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IR ERE

&R

—EPTHNAFENS FEDF R RIVETTIR

2R HfRE

(EBXR¥¥E, £ 200433)

HIH

(REFZFi L gEEHILFERITH, LE§ 200031

WME EMUTTRE, BRTUSFBHEX, 255WE0&RRBLRI, BFEREN, FELIER
BEONSEWTR, QEEE. 4. SRS, Z254EYENERRR. ERNAEORANERE
AMERHETMEFHIE KEAERRECEHNEATEFIREANAC, RATREFRESS
BEEOMFHEAZTONERELE, RAEMEERKRREVEEDL. BEENMALEZRERE
(HIV) FZEWER LRHAIEREW, XA ZHER N IGTRIET 5 Bk

x@iE 7, #uEa, XEEE

B AE 1869 4F, B A AR A =T
LEWHETE. 1940 4, Kelin #1 Mann &
WEI T S8 REREFE, A(FHEAE
B ENRBIEEAGEFHER 4, K8
B & EERE O 9k 300 BN LR, RATF
ZHES S DNA HRMERNEEL RS
HIEF K. $¥iEEH (zinc finger proteins) J&
—RXBREELFARYY DNA L SEH. B,
BELEOERPAIFETENES, 250
THRAR, TEXBRFETHRERESSR, £
HEMARMAERK. SRANEHERKET. £
BEZhRN, 8580 Zn,-MT X —8B 5%
REE, BEZEFEEVENHNREFH (home-
ostasis), NEEFZHEYXNALERR. J.
P. Williams™'#§ 1, §F (58 —&) R A TREE
A PRE S CIEEEM.

1983 4, Hanas % 7E B 73 JIC 48 5P £ 46 fg
B, RBMTE-ITEHENKFHERED
¥FEF TFIACY, WE/ 10 E5, B
RIS, B, WALIMWENSFIEH A
HIFE RN 500 BREA PR XMEIEERSE
MR F. T R F RS AR T TFIA 2588
PREES; RRTHES DNA G584, LaES
RNA &4, HarfFUAEWAFEH DNA 55

EHEHE DNA (3. BiE-H -8
(helix-turn-helix ), B & B L § (leucine
zipper ) , ¥ ¥ ® H (zinc finger ) F1 B HF (8-
ribbon) ™ *3, T 4¥ 45 B A & EAZ 40 B B X R
FEMN—RXDNAGEELD. RUMEHREH
REMT AARESESNES, MAEE&EN
Fe, Cu, Mn, Ni FHAERFFHHEH.
HRERXEEQEMKE T LA TFIA
Cys #1 His i) Zn-S i1 Zn-N 590 B &
(L ok, H AR ZE R AEREY Cys,Cys, B
(L. FEEXMNFRAEEBEEEGNEATRU
B X $HEiTH M 2D-NMR S ARN A
R, CAHAF 4+ HRAMNFREREHENSEH
B, AR B AL AL 25 4 A PR IR 7T 5 o
6. P (zinc twist), $EHF (zinc ribbon) I
FEfE (zinc cluster) (WE 1). BFAEHTFEE
BEEMRMBEREZREG P XEZHE
HRETEHE INGEMH: F—MEHEESE
WM EMBEE M RN E, EoANEH
M 2E 4 DNA, F=1EHIBEN 5 RNA BE#
e, WERMEY 440—525 L FERRE
FE & Cys, (IR F His, ELMEEWTHR

‘EXRARHEEETHIRE.
PR H M. 169405 11, B[R HBE: 1994-06-02
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FREEAAREES DNA 4.

a C

Cysl4

B1 ORHELREXENSGS
A: €¥?E' B. ﬁgﬂ C: ﬁ% D: ﬁﬁ*

BH 881 MRER GAL4 BEEEBHHF
HFEAY. E@dNRY A EERRE
FH 6 Cys 5EMAHETES Bl
Zn,Cys; B LW, 5 DNA LIS B
B4, BHABERMERE. CEHNKEHES
5 MT $89 Zn,Cys,. Zn,Cys,, & R B HE 1R H
o, HEMHS B TFHANENES: &S
& DNA, YEFFEES MEEFETERTHE
THEFHNBESTE. AKBAEHELENM

MT &R, BRAEKMHEE T (growth in-
hibitor factor, GIF), K& E®BF5 L+ 5
MT R, #9445 3 MNEM 418, RME
EYEES MT HERK, FRESH LM
FRAX. —MEFXEHREE, £HET
X LR AL, (B R{IThRER R. BREA
CIN: 9ot X0/ bRt RSl o et ® es):ubvid
BB BRERMER.

FEMEE T4 ERE 32 EH (@320,
& — 8, Pl Cys;His WX, EERT &
5Bk DNA %54, %W DNA S, B4, &
H4b, LS mRNA 454, M#l g32p & 5
mRNA F#i¥.

B, EERAEE OO HRFEkR
&, \ir Cys,His,, Cys,Cys,, F| Cys;His
BfL, NIEREWMBIMEN, FREQERH
—RIFFHERGSHEMEHRK. 4 HEHE
W ERERFES . P OSRMBOER. &M
R RS DNAfERH TR EFARR (W
# 1), BENMNMLEFERBRE G -
W-BiE (TR b8 _REW, HE
SHRLEREFERMZEMR. FEKEN
B—-RBREAEEASHE/D, 45 30—60 M
R, ERBMERLAFTREEREFXR T
EARBURE. 1EF A X ENGEHIRAR AT

%1 SBEXRCNADREREN

X0 HHEE SHES In—ZInEEM/A A5 DNA B #F 2]

84 ZnCys,His; E¥iinsd. #i7, 27 GCG: =+« GCG TFmA CX«C-Xi:-H-X,-H
1Zn/fI  HERRREE 5'-GCGTGGGCG-3'  Zif268

84 (ZnCysd), WHE-FR-WIE 12—13 GR  CXXC-X;-H-X;-CXXC-
2Zn/fiI 8 X11-H-X;3C-X;5-C-Xs-

CXXC-X.C

FH  ZnCysy ZREFiTptn TFIIS CX.C-X2-CX:C-
1Zn/P1

P ZnCyse MUME-RREE-3F-W 3 5 -CGGN,;CCG-3' GAL4 CXXC-X¢-C-Xs-CXXC-
2Zn/fI .  HE-HRE Xs-C

HE ZnCys;His  Zn-S (N) B2&% 44 54 DNA g3zp  CXXXH-X;-CXXC-

BEEOR_RE
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BEEF THSES DNA MM BEHHRE, B
DNA.

BIEREABRAREBEELHBESTE
B, B2, EN5REAN=HEHLIR
AR M&Y™. B HajmiE, BRET 3
TMHRBREHE A XKKBEERIFERNESY
kR, B4 5 & 2if268-DNA, GR-
DNA #l GAL4-DNA E &%, EHF >R T
Cys,His;. Cys,Cys, MR H Zn,Cys.3 FHA[FH
e APl R e R

Zif268 /B DNABFEHF, 34
24l TFIIA & Cys,His, £ a8, 1991 4E,
Pavletich 1 Pabo'* 3k B T HB N 2. 1A B
Zif268-DNA B2y B 44, 1F Zif268 5
H# DNA 5'-GCGTGGGCG-3' fE {Rt, 34
LSRR MW & DNA K7, BAHERI R 25
C 2 T FHELET DNA ELEM 9 PREX
E. BB ERETH o BIES 3 MRREX
MEER. « BEARZKNES DNA K
FAT. B RERELHEER, MECHSE
DNA — %R 8E-BM T B REMEMR. 314
155 DNA R T 11 848, Mrf X
EHBEAEELAEESGCRERR L 841
Bisd, T B —TMRES « Fied
2. 3. 6 hipy 4 MRETFEHIE S DNA MIEER+
BREFXEENEH (EEE L. 3L, BENMHA
Arg. Asp.Glu, Arg, 7835 2 Ll Arg. Asp,
His. Thr). 4855 DNA M EWE
ME, 3N « BIERMM —1BE, B
Argl8. Argd6, Arg74 S5HNH GCG, GGT,
GCG =4 MEXNPHE TSR LK N7
O6 R FAERAR, MAETD « BIEPR, 1L
BHRHFRRTFHRLER (B Asp20, Asp48,
Asp76) HEIHRBESHEARMEFH N,
N, ERSEMELE, UMERSE Arg-G 2
EIMYER. b, BRT BIrEM C wmidih, &
A b 5 aE A Y A & BE (B His25. His53,
His81), B T it BKME 3R Ly N3 SE R AL
S, 1 N1 43515 5' -DNA E BB B4
a2 BRTXEHEEEHME. KX

BRARTLEL, EHELN « M BT
B85 DNA HEAREHE LHBREAEET
&S, URBIaEHiES DNA WS,

2 Zif268 =/ BB S 11-bp DNA K
BEE{ERANSKE

BH Cys,Cys, WEFRAMPBEE RH K
& (glucocorticoid receptor, GR) B—41 &
7771 EEMH DNA E5E R, H 421486
{iz & B X RV B9 Bk B & DNA ) 45 & &R {iL.
1991 4F, Luisi ZURB T 86 MREM GR K
B (NF GR £5#) DNA 4545 KX) 5 DNA
HMEEMEREHN (A 3.

B3 MEENE (GR) —XE#5 19bp DNA
FERI{HNSARE

HEZEMETS, GR U RBEMFRX &
X FRHAER T DNA. GR 4% 3 1ME64): o 88
GE, EERX (inker) f1 ~EBHXB¥. GR &5
DNA WA ESFE¥XH o« BIEERTEH Argd6s,
Vald462 fil Lys463.

GAL4 B—41 B DNA # {1, &%
881 MEEM, Hb 1—62 L% & F Znl vee
RS EKEL, R DNA M AWM. & 19925 %
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## GAL4-DNA HA Y R/EmHe, g4
GALA ¥ EH 3N FIEW XS, 8—40 L A&
BB EMIR, 41—49 HEEK, 50—64 K a
$BiE, ATFEM _RA&. 7% GAL4 5 DNA £
e, &R HAEX PR T B4R DNA
FekE$, 55 -CCG-3' fEf, #BERS
DNA (NREFHRHYIER, MZRBEXWeTLIE
5 DNA ¢/MARETER (8 4.

B4 BEDNAEREFGALI KBS
17bp DNA R ER#EE{ER

B T, Reece % AUSBF ¥ T GAL4,
PUT3, PPR1 =R EEHEREF, XA
Efil#S5 DNA HEERF, fEH DNA 44
R & RBBETUME S RN AE L HiF
DNA M4 &R, MEER (inker) i B N
RET ZREFHENERERIRHER, M
T # 5 CGGNxCCG ¥ B ) H4x DNA 4 &
B, KE 2 & ARHRE.
FRBEOMEAATEERN, BAEE
AEHRZBRINK TEHROBBLTENTE,
EAGFTEEUEYRY FHHTRGFE. F—
HEAAENBNEEHBE T, 25494
N FRIRIARME. REMBES. BHRs
FRINEMLESR, MEAEREEEH.
R, MITRFARBEHERFREN, §
SEYMEMEREATRET P EENHER, M
HEHETHZTFU—SEEHEW DNA RS
B . RNA K &8 . 28 RNA Sl SwEL

25 THREE, 035 DNA Hfl. 7%, 51
BEANAERE—RIER. R, #EEAm
2B, FAMEEIFEAEES S TENE
BHiAE, HBEEmEEDNEREE. B
REAREAFAREAVTREEN —KETHE
BREH, FEAZARVERBEPREE XEY
YER. B cDNA FRHEM, B % “gap” HKEH
=, MREK Kr EH 2, WASIYAR SP1
AR ZFY ., ZFX ¥R E B+, S FHER
I B EERFF| Cys,His, &. X% Cys, His
FRERFMESALA, RREDRE, 54 DNA
B RNA, SREMBHELEHE L. HEEE
FRtTRR, REXRARXGZHERSR
BEHSEH (Cys, His) &, XK EARTEERF
EEOIEREM. AN, SEEYES
REEENRTVETF, GHEREHREEERA
BRI EZOERDY. BAEANEEREAN
RERBVTEON “SWE”. Bk, A[RHE,
AR EHELLHWEHEERRENERE
ERROomt. SEEREEEAMNS RN
MEBERS FEVFERMRKEEDFHTFRR
A

—ARAFRE SR, BRZ£&31RE
MAEKRE, KE2M, HIBEH TR
HYPENERIARDRE, BRI &N
PFHFESE ML BERIEH, R &M
BT #ROEBEMANNAEDERRNEET
B4 B HLE (homeostasis) 3R — T Al
¥R RADERRLHFEE —HE (zinc pool)
SHENHEEFEAMETENEER. Bk
HEBEETRE)EE, ERHREAZ VEa
WEREEAMENFRFRETHOER. €T
Ve iF L SRStk (MT B £ 3R 48+
BENHELT, MREEXFHMEEEEN"; apo-
MT a[ SR BEEEATORE, EaEEM A
B, NTTRERBESRBMEN" (2
Zn,-MT REHE 7, RESEEATEAE
EIEIE M ARBRD. BRAE GTEE, HLAET
Zn-MT/apo-MT R H TN EE F, Ml
B & e RSO A B H A IEHE.
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MEMESTHEE L RE, B#REEEELZ
FAFEENEFHE RO R EEE
BN R 4B Fr i RIRIRI B 77 3K Cys, His, |
Cys;His .Cys.Cys,*+++++; [A] By FELEFY (finger ,
twist., ribbon. cluster); Be{ifi & 2 [BI#Y A6
HEREBERYEE (BIARREH spacer) ; SHBREG
EMARERE: FEMFHEESE (B8,
WREES),; L «WEN B ITBH AR
HE: UERHHREZRETE LE-BFREER
M TE, XKERSGETARRAR. ~FE
BRRAIF RIEEE. Ba, YN2FKF LA
BT EMNOHEEREEREFENERE,
AIFZZ NG TR 540 FiiF A, X
FEHER, REREHFROERTRELGYH
F, BEHEEMERBEFEDENFROAL
EQaTF. #lm, IECKHE, FEEIEXE
B, D B DR B o B K 4w B9 Y DNA 2%
AEL, LEFRANEFRER TN, R
FEEHREGHER. OIWEEARERERA
+ (transcriptional elongation factor, TFIIS),
AL 5 RNA RE B LL K& B 6 s X DNA 4
&, AR=ZE &Y, IR EEH®E RS
EEMRE, L8 HIV EE R EERL
W FE, —FBRy Wilm' s Fibosd i 'S Bk g
BEF-HECHRERT, AT THTEH
BEEAX 5 DNAWERRSY. HBER
R, EXEFEEEEREMFHEETF, 7
PLA Cd** (He** #1 Co** fr X, EILH mfRELA
XS R R, &R —RETEAIG A
SR EYEH. T Aids 3% HE (human im-
munodeficiency virus, HIV), tHF R/HFRIE
T, ENGHHEREQRX. Plm, HFERR
# HIV-1 B 7T (nucleocapsid. NC) EH
REFREZ PN RNA EEARK S, K/MNAR
FW, EATRARETIA (RNA B K AR E
# RNA. Bf5afsdi, NC EZEBEM N %l 18 4
HERES 1M, ERABHRELENE, TR
EEAMRES T HRY. EIEBFR Zn
(HIV-F1) 5 d (ACGCC) R BIFMMLE &,
HEEHEH Ku=2X10° (mol/L) ', 1 H.

EEM N IFH 8 48 W-C-X,-C-X,-H-X,-C-
(X HEFEER), X LAHBKEERMN
BHEZEMNTFE, CNEES5XNREER
HETRH. WmEAFEHNREARIEEE
E, REERELES S TER. XMIRH
B HIV S5 B 259 R 48 7 3 BT s,
HIV /5 &8 tat EQ, AR ER % DNA ZH
FRENRGRZ-1 REEQ HSV-10F
AEES AP RESAE. FRAERAEREGH
BRI, URSEWAERVIENES, BiE—$
TREEENEINRENEREINEIR,
ERU PR, XBATRENFREKM YR
TR —RER.

REBAIVRFHSEHELERE, A&
20 TEMFNKFELE, SiERGERE ]
REFEETHEZESD, NI mRpERR
KFETHAE. ERE, EARPTHFEE—F
RERTEH, BAEKMHETFS. €W
Hil A ML R B F RO ENE, TR R LA
MR EHFEFHNERIERE 714
EB, HPH 6 @A T —4 Ser, EF 55 L
AT LUUGIuAsp BEH 6 MEERR. ERF
11N ERET, RALE Culn,, WERE
Bk FEEMNEGIF ££%FHRE
(Alzheimer disease, AD) BEH KR+ & B
K, A, ZEERETFHAREREREER
BF (Flm ALl el ENEERRLD MR
G, HEEHFEREFMHRRPAGEE R LB
B9 GIF, &R &R EBRM GIF, KT M
HEERHETEEMES. TU—RMOE, &
FERRIER ALK PHBEER (thymulin),
SERATRE, B4 TFHReEEQREM SN
RYMRR RAFIE. RS ABOE MR E, X
FHEEFRREMMBEENESHRARLZ
M:Ezﬂ_

BIEXEARKEMYER, UTEARE
UEATHERBEEQN TS ERH S
F.E#EELTEEH L. RESRMWETER
MEIFEPEC MerR) FIEFFE T (IRF) A
% Cup2 (ACED) % ik A v RE#RE R K
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FLragwit. BXEEREFEdEUHREE
g, EEFAKTFLAEESMSEEQ™.
B, SEARIMERAEEIE XKW EFHE
RERAME . SHWOTTLARS DNA R (&
HiEE) WEMBRCRAT FEDENLE
EYER R F A [, EEEEEK
FLE, RATRITHBESREARLY, M
S5EEET, RAT WYHETR.
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Gene Regulation Proteins Containing Zinc

Finger Structure: New Developments on
Bioinorganic Chemistry and Molecular Biolo-
gy. Huang Zhongxian, Gu Weiqiang (Depart-
ment of Chemistry, Fudan University, Shang-

hai 200433, China); Hu Hongyu (Institute of

Biochemistry, Academia Sinica, Shanghai
200031, China).
Abstract It is well known that zinc is an es-

sential element for life . It takes part in a varie-
ty of important metabolisms in biological sys-
tems in the form of zinc containing metalloen-
zymes. In the past decade, it found that zinc
is also involved in the gene transcription, du-
plication and protein synthesis processes as a
regulator and mediator. Till now, a number
of zinc proteins have been charcterized such as
zinc finger, zine twist, zinc ribbon and zinc
cluster. Among them the zinc-metalloth-
ionein, Zn,-MT is one of the well known zinc-
cluster protein which is suggested palying a
crucial role in the zinc homeostasis. It is very
possible that zinc occupies the central part in
controlling the growth and development of or-
ganisms by means of successive regulation of
MT and zinc finger proteins. In addition, it
was found that some of regulation protein
binding to oncogene and human immunédefi-
ciency virus also contains zinc finger amino
acid sequence, that will open a new field to
fight against cancer and aids diseases.

Key words zinc, zinc protein, zinc finger

protein, gene regulation



