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Roles of zinc finger proteins in colorectal cancer
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Abstract: Zinc finger protein (ZNF/ZFP) is a class of transcription factors with finger-like domain, which is

widely found in animals, plants and microorganisms. ZNF is expressed in a variety of tumor tissues and

participates in the development of tumors by regulating the expression of downstream target genes. Abnormal

expression of ZNF is closely related to clinicopathological features and prognosis of colorectal cancer. In this
review, the mechanisms of zinc finger protein family members (ZEB1/2, Glil/3, PLAGL1/2, KLF4, Snaill,

ZBTB7A, ZBTB7C, ZBTB16) in colorectal cancer were elaborated from the perspective of four malignant

behaviors including proliferation, migration and invasion, apoptosis and stem cancer cells characteristics. This

review will provide references for clinical targeted treatment of colorectal cancer.

Key Words: colorectal cancer; zinc finger protein; transcription factor
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1 SHEERNEYFIIRE

1.1 $HEERNEMSINEE

BefR i A2 — R AA TR W 5
T, JTRAAETEh. MY EAEMERY. B— &
H1) EL AT 45 0 TR 2 TR AR R B R RS ) D R
HMINFeE IR, SEEZT MERENELS S,
WA AR T 5 LR 3 R R IED . B8 E A
MU 5 IEFMEEE. b RIS EY 05
3, T HAE MR R AR R R AR kP B
1EH .
1.2 HHEERNSE

BEYR H AR LB AR S5 A P o R R (Cys)
A1 2H 2 R (His) 89 5 & AT AS [F) 0T 43 A CoH,
Cg. C¢~ C;HC4. C,HC. C,HCs. C4s C3H. Cy4
HC;. Hrb, PLCH A A W HR4E D) RE 45 1) 45
AN [F X A] 4> JKRAB. SCAN. BTB/POZ.
SNAG. SANT. PLAG/SAMWEH, M, KRABIE
T g5 Ry LY,

) BEERESEMEYHERARESF
P

PR R AR E EAFEEHRE S 45 & B H (zine
finger E-box binding protein, ZEB). & BTB&; 41k
H18¥$8 & H (zine finger and BTB domain contains,
ZBTB). )5 J8 #H o< 5L K] 25 H (glioma-associated
oncogene, Gli). Kriippel##% 5% [KF (kriippel-like
factors, KLF). Z 14 B &K (pleomorphic
adenoma gene, PLAG). SnailFKj%. FTKRABZEH)
W) 8§ B2 1 (KRAB-associated protein, KAP)
U0, g B B AT S E P E A g i . 3T
. 228 TN 4 R 1 S5 M AT D e 4
BN R AR
2.1 FHEEAXL EEHEEERR

JIev 928 240 B I IR M4 B 45 B e AT N
AR R I R e S R e s AT R A G
B DR e /K1, DT L ) 35 5 i 485 L M e
S0 G TE RE 7T . BE N T 4 B e A i 0 B e
ISR B A B RS K riippel A 5% 3 [ F4 (kriippel -
like factors 4, KLF4). Snaill. & BTBZE K15

$8 5 F116(zinc finger and BTB domain contains 16,

ZBTB16). ZBTB7C. %14 ME 3 FIL1(pleomorphic
adenoma gene like 1, PLAGL1). KLF4#{#%A
GKLF, H4gutd3E R e 19931, 4ifhd704 % 5
M, NCHMEREA. 25X REHFHKLFI-KLF18
18R, FEREE. B, BET, KLF4
FIETW, REMEERY. 588w,
KLF4 1] 4 5 45 17 15 98 1 J2. A 93 £ [ (adenornatous
polyposis coil, APC)H:HFaw P, 7HEp-
catenin, FEHLWNT/B-catenini@ " . 7E 41 i 0o
o, KLF4IERERSE pS3E RIFRAL /K, 4t 40 i
A B, gl R . KLF48E
A2 1 T U SR 1 PR 5 N-muye T U 757 2 PR 2(N-
myc downstream regulator gene 2, NDRG2)F#i%,
JEE MR R p2 13k, B2 N R EER
Cyclin D1FRIE, 5 7400 J& AR A, A4 48
Ju gt £ 5 B A Snail K %35 Snaill. Slug#l
Smuc, 5ZFEERREREEDIAR, Snaill
(I gm D B R 2 A2 T20q13.2, & T-CH, 0 B 445 25
H, ZEAS A4 AR . 14 B4l
JfL 1 Snail1 8% 15 1,25- ~F2 442 3D, % # (vitamin
D; receptors, VDR)ZEF 3T X EHEL G, 0
T VDRI K ¥ 5%, J5 10 Id 5 B-cateningh &K L &
GV BT WNT/B-cateninfZ 5@ 2%, M 17 #1141 A
456, ZBTBl6ET 45 ArmiR-4319/8 5 1, 15
HFE G M, miR-4319 R # i & ANK S 1
A BTBEE #38 J& [A 1 (ankyrin repeat and BTB
domain 1, ABTB1)EIE/KF, MMl FFAKLE EH i
A TERE AU FEBRVEURAE T, A E ALY
HZBTB7TASNF-«BHIf, FHRIEKFTFE, 2
TR AT FERAKIE T, BRI SR
(monocarboxylate transporter 4, MCT4)H4 & 21 f X
WA LR A B AN, ERR A I pHIA B
MCT4 I & F 48 175 3 7 -1 (hypoxia-inducible
factor-1, HIF-1)45G A7 & 84U B Te 4 (hypoxia-
reponsive element, HRE)FMZBTB7AIM %5 & 7 &1
FBI-1/2 % JefF(FBI-1 responsive element, FRE),
HHIF-1 5HREZ: & IR #EMCT4RIE, R, 24
ZBTB7A— HZ54FRE, W [EF S4#HRE, T3
HIF-1 5HREZ &%, M FEMCT43kiE,
HlE AN P A . ZBTB7C X AR NKr-pok, {E4%

AL R, HREKF S B UG 2R
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U, ZBTB7CHE M L% s W I TNM 43 1 45 L
Jrges AL 2R b R T R, R A e A A
BERZ AR, (S i 3R 15 2 R & BEZ, (2
T G 328 A0 F 3 B, 3 R A o 4 M s U it
4k, PLAGL 14| 40 ff J& 81 85 F Cyclin D&%, FH
AU A TG, A s 40 i S, BoR
HREMEEM. 28 EFrid, WNT/B-cateninid %
SRR 1 2 5 U8 1T 45 B T 20 1Y B R 7 11 %
N =R g = RN A B (i BUR R N OV R e i
N T 00 i) 35 L et 200 B A
22 FHEEEXNEEEARIBNEEENN
A1

I 96 A L A A TS AR 28 2 R W) S8 T I 1) %
R R R DS Bl T # iR 28 b
FROAE FH O 45 B gt DR B 1) ¥ 9 AT B S
e % 52 45 B W e T # AR 28 IR 4R R A B 4 B
FRE #4568 11/2(zinc finger E-box binding protein
1/2, ZEB1/2). Snaill. M58 FH S £ R 1/3
(glioma-associated oncogene 1/3, Glil/3), {E45H
s, Snaill 5 {2 5 7 2 X PRL-3 18] T fie 3t 4%
o, T8RO E g, R B bR - TA) BT R AL
(epithelial-mesenchymal transition, EMT) Az 41 1)
TR AZZERY . Snail L% 52 1 & AT /g5 DU A%
IR # & J7 ¥l (elevated microsatellite alterations at
selected tetranucleotide repeats, EMAST)Abf i T
B oAy kY, s Hpsmau i, ZEB2 A @ it
P IEACEMT, 3 9 o 40 i i 3L 7% . 1R 28 e
S22 ZEB2IE e AR Bk A A A KR KT -A
(vascular endothelial growth factor-A, VEGF-A)#
ik, MRS E AL MR, e
AT # A iE A R %4, ZEB1 AT @I 3 DNA
L e AL W 45 5 E- 15 3 5E 1 (E-cadherin) 3 Kl JH 3
T, BREHEAE MBI E &Y, 45E-
cadherin$£H 3 T LA E-cadherinFe AP, 1k
G, EEEEALTE A WAPUEREA S &
PLAGL2M3' 4Rt X 8 € iRk, PLAGL2IEH]
et MR K ZEBIFRIE, JASIEMTRAE, fedtis
o 0 S o e B 5 R 2 P02 Grin BRI E AL T
12q13.2-13.3, 4mhd1 1062 HEEMR . 7545 B2
farb, HFRIEIKFThE, LT R S SRR
FIMIEKIE, HEIEMT, {@ikdifuid s im0,

Hhiffl 2% 5 PI3K/AKGE 4 — & B BEW G Glil ik,
TEAUNF-«Bil#E, MM{E#E4IMER . 1238, IFIH
SRR TR, IR R G LR AR A R T4 A
Yo GL3FERENL T Tp13, 1545 E e g,
Gli3 g% 5 Hhil % A ERKGE 2% % B Hhis 2% /G1i3/
ERKGE #44, 5I#ZEB1. WIKEARET &, F
E-cadherin® ik, (ZFHEMTHAES, 4 LR,
EMT A2 1 % 45 B W J 40 i 3E 7% A2 28 11 K B0
B, FIREAMBNF-«BI@® . Hh@ K. ERKE
P55, IMEMTRHEE (A E-cadherinik, &5
i) &5 1 )i e 20 U RS AR 2%
2.3 SEERXNEEREAREATHR M

AN, AU RIFE P T R I 2 2
PO, 20 3 5 5 A O O R ) B A P T R
BEFTHE, B Sh W e IR TR I TR R A
FEAHZEBIMZBTBTA . £ 45 B 40w,
ZEB1 58 5 [R 140 [ 48 5 p300 45 & WatHs B
DickkopfI2: R 3817, Ae#tDickkopfI¥:%, 1
TP53 E3iZ ZIEH M AR X4 442 (murine  double
minute 2, MDM2)3ik, #Eaff#pS3; ZEBLiLfE
PNHpS3 FUFHE s I H TH2AFYRIE, AT
e EE . W2 Y ZEBLIS R 4 5
12 Z ALK 7 (ubiquitin  specific peptidase 7,
USP7). 4 A & BA K 38 s Bl 1 (cell cycle
checkpoint kinase 1, CHKI1)& HF2E M, USP7H
TECHK 1 £z F4idEvE, fH T 4z Z A%
R, B DNARIMGIE R . R4 B 4k
e, BEAMBMIEZMA2REESYS, TS
ZBTB7ARKIL Eifl, mRIAFIZBTBTA ST HE
1 15(death associated protein 5, DAP5)Z: & Tk
ZBTB7A-DAPSE &Y, ZE AW mMGIE T
SEHpS3H e, dEmms g T, AR
ZBTBTAJG &5 MM %, $#2~ZBTB7AREA B
U, g ERTA, BT R pS3REHRE AT 4
Hm A T RN, ZEBIAIZBTB7A
B35 W p 53 3R Ak /K P R 40 ) T AR
YER
2.4 SEEAXNEEREMART R

&8 T e 200 PR T P X R 8 s e 4 L e T
I7 R, THsRIN S E e B EIRIT R ER
(AT BE PRGN . WATSCRT IR, Snail 2 E4SS B
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— WNT/B-catenin iffi #%

Cyclin D1
p21
LncRNA WINTRLINCI T
: A
WNT/B-catenin i #% - o - =
beid

VDR JA#)F

- CRAF
ABTBI miR-4319 ZBTB16
miR-4319 J3#) T 6 NF- k B jili #

M4

PRL-3

FRE-HRE

AIREAXIK

G @
CD - @)
- DNMT

B E-cadherin /& 3) ¥
@ E-cadherin -
. HDAC i
3 ZEBI1 TCF4 ZEB1 &
DKK1 53 F E-cadherin J& 2))f | L
(;.)\
—
H NN\
Y A

PLAGL2

HuR
“ PLAGL2 ) 3-UTR

PI3K/AKkt jifl % ° NF- k B il i

P —®

@ BRI —> (g Hh i #% ERK i #%

APC: %57 8 B 5 A9 8% 4 3£ [F (adenornatous  polyposis coil); KLF4: Kriippel#£K F4(kriippel-like factors 4); ZNF: #4874 [(zinc finger
protein); NDRG2: N-myc Fif#2&[F2(N-myc downstream regulator gene 2); VDR: #4E24EZEDZfK(vitamin D receptor); ZBTB: & #%48FIBTB4S
#3554 5% [K T (zinc finger and BTB domain contains); MCT4: HRFRI%1Z/k4 (monocarboxylate transporter 4); PLAGL: ZJE MRS RFEER A
(pleomorphic adenoma gene like); ZEB: E-f4% 4%+ & M (zinc finger E-box binding protein); TCF4: #43%[XT4 (transcription factor 4); DKKI:
Wtif #3015 7 Dickkopf-1; MDM2: S WfHAIEF2 (murine double minute 2); USP7: iZ & 455 kB 7(ubiquitin specific peptidase 7);
CHK1: 41t J& AR 25 55355 1 (cell cycle checkpoint kinase 1); DAPS: FET K2 [15(death associated protein 5); ASCL2: JoRI &Mk H & &4k
H H2(achaete-scute homologue 2); LGRS: & & 5¢ 2R H & J7 41 (NG EE H #1552 {4 5(leucine-rich repeat-containing G protein-coupled receptor 5);
LncRNA: K4 E4iASRNA(long non-coding RNA); ASK1: JHT{55 47 ¥4 1 (apoptosis signal-regulating kinase 1); CRAF: C-RaflfJi3k K 22
H & R EE 1 (c-Raf proto-oncogene serine/threonine protein kinase); Gli: &5 45 # 5 [F (glioma-associated oncogene); PRL-3: FHAEFFMEER
I B2 B-3(phosphatase of regenerating liver-3); VEGF-A: L 4 f4: (<K F-A(vascular endothelial growth factor-A); EMT: b JZ-[]fi%4k
(epithelial-mesenchymal transition); DNMT: DNAFZEFEFEEF(DNA methyl transferase); HDAC: 4% ZWiftEf(histone deacetylase);
HINT2: HER =BT BR S A 5 H2(hintidine triad nucleotide binding protein); HuR: A#${JARZ H(human antigen R)

Bl  SHEERESEWREDIEFEREE

ZBTB7A
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S A0 ML R 4= 28, A0 ) 25 B W e T A0
PEDST, Wt R, A E AL, Snail L4
Jm R IMY BRI BE IR IRNA WINTRLINC13
%, Jad TR T AR S Y LN B8 B A1k
Ff & [ 2(achaete-scute homologue 2, ASCL2).

ZEB23R3E _F R m] {ie 3t I ik PR 42 s IR/ 75 R R R
Pl (c-Raf proto-oncogene serine/threonine protein
kinase, CRAF)%*J1%, MM CRAF# I IHFMEK/ERK
&R R IR ALY ZEB2@ T MR T A
5815 ¥ (apoptosis  signal-regulating kinase,

ASK)E M, YERF 45 H e A0 40 f e . RS
FELGUIER T Edman L% . 1R28RE 1IN, W
BEML I SR A I TR g2 BRTR, X4 B
M2 A BIEAT e IG5 . LR, T
FanfuRr A E TR R e, TR BN G
BT LR E T, BRI X L
PrR R B LRSS B AR LS, XS5 B e
I PRAL [0 97 B B 2 3

3 NEERE

YERERR A BRI R 7 505, BHRE O
JE ok R T i B DR YT 4 B e 4 PR G E L )
T iI#. REMT MM ESERE(E). B8
T HKLF4. ZBTB7A. ZBTB7C. ZBTBI16.
PLAGLI1. SnaillZs 3= B0 5 45 B e 40 i 14 5
ZEB1. ZEB2. Glil. Gli3. KLF4. PLAGL2.
Snail | 55 == B 5210 45 H 796 40 Mo 78 IR 28474
R HZEB2. PLAGL2. Snaill. Glil&7E4E H
¥ e - 2 B R 1 T T R HE E EEAE A s ZEBIL.
ZBTB7A X Zil it R 4 1-2 5 45 e i
RERRE. HTEREAXGRRERE K, &/ K
A OCEE TR B IR 45 B b AR AL A B
W, TEHE—BRERAR . WA
fRE B eSS B s AR VLB, R AT R EE
BT 45 B R 25 D SR AT AR
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