2001; 28 (1) S FES5EMEHERE

Prog. Biochem. Biophys. -7

HE R R RIEER PV IR R AR

3 #®

U
r I B 2 R e A il 5 W 9
e T i A OAC A i 2 B

SRR A

[ 5N SSIEM A AL T WEErpt, B2 0 AR R TR s g %, st 100005)

WE M2 RGO DR IR0 (0] 55 308 2 A 9 A S iR E2, A5 5 4% R 1R e 25 R R RE &S AR
710 DNA JRE. A B ok o 0 28 3R 0 R R etk 20 IR A o BE A7 it 7, AT D0k 7. &
AT0T LR 5 4tk M9 SR DR A b 28 R A (0 308, sl St M A o DR A AR Ph 2 R IR 0k, WX e 1 22 R 4 i 2 A
L BT g A i SR 7, i g S R e A R 7 Bk DNA P9k AR gh, il v iR R, 3t

(7 ke 5 e TR 14y e 248 B3 My
KEIA ML RERITIERE, WA SO, KT
FROES Q343

2 RGN B ST - BORTA .« Thiieder
W RS, e, NIERAA G+ ITAEN,
IR RIERFERMALR. WERMTFZ KRS
FER I e RIKAT G, AR, B A R R 22 11 [ 5%
HENZ R A2, Wk o R F R BEIhRE RN
H RS — N i

PP RGN T oAb A N A 5 4 2k A
EPEYERIA SR, H A X Fpo 42 (WL 4 2
b LI R AR E A Tk . RS A .
AW o1 o P R O =155 W1 S =4 b Y P |
alid X oh—LL 5 (K DNA P4, fig 5% 5 10 8E A R
ity APt ae S Ao R 4 A E A
R E T S R T, B TT A ST
fF, B 75 U7 2 o R, 2
SIER B . Hil, Of —LMs 29045
AR PIIE B vE B, BT 10 SE WL 45 R ek
wrr.
1 =X cH

1.1 SAEKF (silencer)

B2 USSR W, SRR PR 2 RGU0Hy
Fis 5 Tl R, e g NI S E U K
SEY, Rt R A RRRIE. 5
KEARF R FTE SRR, A2 A R
KGR, LAASIRBILSA F5E 4 H.

FOAT e 1) . BF 9043 ik AN UEER 1 42
NRSE ( neuron restrictive silencer element), 3 F§
RE1 (restrictive element 1). ‘& & 5C 2R fEWFST 11 Y
B FIEIE A SCG 10 He K I B AR B, BbJS AR

R E - 2 CHFRRE . PRZRE 2> 7 L1 5k
FSEY SN
A0 7l (Nall) A& 02 i % %
I —N b, AEREE K B P A 22 R GEAT /K1)
k. S5 MBRJGIFI Ge PC12 401 (b iy U5 1k
Nall (FIFRZ2RE 40 ) A1 L6 40 M (1 5 UL 4i ) .
UESEIL B3 - 1 kb &b— 28 bp Mo vE 4
R NF R IL, B8 REL (restrictive element
). WKL AR I8 (electrophoretic mobility
shift analysis, EMSA) 1, JFrgALIENIEYENa T
(R4l % S W3 e 5 REL JE AL &4, 46
CVofE A M . i UL A M R 3L 0 20 A e, i
RE1 53085 & 8 A A BAE H 5 2R R 0 412085 5+
PERIEAT G RE1D A7 — RUUER T %R1E, fE7E
IER A 7 1 K 5 98 vk R 8h 7 b fE Y.
SCG10 gty —Fppp 28 Johs 5t B K Gk B, 3t
bR — AN R F SRR NRSE ( neuron
restrictive silencer element). %8 LC# & 3, NRSE
5 RE1 52F5 b — oo
1995 5, NRSE [W&5 8 A4 7 fE, FK NRSF
( neuron restrictive silencer factor) , IG5 ST [ 5
NRSE fl NRSF [FIRBEAT, HEHE—2D i W T HE [N
LEEEDINE
m4 W BE £ Bt H B 52 & ( m4 muscarinic
acetylcholine receptor, m4AchR) & G % [H i &K%
MRy, 3 oM T AP A 28 AR G0 i i XA
TR R A
Tel: 010-65296411, E-mail: luijin 1999@ hotmail. com
Wekis HHB: 1999- 1117, &[0] FHB: 2000-01-29



8 EMFESE MR ER

e AL SR sE, AL T BiF - 570 bp (19
NRSE Al #IiliZIL N e E e REc Rk, w5l

fil o 28 o S FIR I FEIAS R, W1 SCG10 . Nall .

GEMMER T S, IXUCILREMA RGih) 2 Rk,
ifii m4AchR JUZERE SRR pp &2 o0 Rk, A0
NRSF 1 50 16 5 #4 [ #f 48 o0 f AN R IE, Ui W
m4A ChR 7E 73 4k ik F2 v 06 48 ik 52 34 30Ath 8 1 511
P EMSA B8, m4AchR ZER FiEH SP1 AT
STAEA A2 40 10 2 o B A ) 1 B A R & 4,
XA IER (W4 5 R KA . 5,
Mieda %l NRSE WA RS HEM R 7, 5
NRSF A FORi L5 NG108- 15 410 ( Blskph 28
AN N 18 15 Rl 4028 Jie i 987 40 i T 1 11 2% 2 4 ML),
I NRSE 0 H ) i A% 55 AHE 10 3 30 14 9%,
X5 R — ST as R, w e 5 AR R
AAEM AR,

PLEAFFE R, NRSE & 7E EUFER i X R 1
P, 1997 4, Kallunki 260 %5 40 22 K B 43 7 L1
FIRFFUR L, NRSE ik fefE N & REEER. L1
SN A MRS B 2 (N-CAM)  ZRBE Rk B2 2 —,
S A TR B2 245 IO AR e A R AP R Fh 22 R G2 11
BT 4N I, NRSE £ T L1 JERE - ANE TN,
PRSP SEIGIESE T B AE AR a0 b . B
FED BLSEBeAE 92, NRSE M 2k S 300 15 JL K 7
FA M RE M mRIE, HAEENE, EMs
W53 4k g J& [l 4 £ R g R ) a0 i 2w, Rk
NRSE [ %5 36 PR 22 LL 45 47 NRSE [ 3k R %4 B
FEHE ST VR 40 b, Btk NRSE MJE R R IE, i
Aty NRSE [f) & [K 4% #0015, 458 8] NRSE #l
NRSF 1R 0] fE£E 4022 40 M 2R (1933 — 20 o fb ik Fit vp
EEEER., B R, B L1 78
oG e e B P IR B, KR
PR WA AR G B R A I R, I T A £ B 4 ol
ZCI A KNG Ak K T . e 3 IR RS2 56 o,
HF NRSE (1941 15 3L D] LA IE A 10 25 1) 43 A A5 X ik,
O NRSE (#9356 R0 & A S 4 2k, tHBL T JL b
R ALY, WG . R RRA A KA . A
SEORRAMNAIE, AR R A R I R A KT
JiaRAE T Ak, WAE B /S R K B JZ2 Bk
A, FER ALK R B, UL NRSE ) L1
[RZEIEAT RS T oo o L DR e ik K L
FF, ULWILEET NRSE 6 L1 [k 4 .
PLEZE SR AT WL, NRSE 7E28 48 B W] 45 O 14 o
FXAMER PR T, SILREMB . R

Prog. Biochem. Biophys. 2001; 28 (1)

BT Ak o an o 36 A5 0%, SRk T LLAE NRSE U AE
HUUER T (A

1997 4F, Bessis 2% % NRSE (947 & 8N 347
TWIFE. R4 SzE6 b, NRSE AT JE40 240 o 5 2
TERULER 7. XM a1, > NRSE {7 T4 5%
AR 5 3 50 bp LA A X 5 R 28 3k A 40 i1 1
;™ NRSE f7F TATA box Filfak [-iiF 50 bp LA
IR, HEXYSRAED sk, I L mmbsias b, o
Zo M MUAZ AP T NRSE 45415, Bessis T 3EAT
(1 EMSA =, #2240 it (1) 8% fh B2 0 Rk AE 5 21 4
A A B E A, BESEEMNE. B
Fi# ") RT-PCR iE3E, #0441 fd b 47 /£ NRSF [
mRNA. FIH & RNA FLE e NRSF 2312k ik
GRS, UESE NRSF 753 S 28 41 il A X% 717 NRSE
(R DR AT 2 s WOm AE HD. %) NRSE XUHE ¥ —Fp a]
AERIAERE L, NRSE fig 5ILA A BAEHL, fEH]

A5 RATH TS AL B A R A R IR B, K (R
RN R,

Har, ©FF 17 MhERYH 7 RIE AL
KIAT NRSE AT F 51 (49 30 bp), XEWRA
NRSE A fig & 4 RGeS R ik b — AN ke E 24
PTG

Bk NRSE b, 55— ANHEIE 56 100 4 R 4ok 5
Pt B 7 & SNOG JE 7). GAP-43 ( growth
associated proteind3) i #2820l 58 A QR R AR
IR — Rl L, I B A e N S R B ) s 5 K
B, i (29 30 bp) AL T g 3)f TATA
box Tiif, JFRALEMKMIE. EMSA WoR, S
X fig S R B DB R AR, AR an
S s g B ER. EARER
™, X EHATRMEA RS AN, RER
GenBank £ FEA & yohs e B AL N, RELIEp —A
Prs 5 AN S A VAL B (TATA F¥F) A 1A
Wk, — A RN Snap 25, AN A
NOS, I ZILAT 756 40 SNOG it =
ANEBTH I SNOG 75 EMSA H fiE 38 4+ 45 45 AH [+
MEE . BEARGHEIRREN, HANEMER
ALK TATA RiF 60 bp WAL FL SNOG Joftf, Xt
ZIC e IR AR HE R AT BESE. 1T SNOG
JTCEAL T TATA FUE, e m/E I PLEI AT AE 2 5 5
S REAS S, TR THEARGE A4
B, aRPHIEHSRIG SR S A A

Ak, LA AR L R Gk S IR I 3 N Rtk
BURF SR TR R . WAbE B A (peripherin)



2001; 28 (1) S FES5EMEHERE

FE DAL, K Bl 3O BT A& (rat preprotachykinin,
rPPT) JE[K, 2 EUEFRAh R I (A 55
1.2 1838F (enhancer)

5 SR IA W FE DB 7 T LLE i Bk 7 ) S 7
AP RG M FRIL AN, AT 0 o 1 5 7 S 1 s
TEAPE RGN RIE, MAEIEFN D RGP A IS,
AT 2 LA XA )1

B REACEE (TH) JEHEM LA &
B PR R, iz fe e AR T 2 B . &
HE E AR ZAE, AL RUEA e R RS, B
AP-1 47 S5 FAHIG 9 E box. 44 Py FNA Sb 52 56 4F 1,
AT 11 58 A8 K 3 B0 S0 P R AR 65% ~
95% . SRIRTEREh T, P IR AEAE fig 5 2
FREPEBOE. B, AP-1 {7 AU E box I P4
FHAERE TH 3[R (1 40 okl 5k 0kt

P AN R New JERP, B Hox 11 3
R — AN b, Gnits— 8 HL AR S 10 [R5 e T 45
sk s E, RS R G R B EE .
Wk Iy % g ke W, B R 4G O A B UF 1 387 ~
1 368 bpl)FFFI ey etk 1 s Ak K 678, EMSA J&
ARG W, % e L P02 Al UL AR T 1
R oy, TR R ISR S P UTER T
HED 2% 550 1 28 A B VAR AT REsl 2 v & 430 5+
PERIB 7. AR, P —AARENIEE
Nex M A1 M R LG8 S ZF S R &9, @
AN A SRR PR A 0 A7 A4 S I B R 7, g
ZIER ) FRIE. XX SSR 7 i R BRI T, ¥ 17 B
FRAVE R Hox HEDNAZVHE 53 Pk R IEHLEL L
BN NCX PRI Nex JE S dEgmiiBiX, R 1
Kb LA o P D R
1.3 THMEEER

Jis b, VP2 AP RYIEIN A PR A0 1A
] HE L R — (R34 5 T B UBR 7ok ST, T AE S
K S FWEAFEZANIE . U o, —MERS
PEAOMLER:  1F S oo AF A BAE e 35 R 40 g
FERIRVR T W B et R L.

2 RAEF

DNA JTAHAE A — A AN [R] 4122 11 2 DY 4 o 2
MR, Rk, ZEDR L2308 5 itk e ik 2 th AN R
PH P AR RN FHRRE. AN I
BEAO A0 P OE T e AERT S I E R I, i ek
R [ 73 e A e LR, H AT S5 A4 R
G L4 K DNA 454 H ARl D,

Prog. Biochem. Biophys. * 9.

1995 45 Py A A7 (R 9 7 /08 241 1) 1 g g 381 — A
NRSE 558 H, % A NRSF ( neuron restrictive
silencer factor). ‘€t —MZHIREH, EIEMAE R
G5 e KA AN R G0 KPR IE, e GG IR
WG TCANRIEN o S e S0 Fe vt A Th g
BFE ) NRSF, UESEEHiSEfie 5 NRSE &6 JF 4l i
JER R, 3 — B0 5B, NRSF 5 211
XBR (X2 box repressor) A ldl—#H i, XBR fE
P e P R GO S 1) - B U Ak 52 544 11 B [A]
{EST LR B cell RHINARIL, UiW] NRSE ({41
TERI AR T o e R g, A6 i WU A & BR,
NRSF Hi & mRNA £8 0o & $8 V£ 87 43 7 /42 J LA e 5
A, EATIG S 1 DNA 454 45 5 M i AR I7,
{EAEBR I RIL b - SANHIEN]. mKPRIE
I PR AT £ 3007 303 1 B A I /K (1) NRSF, {HA
AHIA, g S, PR RE I ] I A A e K
S NRSF. 6 LAt DX 7 19 4 O 256 DR A AN [ o
2290 0 VAR PR TE A A A b 75 1.

Akazaw a %02V LS 4 48 R T AH OGS IR O £
R, wBERICEM LA IR, R EAma N
HES-1, 2, 3, 4, 5. P HESS 5 bHLH %Kik
IR AT 53 R R, FEARZE RGP Stk R k.
DNasel 7% R, HES S A CACNAG JF 4,
BN box, ANAFILAE HLH & H I E box.
FHES 5 RiLHAR S N box 4R & 2k P L 5
JEEL R AN, A8 AR R k. oA
[l A 5 B 3 () HES- 1 . HES-3 1 bHLH 45 #4158,
EAEME R R T A R BUR e tE Rk,
HES A7 52 A i 41K

BeAh, SN RGNy e 2R AT K sk A
TIEAT E box Aitr A XK, el —KAH
bHLH &SIk e il N 1, 2% 2 54l i r b
LU S R RE DA 1 208

gr ERTR, Yo SENAE LS RGURE e Rk 1 it
ATCPFBE AT LA 9 7, R n] BLEDUER 7, e
RESMGE/EH], WV REAFAEZ A T, S%
KA EAER, RS RE R A AN Sk« R
AP BURE R RIE. AP R GRSl
UL I A S G D kSR £V R N 1) U R £
S AR S IR BB R AT

2 £ X M

I Kraner S D, Chong J A, Tsay H J, et al. Silencing the type Il

sodium channel gene: a model for neurakspecific gene regulation.



- 10 - S MkFE 5L MR HRE Prog. Biochem. Biophys. 2001; 28 (1)
Neuron, 1992, 9 (1): 37~ 44 7  Weber ] R M, Skere ] H P. Identification of a norel repressive
Mori N, Stein R, Sigmund O, et al. A cell type preferred element that conteibutes to neuromrspecific gene expression. ]
silencer element that controls the neural specific expression of the Neurosci, 1997, 17 (20): 7583~ 7593

SCG 10 gene. Neuron, 1990, 4 (4): 583~ 594 8  Yoon S 0, Chikaraishi D M. Tissue specific transcription of the rat
Wood I C, Roopra A, Buckley N ]J. Neural specific expression of tyrosine hydroxylase gene requires synergy between an AP- Imotif
the m4 muscarinic acetylcholine receptor gene is mediated by a and an overlapping E box- containing dyad. Neuron, 1992, 9 (1):
RE1I/NRSE-type silencing element. ] Biol Chem, 1996, 271 55~ 67

(24): 14221~ 14225 9  litsuka Y, Shimizu H, Kang M M, et al. An enhancer element
Kallunki P, Edelman G M. Jones F S. Tissue specific expression zor expression of the Nex ( Enx, Hox11L1) gene in neural crest-
of the L1 cell adhesion molecule is modulated by the neural derived cells. ] Biol Chem, 1999, 274 (34): 24401~ 24407
restrictive silencer element. J Cell Biol, 1997, 138 (6): 1342~ 10 Chong J A, Ramirez ] T, Kim S, et al. REST: A mammalian
1354 silencer protein that restricts sodium channel gene expression to
Kallunki P, Edelman G M. Jones F S. The neural restrictive neurons. Cell, 1995, 80 (6): 949~ 957

silencer element can act as both a reppressor and enhancer of L1 cell 11 Scholl T, Stevens M B, Mahanta S, er al. A zine finger protein
adhesion molecule gene expression during postnatal development. that represses transcription of the human MHC class 11, DPA. ]
Proc Natl Acad Sci USA, 1998, 95 (6): 3233~ 3238 Immunol, 1996, 156 (4): 1448~ 1457

Bessis A, Champtiaux N, Chatelin L, et al. The neuromr 12 Akazawa C, Sasai Y, Nakanishi S, et al. Molecular

restrictive :'iill‘.['!('l‘.r ".Il‘.ll'l{'f['lli i (lllill l".ll}'lil['l['{fl'lIr !a'il(".ll('ﬁl' ('|'l|t‘iil| r[ll'

patterned expression of a nicotinic receplor gene in the brain. Proc

characterization of a rat negative regulator with a basic helix-loopr

l]ﬁlix structure |lrﬂ‘]tll11ii]i||l[])’ !‘xllrﬂﬁﬁ(".(l in ll](". l]"\’l‘l(}piﬂg nervous

Natl Acad Sei USA, 1997, 94 (11): 5906~ 5911 1992, 267 (30): 21879~ 21885

system. ] Biol Chem,

Transcriptional Regulation of Neuronal- specific Gene Expression
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Abstract The differentiating of neurons and other distinet cell types during embryonic development requires the
selective activation or repressing of many different sets of genes. Gene expression patterns in neurons are
modulated by multiple extracellular and intracellular stimuli. The transeriptional regulation of individual gene is
mediated by small DNA sequences such as silencer and enhancer, and the expression pattern can be determined
by the integration of the effects of a very large number of these cisacting elements. These DNA elements either
activate or repress promoter activity depending upon the nature of the transeription factors that bind to them . It
is possible that there are different regulatory mechanisms of gene expression in the nerve system.
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