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Hesr, o 3.5 kb ek AR A A rh B 1E e H
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Fig. 2 The structure of ASK™
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REAZ N0, Kim 250900 A& B0 huCde7 38 o 46 A X 1T
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% J 1 huCdc7-ASK & & #& 7] LL7E ASK | 1)
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I huCde7 £ G1 i ik C4 K e85 & 2 g Ok -,
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SRR N BB TR AT AT LAHED huCde7 Al
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Mik%; c. ASK #E motif-N /- 5 F &5 & 4Ltk L
JF 38 ik motif-M Al motif-C 5 huCdc7 45 & ik 1M i
i huCdc7.
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huCdc7 %} MCM2 PR AL BE AL s FST, WA
RHFFAAFM A, WA HRIE huCde7 28 i B 1R
. MCM2 [1] Serd0 FM1 Ser53 25 {if i 3 Jp & X
MCM2 B35S, Tsuji ZE00UIA K huCde7 A&k 1k
Ser27. Ser41. Serl139 Z&Av mi K2 HEHE MCM2.
1M Charych %5 & I Ser229 tH 1] fg & MCM2 i IR 1L,
WOEAL AL BeAk, CAWFFTER HIOMCM2 4G
TG REIL T B Cdk AT HLBERILIEI 2 5. Bk
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huCdc 7 7 I8 i @12 10 41 o 5 191 o DNA 523611 2
Rl PR 7~ AT Y32 DNA S8R 34T

Fig. 3 The mechanism of huCdc7 activates
the replication of DNA
B3 huCdc7 i#iE DNA & HlE21A B4 H)
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MM S ATR/Chk1 3 722 A 200 4 i J# 391 7 DNA
ST B s Y H AT 22 3 45 52 DNA 4ERR4l
W47 S A 1R A AT LA |2 DNA #5473 114k
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1 19 A MCM2 B5005 17 1 BAAM 1) 2 AN A s A 3L 3
RIS PERH I DNA Z il GE S %, 5—J7
[fl huCdc7 i& i i B 1R fb Claspin Hf — & Bi%
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NS

3 huCdc7 EMERIXFE

3.1 huCde7 EHEMMERESRIE

huCdc7 7 1E % 40 JE 3 ik AP 2 A AR 1,
I L2 040 i J8 J v — S D R4 Bh AR R g, A
WAL T—FhBh A PARIRAS. 70 e 4 i B by 140
JAIR AL, huCde7 f& AT 57 R IA R i B
TIRAS. Hess ST ERE, T huCde7 7££ Fh
JiRgea 0 HL ek 0k, 1R IA 1K huCde7 Wi 12k i yRg
0 B 1) FE B RR ] MCM2 (3t B354k, Rl 8k 1
JI SRR 440 ) S BB TR, AT R I huCde?
TEFTAT SRS g 40 i FE AR 2R S s Y s 3R, X g
7 huCde7 [R5 s 2R 55 Il 4 e ) 6 7% v g
EYIMIER . Nambiar ST R LA 2 A B kR
IR A1 M R L huCde7 fliBh & 1 ASK /2 &
FIPORE, XL H5R huCde7 7848 48 i
TG TE. BEAh, huCde7 (1) 57 i 28 I8 RIS X i
P A0 ALY 29 Pt R B AR OCEE I /E ], Tenca
SEBI ALY 25 Hu AT etoposide AbE i 41 i J5 &
B huCde7 Kt REH-BAMm T, W5 h
huCdc7 2 i i B 2 A, MCM2 F1 MCM4 1) £ 4N &
FERRAST ACRA T 3 35 DA T vk e 4 i 52 21 (1)
Wi, BARRILN: a. MCM2 ZAM A Serdl
Ser108 257 s R L Ae it — DB G EZ AWM
EhL; b, MCM4 ZA7 s BER AL RE LA CdedS 724
Ok EASBERERG AT, A DNA & Hlk i
Wr. [EIHF, Tenca Z5ik &I huCde7 iA 7] fE i i 1
YL TR R T 1 R ER R S AR RO SR
SELZ ST T SCHE, B AT Flvea 40 B 52 380458 5 o R g
AT, 53 A WFFTUESE huCde7 ] LAIE o i
IR AL Claspin K1 — 2 ¥0E ATR/Chk1 i % bk
24358 B2 A DNA SR R4 g 41 .
3.2 1§ huCde7 1R BEA T

T huCde7 X R 4 B3 E . #6785 DL et
PR PR E R . T SR 4n s
VE . FERIRFSER E, Montagnoli 5P14% siRNA T
PEE AT IN MR 20 ke 4] huCde7 &k, 52

e R R, MCM2 B0 A7 U B R AL 7K 1 KK
IR, PR AN DNA SR G52 2], R
AR, AN, A8 pS3 R B R iR 4 A R
huCdc7 # siRNA il 5, AT A7 254 Hu 4b
MR A0 M & L, DNA K B4 K R A
ATR/Chk1 4% B2 MR 1 Chk1 (1) Ser 345 7 &
TR KPR AR, 35037 40 AN B8 1 0 0T
DNA Hif Wt s, AR AR S JH MY 73 HU) DNA
TRk, M5 1E M40 DNA & HI7E S
(2 LA R 4l JR 2 3k 3E ps3 IR TS, Im
SEPAE— DS R I, AE pS3 i BE I i R A P R
huCdc7 #% siRNA 7 50 J5 DNA & il 452 £ K 46
MABENZ, ATR 7] LUE I 30 p38 MAPK {24!
JifRg 4 B A AR T 1T 2 huCde7 #% R 5 Ak T4
) 30 ) I A e DNA AT, e
HIEH DEel ps3 v LA OE Hdt—20 B AT
P21 A PH 1140 i f S ek AT I e AE 52 45040 40 i LA 4
FRA0 MR IE A AE. 57 Kim SRR L, huCde?
B sIRNA #1415, MCM4 19 N 3 B iRk K P R B&
i Cdcds A Re e A7 B e o pk BT S HIR IR &
WICETE G, XA — @ R FE BT e i) 1
A DRI B REA R A o i g 40 1 L huCde7 3%
PRl T LA 2500 ol T 4 A I m i 3 e 4 i
IR, EG I3 40 B JC 35

4 huCde7 &I B9

EARAEFEN GO WA ) huCde7 @HF T2
WL, (HEEREHA LRI, HIL huCde7 5 —
A 40136 %) -PHA-767491 (2-pyridin-4-yl-1, 5, 6, 7-
tetrahydro-pyrrolo [3, 2-c]pyridin-4-one) 1] #ff 57 & B
IR T AR huCde7 B AR TR e B OGTE.

PHA-767491 S8 ATP Z5 R AR ALK N o
TAED, CATZ A 2 B AR AL 7 R 4 2.
PHA-767491 J& il it 56 4+ PE 1 15 — L83l 25 5 ok 1A
S0 BB R AL T RET P& 4). Vanotti Z5EBIT
FOWAESE TIX i, AT 6) PHA-767491 3L 50
Z BT AW Bt 4T 45 K i PE (structure-activity
relationship, SAR)HF5T, &5 R KW, PHA-767491
55 FCAAT AR AR LG AT S I U AT 2 4 RS 1
L 5 huCde7 HARBREM Iy, DR GEAR A Rt
W ATP F1 huCde7 FIE 255, ARATT R i Ty
huCdc7 F1 ATP 5k PHA-767491 45 & R A, FEiA
4 huCdc7 [¥] Met 134 E1 S Ji 12 FZEN T4
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Fig. 4 PHA-767491 molecular structure®™
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1T Montagnoli 25 1] PHA-767491 4b i i %
4B )G R, PHA-767491 g4y 714k 4 3 huCdc7
i RR ARG, AR T R I RNA R &
Bl 1T 2205 A0 I A2 b R B AT 50%, IX AR
51k huCde7 70 M8 40 i FL I8 s (kb . b
huCdc7 # H A5 PHA-767491 #14], MCM2 [
AJ RS 7 AL Serd0 BERR ALK T-A0 HH I 6 2 R B
DNA & il U5t B 2 =2 2 7 $0 ), (7] i A Al
huCdc7 A BE5 5 — LL 40 fu DA X) 40 Mt Jl F3 43 4 A
B S A R N . 240 huCde7 1 p53 BB ) i ee 4
MO Hu A0S B, T e 40 J G2 16 R0 Ak
7 Z5%) Hu & B 1 DNA #5345, 2R 28 A
~-H2AX. 4735 1 ) caspase-3+ 2¥ ADP #%¥i 5 &
filf (PARP) K 1= SRAET5 5 s 40 otk N T2, RIS
9T /NS K& B, PHA-767491 %} Cdk9 45 1K
SRR, Cdk9 i 40 s fE 4 BT i T
Mecll Fil Xiap ikt NI, M KRS0 T i 4
WA AETHTZ LR, AT T 1 — 20 ) e i 75 3k
AT IR R 28, R FIE 1 PHA-767491 1]
DAY AT g A, 7 b S s R Al A A
B0 AL T3 2L 15 40 M LA 2 P53 ThReSE 4 )
oy ZAY IR A EEfIVE . PRI PHA-767491 1
o huCde7 (PRI e R ) & g v, ik
i R 4 B R T I IR A R B AE . Atk
PHA-767491 1E A 5uss H 254 R AR R (1B 50 F0
RREHT 5.

5 [OEFfIREE

Cde7 /&4 A h —AEER T EN, &
AJ DL % MCM2 AT MCM 4 AR [5)47 55 1 1 18 4
RIS A L P DAY 40 i 5 3 e DNA &I
[P LHFI DNA EHIE G I MAE . A I nT
PAidE 22 5 ATR/Chk] {5 5 il B >k B 6 DNA & i
. LR VELZ ST O 4 £ huCde7 A Jisg
B UKL AEREDINER. BT
huCdc7 255 41 Ho J& 34 1 i 55 0 2% 2 b 3L 48 2% 14

Rk, huCde7 [F 2 W HLEIFRATT H A7 A K3
&, W oa. EANNLE I huCdeT BEEUE I& EHL
Hil. b, AWFFR A0 H T Cdk %) huCde7 A
ASK #RATBERRACAE IO, E ELARAT A o] B ) BB 1
REFS. c. huCde7 J2 i i 1 &2 il 45 Al DNA
TRAAGTRLG: pt RS BLARI (0. 3K SR o] tH0Ks 2 A SR AT
T 1)

B A5 B2 AT B 3l A B ) huCde7 46 71
PHA-767491 1/F 5T, 27~ PHA-767491 n] LA AL
b2 ok T8 0 M A2 A PR JEC 4 RN DINAL 45349 1 I
B SN, DT AR 8 e 0 ) 9080 1 0 1 5 40 G
BEEAE. AN PHA-767491 1k K FAK 1 g 40
Ja 1 Pt 24 M (AR TT 259 Hu),  BRLGAE A JE 6
PHA-767491 B A H BT T2 A5 o] LK 40 i 71 5
SCAh 250 N A3 vy RO e a. FEND
AN R T 2 R R AR T 9RAR, IR A R e
PEI) huCde7 ASBEIR HIXFl [ £ DNA 5842 H 475 (0
B HA LR AR SR Y DNA 245 Witk 37 254 Hu,
AT 290 IR EAT V6T B huCde7 AT BAS 5
FI| DNA #1473 Jx I HH & ST AGST 259075 K ) DNA $it
i, YRR AN AAT, X ORBRAR T 1097 254
R R TP IR . Sl K PHA-767491 F
T I7 25 4545 A T RE S BILGT b RE 40 Jid DNA 42 )
A X EEIER . b, A huCde7 #Hl
AR FE L A VR TT . AR e,
ST R AT DAL 40 B R 5004 DNA (445, BRI 4
huCdc7 f7LE R 7] %5 540 i =25 DNA #5140 [ i, &
S, deP g s, A JaEAR IR &R
AT AT LA R R T huCdc7 170 45 4 47 20090 25
FEPATT, AE huCde7 $HI 705 96 55 DL A 2485 Y
(1R A5 RLEA T 1 ] 47 FH LAHRCAS S I B AR i g v
TR

B2, Bi% huCde7 1E A ML LL & huCde7 Al
IR 2 I AW TLER N A7 B T FRA TF 5 I
2 A7) huCde7 FiFR F vt B R B4 B
(R IR V6 T 7 8 AT BRAR IR VAT 250K
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huCdc7 Kinase and Relationship With Tumor®

LI Wei, TIAN Xue-Jun, LIU Li”, QIAN Cheng”
(Xin Yuan Institute of Medicine and Biotechnology, College of Life Science, Zhejiang Science and Technology University, Hangzhou 310018, China)

Abstract Cdc7 protein, a serine-threonine kinase, acts as a regulator in the initiation of DNA replication by
phosphorylation, and is also implicated in S phase checkpoint response via the interaction with ATR/Chkl
pathway. A human homologue of Cdc7 (huCdc7) is ubiquitously expressed in human tissues, while is
overexpressed and activated in a high level in many tumor cell lines. Recent studies show huCdc7 kinase play an
important role in the development and chemical resistance of cancer, and huCdc7 has been accepted as a new
biomarker of tumor. More recently, it has been reported that PHA-767491, an efficient inhibitor of huCdc7,
suppresses tumor growth without the damage of normal cells. Thus, the insight into huCdc7 kinase and its

inhabitors would provide a novel strategy for tumor treatment.
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