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Effects of TCF7L2 RNA interference on proinsulin levels

and its potential mechanism
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(Department of Endocrinology , The First Affiliated Hospital of Chongging Medical University)

[ Abstract ]Objective ; To investigate the effects of transcription factor 7 like 2(TCF71.2) down-regulation on proinsulin levels and to
explore the mechanism of TCF7L2 regulating proinsulin levels though proprotein convertase (PC). Methods : Beta—TC—6 cells were
cultured in vitro. TCF7L2 expression was down regulated by siRNA. There were three groups:blank control,scrambled control,and
TCF7L2 interference group. QRT-PCR and Western blot were used to detect the mRNA and protein levels of TCF7L2,PC1 and PC2.
Cell culture medium was collected and changes in insulin and proinsulin levels under basic and glucose stimulated conditions were
detected by ELISA. Results: At 48 h after lentivirus infection of Beta—TC—6 cells,the infection rate achieved more than 95% under
fluorescence microscopy. Compared with those of blank control group, the interference efficiency of mRNA was about 75% (0.25+
0.03 vs. 0.97 £0.11,P=0.000) and the interference efficiency of protein level was 50% in TCF7L2 interference group(0.29 +0.08 vs.
0.57 £0.09,P=0.008). Compared with those of scrambled control,the TCF7L2 interference group had significantly lower levels of in—
sulin(7.47 £0.21) mU/L vs. (10.53 £ 0.38) mU/L(P=0.000),but higher levels of proinsulin(10.73 £ 0.51) pmol/L vs. (7.81 £0.29)
pmol/L(P=0.001) and lower mRNA and protein levels of PC1 and PC2(P<0.05). Conclusions : TCF712 interference might affect the
process and levels of proinsulin by decreasing the expression of PC.
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* 1 qRT-PCR #5141
Tab.1 Primers of gRT-PCR

TR
HEIEH 51
o Chp)
5’-AAGGGCATCTTGGGCTACAC-3’

GAPDH 134
5’-TCATACCAGGAAATGAGCTTGAC-3’
5’—CCCCTGACTTGAACCCACCC-3’

TCF7L2 106
5’-CCCTCGTCGTCGGATTTGAT-3"

- 5’-GGAGGCAAACCCAAATCTTA-3’ 129
’ 5’-AATCGGCTGTTCACCATCAA-3’
5’—CCCTATACCCAAATCGTGTC-3’
PC2 143
5’-TGGATAAAGGCAATGTAAGAG-3’
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0.97 £0.11,P=0.000), &K THHRLH50%(0.29 =
0.08 vs. 0.57 +0.09,P=0.008) , KT T TCF7L2 ik KF-
(F2.K2),

A HLFEAR (6,100 % )

B. fLIFEA (5,100 x )

C. FHEdMA (k. 100 x )

D. THEEIA (56,100 x )
B 1 185" E R4 Beta-TC-6 4k
Fig.1 Beta-TC-6 cell infected by lentiviral

# 2 TCF7L2 FHBmEMTIHIER

Tab.2 Interference efficiency of TCF7L2 against lentivirus

ol mRNAZKF- (n=3) EAKT (n=3)
BlankZi 0.97 +0.11 0.57 + 0.09
siSerd 1.03 £0.02 0.50 +0.05
SITCF71.24H 0.25 + 0.03% 0.29 + 0.08*
F 1 138.55 12.96
P 0.000 0.008
Fra, 5AS XTI HLEE P<0.05;b, 5 siSer Xt HEZH FL i P<0.05
X 1.2
fﬁé 1.0
= 0.8
——— CAPDH  Z ¢
B 04
e —— TCF7L2 % a
mq 02
' : 0
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Fig.2 Interference efficiency of TCF7L2 against lentivirus
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P=0.026) , Tt} 7 %5 15 50 805 58 5 28 543 s 1 5 T O 1)
(10.73 + 0.51 vs. 7.81 £0.29,P=0.001) , L) Ji1 38 5 i & 2 5t
KPR £ 2 T AT 1) LA A i 5 28 Tt 2, )
JB 55 2 RS BRI 5 (1.44 £ 0.14 vs. 127 £0.13,P=0.021,
#3,K3C.D),
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Fig.3 Effect of TCF7L2 depletion on glucose stimulated insulin

and proinsulin secretion
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%3 TCF7L2 T AEMERIM AR R RMR SRR W EI M0
Tab.3 Effect of TCF7L2 depletion on on glucose stimulated insulin and proinsulin secretion
o RS ZE (mU/L) RS 5 (pmol/L)

E-2ii RIS AL =i RRE R B
siSeréf 7.05 £0.09 10.53 £0.38 1.50 £ 0.07 6.19 +£0.78 7.81+0.29 1.27£0.13
siTCF71.241 6.03 +0.70 7.47 +0.21 1.25+0.10 7.49 £ 0.66 10.73 £0.51 144 £0.14

i 2.49 12.34 -3.20 -8.65 -3.50

P{E 0.068 0.000 0.026 0.001 0.021

2.3 TCF7L2 #) & A KAkt PC1 A= PC2 KA 9%k

454 SCHRHIE TCF71L.2 3Rk (W% s [ F-7€ PC1 FI PC2
FEH B E T LAFAESS G015, PCL Al PC2 W] g & TCF71.2
UL, AR SR T T TCF7L2 235 T it
PC1 Al PC2 FIKHISEN 25 2 B, TCRT1.2 FikFE LS , PC1
A1 PC2 JEPH ) mRNA FIZR [ 3R 157K F- 3448 Blank 20 FEAIG
(P<0.05,n=3), W34 K 4,

%* 4 TCF7L2 F#ixt PC1 1 PC2 RiZRIF M
Tab.4 Effect of TCF7L2 depletion on the expression of PC1

and PC2
o mRNAZK- (n=3) HHEKFE(n=3)
PC1 PC2 PC1 PC2
BlankZH 1.01+0.13 1.00+0.01 041+0.05 0.84+0.05
siSerzi 1.08£0.23 0.98+0.18 0.47+0.03 0.68 +0.08

SiTCF7I24H  0.15£0.05" 0.16 +0.07* 0.28 +0.04* 0.53 +0.03*
F1E 32.61 56.80 21.26 22.60
PAE 0.000 0.000 0.002 0.002

—_—_——— C\rDH

P e e PCL
— ——

Blank siSer siTCF7L2

A. PC1 H1 PC2 HEE A FRk /K-

T =
"Hﬁ 0A8 )
D‘< o

E 0.6 !
%\' 0.4

D 0.2

oo : :

Blank siSer siTCF7L2

B. PC1 il PC2mRNA [k /K-
a, 78 FIXT IR LR, P<0.05

B 4 TCF7L2 F#ixt PC1 #1 PC2 RiZBIE M
Fig.4 Effect of TCF7L2 depletion on the expression of PC1
and PC2

3 #

T2D S T35t A% 5248 FN IR 5% PR 28 A0 B/ ifi
FE)—FP R A2 2 IR, H AL 2 A i oAk
SEA IR LR R AR T2D B9 k4 & b 5 2
FIFEFH ,20064F , 38 it 4 FE PR 4 SCIBEAFF 98 & PRTCF71.2
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NV
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UL A 2R BT RE . Loos S5PE L # A4 HT
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R TCFTL2 ik F G , AN TR SR S48 20 b
SRR A 1 5 22 TR A /K T 2500 B i B n iy, ik 3
/8 TCF71.2 Mg 5l B AnMaxt s RIF A T4
Ko PIAWFRE 45 T TCF7L2 23k T IR Xf
PC LN M, 5 3 L P, TCFTL2 F638 F AT LS
F PC1 F1 PC2 JEP B mRNA SR [ 235K E1 5
B, PRI, A EAE RS MIESETCFTL2 () RNA T4t
A LSS0 5 ZKOT R AR R 5 28 SRS 3 n 3
— AL RE S TCF7L2 FHEREAL PC1A PC2 (14
IR FEOPS B 40X R & 22 SR N TR A

ZE b AWFSE S5 R4 8 TCFTL2 3k F 8 ] fig
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