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Tim-3%1 5 SR EMIB LT B M H IR HIH 5

R KRR KE=Z
(IR EE R Y 57— B B AL PR, 1K 400016)

HE % X £ BRI N F AT I % )& 3k % @ 56 # % 3(T-cell immunoglobulin mucin-3,
Tim-3)%F '8 2 5 2 L 69 VLBt I VE A B EAR A AE R AuH]. B sk, RAPCRF HKIRTim-3 A B, H LA
pCDH#EARF, FFi8 i Bgby Fo i) > AT S Z AN R E AR, BP E 28 A4 & A BAK(pCDH-Tim-3). &2
HAR(PCDH-NC)F= 4k &, 5% X% @ H AR (pCDH-GFP), 4% 5psPAX24pMD2.G 4k 4% 4 £293T@m e+, &
B AR 69 1% A, RE, W= R 3 & FHeLatm e, FRAFA4E 40 le bk (HeLa-Tim-3. HeLa-
NC. HeLa-GFP), £ %1% & HeLa-NC# = # % & A M5t B4, &6, @I 2 HeLa-GFP4L, #14 K IRI%
Fo A R A 2E 1B AR X AR . Western blotAe 48 it %, 75 5 oAb Tim-3 69 4854 & X K- 40 i %] SR A=
Transwell45 ) 21 fies 64 3£ 4% B AZ 22 4% 77; Western blott& ] _E & 18] it 4% 41X (epithelial-to-mesenchymal, EMT)
#8 % % & (E-cadherin. N-cadherin. Snail)#9 & & %Ak, X AN 40 B T R T AL, ZI R E
T pCDH-Tim-31% 5% & & 38 BARF-H 3 L F RN R 2, IRIFAT I 4948 2 4 ek, ZEHeLa-GFP ¥ T LAMLES
B K EWLEE %0, 5 HeLa-NCZLAE b, Western blot. 73X 28 A0 AR A 2w A %, 9% 52 o) 25 R 39 & BH, He-
La-Tim-34H 69 Tim-3%& @ & kK -PF 2 F 4+ 5 (P<0.05); 40X Ji 52 % Ao Transwel 4 £ 3 39 & 9, HeLa-
Tim-340 69 £ 4342 £ 48 /) 80 232 5 (P<0.01); % 4, Western blot# il #5 & & ¥, 5 HeLa-NCZA48 1, HeLa-
Tim-3#EN-cadherinf=Snail £ % 3¥ % {2 E-cadherin® 2 &, ' (P<0.05), 0 7L 28 i A4 45 R & B, HeLa-
Tim-328 78 T & 8 %%,V (P<0.001). B b, & &K ATim-32 F 5 50T A8 i EMTEE (L A= 4] fa 08 T
SR A BB R A R PG 0 B v R
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Effects of Tim-3 on Invasion and Migration of Cervical

Cancer Cells and Its Mechanism
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(Department of Gastroenterology, the First Affiliated Hospital of Chongqing Medical University, Chongqing 400016, China)

Abstract The aim of this study was to investigate effects of Tim-3 (T-cell immunoglobulin mucin-3) mediated
by lentivirus on cervical cancer cells and its related mechanism. Tim-3 fragments were amplified by PCR and cloned into
a pCDH vector for enzyme digestion and sequencing. Firstly, the recombinant positive expression vectors pCDH-Tim-3/
pCDH-NC/pCDH-GFP, psPAX2, and pMD2.G were co-transfected into 293T cells, forming three types of lentivirus
groups. Next, three groups of lentiviruses were respectively infected with HeLa cells to obtain stable cell lines (HeLa-

Tim-3, HeLa-NC, HeLa-GFP). HeLa-NC was set as the control group. Finally, the efficiency of infecting lentivirus was
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observed in HeLa-GFP group preliminarily. The relative expression levels of Tim-3 were detected by flow cytometry,
Western blot, and cellular immunofluorescence. Abilities including migration and invasion were detected by cell scratch
and Transwell. Expression of EMT (epithelial-to-mesenchymal) related to proteins (E-cadherin, N-cadherin, Snail) was
detected by Western blot. The apoptosis rate was detected by flow cytometry assay. We successfully constructed a lenti-
virus plasmid containing Tim-3 and then packaged it as lentivirus particles. The stable cell lines of HeLa-Tim-3, HeLa-
NC, and HeLa-GFP were obtained, separately. Comparing with HeLLa-NC group, the expression of Tim-3 in HeLa cells
was increased after infection in the HeLa-Tim-3 group (P<0.05). The ability of invasion and metastasis were significantly
enhanced in HeLa cells with high expression of Tim-3 (P<0.01). The observed effect was associated with downregulation
of E-cadherin and upregulation of N-cadherin and snail (£<0.05). Meanwhile, the apoptosis rate was also markedly in-

hibited (P<0.001). Our findings suggest that the expression of Tim-3 in cervical cancer may facilitate the tumor invasion

and metastasis by promoting EMT transformation and inhibiting apoptosis.

Keywords

B B 3 R4 BRI 2t A T 2R DU K R
DA, B A L 50 77 1 B S0 AR izt N3
SKORIEE 995 25 (human papillomaviruses, HPV) /B GLt
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HPV 16A1HPV I8MIBUERCRIC N R . LK, B
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Bz 12 28 T 7 R 1 3 BUER H B R
AT, IF H A BB 22 Y (epithelial -to-mesen-
chymal, EMT) ) & 3t 5 5 K A AR 22 AL /%, i —
0N EE R R R R Ty PR MR VT
2 SRR v BT AR B R RO, BRI e 4K
IR E S RS TR BTl 7RI
KVEPL, THH I 4 5% BK i 1 %6 M 2 3(T-cell immuno-
globulin mucin-3, Tim-3)#& Tim2& [ 5% 85 [ 1%
Z, AR TR S PE R i H AT, Tim-3
VB — T () S B A B8 OS2 AR, " A8 b e = 2 i A
B R T v T S T i i 00 ) R )
ERW. HbAh, fets & fi5r 1 Tim-3 8 7 M SE T
2 A 1(programmed death 1, PD-1)t8 7] PL [R 1] ik &
R IR 52 AR AE 1 B T4H M (chimeric antigen receptor-
modified T, CAR-T) 470 i 87 15 FHBY. 44 A G BT 72,
E 51 S8 5 1 A0 A I Tim-37K 51 22 B 2 7 1
I BA 3 il s sk i o M, R IR R AR A i
Tim-37KFA] 40 f1] O 5008 40 i 1) A G, Xl A AR 2R
P 160%™ Tim-3 AN AE R G e b K 4535 BUR
YEFH, & 0] ALE 20 s 20 i b B ERIA, IX— B3
FRPETUR HAE 73 THE R TT A E R /1. CAO
GV, FEAETH 2 G R 1K B 30 4 21 Tim-33%

Tim-3; cervical cancer cell; invasion and migration; EMT; apoptosis; lentivirus

AP S, MR EA &SRB TIm-3M B & 85
B2, BETS R . BAR, Tim-3%] B 20 41 i 1 12
SR E P B 3 R, AH AR AR ML AN B T .
SE G AR R ZH B 9T B R DR SRR R R GE S, Tim-37E
HeLaZli il F R IAH AR FE . Bk, A7 Hifth
BT 5 Tim-3 0T 5 200068 41 0 R 52 0, AT 18 3ok 0, 2 12 9
B R A T 105 R 3 3 = Tim-37EHeLa
YR BE )2RIA, R ZR Tim-3 % B 25008 2 i 640 4 ik I
FA B FEHLHI, g (1 70 7 B0 m) v 97 S At v] 58 (1) 3
5

\ o

1 HPRE7A
1.1 FERFIRMR

18975 75 AL i KL (psPAX2. pMD2.G). #Hifk
i ki (pCDH-CMV-MCS-EF1-Puro. pCDH-CMV-
GFP). AME'E 293T 40 AN & £ HeLa4H i3 34
VU DK 28 A 096 97 B 5K B 5 S 00 = 42 41 ; PEIG 4L
B R PR R R R 22 25 2 e ) 1 )1 20 28 5 pEZ-
Lv105-Tim-3% H Genecopoeia/s 7]; EcoR 1. BamH 1
A PCREREEIE A = HEAHEAR ALF)ERL
] 5 [ 2H ) SR el Wi 2l Ak R I B R
Vi MERE ARG BR A 7] 5 PR R BGER & A DNA
marker 3 5 RAREMBHL (AL A R A 7] TOP10
T2 2 20 R B 95 M BT A€ 5 AR WD R A R A D,
DMEM#5 73 4E i 4= L8 AR 28 1 B0 H Gibeo A
#]; Human TIM-3 Antibody(AF2365)4 H R&D Sys-
tems/ 7] ; E-cadherin. N-cadherin. Snailfl GAPDH
I 5 Cell Signaling Technology/A 7; PE Mouse
Anti-Human Tim-3(563422)J § BD Pharmingen’a
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Al; BT\ GAPDHIUIA I H /e 5 AR A= RHECA
PR A ) ; HRPAIFITCHR i 1) —Hiil | 1 L4849 T
FEH R A ] ; 25K B 32 E BD Pharmingen/A ) ;
Transwell/N = B BT A R A &) HAth 552 24
i 23R R PR A
1.2 pCDH-Tim-3ZE 4B RRHiE

R Genebank 1 i 18 A N Tim-35E K A% 1R
J7 51 (NM_032782.4), F Primer Premier 5.0% 43
Wit & pCDH T RL A [R5 7 51 (1 51 9. 3L B
51%1°8 Tim-3-F }y 5'-gat tct aga get age gaa ttc ATG
TTT TCA CAT CTT CCC TTT GAC T-3', Fifi5|4)
A Tim-3-R A 5'-ate ctt cge gge cge gga tecc CTA TGG
CAT TGC AAA GCG ACA-3'(FRIZ& 4354 EcoR 1.
BamH TEEYIRL s, DOAA R FIJEE ). 510 BRI
ERFEH A RA TG A G K. LAEA RN
Tim-3 1) FARpEZ-Lv105 915tk #EATPCRY M. 44
PR 1%Bn BRI HL O] A5 S, I e [l &
AT Ak B 1R B Kl i Tim-3 i BRI PR
HI1E N VIR EcoR 1. BamH X)) pCDH 5 A
I FEVE AT E . B R A B R
SHETOPIOH, R 7E & 2 P4 22(100 pg/mL)
LB VA% R4k, 37 °C 31 E 559716 hJa BNk
H10AN B o B TR 4, R A TR IUTRL, 22 EcoR 1Y)
Y, PR A BRI IE B I B 205K HIE 7 22 IR DI AR
RIER B A BR A T BEAT DU o 03 TE A £ B 2 2
I KL i 44 9 pCDH-Tim-3, [7] INf5 5E 4% 4 i oxf e 40,
JNpCDH-NC4..
1.3 4HREEEF

293THH s FHeLa B 20 % 40 M F 5 10%6 4 if.
TE 1% 5 % & DMEM & ff 58 4 55 77 2L 1 7%
20 B A 2 4 80%I, FH0.25% 1% d (1 g v 4k I
FEAR, BF37 °C. 5% COJHIRE TR/ H 1 7%, Ll
Tl 248 A U B A
14 BRENEE5REMMANLE

Y293 TN B F T 15 7R L Hp, B % 256 4 K
W, 20 P AR KB T 2 80%. = Al KL A % pCDH-
TIM-3.psPAX2FIpMD2.G§42:2:1 LL | Je 35 e 25293 T
b, [FRFINAPEL B4l 7. 12 hig, B %I
FHE, BRI B e A IR  BIFERE Y448 h
72 Wi SRS IR BB, 4 °CL 1 500 r/min 0
5 min, B2 5074 040 B AN K 40 B RE L AR JE K
T FH0.45 pmid JEAE B 1T uE. LR [ iR 3RS

[ 14 X6} B lenti-NC % lenti-GF P2 9% 73 i ki . K %
FLA RV S 8 10 P2, IR UG Bk S =
18955 75 [ 3o 8 VA T B¢ Y HeLadl il . BORT 2504 K
W HHeLaZll i, LA1.5x1094N/FL %5 & 42 Fh - T-24 7L IR,
BEF%24 h, BRSNS B 2, FORFE 51 712H0. 2. 4.
6. 8 ug/mL. 7£37 °C. 5% COBFFRM P i 3%, ik
TRIG, MR FLANMAET I, K A 50 4 30 41 i )
/IR T 28 DR e B LAl PR 1) I R R, i
NI N2 ng/mL. 5 HeLaZl il $2:2x 103N /4L B Fh
FlofLbR, fFH B 7% 240%I A i F 18 9% 5 K e
FRHEMOUE =47 5 1% £ (TU/mL) > % #5 AAF3 (mL)/2H i
AN B BB EMOLBEABEEL (0. 1. 2. 34 4. 5),
A ERIMOME A1, Y5524 hG F iH
i 5% TR KL, 7K Y48 hivf Wl %2 HeLa-GFPAH i 7 't %
IETE DL, TEIKYLT2 Wi IR A2 png/mLWER & 2R,
HAEFZ IR ETR, k7K )5 BRI 0] #5352 %€ I HeLa-
Tim-340Mi k. HeLa-NCH M PR (2% 2099 £ [ 145 B
H) J¢HeLa-GFPA Uk, DL 5 S Saa i H .
1.5 AR Tim-305R1A

I3 5llcEHeLa. HeLa-NC. HeLa-Tim-341f}1, ¥
APBSHES A2V, 1100 uL PBS 5 £ il £ B2 ff
W, FEE YIS WL PE-anti-Tim-3404 5, [
B HR A (TR A e AR S 56 H 73 — 41 HeLa.
HeLa-Tim-341. HeLa-NC4l. {H7EHANHT 7T 7k,
M43 NP2 : HeLa-Tim-341. HeLa-NCZH). 4 °Ci#tt
I 30 min/5 {3 FI7A I PBSYE 20, 1 200 r/min 0
3 min, 55 1500 uL PBSEE 24, 37t 40 ik
I3 A 46
1.6 Western blot#& M #H % & B RIFRIE

43 4% HeLa-NC Al HeLa-Tim-3 [ S 2K,
RIPAZLA AL E AN M S0 25 1, BCATRAS I AR ik
(SR S PP ERRE) o BEEENE
FIH%ZRE30 pg/fL EFE 51T SDS-PAGEHER VK 73 B,
W E B A PVDFIE, S8 5 I 5% MG 54 75 2% iR
NE2 b, IMAKS R —H0 [Tim-3(1:3 000) E-cad-
herin(1:1 000). N-cadherin(1:1 000). Snail(1:1 000).
GAPDH(1:1 000)]7E 4 °CJ 7 & it 7%, FX A=
) —Po( PR B N 1:5 000) 37 °CHEE 1.5 ho fe)n
FAL 22 56857 ECL(electrochemiluminescence) T-H%
RO R
1.7 #HRESEW M Tim-3005RIA

# HeLa-NC 1 HeLa-Tim-3 20 il 43 fh 78 96 FLAR
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24 ho T =L N 4% 2 B HEERE 15 min, H0.1%
Triton X-100¥23i% 5 min. T (0.5%11 2 M%)
HE R B 1 he Tim-35044 (1:100) T4 °CHF & 1 14 .
K SR % Y6 & (fluorescein isothiocyanate,
FITC)(1:100)bric —Ft, fE= IR FEEHEE 1 ho H
0.1 pg/mL DAPIE 441 min, %6 W4 R WL HH4
Mresg.
1.8 Transwellf2NZApERYIEFEFRZERE S
1.8.1 EHTH T4 Ak 5 HeLa-NC Al HeLa-
Tim-340 1, /M= =100 pLIE MiEDMEME? 77
FEH 2 AR E (5 5< 104N, REMASH
10% 1R 2 L35 1 576 4 45 7795 600 pLAE Nk %15 &
A, 7 F%36 h, A e E G /NE, 4% 2 5
I [ 52 10 min, 0.25%45 i 5 444 1 min, PBSEEYE
J&, ¥ H B TR E WA IR o R
1.82 1258  #%5:1HB I DMEME; 77 S F B
B, T BER LGRS0 uL ERIEA Y,
WG A S, RS CE 3~4 h, RRILEERE S, A
100 pLAH AR (5 8x10° M) . AR R SEI P IR
1.9 ZHAEXIIR SCI0 4G 4 AT 5

# HeLa-NCH1HeLa-Tim-340 42 7h T 6 LA,
R A, B RO AN i s 2RI, PBSYEYK,
AL MR DMEMZK L & o 737 T H0. 24,
48 hif F 3] 5 2 B 40 RO ID SR AR B A B, AT
G
1.10 SRSCHHBEAR 20 AR T2

M EDTAR g 25 H B 5 HeLa-NCAl He-
La-Tim-3M 2040 g, PBSPE¥ 27K ffi F Annexin V-
FITC/PLi 7 6 ™ 2 B Uk BH 0 X6 40 47 Ak 38, I
S P i A B G AT RS 43 A
1.11 Fitoth

FI SPSS 22.0fR A #4748 14 #1, Fl Graphpad
6.0 VK47 22 6l o P A 2508 LU IR F ST AR A o
5o REASSEIGIMAT EAE 3L . BTE B U
BIEbR e 2 ()RR, LAP<0.05 ML E R A H 5

TR

2 H#HR

2.1 pCDH-Tim-3ZHEFHRIEBAEWEE
PApEZ-Lv105 ki AR, 22 PCRY 3 =, FIH

B R W V8 Js2 P AR W L 36 7, & SR Ak A

906 bp/e A1, HT v BRI —EU(E1A), EAHEH
pCDH-Tim-3J54% FH EcoR 1 BV, B B HEEE R ik 25
IR N25%HT, HRK/IN PN T70 bpi) B RHT 520 bphr
B (E1B), 51 B/ —8 P4 R Gen-
bankH1 741 58 = — (K 1C) » XK, pCDH-Tim-3
A1 B RIS BRI B T
2.2 BTRER BRI BRI E KGEE N E

N T Tim-37E HeLadli il Mo Rk, 14k
) F A% 5 B g i 2% (.76 6 B2 H (green-fluorescent
protein,GFP) KR GL 1) 264 . ¥ pCDH-GFP
psPAX2. pMD2.G=/N AL JL 293 THM L. Py
Ka , P 6 R nT LALEE 21 iy (1) 7 G0 (B
2A), BB KRR R NG . SRS A A2 0 g
T GFPHITE 5 S HeLaZll 8, Bi K5, FHZOGEM
iR DAL 3w B (K 2B). WRIE AR 1
AR, 20¢1/(1x104)=2x10° TU/UL=2x10° TU/mLit
B lenti-GFPI85 #5115 244 2x10° TU/mL, [A]
A 75 lenti-Tim-3 /¢ lenti-NC¥)3# & 4 2x10° TU/mL,
AT AT A B R 2 P 1 0 B AN T v 0 B RE S
W 2 SIS R R B LR . SRIR R, 4
18975 75 1 I8 3] 2% 10° TU/mL, MOUE A 1, 48
J () SR e R R A v R B R MR s o R340
lenti-Tim-3Flllenti-NC(MOE ¥4 1)/& Y He La4tl i,
JF FH LR 22 R i ik 7K 3145 HeLa-Tim-3F1 HeLa-NC
e A0 Ak -
2.3 WFTim-37ER E AP RIRIE

R4 AR . Western blotFH 2 i 428 56 ' [F]
IS} & Ml HeLa-Tim-3 Al HeLa-NC#& %€ 4 it £ | Tim-3
MR I8 Ko i X FWestern blot4h I i 75, HeLa-
Tim-340 il # o I Tim-3 88 (1 R 18 & 2 T+ = (KIBA.
K3B. E3DH EBE)(P<0.01). 4y 5 2 i —
P 2R W, HeLa-Tim-3 [ % )t 5 & B {2 %5 T HeLa-NC
H(EI3C). Zx ERM, FRATIINE L T FE MRk ik
Tim-3f{/HeLaZH i f 74 ,
2.4 Tim-3{2i# HeLaZBpiT#. £

AWEFK A T 4RI IR SEES A Transwell 5L 4
AT 5T Tim-3%f HeLaZli LT #2222 1500 . 41
IR 5286 45 IR, €24 hitf, HeLa-Tim-341f1)iE
% X 38/ T HeLa-NC#41 (HeLa-Tim-3 vs HeLa-NC:
2.20£0.1 vs 1.6420.6)(E4AFIE4B)(P<0.001). 48 h
i, HeLa-Tim-34H [¥)iL % X 48 B i /N T HeLa-NC4H
(HeLa-Tim-3 vs HeLa-NC: 1.23+0.06 vs 0.47+0.06)(/X]
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(A) M : (B)
7500 bp
1 000 bp
750 bp
1 000 bp
1 11 21 31 41 51 61 71 81 91 101 111 121 131 141 151 161
Final AGATTCTAGAGCTAGCGAATTCATGTTTTCACATCTTCCCTTTGACTGTGTCCTGCTGCTGCTGCTGCTACTACTTACAAGGTCCTC: \TACAGAGCGG TCGGTIC; CTATCTGCCCTGCTTCTACACCCCAGCCGCCCCAGGGAACCTCGTGE

Tim3 AGATTCTAGAGCTAGCGAATTCATGTTTICACATCTICCCTTTGACTGTGTCCTGCTGCTGCTGCTGCTACTACT TACAAGGTCCTCAGAAGTGGAATAC AGAGCGGAGGTCGGTCAGAATGCCTATC TGCCCTGCTTCTACACCCCAGCCGCCCCAGGGAACCTCGTGE

171 181 191 201 211 221 231 241 251 261 271 281 291 301 311 321 331
Final CCGICTGCTGGGGL: GEC T A TAT CTGGCT TTCCGE TGACCAT; \GCAGACAGTGGG
Tim3 CCGTCTGCTGGGGCAAAGGAGEL T A TAT C CTGGCT TTCCGE TGACCAT. ACAGTGGG
=
341 351 361 371 381 391 401 411 421 431 441 451 461 a1 481 491 501
Final ATCTACTGCTGCCGGATCCAAATCCCAGGCATAATGAATGATGAAAAATTTAACCTGAAGT TGGTCATCAACCAGCCAAGGTCACCCCTGCACCGACTCGGCAGAGAGACTTCACTGCAGCCTTTCCAAGGATGCTTACCACCAGGGGACATGGCCCAGCAGAGACACA
Tim3 ATCTAC ARATCCCAGGCATAAT TTTAACCTGAAGTTGGTCATCARACCAGCCAAGGTCACCCCTGCACCGACTCGGCAGAGAGACTTCACTGCAGCCTTTCCAAGGATGCTTACCACCAGGGGACATGGCCCAGCAGAGACACA
5
511 521 531 541 551 561 571 561 591 601 611 621 631 641 651 661 671
Final GACACTGGGGAGCCTCCCTGATATAAATCTAACACAAATATCCACAT ATGAGTT AGATTGGCCA: T \GCAACCATCAGAATAGGCATCT GC: TATCTICG
Tim3  GACACTGGGGAGEC! GATATAAATCTAACACAMTATCCACAT ATGAGTT ATTGGCCA T ACCATCAGAATAGGCATCTACATCGGAGC! TGGGLTGGL TATCTICG
=
681 691 701 1 721 731 741 751 761 771 781 791 801 811 821 831 841
Final GCGCTTTAATTTTCAAATGGTATTCTCATAGCAAAGAGAAGATACAGAATTTAAGCCTCATCTCTTTGGCCAACCTCCCTCCCTCAGGATTGGCANATGCAGTAGCAGAGGGAATTCGLTC: ATCTATACCAT AT
Tim3  GCGCTTTAATTTICAAATGGTATTCTCATAGCAAMGAGAAGATACAGAATTTAAGCCTCATCTCTTTGGCCANCCTCCCTCCCTCAGGATTGGCAAATGCAGTAGCAGAGGGARTTCGCTC ATCTATACCAT AT
=
851 861 871 881 891 901 911 921 931 941 951 961 971 981 991 1001 1011
Final CCCAATGAGTATTATTGCTATGTCAGCAGCAGGCAGCAACCCTCACAACCTTTGGGTTGTCGCTT TGCCAGGATCC \GGAT
Tin3 CCCAATGAGTATTATTGCTATGIC GCAACCCTCACAACCTTTGGGTTGTCGCTTTGCANTGCCAGGATCCGEGGCCGEGANGGAT

=

A: PCRY I 1) Tim-35E 1R Jr B B b e F UK Bl . MOADNA S F b e, 19 Tim-35E 08y B B: EcoR 1Y) 5 4 pCDH-Tim-3 1A 244 (1) 55
REREHRE Bk . MOYDNA S5 bRifEd), 1 9B V1S (FpCDH-Tim-3 R IA BRI 7=, 29K BEVI I pCDH-Tim-33% 1A #f4; C: Tim-35Genbank
vh Tim- 300 7 45 A U 1R

A: agarose gel electrophoresis of 7im-3 gene obtained from PCR. Lane M: DNA Marker. Lane 1: Tim-3 gene fragment from PCR products; B: agarose

gel electrophoresis of pPCDH-Tim-3 identified by £coR I restriction enzyme. Lane M: DNA Marker. Lane 1: products of pCDH-Tim-3 expression vector
after enzyme digestion. Lane 2: pCDH-Tim-3 expression vector without enzyme digestion; C: alignment of the sequenced 7im-3 gene with the original
gene sequence of Tim-3.

El1l EHpCDH-Tim-3FIAE (KAHIHE

Fig.1 Construction of recombinant pCDH-Tim-3 expression vector

(A) 293T (B) HeLa-GFP

20 pm

A: FOGRBEE T lenti-GFPIE i #3E293 TAH M i W i T v (K1 5548 by B: 226 008 T lenti-GF P18 23/ Y HeLaZll L 1 5548 h.
A: results of fluorescence microscopy of 293T when the lenti-GFP were packed in 293T cells for 48 h; B: results of fluorescence microscopy of HeLa-
GFP when the Hela cells were infected by lenti-GFP for 48 h.

B2 RAFEZHIR T

Fig.2 The cells under the inverted fluorescence microscope

AAFITEI4B)(P<0.001). [FF, TranswelliZ # L4 B, A 4D)(P<0.01), 1468 HeLa-Tim-321 ZH /I 7E 24 h)5
HeLa-Tim-32H 4 i #% %k & B 2 /= T HeLa-NC4H. T RE S WG 0. e A, A8 FH 06 e 6 o i Ak
(HeLa-Tim-3 vs HeLa-NC: 306+26 vs 137+32)(/& 4C S H/N=, FRE 5HeLa-NCZH i AH LE, HeLa-Tim-3
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=3 “ =4
& & 100: o
&
M g }A “j = 80
=3 1 o
2 S RN g s
o] 8] © =7 2
gl & g0
- 220
| \ -
L] j T T T T T T T T T )IJ T T 0
10 10° 10 10° 10° 10> 10° 10 105 10° 10 10° 10* 10°  10° HeLa HeLa-NC HeLa-Tim-3
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© Tim3
im- HeLa-NC HeLa-Tim-3

o Tim-3
“
<
—
[}
= GAPDH
5 pm 5 pum
°
z 1.5
5
(E) = *x
r? ' E
‘ g - = 1.0
n
B 2os
— X0
[3} =
jan} m
5 um ,4>) 0: T
.T‘—'i) HeLa-NC HeLa-Tim-3
~

AL B: R AT M Tim-3 25 11 7E & 240 1) 2Rk KPS Gt 43 W C 20 B 92 5 6V A G D Tim-37E - 241 i v 1) 215848 Dy E: West-
ern blotVZE Kl Tim-3 75 % A 40 P (R R IR 4 Je Ge vl 43 # . *##P<0.01, 5 HeLa-NCZLAH L.
A,B: results of the expression of Tim-3 in each cell group detected by flow cytometry and assay statistical analysis; C: results of the expression of Tim-
3 in each cell group detected by the cellular immunofluorescence assay; D,E: results of the protein expression of Tim-3 in each cell group detected by
Western blot assay and assay statistical analysis. **P<0.01 compared with HeLa-NC group.
B3 FBESFIATim-389HelafipiR AU AN 3E T
Fig.3 Establishment of HeLa cell with stable high expression of Tim-3
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Fig.4 Overexpression of Tim-3 promoted HeLa cell migration and invasion
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Fig.5 Overexpression of Tim-3 promotes EMT progression and inhibits apoptosis in HeLa cells
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