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SfF Al B4 Ptfla Y miRNAs HEATH00, 4K 5 il
TR R MR RGEAE NIH3T3 4 i 2 B 7 1
MFRAFI 4 4~ miRNAs X T Ptfla K&, 05
AR AT 3 N REHE 17 I 7 Ptfla KA ) miRNAs.

I 8 ik gRT-PCR M 5 Y Qe (0 0 b1 17 3 A
miRNAs 5 Ptfla 7t /) Bl & & JBE IRt (1 R 38 A2 fk

1 MR57E

1.1 ##

111 SEEFY). ICR H/NEIY A KARGEEA) ik
Kb, 4~6 FE, A 20~30g, shYh
FET N LTSI T, %0 22C, SR 12h
JEHE(06 1 00~ 18 : 00), 12 h B, HHIE.
oK.

112 WARHNTURL. KA R (IM109) 24 ZR A ARk
KFENYWR B WS RAF R L. PGM-T #ARI
Tiangen A 7], pGL3-control Fil pRL-TK #4144 H
Promega /).

1.1.3  Z0E 5. NIH3T3 40 54 AR Jbbholk K7 5)
YR BT EIRAT

1.1.4 5f). TRIzol Reagents. Lipofectamine 2000
AR A= 3% 0 H Invitrogen AW, S8 53857 & A
SE 2 & PCR 5 &% [ Applied Biosystems 73
Al JFORE NS G &, el B BORL R
FIA G A Tiangen 2w, HEK MR & A
OMEGA 27, FRAIVENVIEE. E. coli Poly(A) &
fii§F1 TADNA & HR§4 % | New England Biolabs 2
7], miRNA B 4A H GenePharma 7 &) & il X%
62 BRI 7 5% H Promega A 7], DMEM W
PAREFR A H Hyclone 24 /.

1.2 7%

1.2.1 miRNA 0. BA Ptfla 45 O $E 3% [
miRNA Tl % H] Targets Version 5 (http:/microrma.
sanger.ac.uk/targets/v5) Al TargetScan Version 4.2
(http://www.targetscan.org/vert_42/).

122 /DNEURKG IR RNA (405 Rk, B
el2.5H1 e15.5/NEUBRIRALZE, I N 70 43 Wk B
FH Trizol BEHUE RNA, A5 Byt bl ke iy ik A5
T RNA Jii, AN S RNA 4l
FIHFE, F DEPC K#ikEh 1 g/L, FIH oligodT
SR EY), 1% Applied Biosystems /A H] 5 # 5%
AN G UL S 5% 9 ¢DNA, T 1E47 35 DR e o
mRNA KI5 H T

1.2.3 Ptfla 3’ UTR-pGL3-control %¢ Y 25 i 15 %%
. FIFHIERM G195 cgetetagagegtcetitgtgcat-
attgta 3’ Al )2 ] 514 5" actggceggeegegageacagaatta-
atacgac 3/ WIESIG IR cDNA #1974 Ptfla mRNA [7]
3ARRIPEIX 3'UTR) A BL,  JefE %] PGEM-T ik L,
WM. Xbal A Fse T XUAEY) Ptfla 3'UTR Jr B, 4
N IFREREAT XU V) ) pGL3-control JFUR A4, F4%:
G915 244K Ptfla 3"UTR-pGL3-control.
1.2.4 NIH3T3 41k 45 5L Mgk, NIH3T3
A HIREFRAE T 10% R4 135 1) DMEM K92k
WP R, ERGW AL U, AR,
HAHE I H B R 90%~95%. Xt F-HEfL4if, A
H] Lipofectamine 2000 #% %% Ptfla 3’ UTR-pGL3-
control 200 ng. pRL-TK 50 ng. miRNA #& fil 14 5k
*F 4 miRNA 30 nmol/L. # 4 24 h J5, %
Promega 2 7] X< 't 2% WA M X 771 46 i W) Sy I AN [
AEFRAL I SR . AR 3 ANEE, A
HEYSII AL 3 K.

1.2.5 & RNA 2. M miRNAs F 52 I 5E &
PCR. el2.5F1 el5.5FJI 5 RNA H|H] E. coli Poly
A)EGEEME, MmAEUihie, CREYE ST
DEPC /KA, Bl Bt i L kA ) RNA it i, 56
BN BE I . RIS RNA 48 Applied
Biosystems A ] [ RT-PCR Reagents 17| & it B} 2
K, A N4 SL 19 oligodT 4 s 5 51 Wit 47 Jx 5
K. G cDNA FE GRS 20 £i%, I\ Applied
Biosystems 2 #] ] SYBR® Green PCR Master Mix
SR RTINS | ) miRNAs F5 5 1R 5 1913 1),

Table 1 Primer sequences in qRT-PCR

Primer name Sequence
Oligodt-adaptor 5" GCGAGCACAGAATTAATACGACTCACTA
TAGGTTTTTTTTTTTTVN
5" CGCTTCGGCAGCACATATAC 3’
5" TTCACGAATTTGCGTGTCAT 3’
5" GCGAGCACAGAATTAATACGAC 3’
5" CAGTTTTCCCAGGAATCCCT 3’
5" AAACAAACATGGTGCACTTCTT 3’
mmu-miR-18a 5’ TAAGGTGCATCTAGTGCAGATAG 3’
mmu-miR-543 5 CATTCGCGGTGCACTTCTT 3’
mmu-miR-375 5" GTTCGTTCGGCTCGCGTGA 3’
5
5
5
5
5
5

u6 forward
u6 reverse
Universal primer
mmu-miR-145

mmu-miR-495

B-Actin forward 5" CCAACCGTGAAAAGATGACC 3’
" TACGACCAGAGGCATACAGG 3’
" GCCTTCCGTGTTCCTACCC 3’
"TGCCTGCTTCACCACCTTC 3’

" ATGGTCTCCCTCCTCTTG 3’

" AAAGGGTGGTTCGTTCTC 3’

B-Actin reverse

GAPDH forward

GAPDH reverse
Ptfla forward

Ptfla reverse
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7t Chromod™ % {4 52 v % 5 PCR {¥(Biorad) |- #E4T
40 MIEFRI qPCR J . BEFE U6 1E g 2 e ik
ARSI bR A TR ) 22 5. IO 45 oK 5 A1 Opticon-3
AR 4l AT e w T, R CGE AT A
WHE3IANER, L3 ST RIA b
1.2.6 mRNA [ SZ I 5 5 PCR. el2.5 fll el5.5
cDNA Ff S M FE 5 A5 R A DA AR AS I Ptfla 1¥)%
%, SIWIFEAIILE 1, B-actin fil GAPDH 1E 4 N &
SE DR DAY D A RS AR TR (1) 22 7. SER 58 i PCR R
M5 =R #5 ABI ) SYBR® Green PCR Master
Mix IRFE B I, 7E Chromod4™ 2 {4521 5
PCR {¥(Biorad) _[-#47 40 MG qPCR MY, &
I 45 o5 A Opticon-3 %4 % 46 B HEAT & B 2>
M. BEOGE BT IR A BCE 3 AN, L3k
FE ST IR 3T

1.2.7  RIEDCYAN. 12,581 e15.5 IR IR H %

BAT AR R D) s VIR 5 wm. D)7 e
R PG IR Teng I VAT, VIR [lE
Ja Y 10% 15 S P 3 £ 1, ISR A 4l 46 i
H Pt Ptfla PLAA( © 1 000, HH Chris Wright S5 =
Tk [F B . 0 FITC Arid (0 2E9i% 1gG
(12150 Miake), Gt & o 5 R T IE B 29 Wi
(Axioskop 2 plus, Carl Zeiss) W %24 M.

2 ZERESMH

2.1 TRMATBEIAIE Ptfla RiZH) miRNAs

AT % Ptfla 235 ) miRNAs,  3&AT]
K FH PR AL DA 700 %% £ miRBase Targets Version 5
F1 TargetScan Version 4.2 BE4T 1. F) H miRBase
T A 2] 40 AT HE S Ptfla 1770 il miRNAs, #)
H TargetScan Tit#ll#5%] T 8 4~ miRNAs, {HIH: 4
M5 miRBase FU £ SR AR (GE 2).

Table 2 Predicted miRNAs for Ptfla by integrating two databases

miRBase TargetScan Integrated results
mmu-miR-145* mmu-miR-139-3p mmu-miR-743a mmu-miR-489 mmu-miR-410 mmu-miR-495
mmu-miR-22* mmu-miR-494 mmu-miR-542-3p mmu-miR-465¢-5p mmu-miR-496 mmu-miR-18
mmu-miR-7a mmu-miR-495 mmu-miR-466{-5p mmu-miR-331-5p mmu-miR-495 mmu-miR-145
mmu-miR-18b mmu-miR-574-3p mmu-miR-184 mmu-miR-219 mmu-miR-216b mmu-miR-543
mmu-miR-18a mmu-miR-16 mmu-miR-425% mmu-miR-671-3p mmu-miR-18
mmu-miR-743b-3p  mmu-miR-7a* mmu-miR-218 mmu-miR-509-3p mmu-miR-145
mmu-miR-568 mmu-miR-804 mmu-miR-582-5p mmu-miR-182 mmu-miR-691
Immu-miR-568 mmu-miR-195 mmu-miR-543 mmu-miR-130a mmu-miR-543
mmu-miR-145 mmu-miR-144 mmu-miR-433 mmu-let-7i*

mmu-miR-871 mmu-miR-338-5p mmu-miR-369-3p

mmu-miR-542-5p

* The number of repeated miRNAs means the number of target sites.

AT 45 SR e S, FRAE R RE AR
Zi R AE, B3 T 4 4 miRNAs: miR-18a.
miR-145. miR-495 DL} miR-543, iX 4 /> miRNAs
[ ¥E 7 B £E A [5 4 B0 TR £R 5F . miRBase I

Table 3 Predicted consequential pairing between Ptfla 3’'UTR and 4 miRNAs

TargetScan A HINHAS 275, 4 > miRNAs 1E Ptfla
mRNA 3'UTR _F#$ A —ANEE AL 5 (36 3),
AR IR 23 AT 366 bp KREETE (K 1).

miRNA

Predicted consequential pairing of target region (top) and miRNA (bottom)

Position 218~ 224 of Ptfla 3’ UTR

mmu-miR-18
Position 234~ 241 of Ptfla 3’ UTR

mmu-miR-145

Position 109~ 116 of Ptfla 3" UTR

mmu-miR-495
Position 310~ 316 of Ptfla 3' UTR

mmu-miR-543

5’ ... AUAUGAUUUCCUGAA-GCACCUUL. . .

[T T
3 AUAGACGUGAUCUACGUGGAAU

5" ... CACCUUUGACAGAAGAACUGGAA. ..

LT
3’ UUCCCUAAGGACCCUU-UUGACCUG

5" ... UAAUGGCAAUCAACUGUUUGUUA. ..

|11 LT
3" UUCUUCACGUGGUA-—-CAAACAAA
5" ... UGAGUGUUGUUAAUAAAUGUUAU. . .

11 [T
3’ UCUUCACGUGGCGC——UUACAAA
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Fig. 1 Four predicted miRNAs and their target sides
on Ptfla mRNA 3'UTR
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pGL3-control /A& K 2t B MR Mie, R1
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miR-495. miR-543 B} il miRNA (75 /) B 40 i &=
A CAT AT DR FE 56 e 1E NIH 3T3 4l e &, Jl
o e MR IA AL, 7 HTIX 28 miRNAs X}
Ptfla KL FIFEM. AT % miRNA, miR-18a.
miR-145 1 miR-495 FEA{ Ptfla 3' UTR-pGL3-control
(1) 9¢ K L5 3 Tl 3 1K 7K 1 43 il 1 B A (5271 +
537)% - (65.39 = 3.96)% F1(77.73 + 1.16)% , fi
miR-543 X %' 28 W 1A TG 2 35 52 i (FH T B
X R L9262 WEE P (104.87 + 14.86)%, [ 2).
DL EZ5 8], miR-18a. miR-145 Al miR-495 W]
T i #E E /E T Ptfla mRNA 3'UTR 45 Ptfla 1)
KiK.
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Fig. 2 Relative luciferase activity in 3T3 cells

con-transfected with modified pGL3-control
vectors and miRNAs
Each data represents the average of three independent experiments. The
luciferase activity of “pGL3-Ptfla 3'UTR + control miRNAs” was used
as control and arbitrarily defined as 1. The y-axis represents relative
luciferase activity compared with control. Error bars indicate the SD.
*P<0.05; **P <0.01.

2.3 /IRERIRA B P miRNAs A Ptfla BIRIEX R
231 SEWPsE PCR. 4 T AL Ptfla mRNA 5
2ERIEN 3 4 miRNAs 76/ BB R & L fE )
FIEKR R, FATEL S & & RT-PCR X/ U
MR R B 12581 el 5.5FF S IEAT TR, 450 5
N, WK e12.5 mRNA RixE={HH A 1, el5.5/)
U Ptfla mRNA [f13R08 8 /2 el2.5K A F 1
(16.70 +2.37)fi5. AHX} T Ptfla mRNA 1)K 1A & &
# 71, miR-18a. miR-145 F1 miR-495 )4 ik &
a5 AR B 2 e12.5 K T8 KT 16 (45.19 £ 8.47)% -
(44.40 £6.17)%LA }2(72.24 +6.17)%(1K 3). T HIRIE
RIL,  BEBEIT R 22011 miR-375 7EBE 5 fa ik
MR E R RIE, B A A gE iR B R 3
W AE 2. FAT I8 i 5L I R PCR A I & 3,
5 iR 3 4 miRNAs AN[H], miR-375 76/ RUBIR &
BrhRETE, ARSI ) miR-375 5 Ptfla
BRI R A, BiRgREW, 75/
JE IR & B i B miR-18a. miR-145 1 miR-495 (]
FKILKP5 Pfla FRIE A, LKL S
PN MR R Gek il 45 FAHTE.

100

(S ]

sk *k

1 2 3 4 5

Relative expression level

0.1t

Fig. 3 Expression level of miR-18a, miR-145,
miR-495, miR-375 and Ptfla mRNA
in el5.5 relative to el2.5
Expression of miRNAs and mRNA are normalized to U6 and Gapdh
respectively before comparison with expression in el12.5 mice. The
y-axis represents relative expression levels compared with e12.5 mice.
Error bars indicate the SD. **P < 0.01. /: mmu-miR-18a; 2: mmu-miR-
145; 3: mmu-miR-495; 4: mmu-miR-375; 5: Ptfla.

232 FIETOLYAA. N TR K E
Ptfla & (A &IE NI, AHEITIE L 50 % 9 6 Y (00}
e12.5F1 el15.51f bl e B AE i I UK R U0 v 2047 T &
WM. s de i g B G IR, 4 el2.5, Ptfla Z[
PRIEACTARE, BRI MRTBRA b b 5 41 e
B, B K E T, Ptfla R ALE el5.508 B
Ji bR R TR I R IA KB T e12.5, R H
FLRR B B e 1r) JBE MR A o3 W IRV A L (] 4). Ptfla
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Fig. 4 Immunofluorescence analysis of ptfla expression on

el2.5(a) and e15.5(b) mouse pancreatic sections (green)
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Identification of MicroRNAs Regulating Ptfla Expression
in Mouse Pancreas Development”

AN Yang”, YANG Yan-Kun™, GAO Fei, ZHU Kuan-Yu, MU Tan-Wei, TENG Chun-Bo™
(Laboratory of Animal Development Biology, College of Life Science, Northeast Forestry University, Harbin 150040, China)

Abstract Ptfla, also known as p48, is an important bHLH transcriptional factor, functioning as an integral part of
a trimeric protein complex Ptfl, which is essential for fate determination and cell differentiation of pancreas.
Recent studies have found that levels of Ptfla in developing pancreas are closely related to the growth and
differentiation of pancreatic cells, as well as the number of islet B cells. However, the regulatory mechanism of
Ptfla expression is still elusive. MicroRNAs are a class of approximately 22-nucleotide, non-coding RNAs, which
regulate gene expression by cleaving target mRNAs or inhibiting their translation. In addition, some studies have
indicated that miRNAs participate in regulating many processes in pancreatic development. Therefore, miRNAs
may regulate the expression of Ptfla in developing pancreas. In order to verify this hypothesis, four miRNAs which
may regulate the expression of Ptfla were firstly obtained by overlapping two prediction algorithms. Subsequently,
by dual luciferase reporter system in vitro, three of the four miRNAs, miR-18a, miR-145 and miR-495, were
proved to effectively inhibit Ptfla expression, respectively, by binding to the 3’ UTR of mouse Ptfla mRNAs.
Finally, expression patterns of miR-18a, miR-145 and miR-495 and Ptfla were detected in the mouse pancreatic
development »ia QRT-PCR and immunofluorescent staining. The results showed that the expression of miR-18a,
miR-145 or miR- 495 is negatively correlated with that of Ptfla mRNA and protein. Accordingly, these results
indicated that miR-18a, miR-145 and miR-495 may regulate the expression of Ptfla in developing mouse pancreas.
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