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Nuclear Matrix Protein Cizl and Cancer
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Abstract

Nuclear matrix protein Cizl ( Cdknl A-interacting zinc finger protein 1) was originally

identified in the yeast two hybrid system to screen proteins capable of interacting with CDK2 inhibitor

p21 PV and regulating its nuclear localization. Cizland p2

Cipl/Wafl . o
17777 mainly localize in the nucleus when

they are overexpressed separately. However, when they are co-transfected into the cells, both of them

translocate from the nucleus to the cytoplasm. In mouse 3T3 cells, Cizl coordinates CDK2, cyclin E and
cyclin A to initiate DNA replication and promote G,-S phase transition. In addition, Cizl exhibits DNA-

binding activity and plays a role in modulating the activation of transcription factors. Moreover, Cizl is

involved in DNA damage repair as the substrate of ATM kinase. Recent studies reveal that, in addition to

be involved in Alzheimer’ s disease and dystonia, Cizl expression is increased in several types of cancer,

including lung cancer, colon cancer, breast cancer and so on, therefore Cizl may participate in cancer

development and progression. This review will summarize the structure and biological functions of Cizl

and its correlation with cancer.
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H A (ceyclinA) 454, JF 2 #F DNA & 6l 19 )5 2h
KeAnf N G, B HE A S 1 S Ak R A
Jo 41 “F WL AL 43 AT & R, izl ] REAE N 2R 1 I
ATM ( ataxia telangiectasia mutated) YR ¥, 2 5
DNA Y481 455 B %5 . Cizl 6 B A7 45 & DNA fig
J31O0 TR HEAR DCHE SR TR R T, BT Bk
WFSEEE R, Cizd Ay 2 76 20 i A 300 1k e vh Ok &R
240 i S 0T TR - B LAl O A 9 4 S Do A s A
herh kK 4E—EAEM . o1 T DNA & & 4 2 i

Table 1 Cizl-related diseases

FL 2 4 4 e ] 0T 1 QB 45 A5 T 25 A T 4R S
5 IR R AR B DA OGS A Cizl 5
JA V] REAATE— o RIK, IEAEWFE R, Cizl BR
BRSO 0 LR 2 O RIS X
ST R AR PN AR S A ARV 22 1 i R AR
g U SCIRRR S i e
T g T K L R g A e A M N R ik
$E78 Cizl 5 JMgd & A R A A — 5 B AH G (I
Table 1) ,

Cizl -related diseases Changes and/or effects of Cizl References
Breast cancer Estrogen responsive gene and co-activator of ER (7
Lung cancer Differential expression of b-variant [12]
Ewing’ s tumor Overexpression of variant Ciz1 AE8-12, Cizl AE4 L3, 14]
Colon cancer Overexpression and adverse-prognostic factors [15]
Gallbladder cancer Overexpression and promoting growth and migration of cell 18]
Prostate carcinoma Higher expression in high stage prostate cancer (7
Colorectal cancer Promoting cell proliferation and colony formation (18]
Undifferentiated embryonal sarcoma of the live  Overexpression (9]
Leukemia Suppressing tumorigenesis (20]
[7,9]

Alzheimer’ s disease
Dystonia

Rheumatoid arthritis Overexpression

Differential expression of variant Cizl M

Point mutations

[6,10]

[11]

1 Cizl &S5RI TEY]

Cizl JEAEVFZ AR P EIA RIS IETE A,
H1 898 ML AL . B AL 3 A BEHR 45 45
(ZFD) 2 A~ N i 22 AT 2 Bt Ik = 52 )5 3] ( QR1 Al
QR2) 2 METERY R E (L fF 5 (NLS) (45 1 4 C i

R Fl?%%j’iﬁ( AD) FllE%FE 8 H matrin3 ZE A
(MH3D) Je 2 A~ 4 i J& 9] 55 F 00804 25 H e
(CDK) TSR ALA 5 (WL Fig. 1) Cizl AJ 5555
90 B #% $L IR ( proliferating cell nuclear antigen,
PCNA) g 07, it {2 oF 40 gk A S 9 412 1 441
TN

QRI Ly_) QR2

NLS
* CDK2 targeting site

Fig.1 Schematic illustration of CIZ1 protein

1

= -~
AD MH3D

ZFD

The glutamine rich region ( QR1 and QR2), nuclear localizing signal

(NLS), zinc finger domain (ZFD), MH3 domain (MH3D), acid domain (AD), and CDK2 targeting site are indicated in the

diagram'?!
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KRBEA FRUE S B R ARNM S Cial A
FAEYL AR 9¢34 (Unigene Hs.212395) , 42K 38
kb, 345 20 MAME ., B TR SRR U,
SEHL EAKELE 2.7 kb ~3.2 kb Z[a], HrpiF

Zon] A Y U (AR A0 AN 2 PO R ERY . 7E
VFZ4HM (4N TTC466 . JiSCIG AR  SKNMC ; J5t 4h f
ZRAN R MR 1727 . N 3R 25 R IMR9O AN
WI38 . Jili ST AE A ) I LB T Cizl FEH 8 12 5
SR F R4 AT 9 10 11 540 T Y 4 3 i
D4 RIS B Cisl AFA (4 BANE TR
CAFTETIUSCEC R A b T 45 1 1 25 B Cial 19
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INR—25 AZIL A Cizl 58 1087

4 SHMNEF AL Cizl 7EAEMIRZ i 2s R Z54 , JF
HARI, S X Rt BerE BT DAY 5 ] 520 DNA &2
AL LU ZERT IR P SR s B 3 Mk 2 41
AARFIIR Cizl S Rk KR O X R 5 T, 5
Cizl R RKAHL, WA W20 & Rk 5 —Fhal 42
BJYIA Cizl b-variant(14 54N F ) 3/ KUl Je T
24 MEHR) )AL T i 2 b I AT 7 A
M3 it Western B30 LA K AU e .0 ELISA JF
A E] 2 BRI, izl AR S B U ik
AISEA DG, T Cizl BT UL Z A0, W R e 1
e B LS AR B AR WA D RE R S 2R

2 Cizl BIEYFETIhEE

2.1 Cizl 5 DNA £#l

O A Z W9 R, Cizl 5 DNA & I E 14 %
PIFIE, Cizl BETE4NAE G, 1 540 5 ] E 1 E 25
EIFTRFEA M 2L W & 1 6 (cell division control
protein 6 homolog, Cdc6) B % 5 DNA & HIRiT iR &
EHIRARERL, AR G, 15 S 3035 B R, 40
SRR A B B E TS R AR E A
E 5 Cizl KAEZS, FIRHE#F CDK2 55 A r
28420 BJG , eyelinA-CDK2 fff Cizl 19 144 192 I
293 IR R KRB ER AL DL B R b g
A TR BRI Cizl K255 Cde6
Fl cyclinA-CDK2 (U456, 5% 148 55 PCNA JFIE &
HilA 2] X B | Cizl AR AN E N E Al
JLE R T A R 3E DNA S IR s, R, Cizl
e B AR T E v T R, i DNA & i i A
KA GIRR e AN P, Cizl 35 H C o3k i
RSB, 1 e 2 A BRI &2 006 2h & A e e
SR YGRS L8 BT, IR MR I A
A 2 P 2 & il AR B B2, Cizl RS2 DNA & il )
hE XCEZEN T,
2.2 Cizl 54EED

A2 ) T A 110 2 T B A2 o A A S 22, 2 40 i ] 30
R G, B WA K G, -S WA I B i 2y
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EH E MAMEN A 454, JHEE DNA ZEHY
EAEP B A, Cizl 3 AT 5 40 M B ) A R e
(dynein light chain 1,DLC1) #1454, #&5 CDK2 9
Wk A G, 1A S W EY, A Cizl
ANASURT Y/ 2 AR B A AT S U440 ) e 5], 38 mT AR
ArAnAEE S W PED, WA MR KB, Cizl 1ETT 5
U9 24 R 45 i 98 At e v, RT AR G, -S BB R

PN AL, Cizl 7E Y ME AR FE A A2, LA
JL RIS . Cizl 7E G/, WIRFHRK -3k,
EFE S IAYRI0], 25 N, 7 S S )k )i
", DL EAFIE M, Cial W@ ik G,-S Wit
P S50 F I HERL . Cizl 0BT 2 5 kA AN
MR A B2 AR 24 3 40 BR A0S 5 40 it A
W 58 J AT 223 S4B R B 4 v, Cinl S B K
Tk, SR, MG RN UG LT, Cizl ik B3
A AEARLZR YT KGR 0 R s K 4 4 RS A i
BRI E Ik T Cizl R SR SE S 2
& Cizl , RERE I 55 W% DNA B & e 11127 T
TR KA Cizl RIS B, PRUE T 38 R 4
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3 Cizl 5ERXE
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I, 76 22 Ff i 3 20 20 K b e 4 i 2 o % B
Cizl fETER IR, BIANARGESR " Aoo M) S
WA AT 45 A RFTE R, 5% 25 4 41
Ho# 45 i A 4| Cizl 9 mRNA FLEE 1 R84
REE R, 5 BE UG S A e
i1, Cizl (—FP AT AE 85 IR Cizlb W] LLFE 98% 1 fifi
FEAL VARG I E] , I ELAE X /I 40 Al e A L Al
GEVTIIX AT BE IR B 959% ), TEIX B R g
IR () —LE 5 Cizl FHSS G0 4H M R BT84 -
s S e o R AR LB AE DG 81 A, 4 A
B El O SUUESCAE Rl | w5 B LA H I i
Jo rp LI R Y AR AR 1 AL FERTS IR |
R it LA LA S A I e 2k 0 Jfam
i B VEGF, ik 2L g E R 1 K mir 4] i 14 4=
BREER . N, CDK2 5 Cial 454, Il 3L
144 192 i1 293 {if (¥R A M AR L, {1 CDK2 7E
S P LT AN A7 1 5 TRl 9 DR i L el AR Y
A, AT LY Cizl UhRDE B flHTA Y CDCo, 73
I AT S s ek, B PR B A oY
p21 PV Ve g I i B B 7E g A EE /N
B AR, p21 N R B G L SR, FE T )
JRgEE R, p21 PN g R ek R 22 MY I IR IS A
KO Cizl FIREE 15 40 R AR B 40 )
WEH Al .CDK2 ,.CDC6 LA Kz p21 Ve 2501 () k]
M) A R G A AN R S AR R N AR
Tifig,
3.2 Cizl 55RBREXRELRENILE

TRAMIF SR FEVF 2 I 4R, Cizl 83
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KA LA AN IG5 58 1R 28 | s IR LA R i
FAEKRE MR RARBWCSME T £
Pl Cizl (7] A8 B Y4 5 i & S AR OE > (0 H
FATS A UL g %) % A s A v B Gzl 3R 2878
—LEpF YR , Cizl fEIENR B A AR R, 2%
I 55 5L 8 43 14 A B TR AR SC DI fg . 1
4n, Cizl 7] 5 PDRGI1 (p53 and DNA damage-regulated
protein 1) A HAEF"® | PDRG1 J&—Fh 714 £ M
S AN Gs s U0 SR e | e A EL I L 3
b LR IR bR A T AR A S, PDRG Al
1t BT ATM-p53 {5530 %, >3 54 it s 240 B Ay b 4
SHRE Y HR Cizl SRR % B h R —
(R EAE ., MR e S B & A
BRI Cial W SRR 2 AL A, T
PHMERCR R AR L 3 T BB AR i T FLARIE Y &
AT Cizl A5 DLC1 AHEAEA, 512 CDK2 fY
TR R 0 eI AN A A, e AR g
H , Cizl e Z W1 4 (transcription factor 4, TCF4)
FEAER, 4TS Wnt {5538 % 5 £ 35 0 Cizl G
% L8 Wnt {5538 B UYL A e-Myc | Snail F
A RHAE I D1 A% St [ £ 32 IR 48 5 400 it 1)
BEBE AR RS e /N BROS Ah RS R A P R BR
Cizl , B8 10 35410 ] R 58 9 40 e g 1) R e 711

Cizl 259k K I 53 —FibLE], el H S
5 DNA &, Cizl FEHAMRIE, ITREN T DNA &
il AR B S, IR RZ I DNA A i i AR ARG v, A
175 | HE P 28 A8 AV e 19 & A . ELATALEs ATM A
ATR ( ATM- and RAD3-related ) %5 ¥ fif, 7] LA A
DNA $fiNi %, Cizl S5 Hd  RICNBER L
P! A 7 Cizl 52838 A Ah g rh 24 e
%A= DNA 05 B R B, i ATM A 852 1k A
ST, A2 H Cizl B LS
(4 DNA A B A RSHOAE A ) DT 86 b s 41 i
MEEAERE ST . BRTE SR T, Cizl SR 142
() A R AR AEAE 1 I v, 20 3% 30 R 4098 1
. MOLA070 A 5% R EAE S FE AR Y Cizl
Bl A /NN R IR Cizl B2k 28738 1 /N B A
T ZRPSEA R MR, T Cizl B AR RN RAIEA &
A T EL, Cizl B SEAR /N, I
XFFRFERAT T DNA 2 il 453477 5 A0k | [] s B fi )
F R4 E1A/RAS BB RIE SR s, &
IR EE R, Cizl 1M Kk Ak J ik # v i 1
FHBEAS [7] e g8 1771 57

4 OmBERE

IiFLBIY) DNA K fr 2 40 i J 9 114 B 22
L T Gz VR D i 5 5 1 T B Al or 1, LA
A B B R P I B R E IR F W, Cizl fEVFZ
iR By R A LSRR AN [R] PR v S5 5 U A
AIFEAE B2 Cizd A ] BEAE Sl B R 12 1B A A
Yy, TR, SR Cizl 18 Z2 R0 SEAA R A 4% 1 12 it
JiivIed A ke R v B A, A RS AT mT REAE DA i
FEIRYT BV A, SR, Cizl 7EAN [R5 HH A
DIVE I B ARG 5 A 15 3 2 I IRABTIE
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