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F ik YWHE 2018 45 5 2 2019 4F 12 A T Uit + SR W iR [ 3 M rp ot B2 Bt k12 10 72 451 15 988 £ 3 1) o o8 28 ORI 55 41 2, SR
qPCR R4 8 H Ak A I B 8 R 55 20 20 PARP1 FOZRIAIR L o CCK-8 ¥ 7t 24T M A A Y& T J s 56 43 79 6 I PARP 1 410131 751
AG14361 %] 5 % AGS 4l I35 5 - 98 T2 FNEE VA T R 520, MTT V248 0 AG14361 X B i 41 g 5-FU BUBME 52 . mRNA U 54y
BT AG14361 4 AGS 4l J5 22 5 3 RV AR 43 A 15 100, KEGG & S T 505 Sl M. 7] AGS 4l g% Yk siFUTS DL Jsk FUTS 2
{133k , qPCR Al WB IEA6 1l AGS 2RI Y 0-1,6-4 H b FEEE R lilF (FUTS) (1 2838 R AN Rk FUTS 25U , CCK-8 925 i s 4 i A0
EEVETE B S B40 IAS I AG 14361 AbF 5T Rl FUTS K 3K 1) AGS 4 0B85 B T2 RIS 95 T i (s . 46 R« S o5 A UM EL, B
FE 2T PARPL 2 SR8 (P<0.001) . AG14361 4b 22 0] I 35 $01 ] AGS 2 i (1 38 GE R0 4H i 4R 36 T 1, (2 3E AGS iR 1 (33 P<
0.01). AG14361 4bH n] B#AK 5-FU 2 A% B B 41 1C,,, HL7/E AGS 40 i 7 e B &, 1C,, N B 3T 60% . mRNA 7 45 1 &
75 N-FERALAE i T FUTS /2 AG 14361 #1H] AGS 2 fitd 14 5 1) S Bl L F2 1l (P<0.05) . 5 sINC AR LE , 1C, MR FE ¥ AG 14361 1]
T FUTS X AGS 21 19 58 58 0, 2 3k 200 M 3 T BAX 2R [ 263 W3 Bel2 2 [ 34, 3 FUTS T30 5t AGS 20 i
HVR RN ($5) P<0.01) . 45 ¥ : PARP1 R 3E Ik R 4% N-FE L 56 R i FUTS (L3t B i 40 ST 4 Ak, JLM A1 750 AG 14361 7T 19 58 5
YRR 5-FU B BUEYE , PARPL AT RESCA B I 18T 19— N TERERR .
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PARP1 promotes proliferation and 5-FU resistance of gastric cancer AGS cells by
regulating N-glycosyltransferase FUTS8
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[Abstract] Objective: To investigate the effect of polyadenosine diphosphate ribose polymerase 1 (PARP1) on the proliferation and
5-FU resistance of gastric cancer cells and its potential mechanism. Methods: The tumor tissues and corresponding paracancerous
tissues of 72 patients with gastric cancer who were treated in Central Hospital of Enshi Tujia and Miao Autonomous Prefecture from
May 2018 to December 2019 were collected. AGS cells were transfected with siFUT8 to knock down FUTS gene expression. PCR and
immunohistochemistry were used to detect the expression of PARP1 in gastric cancer and adjacent tissues. CCK-8, flow cytometry, and
colony formation assay were employed to detect the effects of AG14361 on the proliferation, apoptosis and colony formation of AGS
cells. MTT assay was used to detect the effect of AG14361 on the 5-FU sensitivity of gastric cancer cells. The overall distribution of
differential genes in AGS cells treated with AG14361 was analyzed by mRNA sequencing, and related signaling pathways were
analyzed by KEGG enrichment. gPCR and WB were used to detect the expression of a-1,6-fucosyltransferase (FUT8) in AGS cells and
the interference effect of FUTS. CCK-8, flow cytometry, and colony formation assay were employed to detect the effects of AG14361

on the proliferation, apoptosis, and colony formation of AGS cells disturbed by siFUT8. Results: Compared with paracancer tissues,
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PARP1 expression was significantly increased in gastric cancer tissues (P<0.001). AG14361 can significantly inhibit the proliferation
and colony formation of AGS cells, thus promoting the apoptosis of AGS cells (all P<0.01). AG14361 treatment reduced the IC;, of
5-FU against gastric cancer cells, especially against AGS cells, with IC,, decreased by more than 60%. mRNA sequencing results
showed that FUTS was a key glycosyltransferase of AG14361 in inhibiting the proliferation of AGS cells (P<0.05). Compared with the
siNC group, treatment of AG14361 with IC,; significantly reversed the promotion of AGS cells proliferation caused by inerference with
FUTS, promoted apoptosis and BAX protein expression, decreased Bcl2 protein expression and inhibited the increase in AGS cell
colony formation caused by interference with FUT8 (all P<0.01). Conclusion: PARP1 can promote malignant transformation of
gastric cancer cells by regulating N-glycosyltransferase FUTS. AG14361 can enhance the chemotherapy sensitivity of 5-FU, and
PARP1 may become a potential target for gastric cancer treatment.

[Key words] gastric cancer; AGS cell; poly-ADP ribose polymerase 1 (PARP1); a-1,6-fucosyltransferase 8 (FUTS); proliferation; 5-

FU; drug resistance
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ORI ARJEAIT VR i 3 B e R 1 20
7B 0 3 2 B2 P R R DA 32, H.
TBIT IR R G I T T 2P BTN 2457, U8 5 AR AR
17 ZAT A AR . 2 5 ADP #0855 15 1 (poly-
ADP ribose polymerase 1,PARP1) A—Ff {2 F1ET %
BOERZ AN I B R, AT B N-FEEEA B S
IR A R PR AR AT N IR O S a- 1, 6- 75 TR B
¥4 8 (a-1, 6-fucosyltransferase 8, FUT8) & H HHfr) 5%
Sl . ADP-IZHEEAL ISR HE R 9 NIRRT fefit
TR ANIEVEZS T PARP H0HI I BEAS W25 40
il s Ji e 41 YL %) DNA B985, 184 im i 248 e ks 245477
IRURYE , 15 SA MR AT T DN Y L
J B VA 2 R A 5Tt AL ER PARP 2t
AT A 3 2 S SR S0 T U, (SR R T (R A B
HVE BRI i/ o ASBIF S J8 I 0o B s S A 2R 2
JfiH PARP1 (R AL , I 456 A WG 857 D7 R 7t Hox
B i AGS 4H i 384 GE RN 24 P2 R 520 S8 AE AL 356
RIWET a7 A o o e S A )

1 #MR5RZ%

1.1 EEMF 5K

A B 4H 0 AGS Al SGC-7901 I [ Hh [ B2 40
JLE , 259K 25 10% Ba 25 I35 1% 75 5 R ABE R R X
LK DMEM 58 455 983 T 37 °C, 5% CO, 35 7 6 v 5
7%, DMEM k577380 F 35 [ Gibeo A A, R A4- MIE A H
< [E Hyclone 2> &) , PARP1 #1151 AG14361 14 H 36
Sigma-Aldrich /A 7 (Fi] 5 uL 4.74% ff) DMSO % fi# i
T 40 fg S2 5% ) , DNA Ligation Kit i& 7 & W 5 H 4
TOYOBO % 7 , TRIzol Al Lipofectamine 2000 % 17
B0 H 32 E Invitrogen 2 7] 5 5 7 SRR G A L 58

B PCRIRFAIWE H A TaKaRa A ] , RIPA Z4fi#i% , BCA
EAEERFE, MTT.CCK-8 17 Annexin V -FITC
A A A TR S B RIS R AT, — iR
$t PARPI (ab191217) . FUTS (ab191571) . B -actin
(ab179467) 70 4K A HRP FRICHIEH 5 1gG — ¥t
(ab6721) ¥ H 75 [F Abcam 22 7] , ECL & 4 A1 PVDF
FIEEE) [ S [ Millipore 23 7] . TX83 {31 B AH 2 e H
H 4% Olympus 2 & , 4 ffd CO, ¥ 7% #1 & A 3£ [H
Thermo Scientific /4 7] , Agilent 2100 Bioanalyzer =470
Fr bt 2900 H 35 [E Agilent Technologies /A 7] , ABI7500
1 qPCR 114 H 3£ [E ABI /4 7] , FACSCanto 11 7t 04
A E 5 [ BD A &, RT-6100 4= H SR 20 HrAU8 E
RINFE K2 7], GelDoc XR+ 4t I8 15 5 4l H [
Bio-Rad A ],
1.2 WREA
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T I 1 U M e B 0 B R E AR B RS T O I
WA ) 72 9 (A AR I L e R 1 B e
JE R AL 237 48], 0 bk B2 45 6 % 1 S o B R 4L 1
35451 , [ B WL R AR B BE MR i 25 5 em LA _F % 55 40
SR AV o NIk B3 A FE B 1% 43 1) 2o 1k 29 491
HALAE S 52(38~80) % o G NKRHE : bR AR AL AT B
RS2 I AR IROT BALTT IR T, Jo A R s .
HEBRARAE : A I AR B 200 1) B, AR AR
EREE EEAEMNEE. T BERIEE A
WIS FE IR 2 B RS R 1, WE A 7 R A5 B AT A =
Wt = AR B2 L Stk
13 #Jz2a40 52 k40 PARP] 42 B &40 22 P o R ik

AR JG SRR H R A TN 4% 2 5 B [ 52
24 A 8 P 4 S0 G AU K A e L3 I
YIRS D 385, NN 10 pg/mL Y PARPT 44, SR JE 1K
VR R AE AP/ R 1gG 970, Bt J5 i B 1 R
BRI B A R 3T et . RINRREE G0
K 3% B S P A M B L SR B B R R 8%
TE A B T B FE A, &AL T 11 %5 100 /i 987 44
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fi, R U A %E S AN ALET . 45 S )2 PARPL PH M
E 5 e T A%, A A% N R AR B € R Ry
PHME, ToAE B et F N B s et BB (B0 N 1 4,
BRGNS, e EEAITH N3 5. A%
g% B3 A0 B BH MR 40 M 43 e vt g3, BH PR L
<5% N 043, 5%~<26% i1 A 143, 26%~<50% it
K248 550%~<75% 1 N353, >75% 1 N 45y, Hikp
T3 AR R A BE P 3R - <3 0 B MER L, >3 0
PR ZRIE (R 7 N 1253

1.4 MTT x40 AG14361 %15 AGS @@ i 69 IC,,

4 AGS 21 i 35 77 20 AR K 28 0.25% JE G
TG RS T, ET 10%FBS [ DMDM 5555,
LG 25 Dl 1< 10°4N/mL , #% 100 pL/AL 32 Fh % 96
FLEE IR, 37 °C . 5%CO, B4 72 i m B 7%, 40 N
AN 59 BE 1) AG 14361, AG14361 [ 283K 43 5 N
100.50.25.12.5.6.25.3 F1 1.5 umol/L , [ i 15 BH 14 %:f
T I 2R R DMSO) , %1% 3 MR FL. 37 °C.
5%CO, M 55 35 24 h, 55 3R 45 BT 4 h INAMTT
(5 mg/mL), 10 pL/AL, 35 FR 450, 4> E 3h AR AX
For I 2% FLOG 25 BE (DA, K9 490 nm.o AR ar il 25
FHH AG14361 XF AGS 41 i 1 1C,, (50% 4 fitd 2E &K
I BT 75 B 25D B , ) Ze=COnf IR 4H D (- S50
2H DAED/XT B4 DAE x100%

1.5 qPCR &4 M AG14361 2+ AGS @ i  PARP1 #=
FUTS & £ 69 %7

WCER AL T i A KA 2 A, K TRIzol V242 HL 4H
L RNA , 4R J5 i #5559 cDNA . ] 10 pL 4k & , 45
1 uL ¢cDNA.5 pL 2xSYBGREEN Mix. 1 pL _E 5[4
TRA TR PIRA IR A 2 pmol/L) \3 uL J& RNA i
7K, WE3IANE L. 1Y R BCER AR 5
VI 5 W52 1. PCR ] 5644495 °C 10 min; 95 °C
155,60 °C 30 5,72 °C 1 min, 3£ 40 MEFR. B-actin NP
Z, K 270 TR H B SRR AR R A

%=1 qPCR3|4/F%

BB S F51(5-3"
PARPI ¥ AATCTATCAGGGAACGGCGG
I CATCAAACATGGGCGACTGC
FUTS L GACAGAACTGGTTCAGCGGAGA
T  GCAGTAGACCACATGATGGAGC
B-actin L TGGTGGGCATGGGTCAGAAGGAT

T  CCAGAGGCGTACAGGGATAGCAC

1.6 WB AN min k& G e kik
K F RIPA 22 fift s 4 WSC 5 1 4 B 72 oK Bk AT ¢
fift , BCA 5 [ € B33l 2 B A IR , BB J5 NN 1 mL

5xSDS _EFEZE MR, 100 °C T 5 min. BEFEA
B 15 pg 2K [ )5 47 SDS-PAGE , £ #4 i5: . 5% it fig W%
G, MA—H4 °CIE, 1XTBS/T 4235 3 3, i
WL, EIRARTE 1 h, IXTBS/T 435 3 3 , il N\ ECL &
AT B S Bt e FRAZ AN 5%, K FH Tmage J2x X
o3 T 8 B 2% K FE AL, UL GAPDH R A 2, 1T .
AEEE AR R IA
1.7 CCK-8 %M AG14361 *F § J& 4m oL 38 78 64 %5 v
WCER AT EAE AL, 4% 1< 10° AN/ LIS 514 dh 1
96 FLR , I AG14361 1 25 Wk 21K 1C,,, BEFL A4
TN 100 pL, 37 °C.5%CO, 5 7746 23 h, 2R o &AL N
A 10 uL CCK-8 5577 , TE 4 Mo % 7240 Hh 4k 8255 9% 1 h,
B AR R 450 nm 4k DA, D8 IR 20 38 GEIR 1«
1.8 AR XK AM AG14361 4t F % 2m i B T 09 % v
BOGH A KA 40, 4% 110° AN /AL S B T
6 FLIR T, ARG N AG 14361 i 254k )& N IC,,, B AL
SRR A 4 mL, I8R5 7% 24 h 5, 3 L3, 1xPBS &
Ve 3, R EE W 4k , 800xg &0 5 min, FF i, A
195 uL Annexin V -FITC 254 i 2 241l s B )5 1K IR
JIN'5 uL Annexin V -FITC 1 10 pL f4b P e e (i
TR AT 2 IR ECE 20 min, B S B Tokig . KH
FACS Canto [1 it 240 M ASCH A7 48 M 0 T A )
1.9 ek A iR AR I AG14361 AT 7% a e 2
& 5 A% 6 3 vt
HOG $0AE AT AGS 409, 12047 FRRGTH A4 , i1l %
1x10°Ay/mL (4R . B 1 mL 3R T 12 LR, 2
B ENEEFR L, AL 20 53 #0382],37 °CL5% CO,H
Br IR 2 F 2R 25 ML 30 PR AR AT DL o P ), 24 1k 8%
75, PBSEEPE 3 U, B AT 4% 2 5 H IS/ P e ]
15 min, 7 HEEJE =S T8 FH0.5% 45 i SR i
4,20 min, PBS %8 3 I, T fE R A0UEE T LA HR v]
DL E4) 4 i A1 A D ot 5 2 T A v 10 s A i HE O
Image J2x K AF3EAT T4
1.10 AGS ek Bl 5 R £ 57K R g E ST
AGS 41 g 4 7 1 F§ DMSO #1 1C,, # & 1
AG14361 41 24 h J5 FEHUE RNA , 2 b 5t B 4E AR B
BT mRNA IR, A3 AN A ER . B
RNA £ 5€ & e Bl J5 47 W7 43 . FPKM
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mapped reads) x& H 1l i 9 FH I3 PR 2208 KTl 5
J5i% , LLFPKM>1 St g B R %0k, kil BT BL J
NERIER N EA MG, EEEZRENG
Xf 22 S L AT D e s 2 0 Ao A H-cluster J77%
Xof 72 S ik B R AR A R 98 7K SFE log, (FPKMD 14T 5%
R MBE R KRR M. &5 RIEEFKEGG &%
a3 b &b Sl i s AT BUE AL JE 7R . Rich factors



b

F 5, 2% PARP L 45 N-FESLE6 4 W FUTS 52 B 95 AGS 4010 (3858 5 5-FU i 24

- 413 -

- log,, (P value) Fl ‘& 5 21| b 3 B b 11 25 5 AN B0k
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(1) 22 5 AR08 5 R B o 5 e R R DR B 1 LA
1.11 &) AGS #m fifs # % FUTS siRNA A F # FUTS
mRNA # % ik

siFUTS F1siNC RNA HH_Hi3R A = A1, 7411
N : siFUTS, 5-GGACUGCACAAUCGAUACATT-3';
siNC: 5-GGTTCAACGTTCTTCAGTCAGATCT-3',
SiIFUTS %% Je 58 4= 45 M Yl ) B B 1k 1T . AGS
S Ji DA 2% 10° A/FL 1 % B 4 6 LA, 37 °CE 77 1T
&, BE T i 1) DMEM 58 4 35 98 5 . 44 2.2 pmol 1]
siFUT8 RNA & TG i 5 77 5 b, {578 &) f5 , b
N 8 pL F B e 5 70 s e 40 B, [ IR 4 G 8 T4
) siNC 1 B 1 5 B8 . 37 °C R K5 9% 72 h J5 #6
FUT8 mRNA /K-, PA% % %4 AGS 4l il T FUT8 %
.12 %itsas

K FH SPSS 21.0 Guit BT 430 . FF & IS
A B PRER ] s o » 1 41100 B0 LR A ¢
6, W 2H L 2008 LR FH B R R 7 200 i s AL
(R LR 2 R 50. BA P<0.05 BE P<0.01 FRoR %
RHEGFEE L

2 # B

2.1 BIRMLEASE AL PARPL R A KF

Kaplan-Meier Plotter £ % /% 4 #T PARP1 7E & &
MIER BHL P REER, SR E 1A ER, BEd
21 PARP1 J: K R IA 7K F 2 % 1 T 55 H 21 (P<
0.001) . X 72 X H It 4 2R Fildes 55 2H 23 7 PARP1 %5 [A]
E [ 2k BEAT R, qPCR A6 I 45 5 (& 1B) TR,
S 20 ZUbR A PARP1 B: R 3R A KF i 3 mn Te os 4
Z1(1=20.91, P<0.001) ; o Ak R I 45 SR (B 10O &
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A:Kaplan-Meier Plotter 24 I 11 PARP1 7E 15 Ji [ iE# 2H A ik 75 53 . B: qPCR KU PARP L 7E B ¥ Al 55 4L 44 (1l 3k
C:PARPI 75 2 {5 5 98 535 8 4L LR 55 41 40 b (R 208 B RO 250 pum)
1 BELALRMEEE LN PARPL RIAKFELE

<2 PARP1EBfE REFHEL P FRIAFAMERRR

SHYIRA PARPI FH 1 5 /%
FAtERIE  HMRE
SRR 13 59 81.94
Ji 55 221 48 24 33.33
7 34.841
P <0.001

2.2 AGI14361 TT4pH] B /& tm Jen 38 78 w42 3t 4m R ) =
MTT 346 I 45 5 (& 2A) o, 7B 9 PAPP1 #14]
7, AG14361 7545 AGS 40 i (9 1C,, ¥ 17.31 umol/L.

i F 1C,, 1) AG14361 40 ¥ AGS 40 il & B, 5 2% (A %t
HERH EE , 20 PR B84 B 7K ST J2 25 ek IC (P<0.001, B 2B,
WA V% T B I 1 B 7 AG 14361 1] 5 25 400 1) 44 i
IR IE R (P<0.001, K1 2C . D), 40 g I T2 K °F
25 1 (P<0.001, B 2E.F) , T2 A BAX Fik i
FIN P T E A Bel2 Fik B ERR LB 2G) .
23 AG14361 T3 3% B & 0 f 3t 5-FU 494077 HK R P
MTT £ A6 45 3 35 75, 5-FU %45 AGS il SGC-
7901 £ ffd £ 1C,, 53 51 N 5.124 pg/mL A1 1.070 pg/mL
(E3AB). 7EMH 17.31 pmol/L ) AG14361 Ab P 21 ff
J& FE LA 5-FU %457 AGS F1 SGC-7901 £ Jfd., IC,, 73 7] [
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42.009 0 pg/mL F10.586 7 pg/mL(FE3C. D). HE  SGC-7901 4 H 1) IC,, N F¥ T 41.74%, i B AG14361
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A B
100 100
80 80
% 60 % 60
E L I e
2 40 2 40
g g
20 20
IC,,=5.125 pg/mL IC,,=1.070 pg/mL
0 ; . 0 hd
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AbFE AGS 4Hf 5 5-FU FRALER [ IC,,: D MTT kA 11156 1C,, 1) AG14361 AL ¥R SGC-7901 411l 5 5-FU FRALFE 1 IC,,
3 PARP1IHIF] AG14361 1838 5 & AGS F1 SGC-7901 ARENT 5-FU B9SU 4
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24 AGI14361 423t AGS @ it N-45 4 45 #5 85 FUTS 49
ik

AG14361 4b ¥ AGS 41 fiid 24 h J5 $2 HUE RNA , i3t
47 mRNA I . DLFPKM>1 F5E JE K 608, 3Lt
M F] 40 305 AN FEDH o o 22 S5 266 IR O 0k B0 57 8
|Log,( FoldChang ) |>1 H. ¢ value<0.005 , 3t §7i i |
5496 ANJEA, Forp B ZER 2 972 4N NI SE R 2 524
ME4A . ZEFRIEFEF KEGG & £ i R B, 4t
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BN RJRE L P35 S AL R B 8 B 55, Ot
FLAEAE N-BE JE A A 1 7 Th 2 7R B AR A (]
4B) . K KEGG %: R 5 2t — 30 40 #r , Bl 45 1
(40 7R, AG14361 1] & 35 {12 1JF N-FE 3 74 72 iy
FUTS8 S5 R [ [k . NEHIE AG14361 X FUTS [
AEH, 43 3 d F qPCR AT WB K 1l AGS 41 fill £
AG14361 4 B J5 41 i FUTS M R X &=, 45 R &
7N, AG14361 4b # AGS 41 il J5 , 4H g th FUTS 2 [l
(P<0.05, E 4D) Fl &5 1 (B 4B) 11 3% 3K /K F- 58 A B
SANCE

DMSO AG14361

Hok

FUTB mRNA
HAxRIEE

“P<0.01
A:mRNA 7 2 F 5K R IE B B: 72 57 R A 5K KEGG & S M A A5 i g 1A
C:KEGG 2K E I Hr# & ;D : qPCR KGN AG14361 A H1 5 AGS 4iiJfii oF FUT8 mRNA /K TF-424k ;
E:WB Kl AG14361 43 J5 AGS 4lIHL 1 FUTS 8 FI/KFAR L
4 AG14361 A[{R# FUT8 FIEHEE LR E qPCR F1 WB A S I IE

2.5 PARPI i#l i 18 4= N-4% K 4% 45 85 FUTS 42 2% AGS
b fL 38 5h

B ER L FUTS X B i 40 H I 5208, 5 AGS
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