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7218 =84 oz 0 WA 49 Ago|aL;

ml ¥ vle E@F o 1 B 20]11;

nle 5HAOE 0 A 49| Aol
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[0022]

[0023]

[0024]

[0025]
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Xk K, 2 x'e =emow C, -Br, -1, ®E= -Folt},

et
T 02 S JAE R s gldAclA] PONA 48 JAsH: wyel AFEa, A7 ¥y A7) o
AANA E BAANA 71 wkek 22 BehE, T o]o] ofAlg AR 8T ed 9& Foldke Ae X

&1, AOH1160°] 7Ntel A dlo]E|lE HARgTE. & 1A% AOH1160 38}
TA]EE, AOH1160W oﬂ LEL AE AIZIE R § vk o8] AlETY. & IBE QIZF NB AlEF, SK-
A&), SK-N-AS (HAHZ 2 SK-N-BE(2)c (423 ©<9))e] AOH11602] E}Oks o] Eastol wjy
AL HojFe A 1?41&013}. H]-o}Ad 7SM0032 Al (A4 %EH) 2 917k PBMCs (&)
A3 AOH1160 X Zaboll vikwAch. AOH11602] F-Ajslel wjkw A% ﬂlZ%giH ARSI AE A
CellTitor Glo FA (Promega)el 3] A=A}, ZHzhe] AEF9 EHO}O% izl 352 A rslw wh=
T HitE ezsh ”E%/H}OM EF AAIRIT. & 10E TRB HEH AETE 2443 Fek T3,
AOH39 (N-(2-((2-wl & d)obn| ) -2-2 ol e )-1-L}Z Eolu| =) | Ei= AOH11609] thdst v =2 A=l 2
< BoF= A agzeln. RB w“ﬂ*i shghE ol v g EdolE FuoA A w9 (RLU) =
ol oef AAEAT. 9 T3-X 58 AEZEE ANE; FAZE: AOH39 Hi AOH1160-XH8 A EZYE F
] 2l&. & 1D+ PONAel Ajtshs Aol HFE REE onAE Z=AIST. BEe AAD B E] 98 7]
of MY EAATE S0ns WEFs s oAl o3 F7tE AAEUTE. Shownd ALwAolil (2~EOR) AF X
Z1 9] PCNA EwWolth. PCNAS] L126 - Y1339 T Z7]e 34 Yz 34 % o2 FAHCLE. olnA =
AOH1160S theksk & 3| ~¥ oz 783 AOH39E 3|4 AE o=z A HolFETh, 1B 1 pMel PCNAE ©]
&3h= SID MR Ao zHE dede] ~HAERS wAgt. 13 SfE Fx2= %Héz} ghls whEl FH oA
HolAth, ~AEY 1)& 13 3z ~HEHo|1; ~HEY 2)E AOH11602] F-AJstel] PCNASE E3HA1= 30 pM T3
o] ¥3} ~dEHo|t}, AHEH 3)& 30 uM T3 2 2.9 pM AOH1169] Iz ~FEHo|x; AHAEH 4)= 3.2
uM AOH11609] ZAJ&te] PCNASF E&a= 30 pM T3¢ X3} A Eo|t},

1A-1E+= 72 ek PCNA

=2
F

biz) r_|>; 1‘)1

%o
o)
[o

oLo&rsi'~

T 2A-20= AME F7] AAY H%, DNA &4, 2@ AOHL1609] o3k A|FEAEALo|A Hlo]E] S HAMSICH. = 2AE
7M0032 (A~#HEF ] HEPE AlE]lR) Ei= SK-N-DZ (AFE-] AR Ag|=) AE7F aAg=Aqar, Plo] 93|
AAE AT, AAE AIZF FSF 500 nM AOHI1600.2 A 8H & FAEZSA o3 v‘i—ME]Md As BAFE o

Ho] ~HMEHS wAETE, & 2B AA|E A|ZF Bk 500 nM AOH1160¢] ]3] X =¥ 7SM0032 = SK-N-DZ Al
FERE FEE0] g2 B 8 EAHAY AL BolFEs Ao Ao ojmxje|t}, & 20-2DE TUNEL
BAS HolFE ddle] o|nAo|t}. 24A17F H<F 500 nM AOH11600 o)3) X =¥ 7SM0032 W& SK-N-DZ Al¥+&
Zalolmol M uAHAT. AE AEAEARE TUNEL AACd o8] 245, = 2C DNAA A ghhel] 2k
TMR E3he A EZXEALS AFst= AEES Yerdt. DAPI fA4H e #ASH, 6 T2 = Ay
ool A Mol F ol s MEAEA Azol EARE HAtsEdn Zes/vlo M* XF AR =

st i), o] FE 2@ e oo 79M0032 E SK-N-DZ Ml¥E Ztzto 2 RE AnES vebdin).

3A-3B. = 3A% DNA 24 (DNA A5 AA)e 259 7Yoa] AAE= 7E DNA 7}eke] o|n A2 HA}elL,
3B AOH1160°] ]38t EA] ¥3 AA9 JgAS HAFE 3|2ET1HW . T2aE AEE AHIE0 X8 o)
o]% CldU ¥ 1dU, 77zt &Aste] ¢ay oz Aol =AU, 5dd 2 FEU LEE FAE &abd e
2 QlFuloldE T8} AOH11600] $lE HEE xto @A A}%ﬂoﬁ:‘r = 3A9 ]u]x]‘:‘: AOH1160%} 35}
A AEZZRE TAE DNA 7FEe] dZ2FQd ov A& HAR. = HstE o B AxE g2y
AW AOH11602F F#3HAl Al 30 23 HHZA <0 DNA 7}%2i$E1 % J% CldU (8h2 34 2 [dU (o] F2
wm HAYE DNA 8ol Zo]g EA g},
E 4. & 4% HR-"I7NE DSB Xf9] AAE BoFE A a2 E =ASTE. DR-GFP (FAME) 9 EJ5-GFP (¥
) MEFE [-Scel wI7FrZalolA S HHA 7] p(BASce Zatamto) o3 AdAFoz FARIHAT. &
AR 3 A F, AEE A4S A eiAY AOHL1602] thFdE wEE A HEATH. DISOR X=H AEE U

o !

o PN E
\

¢
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zozA AgHAT. 428 AEFNA J15H GBP faAel BBel ols) EAHE, IR (354 ART) 2
EI-wl/1E (991 wsle) DSB el Evbet Aw A% e fAEE GFP-o AlEe] Ahtl Z Al
Aol vls) Zzte] MEF W AR 2UoRRH 3FoR AR

=4 o8 AUt WETO R
BRAAYL Fela/rholu s B WAZ ez ch

k1

5. I 5% AOH1160° e AlxEeelel] @ e BolFs A adZE =A%, IZE SK-N-DZ NB
AEE 18A17F =<F AOH11602] 500 nMe] &4 == 4 ZEHel (CPT) 9] vt wek FaslA A
HAok. Axe 4 A= 23] AFEJL FE2Y F <t *J*J‘& Hj A el A Al g = A
th. AOH1160 §lo] Al=ZEtde 93] X5d HAU AOH1160 & §l
of HAU ZF2Y FHLER AarstE vk, FF A=FEE FOAOH1160¢ o5 A @Ahﬂ 2 JHEE
(4H23)2 500 nM AOH1160 = 93] X5d HAW Z= 14 ﬂ"Ei ﬂ?fﬁ}ﬂi’iﬂr paga) ‘L% ze o
ste] 3T o® FEUS HlEHsE FastEHAL F2&/Afo < =
R

% BA-6C. & 6A-6BX= A AU AOH1160¢] ©]3F ok Al Ao =8S HAlst, 3|2Ea9 % 6AE 4 F
ol H|3|Z ©% i 30 mg/kge] AOH11600] A& SK-N- Z o] 2] =
EAgth, 42 A3 niA| e olF whe-A~REH Ty 121@ TF %S
Holt, Ay vslE @52 XudH ve2E Yehda 4
T 6B TEF ATs AAAHLE =AET. 943 HEE dso= x]i% U}Tié— [ 2= AR T A A= B
AOH1160°.2 X 5% wle-25 YeiY. & 60 T oAF sl =
LxW x0.5)0 7 B2 A, S A7 30 mg/kg AOH11600.2 X5 H np$AgHE
F39 & ez 34 AP v5]E gxo® ARy w22 RYH Y H3E yehdoh, = p < 0.018 Y
I2Ri=

b

9?

E
i,
o\
02

T 7. NCI-60 #HYd A, F2 o F¥S UeHE 60 ¢ AEFE FAHYEE, NCI-60 e Al A

9
AORLIGOS] &3 5-6% AT AHLE. Showme: A24el ALTN Gistel AAH Log 160 Golet. A
Fo) A7) Ee Fb 10502 ©F 320 mMl E 3.2 x 10 Nolth (o]9] Log @& LlZelA -6.50 o HTh).
47 AFE TG & AF2ol o8] A5 ALY,

T BA-8B. E8AE mhe-2 AU ofm= ddde] o] AOHI160 Aste] HElE mAldth ® 8BE AP B FE
A7l AOH1160°] HAA-& =AIGTE. AOH1160E ©FA% Balb/c w22 HE 378 oA w=A 2=
th. AOH1160 thAb=o] A AmvtEef9)-d7 TFEAH (LCMS) 42 shgtEe] #= 4

ob o] o= Auke] oj&f ZafjEAth= AL Lohlidit. 7] o= Ak, AAFelM nER R
a2y g ERew T dodA s dEsA °‘t, 7HE ol HE A, ES-19] o3 Fufj ks vt
AOH1160-& A}, o], B QIZke] dgolAf, ¥k oz} ES-1-23 vhg-2 (Esle/SCID) 9] FAolA <

32

1

o1 % o]
t}. Esle/SCID vF$-2=u] AOH11602] <HA AL | AOH11609] A& 4d3lE AAAT= AS FHaIR L, ®ot

s ES-10
ohUeh AOHLL609] oFel 4 A& 17k Fa B3-S Wyshs nhys wae Selstgr,

% 9. AOH11609] oF&3h2 A, oFsdhd A4 drjy B F=/3dES s5o] AR WkeAE A4
=4 FR3}. 7] Ao A, B F3ES 20 mg/kgollAd A= AR AFoR HFE Esle/SCID vl$-2=0] A
THAT. AL FoF T 6 A Ao R E AT, A0H11609] 7 s NSl o3 AR HAT

% 10A-10B. 4F&-24 F<t AMES (MDA-MB-436) S ZF-E] fal® A olFola] T4 oA, o|Fold T&
= $2E AT Yy vEE 9E e 40 mg/kge] AOH1160 AEFEHATH. Shown A+ Aol A
TY F9 (= 10A) 2 w92 AF (= 10B)o|th. 7] AFoA AFEH Esle/SCID ml$-2% H3|E @5 (
JoF2 =)o 93] = 40 mg/kg AOH1160 (ZAFZFE)e] 93] 19 13] X = HJArh. AOHI1602 TF 434S o
A RAARE, ddst AT FAE obr|ehA] eodtt.

T 11, 7 mle]a R s HANA AOHLIL60 PHA. 12 oFE diALE AdAE= F8 Z7]oth. $E& 1 mlela
25 7oA AOH11609] MEAS At tiabs A6l ofsl, S AOHII60 thAE QA= F2 74
25 ZASIUTh. AOH1160> 17 2+ wlo|Z 2% o3l NADPH-o|& WAoo 2 Hiw- d 0]-3lo]| =543 5 F3
T2 AR E Tt

%= 12, w92y HEko) A AOHL1609] &3, 3gES FU4 B vl wF 13 AFHAT. A A
A AREE WG AxE FAHGOAE TF A SHE A T+



[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

[0032]
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Helrh, Aolglt vheol) Fael Ath A4S 0D Auizel od) WA 4B Z4e od) AAHAY.
B HNEFF 43S AR

T 13A-13F. AOH11609] <P A1 FrARAIRL, AOH19969] <1, AOH1160°0] Zhd] sto]l=FAstE g3 F+= diAbzt
|5 = Aol Wy Wi, 9+ B JHe] AOHLI60 FAHAIE FAASHAL, ol 5 ¢F

AOH1160S =3kt (= 13B % 130). ©& A= o-vWEde] o8] xddE g3t ol
zh=t} (= 13D ¥ 13E). 39l o-wEelo|Estd AR, AOH1996-> ZF wlo] A 2<% 717l A NADP
Atell Qb A oltt (= 13F).

oo

= 14A-14B: AOH1160x %, AOH1996S Megl#xo =z w
Hd ME (2 M4BE APEAIZIY. 7] Sd3E2, 435
(hSAEC), 2 PBMCsE 2Z&3l, H-Hd Ao HA 545

°
lu
il
e

Rk EToA AAWATE (B 144) D 2AE
A =71 ME (7TM0032), QIZF 2 7E AF AMxE
pas
~

=t

H-SY5Y 2 SK-N-BE(2)c)ell A S/G2 MXE F7] HAAE
A=

= 15A-15C. AOH1160* %, AOH1996<> 4174 LAl
OFZIN AR, AAF AFE (7SM0032) A A &I}

Fel
o\
=)
Fel
[

Ll
i)
ot
o
ol
>
bt

ug S AAslr] et FAE e g

A 8 gd (PCNA) Z2]2 DNA &4 2 A Z-oA 44 da88
stttk B2 W] oF M B FY 2HolA EAo] LHE , H]-¢
Agtek oF ¥ PONA 584 (8% caPONA)E R E ATk, caPNA-So] 2 A F-917F PONAS] 99zt o4
F2X gHol A L1267 Y133 Ale] =1vkE Zo] WAk, PONAS L126 - Y133 el o3 FEHo=z 7|«H
A%k 70 &g st w43t 2@ AFEH Zdyo] o9&, H2 ¥l v-oA AEd A

xF (NB) AXE AMYHoz AMEA7]=, ZFEg PCNA SJAA|], AOH11602 2l
AOH1160S DNA E-A1E whafstar, M54 AxF wi7le DNA 7S 2pdela, AlE F =

AZY AEAEAE FE8} S5 AaZgd X 5o kA7, AOHL160 FEo AR o] &7}
upg-22of A ALY T o] of7] glo] T S AAAZIT. ol&

=

elA 8l AR 5A4S AT NB ARE Atd AuARA o] F4E AT

r

H

PCNAE, T2 2 AE ZFEAA, DNA FA, MxE F7] Ao, 2 DNA &4 X [10]& x2F3=,
Aol Ax e Sl fA3TE. PONAY oAl= T4 AAS A 7= 2 Wog Hojxa 2
ANl AlmEE PONA 7159 thFst SHS xpdsly] el Htol AAIEATE [13, 19, 39-42]. nmPCNASE caPCNA
Abo]l L126 - Y133 Gl A 2 Fx=uU ¥ [16] Z28)al L126 - Y133 SEFEo| =2 3l AXE &
HHefe]=7F 19 FoAg BEVCL PONA ZE28-S Add 5 Qla b= Alxze] Jdst 54 o] gflo]
NB AEES Helzxom aAbdA7]a [18], PONAOIA L126 - Y133 999jo] wiglzel FHolgte AL HoFE
AT

o2
£
ke
Lo

d

AOH1160& Egeh=, PONA 7le& AAINZI= 2iah 3Hghae] a4l ol & WA 7. & 8
FE2 oFE W FrrellM e om Algpsith. AOHIE0S 5WE dAI ¥Ed A8 EAHS zhet)
AOH1160-2 A3 AT o] grbsE

oo AAMoz Fold F 3P 54
A ARl wekA, Wl 7] BtEel 4FA W
ge g9 AR

A PCN

93 NB A&
[e]

2L

= =
g PAATE e BEe aEe ARE AN

2o
Z

A (el

=
= )
& ga el A

A==
= )

A. el

B AAOA AFEE oo e @ AR A&Rol ol 5o Fae] onE pirh B AAA
AN e T2 D AL setd )ERolls A8 5 At wE ol we A,

i

AL, #HFAA 50 V15d, 25 FU] S or AGHE A, o5 T S50 &
o8 T2E 71Fas oA HET set oz FU¢ ARAE P, oE 59, -CH0-= -0CH-¢k 2
=t

go] "dAre, aZivtew me E UE A@Ae Ay, 2 AFHA & &, AAF (5, HEAR)
EE BAY v-89 ga A (B '), Be o5 29 sy, ol od xshd, w@d- e o
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[0034]

[0035]

[0036]
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TEXE § 3 AdE g4 AR $E e - g ot guge 33 5

10719 &4s o9 ke e de, HiARA R, s 2R Vs AT

e, n-Zzd, o]i g, t-%d, ol&aRd, sec-Hd, (MelFRIA)ME, d5 59, n

n_@l/g, n_?ﬂ%, n—% = 1 O‘I

EE 4 AFE Ze glolvh. Bxsid 47

A=d, 2-oladEHd, 2-(FEHd), 2

Bd, 2 aF THA R o)ddA. &=

BololE= ¢7d RololH Y &

shd 4= ol

gol "L, aAWOR W E UE AIA dFEA, dE dFEA = 3,

gE 27} 2oz, Ak o2 | —CH,CH,CHCH-S 2] v gkt), A& o = =

o] &4 AAE 7hd Aolal, 107] olste] ©a AAE zh= Zo] B oA wigAsth. "Ag @A EE
Z

AF ggAre, Aurown g oshe wa UAXE

el

%0,
o
3
Al
I
%
=
X

N
=2

N —(E
o
oo

A (08 Ba BAe

OE]_
47d EolojEd = Slvh. & Holof

il

"AAdEe, TR R wiE I UE XA AR A
grze omat,

gof "AHRY L, TAVOR EE E e Folg I, 2e) ATHA W= @,
A W-2Y AbE, EmE olEe) 2@ TS, OB Hol® 1Y vBa 94 B Holw
(S &9, 0, N, P, Si, == 9)& Fdstar, H o7|A 7] 24 3 & das A9 o st 5 gl
A FHEAAE HeA o | Atk FHELA(E) (d5 &9, 0, N, P

27 719 defe] Ui Al E= G b BAke] ym Aol e fAd] Fd ¢ vk 2 o=, #
Zj"g_i —3}7]% E@'tﬂ'd{‘ _CHz_CHz_O_CHg,, _CHQ_CHQ_NH_CHg, _CHQ_CHQ_N(CHg)_CHg, _CHZ_S_CHZ_CHs, _CHZ_CHz,
_S(O)_CHg, _CHQ_CHQ_S(O)Q_CHs, _CH:CH_O_CHg, _Si(CHg)g, _CHQ_CH:N_OCHg, _CH:CH_N(CHg)_CHg, _O_CHg, _O_CH_Q_
CHy, 31 -CN. #Hol 2709 m== 370 Sel=dats d559 5+ da, 2 o= -CH-NH-0CH; 3 -CH-0-
Si(Cly)zolth. slel=dd BolofEl= /9] sHl 29l (5 &9, 0, N, S, Si, e P) & 298 5 gl

FERgd RololElE 2719 Meldom Aot HHEAA (4 &, 0, N, S, Si, == P)E £ +

)

it
_‘>v_‘
Ho,
b

¢
¢

o SE R RojolEl= 37e] Ao Aoldh H=dAt ( , Py & 29
T Ak, FEHEEA RojolE= 47fe] deHor Aol FEzdA} (& &9, 0, N, S, Si, £E=P) & %
e g Slr. dHEEd RolojE= 579 deHer ol FHzdA (& EW, 0, N, S, Si, == P)
g . dHzdZd ZolojE= A 8/ deHer Aol FHzdA (dE =W, 0, N, S,
Si, == P)E 23 5 3o

FAS, gol "AHEAAA S, TAWOR EE E e AR AREA, T AFHA B F, A
o vpe} o], sERARRE FUH 27k e Jvisha, MABYOR, ~CH-CH-S-CHCH- 2 -CH-S-

# 2
OR-CH,-NH-CH- & 88}, alel 223 7o) dlal, alelzgas £3, A4 299 s B- 5 258 2
12 5ol (B 5W, dAASA, LAY SA], A2
%o, 974 9 Hue
etk A% 51, A COR = COWR'- 2 R'CO)- 5 ZFE vehdth, 27)e) 7148 nep 2ol

lElEd A7, B FAAdA AREE ukeh o] FHEAAE Fa A ymAe] F-2E A2
)

N
we -
my
L
re
.,

N
o

e -

)

2 z
o] o= ~C(OR', -C(ONR', -NR'R'", -OR', ~SR', /M= -SOR o]}, "slE|=etd o] Q1gH L, olo]q 54
JHl2k7), oA AR'R Fol AEHE Af, Lols dHEdd @ AR'RS FHANAY 45 wjEHd
oA 9= Ao oladld Aot ede, 54 dHzedr)e A

e = 5 SHReds], aAd ARR 5 A9shE

golE A2 RRA" W HHRAlFRAL e AR EE TE SolET xied, 9 AFHA g
@, AU L HAEEGA" e MBS BY NAL s, o)A uY BE nPE WEE das
M- fAste] Agel Felsht RE Wa Al o) Fael weA AW Bek gk F, sl
Al 2R tel, AUEAAE, Bafol BAd YuiAd] RARE ANE AT 5 A, Aol TR
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[0037]

[0038]

[0039]
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o=, HAlgA o= s71& X3 Ao ZFREZRI ) Alo|EREH, Akﬂ%i%ﬂﬁ‘, Abo] S 2 1-A}
Z2Nd, 3-AeFREAd, Alo]F29d, 3-3fo 1CEA1 Aol FRRE-3-d|d-1,2, T, 1H-1,2,4-E7
ZY-5(4l)-2, 41-1,2,4-Egjo}Ed, 9 Vet 55 A 1Eﬂi4°l%i%§ﬂ de, HiAFH R 7S
= 1—(1,2,5,6—151]53}0}015&4El% -4 gud, 2-99gdd, -g9gud, 4-EEed, 3-2E
, EﬂEE}ﬂﬂCi%‘—%—Z—%, HEglslo| =2 F3-3-9 B Eg}slo] =2 EQl-2-Y
ghslo]| =R EQN-3-4, 1-HHAd, 2-gaAd, B Ve $F9 . "Ale]FELAA" 9 " EH Ao
AZd"e, dror i I e XA él‘% A, AlelZ2 RS 9 SHEAR SR 7P o 2 HE
oS ougit}t. FERAto]EF 2 Y HololE= 19 iy FHZAA (dF £9, 0, N, S,
, B P)E XS 5 vk dEEAtel 22 Y RololE= 27l Ao R Aolgh i SHZAA (o
Atk. 3E EAME U7 RolojEl= 3/ AgH oz Ao|st
: = ta ek, e ZAfe] °
AEHZYA (A& &9, 0, N, S, Si, BEb P). slH|ZA}e]

LS, EEP) B EEE

oo kg &2
2 g o
My o
[@)]
=
1o

o
A )

i

b EE HRANe, A EE E OE AfAe dved, 99 9
AS ST B2, $% AU 1ERIY'E g
A Ut g BU, 8o "RR(CC)IDU'E

g, 4-FR2rd, 3-veriey gl v $35 s 239

© |z op
o ot _Q
i
fo
to
[

e -
o

il =}
u
to
fr
g,
@m
N}
‘M
B
[
o,
il =}
u
to
fr
-

| &= &, -C(ORE ovlats, o7]A R Aok H=
lelgadd, e T v gE deedd, Xgd £= nAgd dHzAelEzdd
T AgE e WA e ezl olt),

e BR

it o oo
z 2
i
i
>~ rlo
)
o
re
ofl
1
N

H
e
=
e
)
o
2
e

FHEAL (Z, §3 19 o} EE THHOR A4 WY (hgr el Al 1 Ul
g7lel ;e 4 Atk §% el olde, 8 nel F Aolw shst o} melel, §¥H BF nelE A%
@b gol "eERold e HojE 1% AHEAR A N, 0, B SE FRetE old 7] (= w)E
AQsa, 471 47 Ah R % 9AE Augen A, Ax A4S degen Aasac, e
A, gol relEReld e 8 1 dHzeld 7 (5, 4% 18 F A% st AHzggE w9, 3
A gHEY oF we)E TERT 5,6-88 1 dH ol 48 A5, 47

d & %
A e argls= 57He) A e THATH, gE adls 6700 S THATH, o7IM Holx 1% ag= |

Hzold welolth, vhkAR, 6,6-8% wel sERolFAL P FHE 209 welE AFsku, oA 1
Aol ;e 6l FANS AAY ge et el FAAL AN, T sl Helw 139 ;e
Aelold solh. @ 6,5-8% w2l AHzoldAL A §3E 270 welE A, o714 Ul
g 6l FAAS A, BE e 5 FAAL 0, sl Hojw 139 el sHzold 3ol
9. Aol 1S Be EE AULUAE S 24 diAd H21 E . Y R e e
M-A A e A, 1-uEE, 2rd, avpelsd, 1-918Y, 29 Ed, 3-92Y, 3-9hEd, 2-olv]
G, doluoiEd, SeAY, 2 SAEY, SR, 2GS, S-S, Sol5AEd, i
NLAEY, 5-0|HAEY, 2-Elo}E Y, 4-ElolBY, 5-ElolEd, 2-FY, -7, 2-Elold, 3-Edd, 2-9¢
9, -9, 4929, 2-ueud, s-eud, suxEelEd, Fed, e-zelntEd, 5-EY, 1-0]

A=Y, b-olaFEY, 2-FAnded, s-FEdad, -A=d, % 6-F=ds . 7] A dud
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"EhokAl" e gt oFE"E 19 Wulglk F4AQ onld wEl AMSE A M A e TS JAAT=
T8 B FRAEAN BAS ZE RAE (dE B9 SFgE, oE, dF8A, JdAA, 2d54)S AH s
A5 FdANA, FIA= st HA oY, dE FHd A, FdUdAE & XNEE 918+ FDA E= v o]9
o] Yete] fAbgk #e] 7] 9d] FdE AAelT. dLA] d=, vHASH oz, FUE 2 gt
24 (42 59, Jt2YA, Z2Em| = MDV3100, TE ARN-509), MEK (42 =W MEK1, MEK2, 3+ MEK1 2

MEK2) A4l (& &9 XL518, CI-1040, PD035901, AFwEld/ AZD6244, GSK1120212/ EZHEl, GDC-

0973, ARRY-162, ARRY-300, AZD8330, PD0325901, U0126, PD98059, TAK-733, PD318088, AS703026, BAY

869766), LA A (& EW, AjolFREAvulols | o]y Avtulols FzE oty RHy dAdd WIz

2ogiRl, 72", BHoH s, YERASYol, AL HAEE (8 E¥, FEERAET, Afo]ER ¥ AT}

ntol= ) FREARA, W), oddlevl E wydeyl (dE W, AAEdE, goHg), 4l Ax

HolE (o& B9, §4%), YEZLSEol (dE 59, 71528, 228, AFAE, 2EAEZXM), Ef
]

obAl (dl7hukxl)), F-tlAtE (o & &9, 5-oMAE|e i, FaR, FHAe, SR, AA e, w9

EdAE, gEEAAS, Qb fAH (dE 59, dEEdAelE), duy 4444 (dF 5w, TTewe

B, 59U, Aolgei), FY A (B 59, MPEFD, oo, Axsvd), F), 4%

g ARols (o F¢, WADs®, Wdwad, wwdn, Wdd, FTEdRE, g2, wE,
hva j

&), EFolavtA AAA (9F £, olg|wHzt, EXEHT, AAH, dJEZA= (WP16), JEFA= X
H

2dolE, HUZAE, 5), 5% A (oF 549, 527, ohmgobuolal, themRH|Al, o 5)5u]
A, otElwntoldl, Buentoll, wEnlolAl, MEAEER, Zejvtuloldl, &), WEA SFFE (ofF FW A
Zobe, SAeZed, tuZete), et (F 59, vSAER), A% S} (lF 59, ol
=2 $dol), WME slo]=gtxl =4, MES, o]

T4 (g &9, Z27hD), FA9E A4 (dE
( =

FRHEND), AUIEBREA (F 59, JEIAS), A4 (A 59, hpeFual, Sxgua,
< k3 1

Edorfolal), &4 (dE W, L-ofxmdf7|uA]), vEA-Adstd dud 7|uA Asdde] JAA (dE
S 00126, PDI8059, PD184352, PD0325901, ARRY-142886, SB239063, SP600125, BAY 43-9006, HEEWHI ©
£ LY294002), mTOR AAA, @A (& EW, 254D, 5-olA-2' -t SAAEY, 52F1)4l, vz, d
EXAE, AAER, olutE]ly (ZF]¥.RIM.), Aviuwfolil, 17-N-&&Holn|e-17-dju| S Al Ariputo] 2l (17-
AG), BEHZY, EGAFTY, ofU2EZE; W2 AAA; AQEJ=EEA, FA2EZ; STEAS &
D FEYQEtel=; AEAEAL FHA 2HEEE; AXAEAL 2HEH; ol27|d dolu|ubAl]; BCR/ABL ZA&HAl;
WEL g F XA bEGE o AAl; whelZFElutol = T EE L fF2A; FHAIR] ZIVkAl S AA] (100S); & 2w}
=

8 A Aboleleb G A dabdeke daERz BeA olaER A dEhinE: AR
A ol Al A BERE; vl ERgel; EFLERSRTUA ol SR FE ol

= 7kEdw gAbgteld; ZF UEHC|E; AgE Al AA; AAE; SFEEHL AAA; AP ddF
o FAElel=; AEd-FAF 4% -1 &4 AAAL; JAYAE &54; AHAE; JAHFI; dEEE; WHE
oA Az wd g Ayl JEHHE; FEEHO | AEZANIRAIAHE,; FZE2AY; vfELo]A g
A MEYH2: MEzI2goluAd JAAl; MIF AAA; v Ze|xE; BAXd olF7d RNA; BF24 A,
vto]zute ol X ¥ FEE; ASds 2EEY; SAYEHE; dxnl; AERE; XATEA] AAA);
Zgan e B4A gAA; WE FE; g s Zg=Us; 22Eold gAlA; wd A4 A9 24
=2 dild FvA ¢ AAA dild gH24 223EA] AAA FY wEEAtels Az eA AA;
ras J2ud whlEA AdFis AAA; ras AAA; ras-A AAA; GdRAY; A FAEY AAA; AE
Axy ZEEA; dd A FU-23 9l E7] AX dAA; S7IAE B AAA; ~EZdEte]Al oA
Al A A =ZE R, EFEAE dEetel=; dRuA JAA; YA AT 22 1Y JAA;

A, ZHRO|= (9fF EW, YAMERE), dyzdHeols, ik

E| 221 71UAl AAA; S2714A] =84 A% ,
= 57 (GnRH) oA mAPd e FIEgole ol az
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=0 1Ir

BLAST 2.0 A9 Wil 2ile|%S ol gate] S48 45 5AF ofuldt 7] wi e Qefol=e] A4
T':‘EF (:F, H] ‘L-I—T Te=

AR Fgel val A o mw % JFE A% AR FGo v of
60% LA, vEASHAE 61%, 62%, 63%, 64%, 65%, 66%, 67%, 68%, 69%, 70%, 71%, 72%, 73%, 74%, 75%,
76%, 7%, 78%, 79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93% ,94%, 95%,
06%, 7%, 98%, 99% oI} FUAY)L AL FUR 23 ol¥el AY E HAALL AP, ) Ade 1
te THAAoR BAW AR AFEt. 47 4ot mF AY A9l Ao AL, e §89

S ootk Aot m@ A8 W/EE QS 2E AD, B ol AR 2= ALz, ol JAa
sheh o], whgrAd 2uAFES A L V1 BF AL HBT 5 A MFAsAE, A Hojw o
10 opliit i 20 e eEtel= Zojel G A, i Ul MASAE 1050 obvlmAl EE 20-50 i
Seorls Aolgl ol A EAWT. B FAHNM A uks o), MAE (%) oplwit AL 5
e, A AAE A9 FAYS ) A9, Bastw, A9 4F 0 A 59 F, B2 ALNA obrwl
H

3 =y s
I FLR TR MGl ofmmike] WiFERAM Fojdu. HAE NI sdA 2] 548 JEE, dE =
FASHA o] 87tsdr AFH AZE O o 7id] BLAST, BLAST-2, ALIGN, ALIGN-2 X% Megalign
(DNASTAR) &=ZEgJojE o] g3ate], Fal Zoke] 7w el = vt Haem ddd 5 v, vad A<
Aol 2A Ao dde SAsted ot oo dudass xdehs, 4d S48 AL devE=
SAE el o 24d g gld.

AE BlaE fete], dPHoR Fhe] NI FAx: ALRA FEsta, 974 AlE Ade vug. Ad
Hu d3ugE5S ol&3te A9, Al 2 Hx AMEe HieEd 8z, Fdestd, AL Hfe
AR, qE daglFd T2a e s AZEY. s dsiE, g2E 209 geugeE AFEE $
AA, HbAd gEtulE= AFE 5 Atk AE ¥ GuFe L oug, ZE23 gefuge] 7]Rkste,
Aol vlsl] Alg Add diste] HAME ME LS Altst

"HIR YRS, B oA ARRE ulel o], 2 Mdo] HHow AHHW T oF X9 I o H
z Ago] Ado] vlwE £ dE 10 WA 600, YA o=z oF 50 A ok 200, ©] Y¥rA oz oF 100 WX ¢k
15002 FAYE To=RH Aud A AXe & F g9 shue] - digt FxE et Hlwg
Aqdel AY WHe g Bofol FA|ET, HnEg M FHHo AHHL, oE £, Smith & Waterman, Adv

Appl. Math. 2:482 (1981)9] =5 &A dag]Fo] o3&, Needleman & Wunsch,J. Mol. Biol. 48:443 (1970)
o e AHAE Gy 98, Pearson & Lipman, Proc. Nat'l. Acad. Sci. USA 85:2444 (1988)2] -ARA
W8 ZAbe o3&, olE da#ls (GAP, BESTFIT, FASTA, and TFASTA in the Wisconsin Genetics Software
Package, Genetics Computer Group, 575 Science Dr., Madison, WI)e| HAFEH3lHE Aol os), = & A
g 2 &t AHAAY (H=R, oF EW, CurrentProtocols in Molecular Biology (Ausubel &, eds. 1995
supplement))ell o8] Fq= v},

o "o MEHo® (EyE FAHOR) sto]HF =gt
T golH g DNA & RNA)ET, @’/S 5{4, SR
QEtol= Mdort F2pe] A}, o]F3, i slo]HEES
ol "YAR soluelmst xd e wile], dyHon wite] X
shejA Aol stolr =gt 23S AT, AT 2 AD-oFEA ol *“ﬂﬂ Gl A Feld et
g 71 Age o w o =& LhoA stolHgeslstl. date] slolB =t tisk FWeE ol s
71l A WFAFECH: Tijssen, Techniques in Biochemistry and Molecular Biology——Hybridization with
NucleicProbes, "Overview of principles of hybridization and the strategy of nucleicacid assays"
(1993). dwtdom AT =L Fow o2 = pHollA Hold Lol diste] 44 &85 (TR oF
5-10C o e At T 4] wAd 4uA wel 50k B w4 Aol sl ne|=seie
(Belg o] A=, pH, 2 ;A FrEatd) X0t (4 Ade], T,ollA, FFoz EAF e upet, $ile]
# 2de £ GergaAl dad Lo Wrkw 94 & Ak Aug
T 23] WA, whgAEAlE 103] w4 stolHE =3toltt.
o] 3t 27AL 719 S ¢ Ak 50% EEoMU =, 5x SSC, ® 1% SDS, 42TCelA 21
TrHlol®, HEi=, 5x SSC, 1% SDS, 65TelA lfHlol®, 65TolA 0.2x SSC, & 0.1% SDSH] A174 3} g,

ARG sl M=ol tishA] sl SelA) gh
LSkl G A} A Gl old Hew A

T
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= FEHE o|&35le] FEHe S, BT, a9 T Fed, ke APgHom T AERRE AA Flo]
vEl=st zxste] stelrg ettt dAlAR] "F3k AR dAS stolHEEst 21"2 37TA 40% EF
olm|=, 1 M NaCl, 1% SDS®] ¢tZHe|A] slolHEl=sl, @ 45Co| A 1X SSCHl AAL Zdsict. %A 3slolH )
b= Aolx 23] wmjAoltt. FAARl 71w AL dighAQl stelHEl=st B A xxlo] ARk A &
o
2

Ae Awstsd ol8d o vk AS 4 AA D Aelrt. stolre| =gt sy A8 F7he A3
o %

]
JZ, o F 59, L CurrentProtocols in Molecular Biology, ed. Ausubel, &<l

o Jz s
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H3l= ~29 kDa @% A A, A o5 AA" PONA B2 218 AxolA DNA ZE|ekA 6§ 3134
olzt2 A ZFg3l= DNA FEE A3tk 8o] "PCNA"E QIZF PCNA (d]l& EW, Entrez 5111, Uniprot
P12004, RefSeq NM_002592 (M L2/ MF:1), FEE RefSeq NP_002583 (M AAHHT: 2))e FwFu LElo]= A
g EE o NqdE AAE ATk, &ol "PCNA"E FEHQEIE MY e oA B ofEt o549
Aeje] EAWolA 9 oY e EFE XS, A5 FddolA, "PCNA"E oFA8 3 PCNAolth., i F-dd
ol A, "PCNA"+= 1% o9 EdWolA]l ejolrt. 8o "PONA" XYZ+= EAWolA| PCNAY wEH S Efo|= A I
T diAS A A o 7|A ofA A X ofr| =4S AAA o g2 Zh= PONAS A7) Y U EE ol =4
< Al EAWOIA A Z ofn| Ak ZhErh. FFA oA, PCNAE Q17F PONACIT. T+ ool A, PCNAE #x W
T G1:33239449 (A GAEHT 1)l = wEHLEelE HES etk FddddA, PONAE RefSeq
MML002592.2 (M EAEHE 1o &3t FEUEIE AdE Zts TEdoA, PNAE Fx I
&

F.Eﬁ

=<

G1:4505641 (MEAHAE 2)o] gt wd Nds 2ttt %Hsﬂoﬂoﬂxi PCNAE RefSeq NP_002583.1 (4]
ARG 2)ol g8k FEUQEE AES 2ttt AN, PONAE 817] ofrait MEs 2ttt

MFEARLVQGSILKKVLEALKDL INEACWDISSSGVNLQSMDSSHVSLVQLTLRSEGFDTYRCDRNLAMGVNLTSMSK ILKCAGNEDI ITLRAEDNADTLALV
FEAPNQEKVSDYEMKLMDLDVEQLG IPEQEYSCVVKMPSGEFAR ICRDLSHIGDAVVISCAKDGVKF SASGELGNGN IKLSQTSNVDKEEEAVT IEMNEPVQ
LTFALRYLNFFTKATPLSSTVTLSMSADVPLVVEYK I ADMGHLKYYLAPKIEDEEGS (A G2 E ¥ 5:2).

FA oA, PONAE EAolA] PCNAoILE, L& ooA], E¢Wola] PCNALE oFAd PONASL #& W ok deka)
T, FEddA, PONAE 7] Agel Hlag Holm 1F9] ot EdARe] (dE &9, 1, 2, 3, 4
5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, & 30
o])Z F3F3ITF. PONAE WHFo] Wa=" 5 vl WHEe oaksl, wds}t, A4 oju|wake] wWEo| A
&gk Aol AHE Adsh, E(ADP) BRASE, e T3
oA 2}Fo]= ca- E nm- PCNA 58 A9
Wy EE Hao Wos Wyge dogs

1 ™ AOH1160, PCNA7)dl 4@ PCNA®S] oA ==
5, AOH1160, PCNA7)2] PCNACl el AgHS WA},

) ) ) )

ok :{o

& el AE ke ol ol "a-aea 24 A% 9 4
PONAS] F&A] (% 59, w-gh-el® POVAS] wlmE s ,
G AT PN, Hl-obd POVA, M-ghd AT Wele PO EAA, Eo vl-gbd AEY HE 44 PON
S Teers Aeol=)E AP, TR, caPNA e WESE ofuliedt (o F 5W, 27
o], oprvbEEANS EFRTH THaNA, caPNA TuAe A4 ofuleile] Welo sH 2R Wl Fo] W
Ak, TGl PONAA AE4 obul et 7]l wEle] el 2 ks pll 85004 e 20 %] T,,8 Lheban.

o
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bR/ EE AR 7], A
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L
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Ll
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fui P A
T
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TF&d A, caPCNAE, Fuz 1 ZAFEo] BE 4L 98] AU+, F. Shen, 5 J Cell Biochem. 2011 Mar;
112(3): 756-7600° 7]A]% w}e} Fro] W eloo] HIFHHLL.

AN AFEE mpel o] gojE "HI-obd A AlE F FY" Ee= "mPONA"E GV sAAE 2te
PCNAS] &3 A (& W, GdAste ol g/E= 7154 7], caPCNAC Hlad 4714 44, o8 Ax
W caPCNAE 23tsle fElo]=) & A A gt Tl A, nmPONAE H]-9Hd AlE 7+Agk PONA 53 A o]},
B. 3=
SE, T o9 RAFgA R S8 o 2AEol 53] & WAAMA AT, 4] SFRES F7]
g ey
i R? 0
( )21 '{I
10940
|
A O R3
)
@.

] A AEE EE A EE sd B A3k £ v EE 5 Ui 6 9 FEzeldolth. ag] BE A3k
T HAEE yzd, Xghe e WA g Fmed, B A8E B Hx e olaF e d el
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Re =gdom 2, sz, (X, -CHX,, -CHX, -ON, -SO.C1, -SO,R", -SO.NRR’, -NHNRR', -ONRR',
8

NHC=(O)NINRR,  -NHC=(ONRR’,  -N(0).,;. -NRR’, -C(OR.. -C(0)-0R. -C(ONRR’., -OR". -NR'SOR".

NR'C=(0)R’, -NR'C(0)-0R’, -NR'OR’, -0CX's, —OCHX'5, -OCH,X, X|3t®l mi ux3hd 27, X3 w= n)x3

“CHX', —ON, -SO,R", -SO,NRR’, -NHNH,, -ONRR, -NHC=(O)NHNH,, -NHC=(O)NRR', -N(0),;, -NRR, -C(O)R’,

—C(0)-0R’, -CCONRR’, -O0R", -NR'SOR", -NR'C= (O)R’, -NR'C(0)-OR’, -NR'OR’, -0CX's, —OCHX'», -OCHX , %%
J2e we wARE Apo2Ren Afd wi
A

35 FE RolHola; 279
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riet
i
&14
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fru
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i
feu
. [}
Y
riet
it
t
il
=
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riet
i

o
o
i)

Re =80z 2, Fad, (X -CHX,, -CHX, -CN, -OH, -NH,, -COOH, —-CONH,, -NO,, -SH, -SOH,

-SOH, -SO.NH,, -NHNH;, -ONH,, -NHC=(O)NHNH,, -NHC=(0) NH,, -NHSO.H, -NHC= (0)H, -NHC(0)-OH, -NHOH,

00K, ~OCHX 5, -OCHX', A 8Hgl mi= A3 o7, Ashe wi= nA3e =gz, 88 w2 123y

AtolE 2z, Ay e vk S EAL] SRS, AFE s gk opd | e gk s M)A

[‘

Re =dxdom 2, Fall, (X -CHX,, -CHX, -CN, -OH, -NH,, -COOH, —-CONH,, -NO,, -SH, —-SOH,
SO, -SONH,, -NHNH,, —ONH,, -NHC=(0)NHNH,, -NHC=(0) NH,, -NHSO.H, -NHC= (0)H, -NHC(0)-OH, —NHOH,

00K, ~OCHX 5, -OCHX', A|$Hel mi ux8d o7, Ase T 0289 =2y, 88 £ 0189

AolZ2 27 gy i X EE EHEACERY, XgE T uxgd o, i XgE EiE HX
3 & e ZolHolt).

7 8 9 10 - A A A

R, R, R, 2R & =gx0og F4, 24, X4, -CHX,, -CHX, -CN, -OH, —-NH,, -COOH, -CONH,, -NO.,
-SH, -SOH, -SOH, —SO,NH,, -NHNH,, -ONH,, -NHC=(0)NHNH,, -NHC=(0) NH,, -NHSO.H, -NHC= (0)H, -NHC(0)-OH,

NHOH, -0CXs, -OCHX';, -OCHX', X|¥l mi wxshsl 9, x|ghe mi nx3ks sluzez, o w

)

712 212 0 WA 49] Aotk 712 ml R vl HHA0R 1 e 29 Fgolnh. 71E nld 0 WA 49 A

oltt. 71z X, X, X, 2 xX'e =990 (I, -Br, -1, E= -Fo|t}.
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0139]  FAANA, B e 7] 42 gk
R? 0
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[0140] (I1).
[0141] R, R, R, 28 A, 18] B, 2 21< 4 (9] 33tES wataln] 782 xdate] B waMdA 7149 vt

2] 6 ¢ FEHZo (o]& R'=

9 2o, FAdA, 17 A= A (o R'2 ABEAY MARY) EE 5
3 2 (ot 2 A8

HNBEAY v HEE) 2w B= UzE (o= RE X

jg:é

H X 3HE), == oladFEseld (o= R 3= At v X3k ) o]t}
[0142] R'e =gxmom stzal, -Xs -CHX,, -CHX, -ON, -S0.C1, -SO.R . -SO.NR'R”, -NHNR'R”, -ONR'R”,

1112 1112 11_12 13 13 1112 14

-NHC=(O)NHNR R, -NHC=(O)NR' R, -N(0);, -NR R, -C(OR", -C(0)-O0R", -C(OONR R, -OR", -NR SOR ,
RC= (OR”, NR'C(0)-0R”, -NROR”, -0CX's, -OCHX:, -OCHX, A8hd mi= wxad 97, 238 wi=
AgE = HX S Al Y, AFH e HX$E sHEA SRS, X$kH
= A8y = uA sy s Roldel1; 2o Qe R A= Muxow Az
syl Alo] S 2, X3E EE vX3E SHEAEESD, X3E Ee vX 3
ol EE X3H e v FEE dEHZoE S FAT = k. FdAolA, RS FHHeR 2, (X,
~CHX',, -CHX', -CN, -SO.R', -SO.NR'R, -NHNR'R~, -ONR R, -NHC=(O)NHNR' R, -NHC=(ONR'R, -N(0)yi,

11 12 13 K 11 12 14

AR'RY, -COOR”, -c(0)-0R”, -C(ONR'R”, -0R", -NR'SOR", -NR'C= (OR", -NR'C(0)-OR", -NR'OR",

00X, -OCHX'5, -OCHX', X|3h8l mi= w]xFe o7, Ase == 0Ade 20l A3E E== 018w

AtolE2dZ | X3kE = v X3k FEHZEAIERS I, X3E Ee HX$E old, e X3E Ee H]H
d s 2ol 117 2702 AA- sk R’ AgA = AeFor AAEe Xgy = B X3ty Alo|F2dd, X3
H s HXEE FHZAEEY, X38E e v ofd, e X3E e HX3E FHZotdE S
8438 4= 9k, 227} 02 W, olu} R'e a9l Aoz o).
[0143] Re =23doz a2zl —(Xa, —CHX,, -CHX. -CN, -SO.Cl. -SO.R°. -SO=MR'R°, -NHNR'R', -ONR'R",

15_16 15_16 15_16 17 17 15_16 18 5. 18
-NHC=(0)NHNR R ', -NHC=(0O)NR R , -N(0)s, -NR R , -C(O)R , -C(0)-OR , -C(O)NR R , -OR , -NR SOR ,

NRC= (OR, -NR'C(0)-0R", -NR'OR ., -0CXs, —OCHX,, -OCH,X , X3d mi nxsg 97, X

e

N
FT.‘L“
i
t
rir

WA ez, A e uAE Afo|2Rey Awd i uAgd dHAe|2en Ay
T uAgy ol wr M@ wi nAgE suzeldel; 27e) 1M R AFAE duHor A7y
of Ay w wAHE AolZre A wr wAnd dHAlZRN, AE Tr A pd
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WA EE Ad AT AAY Folv. FadelA, AV &2
e afdel AFuAEE A A A Lolvt.

FAANA, A7) e AZARG, APL, FAY, AL, BAS, e, AL, AT, T B ¢
(CIS)elek. FAAeNA, 37 ore Agreltt. a4, 7]

H

Al AZWAEZFS AT (INRG) 7] AJ28ell

§ ] ’ =

ohe Aotk PR, A7) e sigreleh. FRaolA, B7] e vhagrelth. FRaolA, 3] o
o fetelth, FRCGIA, 47 g Adelrh. FRNA, 37 G Agdelth, FAAANA, 4] Fe
Y e (OCIS) el

FRANA, 7] e Hw HekFolth, FAANA, 37 ke 071 Hmarelrh. FAANA, 37 e 1]
Hmerolth, FAaNA, 47) ke 107 Hmereleh. FRaolA, 37 ke IBY] Ametolth., FHAA, A
7] gre 1A7] AEgreleh, Faalol A, 47] ohe [1B7] Ametolth. FAolA, 47] e 11IA7] AEekol
o FHANA, 4] e 11187 Awstolrt, FAANM, 7] e 11107 Hmeroleh, FAAAA, 3]
he 1] Ametolnt. FRAANA, 7] e 17 4% AQFolrh, FAANM, 7] e AFA Gl
RN, 37 e AR (B BW, AN ALF)elch. TN, 3] e I-FF AYA 3
W AEAPY PIVol. FAANA, 7] e vkl qwsh pARh, THANA, 7] e g oA
Fol gl vkl Awsh pAEt, FAANA, 7 G ASF 494 oPHF L AT A vk Hws)
wRAD, FHANA, ) G D57 Y ClPAFS m d e AEsh pA€t, FAANA,
A7) ke AES AT AGFelt. FAANA, A7) ghe 1o 1Al ek Hamoud 5 (Z. T. Hammoud,

5 Journal of Thoracic & Cardiovascular Surgery2006;133(1):82-87); Wang X., Prostate. 2011 May

’6‘
15;71(7):748-54; ¥ Shen F., 5 J Cell Biochem. 2011 Mar;112(3):756-60 (0]5< RE 2AHS 98] 1 A
o] Fug HYH &
T, B AN 7" FFES ANAPUAELTES XEdh W FE8tch, FEA A, B A
oA 71AE sItEe WEH  v-2AX Hd, BFY, TFAAA &, SIS, dAaY, Ay, AYAY, ®
= FUdS XEshe e f-&3)t).
B owAANA 7Y e w3 AAUAEE ¢ (oS 5W, AEF BE(2)-C, SK-N-BE(2), SK-N-SH,

SH-SY5Y, IMR-32, SK-N-AS, SK-N-MC, MC-IXC, SHP-77, SK-N-FI, SK-N-DZ, CHP-212, BE(2)-M17, SK-N-FI, K-
PN-DW, LA-N-2, LA-N-1, =& LANGE EA O 2 3} oA AE F2S AT, B AN 719 33
5o w3, AANAEZSE & AEFNH AE 4L AT, 2 = ol AAWNEZE & HAEFE
BE(2)-C, SK-N-BE(2), SK-N-SH, SH-SY5Y, IMR-32, SK-N-AS, SK-N-MC, IXC, SHP-77, SK-N-FI, SK-N-DZ,

CHP-212, BE(2)-M17, SK-N-FI, K-PN-DW, LA-N-2, LA-N-1, ¥ LANSE 2£3tsit),

il
MC-

TN, 7] 42 F 604 FldE ol B wMMA VA" sES =3, U (5 EW, A
¥ BI-549, HS 578T, MCF7, MDA-MB-231/ATCC, MDA-MB-468, = T- 471)-3— EX oz 3tE oA AXE FAS
AA S, 2 HAA A ZIAE SFES ES, FFAAEA & (dE 54, /‘ﬂ:ILnZ— SF-268, SF-295, SF-539,

SNB-19, SNB-75, H& U2515 EA o= 3t o)A AE &% O*xﬂdu} 2 gGAlMeA 7AE seEe
3, AR (S 5, AEF C0LO 208, HCC-2998, HCT-116, HCT-15, HT29, KMI2, FEiE SH-6205 EH o2
sk ehelA Al TS AAS. 2 HAAA ZIAE SHEHES Eg oA AE %*ﬂ% oA ghrt wE
rE Z4E (92 59, CCRF-CEM, HL-60(TB), K-562, MOLT-4, RPMI-8226, ¥ SRE EAog 3= o), B
PAAA A 7 A" e E, SAF (dF 9, Aﬂﬁz LOX IMVI, MALME-3M, M14, MDA—MB—435, SK-MEL-
2, SK-MEL-28, SK-MEL-5, UACC-257, T+ UACC-62% sk helA ME F24E& AgTh. & HEAA
oA 71AE SsHEL EE, H-AME HY (dE %L, ﬂz% A549/ATCC, EKVX, HOP-62, HOP-92, NCI-H226,
NCI-H23, NCI-H322M, NCI-H460, W= NCI -H5228 5o 3t helA ME FAE AAlger. & HAA oA
7148 e 3, A (o 59, AXEF IGROV1, NCI/ADR-RES, OVCAR-3, OVCAR-4, OVCAR-5, OVCAR-
8, EE SK-0V-38& EA o &= Ol)oﬂﬁ AE FAS AT, B Ao ZAE gEe mak, dyAl
& (s EW, MET DU-145 E= PC-3 & 5EHOR &= oA AE TAES AAST. 2 FAA A 7)A)
, M3 786-0, A498, ACHN, CAKI-1, RXF 393, SN12C, TK-10, &=+ UO-

AN ZIAE S B, 8 AZFlAM AE
BT-549, HS 578T, MCF7, MDA-MB-231/ATCC, MDA-MB-468, =
T-47D& EAR. 2 BAMAAM 7IAE e 3, 5N o AxTelM A2 SAs AR, o
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folr
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ofo
ol
ol

> m

Aol Z1AE stteEe aS daR sk tidAldlA PONA 24 ofAlsk: WiolAM 53] 88k,
A SaEe] B WAl 7w ukel 2 3% i olo] okAElE o
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TddolA, PCNA B9 242 DNA 54, DNA X f, 2 HME F7]9] 24& xd3tt. & £W, PONA 7|5
= (e}
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A A O e S Folahs Ae LT
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SO, -SONH,, -NHNH,, —ONH,, -NHC=(0)NHNH,, -NHC=(0) NHy,, -NHSO.H, -NHC= (0)H, -NHC(0)-OH, —NHOH,

-0CK5, -OCHX,, X3he wi wx3e ob7 x3d i uxag sE e, Add £ uAiE ApoZ

2, X3E e v XS FHBEAE RS, X3tE e v e ol e X3EH T v X3 F
HZo}Hol;
Re =80z Fa a2, (X -CHC,, -CHX', -CN, -OH, -NH,, -COOH, —-CONH,, -NO,, -SH, -SOH,

-SOH, -SONH,, -NHNH,, —-ONH,, -NHC=(0)NHNH,, -NHC=(0) NH,, -NHSO.H, -NHC= (O)H, -NHC(0)-OH, -NHOH,
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-SH, -SOsH, -SOH, -SO,NH,, -NHNH,, -ONH,, -NHC=(O)NHNH,, -NHC=(0) NH,, -NHSO.H, -NHC= (0)H, -NHC(O)-OH,

-NHOH, -0CX's, -OCHX, A&¥ mi= vxshd 271 A8y E= nAad =0z, 188 == 1289

AtolgEdA, Agd e A dEHzA eSS, A Ee WA o, e AgE Ee v
g *?fﬂEﬂio}"JO]j' A el = XS obd, s A[EE s B[S SH RotHelar; s A4 9
Aoz AdE o] Aghd E= HIASE FHzAl]E RS e X8d ®

ml 2 vle Hgow | wE 20|1;
nlS Sy 0 A 49 Aol
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(R, EZ 0
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(ID);
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4 4 4 4 14 1112

Re Zegxom aazl, -0, -CHX., -CHX, -CN, -SO.C1, -SOuR, -SO.NR'R , -NHNH,, -ONR R,

1112 11_12 1112 4

-NHC=(0)NHNH,, -NHC=(O)NR R, -N(O)m, -NR'R", -C(OR", —-C(0)-OR", -C(ONR'R’, -OR", -NR SOR,

NRC= (OR”, -NRUC(0)-0R”, -NRVOR”, -0CX'y, -OCHX',, XF® wE HxNsg 247, Moy wm wxsE
A zdd, X3gd = v xSE Alo|EFEdZ, X3ty T v X3 s EA|EF RS XstE T v A

g og, wi: XaE wi uAaE duzololi; 2709 AT R ABAL Hadow dAEol x5
T v S AlolE R Y, AghE i uA gk dHEAelE RS, A$E s u[A gk opd | s A
Shel = nAghE SElRotd S AT 5 il

15_16 15_16
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15_16 17 17 15_16
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TR 14, e 1WA 5 F st sEEA, ae A= 4-vdelt.
T@d 15. 7] 1 WA 14 T shte] sjtEEA, gl BE W Eoeln),

TR 16, e 1 WA 14 F el e e, i B 1-uzdelt).
TR 17, e 1 WA 14 F sl sE e, 2] B 2-vzdelt),
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TEd 19, Fdd 1 WA 14 T e sgE2 A, 2 BE olaFEedoltt.
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37°CA 5% CO2l A5k 10% $-8] & (FBS), 100 % /ml AYAH, 2 100 pg/ml 2EFERFo]AS 717

DMEMol A v ek=] i, A73t oA Z3E <17 PBMCs:= Sanguine BioSciences (Valencia, CA)ZX-E] Fujjx
L 37CelA 5% C0,9 &3kl 10% FBS, 100 3 /ml YA 100 pg/ml 2EFRERF]A | = 10 ng/ml IL-

22 7}7 RPMI164090 A A= k. Q17 wllo} A= AEF 7SM0032%= Millipore (Billerica, MA)ZH-E &
HA FYe ALRHEE FellE hEPM-1 v 71 EdA ZEE A, Z82~v] = pCBAScew & HE 1-Scel
Wb EeEolAl [22]18 H@ANTY. U20S-F2E M¥ES, DR-GFP 2 EJ5-GFP, Zz& IR 2 @d a4 (E]),
Zkzb (23] 98 wiZlE DSB A HE fsle] dtHHew FANRAH YXH FHAAE T3 olE AEFE
37Col A 5% €09l A&k 10% FBSE 7121 DMEM Hix| ol A Hj%:¥] AT},

AAld 3. AlE A3 3 2 dSARSdeEd deas-myig dutP Y A= 3% (TINEL) HA.

AE AN saEel mdtE F437] A, AEE 96-9 BdolEd 3 x 10/nlE AYHUG. A ¥H
S, ATE 7247 Fo A0H11604 DgE sER ARG, A 4ge AzAe) AHl wek CellTitor-
Glo @7 (Promega, Madison, WDl o8} =49k, ALADAE Z43l7] ), ALE Aol Leo]=of

1x10 /mli AGEH A, det F2EH | A EE 244)7F 5<9F 500 oM AOH11600.2 X R EH STt ME= ZAGEHA
I TMR A @ X AEA A % 7]E (Roche Diagnostics, Indianapolis, IN)& ©]&3}o] TUNEL #HA el 23|
A ATt

A 4. AX F7] B4,

AE= 62 ZeolEoA 1x10 /ml 2 A9 ) 17F Eok AOH11603}
sl AREE 0% AREA 24 % e ofeledels (PDE G4 oIF, ATE FALSA o
3 EANElo] Mx PI ¥F A=E
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FlowJo 2130 95| 4 3lH.

AA 5. DSB X AA.

DR-GFP 2 EJ5-GFP Al¥F 12-9 Zeo|EclA 2.5x10 A¥/en' 2 AQEAT. A vy 2
2 ZA R 2000 (Invitrogen)oll 18] 1-ScelE W&AAZ]i= pCBASce Zehrw=i A7)
Aol d 5, FHAAHA E"“iﬂ—e- Fele MiAE FAE AT AOHI160S Fiale A2 HiX
7Azrel AEFONA 71573 GFP Fxke] S&ol ofs) EAIH=, HR R EJ-vi7lEl DSB A= 3
FAEZSA ol GFP-%4 A2 ddl EANE ST =2 AHFs)= A,

AAld 6. E3} #o] o] (STD) 7] 37 (NMR).

A Z3E Az PONAE AAE ] DO-7]9F E2~Fo|E &3 2914 (PBS), pH 7.22 wEEAT}. Sigma (Saint

Louis, MO)ZXE Fwjg T3 2 7}AelA 3@ AOH1160S D6-DMSOO &sEAar -20C B are] A& At
STD NMR A& 1 pM PCNA, 20 pM F4239-DIT, 0.02% NaN3, % T3 2/%E= AOH1160S 7FA 2% D6-DMSO]
EAstell FAEATE. Fx2 A2FEH2 PONA §lo] 5U3 27 slolA 5T, 5uMDSSE & Baw
e FEE ARG 93 R FxEA AAEEAT. ZE MR 2EE 5 mm A a8 FAHS 2He] ug
600 MHz Bruker Avanceol|A] 25Col =3 gict. SID (E3} Ho] xto]) NMR AFNEL 2560 WA 32000 ¥ <
A, 24k dolg ¥AES AdEY Z 8012 HzE F5HAT. A AAL 2.8s01A0k. HeZ L3 861z
o HA AEolA 50 7h-2 FdstE "2 FAEAL, ZHzhe] "o XEHV|7Ee H2 Abo] 500 us A IS
7kz1 50 mselt). T *@%— AAA7]17] 918 AHe&E =3 2 dE= b5 kHzo HA Tl 60 msE F A s}
HAoh, @ ¥3hg W 0.9 ppmel=F HASHAL; HE AsE 7] NEA o] g MdeE xs)
02 A °—‘°b:}. tx 29 EQL -30ppmell Al A xstR FE5EHAY. FAAQ AFES AASE
/\El

=)
de, s 9 Bz A¥e 794 PAom HsHw, mrew

7] EL T2 de A8 2 1D deolH=E
2EAct. 93 3L Bruker Topspin AZEYo|E F=8EAct. SID &3 W42 (IRef - ISTD)/IRef =
olg3le] ZIAE AL, 71lA IRefs Fx AFo 2R ¥z Frola, ISTDe -39 ¥3} AgozhE
|3 Zreoltt

AAld 7. Q3 AH s=2F =84 HE (TR) 2|¥H HA,

AF TRBE TR BAA7|= 2ea TRE-FH&A ZEEH 7|s4ox A4dd FA#etobA 28 F
ij}—e— 3 93l= B XH MEE ndlgo Biosciences (State College, PA)ZH-E] TrEAct. HEE 2447 5
oF T3 =i AOH11609] T}F3k sxco] o8] X B=ATt. TR EAlA o] gtz aats Az A Ho|

upe} A ol 2xEH F3 } wd ZAol o8 AAE AT
AAd 8, FE2AA AA,

300 917+ SK-N-DZ NB A|Z¥E 60-mm %2 u)]<) )} o}
AOH1160¢] 500 nM&] EA L& F-A st A|~Zeele] kst sk FaAsH XN5FHAY. Axes A3 vz
23] AAEAIL 3 F FF AXE wjR oA wLFEHo] A= AE7 FRYE FASA S, wixE AF W
W o 3 st 4] A3 Z2AS dA4E FRUE 0.5% Auag blolgelor dA I I ET]

==
o
0,
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=2
>
of,
il
38,
£
°
p
ol
=
. e
By
il
g

, AlEE 18413 T

St

AAd 9. A" E3F,

MEE ZdolEdA Laemmli AE GFdo] &aHAct. AA ME FEE2 25X YHYTL, & E0A
TS 4 - 12% SDS EEotadoetn|= S o] gato] EafH AL, Wl dHHAE UERAEE R X v &
FYEAJACE. H2A.Xol Eolxel &, Ay JlAdA4-3, A 7}&3421]—3, T AdE FF29A4-9= Cell
Signaling Technology (Danvers, MA)ZY-E FulEdct. 3-H2A.X A= Mill 1porei1‘i—E1 TujE A, e
5% &2 Az HAR ATEHAL A Sl S 4] o5 AR NEHo R QAFHolAEH Y. HE
AltpolA|-H et 22 A2 ClHlold & B AL Thermo Fisher Scientific (Waltham, MA)ZRE
ujE ECL 71EE o]&38t9 AEHAUT).
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w9~ 6 - 8 F8-& Jackson Laboratory (Bar Harbor, ME)ZX-E] Fwj¥ltt. SK-N-BE(2)c AEE F8E
PBSOIA 23] AMAEATH. AMEE 5 x 10 /ml= W= (BD Biosciences)ol FErHRITE. 0.1 nLe] SAetw A
o 77 40 rE rhese @8R gl vsk® FAREIT. 5 mg/ml AOH11609] Fof &2 1% ThEA
g AZ2ex 9 0.5% Tween 802 FoF B3| Zo| A AOH11602] Z A3 %S &P oamn AzFo|drt. v}
st Z7e) aFAA 20 BEAE 4 2 AFOR PANR IRHAAT. st G AL F4 19
AztekE A A Uil ad e o8 19 23] 30 mg/kg AOH1160 = M]3 S 2 X RHUL. vff-2e
2hg-9] Qleojof AFol tgte] wF 23] RUEHEHUTE. TE9 THS 5}1?} 549 AxREA 4 A

Yol ohatiel, FE AR ohpAzYY BASIHL 159 AE SY5IA
AN 11, e 9 L SHTFH,

PCNA B! FEN1 AWS A4 8hs awah 8igh=S gelstr] 918, -2l RCSB @ild dlojejHo] A2 RE o]
S %F PONA/FENL B @tAle] ax€l A% 22 AZSIoith. caP(NAS FAIH 02 g A ste Alteh Adat &
7FedE sy A8, $-ElE ARIONA o] &7bed 6Nt 23 818 2 e AEd El
2 aejar Z7] L126 B Y133el] ofal 7w PONAW 23 2ZelA $-2]e 71 23dE JFsalat. 7 =
Aol o9& | dde] 57 FFEL HA5HATL AE AEY HAAAA F7EE APEAT. SFE (A0H39)
T ] #Fek 24 3 dedow A F7F LS Slstel AduH. 2 e 1.3 WA 2.8 1

Gz 7H] v NB A2l =doltk. ol& Al ZpZelld 15.4 pM B °F 100 uMe] ICse 7HR I3F 2%

(2 -111 ot —{o =2 K

_Il\l'

o]

ooH

N

>
L
2
2

gl chal A2 (PBMC) 2 A3+ AA T &7] ME (7SM0032) 5 2 3sl= v]-24d Mo 5 d3
A7) 35Eo] NB o Alxe] A4S Aoz AAA = S YERAL.

3% FFY A0 sty shsd 71@% gesy] 98, $Els AT 7 284S P9
7k, DNA HA 9 59 M-S AAbeHE, S 2 G2 7]dlA] AR 7] A E oA At <%
OS24 AR 9 wE] ) AXEE §H9I-GL Hli TR sl ofs) vebd whe} o)
Atk A=l osk S 9 G2 AA &, olF 7t DNA vkl % (DSB)E UERE, @dE Al H2A.

Stth. DSBE, x| @A BaEwA gowl, MEo| xWHo|th, MEE Gl 7194 EJ-w/lE DNA X
9 G2 7] [24,25] SO IR-viNE A2E B8 F2 o]F-7ltk DNA Avhs gErh. ¥y AT
747ke} olE DNA A+ A= [23]15 BUEH 7] A&l =g, o5 AxF 244 dmwZelobAl 1-Scel
of thate] Q4 FL(5)] Aol ol duH GFP 2lEH FHHEE g3t A4 [-Sceld =Y 2 EE
Yo DSB(E)S FEetth. Z2H2he] glx®Ee AAE EolHd A=2d gk [-Scel-F=% DSB(E)Y AF7t
GFP ZFHIE: DR-GFP-§ MR 2 EJ5-GFPE EJ9] 35S AT = Ju= 3ok, fFAESAol os) 24H GFP-%
4 AE A EANE, el ols BXH AEFU Z7te] DB AF AR a&S Wit ol 54
THE X HNEFE o] &3, Tal A &7F, Blol @3 el BAHew 4dd a w3 flo], HR-v)
AE DNA AF5 AdAANZTE AS AFselnh. AR ez, o Axe 355 DNA §4 2 HR-vi71E DNA
25 skl DNA &4ke] &4 2 s 2 G2 AE F7) AAE op|ss A AJAME

AAe] 12, AOHI160S X3 335 3] =@AE AXdo

ok

N
% 1o

Fo 3 AEAS wBESEA 3R FdF% ¥ JfAEr] dE, dH9 FgEe g4 o
5t dhube] 33 (AOH1160) (= 1A)2 0.18 wm WX 0.22 uM ¥ 9 ICsE 717 NB A3E AbE e A
e (& 1B)RTF e o Zsith. ue], AOH1160-2 AOH39:.Th H]-okAd PRMC 2 7SM0032 A Eo] &
g w0 HeiAo N 3 JAE HAP B Foa AP e R olojxtt (& 1B). AOH1160
LA f ey 2 Fe s Ay AXE s, W2 W99 v-oAd AxdA AlfE AL,
AL 10 uM 9 FZ7HA] ol Ao A BAE A kil AOH1160°], A3 g T=22 (TR) &

2 & FA " PONA 2|F=9l, T3 2 T2AA9F E4 3h9-724 fAMS &

HAA oo I s28 F4s HoFA &t (= 10).

L

oX, o2
S
riﬂf‘.

=]
=
a

g

= oox ox ro it

=]

3 AOH1160°] THE = e 2o diste] FE-2 AAUAEST AX ?ow AEE Y (
2). AOH1160 A ANAEZF o] F71e] ok AlxFollA & Ao digte] AEFHALH (F 3

{

S-ojehE=-7 (AAD) W E [20]0] 7IvkE 2l
& AAE BEHs] el ARSI AT L126 H
3}
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PCNA A4l [191¢1, T3¢ A% = o EZ2a o) oaE T3 29 kAl T3/PONA &
kA (PDB: 3vkx) 9] ZAATHY Ao oa) AAH AoRRE Hy AFE AA RMD)E w4 0.47 Aolar, A
kol AR Ay dssiA ste AS YERAT. Y] ZEIOE o] &3te], T30 PONACNA ate RAAH
AOH1160°] ¥ Ag ZAlo] Ag3tl= Aol uhg Zele Tl PONAC] AOH1160  AOH39¢] 2
g 3} o] -5.54 kcal/mol 2 -4.62 kcal/mol Z}ztolo] A, AOH394 S Fo] PCNAo AOH11609] ZAg 31344
o2 g 5-u] S YERITE. PONA 2F st A Alxtd zbole= AE A" AgdA #54H IFE
ago® 6 - 7 ¢ 2719 s B8t (& 1B).

AOH1160°] PCNAll Agtell A T33} AAsh=x& S1d3t7] flsl, PONASH & sheheo] AJoz82 23} Aol A
ol (SID) NMR & [26]e] ofs] 4=1c}. STD NMRE 2h& 2]7h=o] MR 41%.9] T%@ A Ao A
2 wudo)] e ezi=e] AT PEahE 71l 139 SID MR A3 PONAG 13¢] @go} P4 a 2 b

=

BT FAA d, e, B folH WL FH AE AE ZHITE AL =Yoo (& 1E, 2¥E" 1 4
2), T3¢ 482 d, e 2 (& Ffrate WIS nE7k 139 YA B} PONAS oS 3 H%—% P st
AL Jellth. A7 %3 2= PONASH 23HA] (PDB: 3VKX) & T3¢9 AA Fx9} dA%c}. AOH1160S, 19
AR AOHLI1609] EA&te] FAAA d, e, D f AF 9 G 7o o&] Ve ulel o], T3¢ STDE A9
3 HaAA (2 1E, 29EZH 4 2 2), AOHI160°] PCNAC] AFS Y3te] 133 A= AS Jeudet. 29
uM 133 &34 o2 AAsE 3.2 pM AOHI1609] 58S AOH11600] AZE AWEY HAA T35 4 © 73
shetEolete A dx|gtt ([19] 9 & 1B).

AA o 13. AOH11602 AE F7] HA, DNA £49] %37, 9 &9 -nlo]d=2E Froli MEIAYAE FEFt),

AOH1160S A F7] AA (& 20)E LA 7|, HA.X $F (% 2B), 39-G1 Aol Z7to] ol&] e
upo} o] M EAFHAL (= 24) 2 NB AlEolA TUNEL ¥A4& (= 2B)E S7FAZIth. NB A3zl AlaEzbdAle)
S7he T TA-3 2 haubA|-99] A sket dA|she], AOHI160-fE¥l AXEAPEAMN A o5 2 FhThAle]
o5 AR AlE AEE HAedA v-obd Alxe] =49 1 H53 dXA|ste], AOH1160-> 7SM0032 A9
AE F7) TEIAS AFs] W3R FEr (B 20). AZEW H2A.X £F (% 2B)3 Z771A fAY
7SM0032 MIE A MEALEAL (5 2C 2 2D)E LA 7]A] G=

AA ) 14. AOH11602 HR-"i7lE DSB &S AAAIN L NB AEE ANAZEE &S 7.

AOH1160-& EJ5-GFP M| oA 7} o}, DR-GFPoll 4] DNA X2
Al71= Zs JERAT (= 3A 2 3B). HR-wi7ie DNA A|f& 38HA8 oFE, oo Al=Z2ke [27, 28]d 9
d of7l® ZFn A E DNA RpoA T8 9885 sivh. FEUA A4S AOH1160°] A|=Zg}eo] NB A E 9
FAE FTMNEAZ 24187 Y8 F3HAT. SK-N-DZ A= 18417 59k AOH11609] 500 nMe] &4 &
Azt Al 2~ %—E}EH tFgh Fret FdshA AnHdnk. Axe AAENL F2Y IS F85] 4
T B o= FF AA ] FAlste] 21xgh ulfA]of A H%kﬂ‘}it}. 50 A1 vEpd whe} o], SK-N-DZ Al
o] BAHETE AOHL1609] EAf st Al~EEE X = oS A oloja], NB &2 X =AM Fele 318
oFE- 7} AOH1160 v gHe] HAIES H5shct.

A A, HR-77lE DNA X H5 Aegor o4

N
1_4

rr d

é ol

&
ol

tm rlr —

FUNP

AAle] 15. AOH11602 FEANA FF S AAA K.

AOH11609] <33k X8 EA 2 F#Hol ﬂl%ﬂ , 19 &
HAshe %E up-g- 2o 4 5\
o] FFn FFEL HFEF o

&= 6A 9 6B). sES AT A 3

T upeaE sl AF A %%oﬂ*i Q9

6B). AOH1160¢] ol& A4

SK-N-BE2(¢) MEZEFE fFHE o]Fo]A =
Fiel ofs) v 23] (BID) 30 mg/kgo & wh9-2
o7 AFHYY R 227 nuste] Y RS A3 ZaAF
T2 A8 Uy ZUEH AT AHL160, ¥-FF B4 d®
oAb EE 3P AT s FIAA @t (2 6 H
a

o o2
(¥ o

£
>

F

b
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¥ 2. BEA A0H11609] k53 (PK)

HE PO(EF:20mg/kg)

Fof Tin(hr) |[Cmax(ng/ml) | Tmax(hr) | AUC@inn (ng/mL*hr)| F (%)
== 3.8+31 50+31 33£2.3 383110 ND
BID 4.3+1.7 73+23 6.0+£0.0 429+ 195 ND

AA] 16, SRS AAFZ] AT Frkel A

Sold Ak, did wlAl argel A N A& didEn. e &
A Q2ZE-N X3, " F71Y SAMRE 4-Aba-TEd 9xE

OW

Asd o+ . 4 t = e, LEEAA I fAZ AOHL1609] #d L

2

HS JeEhE 60 o AEFE TAEE, NCI-60 sl ge] Aol A
o). Showne Z+Z+e] Aol tisle] AW Log 1C50 #holth. AMEZ
FoF 10502 ©F 320 nM E: 3.2 x 10 Molth (o]9] Log gk Lol -6.50] o]

AE Fgo A BT, 3 = 8A-8B. AOH1160 A=< x| =
e slgEe] A5 didelA] AwE upe} Zo] ofn= Ao 93
o Advs AL Loluduk. A7) olv= Agke, A X Foll A THEAT, o 22 IFEE F9 &
Mof| A As] LHE R &=, FHEA oA A, ES-1e] o3 ZmstE el AOHI160S AT, Yae], & <l
7ke] Ao A, ®yk ol ES-1-23 u}%i (Esle/SCID)o] #AelA] g Ao]t}t. Esle/SCID wl-g-2=o A
sBetalaL, wrb ofyel AOH1160°] °F2] A

AOH1160-> ©FA & Balb/c wh$-222 ¥
ot u-dE By (LCMS) &

AOH11609] <FAA-L ES-1¢] AOH11602] A& 432 A= A

ATE 9t QA 54 FHS E‘%}o}c vlg-2 2El S 8Hol3gi ),

FEehd A dvhg 2o & /IFES FEo] AAR WIeEXE A= T, AV dATolA,
2 8L 20 mg/kgl® A2 AAE AFNA ATE Esle/SCID wp$-2o ATt AL FoF 5 6 A|H
ol A FHEAUTF. AOHI1609] EF TR, & 904 #=1H e} o], MSol ol& AAF ).

AE-2A Y AESF (DA-MB-436) S 2H-E] fald A o|Fold FUY gAl. o]Fold FUS HAshe
upg-AE ATE Z9) 40 mg/kege] AOH1160 T H|3]|E vEo2 AgHArl. Shownd A9 Ao FU4 2
3 (Z 10A) 2 vk$2 AT (2 1B)oIATE. 7] A4 AHE¥ Esle/SCID whg-~+ 149 13 H|3| & o5
(tololE =)ol 23] XEi= 40 mg/kg AOH1160 (AAFZE)ol o8] X R=ATE. AOHI160 FU% AHS AAAAA
o ARE AF FAE oA A Fgr).

e o gAkE AYAE Fa grlelth, Sl 1 vtelARE AFelA AHII609] HgAS AFEAT (=
11). thAHE B4 938, $-g& [E=

AOH1160 tiAbE AdA= F2 Z=2E A4t AOH11602 U7E 1F mfo
& & T2 AU

2400 S8 NADPH-S1E 3408 Ri- R v-sto] =53}

AOH1160°] POM TR Sto|ERAsE gl dAE R 2ol WA wwel, el B /ie] AOH1160
AHAE FAEAL, 18 F dFE stel=SadskE AHI60S EHESith. olE FAAE stel=sa Y]t 3t
A AOH1160°ﬂ f’%a‘-ﬂh IS w71 AT EEoA AEHE Folv. SHEAR, 27k AsA Ag@
o] sto]l==sdstE AOHII60 frARAlE AOH1160% fAbe ¢t #4& 7M. $eE, o-"g 7|7t
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AOH11600] H-2r=l = 7o AOH1160 FFARAE H3F A3, = 13E, e PONATZA A%, AOH19969],
shube] A7) AR 1 mlelaRE A A A Ao R drE ).
AOH1160x1% , AOH1996& wlo|a 2% n|wt &

Bdon AEAL. 47 SHEe, A4

L

Lol A AANAESE (E 14A) D 2AE Hg AL (& 14B)E A

s =71 AE (7SM0032), AZF 22 7%= ¥ AE (hSAEC), ¥
PBMCsZS E3Fsl=, H]-ofA AFo] A EAS zZeth. 712, AOHL1603 FAFSHAl, AOH1996S A7 wA| £
A|E (SH-SY5Y 2 SK-N-BE(2)c)ell A S/G2 AIE F7] AAZ o/ ANHAR, A4 AE (7SM0032) 4 &332 A

o wjakA R,

¥ 3.
IC50 (nM)
3132 ID =
shekE T SKN- [ SKN- [ SK- [ o0 T 7SMO
BE(2)c DZ | N-AS 032

H 0]
T]/\N
AOH1160 o M 3255 | 23775 | 1076 > ~
O O : : 5 | 20000 | 20000

- 0
N
0 1568 | >
PCNAI O 490 467 % Soa00 | ND

OH

H O
SRED®
PCNA2 0© O 485 539 | 192 20300 ND
@OH

o]
N
PCNA3 o©

H O
N
g0
PCNA3A O
Cl
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[0746]

=yl
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3= - IC50 (nM)
ID :TL“'* SK-N- SK-N- SK- PBMC 7SMO
BE(2)c Dz N-AS 032
i 0
N
jeugpe
‘ 5 185. | >
PCNA4 | ¢ 0 O 500 | 4472 | 357 | o000 | NP
H 0
N XD
- H .
§ o) C
PCNAG O 234 2711 91 apgpp | ND
OMe
H 0
N
PCNA7/ ©:OL(\H O 236 288 | 125 |~ | ND
AOH1996 | O ) 20000
OMe
O HO
o (9] )j\/N
N
oo e
41161 | Nz O ND ND | g | MD | ND
1C50 = 21.6 uM
(@] H (@]
>
#1162 O,\t ND ND | 5000 ND | ND
0
1C50 > 50 pM
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33E 2z 1C50 (nM)
1D SK-N- SK-N- SK- PBMC 7SMO
BE@2)c DZ N-AS 032
O HO
N N
HNJ\’ | N 1500
#1165 ©O© = ND ND 0 0 ND ND
IC50 =35 uM
O HO
q ~N © N)l\’N IN\ >
#1166 N & H ~ ND ND 3000 | ND ND
0
IC50 =34 uM
O HO
AN N
HN I >
#1167 X O ~ ND ND ND ND ND
|
iy
1C50=4.2 uM
JURE
N
HN | SN =3
#1175 @) = ND ND | 3000 | ND ND
] :
IC50 > 30 uM
O HO
HNJL’N | N >
#1176 Z ND ND | 3000 | ND ND
GO 0
l -
(@)
O HO
#1177 C Z ND ND ND | ND ND
|
>y
IC50 > 30 uM
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=
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] IC50 (nM)
gZ ID = SKN- [ SK-N- | SK- [ o | 7SMO
BE(2)c DZ | N-AS | 032
1C50 > 30 uM
#1178 © ? ND ND | 1100 | ND ND
N =
IC50 =1.10 uM
O HO
N N
HN)'\’ [ S
b/
>
AOH1179 ND ND | 3000 | ND ND
S 0
f N
iy
1C50 > 30 uM
LS
N
HN | ~N
=
>
AOH1180 ND ND | 3000 | ND ND
0O 0
X
N~
1C50 > 30 uM
ND = AA A &
X 4.
AOH1160ICso (M) | o #3
HOP-62 ND H|-Z A 3 )
EKVX ND a2 A E A
SK-MEL-28 ND T
HCT-116 102 A%
NCI-H23 194 B)-ZAAE F
DU-145 200 A=A
NCI-H322M 157 |-2A 3=
HCT-15 133 2%
OVCAR-8 204 LA
A549 173 B2 A%
HL-60 128 o |

ND = 2457 &+
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[0751]

¥ 5. NCI-60 #g Ald. & AEF9 NCI-60 #l oA AAE &2

oF AEFZ TAEE, NCI-60 AUl Al ANR el Evhs
217be] AEFO tete]l ARH GL, (505 43 AE FEFH: R FE
R ESS AOH1160| PCNA1 | PCNA2 | PCNA6 |[PCNA7/AOH1996

CCRF-CEM | 3.47E-07 | 9.33E-07|4.17E-06| 9.12E-07 3.63E-07
HL-60(TB) | 2.69E-07 | 7.08E-07|1.32E-06| 6.17E-07 8.13E-08
K-562 7.08E-08 | 5.01E-07|1.05E-06| 1.45E-07 1.29E-07
MOLT-4 | 3.47E-07 | 1.20E-06 |4.90E-06| 9.55E-07 6.61E-07
RPMI-8226 | 3.16E-07 | 9.77E-07|8.13E-06| 1.12E-06 9.55E-07
SR 8.32E-08 | 4.57E-07|1.05E-06| 1.66E-07 1.15E-07
A549/ATCC | 4.57E-07 | 1.48E-06|9.55E-06| 1.26E-06 3.16E-07
EKVX 7.76E-07 | 1.17E-06 |8.91E-06| 1.38E-06 1.29E-06
HOP-62 3.55E-07 | 1.35E-06|8.13E-06| 7.24E-07 3.02E-07
HOP-92 2.24E-06 | 2.51E-05|2.51E-05| 2.51E-05 2.04E-07
NCI-H226 | 2.19E-06 | 4.79E-06|2.51E-05| 4.27E-06 2.51E-06
NCI-H23 | 6.61E-07 | 2.14E-06|1.58E-05| 1.29E-06 7.41E-07
NCI-H322M | 6.31E-07 | 1.15E-06|1.07E-05| 1.23E-06 1.29E-06
NCI-H460 | 3.31E-07 | 9.77E-07|5.75E-06| 8.51E-07 2.95E-07
NCI-H522 | 1.51E-07 | 8.51E-07|1.62E-06| 1.95E-07 1.78E-07
COLO 205 | 3.09E-07 | 7.94E-07|1.48E-05| 6.46E-07 2.82E-07
HCC-2998 | 7.08E-07 | 8.91E-06|2.51E-05| 1.41E-06 1.26E-06
HCT-116 | 3.24E-07 | 9.77E-07|1.38E-06| 6.17E-07 9.55E-08
HCT-15 2.45E-07 | 9.12E-07|3.16E-06| 5.89E-07 1.29E-07
HT29 2.88E-07 | 1.00E-06|2.14E-05| 5.75E-07 1.10E-07
KMmM12 2.88E-07 | 9.12E-07|2.19E-06| 5.75E-07 1.91E-07
SW-620 2.82E-07 | 9.12E-07|3.09E-06| 6.76E-07 1.66E-07
SF-268 4.37E-07 | 3.31E-06|2.09E-05| 2.04E-06 5.50E-07
SF-295 2.51E-07 | 6.17E-07|2.19E-06| 3.98E-07 1.12E-07
SF-539 2.40E-07 | 6.92E-07|4.07E-06( 5.75E-07 2.24E-07
SNB-19 4.57E-07 | 1.41E-06|8.71E-06| 1.23E-06 6.17E-07
SNB-75 2.29E-07 | 5.89E-07|3.31E-06 1.29E-07
U251 3.31E-07 | 1.41E-06 |8.32E-06| 1.05E-06 2.40E-07
LOX IMVI | 3.09E-07 | 1.74E-06|1.51E-05| 1.35E-06 2.69E-07
MALME-3M| 1.00E-05 5.89E-06| 2.51E-05 1.70E-05
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[0752]

M EF AOH1160( PCNA1 [ PCNA2 | PCNA6 |PCNA7/AOH1996
M14 2.75E-07 | 6.92E-07 | 1.55E-06| 5.50E-07 1.58E-07
MDA-MB-435 4.27E-08 [ 1.62E-07] 7.59E-07 [ 8.32E-08 7.08E-08
SK-MEL-2 2.69E-07 | 2.51E-05| 2.51E-05] 2.29E-06 1.82E-07
SK-MEL-28 8.13E-07 [ 8.51E-07| 1.86E-06 | 3.80E-07 4.37E-06
SK-MEL-5 2.63E-07 | 2.51E-05( 2.51E-05| 2.51E-05 2.19E-07
UACC-62 1.78E-07 | 1.17E-06| 1.62E-06| 5.62E-07 2.09E-07
IGROV1 9.12E-07 [ 2.34E-06| 1.00E-05| 1.58E-06 1.05E-06
OVCAR-3 1.91E-07 | 7.41E-07| 1.51E-06 | 3.89E-07 1.00E-07
OVCAR-4 4.57E-06 [ 2.82E-06] 2.51E-05 [ 2.24E-06 7.76E-07
OVCAR-5 5.25E-07 | 6.31E-06| 2.51E-05] 2.00E-06 1.12E-06
OVCAR-8 3.16E-07 | 1.32E-06[ 1.15E-05] 1.15E-06 6.92E-07
NCI/ADR-RES 2.40E-07 | 1.20E-06 | 7.94E-06| 4.27E-07 2.40E-07
SK-OV-3 3.98E-07 | 1.58E-06 | 1.29E-05| 1.02E-06 4.90E-07
786-0 4.47E-07 [ 1.05E-06| 1.00E-05 [ 1.15E-06 1.82E-07
A498 2.57E-07 | 1.02E-06 | 5.13E-06 | 5.62E-07 1.15E-07
ACHN 8.32E-07 [ 1.86E-06] 1.74E-05[ 1.51E-06 3.98E-07
CAKI-1 3.55E-07 9.12E-07
RXF 393 1.86E-07 | 5.01E-07| 4.17E-06 [ 4.90E-07 1.66E-07
SN12C 5.89E-07 | 2.19E-06 | 2.51E-05| 2.29E-06 1.45E-06
TK-10 6.17E-07 | 1.70E-05| 2.51E-05| 2.14E-06 1.58E-06
U0-31 6.46E-07 | 1.78E-06 | 1.66E-05] 1.48E-06 1.82E-06
PC-3 3.02E-07 | 1.32E-06 [ 7.08E-06 | 1.05E-06 2.82E-07
DU-145 3.24E-07 | 1.15E-06 | 9.55E-06| 1.02E-06 7.08E-07
MCF7 3.09E-07 | 8.51E-07 | 4.47E-06| 2.57E-07 1.00E-07
MDA-MB-231/ATCC| 9.77E-07 | 3.16E-06 | 1.78E-05 | 2.24E-06 7.76E-07
HS 578T 3.63E-07 | 1.35E-06 | 5.75E-06| 1.70E-06 3.80E-07
BT-549 4.07E-07 [ 1.62E-06] 2.51E-05( 1.12E-06 2.95E-07
T-47D 5.37E-07 | 1.55E-06[ 9.77E-06| 2.51E-06 1.38E-07
MDA-MB-468 3.24E-07 | 5.50E-07 | 3.55E-06 | 4.57E-07 3.31E-07
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F 6. AEF7F et el whet BFE, E 59 AEF.
o AEF

BT-549, HS 578T, MCF7, MDA-MB-
231/ATCC, MDA-MB-468, T-47D

SF-268, SF-295, SF-539, SNB-19, SNB-
75, U251

COLO 208, HCC-2998, HCT-116, HCT-

Jo
oZ
o2

Z532 747 (CNS) &

A #}ok
4zl 15, HT29, KM12, SW-620
S —— CCRF-CEM, HL-80(TB), K-562, MOLT-4,
Eei= e RPMI-8226, SR

LOX IMVI, MALME-3M, M14, MDA-MB-
Az 435, SK-MEL-2, SK-MEL-28, SK-MEL-5,

UACC-257, UACC-62

W2 Al E o AB49/ATCC, EKVX, HOP-62, HOP-92,
= NCI-H226, NCI-H23, NCI-H322M, NCI-

H460, NCI-H522

IGROV1, NCI/ADR-RES, OVCAR-3,

ok OVCAR-4, OVCAR-5, OVCAR-8, SK-
oV-3

A Ao DU-145, PC-3

R 786-0, A498, ACHN, CAKI-1, RXF 393,

em SN12C, TK-10, UO-31

ZZE3 1. Brodeur, G.M., Nat Rev Cancer, 2003. 3(3): p. 203-16. 2. De Bernardi, B., %, J Clin

1, 2009. 27(7): p. 1034-40. 3. Bhatnagar, S.N. and Y.K. Sarin, Indian J Pediatr, 2012. 79(6): p.
787-92. 4. Armstrong, G.T., 5, J Clin Oncol, 2011. 29(22): p. 3056-64. 5. Maris, J.M., %, Lancet,
2007. 369(9579): p. 2106-20. 6. Park, J.R., A. Eggert, and H. Caron, Hematol Oncol Clin North Am,
2010. 24(1): p. 65-86. 7. Aaltomaa, S., P. Lipponen, and K. Syrjanen, Anticancer Res, 1993. 13(2): p.
533-8. 8. Chu, J.S., C.S. Huang,and K.J. Chang, Cancer Lett, 1998. 131(2): p. 145-52. 9. Tahan, S.R.,
S, Cancer, 1993. 71(11): p. 3552-9. 10. Strzalka, W. and A. Ziemienowicz, Ann Bot, 2011. 107(7): p.
1127-40. 11. Stoimenov, I. and T. Helleday, Biochem Soc Trans, 2009. 37(Pt 3): p. 605-13. 12. Krishna,
T.S., &, Cell, 1994. 79(7): p. 1233-43. 13. Waga, S., &, Nature, 1994. 369(6481): p. 574-8. 14.
Ducoux,M., &, J Biol Chem, 2001. 276(52): p. 49258-66. 15. Warbrick, E., &, Oncogene, 1997. 14(19):
p. 2313-21. 16. Malkas, L.H., &, Proc Natl Acad Sci U S A, 2006. 103(51): p. 19472-7. 17. Hoelz,
D.J., %, Proteomics, 2006. 6(17): p. 4808-16. 18. Gu,L., %, PLoS One, 2014. 9(4): p. e94773. 19.
Punchihewa,C., &, J Biol Chem, 2012. 287(17): p. 14289-300. 20. Friesner, R.A., %, J Med Chem, 2006.
49(21): p. 6177-96. 21. Phillips, J.C., &, J Comput Chem, 2005. 26(16): p. 1781-802. 22. Bennardo,
N., %, PLoS Genet, 2008. 4(6): p. e1000110. 23. Gunn,A., %5, J Biol Chem, 2011. 286(49): p. 42470-82.
24. Rothkamm, K., &, Mol Cell Biol, 2003. 23(16): p. 5706-15. 25. Shibata, A., =, EMBO J, 2011.
30(6): p. 1079-92. 26. Mayer, M. and B. Meyer, J Am Chem Soc, 2001. 123(25): p. 6108-17. 27. Al-
Minawi, A.Z., &, NucleicAcids Res, 2009. 37(19): p. 6400-13. 28. Raschle, M., &, Cell, 2008. 134(6):
p. 969-80. 29. Capdeville, R., &, Nat Rev Drug Discov, 2002. 1(7): p. 493-502. 30. Burris,H.A., 3rd,
Oncologist, 2004. 9 Suppl3: p. 10-5. 31. Flaherty, K.T., &, N Engl J Med, 2012. 367(18): p. 1694-703.
32. Santoro, A., &, Lancet Oncol, 2013. 14(1): p. 55-63. 33. Verstovsek, S., &, N Engl J Med, 2012.
366(9): p. 799-807. 34. Vogel, C.L., &, J Clin Oncol, 2002. 20(3): p. 719-26. 35. Von Hoff, D.D., &,
N Engl J Med, 2009. 361(12): p. 1164-72. 36. Bardelli, A. and S. Siena, J Clin Oncol, 2010. 28(7): p.
1254-61. 37. Janne, P.A., N. Gray, and J. Settleman, Nat Rev Drug Discov, 2009. 8(9): p. 709-23. 38.
Sierra, J.R., V. Cepero, and S. Giordano, Mol Cancer, 2010. 9: p. 75. 39. Muller,R., et alPLoS One,
2013. 8(7): p. e70430. 40. Tan, Z., &, Mol Pharmacol, 2012. 81(6): p. 811-9. 41. Yu,Y.L., &, PLoS
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One, 2013. 8(4): p. e61362. 42. Zhao, H., &, Mol Cancer Ther, 2011. 10(1): p. 29-36.
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<130> 4844
<150> US 6
<151> 2015
<150> US 6
<151> 2016
<150> US 6
<151> 2016

<160> 4

0-512001WO0
2/220,014
—-09-17
2/313,592
-03-25
2/340,964

-05-24

<170> PatentIn version 3.5

<210> 1
<211> 1355
<212> DNA
<213> Homo
<400> 1
ggatggecegg

cacccggagg

caagtctcag
ccagctagac
tgttcgaggce
acctcatcaa
actcgtccca
gctgegaccg

gcgceceggceaa

tagtatttga
tagatgttga
ctggtgaatt
cctgtgcaaa
aattgtcaca
aaccagttca

tctcttcaac

ttgcggatat

cttaggcatt

sapiens

agctggcegcec

ctctagcectg

ccggtegteg
tttectectt
gegecetggte
cgaggcectgce
cgtctectttg
caacctggcc

tgaagatatc

agcaccaaac
acaacttgga
tgcacgtata
agacggagtg
gacaagtaat
actaactttt

ggtgacactc

gggacactta

cttaaaattc

ctggttctgg

acaaatgctt

cgacgttcgce
ccegecetgec
cagggctcca
tgggatatta
gtgcagctca
atgggcegtga

attacactaa

caggagaaag
attccagaac
tgccgagatc
aaattttctg
gtcgataaag
gcactgaggt

agtatgtctg

aaatactact

aagaaaataa

aggtaaccgg

gctgacctgg

ccgetegetce
tgtagcggcg
tcctcaagaa
gctccagegg
ccetgeggtce
acctcaccag

gggcecgaaga

tttcagacta
aggagtacag
tcagccatat
caagtggaga
aggaggaagce
acctgaactt

cagatgtacc

tggctcccaa

aactaagctc

ttactgaggg

gccagagcetc

tgaggctcct
ttgttgccac
ggtgttggag
tgtaaacctg
tgagggcttc
tatgtccaaa

taacgcggat

tgaaatgaag
ctgtgtagta
tggagatgct
acttggaaat
tgttaccata
ctttacaaaa

ccttgttgta

gatcgaggat

tttgagaact

cgagaagcgc

ttcecttacg

gaagccgaaa
tccgecacca
gcactcaagg
cagagcatgg
gacacctacc
atactaaaat

accttggcegce

ttgatggatt
aagatgcctt
gttgtaattt
ggaaacatta
gagatgaatg
gccactccac

gagtataaaa

gaagaaggat

gcttctaaga
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60

120

180
240
300
360
420
480

540

600
660
720
780
840
900

960

1020

1080
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tgccagcata tactgaagtc ttttctgtca
atattgtttt ctgtaaataa cctatttttt
aaagtccaaa gtcagatctg gtctagttaa
ttgtgatttt tataatacaa aagggtcttg

gaatttaaat aaagttactt gaatttcaaa

<210> 2

<211>
<212>

<213>

261
PRT

Homo sapiens

<400> 2

Met Phe Glu Ala Arg Leu Val Gln Gly Ser

1

Glu

Ser

Asn

65

Cys

Asp

Asp

Pro

Ala

145

Ser Cys Ala Lys Asp Gly Val Lys Phe

5
Ala Leu Lys Asp Leu
20
Gly Val Asn Leu Gln
35

Leu Thr Leu Arg Ser

50
Leu Ala Met Gly Val
70
Ala Gly Asn Glu Asp
85
Thr Leu Ala Leu Val
100

Tyr Glu Met Lys Leu

115
Glu Gln Glu Tyr Ser
130
Arg Ile Cys Arg Asp

150

165

ccaaatttgt
tctctattct
cctagaagta
actctaaatg

catca

10
[le Asn Glu Ala Cys
25
Ser Met Asp Ser Ser
40

Glu Gly Phe Asp Thr

55

Asn Leu Thr Ser Met

75
Ile Ile Thr Leu Arg
90
Phe Glu Ala Pro Asn
105

Met Asp Leu Asp Val

120

Cys Val Val Lys Met

135

Leu Ser His Ile Gly
155
Ser Ala

170

acctctaagt acatatgtag
ctgcaatttg tttaaagaat
tttttgtctc ttagaaatac

cagttttaag aattgttttt

Leu Lys Lys Val Leu
15
Trp Asp Ile Ser Ser
30
His Val Ser Leu Val
45

Tyr Arg Cys Asp Arg

60
Ser Lys Ile Leu Lys
80
Glu Asp Asn Ala
95
Gln Glu Lys Val Ser
110

Glu Gln Leu Gly Ile

125

Pro Ser Gly Glu Phe
140
Asp Ala Val Val Ile
160

Ser Gly Glu Leu Gly

175
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1200
1260
1320

1355
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Asn Gly Asn

Glu Ala Val
195
Leu Arg Tyr
210
Val Thr Leu
225

Ile Ala Asp

Asp Glu Glu

<210> 3
<211> 13
<212> PRT
<213> Homo
<400> 3
Leu Asp Val
1

<210> 4
<211> 8
<212> PRT
<213> Homo
<400> 4
Leu Gly Ile

1

Ile Lys Leu Ser Gln Thr Ser Asn Val Asp Lys Glu Glu

180 185 190
Thr Ile Glu Met Asn Glu Pro Val Gln Leu Thr Phe Ala
200 205
Leu Asn Phe Phe Thr Lys Ala Thr Pro Leu Ser Ser Thr
215 220
Ser Met Ser Ala Asp Val Pro Leu Val Val Glu Tyr Lys
230 235 240

Met Gly His Leu Lys Tyr Tyr Leu Ala Pro Lys Ile Glu

245 250 255
Gly Ser

260

sapiens

Glu Gln Leu Gly Ile Pro Glu Gln Glu Tyr

5 10

sapiens

Pro Glu GIn Glu Tyr

5
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