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Effects of LIN28 Gene on Proliferation and Migration of Human
Pancreatic Cancer Cells PANC1 and SW1990

Bian Shihui', Li Jie', Gong Aihua’, Chen Hui', Jiang Xiaomeng', Zhang Youli', Xu Min'*
(‘Affiliated Hospital of Jiangsu University, Zhenjiang 212000, China; *Jiangsu University, Zhenjiang 212000, China)

Abstract The paper aimed at investigating the effects of LIN28 expression in proliferation and migration of
pancreatic cancer cells. The preliminary experiment results showed that the abilities of cell proliferation and migra-
tion of pancreatic cancer cells associated with the expression pattern of LIN28 gene. Then the specific ShRNA against
LIN28 and the expressing vector 3xFlag-LIN28 were transiently transfected into the pancreatic cancer cells PANCI
and SW1990, respectively. The results of RT-PCR and Western blot demonstrated that the expression of LIN28 was ef-
ficiently inhibited or enhanced at both mRNA and protein levels (P<0.05). CCK-8 and transwell assays revealed that
LIN28 depletion decreased cell proliferation and migration rates on PANC1 cells (P<0.05), and conversely LIN28 over-
expression increased cell proliferation and migration rates on SW1990 (P<0.05). Taken together, our results suggested
that the expression level of LIN28 related to the activities of proliferation and migration of pancreatic cancer cells. This
study will be an experimental support for clarifying the regulation role of LIN28 in pancreatic cancer evolution.
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FEf e e — ol v S SR M PR T A T R, R TR R
BT, AAFEAAFRLN4.1%, PO AL 3.9
AN EPEAR . FER E, B R
PRl . Wi, ZH0 e BEEET FARIE.
W MR Ik B RN LA 1 o T LI A S
A R BEWTE &, X T 48 SR 9T DAY e
EHEAFRAGEER XN

LIN28 & —Fi S FE R F I RNAZ A EH, 25
W 2 FhE B A F DRe . LIN28 & H 2 1) U Re
T Y RE AR ThAE , B LIN285 HiAth 3
MAFNANOG. OCT4F SOX2 L [F# A 5] A4k |
e, rr L E g R N 2 T4, LIN28IE
Z 5iRT AR MR, 13RI LIN28 7] L 5
ST B XS ok I 2 PR RO, 4] LIN28 ] DA B0k
FAHRPURI A & EIN 52 A KB, LIN28IE & — Fh 0
K7, ViswanathanZs WA I, LIN28F ik fE NS5 Kk
P Jie 8 1 e 4 Bk Hh e R, IS 2 R Wi
PERLAE B IR . BT . DR S A B 4 A i
WillmiJR7 25 1) 3 R R LA R R A G . BRI BAAh,
A SCERIRE LIN28 S5 7L e B O s itk 4
et VR 52 J 9 6 T A e R vt 4 T B A

SR, H A5 T LIN28AE i i & 28 R b i
IR TR T R B TRIE . AR K
B, LIN28TE = Ft ik e 40 i 2 v 22 5 3R, BPLIN2S
£ PANCI4H i 53R 04, 7E SW1990F1 PaTu89884f
MIrPRERIE . TEE A Z , PANC 140 [0 38 5 5 A
T A% 2 B T v 1 JEL Ay 9 o 4 L, g s A e
EVFERE S LIN2SI RIS EA . A T WIELIN2S
TERERR I A rh R 3458 . (RIERIER , AL
Je R RNATEOR , B4R @ 0F I LIN28 K5 5 M shRNA
W5 PANCIZN AR, W82 R LIN28%F PANC 14 fg 1
FAFER IS )4, 3K LIN28IE 3Rk 3 R
LIN28RF LAk SW 1990, M 425t ik LIN28*t
SW 19902 Jfa 34 5 A1 7% e 7 B2 00 o AT T A8
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1.1 #

1.1.1  mfefeffids N R iR 98 40 O A% SW 1990
PaTu8988 FIPANC 1 H1 25 — ZE B2 K 24T Ak N B 5286 =

{R-17 ; pLKO.1-puro#f AR LIN28 3t 323k 5k 3xFlag-
LIN28 L 75 K 22 2 Be A )5 S5 %5 AR AT

1.1.2 &K A Jifi 2= 1fiLi% FBSIH H GibcoA 1;
DMEMZ: 7% 2 H HyClone & ;% 447 lipo-
fectamine 20004 H Invitrogen /A @) ; PR il 14 A VI
EcoR 1Hll Age 1/ H FermentasA &); f$i A LIN28
ORI E Cell SignalingZA 75 5T A Flaghi kil B
Santa CruzA &; %yt A\GAPDHJ/A T H Bioworld 2
], CCK-8IA I H 7 5t v MEFE LE MR A BR A 5
Transwell/N %4 H Corning /A 7]; dsDNA oligos H £
TAY TR ) B G PR A A& R

1.2 753k

1.2.1 RT-gPCR PREL A B A RNAJE 00 8 5 pl
cDNA, 5 & PCREG I LIN28H 1k . LIN28 b5
Y75 : 5'-CGC TCG ACC CCC CAG TGG ATG-3',
NEEI#R %1 5'-TGG GGT GGC AGC TTG CAT
TCC-3'. GAPDH L5173 : 5'-TGG GGA AGG
TGA AGG TCG G-3', Fi#5I#F41: 5'-CTG GAA
GAT GGT GAT GGG A-3'.

1.2.2 Western blot  ZfEAHMIES I A2xloading £
A EFEZE M, 95 °CHFA S min, A 10% SDS-PAGE
YK BRE N, AR 2 PVDFE. S%MAE
Wik =R B 2 hy, A —Hi4 °CiF & i &, IIABAR
ALY (HRP)FRC I = WEFFE 1 h, ECLAL
SRR 25, FEEER AR R g BRI T .
123 LIN2SF#HFAL69ME  {ESigmad & E M
2R CLAE T ASA9 2 i ik 55 1) LIN28 shRNA]
J¥ %1, LIN28 shRNA L¥i#51 #1551 : 5'-CCG GCA
CCT TTA AGA AGT CAG CCA ACT CGA GTT GGC
TGA CTT CTT AAA GGT GTT TTT G-3', Niii5|4)
FF%1: 5-AAT TCA AAA ACA CCT TTA AGA AGT
CAG CCAACT CGA GTT GGC TGA CTT CTT AAA
GGT G-3'. XJWa2H EGFP shRNA 5| W51 : 5'-
CCG GTA CAA CAG CCA CAA CGT CTATCT CGA
GAT AGA CGT TGT GGC TGT TGT ATT TTT G-3/,
NIEBI P 5'-AAT TCA AAA ATA CAA CAG
CCA CAA CGT CTA TCT CGA GAT AGA CGT TGT
GGC TGT TGT A-3', 51 WiB K It 8 1 A i 1 W
BE. EcoR 1}¢ Age TR Y] pLKO. 1-puroZ A& I 55 XL
HE DNAESL 5 AR SZ A A, P v Bk AT
PCRY5E , FrAe) i R 220 1y 1E #f Je FH 1 40 i 2
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1.2.5 CCK-8ik#| 4m 3% 74 4% WS 12 hE
FRIZ D 0.25%BREE I AL, 1B AR £h 28 i 5 Wi (PBS)
TEVE LR, LLIx10Y/FLF T 96FLiR F, eRh4dR , B
G324, [ BEAS F IRALCAS IngiiR), 43 11, 2, 3,
4 dfIAN10 pL CCK-8¥K, I B2 hfE, TEBGI %
PR 450 nmAb I & &AL E . A 3R
SEYAE, CART (A AR R Wb B e Al 2 i) AR K ot
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1.2.6  Transwellif #% 5 3oAe | 4m e i 4% 68 gl
M 448 hfg, WAL IFIREE T EPE, PBSIH 1
R, ToIMLE DMEME 2 1310540, A NN 58 i
112 2% /N %5 (transwell) |2 (100 pL/AL), FEMAE
£ 10% FBS[HDMEMYATR, 24 hjG 45 d L gL a9+ T
ST SR DIk =N (S E

127 %it3a3E  RASPSS 19.0% #4741
oMo SIS AR UE 22RO, IR A AL
L3R k6 56, P<0.05 82 78 Fiit24 3 o

2 H#R

2.1 MMLIN2SEFEE =R PIRIE
WIGE B PCREG LK, SW1990F1 PaTu8988

Y L rh LIN2SHE R ) mRNA % & 1 81K F PANCI

M, ZRA g5 L (P<0.05)(FI1A). Western
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Relative expression of
LIN28 mRNA (fold)

SW1990  PaTu8988 PANCI

bloths I 45 BEAIESZ , PANC 140 b LIN28FE R (1) &
HRIEREBIEET SW1990F1 PaTus89884M i (I
1B).
2.2 ERE = FhER AR AR RV IESE FNIT 2 RE
CCK-845 T 7~ , PANC 14H ffd {4 284 5 3o % B i
T SW1990A1 PaTu89884Hfitl, 557745 Gt it 27 X
(P<0.05). T SW 19901 PaTu8988 1 4H iy 7] 184 5 i
R HMEZ R (E2).
Transwel LEFE S5 45 R 7R, SW1990.
PaTu8988. PANC 1 4 il Z¢ JIs 41 B 45 50 ) M9 (25+4)
(68+7)~ (155+9.0)(’3). PANCI4H [ % JE 40 ffa £
I 5 T-SW 1990 /1PaTu8988 41 ifl, % 715 4t it 2 i
X (P<0.05).
2.3 FEPANC14HAA & E LIN2SEE F MR
I SEIG e B i 9k LIN2SF PANC 141 o 34 47 35
RIVTBRSELS . #4472 h)E, %Ot E E PCRE REH,
L% HRZH(EGFP shRNA)AH EL, S50 2H (LIN28 shRNA)
HILIN2SHImRNAZRIA & B R K, ZR G o EE
X (P<0.05)(El4A). Western blotha | 45 HLAiF 52, S2i;
ZH LIN281) i 1 7214 2t I W FEIK (1 4B) . HH GG
B, AW 9T B ) LIN28 shRNARES 5 57 H A 2ih
) JR e PANC 1 41 R LIN2S B R ) 3R IA
2.4 TALIN28EESTPANCIREILFEFITFEAY
Al
AT UTER LIN28EE R PANC 140 ffg A= K5 o
NEEME S AE BURL S B4 FS AR DY A IR ) SR 9641
A A ZE A i AR R B I L. S RRALAR L, SE
6 ZH 20 PR AR K BE RS, 7248 hRITF 4R H 30 5E

(B)

A: P E B PCRIGILIN2SIE R AEMRNA K IE . *P<0.05, 5SW19904H LL#E, #P<0.05, 5PaTu89884H LL#E; B: Western blotha | LIN283E K]

FEHHKT IS,

A: determination of LIN28 mRNA level by Real-time PCR. *P<0.05 vs SW1990 group, *P<0.05 vs PaTu8988 group; B: determination of LIN28 protein

level by Western blot.

Bl LIN287E =ZMIRBR = AR P Y F0A

Fig.1 Expressions of LIN28 gene in three pancreatic cancer cells
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FE] it )R] 2 A1) R B I (P<0.05) . FH LA,
N ALIN28FE R AT DL IS PANC 141 B 4 7 7 %, 10
Hl A K (AS).

Transwel iLF2 s2 36 45 S WoR , SRt 5% i
77 AN A0 )N (83+5) (35+6), M ZE R Siit
55 L (P<0.05), Pl T I LIN28EE R PANC 141 i
LR e 1855 (E16).

159 o panci b
#
- PaTusoss ]
£ SWI1990 ¥
1.0
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0.5
0.0 T T T T 1
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Time (d)

*P<0.05, 5SW199041 EL%%; #P<0.05, 5 PaTus898841 L4z
*P<0.05 vs SW1990 group; #P<0.05 vs PaTu8988 group.
F2 =#ERERE 4R E K HhEE

Fig.2 Growth curves of three pancreatic cancer cells

SW1990

PANCI1

2.5 TESWI19904HAE &£ E LIN28EFE T Tk R

A2 0 HUIC 7235 LIN28T SW 19904 i 34T
R RIA LIS . FEYL 72 hlE, WOt E B PCR4S
FW (B 7A), 554 (3xFlag-vector)Fi Lt , 525620
(3%Flag-LIN28)t LIN28FE A [\ mRNAF 1A & 19 N 2
1 2001% , ZR A G it %= X (P<0.05). Western blot
Rriilgh B oR: SLIG bR % B Flag S BHE, 1025 %K
1 Flag 2 B PE , i BH SZI6 A 40 f % ik k& 5 1 Flag-
LIN28(K 7B). HH UL ULET, AH 5 Bt ¥ 3xFlag-
LIN28JF KL RE W A7 R 3% fin Fif e SW 199041 A
LIN28FE K| [ 2R 1K o
2.6 JTFIELIN28EFEXT SW199020ptEsE FniE
BH=

5y Wit R IR LIN28HE R % SW 199041 fifg A= 4 3
BRI, J3 AR RS eI DU AN IR TR] £(L, 2, 3, 4 d)
A6 I O6FLAR 19 2L 4 P 1 AR K I B I O . 5 2 3
AEEE, S50 2H 290 Ffa A6 A B BRI, ol o [ 4aE K 38 5
R (P<0.05). HHUICTEIT, i 238 LIN28EE K W] LA
TORSW 19904 Jfd 138 5 18 %, g i3 HL AR K (&)

Transwel iEF5 5256 45 BB 7R - SEIG 2 5 3,
M B EC BN (110£6) (45+3), 4L %=

PaTu8988

S

2007

Number of migrated
cells (per field)
S
Q

A, B. C: 73 5IXISW1990. PaTu8988FIPANCIAMIAEATITAL Sl o 3T HOLMML ] 45 & 55 4L €230 min; D: XFSW1990. PaTu8988HIPANC 14k
AT 4T . *P<0.05, 5 SW19904 LL#; #P<0.05, 55 PaTu89884H LL 4L«
A,B,C: SW1990, PaTu8988 and PANCI cells were subjected to migration assays, respectively. The migrated cells were stained with crystal violet for
30 min; D: SW1990, PaTu8988 and PANCI cells were counted and analyzed. *P<0.05 vs SW1990 group; #P<0.05 vs PaTu8988 group.

[E13 =R B 4R AIE 7% FIEE 3 (200%)

Fig.3 Comparision of the migration force in three pancreatic cancer cells (200%)
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A: LIN28 sShRNA JePANC 1 40 fifd J& LIN28TEmRNA /K- () 3% ; B: LIN28 shRNA%% JLPANC 141 ifd J5 LIN287E & (1 /K # ik . *P<0.05, 5EGFP

shRNAZLEE# -
A: expressions of LIN28 mRNA in PANCI cells transfected by LIN28 shRNA; B: expressions of LIN28 protein in PANCI cells transfected by LIN28 shRNA.

*P<0.05 vs EGFP shRNA group.
[El4 shRNA7TSHIPANC1ZHRILIN28RI&HIH
Fig.4 shRNA-mediated LIN28 depletion in PANC1 cells

"5 o EGEPshRNA S AT GETE 258 L (P<0.05), W] it %k LIN28AE
@~ LIN28 shRNA SW 19904 il 3T 7% e /73 5 (1£19)
1.0
- 3 itig
S i LIN287&— i BEOR ST I RNAZE G 1, 125
037 K 5 7KOP 3% B Hu BH T miRN A (microRNA, 3/

RNA) let-7ZH G AED A BGSFES . Let-7if i 5 4
mRNA(s) IR E 75145, 15 T HEmRNA(s) I BY V) 5%

0.0 T T T T 1
0 1 2 3 4 > P FLENE. BT LIN28 let-7 0306 4E F { let-7
* Q AT‘;“ @ SRR 35 DR S 0 T R0 R T T
P<0.05, 5 EGFP shRNAA L% . LIN285% 1 10 3% 1k i 8 o 46 % i b st vh % 4%

*P<0.05 vs EGFP shRNA group.
Fls TALIN28EXPANCI Bt KEH/M BRMINFE. Change PRI, LIN2SBLE myct; 5

Fig. The effect of LIN28 knockdown on cell growth of PANC1 1 B A bk LR A Y Hp i 3R, BRI let- TR SR A

(A) EGFP shRNA LIN28 shRNA (B) 100
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A: PANCIAH i Y EGFP sShRNABLLIN28 shRNA AT 3E# 52560 . JEH 10 401 M T 45 48 %+ 4,30 min; B: X PANC 140 M3 A7 11 H0R1 4347 -
*P<0.05, 5EGFP shRNA41 L #5 .
A: PANCI cells transfected with the EGFP shRNA or LIN28 shRNA were subjected to migration assays. The migrated cells were stained with crystal
violet for 30 min; B: PANCI cells were counted and analyzed. *P<0.05 vs EGFP shRNA group.
&6 TIELIN28EFEXTPANCIAMITEREAISSIE(200%)
Fig.6 The effect of LIN28 knockdown on cell migration of PANC1 (200%)
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(A) (B)
10 000;
P . RN
o
§ 10001 Q@o" v\\@
£ 100 Q¥ ¥
5 & A
2 10 Flag —
= 2
55 1
~ ~
0.1
§ b
A N
& &
o5 5

Az P EPCRAG M LIN2S/EMRNA K - (113 15; B: Western blothé i1 %5 25 [ Flaglf1 581k . *P<0.05, 53xFlag-vectordl LA .
A: determination of LIN28 mRNA level by Real-time PCR; B: determination of tag fusion protein Flag by Western blot. *P<0.05 vs 3xFlag-vector
group.

E7 FEHMANT SHISWI1990AELIN287RIEIE N
Fig.7 Expression vector-mediated LIN28 over-expression in SW1990 cells

1.5~ - 3xFlag-LIN28 MYCI%%%¥ s ﬁ25 LIN2SBE4]E 2}]%[2%/5\ s i
& 3<Flagvector SR LIN28BINIZRIL, HET A0 let-7 1 B2 TMilet-7 X g
. 2545 B myc mRNA 3"-UTR(3'IEGmtS s ), ] myc
M (% k. B, myc/LIN28/let-TIW— IF KA
g AP B, AT 38 my o/ 5 01 1 580 B 25 S50 11
0.5 LIN28BAE 45 i 23 ik is , it X let-7 #9410
1] T 2 E 45 B e FA i R U1, LIN28XHg S i I8 i
00 . . . . . W7 A BB . BRI, (E R RIBLIN2SH
0 1 2 3 4 5 Jigea 4 M B T PR LIN2 SRE 5 0y 7 sk, T (AR A%
fime (@ LIN28{ TR AN 2 3 F63 let-7a B 05 405107
*P<0.05, 53xFlag-vectorZfl L - }E‘Eﬁ , JJ;[: L[N28ﬂﬁ%§5 T ‘;?LE]%%; E(Jﬁjw?ii&ﬁ [12] R
A SR O YR (paclitaxel, TAX)R 167 HHR N ALIT 2592
Fig.8 The effect of LIN28 over-expression on cell —, (EATIER AN I 25 Pk Hep3B/TAX H LIN28If) 315
growth of SW1990 S, T let-7T X ERIB R IFK, /1% 25tk bt
(A) (B) 1501
3xFlag-vector 3xFlag-LIN28 .

_.
=
<

W
(=]
1

Number of migrated
cells (per field)

9]

A: SW19904H ff % Y4 3xFlag-vectorB 3xFlag-LIN28J5 JEATIE B 550 . 3L A4 A 45 & %8 4 €4, 30 min; B: X SW19904H fu gk 47 714 A0 43 4t .
*P<0.05, 53xFlag-vectorffl LL% .
A: SW1990 cells transfected with the 3xFlag-vector or 3xFlag-LIN28 were subjected to migration assays. The migrated cells were stained with crystal

: ! ? 3
(. 0 i - > e
Ry o J: 1 5 v ol

A e « & \"‘0 2] o 'I, o R “ i

violet for 30 min; B: SW1990 cells were counted and analyzed. *P<0.05 vs 3xFlag-vector group.
&9 13 FRIALIN28EFXTSW1990 4 fiT 8 A S0k (100%)
Fig.9 The effect of LIN28 over-expression on cell migration of SW1990 (100%)
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JT 8 A bel-x LR IA & 5 E 31 0, N LIN28/et-7/
bel-x L % 2 5 - 40 i 1) i 2550 72 00 Wt Fad g
i, = ERAR LIN28 1% 1 i g v e ok e 2% 0 4%
A — SR BRI LIN28IP) T /AH 40 i K AR 183 % T AR 1
AR A R AR M i A a8 A RAS T LIN2 ST
KIS

I TSRS FRAT R B, LIN287E I R J 21
PANC1 H [F) R IE I 28 55 T SW1990 41 PaTu8988 4 g,
[F I 30, PANC 12 Hi ) 14 5 2 R 7% et =y T )
PR 2 i, R b e 200 P P S R S LIN2S
MRIEBAEG K. AHFKIN, LIN28TE =70 B
JiR e 20 BB AR MKIN28 7 (1) RN AR 1 /K TR IX,
T CEAR 2344 B B 20 PR R MIKIN4S i 3Rk 191,
B, FRATT ATk £ LIN28 53R 1A 1) PANC 140 i FIAE
FIA FISW 199040 e iFE AT T BR AL FRIA LG, SRER T
LIN28X Jif Jiee: 40 o 384 58 AN IT A% (1) 50

BV T A R TR LIN2 S shRNA
FIt 3k LIN28 )84k 3xFlag-LIN28, 43 5Bt N
PANCIHISW1990ZH i . #6472 hiF, %) EPCR
1 Western blotsilll 45 5K B, LIN28EE DK £ mRNA A
W KP4 B R AN B 5, SURHERA TR T
it Tk ARG . AESREERE E, FRAT15 5K H
CCK-8 S I8 A6 I 41 f 338 5 AL R AR AL, 25 R0,
LIN28WI 22530 )5 , PANC 140 i i B 5 AL 7% g
I PRA ; TSR LIN2SHI 23 )5 , SW 19904 it i)
WHEAIERL B8 77 00 B . ROl , I RIA LIN2SHE
e HE m B E A R AR 28 e REBRATE
2% LIN28E R 1E JE e PANC 1A SW1990 7 f 1 F
HTHPENR, (B2 LIN2STE RS Al fE 5 THL
LA T, & R RATE I — 0T S LIN28FE FI TE
R Fi e W PR 2L 2R A () I8 B L, LIN28/let-715 5 1@
P A JR S AR L) R A E Y, DA 5 35 LIN2 8 R %)
FLIR g R
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