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[ Abstract]Objective : To construct lentivirus vector targeting integrin 31 (ITGB1) gene and to study its effect on migration and inva—
sion of Tamoxifen—resistant MCF-7(MCF-7R). Methods : Four shRNA sequences targeting ITGB1 gene and one negative control se—
quence were designed, and were cloned into lentivirus vector, respectively. Recombinant lentivirus and control were extracted after
transfecting 293T with the recombinant vector and helper vectors. The lentivirus with the best interfering effect was determined by
real-time PCR and was chosen to infect MCF-7R. The expression of ITGB1 gene was determined by Western blot. Transwell assay was
used to detect the difference of migration and invasion. Results : Four recombinant lentivirus vectors were successfully constructed and
the packaged lentivirus with the best interfering effect was used to infect MCF-7R. Western blot results showed that the protein expression
of ITGB1 was significantly reduced in MCF-7R(P=0.000) and its migration and invasion abilities were markedly suppressed(P=0.000).
Conclusion ; Lentivirus vector targeting ITGB1 gene can efficiently suppress the expression of ITGB1 in MCF-7R , thereby leading to
decreased migration and invasiveness abilities of MCF-7R
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Tab.1 Sequences of siRNA
i HEPAIE R GCHit (%)
ITGBI-RNAi(1753-1) GACGATTTGGAGAATGTAA 36.84
ITGBI-RNAi(1754-2) GGCTCCAAAGATATAAAGA 36.84
ITGBI-RNAi(1755-1) GTCAGCAGTAGGAACATTA 42.11
ITGBI-RNAi(1756-1) GGAAATGGTGTTTGCAAGT 42.11
NC TTCTCCGAACGTGTCACGT 52.60
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R FHZ AL BRI A 5 3500 2 (TU/ml)
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IR 53 45 KD1-1 KD1-2) ITGR1-RNAi(1754-2)
4 (f) .15 MOT AL 4R 4351 45~ KD2-1 KD2-2) ITGB1-
RNAi(1755-1) 41 (1% =5 MOT {ELEE L 20 43 5 4 - KD3 -1,
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Tab.2 Sequences of shRNA

Gir'5 57 ity STEM Loop STEM

ITGB 1-RNAi(1753-1)-a  Cegg aaGACGATTTGGAGAATGTAA ~ TTCAAGAGA  TTACATTCTCCAAATCGTCu TTTTTg
ITG B 1-RNAi (1753-1)-h  aattcaaaaa aaGACGATTTGGAGAATGTAA ~ TCTCTTGAA  TTACATTCTCCAAATCGTCit
ITGB1-RNAi(1754-2)-a  Cegg gaGGCTCCAAAGATATAAAGA — TTCAAGAGA  TCTTTATATCTTTGGAGCCte TTTTTg
ITGR 1-RNA(1754-2)-b  aattcaaaaa 2aGGCTCCAAAGATATAAAGA  TCTCTTGAA — TCTTTATATCTTTGGAGCCte

ITG B 1-RNAi (1755-1)-a  Cegg aaGTCAGCAGTAGGAACATTA  TTCAAGAGA  TAATGTTCCTACTGCTGACH TTTTTg
ITG B 1-RNAi (1755-1)-b  aattcaaaaa aaGTCAGCAGTAGGAACATTA ~ TCTCTTGAA  TAATGTTCCTACTGCTGACH

ITG B 1-RNAi (1756-1)-a  Cegg gaGGAAATGGTGTTTGCAAGT ~ TTCAAGAGA  ACTTGCAAACACCATTTCCte TTTTTg
ITG B 1-RNAi(1756-1)-b  aattcaaaaa gaGGAAATGGTGTTTGCAAGT  TCTCTTGAA  ACTTGCAAACACCATTTCCie

NC-a CCGG TTCTCCGAACGTGTCACGT TTCAAGAGA  ACGTGACACGTTCGGAGAA  TTTTTg
NC-b AATTCAAAAA  TTCTCCGAACGTGTCACGT AAGTTCTCT ~ ACGTGACACGTTCGGAGAA
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Fig.1 Identification of positive clones by PCR
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Fig.2 Fluorescence microscope images of 293T cells infected

with lentivirus ( 100 x )
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Fig.3 Fluorescence microscope images of MCF-7R cells

infected with lentivirus ( 100 x )
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Fig.4 Silencing efficiency of lentivirus with different quantities
( MOI=5,MOI=10)
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Fig.5 Effect of lentivirus on the expression of ITGB1 detected
by Western blot
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Fig.6 Invasiveness and migration capability detected

by Transwell

33 i

M5 SR TEMEBLZR 32 1K (estrogen receptor, ER)
o BHPEZLIRIE P9 00667 v A A, BE SR
e B B AR H R gk & P 52 SR 1
I R PSR, TR A i 3O A 9 o B0 L g
MCF-7 A& A 5 e 5 A2 5 , A 28 & A
¥4, MCF=7R 41 Jifd v (4 27 2 bR L 30 2 11 2F 4 H 3R
RO IE TR Sy 47 4 2 RIS ; H B MCF-TR 41/
A MCF-7 AMMeiER8 AR 2808 1 W1 3o | (H6 T4
it B 4R Y KB sl e 4 ) B R R AL A
A,

A RFIEAIE 184 o WHA 8 4~ B 3k,
EA1ZDAH M 24 Fi5 —RAK&, 1TGB1 75/ T ECM
S Y] (5 S S R v O E S PR 40 A
5RO E R A AT . ITGRL & — 55
F, AL G 40 A X I, tﬂ%lﬁuﬂﬂﬂﬁﬁﬂfﬁ&ﬁ PERY
MR X, ITGR1 5 o WHELH R 12 PR &
AR, A AR DI AT S48 R R - H =R - K
K ATRHEF ECM 43 1454, A i X 3] LA S



BERERKZEZER 2015 £5 40 B 2 H8 ( Journal of Chongqing Medical University 2015.Vol.40 No.2 )

— 251 —

WeE 545 F . Wang SFL B ITGR1 38 13 4 i fifi
SR AN LT AL e 7 DI 5 | S b eg (1) 2 % R4 7% s Beaty
SEPHRIE [ ITGR 8 i A1 TR 2 1Y 1l A I L ot 1) o
fiffe AT (2 2 LI A L (R S A 5 RS 5 E A R Y
RIITGRT 5 g B TS iR 97 50 WAL 2436 7 T
2 TSR O (EAE LR 0 N 4 I 3R T Tt A2 2 A v
5T L, Pontiggia S5 ITGR1 2 57T UM
TEAN M MAPK/ERK  PI3K-AKT i %1% 1k, 512 ERa
BERR AL T B B SR 52, B2 ITGBRL 7R g
HEREFIRST N 25 i AR, BTSRRI s
R ITGR1 FZRIA7E MCF-7R 414 MCF-7 rh
s RS2 IR S MCF-TR B 28 Al ST /%
FUZZEHE Sy aah | 5O AR 1ITGB1 Al BES 54 St 3
B OFIRYT AR v R AN fZ SR D R 2 1T
TER BB KRN KA S A A AR

5 BE A AN I B 3 Bk s 2R 5 g Al
Yoa i e B S PS M P A PN W B @ =l S i
PRI DR A TR ION A0 i FH RNA 4
AT ITGR 43k DAFR I H T L i 9 s 24 441 e
IR ZERE IS, ABFFELL ITGR1 RHE AT,
o 0 TP SR AL B, 7F MCF-TR 41 i
R ITGR1 R, K AN AT A TR 28 fE 11
AR B, (0 B AT T ITGR 1 FLAAR /B FEIE R it 25 41
%12 Bhae 1 R WA AT . ASBIFFEd a2k 55
T Je 240 P55 R B 5 T A BB R AT L SE %
2 1R R

g5 Lk AR 1 O HAE MCF-TR R+
PETITGR1 Mk, @7 T ITGR1 R FIMIMCF -
TR K, JG RS ITGR1 TEFLARE M SRy Tt 57
R AE A B SRt AT BRSO e L
P ges At B S5 A2 v BT T ) A € SRR A A DR FL
P P A3 U6 7 T A2 BT 1 7 1w

2 £ X B

[1] Kocaturk B,Van den Berg YW, Tieken C, et al.Alternatively spliced
tissue factor promotes breast cancer growth in a betal integrin—depen—
dent manner{J].Proc Natl Acad Sci USA,2013,110(28):11517-11522.

[2] Qin J,Tang J,Jiao L,et al.A diterpenoid compound,excisanin A,
inhibits the invasive behavior of breast cancer cells by modulating the
integrin betal/FAK/PI3K/AKT/beta—catenin signaling[J].Life Sci, 2013,
93(18-19):655-663.

[3] Beaty BT,Sharma VP,Bravo—Cordero JJ,et al.betal integrin regu—
lates Arg to promote invadopodial maturation and matrix degradation|J].
Mol Biol Cell,2013,24(11):1661-1675,s1-s11.
[4] Carbonell WS,Delay M, Jahangiri A, et al.betal integrin targeting
potentiates antiangiogenic therapy and inhibits the growth of beva—
cizumab-resistant glioblastoma[J].Cancer Res,2013,73(10):3145-3154.
[5] Hassan H,Greve B,Pavao MS, et al.Syndecan—1 modulates beta—
integrin —dependent and interleukin —6 —dependent functions in breast
cancer cell adhesion,migration,and resistance to irradiation[J].FEBS J,
2013,280(10):2216-2227.
[6] Eke I,Deuse Y,Hehlgans S, et al.; Integrin/FAK/cortactin signal—-
ing is essential for human head and neck cancer resistance to radiother—
apy[J].J Clin Invest,2012,122(4):1529-1540.
[7] Huang C,Park CC,Hilsenbeck SG,et al.betal integrin mediates an
alternative survival pathway in breast cancer cells resistant to lapatinib
[J]-Breast Cancer Res,2011,13(4).R84.
[8] Lesniak D,Xu Y,Deschenes J,et al.Betal—integrin circumvents the
antiproliferative effects of trastuzumab in human epidermal growth factor
receptor—2—positive breast cancer|[J].Cancer Res,2009,69 (22):8620-
8628.
[9] Pontiggia O,Sampayo R,Raffo D, et al.The tumor microenvironment
modulates tamoxifen resistance in breast cancer:a role for soluble stro—
mal factors and fibronectin through betal integrin[J].Breast Cancer Res
Treat,2012,133(2):459-471.
[10] Eaam, ik W, 294 S5 ANFUIRE MCF-7 {5 H 25 25 40
JRUBR ST B R [D].55 =4 B R #2741, 2011,33(21) :2256-2259.
[11] He YJ,Wu J Z,Ji MH, et al.miR-342 is associated with estrogen
receptor —alpha expression and response to tamoxifen in breast cancer
[J].Exp Ther Med,2013,5(3):813-818.
[12] ZEPRfe, vk NI ZRZEAR 55 MCF-7 0 b B S5 it 24 30 A v
F-actin 4128 1 EAGPE HEAH LT RS ()] 45 = ZEBE K241, 2013,
35(14):1475-1479.
[13] Wang XM, Li J,Yan MX, et al.Integrative analyses identify osteo—
pontin, LAMB3 and ITGB1 as critical pro—metastatic genes for lung
cancer|J].PLoS One,2013,8(2):e55714.
[14] Nam JM,Chung Y,Hsu HC,et al.betal integrin targeting to en—
hance radiation therapy[J].Int J Radiat Biol,2009,85(11):923-928.
[15] Wang S,Zeng X,Liu Y,et al.Construction and characterization of
a PDCDS5 recombinant lentivirus vector and its expression in tumor
cells[J].Oncol Rep,2012,28(1):91-98.
[16] Zhao B,Yang C,Yang S, et al.Construction of conditional lentivirus—
mediated shRNA vector targeting the human Mirk gene and identifica—
tion of RNAi efficiency in rhabdomyosarcoma RD cells[J].Int J Oncol,
2013,43(4):1253-1259.
[17] Dang WQ,Tang H,Cao H,et al.Construction of lentivirus—medi—
ated short hairpin RNA targeting human STAT3 gene[]].Cellular and
Molecular Medicine,2012,28(11):1204-1207.

(FrAE2 4, A4



