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#H E BB KA SEEY Ta e R E e s% G 3(TIM3 )/ 5L 4 % 9(Gal-9)13 5 @ %3 0 f & an fi 3 58 | iF A5 A=
S BRI H o, TR WA D RER KB, CAL2T 40 it 2 A 5+ PR 4L AR E A de % 4320 (200 we/mL) | & K E A 4e % 4528 (400
pg/mL) . pcDNA-NC 28 ( £ 4 pcDNA-NC S #2) .pcDNA-TIM3 28 ( £ 4 pcDNA-TIM3 Ji #5) | & K 442 % #5-+pcDNA-NC 28 (400
wg/mL 42, % $a+4: F pcDNA-NC i ) | & i E A4 $ #5+pcDNA-TIM3 28 (400 pg/mL 4942 % 45+4% 4 pcDNA-TIM3 fi45) . Ml
EmMIAIGIE A AZ RN T @A &, mie L b FHE y(IFN-y) & @ iei-F 2(1L-2) KT, AR 20 e TIM3 . Gal-9
mRNA % ik, VAR 2m f w3 ok iz 2, 3- 3 hm 8B 1 (IDO1) (A2 /5 P50 = 2 4k B4k 1(PD-L1) \TIM3.Gal-9 & & k&, &R LHabmEa
YOE K B R A AT % HE AL 2 A a0 L6 LA TS R E RIRAS R 43 £ 4 B vA % IDO1 \PD-L1 %& @ 42 TIM3 ,Gal-9 mRNA & 3 %&
6 KA KF ¥ B F AR Y (P<0.05) , 3§ 7847 5) & T 4a 5 A 5w IFN-vy | IL-2 K -F 3 2 F 1% (P<0.05) ; 5 %+ B 40 . pcDNA-
NC 28342, pcDNA-TIM3 28 2 A 2m L 6 S I8 e & R & 5 A2 22 e B0 B 1IDO1 \PD-L1 % & 4= TIM3 . Gal-9 mRNA Z 3 &
G kG RT Y R FI 5/ (P<0.05) , 3 A #pH) T 40 I 345 5 5= IFN-y IL-2 K -F 3 B FEAK(P<0.05) ; 5 &R EMAT £ 4
20 B R EAAC % FE+pcDNA-NC 230 4% , 5 R A AT % H+pcDNA-TIMS 40 2 F 41 i 5614695 i B RIR A A5 13 2 ta e R oA &
IDO1.PD-L1 % & #= TIM3 . Gal-9 mRNA & 2 & & & ik K -F ¥ B E I3 /3 4 (P<0.05) , 3§ 75 49 5] & | T 40 A 45 £ 4= IFN-y | IL-2
K3 B EHA(P<0.05), L8 #te % 45T Al it 374 TIM3/Gal-9 13 5 38 % sk 441 0 5% 4 I8 74 i A5 Am S 9k ik
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Study on the mechanism of Lycium barbarum polysaccharides inhibiting the proliferation, migration and
immune escape of oral cancer cells

LI Jinyu, XU Xiaoyu, WANG Yuzhuo (Dept. of Stomatology, the Affiliated Chuzhou Hospital of Anhui Medical
University/Chuzhou First People’s Hospital, Anhui Chuzhou 239000, China)

ABSTRACT OBJECTIVE To explore the effects of Lycium barbarum polysaccharides on the proliferation, migration, and
immune escape of oral cancer cells by regulating the T cell immunoglobulin and mucin domain-containing protein 3 (TIM3)/
galectin-9 (Gal-9) signaling pathway. METHODS Human oral cancer cells KB and CAL27 were assigned to control group, L.
barbarum polysaccharides low-concentration group (200 wg/mL) , L. barbarum polysaccharides high-concentration group (400
pwg/mL), pcDNA-NC group (transfection of pcDNA-NC plasmid), pcDNA-TIM3 group (transfection of pcDNA-TIM3 plasmid) ,
high concentration of L. barbarum polysaccharides+pcDNA-NC group (400 wg/mL L. barbarum polysaccharides + transfection of
pcDNA-NC plasmid) , and high concentration of L. barbarum polysaccharides+pcDNA-TIM3 group (400 pg/mL L. barbarum
polysaccharides + transfection of pcDNA-TIM3 plasmid). The proliferation, migration and invasion abilities of the cells, T cell
killing rate as well as the levels of interferon-y (IFN-+y) and interleukin-2 (IL-2) in the cell supernatant were measured. mRNA
expressions of TIM3 and Gal-9 and protein expressions of indoleamine 2, 3-dioxygenase 1 (IDO1), programmed death-ligand 1
(PD-L1), TIM3 and Gal-9 in the cells were also determined. RESULTS Compared with control group, the clone formation rate,
scratch healing rate, the number of invasive cells, protein expressions of IDO1 and PD-L1, mRNA and protein expressions of
TIM3 and Gal-9 in both cell types of L. barbarum polysaccharide low- and high-concentration groups were decreased significantly
(P<<0.05), while the proliferation inhibition rate, T cell killing rate, and the levels of IFN-y and IL-2 were significantly increased
(P<<0.05). Compared with control group and pcDNA-NC group, the clone formation rate, scratch healing rate, the number of
invasive cells, and protein expressions of IDO1 and PD-L1, mRNA and protein expressions of TIM3 and Gal-9 in both cell types
of the pcDNA-TIM3 group were all significantly increased (P<<0.05), while the proliferation inhibition rate, T cell killing rate,
IFN-v and IL-2 levels were significantly decreased (P<<0.05). Compared with L. barbarum polysaccharides high-concentration
group and high concentration of L. barbarum polysaccharides+pcDNA-NC group, the clone formation rate, scratch healing rate,

the number of invasive cells, and protein expressions of IDO1

AESTE ZRUE 1 RFE 34T H (No.2408085QB059) and PD-L1, mRNA and protein expressions of TIM3 and Gal-
* E—EE FWBEN., W5 04 . O NEE . E-mail: 9 in both cell types of high concentration of L. barbarum
18326905112@163.com polysaccharidestpcDNA-TIM3  group  were  significantly
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increased (P<<0.05), while the proliferation inhibition rate, T cell killing rate, and the levels of IFN-y and IL-2 were significantly

decreased (P<<0.05). CONCLUSIONS L. barbarum polysaccharides may inhibit the proliferation, migration, and immune escape

of oral cancer cells by suppressing TIM3/Gal-9 signaling pathway.

KEYWORDS Lycium barbarum polysaccharides; TIM3; galectin-9; oral cancer; proliferation; migration; immune escape
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e e T RE s H TIM3/Gal-9 {553 % 5 e (fu45
HIG R LI R R ) R AR BT, O
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ki, T LI LTS A IE B EERHAL AT O
S AN 3 A A e BB AR 1) 52, I A TIM3/Gal-9
{7 5 30 B A B R R AR R LT RE A VE FHAILIR] , LAY Ryl IR
HEERTT DR S %

1 ##
1.1 FEMNF

XSP-17C M & B U5 [ L AR A R A
) s RMR-2208L BURHRUE [ w5t BB A PR A A
BB15 U 40 At % 5546 W4 1 22 [ Thermo Fisher Scientific 2
F] ; QuantStudio®3 % qRT-PCR {14 H 3% [¥ Applied Bio-
systems /A 1] 3 5200T BUEE RS BLSAIA A 11 KRB A Akt
A FRAFL
1.2 FEHRBSIEH

HAC 224 6] BR 5 (35 wkq-08032,, 4f Ji 989% ) Il 1
U T 4 v A AR W B A RS W 5 peDNA-NC Jii R
pcDNA-TIM3 i i ( 4it 5 2 %l & MG53241-UT,
HG10390-ACG) ¥ [ At 50 SO N B2 B0 A BR2A
F] ; Lipofectamine 2000 i 71 . DMEM 1% 77 %& (L5435
A 11668019, 11965092) ¥ 1y [ 52 [ Thermo Fisher
Scientific 23 7] ; CCK-8 .\ MTT 4l Jifg 8 7 46 357 & (it 5
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43904 BB-4202 \BB-4201) ¥4 FH 1 DU A YRl A
FRN ] T30 v (interferon-y, IFN-v) . FI 40 i 41 2% 2 (in-
terleukin-2, IL-2 )[R S22 W FFFIN i (ELISA) 120 & (41t
5451 97024ES96 ,97029ES96 ) ¥ [ 2 3 A= MR+
(TR ) A RN 7] 5 St NI 2, 3- XU 4L 1 (indole-
amine 2, 3-dioxygenase 1,IDO1) FE/F AL T AR B 1A 1
(programmed death-ligand 1,PD-L1) . TIM3.Gal-9 ., H i
it - 3Rk 1 v S0t ( GAPDH) BT I L 230 G S R BR A 1
G (IgG) — $t ( #it 5 4 Jl 24 ab211017. ab205921,
ab241332 . ab314081 . ab9485 . ab205718) ¥ Wy [ ¥ [F
Abcam 2 7] ; TIM3 . Gal-9 8-l 3l 14 (B-actin) 15 | #)14)
A T AR TR (i) B A BR S BT IR e
1.3 #HAw

N 8 KB CAL27 41 il 41 [ 2€ [ ATCC /A
(55351 21A11C21L11 ,CRL-2095)
2 Ak
2.1 ¢mRmEESR

HUKB . CAL27 4 i 53 71 4% Fl T DMEM 5 7% & v
(5 A 10% 64 1ME 1% H 8 E/AEER) , P HLA
REFERE N GIRE R 37 °C, CO UK FEE 1 5%) MEAT I 9% . AE
WA ] 355 % V0 e o B 4G, (o FH R 45 A R 10 4 i
TS
2.2 MR SIEAIRERE

4 KB . CAL27 4 fu AT 96 fLak i, %5 Bk 3 X 10°
AL SR AN ] T v (50, 100,200,400, 800
pe/mL™) [ M 22 ME AL % BB 2 (5 40 R 2 R R
) BRI E 6 N AL RIAF B E A A OR S 4iie, AL
TEARRRL) . KA E TE IR N T E R R
24 hJE INAFIAC A G R0, dR 2 95 48 h, A
CCK-8 AW (10 pL/AL) HEFTHFR , 1 h 5 e 25 AL G
(AMH, IR TSR (%) = (2504
A =23 FLH A/ (WHBZH A — 25 HZH A1H) X 100%,
2.3 YHRESYH IEFE

4 KB CAL27 2053 51l 53wt BRZH ARk FE A ic 2
WHLH | T Tk BE M AC 28540 . pcDNA-NC £ . pcDNA-TIM3
ZH T AT 22 B+ peDNA-NC 21 | 5 96 A AT 22 M+
pcDNA-TIM3 4 , B4H B 6 N fL. Horp, X B 4H kA 7
IE R R AR B M AT 24 1 200 pg/mL I AAE £
BEAL B 48 hy i v BE AT 224 4 1 400 pg/mL A9 M AL
Z WAL P 48 h; pcDNA-NC 20 . pcDNA-TIM3 £H (X fii ]
Lipofectamine 2000 i1 pcDNA-NC ,pcDNA-TIM3 Jit
K23 5L YL 2 KB CAL2T 41 il 24 h; 1 ¥ 25 My AC 224+
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pcDNA-NC 4H {ii il Lipofectamine 2000 & 71 ¥ pcDNA-
NC J5i kL% Y« 2 KB . CAL27 4 i , 24 h J5 Pl ] 400
wg/mL AR AT 224 A 35 48 h; T ik BE M AC 22 BE+pc DNA-
TIM3 41 fdf Fi| Lipofectamine 2000 iz % ¥ pcDNA-TIM3
FURLEE Y 22 KB CAL27 411, 24 h J5 #4 FH 400 pg/mL
1) A A 22 0 b B 48 o JT R F% YL 4% IR Lipofectamine
200016 F R4 T , KB . CAL27 40 il i) 76 YL s R I e
70%~80% Z[4] , 5 HH X SCHkHGE AT

24 YHREIGIEBEIER

2.4.1 SRR S

WO B0 K KB L CAL27 41, 0 T 1% 3% L
(2X 1O/ , 44340 25 25 ) “2.37 I T, el hi 7% 2
S, PR o] O 2 3] B W B 7 25 B R, (o P R &k
ZE (PBS) Tk FH 4% 2 5 W &5 , 30 min 5 A
Giemsa Y& #4744 {4, 10 min J5 PR HATIE eI E T8,
SR B S BB TSR T I R . TR
TR (%) = L v B 55 A b 1 4T £ X 100%
2.4.2 MTT L%

OB A K3 KB L CAL2T 41 fits , 30 T 96 FL A
(2XT10AL) , dEML 320 (252 5531 “2.37 0T,
A COR S5 3R38) o BJ5 48 31A 5 mg/mL
MTT % (20 pL/AL) #4785 5% 4 hiG 586 LI RS
T BEEAN (150 pL/AL) #EA 7855 , 10 min J&5 {6 I
PRXAEBE A 570 nm ARXTREASFLAY A BB TI0E |, IF 15

A LI FEA I, BEFE I (%) = (KR4 4 {5 — 5K
A AE)/ (IR AE— 25 HALA{E) X 100%,

2.5 YHRRER BEENNE
2.5.1 EBRESIFE

WO B0 K 91 KB L CAL27 40 il , #7016 FL AR
(2X10°AAL) Ao 45 2 K5 3R TR “2.37 R o 4%
FREE S Al FHAG S i 1 KR L SR )5 A PBS sk Rl
AL, I B T Bk g FAIE(0 h) 8R4
A BE F246 (37 °C L, 5%CO,) F A7 55 5%, 24 h 5 FH-IRCE
T T g AR [l Image J 45317 0.24 h
PRRFE B PRI A AR, WIRAA % (%)= (0
h 3R 96 — 24 h RIJE L) /0 h R YEJE X 100% .,
2.5.2 [RIBREIIFEE

WO B0 K 91 KB L CAL27 40 il , #5701 6 FL AR
(2X10°AAL) Ao 45 2 K5 3R IR “2.37 I F o 4%
FEEEWT B A (200 L) 3 Transwell /N2 Y F %
(%A Matrigel FEFTE ) , IF1E Transwell /N2 (1 F 2 i
AREFEHE (5 20% JG 2 M35 , BN 600 wL) , 4k % 5%
24 hy TR L E S 4% 2 R H RS TR 5E , 20 min
Je AT YA (DL 0.1% 45 @ 58 YL G 20 min) o i FH 1
BELER , BRRBEMLIE 2 5 M LEF R TR 224N T4
2.6 THRRERGERNE

O3 A= K 1 KB . CAL27 40, DL 1 X 10" 4~/FL 4%
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2.7 4HAE _EiERR S IFN-y IL-2 7K EE
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K
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PEFR A0, P B-actin HNZ R 2 LS BB
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x1 SIUFEIIRFHYERKE
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2.9 A IDOL.PD-L1.TIM3 . Gal-9 & BRI
K H Western blot 36 4 I . HUXT 0 4= K 1 KB
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EAT 24 USRI L b S AR 1, D AR R B, 2t
H Kk CHL 120V, HL YK B[] 120 min) %% JBE (HL 3 200
mA, FE R E] 90 min) 5 , £ FH 5% B ig 24 W41 ;2 h e
PHATIEE , 38 A IDOL PD-L1 . TIM3 ,Gal-9 .GAPDH
Pk (B L1449 1:1 .000) , 4 °CHEF L85 INA it
(W RELL A 1:5 000) , % 1 hs iINA ECL B3¢, Jf:
fift ] Tmage J 4514 % 5 20 2571 1 IR BE B 474307, LA H
FIE 15 NS5 1 (GAPDH) 255 K BE(E A9 HL 3R H
{2 1 A ARS Bk K o
210 SFitFEFHE

K HI SPSS 25.0 B X B AT 583t 3. 455 IE
BOAEIT ORI X + 5 TR, 2410 LR AR &
T3 225N, E— 25 I 4L [A) T 7 EL AR LSD-¢ K 56 o A6
K E«=0.05,
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3.1 AELIREMT S HEY OREAREEENEE

50T B2 L A, S (] J5T ik B D 2 4 KB
CAL27 2 i) A7 5834 i 2 AR (P<<0.05) , 45 21 L3R 2,
LR B DR UE ELAT 5 ) 20 B 1 (4 FH A TR1 e
B3 g SO R B K A A BRI AR R R T
T 20 0 35 1 Bl T 4 24 509% IR A S5 9 B 400 wg/mL AR
SRR DA K 1A EL A B A o A SR 0 v ) T A R
J£ 200 pwg/mLAEMARIREE , 35475 A AT o

x2 BAMMMEERLR(xts,n=6,%)

415 [CETH CALYT 4
TR 98.96+0.74 9926085
50 pgmLAf 2R 85.64173% 88.6247.50
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Mifd 2441 (P<<0.05) ; 5% R 20 . pcDNA-NC 41 b 44,
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0.05) , B4 FE il F45) i 2 BEAIR (P<<0.05) 5 15 i vk B A AT
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a: SN HRL LA, P<<0.05;b: SR H BEAMUAT 2440 Lo d , P<<0.05;
c: S5 pcDNA-NCAH [b 55, P<<0.05;d: 15 vk FE A A 2 i A Lb 3¢, P<
0.05;e: 5k FEEHIAT 2 Mi+pc DNA-NCA H 45, P<<0.05,
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R B U, IR v VAR B A A 22 B2 2 o 4t i ) o
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o AR )AL 20 A A I P A A 2 W 2L e Pl 2 15 T
B (P<<0.05) ; 5% B4 . pcDNA-NC 41 Fb 4, pcDNA-
TIM3 2H 2 P 240 i i R 5 5 R i 22 20 i 45 (i 2 T
/AN (P<<0.05) ; 5 Sk BEMIAC 204 L =ik BE A AL 2
BE+pcDNA-NC 41 [, i vk FE M Al Z 4 +pc DNA-TIM3
2 2 T4 e 4 R A A R AR 22 40 M 503 (3 T v/
fn(P<<0.05), 45 ULIE 2 El3FIHEK4,
3.4 HITE S HEX O Ba 128 40 Al 5 2 k% A B2 M1

G0 B2 LA AR e R BE AR AT 22 40 2 Fh At Ay T
41 i % 105 5 A IEN-y  IL-2 7K SF- 44 5 3 T (P<<0.05) ,
IDO1 ,PD-L1 4 A 7K V- 14 B FR K (P<<0.05) , Him
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CAL27 4iifify

AN HREH

3

A4 BATK ML ML C. pavk i M Sl

D. pcDNA-NC 41

G. =R ML 2 i+
pcDNA-TIM3 41

F. 5 e M Ac 2+
pcDNA-NC 4

G. B ety 2+
pcDNA-TIM3 2

E.pcDNA-TIM34]  F. i B 2+

pcDNA-NC 4

3 HHEMAMA Transwel/NE LI R (FRR 50 pm)

R4 BEARPINRESE SRAMBILE (xLs,

n=6)
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a: SOTHRZL LA, P<<0.05;b: 5 (R EEMIAC S LU AR, P<<0.05;
c: 5 peDNA-NCAL 4, P<<0.05; d: 5wk BEMIAC Z R4 L, P<
0.05; ¢ 5 p ik B AAT 224 +pc DNA-NCA L 45, P<<0.05,

B 5 (P<<0.05) ; 5 X HEZH . pcDNA-NC 41 L %4, pcDNA-
TIM3 41 2 B 4 ML 1Y T 20 i 2% 4% 28 F IFN-y (IL-2 7K -3
B AL (P<<0.05) ,IDO1 . PD-L1 %K 1 &35 K -1 3%
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20 2 FP A HELA T 20 B A 7258 TN -y (IL-2 7K P35 1 2
fik (P<<0.05) ,IDO1 . PD-L1 % [ F ik K F 24 i 3% T+
(P<0.05), ZiRILKI4.35,
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a: SRR LS, P<<0.05;b: SR ML Zh54 L s, P<<0.05;
c: 5 pcDNA-NCAH [L 55, P<<0.05; d: 55 = vk B2 M A Z i A Lk 3¢, P<
0.05;e: 5 =k AL ZAli+pcDNA-NCH L4, P<<0.05,
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