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Abstract: Objective To explore the effect of OASL expression on the proliferation and migration of
pancreatic cancer cells. Methods The GEPIA database was used to analyze the differences in OASL
expression in pancreatic cancer tissues and normal pancreatic tissues. The TIMER database was used to
analyze the relationship between OASL expression and patient survival. The TCGA database was used to
analyze the correlation of OASL expression with the clinicopathological parameters of pancreatic cancer.
shRNA was used to knock down the expression of OASL gene in pancreatic cancer panc-1 cells. Lentiviruses
were used to overexpress the OASL gene in pancreatic cancer cells. MTT assay was used to evaluate their
proliferation ability, and scratch and Transwell experiments were used to evaluate their migration ability.
Western blot experiments were used to detect changes in proteins related to tumor proliferation, migration,
and invasion. Results OASL expression in the pancreatic cancer group was significantly higher than that
in normal pancreatic tissue (P<0.05), and patients with high OASL expression in pancreatic cancer patients
had worse OS than patients with low expression (P<0.05). After OASL gene knockdown, the proliferation
and migration abilities of panc-1 cells were inhibited, whereas the overexpression of OASL gene promoted
the proliferation and migration ability of panc-1 cells. Western blot experiments showed that after OASL
knockdown, p-STAT3 protein expression increased, whereas STAT3 and BAK protein expressions decreased.
After OASL overexpression, p-STAT3 protein expression decreased, and STAT3 and BAK protein expression
increased. Conclusion OASL may affect the proliferation and migration of pancreatic cancer cells through
the STAT3 signaling pathway while affecting BAK expression to induce cell death.

Key words: Pancreatic cancer; OASL; Bioinformatics

Funding: The University-level Scientific Research Development Project of North Sichuan Medical College
(No. CBY21-QA17); The Nanchong City School Cooperation Project (No. 22SXCXTD0002); The Nanchong
City School Cooperation Project (No. 22SXQT0100); The Science and Technology Innovation Project of
Sichuan Province (No. 2021033)

Competing interests: The authors declare that they have no competing interests.

 E. BE ARTOASLE KA WIRSE Mg At Bk h 09 %o, ik GEPIAZIE & oA
OASLJE MM i 41 48 Fw (B 5 MR SR AL 2R
Py ks £, TIMERSCHE &5 47
OASLAZE L5 & X EAMH X R,
TCGAZ ¥ % 0 HTOASL K & 5 Ik i
s R B A B M9 A8 X M . ShRNA
HA SRR M B panc-149 i OASL
AR KA. RRERTERAMR
R Fpanc-12a i OASLAA B . MTT

KimB . 2022-07-05; {EERHE: 2022-10-04

EETH.: NLEFRREATLIEITRTE (CBY21-
QAL7) ; B AT HALAAERE (22SXCXTD0002) ; &7
TR AVER B (22SXQT0100) ; Wil EHF T F T
#2350 B (2021033)

EEEBAL: 1. 637000 d i, NILEFRAMES G %
E$&; 2.637000 @7, NAEFRWNEESBEES
FHE

WIEMEE: Ak (1980-) , %, ¥E, #i&, &K
E b g ders A M0 97 TAE, E-mail: mubo2019@nsmc.edu.cn

EEEN: kAR (1988-) , &, #id, BHELH
WP, EBANEN e A b T TAE

5 o e ] IR & panc- 1 4m A6 6 38 75
A8, RJEFE I A Transwell 52 364
M panc-148 k69 i 4% 48 /1, Western



AYBBRH 3832023 F55504525 187 Cancer Res Prev Treat,2023,Vol.50,No.1

«19 .

blot S gbtbml 5 ik 34 78 . i, B EAMAF AW RIEA,
HE ORIEMATHOASLE A TR E G T B MR
(P<0.05) , HJ&MmEH FOASLEH RiABH HEA
BEAR A Z B AEH (P<0.05) . 3UAROASLA
B G, panc-14m i e 3§ 7i e it 45 48 A A drH), mid &
X OASLA RT3t T panc-140 i 64 3% si Fr i A5 Ak 7 o SR
OASLJG, p-STAT3% & & ik3% 5, STAT3FBAKE & & ik
MAk; iR iXOASLJE, p-STAT3% & & ik 4k, STAT3 A=
BAKE G k&35, 48 OASLTA@iESTAT3Z 5@
F&-3 e R B 2 LB 3 A 3T AS B8 ) AR BAK A R F 4w
iR

KEBIA: MRJE; OASL; Az es
HRESES: R7359

TR (R IR BR %5)#R1R5(0SID) :

0 5%

o g — Al AR PR B MR RR e L
HUT 2050 B AL T G IR o 8 S5 I TR SC ik e
TIECHE , B g AT SR R T MR B AR A A
REARBIIIRE, [C10%Y BRARIE HEYT 5408
DIRIE T ARYIBR R 3, (B a1 R AR
Mo, BEHISET, R kA i B s i -
ARG R F RIS, IRk e HAtb IR 677
Hh S R AP SCR BR[0T . SRPEIRT SETE AR
e B RIS P RCRAI AN B . R, 352
TR A Db B RCET S A, BRI HAE
JR fi e K HE % R A VR LA

OASLJZE—FhEE i gmts SE [N, gt 59kDalt) &
FIUT, U FRpS9OASL., ‘B T12q24.31, H74-4h
B, FEEERE. BRI, SOASL, OAS2
FIOAS3—BIE i TR 1F M HE IR ST K
A B e, OASLIEN W] B8 2 4E 4 Il e 4 i X T ac-
Roots BB (e E MR 72—, FEal RSz
PEE R JRAT P ARBFSEAEX TCGARU EH OASL
FERIFEA T A1 B2 B b, 0 g iy Ak
panc- 1R AT FIEOASL, R A 4 i A=
YI2EA T R S HAR OG0 F-HIL . A SR RE R A
FEIIG RIS IR TR BV AR &8, ALi2ia T
%, EREE A

1 #MR5HEE
11 SEaeas k)

N panc- 140 e B [ Fi bRl
HMLPE . FRipanc- 14 fIOASLAE K Y shRNA L)
ik 3235 O ASLIE [K] (%) 48 g 1 Y W 3K F g 75 0L
JERBHE A B . DMEMELAlEE 5 5L (185
PM150210) . 41y (455 164210-50) ¥y

H DO SR A BB R A R, R (155

SH30042.01) . R4t (525 : SV30010) Il FH %
[ Hyclone/t #], Lipo8000™4% Juikf] (475 .

C0533) | EEMeZER (515 : ST551) , RIPAR
R (525 . POO13B) . 10% Tris-Gly il (4%
5. P0455S) | PVDFJE (455 . FFP32) | fhi
NGAPDHZ se IR (575 AF1186) | AR
ALY RIC I BT RIgG (175 A0208 ) |

MTTXH] (585 . ST316) ¥y H FiEF3H -~ KA
YR AF], iH@adit (525 80209) A
FEEIbIdiA T, bt NOASLE LA (175

821065 ) M [ MES IEREAY, ¥ % 5157 & Fer-
5. K1622) . PowerUp SYBR Green
R (985 : A25742) ¥y H 92 [E Thermo Sci-
entific/AH], qPCRGI¥I A ALt E R A YR+
AIRAH ., GAPDHE|H)F4: EX: 5-GGAGC-
GAGATCCCTCCAAAAT-3", & X: 5°-GGCT-
GTTGTCATACTICICATGG-3"; OASL5|¥1F% .

1IEX: 5-CTGATGCAGGAACTGTATAGCAC-3’,

. 5-CACAGCOTCTAGCACCTCTT-3’,

1.2 S Jrik

12,1 AWE B 27051853 HrOASL S IR 7 1Y
KF ABFGEHFH GEPTA SR R 43 BT A [R1 96 o bk
A (MR IER ) T OASLIE 1) 31518 il A A=
0¥ 1EEdE %k HSingle Gene Analysis, i
AFEHRZFR: OASL, T4 5 5 diBoxplots fl1Stage
Plots, fFDatasets Selectiondi%&#PAAD; {FSur-
vival P 1 $ESurvival Plots, {FEMethods 43 5135k
#£Overall SurvivalfliDisease Free Survival,

I Kaplan-Meier Plotter¥{#i)% (http://kmplot.
com/analysis/) FEAHOASLIY A 5 AR B A
el (OS) M LAAE M (RFS) MIXEHR., 1E
1%°F- & 5 idipan-cancer RNA-seq, Gene symbol
i A HEERIOASL, Split patientsHHiE#Auto
select best cutoff, Cancerk$EPancreatic ductal
adenocarcinoma, SurvivalZyHl3%EEOSHIRFS, M
TCGAKHE i 2R AR £ I ROk, IR
T E BRI T . TR R Y P(E<0.05F[log,

(REEARAE ) | > 18 SR BIE .

1.2.2 ZfdEse . B o ApiREgR. AR

Ji iR Jig panc- 140 0 £ FH %5 10%FBS Y DMEM K5 5%

JE, HA37C . 5%COAM IR R IR
shRNAF Y. MUl A: KAREB R A7, Hah

FEIMZI90% AR, W LR mrh gk 523,

PBSUEIR2UC, JBEE FAMEIH AL A, A SE s

mentas



«20

ABBRG 381372023 F 25504525187 Cancer Res Prev Treat,2023,Vol.50,No.1

FRILE R AN M, LAREFL3X 1074 f b 2]
6L NI TR 3R, BE3E24 hin, MAEfLanfs
KENT0%~80%, FemiigEss, BALIA2 mlyff
eI, B— 1 EP, IR A5 LL B AL
JIA125 ul Opti-MEM, FEAILA2.5 peffioki, fqa
JA4 pul Lipo8000™ %% Jeif 5] (JFrki i (pg)
Lipo8000™ (pl) Ay LLFI R 1:1.6 ) Bl B I THRA
W BALIMAL2S Wi et —BoRiR 59, BRI
5]o TA3TC., 5%CO ARG FRFE P kL5 %48 h,
PN BB IS LAl . INA SIS 2 &R (Pu-
romycin ) AYREFRIEAREIE SR, DURTSHRR E % YL bk
i

g . BB K W panc- 140
L, DAEEFLLx 1044 M2 b F o fLak A
37C . 5%COA s FRAH PG F7 . HAMMIC A
FEBF20%~30%F, F% i B i MO A
(MOI=10) , JIAFGRE K 1x10° TU/mlHk & )95 2
FHitransG P . TERSIRAATPARSLEEFR12~16 hfF
SRR, HYLT2 WSRO T AMEE T gE
AR NS IR R R N SR LAk S % 5
DIARAS RS e e bR At

SEER AT s K shRNASE YL T iR IO ASLAL A
FUEARFRIA W panc- 1 4 itk i 45 WKD-OASLA, §%
YL iy BHPE X BE (8 panc- 1A LBk fir 44 W KD-NC .
S B YL AT RS A O ASLAL [ B4 5 i ik il panc- 1
AN RE A 45 HOE-OASLZH , Y 1% B 1 o B
panc- 14l i i 45 WOE-NCH4 .
123 RT-qPCREZE  HUb T8 A K Ay 4,
FREURNA . RHI20 plIA R S sk o 47 A EPAE
il AcDNAREHR3 pg. Oligo(dT)s Primer 1 pl.
Random Hexamer Primer 1 ul, RNA free ddH,OF(
W12 pl, R4, 1000 r/min, 5 E.010s, 65C
EES min, K E¥HI, 1000 r/min, B5.010s, H
VK ERH . ¥ A5 % Reaction Buffer 4 pl, Ri-
boLock RNase Inhibitor 1 pul, 10 mmol/L dNTP Mix
2 ul, ReverAid™ Reverse Transcriptase 1 ul, FZ%4%
SEAAE: 42°C 60 min, 75°C Smin, {10 plikF
BEFTRT-qPCR. HEZH NI ACDNA 2 ul, PowerUp™
SYBR™ Green Master Mix 5 pl, Forward Primer 0.2
ul, Reverse Primer 0.2 ul, ddH,O 2.6 ul, FZJj4k
4. 50°C 120's, 95°C 120's, 95°C 155, 57C
15s, 72°C 60s, 95°C 10s, 65°C 60s, 97°C 1s,
37°C 30 s, 454-F¥R. LAIGAPDHANNS LK, #
PR 2 A T AT
1.2.4 Western blot3Z56  RIPA 55 & [ B il 71 %

HR100: 19 LU ST, T2t . OGS R HR I
BEEM, 55x SDS-PAGEZE 1 FFEZE npil LI4: 11
PRFRELBIIR AT, 60°C# 15 min, HU10% Tris-Gly ¥
HIRE, TERKE P INA25 ngfE I Tk, H
0.45 um PVDFREERRESS , BRI 5% i AE Wk 5F
P E AL he FMARRL Y —dT, 4°CHISHR
S E IR MAFRRIN 80, F|RAERKLE
FRPESNEE | he BRI F LRI fEPVDF
B b, FEDOCRUEAL N AT AR A . Tmage J3K
PEor BT A S5 IR BE(EL
1.2.5 MTTEE  HOEAE K A0 & 20 410 j 43 1)
PERFo6fL F, AILSx10° 4 4if, HASHE
fLo FRAMBENGEERS, 7624, 48, 72, 96, 120 h4y3)
IAMTTIH, #fL10 pl, BTG5 F4 h,
W2 BIHW, /NGO AN AL IR B TR 45 1
r=#formazan, EfLENNAL100 ul DMSO, #:96fL
MUBAERE IR 2212428030 min, fFformazanZh il o
VRIS, THEPRINS595 nmAh A6 45 25 4H i i
CHE(H
1.2.6 “PHRSEREEIE M BOSEAE K 4 A
Ao R of LA, L300, FEH3A
1L, BFLIA2 ml DMEMSE 45555, 7E37°C
MG FRAI0K, FFRHRRAT LA ke, &
FadEFR AL, PBSUEVE2IK, H4%IM) 2 5 H X 4 it
B2 15 min, WFF4%MZ KRR, MA0.1%%5 i
FUAA15 min, PEEYUR, BT, AR A Im-
age J AR 4 e A
1.2.7  XRPJRSEEE BOWEICAE K 0 4 i 43 1] 42 ol
FO O AT, BAL3x10 401, 37°CHE3%
FEREFR24 h, RN ZALIR90% L e, 1
H/NESRME, PBSIFVE2UK, IATCIE B 7R Ak,
RIFEO, 12, 24, 36, 48 hifil, Filmage JE{F
AR
1.2.8  Transwel ilERSCHG  HOGEAE KIHAO 4N,
A TG A 785 855 37 B 1 45 vk B M B2 TH 1< 10° A
W, WU TranswelUNE LA 24€ LM, B /INE
1 B ZSNA200 wlE B AMER, T ZEAG600 pl
T 10%FBSHY S 2GR, 37 CHE AR 59748 h,
FPBSIEVE/NE2IK, A 4% 2 5 B EE [ 52 15
min, W5F4%MZRTEE, FEIAO0.1%%45 & 25 4L
15 min, PRk, FIRAEL BN,
Mt J5 B R TS, daie, i HImaging J4K
GRS Ellliik
1.3 Gtk

One-way ANOVAZHrOASLIE R 7E i B Je fitr



AYBBRH 3832023 F55504525 187 Cancer Res Prev Treat,2023,Vol.50,No.1

A

A BRI 5 B AU ik 22 55 Log rank
F 670 HrO A S [N 3 155 RN I8 £ s PR T )
A kg s T OASLAEL [N 22 S 3Rk s Py 5K
B g sr Bk =k, W I SPSS26.04k k1T 4e it
M, B Hxeson,, AT VOR8] L ECR
s s, =20 UL Ei e gopER LR R Iy 2547
#r. GraphPad Prism 9flImage JE4- 1 T4 T80
AEFRFNZ: K, P<0.05hZESAGIEE L.

&R
2.1 OASLERZERHT
GEPIAKHRIE A R BN, HI1EH 42U
b, OASLTEMIEAI A b E KL, WEITA~B, Jf
H., OASLILRZEEN e [ Wik B %, mire 1l
~IVIIHOASLEL R Rk o 7, WWEIIC, i
OASLIW B M A R E o 22 55 HA 5
PR L (P=0.00262) .
2.2 A[FJOASLERIAM BH AT
ST R, OASL{ 2RIk i JBE i g 2 5 OS]
A TFRF AR E (P<0.05) , MOASLELRY
HHERDFSTE R (P=0.63) , HK2A~B, Kaplan-
Meier plotteriFAli & BE, OASLIKZRIE 5 AR IR H
HHOSFIRESHIAH X (P=0.001, P=0.03) , UL
2C~D.
2.3 OASLEIK 5 B H I AN E S A A ek
HRE 5 O'S 1) fi A% [ {E 4% T C G A B s 22w Jie i
FHRE (n=174) 73 = OASLE LA FIROASL

7 —* 100 3?—39
6 i 904
—~ 804
5 ‘ E J
% = 704
c d
4 £ 607
é 50 4+
3 2 :
g g 40
2 5 2 30!
£ !
= 20 ,'
1 : ;
B 107
0 - — E 0 1.
T ' N O
PAAD AFLS
(mum(T)=179; num(N)=171)

ik, 450 BR, WMYOASLIEXHHRE
ARy . TNMA A AR B R . AR TSR 5 6
(P<0.05) , W#1,
24 YO T WAL YRR

¥ FHshRNAFE YL J5 (1) 200 i FH N2 8y 5 2R Fp 252
e, Gy, FESE BB N MESEE sl
R, BRI, TR YRR R T 80%; ilillg
IR 1 A A B FR 5E R K OASLFpanc- 14l fifl, 4%
HANP AL AR = T80%, JLEI3A,
2.5 RT-qPCREGIEFE JL 40l OASLELH 3Rk

5[ panc- 140 i K D-NC4H A e, KD-
OASLAIOASLEE K TE 5% sf /K11 334 10 25 AR
(KD-OASL4 vs. panc-141, P=0.001; KD-OASL
2 vs. KD-NC4H, P=0.001) ; 5l Epanc-141
JFTOE-NCH ii#H kb, OE-OASLAHJ I OASL
TEAr TR V-1 FRIE B3 ( OE-OASLY] vs.
panc-14, P=0.006; OE-OASLZ] vs. OE-NC4,
P=0.006) , ULEI3B.
2.6 Western blotfa il % YL 41l g HH O ASLIE R /£ 25 11
K-k

SEEUER, FEHR K EKD-OASLA
OASL) A B E % (KD-OASL4] vs. panc-1
41, P=0.009; KD-OASL#4] vs. KD-NC4{,
P=0.008 ) , OE-OASLANEAYOASLZE LI i1 =
( OE-OASLZ] vs. panc-141, P=0.005; OE-OASLZ]
vs. OE-NCH4H, P=0.006) , WLIKI3C,
2.7  MTTSEIA I OASLIE R Sk 2 7 Fit 5 i

6
-
4
3
2
-

T T
Stage Il Stage IV

F value = 4.93
Pr(>F) = 0.00262

Stage | Stage Il

*: P<0.05. Expression levels(A) and transcript levels(B) of OASL in tumor and non-tumor tissues; C: expression levels of OASL in different stages.

Bl OASLERIEFRIXFESMELE. IBMEEHEXNEARIE

Figure 1 Expression of proteins related to tumor proliferation, migration, and invasion after the overexpression of OASL
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Table 1 Association between OASL expression and clinicopathological parameters in patients with pancreatic cancer in
TCGA database (n(%))

Ttems Total OASL expression P
(N=174) High(n=107) Low(n=67)

Age (years) 0.015
<70 109(62.6) 59(55.1) 50(74.6)
=70 65(37.4) 48(44.9) 17(25.4)

Gender 0.596
Male 94(54.0) 60(56.1) 34(50.7)

Female 80(46.0) 47(43.9) 33(49.3)

Family history of cancer 0.413

No 46(26.4) 28(26.2) 18(26.9)

Yes 61(35.1) 34(31.8) 27(40.3)

Unknown 67(38.5) 45(42.1) 22(32.8)

TNM stage 0.036

I 21(12.1) 7(6.5) 14(20.9)

| 145(83.3) 95(88.8) 50(74.6)

I 4(2.3) 3(2.8) 1(1.5)

v 4(2.3) 2(1.9) 2(3.0)

Histologic grade 0.777
G1-G2 122(70.1) 77(72.0) 45(67.2)

G3-G4 50(28.7) 29(27.1) 21(31.3)
Unknown 2(1.1) 1(0.9) 1(1.5)

Histological type 0.252
Pancreas-adenocarcinoma-other subtype 24(13.8) 11(10.3) 13(19.4)
Pancreas-adenocarcinoma ductal type 144(82.8) 92(86.0) 52(77.6)

Pancreas-colloid 4(2.3) 3(2.8) 1(1.5)
(mucinous non-cystic) carcinoma

Pancreas-undifferentiated carcinoma 1(0.6) 0(0) 1(1.5)
Unknown 1(0.6) 1(0.9) 0(0)

History of chronic pancreatitis 0.945
No 125(71.8) 76(71.0) 49(73.1)

Yes 13(7.5) 8(7.5) 5(7.5)
Unknown 36(20.7) 23(21.5) 13(19.4)

History of diabetes 0.839
No 106(60.9) 67(62.6) 39(58.2)

Yes 37(21.3) 22(20.6) 15(22.4)
Unknown 31(17.8) 18(16.8) 13(19.4)

Radiation therapy 0.542
No 117(67.2) 72(67.3) 45(67.2)

Yes 42(24.1) 24(22.4) 18(26.9)
Unknown 15(8.6) 11(10.3) 4(6.0)

Residual tumor 0.029
RO-R1 155(89.1) 92(86.0) 63(94.0)

R2-Rx 5(2.9) 2(1.9) 3(4.5)
Unknown 14(8.0) 13(12.1) 1(1.5)

Living status 0.002
Alive 82(47.1) 40(37.4) 42(62.7)

Dead 92(52.9) 67(62.6) 25(37.3)

Disease status 0.820
No 45(25.9) 26(24.3) 19(28.4)

Yes 23(13.2) 14(13.1) 9(13.4)

Unknown 106(60.9) 67(62.6) 39(58.2)
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