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Effects of retinoic acid inducible gene-l on the proliferation of pancreatic B-cell
Pan Yi, Gao Lili, Wang Dingyu, Chen Tingting, Guo Jun”
(Department of Biochemistry and Molecular Biology ,NJMU ,Nanjing 210029, China)

[Abstract] Objective:To investigate the effect of elevated retinoic acid inducible gene-I(RIG-T)on the growth of NIT-1 pancreatic
B-cell and possible mechanisms during this process. Methods; Different concentrations of retinoic acid(RA)were used to activate
RIG-I with different periods. Cell viability was assessed by MTT colorimetric assay. RIG-1 was detected using real-time RT-PCR and
Western blot analysis. Cell cycle distribution was measured by FACS analysis,and cell cycle protein p27 was further detected by
Western blot analysis. Results:Retinoic acid upregulated the mRNA and protein level of RIG-I in NIT-1 cells (P < 0.05). Elevated
RIG-I significantly inhibited the viability of NIT-1 cells in a dose-dependent manner(P < 0.05). Furthermore, elevated RIG-I induced
an increase in the proportion of cells at the G1 phase and a corresponding decrease in the number of cells at the S phase (P < 0.05).
Additionally, elevated RIG-I caused a significant increase of p27 protein(P < 0.05). Conclusion: The results suggest that activated
RIG-I induced upregulation of p27 in pancreatic B-cell,which inhibits proliferation through cell cycle arrest at the G1 phase,and
ultimately results in an overall B-cell mass deficiency.
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1.1 ##

RPMI1640 53535 (& 109% 64 1% 100 U/mL
HREZ 100 U/mL 555 X)) . RIG Hi&(Cell Signalling
Technology 7~ ) , 3& [# ) . P27 1K (Enogene Biotech
oA, ) B actin BUAR (BB AR, 4E
& (RA, Sigma A H], L) . FITC Fric =40
IeG  F FHIpRic th £ H0 /N B 1eG (63 A2 4 4
YNGIDI
12 ik
1.2.1 NIT-1 Zm ez

NIT-1 20 AR S 30 2 O A7, 4 52 93 J5 1Y) NIT-1
YIS 3R T 10% 6 48 L35 B9 RPMI1640 1 35 3
H BT 5%C0, 37°CHESE R AR . BOdEL
A I I TS
1.2.2 %8 Z % RT-PCR 447

NIT-1 ZB it 1x10° 4/FLIEF T 6 FLAR, 15 3%
24 h, ANNGEES AT, & AN AR
RA 1] RPMI1640 532540 H 24 h, HEHUAS 4140 i
MCRNA, 3504 B RIG-1 1 B-actin 514, RIG-I I+
W5 14 .5'-GGACGTGGCAAAACAAATCAG-3', T il
2% .5 - GCAATGTCAATGCCTTCATCA-3' ;B-actin
514 .5 - TCTACAATGAGCTGCGTGTG-3", Fijif
219 :5'-GGGGTGTTGAAGGTCTCAAA-3' SR H—4
LI 2 1 RT-PCR 73145 2H 40 M P RIG-T 1Y mR-
NA /K-, RWARZR 20 pl:ddH,0 6.0 WL DNA 54
2.0 pL RIG-I [R5 149745 0.8 pL (3% B-actin ' F
51914 0.8 wL) ROX Reference Dye (50x)0.4 wL.
SYBR 10.0 pL, S FAEYE 95°C 30 s;#:F
95°C 5 5,60°C 34 s FAT 40 MEFR; Fa 1 MEIR
SERUE A58 1 4% 55~95CRYME R h £k B MREA
B3R,

1.2.3  Western blot 547

NIT-1 ZHAE4% 1x10° A /FLEEFF 6 FLAR, Kige
24 h, AHMUNGEES AT A S A AN AR R
RA 1) RPMI1640 £ 72340 24 h J5, UAE N4
B, Kl RIG, P27 & IFRIA, B-actin FITENZSIE,
SEESTT v A BE AR LR AL TR Y PBS Y
Uk 3 WIS VAR, K B 24 30 min, FHZH
JELE) TICE SR T EP 45 sl B0 (15 000 g
10 min) , B 3%, F BCA ¥R % & H O B2 ¥4 501
RS FRERMBOR A, 100°CAEME: 5 min, B H)5
BT -20CHRAF, HIKEF, 410 we EH BT

10% R NGB HLIK . HUTK % ENE NC IR, 4
Wik 2 h,4°CE R E RIG-1,P27 5% B-actin 455+
P90, 5 SRR I EIRME 2 h, ECL R4
B, HHEE A, H Image J #8440 M 5547 K
1B,
1.2.4 MTT 47

NIT-1 ZHAE4% 1x10* 4~ /FL4EF T 96 FLAR , BAL
200 L B5R3E, a5 AN EFLERE  BE 3R 24 h, 41l
W BE J5 DR T4 25 Ab BE X R ZH R DMSO 55, S2 56
MW &E 1.5.10,20,50,100 wmol/L RA
RPMI1640 J5 553403 6 .12 24 h AR A6 )5
B AL MTT W (5 mg/mL)20 L, ZK4L05 &
4 h, 5 LAl B, BFLM 150 pl DMSO, #&
¥ 5 min, BRI 490 nm K44 FL A OEBE
{H.
1.2.5  EdU ZO6hRiCA I 40 b 5l

NIT-1 4 HE 1x10° 4~/ FLEEFT 6 fLik, 555
24 h, AHREIGRERS HEATAR 2G0T S A AN R R
RA B RPMI1640 B55= 5L A0 24 b W 2 AL
A 500 wL 50 wmol/L i EdU B H 2 h )5
PBS ¥E 1~2 X, % 5 min, &FLITA 100 wL 4
I 1 Y, R R R IR 30 min, 3 [ E W
A2 o/L HEMREAL 1 mL AR E S min 5
FHAESL 1 mL PBS B EFRIRIEE , B 5 min, Wk
PBS [ HEALANA 500 WL 2355, I AR BE R 10 min
Ja F4AEFL 1 mL PBS B HERBEE 10 min, W 2
PBS, &fLJINA 500 wL 9 Apollo W , Y, = I
JEFERIFE 30 min, WX ESLIMA 500 pL
BERTREAERTEE 3 K, 5K 10 min, W55
FEAFLAEINA 1 mL HEEYE 1~2 K, BHK S min,
W = H B4 LA Hoechst 33342 WK , #6625
TR R B 30 min, 2% Hoechst 33342 L
JA 1 mL PBS LR IRIFE 1~3 K, Ja)q
SR i R T R,
1.2.6  4iffeim =R Hr

NIT-1 4 HE 1x10° 4~/ FLEEFT 6 fLik, 5%
24 h, JHREIGRERS HEATLR 2G0T S A AN R R
RA [ RPMI1640 K7 HA0HE 24 J5 , UAEANAE T
KA, H 75% C B[ 78 R0 40 A FH AL R BE (PT)
gutn, ME G1 AR S B4 43 He .
1.3 Gtk

GiiHr M R SPSS12.0 e 58 i, 1%L
PEFHEIE + BpifE 2 (x = s) o, A L 7 2243
MrFn SNK IR LS, A P < 0.05 N2ERA ST
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21 RA#EHERIG- 1 £ KM B B safy Rk KT
RIFFHE RA(20.50 wmol/L) AbFI/INERE S B
412 NIT-1 24 h, LA B-actin HNZ: K FH—Hksk
i %E R RT-PCR 70474540 RIG- [ 1 mRNA /K-, 5
XTHRZH (DMSO)AH H:,20.50 umol/L RA fiEf#i RIG-I
B mRNA K52 iE, 405k (289 + 3.88)% .
(312.00 = 3.93)%, 1 B EM2ZER(P<0.05,K 1),
%K JH Western blot HARK RIG-1 FEH & &, 5%
W41 EE, 20,50 wmol/L RA fEfdi RIG-1 2 & 3%
B, 284 (17031 + 15.47)% (313.71 + 24.82)%,
ERAGITFE L (P<0.05,K 2),
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5% IR (RA 0 wmol /L) FL#5, *P < 0.05(n=3).,
E 1 SXKEE RTPCRENAEIRE RA £ 24 h RIGT
#J mRNA 7K F
Figure 1 NIT-1 cells were treated with different concen-
trations of RA and real-time PCR was used to
determine RIG-I mRNA expression

RA (umol/L) 0 20 50

i . -

RIG- 1

B-actin | N I —

g 41
| *
& T
=3
=
& 2 :
£ -
ER -
g’_ 1
2
~ 0 T T
0 20 50
RA (pmol/L)

5%t HRZH (RA O pmol /L) &S, *P < 0.05(n=3),
B 2 Western blot #&ill A< [5]iK £ RA 432 24 h RIG-1 B9 &
BRIEKE
Figure 2 NIT-1 cells were treated with different concen-
trations of RA and Western blot analysis was
used to determine the protein level of RIG-I

2.2 RIG- [ LA%F NIT-1 20 hess 74 649 % v

Bl AR EE R RA(1.5.10,20,50,100 wmol/L)
Sy BIVE] NIT-1 41 6,12 .24 h, MTT L] | 5
XTREZHAH L, 76 LR EF[E] 57 10,20 .50 pmol/L RA
BIRe A 2nf Ak K A R A (P < 0.05), 7EA
¥ RA (10,2050 wmol/L)YEFH T , Bl I ) 4E
1, X8 40 g A R 4 A P BOR B 2 (P < 0.05,
Kl 3)., FEH RIG- T (4 L fi ek i) i 70 0 4 i 4 b
) NIT-1 40 A A TS T

120
—-6h
=12 h
;\3 100 |
R
S
=
= 80Ff
=]
60 1 1 1 1 1 1 1
0 1 5 10 20 50 100
RA(pmol/L)

A3 HRZH (RA O pmol/L) HLES, *P < 0.05(n=3),
B3 FRERE.EHER RA RIEXT NIT-1 244K S50
1
Figure 3 Efferts of different concentration and time of
RA on cell viability of NIT-1 cells

K EdU ZEHARICR I T RIG-T 307 X ik &
B ZHMIDNA G AL, BTN B 4 G 7 1)
TR, AR RA(0,20 1 50 wmol/L) 43 HiME
FH NIT-1 4 24 h, 28 RHOELIEXT EAU BHM:40
M TR, SXTIRAIA LL, 25 Ab 324 EdU FH A
0 L A5 522 7] AR PR TR B, 20,50 wmol/L RA 1E
NIT-1 40AEH EAU FHE S0 E A, 53500 S X B2 1
55.3%(P < 0.05)F122.1% (P < 0.05, 1K 4), k%5
BT RIG-T %35 LRGeS B 40 M 3
B,
2.3 RIG-I L3 NIT-1 2u 8 30 44 % vh

FHWIRPF ) RA (20,50 mol/L)4b HH /)N i figs
5 B A0 24 h, JECHHAAA I FEBH . 55X R AL AH
Ft,20.50 wmol/L RA AEHH 14 S NIT-1 41 it & 1
BH A T G1 A, 4 i b5 | T+ %2 (39.88 + 1.58) %Al
(45.89 = 1.93)% ;S H4H M L A1) S 35 R AIK, 4090 T B
%(53.86 + 1.17)%H1(47.53 + 2.82)%, 25 54 B3
(P < 0.05, 5), FH RIG-1 FIIRE L IHRER S
NIT-1 4053 G1 A S H1 4% i BT
2.4 RIG-T Lt NIT-1 28 pAa % B A& & K-F oy

A
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Hoechst 33342 EDU Merge
RA 0 pmol/L
60
—~ 501 T
1S
M 40 1
= *
H
E 20 -
B *
= 10 T
0 T T
RA 50 pmol/L 0 20 50
RA(pmol/L)
5% AL (RA O wmol/L) tbAZ, *P < 0.05(n=3)
4 AEIREMN RA 3T NIT-1 ZHRiE5E A 20
Figure 4 Effects of different concentrations of RA on the proliferation of NIT-1cells
701 oGl
500 6007 607 « WS
600 ] 500 . x K
400 < 50] . -
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200 ] & 30
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04 —\ 01 ] ) 01 Vain S 10
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Channels(FL2-A) Channels(FL2-A) Channels(FL2-A) RA(pmol/L)
RA 0 pmol/L RA 20 pmol/L RA 50 pmol/L
A5 R ZH (RA O pmol /L) FLAR, *P < 0.05(n=3),
B 5 ARERER RA X NIT-1 28560 EHA R 8500
Figure 5 Effects of different concentrations of RA on cell cycle distribution of NIT-1 cells
P27 JE IS B 20 i S0 0] A R A S 4 A RA(pmol/L) 0 20 50

o1, ERFIEAY RA (20,50 wmol /L) 43 S
HF NIT-1 48 24 h, LA B-actin H NS, Western
blot H A E T RIG-T1 _EiAXT P27 2 1K F 5
Wi, S%tIRZ4AH L, 20,50 wmol/L RA REfd P27 2514

3.07

Pl7| we— A A

B-actin| cum—  o—— —

KN, 43 34 (160.07 = 11.25)% , (240.55 + - I
22.78)%, ZE A G £ (P < 0.05, 18 6) . £ ] < 2.0-
RIG-1 i3t i P27 EZhEE, S T/NRBLE B £ 15 *
2L R N
2 1.0 =

304 i = o5

2 R RO B A % 00 %

RA(pmol/L)

FEXS AN B QB , IR B 20 M 5 A X ik
A HAEARIIRE TR, ABREACELAR A IR & RO
AL A 52 I 4R 5 v ot S5 A i PRAE AR
11, PR BR I B A S A Al S iR e i 7
2 IR PRI 0 S A B HL

AR RN B IR R LM 3

5%t IRZE (RA 0 pmol /L) HEE, *P < 0.05(n=3),

B 6 Western blot #&illl P27 F&iX

Figure 6 Western blot analysis of the protein level of P27
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RarE e B W RIVE N . AT TR A
LSRN, B A0 Ak i ) 4 F5 02 s B 4 i
EHITERN, 5 TAMCRERARR, BImA SCHEN ,
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HAAEXTI 25 TIRN R B A Tife 0
R

FENNE R A VEES T G 1~S A% 4 i 4 2 4
WM S 1 BI04 B 40 A% Xt 4 g 444 5 oA 4
(DGR ARSEG S TR WY, RIG-1 ik Ly mT {
[ B AHMIBH A T G111, KA S WA Lo 4R
G1 Jm S A 45 B i J2 RIG-1 0% IR 5 B
N G FE A0 ] 0 AL — . AU R G P27
SR G1~S Wi B Y BB M7, P27 1R
Shy— 7 JEL A A TR, %o AT R ST R A
FHUe ARSI R I, RA AR P27 B /K-
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Sy B A g s
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