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Expression of PARP14 in PDAC and its biological function
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[Abstract] Objective: To investigate the expression of PARP14 and its biological functions in pancreatic ductal adenocarcinoma
(PDAC). Methods: The public gene chip data of PDAC obtained from the Gene Expression Omnibus (GEO) database and the Cancer
Genome Atlas (TCGA) database were used to analyze the expression of PARP14 between pancreatic tumors and its adjacent tissues,
The Kaplan-Meier method and Log rank test were used to assess survival analysis according to PARP14 expression in PDAC from
TCGA. The biological role of PARP14 in regulating the proliferation of PDAC cells was evaluated by CCK-8 assay and colony forma-
tion experiment in BXPC-3 and CFPAC-1 cells transfected with PARP14 siRNAs. Results: The expression level of PARP14 in PDAC
tissues were higher than that in the adjacent tissues or healthy controls according to the GEO databases (P<0.001). TCGA database
further revealed that higher expression of PAPR14 was significantly associated with poorer survival of PDAC patients (P<0.05). Be-
sides, PARP14 siRNAs were successfully transfected into PDAC cells BXPC-3 and CFPAC-1, and transfection with PARP14 siRNAs
significantly suppressed proliferation of PDAC cells (P<0.05). Conclusion: The expression of PARP14 is up-regulated in PDAC tis-
sues and high expression of PARP14 predicts poor survival, suggesting its role as a potential oncogene in PDAC.
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ribose) polymerase-14, PARP14 ], & £ B I 7 B IR
KR G Wl (PARPs ) G i — Bt . JLAR ST DA 4R
IR RS, W PARP14 i i #l il Caspase i 1°
i AT B A A A T A TTFE BRI 2%
B i i A AR S, JF ol 12 i 3Rk e i
LA e-Myc 2 3 B 41 A ik CU88 1) & A RS 5y Ab
HWF5E % &I PARP14 R B K5 AN £ k1
R 0 HE R IE ARG, OF 5 IR I S 2 A
XK 1O SRR ST A, AR LT HE R S
PARP14 A ] 15 1l 2 ] 760 W S A g 110 e 4, ol
PR 5 i e () 2 T e Ah B F 5 2% B A O
Hi PARP14 W] 38 &3 9 i) PKM2 5 /2 b #1361k LA 2
HE R ALY Warburg 2007, DT AR 2 S 1) 28 1
W EAT oS (B JE  PARP14 15 R B B 5 14
ToHiE , ik, A 5T ST PARP14 76 JE g i
RB R K XL, IR R R PARP14 e e b
[ AE W)~ T RE .

1 #RFTTE

1.1 ##

M GEO %4 % J& (http://www.ncbi.nlm.nih.gov/geo)
T AR AR g A OC B RN, LR GSE62452 Kl 4
(GSE62452 cohort) (GSE62165 % #i % (GSE62165
cohort) GSE28735 %4 & % (GSE28735 cohort),
GSE15471 %t 45 % (GSE15471 cohort), H |
GSE62452 $flifEh Hussain SP 4252 405 69 15 i
i 2 I 61 Bl 55 A 41 ) GSE62165 5 45 4 th
Janky R #2758 605 118 {3 ok g B A S 13 3] ik e
i Ji 20 2110 GSE28735 %4k 4 i Hussain SP #2252,
B0 45 F IR R g AL ZURE AR T GSE15471 £l 46 th
Badea L #2232, & 36 XA ZHSUREAR B2 N
TCGA %44 % (http://tcga-data.nci.nih.gov/tcga/) T £
TCGA i i 48 5045 5 (TCGA  cohort) , £ 75 178
[ MR R L UREAS T 5 g 55 A UREAS R T 4
OlZR P
12 Fik
1.2.1 @3z Fcf= siRNA 3% %

N T R 98 41 B AR (SW1990 . BXPC-3 .CFPAC-1,
PANC-1 MIAPACA-2 .COLO357 Iy { & Bl 2= B 1
T 200 i ) FNOE TR R 48 b 4 D HPNE (ATCC,
FE), T 10% M4 1075 (Gibeo A H] K,
1% % R -4 R (s = KA HE) I DMEM &
B85 57 5 (Gibeo A W], EE) & T 37 C.5%CO,
TR S5 F R 85 3%, TR KT R S0 06 5 IR

Ui BH A5 FH 4% 44307 Lipofectamine 3000 (Invitrogen
oAl SEE) Y PARP14-NC F1 PARP14-siRNAs
(W 0 w)) T N A e o S5 4T 12 h,
FAHMILL 3x10° A~ /fL3EM T 6 Lt b . &% YL it
fL 56 ¥ 50 pmol PARP14-siRNA 5 4 uL Lipo-
fectamine 3000 437 il & 125 pL Opti-MEM (Gibco
w] EED TS min JEE W ERRIRS , SIRFT S
min JEMARIEAFLF PARPI4NC VE M5 IR 785 5%
FAH G IR 48 h DA k4T N — 2508 . RT-PCR #I
Western blot £l PARP14 £ %5 YL 1 )5 244 g iy 26
ORI, K I PARP14 siRNAs B# Bif 55 4 550 57
PARP14-siRNAs & PARP14-NC ¢ 4 K : PARP14-
Si-1 iF [ 5'-GGUCCCAACUCAGUGGUAATT-3' , X
il 5" -UUACCACUGAGUUGGGACCTT-3’" ;PARP14-
Si-2 iF ] 5'-GCAAAUGCUCAGUGCCUUATT-3' ,
] 5" -UAAGGCACUGAGCAUUUGCTT-3’ ;PARP14-
NC IE [i] 5" -UUCUCCGAACGUGUCACGUTT-3" |, Jx
] 5'-ACGUGACACGUUCGGAGAATT-3',
1.22 RT-PCR

F UL AT 2L R TRIzol 15GRI £ (Invitrogen A F]
26 ) BEBOKCAE 41 B RNA, X D260 nm)/D(280 nm )
7E 1.8~2.0 Z [A] ) RNA A #F 47 36 5% 5%, A H
PrimeScript ¥ % 5% 13077 & (TaKaRa A #] , H A< )$ &
RNA % % 5%y ¢DNA, K 24 37 °C 15 min ,
85 °C 5 s, =W E T 4 COKFPRAFHH, T
— 45 1 SYBR Premix PCR iX %] & (TaKaRa 23 ,
HOAS ) U6 BH BEf 750 86 e 8 3 AN AL, IO & 4
50 °C 5 min,95 °C 10 min,45 MG (95 °C 15 5,60 °C
2 min), SHPEEE R PCR RV 7900HT H7e i iE &
PCR L (ABI 4], Je ) 58 ht, 25 - ACy sRIEERIAH
ik, 70T PARP14 mRNA #97KF , B-actin % 4 A
%, PARP14 il B-actin 51741 W . PARP14 1F 4]
5"-TGTTAGTGGAGAACATAAGTGGC-3', 2 [] 5'-TG-
AATGGTGCTTGGTACAATCAT-3'; B-actin 1E[i] 5'-A-
GCGAGCATCCCCCAAAGTT-3", &[] 5'-GGGCACG-
AAGGCTCATCATT-3',
1.2.3 Western blot

Fie BRSO & (R 3w R ) 6
P BRIREUEE A, -20 CHRAF%H ., SDS-PAGE 43
B, PR 2 PVDF B, S% MRS ks = IR 3 2 h, fin
A —¥T B-actin(Abcam 23 7] , 52 [E) Fl PARP14 (Sigma
owl EED G 4 CIF R A, R H TBST WK 3 1k,
THUEEEE 2 h, TBST PR 5 5 i 5 b 3
ARG 4T ECL W5, B-actin fE NN S, HHr44l5%
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Yy A8 h T HEEE T ALV (B L = R A H] ) I
fbJ5 , H1 DMEM $5 37 5 5 2 i i 50 41 i 2, 4l 96
LA, AL 1 000 /> 40 M, JF i e M A A ik S
ANEAL T A0 B S A OB 1 2 40 4 IR CCKS
PR & (B m R A WD) U, &L in A CCK8
FW 10 pL,3 h J5 76 B bR AL F il 4% FL7E 490 nm
RO S 5 d, WA, B 48 h Bl 1K,
125 FHRABEEZELRER

F Y 48 h 5, WS AL (P 3 = RS ED )T
fLJ5 , F DMEM % 37 3k 55 2 il 1l o 20 it = ik, £z
T 6 FLHL(500 4~/4L) B4 % 3 A~ E R FL, 24 6 FLR
b PR AT LB TR I 1 5 5 L PBS W R LA
A%22 5% F IS 5 AR I 2 A0 B, 45 28 (R 38 s R T

g,
1.3 %5 uik

GEO #4ls /3 Mridi ik R 4b 3 (http://www.r-project.
org) o MISLIRAEA ] 1 LR T ¢ K5 o A A7 o0 Bk
HI Kaplan-Meier I Log-rank £5:7% , Fr A SC50 6
3 KMl SPSS22.0 HR R Ak BB B dle , B A B 4%
K TP BAARUEZE (xts ) K7n . P<0.05 N ZERA LT
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2.1 PARPI4 &M EA LR P Rk LR

GEO Ji# I Jg J& D 3& 35 3 04 45 1 WoR
PARP14 £ [ R 2H 21 328 34 W B i T L AE I 55 4
Zh RS, 2R EA 5% E L (P<0.001,
K1),

- P<0.001 B P<0.001 G P<0.001 o P<0.001
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Figure 1 Expression of PARP14 in PDAC tissues

2.2 FRMIELLL PARPI4 ¥ Rk ¥ 5 FUs 9l 248 4

T TCGA Kud FE e H 163 5 %, M g g
T2 PARP14 Rk i i 8050 e . IR A4 8L
AR IL D0 o 1 E o R ARER IR AL, A AT
S AE RN TCIR A A7 I B A A7 43T 25 R R . DA
iz B B ) 41 PARPL4 5 6k 4L M fE I
(753.422+122.578)d(n=81) , Joiw A7 . (795.744+
143.505)d (n=71) ; PARP14 % 5 41 8 4 7 1) .
(1 156.009+136.694)d(n=82) , o A= A7 . (1 400935+
171.392)d(n=67) , @4 I PU 433 %43 41, PARP14
ek B AR . (628.309+128.802)d (n=41) , G
Wi EAE : (628.355+150.231)d(n=34) ; PARP14 13
IR A AE - (817.345+108.422)d (n=82) , Tk 4=
£ . (868.865+154.094)d (n=68) ; PARP14 1k 3 i
A AEAE . (1 338.394+183.507)d (n=40) , TG54k
W (1 561.481+212.816)d(n=36) ., R4 KW
PARP14 kK5 B A B EME (A5

4 P=0.033 F1 P4 4 {5 %5 4r 4 P=0.027, K 2),
PARP14 ik Gl &, W5 822 . (H PARP14 Kik i
H5RWmAEMFMARS G ¥ 225 (T84 P=
0.088 FIPU 43 % 43 41 P=0.068, 51 2) .
2.3 T4 PARP14 o7 3 37 ) M AR % 4m Ao 39 70
RT-PCR il Western blot £ %t 3¢ W 75 Jif i 2 41
JLAR v, A L IE AR A L R 0 T R g A
PR PARP14 iAW i A, i BXPC-3 f CFPAC-1
o PARP14 Rkt m (K 3) , HH TR — 2155,
i3t siRNAs B i %% G J5 i 9 40 e BXPC-3 1 CF-
PAC-1,48 h J5 ,RT-PCR #1 Western blot 3 iiF & 7/~
PARP14 TR 2 (P<0.01, K3) . TP ik 9 2
e BXPC-3 il CFPAC-1 ' PARP14 £ ik )5, i#it
CCKS8 38 78 S 56 & 80, AH He % BEAL, 41 At 3 51 R
35 (P<0.01, [ 4), [AIRE 7o B 4R V& OB I
SCEGWAEN], T4 PARP14 J5 W 0 A0 40 it 5 7 fiE
71 (P<0.05,/41 5)
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Figure 2 Correlation between PARP14 expression and survival of patients
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Figure3 PARP14 expression in PDAC cell lines and its expression was inhibited by siRNAs in BXPC-3 and CFPAC-1
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Figure 4 Transfection of PARP14 siRNAs inhibited proliferation of PDAC cells by CCKS assays
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Figure 5 Transfection of PARP14 siRNAs inhibited proliferation of PDAC cells through colony formation experiments
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5, SRR PARPI4 R AL 20 h m ik, &
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