— 222 — BERERKFZR 2024 £55 49 5 2 #5 (Journal of Chongging Medical University 2024.Vol.49 No.2 )

BUEWESE  DOI:10.13406/.cnki.cyxh.003429

MTAP £ 1if 51 I A v (1888 305 B of S 95 2 T 134 53 Wil ) 5

AAERL N FR, XBHE, 5 ML ke, E A, T
(1. FEREER M B 5 —E R W RANE, TR 4000165 2. 7831124 i @ 48 R BE B2 b IR AL, TRl 518055
3. RKERIRE S FEF S MR 0, R 400016)

[# Z]B8 %5 WM #BERR LB (methylthioadenosine phosphorylase , MTAP) 7E 1 51 i S5 A [ 1lfs PR i B A8 3k 22 57 J H
G REANMI AN . 77 3% : N TCGA I GTEx B3 e rh AR B MTAP (4 23518508 , R LW (5 B ot A iz i b . e difh
USE FRZEE R ST MTAP 51l O AR 2 18] 9 €1 . RT-qPCR H Western blot A6l MTAP 78 A [ 5 51 i 0 40 i 2 v i %
KK, 43 M MTAP 5 R vk B Z RISk . A= W00 B 22 0 T4 MR 4 A o MTAP 55 6o 8 4N i i) S I IR 1A T e e Ak
BriE. SR ARSI YR T MTAP 13235 7 I & A B T = 5 B R A%, 5 T 23033 F1 Gleason P43 5t 1 AH G (r,=-0.576, P=
0.000,7,=-0.284,P=0.020) . MTAP 15 Z5F G i 4l J A7 75 A0 0 3¢ & , v MTAP 55 CD4'T i Jifd 52 1E AH 5 (7=0.643, P=0.000) , 5
NK CD56"" 2 il 5 1 4 ¢ (r=—0.570, P=0.000) . £5i€ : B # ARs v, MTAP [ 223k 52 BRI T i o i T B fa 34, 5 T 4030
Hl Gleason PF 4342 TUAH DG . MTAP Xof G528 4H it 114 12 11 R 48 I 20 66 119 R #4EA JR VR 2 — B 6 1 A W) 2 hm ik W) R e e iR T
L e

[ SEsia ) FF R AR 11 B B AL s Wi 9 A s 2B 015 B 5 S e 4 ; CD4 5 CD56

[RE 4 ZES]R737.25 [ XEktRER]A [¥e#m B #1]2023-10-15

The expression of MTAP in prostate cancer and its effect on immune cells
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[ Abstract] Objective : To explore the expression of Methylthioadenosine phosphorylase (MTAP) in different clinical stages of prostate
cancer and its correlation with immune cells. Methods : The expression profile of MTAP was obtained from TCGA and GTEx databases,
and pancarcinoma was analyzed by bioinformatics method. Immunohistochemistry verified the conclusions above and explored the cor-
relation between MTAP and clinicopathological features. The expression levels of MTAP in different prostate cancer cell lines were de-
tected by RT-qPCR and Western blot, and the correlation between MTAP and the degree of malignancy was analyzed. The correlatoin
between MTAP and immune cells in prostate cancer was analyzed by bioinformatics and verified by immunohistochemistry. Results : In
prostate cancer, the expression of MTAP increased at early stage and then decreased gradually, and was negatively correlated with T
stage and Gleason score (r=—-0.576, P=0.000,r=-0.284, P=0.020). MTAP was correlated with a variety of immune cells, among which
MTAP was positively correlated with CD4'T cells (r=0.643, P=0.000) , was significantly negatively correlated with NK CD56"*" cells
(r=—0.570, P=0.000). Conclusion : In prostate cancer, the expression of MTAP increased at the early stage and then decreased gradu-
ally, which was negatively correlated with T stage and Gleason score. MTAP can regulate the infiltration and function of immune cells,
and is a potential biomarker and immunotherapy target.
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PREERL R 22 8 S — I B i IR AR}, i B 512 R PCa B
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PCa FEAR AN AFRHEUN T : D25 H L W , #1124 PCa B,
BPH A9 % s @8 I T A Be i 12 BLAR A A 3% % s AT A7 8 5K
MRIT IR BB IR AL B . PCabEAHERRARIE W
T : OARBIAFFEATATIE 2R 1 £ 3 s @ I & HAl IR
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AT S G RE R E F ) o TEARITE D, BAL A AR
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HARRG AW A LR 2 RAYEARARAF . 7R
F12-K MEM RPMI-1640, PBS Z& 1y, iy F* 1L 35 (fetal bovine
serum, FBS) 104 [ 2% [ Gibeo A Al o Eastep® i RNA $2HU
7 & A 55 [E Promega /A Al o PrimeSeript™ RT 7] & 14 H
H 7% Takara /A ] , Chamq Universal SYBR qPCR Master Mix ji{
7R & 1 R A P A W R R e AT BR A R o RT-
qPCR PG 90 A AL R E A R ] . SDS-PAGE
BEBCHIAR G A EigE A RAEYHEARGIRA R, MTAP,
CD4., CDS6 G4t S Xt i ) 2= Hi % —HL 34 g [ 3% [5 Abcam
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1.2.1  MTAP7EZ i h R E0 01 TCGA 45 FE (hups://
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genomics/tega) Fll GTEx 4% % (https:/www.genome.gov/Funded-
Programs-Projects/Genotype-Tissue-Expression-Project) T %%,
MTAP [ IR TR , i 332 5 7, 298 MTAP 7298 Hh 11
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JEESE . R R A TRSE Ak AR IR Eh S i b ik
YRR WOREAE 95 'CLA 1 15 min, FARAHIZ i, PBS
2 TR PR A5 T 1 3 U, K 3 min e i S 2 LA 1R
R UL B AT e A SN . — PR HTHT, ] PBS
e R R BEZE 1:200, N T U1 414 E L4 CRIBEE LR .
(i DAB SR S e (5, TR AR R G, FOROKVEDR 15 min J&
HA . WIS R Image] #0PF (NIH, S5 15 460 4%
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1.2.3  4ifRE3E  22RV1 A1 LNCaP 48 fid fi i 5 4 10%FBS
(1) RPMI-1640 15 35 Je K5 3% . PC3 FI PC3-PR 41 FH & 47
10%FBS ) F-12k 55 5% B 45 5% . DU145 40 i & i & A
10%FBS [ MEM K 3R 365555 . BE 32 8355 0 37 °C, % 5% CO,
BN B IR AR . BT AR 1 A K X RUE R HAT S
124 M RNA$REUZ RT-qPCR  $% MR i6H] 45, 8 ] Eastep®
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JSURNA$2HURF A2 U RNA, B g B RNA i J] Prime-
Seript™ RT3 & (Takara, 4 E R ) 10K F2 U RNA 36
F N cDNA R T-20 °C. fdiH Chamq Universal SYBR qPCR
Master Mix 5] & #E4T RT-qPCR. SR £57F 4 :95 °C 3 min,
95 °C,55,60 °C 30 5,40 MEFE,95 'C 55,65 °C 55,95 C 155,
P GAPDH E R N S HE 47X . 51974140 F : MTAP-
forward, 5’ “TTCCAGAGGTGGTTCTTGCT-3" ;MTAP-reverse,
5’ ~CTGACCATTCTGTGGACCCT-3" ; GAPDH-forward , 5’ -
GGAGTCCACTGGCGTCTTCA-3" ; GAPDH-reverse, 5’ —-GTC
ATGAGTCCTTCCACGATACC-3" ., BFEARM4NETL. R
FH 22N R AT mRNA AU i, ACT=CT( H Y2 -CT
(&% K GAPDH) , AACT=ACT (5255 2H )~ ACT (X FAZH ) ,
20T TR S 4 3 mRINA [ 2 A X T 6] IR 20 iy 2k
AR AL
1.2.5 Western blot 3256 i F RIPA 357 A1 PMSF 1050 (191
AV T (RTPA : PMSF=100: 1)1 A 2430, VK b 32 PR 7= 1 4
it 6 FLAT P BRI A0 M 30 min , 40 F i 22 40 B AN LA T
EP#H,12 000 t/min 4 “CES.C> 15 min, W E 75 7 RIHR HUE
Fo BCAZE M E &GN EAWEE., SxEH LHSE
S E AL 14 R A 5, 100 *CA2H: 15 min, —20 C
P47 o i1 SDS-PAGE % Ji¢ fict il it 39 & il e i A 7 3 1
FEFIHE PK (100 V 1H JF AL 3K 100 min) o #5595 B9 2K 1 5%
B FE PVDF I I (K& NS, 210 mA fH R I 40 min) . i
S %NS A=W H0 TBST 22 vhif & i B A FLA 1 he — 3
(1:1000 TBSTH#i BE)7E4 CTMFH T HILFEIHRIC
P (1:10 000 TBST#i F%) EIRMFE 1| ho FHBALECL L2
KBGO BEHEAT A B 64T G R B . LA GAPDH E R 14
S FT X IR
1.2.6 REEMMGRIS T R TR MTAP MR IXKES
JIe 98 ol P 85 4% G 8 AT L P AF DG B R B (4.0.1 W
A2) 4 ssGSEA(R/GSVA £, 3.6 AR ) , 437 Hif 41 B 483 £ TCG A
B A o R8T A I, 9T MTAP 7210 51 i o 5 24 Fh
B 28 A B4 A e
13 %its$r%

B33 B 454 GraphPad Prism 9.0 1 SPSS 26.0, 12
Fi TR ARG (4.0.1 JiAS) R AL :stats[4.2.1], car[3.1-0])
A3 M, geplot2[3.3.61%F B 4F 17 il WAk o B 43 M7 43 H1 R
JH ssGSEA (R/GSVA 1, 3.6 Jii A< ) , B3 2E A5 43 BT R Welch
(—test R COUR ) o I PRI BRRFAE 55 MTAP 235 7K P 19 AH ¢
A Spearman”’ s # MM o SCHAS BB BUE DL R +
PR (x £5) o ZREARE SR PR N Ky 25 400,
I LR I LSD—1 75 . MTAP #iA /K5 CD4 .CD56 A A 2¢
2R Pearson #6536 AT AH CAME 00T o R 36 K ME @=0.05,

2.1 MTAP & %40t % P 23 Rk
M TCGA 1 GTEx T # & d#% , 53-8 MTAP 7 33 F JJfifg rh
MR K . g5 REIR M H TR 524140, MTAP 7E BRCA

(3.82 £0.65 vs. 4.34 + 0.71,t=6.097, P=0.000) , CESC (3.38 +
0.47 vs. 4.67 = 0.75,1=6.262, P=0.000) . CHOL(2.75 + 0.28 vs.
3.35£1.24,1=4.279, P<0.05) . COAD (3.22 £ 0.48 vs. 425+
0.55,1=6.227,P=0.000) .DLBC(1.78 + 1.56 vs. 2.56 + 1.16, 1=
5.548, P=0.000) ,ESCA (3.54 + 0.46 vs. 4.38 + 0.88, t=6.294,
P=0.000) .GBM(1.89 + 0.84 vs. 2.75 + 1.12,t=6.337,P=0.000) .
HNSC (3.96 + 0.52 vs. 4.41 + 1.05, t=6.010, P=0.000) . LAML
(0.27 £0.11 vs. 4.66 + 0.84,1=8.948, P=0.000) . LGG (1.78 +
0.69 vs. 3.89 £ 0.61,¢=8.525, P=0.000) . LIHC (2.15 + 0.42 vs.
2.67 +0.69,1=5.992, P=0.000) \LUAD (3.41 + 0.45 vs. 3.86 =
0.55,1=5.915, P=0.000) .LUSC (3.48 + 0.49 vs. 425 + 0.87, 1=
5533, P=0.000) .PAAD (2.39 + 0.47 vs. 3.90 + 0.97,¢=7.936,
P=0.000) .PRAD(3.55 + 0.48 vs. 3.89 + 0.52,1=5.845,P<0.01) .
READ (3.37 + 0.47 vs. 4.19 £ 0.58, t=5.291, P=0.000) . SKCM
(3.54 +0.87 vs. 3.95 + 1.21,1=6.095, P=0.000) .STAD (2.39 +
0.51 vs. 4.05 +0.79,¢=7.722, P=0.000) . TGCT(3.22 = 0.39 vs.
3.86 +0.53,1=6.264, P=0.000) , THCA (2.81 + 0.37 vs. 3.63 +
0.45,1=5.922,P=0.000) .THYM(1.65 + 1.35 vs. 2.36 + 0.59 1=
6.340, P=0.000) (FL I ¥ 10 i .y 290l s R M L R A9 o L 4%
JYdim R I8 B A MR LR AR L 208 U R 5T 40
PR S 0TI TR AT BTSRRI L A A e
Jo AN M TR R e TR A AR L L
i R BRI S SRR R AR R ) s
nat R IE M7 KICH (B 35 40 e i , P<0.05) Hh 2 ISR
ik, H A M 22 R GRS (B 1A) . HPA SR 1E i)
G 8 AL BUHE 7 , AH LE T b 55 40 41, MTAP #£ COAD
(3.42 +0.53 vs. 4.46 + 0.58,1=5.106, P=0.000) ,PAAD(2.39 +
0.45 vs. 3.38 £ 0.96,¢=6.917, P=0.000) \LUAD(3.14 % 0.32 vs.
3.98 + 0.64,1=5.705, P=0.000) . THCA (3.17 + 0.49 vs. 3.96 +
0.58,1=5.724,P=0.000) .BRCA (3.82 + 0.76 vs. 432 + 0.87 1=
5.212, P=0.000) \PRAD (3.27 + 0.4 vs. 3.84 + 0.52,1=4.717,
P<0.01) (Z5 159 USRI Mg - F bR e Il B L 7L
Ji BV g ) 6 B IR P B R GA L 5 LR T 4 R AR T
(E1B),
2.2 PCa¥ MTAP #3 ik K 2 T & /5 i i 4,

Sy T HE— 2 PRl MTAP FEAS [ R W B 7 57 B 40 21
[RI RIS , X 84 IR S B2 SR HEAT T e AL 9286, Hoh
145 68 191l PCa 1 16 il BPH £E AR . SEHR 25 s : PCaFfAR
oA T R T, MTAP A9-F-3 10D BH 2 5 7 BPH SR . Bl
2 R R MTAP BYF-35 10D Bl T 4 =A% T 15 % 41
#1, Spearman’s M CHE P45 A 7R : MTAP 9 R A K1 5
T 4338 17k 6 (r=-0.575 9, P=0.000, ] 2A .C.D, % 1),
AN AR E Gleason PEAEAEAR ST 54, A48 Grade 1
(Gleason ¥F 43 <6) , Grade 2 (Gleason P 43 3+4=7) , Grade 3
(Gleason PE43 4+3=7) , Grade 4 (Gleason PF-4) 4+4=8, 5+3=8,
1% 34+5=8) , fil Grade 5(Gleason PE43=9 )1, Spearman’ s ViiES
PEA T 45 R 7R : Gleason P45 MTAP 3634 7K P-4l 2 £ A
X (r=-0.2843,P=0.02), WLIF 2B .E, % 1.
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¥ :a, P=0.000; b, P<0.05;¢,P<0.01, ACC, ' | R s s BLCA, e IR % I 2 3 s BRCA , FLI I 95 ; CESC,

B SR AR CHOL, IR

Jiti s COAD , 4% 7 9 s DLBC, TR I8 11 JC B 200 bk 2988 s ESCA , £ 4595 ; GBM , 21 iU J0e 5 41 M 87 s GBMLGG , JBe B8 3 HNSC., Sk #5  4R 290 it 9 5

KICH, & Wi gz s KIRC, 1535 W 41 B3 s KIRP, B 2L R ANARIE s LAML, 2
LUAD, ili 9 ; LUSC , i 8598 ; MESO, [8] 5298 5 OV, B S i vk 28 IR 93 s PAAD , R ARIE ; PCPG , 8 5% 41 it T R il of 22

BB 15 10055 ; LGG I S 50 T s LI, JF 40 BT
598 s PRAD, i 51 R 5

READ, B4 ; SARC, PI9E ; SKCM, Bz Bk PR 68 39 ; STAD , B9 s TGCT, 2 JUJ8 s THCA , HUR MU s THY M, g i s UCEC, 5 N st s UCS,

TE R s UV, i % 5 8 (0 2R

E1 MTAPZEZEHHIFRIEKF

B, A 5 Bl ) 5 B A 25 72 5 A9 PCa 41 3R, F
— LRI MTAP 2635 7K V- 5 PCa MR FR B i 0GB . iy
15 22RV I (SRR A & PCa, HEB R MUK . LNCaP (b 55
FVE PCa, HE 34 R B ) . DU145 (I i 3 M PCa, Hi  R 41K
Pi) PCICHFEREIE PCa, MEWLZEHLPT) A PC3-PR OB M
PCa, HEFAZEAPUIF L AL BN 25 ) , iR 40 M e B8 R 25 14
YT, R AR U T XX 28 PCa A R AT T
RT—qPCR A : LA 274T 3K L MTAP mRNA 7K &4

W25 5 LI 22RVI B mRNA /K3 2k % 18 (100%) , LNCaP
DU145, PC3 ., PC3-PR 41 (1) & ik & 7 22RV1 41 19 (23.66 +
3.76)% .(16.54 £ 3.13)% . (15.01 £ 5.97)% & (7.3 + 1.21) %
I 2255 M1 5 4419 MTAP mRNA ik /K22 R G it X
(F=28.77; P=0.000) , Wi P H %2 45 S | 7% LNCaP, DU145 .
PC3.PC3-PR A IA LK T 22RV1 4 (LNCaP vs.22RV1:
1=4.927; P=0.000; DU145 vs.22RV1: 1=5.378; P=0.000; PC3
vs. 22RV1:1=5.406; P=0.000; PC3-PR vs.22RV1::=5.973; P=
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0.000, ¥ 2F) .

Western blot S2 5645 5 i 7R « DAZE [ Marker 508, &4
¥I7E 31 kD &b &R 45, BT 45 43 MTAP 19 3% ik
GAPDH # 35 {7 F 36 kD 4k, L GAPDH N5, 2K F Image
Lab 6.1 B 5 5 20 W 45 4 i MTAP i 2 1 £ kK F . %
22RVI AR M X IR (Feik iR 1), MTAP 7E LNCaP . DU145,
PC3, PC3-PR [ FH X 3R 35 1 0 0.864 = 0.117.0.287 £ 0.090,

0.143 = 0.089 F10.101 = 0.077. 75 2243 #1 5 20 MTAP ik
K-, 2 S A Ge it X (F=60.85, P<0.001) . P L4 45
REIR, M EETF 22RVI, MTAP 7£ DU145, PC3, PC3-PR H (1)
%35 B AIK (DU145 vs. 22RV1: 1=9.696, P=0.000; PC3 vs.
22RV1::=11.650, P=0.000; PC3-PR vs. 22RV1::=13.100, P=
0.000, ¥l 2G . H) .
MTAP 3

2R FW K PCa 0 B2
itykﬂﬁ_ﬁ%m?u P RERE E  PCa ZH L 2R .
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7" & 027 i 27 . « ° 2
B B~ - . :
020 014 MO 7 014 s
0.15 T T T T 0.0 T T T T 00 T T T T
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RO I D. MTAP TS I AR S E. MTAP 4 Gleasoni¥ 73 HIOCHE
15
_ i
" %
B B ool
2 =10
= 1.0 £
=
m I
=
= e}
z 2 05
= 0.5 < a
E = a
o, = a
g 0.0 : 80+
SO S Q(?) b RO S
AN VY

F. MTAPFERIFE Dﬁﬁm@m;
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2

AIFIBRAE L

G. MTAPTEA R EAREE [ PCa
A 2 A AR kK

L1th MTAP I Ri%

H. MTAPTEA [P FE T I PCa
Y ZR A AT X Fak K

K5I RFEEIERIE XS



BERERKFZR 2024 £55 49 5 2 #5 (Journal of Chongging Medical University 2024.Vol.49 No.2 ) — 227 —
F1 BITIRREAL T MTAP KA K ESIGRBIBIERAEXE (x +5)
i 1%k MTAP ik Al Pl i
FR (%) 0.566" 0.574
<60 11 0.26 + 0.06
=60 57 0.26 + 0.05
T 5+ 37.750" 0.000 -0.576
T, 3 0.29 +0.02
T, 42 0.28 +0.03
T, 14 0.22 + 0.06
T, 9 0.20 + 0.05
N434] 2.151 0.065 -0.193
N, 58 0.26 £ 0.05
N, 9 0.22 +0.07
N, 1 0.29
M 33 1.816" 0.074
M, 60 0.26 £ 0.05
M, 8 0.23 £ 0.06
Gleason P-4 16.443" 0.020 -0.284
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