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Abstract Zinc finger gene family is the largest one of human gene families and involved in cell differentia-
tion, embryo-genesis and disease generation. It could be divided into several types of zine finger proteins ,
such as C:H, C,HC C,C, C.HCC.C, C:C.C.C: ete, based on numbers and positions Cys and His residues.
The most common zinc finger gene type is the C2H» type, which plays an important role in many physiological
processes as transcriptional regulators. Zinc finger proteins contain from 1 to more than 30 figures. Based on
the number and the pattern of the fingers, most of the C.H> finger proteins will be divided into one of three
groups: triple- C;H,, multiple-adjacent- CoH., and separated-paired- C.H, finger proteins. Some C.H. finger
proteins can bind to RNA or protein in addition to DNA, and others bind to RNA alone. In general the greater
the number of fingers, the more fingers with specific affinity for different ligands.

Key words transcription factor; C>H, zinc finger proteins DNA-binding protein domains

( Life Science Research, 2004, 8(3):215 ~220)

2004-07-05 2004-07-25
24040616
1972- Tel:
+R6207B1-4351720;/Ermails ghouchang 1972@ 126: igam-



216 2004
GALA4.
6
, Cys CX,CX6CX6CXCX6C 6
1983 Cys 2 In*?
‘ ) Pl C.HC
TFILA gag
zinc finger motif
CX,CX4HXL G,
C:Hs
: ( C2H,
) : C ;
1% . Pabo C.Hs
3 1) 3 C.H.
Cys tC:H> 5 2) CaHa
DNA 7n** maC.H, ; 3) C.H,
‘ " [ spC2H: GAGA
C,H, [11]
. DNA DNA
Zfp414
L 13 C.H,
' SRY tC:H:
31, 1.1 Zif268
7if268 Krox-24, NGFI-A  Egrl
, . 3
Fe Cu Mn Co Ni B @
4] B a
4 TFITA .3
GALA
GH, GG, G CGHC -7 CoH, DNA
(Tyr, Phe) 71268 3
-X-Cys-X2.4-Cys-X;3-Phe-Xs-Leu-X,-His-X,.¢His X DNA ‘ )
181 TFITA 5'-G'C*G’T*'G’G°G'C*G°G'°-3".
. GGy 3
DNA DNA B A
Ds ‘ 7 2130, 3
150 3 5'-G'C’G*-3’ 2 5
8 Cys T*G’G*-3’ 1 5-GCG-3
CLXCX i » TCGSCKX | 5 LCAXRNDCX s NC
PXCR. 8 Csy 2 2> 3> 1" Rebar  Choo
Zn** 2 ‘ " . G Zif268 2 a-

[15.16] 4



3 CHe

217

7
3
64 a-
3 -1 +3 +6
+2 DNA
3
TG(Q/E) KP K
DNA DNA
o
DNA
‘ " C-capping "'
1.2 KLF Kriippel
3
C2H» SP1
2 3 7if268
7if268 1.
DNA .
SP1 DNA GC 5
-G'G*G’G*C°G*G’G*G’-3' 1
171 1
DNA 2 3 4
3 . 15
KLF basic KLF, BKLF
SP1 1 DNA
DNA SP1 DNA-RNA
181 Sp1
GATA-1 (0{0%)
SP1 GKLF (gut-enriched KLF)
CYPIAL1 r
SP1  GATA-2 GATA-3 EKLF
(erythroid-KLF) GATA-1 .
C.H. -DNA -
tC:H,
DNA
RNA
tC:Hx
2 C:H:
maC;H;

30
TFITA
DNA TFITA 9
1~3 DNA .
WT1  Roza DNA
24% ~T75%
RNA
2.1 DNA RNA maC.H, e
WT1
WT1 4 2-4  Z7if268
64% 1
DNA 2-4.
2-4 DNA
1-4 [20. 211 WT1
52 ~65 kDa
mRNA
[22]‘
5 DNA
9
3 4 3
DNA .
3 3 -
DNA (231
DNA WT1 RNA
RNA .
2.2 TFIIA DNA 5S RNA maC:H,
TFIT A 9
TFIT A
1
2 8 1 2
2 3
TGEKP  TGEKN 3 5 6 6 7
. TFI A
1-3  DNA
7if268 a -1 +2 +3 +6
DNA DNA ? (24~26]
7-9 DNA ?

1-3171 33 TR A



218 2004
DNA 4-6 3 4
DNA ‘ " ‘ ! dsRBP-Zfa RNA
DNA RNA DNA
TFIT A dsRBP-Zfa RNA
DNA 1-3 7-9 A RNA. JAZ
1-3 7-9 4
5S RNA dsRBP-Zfa 4
box C IE  box A 1361 JAZ
24291 TR A 5S RNA 281 3 C.H.
4-7 4-6 tC.H: ; 2) C.H:
RNA 7 Il -B maC.H, ; 3) C.H»
30,311 DNA TFITA a spCHy .28 ~38
RNA -12 dsRBP-Zfa . JAZ
2.3 DNA maC;H: —_— RNA DNA-RNA
Ikaros Roaz JAZ
Ikaros 6 4
A 3 C.H,
1 42 43 spC:H;
4
GGGAA 1321 Tkaros . Tramtrack TTK
Alios  Helios 3
GGGAA fushi-tarazu C2H,
. Ikaros  Alios . Fairall tramtrack
Sin DNA , tramtrack-DNA
1331, X tramtrack 5 bp
Roaz 29 5'-A'G*GPAYTS-3’ 1 3'-T'A*G*-5'
2  bp GCACCC 1-7 2 3'-G*A3-5’ 2 +2 Ser
Roaz 1 G’ C
25-29 7if268 G571 TTK
Roaz . Roaz tC.Hz maCzH,
Olf-1/EBF TTK KRNVKVYP
29 Roaz  OIf-1/EBF TGERP . TTK
DNA
(341, TTK B
2.4 RNA  maC:H; dsRBP-Zfa B DNA
JAZ
dsRBP-Zfa c¢DNA
RNA C:H. RPD II-BF1
7 51, maC.H, 1 630 . RPD II-BF1
DNA
33 ~34 maC.H, DNA RPD I
6~8 . dsRBP-Zfa 3 -BF1 DNA

DNA-



3 C:H.

219

DNA B8 Shn  Sal  spC.H.
3

RPD II-BF1 Shn Sal

RPD II-BF1
4

C.H,
DNA
DNA
Zif268-DNA  tramtrack-DNA
C.H,
DNA
DNA
DNA
DNA
DNA
DNA 5
DNA
DNA
. Rebar
VEGF-A CD-1
VEGF-A
1391
(References):

[1] FRANKEL A D, PABO C O. Fingering too many proteins

[J1. Cell, 1988, 53(6): 675

[2]
Zipa74 Ll . (ZHOU Chang,
LI Lu-yun, LU Guang-xiu. Molecular cloning and character
analysis of the mouse zinc finger protein gene Zfpd74 of ex-
clusively expressed in testis and ovary[J] . Ata Genetica Sini-
ca), 2005,32(1): 21-26.

[3] .46, XY SRY

1. (ZHOU
Chang, LI Lu-yun, FU Jun-jiang, et al. 46, XY female sex

reversal patient with a novel point mutation in the coding se-

nuende lof the SRY. genel Jil.  Chingse Journal-df Medical

-DNA

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

netics), 2003, 20(5): 369-372.

MILLER J, MCLACHLAN A D, KLUG A. Repetitive
zinc-binding domains in the protein transcription factor IITA
from Xenopus oocytes [J]. EMBO J, 1985, 4(6): 1609-1614.
KLUG A, SCHWABE J W. Protein motifs 5: zinc fingers
[J]. FASEB J, 1995,9(8): 597-604.

MACKAY J P CROSSLEY M. Zinc fingers are sticking to-
gether [J]. Trends Biochem Sci, 1998,23(1): 1-4.
SANCHEZ-GARCIA 1, RABBITTS T H. The LIM domain: a
new structural motif found in zine-finger-like proteins [J]. Trends
Genet, 1994, 10(9): 315-320.

STEPHEN C, HARRISON. A structural taxonomy of
DNA-binding domains [J]. Nature, 1991, 353(6346): 715 -
719.

VALLEE B L, FALCHUK K H. The biochemical basis of zinc
physiology [J]. Physiol Rev, 1993,73(1): 79-118.
SUMMERS M F, SOUTH T L, KIM B, et al. High-resolution
structure of an HIV zinc fingerlike domain via a new
NMR-based distance geometry approach[J]. Biochem, 1990,
29(2):329-340.

OMICHINSKI J G, PEDONE P V, FELSENFELD G, et al.
The solution structure of a specific GAGA factor-DNA complex
reveals a modular binding mode[J]. Nat Struct Biol, 1997,
4(2): 122-132.

ELROD-ERICKSON M, ROULD M A, NEKLUDOVA L, et
al. Zif268 protein-DNA complex refined at 1.6 A: a model
system for understanding zinc finger-DNA interactions[J] .
Structure, 1996,4(10): 1171-1180.

NEKLUDOVA L, PABO C O. Distinctive DNA conformation
with enlarged major groove is found in Zn-finger-DNA and
other protein-DNA complexes[J]. Proc Natl Acad Sci USA,
1994,91(15): 6948-6952.

CHOO Y. End effects in DNA recognition by zinc finger arrays
[J]. Nucleic Acids Res, 1998, 26(2): 554-557

REBAR E J, PABO C O. Zinc finger phage: affinity selection
of fingers with new DNA-binding specificities[J]. Science,
1994,263(5147): 671-673.

CHOO Y , KLUG A. Selection of DNA binding sites for zinc
fingers using rationally randomized DNA reveals coded inter-
actions[J]. Proc Natl Acad Sci USA, 1994,91(23): 11168-
11172.

YOKONO M, SAEGUSA N, MATSUSHITA K, et al. Unique
DNA binding mode of the N-terminal zinc finger of transcrip-
tion factor Sp1[J]. Biochemistry, 1998,37(19): 6824-6832.
SHI'Y, BERG J M. Specific DNA-RNA hybrid binding by zinc
finger proteins[J]. Science, 1995,268(5208): 282-284.
ZHANG W, SHIELDS J M, SUGAWA K, et al. The
gut-enriched Kruppel-like factor suppresses the activity of the
CYPIAL promoter in an Spl-dependent fashion[J]. J Biol
Chem, 1998, 273(28): 17917-17925.

NAKAGAMA H, HEINRICH G, PELLETIER J, et al. Se-

quence and structural requirements for high-affinity DNA



220 2004
binding by the WT1 gene product[J]. Mol Cell Biol, 1995, [30] NEELY L 'S, LEE B M, XU J, et al. ldentification of a
15(3): 1489-1498. minimal domain of 5 S ribosomal RNA sufficient for high

[21] CARICASOLE A, DUARTE A, LARSSON S H, et al. RNA affinity interactions with the RNA specific zinc fingers of
binding by the Wilms tumor suppressor zinc finger proteins[J]. transcription factor MTA[J]. J Mol Biol, 1999,291(3):
Proc Natl Acad Sci USA , 1996, 93(15): 7562-7566. 549-560.
[22] ENGLERT C. WTIl-more than a transcription factor? [J]. [31] SEARLES M A, LU D, KLUG A. The role of the central zinc
Trends Biochem Sci, 1998,23(10): 389-393. fingers of transcription factor Il A in binding to 5 S RNA[J]. J
[23] LAITY J H, CHUNG J, DYSON H J, et al. Alternative Mol Biol, 2000, 301(1): 47-60.
splicing of Wilms’ tumor suppressor protein modulates DNA [32] SUN L, LIU A, GEORGOPOULOS K. Zinc finger-mediated
binding activity through isoform-specific DNA-induced confor- protein interactions modulate lkaros activity, a molecular
mational changes[J]. Biochemistry, 2000, 39(18): 5341-5348. control of lymphocyte development [J]. EMBO J, 1996, 15
[24] NOLTE R T, CONLIN R M, HARRISON S C, et al. Dif- (19): 5358 -5369.
fering roles for zinc fingers in DNA recognition: structure of a [33] KOIPALLY J, RENOLD A, KIM J, et al. Repression by

[26]

[28]

six-finger transcription factor A complex[J] . Proc Natl A-
cad Sci USA, 1998,95(6): 2938-2943.
WUTTKE D S, FOSTER M P, CASE D A, et al. Solution
structure of the first three zinc fingers of TFII A bound to the
cognate DNA sequence: determinants of affinity and sequence
specificity[J]. J Mol Biol, 1997, 273(1): 183-206.

FOSTER M P, WUTTKE D S, RADHAKRISHNAN I, et al.
Domain packing and dynamics in the DNA complex of the
N-terminal zinc fingers of TFITA[J]. Nat Struct Biol, 1997, 4
(8): 605-608.

LIAO X B, CLEMENS K R, TENNANT L, et al. Specific
interaction of the first three zinc fingers of TF Il A with the
internal control region of the Xenopus 5S RNA gene[J]. J Mol
Biol, 1992,223(4): 857-871.
CLEMENS K R, ZHANG P, LIAO X, et al. Relative con-
tributions of the zinc fingers of transcription factor Il A to the
energetics of DNA binding[J]. J Mol Biol, 1994, 244(1):
23-35.

NEELY L, TRAUGER J W, BAIRD E E, et al. Importance
of minor groove binding zinc fingers within the transcription
factor Il A-DNA complex[J]. J Mol Biol, 1997,274(4):
439-445.

[35]

[36]

[37]

[38]

[39]

Tkaros and Aiolos is mediated through histone deacetylase
complexes[J]. EMBO J, 1999, 18(11): 3090-3100.

TSAI R Y, REED R R. Identification of DNA recognition
sequences and protein interaction domains of the multi-
ple-Zn-finger protein Roaz[J]. Mol Cell Biol, 1998, 18(11):
6447-6456.

FINERTY P J, JR, BASS B L. A Xenopus zinc finger protein
that specifically binds dsRNA and RNA-DNA hybrids[J]. J
Mol Biol, 1997,271(2): 195-208.

YANG M, MAY W S, ITO T. JAZ requires the double
stranded RNA-binding zinc finger motifs for nuclear localiza-
tion[J]. J Biol Chem, 1999,274(39): 27399-27406.
FAIRALL L, SCHWABE J W, CHAPMAN L, et al. The
crystal structure of a two zinc-finger peptide reveals an exten-
sion to the rules for zinc-finger/DNA recognition[J]. Nature,
1993,366(6454): 483-487.

FAN C M, MANIATIS T. A DNA-binding protein containing
two widely separated zinc finger motifs that recognize the same
DNA sequence[J]. Genes Dev, 1990,4(1): 29-42.

REBAR E J, HUANG Y, HICKEY R, et al. Induction of

angiogenesis in a mouse model using engineered transcription

factors[J]. Nat Med, 2002 ,8(12): 1427-1432.



