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The progress of UHRF1 in epigenetics regulation as well as in tumorogenesis and
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[Abstract] Epigenetics is a discipline focusing on maintenance of phenotype through successive mitosis and the mechanisms mainly
include DNA methylation and histone modification.Ubiquitin-like with PHD and ring finger domains 1(UHRF1)is a unique molecule,
which is a main “hub protein” involved in epigenetic information integration as well as links DNA methylation and histone
modification to ensure faithful epigenetic memory inheritance. Recent researches suggest that UHRF1 overexpression is abundant in
many kinds of cancers,and it is involved in cancer occurrence and progression. This paper reviews the mechanism of epigenetics as

well as the progress of UHRF1 in tumor diagnosis and treatment.
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ML A B AN FIIA L ABUER WP A, UHRF 5 245 52 P 3R fal = H Ak

TEOLT BRI IR AT 3 TS Z 928461, DNA
FEAC AN B B 2 W a5t 14 27 v 428 o 56 PR 8 3k
B F 2 )7, UHRF1 &% 4E DNA H LR
B H3 AL Rl , BEBZ I DNA FIZl &
P11 B S5 DX 445 5 A R e il o JC R A 7 AL, 2
HfEIC I BRI DR R e BB ) 2 N R 2,
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(W21 H3 A RELERF DNA FISEIEAY R B,
UHRF1 J&—FiZ s A, R 3T 2000 45 £F
Wy B s R A N B A0 S Mg 2 08 3h T
CCAAT @I ALY, UHRF1 B 4fis 7934
SR , iR EL ] ICBP9O, AHXT 43 BT 29 90 kDa,
HFEIEL5 M 1752 . UBL (ubiquitin-like do-
main) 45 ¥ 38, , TTD (tandem tudor domain) 25 ) 15,
PHD (plant homeodomain) %% #43 ,SRA (SET and
RING-associated domain) 45 #4/38 fil RING (really in-
teresting new gene)Z5#438 , H:i TTD A1 PHD £5#4
I AE S U F AL A 2 4 1, A0 0 J 200 e e £ 1
A1 DNA H JEFFL [ 1 (DNA methyltransferases 1,
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DNMT1) 5, SRA S5 #4380 m LU F 34k i) DNAB!
DNMT1 L M 2H 25 1 25 Z e 1 (histone deacety-
lase, HDAC1) 454 1Mif RING 45 A4 E3 2 &
HEARRRETES . HAT, ARSI SRA S50 3k
WESEANAFAE T UHRF Sl i a5 i igol h A
ARPARRTIRE, AFFCUER] UHRF1 rTREE T SRA 5%
PHD %5#938 5 DNMT1 HDAC1 20 4K 11 W 3 7 il
(histone methyltransferase G9a,G9a)AH H.AFE 2B
X DNA H AL . A& H L WEfe A 8 A H SR
IEPEE P FER AR DNA F AL IE B & 6 a3
SO BT Y RE R N Rk h R EE EEAEN .
UHRF1 R4 924540 B 7 1 HAE 20 i A= ) D e
b A A AR ] Z A E R

1 UHRF1 5 DNA BE1L

H T, A 2257 245 A8 rp st (5245 B 4 i
ML A AN B A, 3 PR 2238 (A R 45 38 43 BUJe T DNA
P E (I HRIR AR, KA R, CpG W EARAE
FHREAE-14 53 52 ) BB i DNMT1 A5, 7E 58 A 40
ok )ﬁ(proliferating cell nuclear antigen,PCNA)m:
A UHRF1S By HREl T 5818, UHRF1 1) SRA S5 aaont
L EALR) CpG AL EA TR FE AT, i H
FALEY CpG 7 5 & DNMT1 §2E BE2 Y, £
UHRF1 7] LK DNMT1 5% AL DNA 4541
K EHE 5L DNA Mfee . 4R A= E 40 i v
UHRF1 B9 HI1E 2 DNA B Ak 82 E 1 DT
PEFEFEF AL DNA B SEIRE M, S oE 30
UHRF1 7E51E DNA g b &5 ), $&/RUHRFI1
F DNA K HIBLH W AHIC, #—PHESE T UHRFL
5 PCNA A 3L EENM I, 2010 4EA9—THF57 201
NP2 e B b PCNA 5 DNMT1-UHRF1 &
BRAAAH B4R, B3R DNMT1/PCNA/UHRF1 & & 14
2 SEMM A DNA K 3240

DNA i s e A& iy A 46 5-H B msne | 5-
FEH LN MERE  (5-hydroxymethyl cytosine,5-hmC) 5—
Y P R S — 22 SR A 3 S s g 181 7 2
HB R I Tet BESE M) Fr 51 B AL T B, 2R, 5—
FH R P e 2 55 B PRI ) el A, Al o s g A A
JrZ 5 DNA EH S bR, S5 3
ol DNA Bl f207, 555 H L mg e A Ath 40 AL
FEEFf B I 255 L R UHRFL 454 DNMT1 SRR
FEALTE AR EPED™ ) Frauer %58 8 UHRF1 1Y
SRA ZE#43% AT LIRS 5-hmC, 368 UHRF1 %} 5-hmC
WA ZEF ST, SR, UHRF1 7 5DNMT1 AH B AE Y

[E B RS LSS 5-hmC b AR T, fif x> a) i
S SA B FIRATHE—2E T % UHRF1 £ DNA £
FRLAL G AN 2 DNA F AR e v el

2 UHRF1 548FB&

DNA LAk A4 85 1148 1 0 L [ 1 FH e g 2
OB ALK 3L . BRI S B 2 4L 8 F B
J7 2R 1 2 R FIORG 2R HY AR T, 2 2 £ kb
YER, 22 S Ao 2 TR B IR AL A F LA SO R 2
RALAER™,

I WL SR B PR R 1 H3, HOMER
(K)Fg 2R (R) 470 &A= W HAk . Karagianni 252V
S T UHRF1 9 PHD Z5H9RERS S & H3K9, Fifi
J&i ,Rottach 52 Nady S5 RYAF5T 45 R L BUHRF1
() TTD 25 ¥4k 7] DL 454 H3K9, Lallous % P40
2045 Y ,UHRF1 B9 PHD 454458 % 20 75 19 H3 A9 N
K EA GRS, 2011 4F | Nady 252 HF58IA
S, UHRF1 4 TTD &5 #4358 n] DL o 2808 i 10 451
R 4 A= H EAL W Z R 9 (H3K4me0/K9me3)
1T H3K4 AL R 00 i R pm 2R H3KO HT 2k
fERVTEBREE R (bR, AT LA UHRF1 BEAEXUGE
PREEIE R T B AR 18t

2012 4F  Xie 55142 7 UHRF1 7E DNA & i
I PR H3K9me3 EFH SRR AR, VEE AN,
UHRF1 A TTD 25 #4) 38 Fn-{F HL78 PHD 2% #) 3o 3 i
H3K9 H ILFERS B/, 454 FF LML Y H3KO, H13%
H3K9 3L R i fk H3KO R/ MA , i H &
A AR, S | UHRF1 JE8UE PDH 25485800 40
F5 1 H3 AR5 A1 i i ) F LR %) H3K9 S Al
F15555 , 4278 UHRF1 A9 PDH 4546 88 i 11 8 &
AR H3, UHRF1 JEHLA] PHD Z5F3 5 R 4
BRI 1 H3 N Kimgh A, fedkA o5& H3K9 H
IR ME R T8 & A & A H3 R & B
H3K9, Hr& i) H3K9me3 B IEALARICH 4% UHRF1
() TTD 25y Bak & A 8 PHD S5 #9500, 1EN
H3K9me3 Fric & AR >,

AN DNA I EEAE A H3K9me2/3 28 W35t 15
IE¥25 DNA FIHMbR e Gt fe . ming—mm
WFFE SRR TTD 254 380R1 PHD 25 4 38186 & 18 531
LB H3R2 AN AL A 2R 9 $RAE T k4 2,
g5k AT T LU Y UHRFL A] DL %% 2 A~
SERIF) 23 (B B LA A B 11 H3 AR i SR eSS HA 1)
SIFEA, RIFHRAIARGMR R2 A IEALRY K92,
AR, TR ERTT 22 2R 298 AURSRRALAE F AT LARH
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1 UHRF1 FI4HZE A H3 A EAEH, 1R 4
1 R BN TR VR, FHIAY, Cheng 527
KIL TTD 4549585 H3K9me3 45 Z F2 1) RS K = I
HARHY K9 454, T PHD Z5#980 5 A1.R2 #i1 K4
454, TTD A1 PHD 45 #5344 2 5 UHRF1 8 51
H3K9me3,

3 UHRF1 5FEERNEFLE

UHRF1 25— R34 RIS, MIRIRTE
BCEN MRS AT LA B g i & e Al Ak, UHRFL (3R
IR TR . AE R o B PR SRGR RS 2R
ALt FIR N FEARIEF 4 UHRF] B3R
BEZ0 M VT B, 76 G MRk 3wl SR AE
FEANM  UHRF1 YA K B T, AR FLR
RN RN N T e R N R T e =
FiE | H i AR UHRFL i 2k 454
HEFEARASBE L AR 534k , SRR Y s e PR -

P IARFSE A B, SR bR 40 L N B UHRFL 2
FHECE DNA 540 0 2430 %, 40 e s 0= 78 G2/
M Lo AT H %(C&Spase)@*ﬁ‘@éﬁiﬂ@ﬁ]
T2, 7E caspase JHK N 1, caspase 8 ZiH LAY
— 4, IR HRER T UHRFL A4 AE R 5256
Y, AL HRAT A Ry X HR AL, A S 06 4 40 B v 1
Wi K PR TS ) caspase 8, MIXTREZH VA, A
BRI B8 9 g v S 6 2H 4 1) 2 ik i
JEXT HRZH AN 10 £5™, it rT WL @R UHRF1
AT LA caspase 8, 4K1M75] % caspase 2K [
BT, PRI AT LA 4518 . UHRF1 A 5T DNA
BEERITIRE, R 40 5 Ak b & 2 FE AR
1, IERERS K WM R AL B 25 T —18,

UHRF1 Bef (b i B8 F 2 qk, Tigs &
EMEEAC R ARG TE . FEARZ IR A T
ZHE UHRF1 845 pl6INK4A AYFIA . p16INK4A
R Ao 401 ) 2 0 0 2 A e SRl R A R A 9 5
AR L e o i E e 1 O e
UHRF1 TEMg AL FEE R i b 2 55 p16INK4A
MRS, R T IR IEX—{RKX, 2012 4F: Wang 5558 i
qPCR il Western blot 73t I45 i 51 i PRS2
JfiZ2 DLD1 F1 SW620 1 pl6INK4A %1k, 4504
N IESS A BT UHRFL 5 pl16INK4A f3iA 17
FHX Bt lenti-shUHRF1 5544%] DLD1 F1 SW620 4ifi
AERS B E 1N pl6INK4A 193635,

TESS H 4  UHRF 59335 W i Th e
SRR T A S UM G . ALY, Unoki

ZEBUL I UHRF 7Efiidfia h 3k T . #BR UHRF1
LRSS, i 5 24 6 %) 184 5 e B8 B S sk 27 fg
lenti-shUHRF1 # Y 25 B A AN (SW620 1 DLD1
YHREPER ) , 40 RHE TR IR AR A IS TE GO/G 1 1,
FUETT UL, RS EL s A T UHRFL AT Ly 40
I3 L K 200 L 34 5 R RS RE T

2008 4F, Achour Z5°% ¥ ,UHRF1/DNMT1 &£ &
25 Jurkat 40HEH HVTs-SM1 t VEGF 35 %
ik, JH siRNAs F# UHRF1 Fl DNMT1, ] DLS3L
p16INK4A FEihTHET  VEGF FIRFAAR, HEtt ] LA
i ,UHRF1/DNMT1 4 & AT LU R i pl16INK4A
FEH¥ER VEGF 335, 2013 4F Dai 5 1 &3
UHRF1 1 [a] 5 p53 % B i & 2 120 19 Tip60
WAsiPE 2 QR VE T, $2% UHRFI it R RS T
HH pS3 MERIL KRS SMEM REKRE, IEY]
UHRF1 EAHURATRER, A Bom K Ras AE
%1755 UHRF1 (W3R it 3258 UHRF1 o] LI
WLTER IR RS MR 7 KiSS1, MTAEHHE 4 ag
12285 Jung FE2FEH @R UHRF1 JEFIBERS 205
/D> i Jed 44 B 1L B 8] B %% 4K (epithelial-mesenchymal
transition, EMT) , & JiiEa b K 752k CXCR4 193Kk,
P55 EMT AL T Zebl 1 Snail, At i 40
JEL EMT (AR 20 70 4 0 P P 1 S A B e
.

4 UHRF1 5pMERZEfnfR G

2005 4, Crnogorac-Jurcevic 35 B3 1o H A5 i AR
i 12 PR AR L) SOE R AR 414U UHRFL (3R
ik, KL UHRF1 133K 5 7e i i iz W h 2
HEE/EH, 2012 4 A 05545, UHRFL 168
PG v B H B S, HRGR 5 i i o A U
K51 UHRF1 i 3k (45 E M R R FE R I Jip 448
e, ARG TR R B D AR B T AR
ghipbes Rty & B UHRF1 7% R A 2L /1R
ZE e A 20 i R R A T IR B R AL 2,
UHRF1 0 LA s 1 i ke . m iy, A
PR UHRFL B OFsE s s, k3|
UHRF1 7E B3 b 2 & RN, B S 54E1%
LGSR M,

AR AW 55 7 UHRF1 5 3009 2 6] 1Y 56
%, 2011 4E, Yan %% shRNA S A FL g 9 20 it
MDA-MB-231 fl MCF-7, F#{k UHRF1 [k, BF5T
FLAR I 40 i AR K AR v UHRF 455 A9 7E .
4 WL O T Rl 4 4 ) B SR | L TR R TR AR RE
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TR, $277 FH RNA T4 UHRF1 (3350 BEFEN
— i S T ZLARIEE 2, 2012 4F, FH siRNA
LN SR SKOV-3 41, UiEE UHRF1 X 4 e 5
FIAT- AR, 455 FE 0 siIRNA JUEBRE A i 2 i)
SKOV-3 4iffs UHRF1 AYZRIK 4] 240 Mo 58 0155 5
HYHT-5) 2013 4F, Geng SFHRRFLIRE B & MK
o UHRF1 DNA & it 5iGRRHEZ B 5C R JFAE
#578 UHRF1 7EZLIEIZ I THIRR L, 45
N, FUBME B EIMAE DNA WA 7501 ng/ml.,
TEH X MEZH R 23.55 ng/mL, HA G238 X, Hiz
Wi FHPE R 79.2% R MR 76.2% , H 5 c-erbB2
FHRAS , M 3 S UL Bk B 25 6 78 B A OG .
Fi, 1% H UHRF1 DNA AY7KF-5 Jok e 0 A= 47 1
A, PRI UHRF1 A4 e s 0 T30
FE IS WA T BTA

5 UHRF1 S5BpyERER 597

TV UHRF1 A9 23K Rt (i b2 00 i 32 R 28
PR, St BRI T, PR ILHERT UHRFL AT A
hp BeRE YA YT HE A T UHRFL (283K, FRAR g 40
XL FIRE 25 M T 0, $ s Ay T BUER P | DT
YT R B ST B, ZR A1 T4 UHRFT (1)
FEFE PRSI, B0 ORAE 0 ] e 4 R 5 Y R B
AWt UHRF1 7EAE by 40 i b 445 L P A2
P X RSP AT BEFD ) UHRF1 RING 4544
Wb B3 R, X EERERENS M T SRA &5
454 HDAC F1 DNMT1, #5140 & (1 2 ek, A
S 5RNA T HIAR e R 6 B3 8
F1 UHRF1 (%3835 7] GE 255 S5 20 A S J00 452 s 0 4 i
JATS, WS E B, UHRF1 MK#i 1% H3K23 72 K12
UHRF1 752 H 5L DNA {7 5454 DNMTIL A
AR S T UHRF1 25 DNA B 3Ly
i, FUH UHRF1 B2 a8 sl 4 il I pE M mT g 2
S50 DNA i AR 2

KER RPN IR Ak A 4B 25 R A 2] A b gz 41
LD VR T, IRl UHRF A9F23B K, 2012
AF Fang % R T FUMRE R R ME shRNA Rk R
4t, UL UHRF1 BEFECRHARE, AYWREIT R
1, ZRGAEE RS UHRF1 RN AUk 175 om0
JLIRI T, 38 s 200 X IO 4600 P A2 SRR A | TR] R
SEMA RN AN E R A, A AR TR T SR 4
SRR RNA THLR ST M UHRF1 )R INGEHS
LR A MR 38 8, 487 DL UHRFL /450
PR FLIETRIT I — R A RO N, IR H AR

B AEFE UHRFL 84 5, RIAE R s
miR-9 J& UHRF1 1y b JFEIE R T, miR-9 1335 H
UHRF1 F7K-F- GG X — R BSOS I 1 % K
i & AR, HAR 2 il it Bl miR-9 YR A4
il UHRF1 #9315 TR 236 S 7R 68 64 H Al g
AN — R T T A BB SR

6 B =2

Z5 BTk ,UHRF1 A DL TR R O Bra ik
A%/ IMAAL 3 B AL (5 B s QL DNA AL
FIZH A 1 H AL ; AT LI 7 1 I A= b i
YT IR 2 W AL G YT . A HATIE B W]
BAUESEIER] UHRF1 B 02 FE g 1Y & A R JiE
FEAE g 5t A% 15 8RR A0 i A% 126 25 40 g 2o 7
PA AR NEER], EABTERY] UHRFL 7EA]
i SRR A U AR R 5 AT SRR
UHRF1 3did DNA AL RIZEL 8 8 o 12 DR 4
PR, G5E I S L PR i Y B4R B DX (e
PR . UHRFL — F 5 D RERTIE BHAE 2Bl
P T FR A R R UHRFL A B Sy — ol 5 750 e g
PRSP T IR B9 T2 W R R T
(&% k]

[1] Bird A. DNA methylation patterns and epigenetic memory

[J]. Gene Dev,2002,16(1):6-21
[2] Bronner C,Fuhrmann G,Chédin FL,et al. UHRF1 links

the histone code and DNA methylation to ensure faithful

epigenetic memory inheritance[J]. Genet Epigenet,
2010,2009(2):29-36

[3] LiuX,Gao Q,Li P,et al. UHRF1 targets DNMT1 for DNA
methylation through cooperative binding of hemi-methy-
lated DNA and methylated H3K9[J]. Nat Commun,

2013,4:1563
[4] Hopfner R,Mousli M, Jeltsch J-M et al. ICBP90,a novel

human CCAAT binding protein, involved in the regulation

of topoisomerase Ila expression[J]. Cancer Res,2000,60
(1).121-128

[5] Bostick M,Kim JK,Esteve P-O,et al. UHRF1 plays a role
in maintaining DNA methylation in mammalian cells[]].

Science,2007,317(5845) :1760-1764
[6] Achour M,Jacq X,Ronde P, et al. The interaction of the

SRA domain of ICBP90 with a novel domain of DNMT1

is involved in the regulation of VEGF gene expression

[J]. Oncogene,2008,27(15) :2187-2197
[7] Unoki M,Nishidate T,Nakamura Y. ICBP90,an E2F-1
target, recruits HDAC1 and binds to methyl-CpG through

its SRA domain[]]. Oncogene,2004,23(46) :7601-7610



5 36 55 2 1]
2016 42 1

B 2" Bl UHRFL fERMBAE I A 2a T e s ot i ()]
F A BE R R (A AR ) ,2016,36(2) : 129-134

- 133 -

(8]

(9]

[10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

(22]

Jenkins Y ,Markovtsov V,Lang W, et al. Critical role of
the ubiquitin ligase activity of UHRF1,a nuclear RING
finger protein,in tumor cell growth[J]. Mol Biol Cell,
2005,16(12):5621-5629

Masahiko M, Hiroshi W, Takehito S,et al.

changes in subnuclear NP95 location during the cell cy-

Dynamic

cle and its spatial relationship with DNA replication foci
[J]. Exp Cell Res,2001,263(2):202-208

Sharif J,Muto M, Takebayashi S,et al. The SRA protein
Np95 mediates epigenetic inheritance by recruiting Dn-
mtl to methylated DNA[J]. Nature,2007,450 (7171):
908-912

Sharif J,Muto M. Recruitment of Dnmtl1 roles of the SRA
protein Np95 (UHRF1)and other factors[J]. Prog Mol
Biol Transl Sci,2011,101(3):289-310

Chuang I.SH, Tan HI,Koh TW et al. Human DNA-(cytosine-
5)methyltransferase-PCNA  complex as a
p21WAF1[J]. Science,1997,277(5334) :1996-2000
Arita K, Ariyoshi M, Tochio H,et al. Recognition of hemi-
methylated DNA by the SRA protein UHRF1 by a base-
flipping mechanism|J]. Nature,2008,455(7214):818-821

target for

Kagiwada S, Kurimoto K,Hirota T, et al. Replication - cou-
pled passive DNA demethylation for the erasure of genome
imprints in mice[J]. Embo J,2013,32(3):340-353
Lopez-Contreras AJ,Ruppen I,Nieto-Soler M,et al. A
proteomic characterization of factors enriched at nascent
DNA molecules[J]. Cell Rep,2013,3(4):1105-1116
Hervouet E,Lalier L,Debien E,et al. Disruption of Dnmt1/
PCNA/UHRF1 interactions promotes tumorigenesis from
human and mice glial cells[J]. PloS One,2010,5(6):e11333
Shen L,Zhang Y. Enzymatic analysis of Tet proteins:key
enzymes in the metabolism of DNA methylation [J].
Method Enzymol,2012,512.93-105

P astor WA, Aravind L,Rao A. TETonic shift;biological
roles of TET proteins in DNA demethylation and transcrip-
tion[J]. Nat Rev Mol Cell Bio,2013,14(6):341-356
Frauer C,Hoffmann T,Bultmann S,et al. Recognition of
5-hydroxymethylcytosine by the Uhrfl SRA domain [J].
PLoS One,2011,6(6) :€21306

Hake S,Xiao A,Allis C. Linking the epigenetic ‘lan-
guage’ of covalent histone modifications to cancer[J]. Brit
J Cancer,2004,90(4) :761-769

Karagianni P,Amazit L,Qin J,et al. ICBP90,a novel
methyl K9 H3 binding protein linking protein ubiquitina-
tion with heterochromatin formation[J]. Mol Cell Biol,
2008,28(2):705-717

Rottach A, Frauer C,Pichler G,et al. The multi-domain
protein Np95 connects DNA methylation and histone
modification[J]. Nucleic Acids Res,2010,38(6):1796-

(23]

[24]

(25]

[26]

(27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

804

Nady N, Lemak A, Walker JR,et al. Recognition of mul-
tivalent histone states associated with heterochromatin by
UHRF1 protein[J]. J Biol Chem,2011,286(27):24300-
24311

Lallous N, Legrand P,McEwen AG,et al. The PHD finger
of human UHRF1 reveals a new subgroup of unmethylat-
ed histone H3 tail readers[J]. PloS One,2011,6 (11):
€27599

Xie S,Jakoncic J,Qian C. UHRF1 double tudor domain
and the adjacent PHD finger act together to recognize
K9me3-containing histone H3 tail [J]. J Mol Biol,
2012,415(2).318-328

Arita K,Isogai S,0da T,et al. Recognition of modification
status on a histone H3 tail by linked histone reader mod-
ules of the epigenetic regulator UHRF1[J]. P Natl A Sci,
2012,109(32):12950-12955

Cheng J,Yang Y,Fang J,et al. Structural insight into co-
ordinated recognition of trimethylated histone H3 lysine 9
(H3K9me3)by the plant homeodomain(PHD )and tandem
tudor domain (TTD )of UHRF1 (ubiquitin-like , containing
PHD and RING finger domains,1)protein[J]. J Biol
Chem,2013,288(2).1329-1339

Mousli M, Hopfner R, Abbady A, et al. ICBP90 belongs to
a new family of proteins with an expression that is dereg-
ulated in cancer cells[J]. Brit J Cancer,2003,89 (1):
120-127

Bronner C,Achour M, Arima Y, et al. The UHRF family.
oncogenes that are drugable targets for cancer therapy in
the near future? [J]. Pharmacolo Therapeut,2007,115
(3):419-434

Unoki M,Brunet J,Mousli M. Drug discovery targeting
epigenetic codes:the great potential of UHRF1,which
links DNA methylation and histone modifications,as a
drug target in cancers and toxoplasmosis[J]. Biochem
Pharmacol ,2009,78(10):1279-1288

Unoki M,Daigo Y,Koinuma J,et al. UHRFI is a novel
diagnostic marker of lung cancer[]].
2010,103(2).217-222

Jin W,Chen L,Chen Y,et al. UHRF1 is associated with

Brit J Cancer,

epigenetic silencing of BRCA1 in sporadic breast cancer
[J]. Breast Cancer Res Tr,2010,123(2):359-373
Lorenzato M, Caudroy S,Bronner C, et al. Cell cycle and/or
proliferation markers; what is the best method to discrim-
inate cervical high-grade lesions? [J]. Hum Pathol,
2005,36(10):1101-1107

Crnogorac-Jurcevic T,Gangeswaran R,Bhakta V,Capurso
G,et al. Proteomic analysis of chronic pancreatitis and

pancreatic adenocarcinoma[J]. Gastroenterology,2005,129



- 134 . (I

E Rk ¥

5 36 55 2 0]
2016 42 1

S

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

(5):1454-1463

Sabatino L,Fucci A,Pancione M, et al. UHRF1 coordinates
peroxisome proliferator activated receptor gamma(PPARG)
epigenetic silencing and mediates colorectal cancer pro-
gression[J]. Oncogene,2012,31(49) :5061-5072

Zhou L,Shang Y,Jin Z,et al. UHRF1 promotes prolifera-
tion of gastric cancer via mediating tumor suppressor
gene hypermethylation[J]. Cancer Biol Ther,2015,16
(8):1241-1251

Wu SM,Cheng WL,Liao CJ],et al. Negative modulation of
the epigenetic regulator, UHRF1,by thyroid hormone re-
ceptors suppresses liver cancer cell growth[J]. Int ]
Cancer,2015,137(1):37-49

Qin Y,Wang J,Gong W,et al. UHRF1 depletion sup-
presses growth of gallbladder cancer cells through induc-
tion of apoptosis and cell cycle arrest[J]. Oncol Rep,
2014,31(6) :2635-2643

Mudbhary R,Hoshida Y,Chernyavskaya Y,et al. UHRF1
overexpression drives DNA hypomethylation and hepato-
cellular carcinomalJ]. Cancer Cell,2014,25(2):196-209
Zhu M,Xu Y,Ge M, et al. Regulation of UHRF1 by mi-
croRNA-9 modulates colorectal cancer cell proliferation
and apoptosis[ J]. Cancer Sci,2015,106(7):833-839
Ge M,Gui Z,Wang X, et al. Analysis of the UHRF1 ex-
pression in serum and tissue for gastric cancer detection
[J]. Biomarkers,2015,20(3):183-188

Yan F,Tan XY,Geng Y,et al. Inhibition effect of siR-
NA-downregulated UHRF1 on breast cancer growth[]J].
Cancer Biother Radio,2011,26(2):183-189

Mulder KW, Wang X,Escriu C,et al. Diverse epigenetic
strategies interact to control epidermal differentiation[]].
Nat Cell Biol,2012,14(7) :753-763

Tien A,Senbanerjee S,Kulkami A, et al. UHRF1 deple-
tion causes a G2/M arrest,activation of DNA damage re-
sponse and apoptosis[J]. Biochem J,2011,435.175-185
Achour M, Mousli M, Alhosin M, et al. Epigallocatechin-3-
gallate up-regulates tumor suppressor gene expression via
a reactive oxygen species-dependent down-regulation of
UHRF1[J]. Biochem Bioph Res Co,2013,430(1):208-
212

Wang F,Yang YZ,Shi CZ,et al. UHRF1 promotes cell
growth and metastasis through repression of pl6ink4a in
colorectal cancer[J]. Ann Surg Oncol,2012,19 (8):
2753-2762

Daskalos A,Oleksiewicz U,Filia A, et al. UHRF1-medi-
ated tumor suppressor gene inactivation in nonsmall cell
lung cancer[J]. Cancer,2011,117(5):1027-1037

Miki K,Shimizu E,Yano S,et al. Demethylation by 5-
aza-2’ -deoxycytidine (5-azadC)of pl6INK4A gene results

[49]

[50]

[51]

[52]

(53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

in downregulation of vascular endothelial growth factor
expression in human lung cancer cell lines[J]. Oncol Res,
2001,12(8):335-342
Dai C,Shi D,Gu W. Negative regulation of the acetyl-
transferase TIP60-p53 interplay by UHRF1 (ubiquitin-
like with PHD and RING finger domains 1) [J]. J Biol
Chem,2013,288(27).19581-92
Abbady AQ,Bronner C,Bathami K,et al. TCR pathway
involves ICBP90 gene down-regulation via E2F binding
sites[ J ]. Biochem Pharmacol,2005,70(4) :570-579
Cui L,Chen J,Zhang Q,et al. Up-regulation of UHRF1
by oncogenic Ras promoted the growth,migration,and
metastasis of pancreatic cancer cells[J]. Mol Cell
Biochem,2015,400(1-2).223-232
Zhang Y,Huang Z,Zhu Z,et al. Upregulated UHRF1
promotes bladder cancer cell invasion by epigenetic si-
lencing of KiSS1[J]. PloS One,2014,9(10):e104252
Jung YD,Shim JW,Park SJ,et al. Downregulation of
UHRF1 promotes EMT via inducing CXCR4 in human
cancer cells[J]. Int J Oncol,2015,46(3):1232-1242
Unoki M,Kelly J,Neal D,et al. UHRF1 is a novel molecular
marker for diagnosis and the prognosis of bladder cancer
[J]. Brit J Cancer,2009,101(1):98-105
HREAE, JHIZETT, % B hUHRFT 5 BRXE A i
SKOV-3 4fi s 5 A T s [) ). h AR S g oh L,
2012,19(8):1589-1591
Geng Y,Gao Y,Ju H,et al. Diagnostic and prognostic
value of plasma and tissue ubiquitin-like,containing
PHD and RING finger domains 1 in breast cancer pa-
tients[J ]. Cancer Sci,2013,104(2):194-199
Un F,Qi C,Prosser M, et al. Modulating ICBP90 to sup-
press human ribonucleotide reductase M2 induction re-
stores sensitivity to hydroxyurea cytotoxicity[J]. Anti-
cancer Res,2006,26(4B):2761-2767
Nishiyama A, Yamaguchi L,Sharif J,et al. Uhrfl-depen-
dent H3K23 ubiquitylation couples maintenance DNA
methylation and replication[J]. Nature,2013,502(7470)
249-253
Abusnina A, Alhosin M, Keravis T, et al. Down-regulation
of cyclic nucleotide phosphodiesterase PDE1A is the key
event of p73 and UHRF1 deregulation in thymoquinone-
induced acute lymphoblastic leukemia cell apoptosis[J].
Cellular Signal ,2011,23(1).152-160
Fang L.,Shanqu L,Ping G,et al. Gene therapy with RNAi
targeting UHRF1 driven by tumor-specific promoter in-
hibits tumor growth and enhances the sensitivity of
chemotherapeutic drug in breast cancer in viiro and in vi-
vo [J]. Cancer Chemoth Pharm,2012,69(4):1079-1087
[WFsEH#] 2016-01-03



