A1 T 8 728 e e J3€ K
THERTIR B E ISRGESE R T2, A R /N T2 i B4 1E — 187 M 2% oh 9 Bt JB% 5 B A2 A i BE /) (M
RFEMKTFIR) 2B JE R KT A 228 /N T A o S5 i 2 Zc 8 AR , A8 I e 39 ol BRR i 2 224k
TEBEAT B2 L2k ST, RDREAR A T 10 08 3 OIS o 073 o 7 A A P i, O LD/ OG5 135 33 L, 39 R Mg G
TR A WA R SRR Y B
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W& 1T AR EY S FHHE
—— TR 5 & 1 A 0 4K AR B AL BY 22 i

HEL'" FHF FER RN, e e ERE
(LEZRE SR RE R, L5 100061 2. A ZEHE 45 dt, JE5 100038)

* E-mail ; haoweiya@ ciss.cn

BR BRBCHREE WMNGHEFAZ —, AR SRS T 2ok B TR RS FES AL 9 A= 9 ) 2= ek
ST F AT A R AR AR . iR SRR 12 BB RAEA 12 B MRS A TR 3 gl R 3 4 7 1%k
A0 T BB AT IR S8 R IS SR R G0 SRR TSR AR | PPl 10 ok 1 305 R S0 B 56 0y i B ol R ok ) g
WA ESEY ¥, BR ARG I AT, 55 52 5 0 R R B (4R 21.2% 1 28.5% ) LA % TR
(33.6% ) AKX (25.3% ) K 1(23.3% ) FRE R (57.6% ) ¥ Tz il (P< 0.05) . SEREHFERA L , 52380 i oS st i
B I (31.9% (12.7% F1 12.6% ) LA K T 2533 )3 (3.8% ) FIRER: (23.2% ) &R & (P<0.05) , Z5ig P AnaRd B0z
X AT AR 2 R AR R T AT R B DB P L A el R ™ AR R, I B o S TR] Y B AR A AT
ReS P AE AN R AR R AR A . AR TR R, R B X AR T AT A B AR W T SRR R S I TE R, ARG IRAL TSR T T
SO H A ST AR ) AT AR o T AT S AR W T 2 AR BIAR, SR AH DG S P R TR TR e B AR L AL BRI . (B K E SR
X131 H ,2017YFC080380205)

145 B 378 B0 U S AL 368 o 22 R AR o

R A R B Bued Aok I OB KRER
(L BT R RS TARRSRE, LI 200093; 2. LI AT ST 2SS BT 9E s, LI 201318,
3. MR R AEBE BT SR BE, I 201318)
* E-mail; 1257969683@ qq.com

B IFEME SR IRYT 2 MEE 30 25 A1F (acute respiratory distress syndrome , ARDS) A —Fh B 21l IR H it . 5 A 5T
FEFEIMOL B8 I8 U I X i 2 4% 3, A SCHOLSE st A 3 AT AN (] BMSE s o JU X6 M 4 8 %) 3 15 40, 328 7 4% 5 A Mz Tl 3
AAMIERNE, ik (1) B 2R 52w il 6 2 KRR 3 100 o F2 S . i 76 o8 1) 38 <R AR =0 R T 1 2= T
1, AN A W R 7 RE SR B R MR T DL RGO TR T, (2) SRR FE M CT B8R, A MIMICS
BROEA R AR s JL AT AR, BB AL Geomagic SXPEXTALRYIEAT O | Z MR AR AL HE B ARG BE . (3) W LB AL S A
SolidWorks , | FHIZ AR A0 s 0o WE T Oy, A3 BN MO JARTRMYE B 52 FE A Il .20, R0 52 RS VAR TR . SR Sl Lid#dE,
INAS 22 B R A Bt A PR R 3 00  1 202 889 .1 298 337 A1 B st 72 Jili R A5 i 32 F A4 AR 3501 4 201 185 mm™ (i 22 fili i AR 1
16.7% ) 74 554 mm®( i 47 il BAR AR 5.7% ) 5 10 ARF RiMOZ Bsf 22 Jii A0 A Jii 32 FE AR AR 43- 5304 62 346 mm’ (i 22 it SRR 5.1% ) |
51051 mm® ( (547l EAT 3.9% ), 5 HABBF IS A AL T REDT B A A0 4 SR AIAE ) L B8 0 A4 TFARFRMOE 5, A2 00 I R
6 A AT 2R VAR A | L ZE B B B A MR AR Bt A2 AR W 24 i 360 3% B R D s s e i i R R A O, R T
BB A ol T S M A O R TR A ROR XSRS ARDS BEIRK R —, (LB AARREETH,
21ZR1428300; i “ B QAT shi T8 A 4 B 25 R} 4 57 #8430, 20S31905100)
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MNEBXRT 250 A iET R EI S B RY
EMAFHEST

Aok, RWE K, B A
(Hr & =BT

* E-mail ; lijia@ xxmu.edu.cn

B s ARG A PR e BB o R 3G 1 22 B A, M S 5 A g 8 i B A0 4 48 43 ML AT 6 L 4 AT
ik ETIEW AR MRUEAR =G A HAR MRS B8 B8 S kAR S s I S a8l g e
I EARAY e AR R RAE G RS B R TR BRIk B BT T S D7 B4 1, 3R RE AR (ACL) g
U (PCL)  NAMEIR)H (MCL) K AMUEI#IH ( LCL) #1752 71 48T, I LR 45 W) 2 i B N 1 0 A, 86 MMc
W9 Z BN Ay A E i, PCL fE BTy iRz RN ay i 32 ek, Rz S i F PCL 5B S AL, MM 32
BT B, LCL ZEM G T 32 B o 52 03 K, e K2 J1 i 67 F LCL 5B i ab . 7E MG 25 77 10 S 43 r
Z R MR KN (134 N) SIS i, ACL FERE ST LRz B G i 32 J1 8K, 4 36.415 MPa; PCL FERRET L3z B a7
it 57 J1 8K, R 59.895 MPa; MCL 7G55 R 7 13 i i 57 185 K, o 28.86 MPa; LCL 75615 T 3 22 £ ) J7 fi
HBRZ SRR, o0 22.279 MPa, &5i8 P PCL BB 5 Z 15 Jr i S 3007, w5 i &5 8 LCL Z B KB R, A<
RS R B S5 A B0 B A 7 LA B M I RIS S 7 0 5 0 B2 W A 7 SR S BB AR . (Tl 1 48 v 2 A o R I T 3
%1],22A416001)

B B A BB IA T M R AR B F A A T
i AT N R

EHRLE O OA AXE Ak A
(1. BB ICE M R B R B ; 2. A5 RS; 3. Bl i X PP R A5 A R e )
* E-mail : huihaowang@ 126.com

B PP s Tk A SUHE S B HE ] FL G 08 B R VA T A 2 AR R SME 995 X SRUHE 45 A4 B2 E Mk 0 AR W ) AR
Fik  BIEIFIAEIEH 2K E A RO T My ik C5-6 BRI 3 Rk R REREAY PECD RJ5 A FRIGHEEL, 43 BRI 28
FHET75 , W% PECD RETAIARSE 3 4 AMERIRYEY 155 m . 8558R (1) PECD ARATHIAR G (19 5 KN g 42 Hh DX B S 3kk
X3, B C1-C2 A1 5 (2) PECD ARJ5 ,C5-6 15 98 57 1 R i 4 o IX 3805 % 2 HEAT AT, Key-hole ¥ /04 3T 1) 5675 58 647
FE T R BE BB 2 5 (3) PECD ARJ5 , ZEME  ZEBE A A M FIEAEH T C5-6 7 BERAHE AR 8] 457 % 72 BE W = AR i, (R4S
Z IR ZERNAK; (4) PECD A S5, W 5478 K, C5-6 45 BE A HE 18] £ P9 R T 88 g, 0 2 20 A 0 J, 6 4 40 B3 iy 43
(5)PECDARJG , ZE47 ek T.OU T, C5-6 5 BE iy 5647 28 ST 0 52 J0 IR F 58 B AR A (A 3 Fo ol 6 A JBE A A5 80 22 i) 22 B AN K
5t BETFIERT PECD ARJS BRRFE EME MBI 5 C5-6 5 B[R J8F B RERTRY B R 7434 HER] £k N ) Fl 645 5 2%
WA, (ERKBRR ARG 81973871 ; [ HFEEE B & e thO I K = 4E473h 1% B , SHDC2020CR1051B;
L Ve T P A B S I AR 5 2 A 5 P L, 20MC1920600)
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BBRBT AR RSRIED R
R N 2 S R 5

REH G BH REE E A
(PR 2B )

* E-mail ; shin_wang@ 163.com

BEY RIS A i T sh s ) B g Mg o BEEL O AR PR AL LR B RS AE 2#EAT 20 B, R 12 3 51 AR
SETER A AR IR LIS ik SR 14 2455 7 A i 200 & 2 P iz 3 SN SEIR X fifs 41
8 N 144 6 N RHPFEFINK G2 377 WUALAR [ sl T 28 52 3l 01 TE 60 om o 2R SOUURE 7 3 22 b oy B 04[] 25
SN, RARIZ BN B BT REAR DG TE SR BE RN IR 32 2 ULPA A4 JUL R 3 30 28, S i Bl L Vi 2 b B Be T S B B L
Farg tE s sh ML ARIE . Z5R  (1)60 cm i BT 1 JA fu ot 200 BROGTS £f J 6 25 K FHRKE 2, 60 em T 1 RA17E X Bl
R 2R N 3 R T A 5 (2) A ALz B B AE 60 em 1w BE V& MG b BRI i 7 1) B 7R F 77 00 LUAT S 35 P 22 5 (P< 0. 05) 5
(3) R HIZ 3 B 60 om 5 B2 I BTHR AT/ e A LS Bt 1 B AL BE A AL, L2645 TR s E AR TR] A4 5 (4) ZE R TR ILPA 5
FRAR /N A B LS B AL UL R L, A2 o B AT IULER G . 838 (1) 32 30 A 9% MBI i 5 1) B9 E oAU M R R i
2y B3 7 U717 4 A [P i, T B v MR o (2) 32 3l 5 2 A DAL IR AL HEL 305 06 B A e, 187 i AL JBE P 0 L
X v MRS SE PR RS AR

HEBEmBERNBITRERTRUENTERAR

gm0 kB g nE? 5 M
(LM BER R BE2ERAREBE, 195 TRM 2210005 2.4 BERF KA RS BB B8, L8 40 221000)

* E-mail ; orthopae@ 163.com;h_xu@ xzhmu.edu.cn

BEy s T E AR (proximal fibula osteotomy, PFO) A& iG97 P9 1] 25 74 JBE B 35 R (knee osteoarthritis , KOA ) f3H
B P RA FARY A/ JmRERAE ARG TCHFHAABE TR 3 AR SRR A, Heat 0G5 8 B R O 28 g I D6 T s Rk 218
NG RYGUE, SRTA PFO X PMIEIZE KOA 835 R 56T Th RE A 35 A B MO 15 X BROCT  pi 7E Re i i R e VB 2, ik 4
5L KOA HBEFMEEREEFAE 9 B4 KOA IFIX L i dE X 4 & KOA 40 PFO RETFIAIE 6 A~ H B9S8R, 1A
BCXT ¢ K% 43 BT KOA 2PN PFO RipJafat B BB 25 S50 38 02 Ko sl J7 2 A8 Ak, B FIARST. ¢ R 3 LE X KOA 41 RN JR 20 2 [1]
MZER, &% PFO RHT KOA ZH{# GRMES IR & 1k F3h D22 7 (HR 5 BUSR R A9 e 22 S e, =W
PFO RJ5 KOA RS X R MA Ireas . KOA AR S B i I G5 T iy e 2% bR ThT V7% 2 910 ) S 38 B, e 1l 1940355 33
FEl/IN 7R PRO ARG 1T D) R e e PR T, AL, PFO ARJE KOA 41478 B FR I 1) P9 41 B0 11 1Bl oA L B (@ AR 4k
EUJE PO AR R (BN T A BB 2, 48R PRO SE D BRSE B st R =R E R, &% AREML T PFO A
J7 IINE] 28 KOA Ji 45 A8k 1 A2 0 1 2 | TR SR8/ PRO ARG Ko B R REE UIZRIR HE TS ke, (P EE+R
BRI E |, 2019M651972; 1N 7 H s il Ao i) (At s & ) Tl H K C21242)
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P 2% Bk I HFAE

ERL IR 0E S AN P AL

(1. LT A e % Al E RIS Be, LI 200063 ; 2. BTN BERL R BhBE24Be, HEFH 550004)

* E-mail; wangjm@ ssfjd.cn

B B0 B 5 OR R A RS T T 368 AR Sk B 40000 s, DU Ol % B 2R 305 T HLHE IR 4R AR 9
Fik A Vicon SITERHE RGN E MRS | RIS G A Bl dn S0 P i 4 1o SR, 7 PR 9% 30 4 B b S L 58 A A Sk
e AE RN A IRAS T B A8 56 2R IR AR A RCIRES T RSB, 5T THUMS 4. 0. 2 BLEITT R EEZR IS/ 4T 5B
L ATHBEE ATd 710 4 DM EE NS EBA A, S AFESUG A T R LGS, &R MBI 43 E N (20.00+
6.57) m/s; /\FREEMAT B BE R (8.59+1.72) m/s; FMERMFT & 3 BE R (14.05+2.96) m/s; it 9 FT i S BE R (9. 05«
1.41) m/s, BRI d s E RS Tt 280N A0 F 3 3 s TR PR Al X8 0 B A T (sl KRR
BT R BT, Ak B A i 00 N AR BR TRE N 1 354H 1. 69 MPa, 2R TR AR 0.26, 46 T00 T (192888 TR R
FI¥HE R 35. 39 MPa, Ry TR ASSBIE N 0. 73, S FEEERFTH T 0k ARSI B BREMEBIETE 4 om DUF , AR
PHEAE 6 om Zid7 . BREEZSHT G T 3k B R X 58 LU SAME R F 2, P IRREER /N 1.5, &t MeE LR shne
LB R EAOC, Sk MBTEMERBL R T UM AR . 32 FH 3k B R A IX A B L R LA SR A BtR 5 1 TR 25 1Y 45501
AR, LB R SN R EMAX, (EX BRI ERESTH, 82171872; Figw H AR R ETH,
21ZR1464600; -1 1175 BE 22 T 45 5000 %, 21D22270800 ; | 1wl VA48 Tl B AR iR 551 65, 19DZ2292700 5 H s G Bt e Jir A&
AR5 2%, GY2020G-4,GY2021G-5)

B ERIRETSTH

FFL 2 0ME KT, BEXE R, FEL, SEA, G T
CLPY B R A58 — PR B )
* E-mail ; wangzehua257@ 163.com

B E ST RV BB L IR PE R B AT E R (R A S, B A SRR, BRI IR SRR B, i
il 2 A FIHERRFRUE , ARG U AR 20 24 BN B Sk IRFE 8 38 S SR 0 21, 20 44 fl B SZ2 10 S X AL, i Footscan A&
Codamotion [ AHWAELEHIR . SR BrE L IRF0EH S T B (46. 94£6. 80) % /INTF AN (54. 08+6.77) % , BISATE £
JEE IR S FA (727. 88+149. 60) N T /2 JiK Fe KOHE 71 (651, 26+130. 08) N, 22 R4 G i 24 8 L (P<0.05) , SLId 4
(0. 51£0.28) m/s L (93. 77+11. 22) 2/ min 54K (86. 38+ 17. 37) em B SN A] (323. 92445, 16) ms /N T BE £
(1.07£0. 17)m/s , (101. 8+£29. 8) #/min . (104. 9428. 48) cm , (354. 71+41.29) ms, 2= FIH G145 X (P<0.05) . ST 2
B INTE B BAEEOC T IS B 18, 58°+6. 04° /N THEMIDC T iE B 26. 04°£2.38°, 2 F A Gt it & L (P<0.05) , MK
WRBRCTIE S SMAHLL, R W B 225, &t RMRE LAIERE NS SR A T B2k Fo RS2 P ] #S
Sl 57 B0 T R DG TG Bl B AR A N T R Sh A AT E R I KR S TR, A SR A S AR B (R 4 e, 2P
B BOE RS A SCHEAR T RCE IR E A S SRS ORI R B2 R IR By, (AR ARBAEETH,
81972075)
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B B % A B R B 15 5 B AL R 5

R EAW FEAD K L HAR
(LBEMBERRAE BE2EBE, 5EIH 5500045 2. LIk EE 8 ST L EREMTERE, 1 200063)
* E-mail ; fanying0603@ 163.com

B FICH I R F R IR RN R 2 S R Al R X R Bl AR I A R T U R A B L I B R
PRULAEY 2R, Ak T ZRUASN 1220 B B VR BT . R B I B R 10,20,.30.,40 A% 50 km/h, 3%
3 FPORRI 42980 A 4%/ N =TT A0 42 42 780 ( Minivan ) 5T 26 4278 ( Sedan ) K AT AR P 22 2 80 (SUV) |, 41K 5% 3 BYSERE | k1T
15 AT ETE , RISARF AT B 3h ZE 5 42 028 sh2Am i, 15 281 55 22 A Sk 335 Hi Y38 sh 4500 280, 046 U FE i R %14
fRA THUMS 4.0. 2 NMEBE TS 8005 B, 56118 324 G B A5 H6 45 HIC {EFN AN | 4 2 248 b di K 2R 8 (MPS) 1
PR, AT AR TRV B3 4500 F B R 3 22 B I P B A AR A R AE . G558 B VR ZE Ml i 2 1) S DT 42 57, 3 A 22
JIT T P 5 2 N PR e A A B AR L SR IN R  9RE E )B 0, RS e Bl R T A R R T R
—ERM, 7E 30,50 km/h B, FEUR 4 A BN AR AT 5 R ™ E 9 42 L4358 Minivan 1 Sedan ; HLEASKRE , R 4 0r 330
PR 2 AP g R A AR X s R e i, PN TG R A B . MIPS T L B 4 b 2 ROk L 50 20 T 2 AP R 1 0 A 3 40 15 L i
P (AR 2%, 8618 W H S WIRE AR A BRTH AR i 3h R o A B3 45 0 F B 25 A 09 f i e 1k 5, ik
T ELEE S5 BT FUA 4  [8 , RE 6% g vk  25 A 3 S R Bl R O A AU 1 S SR AR AR . (EEK AR
R4 H | 82171872 LT AARIEIL A H | 21ZR 1464600 ; | ¥ 17 e BE 24 1 5 5200 25, 21DZ2270800; | #5117 7l B 4 5
Tl B ARRSSTF6 , 19DZ2292700 5 v AR B B AR 45 2% , GY2020G-4, GY2021G-5)

BEEREZEFEANBRTE THED N ZHES T

FAL,E T
(UL PRRE 2Bt 12 Sl ZA e s Ak 2R s )

* E-mail ; wangxin@ syty.edu.cn

BH TR BB AR A TR I R A A W0 1 2 R A AT AT B R R A2 Bl R sh Jy 2 A T E
R BRI A A B BT E AR A B I, iR BTN 60 N AR BE N 50~59 &, 530 A,
B 176.2 em, fKH 70. 5 kg, 4 30 A, 5755 162.2 em (AT 50. 5 kg, {8 JHi5 323 R % Codamotion ZLAMIHE RS .3 1%
RAEBEAE ATMI =2 J) & F1 Footscan JE 1 F-HGHEAT IR E R A2 52 1808 132 8l 2 R 8l g 27 B0 380 58 25000 A 3 AR AR A [) 47 % By
BAFATEN FTRERRTWBaIF Ml 2228, BR (1) Wit IUA 40 iR E W IAE B PE A2 A, 55 R AE h 68.43%
D R s 20 380 D 25 5 b o 20 e e IS S5 Jee ot R B e, SR 12, 220, TR A I O 49 Jee ol R B SR, R 6. 120, (2)
FEHIZAL ) Z BT S 1 P F oA B PR IR B R 1. 72 BW (ARUEALAARTE ) X BB 20 22. 64% A7 IAVRFAE &
FOBUE/INF LN (P<0. 05) F-1E i F, 55/ MA B IUFE L W22, e/ IMECA 0. TOBW , X R B 2108 47.27% , FRME & F, e R fH H 3
TEF A, B KM 1. 41 BW, XHRIB 204 75. 41% ., FRFa F3 BEAFE A2 E 1K (P<0.01) . (3) BIEFXIEIHRK
IR M ZE I MF X, e KA 562. 38 N, fie/IME I BUAE oM 22 BER 2~ 5 BB X3, /M 20. 30N, R 5 e A fE S 3R
VA RVER 2 SR DX, B KB R 18,29 N/em® , die/IMELH SR IB M2 BVER 2~ 5 BB IXCBB, B/ ME R 2. 98 N/em® s JRJRES 2 B
I op i B AR A B R, &8 (D) BHNE KR EBER T K, MESRNIE, 3 S~ HUH 25
5, 3 SR INAE S P M % b [ BERE ST AR OGS R A RN, (2) I T4 KRR (B A A 5 X, e KR8
W RS 2 BRI, LA 2 Bh DX 0 58 Bl o A I A 3mSR . 5 2 BRI AR R B 3 BB A 0 X
(3) Ve NBE L Hp e A2 ) i RS Am s o K AR e PR 22
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BT /INE RS B N T 6 g TR X EL 3R

EEFE
(VRIIPR 7% 32 B0 457 B « ¥ S Rh BT R L)

* E-mail ; wangxin@ syty.edu.cn

Bl /N EHRTEIE T A i S I8 Bl S R A Al S P A R BE ) 2 1) 2 ek $E R AN R 20K
HRBEHRESINRE, 7iE SR8 BEXA BRI = P IIEsI0R (22.342.8 %) ,8 B RFE(22.143.6 # ) TE
T8 S T AT OURE B IR ) 38 ST AT 55 WA TE] 4 30 s, 30 s 23 TE 1 AR 0> (center of pressure, COP) YRI5 (R AT AP) 5
PN (ML) BB B, T/ N RE B A P AT e U 5 il IR, &R (1) B85 AP 5 ML /N RERE T4 0~ 10 s
DI (2R AP 15 ML 7 [l /N RE R X TE 0~ 17s IXTAI A ; (2) R4 AP J5 1) ML J7 [/ RE H (2R Tz 3)
BL(P<0.01) 5(3)iz3h 5% AP JTal /NI AE KT ML J5 6] ( P<0. 01) 5 {2 AP J5 [ /Mg AE B X T ML J5 il (P<0.01)
25t /N R AT LU R0 B AR SR R BE I RAE 128 3 B S R 2 COP TE4EREF- il it vh [ R A8 2 4R
TSR |38 ) 5UAE SRR T REE R T BT T 90 7A B0 035 N A8 T, BE VA B B B A i (g BR K 2 2E A 3 Ny e T 22
TERAMPRAS T VAT RE LSS , ARME B B R M

B 3R 47 & AE 5 e i 1 2
——3k B 3D iR MR &£ ¥ N F 53 i B IE TR

FEA,EAY RAESE AL
(A% E RS B )
* E-mail ; lizd@ ssfjd.cn

B8 ARFSEIRT 10 E S AT SR LB IE (Shaking Adult Syndrome, SAS) 284, 1 1] 3D iz Bl # AR 54 Rl B
SEE TR TR, T AMRA FROCER R SR T SAS BMUiE Y Ji=#0LN . 3% [ VICON 3D ShfEHi#e R 4cHi
2 v ] A T T S A N Sk SR B AN AL AR L BF IR S0 R AL S i R 2 THUMS sk
TR | (IR TEBE ) I BT LL 4,567 He BURAE[T 5 (2247 \ZE R4S 5 5 ] DRS00 S Bof i 20 28 %) 403475 £ 90 2 i o 2%
B FFALS 6 Hz 558500 H 4R IS sl FEAB O T g0 500 2200 22 R0 00 A S5 005 T8 o 11 5 SV T S 4 M 28 28 95 A 4 ) 2
Wi 37 4% 5. $RIUIRZH 4 HIC {8 . Von-Mises 1% /7 MPS(# R 32 77) .CSDM ( E RS2SR 450 & ) 2535 KR 1l , %t SAS T (4 ik 45 4
Y FIENURI A TR, R AR P E B T PGE SR SRy 3.2~ 6.8 Hz, AT R 15 Bl PRt 428 5 fth A Sk 35 AT s ol 7™ 2 119
B 15, SAS ARSI HA A A7 M, IR TR S 5 5 D bt 45 . 7RSI ST 1Bl (4~ 7 Hz) PIFE S 51 04 fisi 483 43 22
SIGE I X, DI )55 A% 0 R o P00 52 Sk TR 4] S U B 497 , 1M SAS WU BE ZRIUM LU BRI . 4518 SASH
AW 72 R 58 A e 1k B S T AR HE AR ek R ST BT R 7 BT 0 R R TS TR T R AR B AVE A, (Rl EB Rl vk 4 E S
FIE ; LTRSS = H |, 21D22270800; i T Al %5 6 Lol B AR iS5 F &3 H |, 19DZ2292700; E 5K H #8FH
FE4 T H ,82171872,81701863 ; s ZRIAIF e fir S AR 45 2435 H |, GY2020G-4,GY2021G-5)
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BERBE SRR GRGSERGEDR
TR A RS0 B B 5

P S
(TR BRARE 2BE)

* E-mail ; shin_wang@ 163.com

Bl b A S s TR 2 [ 5K B2 3l 51T IBUL P R AR R 25 B, 48 UL PR A R AE I S DI k4R i i
Ak 22 # AR PRI ES S5 (11 5 11 Z0) It FExd g Witz 3l 5 P AR BMI Sz g >4, 52
Ko RARAE ] MINDRAY MO fE45 508 12 Wrise s, UL A S BEEC UL B b R UL R B B L e LSS, LPA A 75 JUL PR 22 4
Bzt WL 7 (R PSR B SR PR S 1, BUIR A WL R LR A, &6 5R (1) SR 2, 55 2eaz 3l B i
D8 25 DAL A T 3 BCHAR A LI AT B3 25 5 (P<0. 05) , ELTE 2 2l B A5 s st 20 v JULPA) SPLAR i ek 2551 vh HAT (8
FNEZES(P<0.05) 5 (2) T i AU EC L P ] IL A5 LS BE R R T3 4L (P<0. 05) ;5 (3) HO45i 45 D i 6 1 J A LD
RIS LB A ELRPAR A A 00/ e FIUNUREES 25 AL PR SPLAR iy 24 S 3 a3 SN 4o 7 s AR AR R, HE e
MMA B Rd , ER (1)@ 3 A T BB S A — 5 22 S (HOR T LA B9 28 S S [l 5 (2) o7 a4t il ) K
JHR P BE AR /N | 55 JCAB 3 D £ /N 4 2 ARG 5 (3) o QR 5 2 PP X5 000 1 7 7 M 14 A 2 0 320 D UMD 7 i, R
X T TR BN A 45 3 B A3 2l B3R A s U0 ) UL PSP 2 | i AT PR JULLARE B4 UL DAY WA &4 ik 26 BE 0, I sl I o
X B A AR

BT 45T E S B S  t SM L 72 s B X
TEXTHEZEINFEH M

PSR I
(RFHL T K% AP EF TRE2ERE, KR 030024)

* E-mail: chenweiyi211@ 163.com

BA BEXCTRE-FEZETBENBRCT NI RE LR, V8B T R P AT AR R Az —, 4h
MBI B3 A AT BT I T TR — BEAFTES I, HAMUBIE S B 32 s e ma A 3% i, AR B ERRA
Tei] £f1 85 (10 S MO RIS S 0 X A0 IR R A S 308 B2 PR PR B i, T3k 8 44 it B K2 2 A S 3 U 25 25 Pk 0° . 5° 1 7° 22 il &b
MBI B B GRHF r EEEA T A A L8 . SRIR SR FH A B2 e B SR AR i B BE T A R R B Bk O 7 bR SR 1T
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A Comparison of Muscle Activation and Intermuscular Coupling among
Bench Presses with Different Instability Degree
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The aim of this study was to analyze and compare the muscle activation and concomitant intermuscular coupling among
bench presses with different instability degree. Twenty-nine untrained male college students performed bench press exercises
at intensity of 60% 1RM on three conditions: stable bench press with Smith machine (SBP), light instability bench press of
free weight (LIBP) and instability increased bench press by suspending the load with elastic bands (1IBP). One-way repeated-
measures analysis of variance was used to compare integrated EMG activity values of biceps brachii (BB) , posterior deltoid
(PD) , triceps brachii (TB) , anterior deltoid (AD) , pectoralis major (PM) muscles and phase synchronization index ( PSI) of
BB-TB, AD-PD, AD-TB and AD-PM muscle pairs. A higher integrated EMG of BB muscle was found during bench press with
a more unstable condition. IIBP showed a higher integrated EMG of prime movers (TB, AD and PM) than SBP and LIBP. PSI
between muscle pair of BB-TB and AD-PM was higher in SBP than the other bench presses with unstable condition, which
may be related to the optimal “internal model” for co-contraction muscles during bench press exercise.
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JBEH U T S BB R, AR BT KU, AR S B R i e S (SN BAE R B R BN IE AT H | gzwkj2021-
249)

H 35 & X AME B S T &8 /18932

ERA, 24
(BB TR KT SR b)

BH BT RS TArRE R 32 HATE A RE ), DL B G R i AR sh S A5 68 1 i AR AR AR RRAE . ik IR
e BE AR S8 R 4E 30 44 (4EHE 118.9420. 67 %, B 15 :168.13+9.05 em, AT . 61.32+10. 08 kg) , 75 Al — 5237 | [F]— 323 %)
GAEF]— RAYATEAS 2] (AL ETAFTE] .9 2 30 am 14 : 30 pm £ 19 : 30 pm) #47 3 IR TE VA ( Star Excursion Balance Test) |
Ay PR SEAE P H R S R AR R 17) 8 AN AN IR i A B A B A B S [ s, 00 b 233 O T IR B, e o R ke i 3k
SIS EARHEATIREAL AL, SR SPSS25.0 X ARifiAb g MBI #1740 LEASR 50, WA 0<0. 05, 5R ShS F gk
PEFRMEALAS/MTE 9 £ 30 am .14 : 30 pm .19 : 30 pm W 4351 86. 15+9. 78 .85. 33+10. 08 F/1 85. 09+10. 41, I{H HLH AT M4 5 B
TN NASSEREREFIAE 9 ¢ 30am AF4315 14 30 pm. 19 @ 30 pm fFAEGEIT 24 W P25 57 (P<0.05) , i 7E 14 : 30 pm 5 19 :
30 pmZ MIEA Goitae WM 225 (P>0.05) . &It (ERRAUTE B M sl P arae 152 H A atsgm , BN AR Sh &P fe J) 4 17
B BRBE L, BB BT T e LB P RE e T e LB B 2 RN 2 7, F s R B EE A RE G
PRI S, AEPPAG A AR B 255 e 0 e, e SO DBt i) B A — N R 2, (BB FBA SRS H |, 19Y1C890044 )
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3IDMFC:—fETEM S ZREFEITE C#H
TERSHH A E

HoOEVEAE RER, R F,Y R, B W, HEIA
(B TAESBLIIABIEBE 5 B MR L B

* E-mail: chenwm@ fudan.edu.cn

BE PRI L SR N RS (BRI, MFC) 2 F0 25 48] XUR: (14 SC s 2D S 280, AR IR I MFC SR A 75 i E 91 T0F
2B XU, Ho R Begg S840 A JLA SR MR 7 Ik B 12 . B T ik e 2 T R 3B 1 5 = M L e R — B,
MFC TR0 i 52 #2470 A5 R 28 S MR R R IR T 24430 (4 1 R S0 v P, A IF 5 488t — 0 ik 1 8 = 4 SR 8 25 A 2 IR
BOARIHAR 5 i die/ NE B S 8000 Jr i (B 3DMEC) |, AT HEBRE I MFC /57 B 48 T 28 (8] XU 70 i e i 4. 3% 3DMFC Jf
PR RE TR AR 0 s IS Al 0918 B0 =2 AL b | 38 it 25 (W) 2R 40 [ 1 308, 34520 25 F 0 P (R R A 20 Yy 3l
BRI MFC 55580, SC90 4R SR HEAZ 103 73 i T FH B2 8E (rocker-bottom ) FIF-JECEE (flat- bottom) B

B RS 6 AR RARIC A, R Vicon iB 3l # RS RAE 10 min AT PARIC AR EEE , #F— DT CT KI5y s
JERUER FiE ) 3DMFC ki H R OB W i MFC S EE, &R @ A mA%n Bland-Altman 48343 #r
FW ,3DMFC ik 5500 MFC JLR ik — ety 1Ak, 3DMFC 73kt MEC I A 2358 22 Fd4 5 iR 22 4 /T
1 mm, FERIA T PP R EER 210, 3DMFC 7k W& UL T LMK % 7512, #5118 3DMFC C #E IR R R L S S8
MFC AR T 58, T AT F T840 N 2B KU 1 A ) 1 22374 . (B 5 s 3 HRI T |, 2021 YFC200235; g “Ft
BAVHATEN TR0 A= W B2 25R1H S 2 30, 20531901000; 52 HLR B2 455 L 00, yg2021-019)

%ﬁﬁr:u\%my 117 \¥ K % lﬁﬁ*ﬁ

‘ﬁ)lﬁ Z'&l’é,_‘\ &%I’_g‘_%j%]’a ‘ml 7}5” /,6;2 ,;,*I/\gili*
(1. W12 5 A Y B TR B S bt i AR B TR RO AR BT P ALt S R K AW 5 B TR B
2. dbmtReE E PR BEBE A RE; 3. JEati iR R BRI R

“ E-mail ; yubofan@ buaa.edu.cn

B R LIS S DB  fE 4T 1B S 1 R R AT 25% o R 19 52 & e, JF B T aesd i &
ST ARG AR, H P T MR 0 SR PR A 2 (A 5 26 T X AR S A LA T 1) S5 2 TR ) AR ARAE
NG PRI IR K Ry R RIS RNA YA Sk TR, AR SE Y H G 2 1B S A A BT, XA TR
FRY R R WL BRE ST /0T LB, ik BRI R IR BE AL 3238 & 70 AT 1 B vh (9328 g B A8 AT R 4R R A
Vicon FI AMTIL ) 175 31 (4 515 £ B2 AR JIEH ) X SE IR BE AT T IR UE, S ITTXT 40 24 R (B BEAT 120 A R4 HT , OF:
XN R BRI 6T T sh J12 b, R DRI R B, AR B DG R B IR G IR £ A TIE R A 4 4
FAefd BT JE i BT ANR M R BRI HERB AL L B fa L SRS B R R B T
A R A B HER ISR S PR SR AL A ) ) S R R T s, (i e A AR BBl 55 2% % T 4, YWF-21-BJ-J-802;
E X A ABEIL 4T H |, U20A20390, 11827803 ; b 5 2 [ br = B e N BHIIFJE 4: 350 H |, YN2019ZD05 5 P = B 5 42 A A FE2¢
T H , YESS 2015QNRC001)
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BH R 22 fil B 7t FE Y i X 1< B 18] B 55 5 59 55 RY

7 N fF 5%

SR, TR, R, IFER
(BAT b B @SR IR AE W E AL, B 200438)

* E-mail; fuweijie@ sus.edu.cn

BHY AW S TERST PR 285BI A O 251 R IS S 25 0E IR RS . J53%  R3E 18 AR Rk
K Z B R A B (232552 20 min (9 2 mA HLU R 09000 380) AMBORI B (AT 4R 5 A2 SRR 453552 15 s I E
SO & 9 N, P Z IR E A BIEE2 L 5 d(20 min/d) Y BEAR 28 A5 B0 L/ ORI 10, P45 SR 19 J& — R aIEA T a2 i
R BB SR SR AT IS 2 A ZaR S2 3 AT ST B 1 A B K B 32 S R (MVC) IR et 22 Fi 3 S 3K ( 3 91
TEFRIE MVC 2P R RIZJE RO 3 s PRI 2 LIEE M JEARIR LA MA/MR, FL{E R, IR0 A1 R 9% 57 R BE IR ) |, LA
FBAeis s seit LG 3R RPE, 258 (1) Bsh 4505 , W4L0R RPE ¥ 352 R (P<0. 01) 5 (2) BRI 28 i B3 i il 38
TG , MA/MR 7E RIS BRI TG 772 P& Z B 38 BRUN (P<0. 05) o 4355 fa] SRR 34T B, P2l MA/MR $8 4%
ASAY TR 55 5 AR B M 25 5 (P<0. 05) (BRI A7E T-HUS , MA/MR 5% 75 (P<0. 01) | 75 FL AL ZH , MA/ MR B00% 55
MITE R &AM, S8 ARSI, FH L 0 B R — e B ARSI 2 is s MR o5 1 R e . (2020 4F VT 75 4F
WARAARITH )
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- O IRESMRRAEY 15 -

HEAEBR AN TEEEREIEEZH
HEFF 27 YT 3T

I, HRBB L E OB EIWMB Bk
(bRt iRy Y S B2 TR B, Jbat 10083)
* E-mail : 10896@ buaa.edu.cn

B DR EAEAR YR TR0 G S (AR R E BB RS RN K B TR i S S, AR AR
FASHACEN BT RN B A 3, TR T 2Tl /NR 05 A 4540 1Y iU 28 Rl i e, UL ARl SF g IR SR,
AT T EEHE SRR . FiE 8 16 FOAR MG 22 A%, EBURL ARG S T TR8E RAEA 4 HOR RS R
B ER 3 A S B E BRER B A (RB) /N H (BB) Ui A (HB) ,3D JTENAE Y B 35 B % {5 4 & (3DB) , B HF EH R
6 mm, & 5 mm, NS 1 mm, [B) A AR AEERFRAEET (A 1 mm, K 6 mm) |, ZE [ [E 2 5 30, 5 0 S 28 (R R, 78 55 T e
WO IR, B 2 . T 4 AR 12 JRALSEIRES S, Br AR R A EAT O S AL 2 i o0 b7, IV R ZH R ) i AT L 42 e e
GUERIH 200, SR 4 A S0 7 I H 515, 3DP RF A8 /N (174. 2£3. 0514211, 5;137+6. 8,149. 3£8.9)
(P=0.04), JCIRR 4 AR 12 )8, ARS8 IE S AR R FHA 3 4, 257 WM (4 )8 1.421;0.6+0.5;0.920. 4,
0.6+0.5) mm*( P>0.05) (12 J& 4. 5+1. 8;3. 8+0. 5;3. 8+0. 6,3. 7+0. 2) mm*( P>0.05) ., &t S3= ML, AW & W AL
B AR B U0 B L =S 4R Re 0, W20 7 e 2 f sl (HEK B AR AR 4T H | 11872135, 12072055,
12172034, U20A20390; b 51l F A RL2= 3L 410 H ,1.212063)

ERBARRERTHTINENNFESH

AL BFT % kAR AT g 5 £
(1 SEm A B B MR A5 SR EE B 1B IE TR, L A8k 1 RS 24 B, [ 5K 1 i BE 2 P, [ 5% 1105
i PREE 2B FE R L, 138 20001152, 1SS KA B 2 BEHR 45 LR IR B 1 I IR, A9 J12 15 A T8
AL &, LI 200011 )
* E-mail: quci2001@ 163.com ; fangbing@ sjtu.edu.cn

B BREWFIAI T A0 A o A 8 m Rk A A (AL SR R B ZE W) 1 0L . Faik T (a8 I
SeiRan ELME SR ERAL N AT 09 B i CBCT ERARARA Y7 IS 09 = 4R B0 W =387 RIS T B0 T TR 00 R I & - B TR
ARk, ST 3% IR A LR T AR T 1 28 A9 RO R 15T Wi 28 40 i 8 16 1Ak A7 )3 (TMIPA) 4331 75°,80°  85°
90°.,95°,100° ,105° ,110°, A 0. 2 mm, 3H7 TR BRI RS S TR Al i Z B IE & 1w 1 5E., &R CBCT W4
WREHSAR N AT B ERAUS, N AT S MR N, A RS 8 B i R A 0 A R R R R, A ROt A
BB /R . IMPA<90° S, 76 /i 24 FE A 14 7] Bt 2 2 2% 1) 5 1) J7 4, IMPA > 90° B, 78 R §if 5 Fi AR (19 ] Bt 2 5 27 3] /s i) 7 46,
£it EUFR TS N ESEEE RS ET, PSR EE R ENEF R, (EXRARE=EETH , 11932012,
81400536 ; | 365 B B g & & o Ca s R BT = 4E 47 3h 3R 39 H |, SHDC2020CR3009A 5 | 73 383 K AFBE T (F) 28 NI4T H |
JYJC202130)
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EFREHFEKAGNTEREMIMNEFAEG
ERESAHBERRHAR

B I EST TRtk g
(K HE BRI W R 5 B B

* E-mail; sunxiuzhen001@ 163.com

B FUH S b O AT S ARS8 ToRT R B E MR CT(CBCT) SR BOR}, 1 57 S i 807 A = 2 el Y
LA F3 2775 3% 3 WAL TR S AR AR O B2 A Tt GBS SR MU s 73k BEFLEEHL 7 Bil 3k ety
S r B O B 45 U S HV B T AN AR B AR SR RET SRS CBCT K, X AR FT G S i AT — e, il i <
AR, R R BUE A A AT REL A 5 B s e B B B 45 0o b R B Ae b, /R (1) BE AR AR
HEAM B E T MBI, TG X 227 BA G2 (2) R B BORFTA BT, 225 BA
Gtz ARJG B BRI IR R RN S I S5, (3) ARG B G B DS TR B8 TH i 4k, 42 2% J2 - 34 TR 58
WIRFER . (4) BRS B AN AR S i 2% )2 TR B B HI A B2 . T AR B e PR o 7 5 B X, L0 B2 70 A A
Py FRG L o A RT3 5), BB R B (5) RS BRI B o A T A, R BT R0 B I
Zw (1) SRR R S I T 5L IR B S i A AR, O i D, B LI R, A R B 2 5 R A R Y
i, SRR b | B S FERE IR A 5 (2) BB AR AT of TR B J 55 W U 32 HE AT 23, PPAG R S AR AE ) 28 AR TR T
R AR B ORI RA AR e 3 (E 5 A ARG I H L 11472074)

TESEERFEERAR

Rk R e AR RE
(REER MRS —ER ;b 301 ER)
E-mail : 13545925560@ 163.com

BHE B SR ) BRI BITSE 3 FlMLRS W /N B B pAe (4 20 0 20 g8 A ) £ PR PR RE , DR AR I Ak
il AT A A e R OB T, TR (1) AL AR RGN =R A FROCHEY , fE— SN F O T XA
e I REEA T BB, A5 BHAL AR s (2) TE AN =2 EROTBEAY A SER_E JHEUA (9 3 FfT /N AR 23 351 ik A7 45 4
B SCBUERANL, JF 5 TE % HAL A D BEHEAT XY HE 5 (3) 5 T 30 049 3 T /0 (B0 1A ) 95 A A o o AT SRR 20 A
ZR(1)7E500~1 100 Hz Z [0, 55 BB AR B 45 (IR AR OLR 55 58 B AR AL RS R , AR T 30 T B IR RS . o
Lo AW B R B AR T B RAR AL RS 3 o T ARG o (2) 2T /I Ml AR B i Ak e I A, AT A0 B A2 i it
$, B RS IRIR TR 20T/ B B S A B ek, (578 th 2k JE W S A2 A, (DA T AT /) MR A ) 4 2 28 A o G
(iR ML AT . 518 (1) BUA A9 3 AR T/ IV AR (288 5 1E 3 N H T /0N B9 (5B AT 6 AL A 22 1 R G fY)
BUH , BE AR AN/ INE S8 A% 5 DIRE , IF AT OCRUBE 20 HT . (2) SRS B IR T, 268 78 20 2 S A Wiy AW /N (A Y
FERS AR Hh 2k R, (3) % BEAR AL, X Sy BRI /N A % 2 32 1 U] S5
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ANER XY ERE=ZEENEEREGRITTH

TP AFBES A—,RER
(A PR AR ZE A E e SO Sk SR D 2 , 5 WA s 1 B 2 9 )

* E-mail ; houstone301@ aliyun.com

BHE 38 X AR B NG SR S B A S T A SRS, TR AN AR =4 DGR M = A AL
BTN 3T 45 A~ G5 I EE S D) BE A VE F , R /IN RS A A 55 5 T 5% v A 3 S, 00 4 PR R = 2 AT BR G4 7 W s 4 ) e TF
FEHR AT, ik REIEF AR A/ NE S 40K AR b8 e €2, 0 Micro-CT 45138 K 10803 5 A
MIMICS 21.0 # {4 P 57 AR E 2 5 4 S 454 2 A 3 Matic 13.0 3R b BE 0 &8 45~ 28540 25 () 500 5 13 FH Solidworks 2021 47 ffj
R AR S AE] Ansys 2020 R1 HifbfTo04r, S58 (1) BUBRALAN Y (5 B8 75 B0 20 90 HH JUL I 45 440 , o S S S L 5K DL
LB ML s (2) W7 LAZE 8 G R 200 SR e UL JR L2 L PR B A4 s L R S A 2540 5 (3) T4 4% 5 4 4 i) i
(4) WS WILAE MR 3548 T b R S VR R i L s g 7 1) 1T BB MRS A WS A SR 2 . 46 /DRI TE MR B 45
P T AR | A X1 5 /N R ST R S5 ) R ) AR 700 20 40 5 I L B JIL 7 MR 5 A8 Ul 38 ke e T 6 LA AR
F A BRIT A W AE M S5 B T RB A 9% rh R HA T iE TR BRI EH . (ER AR #3E& T H |, 81820108009 ; AL 52 1T H 48Rl
FETH 7212096 ; ¢ # BA: & JRFHIFE T & S BOCH H ,2016-1-5014)

TREE R F e B ARE S ST 58 Bt {4 H#E b &1 oF
BLE R EYM N FSI . ZHEFRITHAR

KRR, EAE, E B REMHF, LAk
(TEPRBERIR A= 1 B B 5 At as R R %)
* E-mail ; songjinlin@ hospital.cqmu.edu.cn ; 10896@ buaa.edu.cn

B BRI RIE S IR A SCHURE S B s 28 i 3 v i R 25 D080 T RN 3D AT BN M AR B 3 0 ik & 7 i
B i 0 E W 1808 AL LB R 5, ik REEEE LA LA ECF 4109 CBCT %5 8., R H Mimics,
Geomagic, Solidworks, 3-matic DL} Abaqus {48 37 AN [R] B S T3 o BB BROB R iR 3 HE B8 28 ) 5 098 PR TR TR L R AN [
MG BE (3. 26~9. 78 mm) FISZHUET R EE (BB 2.3 mm) AA BROTEIAL, SZHUBHE5S SCHUAT i8] Ay 2k 2/ >4 200 g, L4
16 FimER A, T RN MU R R RIR AR . SR 5 T SR ai i BRI 1A 2% , K %5 U151 B L B 58 i
FHT BN AH G, A AR VR T T B9 SCHURT A [l JR RS 0 (0 6 A8 R R A, I B R AP A B0 PO A 1088 1 1 A4S 32t
BT, A | HTEE T A BhAE 2 BE PR T — 3R P o R e T AR SR 2 mBE O T R X S 5 S AR, M
FAYEACAE £ 5 | T s 2 A ()R B8 A 985 1) A6 R RN B 542 3, SR T SCH 4T I a BE R SZ P i = iz shig Rk, 4518 3D 4TERA
PEAL R A BRI T G467 T b G0 R A A S2 B0 S 1T 2 B SR MR VR . R 254 B A 00 4 K R 05 1 1B 3 o 6T 338 B A9 75
K, MRB SCHUF BRI E L 12 8l . SCHUAT R B U AR N S BT A = s ) 9 2 3 sl i g ma vl L2 AT, (B A
IRPIAFEATIH |, 12072055, 11872135, 12172034, U20A20390 ; L5 T H SR BHAFE 4T H |, 1.212063 ; B FR T AF 55 A4 5 Uil A A 223
T H , dstd201903)
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TR 4% A 1A T 2 S T B 180 2 040
2UHE

RER & BT T %R oAU Hh R, T
(LM BERIRS BB AR, 1L 130 221004 2.5 BE2B B EE2Ep%, LR JHE 264003 ;
3. RIEM T RS TAEAEHAITERESLEE, L7 KE 116024)

* E-mail : x_wu@ xzhmu.edu.cn

BE  APIEREE RS R R S A 8 s A R B AP A DI RE R B AR, A MR I BE 5 S35 R AH G A i E Pk
PN o B I B (B AR TOUAE 49 0 2 1, BB RLAST (%) s TOURRF () 50, R 0% W 5~ L A5 Gt A Sk 38 A1 328 20 ) B () S 2 3 T 4
TNRUEE RV AR 0L FsE BT S ER B A N PN BB AP R A ) S B AR 5 A O R A B AR ]
BRI 242 | PN IR L VR0 B LA B U IO e A B S 2 A T B TR B 3 40, 85 R E R R 4R, s T st (]
BN 1,96 s, M PIIk L IR ER BE A2 1E H G /N B P9 AR AR B U TR [R] 5 BOPRFEAR AR YIRS T A S Mk S i 4 30 R 5.4 8.1,
10. 8 Pallsh 3 15 BB L A BR A4 U THL s 18] 45043 K 1,96 .1.31 0. 98 s, Z518 W TR 8] 3 BOR 32 26 M4 2L 2 A8 AL 1Y 52
PR VA EEL V0 20 B8 /NS 1B PR B AR IS AN 2 o 26 RIS 2 ) 71 328 B0 0 P ) ol 7R 7o A S T O 00 B e A 9 788 A o 0 10 B i) ¢
BOUA 5 S 2 1) ) U T P A A U T %) B 1 B /) 2 RS X6 Sk 58 #1328 3 A % 1) B T e R e s T 3 e A
5 M N B R KA A 0 7 2= DR HL A ) G B PR 22 AR IR R IZ W AYR T T T E R B iR B BAE A, (ER AR
FEATH 12172082, 11772087, 11572079, 31500765 ; 4 BER K2t A A T8 813641 H , D2021062)

A R R F R A S R A e
B A s s T = S RT W LB R

E O, ERML M OB,E AT RMET S
(AU LR R 7 DR B R s 1 e B )

* E-mail: 10896@ buaa.edu.cn ; songjinlin@ hospital.cqmu.edu.cn

BH  E = 4 FRIT T IR, 3 FOORE AT S B R B iA g2 5 RN RE G SE A S 1982 B, DL R IBIERR IR ZE 51 H
St gl Brin A s AR T I B AR A W R 22 5 . ik AR T RACA SR 1A A O S O BHL AR 2R 2F | F A
B R D M 5 22 FORE BRI SRR A R IR S ARG BRIT R, FSE T AL T A AR S B AR R T
T 1R 177, B A RA M T 5, BTN, W T 3 MEIEFIEEE IR (5 REIER 4254
FEALA 3D FTERRIAD) Al 1 FMEG I E AL, &R FERIEFFIAF L G B e S E32 5 T, B AR A L m
A2 5| J5 ) 75 AN 2 (s S5Rn 2 SR R 0 A . TR BRIBBRIR RS, S0 S R BB 77 =2 RN 2k e e 1 s S i S X 8 ~ 11 4%,
B LG5 [ e 9 e A A L, BRI BRIA A S P o B S B B AR R U HURABIT FEE 1 RTES ZF , P Rl F, 4518
SEgEERriagn I B L, RIEHHIA I 3 Fhag 5 U mT LAAE JCFPARLET 50 B 0919 000 T S BEL AR 4 28 7 AR AHARL A 22 B3R
B2, BRI BRI AR XA P02 R 48 5 1 G g 0 D B B (B S A ka3, TR A1 B A 2F O F 18, e B O AT Sl B i)
BB Brih 42 5 R LA 22 51 B A= 42 2 R 2438 AR5 I 24 B 3 A0 2 EDIR B A A A /N (RS 2205 . (B R A R B2 3k
£3H ,11872135,12072055,12172034, U20A20390; Jb 3 i A SRFHAFE 4T H |, 1212063 ; 48 1 i BE 22 2 B AR I IR BHIIF 3L 4 11
Jes IEFAF 530 H |, CSA-02020-07)
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05 L 8 2 MO TS A A RO #1855

I
(HHRER R R T 0E, JLET 100069)

* E-mail ; qianxq@ ccmu.edu.cn

BHE THAAE R EHR BRI AR A5RAOT , A SCRIFH EMRAL B 20 58 EL A 5 400 A T 25 S E R 9 285 SR T R 5 D6 AR A 3
LIRS SR AEIERY . A3k X 6 HAEH SD R BUSUIR AT 10 80K 5 B 20 28k ) 32 228 VR U0 | 308 3 e Jo 2T 4 1R 1k 738 1
(glial fibrillary acidic protein, GFAP) S5 Y20 AL X A4 L T AR 41 4t 45 40 1) S T 1 o A ML b A 7 e (6 0745 & DAPT A% et i
FAIR A DBTALER . 3T MG BT YRR U AR I 25 R AF 38 32 22 T Hessian 48 [ A9 Jerman filter $E 47 07 A 7€ O €14 348
588 SR 5 (S PP (L I R (0 50 S e R A 7 A B 55 81, AR 3 /K B 1) A AT M, 2 BB AR 30 3 5 1 5 i A
1A (GFAP Y0 AR A FL IR AN EAZ BRI AZ 2% B 4t 5 MBS S8, e, 14 i RS AL 3545 3 19 T Al
BHSHE M Image] FERM N F —SEEIATHH P, GR % KB T IR GFAP 11 #1531 8
(0.064£0.003 3) . (0.028+0.004) mm*, 2 Bl 5 A G BRIEFE 1A IE B3 I8 m , A FLBREA 0. 57+0. 06, AR EL
LM B 450 (184210) AN (2.71+0.39) Nx10°/mm’, 55 Image) AFRESSLAH LY, A A GEAP Ye (0 i B A AH G
FHU A4 0.936.0.921(P<0.01) , £538  AHFFT I 04 PG A BT 7 mT A e . oo st o A 50 e Pl ARtk A 7 b 38 53
BIFHIEEESE, AR AZUE S AR LR, (ER ARR#ELETH |, 12072210)

MR 5 /2% B FE 3R /8 19 & WA 7 5K Ao X Y
ThREEZEMEFRIT A

RoOF M B EN R EaRT Radg
(LA ihRA= b E 55 = be BRERL, T 5106305 2 FEZRREBAMBY O BRI BARMIE ARG E R %E, L5 100176)
* E-mail ; douzul@ 163.com;wenhm0625@ 126.com

BRI I (PSES) A2 TR A 28 YR MR N RO B ) T HL o AR, PSES HRARBLE AN BRI, ARBF5T R Y Rg
LA AMGHE (INIRS) MR B ARIRT PSES X 4RE 45 % T 7 Il AH XS 2 S A iAT W 52, 75k ARFSEIRgIA 20 4
FlF R, AR E R BB B PSES 4, 46323452 5 K 10 min M8, 7655 1.3 A5 K, N INIRS 7 #
SR TR T W OB AR v | B4 M A5 L 18] 32 BT X RIS B B B W RIERE B2 2 B Broca X T Wernicke
X B4R A I 2T 2R A AR A 2T 2R R AR b, SR FH/NBEARDLAR T (WPCO) TR MR ( 1 ,0.6~2 Hz; 11,0.145~0. 6 Hz;
Il ,0.052~0. 145 Hz; 1V,0.021~0. 052 Hz; V,0.0095~0. 021 Hz) hfigi4#:, 7645 1 K PSES Aijf5 i3 150 mL 7K [ 7 75 0 )
RS FAAT 224, R 20 ZEEHEE TN THL S RN, 5 1 KA PSES X Lk, WPCO B EZ 5
DLPFC Broca AU 45, PSES fB4AJE 150 Z&F7K e 1 2 It i) i 2 el s i), L5 SOUA 400 R SR AR JERebE 1 J22 A 0 i 6 - 75
AMIE Broca X Z [6] 1 WPCO F#EARA WA M, SHERAH L, PSES 4146 3.5 K 5t Broca [X Fll Wernicke X 4H 3¢ Ay
WPCO {HFE I Al V AREB R R, 4518 PSES nI A R0 19 75 M 5C 6 T BE TR A 28 IR 4% | $ vo 7 MR A O 12 J22 A AR R I 4
EHAT 2RI, (EFERE ST AR E ,2020YFC2004200; [E 5 H SR FF2E 54 T0 H |, 81972159 81672259 T K& H I B
2EFEATH ,2019A1515010388,2020A 1515010881 5 H Ll K242 = Bt I e i ARATF % £ 02k 4 100 5 GEATITRI) , YHIH201909)



EREMAF 2022488 %375 HET
164 Journal of Medical Biomechanics, Vol. 37, Suppl., Aug. 2022

FHRERNEARBEX TAEGIENEDNESTH

AR R R ® mErm
(LFEAE HUR TR0, 2 FE R DR

* E-mail; qq_qal@ 163.com

BH)  RAA BRIGH AR PR TIAR R 6 52 A 5 307 PN _E B0 24 A28 A 155 0 B R A S ] b AR A i S ) 1 A 4 A A
FR 2R, Nk RS WM B A5 A4S R R R AL B I . ik 5 Bh CBCT B2 IR W LAE A ) )5 e 5K
PR KRR B S, S 16 (55 1 BEZF) B2k PR B 5 1 10 mm (B AR FIZF RS B 5 18 9 6 mm (AT (A BERY) | 7
CAD B b~y 4 MR (5% 10 mm) A FEAR (D5x8 mm ) ARG FAEK (D5x6 mm) K& ¥ LA B4l H47 16 F
(56 1 BE2F ) Bk ST L ANSE TR A S 43 WA it i S 4 JE dt sr A PR TR A ) AR 3~5 H L6~9 H B @&l ft,
FEAEAR R Bl A B At in 07 &, b ok S HL R PR B A L 2 AT A 1 W, &R RJE 5 A A SRR B R B 1R
2. 14 MPa, B RIS SOIAA T 71 2. 74 MPa, ‘BRREERSA N L, RJG 6 ARFE B 18 6.28 MPa,7 H i &8 19 1
71°6.58 MPa, B BRI R R0 B4R J1 R 6.5 MPa, AEANFINE T, R AR R ) 34 A il R 38, R 5
6 H 7E T M o8 e 768 A A A (AR ASE T8 v 2R B 1 AT D7 43300 81. 62.73. 35 MPa, LA K- i g 7 359 /NFH
BB 53 MPa, #5it HEMHEBE R EAHEE 6 A KEHE &S, A7 Lt R, ERE A S & RTNE
U PR AR A B B e e B K R K MR IR AT B 2, (T B R F A X SR TR E (B4 &)
2021BEB04009,2020AAC03357)

2 A B0 R T B 0 4 0 1 S 5

WA, T W ANED GRS ERE
(K ERIRF MR S — R b B SR} )
* E-mail; yanghua071996@ 163.com

B 38T Al e A S A s PR TR AR | A3 BT AN [R) S 44 T S MR s 1) UKL T B3 R TIE | DA ) T 2 1 B R R N
ik s ORI R s e B 2R I PR v B TR A i Y P RESE e B R R G SR 2 R it . ik W H 2R IBE CT R4
{5 B A A S BT 1 DICOM 4% =B , 5 A Mimics 21.0, MR35 AS [F] 20 2% BE 9 IR BE AL, 25 B A AR 2 X3, st o7 5 M 2 S
BUEAEAY | LA Binary STL A& 2 SCHRAT ; B S A Geomagic studio 17.0 YEATAERIAYS6HT 842 M il R 43, ISRAS 52
B iges #E I S HEBRL FE Ansys 15.0 ICEM F- & E 174 T IS EE , 5075 A Fluent -5 HEA SR04, ASTH0LE I Jis AN R <
TR AR BB BRI . R (1) 3F A B FE 0 F0RL £ Z U S TS B TR ES . (2) BURCRIAR M 1S pm
SR EN 60 L/min  FURBE BN 1 850.2 150 kg/m® I 5 i K S R s U AR A0 B0 85, 290 99% 5 4 BUREKIAR J9 5 pm IR IR
FA 15 L/min ORI 2 A 1250 kg/m® B, B s e S0 s ORI TR 0 UG, 20°0 39% , (3) MFURERiAE N 15 pm, A RS
PR ORI BT DT B T IR 90% LA L 518 BESr SRR AL W) 1 2 BUE AR AL BT LA IR B 7 2 £ B AR T i Uk
DURERRZ I R 28, ST TRR AR BURCRLAR B 2% 8 R R TR 43 B0RR w85 | b JBURRE A28 174 55 Wi 2 2 e R, LR Oy 38 7 256 AR DR,
W, (AR BARBEEEDH ,81700874)



ENEPEEYEFTREREBNIINAFTRETHEILR
Proceedings of the 8" Sino-American Workshop on Biomedical Engineering and
China-Oversea Joint Workshop on Biomechanics 165

AEESKERIAEBEHEREBZ T RRERS S

GREL,INEDT
(K ERREMHE S — BB
* E-mail ; sunxiuzhen001@ 163.com

BR FIAH LVAS BLENE R H IE® JLE B CT BMGES 5T N B 3 45449 I T RE 1) 3D S sl 44 2 py B
RS A AT, R A BRICA T B i AR 124 BEXT LVAS A BRI K AR LRI T i, ik R FE R R B2
MEEE —EEBEstie R 4 4 LVAS BULRYHUE CT EUR (1 mm) & 1 £ A 4R BR T B & B IE# M LEASE CT R
(1 mm) , FH CT EM&3E 1 Mimics ,Geomagic 453K {4 7 37 A1 5 BT Sk 8 1 N BE 3D AR | I 57 5 7 AR 80 5 3 ANSYS K
A3 T TR G R Xof P A AR B [ B RS R A IR B S 40 B, R it 1 mm J2JENY CT MR AT G 37 58 2 1) 3 B AR
B TR HTRE K E R R FEA TR 2 R 00 R B 5 B IT 52 167 ) B TV 28 i 28 e 484 ST 384 A 5 b LU 304 S [ 50 8 i e
SR AL FEAR AT I B0 T, BT BE Sk R S S B R R B R sz i OB AR R, g8 IR IT FBUE CT BIR
AT LA ST AL AT BE R K A (W S8 3 P9 B 3D BB A 3l 3 P9 B AR A AR R SRR AR R Sk sh T g N B R, B
WIRE SRR @ A W R B BR IR, A BE S K 8 R, e R ) R BR A R/, (B R B R B ¥ £ T H
11472074)

ETHRTEMIRAERIETE

3T

X1 5%,3‘]‘-’%‘——;&1
(KRR HUTRREBE, 1% &)

* E-mail ; liuyy39@ tju.edu.cn

BH IR R (IOP) AR B 00 X AR 12 W7 TRYT MR J I W AT 6 T8 S, SR, B0AT I A e 46 T % IR P 1 174
- B 1 7 1 R , LR R A0 R A TE it D 2 AR A S, A SR — P T BROCHELLF Corvis ST BT AR &
PHTRER T, sk BRI R Scheimpflug SARHLORIC S A B M IR (9 1 728 R g Jir i i, 3 3 45 210 A0 7K SF- 4
1T PG i 2 HIE AR B850, IR ARG Tmbert-Fisk 8 HE R AR REARIR . A0 121 (5 Ak A 1 1) 7 RS LAl 2 B0tk A 74 PR e AR
2% Ariza-Gracia B 7 3R B A BEZE RN TR T BOARAR . A8 A A K 5 R R FETRR 5 45 1) S0 GO AR SR )5 A Il 422 Ak IR
RN E BT 1 A, AR A AR T | 280 2R At AR AR, T MUY A BRI S5 AR MLIA S A9 —BOR 1k, e R 3R A5
RIIR EBIAEIERIR . &R FFR T ol IR N R B AR L5 10 0E T ALl S, IExF NIRRT T, 4551 5
Corvis ST B9 1IE MR R AN AR i1 iS5 5 047 7 Lhdse, e TS5 R 2 Ry 5 LR, &ie AR A A R
TrETH R B SRR, 2 B T L A S RE R S i 25 45 AR 2 R B 2 S0 MR RS DU A (4 R ), R R T AR AR R A I A ) A
SECERA R VIR AR R T H ik, (EEARREEE4TH 11890680, 12021002)



EREMAF 2022488 %375 HET
166 Journal of Medical Biomechanics, Vol. 37, Suppl., Aug. 2022

Tt X AR N FHENRNENERRR
A Re 32 1 S50

AR, B FET
(EHBERIRE AR 2 T AR B )

* E-mail ; qianxq@ cemu.edu.cn

BH SIREERT, KBEAZLSR A X LU 2Rt o R AR A, B TP M I 40 2 A 2L Sk vl e DL 1 e 428 I Jo 4
M, R T RIS BT R A A VR R A B, B ST A = A R R 4, A SCRI A BRIT T IR0 58 1 IR AR IX 20 41 ) 2
PR A S B TP 1 I A 7 1 e, S T I I R A R AR R A oy LR RS, iR RS BN TE = SR BERR
W3z 1A FRITAAD A0 R AR 20060 0 S AT R A R ) S A B IR SR U 6 kPa, R A SR AR i 4330 BN 15
25.50,100,150 200,250 kPa, ZERLRI T AN 60 mmHg( 2 8 kPa) FJE 7, 35 28 B e S A 1 7 738 A of S I Je o 4 =2 g
S ) 5 [ A7 A e A P A S, TR R A e S5 4 A2 T A S T 5 8 S K ST HE B AR A e % 1 B B
Hidb M 2E =2 BEIE P A2 1 A BRI A BT A HES I s, 85RO B i S B £ 28 A 250 kPa % 15 kPa Y,
BV O A0 T 52 380 %) P 1 R SRR O, B 20 ML A R A P S B A L B2 ) R A AN TR 5 XY A K P HE S B 40
32 A HASTEN (0 A 5 ELHE A 2M A2 T S BRI, 8518 WA IS SRS B 4 0ai N | BT IO At I 37 03 32 i 1
K, (HFKHREEETH,12072210)

ARBKIIMNRBE=ZHEERRENNZESTH

g G ML AR OB HRKRB,E MKk #
(TRINBER I B84 b )
* E-mail ; jzhang816@ xzhmu.edu.cn

B GHRRE LU SR B0 AT A58 25 T R 0 T o 25 AT S O 1 Sy 72 ARRAE 3@ B A 2805 , LA B IR
FE T 1 5 R SR A 22 35455 B D) RE RS N B, v HR R 9 TR 1 3 2 o G /K A T B - S 3, 1t ot R v i s A Ak ) 3 K
WAL L, AW AR A S R BB RIS Ty vk SR AR B K h 1 2 S, S BRA 15 K I 3h BELAR T ML a4 LA (B
MSHEELR ., ik BT ARALGEHN A 2E R U R LS4 S50, 1T Solidworks HF 57 7 /K A1 it 38 18 7 [ HR &
BRI G T ST PRI T A Ansys 3 BRICAT TR SRS RLIEAT SAR 1 25 50 BT, AR 1 2 R 25 22 0 F B AR IR 5 [ J2 1Y)
AR 20 A4 7 A8 AR 3 A K B K 3 1 2 2 280 WA R R AR R AN s /K S 1 # S AR e oG R . &R il 87 Bk AR
W = YRR KA BRI/ T, a8 T e MRS M i SR IR A U S 0 ), AR SR AR 5 45 SR AR 2 A BE R BT VI ) =
P&, S5k R ZE 2t o 9 T, 5 7K 55 45 T A T 39 17 T R, S Rt BRAE /NI I 5 Bk Bz b, 458 AE = IRIRAE
NP AR AR R B KR L Z A A EER R, (LA &R ARSI EIE | 19KIB310024 ; 13 M4
ME AV EITR (A& k)T H ,KC19194)



ENEPEEYEFTREREBNIINAFTRETHEILR
Proceedings of the 8" Sino-American Workshop on Biomedical Engineering and
China-Oversea Joint Workshop on Biomechanics 167

AL AE XY /IR A 1 4 1 R i RY
BN BREWR

W g A E AV E R
(LFHBT R TR Al R 5 AR M A 0% 2. ML TR ARG R il (R T A%
3. KHRBERAE BRI 5 4. JCHTTIRRHEE B MR A RL o T 5 5000 %)

* E-mail; wang.xin@ tjut.edu.cn; wangyan7143@ vip.sina.com

BH ARURNRAE R G T, BA SR A MR S ) 2R AR B A ) T SR R R TR AR, A IR DR AR 5T O
TR S 0 A ) 1 R SR, 773% LA SMILE ( Small Incision Lenticule Extraction ) =A% 345 (45 A A A JIE G 5 35 55 20 41
AR 43y 3 4H (R R -3D<SE<-0. 50D . FF JF JE M - 6D<SE < -3D  FE it ¥l SE < -6D, SE ( Spherical Equivalent) ), ]
FJEF 77 5 3B (atomic force microscopy, AFM ) & AE 325 5 19 3 P J& M KO 28 45 04, 49 4 B F B f40B% (scanning electron
microscope , SEM) RAEFEFIEH . ARATHEST Corvis ST B REE  RIFIRZWAEY 1% 28, HR AFM X B G RIS,
IR B R g PP 1 DS . AFM R SEM. 51 1937 BT 4 T S0 S A R 1) B T A HE A 1R % AR B, 4% 2T 4k (8] 8] Bt
AR, HAHEHARAE M, Corvis ST FU5 26 W1, 76 HEBR A 5% 5 B FIHR P9 FEXT Corvis ST SE8 R2 00 J5, 17 7 13 A% 46 4 ( stress-strain
index, SSI) SUT LR BN (R =0.2) , S5 it AFM FRAE , ABFSE 15 T IS 1 A R SRS (T A5 454
i AR YL M BRAS A, SR 4 EAR AR, 5 S50 B S A SRR AT, AR HR s 4l R A S 2 1 B 4 i 0 IR AT 1 1 B 25 5 7
e IREMZ I T G, AFM £5 40 09 s A i (F) 53 IR BE (SE) R B AH CHE (R7 =0.8) , Bl AFM SR AE /) £ i
AW 12 R DX B B IS WHR M — B PR S (R I8 WY SR 1 FH 9T il B 0 S50 % P 42 791 H , KTRDHA-
Y201904 ; [ 5% A SR BFE 341051 H |, 81873684 )

ARBKEREENIZIT AR TEZESS

OB SRR R B
(R ERIR: AR5 b))
* E-mail: jzhang816@ xzhmu.edu.cn

B 5 CHRIE —2H DURFAE O Ao 20 22 5 ML Rt o R RRAIE AR 5, o R R T 8 v R L R 2 e B I 3R AT,
FEHR PN 3 K U iU X 1742 ol e R e P 7 S HIR s A T B0 S i X AR 4TS 52 380 S5 56 2 7 1) BR ), AR il o i
T BORHR3 /K At T8 2 2N AR 5 T D IR A R G T T ) 28 2 I DG 2 PRIk, e e A R o 57 R Ay R OG0 A ok
ARHUR I RIS AN 55K 3l 1A 2RO RIS 2, vy ik AR IR A TR A W PR T 7 T EE I S 4R A O (B 2805 B, it
—EREE LA TRATA L . FiE B RSO SEXT G A B g B | B nT e R S BT BB KR I, a8
A TTARIC SR ILRT 5 A G . AR5 3 T ARG S B0 L K SN R G0 = 4RI 255 A BROT T 07 12, 43
BTG KINA B 12 B RS IR R Z R E G R IR, 20 % S Kt A 7 R AR AR BR AN GE 320 M, -5 AR 0 L 9 A PR DG
OINTAE R T O e A e B8R MR AT s SR AT, v MR T 3 s K A BEL O M, BN s AR U R AR
A BRIT/ AT R Al S IR IEAE R /DR Rl LRSS R L S B KR R Z L BB N R, &t SIRIE /gt
O3 3 L AR A AG A A 55 5 K A2 BELEE DA OC , A X P 4 v /) % O 3 38 157 74 U HR 03 T A R AR I T . (V9548 v
K HARFHERTFETE F3H |, 19KIB310024 5 4% H 7 i W A iR (Fh2x % Ji€) I H L KC19194)



EREMAF 2022488 %375 HET
168 Journal of Medical Biomechanics, Vol. 37, Suppl., Aug. 2022

ERAEENNFNE . 5rig Pk

FRA EFE HRE  FZEH', Ashkan Eliasy2 ,Ahmed Elsheikh®, &3 &' '
(1. MR BERMR2E M B ARG EE B ; 2. School of Engineering, University of Liverpool, UK)

* E-mail ; junjie.wang@ wmu.edu.cn

BE  BRITTE A A Yy 20 s i v R —— 7 AR R SST A A IR TR AS R CXL A B it e F R A9 4R
W32 N B A M TR IZ U Bk R RS AR R R T, iR IR AT CXL Y IR 4 A I KC iR 55 1, 4T
TPRK ,LASIK F1 SMILE £ JEJE S FAR M T B 62,80 F1 60 ], {4 H Corvis ST Al MLALAE Y J1 2443 B A F AR AT AR S5 A [
IF S A B AR Y SST RN H: A AR (A £ B2 0 1 MERE B8 DCRs, AT TR BTG SSI 89284k b H 55 41 i CCT iR N IR
10P FNHA DCRs BYAH G M 5 3k 140 A7 25 5 B0 485 24 i A6 44 #5525 0 00 4 D A5 R 330, 9% R0 FH 5008 A UL 98 % 08 e M ol T 26
LR KCRHMW SSI W EF/NTFEIEEEL KT, P<0.001, HAE CXL J5Hegk I HFE 12 A B/ T 48 # KF, P<
0.01, SSI 7 TPRK A J5 B W2 NI, P=0.002, T 3 A 6 AMKE B AR KN 78 LASIK A1 SMILE R J5 #42 F R, P<
0.001, K5 6 H AR FF, SSLTE 4 FF AR5 T DCRs 25 B EH X, P<0.05,{H5 CCT F bIOP 7£7E A4 BT &
P, A G X, Corvis ST BUH BRI f7n M BB [ F2F R 4R BUY DCRs AL 5255, P<0. 05, S 3ERH e 4%
AA OB R R L B AR, &8 51548 DCRs ML, SSI fie B AU 52 b TR 5 50 M B 2R 4 12 B vk ke (B S
CCT F1 TOP {577 3 MRS ; 2 1 A BB 25 AN R 00) 1 R JR L 4%kl 5 0 T3 R e R R 5 ], (R R ARBIER 4T,
82001924 ; WiVL45 H AR £ L4150 H | LY22H180005 ; Wi vL45 BE 25 TAE B X155 H ,2019RC056)

1 Pin [ %% BR 0 B Jm X 72 765 B8 32 R 0 B 25 7 B9 =2 i)

AR, AR F
CERSERNACSE A2 TR

* E-mail ; qianxq@ cemu.edu.cn

B P B B0 5 0 M ) 2508 K 25 307 YR 1 & A, AR 5 FH A B I 2 40 M A T A R i Al s X 25
AV TR ASTE BRI, T3k FE TR T T2 AR A5 10 0 IR 10 1 7L 3k DX ol P 4%, 30 gk = 4 o R 2 2% Sk v fie )
RS ST AL IR A LTS | 2 Ji5 ST AT BROTAR Y | T AT 4 U4 SCRR B 15 2 S ¥ 4% 1 ) 1 00 £ 3 ) IR
RO A TS S04 P 7 0 0 2 T ke 0 55 Jie | R TR3E 8 18 mmHg, f5UR 23 31135 11.7.5.5.9 mmHg, % FA BRIC 7 v P58
T AN PR 7B X2 P P 5 A A f [ P 2 o s AR AR T (e . SRR 0T T S TR AR TR A
SCAER , 25 5 2 3P 53 O B 2 T 57 % S A B7URE O, 5 A28 i 7 3 R 7 28 114 28 Ak 522 670 S 5 8 M B R s o S ] 5
Ry 2% Tt o) (52 52 59 TE A OG5 AR U2 32 A A k2 5 67 A O 5 S M J5 V5 153 7 Al J52 728 b ik 2 5 7R G 5 2P T R A A
ST ICA e . S8 AT R GRS XT3 5 0 AR TE A 56, 3 i) DU BRI RS R B 0BIR & A Mk 22 5
(ERHARRI#I 4T H ,12072210)

= B AR B9 U AR A T 3R

HiAE T L E BMR, ERERT
CEMI 125 01 E 0 T M S 3 SO R B2 TR RS AR R PO s AL SR A R /B 5 B2 TR, 5T 100083)

* E-mail ; xiaofei.wang@ buaa.edu.cn

B BT IE IR B2 HLAR A AR TR E (1LCD) S5 %% A1 BE (LCR) Y DX, 4R 2% o B2 i LR v #0255 2 4R 4 A



FNEHEEYEZTREFANINARFARSRIHEILSH
Proceedings of the 8" Sino-American Workshop on Biomedical Engineering and
China-Oversea Joint Workshop on Biomechanics 169

fE, ik HT 72 DRI E R 613 AMaRE 2 (10 B K- i AN B 16 OCT 4, & T LCD A1 LCR, & iy i
T 6045 Bruch JEFF 11 (BMO) FIL &5 AU -0 (PPS) . 53R 4E/KFJria b, i B3R AR % LCD ( PPS: 406.39 wm; BMO:.
421.83 pm) 55X HRAL (PPS: 394.0 um; BMO: 447.24 um) A L JC 3% 25 5%, 17 LCR(PPS; -3.16°; BMO: -4.38°) /N X} R4
(PPS: -0.94°; BMO: -0.04°) . fEZICEIASHTH, B 52103 7K J5 5 LCD 5 0R | Jhk £ SIS 25 F BMI AH G, LCR 5 R
i BE AR PO 2 e M A BEES ARG . 7RISR I b & AR AY LCD (PPS: 401.62 wm; BMO: 435.78 wm) 5% B4
(PPS; 379.85 pm; BMO: 450.97 pm) A LB IGH] B 25 5, LCR-BMO (-4.1°) /NF X} B4 (-1.12°) , LCR-PPS(3.24°) S5 X} I 4
(3.2°)#5E , ZIoCRIHGHTR A 2 E | 7 M A LCD SHRIE PR IEIE R BMI LA M BIAH 56, LCR 5 245 A s
ARG, S5i8 SR AY LCD SXT MM b o 3 22 5%, i LCR /NVTXTRZH . LCR MZR 10T g 5 0 MRk i rh 2L Sk
AR X, (EZRARRAELTH | 12002025)

ETSHULERTHNELARERIE
MO FER NS

F HL I
CHE 25 5 e 0 R W T A S 3 5 T AR B TR E AR BT T LS LRk A 5 B TR0 , st 100083)

* E-mail ; xiaofei.wang@ buaa.edu.cn

BH ML (OK 4%) B8l Ry hl LB E DR A s ik 2z —, B R K 5 e LE AR B
2 U FR BB 40 R £ R ER L S5 22 [l L, 1T H AT OK ?Eﬁ?ﬁﬂ*%@%zﬁﬁ]ﬁ%é%ﬁ;}iuﬂﬁ iﬁfﬂ?o AR BT S
AT BROCAS R 58 AL OK BEXF A IS AE B J12# 0052 A O OK B S FC4R 2% . ik JF& OK BE SR A BR T
RS AR B 2 1Y) OK Ba il M A A TE 54 280 1 s A AR O 1 2 58 oK A S AR o) /1 BB TED GG N 2.2 kPa 1 R 77
DAASSHDLRR B i 7 30 3k o572 45 I 11 i 364 N B AR SR AR AR ) 2R 8 1 OK 5 TG AR A 1y 0 ST | DA ARLPPAR I TAC Ak
BEMBG, B8R W5 TR R FERT, DO A il BA A RSB0 OK BiA FRICHR, OK 4514 i &
AT A 1.83~ 1.96 mm B, FA RS PO SR R SIS R 16.21~54.39 wm,, A RS A0 (1 5 K SE800] 138 Ly 20. 21 ~ 25.
14 kPa, 18 HA7 T OK BiB 5L A FROCHR LU KR, o] FH TP i PRIFAG F B A A= 4 12 RN, & BBt 25 30T 00 50 )
O, OK 8% R A8 K, MRSz B N 1 AR R 2 INEE . AT n] F FAR Ak OK BT R T, R UE 3 A0 LE 38R 1 [ B
BAKGHE, (ERARBAEETH,12002025)

EEAMIRZIFERRMAZER M LTHAE N

SN
(W25 3 A 2 T A B S 3 2 L T 2 W 2 TR R AR AT Pl AU O S LR R 22 AR S R 2 TR 24, JEST 100083)

* E-mail ; xiaofei. wang@ buaa.edu.cn

BH 12 FAE BROCEII LB I T AL Sk 622 A0 T W02 4335 (OCT) BUS A e R & v, IR ST IR 3l ( &% M%) S s
FEE AL ASIE R, ik BRI BRI i, f S 16 1 IR IS 0 20 2 R 7L Sk 130 200 455 40 1 1 R ST A0 4 R
T BRITAS Y | 5 o B 0 R R Sl % 2L SR AR T B2 W RN s Z S5 RAE T 10 44 1 o 3 0 A 3 LR 26 S TR) T R A B T izl sk
OCT FIZ , iz FEUCF AR UG e AR i TR RIIR S BT TR A U0 AS . &R A RRIT/HHras R, & B st
TATE 5 130 FIANE 13° LB TR0 X948 OB 28435124 0. 045 0 F10. 030 9, T35 55 T IR A ( A IR R IRE T 7 ) i
TR A P25 00 A5 (0. 005 8) o 6 AR = 4 iy A8 ) e 455 SR 92 B 3 32 30 0L P 2 AN AN 20° Bisf 57 A 19 4 80 25 43 31 24 0. 040 0=
0.026 1 #10.033 3+0. 019 1, = FXI R ZH TCHR S50 T By Fii A A9 A SR AR 0. 017 420. 009 5( P<0. 05) , th = T 2 AR IE 1) 1E 5



EREMAF 2022488 %375 HET
170 Journal of Medical Biomechanics, Vol. 37, Suppl., Aug. 2022

NIR R ASNE SERYTHACE YA ROV AS ,, G518 FAR 5 T 0 AR 3 0 o 5 il i 188 K, (E L 7R AR 3 3l 2 v A e 2 1 2 it
SEARFL LR AT K FIE® A, VR SEHRATE R, XA s s B LRMe e RmNz —, (H
K HRPFEL AT H ,12002025)

’

SEETU ICL SR mE ERE R R

Rk, T
(125 5 1 P e O T 0 S Ll A W B TR RN A R T I SR ZS UK K A 5 B2 TR0 , Ikt 100083)

* E-mail ; xiaofei. wang@ buaa.edu.cn

BH WA SRR A TS IRAAAE AR (ICL) ARG 1 JEIFE PR BT 72 5 A8 Ak R 01k o w5 28 45 30T A firt ) 25 4 S 402
AR OCHE, 77k RFEREBEFEW H 5 AR AL AR F0 55 A A B b e A R REE | A ST AR | et R AR T2 32 A R
KB TR G2 T B2 R B A R AR S8 8 PR T AR S b 8 | AL ELA A R R R B O 3 A fk ., TR A 4L
SRR AT HE AR A AE FOR AR B Z [ (A e, R IR T4 s (208 638. 61 wm) ARG IREE T A4 8 (318
696. 34 wm) A ELA B EAE /N, FENTA B A SRR T R AR AR | o IR ELRE | FL A A8 Ak I A 5 5 R
Rt RIS B AR AL AL AR WIIAHE R S A (P<0.05) , e HE e B v, $ws A28 Al (R v o i SRS BB £ K
FHAR LR A, IR AR AR S (P<0.05) . &1 MRS, Shm i B2 52 ICL WE#
N AR R S BE B A8 A5 R Y , HLRSR 43 S50 S i B0 ICL fJ5 B S S G A5 (L R BE s 1028k, SEms 484k R BBt s A8 b A
AR IESC, (ERARREE ST H , 12002025)

AR /8 77 1 2 R B AR AL S 4 X AR 2L K 35 2 B9 22 i

Euee A EF, A
(HEW 177 5 A5 R TR p R0 = AU T A B 2 TR S RS AR B o0 s AL LR R AR 5 B2 TR 4B, L5t 100083)

* E-mail ; xiaofei.wang@ buaa.edu.cn

B WR IRy R R U X L S AR TR g R R ETEIR 5 IR Z BRI R . Ak RAARICi E
FIJT % ST T A R Wi AL SR RL Sk P AN 4548 1) 4 WR A BROTASS Y | A5 9815 2o i v BRSO 400 %o R 2L S A8 T 119 5 i R
/IN; K Design of Experiment J7%% , BUE IS Bk 45 I Bruch 5 5 A AT 41 2L RITHAR RO I RE , SRR A RHE P 19 28 L3 Sk 28 T
BIRZNR s ZJm RAE T 20 A ARSI E A IRAEA IR ATIRZS T (0D .6D) BILFL Sk OCT B4R, 12 FY — 4 13 A8 36 R vk 0 & 1
BOEBARONAE, R A BRITANTEE TR, HT S B THRCE-A 0% 254 0. 013, 5 R KT+ & 50 mmHg AR Zh 13 fiF=
A R TRAR A 2500 A8 AR 5 K E8 BESRT Bruch BRI B384 0 25 S SR I AR 1S I, A8 R =24 3 8000 2 Wb 7%, 6D 8115 5 % B ZH (oD 4
) SE TR RO AR S5 0. 041+0. 028 F1 0. 016+0. 011, A FEH2# 2 F (P<0.05) , £ 7 i F R WL Y46 vT
VRSO FL L I RAETE |, B8R A k% RS FN Bruch BRI EESE N T 15366 ZA0FL 3 9077, AT 3080 3 09 A 2 A%, P XA B
FHRR L AN A B R AR A o B G IR e i B 2R | 75 22k — 25 1 S50 A G PRAVF 58 ORI R & AL IR A ok
RZEMBER, (ERARBEETH, 12002025)
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2R VIBRARSETABARN BER IR
&Y HER IS R

WU e O s RS T R RN EDS
(R R R IR 5 B b s KR TR 2%)
* E-mail : yang2695328229@ 163.com

BH 2 HAYEUERR B o B R S5 AR L AR SE TR A 2 0e , 73k BRI 1 a RN (HERR 8 s o5 o ks
A5 e S GEYER , TCREARTT BE 52 MRS 5 ) R E 75 T KSE CT UG B0 & F- T AR o B A1)
BRA (VIBRET 1/3) X B s SR BB DU s, 28R (D) BIIFERAT. 2 A MRS FEE R 0.52.0. 50 m/s, /2 fi
PSP R R 6.2x107° 6. 51x 10 m’/s, 26 A M EFH F14 9.39x 1077 8. 34x 107>  Pa/ (L/s ) , Wi 384 Py ks GU ALK Ky 1%
() HFEPEITABARE A AN FERE N 0.47.0. 58m/s, 26 A S H R 5. 76x107%6. 82x10°m’ /s, /& A I &4
FH A1k 8.92x1072 8. 471072 *Pa/ (L/s) ; SR MR PN URLDTALR N 0. 9% 5370 S IR A VIBR AT - 42 A7 IS T i 24
0.29.0.29 m/s; & A SR EZN 3. 58x 1074, 06x10°m* /s, Zc A& FH 11245 9. 20x1072 8. 00x 107 kPa/ ( L/s) ; IRZY
WKL 29 0. 2% , 4518 TP EF BTN ARG AN SR BUE iR ZR TR A fT I B AL, T & F -5k
AR5 AT B Aol 0 1 MR ) AR R R R D SRR A, (B B T TG B R B R, DR R AT e S O Ty RE A2 3 £
[iip: AL

0 I B 56 P 17 0 O O 5%

IRRM F M B Em, 27K
CRIFELT R B2 TREEBE RIS 030024)

* E-mail ; guohongmei@ tyut.edu.cn

BB R0 g A5 MR T 5 P o U 4 R B A DA e AR O il o T IR - 70 5 92 6 AR M 2R S 6 T 5 50 R R 1 IS (B A
P08 15515 S5 A i 2 140 ) 555 ok 26 422 Mk )22 ) ) 286 B AT Sy, T LA A A0 168 IS I 25 A O B IR T RIRITE S 4 A L A
Ak MEHAEAR 051,15 .2 4 mm BRI T Sk X e B 5 A0 190 JR 0 A7 - 73 18 S 36 5 JF A S 5 MR T JBE .k 245 I 0 SR
A PROCHER X H IR S B A TR 20, Xt JKR BREAUEAT 1B 5 a8 i 18 I Ay JKR ST 00 o J 5 5 3 A2k 2 1) 2 B
03, 5 TRy B LIRS A (LA TS LAY o i 1 e 47 2 M A 0 0 190 M5 ok 24 4 fh J2= ) A 4 R B, R R 5 FPRL
Sk B8 HE IR -0 B S B AT B T A 190 JE - B A fk S e B S OV LA 0. 16~ 0. 22 mN/mm 2 (8] 5 7 252 56 745t P 19 JE 55 ok
26 WIS KA 43R 29 20 mN/mm , PEI50 2GR L) 18 mN/mm, 58 B IEJS (1 JKR AR AT L] 545 FRRE B2 R AR Bl
WA A BRI BIE S 5 0 SR S A S O 8 5 ik 2% I ) ) i R 256 2 249 20 mN/ P49 0 585 R 4 S 1) 0 o A0 5 5 2 ) PR
PO 152155 Jk 245 FE ) F) 2 8 R T AR RS ELF 48 23 J= B 240 BE 2 18 mN/mm , B BRI JE 5 JD 28 JIESE 42 00 B IS ml x4
P RS ) AT FROT AR AR 3 42 B 2 55, ELW R IR BEAE 52 R 9 AL B A g R S 3, (EIR A ARBH A 0
11802196,31800789)
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A EE OSAHS 2& FSE@ESZ N
£ HEHR

A REET T W, M, X5
(K& BRI RAE R AR —BEB)
* E-mail ; suyingfeng2616@ 163.com

B WFREE OSAHS M N MAL N b AHE BE AL U0 35 G 15 B0 PP A5 HE S ohfk, ik B B IR
OSAHS B 456 8 5T B 75 R SR m R A E A o 3, FRIBCH: L/S3E CT BUR . 43 BIFIH Mimics , Wrap S04 #4512
YI{LALEE 5 A SOLIDWORKS AR PFHEA 726 T, e Wi pl L S8 -0 | LA GE-SBAL, R Ansys BRPEHEFT IOAE XI55 i B 4514
BOE , WU 77 BN EMS KA EM AT, SR (1) FEPIABEL b 38 K e X ST R AR A AN
R U B A O, LR R A e K B R S TR G X SR 5 (2) AT - RIS AR 1 A HE 5 22 B R AR AR 35 45 L R - A5
R [ E - SR B BMSz S AN M 18 1 7 5 DX e K A e 433112 -239. 3 .- 181. 8 Pa; P A 128 9.7.8.0 m/s, 2K
T AR TR AV BMSE % 0 BMAE 26k S I 75 Jis X i R B R 40 1 =107, 3,92, 7 Pay EXIFE N 9.3.7. 6 m/s, (3) BIEMi A K
o N BT AN EM [ A2 3l , 47 % 6. 9 mm ;I EMYZ ] LI WM BEZ B, (7 8 R 3.9 mm; (4) & (i B e KAy & 8 & A7 L
A EM 1) F S KB 3, SR 8. Omm, THARSERIAIRE 9 3. 0 mm ;M7 35 R L 3 16 11 RN BE B 5l 288 1. 4 mm, T AR 4447
R 0.6 mm, Gt IROAR, HIE KE KAL) x B AGE S A 5 0 5 A0 EM B 25 5 3 i FSE R
B 5 SEARDOERE , X A TE P2 A 5 I e K A 2 ISR 43
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. P S AR TRAS 2 2

£ Rer o B o AL O 45 DD SR AL T SR 1

FEFI, Lpest R4
ORI TR Y B TR )
* E-mail; chengzinal023@ 163.com

BH T YR B RHEE TR BT U0 8498 IncRNAs FIk i AL be b ias e . ik il R 0E0WT 3 Fhst
JEAEEE (0. 5.25.106 kPa) Y U0 SLEE AN SKOV3 #4550 , FRA% 38 TR B2 AH 56 25 57 235 IncRNAs,, FIIH PDMS il £ fiff £ AN ]
FYFLIRS , RT-PCR 36 UF 5 J5 A 30 i r 5 | S (A 8 18 IncRNAs 63878 fk , F ] shRNA @I CCK8 256, 4 f5 E IncRNAs Xf
) PR 4 (HR) 16 5 LUK 90 S0 A0 AL P USSR A B2 i . T GEPTA B30 122 23 B 5 2k IncRNAs 78 B 5598 v (4 26 38 K H 5 0
BRBEMRER, &R R dBn o & L FAE b 530K & IncRNAs 35 141 NEAT1 ,LINC00894 %5 ,{H SNHGS8 ik
WE T, GO PR R £ L2 F3RIK IncRNAs FE S 504 W)= B8 G M TTHLIHE 7745 IR 6 A5 Al Tl
G FE | AT O 2 43 A AN G B R ECML SR04 ik SNHGS HISS T [ER 20 (HR) B R AR, T 5 B0 506 41
X AT 25 AR FCTA T AT A ek B 5 WA, GEPTA B6 /Wi /s , SNHGS 77 1 S 41 21 o ) 638 i I T IE #4148,
HEIOKFEIPEREFTT 20O, &% AR5 T 00 U 40 SKOV3 hi 27 5L Fi g B 1 IncRNA 3K 7% 48
7R T LR ALAR & IncRNA SNHGS 15 5 SL9 07 U E R 105 2 IR 56 , A48 5 B 5498 B4 Ak 7 FH 285 R 0 195 $e e ) 4+
FrEd, (FEARBIFREETH ,11632103,31800684 11872263 ; [ -+ )5 R4 415 H ,2021M703206)

Plectin X BT 725 20 e i 7% B9 %2 Wi A H 15 X 43 F WL

HhinE, ¥ K, RER"
(FEPRAR A4 TRE2BE , PR 400030)

* E-mail ; song@ cqu.edu.cn

BH)  Plectin 2 —FM7EZFALIMAM P Z FTXWBLEMAEA, S 5AMMN ZF A BRI, A CEZERE T
plectin 78 & 4N MU FSL iR AOFE FH SCHARSC A FHLEE, Ak FIHAYIE B2 R 4Ll Western blot #fi % plectin 7E 8 41
LURAn M p) 35 . 3833 Transwell SZ5 I Western blot 435146 I HoAF A2 BE 1 Fl EMT #5443 1 W £ 35284k ; Western blot Fll
G RE VNI AG T AT B B 28 F-actin AUFRIAZE ML ; Western blot %l ERK1/2 A928fk, &8 FAEASLE A L T IE% MF4H
L/ 40, plectin 7E R ZY/ A P 9 FRIR 3 W E RIS M plectin J§ , MHCCO7-H 1l MHCCO7-1, W Fh -9 41 it (/) 15 % B
B ERT X IR ; Western blot #:01 %& 3 E-Cadherin 3% i, N-Cadherin Fl Vimentin F)ZE35 T 8 ; 4001 28 F-actin # i 2R ;
p-ERK1/2 (WEE FAKTEREAK . ¥ ERK1/2 (30E 77 (BHQ, Wi plectin 148 A0 IR B 13458 9 H E-Cadherin (Y2 131k
i N-Cadherin Fl Vimentin (3535 F I N0 22 F-actin B934 7 Jasplakinolide , plectin RS 1495 40 B 19 3T 7% B
H43%  F-Cadherin (93835 F I \N-Cadherin 1 Vimentin {12235 18, ERK1/2 #53#%1%, &€ Plectin W AEHE 3 i BT 40 &
M F-actin F % ERK1/2 fYZREmiinsl T HEBRE S, (ERARR#EEETH , 11832008)
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1% IR T B T BB T S

EN,F 4oL @B F R, REIR
(FPRAK2E A TRR2:BE, FER 400030)

* E-mail ; song@ cqu.edu.cn

B BRI AR A TR T 41 (liver cancer stem cells, LCSCs) PRS2 S AR S AL, Ak AR
T 7 A0S ( AFM) RS-0 A BRI 245 1o P v % B8 4 2R 4% IX I B ) 2 v, 20 W H 5 LCSCs 2015 B 6 R 5 PR A0 5 4 LCSCs,
a7 A [ O T 2 1) = A 20 M 3 R 2R DFSE R IR W 3 L %) LCSCs THERSEIT , R 4L n9A% IRk B Bl 35 AT 46 T4
Yrfb/ WAL SRR AR AR MG o IR A 2% DX I T 4= 28 AT DX S R T 8 S5 A U A T W o 2 0] s A 4UR
Tvi] IX 38 ) 2 M T 22 AR, B HE B S A 2 S e RPRE L b AR T 40 M 32 B0 A T AL SR ZE T X3, 5
LGy F 5 A OC . R FH AU SRR A ST T S TR B T W ) = 2 A I SRR R RS T AS WM B R BT %) LCSCs
THERISE RO S 45 R R, SR AT BRI T (7. 7 kPa, BLIDUFFI 2 2000 IX 08 ) o 855 3% 1 JFF 988 T~ 40 B A 1, s
i (72. 2 kPa, S4B -9 2 4R 28 R X)) rf o 04 JFF988 T A I 240 | SO TE i BE ) R AR AR ) B A TR . AR IRBUR ST
KB, 5 i b A 3R A S T AR A BL B P 0 R T A O BUR AR 1 WA RN, o TR SRR ST YAP (554
FAERE TR EE VRS e T4 T R bR E R G55 SEH . &6 A 40T LCSCs M43 5 Hm A 4 1% 5
e B W AHSG ; LCSCs B TR T YAP 5520 ma i ZE B S OR SR A8k, (IR HARRL =340 H |, 11832008 F KT A
IRBFEIE ST H | este2020jcyj-msxmX0545 )

B %5 48 L 2 B %) ) S0 4R A ) SRR 5

HERT, PR
(R )

* E-mail ; hanyulong@ nuaa.edu.cn

B MRASUENRN W AL AMERAIE A TE, CHRSHIREN, h TBEFENA R, 290 ek NI AEE 57
BREE , WA AR MIAE A W2 DI RE B BT BOR 225 o (ELER T BOERE AS [) T i By 0y B 2 SO AR AT A R 9 B T 23 1) 3 A
25, AR A K R P AN S SR B A S AR T, S R A e AR A i 3 S R 7 A X T SR AR 1 A
WRBRHAEERND), FiE 255 RE MBS ADCEEOAR 755 2 40 M Bk A 1 7 v il i 240 M 75 | 200 (A BR A 4 i
[ )2 ERE , YRR K LA B 7 MR 22 A0 MO R A I e b A A AR A R X 2 MR A I R4 T . BRI 2 2 e ek
e KA FE P 2B W 3 2 PR B 25 18] S ST, B 45 A0 PR A0 ML R A7 D R B B B 88, AROF 22 A Bk v B 4R
SR AR 2R R PO H A SR IERRE T . ik MR 22 200 A1 A I A v 2 i Jl ) 2 PR 35 9 s 1) S o e, i
— L R ) A ERE AT RS AT O A 2 ) S B (2 2R R A9 K 2R R it A
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New Conformational Ergosterol from Cordyceps Militaris ( HN Strain )
Fruiting Body Specifically Inhibits Cancer by Regulating Estradiol 173
Dehydrogenase in A549 Cells and Reducing 3pB-Hydroxysteroid
Dehydrogenase in HepG2 Cells

Yujiao Chen'**°  Yugian Wu’, Yidan Chen', Zhenbo Liu*, Jingwen Zeng®, Xiaowei Su*, Liye Han’,
Jianglong Li*, Shishan Zhang’, Wuhua Zhang’, Simiao Du’, Shanshan Yang’, Li Pang*, Hong Ma’,
Hong Lu’, Taijun Zhao®, Li Zhong'", Jun Cao’* , Guixue Wang'*

(1.Key Laboratory for Biorheological Science and Technology of Ministry of Education, State and Local Joint Engineering
Laboratory for Vascular Implants, Bioengineering College, Chongqing University, Chongging 400030, China;2. Guizhou
Aerospace Intelligent Agriculture Co. Ltd., Guiyang 057250, China; 3. Guizhou Gui’ an Academy of Precision Medicine Co.
Ltd., Gui’ an 561113, China; 4. Duker ( Tianjin) Pharmaceutical Technology Co., Ltd., Tianjin 300457, China;5. Tianjin
YaoYu Biotechnology Co., Ltd., Tianjin 300457, China; 6. Zheng YuanTang ( Tianjin Binhai New Area) Biotechnology Co.
Ltd., Tianjin 300457, China)

* E-mail. chenyujiac623198@ 126.com; wanggx@ cqu.edu.cn

Objective ~ Cancer is one of the main diseases threatening human health. Although traditional Chinese medicine
(TCM) is used to treat complex and myriad diseases, in-depth research on its anticancer mechanisms is still lacking.
Therefore, this study aims to determine key TCM ingredients and clarify the mechanism of its key targets and pathways.
Methods Based on in vitro experiments of A549 and HepG2 cells, 31 active compounds were extracted from TCM by
solvent chromatography. The compound-target-pathway network was analyzed. We combined mice experiments of Lewis
and hepatocarcinoma (H22) cells in vivo with single-molecule real-time ( SMRT) transcriptome sequencing to screen key
enzymes. Results In this study, 31 active compounds were obtained from TCM, enriching the library of anticancer natural
compounds. Systematically, by the compound-target-pathway network analysis, we determined that TCM shows promise in
anticancer therapy because of the multiple interactions of compounds, targets, and pathways. Further experimental results
showed that within a certain concentration range in vivo, Euphorbia factor L1, quercetagetin, kansuinin A, kansuinin B, and
diphenylacetylene had anti-lung cancer effects. Quercetagetin, genistein, and diphenylacetylene had anti-liver cancer
effects. Based on the dose-effect relationship, diphenylacetylene had the strongest effect on lung cancer, and ergosterol had
the strongest effect on liver cancer. The new conformational ergosterol, (3R,9R, 10S,13S,14S,17S)-17-((2S,5R,E)-5,6-
dimethylhept-3-en-2-yl)-10, 13-dimethyl-2,3,4,9,10,11,12,13,14,15, 16, 17-dodecahydro-1-H-cyclopenta[ « | phenanthren-3-
ol), from the Cordyceps militaris (HN strain) fruiting body had different anti-lung and anti-liver cancer mechanisms. As an
inhibitor of estradiol-17p dehydrogenase (E2DH), it inhibited A549 cell growth by increasing E2 ( estradiol) content. The
findings of SMRT transcriptome sequencing confirmed that E2DH was mutated in A549 cells (ref. XP_011523034.1), with
79% identity and gaps of 49/228 (21% ), which is of great value for the specific treatment of lung cancer. Also, the new
conformational ergosterol could inhibit HepG2 cell growth by decreasing 3B-hydroxysteroid dehydrogenase ( 3B-HSD)
content and increasing GAPDH content. The findings of SMRT transcriptome sequencing confirmed that 3p-HSD was
mutated in HepG2 cells (ref. NP_079469.2) , with 86% identity and gaps of 52/369 (14% ). Thus, E2DH and 3B-HSD might
provide important targets to treat lung and liver cancer, respectively. Conclusions The new conformational ergosterol from
the C. militaris (HN strain) fruiting body had different anti-lung and anti-liver cancer mechanisms. As an inhibitor of estradiol
estradiol-17p dehydrogenase ( E2DH) , it inhibited A549 cell growth by increasing estradiol content. The findings of single-
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molecule real-time (SMRT) transcriptome sequencing confirmed that E2DH was mutated in A549 cells, which is of great
value for the specific treatment of lung cancer. Also, the new conformational ergosterol could inhibit HepG2 cell growth by
decreasing 3B-hydroxysteroid dehydrogenase (3B-HSD) content and increasing glyceraldehyde-3-phosphate dehydrogenase
content. The findings of SMRT transcriptome sequencing confirmed that 3B-HSD was mutated in HepG2 cells. Thus, E2DH
and 3B-HSD might provide important targets to treat lung and liver cancer, respectively. ( National Science and Technology
Major Project, China, 2012Z2X09401009; Chongging Municipal Education Commission, China, KYYJ202001)

ALEX 2 B 8 4= B 78 40 Rl B4R 5 7 RO ML &I B 32

RiFs X B IRE MR A A
(HLFRHE A APl SHAR )

* E-mail ; qinxiang@ uestc.edu.cn ; liuyiyao@ uestc.edu.cn

BB P 4n A Bz SR SR BT (R R 1T 20 R ST A 43 N B 20 T A A IR S AT B W AR O 2, AR LA
UAEERS , BRI RS I SR S AR RE ) (R N A= T s s A ML AR R R 1 T B RS R, iR AR
AT A AN WIER B S PR FUIR R A0 M 2R | Sl 5 e e TGS AR R AR T WIERE A TR S S 2R R T B 2
ENTERR, ER DI RA R A UIEREE F 380 T 400 s 1 ABR2 0 T ) 76 20 R REA D9 1Al 43 A, BF 1A 20 i
TERE Iy PR | 2R 250 Ak Ak, IF L2005 25 o ) 280 B 0 S 0 . JULBSK B 10 A9 9% A RT I005 85 BV ( FAK) , FAK AT
i1 Rho-ROCK i i #F — 35 {IBRER 155 . M AN IR BE i 6 B S0 E I, W= U 45 1 1 FAK 194> T4 2B
A5 FEFAK 7E Y397 {7 s Ak & AL B AL Wi g0 | BB T WLBREE (1 B0E FAK 19848, 4518 AWTST A T WIBREE (s fhak
3 1o 40 2 5 R ) 8 R L R A B B R S RS ELIZ A 45 O 3 32 B ok R SRS FAK-Rho-ROCK {55l S BLAY
I S A IR A DL SR AL TR o U Ay . (EI K A SRR R4 T H ,32071304, U19A2006,12132004)

= Y S = R R 22 i ZL PR 95 20 BE i 25 B
HEEYEW

FAR, TSR WY W ABRE EFF
(TR R Ll SEORZERE , R 610054)

* E-mail ; litingting@ uestc.edu. cn ; linyiyao@ uestc.edu.cn

5

B FLIRE i B b R B 25 A/ 5 I O 1 S5 A, 3o o A T 2 5 0 245 00 1 B, BT 552 1 e 40 e ke o 9
MR, TR M AT M & ISR o A 3 b e 200 L TS 24 P S i o T LB AT A R R R AR SCRADESR A
FOEE T AR (% 3D 4G FR I & SR TRAS AU T & K B B M BE HEA T3 4F . 2R Calcein-AM/PIT, Annexin V-FITC/PT
TP BT T LR R 8 ot A e 4 P TR 25 B0 B B, (R SR ] Western Blot SR 98G  co-TP 255250 7 vk R e #7001 T KL TR I
FE VR L IR TR 25 00 12 R L], R SE T GelMA /KBRS BE 4> IR AL T 0.3 .3.9.19 kPa 14 3D /K SIS 4A L
WA R, SLIZE SRR i g A K BE AL B R AT A9 A AR 200k ol AR RSN R 37 , A K AE 9 kPa 7K BEAE = A9 41 il
FeI BRI 2568 Sy o X ARSERLRIBFSE & L, ALK AE 9 kPa /K BRI T 940 EGFR 3% (L FL BE B2 0 25 T b & 41, 3 BT
DL 6] Hippo 38 B2 YAP MOTGHE , PR I Ak (H 25 W AMERE £ 50 — ML HF /Y EGFR 5 YAP JE 5% 5%

{Flzzﬁu%,iﬂeﬁﬁ/\%ﬂ’w PR SEE P (0 Feak | R A i 259 (SR BBE 7, NI RS 258 1 . 4538 3D AN TR

5 EGFR 154k, %0 Hippo 8 BTG 1 , BT EGFR SR LAY YAP & % s/ 4300 7 3 ) 1 A 4 M A , 4% $0 35 IR 3
ﬁ,ﬂir‘ S ) LR 20 L PO T 2 AR SRR SRS S Ak 24 40 14 O ik B LR IR BB R A (R FARBR AR 40
H,31900940,32171309, U19A2006, 12132004)
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HBRUETEAFESBER UBE2T U E R ETE

w B, BB, A, O, MBS
(TP AW TR

* E-mail ; huangweicn@ cqu.edu.cn

B# I (hepatocellular carcinoma, HCC) f&—Fl i WA , IF ™ 5 B A 84 At il B B 2 BRI RESLT- 1Y
FERJRN I EAH REE M el 8 1 I R S B IR, 20 B A1 56 5T ( extracellular matrix, ECM) Wil AR {k 2 5]
HCC R4 K JRHRAEF 22— FETRIE BB I HCC 4 AEY2e AT . M — A FE S HCC TR 24l 2- 88 50
Mk g I - %38 BAERPE VIS, TGS 2156 82 1 HCC 225 B3, Ak UUSLHE- 8 BAERE YA,
A AR P A A5 B 23 5 43 i, DT 2645 BN FE B 1 HOC )22 B JRBE IR IR S, F AN ] R T O 2 1) SR T M
P e /K B B I e RE R PR 02 iy S . B8R (1) T e A5 BN A8 M HCC (9717 5y I K] UBE2T,, (2) ML) AN [] B o
W2 1) SR TR A T e /K BE G , B /K BE IS NI BE 34 UBER2T R AR IR A 3 LR, 8518 AAWE Bt Mm% R
P HCC 12 5 R HL IR UBE2T 5 ECM WIJE B UIAHC , UBE2T R ABHE b Bz (A1 6k, #E 1 380 HCC $685 . $E 1) ) 2% 5 Jl gk
UBE2T 7] BE /& — P A BR U IRETAR YT SR W, I R AR 16 7 4R At — 2 i e AR, (EI R BRRL= B & H | 11832008,
12172072)

B 37 R 40 L T Y O A B T S WL B 5

F O REFS HARF A, A AR
(R FRHE R EaRhE SHAREBE, WA 610054)

* E-mail ; liuyiyao@ uestc.edu.cn

BE) PR AIME ( circulating tumor cells, CTCs ) 7£E Bt 2H £ Y 756 B2 ek e A B % A= HMB TE UG B8 19 6 B RT3, 0F A
AR GE P B TR IR 2 2 7 A B T O B9 Rl £ ( microtentacles , McTNs ) 4544, McTNs AT LU i [ 96 240 15 100457 PN B2 9 28
B, {H & McTNs B ALY AR FHLRI AN, ik M8 Notch-1 ANFETE LR A MDA-MB-231 4 & , F H 32 JeARIC
Y B2 53 BT SOG4 L % B AT AR I 38 2o B8 9 I RS B 85 W8 MTNs ‘B SR8 , DGR IR DA KOs S e i ¢
McTNs P, FIFH Western Blot A5l 4 il 220 5 28 [ Y2 3A 7K, 338 i e 57 g sh s il | 26 16 44K AR 5T Noteh-1
{5 208 S B T IR AT B BB RS BE T OSSR, 255 Noteh-1 {5506 FIH T Cded2 OTEM:  HREHUE 1 B AL KF,
(RS AT TRl AR T LSRR (1 015 32 Y B A, Dl 553 AR B S 4 7, 1A PR S5 38 2% 3 Noteh-1 15 538 6 9 376 A W] LU
TR A A B A SRS AE S, B8 Notch-1/Cded2 5 S hE T I A O A 22 B 3R S ST, B 5 T McINs
HOTE B SRR AR T B e A B P G B St 2, ST D 37 L A9 B e 98 240 B T R B BEL BT IR e R AR 3 TR . (B
SRBLEFLE T H 32071304, U19A2006,12132004)
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2 B JL AT 72 7538 13 Myosinll 4k #i 89 71 255 S8 =
BRBHREEREFN

JEORVRER S, FRER. N MR F O
(B FRHR: ARl SHREBE, WA 610054)
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B s T AR B 3B R S A A BT A, S B kR P T 4 B R AR R RO, MR A A 3 3R
BIRET) 2 BIMIA ST R R Y Ab2E WA AL Ay R R B 2R ML A S s R T R B . AR R,
P EA 358 4 L PR o e A 2 B L ART R A T A0 3 T B T A S SR s R 2R L SR, A0 M L ART TR 285 A A ] 52 i) 938 4 it
AR R HAE ORI 2, ik R REARGIEE R, 1000 wm® (7577 | JBIE A 58 RS, WF5EAS [l LA

JEBLHNT AN I U-2 0S 41 5 3 5055 #0952 0 5 1) B 5 05 ¢ S G £ Tk B 2 2% o 0 40 B 42 Bl - ( F-actin , p-MLC Fll
MLCK) | 3 3 #Htr ¥ ( Nanog ,Octd Fl Sox2) YL & i Fll DNA H IEHE RS B ( WDRS  H3K4me3) BY FE ik K-, BF 55 A [7] 2
ML AT B 2R AFREFRE IR, B8R & B U-2 0S 41k FR i 7 1 L5 il g [0 1 13 1) S8 N 9 L A

C 1 MRS E R, H MLCK (938 25 AN AR 2R A e 4 PR 8 T, A A 2R 4 o i3 = A2 1E T WDRS 7E#% 3
ik, ik, WDRS Byl i RN T H3K4me3 , Jf FiH T H KB HR LY Nanog,Octd Fll Sox2 MKk, &k Ao
I SEE R 200 LRI 285 1) 249 SR AT LA Wi Ji gl A A 19 3R 5T BE 0, 040 e T8 440 A 1) S A R 2SR R 5 AR 22 T BB I R AR
AT LUK I 12 W f 1 38—l sf . (R A ARAR RS H | 11972111, U19A2006, 12132004 )

YN i@ | AE S EGEA S Cav-1 FEfF1E =
EEmEmR LB T

AR, A WWTHE,EEE.H OH,E R AR
(PR R Al 5HAR %R, KES 610054)

* E-mail: shunli@ uestc.edu.cn;liuyiyao@ uestc.edu.cn

BB e 4 Ak 25 S5 47 2L 2L 2 05 IR R G I vk e A e T e MR KB R SLIR T A BB AR AR . FRATHTIARESE K 3, FLIR
i 96 40 L AE 52 B 0 2R G P B A AR D 1 T/ FE B, /NS B -1 Cav-1) FRak K B, A BH g 4 i P SR T3l 4R
PR AR SR T RE S AR, VIR )& AT Cav-1 T FUALHI M RTE 28 . B, A 5% B 2R 3R o8 VI b 8 ke eg 4
Jf Cav-1 B9FEE B BT THLH . ik R Couette 2N 2R 010 ik B2 bk CL KA 22 95 v i 440 e I 52 IR 3 1
YIRE 77 (2 dyn) o 968 i B AN [l i A4 5 1) 07 b P85 B 15 5%, FIUF ROS 5 NO (9 54K 55 40 1 57) b BRATF 5% 464015 5 B R 54
. RELCCK-8, 558 4t 2 /Pl Ye a5 Hr 4l M3 4 i ) SR T-/KF 3 (T IF G =C4iiEAR (1P & WB #RFE VIR J115% Cav-1 ik
B, &R AN S13Em Cav-1 35, 308 Mos 40P PR T-R8 0 o ARYIRE 1y A0 38 I 9 ek Jeg 4 ROS 2 NO 3% 5 /> 2
A S TKF, ROS F1 NO HEHARIFEREIS SR AN T Cav-1 23K, E— 205 K B0, @3 W0 Cav-1 1932 RALTE Bl
PRBE SRR, BT LA ARSI N 138 33 i ROS/NO /KIS HEAY Cav-1 FRIXIMN, &8 BATWIA TSIV 85T Cav-1 /KF
HIHLE . PR AN ATE R 2GS R U) SR B 40N ROS K NO KBRS, M Cav-1 12 ZALIE ABHAR M RR, 115
Cav-1 7K, BH 07 40 B 8 T2k 42, (o osd 4 O AR S ik M T Be 1, (B XK BRI =R 4 H, U19A2006, 12132004,
11972111)
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ETRARBEEMAEHEARMRAYWZIHRE
20 [ B 78 T £ e

HooH, X ELL
(FRUEEE TR AEIBEy TR R T I TR VR )

* E-mail ; youhua.tan@ polyu.edu.hk

B e T 40 S B AV 10 A S T 5 R Ak () T 24 R, AN I 9 SR H (192 30 UE 38 2 8 o UG 4 MR AT AR S T
BRECK I MIE T 400, FT3E A 00 2800 40 K UK AR R AT 25 W i iz 844, R 2k 4 4k 8 1 7 328 g =1 240 ., 3 5 408 1)
actomyosin i MEBUE IR AR, G558 LN 200 M 2 Fo i T 440 PR X Ay B M A DR AU P P B 5 LA R AR FEEAH G, SR Ak 4
1 10 X A R A (14 5 B, T R 40 D) ARG e P B B, AT R 3 3 955 Caveolae 1 Clathrin 4519 DX 738 5 DA T2 1) %o 44
KU (R FRE B, %) I8 T 20 A S SRR B 22 1) A K JBURE , T L AIE 4 0 A S0 7 B P9 3 B8 B e 6, AR TR )
17 , B2 A0 BRI AR UL T] LA RO AE (AR S D SE LRI T A0, A0 1A P B Jig 1 B 4 1 IR 3580, 4 A ) e 400 e
Tk e A R PR AN AN sh A G, 8538 (RN I AT LA SR Fifv g T 4R A4 24 bRie 4y 3 o 0 g 41 i 1
JERT LURE S PR T BR KO0 B 20 M, PRIt AR B R i e TR 7 AL 1O BB K D i B T R 22 R T R, R ) A S e A
Wb R L P B 7 cE M A R M R, (RR ARB RS T E, 119723165 WY T RO Z W H,
JCYJ20200109142001798 ,SGDX2020110309520303 ; & s L BCAH 5T £ 101 H , PolyU 15214320 ; Fis B 97 AW SR 5L & H )

B T % 524K 20 A B 42 (R 28 (= B 51 AR 9 9 B Y
) &

WA, I, % 2,2 R, % AT, AR
CRMBERI K AR5 TR B/ SR S 2 B, SN 48 SR S 38 SOV T (L T2 9230, 3EH 550025)

* E-mail; huzuquan@ gmc.edu.cn; zengzhu@ gme.edu.cn

BH B Fascinl PABEHUK  SHEIFIIRAT S IEDU R Z K PSA146-154 Bl 43535, H45 LA Fascinl Sy $ER 444 A 4 i) ik,
PR IR MM RTIRIEAE , F73% JFUZEIE Fascinl 3, S0/ R, 1 2 S8 H AR T e /3 BT Fascinl B TE BB IR Y
FAS TR AN , ) FH 22 DR e i AR B R S IR S, T M TR R SR R B R I8 5 Fascinl $5 585 AU AEEHTIAR, (] 4 ELISA
R BABEHLAR B SR AN T | e D G S 43 AR 40 0 H ) 58 37, Western blot B iF H A5 400 Fascinl F I MLESREN . BT,
3 3 A T AR B VN BB DA 3 TR 5 i 9 R R S R B 2 K PSA146-154 114 2 1 36 R A7 B, 40 s A% R A, 7
HEK293T 4t 235 2 AL 34505 I Bl 2 80 385 Western blot # I EIAE H IR IR EH LGN, R 3#E
17 BREEAEFEE I BT Fascinl S 5w REHT A Y 24 58 AN Mk , 308 370 42 P22 5 A R B 1 B /s AR e A5 28] 2 A e s 0 0 A0 R 5
HEEHTIR  Western blot B iE BABEHT AT BBV SR AL 1 Fascinl 25 1122 90 AC TR A 45 4 B 7 , S8 96 0 5206 R S bk it
REE Y Fascinl UBE A7 F R SR A0 09 B2 10 S 28 , EOA 263K M i 9 Al & 2 USSP AR BB 55 Fascinl A
FRAGRES . B A ) AR SR AN R T 1) A B RAREEE T, R IR ST e BT A K i 2R G e R A SR 4
LA B R i P A TR . (K ARBIAEL ST H 32160224 ,31660258 ; S M4 A AR E L4 H | MRS A AAT[2021]
5637 5, ByRHG BLAL-ZK [ 2021 1T 61 029, BBHEF- 6 AA[2016]5676; 5t M BB R 2= F F SN A KRR, St BERIR T
AEAA(2021)101 %)
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ERNENSEERESAEFETERRER
57 FHLEI A 32

* L EEL A A EEA
(TR Y TR, E YR AR A SHARE SRS, MEAGHMEIAA 111 3H, FHE 400030)

* E-mail ; lilywang@ cqu.edu.cn

BH e T 40E (Liver cancer stem cells, LCSCs ) =& 4H R vp B T A0 Rtk 00 Mg Wi | 2 S EUE NI i B3 AN
HEPE EZ R R ORI R A T AR T PR b R S B R b R PR AR VE L S
FEAE R R A —Fh SR B0 1 A4 TE LCSCs AR FE St 32 51 H 25 1 ME A, PRIE , AR SCHR T A1 3 B W1 BE X 1.CSCs
FHRB AR IR LA TR, ik (1) RARSMIP R ER B, 57 0k & S P T 400105 (2) SRR LB (PVA) M gAML IE
H L (5.3 kPa) R & A B 2R 268 i (48.7 kPa) 1Y 2D RSN FRAEH ; (3) SR I qPCR FIEE 6 332 B30 25 Ty 2 46 ) ik
JEAIEE X LCSCs FPEMIREM 5 (4) R GC-MS AR5 4H 246 I 3 SR X 1L.CSCs AR RE M, 855R (1) B3 R /K B -
LCSCs H I HHTRE S 058 i Thn i) 38 & o /&, 259 MO SR IG ., (2) 4003 5 ) B 40 e J0 400 308 Js 412 3F 1.CSCs 17
(3) NI B 22 AR i S e W R A/ W S 2 D R A e LR A% . (4) B3R SR M B 3% 1 3% PFKP, PKM2 Al
LDHA 33K, 2518 BCETRIBETE BB 4ERF LCSCs 113 B ; KL ot I 3 3 3o 80 42 9 182 £ £ Q38 AH G i PFKP  PKM2 T LDHA
PEPE LCSCs MEmEARACIE. (EIR ARRAIL4TH , 11832008, 11902058 )

MR mEARNRERTIERD

N R S S
(1. FUE I TR WYIFSE G, IRYI 5180005 2. T TR EWES TR, & 999077)

* E-mail ; youhua.tan@ polyu.edu.hk

BRSPS AR R Sl 4 A0 T L AL A B0 N D A e e (AR R R ) AR Ak, Ly 20 B Y R 5 R i B S S
P, AHICTIFZE R B, 4006 A B 13 5 P A 0 10 P PR R O 0 35 M 56, S A D R BUEE SR A AR T Y R R IR AR I R R
T T8 S 4 R 8 B IR A o B R T 400 M A R B v B AR A R R AN IR R R RS S B R R I BRI SE TR A i A
EERERRERBZN RN R RME, FiE APSRELET ) B MBERAE T LIRS 4 R MDA-MB-231 5 H A
T M b A R R AT A A A TR 3 245y Ak B o PR G e A R R T B A qPCR, EAU 38 58 6 0 45 5 I AT
58T MR R 0 AR AT IR A M R B B R R R RE I RS I, SR W, IR A A 2L M A ST R %) 44 A R AR O
H R, 33X 5 O O O B AR A R A R R AT RS D e 1 2 N R T B R R A DG R Y Rk
KB e/ AR T HAEBA G A B A o b Rl SR M B R 7, S518 M JR 4 M A 2 AT LA Sz e e 200 B A% 1) 8% B O A
P 38 5 0 1) R 240 B Y B R T LA e L 2 R S R AR R T . (EIRK HARBHAEEETE | 11972316, R R B 4T H |
SGDX2020110309520303 ,JCYJ20200109142001798 ; F#s W 57 9 B sy Kk & W1 H |, PolyU 252094/17E, 15214320 ; F ik 7 DA
I 4T H HMRF18191421)
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ACACA E= I FFE M 1 BT =E T 4 B 15 p9 # &l

A AR, A X TR
(ERKF)
* E-mail; shf@ cqu.edu.cn

BE) AN (HCC) f—F ARG SR RIFET SR 3 B I 2 — o 3R AR5 K B, JHF 9 200 e e 398 B0 4 28 i Vi
DX 3 4 8 J3 ) R 5 SO 200 2 R b S R TN A5 ) A BOAR BR R OAR AR, A 2 O E T , A AR AB  4 -40 ff
BT T A MA T R 22 [R) 1Y ) 22 A5 515 S 5 M A 0 e 7 (R DG R T A G, AR SO 22 B8 | AR U 40 2
B FHAM B B HICAR I AN T ACACA B IFIA AN, SE M e T A0 TR AT RS A WLl , Fik 7
F15 #5385 RNA-seq.qPCR \WB FIGBE ¢ F6 28X R R R 1 2508 T 9 T 4n 11 A0S A0 i B 4 41 S 500
Fe ACACA MR BEATRE I 34T, 38 338 3 PR TR AN 323K 55 U iR IR ST ACACA TR 9 1 40 M 70 S04 B A0 P Ak 3 1 W A O
FHLH . BT, R FHAR Y Sh AR R G R R AR AR N 452 . 53R ACACA FEJR T 20 v 3 635 ; AR B 4
TR HEM B 2R AN I T T AN ACACA AU 335, ACACA A9t S sl 36 34 S 25 4 k) sl 0 s 9 T 200 g A 38 2, LA
R H T (SOX2 NANOG ,OCT4) FibRaE & 11 (CD44 Fl1 EPCAM %5) ik, &t ¥ HE T, AR ES N S 40 M
HARE I IE ACACA 23K, 8 T V8 5 AT 988 1 20 MO A 38 28 Tk 2 35 (R 0k TR b, (R A RBLE RS TH
11832008, 12172072)

PRy 2 % 1 8 42 B 40 B I 47 B B RO ML R 5%

fT AR, EaE S, T LA 5 ARNE, L AR KA
(VI SEPAET B 2% 3k A B LW e TRERTSE %, AR 610041)

* E-mail: liuxiaohg@ scu.edu.cn

BH AT RS v 5 B 1) =07 3K, RJE A A T e A M L B A= AL JE A 76 I8 A0 B il A T 5 A2 e B R g
B RARE SR AT S 15 VR TR 20 ML 38 B AR LRI AN AW, A5k o 5, M AR il A 43 S A A 1Y R Bl I O EA T B A AL
T ARG TEBREA IR AT s IS AR A E U2 HUVEC 4 MRS 787 P4 K sl LPS AR P Bz 40 M7 £ S8 RE 5 368 3 1 PR i
R G RAGEI , FEIR IR P I AT FE e T S B9 R H W S HepG2 4N, WAER P 1 RAERT 5 HepG2 AN I & A F
W R 2B BB BL 5 SR )5 38 IF \QPCR \WB &5 J5 W A T 48 iE P 42 241 Jf 2% B #H OC K1 E-Cadherin \N-Cadherin , ITGB1 ,ITGB3 ,
ICAM1 ,VCAM1 S5 IRA8Mb ; I fi , lad K7174 061 P9 B A0M0 VCAMT 3k WA I F o 9 HepG2 2026 B 2 A F
WA B, SR BUEARZE R R A O 0.3.0. 8 m/s I, 3T Sl i BE T 554157 79 -5 AT R ik ot 7 st
Jok il A — 3% LPS 2 N Rz RAE S5 , i HepG2 241 B 76k B e A Sk 2 L9, P B2 4t M 266 B AH G Bl F E-Cadherin,, N-Cadherin, ITGB1,
ITGB3 &l mRNA F£IATC B &84, ICAM1 F1 VCAM1 5 H#l mRNA K3k B3 A M N S 4 i VCAML RIK 5, i
HepG2 AUMIZEMTEA B8 T, 458 JAEiad N j AR 2 26 B 1 VCAML i 2 J95 40 A6 P 5 85 6 Ao, DA i i 2
R ., (ERAREEEETH 31971239, 11932014)
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Histone Acetylation Adjusts the Survival of Circulating Tumor Cells under
Fluid Shear Stress

Zichen Xu', Keming Li*’, Ying Xin*’, Kai Tang>’, Mo Yang®®, Guixue Wang'", Youhua Tan***
(1.Key Laboratory for Biorheological Science and Technology of Ministry of Education, State and Local Joint Engineering
Laboratory for Vascular Implants, Bioengineering College, Chongqing University, Chongqing 400030, China; 2.The Hong
Kong Polytechnic University Shenzhen Research Institute, Shenzhen 518000, China; 3. Research Institute for Smart
Ageing, Department of Biomedical Engineering, the Hong Kong Polytechnic University, Hong Kong 999077, China)

* E-mail; wanggx@ cqu.edu.cn; youhua.tan@ polyu.edu.hk

Objective Metastasis of cancer is accomplished by vascular transport, and circulating tumor cells (CTCS) experience
fluid shear stress in the vessels. However, how suspended tumor cells survive in shear flow is still poorly understood. In this
study, an in vitro model of fluid simulation was used to simulate the state of CTCS in blood flow to study their survival
mechanism. Methods A microfluidic system was constructed using peristaltic pump and micro silicone tubing. The system
could generate pulsatile flow that can simulate hemodynamic shear stress. The whole system was sterilized by 75% ethanol
before experiments. Cell suspension solution was added into the circulatory system and subjected to various magnitudes of
shear stress for different durations. Then, cells were treated with anacardic acid. The drug was present throughout the cycle
of shear stress treatment. Cell viability was measured by MTS assay. Following shear stress treatment, the cells were
collected and then nuclear extract was obtained by using Nuclear Extraction Reagents. Histone acetyltransferase ( HAT)
activity was measured by HAT activity assay kit. The measured sample values were then substituted into the function of the
standard curve to calculate their HAT activity. About statistical analysis, data were presented as SEM if not stated otherwise.
Statistical analyses were conducted using GraphPad Prism. Two-tailed Student’ s t-test or ANOVA was used for the
statistics among two or more conditions. Results First, fluid shear stress reduces the survival and increases the nuclear
size of suspended but not adherent tumor cells. Second, fluid shear stress affects the survival rate of suspended circulating
tumor cells via histone acetylation. In addition, the expressions of shear-induced HATs are correlated with the poor diagnosis
and survival of breast cancer patients, which suggest that the expressions of HATs MAMLI, NPAS2, and TIP60 are
correlated with the poor diagnosis and survival of breast cancer patients. Conclusions This study reports that fluid shear
stress reduces the viability of CTCs in suspension. The reduced expressions of anti-apoptosis genes and elevated
expressions of pro-apoptosis genes may lead to the significant reduction in shear-mediated tumor cell survival, which
partially explains the effect of inhibiting histone acetylation on tumor cell survival. Fluid shear stress facilitates HAT activity
and histone acetylation of suspended tumor cells. ( National Natural Science Foundation of China, 11972316, 31971242;
Technology and Innovation Commission of Shenzhen Municipality, JCYJ20200109142001798, SGDX2020110309520303)
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RHEZMKRIL . KRS BESMHEETASEHE.
RAL K IEE R IR ST

EEWH G 3 A E R RRE AT RA, F 80 ],
PRI S SR S A A R S
(LSO BRI LRSS A 5 TR, S B et e oM T R S0 SO 0 AL S YT T RRBF S
2 M ERHCE MR BB 0 SR 3. SN BERRSE SEM A See AN S HU ik TRRFTTh L AR S TR R %)

* E-mail : hongliang@ gmc.edu.cn; yuzijiang@ gme.edu.cn ; huzuquan@ gme.edu.cn

BHE) SRR (Isoliquiritigenin, ILQ) HAHUIMIE BUR S5 Z A A WG M, SR, ILQ 1Y A 4y B 22 i 1 52 B HAROK s 14 |
Rk tasE t AR PREE SRR AT . AUKFL IR 5 TLQ VA B2 1 — M B IR 51 I8 25 RGeS g K 2L 4y 12
A HA A BB R RE SR T REXT AR I P B I 5 I B U i A A 2 i R TG MR X TR A ORI
P, FiE EAMT T IRA TR ARG A (R R R ) FIAR R A8 20 5 (IRBEE ) BY 5% (combined sonication and phase inversion
composition method , K SPIC 32) il 4 T —Fh#r RUAG 1 38 TLQ MIANKFL, &R Jifb/E gk TLQ A4 K FL (optimized TLQ
nanoemulsion , ILQ-NE ) fifi ILQ AU B HE R 1 1 000 £5 L4 |, ILQ-NE #hWLi%E B JCIUTE , Wi A ERIE , E3 B 42 0 44.10+0. 28
nm, BAESAERAS , AOKRFLALE B T ILQ MRS M TR R AR BRGT T A fh 2 R Tk DL R RSN B R kAT,
L5385 1LQ AH L ILQ-NE X 40 Wn th R UM B0k, 4518 ILQ-NE HUA {2k 1LQ MWy s 24 0 i 71 5 SPIC 73k
ik e AR RER A4 B BRSBTS I iR, (SN BTSRRI A KR E T K[ 2022]
349, 2021-5637, ZK2021-029, ZK2022-397, ZK[2022] 381, ZK[2022] 369; E % HRFFFR AT H 32160224 ; 5 M E R} k2%
T HEAA TR, 2021-101 ;48 8 AR S B AERHE AA AT H |, KY [ 20221220, KY[2022]221, KY[2022]222;
FNE DA B R R R RIS | @2wkj2022-228 , gzwkj2021-514; S BE R K 2F = 2 IR A A TR 8194, 7 20217 029)

Z T EEH Bl 1E5® DNA #7115 1& & 22 I JE 40 b
i 25 17 8 B9 #1677 3%

F R
(PRBEIARY: AR R AR BE)

* E-mail ; li.yuan@ xjtu.edu.cn

BHY 225 i A R A 2R T BEZ —  EAREE A RIR YT P2 AR IR e A e e B 4
AR Y7 24 E SO RS AE TR T ThT I ) B PR A . DNA $5 47548 52 19 5if I Jo A O 0 2547 S 7 AR G BE Re 2 —, BT )28
B1 Xt DNA 453 i 52 A1 E 2, R AR k-5 B I 32 56 AR V) (H 5 MG 9 24 2B W) 2445 5 4 I 52 089 DNA 451 18
SO AR 25 AT A I MLRS AT R . Frik  JE A b 2 SR 24 4 MO ) = O, BT A AZ 4T )2 B B SRk A
R A2 o B 914 P AL 0 e 4R 2 A A £ J2 2 1 B 338, RS LR e 0 245 R 245 S0 240 M DNA 50518 5277 o A LA 5 45
B THEYEORRAL DNA it , B IR LT R F B g 82 DNA il SORME 58 DNA 5 012 52 1) T 27 HE W) 2 AL
R ZLZEA B RYFIE G ZIRR I RIS 50RO ; #0012 08w L i 458 0 38 (5 38 40 M DNA i 82 7+
ROZIEMMIXALS BN, G5 Y5k DNA 0018 52, A0MAZ LT 2 8 B T LU 9 i 40 6 1h 57 25 4 4 fif

%‘l‘i o
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PBX3 1& i3 5] &) 7% -6-55 B2 B = B 1 55 Mk BRI 4
15 1 12 45 R e 4 R 3 5

TRk, F MR, RAERT ILRES
(PR EYRASRE SHOR B S5 %)

* E-mail ; xinxinluo59@ 163.com; vivikasim@ cqu.edu.cn

BE) I oA R4 ST I | 20 P T N 3 5 ) e 2 s T S0 e A L g R L A e AR AR O =X LA
ST IRE ALY A3 B R e 2K, TR B Sy Jih 96 200 i b i 14 4 4R L0 575 ) 8 B R 0T Al T B2 O 1 I s (W) UR & SRR 3
(PBX3)j& PBX G — 5, HATHFGT B, PBX3 7645 RS2 1) vy b i, Xof v 38 e 7% 28 OC B L (L JHL A e A e £, g
FHAE PN RIE R, ik W53 FEk PBX3 FokL, R PBX3 R4 7 9 2 i 460 44 W 45 BURN LR 7™ A K
SR | 30 4 B2 E i PCR et A St 35 X1 ; U H] Western Blotting % %% 1 PBX3 XA CisA A 1 725 1 -6- W TR i
it (G6PD) FEih K- BYFENA 5 il 3 EAU  A0AE A TS 480 (ROS ) AGHI 725 AN =AM A 40 A U TRl 72 25y 1 %5 48 PBX3 XL &
SRR =) B RE I R T B ZR R t BE N R 45 Y (0 I A 3 LU U8 75 1 5 2% PBX3 X GOPD 4% 534 7% 1 B4 52 M) 5 4 Py 52 56 3
TR B T YL T PBX3 IR AN, 555 PBX3 X MIRIE BLAR I pRe . 85 (1) PBX3 MR AT ME I 7R 245 0
MRS GOPD W3R 5 (2) PBX3 I k45 i 40 ML Y B R IOBHIE 42 5 (3) GOPD 7 PBX3 & a2 A iR M 38 48 v b S B4R T 5
(4)PBX3 jl i B GOPD H R G6PD ik ; (5) PBX3/G6PD MifE#t 4k s iy &2k . &8 PBX3 YE G6PD By
5 PR, FUEOEE M R A MR R o IR AR 06, R4S SRR PBX3 W] RS2 TRl e M It A pe g v o7 T e A
B, (EFARRAIE4ETH 31871367, 32070715, 81872273, 82173029)

(8] 5 it 59 V1 1 VA 42 B BB 4l B 1= 2 Y
NFEEYF5SFUH

OB R, S, A KR, Rk, 3] A A
(PR AETEIERR DR 5 5 B e, A PR TRRRITE WU 610041)

* E-mail; liuxiaohg@ scu.edu.cn

BH BT (Gliomas ) &5 UL IR i Y S A M e, L AR 28 M A 1 TR MELAVIBR T4, 5 A AR AR AR, R R %
2 S IRE A AL 14 42 2 AL | - HRAT A TR A R TR IR VA Y T RIS AR AR P/ ST S e B I BRI A B v ) T 9
57 9) 71 (Interstitial fluid shear stress, TFSS) J& T4 i i 2 /5 & A BN K . SR, TFSS 5 51 9o 400 M 228 2% A 1) 127
Ve FAOLRIGOR ARG, Fsk A IR O R I 90 40 I 77 27 N A8 A5 A | (58 P-4 7 S B 3L 20 s ke e S 98 440 i 43 S im0, 1,
2 dyn/cm’ B9[] BB VI A7, in B[l 504 0.2.4 .8 h, MANRIIEAS  ANMIAR Z2 A8 1 AR ZR MR 5L 2 (I S R A A8 (L K TFSS
ot R 596 AN LA 22 7 R O TR VR T S R AR A 724 N /N B[] 8 SREAR TN 3 43T TS 9145 e I 88 4 A2 28 114 15 53 B
qRT-PCR 454 Western-blot #iil] 57 J1 24 il 5 1% (5 530 1 FR SR F RO Rl A i ARk, 68 52 TFSS HIBUS , e s 4
MR ZERE SR A FR AR Y MMP-2 MMP-9 (933K 3% 1, Hippo-YAP {55l % G 7 MST1/2 LATS1/2 B3Ik K
- ZEFEAIK, Yes-associated protein( YAP) 23k B8 H ik A4, ChIP-PCR 4553 7R, YAP & 1% MMP-2 MMP-9 [1)%% 5% 4
FEAERE T, 4518 Hippo-YAP (F 5@ B2 5 T IFSS /- S MR BB M2 2817 . (HE ARB2 =& 4T H , 31971239,
11932014)
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YY?2 1B i ] ] 22 = 88 X 15 R i3 & PHGDH 7 &
zk B I 4 e 1O 1 3R

B OB EBE IEL RAR
(PR YRR S AR Y W E R L)
* E-mail ; 1j190915@ 163.com; shourongwu@ cqu.edu.cn

BE A, IR UL IR 2 SRR R R AR R R, BRI R R RO A T
21 0 308 3 A2 e L S R A Uy AR IR B A R R T . YY2 SRR R IR B BERR SR YY SRR s TR
Wl R L P IR SRI5 , FLRE S 5 M0 S e Ul A BRI RO I i R A o (B YY2 SR 755 5 Il 24 B 2 S 1 1 I i o 7
MR, FiE FELEREZ SOAEZ55E 48 h BEHCT R 2R3k YY2 AR BT RIK YY2 F PHGDH X 4 17 Ji 41
(HCT116) BY52 0 , 183 EAU F1 ELISA SZE6WLEE YY2 X HCT116 4 034 58 F1 22 5 B2 & 8 Y5200 ; i3 RNA-Seq I FF1 KEGG
A3 S B 22 S R A I A SCH R F PHGDH, 7615 8 i PCR KB A2 A M4 45 YY2 X PHGDH AYS4IR ; i 4 X%
FEFE S IR S H 2R YY2 X PHGDH AR ALH ;8 43 sh P88 R 5L 5625 28 YY2 1 PHGDH X 25 1 9 41 it 5 J8 6E g 1)
R, EER (1) YY2 il 52 i 22 208 A ) 45 95 AN M A9 1A 565 (2) YY2 3@ 3 Bt PHGDH 410 il 200 g 22 208 X185 (3)
YY2 H#:5 PHGDH Ji 3 F45 6 IR % G 1 (4) i SR B AF S 00 %5 4% YY2 F1 PHGDH X 25 iz 98 41 M j8 9% 56 01 1)
R, g1 MmN, YY2 T LSS PHGDH ()8 37, W PHGDH (%% 5%, DT 400 il it 40 i () 34 5, -5
M Jies 200 A P BB . (K AR BLE AT H 31871367, 32070715, 81872273, 82173029)

$IEE [ p52-ZERG BT EIE B KRR
RHEHENEELZRE

BoOom,FEIELEROA LK ORLRAERT,IBES
(PR AP AR A SR RS %)

* E-mail; yutang99977@ 163.com; vivikasim@ cqu.edu.cn

B e SR 55 5 v e X 08 2 s e 0 T S i g 1) & 2B R e . ZER6 2 —FP AR FE 1, AT AT 5 B B p52-ZER6
G RES M 4L 23 b i 3235, B S 25 0 SO g 200t 1 5 AN g & 8, R T I i E T pS2-ZER6 Y AHSCAF 5% 4 4 /0, H A i
JEATRPREE T (4 e 240 R QI A PR DL o R AN BT o TR0, AT 50K A b 98 TR P 5 1) A 3225 %% p52-ZER6 X 4% 1 i 240 R A
RPHERWBRAE, FiE RS A %K p52-ZER6 Fiki, FI F§ Western Blotting, qRT-PCR , 7 x0 40 i AR ROS 4 i v Al
EdU Y55 5 k% 4% p52-ZER6 X WL A b A% AR s F F WU e 2 R 15 2 ) ChIP % 7 ¥ % %% p52-ZER6 XF G6PD ik
PHEE R FHLE] R P RS AR S8, 8 pS3 AR K Y pS2-ZERG/GOPD 15 53 B % 45 i i 240 it 4K P )0 BE s i
ZER (1) p52-ZER6 ‘B E AR IE T 45 B 20 M0 B 5 A A T FE AN FLRR AR K. (2) pS2-ZER6 {2 #E 4 g ) NADPH Ay 7= A, i
FALREOKE PTG J1, (3) p52-ZERG i it B A% IR GOPD M4 TN MEIE 3 GOPD M1k /K -, (4) p52-ZERG i i
p53 AR R AR GOPD #E ML 45 7 i ML A IR N NI RE 7 . 4518 p52-ZER6 id it p53 AR )5 LR 7 G6PD Ji 3l
T ST P T T M 3R T 85 M e 20 ML ) B R SO . DR SR 45 SR 4B /R T BF 48 B 1 p52-ZER6 7 45 [ Jis 240 LW A i o 42 v 11
FEFA G FIREBLE] , 3E— 25 6 IR &5 s 1912 3R SR A7 0 26 ) S B0 AR A B IR B . (IR AR B 5L &0 H |, 31871367,
32070715, 81872273, 82173029)
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W% N LTE TR BRI LWL R

K IE
(FHREBR ARG TR b TEREE ARV

B BEETRIE 2 (s p 8, RS R 53R I AR LA S B B R A IR R S R AR
KEFRHERTEMBHHER, U RS T R ELIR D MR AT 5 KA RBEARFLATEE S (KRE) &
GCUBE) JE55 5348 IR = K5 SR R S bl ity g 2 SR B v X 88 AR B S AR R i, TR B 26 i g ) 24 A
5o FAnrmang oA AR, HAapt s B B N S S XU I F AL R AR ST Ak RN SEAYh
207 A TR T A T ECE B AN A R AR, 3 a Sh R BT A U A A B S R A R
Ak, B0 X BRI S S PR EE A A R LR, B U A G N S T AG e T O B o B A
T AR BRI R R T AL T — A S8 B Mm%, a6 3 T NI ) (55 G 3k R R0 s ) PR (R ) B ) R
HIEATER 2, 2 R (37 B -4 8- IR ) BFSEAG J) S B8 T B Ui i S =B =i, &R
T HTE 6 RIE Gk 2 E R 2R Eh Y MK R SIS . WIS TIE ) B 6 E S T 3 R R
TRV 5 1 S W 0 ) AR S B A 2 AR R B DG R AL, DAZHZ 08 LncRNA & mRNA LR A TE 14810550 &=
188 T8 G MR S SF RS T B A 2 A0 i 2 25405 1) T 2 R W2 WL o A X oA s g S IR B R ity T, BB T h
2 -FR AT T TO0T 3 25 B Gl U 0 BB A2 S R s ), 2 T SR FH R DR ) D R RO R B AR SRR T R R LA
R ARHEE A7 8GR ) 2 PR U R R B T IR TT AT BOR 5 R . @y TR 55 i BT A ) ) S A
FIBUM T8 G I 1 2E 35S T B N A BT R, w20 R LT R - ) ) 3R Ak B Y ) 2R A A L
B, G WO R T B S E N AL, KRR E T Frost BB AL, JFH T Hom
JI2EIREE T B B AT AR S, X Pk o 12 B WA A OC B R B T B SR A, DL R N S (R 5 R 2 KR A )
B ERNIRARIE RS %, (ERBRREESTH , 11432016)

o 55 e T4 45 51 2 A0 2 5 WL I 40488 T 4L 460 A 5

IRk K B KA, TLA,EIA B &
(PEAE Tl K 2E A2z b, PR IR B AR W) J1 22 5 R 22 T RIS L)

* E-mail ; kittyyh@ nwpu.edu.cn; liyulong@ nwpu.edu.cn.

B el e i S P e o A R A b PRI A , AR RIZ B AR T R AT B PR AN & ek, e
AN TR AN BR e ok P AR S5 AR R I 6] /IS BRI RS 4540 2 B2 T AR R TR A T 3R AT, R 5 /N BRUMRG P il 228 4 i A
Wl R 2 (B AR R, 78 I I AT A o 7 R B A R | I AR el I8 405 % R AR R 12 e s L, ik AW
WA CSTBL/6) /NRIHEAT 2458 4 (100,130,160 kPa) AR ol i gk ot 4e it s AR B8 AR AL 2385407 5 oo 5 241k ]
SRR 1R Y) e e BRI L SO A5 T8 0 T 2 505 60 LA /0 S o 240 B AR e R 2 T TS o 240 I P 3% A 1 1O s 3l 2k qPCR 1Y)
5 A A AE R F TNF-oo TL-18 1 TL-6 FiA /KT I RNA-seq #FTHA THLH . SR /R AR B FRBE v 5 52 18 0 i
Ak WK ZH R T 2R MO L RS e R AR A ph S Y 12 h RN 48~96 h Z [l AL L, RS 5 NGRS . RNA-seq 45 3
WA 102 422 53 K W5 R e MR Al e 2R RPN R T 2R 1% 22 AN (A S R AE ) B )5 9 4RI %, 4518 /DIRI4H
MR IE R TAIAES 12 25 T b PRI A A S R WA R | LT A e o 5 32 R o PR 345 S AE R B Z M R G R, RN
15 B AR MR A GBS S T e R 055 A R AE S AR AT FE O e R B AR A3 04 e PRA2 IR SR HEBRIE R
5. (EFARRAIEETH 12002285, 11722220,61927810; BEPH 4 [ SR BF 2 FERIPT ST IHRITH H |, 2020JZ-11, 2020JQ-126; 71
P E AR FEAPBI A 2%, 3102020smxy003 , D5000220026 ; 25 252 A8 A8 5 BRI H (111 $1%]) ,BP0719007)
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GEHEELERFYNERKBRERE
U 71 1% BE BY 2 I B 32

x| ABh, AR R OH T IR
(LA MR KE A% 5 A YRR E W A S, AU AR Y B TR RS RA O A S5 R TR, JLat 100083)
* E-mail ; 1¢j734995754@ 163.com

BR KPR WITSECE A, FOR AL M A, REMEEERG S0 PR M BT AL 09 I R R U
Bl MR ZER =) AGEs S& & -/ Bl IR PR B BT A B A UL HAE B AR S B0 1 the e 2 R 5K E
PR B LRSI, AR FERUNE IBUN T, AGEs Bk 28 5 5 BUS B O S 2 PR RERY C R IR GT HAE L H
BERPEADE, AiE SD KBRS ARE B IRA, B 21 d, =800 5 R il b ot B/ 57 B OB 2= (PEN) &
A B LT AN T/ S S RS A BT/ B T B B AR e/ 9 AGEs IO A3 , 4 K R IR A U 22 16/ 940 AGEs & it
AFIXF fe RTS8 R PR ASE B FOAE B2 | Pearson A SCHE S BT A BT B/ B2 B0 B 30 Hh 32 B/ 94 s AGEs 510 77 27 P RE A AR G 1
R REME, KREGEREEE AGEs FEMTTE W E TR, FAN B 3 B SO0 77 2= M e Ak A B 386 AGEs 58 3
ST /S A S IEAH G, 96 AGEs 5 B S TR J& /MR JOAHOGE . 4518 BLBIGME J1AN T, AGEs 7E AR E B 1Y
AT B AR O Bt — 0 i B BT O 7 2 PE e . ARFS IR R R BB AR PLRR A i B B . (ER AR
FATH ,11802010,11972068)

L E A8 5T F-actin/ YAP 3 &l 57 Bk
BT M TER R ERRRGEE

AF R, RERK T K
(PR AW TR BE, #EK 400030)

* E-mail ; qing.luo@ cqu.edu.cn

B A AERIE S50 (simulated microgravity , SMG ) 52 B¢ Ak hl 21 24 40 i 58 % A1 R AR5 00316 52 1) 1 A= 240U . 3
& OER R AR EBR R IS e WK TR E 1300, H&E R bR B iE B 16 00, R el 55 37
TRAE AN MK PR 00, IR S 30 A% I B Bk 27 4k 4 i HEF-1 A93E R B8 1, Western Blot Ao EKE I YAP (yes-
associated protein ) BYZRIKFIEN. | FBEDE G YL R I 40 B 28 F-actin AR A1 . R LPA (lysophosphatidic acid) 7 YAP
151k, Jasp (jasplakinolide ) fEi#F F-actin 4, &R EMIEFI, SMG 16| K B BRI 16 2 I FARA5 11 A 527 4 20 B 42
i, AMISCEE RN, SMG A HFF-1 ZHHIEFS  FEAR YAP (& PEIF A SR AN A2, LPA B Jasp AT 9E SMG A9 HFF-1 402
RSB IR /R SMG 38 i3 B0 F-actin/ YAP #I ] HFF-1 4000308 . sh¥/KF b, LPA ALFRAE SMG AR5 11 4141
YAP F XS AR A0 Mo B8 I, B @A b B LPA S80S YAP, £ 9F 57 R 58 48 4t 41 A a] 53 405 35 6 2 78, B SMG
MR R IOE S . &1 SMG B F-actin/ YAP )] B JR LT 4R A0 ML 7S K e IRAADESL (IR B m 1 5 5 B
BRI, XDA15014102 ; FPIRE ALK A AF 23 [ BH-AARS H 3 F R A ARRHEEEGTH | este2020jey j-msxmX0539)
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BB B B2 X 15 /7 5 NK 4 Bl Sl & 77 i Sz 4 41 o)

S, R IR RRK,® B RRAT ARAXR
CERRIPR

* E-mail ; huangqingsheng@ nwpu.edu.cn ; shaoyan@ nwpu.edu.cn

BRI ) R E IR A SRR AN (NK) BT P AEALHIAR I, 35T S e 22 il (aTS) S NK 40 4 ¥4 55 i
TIRE R L5 LR T AH B AT alS TRy 2 B4 435 S50 = B A 5% & BB SDLAK TR ) T NK 40t I [ s o SRR AI
PR D ASEHDL 00 B ) AT A Ao 9 s A R RO ) NK AR5 ohsE . sk R 4 G UM 77,24 h G558 NK
A5 18 1 S IR B i 5 50 DRAETRAE alS JE BLARAR Ak ; HEA T4 SN 3, 25 %% NK 20t IR [ B AR 0 25 493 0 1k A G
TR, R BNE S A FE 24h J5 , NK 05706 P | 200 A6 5% N0 1 57K 57 359 08 3 B 200 a5 AL T 5t A 4
PABL, DRI & B L35 FRAIG alS TE RS2 41 5 T 4100 3 45 SR ok B NK 200 i I 461 B 9 954 il ik 72 SREBP1-HMGCR #% 2 25 1), IH
I Bt ) IR 48 F 2401 NPC1 S NPC2 334 1 35 T ] 16 A M52 /& NKG2D \NKp46 1933532 3] i 3], NKG2A 1 CD94 %5411
Y2 R BORG , AR i AR S5 F R GZMB Rk 38 T, 4538 MR Jy ml Al 1 70 ) 40 At P 5 RE [ 1 B T B
AV PR 58 T T g 40 R P e S 3 K 40 0 I o e - 8 2 A, a2 77 BELAS: NKC 4 B A8 9T B, 410 0 T 32 Ak Y e 3k
M HEHE TG alS AT A, 520 NK 20 ] #0240 A R B A0 00k, Be 2 R 3 0k NK Atz thig. (ER A AR E
H,12172302)

HEE/RW A BT AEEEMXNMEAEEERRX

ﬂiiﬁ%l*, & j‘f"l, x f’f—fﬂ’ %?}&1, 3 }}%l, XEH;%%}EI’ % fyﬁl’ /HL/LE_%E" . %I’g{,‘%‘zjil’
B, E O, G, e
(L TEE Tk b s 2. 38 Toll TAERFSC I BB ARBITE Pl s 3. PHAL Tl kR BB

* E-mail; wenjuan_zhang2017@ nwpu.edu.cn ; gianair@ nwpu.edu.cn

BRSBTS G R 5L (g R it 1™ B 1 R, R i A NS R AT AR S R R M E L 02 —
R, el 38 T8 FYA 7 28 BE B Bk B B S, H B IR A R — i H B rh 3 88 R B R AR =W, B LR TRk
BHAREB TR TOERDAERE, ik AR, RAOAENAKCE R H AT A X G RCE 767 (hind limb
unloading, HLU) KRB FRAEMIRITEN ., &R SRR, HEEHI A ARSI T HLU K855 %) 5w &
(BMD) , B35 T BB /NS RO S R R B AR 024k . AN HREA R A RBAS B 8 BRI 40 2 b i ) e 5 i
BRI (ALP) B gla [ (BGP) FifRJE I % N SEATHK (PINP) NF-KB B2 (R S00E H (RANKL) #1 1 B EACHE N
sk (NTX) (UFRIAKTFE . Mo, H A EE A 7 — 2 RE LIRE T Ml H 4 H 7 TNF-o JFN-y I1-4 1L-6 .T1.-8 1 TL-10 [
KV, ERERER, TR A BEUEHEMEYNANR, &t g, HREEE A 78 HLU K BRI Xtk
EEE PR BA R ER O BB AT RE RGBT R M AR L 25, (ERK AR &4 H,81901917,82072106;
Bt 4 5 5B & 3T R T H, 2022SF-295, 2018SF-363; K 2 Ak A 7 41k Il 45 3 K 0 5, $202110699538, XN2021031,
$202010699126; Pt Tlk K 2= JERb A 5Y 2 450 H |, D5000210746)
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ERRAEMBTREEERRIMWIERTAR

2 #, 2 B REFER W R, N, & ,MARE o F IR Bk
F OB e, s’kxﬁ"'* FErR'"
(1 PEIE TR A s 2. Jp Tl TR FF R B  hls 3. PIL Tk R B

* E-mail ; qianair@ nwpu.edu.cn

B RESEAE TR ST E 0 TR A E T B RTIRIT R — o R BRI AR Y B A SR

BRI R BB TR AN/ NGT T, ik RARGLHEAAN 5k 256 [ 25 36 5 b i 1 H a7 B O 2R i T e
INGTFALE Y, B R N SR I Y HIB T AR M R R IVEA . SRAREE M (hind limb unloading, HLU) #37 K FK EAR

AU K5 24 HUfEME SD K BUBENL M 4 2H : Baseline 2, Control 2 ,HLU £ , HLU+ & 5 #5 B 2H (30 mg/kg/d) , ﬁéﬂé J %lJFHE’
2 B 72 A Micro-CT | = s 25 i ) 24k BRI AN 5 2 2 RO B I B B 5 B2 Bt i B A= g 4 Mg EAGI
FIFH ELISA 3230080 43 76 I if 3 rh B B mRE WSORs AR K T LR B o e R Pk, 86 3R *ﬁﬁ%éﬁ*ﬁfjﬁ%ﬁ/mﬂiﬁﬂ
U5 HH 24 B B T O 6 HE G BB T R AV TR 25U B ) T ST, 1 — 25 W iR N S R %Lmzﬁ&@ﬂTﬁﬁi‘tnﬁﬁ
FERE LIRS | R BUB S M RE 2R 4 Mg il oo B e e, O — R iR T B s K, g
B 5 R ] e 0 = B AR A TR . (ERK B ARRHFIE AT 81901917, 820721065 BRI E»ﬁlﬂﬁifr
KI5 H ,2022SF-295, 2018SF-363; 2L A1HT AL I 212130 B , $202110699538, XN2021031, S202010699126; PEL Tk Kk
2EILRIAFSY I 4T H |, D5000210746)

B 0 TR ) R B T SR BB (R L BT RO T

LW,k X ETE &L BER
(PEIE TR A fir=f B B AU ST 3, NPU-UAB B AU & SC 00 % ARRh R 2 SR R 58 TRRBR A BT 0,
25 [H] A S AU A [ By T AP R S, DY 2 TR AT R 2 S (R TR R S0 %)

* E-mail ; maowenjing@ mail.nwpu.edu.cn

B RS R % IR 25 (8] PRI AR A IF A i Rz, 3ok S8 AR A X R 2 SR R AT 5540 gl . DR, T i LV AR AL i ] A
—ERREE DR, IR T AR R AR A K R SR, PR LTS Y R S T E I AR SRS B EE, W
I, AT H BRI SR HZ G T 4 MDA s B AL, 2 ()& B AR A TR R LS R S S Ak, iR AR
AR LB 5 7 B/NEURIG T 40 RNA R4S 5 REHLE NSRBI 1 5544 R 8 S B B2 b, 85R E50
Mrah RN  7E S I R A 114 ADNSEF FIE, 859 ANEE 3 FIH ;GO AT KEGG 4347 & B 2% 57 FE RUR {5 53 4%
Sqnpuisy ST BB AT, A SR AR LT B 4 D AT R A R ) R, TR AN S P T A e
B £ R A SO I AR, 0B G SR 75 R DR 3k 5 X B A A b 0 3 T, R A TR AR R R A
L S SR AR X BB T IR A 25 F IR PCR S5 AT AR BTG, &8 ME N
BEpml /N BUM IR 40 09 36 7 , P ik o R PR T, X i 3 PR Al e e ek fromi S, L B 7 S5 ARG o o R 2%
TUREM e 2= T R F R B BB IEA—F, (HKBRE¥HELTH, 82072106, 32101055 B VG 44 &= S WF & 11 X5 H
2018KWZ-10,2021SF-242 ; i [E1# 4 J5 B} 2 3L 4101 H | 2020M683573 ; B P 44 H AR BL# K40 H |, 2021JQ-128)



EREMAFE 2022F88 £37% #ET
190 Journal of Medical Biomechanics, Vol. 37, Suppl., Aug. 2022

BB B 40 B AT 75 42 < B9 LnePMIF 7FE R E %
BRREPHIER

FERR"RERE FhA KA E 2
(PEALT AR e (R F S NPU-UAB R A S5 00 % R RIS % S R 4 TR TP,
25 A 0 S RV R [T T A R B AR, P22 T R R B S e TR A 50058 )

* E-mail ; qianair@ nwpu.edu.cn

BR  ACE RIS RE ) T R R ECR Y s 2T R R M R A ) BRI 22— AT OY R I — Ak K st R
4t RNA LncPMIF 3l 0 6B AR AT 2 5 BB BB &2 . 1 LocPMIF 7RG B 45 144 T FA B BT
AR AR AR T 451 T SO B i R 20 MR RS T okt i 5 | R B AR 2R A0 1) mT RE LA, S IR AR R F M B i 2R R A1)
SrFALRIERHESC I IS AKIE . iR R R 0 s R e 1 /0 SRS 2R AR = A B L, ) 2 20 P A B ASE L PN ) 2 T 2% 1
SR RNIMERIR E LT, LncPMIF 235 B B Th &, 1 LR & A0 T, 381k 5 B I8 sR B /0 14 40 i G A% A 5
LincPMIF X 15 1 (A 20 I 1) B4 FELRE S 40 6 ) SR B 43 Ak BB WA S 3 52 ), 15 Lne PMILF 303k 48 P9 90 108 11 T 4 200 G 1)
TE R TR s ML R R & B LocPMIF 1B Actin 3540454 HuR 5200 {322 15 2088 2 Mgk ifi 300 560 5l B PR 0 BT 4% 5 AL 2k
AT, LncPMIF B0 390 77 LU 43K &2 b J5 25 970 7o 5 3500 52 10 000 1 Bl 485 40 LA e 0 2 1k B R T R RE T 1
g5t REBURA LncPMIF 3853 5 Actin SE4+45 G HuR 2 5840 0C 8 2 F 0 il il B BT IR 20 iR 5B TR N, S 8UR Ek
Bk ikt (ERARBAIE4E T H |, 82072106,32101055 ; B P4 4 B A0 & 31 RI H |, 2018KWZ-10,2021SF-242 ; o [ i +
JaRheE R AT H |, 2020M683573 ; BEPYA4E F 48R = 24 H ,2021)Q-128)

MENRETEFEEXNNEHARSUR
BHARSEWHZ MR

Aesgw' 3 B REED S AR
(LAEMRER 2B B RER A SR BOR 2B, Bk 541199 2. B4Rl 2A B ARG TR TR, KAt 300161)
* E-mail ; luchangcheng_666@ sohu.com

BH SR (Tcariin, ICA) FERER J1 4510 T R BB 40 I 43 Ak i)V FH AR 20 B ) 2 B 2L U 25 540 1Y 5%
W, Ak RG2S E R ICA MR S MR R R R AN A SR MTT % R PEBERR G ( ALD ) 3070 &5 17 ¢ B 40
BIBETE AL AE ST s MO G 5B A BB PN 40 -4 RT-PCR 1 Western Blot #6028 il 2 Ak b i S I8 ek A5 i, SR U &
AR IR B 7 B T BR824 25 2 R, B/ B SO A2 I AR AR HE FR 78 AL s Micro-CT 4 B 4L 45 M S5,
SR MESTHT ICA A48 B AR A FE K ALP (935 ; ST ) T U A0 M 45 48 AR T, i 22 HES N 2550 , B AR HED iy
WEIBOMIZEPIS  ICA T 4N B3RS AR AL A BH & ; RT-PCR F1 Western Blot 2% 5 3¢ BH | fil & 1 41034 LB 40 401k
Pras SE R e B g 25k ICA 19 T TR SR & BB 20 M Ak bR AR 2 R B TR 23k . R I 3R3R R ICA (/BRI ALP . — %
A A AT B B AL B RS BT B/ NRRE D B/ NERE BET S, St MEIAE TSN
K458 A AR A2 20 ICA W LAE —E R MBS MEE JI AR T Bl AR ; v A SO B EE R R B R R O
X HLUE — 5 RS ER . ()7 74 A R AR S R B R RE D B2 E I H, 2020KY 12011 B K H AR B R R ETH,
32071309)
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ERFHNERE-MERED N FHAER N

Atstic, EE 4o B\ KRG IE AR
(A TARE AEYEE TR, EY AL E %, A 100124)
* E-mail ; haisheng.yang@ bjut.edu.cn

BE  BAE-HOE RG(LCS) 2 1 ESZ 40M (B i) 28 ) S OB 4 BT . B A4 51 LCS S5 #9728 4k, #E i i
A5 LCS i3, i i 2 B S fUN SR, I SRS IR R 24~ LCS G5 S8R b infal 52 LCS N F AR 8l 1 A 5
HATARTERE . B2 LCS S5 S8 B G 1E X LCS INITRIR S 1A sg e . i B NRIBR B ek
TR ARSI | g 37 I B E—Fh B - B AN LCS™ 1 22 RUBE Jy 2580 R AR 5Y LCS S50 & S8 (Fass R/ B4 S
TEARFN/NE HAR) BT LCS WS 14 OS2 A . R DOE J5 k8 2 3 4~ LCS S5 S BT Z R A A %t
LCS H2 ORI HAE ., R HBE IR B T RA/INE BLAR 50 5 A IE 3 36 SIeIRZSAE 8 APIR S i, el A 85 8] 4
Ay BIBEINT 25 5. 3% (39. 3% F1 37. 0% , DOE 737 i /NE H AR A B RS LCS F124 A 5 3 (P< 0. 05) , H5THk
by 0.62 : 0.38, MFARERIRL RS SEEC AR WA RE, it FHTRNMEE TR F/ NS BRI 250 LCS
WS A B R, EAKE T HINE S BER R LCS WK 1Mt (BRBABEEETH,
11702008, 11832003 ; 4t 52 1l7 A 48Rl 2% 3450 H |, 7202003 )

e 08 € 12 6 3T £ 47 9100 1) B I s 208 B 38 JE &%
E R HI B3

W& LR AR LRR, Rk M
(LSRMNERREE AR5 TRSERE, 5P 550025; 2. StMEERLRS: SR BB, S 550025,
3 BMERL RS SENA pe i SHi0R TIPS A 5 B TRE SR E, 5t 550025)
* E-mail; 3162403907@ qq.com

BHi  LLK562 THP-1,HI60 3 F' (4 L5 LA X 4, #RR R MBS HiA% T 5-55 FF B MEIE (Shind C ) S H AT A4 5-F2 F LR
WEE (Shind U ) % JLA A 95 41 AR08 8 174 52 i S HLAE 3 b 19 05 200 At v AR S S R F I 3R 15 O, F73% CCLE B8 & %
i} 1 0099 2 T A A A A 0 B R 4 0 DG B B 1, JR () g-PCR S BRIE 5 38 2ok £ & 5256, Western blot 5 1iE ShmdC.,
ShmdU AZbFRANALS 3P 240 DNA J&: A5 & AE BB 5 8o AR 33575 (HPLC) f# BT ShmdC  ShmdU 7£ 3 FpA0SE A4 -1
BANWO., R 1 CCLE A P20 2 3 Fh 1 I 40 v M I 208 ( CDA ) 3R I5 AR TR], £ o-PCR $iiF 2 B CDA 7F
HL60 ik , 78 K562 AUl JL-F- Rk, THP-1 UM F i 2, TR BoR , H ShmdC ,ShmdU 2 ## 144 h, THP-
1 45 B 8 A B A A ) T K562 \HL6O WSR3 B S iy A ZE A ], 25 B SCu 25 SR I B M i 1 b B 144h 119 K562 \HL60
AUAEIATFEAE DNA $i47i78 3 ; Western blot Rl v-H2AX 6351 100 & BUE i A% 1 b 1% K562 \HL60 40 i ¥ 77 £ #iii J5 18 2 %
B HPLC K% H AL EE 144 h Y20 &% B8, ShmdC AR BRAT LRI 4 T30 40 F) Shmd U, H ShmdU 7E 3 Fj 41 i 3L R 241 A9 46
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