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(ZE P 2R B U 0T 40 W 5 AR B 29 %2, bt 100850)

WE N THFRME T MR TR R T (NRSF) U544 28 70 KB & 4 i b 2o e e SR R R 3R 0E, HE— 0 R 4 b o] g
AR A NRSF PR 3ER. 56 A M015 B2 T B A CIEIRUBEAT T 2087, S SR A LEes RO, AR 8 A% O i ) 7 XA —
Bt 5 NRSE MIBUIF4, $275, ‘& rAESZ NRSF i M 74 NRSF ZE (M a2k, B ILRoe 0 T INS-1 40 A, gt
T3 MR E AR: A AR E)FE T - FOLEM (hnsP-LUC) HI185% TF 844, pGL3-Basic A &1 2 # U
NRSE #3857 - 5 6FE (NRSE-LUC) [R5 20k, I TR e Gl J Wi b 8 Y sz W 43¢ NRSF 6 25 3 s v 5 06 22 i % P 110 5%
W) I FLGKGE RS B AR B M7 9256 W 8% NRSE FEFE P 5 NRSF R A4 1500, JFB I Se g a8 G928t . 51 e Pk e
UESEBREN 15 8 AR S5 & B0 L. RT-PCR REIIAIE S, YL 25903 7 19 INS-1 41 f AN 238 NRSF, B Ys 5 H B 3E K 1205 75 1
INS-1 40l £ 7215 NRSF. ¥5-& 47 hInsP-LUC P18 B Aeuc 5 4 T 1ok 2 Fhai e, St sms vk 045 L Wox, NRSF (1)
1L RIS BB A S B B 2R )0 BT RO k. BRI e hinsP-LUC 75 R4 T ik 2 By, 455 th 5o NRSF fgUA B4 H
ERHT - POCEMRIETE. 5 NRSE-LUC FIHR 15 B A BRI S5 e T ik 2 R4, 45 B2 Wi % ik NRSF # INS-1 41 jiil
1A 96 22 B AR R LE ) AT I R B8 VKO RS 38 8 4y M sE 96 ik — DA s, 1tk NRSE #£/7 41 7] LA 5 NRSF 2 475745

B KPR EE A T LA E R NRSE P81 se 4. 45 QW] ANJBREF A 807 & NRSE H/7 41, iZ741)iiid 5 NRSF
SRS TR 25 3 1 I SaE . I WF AT B 320 1/ NRSF #2540 v (1t il 224 .

KEIR  MAITTBRBIEDIBRA 7 (NRSF), #h& TBIMEDTER T (NRSE), B, H3) T

FBRHHES Q27, Q291, Q343

filr 22 76 BRI P 9T BR B T (neuron-restrictive
silencer factor, NRSF; RE-1 silencing transcription
factor, REST) ¥l & fE & RGP AL 2 5T,
EAE A B S LR IRIG . PhEea A gl i S A
2221 i v I FH 38 peh 20 1 S DR R 2R 0A L %8R A A
FEIRe I R AR MO T 3L B 23 w] DRI L8 BE DR ) pih 22
g BRI PE T BR JC 14 (neuron-restrictive silencer
element, NRSE/repressor element, RE1)™AH45 45,
454 %) NRSE L ¥ NRSF i H 5418 H % LWL
HDAC1/2 J¢ mSin3A/BYAETE B &4, AH 41
VAL HR 1 R AR 25 SIEAL, T XS 6 o 28 R S P 2
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Ah, EATB AL NRSF £ 19, X 5t $¢ 7~ NRSF
SRR B 40 A & A b it A4 R A R R
YRR T SR R 50 3 W TR & &0 M m g e 2 A 5 A1)
N5 0 By B M OGIK 4) 1 Pax4 M) 2 0A % 3|
NRSF (¥ 7. A A, By b e 5 A7 A8 T 2 1
NRSF i % [ HEHE A1 ?

TEFRATTIEOG R S Bl RV A, B B 3R AN AT
JoE B A b 0k, TR R S el 2 T
P2 b oRg 0 v s R GA R R, IS A B B R
DA 2 75 A1 [) B 32 21) NRSF i #2108 7k 56 UF 1X — 1
e, JATE MM A E BT BON B R A T
BEATRE P 23§ LA 46 AT BEIY NRSE 4544, fEA%00
)T X -3~+18 bp $ & T —/~5 NRSE 73 #H18
e Bl S, AT VKT B R A S O i
(eelectrophoretic mobility shift assay, EMSA) J& Jif
BRI ) OO R MRS Rt — PR UE T NRSF
X 1B i 2R R B3 AR .

1 #MR57E

1.1 ##

INS-1 41 B /& K BB 5 22 98 41 Jfd & (insulinoma
cell line), FH 1 [R5 e A W 1) B 5T AR 5 4%
B 293FT 40 i A = R A7 . A0 5 IRk K i o
Gibco A H 7 il N HIR AN . B- SHIE LWE . AEL T
WHREMR . L- & WL % K Sigma 28 & 7= . B A
NRSF £ K] (1 J50k7 /H 5 - Gerward Waeber £ $57 22
T 57 N I 25 Bl () okt A8 [ Knepel 247
RO P R AR O = KA Amendola % 2021,
2 9 B 8 % | KL pLP1. pLP2 Al 4 & Jit ki
pLP/VSVG 4 [ Invitrogen A . pGL3-Basic JFURIIE
H Promega A . pGL3-Control JJU i H [ 2 4= ) =
2oy AT R PCR AR B &Rl R Y D)
filg s SRR H AW 2 FI AT BioLab 23 ] /N
o R G 1 AG T TE T 2 L G g TRl 4
WA & B Qiagen 2w . ¥ 44X /] Lipofectamine
2000 J& [ Invitrogen 2 ) . % i $2& ik 5 & W B
Panomics 2 ). EMSA 7l &4 [ Pierce 2 . X
598 6 Z WA MK A1) £ (Dual-luciferase report assay
system)JJ H Promega /7). NRSF $i44& (P-18) I H
Santa Cruz A .
1.2 7%
1.2.1 ORI .

a. #5417 N\ NRSF JEDE (1808 25 AR R 2. 18
J9i B AL FE Amendola 2 [P 348 MAT (3517 2%

oot A) FEA L SEE R, MAL JFORLZE Pst T M
Sal T BRHITEAVIBERED) S, N2 5e AL R 51
(5’ ggctagcatgetctagagegetg 3', 3’ acgtccgatcgtacgag-
atctegegacaget 57) F4JHEHT IR 18 75 3 44 JFURL pBPLV.
I FH BR 2 N DI Nhe T A1 Xho 1 4% pcDNA3.1-
NRSF # & F ) A NRSF &K v Bl vl F %,
Xho 155 Sal 1 JZIF] R Mg, #LE Nhe T A1 Sal 1T MV
18993 13 J5URL pBPLV. [F]1t NRSF J7 Bt 5 pBPLV %
W, 16°CHERE B IR WAL K AT DHS .
IR, H Hind AT Not 1 BD) % 5E .

b. 57 AR 28 81 M K O R M 18
JREEEAAIIME : M pGL3-Basic SR A Nhe 1 F1
Hpa 1 VI T 9OCEMIEN. Hpa 1 5 Aor51HI 2[R
W, WOEPE Nhe T F1 AorSTHI B U] pBPLV, Jfi%E
NP BEHEA . T Nhe T F1 Sal T B 1) %8 58 4™
Y. SRJ5, 1EFE EcoRV Hl Nhe 1 ¥ FiR3RAF K18
B URLIEOG R ML L) hPGK H B U0 R,
N 38 8 7-339~+112 J7 BLi%E . PCR %5 #i
BARTH B FPAIRIE, BSREZ T Pl 5
cggctagcagagetggggcctggg 3’ , P2: 5’ ccggatatee-
tgcagecte cagetetect 3/, 4749 Fr B K /N 451 bp. H#E
KHG ML R P1: 57 cttettegecaaaageacte 37,
P2: 5’ cacacagttcgectetttgg 3, ¥4 A Bt K/ A
276 bp.

c. #5717 NRSE #FIL P 4R UMl . & e AR
B ZE AT NI 2 ¥ DU NRSE #5887, 1E U741
5’ cgeagcecctcageectccaggacaggetgeategeagecectcagecee-
tccaggacaggetgeatca 3'; X X JFH1: 5’ gatctgatgeag-
cctgtectggagggctgagggctgecgatgcagectgtectggaggectga -
gggetgeggtac 37, 2 AN BUEERIB S, B KB L
BE. pGL3-Control FUFi % Kpn 1 F1 Hind I I V) )5 7]
W, SN BO16°CHEER R AL, BTN S, 1B
MFe.

1.2.2 (%0 #. 293-FT 4 I5 9= 50 0 - ikl
DMEM i il 10% FBS. 0.1 mmol/L NEAA,

2 mmol/L L- &2 Wt . 500 mg/L G418. % 4T,
Hl% 500 mg/L G418. il # 18 9% 75 2% i ki pBPLV,
41 NRSF FEDN (100 2 kL, AN RS 220 80 1
M5 A PR MR 7 FohL, S A RN RPR3T
et FR MR w5 L DA (1) 48993 B ik, 1 Lipofectamine
2000 i 3 18 W B LA R K 4 3 FORE pLPI,
pLP2, pVSVG kLSt 4k 293FT 4. 10 h Ji5 4t
AN PR R (1 mmol/L). % 4t 48~72 h JH il
e BT 15 ml BOJE R0 . 4°C, 3 000 r/min
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250 15 min DL R BRANMIRE B, R LiE o B AT
T=70°C 2 H. HUA5 BRI s INS-1 40, A 55000 55
1.2.3 3k{5F65C K75 NRSF A INS-1 40 /0. INS-1 41
Jo 85 7234 RPMI 1640, 10%fIfi 41L&, 1 mmol/L
W HAREY, 50 wmol/L B- $idk 4B, 50 U/ml 75 %7
#, S0 mg/L #E8F . LBk INS-1 41 Rs =%,
A% NRSF 18 % 75 B ¥ 5025 75 55 9 A 6 mg/L
polybrene, ‘& 37°C, 5% CO, I 540 15 7% i 4.
WH, LBREE, IR, frafudK s
80%~90%Fh A I, H4 1 1 3 ALAC, Ji 40 i A 4y vk
RIL GO )40 .

1.2.4 RT-PCR. f Trizol &7 # H 41 ffd ) &2 RNA.
F W1 g RNA, ¥ 5% i cDNA. Al PCR 4 i
NRSF mRNA [J52 1A 4 HL. A\ NRSF P1: 5’ acgegtc-
gacccagcaacaaagaaaagtagtcg 3, P2: 5’ ccgcetcgaga-
teagttetgccatetgtet 37, §7H9 7 BA 315 bp. A B-actin
P1: 5’ taccactggcatcgtgatggact 3', P2: 5’ tccttctg-
catcetgteggeaat 3, 414 Jr Bt A 506 bp. K B-actin
P1: 5’ tggtgggtatgggtcagaaggactc 3, P2: 5’ catgg-
ctggggtgttgaaggtctca 3', F 44 B A 265 bp.

1.2.5 R ZR BT - G MG, 24 fL
B R FLBR N 2x10° > NRSF-INS-1 4 fifd 5 8% 4L 2%
o3 BE I INS-1 4L ( % 3 fL). ik H, LBrE IR,
A G AR ZR B8N T - 2GR MR S RS HI1EH
FE(1 ml/ L) &G 12 h 5. 72 h J5 R0 2 K
e ZR M PE.

1.2.6 NRSE FEIEST - 9806 2 Mg i 1k i A . 24 £L
B A FLRR N 2x10° > NRSF-INS-1 2 fifd 5 % 4L 25
o FE M OINS-1 40 e (% 6 fL). #% ui W3 1 e 1E
Lipofectamin2000 fIg A, %447 N2 5 3
1 B pGL3-Basic iU ki 8¢ 4 pGL3-Basic Jit ki
(400 ng/ fL), Y& A7 NRSE #F 45 ¥4 (1) pGL3-
Control JFURI BT p GL3-Control JFIKL(400 ng/ fL), [F]
I 3L gy phRL-CMV JitRL(2 ng/ FLTE NS, 4%
6 h Ja A IR, FH e IR 7% 48 h Js, A
RUEE 7 't 3% Pl ARG WU a7 G A W s K e R it et 2=
BT E.

1.2.7  HLUKIT S F AR F) 43 47 S5 50 (EMSA). il i R}
W ELAR S E A SR S bRl AR ) 2 S R
NRSE FEIE 7 (4R4E, P1: 5/ /E#) & -GCAGCCC-
TCAG CCCTCCAGGACAGGCTGCATC 3'. 344§
BTk F SCG10 JE R 4 50 3F 1) NRSE 341, A hx
iAWY %, SCG10 P1: 5" GCAAAGCCATTTCA-

GCACCACGGAGAGTGCCTCTGC 3'; A% 3% 4
TEF SCG10, Al ¥ % : mSCGI0 Pl: 5
GCAAAGCCATTTCAGCACCACTTAGAGTGCCT-
CTGC 3'. — & B LR B EF I AN T 51, S5 EEIR
TRA)JE 98°Ch# 10 min, HARVA 1B K. M HeLa
20 1) 2 A R I I B R L B 20l
AN 5 pgs 15 pgs 25 wg HeLa 41 g % Jih
#4, 2 pl Poly (dI+dC), 2 wl &5 A, 1 ul
50% Hl, 1 pl 1% NP-40, 1 pl 100 mmol/L &4k
BeMERE, nTIAPUAILIRE 5 min. TR #
FrRicHEr, JH&ER 100 fimol, FF4#4H /0 INN G =
MIEE 20 min. £ 56445 SOV, AN Ak
J 55 4L A 0.5% TBE 1E 4 Hivk 22 ik, 1F
6% AF A2 2 A B 19 Jig 48 i v fL YK 30 min,  BEEP T
JE M EREAT T 2 he B JE AR E 312 nm 4%
AMTRACHE 10 min. Jé REAK IR AERERE SR FI % - B
M S A W I 45 6 ) DA R O G i) 5 38 s i v
W, TSR R,

2 SRIOHR

2.1 NRSE #EFBI#E

SRS B o i B 5 R 57 I NRSE 741 b
B, TATRIL, NEEZEES)T-3~+18 bp 117
B (e AR T 145 0 +1 bp) 15 NRSE J& 51 AH L, %
“F NRSE: TTCAGCACCACGGACAGCGCC; A
Ji & % )8 8 1 *h NRSE #%J¥ %1l : CTCAGCCC-
TCCAGGACAGGCT. 4 #iE & ~F NRSE JF41H 1)
#*CAGCACC**GGACAG***C J& vk & L I R (1) 1%
DA, M IERZTTRIT Y GG IR CHE, 4
GG 7% 5, NRSF 5 NRSE [ 454 fig 17 Mo BRIk
PR N AR IE RN = S ) e el el €]
NRSE #7415 A 1 e £/ 5F NRSE D RE R4
AW
22 [FRREE

i A\ pcDNA3.1 (1) H 1 7 Bege il 7k S5 24 A
NRSF 4= cDNA (3 940 bp). f§1J] N NRSF &L
pBPLV M4, b, XHHEEL 2 AN 5 v B W AT
PCR %5, IR HI NRSF 55 [N () 220k (7789 A Bt
KN K 315 bp, B la). 6F %5 Sk B A 5 R
Hind LA Not T XU V), PIH T 3 969 bp ] NRSF
FB K 4 BEART K /NI pBPLV B B, ar il A
3341 bp, 1806 bp, 756 bp, 586 bp, 563 bp (&
1b). 3% 9¢ )t 25§ it pBPLV Jitki H 1) & hPGK
JHEF, AR R T-339~+112 FBIEN,
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PRI RN L PCR S UFSE & A TN 3 8 1
JIER(E 1e). R EcoRV, Nhe 1 F1 Sal T 33
17 3 WY, DI pBPLV J1 Bt 8 000 bp, 1700 bp 7

Hi 1058 s 25 Fr BORT 451 bp IS BB 80 7 A B
(Bl 1d). 80 5 1) pGL3-Control JFURLZ M T, HIFE 5K
NI By % NRSE FERE T Al AN 2 e A7 o

(a) bp (b) 1 2
bp
2000 15 000
s 5000
250 2500
NRSF 000

Insulin
Promoter

Luciferase

500

(d) bp sl 2

15 000
5000
2500

pBPLV

Luciferase
1000

500

Insulin
Promoter

Fig. 1 Identification of pBPLV-NRSF and pBPLV-insulin-promoter-luciferase
(a) Identification of NRSF expression by PCR. /: Marker; 2, 3: PCR products of NRSF fragment. (b)
Recombinant lentiviral plasmid digested by Hind Il / Not 1 . 1: Marker; 2: Digested fragments. (¢) PCR
results of lentiviral plasmid containing insulin-promoter-luciferase. 7/: Marker; 2: PCR products of

insulin-promoter; 3: PCR products of luciferase. (d) Recombinant lentiviral plasmid digested by EcoR V /

Nhe 1/ Sal 1 . 1: Marker; 2: Digested fragments.

BREHRNTE

H Lipofectamine 2000 #1315 #3 # 15 JURL 2
£ JFokE pLP1, pLP2, pVSVG JFukidta: 4L 293FT
A 48 h J5 TG WAMBE PG KA 4 i K
R EIOCE A, JPERCE MR, BEE CIT AT
2 ( 2). g% 72 h Ja AR 40 i B WO B 2
R 240 B . 4 73 8 52 VR A B e I G L A .

@ - (b)

2.3

50 wm

Fig. 2 Producing lentivirus in 293FT cells
(a) The appearance of multinucleated syncitia of 293FT cells by the
expression of the VSVG glycoprotein. (b) The eGFP expression of

293FT cells after transfection with lentiviral vectors.

2.4 3RBIEERIEZ NRSF Y INS-1 4058

TN AR T W S I 18 05 75 1) INS-1 4 e,
A ULJLF T MR R IE SR 5O 1, SR8
BEHE 0 H LR ARG b TR R A (1 3a, b). 2
Bk 2235 NRSF. JBYL 2395 72 11 INS-1 41 g & HeLa
S0 B (B E XD L RNA, RT-PCR %85 NRSF &
K2R IA. 45 B3R W, INS-1 41 ju & NRSF (118

Fig. 3 The NRSF and eGFP expression of INS-1 cells after
infected with NRSF-lentivirus

(a,b) INS-1 cells insfected with lentivirus containing NRSF. (a) and (b)

are the same cells viewed under ordinary microscope and fluorescence

microscope, respectively.
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I3 5 G I e i 2505 NRSF JE[H, 1 e 2599 75 11
INS-1 41 g A3 1k NRSF (K 4).

bp M 1 2 3
500
NRSF
250
bp
500
250 B-Actin

Fig. 4 RT-PCR analysis of NRSF and (3-actin in different
cells
M: DL2000 marker; /: HeLa; 2: INS-1-NRSF; 3: INS-1-GFP.

—~
o
=
—_
(=)
T

e 2 2
) [=)) o)

<
o

Relative luciferase expression

NRSF

Control

2.5 NRSF gl RS R B FRIGEREN

& A NI 258 8+ - 2¢6 2 1 (hInsP-LUC)
(1918 95 753 13 ¥ B 4 1ok A NRSF ] INS-1 40 Jig (52
B0 41 ) B8 0 B -INS-1 4 (O JE A1), 4k 8iss %
72 h AR P WG . g5 R BOR, SR 41U
FEIE T O AL N T 38.07% (K 5a). AR ik
I B 4% hinsP-LUC 75 R4 T Lk 2 Fhai i, £
ML B oR, 115 NRSF () INS-1 40 g b 11 5¢ '
FEFE T B B (B sb).

(b)

—_
(=
T

o
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o
;
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Fig. 5 Transcriptional activity of human insulin promoter

(a) Lentivirus containing human insulin promoter-luciferase (hlns-Luc) was used to infect into
INS-1-NRSF or INS-1-GFP (control). (b) Cells were transiently transfected with plasmid

containing hins-Luc. Firefly luciferase reporter activity was normalized to Renilla luciferase

activity in (b). Expression levels were presented as the ratio of reporter gene activities between the

two conditions. Each experiment was performed at least three times in triplicate (* P<0.05, n=3).

2.6 NRSF i#i1 5 NRSE # & F+EE/EH &1
HlThae

A e NRSF AR & 25 )5 3l 1% 1k 14
L E 5 NRSE B 45 & RAFAEFTI, RATTHY
T E A NEE UL NRSE FEFE T 19 6 2R 5 2 1A
(&l 6a), FH G JoT A I ] 5 Gz i 35 TORL T ik
NRSF [f] INS-1 8t A5 NRSF (141, &5 Rt
15 NRSF 1) INS-1 41l B 41 (1) 5% o 25 B AH X Lot et
4 NBE T 32.56% (K 6b). iX—41#¥5 %, NRSF
Cre iGN = RN S e L ke S|
FEUIRe I SE IS 3 87 (1) NRSE FEEE P K.
2.7 NRSF £H#5 NRSE #EFEE

A W) F bR L 0 NRSE AR 36 7 3 5 R Ik
NRSF [#) HeLa 41 otz #2900 & 5 vk, nwlsg
F| DNA- iR FURE AV, E AW+ R
B AR E RN (B 6a). S AR Z& H 4 B
100 %, 50 f%, 20 1%, 10 1% SCG10 NRSE 3% 4+
B ZEARi) I, vl % 3055 8T ik 55 1) 5% 4 3L

@ 5 NRSE SV40

» Luciferase

é

(b)
1.0

0.8
0.6
0.4
0.2

Relative luciferase expression

NRSF

Control

Fig. 6 Transcriptional activity of NRSE-like sequence
(a) The human insulin NRSE-like sequence was cloned into the multiple
cloning site of the pGL3-control vector. (b) INS-1-NRSF or INS-1-GFP
(control) were transiently transfected with pGL3-Control-NRSE like
sequence. Firefly luciferase reporter activity was normalized to Renilla
luciferase activity. Expression levels were presented as the ratio of
reporter gene activities between the two conditions. Each experiment

was performed at least three times in triplicate ('P < 0.05, n=3).
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By USSR RS, kR T HEARY S
MRS, BN SYM R, XU br
NRSE 5 NRSE FFHE 7 5640 25 5 1] — 8 11 5] 6b).
TERZER N NRSF $itfA, v ks> DNA- &

(@) (b)
NRSE-like

Probe NRSE competitor —

Nuclear extract Mut competitor

..Q.

HIRE S (B 6c), 1iF 52 NRSE FE5E P 45
IR 1 5 NRSF. LA | 45 HU4iF 52 NRSE Ff 3 7
ZEARAIAT LA NRSF 45 5454

(©
NRSF Ab - +
Control Ab + -

. -

AT

Fig. 7 Binding activity of insulin NRSE-like sequence

(a) DNA-protein complexes were formed when the human insulin NRSE-like sequence was added to the

nuclear protein. (b) Sequence-specific binding activity of NRSF to the insulin NRSE-like sequence;

DNA-protein complexes was abolished by adding a 10-to 100-fold molar excess of unlabeled wild-type NRSE.

(c) DNA-protein complexes was abolished by adding antibody to NRSF.

3 it i

W I A Ak 2 S T B % NRSF 428 (1) 15 ]
HT AL RN URZ 10 IR T 04, AT ST
FH, NRSF 2 g b K BE R Rk,
T A48 73838 . SCG10. kA . £ Mgk
(VTN 220 U B N i O W TS I = S 0E 0 v
NRSF I 1 5 41 M F 1 o 28 0 S 6 R A ik & T
BEAH K7 7 Paxd S5 MR, XL 5T 45 LR,
NRSF 725 8 40 J ¥ & & 7 A 78 vhon] g i 22
AE . ik — 20 3 3R 5 LA 1Y) NRSF 4% [ 4
FEE, KA BT RRA T L M T % NRSF (1R 24 1
N S 0 % B R FENL . NRSFE &S5 4E A L fil 2
SR BRI TR b 5 A R % e s R T A 4G A R
NRSE 4i#4). & /B0 BF R R AT Be b, kAl
RIL, NS ZIERZ 037X &5 KT
NRSE #1257, % NRSE FE5E 7 10 7 f JL02 15 52
£ NRSF 5 [ 2 10T FU 1y Ah i 8 A7 0 . 3247
e PE INS-1 4H J A 2 ASHIE 5T 0 1) 40 AR 8. INS-1
0 M R AR, %A A K G NRSF,
HAIRE 2, EWFST NRSF X R 5 2 )8 ) il
17 150 5 (0 4 A 7

T3 B AL — PO A dE Ak, HA SR 24
WL, WHEEw, WTRURR R AR, mes
A NAE FEFE R LT FR e R IA H IS R SR 23R
kSR B8N S ANE S Z BT - 9 EN
i &40 S NRSF JEPI7E INS-1 4w ik, H
A2 MR — Ty MEEAT 20 B B 2 ) 3
TURPE DX/ RS SE DAL T 7 R AR e 0 R M %
AT T RARIH VAL, A 4 X SRS A b B 0L 1
WIIGEs 7, o TR AR Y INS-1 40 ik
A, AR 75 ] LLSE A = R IR, TT LA
CO/EEIRTE S EENE S

FOEH R MTA RR ], NS 2 5 3 T is 1t
% % NRSF ()61, B NRSF fE 0 & Fif A5 5
FIAE 7 IR . X G 4 B G A B I A g A\
BF T - SO EMME RE L P AR R T
k. UL ESS RARIR, N 2= H 31 AR 7R g
L) NRSF 44 1f1 NRSE #4548y, O T dE— L 50k
NRSF i 5 25 )8 2013 PR 2 8 10 (1) NRSE
FEGERYREAT I, BRATTE B 2 & A e T U DL
NRSE #3741, ¥ IHIEN pGL3-Control HAAT, B
I G iZ R 2 2R 40T INS-1 4 frh, Gl 98t il
TEPERL I A B, e Y NRSF HE A 1) INS-1 41 Jig
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NRSE FE5E 7 - 96 FE oGk Le e A0 R R T
32.56%. X—4i Wit L, RS FE BT
NRSE Ff 45 4 5 bR fE (1) NRSE 45 K FL A7 AHBL 1 1)
fiE, AEMELL S NRSF 454 BRI R A% 6 i # 3k [K 3
TUEEER.
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NRSF Plays a Regulatory Role in Human Insulin Gene Transcription”
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Abstract  The transcriptional repressor RE1 silencer transcription factor (NRSF/REST) is an important factor
that restricts some neuronal traits in neurons. Since these traits are also present in pancreatic islet cells,
NRSF-regulated genes involved in islet function are searched. A NRSE-like motif was analysed in human insulin
promoter. The role of NRSE was evaluated by generating a model of insulin-secreting cells that firmly express
NRSF. The presence of NRSF led to a decrease in activity of human insulin promoter by stable or transient
transfection with human insulin-promoter luciferase. The predicted NRSE-like motif also confers NRSF-dependent
transcriptional repression in the context of a surrogate gene promoter. Specific binding activity of NRSF/REST to
the NRSE-like motif was confirmed by EMSA. Moreover, the binding activity is competed by consensus NRSE
sequence. These data showed that human insulin promoter is regulated by the transcriptional repressor
NRSF/REST via the NRSE-like motif.
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