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Ji NSD2 #1 #| 7 (LEM-14 ,UNC6934) # 37 NSD2 1k % 1 4&15@%—;& Western Blot # 7| 7 i & NSD2 #7 4] % % ; CCK-

830 [ T i 52 B A KR & A 52 3 | NSD2 % 3k 4t aﬁémﬂﬁéb 078 BT A fk A B9 % v s CCK-8 5236 48 Il NSD2 ¢ i 44 it
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Abstract: Objective To investigate the expression pattern of Nuclear receptor-binding SET domain-con-
taining protein 2 (NSD2) in gastric cancer (GC) and its effects on the biological behavior of GC cells, cisplatin
resistance, and tumor immunity. Methods Bioinformatics analysis was conducted to explore NSD2 expres-
sion in GC and its effects on prognosis, immune cells, and immune factors in GC. RT-qPCR was used to detect
NSD?2 expression in gastric tissues and GC cell lines. NSD2 inhibitor (LEM-14, UNC6934) was used to estab-

lish gastric cancer cell models with low NSD2 expression, and Western Blot was employed to detect the inhibi-
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tion efficiency of NSD2 in cell lines. CCK-8, clone formation, and wound healing assays were performed to as-
sess the effects of NSD2 expression on the proliferation and migration abilities of GC cells. CCK-8 assay was
Results Analysis results from the GEPIA2 data-
base and UALCNA website showed that NSD2 expression was higher in GC tissues than in adjacent non-cancer-

used to detect the impact of NSD2 on cisplatin resistance.

ous tissues ( P <C0. 05). Kaplan-Meier Plotter results suggested that GC patients with low NSD2 expression
had better prognosis ( P <{0.05). After inhibiting the expression of NSD2, the proliferation and migration a-
bilities of GC cells were significantly inhibited ( P <Z0. 05), The expression of NSD2 promoted cisplatin resist-
ance in GC cell lines (HGC-27) ( P <<0. 05) and increased the cisplatin IC50 ( P <C0. 001). TISDIB analysis
suggested that NSD2 inhibited the infiltration of CD4 and CD8 immune cells and was positively correlated with
the expression of PD-LL1 and CTLAA4.

patients with high NSD2 expression have poor prognosis. NSD2 promotes GC cell proliferation and migration,

Conclusion NSD2 is highly expressed in GC tissues and cell lines, and

enhances cisplatin resistance, increases cisplatin IC50, and facilitates immune escape in GC cells.
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B ¥ (gastric cancer, GC) & A F & % L ) M
fif g 2 —, 2020 4R BRA 1 089 103 137 & H 95 9 191 »
2) 768 793 BUFET AH Y T A ER A 13 41 9507 & 0
AT 1 BIBE T . R BRI B & A AR R R
52022 AF v [E H 9B A 0 29 R 482 J7 L BB TS N4
2k 321 . B EBENIRIT A FARRIT
57 o TR AT MR IR TT  IURAE S B R — 2 b7
259 NI RE S DNA 454, 51 38 LHESS 77 4= DNA-
IR AW .8 W DNA #i4;, #E DNA 54 &2 v 155 5
SRR T I 40 M A 22 53 2. DUITEN Ry BE Al i
AT T W 301 g IR 9T A A — SO 4G S
R ARNREIRIT 48 S BULTT I 25 00 & R S 8087 R
Ve o EAT SR S LT T 245 AL ) %o ik ke T 1 it 2% EL A o 2
B, Bk A SET 5/ 1 2 (nuclear re-
ceptor-binding SET domain-containing protein 2,
NSD2) X 44 MMSET s WHSC1. J& 41 % 1 F 3£ 5 5
fitt NSD & 15 IE B 5L, A SET 45 44 S8l i fb H3K36
TR (H3K36me2) & 4 36 8 #54E FT . NSD2
VR Ay B0 e PR i 4 o8 205 M s P8 R B o 4 S
AR T S R 2R Ak O [ R T 4 M A L GRS (R 2B
= B 18 A Ak A s BIL I R A A R rh 4 AR
Y7, NSD2 2 5 DNA 14 & & (DNA damage
and repair, DDR) iF F2, NSD2 4 5 % 10 5 4L {4 {4 it
9 BB IR B Sz 5K 1 & B[R U FE A (phosphatase and
tensin homolog deleted on chromosome ten, PTEN)
1 K349 7 i 9 W 54k, — W34 Ay PTEN $¢ P53
454 1 1(P53 binding protein, 53BP1) 4 28 #4 1 iR
5 K PTEN 51 A DNA #0507 5 38 i 85 R A 20 25
H2AX (gamma-H2A histone family member X, y-
H2AX) J#% DNA XU 2 B g 2. DDR il
F A e 2 8 40 00 A B 9K 5 A8 FE A (ataxia telangi-
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gastric cancer; nuclear receptor-binding SET domain-containing protein 2; cisplatin resist-

ectasia-mutated gene, ATR) 1 #| |, 1 i3 it X DNA
473 17 A G g DR BT L SNE T A i s g 3 I fi
KR NE B F B T B0 9% IR e A A T
NSD2 # il 77 25 ¥ HF & AR b F R, & NP 1
EL.HEEA LEM-14 ,UNC6934 J2 MR837 % vt
Ml NSD2 25 4, JF H ¥k £t NSD2 # i F
KTX1001 B2 2 i Al PRI By B . AR B 58 R A=
Yy {5 B2p K B R AN R AR5 NSD2 7 B 5 1E % H 3
JIE R 0k 22 5, 23 B NSD2 63k /K - 5 28 17 s #H 5%
PE L F A S0 40 i ) e 52 36 8 98 NSD2 JE R X HGC-
27.SNU-216 4l fl & 2= Wy 5 47 S SR T 25 52 ), 15
FEHRE NSD2 76 B i 3= 3K 19 i R 2 S0 2 AR AL
Ry I IR T B A L St T TR T 24 e 1 e R
T 5 B A S B

1 #REFE

1.1 7 RPMI 1640 85 % 3 (C118755000BT) |
DMEM #; 3% 3 (C11995500BT ), Jii 4 Il ¥ FBS
(SH30396.03) .15 8 & — £ 8 & (SH40003. 01) . J il§
(SH40002. 01) \PBS(SH303256. 01) , Trizol (1559602
6) 5 i I W F 36 B 78 B OC A R B A Fl; DMSO
(D8371) \RIPA Zf# % & PMSF (R0010) %54 5] Iy T
b RS E R A BRA R UNC6934 (SML2813)
W T 1 [ P s G B AE B Ay () R 5 A BRA AL
LEM-14 (HY-114340) il #1 (HY-17394) g F 5 [
MCE; CCK-8(BS350B) Wy F 1 [ 22 7 B} 47 45 BR 2>
F) 3 TBST(G0004) (45 &l 48 (G1014) 5 I (G2028) |
HL VKR (G208 D) S5 1 T v [l s I FR 4k R AL BB A FR
3] PR AR R E bR W T R R S A A
B2 5] 5 DG 7K H I (o3 A i) T T [ R T UG Ak 2
WA A RA 7 ECL 4k 2% & 6 & (P0018A) |
SDS-PAGE #E i ic il i 77 & (PO012A) Wy T vh [ | ¥t
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B REWH AR KB A B2 A NSD2 antibody
(ab75359) M4 F 4T ( L) 5 5 A R A 7] HRP
Anti-Mouse —. $T ( SA00001-1), B-actin antibody
(66009-1) M F v [ g I = J& A= W 4 R A R Al ook
ZEE(67630) S NEE(64175) 3 Jg 43 A ati, W T~ [ i
# T BEBE AL 2% i A7 BR 2> /] s DEPC 7K (Y1821) ,SYBR
Green i #] & (FP205) . FastKing ¢cDNA Kit(KR116)
W F v R AR AR AR (b ) A BR 2 Al Bractin,
NSD2 5|90 F rp [ A T A TR L) B A R
A,

1.2 ZMussse Rord NBEMER HGC27 1 [
RO T A VR A R A W), N H R4 il & SNU-
216 W H SR RN AEY R EARAR, WESA
10% FBS F1 1% 5 % % — 55 % K 1) RPMI 1640 K 3%
RS, N B A AGS/IE® B A4 4 GES-1
B L AR R 2 50 & R B sk I 1 J5 2 I TE 5 100
FBS fl 1 %0 % & — 555 R 1 DMEM K St rh 85 5%
NSD2 1] (LEM-14 ,UNC6934) ffi il DMSO %5 fi#t ,
LEM-14 fif FI# E Jy 132 M, UNC6934 {di Jf] ¥ fE N
1.48 pM. i E 1 : 800 DMSO 41 L) HERR 1 71 % 52 56 (1)
AL

1.3 AEWE B 22500 B e b NSD2 XS 3Rk & Fil 5
R 55 4 0 20 M RN G IR - AH OGPE 7 GEPIA2 Wl
(http://gepia2. cancer-pku. cn/) Exression DIY ki Ht
B Box Plot T Ifii » S HEFEAE S A STAD K fn A FEF 4
PR NSD2 , A 45 fifr g7 21 20 F 98 55 41 21 b NSD2 %k 5 M
X Rk ¢ K g X 22 5 AT 43 BT s UALCAN W
¥k Chttps://ualcan. path. uab. edu/index. html) A9
TCGA R Bk £ 8 5/ NSD2 43 4 i 8 41 20 F i 55
ZHZR v NSD2 3 [K AH T ik & ; Kaplan-Meier Plotter
Pk Chttps://kmplot. com/analysis/) 73 #1 NSD2 #
IR 9 TS S M L 5 JE RS B ) Gastric cancer iR
He AW & Fr WHSCL, 4> 91 3% #% 223472 I
209052 F B4 P47 B A 7E & (overall survival, OS) 43
Br s NSD2 7 8 Ji b X G 55 4 i K 40 i PR - AH o6 P 25
H ¥k 5 TISDIB M #4 Chttp://cis. hku. hk/
TISIDB) ,

1.4 RT-qPCR 250K 1F #5266 20 i J2 15 98 40 e
% NSD2 7E mRNA /KF-EIBE M Trizol ¥4 2 B4
il & S RNA 12 fLARA I REA 2 90 Yo i $2H RNA,
FEALI N 500 pL Trizol I, vK L ## & 5 min, T IFE
AF| 1.5 mL EP B, BN 200 pL & 05 &Y
IRA]EIEEE 15 min, 12 000 r/min &> 15 min, K
B EJEWAR 200 pI. EHr 1.5 mL EP & (B.L 5k
Moy =R B e )2 R RNA L R 209 8 H R &
& TEMAIYD . U)W BCE B ALY, A

200 pl RAEIRA), FEEE 15 min.1 200 r/min &
L 15 min, A AT N T RNA,F X FE.75% 4
FEIE Pk 3 K7 500 r/min &0 5 min, 5 % A E R
Bt . ilA 20 pL DEPC 7K %2 RNA, Nanodrop 2000
W2 RNA FE S 2R R B 5 iR H6 R AR 3 7 50 &
ULEH oK RNA 3 5% 5% cDNA, M 4l K # SYBR
Green BUH & Ui B 47 SRS 2% 6 2 & PCR; LA B-ac-
tin N N 2, R PG 272 05 mRNA BT Rk
RT-qPCR 5751, W3 1.

£ 1 NSD2 K Bactin 5|¥1F 5

B 44 B Bkl

NSD2 Forward primer:5-ACTCCTCAAAAGACGGCAGA-3'
Reverse primer:5 -TGGTGTTGTAGCGTGCTCTC-3'

Pactin Forward primer:5-CCTGGCACCCAGCACAAT-3’

Reverse primer:5'-GGGCCGGACTCGTCATAC-3’

1.5 Western Blot ZZ56& NSD2 11 i 571 i 41 i &f R
PEIUE R 40 & SR 1, SDS-PAGE 43 B 8 11 i, If:
T2 2 PVDF .5 % AR U3 K #2 IR 80 r/min = ik %
H2h, —dr 4 E SRR PR EE L, =
PUEIRME 2 h, W ECL XYt £ PVDF K |,
BIO-RAD #E s B2 5 i ] Tmage] B F 4 Hr H
JREAE
1.6 CCK-8 ¥l NSD2 X 5 fiz 4i ftd 338 5 K Wi 41 ifit 24
P ¥ SNU-216 5 HGC-27 B4 R L) 5 X 10°
AS/FLA M 4 A 2 96 fLAR, BEAS A A 5 S E AL, DA
3% DMSO HAE Ay BH P B2, 15 95 240 H 3 7 S0 50 4
43945 T NSD2 # il 51 UNC6934 Fl LEM-14 4b 2,
Big% 0 h.24 h 48 h.72 h J5 .5 & &4 NSD2 1 i 7
) o8 4 85 3% 3, CCK-8 il 5 RPMI 1640 §5 57 5 %
1+ 10ELflfid B CCK-8 &Y . LA 100 pL IRE
B,CO, B FEAE T 90 min, WHL 90 pL [ 3% W 28
1) 96 FLAR 5 - 1] B 96 FLAR B8 & A NSD2 ) il 771 78
FFRHE 100 pL k2855 . & CCK-8 IREH 96 L
B W 450 nm Kb W O BE (R 0 T 25 4. 4 T
UNC6934 4bFH 24 h, FF45 T 0 pM. 10 pM .20 M40
pM. 80 pM K 160 pM YA 35 5% 24 h 5, # 17
CCK-8 SZHy, #9450 nm &b W % B {8 LA 43 H7 NSD2
& 3R N MU TR 245 5 1)
1.7 SEVEIE SR A I NSD2 23k %t B 8 40 i & 78
BT R fE 12 ¥ SNU-216 5 HGC-27 & % 40 i
Z DL 200 AN /FLAR MR 2 12 FLMR . 54 3 AN E AL F
BN EE E 8 h, 45T NSD2 il i 5] UNC6934 (30
pMD AT LEM-14 (132 M) ACHE, CO, 55 354 55 5% 1
B 3 d B A XN 24 T B R S, & R A i
3
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a6 AR CRZ 7 d A4, TR /R SAKEE 10
min,0. 19045 YL £ 15 min, PBS Z9%E 3 ¥, 80 r/
min = %, 10 2340 /% #4189 Image] 5 58 T
B L 8 1] GraphPad Prism e+ IH4E &,

1.8 XUEM 4GSR0 T NSD2 ik X M i 41 i R iF

FEE S5 SNU-216 1 HGC-27 gififg 8 &= 12 1L
*Ji F 40t %8 RE A F) 95 % B FH & 2 Y0 I i B 3R 3

TTALEE , 44 T NSD2 # il 57] UNC6934 1 LEM-14
LIE% H 10 p L #e Sk 72 LA P i - 7 = RIDR , 20 A7 45
T NSD2 $I4 %15 0 h.6 h.12 h.24 h.fl 30 h(zk 36

h) B A2 B 400 % F B[R] — 07 B #4740 18 Tm-
age] B3 A 40 ML P B R BRI HE S =0 h o

Y70 g — A I B ) - 4 B

L9 geitsork  BRSmMss w3 Kk, A
% A GraphPad Prism 10. 1.Image] ®A4F #1758
A3, WA [E] S B Bk D ¢ K 56, £ i Kaplan-
Meier Jy i flik OS ik, U P <<0.05 ZRE 512

1M
2 H#R
2.1 NSD2 EARAEB@WMHALA P EEKIL GEPIA2 f1

UALCNA 734t NSD2 7t 15 Ji 41 21 b 1 3R 35 1% O, &5
RR,NSD2 S 78 B vh %3k B % & T2 48
(P <<0.05), WWE 1A~ 1C; RT-qPCR # il i %
ZHIE A0 L GSE-1 A1 8 40 g & AGS. HGC-27 J
SNU-216 #1 NSD2 mRNA 7K, W& 1D fiR, 5 1F
HOE AN GSE-1 M . AGS 5 HGC-27 41 il R
B NSD2 FKik/KF- 3 1M, SNU-216 4iffl % NSD2
REAKFETFME, 2R EA5#E L (1 =3.210, P <
0.01;¢=5.327, P <<0.001; t =2.316, P <<0.05),
Kaplan-Meier Plotter W i 4381 NSD2 & ik %t 5 & 7
FR A, 223472 T2 209052 T AN B 4 20 A HE R R
NSD2 R Rism B S & B AR mi)E, WH 1E, &l

O O ¥ O & Q5L 2 LOLLNOA TS L
o FFTFFFPF TAFRER Yo £ PFm P& FFLECFFTE oS
A FFEFLITETESEEFTITTIR FEFISFTEETEST B =
o
= T
DE_ 7 w0 ::I';;
= " n ik
= 0l 7
c ikl N =
1 = 1 o
2 N EH I =
= R RS i
L 4| T ;
E " . i I m E -sps
o PRIl 2 %,
0 Bt a s g W =
b~ ! = B R f — H
=t I H 4 : 0
'y E (L] o~ - - i
Q 3 s : —
3 !, B
! 1
© I
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T L=
F T T N YT RS O P R O R Prs T
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C Expression of WHSC1 in STAD based on Sample types (num(T)=408; num(N)=211)
100 D
3 = *k%
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2 a %
= H . *%
E ! ¥ o2 Kidlal
L 60 H R
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= R
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5 40 N
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E STAD WHSC1 Overall Survival E STAD WHSC1 Overall Survival
= S
— ] HR=1.38 (1.1 - 1.74) - HR =1.62 (1.36 - 1.92)
logrank P = 0.006 logrank P = 2.2e-08
[+a] [+a]
o 7 (=
2 e =
= © = O
el Qo
© ©
e} o]
S« o <
O o 7| o o |
N N e
© | Expression © | Expression g
— low — low
S | —— high < | — high
=1 T g T T T = T g T T T
0 50 100 150 0 50 100 150
Time (months) Time {months)
Number at risk Number at risk
low 469 208 35 0 low 206 22 0

high 162 57 13 1

high 370 92 26 1

E:AB ¥ GEPIA2 2 4F NSD2 £z jE iy kk , AP NSD2 £ FE A A B ¥ 5 THEF 44 ;C % UALCNA 44 &7 NSD2 &
B @ kit;D % RT-PCR & FE % § % i 20 it GSE-1 7 8§ 9% 47 L 2 AGS.HGC-27 % SNU-216 # NSD2 # mRNA K F;
E.F % Kaplan-Meier Plotter ¥ 223472(E) % 209052(F)# &£ OS2 M & RE &~ NSD2 Kk A H TR R 4.

5 GSE-1 Al tb#,” P <<0.05," " P <C0.01," " " P <C0.001,

A1

2.2 NSD2 {2 #F & j 240 M3 58 S AEVE L R MRS
NSD2 & ik X B Ji 4H 35 58 S 5 b 4R V& T2 BURE 1 19 5%
M, 1 5, ff 1 NSD2 #1757 (LEM-14, UNC6934) 4k
FRANAL R 24 h, #8 NSD2 IR 3 1k B J 40 i A 78 ]
J5 22 B9 4 i 5C 56, Western Blot £ M SNU-216 5
HGC-27 Witk B i 40 e R h NSD2 % [ 3R kK F, 5L
A BB oR . AF HGC-27 Fl SNU-216 41 Jig 2 v, 41 5

A HGC-27 SNU-216

[ ———] N5D2 152400

| ———— | p-actin 42 kDa El
o 1
S & N & > g >
& O N E & © ¥
s ﬁb@ $ & ¢ @Q \fy\
B 1o - Control
- 3%Dmso
- LEM-14
& ¥ UNC6934
S
N e
88 05 ¥
T g
B
2
*k%k
00 *kk
"o 24 48

IFIE] /N

NSD2 £ B Pk E R E BEARTEMEE

FIZH(LEM-14 5 UNC6934 £1) th NSD2 %3k ¥y i
RS, UL 2A, CCK-8 SEE 5% NSD2 ik Xt 5 i1
A HE ST 50 L 45 B R . 5 Control 41 H&E, #fl NSD2
ik JE B A R AR K R W g (P <<0. 05), L
Kl 2B, 5ublR S, 4 95 B B SE 5 45 R R W] UNC6934
& LEM-14 2 8 7% T2 W8 & b Control 4 & 2% k2>
(P <0.01), WK 2C,

L5 1.5 @ Control
i }i © 1:800 Dmso
%
=~ 10 x fﬁ 1.0 @ LEM-14
o Sl w @ UNC6934
o g
g 5 "
T 0.5 *kk w05
&l B i Q
& [ @
Z 4
0.0 0.0
1.57 -e- Control
- 3%Dmso
= —+— LEM-14
g ¥ UNC6934
1.0
o9
2 a
Z S
s 0.5
w0
g *%k
0 0 *kk
"o 24 48 75,

I ] C/NE)
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C Control 1:800 Dmso UNC6934 LEM-14 200 200 ® Control
O 1:800 Dmso
& 150 150 . © LEM-14
HGC-27 R © UNC6934
g 100 100
iﬁ 50 *kk 50
*kk hkk
Lo 0 0
SNU-216 ; HGC-27 SNU-216

Ak Western Blot % #  LEM-14 % UNC6934 & HGC-27 ,SNU-216 41 i, % 47 #] 3% % ;B H CCK-8 #*
Il NSD2 % HGC-27 .SNU-216 4 Jil £ 8 75 % w1 ;C & 5 % 7 ok 52 3 & Il NSD2 3+ HGC-27 § SNU-216
MM AFEEHRE S B WM. 5 Control 4t %, P <C0.05,” " P <{0.01,"" " P <(0.001,

B2 NSD2 RH#AEFEAMANEAER T ERA

2.3 NSD2 fe it B ERae 1 RHEFWEH  LRICE B A TG, 8RR HGC-27
NSD2 £k X} § @i % 6t J1 %2, i ] NSD2 1 5] F1 SNU-216 415 & . UNC6934 } LEM-14 diT %
UNC6934 #1 LEM-14 b BEANIE R 24 h J5 . WA S GBI B LT Control ZH( P <<0.05), iLKE 3A &l 3B,

A Control :800 Dso

LEM-14 UNC6934

Oh

6h |

12h |
24 h
30h |
oK 9 @ Control
) 1:800 Dmso
@ LEM-14
—_ @ UNC6934
£
S 400
=
=
8
H * *xk
| v *%
o
< 200
Q
o

6h 12h 24h 30h
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AT B % 27 e = 4l

1:800 Dmso

B Control

Oh

6h &

12h

24h

36h |

§400_
A
o
ol
H
o
o 200 4
E *%
W
*%
0' T T
6h 12h

LEM-14 UNC6934

@ Control
1:800 Dmso
@ LEM-14
@ UNC6934

*%* —

24h 30h

E A KRR A LA I NSD2 d HGC-27 48 j 4 3F % f2  % v (X 400) ;
B oy X &4 £ AN NSD2 st SNU-216 41 fi % 3T # # 4 % v (X 400); * P <C0. 05, “ " P <C0.01,
B3 NSD2 {23t B & 4 i & 03T % 4

2.4 NSD2 i B 9 40 i RIEA 25 R 5% NSD2
ek okt 5 9 40 MR AR it 24 5% me (IC50) , H NSD2 411
I UNC6934 Zh B HGC-27 B4 % 24 h J5,
Y57 10~160 pM ¥ BERR EEITAALL 3 24 h, 25 %W,
Wi 25 15 40 e B 4 384 010 Control 4H B UNC6934 ZH 4 jity
FENE T B B B 00 vk B 7E 10 ~ 40 pM R,
UNC6934 4b FH 3 35 17 4H 5 | S A 40 At 450 vk 2>, 1) 33
SER 1 968 4 L 2R 6T IR SRR L 3R B NSD2 1R % ik AR i
AR T 25 C P <<0.001) . DLIE 4 A, SR . 24 0041 9% 3 1
80~160 M Hf , NSD2 &3k 3 St M T LB B 1k 52
ma 22 16 45 /N ( P <<0. 05), UWLIE 4B, k4, 5 Control
ZHAH L, UNC6934 41I4A 1C50 B3 MK, 2 % BA 4

2R X (r =47.42, P <<0.001),

2.5 FEB T NSD2 5 CD4,CDS 41 i 2 g 5 i 4
XK. 5 PD-L1.CTLA4 RIXZEMKE NSD2 2 5
DNA #1652 . H4 DNA &8 8t o 2 N4 A5
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