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Abstract

¢ AIM: To analyze the correlation between SLC52A2 and
uveal melanoma (UM) based on the cancer genome atlas
(TCGA) database, and preliminarily explore the influence
of SLC52A2 on the prognosis of UM patients and potential
mechanism.

¢ METHODS: The clinical information on 80 patients with
UM and mRNA expression data of SLC52A2 were collected
from TCGA database. According to the expression level of
SLC52A2, 80 patients were divided into high and low
expression groups by median method. The relationship
between the expression of SLC52A2 and clinical
pathological features, as well as the prognosis was
analyzed. The age, sex, clinical stage, pathological stage,
and mRNA expression of SLC52A2 were analyzed by
univariate and multivariate Cox analysis to search the
prognostic factors of UM. Enrichment analyses were used
to predict the possible regulatory pathway of SLC52A2
in UM.

¢ RESULTS: The survival prognosis of patients with low
expression of SLC52A2 was better than that of patients
with high expression of SLC52A2 ( P<0.05). The level of
SLC52A2 has no significant correlation with the age, sex,
clinical stage, and pathological stage of patients in both
groups ( P>0.05). Multivariate Cox analysis showed that
the high expression of SLC52A2 was a risk factor for poor
prognosis. The nomogram prediction model developed by
combining the expression of SLC52A2 with clinical
pathological features could accurately predict the survival
probability of UM patients. The infiltration abundance of
Th2 and Treg cells in both groups has difference (all P<
0.001). GSEA analysis showed that the gene of JAK-STAT
(FDR=0.028, P=0.004) and PI3K/AKT (FDR=0.017, P=
0.002) were rich in samples with high expression
of SLC52A2.

¢ CONCLUSION: The high expression of SLC52A2 is a risk
factor for the prognosis of UM patients. SLC52A2 can be
used as a biomarker to predict the prognosis and to
become a new target for the treatment of patients
with UM.

o KEYWORDS: uveal melanoma; SLC52A2; the cancer
genome atlas (TCGA) ; prognosis

Citation ; Liang XC, Xiao ZF, Zhou S. Correlation analysis between
SLLC52A2 gene expression and prognosis of patients with uveal
melanoma. Guoji Yanke Zazhi ( Int Eye Sci) 2023; 23 (8):
1399-1404

1399



EfRRRNZE 2023 F 88 £23% F£8H
815 :029- 82245172 85205906

http://ies.ijo.cn
B85 {57%§.1J0.2000@ 163.com

035l5

] %) IR BRAG, 2598 (uveal melanoma, UM ) J& 8 A\ 5% & U
AT I PR D P i 2 TR A 7 (A B R
PN S ) 1 PR 8 R A, b 909% & 9 1 Ik 4% 5t il
R &, R AN B, B e B RIR AN AN A sl
A0 FiE 22, U e RO L RE = e Rt
UM BI6IT 77 =0 EA WOt BT IR BREE bR A HE 9 259
WIBRA  UTAEK, BEE I2IT R M A, UM R 4 i
RAT T (0 UM BB RS R R A4 . HiiE
HI UM B FE R R b 5200 ) & S8 R s A e
P TRAFSE UM 9 & AL, BR R 52 UM 1) T )5 1A
T, FHRBURA 0 TAREY X UM B9387 MG BoA &
FLRE X, SLC52A2 FEPR= N SR 0T 14 45 22 5 32 3R (4044
F51) 52(SLCS2) f— 2 1 2 54 S 0 R AR, W 4%
RN S i B | E ) R (R ek R
B,) S AHUAS oKL A4 Gk AR o1 1 G 4
TUE  WURSZ IR BN AT 5 5 R R = R =
JEIRRAE D M AE IR AR AT R ™
FERBE SLC52A2 S Fe 35 2 B T R 5 Joades | ey 500 9o AN
LN BN = e DS N N e N
it RN ) e A R el NS BT 0B - A T P - /S
1M, SLC52A2 X F UM Fis A9 52 M B2 AH 5 43 F HIL ] 1
ANGEATE R, AN 5T A o g AE 3 P 4 B3 (the cancer
genome atlas, TCGA ) 5 FE AT T AE W15 B2 W R R
SLC52A2 5 UM MW AEIR R, B e A HR 52 ) UM TS 1) A
FIFHE— LBV T RE W K A ML, 2T & 8 UM B 3R T
e P W ) A
1 3R NF %
1.1 3% M TCGA %idls 2 H £ 3KHL UM M & SLC52A2
mRNA [ 2R EAKTE s S B I R 15 B, I IR (5 B A4 .
AR PR BRI PR A3 8 e R I PR A #E A T
T, BRI 1511 2 B T AN 58 3 109 191 LA % S5k = T I B 1
ORI, AP B TCGA B 1 A & I R S BRI AR A7
ORI, I S5 A5 2 A 50 B R BRI 1 3 51 80
i, T #RIE] R 2022-04-05,
1.2 Fik
1.2.1 SLC52A2 RIEE5 UM BELEEWMRHXERE %
SLC52A2 mRNA [ 23K K- 14 H 47 £k 80 i) UM f 45 4y
JovE MREIEA, R R(3.6.3 JiAS) 8 4F 4 # SLC52A2 3
K5 UM 8GR Jm B AE A9 AH &, Rl Kaplan—Meier
HHZE X} SLC52A2 K1k 5 UM & 1Y 75 k47 4= 77 0 #r
1FELEAAEI(0S) B RE S A A 1 (DSS) | Te ik A=
T (PFD) Y Kaplan—Meier e 4 *F TCGA $dE 2
HBE B R (5 Bk T B | A48 & Cox [MIH AT, 4347
0 UM BRI 25, @it TCCA Bl FEFg e 91 £k &, i

FH R BRAES BT AR 5 AR 4l 2748 4 Cox H A3 XURS: 43 AT 11 445
B RPN FI UM B3 1.2 3a 19 0S, I 44 S 1
L, PR B £ R R RR
1.2.2 54 SLC52A2 5 8 4H 47 v 4 4% 4 B A9 4 5K 43 #7

T SLC52A2 7 MR#E K4 ssGSEA 7353 (GSVA /4 &
B ) A BT IR A 2 b G e A M R S
1.2.3 GSEA EEAMT N E SLC52A2 FEHTE UM Hi
IR K2 il RIS (088 A 5y F- AL, 8 GSEA 44X
SLC52A2 EEK7E UM H VS 7 D) g A7 15 5 38 % 46 40
Br, T-96 0 2 5 42 7F SLCS2A2 15 26 38 4L RIE 3 15 41 1 4
ORI, B I UE A5 1F O A R K BEFE (false discovery
rates, FDR ) <0.05 H. P<0.05,

Giit 2= R B AR SR AEE TR

( Hitps://www. xiantao. love/products ) , i F R # 4 £
(3.6 304 ) AT IS B o I AR5 3RS 8053 A, 4 T
FEBER X K 30, A= 7753 R ] Kaplan—Meier 1 Log—rank
Kook BRI R A Z 2 3BT R F Cox [MIARETY | K 35 7K
HE «=0.05, H7HLLEAER T UM B& 1) 0S,P<0.05
RHERAGITEE L,
2R
21 EZEHR B TCCA Fdli b UM 3 -7 I PRAFF AR
H25, 80 il 5 rhtz 35 19, 13 45 9 ; AF % < 60 % 40 ] |
>60 % 40 1] ; 55 B4 1 11 19 39 4] 499 36 1 IV 3 4 {4
(80 il 835 Hhg 1 Bl I BORHER G 7 AHERR ) 5 I IR
S0 T3 36 91 T40Y 40 1) IV 3 4 f5i] ; SLC52A2 Ay 335 7K
3 BE TP B0 4 R SLC52A2 & AR FE3A 4 (4 40 1))
HARSA BB 1, 287 SLC52A2 76 UM 35 A [ Il
PRAEFAE 401 mRNA KA E L, & B SLC52A2 £k 5 UM
FEE BAEIE MBI s B3 A R DR 43 1A 24 TG BH I A oG
(£1).
2.2 SLC52A2 iRz 5 UM BZEME ST 5 SLC52A2
RFRIRAH A L, B 32354 UM B # 1Y 0S . DSS PFI(X* =
8.50,P=0.004 X*=7.52,P=0.006;X>=8.61,P=0.003) 1
WA, $E8 SLC52A2 IWREBE UM BE ARG B
FAAX, SLC52A2 (IR A B E A AE TS B LT SLC52A2
EmRIBBE(E 1),
2.3 Cox MIASH X2 UM B AR R T8
EMEZHRZ NN, R HZ k3, 5IKRB A0,
SLC52A2 &Rk E 1Y OS[ HR=3.847(1.462~10.122) ,
P=0.006] .DSS[ HR=3.624(1.364~9.627) ,P=0.010] .
PFI[ HR=3.412(1.428 ~8.150) , P = 0.006 ] ¥J 7775 W i 2%
S, BB BYAEIS M e B A S R A3 B R R R
HEAETUE P2 AR 00 B B3R P<0.1 IR ZE A Cox ] I A5
IFEAT 2 R 007, 45 3 78 SLCS2A2 18 263K &30 UM
BE WS HfER &R (P<0.05,3%2~4)

F 1 SLC52A2 5 RF XA Sk RRERFIERHEXE HR (%)
o . GR.C 51 B 43 1 Il R 533
<60% >60% 5 7 11 11§21 IV 1 11 1 118 Vit
s 40 21(52) 19(48)  24(60) 16(40)  21(52) 15(38)  3(3) 19(48) 18(45)  3(8)
fRFREH 40 19(48) 21(52)  21(52) 19(48)  18(45) 21(52) 1(2) 17(42)  22(55)  1(2)
X2 0.200 0.457 2.218 1.511
P 0.655 0.499 0.331 0.470

1400



Int Eye Sci, Vol.23, No.8 Aug. 2023 http.//ies.ijo.cn
Tel:029-82245172 85205906 Email :1J0.2000@ 163.com

A 1.0 4 H SLC52A2 B 1.0 4 H SLC52A2 C 1.0 4 SLC52A2
L e ik 4l o ek al ek 4l
—— i ik 4 1 —— Rk —— T Fis
0.8 4 0.8 0.8 A
H
067 b 0.6 1 L 06 LLM.
& & &
# 04 044 = 0.4
0.2 0.2 0.2 4
Overall Survival Discase Specific Survival Progress Free Interval
HR =3.33 (1.45-7.65) HR = 3.39 (1.43-8.06) HR = 2.85 (1.35-5.98)
0.0 4 Logrank P=0.004 0.0 4 Log-rank P=0.006 0.0 4 Log—rank P=0.003
T T T T T T T T T T T T T T T
0 20 40 60 80 0 20 40 60 80 0 20 40 60 80
t/mo t/mo t/mo
1 SLC52A2 W/ RIEFERIZAH UM BEMWETFHML A:0S;B:DSS;C:PFI,
&2 UMBEOSHEBEREZRRERZEZRS
" LS EL BV
sp4 il .
HR(95%CI) P 2B HR(95%CI) P
SLES2A2 43K HREA 40 3.847(1.462~10.122) 0.006 1.376 3.960(1.519~10.322) 0.005
ﬂ&%@iﬁgﬁ 40 . . . . . . . . .
(%) <60 40
2.123(0.914~4.933) 0.080 0.817 2.266(0.968~5.303) 0.059
>60 40
HEA 5 » 1.542(0.651~3.652) 0.325
ﬁ‘ 35 . . ~ . .
R ke % 1.502(0.629~3.585) 0.360
M& IV 40 ' s '
ke fL53 36 1.718(0.704~4.193) 0.234
& Vb 44 ' ' ' '
®3 UM EEDSSWEREERRZRENH
" LSS EL BV
o s u . ”\
HR(95%CI) P 25 B HR(95%CI) P
SLES2A2 3K FiF A 40 3.624(1.364~9.627) 0.010 1.288 3.624(1.364~9.627) 0.010
{&%%itzﬁ 40 . . ~ . . . . . ~ . .
FR(E) =60 40 1.872(0.785~4.461) 0.157
>60 40 ' e '
e 5 » 1.351(0.558~3.275) 0.505
ﬁ‘ 35 . . ~ . .
R fL53 3 1.607(0.640~4.033) 0.312
& IV 40 ' ' ' '
Wik a5 5 36 2.318(0.848~6.337) 0.101
& IV 44 ' ' ' '

2.4 Nomogram B 5IIE &b H Tilf IR T
DA UM £ AR AP AR 0 vk, IRATTAR B 5 [ R R 248
i Cox [FIEAHT IS5 5, 454 SLC52A2 &3k Ml PR Hi
SEREAE TR T 51 2 B WIN A5 7 [ C—index: 0.759 (0.705 ~
0.813) ,P=0.0018], il 1.2 .3a B OS( K 2A), K HER
B R TFIN AE A7 R M 26 5 92 B A A7 R il 2k HLAT B Y — 3
PE(# 2B)

25SLC2A2 RiEEREBREREMEINESHT &
UM 1 SLC52A2 7 AR IK4H Th2 40 Treg 20 IS (1975 14
FHEMN R, ZRA 50T %E (¥ P<0.001, E 3A)
GSEA A1 HA , SLC52A2 1 32 1k 1 41 41 v 7716 i 0K

ity {5 = 7 T 5 5 SR O F (JAK-STAT) {553 #% ( FDR =
0.028 ,P=0.004 ) FI A5 1k WL B - 3 — S ity / 22 24 2 — 75 A TR
PG (PI3K/AKT) {5 538 % (FDR = 0.017, P =0.002 ) #H &
FEHNEE (K 3B.C), #£/8 JAK-STAT Fl PI3BK/AKT {5 %
8 TR R SLC52A2 25 UM TS WV AE 8717 18 %
3iTie

Bifi 5 S DRI P R % R H T B 4 &8 B — 28X UM
BE B WA R R AR BUA A ST kR
UM EUiE 56 248 £ 24055 GNAQ B GNATT TIREAR A1
RAF MR R H 2z Z A0 BAPL Bk 5y 1A
SF3B1 N A | (HF BN, 30 UM BEIER L

1401



EfRIERIE 2023FE8 8 ZF23% ZFE8HY  hip://ies.ijo.cn
E31%E :029- 82245172 85205906 B8 3{=%8:1J0.2000@ 163.com
A 0 20 40 60 80 100 B 1.0 T T T T
TP VT P W T T U v TP ‘ »
High ,
SLC52A2 Low Leo 0.9 / T
T ! X
ﬂ—:m <=60 Male N}- 084
5 Female gtage || ﬁ
BEAM  gtage 1dstage IV Stage IV&Stage Il g 07 % /
Il < 53 A Stage Il E 06 s
o 100 200 300 ‘
LM _————— i -
e 25 15 05 ' 05 @ 15 | 25 05 B
! ﬁig—: ﬁg 0m7 044 fii_e\;eli:\e
2 £ T T T 1 T T T T T T T
FEFE 08 06 04 02 04 05 06 07 08 09 10
SFEFR 06 04 02 B £ P& T 4 77
B2 WENELZEMNBAERTNESN A.UM E&% 0S PITRIMALRL ; B, 0S FIlLL & SALHER
A 0 8 i *% ns ns ns ns ns ns Fkk £ EE S ns Hkk Fkk
A +d-
0.6
« 11 = =
B 0.4 - .
= . $*
o8 02 * ' %* .
0.0 $+ SLC52A2
¢ $@%¢m
024 ha%gm
BN ) A %/ 237 2 2 N A €W 5
o® @‘5‘ @@@» o ‘&»)ﬁ &\{5;@ S @@’{‘&\ Qe
JAK-STATIE SiERE PI3K-AKT{E S
B = NES = 1679 C = NES = 1.447
0.4 p.adj =0.035 0.3 p.adj = 0.022
3: 03 FDR =0.028 FDR =0.017
!E'L- 0.2 1
# 0.1
i o0

-0.1 4

08 25
) g0
A 55 A s
50 501

LT

T T T
10000 20000 30000

BFBURE PRI

T T T
10000 20000 30000

BRFHEERAR

B3 SLC52A2 A EMES MR EERERE A AR SLC52A2 Fik/K R UM HBE GRS RO (ns: ZRESEITHE X,

s . P<0.01; %% . P<0.001) ;B.JAK—-STAT {5258 I & 45 &1 ; C. PI3K/AKT 5250 B B 42 &

F4 UM BEPFIHBERERSEAZLSH

I ke HR R § EAEieii)
HR(95%CI) P ZEB HR(95%CI) P
SLC52A2 ik IR 40
R 40 3.412(1.428~8.150) 0.006 1.227 3.412(1.428~8.150) 0.006
ERE (%) <60 40
1.387(0.663~2.902) 0.386
>60 40
HEAl 5 » 0.820(0.393~1.710) 0.597
% 35 ) ) ) )
A 1 % 1.398(0.654~2.987) 0.387
&IV #4 40 : : : :
A5 1 30 1.619(0.748~3.507) 0.222
M&IViY 44 ' ’ ’ ’

1402



Int Eye Sci, Vol.23, No.8 Aug. 2023 http.//ies.ijo.cn
Tel:029-82245172 85205906 Email :1J0.2000@ 163.com

Az BB AL A S AR (BTG R T e 26 x4
AEEHMRERE S S UM B &% Lt R, Rt I3RE £
LA 5 v T M 1 1 A A AR R AR T UM 3
WA T 5 ), i LA B BT B IR 9 S A, R )
UM 2 B HLH BT,

SLC52A2 HE[RIFE i | Ey Sl 98 | ry 390 i I ' 328
S0 it g 2 2 O R v 3Rk S R R e A R TR VT
FelOT AW TCGA $idf )22 v 80 1] UM H 3 B0l K 5
BT Cox HLRIZR B 4347, $27R SLC52A2 By FRiE & UM
TG s e R 2R RECE IR AR I8 1 1) 9 B 0 B LI DR 4 1
PR X UM B BUG =4 800 (P>0.05) , iF— 46 45 101 [
RWA Cox ZHE HIH 8T, 4538 W78 SLC52A2 119 /& %
KRR UM FUS R faR R R, T &40 E s R, 5t
3 A A VR ] B X B E — M, $E 78 SLC52A2 /ESR UM il
JatrE P EAE —E WAER T, B, ARG IR L, 3R AT AT LA
X UM AT S DRI, 0 A 1 SLC52A2 = 3RiA M 3,
ARG INGRBE T |, I35 i 422 32 H0 Nzl B IR T, 1T REXT AE K AR
B SATE s B EL A — 2 A B AR

BRI 200 LIS V) 0 9 Rl 5 A e RE 1 R A R R R
VR A AR ST AT 2245080 3 6 W SLC52A2
1235 7KF- 5 Treg A Th2 4 i@ INA )¢ . BEA: Y
WFFTIUE SE Tregs 8 1 10 il H 28 25 45 40 9 (NK) L CD4" J¢
CD8"T ik L4 i 55 3 35 AT A% 2 g SR i | & #5470 b 9 4
PESRAERS R b R A OC 4T ( TAM ) 321
] LA i 2Rk i e R A AL T F TR 5 Tregs 8 9 iE 5P
i, Tregs il i3 B FE LA K A F-B (TGF-B) .HATE-10
(IL-10) FI A & =35 (1L-35) i FR B A S5 S0, M
AR 0 9 1 J AN AL G R 10T L The Rk 3w vl LI S
g B S e k3 L Th2 B A AU R g, 43 b
IL-4 1L-6 F1 IL-10 4R 7, E2AEH R E Thi /)
PRy g, 7R GE R B rh | S N 5 1] Th2 i
7, Th2 Feik EIE I B — Fh 50 35 30 S M BR 851 BLiA b
TR HARZS | I I8 241 6 25 00 88 W AL % A A i kit
EUE T MR A A A K SR UM B
SLC52A2 1k, Treg 4N AT Th2 43R KR,
HTG R 2E PR IRATTHEDN Treg 40 A\ Th2 20 ffd 5 11 14
f ] fig S SLC52A2 B UM H & s AMERIHLE Z —.

GSEA B 40 7R, SLC52A2 1F AH G Y L B & 4 7F
PI3K/AKT {5 5 i B&% 1 JAK — STAT {5 5 i B% I, #2718
PI3K/AKT F1 JAK-STAT {5553 % 7l BB J& UM A9 AE I8 7
iBfE . PI3K/AKT i i HA B 2« 0P 2= U fig , B 45 8 4%
IR T GBS R AR, S5 R 25 5 b
oA e 21 H R CE 52, PIBK/AKT 3 % 5 1 4
S DTSR g S R 1 R R BRI R
1 UM 1, PI3K/AKT 15 518 Bt 2 8161 i, HZa8 A0
b5 GNAQ RAFFEYIM ™, HIk SLC52A2 7] Eid it
Z 51835 PI3K/AKT 3 [ 036 L K520 UM B E TS |
JAK-STAT i %2 i 40 e BF 7 i 5 S Sl %, 5 5
YIS ol T DA S R B VR S 2 B A
SRR 2 PI3K/AKT  JAK -STAT 13 538 2% 4 FH b
I, T 22 b R A G mRINA % 55 vb ke, DA~ 400 Jieb 98 240
a3 g A #2Y  PIBK/AKT Fil JAK —STAT 15538 B
FESR B 988 38 97 19 OB S 050, e 2 B Rl A T I 3R S T
23 R HEN SLCS52A2 AT AESE i #TE PI3K/AKT
H1 JAK-STAT {5530 %, B 38 UM 3 0 e iR 5, e itk

ibgea 20 L 3 T RN RS . (HUZ SLC52A2 JEPRI T UM HE
J P A s e ) EAAHILR DL KA S 0 B i WA R A
PE— PR,

Lk LR, AR WS I TCGA Bodls 4 424 SLC52A2
RIFAFBIE B, K SLC52A2 MR ik 5 UM B35 1Y
SVARAAEIAA 5, SLCS52A2 =355 02 UM B34 WS 1Y fa
R, IR0 704 1 FTRERIBILR] , S B 1) 25 4 A 0F & 42 11t
TR AEARRTT RIS R 10 3R 97 Al BE A A L, X 2
o S B AR A R A B S, AW ORI
TR EIR ROR W58 B, 7e — e B EE B HAT AU
RO RE N HE— 2D BT AR S ARG  TE S5 22058 AT
e E— 20l PR BRI 58 3 My AR R N SR TR A
Bk,

Sk

1 Xue MJ, Shang J, Chen BL, et al. Identification of prognostic
signatures for predicting the overall survival of uveal melanoma patients.
J Cancer 2019;10(20) :4921-4931

2 5K, BSOR, 2, A T IR 6 SRR R I8 IR UM OGP 1Y
W ERZE AT, EIBRARAR AR 2020520(2) :197-202

3R A R 60 B B0 TR 9T BUIR. IR BLHT UE R 2019539 (4)
398-400

4 ZEFEHE, WIUKY, AEARIR, A, B4R R A A KR 0 3R 1 I PR
HAAT. HPEGRBFSE 2023;36(3) :421-424, 429

5 BRIR, BEIEMN. Rz A0 A R S TR A R A R G R I A 1R R
2307, B BRIRFL R 2020;20(2) :300-306

6 Liu YM, Li Y, Wei WB, et al. Clinical characteristics of 582 patients
with uveal melanoma in China. PLoS One 2015;10(12) .e0144562

7 Salvatorelli L, Puzzo L, Russo A, et al. Imnmunoexpression of SPANX—
C in metastatic uveal melanoma. Pathol Res Pract 2019;215(7) :152431
8 Violanti SS, Bononi I, Gallenga CE, et al. New insights into molecular
oncogenesis and therapy of uveal melanoma. Cancers 2019;11(5) :694
9 EEMK, TG, B2, miR—126-3p #L I AKT2 X 7% 5 2 0 %
TRANMIE B TR AR R SE . bR B 4R 2 AR 2022542 (19)
4802-4806

10 Zhang LL, Li M, Cui ZJ, et al. Systematic analysis of the role of
SLC52A2 in multiple human cancers. Cancer Cell Int 2022;22(1) .8

11 Yao Y, Yonezawa A, Yoshimatsu H, et al. Identification and
comparative functional characterization of a new human riboflavin
transporter hRFT3 expressed in the brain. J Nutr 2010; 140 (7).
1220-1226

12 Powers HJ. Riboflavin ( vitamin B—2) and health. Am J Clin Nutr
2003;77(6) :1352-1360

13 TEEAHEFMERAL I E RS, P REZSRBIES SR
TR 22, v FE B 23 IR i &l 22 B3 2x. b [ 2 2 JE R
BT LRI (2021 4F) . HRIRBLE 2021557(12) :886-897
14 Klauschen F, Miiller KR, Binder A, et al. Scoring of tumor —
infiltrating lymphocytes: from visual estimation to machine learning.
Semin Cancer Biol 2018;52(Pt 2) :151-157

15 5k sL, FRG, HEBL. KM R R S Thi7 40059815 1 T
AV Rl R SC. PR 228 2017;340(4) :459-462

16 FRiFF, O, FEM. T TCCA BURE/HT AHSA1 E£ik 5
JHF240 98 U ARG, SR R BE 2540 2022;26(1) :8-17

17 Li XN, Pan X, Qiu D. Imbalances of Th17 and Treg cells and their
respective cytokines in COPD patients by disease stage. Int J Clin Exp
Med 2014;7(12) :5324-5329

18 Kiyomi A, Makita M, Ozeki T, et al. Characterization and clinical
implication of Th1/Th2/Th17 cytokines produced from three -
dimensionally cultured tumor tissues resected from breast cancer patients.
Transl Oncol 2015;8(4) :318-326

19 XN, AaER], R, & DPSURMIERE S SHE b

1403



EirRRIZE 2023 F 88 EF23% 8
B93E.029- 82245172 85205906

http://ies.ijo.cn
B85 {57%§.1J0.2000@ 163.com

T 4K 2 40 I T 2 A 4 A DG A A vl I B O £ 2% 5 2017540
(5):390-394

20 Lin W, Niu ZY, Zhang HL, et al. Imbalance of Th1/Th2 and Th17/
Treg during the development of uterine cervical cancer. Int J Clin Exp
Pathol 2019;12(9) :3604-3612

21 Xue B, Liu XL, Dong WW, et al. EGCG maintains Th1/Th2 balance
and mitigates ulcerative colitis induced by dextran sulfate sodium through
TLR4/MyD88/NF — kB signaling pathway in rats. Can J Gastroenterol
Hepatol 2017;2017:3057268

22 Qiu HF, Li J, Clark LH, et al. JQ1 suppresses tumor growth via
PTEN/PI3K/AKT pathway in endometrial cancer. Oncotarget 2016;
7(41) :66809-66821

23 Zhu XB, Li ZZ, Li TT, et al. Osthole inhibits the PI3K/AKT

signaling pathway via activation of PTEN and induces cell cycle arrest

s

and apoptosis in esophageal squamous cell carcinoma. Biomed
Pharmacother 2018 ;102 .502-509

24 Cai J, Xu LJ, Tang HJ, et al. The role of the PTEN/PI3K/Akt
pathway on prognosis in epithelial ovarian cancer: a meta — analysis.
Oncologist 2014;19(5) :528-535

25 de Marco C, Laudanna C, Rinaldo N, et al. Specific gene expression
signatures induced by the multiple oncogenic alterations that occur within
the PTEN/PI3K/AKT pathway in lung cancer. PLoS One 2017;
12(6) :e0178865

1404

26 FRSE, RERE JAK-STAT {55 5% 55 ¢ I #2 I A 1) 7F 5
Ji&. [EBRGEE 25 2018;41(5) 582585

27 Yeh CM, Chang LY, Lin SH, et al. Epigenetic silencing of the
NR4A3 tumor suppressor, by aberrant JAK/STAT signaling, predicts
prognosis in gastric cancer. Sci Rep 2016;6:31690

28 Deng FL, Ouyang MW, Wang XF, et al. Differential role of
intravenous anesthetics in colorectal cancer progression: implications for
clinical application. Oncotarget 2016;7(47) :77087-77095

29 Jeon SH, Yoo JK, Kim CM, et al. The novel hsa—miR - 12528
regulates tumourigenesis and metastasis through hypo—phosphorylation of
AKT cascade by targeting IGF=1R in human lung cancer. Cell Death Dis
2018;9(5) :493

30 Mamane Y, Petroulakis E, Rong LW, et al. elF4E~from translation
to transformation. Oncogene 2004;23(18) :3172-3179

31 Wang GM, Ren ZX, Wang PS, et al. Plasmid—based Stat3-specific
siRNA and GRIM - 19 inhibit the growth of thyroid cancer cells in viiro
and in vivo. Oncol Rep 2014;32(2) :573-580

32 Dituri F, Mazzocca A, Giannelli G, et al. PI3K functions in cancer
progression, anticancer immunity and immune evasion by tumors. Clin
Dev Immunol 2011;2011:947858

33 Khanna P, Chua PJ, Bay BH, et al. The JAK/STAT signaling
cascade in gastric carcinoma ( Review). Int J Oncol 2015;47 (5):
1617-1626



