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ME . BB AR microRNA-219a—5p(miR —219a—5p) A L) & § 486 & G 1 48005 G 2(AFAP1L2) 3
MEBESE LB VE R . Tk o RRA SRR E RSB R (QR T—PCR )#= Western blotting 3246 1 A% 20
Jekk (PANC—1.BXPC~3,SW1990, Capan—1) % & B 58 L & 29 Ji (HPDE) miR —219a—5p. AFAP1L2 # &
K, R SIRNA Zad fk ks TR B AFAPIL2 &3k, CCK—8 A MR a0 kg a1 40, KA mimics &,
inhibitor LA T miR—219a—5p & ik, CCK—8HMEMMSE 20 fRIG I T, A X 20 B AR R B T 44
T AR, A BTN E TR A YemiAiE £ A, qRT—PCR #F= Western blotting i # ]
AFAP1L2 mRNA % & & &k, A KB R IAIR = R Buxd X £, #—F I0iE miR —219a—5p #F AFAP1L2 L
Yo EIEE R, R 5 HPDE @A b, MM 40 Bk F miR—219a—5p & ik 4K (P <0.05) , AFAP1L2
mRNA B & & JE MR o fotk P 4 £k & T2 HPDE 4 it 69 £3A (P <0.05) . Capan—13, SW1990 40 fE3& 7+ 48 h
B, SEasEa (NCH) ik, pCMV-EGFP—AFAPIL2 4865 B (OD AT & (P <0.05), sIAFAP1L2410D
AT B (P <0.05), AFAPIL2 % MM 2m 38 74 A A E @ iR 424E A o Capan—1 & SW1990 20 i3/ 48 h )5 , 55
miR—NC 20 b3, miR —219a—5p mimics 20 ODAE T (P <0.05), miR —219a—5p inhibitor 20 ODAEF 3 (P <0.05),
miR —219a—5p A& SRR 20 3G S AR 1 iR AE A i miR—219a—5p ik, TH SIS A, F3
R 3 A, miR—219a—5p fi @iA4E AFAPIL2 Kk ; KA FE %I E 7, miR—-219a—5p 55 AFAPIL2#9 3~
URT ZAMES, miR—219a—5p 5 AFAPIL2 A A emiis X &, 45i miR-219a—5pidid ¥edifldx AFAPIL2 &
& G BA-F AR 2 I SRR
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Abstract: Objective To observe microRNA-219a-5p(miR-219a-5p) target-modulates AFAP-1L2 expression
to influence pancreatic cancer cell proliferation, and to discuss the mechanism. Methods Expression of miR-219a-
S5p and AFAPIL2 in pancreatic cancer cell lines (PANC-1, BXPC-3, SW1990, Capan-1) and normal pancreatic
ductal epithelial cells (HPDE) were detected by qRT-PCR and Western blot assay. AFAP1L2 was down-regulated or

up-regulated by siRNA or over-expressed plasmid, and pancreatic cancer cell proliferation was observed by CCK

assay. MiR-219a-5p was down-regulated or up-regulated by inhibitor or mimics, and pancreatic cancer cell

proliferation was observed by CCK assay. Flow cytometry assay was used to detect cell cycle and apoptosis.

Bioinformatic analysis predicted they were target-related, AFAP1L2 mRNA and protein were detected by qRT-PCR

and Western blotting assay. Luciferase assay was used to observe the base pairing relation and to prove the target

effect. Results Compared with HPDE, miR-219a-5p in pancreatic cancer cells expression was lower (P < 0.05).
AFAP1L2 mRNA and protein in pancreatic cancer cells were higher than in HPDE cells (P < 0.05). Capan-1 and
SW1990 were cultured for 48 h. Compared with NC group, OD value was higher in pPCMV-EGFP-AFAP1L2 group
(P < 0.05), and was lower in siAFAP1L2 group (P < 0.05), which means AFAP1L2 positively controlled pancreatic

cancer cell proliferation. In addition, compared with miR-NC group, OD value was lower (P < 0.05) in miR-219a-5p

mimics group, and was higher in miR-219a-5p inhibitor group (P < 0.05), which showed miR-219a-5p negatively

controlled pancreatic cancer cell proliferation; Up-regulating miR-219a-5p expression induce S phase stagnated and

increased cell apoptosis. MiR-219a-5p negatively controlled AFAP1L2 expression; Luciferase assay showed that
miR-219a-5p and AFAP1L2 have targeted relation as the result of that miR-219a-5p was combined with AFAP1L2

3'-URT complementarily. Conclusions

modulate pancreatic cancer cell proliferation and apoptosis.

MiR-219a-5p targeted-regulates AFAPI1L2 expression to negatively

Keywords: pancreatic neoplasms; AFAP1L2 protein, human; microRNA-219a-5p; proliferation
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miR-219a—5p 5 AFAP11.2 3'-UTR 7E i i 9 40 o 0k vh
(TR, I L5 T 25 6T B g 98 40 Bf 14 7 0 4
XF P TR ELA Y B ] R 4 OC R EAT I E, R
i s TU S DR 0 i B B 3 o A A T 4 ik S A4
S

1 #MEERE

o4
EH TR 348 b K 4 (HPDE ) e A Jie g 98 2
Jitd %k (PANC—-1, BXPC-3, SW1990, Capan—1) i 1 [#

1.1



FpIE AR ek

Bh2EBE Ll 20 MR PR AL, piT b BE R R 2R 5 T
Bt L SE B B IR AR . AFAPIL2 1L R 2 s bt
A R it =X 20 e ) 1A R O TR K R e S
Santa Cruz A 7] . BCA JE 1) & . ECL % %1t 7
& . DAB B0k & . CCK-8 K7l &l 1 Kk
FAEAYHERAGRAF . miR-219a-5p mimics (2112
#1) & miR-219a=5p inhibitor (41 1 5 ) Wy {4 H 4
TakaRa 23 H o 38 % 5 S 9 36050 & . miRNA $2 Bt
Bk & . Lipofectamine 2000 52 RPIM 1640 It [
% [ Sigma 2> ] . AFAPIL2 it % 35 i Bi (pCMV-
EGFP-AFAPIL2 Jithr ) . 25 2k EGFP- kL . 54 B A
RIS (wi) S 5878 A (mut ) 856 K B 45 2804 f b
AT A TRABRA AR M. AFAPIL2 IE 4]
1% . 5'-CCGGACGTAACGACGCATCCG-3', S [ 7]
¥ : 5'-GCCCAGTTCGUUGUGCCACG-3'; miR-219a-5p
iE 519 5'-GTTCTTGACAATTAAGACCC-3" , [ [f]
314 : 5'-CATGATAAGTTCTGCGCTC=3"; B-actin 1F [f]
51 % : 5'-GCCGATCCGTAACGCTACGGCGC=3', 2 [f]
719 :5'-CCGGACGTTCGACGGCTCCG-3",

1.2 WARAE

121 SEERALZTREH%R L (QRT-PCR)#&
M mRNA Fik X4 4L A0 M E AT R, 4B R K
8 Trizol BEAE UL FHEHURNA, 4 cDNA, X} RNA
Sl EEFNSEREPE A TR . 4T microRNA 345 5%, 7E
70°C IR 10 min J5 37 B 45 T 0Ky, Wi 5% sk 51 )
S MR k5 PCR B AR & A9 BE & 40 R : qRT-PCR
Master Mix 7.5 ml,2 £ SYBR Green, 51 ¥JIE 447 0.6 ml,
H,0 15 ml, cDNABHR 2 ml. #EATHEF, SEMR I 4%
TR . 95 °CIA2 min, 94°CIRA10s, 55CHRA1Ss,
T2CHRE 10 s, JEH 45K FIK 95°C i 1 min,
60°C i 30s, 95%C VA 30 s, PHGHIZR DL 20kt
3508, SE8 3 RHCE IR 7981 5P o

122  Western blotting AW & & k& 40
FHPBSVEE 3K, WAEFEL, 75 FIFR, X3
fiff J5 B A5 20 PR S AR AT AR, R BCA 1%t
EAWES T ER, RIGNEAFEAR LR, 120V
ZME T LA 12% | b T T — R TR0 Tk g A 7 R
WKAYES, 20 min J5 M 90 V43590 min, %% T PVDF
JEL, TBST 2% #h il (75 5% W AR W5 k3 ) A 1.5 he Jin 1
PrE B E o, TBST 3YEE N M4t, 37CHEE
Lh, & REBACRAR (2R EIEE) . B-actin N

%31 4
%, Quantity One 71 JKJE{H .
123 H MR I B WO B K

R FE A AT I AL, Ry S AN B, 24 Lk
NF% 20 x 10 LIEATHERY, XFRlE BE>T70% R
NI LA Lipofectamine 2000 #A/E I 2R #-77%
e, FE 10% i 4 05 A0 3% X0 5 Gl 56 i i 4
PATHSR, 48 WIS VP AL A ROR, dREL5e il N —2
124 CCK-8:k#mlamiargss  WAEZS H X R4
(NC41) .pCMV-EGFP-AFAP1L2 4 . siAFAP1L2 4 %}
AR, B EETE 2 1 x 107 /ml, 100 pl 4
Ji =LA 96 FLM, 12 h K5 3% T & 4 (51
T 5%, I8 % 37°C) . 48 hiELI 5 1 10 wl i CCK-8
W, GREHEFR 4 h, TEREARL 490 nm A A0 A IO
% B (OD)MAE , FALIEAT 3 U, O BB ST 481

ST
1.25 AKX Zmi AR m AR an e B A1 BRI I
Y, #EEEPAY, PBS 1 mlHf ok, ARSI ml 70%

M CWE, DL & 8AE, T4Ci#Ef724 h
[ %2, 1200 r/min &0 4 min, 7 7, PBSVELL.
SRJG TH PBS X £ FEAS AT HE B, A 30 pl 0.5% PIL,
15 pl Rnase A (10 mg/ml), 4°C T ## G IE 7 40 min,
T 2R 2 A A B8 K 488 m A AT 4 i JE S5 AG N

12,6 AXameAen e BUE 4R
0 B, F PR Annexin V-FITC/PT % 7] & i B 5 E 17 41
L T A 3t 2K A A3 A AR A+ Alexa FITC Y fi
KBS 509 nm, fiz K& I 1< 488 nm, PI-DNA
HEYR IR WK 535 nm, e K& B 615 nm,
K 45 41 L %K 10 000 /RS, DL Cell Quest 314 #E 47
P2 53HT

1.2.7  EEREEFENHEZAMNLAY  miR-219a-5p
5 AFAP1L2 7] gg HA ) A 45 6 &=, 0 0 i 1T
M2 47 ~ 53 Jy 3'-UTR W45 & A0 0, A 2 Rk Ak wi-
AFAP1L2-Pmir-REPORT &%  mut-AFAP11.2—Pmir—
REPORT % G2 Wi 15 2 A, B4 2l i 2 A 4 5 DA
X-treme Gene -5 miR-219a-5p mimics 5% Yt FI] Jj i
65 4 S, miR—219a—5p negative control (NC) 41 24 %
M BRI S TERE FRA N LA 37C . 5% CO, 54 F
EE R A8 b, LIOBUE 2l A AR & X A &R
fitg 3% M 2 A7 A W . 2L wi/mut-AFAP1L.2—Pmir—
REPORT 5 1} ' ¢ 't 25 il 3% 1 280445 P L 451) Sy AF %
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PECE G
1.3 HitEHE

B 43 B K F PASW  Statisties 20.0 48 i1 4k 14 .
TR AR + AR 22 (2 £ 5) TR, HUER 7 22
SATER K. P <0.05 MERA SR XL

2 R
2.1 miR-219a-5p.AFAP1L2 7 i Bif J& 40 B % %

HPDE 1 R *&i&

qRT-PCR 45 ¢ {715, 76 J i 93 40 i bk PANC-1,
BXPC-3,SW1990, Capan—1 £ HPDE ' miR-219a-5p
mRNA [ A X 2% 3k & 43 51 Ry (0.26 £0.07) . (0.28 +
0.08) . (0.58 £0.28) . (0.46 +0.25) f1(1.32+0.57) , %
S G E L (F=11.462, P=0.000) , 7 5 I 9% 40
bk o 2R 40K . BXPC-3, SW1990 A Capan—1 4341
5 PANC-1 L3¢, 2 % K G it 5% & X (P >0.05) ;
SW1990 & Capan—1 435Il 5 BXPC-3 L5, 22 % 48

PANC-1 BXPC-3 SWI1990 Capan-1

P12F 3 (P >0.05) ; SW1990 5 Capan—1 42, 22 57
TGt E X (P>0.05), WA 1A,

qRT-PCR M Western blotting W NOR, 7ER
S 41 i ¥k PANC—1, BXPC-3,SW1990, Capan-1 J%
HPDE H' AFAP1L2 mRNA AHXF KA 74 (1.19 £ 0.24) |
(0.92+0.29) . (0.97 £0.07) . (0.99+0.45) | (0.57 +
0.16) , 22 5% A 4 it % & X (F =10.931, P =0.000) ;
AFAPIL2 £ IR R 3k 22 (14.01 £ 0.92) | (13.86 +
1.32) (1459 +1.02) .(12.97 £0.78) .(8.42+091) , %
A G 2F L (F =9.401, P=0.000) . AFAP1L2 #&
1 A mRNA 75 g i 92 20 M Bk 71 HPDE 48 itd v 3% 35 [0
B, ERAE G R X (P <0.05) , JH IR 40 bk o 2
IK# 5 (P <0.05) ; BXPC-3, SW1990 & Capan—1 43 %
5 PANC-1 b3, 2 5 LG iF 2 5 X (P >0.05) 5
SW1990 & Capan—1 435l 5 BXPC-3 [L 4, 22 3 48
P12F 3 (P >0.05) ; SW1990 5 Capan—1 42, 22 57
TG it X (P>0.05). WWE 1B .C.

HPDE
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AFAPIL2 2 AR ik

1:PANC-1; 2:BXPC-3; 3:SW1990; 4:Capan-1; 5:HPDE,

A

B C

A [ 40 M bk 2 HPDE ' miR-219a—-5pmRNA AHXT %35 4k 5 B 5 40 i bk & HPDE h AFAP1L2 mRNA AR 3Rk 4k € HRAR I 4

bk X HPDE H1 AFAP1L2 25 FAAH X Fe ik 5 .
1

2.2 AFAP1L2 3% 8 Na Bk AR J 40 B 1 5

CCK-8 45 W 78 , Capan—1 4N U 15 7% 48 h, 55
M %t B8 41 (NC 41 ) . pCMV-EGFP-AFAPIL2 4] |
siAFAP1L2 2 OD f# 435/ & (0.387 £ 0.007) . (0.749 +
0.302) A1 (0.146 +0.081) , 2 R A G it ¥ & X (F =
4.724,P=0.007). pCMV-EGFP-AFAP1L2 £ OD {f
T NC 20 FI siAFAP112 41 (P <0.05) ,NC 21 OD i = T

miR-219a-5p AFAP1L2 7EfR AR 4 Btk 5 HPDE Ry RiX

SIAFAPI12 40 (P <0.05) ., W& 2A.

SW1990 4 il &5 3% 48 h, NC 41 . pCMV-EGFP-
AFAPIL2 41 | siAFAP112 44 OD {H 4 5] & (0.410 +
0.082) . (0.673 £0.128) H1(0.213 + 0.103) , Z #4551
2 L (F=7.159,P=0.000). pCMV-EGFP-AFAP1L2
ZH OD{E & T NCZH M siAFAP1L2 41 (P <0.05), NC41
OD{H & T siAFAPIL2 41 (P <0.05) . VLK 2B,
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A: B AFAPIL2 F35 4 E Capan—1 AEIEFE, T I AFAP1L2 FA ] Capan—1 4HIEIEFE ; B: B8 AFAPIL2 FIA (2 7E SW1990 41 7 ,

T AFAPL2 ZEk ] SW 1990 A5 .

2 AFAP1L2 X} Capan—1 K SW1990 £ Re11E 58 /Y 22 i

2.3  miR-219a-5p &M fk AR J2 4 B L 58

CCK-8 1k &5 L 7R, Capan—1 41 i 15 % 48 h,
miR-NC 2 . miR-219a=5p mimics 41 . miR-219a=5p
inhibitor 41 OD {H 43 5] 2 (0.272 +0.031) ., (0.105 =
0.022) F1 (0.569 +0.068) , 2 7 A G it ¥ & X (F =
4.017,P=0.009) . miR-219a-5p mimics 1 OD {E ik T
miR-NC 4 , miR-219a—5p inhibitor ZH & T miR-NC £

08 T
0.6 [
1
04 T
o -1
()
o 02 F
0.0
miR-NC4] miR-219a-5p miR-219a-5p
mimicsZH inhibitor ZH
A

(P<0.05). WEI3A,

SW 1990 41 g 15 3% 48 h, miR-NC £ .miR-219a-5p
mimics 20 . miR-219a-5p inhibitor 21 OD 8 43 5~
(0.405 +0.035) , (0.255 + 0.062) F1(0.667 + 0.074 ) , 22
SH G L (F=3.363, P=0.012) . miR-219a=5p
mimics ZH OD {EAE T miR-NC 4, miR-219a-5pinhibitor
HODMES T miR-NC4. "W 3B,

0.8 T
1T
1
06 T
04 F—=
% I
© 02t —
0.0
miR-NC 2 miR-219a-5p miR-219a-5p
mimicsZH inhibitor 2
B

A: b miR=219a-5p 2 ik 4 ) Capan—1 40 JL 35 5 , T 4 miR—219a-5p 36 1% {2 #F Capan—1 4 JL 1451 ; B b ¥4 miR-219a—5p 2 35 11 ]

SW 1990 4 i 14751 , T % miR-219a—5p FEA 1L HE SW 1990 4 i 14751

3 miR-219a-5p Xt Capan—1 5 SW1990 £ A& 5 i) 5 1

2.4 FAMEERALE

T A I 20 A ZE SR B, miR-NC 4
miR-219a~5p mimics 41 . miR-219a-5p inhibitor 2 7F
GLII. G2 K SHImILEILE:, ESASIH¥RE X
(P <0.05) . miR-219a—5p mimics 20 75 G1 ] . G2 i}
K SR L1 405315 miR-NC 4L Fbde, 2R Aa 45012
B X (P <0.05), miR-219a-5p mimics 21 G1 8] . G2
A9 58 miR-NC 42>, S A L7138 miR-NC 41Tt
o miR=219a—5p inhibitor 41 7€ G1 ] J2 G2 1] Hb 1) 4%
miR-219a-5p mimics 41 F+ /& , 7E S # Lk ] B 1K .
W1,

F1 SAMMEAEELE (%, xxs)
ZH 51 Gl G2 Sy
miR-NC 4 80.15 + 0.94 9.57£1.29 11.52+1.76
miR-219a-5 P . .

P 6875+1357%  403+14872 2928+ 17972
mimics 4
miR-219a-5p

83.29 +0.82 8.58 +0.97 9.47 +0.89

inhibitor 41
F{H 3.340 2.920 11.530
P{E 0.005 0.007 0.001

i : 5 miR-NC 4 4%, P <0.05; @5 miR-219a-5p inhibitor
#H,P<0.05,
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25 HHEMMATEILE

A0 98 T 45 R 2R, miR-NC 41 . miR-219a-5p
mimics 21 . miR—219a—5p inhibitor 21 i T Z& 43 51 Jy
(31.02+4.87)% . (16.52+3.19)% .(52.75+6.92)%,
3, ZRA G E L (F=3.972,P=0016) .
miR-219a~5p mimics 2 # T~ F X F miR-NC 41 (P <
0.05) , miR-219a=5p inhibitor £ I T- % & T miR-NC
4 (P <0.05) , miR-219a-5p mimics 41 7= F X T

Position 47-563 of AFAP1L2 3' UTR 5'

hsa-miR-219a-5p 3!

miR—219a-5p inhibitor £ ( P <0.05) .
2.6 miR-219a-5p 5 AFAP1L2 3-UTREBFmRE
B AMECXT

A W AE B A O AT IO A A, e
miR-219a-5p 5 AFAP1L2 7] fig HA7 HL i) 8 4% ¢ &
I W 2 A% R 47 ~ 53 S 3-UTR M9 45 & 17 25 .
L& 4,

site1

. . .AAUGUGGACCUUGGUGACAAUCC. ..

[T
UCUUAACGCAAACCUGUUAGU

4 miR-219a-5p 5 AFAP1L2 3'-UTRE B #MECXT

2.7 miR-219a-5p ¥t AFAP1L2 EHEEER
miR-219a-5p mimics ¥ %¢ Capan—-1 4 il , 5

miR-NC 2H %, miR-219a-5p mimics 41 AFAP11.2

mRNA [ 8 (1R F (P <0.05) (WLE 5B 6) .

500 T
s 400 |
E — —
‘EIE 300 }
o K B
w

I8 57
= =X

T E

=

=

0 [——— ]
miR-NC 21

miR-219a~5p mimics 41
A

25 7 miR-219a-5p inhibitor § 4% Capan—1 4l §f , 5
miR-NC 41 It % , miR-219a-5p inhibitor 21 AFAP1L2
mRNA J 8 (1333 B F+H (P <0.05) (WL 7B &1 8) o
FEHH miR-219a-5p i (] % AFAP1L2 ik,

05T
_—
04 I 1
=
=l 03
E X
a
SR oo b
SR
= B
= M /%‘
0.0
miR-NC 4 miR-219a-5p mimics ZH

B

A P4 miR-219a—5p mimics FIXT A& LA B: miR-219a—5p mimics ¥ 4% Capan—1 il , AFAP1L2 mRNA &3k F R

E5 miR-219a-5p mimics ¥ # 3t AFAP1L2 mRNA FRiZHIF 0

25T
) miR-219a-5p

20 | miR-NC 41 mimics 2
I
wE s
o A AFAPILY o ess— 0
2& L
o =
=Ry
2= | == s G G

0

miR-NC 2 miR-219a-5p mimics 2

6 miR-219a-5p mimics #£:% Capan-1 At AFAP1L2 & B HIENE

2.8 miR-219a-5p 5 AFAP1L2 f B #M 2 XF

¥ #  wi-AFAP1L2-pMIR-REPORT & mui-
AFAP11.2-pMIR-REPORT %% Yt % 45 48 44 , ¢ B A= 7Y
55 578 B AFAP1L2 5 )6 4 45 28 /K 5 miR-219a-5p

mimics H: 5% YL B Capan—1 4l g, 5 28 W16 PE RGN 25
AR, AFAPIL2 B A= 240 miR-NC f miR-219a-5p
mimics 9 ' 2R B IE P 43 1) (0.69 £ 0.09) Fi1 (0.24 +
0.03), ZHRAGIHFE X (P<0.05), ¥ w-
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