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LIRS CEBRA R, IR HEDT T HEA 7R 457 4948 %5, 2610535 2. MR IR AP BR2y2be s 3. HED T v 12 Bt g
LI

(BE] HBY A TEESZBUAHINEERLB/yes X% (integrinBl/FAK/YAP) 71 524 5 i@ B4R 3T 1L
WL H T ZMHELEE (TNBC) 8 EAERMAE, FHiEx 50 X BALB/c /) AL AAER 20 B R
HEBLE T, T BT, HFA10 3%, &40 KA 4T 20 I B Fr SR AL A AL 3 4 2 TNBC JR AL A3 LG AL
A BRI EREAENRFILT02m AREKRKET, WERKEFTIK, . SH AL ANL TILERSE
F & S5.99, 11.97, 23.94 ¢/ (kg+d) #F, MEZHEERHRL TR ELER] 5 mgkg B ES, &4
BMUHIOR, m—REBERRDR, WA DNZAMNBEETMEMR; RAHEZ &, Masson & . Rk
NRALF C N S B IRILT B RIR R T e ARAZ L ; TUNEL & & m B R =L, RTFAR
WAL N LA RAEF 5 I8 K FA N YAP AR Z AL ; Western Blot %421 integrinB1. FAK. YAP.
BREEAC B 3 5 B B (p-FAK) & & KF; qRT-PCR k4 integrinBl, FAK, YAP mRNA &k KF; KA
Pearson 18 X M TR I B AL L2 KAEZ . @A & 5 integrinB1/FAK/Y AP i@ #4548 X & & /K -F 69 48 %
HR LSRAME, MELZAFEREFT T, SHASTAIIANBETIERAK, TELTAPLERLE S
SR R BARE F % (P<0.01), WHFEHKLEFTSHNBTUAMNB TSR TRAEREFTIKAN T4, I
BN TERE TR, PAEHA (P<0.05), LFERLEF P, SHEULFRFTEZ AN BHRBELE
2%, RRALRAREL, YAPHE ALY BEZEIL (P<0.01), HERLEFT SN ZURTEF L MmN T
R BEIG, HEARES D EEIK, integrinBl. YAP mRNA £ ik K-FHHBAL (P<0.053% P<0.01), HHE#
47 & A & integrinBl. p-FAK. YAP& @ K-FAKTAA 28 (P<0.053 P<0.01). Pearson 48 %t 547 %
RET, WEBAZHRETE@EA TR ZEFRAME (=-0.93, P<0.01); integrinfl. p-FAK, YAPZ%&
OKFEHERAEETERZEAME (7=0.88, 0.97, 0.98, P<<0.05), 5@ A= 2R Zfi4mx (r=—0.93,
-0.97. -0.93, P<<0.05). £5i1& ACHEKLE 5 TR F 3R INBCAR D F MG A K, HAERIH T L@
Fp ) AP 9B 2828 integrinB L/FAK/Y AP J7 545 5 38 B M iy AT JB 2L 2R R A %
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TNBC) J&FLMRSE h R 28 M Ao . U fie 22 1Y 2 AT, fE3ETNBC iR 22 55, HRRRE 5 &
Z—, ML BRAEAE O Irbeg 2H 2R I 2 T s O LR RS R IEARDG . 5B R ARG,

PEA LFYELE SR SUE B BRI ) AR sE SRR O R R S 2 . HETTNBC R =
25k 3Ly Al T AL SLES 7
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(HER4a) HRLA LR, A A
. HOREEAE TR B RS Y o, H
TE 20 S LR R REIR L B A T 2 A 3 )
SN 7 HRAT —EE . SR, %07 R Al
i D B2 B2 AH DG T 275538 B A i TNBC #E e, /7
HE—2A5E . T, ARWFFRPIE S TNBC R
FaIRE /N, 38 FH AR I 2 B2E R G i, T
AIEHLAS T 0T I ed AL 2N B S LM A T 245 5 A% =
AR 22 B A 00 B RE 5 3R B /)R R 4 RV Pl ryes AH
X (integrinB1/FAK/YAP) G4 1 1) 5 i
B 1E A I8 A SO B ) A B A s i T T E Y
FEFIALEL, A PR AR A SRl . A S o
i RS ZERR S g0 sh W e P ZE D1 s widit (S
51 2024SDL274) .,

1 #

1.1 ShihAedmie %

SPF ¢ BALB/c /N 50 H, 6~8 Fl &, AR5 =
(20+2) g, W[ b4 AL S5 S AR R
A, LRSI AIES . SCXK (&) 2021-0006.
/NS T IIARSE R R B s, T 22~
26 °C, WBJE 45%~60% , 12 h G5B, &
NEPEMESR 1 o /N ERFLIRIE A0 4T1 R W A 42
AR (B ARAR (%5 YCL-0010),
FEAEE 10% JI6 4 L35 F 1% 75 55 25/5% %5 2 1) RPMI-
1640 $5 77 BLh s %, B3R %R 37 °CL 5% CO,.
20 A 5 80% I A B b AT AR AR, A EH SR,
WU A5 h 80% A WA 4 I A0 B kA 7 5256
1.2 %4

TR . £ 0EE18 g, K% 15g, K
Wk 15g, HAE 15g, AR g, W12 (U
HD), TR 9 go 250 A LB A R R 25k i A
FRAT ., FE 2 L 105 ARTRAKE 1 h, REHZ
AR GG SCKRI 30 min, SEUETSEIKARY . BE
Je A 6 F5 AR TR 217K P53 30 min - PR AT 3615 2]
KEEY), KX PTG IE S IR A, ST HhE,
Wi J 3 Ao e 2 2% R AR A B IR, 80 “Cad s b
RORT IR, AR EES TR T8 o
1.3 EZXABZALE

BCA & MR BRI i) . e e g a5
& (FEE R RAEYEARG R A, it : P00125,
P0179); HARZFE - (HE) & M4l 5 &
Masson Y4 i £ %¢ | ot B R R 40 4 2 3 %) & .
1F488-Tyramide (R R E YR A R A H]

#itS . G1076. G1006, G1078. G1231); RIPA %
fift i . ECLH R Bfb 2 & otknilialn & (g HERG
EYEARHE AR AR, it PC101. SQ201);
PVDF % # & (Merck Millipore NAE, M=
ISEQ00010); BEFZ (Medchemexpress AT, 5.
HY-15142A) ; integrinBl Uik . R 16 J5 &8 55 % B
BB (p-FAK) $ifk. FAKHUA . YAPHUIA, Hil
T -3-WE MR N S8 (GAPDH) Hidk . B-Wish&EH (B-
actin) . WEPT RPTE . ILFEBT R  (Protein-
tech Group A7), #t5: 12594-1-AP. 83933-1-RR,
66258-1-Tg. 13584-1-AP, 60004-1-Ig, 66009-1-lg.
SA00001-1,SA00001-2) ;qPCRI&H| £ (Biosharp 23 Al ,
it BL697A); — 21k TUNEL 4 At 8 T & il X
Fl& (TMRZ(4756) . DAPTH Ak (RINFELE
IREYRHEABR AR, 5. G1502. G1012),

HLIKAX (32 [E Biorad A H], 45 . 1645050) ;
iBright™ CL750 % & 4c (32 Thermo Fisher 23 7],
B, Ad4116) 5 B B O L (32 [E Beckman
coulter A F], 5. Optima XE-100) ; Y627 B85
(B1%5: ECLIPSETs2-FL) . IEEZOGRMEE (A% .
Nikon Eclipse C1), Nikon/AH]; Ji¥J1 B85 (5
KBS 2R AL A A R AF], 1S . FM-Nanoview
OP-AFM) ; FEFRAX [ L4 0 FUE ( i)
HRAR, A% . SpectraMax i3x]; JiE Y] F#L
(LR R GRA RA A, BLS  RM2016) 5 F##51X
( &) 7 H] 3DHISTECH 2 &l , %5 . Pannoramic
MIDI) .
1.4 AR H &

Fa )98 TNBC JEA B A IR /N ERABE Y, O 35 5%
T RPMI-1640 X5 7 5L Hh 19 4T1 41 i DU g AL |
T, AR FRER K R4 R 5X 0%/ ml B 40 BB . B
IR ER RN T BALB/c /N AT I 55 2L A 1 4
FF, BRSO H 50 wl B, SRS RN B A1
TSRS SR . Mg AR RS 7R, DR
BEPIHR AT UL A S AT, DR I s A 1)
1.5 Hab5an

Fiz BEMLEL 7 756 50 B R ) /N B4y Ry A
R, ARIREEE L. . mRlaEd, PR,
T 10 H o ARYE AR5 Bl 04 2% 1 B AF R0
FEATAL R, AR EES L. . AR
2 /N B 0 45 T AR R LSS T 5. 99, 11,97,
23.94 of (kg-d) #EH, HHEH 1K, HrrdR|
O R AR it 5 B 2% 4 B 2 SR T ST B
HE 1.5 meke, HHEN 100 pl/H; BIAIZ /N
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AT 0.2 ml/d A FHEKHES . A4 THI30 K,
1.6 MEIRIFE 7%

1.6.1 m AP AKENL KRG H, P
LEBE TR /N OT I R 21 21 . A 4H /DN BRCR A BE AL
BFFRBLEI 6 IR A2, i T FEFRE I
bR~ RO g K2 . mAe, THA MR ARE, R
=R A2 7 D 58 UG B4 A P e R 3
AR AL B THE YL . Masson Yt . R
SIYufs, . TUNEL LS . YAPKLEN . 577 ik
BEAGHIN i JRE 2 2 EO

1.6.2 HEF&MEMBHARBELL  IRAHS
2 4% Z PR E, HAAWAME, IR &4 wm
JEE YA #E T HE Yot U 1 L% /) Bl iy 41
ZUR ISR

1.6.3 Masson # & o R IR IZ 21 J¢ & YL I A 95 40 437
AR R AL S R A B U 54T Masson
P RIRRABLI YL 5, W EE TS/ IN BRI 41 21
L1 AR AR B RN SR DURRIE BF4R R, {8 Tmage J
L S4B TR A e TR, RS 2T A AR =g
D A 4 TR/ ZH AR B X 100%

1.6.4 TUNEL # & # I 95 48 2% 4a L 8 = 5 L
bR A UE R A YD e, RS KRG T
TR LB K TAE® 37 C R, PBS (pH=7.4) &
o WL, VRN R AR R IR E 20 min 5T
Yo SR A TUNEL 20 8 T K 50 Sk, A 9%
UL T, TIEEYOCRMEE T MEH-RERIE
(DAPI i .25 5%, TUNEL FH - 98 1T 40 ffg 21 (5 2%
J6), FEANMEIE TR R TR E=E T Al i
S A< 100% -

1.6.5 RFHSHEHMIrEargrkiEs I
BN BUBTEE IR 4121 200 mg, OCT ELHH] 45 6 wm
UKV R, BT 35 mm B GRSk J) id
BEWes A, AR TR B T B U

TR GREFFIRSEIX KR4 ) o B4R 3 A4
SR, BRREARIC3 NS ALEF . bR 2% B
BRI A B R, 25T (kPa) s,
1.6.6  %9% % kkteml YAP# 245 BRI 4
LUEEEY F, SRR . B TCK LK IR
LA 2K, EDTA (pH=9.0) BRI T
JFE R, PBSTEU . YA 4 3% MR K = iR ket
P N 5 ok AL T, PBS BRI J5 TR I BSA 5 13
o 8 YAP —HT (1:1000), 4 CHFHE LR ;
PBS Vi J5 i HRP FRic Il 2404 1gG (1 : 500) §iF
7, TN iF488-Tyramide (1 : 500) #BEOGLIEF ,
TBST PE¥% . DAPLYL RGN & & YL 4 ffit% , PBS
VR G BT e K B B R, s HERCE
DAPLH 8 (3 % K 330~380 nm . & 5 K 420 nm)
RAEVOCEMG, IFTE YAPEIR L.

1.6.7 qRT-PCR % # | i J& 28 22 7 integrinBl .
FAK. YAP mRNA #9 %k K-F & 41T 40N B8
HAUR F LB 1A 0 B 3 A iR 41 8L 4T qRT-
PCR M Western Blot £l . H A28 2H 21 50 mg, HLHL
HLIH M RNA, Kl RNA W, U555 cDNA,
Fie B8 qPCRIR G U W] A5 347 52 i) 2 3 1t PCR
Mo RMZHE, VLGAPDHIEHN HNZ, R
2 T R 4 2 integrinBl . FAK, YAP,
GAPDH mRNA Fik7KF. 519 H 1L AR BRHEAY)
HARABRA R G KB, 51975 k1.

1.6.8 Western Blot #%#&# integrinl.FAK,p-FAK.
YAP. B-actin & @ K-F  HUMIELZ150 mg, $#EH
LR IR I v B, 20 pg £ FEEAT SDS-
PAGE Bt HL UK, JE &5 . £, integrinBl.
FAK., p-FAK. YAP. B-actin—H1 (Hi B EL 5143 51
J91: 10000, 1:10000, 1:800, 1:10000, 1:
10 000) & , HRPHRICH =40 (H B L) 1:
5000) 9FH . ECL &G @, )5 o f ik

®1 ZBIMERLRE N BUMR LS integrinBl . FAK . YAP. GAPDH ) qRT-PCR 514¥)/74)
Table 1 gRT-PCR primer sequences forintegrinB1, FAK, YAP and GAPDH in tumor tissues

514 gl K /bp

integrinBl 3% GCATCCCAGCCAGTCCCAAGGCAGTAAGCGTCCATGTCTTCAC 140
T#f: GCATCCCAGCCAGTCCCAAGGCAGTAAGCGTCCATGTCTTCAC

FAK . CCAAATTGTCCTCCCACCCTCTAC 149
FUf: TCCATCCTCATCCGTTCTTCTTGC

YAP i CTGGTGCCTGACAGTGCTCTCGCTGGACACAACAAGAAAGACTACG 125
Ti#: CTGGTGCCTGACAGTGCTCTCGCTGGACACAACAAGAAAGACTACG

GAPDH F#: CCTTCCGTGTTCCTACCCCGCCCAAGATGCCCTTCAGT 131

TUif: CCTTCCGTGTTCCTACCCCGCCCAAGATGCCCTTCAGT

T integrinBl, BEAZFEBL; FAK, JNTREEICMIG; YAP, yesMIOCHIT; GAPDH, THlE-3-wim il 2 .
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K, LLH B E A K E S N2 B-actin K Y HLAE A
FHE A BYAX KA,
1.7 %itFaE

& H GraphPad Prism 10. 1. 2 84 V17 8046 43
Bro WHEERIR G IES S, DA bR 22
(xxs) FR, JrEFEZHMN BRI R 72
Sy A, 2H TR P T LG R ) B/ T 22 SR ik
(LSD) #al; Jr 2558 2418 L AESE Welch £
05, HIR) Y N EL B £ Kruskal-Wallis #2565 . AH ¢
P53 B % FH Pearson A C 73 M. P<<0. 05 7R 25 5%
ARG E
2 #R
2.1 Bh BB K LA

2N, SRR MR, PR R A AR Al
iy R 2N UM BRI, PR R AL
PR T7 e il i 2/ SRR AR 4/ (P<<0.01) &
SPUER A R, RS IR AR AN B

R2 UGB 42 R I AR R LA

Table 2 Comparison of tumor weight and volume in mice of

each group (x+s)
21 51 R AR /e Ji e (AR mm?
R 6 1.15+0.08 627.70£37. 10
PR 2 6 0.46+0.10"  250.47+59. 34"
WA MGEA 6 1,040,157 599.75+50. 44"
AIRHLEE T R4l 6 0.81+0.04 " 550. 26+80. 76"

WA REA 6 0.6620.03" ) 386.71+99. 04" < ¥

. oa) SEEIAHIE, P<0.05; b) HREZEMLE, P<
0.05; ¢) SALPEHLZE T IRAIRAIE:, P<0.05; d) SIbpEiss
JrlE A e, P<<0.05,

Masson

Pt

TR .
Pt 7} &

ekl B2 4

[iers Eapigliviili=il

Jo H A MR I (P<<0.05) ., fLisHtst &
7 £ 20 e i AR T AR R S O IR A, i
BN K. thiflad] (P<<0.05).
2.2 B APPSR K F R IR
AL B AR

Bl17v, ZHEQ A5, BOARLZH /N BLUMR 41 2
g HHEI AL, A RHE thRHEs k.
rp ) e 2 AR A B HE S AR X R T, A IR EOTE 2
BB KSR HEBIZE L, IRFEIX I L B sl Jr il
iR CF o WU N 7813 R 7 N S WA B L
Ui A% A R, I AR B . Masson 4% 8 40 7
BAYZH A DR S EF 4t o3 A )0z 5 WA AR LA
AN, LA X BOEDE/N, RAR LT
N, BRI I R AT 4T BUK -4 s B L s
D7 FI A AN, R TR T o v AN R e A, 3
7N, Masson Ye 0, N SEIRIZH L, Blds & 41 filfk
PRAEE J5 25 B AL R DTS o EeisiZb, HAR PR IS,
J7 4% 7 i 2H B 2 R0 S R SR R LU BRI, 25
HAKHPE (P<0.05). RREL Y N 5EIRAY
Hei, BlaE R AURARE RS b . i AU T
FUATELRRAK (P<<0.05); ARBHEEE Jr 45 71 & A1 B 7]
M R TR LEREAR, SRR REE (P<
0.05).

2.3 B4 R PPIB AL A T R B KAEE L
Farr, SERIA RS, LRSS 4R
KBRS R AT R B E T, IR R
FEAR (P<<0.01). SPTaEEZRA B, RS
o R AR TR, IR T (P<
0.05) . ARFRHELEE Ty v 70 it 2 A AU T2 % 5 TR

PR 7 T PR 7 e AL

T KL EFTEORE G WMORESRII; SOFRAEIR; ROFRR 1 RBE.
B HH/DRMEHLHE 6 Masson Je s KARRLL Y AR

Figure 1 TImages of HE staining, Masson staining, and Sirius Red staining of tumor tissues in each group of mice
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TUNEL

DAPI

Merge

fruttil B A TG e

TRl 457 i R (il

VE: Z0A996 9 TUNELASIN B JH T 4080, 16 (2586 DAPLYLR BR 4R, Merge Jg b i WA &I 14 OF &
B2 HA/NRMEAHS TUNELZOGYL A (x50)

Figure 2 Fluorescence staining images of TUNEL in tumor tissues of each group of mice (x50)

R3 AU/ RUME SR AT TR LA
Table 3  Comparison of collagen fiber deposition in tumor

tissues of mice in each group (%, x+s)

JREJEET AETUAR L T

2H 5] AL -
Masson {7, RASFRELT Y,
T2 3 1.00+0.04 1. 000. 15
P25 25 41 3 0.25:0.01" 0. 32+0. 01"
AR FREE 7 R 4 3 0.78+0.06""  0.83+0.07"
IR 7 R Al 3 0.4620.06" " ¢ 0.52+0. 02"
A EES Jr 3 0.22+0.01Y 9% 0.31£0. 03" ¥

e oa) SHEMALE, P<0.05; b) S E4IE, P<
0.05; o) SAbBBEs T IRFIR4 iR, P<0.05; d) SIbpeniss
FR AR g, P<<0. 05,

R4 /N FEMNIEHPANE R TR LAy R L

Table 4 Comparison of cell apoptosis rate in tumor tissues of

mice in each group (x+s)
21 5 BEC AR T %% 1 Bt /Kpa
FAIZA 3 0.10+0. 17 22.98+4. 95
PR R4 3 19.86x2. 86" 4.10£0. 99*
IR TR 3 5.16+1. 16" 20.29+1. 52
BB AT hFEe 3 10.15+2.28Y Y 11.81x1.47V " ¢
BT EREA 3 19.363.04Y 9P 10. 6520, 227 ©

o) SHMAHE, P<0.01; b) Sk&EEHHE, P<
0.05; ) SAHHIES IR AL 1LE, P<0.05; d) Sk
il g, P<<0.05,

Bk, thlEd, REES . mRlE A
Eﬁﬁﬁiﬁﬂtfﬁﬁ S EA (P<0.05). &2

, BT S EhRC M T i b, %25

jﬁvﬁ HLLEOTOCAT T RIS 5 79 4 fin 2

5, AP R i 4 S B R R AT LK R
Sy AR AR T4
2.4 R4 ERIEEL P YAPE R EALE LR

FSn, SRRV bR, TR R AL R S
J5h L w4 YAP B R B R (P<
0.01); SPUaF R4, Rk, hilE
A YAP R TR (P<<0.05); {LIRHELSS )7 4 7
o2 B SRS Y AP R LU REAIG, B SR AR
PE (P<0.05). K378, BRI YAP & EZRE
TN, 5 DAPIARCMAI R EES, 2
P W AZ N s 5250 T AL YAP R N %O
155 BEAL IR s 7 R 3 s 55, RN E S
AR IG5, AP A 7 f) 2 5 P R A YAP
EEEZ M THME, 5 YAP T & 45
B3

RS SU/NEURIEL AN Y AP RR L A

Table 5 Comparison of the nuclear-to-cytoplasmic ratio of

YAP in tumor tissue cells of each group of mice  (%+s)

25 AL YAP B Lt
PRI 3 1. 0020. 07
W5 22 41 3 0.31+0. 03"
AR T AR ik 2 3 0. 95+0. 07"
ARHLES Ty T k2 3 0.79+0. 06 »
AR Ty e 70 ik 2 3 0. 40+0. 047 ' @

H: YAP, yestHEEN.

a) SRIBIY L, P<0.01; b) SMEZE4ILE, P<0.05;
o) SIbpEmes R A L, P<<0.05; d) Skt b
A, P<0.05,
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YAP

FERIZH WA ACHIEA AR TR (RS A (TRl
H: YAP, yes#HICH 15 DAPI, 4',6- JKEE-2-JRFEMINE, 46K YAPBBE (L ; ¥ €42 DAPT 4 8 /R AL
¥ Merge N FIEPAAEIR G
B3 A4/ AL YAP X B E G 1 O

Figure 3 Comparison of YAP nuclear and cytoplasmic localization in tumor tissues of each group of mice

R6 KU/INEIIEA L integrinBl . FAK, YAP mRNA 235 HL#

Table 6 Comparison of integrinB1, FAK, and YAP mRNA expression in tumor tissues of each group of mice (x+s)
2H 5 R integrinBl mRNA FAK mRNA YAP mRNA
BRI 3 1. 00+0. 15 1.00+0. 11 1. 00£0. 09
(G| 3 0. 32+0. 10" 1. 10+0. 07" 0. 38+0. 05"
APRBES T AR5 4 3 0. 63=0. 08" " 1.2320. 147 ¥ 0. 83+0. 05" "
TP T h R L 3 0.61+0. 07" " 1. 04x0. 08" " ¢ 0. 65+0. 05" ©
AR ELES Jr e i i 4 3 0. 38+0. 07" 1. 07+0. 10V © @ 0. 59+0. 03" ©

e integrinBl, HEHFEBLl; FAK, RIRBHE BT YAP, yesfHCHEH.
) SRR LR, P<0.01; b) SRR, P<0.05; o) SAPEHES G EAIILE:, P<0.05,

2.5 BN R B LR integrinBl. FAK. YAP g5 R4 YAP mRNA #8K AR (P<

mRNA £ A iz 0.05) . #54H FAK mRNA £ ik 2 5 B8 i 2F 52 >
Lo, HERIA L, &5 T mdl/ N B (P>0.05).

Joi 2l 210 integrinBl, YAP mRNA 3% 3k 7K F 2 A% 2.6 &AL AN IR AR integrinBl. FAK. p-FAK.

(P<<0.05E( P<<0.01)., Sk RAH L, KL YAP & & K- ik

ZEIAR . R4 integrinBl . YAP mRNA /KF T KT, SEAELE, BT8R H LRSS

T, AR ELES 7 4 YAP mRNA Rk K SE TH 7 4 integrinBl. p-FAK. YAPZE /K F-H4%
(P<0.05). SIbPulas r R a2 b, fhpeil %, AL ss T i 4 integrinBl. YAP 2 17K

R®7T SHNEMEH  integrinBl. FAK, p-FAK. YAPZHE /K

Table 7 Comparison of integrinB1, FAK, p-FAK, and YAP protein expressions in tumor tissues of mice in each group
(/B-actin, X+s)

215 R integrinB1 FAK p-FAK YAP
FERIZ 3 1. 000. 21 1. 000. 28 1. 00£0. 35 1. 00+0. 15
B[ RE 2 41 3 0. 31+0. 09" 1. 1920. 26 0. 20+0. 08" 0. 32+0. 05"
TR B T (IR A 3 0.61+0. 15 0.99+0. 19 0.75+0. 21" 0. 80+0. 09"
R T b A 3 0. 44+0. 15% 1. 08+0. 04 0.61+0. 17 0. 630. 25"
AP Ty i ¥ 3 0.29+0. 10* 1. 05+0. 30 0. 410. 06" 0.49+0. 15V ¢

. integrinBl, WA EBL; FAK, JREBEEEBEMNG; p-FAK, BER{L/RilEEE BEIEE; YAP, yesHIEEH,
) SO, P<<0.05; b) SEEEAE, P<0.05; ) SEELE IR LE:, P<0.05,
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FREIR (P<0.05). SPTEEZRAE, SRS,
ﬁﬁuiﬁYM%Em¥ﬂm(%moﬁo%%
FREEE Iy R 2l LA, A S O s ) i
YM%E*%%%(Pmﬁwo%ﬁmmﬁem
FEFIG L (P>0.05), &2/
integrinBl, FAK, p-FAK, YAPZEHIKE WL 4,

s R
P
110KDa

72 KDa

Pactin | d—G——— | (D,

A B C D E
W A, BRI, B, MRS IR ®mE; ¢, R
FlE; D, IRBEE TS EA; E, PIEHREAH . integrinfl,
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Effects of Huatan Sanjie Formula ({L# #4577 ) on Tumor Tissue Stiffness and the Integrin B1/FAK/YAP
Mechanotransduction Signaling Pathway in Triple Negative Breast Cancer Model Mice

ZHAO Xiangyu', LIU Jingyang®, ZHANG Minpu*, WANG Xue', SUN Changgang'“

1. School of Traditional Chinese Medicine, Shandong Second Medical University, Weifang, 261053; 2. School of Traditional Chinese
Medicine, Macau University of Science and Technology; 3. Cancer Diagnosis and Treatment Center, Weifang Hospital of Traditional
Chinese Medicine

ABSTRACT Objective To investigate the potential mechanism of Huatan Sanjie Formula ({b# #4577, HSF) in
the treatment of triple negative breast cancer (TNBC) based on the integrin1/focal adhesion kinase/yes-associated
protein (integrin@1/FAK/Y AP) mechanotransduction signaling pathway. Methods Fifty BALB/c mice were randomly
assigned to a model group, doxorubicin group, low-, medium-, and high-dose HSF groups, with 10 mice per group.
An orthotopic TNBC transplantation model was established in all mice using syngeneic implantation of 4T1 cells. After
successful modeling, mice in the model group received intragastric administration of normal saline 0. 2 ml each day. Mice
in the low-, medium-, and high-dose HSF groups received HSF by gavage at doses of 5. 99, 11. 97, and 23. 94 g/(kg*d),
respectively. The doxorubicin group received intraperitoneal injections of doxorubicin (1.5 mg/kg) once every two
days. All treatments lasted for 30 days. After the final administration, mice were sacrificed, and tumor weight and
volume were measured. Hematoxylin-eosin (HE) , Masson’s trichrome, and Sirius Red staining were performed to
evaluate histopathological changes and collagen fiber deposition in tumor tissues. TUNEL staining was used to assess
apoptosis. The Young’s modulus of tumor tissues was measured using atomic force microscopy (AFM). The nuclear-
cytoplasmic localization of YAP was determined by immunofluorescence staining. Protein expression levels of integ-
rinB1, focal adhesion kinase (FAK), YAP, and phosphorylated focal adhesion kinase (p-FAK) were detected by
Western Blotting. The mRNA expression levels of integrinB1, FAK, and YAP were assessed by quantitative real-time
polymerase chain reaction (qRT-PCR). Pearson correlation analysis was performed to evaluate the relationships
among tumor tissue Young's modulus, apoptosis rate, and the expression levels of proteins related to the integrinf31/
FAK/YAP signaling pathway. Results Compared to the model group, tumor weight was significantly reduced in the
doxorubicin group and the medium- and high-dose HSF groups, while tumor volume significantly decreased in the
doxorubicin group and the high-dose HSF group (P<<0.01). Tumor weight in the high-dose HSF group was signifi-

cantly lower than that in the low-dose group, and tumor volume was significantly smaller than that in both the low- and
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medium-dose groups (P<<0. 05). Marked improvements in histopathological morphology were observed in the medium-
and high-dose HSF groups and the doxorubicin group, while the proportion of collagen fiber deposition and the nuclear-
to-cytoplasmic ratio of YAP were significantly reduced (P<<0.01). Compared to the model group, all three HSF
groups and the doxorubicin group exhibited significantly increased apoptosis rates, decreased Young’'s modulus, and
reduced mRNA expression levels of integrinB1, and YAP (P<<0.05 or P<<0.01). Furthermore, protein expres-
sion levels of integrinB 1, p-FAK, and YAP in the high-dose HSF group were significantly lower than those in the
model group (P <<0.05 or P<<0.01). Pearson correlation analysis demonstrated a significant negative correlation
between tumor tissue Young’s modulus and apoptosis rate (r ==0. 93, P<<0.01). In contrast, the protein expression
levels of integrinB1, p-FAK, and YAP were positively correlated with Young's modulus (r=0. 88, 0.97, and 0. 98,
respectively ; P<<0.05) and negatively correlated with apoptosis rate (r=—0.93,-0.97, and -0. 93, respectively ;
P<<0.05). Conclusion HSF can significantly inhibit tumor growth in TNBC model mice. Its antitumor effect may
be associated with reducing tumor tissue stiffness through suppression of the integrin1/FAK/Y AP mechanotransduc-
tion signaling pathway.

Keywords triple negative breast cancer; tumor tissue stiffness; integrinf1; focal adhesion kinase; yes-associated
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