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RXHE RICER A RR

CCK-8 Cell Counting Kit-8 A O &8

DAB Diaminobenzidine “RERER

EIF5A2 Eukaryotic Initiation Factor B EHFEARIHE T 5A2
5A2

GAPDH Glyceraldehyde-3-phosphate H i 8-3 —BEER i & 85
dehydrogenase

GBC Gallbladder Cancer JEZEE

MOD Mean optical density SEHCEEE

mRNA Messenger RNA {21 RNA

NC Negative control B Xt

PBS Phosphate buffered solution  B¥EREE 42 PR

qPCR Real-time Quantitative PCR  SER} %€ B ERY ¥

¥ System R4:

RhoA Ras homolog gene family, = Ras ZERFERR A
member A

RNAi RNA interference RNA F#i

ROCK I Rho-associated coiled-coil ~ Rho #H}E HHBEE 1
containing protein kinase I

siRNA Small interfering RNA /NI RNA

Transwell Transwell chamber AR AR FF I

WB Western Blot S A EN i




TR RhoA EE B RBAINTE,. THMRE
RE HF MR ¥IER
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1. it RhoA FHHE NG IEEBHAR R REH R
2. TS SEIRHT S Rho A R TX HRRENAEE. TBMNRE

A
3. B4R SIS B HA EIFSA2 2R T35 IH BZE 4180+ RhoA. ROCKI
BEAREHRE.
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1. AELKAFH 24 X EFSE . EERKAED S, BRETRAERKE
BB ERAESE, EHARHANESHET DAB B, @il ¥ MOD
M RhoA BEREEBEBEASRERAASNERELE, HHMOD HFEEES
fi, 1EH SPSS23 M A iR M —HERBERFER.

2. BFBREMARR. FRABRE, &8 3 KR siRNA-RhoA F1f
R — %, KGR B R 5 1T L5, 2 0T : siRNA-NC 4. siRNA
-RhoA 4, X F qPCR. Western Blot 337 A 15 #ll 40 i 4k ¥ 5 RhoA \ROCK I ) mRNA
REBREZN, Bid CCK-8 BT LS HIAM siRNA-NC 4. siRNA-RhoA 4
AR RIS Ohy 58 12h. 38 24h. 5F 48h LUK 72h ISR (L AE ., @it
40 BRI TR T vk 20 IR B siRNA-NC 4. siRNA-RhoA A0 B G FIIEB RE S
L&Y, Bt Transwell B)777%45 FlHE U siRNA-NC 4. siRNA-RhoA H4H M
A S )R 268 /; i GraphPad prism8 431 ¥ il B .

3. BFBEEMBPR. WEMBBRRE, SRRTIFH siRNA-EIF5A2 (A5}
FPNHBRIEIFREX RFFF)D), RABER SR TERTER, SHNT:



siRNA-NC 41 .siRNA- EIF5A2 £, 5k F] Western Blot 3l ZH ffii b 22 48h £ RhoA
ROCK 1 E AMIFEZE{L; 1ZF] GraphPad prism 8 237 £33 41 &
(£ R]

1. &t B X200 88 FREHL D KL RhoA BEHTEAKIEIERE .
JEZE R HL b 5FRIA, H Imagepro Plus Bt & 44 MOD, [EZEE MOD A:
24771+18373. [HEE K MOD N 76744275, Wi ZRABFiH¥E X (P=0.003),
AR EHHEH RhoA BEAENGIEBEHRREIEE ENH.

2. gPCR &l RhoA EHFIRIAE, LN GAPDH WS, 453K siRNA-
RhoA #H RhoA ) mRNA Rix/KF (0.067+0.006) EEKTF siRNA-NC 4

(1.467+0.428), PIZL7E RhoA ZREKHNEXEFHENHESITER
(P=0.005), ZRRKM: FLRFTRITHIIX—I siRNA 7] LR #3015 RhoA
BRI 7E RNA /K EBIRIE.

4% Western Blot 45 R#27<: siRNA-RhoA 4 RhoA. ROCK 1 EH &5
F siRNA-NC 4, siRNA-RhoA #HfJ RhoA. ROCKI & FFEik KT B EKT siR
NA -NC 4 (P<0.001. P<0.001), XYiHAERHRIHHIX—XF siRNA FEER AR
7KF L ERE AR AR B A M ) RhoA ERE B RFHIMFIMER, FPFEE
ROCK I w53 EH.

R¥E CCK-8 45 R: TEFEH: 24h. 48h UK 72h J5, Z+#T#3H siRNA-NC 4.
siRNA-RhoA 4 GBC-SD #lffift] A450 BOLEEHM THEKER (P=0.005; P
=0.004; P=0.001), H P{E¥/NTF 0.05, 72h ZREBNEE. WH T RhoA
BRI AT A0 s A\ 4 FIEL 0888 40 0 4 7 o

RIE MRLRAER: EdRRER, HEHGOEE 4, siRNA-RhoA
HMMITREE 1R TE, 5 sSiIRNA-NC HERBEFL HHE N (P=0.007).

Transwell RZ&3L5K: FEHNLEE = /NEBTEMBELE X 100 ETFHITH
%, siRNA-RhoA 2B (98. 667+11.504), siRNA-NC 4 (162.333+17.785),
siRNA-RhoA 41 GBC-SD RZfE /1ML, WEAFEEER (P=0.006).

3. Western Blot £ 5R#/R: 5XTHAMIL, siRNA-EIF5A2 41 RhoA EH .
ROCK I A K% #855, siRNA-EIFSA2 4/ RhoA BEARKKTFEZERT
siRNA-NC 41 (P<0.001), ROCK1 RiZHPEK (P=0.047), Western Blot &5 R it



B . Z<s239 2 AR EIFSA2-siRNA fE 01 fE 287 40 1 49 RhoA. ROCK I EER
i,

[4 #]

1. RhoA EAEANKIITE . HEXALPRE, HEANGBEERAL P

2. ALK FAEIM RhoA-siRNA X &5 EIEEMHE) RhoA BERRERE—
SEHIFNEIVE R UTBR RhoA E [, §EM |1k 51 I FEFE 40 Ml 58 BT R 2266 770

3. FRRARSMERIEM AL EIFSA2 K HFRIE, A RhoA. ROCKIEHAR
KRBT
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Preliminary study on the effect of silencing RhoA gene
on proliferation, migration and invasion of gallbladder
cancer cells
Postgraduate: XIANG Yi
Supervisor:Prof. SUN Min

ABSTRACT

Objectives:

1. To investigate the expression of RhoA protein in human gallbladder
carcinoma.

2. To study the effect of RhoA gene interference on the proliferation, migration
and invasion of gallbladder cancer cells in vitro.

3. The effect of EIF5A2 gene interference on the expression of RhoA and
ROCKI protein in gallbladder cancer cells was confirmed by cell experiment in vitro.

Methods:

1. 24 pairs of paraffin sections of gallbladder carcinoma and cholecystitis used in
this experiment were all from the Department of Hepatobiliary surgery of the second
affiliated Hospital of Kunming Medical University. The expression of RhoA protein
in gallbladder cancer tissue and cholecystitis tissue was detected by average MOD.
The MOD values of the two groups conformed to normal distribution. Independent
sample t-test of SPSS23 software was used to analyze whether there was difference
between them.

2. Culture gallbladder cancer cell line, adjust the cell state, synthesize three
designed siRNA-RhoA and screen one with excellent effect. The experiment was
carried out by transient transfection method, which was divided into the following
groups: SiRNA-NC group and siRNA-RhoA group. The changes of mRNA and
protein expression of RhoA and ROCK I were detected by qPCR and Western Blot
techniques. The proliferation of cells in siRNA-NC group and siRNA-RhoA group

was detected by CCK-8 method at 0 h, 12 h, 24 h, 48 h and 72 h after treatment. The
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migration ability of cells in siRNA-NC group and siRNA-RhoA group was detected
by fine cell scratch method, and the invasive ability of cells in siRNA-NC group and
siRNA-RhoA group was detected by Transwell method. Use GraphPad prism8 to
analyze data and draw drawings.

3.Culture gallbladder cancer cell line, adjust the cell state, synthesize the
designed siRNA-EIF5A2 (the corresponding sequence has been verified and provided
by our research group), using the method of transient transfection, divided into the
following groups: 3 siRNA-NC group, siRNA-EIF5A2 group, Western Blot was used
to detect the changes of RhoA and ROCK I protein expression after 48h treatment,
and GraphPad prism 8 was used to analyze the data and map.

Results:

1.It was found that RhoA protein was expressed in human gallbladder carcinoma
and cholecystitis by microscope. The MOD of MOD, gallbladder carcinoma and
cholecystitis were 24771 +18373 and 7674 +4275, respectively. The difference was
statistically significant (P < 0.003). This experiment proved that the expression of
RhoA protein in human gallbladder carcinoma tissue was significantly increased.

2.The expression of RhoA gene was detected by qPCR. With GAPDH as the
internal reference, the results showed that the mRNA expression level of RhoA in
siRNA- RhoA group (0.067 £0.006) was significantly lower than that in siRNA-NC
group (1.467 £0.428). There was significant difference in the relative expression of
RhoA gene between the two groups. The results showed that the pair of siRNA
designed in this experiment could inhibit the expression of RhoA gene at RNA level.
According to the results of Western Blot, the protein bands of RhoA and ROCKI in
siRNA-RhoA group were weaker than those in siRNA-NC group, and the expression
levels of RhoA and ROCKI in siRNA-RhoA group were significantly lower than
those in siRNA-NC group (P < 0.001, P < 0.001), which indicated that the pair of
siRNA designed in this experiment could also inhibit the RhoA gene of gallbladder
cancer cells at the protein level and reduce the protein encoded by ROCKI. According
to the results of CCK-8, there were significant differences in A450 absorbance values

of GBC-SD cells between siRNA-NC group and siRNA-RhoA group at 24 h, 48 h
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and 72 h after transfection (P = 0.004; P = 0.004; P = 0.001), and the difference was
the most significant (P < 0.05). It is suggested that interfering with RhoA gene can
inhibit the proliferation of human gallbladder cancer cells. According to the results of
scratch experiment: through the scratch area, the percentage of wound healing was
calculated, the ability of cell migration in siRNA-RhoA group was weaker than that in
siRNA-NC group, and the difference was statistically significant (P=0.007).
Transwell invasion experiment: three chambers were randomly selected for cell count
under x 100 microscope, and siRNA-RhoA group (98. The invasiveness of GBC-SD
was decreased in siRNA-NC group (162.333 £17.785), siRNA-RhoA group (667
+11.504), and there was significant difference between the two groups (P =0.006).

3.The results of Western Blot showed that the bands of RhoA protein
and ROCK I protein in siRNA-EIF5A2 group were weaker than those in
control group, and those in siRNA-EIF5A2 group were weaker than those
in control group.

Conclusions:

1.RhoA protein is expressed in human gallbladder tissue and highly
expressed in human gallbladder carcinoma tissue.

2. RhoA-SiRNAused in this experiment has a certain inhibitory effect
on the expression of RhoA gene in gallbladder cancer cells in vitro,and
silencing RhoA gene can inhibit the proliferation,migration and invasion of

gallbladder cancer cells in vitro.

3.Reducing the expression of EIF5A2 gene in gallbladder cancer cells

in vitro can decrease the expression of RhoA and ROCKI proteins.

Keywords:Gallbladder carcinoma;RhoA ;Proliferation;Migration;Invasion



JTURA RhoA PRI HB R 40 ARIMAH . TR
BE I MAIER

-1

AE%E% (Gallbladder Cancer, GBC? RUBERRESEBEARAN—KE
R, FARUIBREME—ABNRT AR, PREHEEENSEIFREL
RiE, HERXZHBERTERAE RN SETRE TREEFRMNS, Anghe
RN B RNETT . X RIEHE R FHRIR ERAR T SRR THRIT R
MR, B, 33K GBC MREREMG RN ENTE EYREDNE
SEXTF GBC HIRITIREE.

AT /NE SR T BB AR iR F 5A2 (Eukaryotic Initiation Factor
5A2, EIF5A2) HREEMEIIANBREMMA (GBC-SD) HMERBITHAET,
8% 2 B4k e B HLHI % A5 2 . Rho GTP BEER TR M FEEERET
WHERES, NTF=E— RINED BB Ras ZEE KM R A(Ras homolog gene
family, member A , RhoA) & Rho GTP B§xZ A F Bl A& ZH— &,
RhoA MRIXS5HHE. EFE. FLBRE. WAIREEFVINAR, H RhoA/ROCK
55 BRI MAEAER SR P RIE CEIEM. (BR RhoA ZEEREEAK
fB 2 55 4H 4R 3 3k LA R KA 4 GBC-SD 4R A B2 B AR ST e A 118 -

GBC JEFHEZE b g U2, SH e EMEmaLtL, HRREsE 7949,
JEZEE B HREERED T AMERRRE .. KERENEBRRE. XEHRETH
BN R, H H IR IS AR 2 4 . MRZELS A AR AL, WK T F
RSN H IR BN RS, o X B th IR ™ & 1 R B AR AR K
RERTURE G, EHAREHEE. ERaRSEES, MESLh$. B,
SEE VIR CIEE H A BRI X T LT AR, FARVIGRIARG MME— k.
ITRREEAREARETEHRE, HAXHENRRET 30%2. KNS EER
S eRETLER, RETFERUBRNE.

FREEE T AR B ATRE, haRETRA/HME. LE. HE. BERELETE
BN, FRIEBENERAERS, AFEERER. HEERNSERR
R, MERTREVERERLBEEREREN—ABERRE, Rk, NEEKFHE
A AREEERERBEHSE, $ERN TR ERERERMSY, XEF8T
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R E ST Y, Ri5E, RHLNREEIEERE, XEEHER
EEBEH P AEBICNEY], BB AFP X FEME XL —#, SiFTULRI
—FhE 0 AR R S W AR Y, BR T SR A R M 2 TR e B R RIS WG
¥7 PR BESE KPS 18,

Rho KiEEHFEH RhoA. Cde4 LA Racl ETX XK, XLEHSHMA
ESESEEVINXR, WAEMENEE. E3). MfSETEEEXBER, HEE
MRS RS MERIIRE O, EERMBIFIRE, RhoA. Cdcd ST FKEK
BES5MEEENAR. HAMAPPIELIESL T, RhoA fEEVEE . 7T 51 iR
B, 4EE. BRALATERIE, E5BARNEK. BT, EBEAEEE
REVIMER. AXERIRE: FERELEBEES RhoA FIREFEMXME, 7
& RhoA WHER B EE KA. M H, EIF5A2 %X o688 T 8iE
RhoA/ROCK 55 BHMTIS 5L EIRENEE LB IR, Frt, EIF5A2
ST LR, 8 E0E Rho WRKE QP MM FRAENT, X
TR AE AT R S L T AL R 2 e 45 18 1290, RhoA 7R R 5<% A 40 e J&1 303 ¥ 771
RhoA FH AT T WA £ 5 R T IR MM A G I 55 SRAT, K THAMN
¥R 9 ROCKI 2 F#M#] 7, EIF5A2 25 RhoA/ROCK 15538 B M TTT S 2%
ERRER, &0 E, TTLAAKN EIF5A2 iR kAR E SRS

EEMER, [FEIN5E RhoA/ROCK X—E S @RNBIEEE TL 4B E.
RhoA B F R 85/ S H LAY 4 4). ROCK EA 2 RhoA T4l

SHFHRZHE, EAHE ROCKI & ROCKIL FHHE4SFH &Y, S HEE
EZHBWEX, W ROCKI HRETAELBETGE A RESEHC. mRES
MeEKkBEBRABEEEDY. XFEMMENESTE LG ETRERES.

RNA F#t (RNA interference, RNAi) —FEREK AR, RIBANKIEHE
B RNA BRSAA RASEIR AESMBNERGERTRIAR, MER
BHRRE, ZEARE 2R TEZRAMXNIIGRER A . —LRENERERET
B ERET A LEEHAR R RS THFEE, DUXEER S, FIH
RNAi A[8)i& HiGT MR EE N —F N ERE TEEIT AR, FREXS LRM
KEK, RNAi KB AJRefr R a e e M RRREE M 40 F 19RiE,  BOmy 46| i es 4
JREgHE K, BRIBGIMIEX — it R R B2,



H A7 RhoA 7EAHZESE i B4 /E L& AN BRI, RhoA X IHZRJ 4H Fa 4 74
ERMBREFHEAZWENAER, RAHKERRE A6 2T 2 mLH FUR R
FTH 5 F bR R A BUIB R 1126 B AR NE Yl .

KB FRFEHRT RhoA AN GIHBREALARIEEN, RERIEL RNAI
AR R E AT RhoA ZEFMMEXT GBC-SD . EBMRZNIRIE;
ETAFR/NART IS L. EIFSA2 R TR FRK GBC-SD 5. TBFRE

fef1, AR B G AT EIFSA2 EE T MM EST GBC-SD # RhoA. ROCKI &
=E-Sryigj-A N
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HRE55%
1 SEHPR
1. 1R R
(DAEW2017F12H £2019912 A 18 T B ER K 5E 8 ERAFHESNE
WL ABRE R Z TR IRIE AR KBS R B2 H R R AR M B E A4S
B, mEREVEQ4XEERE. BERAGEARY F (RICEFHFZED.
(2) ALBFAHKGBC-SDEE TEHAEDRKFMAT; siRNA-RhoA/MF
A B EEYRHEE R AT RITE R, siRNA-EIFSA2JF 51| B AHH 75 /N 32
fit, HEEEYREARARERK.

1. 25C50 {038

e T4 HEFETT R

PCRY™ 31X ABIAF]

Q33:ht R e EAX ABIA ]

B L EEYERAF
PIAHL SEEAH

AR ¥EAH

MEBER KM EI LIRS H TR A H)
-20°CAKiRvKFE #F IR~ ]
-80°CHEKERIKFE IR~ E]

4°CUK%E #IRAFE]
LHEEBHME BAREHAF

HEBIKE % [ Eppendorf/A 7]

—E BRI RS Thermo

H A BiRE & /N
BIERICEME OLYMPUS

F AV IR SR TR A8 FERELRRERRAA
LR EE illumina eco

KA EEPCRE EXTRAGENE/ illumina

SR

LT ER AU RAT




B HAERK B

R RALBARTRAA
LG

AquaprojiB 2% 45 7KAX LRHEA A
PHit 1% [ Metter-Toledo GmbH A H
BLF R R BELZ T BZREFR AT
KT EREBERTBEKREERAF
IKFHEIR LM VAR TUR S B IE IR A F
BE 1A L8 SR RN
52730 Biotek
O Thermo
fieiRA R FH X HM IR AT
Barnstead Smart2 Pure(4i7K 1) Thermo
HEB S BERAE
1. 3L R e+t

A4 R =K
RhoAf % W fEfiik ABclonal
Anti-EIF5A2$i 4k Abcam
Anti—RhoAHi {4 Abcam
Anti-ROCKIFL f& Abcam
ToK B RERAA TAFIHF R A A
—HE RETRELEZAFTRAE]
4%%5 P 18 2 FEYEIR A ]
ey < f S A
T5% K5 KRR TARTRA A
Eastep RT Master Mix kit Vazyme Biotech
SYBR® Premix Ex TaqTM II Vazyme Biotech
SR AT & BEHEVRERAF
DABE & & PEEMHEARA
PR B BEREPARAT




200ul EP&

24fL4K

15mlE O &

50m1Eg O
1.5mIRNase free EP&
Trizol

R

]

DEPC7K

RNA cDNAZ — 86 iR F &

SG Fast gPCR Master Mix
Ex Taq

PMSF

BCAK Ak E Rl &
TR R Tl 411 1] 57

RIPAR R

BCAE AW ENERANE
—HURBERE (DTT)

SDS

REY I

Hih

PBS Nacl

PBS Kcl

PBS HpO4

KCell Counting Kit-8

96 LK

164035 772

fR

BERR IR MR

Exygen/ &
NESTZ #]
NEST2A H]
NESTA ]
ExygenA &)
Invitrogen
ETHEYRE
H#AF

A TAEYINE
EXEAH
HETHEY AT
TAKARA
Sigma
EHoRATHE
BRRAT]
ERRAT
B RAT
Biosharp

HzhE AL ERFERAF

Amresco

HAKBALERFERAF
H &R FIERA A
HARB L FERFTRA A
HER LA RFARAE
BBI Life Sciences

Corning
Gibco
Gibco
Gibco
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BR/NE CORNING

DMEM #i7R%E Gibco

S 1B 2 4% R S BBI Life Sciences
BRI BBI Life Sciences
REN= CORNING

4 ffa 1B 52 R 4% P S BBI Life Sciences
RNAzol RT RNA Isolation Reagent Therom

1. AN\ A HE BERE X RELE 5% 4H R U v SKIe 44
JEEESHEEROET A 2H

WEY) KR WETRRS

20B00062-3. 20B00044-4. 20B00120-4. 20B00255-1
20B00533-3. 20B00308-1. 20B00308-1. F2005741-3
GIEE 2 20F01295-1. 20F01331-1. B1900032-2. F1900550-1
F1900727-1. B1900711-6. F1923031-3. F1800151-1
F1806231-4. F1701217-4. F1701231-3. F1708767-3
F1716024-5. B1700373-2. B1700867-3. B1702019-5

F1900015-1. F1900019-1. F1900026-1. F1900027-1
F1900029-1. F1900030-1. F1900031-1. F1900033-1
F1900070-1. F1900076-1. F1900088-1. F1900096-1
GIEE: $/23 F1900157-1. F1900158-1. F1900162-1. F1900171-1
F1900229-1. F1900243-1. F1900265-1. F1900266-1
F1900360-1. F1900379-1. F1900447-1. F1900493-1

2 SKWITIA

2.1 NAIE3ER . REMRASRET H R eead
(1) TREMWZBRERIFME LR REERESRIAA. @i 4 BLEY

3 60°CHEE2 I, TIBBAZEE]. 0 (BB 15nin), BMALKZE
I. I (4GB 5 min) & 95% 85%. 75%ZFE (FFFh 2min), ZEE/KHBEH
(2min), BRI PBS 12 (5min).
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(2) BEHEBE BUAEBRANRABEPNRZSBENREEERTD, KK
FrELn# 10min 5 HARYWH0; A PBS hEE 5min, EXE 3 1K), TEMHERE (0
BT, ARt Erd4/AEEE; A 3%H202 ZRBE 15nin; MEE
F PBS HE# 5 min, BH 3. WA MmMiFEHEA (MEHLE (5=HFE—HM
B) Mm%, =8®HE 15 nin, HWEMBE).

(3) —HiBE (% PBS 1% 1:200 EN—MBMETLE S, B&EN 4TI,
/5 @A PBS & 5min, EL 3K). —HEE GHEELLENR, 37CHEHF 30min;
BEFTERTD . BRI ELYEHRC (RNSEREENWEE (RP), 3TCEE
30 min; BEHTEFET.

(4) DAB £f: ¥ DAB BAIRMA. BEREIRE, Wi 110ul bR BEAEH,
e RIRIZERE R E T K& kR

(5) BEHARELRE, K. EH. #HA.

(6) Gkr: TEMETRELCIR: T 200xF THE.

(1) &R HiX: DAB Rz BM - EEBERSE, ATRN AR EiE
HEHERA, AR SE AR, 5 -NEEE, ZHNdaLyEs
BEAEENE, BRENTEA _EEDEK, BREHEATE, HFhTid
EAYEEE RIS R TE 200 T B ENKHAH FHAH) R AEEF).

2.2 k5 N\ HHBEE4H A R (GBC-SD) AL I
2. 2. 1 GBC-SDAIfiE 5 S4MaEsr. AR BEHMEITHE

B FHIGBC-SDEL Y, MAEITHRREKBES, MEBEFEET
1500rpm B DAL R34 . K LRH R B FRER E10cmEFIY, MEET
BRI 6/

FER TROBEREAR, GRKREZ9M, £/H: AKREEA, FHPBS
PRI E B FRBKAT H B R ARER . BMANEEN S ERK, M
BI7E BB THZABAE T AEERE, HHEHEMARESRMIEE.

2.2.2 siRNA . iRSH 5%

B8t AR H BR A B i35 =Xt RhoA-siRNA 51, 43 534 GBC-CD
T, FREXTEA (NCH), 4R%®R: FH siRNAL i GBC-SD fEZEE 4
i RHOA B9 mRNA RE 5B AZRIELIHERE N (P=0.07), FH: siRNA2,
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siRNA3 fIAEFEE 41 RHOA B mRNA KA R EMHI( P=0.006;P=0.005);
IHL siRNA3 (st-h-RHOA _003) AT F#tadll (B 1), IEXEA: 5-GGAAAG
CAGGTAGAGTTGGCT-3', R X N: 5-“GGCTGTCGA TGGAAAAACACAT-3'.
A /NARTHC R 1 —XT siRNA R 3 R B 1Z 75U RNA K ERE B KT
XJ RH 9 A1 ALY EIFSA2 B X REBGMH1EH, siRNA £ (NM 020390
SiRNAIR)AJIE XEEN: 5'-GCUUCCAGC ACUUACCC UATT-3', X EEA:
5-UAGGGUAAUG GAAGCTT-3",

1.5
] RHOA-NC

RHOA-siRNA1
RHOA-siRNA2
RHOA-siRNA3

1.0

goon

0.5+

RHOA/GAPDH
Relative expression

*%

*%k
0.0-  —

Bl RhoARMHXFTEE
(" P<0.01)

GBC-SD £ /a8 SL 5 139 AR XS B (siRNA-NC ) Fgm o e L4 (siR
NA-RhoA AE siRNA-EIF5A2 #H). ML SLRT 24 /NBF, Kb F X8 KR R
F ERA R GBC-SD M E 6 FLIFFAR+, FILPHARECH 15.0X10° 4
LR FLAYFIEH Sml ) RhoA-siRNA 1 10pL ) RFect /IMZERFE Y iR7 43 HU 0
A 100pL ) GBC-SD B e AT RIGEHE S 78, REHWERIFHE 20
Sy%d, FEAN 800uL ff) GBC-SD 543553, ¥t ImL BAWE TSR
My, [ERAKE6/INE, RFBEY, BRAFNEEREFIMEHFE.
SERT H B A A SE AR S, AT TREESREe, 2 ERRIE R REA A,
B LA FR T IE TR .

2.2.3 #HEE PCR AT RhoA H I mRNA KERiE
2.2.3.1 RNA 25
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REFEAA T IO ImiTrizol A ARARAART, BEEDH SR MRS —1
1.5ml i EP & 1, 1 205ul $4, 4°C2&14 F LA 12000rpm/min 3 ¥ B .L» 16min;
REL 410l FEERTH EP B, MARFEIRS, RE, BOLEHFLE,
VLR 70%XE /K ZBEBG & 20ulDEPC /K 6% iHll 2 RNA IKE .
2.2.3.2 RNA cDNA E—8A R

R IFEAYR, RNAWRETEL, tube MR FHIFid L EIKBH
nuclease-free PCR & 9 10 BL T 57

%l &R
total RNA Xul
5xTransScript All-in-One SuperMix for qPCR 4ul
gDNA Remover 1ul
Rnase-free ddH,O to20ul

BRRES, 2 FEWE 15 5% 85°CHN#A 5 £ 2¥F TransScript RT/RI 1 gDNA
Remover; # R H-20°C £RFF.
2. 2.3. 3 R)tse & PCR 2 3

(1) ¥ cDNA FERFHRE 10 fH1ENBR _ R,

(2) FeHlRPBAER

Reaction Component Concentration Volume(ul)
SybrGreen qPCR Master Mix 2X 10
g% F (10uM) 10uM 0.4
514 R (10uM) 10uM 0.4
ddH20 7.2
Template (cDNA) 2

Total 20ul
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(3) PCR EH &

Times and Temperatures

Thermal Cycler Each of 45 cycles
Initial Steps

Melt Anneal Extend

ABI Stepone plus & 7%¢ HOLD CYCLE
Jt & & PCR 1X 7s 10s 15s
3 min 95°C
95°C 57°C 72°C

(4) {XEIEAE

THETESTRLUG, EHAEENERINA o6 FLIRF, FFHMTE PCR (X F#HT
PCR RJi; ¥EH 3. NS NHIMEE-3-HRHEE(GAPDH ), @it 2227
T H R RIE R
2.2.4 Western blotfi2#l]siRNA-RhoA{& 5} GBC-SDRho AR R K F H/KFERIA
2.2.4.1 BEREREE.

()2 EBE AR

R TR RSN AM, FREE 48 MG, F4

41/ siRNA-RhoA 45 siRNA-NC #, 555% 49h; IIABEMRFERE

1.5ml & HEB BT, SO00RERIREE.

QYEHRERNE -
K¥EAEGEITESHRE: % BSA RESEITHEE, HIRTREEQIRERE
HH; #2501 HeEg BCA W& A B TR G 37°CREEHFE 3 1mi
n; FAREFRCIE ODS68; 1HE HEE &8 HIKRIE,

GyEHAE.
2.2.4.2 Ik

(1) SDS-PAGE AZ %! %

O R EER I E THRIRE F, B EREANEBEIRTHEARE S
%, ATKZEBHSER, SREEREGEH. MEMANRFAERE—EH
A GNP A
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12% 0B (B4 % 15ml) (BALmlD

7K 4.9
30% P 475 Bt i 6.0
1.5M tris-Hcl (PHS.8) 3.8
10%SDS 0.15
APS 0.15
TEMED 0.006

10 %73 B (R 15mD (A7 ml)

K 5.9
30% P4 5 Bt i 5
1.5M tris-Hcl (PHS.8) 3.8
10%SDS 0.15
APS 0.15
TEMED 0.006

GG 5% (AR ZER 6ml)  (BLL ml)

K 4.1
30% P M Bk E 1.0
1.0M tris-Hcl (PH6.8) 0.75
10%SDS 0.06
APS 0.06

EMED 0.006

i9



(Q)Hk 5B

BT E 5, REEMESES S FHEARERM MAKER DA E
BEFL (BEERBEAEN 41ug) PR LIEE 80V/100v BK.
2.2.4.3 BB R ECL BARS

HUH BEALJE BY 55 PAGE BERCAHHFIR/MK PVDF BEAIELR, sEREMAKR, MK
SreEdh, JB4L. BEAZ. PVDF . VB4R, 4. ABIK, LERSHRNEEY
W, BERNGR; FFAEE (100V 1EEKE 65nin). HHABZT—H. ZHim
BRHFTEABRG: XABRFEAEREKBAEEREE. ERBEE. WK
Fro BB RER RERE, FH{EM Imagepro Plus BKA#HEITRAREX
IR FEAEL AT
2.2.5 CCK-8 ¥ 3 siRNA-RhoA &4+ GBC-SD fy4HpaéR

PI—ALHL. 0 X 10°M A A B E R 2106 FLIE 7R, B T304
K, SRIGHERAG I A JE 7 4HHIGBC-SD si-NC#H, si-RhoA¥54e4H. EHECCK-8iXF)
SRR EBR G T, 758 %A M YA K96FLR T in A CCK-8 (4§
100 » L5E BB FRE 10 u LAICCK-8 )5 {HFHESAR (X E450nmib A8 U £ FLAIOD
B, HFeRERUBTRARMEEES, SHREFIANETL, RRERUMA
BB ZaLATRE.
2.2.6 Transwell 4@ Rsc

HEHEN: L= NBEEMRE, FTEW0AFBS, MEMRSMEFRRS BN
TER, B8, L FEZAFEFRK R EAMRAER), BRAGHENTZ,
FRESUEFRSBREARE( MMPs ) BEFRRERE. THHEATEHARETR
BRAMRAIRARREE ST BT 0. 1%55 BB GG 31 24, ARSERERFER
IEFE4HA, F PBS ¥ 33E; 100 fFE B TREVUEE 3 MU M EMM, 3
HyE, —HRE 3ANNE: BFEIH.
2.2.7 BRI

HIFIERBANM, AT ERML, Bo, ERNMRER AxtiEng
R, PP 48 S, WESATRAFHM, FiBarEmA
6 FLIR; KA EAIIMARIR, EiifsrEasils XAEMENHE. &
AMRRER, HEHOEEELL, TR,
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2.2.8Western bloti BsiRNA -EIF5A2f{)GBC-SD4i - RhoA . ROCK1E B 1%
&

S22 AR INEL R AE B A HE 55 L, 4140 9siRNA-NCH K siRNA-
EIF5A24H; [AFEIEIE2.2.6/MsiRNA-EIFSA2 B BB AL fIRhoA. ROCKI1EH
K1#%i&, f#fImage pro PlusikH#H1TEAREBANIKEE T
3 FdEgiit

& SGBC-SDHI & LW/ AL E R 3K, HFHSPSS 231741t 04r, B
HEHE LW BRI AR, SHRBELLERAREERTZS, LRE
BRFABPLAREE, HP<0.058, ERERPHERAFRITEENL: KA
Graphad Prism 8.0%{E4E 1+ B .
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S R
1 RhoABAFEAEIEBERE KB B A AR P RILELR
IR GIXHU LR DABE 1 B #rE H R iR E &, Almagepro Plusik 4 2
TR TR, A {ERASPSS 23T HItEE R, P<0.05WAF S
WH¥ER . THTRhoATE24%F A\ E T K AR EE &% 41 AR R A B i B2 BT R

2A NIEBBAHA LR A 2B AEZE 4 4 4
REBMEF . BEEES5HE X DAB 55/)51 RhoA A NEEA(10x20), W
AR R DN

RINGEEEL. BEERHERAREER

2H 5 MOD{#& Pl
FEEEEAH 24771.42+8373.32
P=0.003
AEZE 5% 2H 7674.79+2275.48

#H: P05, EREFHITFEE L.

2 siRNAVLERRho AR R H B R R4

2 5256 FIRho A-siRN A3 Ih # 43 GBC-SDZA L Y , il it qPCR 43 )6 i AH 3
B A I SIRN A-NC# 4L 20 FIsiRNA-RhoAFS 42240 H RhoAImMRNARIAE, LLGAP
DHYE AN S, [FIRFsiRNA-NCH 4 40 At fHE [F AL 2R A IRho ARJmRN AR
EE. X, BEAERMEIFR CUEMT A3$H2.2.2884), siRNA-RhoA
FE YL IGBC-SDAR MU 7E #% 4L48h)5 ,  H:RhoAZER FIARRT ik B i F 1220
90.067+0.006, TMisiRN A-NC4#IGBC-SDAIME 7f 55 7748h/5 Rho A [K fU A% &
& B KT 3200TH #91.467+£0.428. siRNA-RhoAZH [IGBC-SDZA I 5 siRNA-NC
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FIGBC-SDE i 7ERho AZE Rl (I HEXS RiA B H W E I HE G E R P=0.005), 1
#®2.

F22.siRNA-RhoAZH . siRNA-NCEH XFRhoAZ: R ZEmRNAK Y _EHIF X E N

2H 51) pXSY | P&
siRNA-RhoA4H 0.067+0.006
P=0.005
siRNA-NC#H 1.467+0.428

E: P05, ERERRRITFENL

B AR AR R(E3)ER, LLGAPDHAMNZ, siRNA-RhoAZHHIGB
C-SD7EF.4+48h/5, HRhoAZ:X YD E HHIAE /180 B2 2] 1 #IH], Western blot
LSS, TIsiRNA-NCHIGBC-SDAH M 7E 3 #£48h G RhoA%whS & I AHXT IEH -
Imagepro Plus3X {4 Xf WB& RAEKE 7047, 3 A Graphpad prism 8l 8 # & 77 &,
MEFRT LB R FE B, FERhoA-siRNAKIGBC-SDAHEHIE T # 44RhoA -NCHJ
GBC-SD4A, HRhoAEERIAEHAMKFHERI (P<0.00/), BRhoAT
$L9r FROCK INRE M B ZE R (P<0.001), WE&K3.

3 siRNA-NCHH . siRNA-RhoAZHRhoA. ROCK IZE H X FKIEE R

HirEH siRNA-RhoAZH siRNA-NC# P
RhoA 0.205+0.038 1+£0.315 <0.001
ROCK 1 0.293+0.135 1+0.453 <0.001

E: P05, ERBHSAITFREL.

Vector +
RohA-siRNA - + §1.5-
o
<
anti-RhoA po— 9 T 3 Vector
. : 351'0 - BN RohA-siRNA
G
. (=
anti-ROCK1 | e wn igo.s-
2 " *kdk
anti-GAPDH |wee e £ || | il i_
| ]

&3 RhoA-siRNAXTRhoA. ROCK INEEARZKE M

" p<0.001)
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3 UiBRRhoAZR A E B I GBC-SDHIIETEAR /)

fE4 J2RhoA-siRNAOh. 12h/F, siRNA-NCHGBC-SD 5siRNA-RhoA#1GBC-
SDHIA450MR N EE T B4 TH#EF(P>0.05). TLEFEHk24h, 48h/5 FEHA450
WAEEEITHENZESR (P=0.005; P=0.004), P{E/NTF0.05. f£72h siRNA
-RhoAZH IR ZESE 4N M0 5 X R AL AR LU 4B MO BRI RE T B SS, HERAFRIT¥E
M (P=0.001). HGraphpad prism 8#! B a0+ pr~(E4):

GBC-SD

1500+
-=— \/ector

—s— RhoA-siRNA
1000+

*

500

cell viability(%)

*

% % *

T L} L]
Oh 12h 24h 48h 72h

GBC-SD
1500

1000+

(72h)

500+

Relative cell viability(%)

xO

v.
400 'é\q.é
v.
&°

4 siRNA-NC 45 siRNA-RhoA 4 GBC-SD #HHfus¥5fE H

" P<0.01)
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4 YUER RhoA Ri&kMHk4t GBC-SD HiEBRBEFZEES
4.1 RIJRL%

AT HRFVIUER RhoA FiASt GBC-SD B 52N, & FAARIIR LI w82
GBC-SD 7E T4 RhoA Rik M HIZR1L, Wik SA Fiox. Bl Oh NS, 5
7 48h EMRREERBAEAREL S, FRE/R, 5 NCHAMLL, siRNA-RhoA
A+ GBC-SD MXIRE A ERIE, Bl RhoA-siRNA b ¥ f5 i i $E/& 40 T 7%
ReNAE TR, ZREEGRITFEEN (P=0.007), W& 5B B,

siRNA-RhoA

SIRNA-NC

Oh

5A GBC-CD H4H kR sc% &
RFEM B H: siRNA-RhoA . siRNA-NCZH %1JR0. 48h/5 Y48 F#1%(10%20).
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GBC-SD

g 1.5+
c
o
(1]
5 1.0- -
X
3 I —
®
c 0.54
i)
©
2
= 0.0 .
ot \g
v.'
QSO
5B ZARRIELIINE RhoA-siRNA 3 E BB AT RE S
" P<0.01)
4.2 Transwell 3248

Transwell SEZ& U1 6A . 6B Fzr. 4320y siRNA -RhoA 45 siRNA-NC 4.
B 48h ZH G, EHITE. siRNA-NC 4. siRNA-RhoA 4 1i &5 Rt E,
BEMLIEFE =A~/NZ TS, siRNA-RhoA £ 98.667+11.504, siRNA-NC 4H
162.333+17.785, 4 EIEARAEILALTR S, H Graphpad prism 8 B E 7. BE
BiB siRNA -RhoA AR ZZEE N PR, ERFHITFE L (P=0.006),
Rz 4.

#* 4.siRNA-RhoA #H. siRNA-NC #H/N%E GBC it &R

ZH 1) /NE GBC gt PiE
siRNA-RhoA #H 98.667+11.504
P=0.006
siRNA-NC 4 162.333+17.785

E: P05, EREBHTERXL.
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siRNA-RhoAZR

siRNA-NCZR

B 6A GBC-CD §J] Transwell 325 &
RFEHE F: siRNA-RhoA #H. siRNA-NC HE BERBHNENRZEEMET
T (10x10).

-

.

(/]
1

t =

S

-

S

- 1.04

£ 1.0

] % %

D

o o —

2 057

b

5

[

& 0.0 -
& o
< ",)\q§

F

Q’g
Bl 6B siRNA-RhoA 45 siRNA-NC 4 GBC-SD 4ifiR &8t}

(" P<0.01)

5 Y13k EIF5A2 % RhoA. ROCK I H FRiE I

EH BRI Ea NG R(E7) 2R, LLGAPDHAKWNZ, GBC-SDHJ
siRNA-EIF5A 254 YL 40 TE #£ 4448h /5, EIF5A2. RhoA. ROCKIZRIEE HKIRE 1%
F 7404, Western blotf1 % #59, MsiRNA-NCHIGBC-SDHIREIFEHS Fr48h /5
EIF5A2. RhoA. ROCK 1FEHHBEHMX IEHR . K WBE R LlImagepro Plus#k
HEXHE R FE A5 an TR $3kE, HFF Graphpad prism 8% E A E, MAEHATLL
i, HGEIF5A2 -siRNAKIGBC-SDAIMUAR B TR 4 B HIGBC-SD4A MY, H
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EIFSA2 &R A E AR/KFHEEBEE (P<0.001), [RERhoAZE /K8 SRR
(P<0.001), RhoAE A F##45 FROCK IREWIEK (P=0.047), BEKS5.

225.5iRNA-NCZH . siRNA-EIFSA24H & E AN REE N

HixEA siRNA-EIF5A241 siRNA-NC4H PlE
RhoA 0.227+0.074 1£0.187 <0.001
ROCK 1 0.877+0.090 1£0.086 0.047
EIF5A2 0.170+0.056 1£0.062 <0.001

E: P<0.05, EREFHITHFENL.

T15
VECTOR + - 5 !
EIF5A2-siRNA -  + <
(Y] 3 Vector
. X 1.04 L L, T .
anti-RhoA |l =% 5 B EIF5A2-siRNA
)
anti-ROCK1 |ame e g
£ 0.5-
anti-EIF5A2 | @D e S iy -
=
: N N
Q
anti-GAPDH (a0 e o 0.0 T T T
el WKL o, ]

K7 EIF5A2-siRNAXTEIF5A2. RhoA. ROCK I EAREHKE W

C'P<0.05, ™ P<0.001)
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i it

1 JHIEERRATRFE R E

JEBERYE T AR, it B S EREFERN %>, 1777 4, [HEE
R OE HRR%E Stop KIFEIRE, HNESH, BIEEHELHLHE. A5
MEkEF A EE. FXFRARPY WERIEE A K GBC BEHT TRE, 3
WEHL B EMIERER, #TWEH: B GBC MXEAHA PALAETRF Y
NF 13 AL AN, Bl—#5 B E A RIS I8 B 5 A7iE i 18] K Kl
M ASEITRIEX GBC 4T RS WiMEe 1itmE A%, FHik, #FF GBC Alke
MR EAER TR & NMERE R RAANRE T RFEEBHE PR .

AEFEE R R TFIER A 59 ¥, RE GBC RIEXEE LSRR 1/4. AT
REFAIEH, GBC MRELESERERAFIMER. KBS EEESELR
~EEEERY, SEAHKNE—EMRR, XL EERENEER TR
LR EEAREN 13 . HOBETaER: KPRYRIBAEE & AN RER
RERRL, FIBAMEERE, AMAZSHARBERRE. FFE, 4 1~6%HE
SREENEEREREHRTES P, BAFFREARSH THREEN SRR
%, RAEWANERRFHERRE . NER GBC ME ALK, 41 543 GBC
fIEH 10%, ZHX GBC BEH 80X FEME A, HEAKFEREINT GB X
KSR O 0 5 R DT il AR, RS ERE R RE KT
2, BRHESEELEERNSR.

FSMERER TR ERE. HREFEN A &S LERN &I IRIE R GE,
24 1/4 PEMEBRETREEAMERER %P, XiXHREBEARERI TR
BB SR EERRS R

MARZEFRAZYMR. 47 EESHRER, FEMYEHEREREN
1, G RIGTT B B SR ALt Fu B al . A 08 fE 5% T 77 7E KRAS.CDKN2A/B.
TP53. pl6. MUCI. VEGF. COX-2. HMGA2 X [R5, HE5HEEREE
BETAELD O, R ET R, AEREERE SEHERKFHSHELR
IR RAEBENY, BdERRETFHREEBRETHL, ATBF=HHE
FiA R, STanam Y2t R E T &N, BRAREY AR E B R
MFRBHIFI A BRI R SURERBEE T 4. DNA FEA T UL FEE
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HEE S FBREA TR, AHARNEBENMEERPREARTENER, #F
BE5RANEFSEEYMALL, HHARRKIN, JIBk PKM2 #%EE miR-122
A LA I ZE S A AT, T MALAT 1 % ERK/MAPK i B8 5 {2 7E IH 285 1
TR RO,

B EATA, BT REEENENSRE, SNXFERFRNEMN. HXEENA
FURBEEROTE. B AN BEIFSA2 2R 7E & 38 M iR 42 41 o i 7T
AN, HEr A BIFSA2 B:R 5 FHE . BRARAE . P88 . Bt . S EBE.
i e/ N BIE A B FVIER R, EIFSA2 REA AT HE AR iR A K &
.

A I /N B R AR R W EIFSA2 BEEANGEEBEA AP EERE,
HE5MERREER IBEREERIE . A5/ RITER EIFSA2 £H
Al SN B SRR A, (EALHIAR B, 1RE DEHITIRARA . RhoA HEHE
IR, FHE. E3UE. WHREEE TLHENBKA, AMABHNER:
RhoA H B N RREFER K AHFE 4 R kL, HEANRIEREH LR mRik,
UTER RohA &R EBAMETE. RE. TBS, HLEAR, XiIRHE
F)E 5 RhoA EAFEHEVINE R, MUK EIFSA2 R 5, JHEZE MM+ RhoA.
ROCKI & H#iLk3 T %, i8] RhoA/ROCK IR AT 665 5 EIF5A2 H R 5| 20 %
AN . B892, Bl RnoA/ROCK @B ] §57F AH B s B AR rh e 5 —
SERREER, X AR RERRERBRERN S FHGIT ARG T HEE.
2 HE PR L WT

ARERZ IR ENRREANLRERE, RHZHER, RRANESE
X AR, BMANRIAE LA, 3E. K. £25F5%. BEEREY
FEJ CEA. CA199, HRRMEAT, RS HAERFRERRESN GBC
FrisWitestt, B LHEARELMERERTRE R ARERFNFIE,
SEAMBAEIER.. AE TEA. CT. MRCP Xt TR K12 W th R AN AT ER Bk,
AN AITHE FRER AT — 2 N2l E.

HTFZ R EMSHREY, X TR EIHE XS KT B84k
WM, ALBLEiR, WTCAEH RhoA HA{EEIER, /5663 RhoA fERH
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FEREY, NEEECERE T —NERE, XFTERKRATELEENE N
Wik
3 P ARITIR

JEZEE = —ME R H R BN RE, RN EH BV, B
HRERE, RFEER, RBEBRAR, FEZE, SRZEERTH.
GBC ¥EURMBRENE, GFFE. BT 2HBBURFIIHSHLE, R
HE 4R EMEEREE, £RMEEMERINURTALEYR . REBERRARMNER
RREEEREEREIT TN, BRKEERESERERE.

3.1 MBI FERIR R R MR RIER R RRTT 7R, GBC BRIBHITFRE
TR EREABMERITN, 5MFEREFMAL, EERL, #EHBEET
WEEFRTIREREEGFE, DABGXEEVIRFEN R . IRFERIE
ITRARREEREEEENA -2, HRE 20%-30%"% EHH L HTRE
s 711

3.2 EFEITVR . BT EERIBER R IR B i AT s ER . AR
FE b BE AR E, MRBIERE BE RN, WEITER AN B EEE,
MWRIEIT AR E N AMALNR. EEEMGAEEMSECEN GBC BiEITIREt
THFERE: BT, BIDIEEENE el & AR BRI VE, R B HITIE,
LI BT AN 55 g0, BART e AR UE T R BT BB R
{5 FOLFOX(5- 5 R M B A1 b FI40)0. CAPOX(HR 5 At ige i BLyb ) 41yl 521,
GC(7 Tt AR 4 IH0 Gemox(F FaftiE A RyDFI ) B & T U8R & H
K RIETT PRI ERWITH R

3.3 IE4ER, MHEERSEENAITEVE TR, BEEEWITFRIMEIER
BN, xR, & —FRIT AR B EIEIT F B, R — M e IT iR .
ARFSE NS I Fol R BAERER B 8, AT DUSEE A AR m¥a 97 3R A R
“BEAR A Fo XK RMIEVEST B Rt R, B 0L VR IT B R TE 1988
FEETRHEULYROBETRBERN, XMLEYFRIE 1900° V£ 585 7H
Br— L M. B E , BTG IT $E P BIE YT B RE T AT E 1, I HEE
iR AR TR A, TSI AR B AL R D 8, KB
MYRIT AV E A AIE K, Kb/ el RS EE E4mn,
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T TR A RES MR ENE, RLEFMEMENERS, m—Hs
B R SHREET EWELSE, SmEmMEa AT MESE
E ST AR

LT HBiAX T GBC MM N5 5B B ThRERR IS I & Fhde F 1 25 W i s AR
7, song SHVEE T IXLEIFAMALS SEB M EEIT, XEEIFEEKET
ZHREREE. LEAREKEFEZE, BFERTRE 1. BFAEETRE
1. TP53. KIT X% CDKN2A/B %%,

RhoA/ROCK R H TN ER, BiT4HE =N 550 H K BEED
% Thfg. #EHRIE, RhoA AT FEAR ROCK I, i ROCK I #iFEHIE{EH
RGNS E MBI NI ES-VEREKEE 4. RO
Uk RhoA P4 4B ZERE 4 MIEERE /1, H RhoA X #i T ROCKI EHHK
KL TR, ATLLAH RhoA/ROCK @B n] RE 7 7E TR Bt 2 rh, Ak
IHFR T AEZERE 5 RhoA. ROCK I HERHEMELR, KReErHZ@BkITR ™
EHIRUE, ATLA3RH RhoA/ROCK B EBERERBHEK, BENS
J& BB AR T IR AL S ek,
4 RhoA 5HEMAMRMREA

Rho FK¥EE A X “Rho GTP B§”, £/D G BEAFIKFTHRA, HTFHTSS
YA E BEB R E AN RE T E T — R A E XL, Bryce W Duncan
2= NI*1% 3 Semaphorin3F i3t Rho-GTPase 15 544 SIS R kiE8T. & Rho
GTP Bs R B M fE S #5885 1ER, REMBAR S N BHEPEERERE
EHERM S,

BEZIHA, BRELZH Rho KRB AL FHIFRANRRRHFTHH
i, REFIIRSEEAIA R #3268 RhoA. Racl M Cdc4 =AWk, HF Rho
A BRI RBOVRBK . ITEARZARSCH T I5H 1", Rho GTP BEABUERR
NS BARKMRFERE. RNTURBRE, KWTMkS 53 MEARZE
2, EEBRBEHIHR, RERKEERRA RhoA CEBIELRE, 2HIE
RIFIRRE . AL . S EE. BRENNEAESSHHEBAS P RERRE,
BEMRMmppE. @, I8 AREHEEESEIMEX. FHBEEENERN
HIMA B, GEATAPMAPHELKER, R RhoA BREEANGIEEEHHFA
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Rk, B EEERYPIIET HRETEREXBEAHAL S, BAEBESEH
NERIE, XIR7/NE, RhoA WS SHRRIE MBURNLE, N5 4154 GBC-SD
FR L RARAE T AT P BB A

Xu ZEHANRIRHET, RhoA TR SHMET:, Bi0%) S B4k
AGS 77, [FBTFEIRE TR & ROCKI ik, MM inEEAT- &4
caspase-3. cleaved caspase-8 FIRIL, T ROCK ##5Ee4 FHET RhoA I & fE 40
MUEREER. S84 ALR, U3 RhoA HIFRIE, ROCKI IREZH] T #IH,
R PEK GBC-SD i85 . T MEEEES), WTLAHIZIA N RhoA/ROCKI 55
S GBC HE —EMBRR, HAlfR GBCRENHFHESEAR, EFH
— R A .

Fnt, HHFAIESES), 2#F@BiTMH RhoA/ROCK/MMPs 15 5@ B iE M
k4% H B BE BR(LPA) % F 19 FLARSE MCF-7 S8 51T . Bl3W4) RhoA/
ROCK 5 SiER%, AIMEMBIRE, NTAERTHER, X54AMAMERN
HEYEH .

BFHH AR, BIRBFN BH RhoA-shRNA 74k 5140l S5 b 5B 32 0
BV E TR, BEAAT RN TRREREHES T Mg
. BHIEAT BN, RhoA/ROCK E# S 5 AZEMMENRAE. Bt R
2, RhoA MHIFI Tzt K#HE, LUSH BEAEHT RhoA HE A
I ARG -

H T E M4+ A 5 RhoA TEAE B HIIE A A% . Hang ZMIBF LB,
FLFEZ54) JOT01007 iEiL F#1% RhoA. ROCK I 1 FAK &Rk, Mimilsl =3
A CaSki RFBHE . SEFTM AV CLKIE RhoA RiET AEFERA L,
AW RN T, K RhoA IRIEBETR X GBC-SD & J7 H AW 1B AT

& P A K EF C it ii# RhoA/ROCK II 15 BB BN moesin FIRIE
FEHHBOE, SRS EIRAMRTIE. MR, ROCK EHE/
AR . AR, FLBE. NRESEMMETESRE. RAERE RhoA
) T E E ROCKLEIT — RFUKM, & 58&E I RhoA FF kA ROCKI
BARERSE, TEVIE EIF5SA2 Z£F M RhoA. ROCKI EHREE, MimHH
=HEZEPIERRXR, N GBC HRFBHLHEIR B ERKE.
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#4142 ik Bombesin A] Bl i % RhoA M T #2 ROCK {2 i 8 51l BRIE T8
1 ROCK 1451l 751 o) 441 ) ey 4 B RS, ROCK 40t 7 % feke 9 T AR 281 — 2 9 310
HRIRBERR, AWFF/ N T — S8R ROCK #II7I%T GBC-SD H#H 12 2248
HIFZIA

Kamai Z 5T 7045 1%, RhoA. ROCK RIS T EmEik, B 5MENS
. NEREERERMEEFEBREREVIMX, RhoA/ROCK 155 BEIERVIE
MRERRBIESDEEHANKIEM, #3RE RhoA. ROCK &A1l Be/E N NE
HEWGHREY. SEFTRELRLR: TH EIF5A2 FI15RE T3 RhoA . ROCKI
HIRIE TR, BAE 58, RnoA/ROCKI 15 538 B, 7] 655 55 I FE/E i BN LA .
FIBT, AFsE/hHIRH, RhoA. ROCKI SHEEEEFG KRB A ZEUIMKEL, X
¥ R RSB LB T BT
5 RhoA ZEF{EIBIBAMAIMNE. TBS5RR

& RhoA W ZMBHRT RETRIL, XEARLRERMAYE. BARL
BRIZ i RhoA 5Bl 40 e X2 24 & VIAHSL, FTUAT/R#E RhoA 7EIRZESE R IR
EREBHBIEPREEEH.

AW AFIPHRIT VLB RhoA EFHEx FIREEAMAAIRE . RATE eHE
RhoA F#iJr B (RhoA-siRNA) R FHHNC-siRNA), SR JG 3T IHBE 40 b5 |
EBMEBRMHERELEH R . Bt CCK-8 LT AMmiEaet /1, SRERA
EX RhoA E K 5% GBC 4HM134%E . RIR LA Transwell S24045 R BBk
RhoA %X 5 86 H X3t GBC-SD XM/R& &, [, GBC-SD H{RZFAE /12 E
THIH], XN FEIEIT FEMK RhoA R B9 Ik T #1 T Bt it B .

sesh, FETAAPDARTHARR: B n TR EIFSA2 £F K
®ik, Aep il B R A0A I . TR R EEE ST . KT FUIBIL Western blot
Rl 7% B¢ siRNA-EIFSA2 ) GBC-SD, 3 EIF5A2 &£ RhoA ZH. ROCK 1%
HPI&WRES, 7781 EIFSA2 FI0/5 EIF5A2 ZEEFE R A KK F K& RhoA
BEKFHEREK ROCKIEAREEHRZS 7% .. XIRRETHREIIIEE
FEYNPE EIFSA2 2 F MR IEJE, RhoA/ROCK | JEHE T A S 5 H 209 40 MU 1 578 J2 5 F
#1221 . Eunsun Ko & 5728 Nrf2 it RhoA/ROCK1 421373/
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R EERNIEZES, X5RRERELHRYER, EE{K RhoA/ROCK] 1
1%, MEIBEEMREIGE. BREEIBET.
6 FAPRERE

AR WFE LR R 24, REERIHA AT A 4HEH Western blot. PCR
£ RhoA EH, HIFEFEE SHEERABAFARRNHERR. ALRIEAM
BTG siRNA iR, HEEHERE, RESBREFRBEHARIKBINS] RhoA
ERRENFRCHER.

ERERNR, AELWEREY, ANEIBTREH K A5 E 25 40 H 35 5 UE
7 RhoA 7EfHFEEHIFRIE, RhoA MK SMEIRAMMAIEE. T8 B2/,
BB EZE/E 4 AD EIFSA2 2R J5, RhoA F /KT EE(E, RhoA TR
A ROCK I FIRIATREMR, &6 AMAPHZATLRE R : TIIETEREH M EIFS
A2 BEFFIRIAGIRREZMMITE . T8 R/ 1EMK, BRILT R, EIF5A2
Rt A0 B A MU IS T B 1R 22 B8 /1 T BB 5 RhoA/ROCK 115 5@ BEHHC,
ARKRBEEZLRNE HEE BEIRKAE EIFSA2 ZEN-SHEBEREREF
RhoA/ROCK I 15 5B B i BA&iE3h, [ A AH 355 40 A 3R 78 41 R4 PR B0 iR
PL % RhoA-siRNA. EIF5A2-siRNA A&7 M #R B 44 Py IE BBy 14 B AR K i Rk ik
ITHAE, BRTSERIAREMTE, N T MUERZEERKIR, U EARZA
Bl R4 f5 g it AU RE R T 1]
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3. BR(R4ARSMBZERE M EIFSA2 ZEFERIE, TI{# RhoA. ROCK1HBR
BT

36



853k

[1] Hundal R, Shaffer E A. Gallbladder cancer: epidemiology and outcome. Clin Epidemiol, 2014,
6:99-109.

[2] Shu Y J, Bao R F, Jiang L, Wang Z, Wang X A, Zhang F, Liang HB, LiHF, Ye YY, Xiang S S,
Weng H Wu X S, LiM L, Hu YP, Lu W, Zhang Y J, Zhu J, Dong P, Liu Y B.
MicroRNA-29¢c-5p suppresses gallbladder carcinoma progression by directly targeting
CPEB4 and inhibiting the MAPK pathway . Cell Death Differ, 2017, 24(3): 445-457.

[3] Siegel R L, Miller K D, Jemal A. Cancer statistics, 2016 . CA Cancer J Clin, 2016, 66(1): 7-30.

[4] Torre L A, Bray F, Siegel R L, Ferlay J, Lortet-tieulent J, Jemal A. Global cancer statistics,
2012 . CA Cancer J Clin, 2015, 65(2): 87-108.

[5]1LiM, Zhang Z, Li X, Ye J, Wu X, Tan Z, LiU C, Shen B, Wang X A, Wu W, Zhou D, Zhang D,
Wang T, Liu B, Qu K, Ding Q, Weng H, Ding Q, Mu J, Shu Y, Bao R, Cao Y, Chen P, Liu T,
Jiang L, Hu Y, Dong P, Gu J, Lu W, Shi W, Lu J, Gong W, Tang Z, Zhang Y, Wang X, Chin y
E, Weng X, Zhang H, Tang W, Zheng Y, He L, Wang H, Liu Y, Liu Y. Whole-exome and
targeted gene sequencing of gallbladder carcinoma identifies recurrent mutations in the ErbB
pathway. Nat Genet, 2014, 46(8): 872-876.

[6] Shu Y J, Weng H, Ye Y Y, Hu Y P, Bao R F, Cao Y, Wang X A, Zhang F, Xiang S S, LiHF, Wu
XS, LiML, Jiang L, Lu W, Han B S, Jie Z G, Liu Y B. SPOCK1 as a potential cancer
prognostic marker promotes the proliferation and metastasis of gallbladder cancer cells by
activating the PI3K/AKT pathway . Mol Cancer, 2015, 14(1): 12.

[7] Zhang Y, Liu S, Wang L, Wu Y, Hao J, Wang Z, Lu W, Wang X A, Zhang F, Cao Y, Liang H, Li
H, Ye Y, Ma Q, Zhao S, Shu Y, Bao R, Jiang L, Hu Y, Zhou J, Chen L, Liu Y. A novel
PI3K/AKT signaling axis mediates Nectin-4-induced gallbladder cancer cell proliferation,
metastasis and tumor growth . Cancer Lett, 2016, 375(1): 179-189.

[8] Gourgiotis S, Kocher H M, Solaini L, Yarollahi A, Tsiambas E, Salemis N S. Gallbladder
cancer . Am J Surg, 2008, 196(2): 252-264.

[9] Hueman M T, Vollmer C M, JR., Pawlik T M. Evolving treatment strategies for gallbladder
cancer . Ann Surg Oncol, 2009, 16(8): 2101-2115.

[10]Li Z, Chen Y, Wang X, Zhang H, Zhang Y, Gao Y, Weng M, Wang L, Liang H, Li M, Zhang F,
Zhao S, Liu S, Cao Y, Shu Y, Bao R, Zhou J, Liu X, Yan Y, Zhen L, Dong Q, Liu Y. LASP-1

37



induces proliferation, metastasis and cell cycle arrest at the G2/M phase in gallbladder cancer
by down-regulating S100P via the PI3K/AKT pathway . Cancer Lett, 2016, 372(2): 239-50.

(1] 4BE R, kM. 2EBELIERRITHFAERE. FEZAMIRE, 2000, (01):
43-46.

[12] Foster J M, Hoshi H, Gibbs J F, Iyer R, Javle M, Chu Q, Kuvshinoff B. Gallbladder cancer:
Defining the indications for primary radical resection and radical re-resection. Ann Surg
Oncol, 2007, 14(2): 833-840.

[13] BRI, REZEROAREI 24 A M EERIERBER. PEEASMRIEE, 2011, 31(03):
207-209.

(14] Fi=hs, ®EER, HAZF, XIBR. RSELEKET IoRNA £44E5A 3 NBEERT
BRFHIRW. BEERSMRL, 2017, 30(05):338-342.

[151Cao Y, Liu X, Lu W, Chen Y, Wu X, Li M, Wang X A, Zhang F, Jiang L, Zhang Y, Hu Y,
Xiang S, Shu Y, Bao R, Li H, Wu W, Weng H, Yen Y, Liu Y. Fibronectin promotes cell
proliferation and invasion through mTOR signaling pathway activation in gallbladder cancer .
Cancer Lett, 2015, 360(2): 141-150.

[16] ShuY J, Weng H, Bao R F, Wu X S, Ding Q, Cao Y, Wang X A, Zhang F, Xiang S S, Li HF,
LiML, MulJ S, Wu WG, Liu Y B. Clinical and prognostic significance of preoperative
plasma hyperfibrinogenemia in gallbladder cancer patients following surgical resection: a
retrospective and in vitro study . BMC cancer, 2014, 14:566.

[177Wu XS, ShiLB,Li M L, Ding Q, Weng H, Wu W G, Cao Y, Bao R F, Shu Y J, Ding Q C,
MulJ S, GuJ, Dong P, Liu Y B. Evaluation of two inflammation-based prognostic scores in
patients with resectable gallbladder carcinoma . Ann Surg Oncol, 2014, 21(2): 449-457.

(18] #EZKiS, E&I8A, BET. BERSHAGITIEHE 015/ . IRAFIERRE, 2016,
32(03) :411-409.

[19] Manickam N, Patel M, Griendling K K, Gorin Y, Bames J L. RhoA/Rho kinase mediates
TGF-pl-induced kidney myofibroblast activation through Poldip2/Nox4-derived reactive
oxygen species . American journal of physiology Renal physiology, 2014, 307(2): F159-171.

[20]Nithipatikom K, Gomez-granados A D, Tang A T, Pfeiffer A W, Williamns C L, Campbell W B,
Cannabinoid receptor type 1 (CB1) activation inhibits small GTPase RhoA activity and

regulates motility of prostate carcinoma cells . Endocrinology, 2012, 153(1): 29-41.
38



{217 Liu J, Zhang Y, Xu R, Du J, Hu Z, Yang L, Chen Y, Zhu Y, Gu L. PI3K/Akt-dependent
phosphorylation of GSK3f and activation of RhoA regulate Wnt5a-induced gastric cancer
cell migration . Cellular signalling, 2013, 25(2): 447-456.

[22] Jeong D, Park S, Kim H, Kim CJ, Ahn T S, Bae S B, Kim H J, Kim T H, Im J, Lee M S,
Kwon H Y, Back M J. RhoA is associated with invasion and poor prognosis in colorectal
cancer . International journal of oncology, 2016, 48(2): 714-722.

[23] Hwang H, Kim E K, Park J, Suh P G, Cho Y K. RhoA and Racl play independent roles in
lysophosphatidic acid-induced ovarian cancer chemotaxis. Integrative biology : quantitative
biosciences from nano to macro, 2014, 6(3): 267-276.

[24] tHEE, TH, EEF. HEHALR RhoA REAESREEBHXR. ARBEILENNE
5T, 2020, 25(01): 51-54.

[25] XIBEE. eIF5A2 ZEEUIEAN BIEMMEHE. THEKLIRIBIR, FHKE,
2016.

[26] Tang D J, Dong S S, MaN F, Xie D, Chen L, Fu L, Lau S H, i Y, Li Y, Guan X Y.
Overexpression of eukaryotic initiation factor 5A2 enhances cell motility and promotes
tumor metastasis in hepatocellular carcinoma . Hepatology, 2010, 51(4): 1255-1263.

[27] Xu X T, Song Q B, Yao Y, Ruan P, Tao Z Z. Inhibition of RhoA/ROCK signaling pathway
promotes the apoptosis of gastric cancer cells. Hepato-gastroenterology, 2012, 59(120):
2523-2526.

[28] Fujimura K, Choi S, Wyse M, Stmadel J, Wright T, Klemke R. Eukaryotic Translation
Initiation Factor 5A (EIF5A) Regulates Pancreatic Cancer Metastasis by Modulating RhoA
and Rho-associated Kinase (ROCK) Protein Expression Levels. The Journal of biological
chemistry, 2015, 290(50): 29907-29919.

[29] Kaibuchi K, Kuroda S, Amano M. Regulation of the cytoskeleton and cell adhesion by the
Rho family GTPases in mammalian cells. Annual review of biochemistry, 1999, 68: 459-486.

[30] Julian L, Olson M F. Rho-associated coiled-coil containing kinases (ROCK): structure,
regulation, and functions . Small GTPases, 2014, 5:629846.

[31] Tawab osman N, Khalaf M, Tbraheem S. Assessment of CIP2A and ROCK-I expression and
their prognostic value in breast cancer. Polish journal of pathology : official journal of the

Polish Society of Pathologists, 2020, 71(2): 87-98.
39



[32] Nakagawa O, Fujisawa K, Ishizaki T, Saito Y, Nakao K, Narumiya S. ROCK-I and ROCK-II,
two isoforms of Rho-associated coiled-coil forming protein serine/threonine kinase in mice.
FEBS letters, 1996, 392(2): 189-193.

[33] {2 1L, siRNA TIAESMNERBELM EIFSA2 FIRE &R MRERKEW; BH
BEEHRIKE, 2020.

[34] Cubertafond P, Mathonnet M, Gainant A, Launois B. Radical surgery for gallbladder cancer.
Results of the French Surgical Association Survey .Hepato-gastroenterology, 1999, 46(27):
1567-1571.

351 ARAR. REBEBEENRBREREIFHEE. FFRBRSIEIRE, 1999, 01: 53-54.

[36] Zatonski W A, Lowenfels A B, Boyle P, Maisonneuve P, Bueno DE,Mesquita H B, Ghadirian
P, Jain M, Przewozniak K, Baghurst P, Moerman C J, Simard A, Howe G R, Mcmichael A J,
Hsieh C C, Walker A M. Epidemiologic aspects of gallbladder cancer: a case-control study of
the SEARCH Program of the International Agency for Research on Cancer. Journal of the
National Cancer Institute, 1997, 89(15): 1132-1138.

[37]Dutta U, Bush N, Kalsi D, Popli P, Kapoor V K. Epidemiology of gallbladder cancer in India .
Chinese clinical oncology, 2019, 8(4): 33.

[38] Schnelldorfer T. Porcelain gallbladder: a benign process or concern for malignancy? . Journal
of gastrointestinal surgery : official journal of the Society for Surgery of the Alimentary Tract,
2013, 17(6): 1161-1168.

[39] Cunningham S C, Alexander H R. Porcelain gallbladder and cancer: ethnicity explains a
discrepant literature?. The American journal of medicine, 2007, 120(4): e17-18.

[40] Song X, Hu Y, Li Y, Shao R, Liu F, Liu Y. Overview of current targeted therapy in gallbladder
cancer . Signal transduction and targeted therapy, 2020, 5(1): 230.

[41] BEK, BTER, XFE. ARREEKETRZE 2/neu EFRFEMIE RLEEEME TR
BFFCERE. FEEIII R E, 2015, 14(05): 434-437.

[42] Li M, Liu F, Zhang F, Zhou W, Jiang X, Yang Y, Qu K, Wang Y, Ma Q, Wang T, Bai L, Wang
Z,Song X, ZhuY, Yuan R, Gao Y, Liu Y, Jin Y, Li H, Xiang S, Ye Y, Zhang Y, Jiang L, Hu Y,
Hao Y, Lu W, Chen S, Gu J, Zhou J, Gong W, Zhang Y, Wang X, Lin X, Liu C, Liu H, Lin Y,
Liu Y. Genomic ERBB2/ERBB3 mutations promote PD-L1-mediated immune escape in

gallbladder cancer: a whole-exome sequencing analysis . Gut, 2019, 68(6): 1024-1033.
40



[43] House M G, Wistuba, II, Argani P, Guo M, Schulick R D, Hruban R H, Herman J G, Maitra A.
Progression of gene hypermethylation in gallstone disease leading to gallbladder cancer . Ann
Surg Oncol, 2003, 10(8): 882-889.

[44HoYP, JinYP, Wu XS, Yang Y, Li Y S, Li HF, Xiang S S, Song X L, Jiang L, Zhang Y J,
Huang W, Chen S L, Liu F T, Chen C, Zhu Q, Chen H Z, Shao R, Liu Y B. LncRNA-HGBC
stabilized by HuR promotes gallbladder cancer progression by regulating miR-502-3p
/SET/AKT axis . Mol Cancer, 2019, 18(1): 167.

[45] Subbiah I M, Subbiah V, Tsimberidou A M, Naing A, Kaseb A O, Javle m, Fu S, Hong D S,
Piha-paul S, Wheler J J, Hess K R, Janku F, Falchook G S, Wolff R A, Kurzrock R. Targeted
therapy of advanced gallbladder cancer and cholangiocarcinoma with aggressive biology:
eliciting early response signals from phase 1 trials. Oncotarget, 2013, 4(1): 156-165.

[46] XIBOR, R, HEBEEETIHE . LEEZ, 2014, 35(14): 6-8.

[47] Primrose J N, Fox R P, Palmer D H, Malik H Z, Prasad R, Mirza D, Anthony A, Corric P,
Falk S, Finch-jones M, Wasan H, Ross P, Wall L, Wadsley J, Evans J T R, Stocken D,
Praseedom R, Ma Y T, Davidson B, Neoptolemos J P, Iveson T, Raftery J, Zhu S,
Cunningham D, Garden O J, Stubbs C, Valle J W, Bridgewater J. Capecitabine compared
with observation in resected biliary tract cancer (BILCAP): a randomised, controlled,
multicentre, phase 3 study. The Lancet Oncology, 2019, 20(5): 663-673.

(48] Ben-josef E, Guthrie K A, El-khoueiry A B, Corless C L, Zalupski M M, Lowy A M, Thomas
CR, Jr, Alberts S R, Dawson L A, Micetich K C, Thomas M B, Siegel A B, Blanke C D.
Swog S: A Phase II Intergroup Trial of Adjuvant Capecitabine and Gemcitabine Followed by
Radiotherapy and Concurrent Capecitabine in Extrahepatic Cholangiocarcinoma and
Gallbladder Carcinoma. Journal of clinical oncology : official journal of the American
Society of Clinical Oncology, 2015, 33(24): 2617-2622.

[49] Valle J, Wasan H, Palmer D H, Cunningham D, Anthoney A, Maraveyas A, Madhusudan S,
Iveson T, Hughes S, Pereira S P, Roughton M, Bridgewater J. Cisplatin plus gemcitabine
versus gemcitabine for biliary tract cancer. The New England journal of medicine, 2010,
362(14): 1273-1281.

[50] Sinn M, Wege H, Stein A. Biliary tract cancer: on the way to a personalized therapy.

Deutsche medizinische Wochenschrift (1946), 2020, 145(7): 442-446.
a1



[51] Graham J S, Boyd K, Coxon F Y, Wall L R, Eatock m m, Maughan T S, Highley M, Soulis E,
Harden S, Biitzberger-zimmerli P, Evans T R. A phase II study of capecitabine and oxaliplatin
combination chemotherapy in patients with inoperable adenocarcinoma of the gall bladder or
biliary tract. BMC research notes, 2016, 9:161.

[52] Gunnlaugsson A, Anderson H, Lind P, Glimelius B, Johnsson A. Multicentre phase I-II trial
of capecitabine and oxaliplatin in combination with radiotherapy for unresectable pancreatic
and biliary tract cancer: The CORGI-U study. Radiotherapy and oncology : joumal of the
European Society for Therapeutic Radiology and Oncology, 2010, 95(3): 292-297.

[53] Sharma A, Kalyan mohanti B, Pal chaudhary S, Sreenivas V, Kumar sahoo R, Kumar shukla
N, Thulkar S, Pal S, Deo S V, Pathy S, Ranjan dash N, Kumar S, Bhatnagar S, Kumar R,
Mishra S, Sahni P, Iyer V K, Raina V. Modified gemcitabine and oxaliplatin or gemcitabine +
cisplatin in unresectable gallbladder cancer: Results of a phase III randomised controlled
trial . European journal of cancer (Oxford, England : 1990), 2019, 123:162-170.

[54] Qin T J, Zhao X H, Yun J, Zhang L X, Ruan Z P, Pan B R. Efficacy and safety of
gemcitabine-oxaliplatin combined with huachansu in patients with advanced gallbladder
carcinoma . World journal of gastroenterology, 2008, 14(33): 5210-5216.

[55] Cai Q, Wang S, Jin L, Weng M, Zhou D, Wang J, Tang Z, Quan Z. Long non-coding RNA
GBCDRInc1 induces chemoresistance of gallbladder cancer cells by activating autophagy.
Mol Cancer, 2019, 18(1): 82.

[56] Brodsky F M. Monoclonal antibodies as magic bullets. Pharmaceutical research, 1988, 5(1):
1-9.

[57] Lee Y T, Tan Y J, Oon C E. Molecular targeted therapy: Treating cancer with specificity.
European journal of pharmacology, 2018, 834:188-196.

[58] Gasser M, Waaga-gasser A M. Therapeutic Antibodies in Cancer Therapy. Advances in
experimental medicine and biology, 2016, 917:95-120.

[59] Wen Y M, Shi Y. Immune Complex Vaccination . Current topics in microbiology and
immunology, 2019, 423:95-118.

[60] Seebacher N A, Stacy A E, Porter G M, Merlot A M. Clinical development of targeted and
immune based anti-cancer therapies. Journal of experimental & clinical cancer research : CR,

2019, 38(1): 156.
a2



[61] Amano M, Nakayama M, Kaibuchi K..Rho-kinase/ROCK: A key regulator of the
cytoskeleton and cell polarity . Cytoskeleton (Hoboken, NJ), 2010, 67(9): 545-554.

[62] Duncan B W, Mohan V, Wade S D, Truong Y, Kampov-polevoi A, Temple B R, Maness P F.
Semaphorin3F Drives Dendritic Spine Pruning Through Rho-GTPase Signaling. Molecular
neurobiology, 2021,

[63] Heasman S J, Ridley A J. Mammalian Rho GTPases: new insights into their functions from in
vivo studies . Nature reviews Molecular cell biology, 2008, 9(9): 690-701.

[64] Aronheim A, Broder Y C, Cohen A, Fritsch A, Belisle B, ABO A. Chp, a homologue of the
GTPase Cdc42Hs, activates the JINK pathway and is implicated in reorganizing the actin
cytoskeleton . Current biology : CB, 1998, 8(20): 1125-1128.

[65] Gouw L G, Reading N S, Jenson S D, Lim M S, Elenitoba-johnson K S. Expression of the
Rho-family GTPase gene RHOF in lymphocyte subsets and malignant lymphomas . British
journal of haematology, 2005, 129(4): 531-533.

[66] Benitah S A, Valerén P F, Van aelst L, Marshall C J, Lacal J C. Rho GTPases in human cancer:
an unresolved link to upstream and downstream transcriptional regulation. Biochimica et
biophysica acta, 2004, 1705(2): 121-132.

[67] Senapati S, Rachagani S, Chaudhary K, Johansson S L, Singh R K, Batra S K.
Overexpression of macrophage inhibitory cytokine-1 induces metastasis of human prostate
cancer cells through the FAK-RhoA signaling pathway . Oncogene, 2010, 29(9): 1293-1302.

[68] Ariake K, Ohtsuka H, Motoi F, Douchi D, Oikawa M, Rikiyama T, Fukase K, Katayose Y,
Egawa S, Unno M. GCF2/LRRFIP1 promotes colorectal cancer metastasis and liver invasion
through integrin-dependent RhoA activation . Cancer Lett, 2012, 325(1): 99-107.

[69] Sun K, Duan X, Cai H, Liu X, YanG Y, i M, Zhang X, Wang J. Curcumin inhibits
LPA-induced invasion by attenuating RhoA/ROCK/MMPs pathway in MCF7 breast cancer
cells . Clinical and experimental medicine, 2016, 16(1): 37-47.

[70] Wang X, Jiang W, Kang J, Liu Q, Nie M. Knockdown of RhoA expression alters ovarian
cancer biological behavior in vitro and in nude mice . Oncology reports, 2015, 34(2):
891-899.

[71] Huang AC,HsuSC,Kuo CL,Liao CL,LaiK C,Lin TP, Wu S H, Lu HF, Tang N Y, Yang

J S, Chung J G. Involvement of matrix metalloproteinases in the inhibition of cell invasion
43



and migration through the inhibition of NF-[kappa]B by the new synthesize dethyl2-[N-p
-chlorobenzyl-(2'-methyl)]anilino-4-0x0-4,5-dihydrofuran-3-carboxylate(JOTO1007) in
hum an cervical cancer Ca ski cells . In vivo (Athens, Greece), 2009, 23(4): 613-619.

[72] He M, Cheng Y, Li W, Liu Q, Liu J, Huang J, Fu X. Vascular endothelial growth factor C
promotes cervical cancer metastasis via up-regulation and activation of RhoA/ROCK-2
/moesin cascade . BMC cancer, 2010, 10:170.

[73] Wong CM, Wei L, AuS L, Fan D N, Zhou Y, Tsang F H, Law C T, Lee J M, He X, Shi J,
Wong C C, Ng I O. MiR-200b/200c/429 subfamily negatively regulates Rho/ROCK
signaling pathway to suppress hepatocellular carcinoma metastasis. Oncotarget, 2015, 6(15):
13658-13670.

[74] Zheng M, Sun X, Li Y, Zuo W. MicroRNA-145 inhibits growth and migration of breast
cancer cells through targeting oncoprotein ROCK1. Tumour biology : the journal of the
International Society for Oncodevelopmental Biology and Medicine, 2016, 37(6): 8189-8196.

[75] Mcgrail D J, Kieu Q M, Dawson M R. The malignancy of metastatic ovarian cancer cells is
increased on soft matrices through a mechanosensitive Rho-ROCK pathway. Journal of cell
science, 2014, 127(Pt 12): 2621-2626.

[76] KUMPER S, Mardakheh F K, Mccarthy A, Yeo M, Stamp G W, Paul A, Worboys J, Sadok A,
Jorgensen C, Guichard S, Marshall C J. Rho-associated kinase (ROCK) function is essential
for cell cycle progression, senescence and tumorigenesis . eLife, 2016, 5:¢12994.

[77] Zheng R, Iwase A, Shen R, Goodman O B, JR., Sugimoto N, Takuwa Y, Lerner D J, Nanus D
M. Neuropeptide-stimulated cell migration in prostate cancer cells is mediated by RhoA
kinase signaling and inhibited by neutral endopeptidase . Oncogene, 2006, 25(44):
5942-5952.

[78] Kamai T, Tsujii T, Arai K, Takagi K, Asami H, Ito Y, Oshima H. Significant association of
Rho/ROCK pathway with invasion and metastasis of bladder cancer. Clinical cancer
research : an official journal of the American Association for Cancer Research, 2003, 9(7):
2632-2641.

{79] Eunsun K, Dasom K, Wha M D, Hae K §, Yun L J. Nrf2 regulates cell motility through

RhoA-ROCKT1 signalling in non-small-cell lung cancer cells . Scientific reports, 2021, 11(1).



g R
RhoA ZE7EMR A EANFRIR
B R, M HR
HE:

20 42 80 FERFHAZE 90 FEREW N F EF T IIR 2 — =2 M 5 44
RS EK. HHXT RhoGTP BB/ 7 7T KEMFA. HAl Rho 55
HREET BEEMFHNEENFEIER. R E5ERSFTHE T —EHHA
HRE, HAlERMAMAINA, RboA EAN Rho A RKIER 7 HF B A
H A EE R R ER, T8 RhoA 2R 7] 220 il B3 41 M i AE K G 5E
RhoA/ROCK (@B T £ AW Z BN P RERAMIER, REF=EHIH BRI
Rio Z3CHE RhoA HISRIRFIHE M ThRE DL R E & K MBI 5O BT T 47K -

*x4: RhoA; RhoGTP f¥; RhoA/ROCK; ffy&

1 Rho EXKRMRAETIRR

£ 1980 SEARFH, EEHIMARETHE. BARCELEHFRETEE
EEERMNEE, EAIXHEAEERRIESOE 5 BAMRE (FINE5HE. i
H. BRER mzEd. REERERGTP S5 THPH—EBRMN, HRFH
X GTP KBThEERI 0 FIETRIIRF . —AMFISM R RAS, BEHEEATEHF
FRERUAEEE, Ri3— 21 kDaf] GTP &4 EH . F£IXFHE M T, Madaule
M Axel BREMT HWRPEE— RAS RIEY, 34 HA 4N Rho'l, fbfi1i
—SEAMKRFRIT Rho ZEHE, FHAAARKM Rho ZEETTEEH=A M AHA
%, JER¥fr4 N RhoA. B C. Rifi, AREEMEMERRKFERLT, A
1% Rho ZEEISSIERAD. BT A% Rho WRIZ MM ERMZ ED, %450
IR ALK 2 EPIE RhoA L.

Rho K #E Rho(RhoA, RhoB, RhoC), Rac, Cdc42 &£ 3 M EHKKEH. R
ho RIEEARMEMMBEL. MHEEVRZENERE, EEITRI Rho KRR RATE
ZRAEALREM, FNEY, SHENERREBEERFETHNRKER.
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2 RhoA K451 RAEYFETIEE

RhoA J&iZ7E GDP M GTP Z @ ¥#H, MM REREYZE L. RhoA K]
EWATBLB 3 T E S5 8. MAFEIRET, RhoA HHE GTP, &5 GDP
g, BAERETHERE S, AmkEREshThEED.

RhoA 541 &L IIRFEYIMHRX, FEAHE: BUETIFH ROCK FHMN 77
FLHP, ROCK TEAFHMER ( ROCK1 M ROCK2) . ROCK iEHLE ATt
THUBRE QR ETHRMAY, SmRdARnE®aE

3 RhoA ZEME ISR

IR A KRS IEERF R T racl FIEREA R P29S. P29L Fl P29Q 3
(57, £ T 40HEM B 2 WA G17V RhoA A& %), HFiXLs RhoA RAFMI4E
RFHE TS 2, X RhoA REMAFIFMERER—NREMRKIHE. K
EW A SR RhoA X F BB KR ERBEES T SBAEH. MEAASR R
M2 B BUE R R EAN, XEBURYFR T BIE S RhoA EAMXKE SiEK, 3
%S IEEARNEY, HEFRBTAEREAMMERKETHE. RhoA 7
BB EMEDZET AN REEZE LB RIEFEEER.

3.1 RhoA 5ETE

7£ miRNA-200b £ T, A#EH AT RhoA [ MH| = HUE M55 B 3h
el Xiaojun Liu &' MEHZEARNBEESIEIFAFLE T RhoA RETF
HBMY) ROCK-1 F1 ROCK-II fyit ik 3 B i it s T if Hela 4024 RhoA
R IA HKHE E RhoA Xt CC 41 &2 — K Hela 41Hf) B FITRE BORLMA .

3.2 RhoA 583U TR

%2 A A A R R B R R RIS TE 2040 . BT 90%2HT AL AL GCT i
BHELTFR, BUTHEIRAITHAERAEBUREY. R, BRPANEER
fiiEE 28 3 B TG HL BUBI RO 2 . Kamai % PVE 2 R T R AR B2 A SR
R H T E] RhoA FIZEE, RhoA MIEFKFEMBARFHAERTFRZEME
#843, 17 RhoB 1 RhoC MZEEFE/KFEAMTRMRR, BE2RUART . XEH,
FiE 4435 RhoA MEF/KFHE®TRZEMMIS, I+ B HEAR KT
559 v O e 9B o BT AE K
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3.3 RhoA 5EE®

IEERNHEESEER. BT RSRRE XM, BRFR. BUTH
T CH R, 18 CCA MITETRRZEN 19,

Jianfei Tu Z'"EF 5K, KIEHMFD RNA PCAT6 &Eid i+ miR-326 1
RhoAROCK 5 5l FIERERRAME M2 Hik, BT miR-326 #IH HUE
BAA PCAT6 RISEAR, AT 3FE B RohA 1B A miR-326 BT SRR . X Ui BH
PCATS6 & iT #iE miR-326 FPEE RobA 5 S RTWEMAMRIKTEES AR, &FL
B R B M2 k4, 57T CCA MHRZENE .

3.4 RhoA 5%

Anne Blangy!""'#f 5T RILARE A EER MMM P EEEXEENIER.
Wi AT LU MBS R S EMERAE & B EREANER, igEaD
SR AMBRE R AR EZEEY R, BT S S5 Rho GTP B 514 51&
7 BURg 2R 1 )@ i 1 R P Bk B Rho GTP B 4L 2 H SR 20 GTP B RhoA
f935 . Sharda Yadav 25U 88 7 HUMORI Bk 7 AT 400 ) 3 A 2 R VR, P
PR A< B35 1R HCC FABE B4 R+ RhoA 1 Racl MRIXKF.

3.5 RhoA 5L
van Vuuren %% B 2- B UM — B T 38 5 25035 RhoA B3 M i B2 WA e M 4%

RIEVIEMBTRIER . Meng Pan "% 31 BNIP-2 & —Fh &4 BCH 4
HBHEAR, B LIS E RhoA F1 GEF-H1, N LUBE#E £/ kinesin-1 ¥
i&, %t GEF-HI 311 RhoA BiBREMEIFEHIFIREE. MDA-MB-231 FLIRE
#f BNIP-2 (FER B RhoA EHEFFRAMMIER . W AMEFHHME
$FE S, BNIP-2 1 GEF-H1 Z B EIERNEM, Tk BNIP-2 #id
RhoA-GEF-H1 #H H.AE FH FEik RhoA BUE M4 & A . XL R IR BNIP-2 @it
JF 28 GEF-H1 1 RhoA, il RhoA iEMEMMMIER, HMENMEREES.

3.6 RhoA 575

Bueno De Paiva P2 BLYTER RhoA AT 3 BT 5 ARIE IS 5E, X o NIRRT
AT SRR R 4 T B R Bl . WA FE RIERFIREAM T, RhoA TJ{EHNAEG
= SIEE R — M T FEMREARM AR R PR IEER, NTEH 4
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M A HAROBERE, UL GEFHET RhoA TIREFIHIMML B9A £ 08, RAMBAME
r‘ﬂvﬁt [23]o

3.7 RhoA 55PE
FFIR RNA CcircRNA) 7ERAER B R AR EPREEEER, AR TH

[ AR EMANIETTEAR. Shuo Chen ZPNERA T cire-NOLCI 7E b F7 5P 58

(EOC) ™R, Bl Circ-NOLCI1 7 EOC AR WREHTEFHAL, A
5 FIGO BB, 4r b 2IEAHSE, 4, circ-NOLCI Hiid Rk BE N T ESRPL,
RhoA #1 CDK1 EHH mRNA HRE/KF, circ-NOLC1 FREFHERHIFBR,
BEER circ-NOLC1 ByZBAEh ESRP1, CDKI1 3R RhoA HIFIELHH cire-NOLC1
FRMBIER, X REEE % RhoA A1 CDK1 FIRERKIEER. BbaI4n,
Circ-NOLC1 W] feifiit 456 ESRP1 7+if%7 CDK1 1 RhoA FiARK{Zi# EOC K
BREMRE. IFE LHIHFREY RhoA 5 EBHHEBA S, 388 T RhoA &
M 40 i i B 7E BB AT R RIPE A

4 GE

—RIIFFUREY RhoA KFH b T HEEREE K5 T X TV 2 b 28 iR 4i Fg 3%
. %, REFITHEFEEEM. RhoA i KNMRITIGE R AENZE
ARE. VIBRE QFREAE AR N A% SRR, B, MESFHaR
BREWMNTIRS EMT. HMEEERURHEERELE. E£FFHET
RhoA RIZF ¥, KEHIEHIEIETEE S RhoA IEFHEZ IEL, EBHIAMA RhoA
f i BE FAA R AL T B R M A R R R B AR . B £ T H R IREIE T
BAIE RhoA 2 75 48 78 L v, XGRS il rISE | 254 7 H 228
AT, XTI RIS R IR IT T iR R ERE T A,
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B W

ZERFAEEFR ECMANEN IR E SRR RS BB 5~ E. i
PR ERERBCRA K. BIEE CRREEE, 2H38E%. Zik. WmEh
REFBEZERISF LR G R SEE R EIMBEEE I, FH2 B 7B 45 R B L6
REME, FOLBREAEBRMANEE, HEACEHNRGPNIEE, M
Rk LR, EXBIEERHILEE, URRKREHEHR, WES I TSRS T
FAZENERE, FRERENBIEEE, TRREEE RN AL RS
B, ZENNOHAE BT LIRREZE S T R U R EER ERE
MOBRSAS, HERTEHSHORZ 2SN, RAEEMAETLUITRED, X
—Rk bRRBRIEE, ARBERRSIIE, N—TRREERHE, KL THRTES
—AA, ERFARMRIMEAS T T REBHHE 5RO,

B, BRHRKSIMIMEER A RBOEM IR, FEITHIERZR, Sl
IR, ERERAARITHRER AR IERZ MR, HRRE G IHI5E
B MSERBIRIT. SRR CHERS, AMURBEX=FENEINE, ELH
T BALE T I 50 T B I 25 B0 95 Bh A0 22 R, 72 DL X A T ] SRon AR I 2 ) B !

R RS B BEATRE =7 X g Z M1 B E 5 5 TAEh 45 T3 # BnAn
BF. BERBRRLER. EAEHER. BB, TN RELR R
BIERRNBRE TS THRER .

BB AT RO AN SN AR FH TENSINFEERZERSRNEN
EXRHBOIEF.

R HEE. RIER. WE. 7. AWM. S5HT. BILs.
SRERTE S I MA I 48 TR BRI R

BBRWEZLETHR, ERE. =24, B, B2, FERUERKE
REHRZAS R B — g LCRKI B S B .

BJG, RARSRIEMFEN, XALERE FREMVERFE, 4
R A2 LR sE .

AHPBNET, AGAZENEMAER, BEHR.
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