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Expression of Interferon-induced Transmembrane Protein 1 in Cervical

Squamous Cell Carcinoma and Its Biological Effects™*
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(Department of Gynaecology, Shaanxi Provincial People's Hospital, Xi'an, Shaanxi, 710068, China )

ABSTRACT Objective: To investigate the expression and biological roles of interferon-induced transmembrane protein 1 (IFITM1)
in cervical squamous cell carcinoma. Methods: The expression of IFITM1 in cervical squamous cell carcinoma and paracancerous tissues
was detected by immunohistochemistry, RT-PCR and Western blot. The siRNAs targeting IFITM1 (si-IFITM1 group) and recombinant
pcDNA3.1 plasmid that highly express IFITM1 gene (pcDNA3.1-si-IFITM1 group) were transfected into SiHa cells to down-regulate or
up-regulate IFITM1 expression, respectively. Cell migration and invasion were tested by wound healing experiments, Transwells
migration experiments, and matrigel invasion experiments. Cell Counting Kit-8 (CCK-8) was used to detect cell proliferation. Apoptosis
was measured by flow cytometry. Western blot was used to detect the expression of PTEN, PI3K and AKT. The effect of IFITM1 on
tumor growth in vitro was investigated by inoculating BALB/c Nude nude mice with SiHa cells. Results: The expression level of IFITM1
in cancer tissues was significantly higher than that in paracancerous tissues (P<0.05). Compared with the control group, the migration and
invasion capabilities in the si-IFITM1 group were significantly enhanced, while that of the pcDNA3.1-si-IFITM1 group were significantly
reduced (P<0.05). At 48 h and 72 h after cell transfection, compared with the control group, the cell proliferation of the si-IFITM1 group
was significantly enhanced, while that of the pcDNA3.1-si-IFITM1 group was significantly reduced (P<0.05). Compared with the control
group, the apoptosis rate of the si-IFITM1 group was significantly reduced, while that of the pcDNA3.1-si-IFITM1 group was
significantly increased (P<0.05). Compared with the control group, PTEN in the si-IFITM1 group was down-regulated, while PI3K and
AKT were up-regulated (P<0.05). PTEN in the pcDNA3.1-si-IFITM1 group was up-regulated, while PI3K and AKT were
down-regulated (P<0.05). Compared with the control group, the tumor volume of the nude mice in the si-IFITM1 group increased
significantly, while that in the pcDNA3.1-si-IFITM1 group decreased significantly (P<0.05). Conclusion: Overexpression of IFITM1 can
inhibit the growth and metastasis of human cervical squamous carcinoma cell line SiHa, and inhibit tumor formation in vitro, thereby
exerting anti-cancer effect. IFITM1 may play an anti-cancer role by regulating the PTEN/PI3K/AKT signaling pathway.
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Fig.1 Expression of IFITMI in cervical squamous cell carcinoma and paracancerous tissues

Note: A: Immunohistochemical staining (x200); B: RT-PCR result; C: Western blot result; PT: paracancerous tissues;

CSCCT: Cervical squamous cell carcinoma tissues; Compared with paracancerous tissues, *P<0.05.
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Fig.2 The mRNA and protein expression of IFITM1 gene

Note: Different lowercase letters indicate comparison between groups, P<0.05; Same letters indicate comparison between groups, P>0.05.
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Note: Different lowercase letters indicate comparison between groups, P<0.05; Same letters indicate comparison between groups, >0.05.
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Fig.4 Transwell cell migration and invasion experiments (x200)

Note: Different lowercase letters indicate comparison between groups, P<0.05; Same letters indicate comparison between groups, P>0.05.
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Fig.5 Effect of IFITM1 on the proliferation and apoptosis of SiHa cells

Note: A: CCK-8 method to detect cell proliferation; Compared with the control group, *P<0.05; B: flow cytometry to detect apoptosis;

Different lowercase letters indicate comparison between groups, P<0.05; Same letters indicate comparison between groups, 2>0.05.
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Fig.6 Effect of IFITM1 on protein expression of PTEN, PI3K and AKT in SiHa cells

Note: Different lowercase letters indicate comparison between groups, P<0.05; Same letters indicate comparison between groups, P>0.05.

2.5 IFITMI 334h B 4 K B9 5200
T I T R RS R RS R BB AR R SR 8K TFITMI TEARS I
B A KRR, SRR, BRETEEF SiHa 4ijig

si-IFITM1

21 d 11 28 d B, 5% BAZH s, si-IFTTML 28 (74 b (A A i 22 e
K, T pcDNA3.1-si-IFITM1 28 {1 g (A FR B 208/ N (P<0.05)
W—J@ 70

—Control ——si-IFITM1

600 -

——pcDNA3.1-IFITM1

500 1

400 A

Tumor volume (mm?®)

7d 28d

[ 7TIFITM1 X348 B ByE A KR S50
Fig.7 Effect of IFITM1 on tumor growth in nude mice

Note: Compared with the control group, *P<0.05.
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CIM—FIEE A YIS 5 A0 % 5 DU FE A e RS
M5S0, AR5 &I, IFITML 2Hi R E (HCV )T
P Z AN L, 3l i v B 7 L A2 R I B ok 45 il HCV
JE Y 04 TFITMY A 0] F TR0 37 B 25 A - 1 S 1R 131, 28 4k,
IFITM1 JE A )it ek T LIS I & a8 i . Sk 30 A 22 1
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JO R ) 0 1 B LGRS RR 2R ST SR, 7R B B 2 21
IFITM1 & B ) 32 380 F IE % B S U090, AR B 5% & 3
IFITM1 75 & S A 2 9 8K 1 AR T os g, &
HURA LU IFITM1 R AR R IR R BT ANTEE, mahs;
B TRIRYT 1Y FEEMEE, FLAL 5 e 40 1 5% (R 5%
e I B ) e A B8 AN R 431890, TFITMI FER [ 28 80 g v EL
A A BRI o 70 B 40 s, TFITMI f0 3 266 308 RT3 741 40 i
HEBE o T IFTTMI A2 3 Sk S0 6 bk 40 i ( HNSCC ) 14228 .
IFITM1 7EA [R]85 hE v iV FIBL T R et — DT . 7E
WS, K SiHa 40 H0/% YLl ) IFITMI ) siRNA 8532k
IFITM1 E:[ 4 41 pcDNA3.1 ki sk T 3 A 3% IFITM1 (1)
Feik , Wi AR B Il AL K A A EA. TR R,
NV IFITMI (%3835 00 B2 UE T SiHa ZIARAYIEGE . TR MR
22, I T AR IR T ARAT, A TIFITMI D) 2530 il 40 i |
ERMANRZE, JFHE R AR T LR R, 76 2 e 240 g
o IFITMI B4R T B rvE

AR, o3 O 1 5 | i 2 Fh d i A 2L
At R SRR T, Ha$E p53 . EGFR TGF-8 .PTEN Al
PI3K / AKT 4§21, PTEN J&— 7 =2 B g il K, fE 2 Fh
FEAE R AR ZOCEEMMEMN . PTEN Difggiir 2L AN
LA ML (i an R s 181 )RS, SR {2 PTEN Iy H )6
S WIS 82—, PTEN 2B (48— N R g
AR, — A4S & C2 S5 —A~ C A B X I
PTEN C 7K 3 & &6 X 48, i B i 1k, 945 Ser380.Thr382 i
Thr383 [REIR AL, AT B AL PTEN B2 AR 5 10, I 1 2 AT
IR Atk R p B ™, Ak, PTEN B i URENS 5 (1)
BRI , A28 7 MR e A2 h i B EE/E A, PTEN T 10923
et i, FAET 5 R T2 AR B DA S AR R R B

A SCHRAE T, PTEN/PIBK/AKT {5538 I 85 0 1 i 9 199
AR RIS AERTS AR  FROR B =AML Th R I T
ZAF S R N, AKT R —Fp i 5L, )2 PIBK R
WERAR, TRy PISK AT 2 H B AKT , AKT #8055 7T
FEEMIHE A R IR ISTE . PBK/AKT &2 il it &
P A BOR S , T AR A B B, Bl An AN AR AN A
T ANAREIY] R S BRI . PTEN B3 E 5% (PTEN 3
IEEG SRR AR AR B Z ) TE PIBK / AKT 342 1Y 5= 5 TG
R SRR A PTEN 38 # I B0RRY PI3K / AKT {5538 ok
5 S 1 U A W T D T8 19 2 ARG R PR T WSR3, PTEN
UIfede e AKT BUGAREERE, 5 Z2FMERE Y & A AR e %]
AHDGRY, T8 T AR fb i PTEN K 3% Al LS PIBK / AKT 4%
IR UGN A A NI EE™ . AFSE & B, IFITM1 1)
i T PTEN B36 #4857 PI3K F AKT (36 1 LR
IFITM1 2T+ IFITM1 38k 3030 %) PI3K F1 AKT, |3k
UL, FEE U A b, LR IFITMIL A 5@ 5 R 4%
PTEN/PI3K/AKT {5538 % B AEHUEVE

AN ARG T #E R A A A IR R A, i 55 R 30
IFITM1 BT AT AR B A P A= < 1T 8 TFITMI D 241
IR AR . IFSE T IFITMI 765 Sl vh i vE ] .

L LTIl , AWEIEUE SE7E B 98 o IFITMI 85 R 9 .
IFITM1 f143ch 2235 PTIN E 0f s 4 . SiHa 1Y 26 K A% S
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