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[0108]

[0109]

[0110]

[0112]
[0113]
[0114]

[0115]

[0116]
[0117]
[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

=50] 10-2140362

oin

Ak Uy, &R ol E4W(Yeast two-hybrid), EI24 @hde] Agsts 3tx txEdge]
(Phage-displayed peptide clone)9] AM, HAE 2L 3824 go]2 2] (Chemical library) 5= ©]
HTS(High Throughput Screening), °F& OIE HTS(Drug Hit HTS), A3E 7]4F ~= 73 (Cell-based Screening),

o
[t

o
ol i

= ddolo] mle]az o] (DNA micro array)E ©l&sh= 2429y & AHEE = v

- Ee] " ARF FAE 24 e v Hol e g ey, By wEAsH= ARF A v
e 4d F Qdvh. ARF A7 EdstEo] gl 49, ARF ©lo] MDM29t 4s AFE 4 2lo] MDM2el <]
g p53ol ZalE AT & U=EF Stk ARF fFAA7E A" el A= MDM2ol 8§k p539] &al7h uhER,
oF dAAEA L] Aehg FshA] KA HER, 2 wwo] b2 ARF A7 v of ?1 Aol npghA st
o}

e " ph3 ©E e bl wd B Aol A AlES AR el Aol wiEA s, o]
FAEA =t po3el TE H/E= Vlwo] ARG e ) o dARtRA Y] Ads gaHor T
S glomz B oubgol ke p53e9] W W/ml= y)%o] AA MES A 32 Zlo] upaA st

2 ol "' F¥<Y(Breast Cancer), AbgAF-(Cervix Cancer), & (Leukemia), Y (Gastric
Cancer), S%(Sarcoma), %+ (Liver Cancer), #H%(Lung Cancer), 2<% (Colorectal Cancer) 2 A%<t
(Renal Carcinoma) 2@ o]Fo]z o BHE AYr = o] 3y o]igo] ulazsly, v fLA|Hoz 23,
Ht 2 Mo o]Fox FoRFYH MYEE o= sl o]l Fo] Hrh wigrAs, o] A EA] =

iii) 71 @A i)l SA A7) Bl24 @) a9 wde) 24 52 dHdede AeshA] ¥ vA

< o ]i?lﬁﬁ‘jéiﬂ_?

#J (adipogenesis), Z& WA (ca
2 0
=

signaling pathway) el

uh FAHoR, 4] Bl24 duldel shel e §7] a) B b) F oln shl E B thel o] 44 uke
A}, olo] @ATA it

a) W F£F e g4 FFEo] 7AstE umAZ A AKT, p-AKT, SRC, pTEM, p-PDK1, P38, pP38, ERK, p-
ERK, GSKa/b, p-GSK b, p70 S6K, p—p70 S6K ™ HSP60C.2 o]Fo]x o 2RE XMEyi= o 3} o|Ate o

LR

b) BE $£F T A $£Fo] ZUstE gMAZ A, p38a, JNK1/2/3, GSK-3a/B, MSK1/2, CREB, HSP27,
AMPK @ 2, P70 S6K(T389), P70 S6K(T421/5424) % Chk-2& o]Fojxl F O ZFE HElxE o] s} ojAte] o

)
Bowe] e ARF FAAF B4 b wEY H] 9 & o, noh MFAsAE AR FAA7 13
Y 9 & Avh ARF A7 S0l 9 A%, ARF wuldol Di2sh 45 ARE & 9] izl o

@ p53e] WAE oA F AwE S, ARF FAA7E WIEAE el A WDN2el oF ps3e] Balvh e,
F olAAEA Y e FAetA LobAl Hme, B wwe) ohe AR FAAF W@AE ok Q) Flo] uiHa
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[0125]

[0126]

[0129]

[0131]
[0132]

[0133]

[0135]

[0136]

[0138]

[0139]

[0141]

[0142]

[0143]

[0145]

[0146]

Wwe] ore ps3 WA i fHAe] wE L Byl B4 AL fAR £E Aol mEHsh, ol
974 etk ps3e] WA W/EE Jlel AAAERLD e W & ARAe] que miHoR Sy
Aoms. @ wsl 9e psl A A/TE Aol 44 AL FAB F2 Ao HgAs

oA

ol "ok e ek (Breast Cancer), Aa7@F%(Cervix Cancer), @Y (Leukemia), $I¢(Gastric
Cancer), % (Sarcoma), Ztt(Liver Cancer), ¥ % (Lung Cancer), #7d(Colorectal Cancer) % A%<t
(Renal Carcinoma) 2@ o]Fo]z o BHE AEE = o] 3 o]igo] ulgzsly, Hu} fLx|doz 23,
H R Mo o]Fox FOoRFYH MYEE o= s} o]l Fo] Hrh wpgrAsl, o] A EHA] =

ofst, Ael L ANAE Bolol B wwe s AT AP Wk olF APl R ANE 9 2
e AE) A% AolBE, B wwe] Weisk ofF dgel ¥ A o) AWHE AR HNHAE
oyt
BEEY

(A 32l )

EFR AEF(293T diole] AlgelA et FSFAME, HepG2 F FTYAE)S] A5, Dulbeco'smodified
Eagle's medium(DMEM, Gibco, Grand Island, NY, USA)ell 10% fetal bovine serum(FBS)®} 100 units/ml |2
F3} 100 ?g/m AEFEVOIAI(PS) & ¥ AS ARESHITE. HCT116 27 S 29k H1299 # SdA2e] 7
5 RPMI ®j#ell 10% FBS®} PS& H7Heh AS ARSI, RE AEF= 5% 0y, 37 AlZajg7]ellA
wjFstdtl.  Transfection Lipopectamin 20002 ©o]&3}9om SiRNAS A Addstes ASde
Lipopectamin RNAIMAXE A}83}SIth.  EI24 knockdown siRNA Alf 2~ 5'-GCAAGAGAGUGAGCCACGUAUUGUUTT-3' o]

(MH =23t
HAAY vp9-2o] TG AEXFTE o|Aste] P43 FUFS EEste] 5m dEtdoz ¥uf, v, xd
(Xylene)& o] &3&te] ¥E3t Al&ol| Vecta-stain 71ES AR&3Fo] p53, MDM2 28]al EI24 Ao w3 A=E

Y E AW Letol=(Coverslips)oll B30 4% ﬁ}ﬂi%é1]0}0]‘:(Paraformaldehyde)%
AlF Y. 283 0.5% Triton-100S o] &3] FHAFE =oFet. ES 0.1% Triton X-1000] EgH
1% normal goat serume ©o]&3 EZ7(Blocking)dtior 1a S 1A7F o Ao WAz
Alexa-488 =2 Alexa-568 22} @] EHEA (Invitrogen)E AFE3ste] 13} A& AESTE. S48 Al

%7 @17 (Confocal microscope, Zeiss)= ©]-83f &ls}ict.

o T

(A9E7H ) 92" EX(Western Blotting))

- WA ZFHA] NP-40 W3 (20 mM Tris-HCI1, 137 mM NaCl, 1% NP-40, 2 mM EDTA, 10% glycerol, 1 mM PMSF, 2
mM sodium fluoride, 1 mM sodium vanadate, 1 mM [B-glycerophosphate, aprotinin/pepstatin/luepeptin 20
?2g/ml BHF)E o] &3 HNES LA 1 ?2g 12} FAS Yo 3A17F Hk ¥ A AT, Protein G agarose
beads(Invitrogen)< 30 ?1 Wil 3A|7F B¢k 712 WA A ZAsE dwldS 1743 5 JruErs =3
ale.

gwd AlgE $£5357] $8iA, RIPA #1350 mM Tris-HCl, 150 mM NaCl, 1% NP-40, 0.5% sodium
deoxycholate, 0.1% SDS, 2 mM EDTA, ZRE|otA], FastHopA|AelA])E AHRSto] AXE &aAZAT.

(FHI AR £4)

Transfection 30A]ZF ¥ 2 mM N-ethylmaleimide (NEM)S ¥ PBSE Al&3te] MXE F&3som 1% SDSet
20 mM NEMo] 3% Tris-buffer saline(IBS)E o]&3sled AEE BIAAT. &3H lysates: ES F
sonicationdl Al FAEEISFRAL, 1 FFNE 2 mM NEMe] g% NP-40 W H o A ste] WARAAHS 7359
=
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[0148]

[0149]

[0151]

[0152]

[0154]

[0155]

[0157]

[0158]

[0160]

[0161]

[0163]

[0164]

[0166]
[0167]

[0168]

[0169]

[0171]

[0172]

[0173]

S50l 10-2140362

(RNA #3222 £54)

np9-~F Aoy FU HEF Trizol(Invitrogen)< ©]83}e] total RNAZ ¥]3}o] Superscript First-
Strand Synthesis System with oligodT primer (Invitrogen)E ©]-&3&}o] cDNAR W33l t). Fdx &3S
1Q SYBR Green SuperMixE AM&3}913 iQ5 optical system software(Bio-Rad)E o]&3}o] A= R A8},

(AE AZE= 24)

HepG2 7+ FA o] 29E (Control), MDM2 ¥+& wlE] MDM2 & Myc tagged EI24 &d 9WEE A H3slo]

MDM2 H+ El24 ©haS dutdstes A XE A3 5 1x1057H—E‘ A E v Ao BFEa 0, 2, 4, 6 9 A
2z AEQ A S5 BESHY. 2 AEE Ig g vpo] 2 (Crystal violet)o &2 GAsle] F2USE T
=

Fehgom 106 ohAEROE B, FE3] 500 molA EFES SAstanh.
(fAE BA)

FACS caliburapparature 342975 (BD Biosciences, San Jose, CA, USA)E o|&3lo] FAELE EX&rt. A=
= 70% ogr2o] A7 F RNase A (Sigma-Aldrich, R4875)E AH3stx ZT =¥t Q&
Aldrich, P4170)& o]&3slo] DNAE M3, GAPDHE o] &3t AIX F7]19 G1, S, G2, M

HCT116 A7 FUAE 3¥HE (Control), GFP-tagged EI24 @& WHE 4 AFste] El24 ddS g

S AEE AZD F 1012 AES shEdAlatrigeD) s 1112 Efete] Rl A0l o 453}
209 Fo pAsgon] 239 HAom FYA/E AL (Caliper) & A3l SRS, vhes APe @
AT 1ACUCE] 5918 Wob R1Bstglon] 54 Wil gl Aol A Fastsc

HCT116 A2 ZFokA|3Ee] MDM2, p53S A H o™ 10 "g/ml A]%Ez“/\}ﬂl‘:(Cycloheximide)% Zy A2
2 Aygstg o 928l EF(Western Blotting) S 3Fe] wd HEE 3Helslic).

(o} f-dAEI TCGA dHlo]E&4)

Bzboll A E124, p53, MDM2 f7xfe] d oo} HA|4¢ wo| Hus 435171 93] OncominePrimium Edition
Database (Compendia Biosciences, USA; www.oncomlne.org)—e‘ ol g3}, =3 /A } HLfﬂoﬂ 3+ = A 5
w4e Ad dFdA GadEs ol8skqlh. pd33 ARF frlAte] Edwo] £ TCGA dlo]E o]~
£ o]g3te] A8t

4 A 9 1
EI24 ©+lA o] 7} ¥ 2] (autophage) A|2EQ]EA3}F 849

<1-1> EI124 && AEA x7tx4] 43 g8 F2l

BI247} vhg-2sh | Rmebagol A A7FES A29e] Fad Aol deld v el A7kE Aol
BI249] 9&& FAS57] S1814, WA Bl24 @ ALolA AbEAe] thEhbeA o 28 Selsholth,

o Az, = 19 vebd Az o] holA feEld AEF El245 HTEAARS w GFPE FXH L3 Heol F
7hEon o5 B A7FEA 7ol EAstEE AL FJFUTHE 1),

<1-2> BI24 & 93 E3-F lotA] &3 71d Tl

E1247} AZFEA A 28S E3) A S Bad ¢ Jux RS Felsr] Y, Zz2E ol (Proteasome) ¢
AAQl MG132 TE @ Evar=(Autophagosome) A A ¢l A1L A g3k wiR|oA] El24 IFEdE HMIEZES
mjeFste], El240l o3 w3l H= B3-2]7kobAlQl RINCKLS] 2 & Wsts &lsgli.

2 A3, & 2004 vERd vkl o] El247F A AS wf E3-g]7lobAl] RINCK1S] 2do] FHaE= AE &
15l th. 53], ElI249] oA Ea&at4d FollA MG132(specific, potent, reversible and cell permeable
proteasome inhibitor) =¥ ojF-o] TAGe] RINCKIY #& 74w, BafAl (dSERCAS] Ao <))
autophagosome-lysosome fusione W3l) A& stz Agole AEshA &2 3 RINCK19Zd=e] zfo]7}
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[0175]

[0176]

[0177]

[0179]

[0181]

[0182]

[0184]

[0186]

[0188]

[0190]

[0192]

[0193]

[0195]

[0197]

SS50dl 10-2140362

gl Zow mFo], El240] o3k duid e #g FolA ArbaEAe] SdstE 3 ZRHokE: AlxF Jaks

<1-3> E1247} A7}EH A 28-S BAAFAZ 02X RING EWQ1S 21 Qe E3-grlolAld mlXs 93882

E1247} ES—WPO}XM RINCK17} 43 #Hg3hs = m% sHelskr] fsA
E’i 3

1 A3, &= 3ellAs Ee] EI247F E3-2l7bobAlQl RINCK13} g2 ab-gskal &4 lskqlet. =3k RINCK1C] 2E

~
A9l muikle] Aeks hotwy] i8] ~aEld dhlem RING mwifle] El24ete] duzhgel glof vig T8
& Skl
oleld AakE WP RING =Wl 7 o8 F5e] E3-glVtobAls ~aedste] edsiA El24 sid
Al olEe] RalHEA oRE FAslt. 1 A, = 4o] UEbd vhel o] El24= RING E¥I1S Q14)8kaL
Aoy E3-e7tobAls wafAzlen o= AREAVIM fs fERE Sladth. ey, A
HHAolA El249] FA o] HA Hohs E3-glrleAl e RASNG. w6l Vled ddEel deld A
AR Jles olgste] FE vla $4E FAs
4 Al o 2

El240] ols] Bajsl: E3-elrlolAse] EAMRGE 24 0 o% Az

El24e] o) ¥el¥l: E3-27bolAlE 5 1, El2del ola) ¥elslx Eal B3-2slolAE 1% 2% thro] 7
T§ 54S Soln] e BAYRGA $AS DA,

O A, = 5 oA e vl o] "multiple sequence alignment analysis"S 3PS wf 2
529 RING Euﬂfﬂ A QX7 =97] wlFol Alf2 REZAE 243 zpolrt HolX| gkttt Tk A
o] $x9} FEAgA e FAE 1F 17 152 Aboldl FHg Apolvt gleE AS FRlsHir).

e
e

wa, oy F7FH9 E3-#UlolAlES MPLS-DA  (Metabolomics and partial least squares—discriminant

analysis) A|2=®lS o] &ste B3 A3, & 6 dlAet o] 161719 E3-grlolAES IF 192 64719 E3-
ZrtoAES 1F 22 4331 vEw F UG

T, & 6 oA dEste Ui a5 T TR Aduste AREddA] El24E HEEAAA @eld FF W E
go1s Ay, & 7 oA} o] oS3 1F 19 A El240] 9&) Es-grlolAlrl EajEE AL st oy

0§ 29] A5l B3-evtobAlzl aEA etk AEE Selstan.

el GOCC(Gene ontology cellular component) #2418 33t Ay}, = 8oA el nie} o] IF 19 H
Soll= Ay, d=F, FolaF, AXE =7, fuFAdgolAlolz A9t e T2 AE U 47| X5}
I s QOL}E CHHAO IF 29] A9olE @ =99 Alxdoly FX AN BHo] &S AT 5 U
o

4l Al o 3

EI249 o3 &3+ E3-g7lobAlY 75H a4 4

E124¢] o]3] ®alEE E3-2]7lolAlSS BRI o BAgIQona 7|5 Ael SHolA El240] o) 2
= E3-glo7HAl (1 DO fraxds w4kl
WA GOBPs (Gene ontology biological functions), GOMFs (Gene ontology molecular functions) £4S <
gt A7, E 9 oA YERA RAF Zo] Iw 1A AEANE, AEFT], s|l2E 4 fAZ9 W3t RNA E2
AL FHgell ok Aol w2 AL ERlSkGivh. W ATM, CHEKS, mTOR, AKT1 A& el ojsf E1249] %4
E3-el7kobA Bo] el s AS #elssin.

Fed Ads FEEAES W = 10 oA uvERd A3} o], EI247F RING =HI91S 7HAAL e E3-El7belAlE
zmml A] BS G EAA %611%1 AR AR @%% 58 Flslon AEPrss BAe B oo ot

ek 7132 e dAyAe 3 {FAA BE S o AXE W A
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[0199]

[0200]

[0201]
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E95
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TRAF6 |~ CPICL MALRE—~--~A  VQTPCGH- RFCKACIKS IRDA-~-GH--~KCPVDNE---—
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MDM2 | =  CVICQ GRPKNgCi==—  VHGKTGHI MACFT CAKKL KKRNK---rermemmnemt PCPVCRQPI-—
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2 71 Parkin | Pads VGLAVI LHTDstkdsp—P  AGSPAGRs | YNSF YVYCK GPCQrvapG-——KInvQCSTCRQATI--
5 —t CKVCND- KEvsi——  VFI PCGHI VWCKDCAPSL RK-resrmrmeeeeemee-CPICRS Tl
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B Cc
Group1 El24 i i
. interactors  EI24 interactors
63 GOCCs for 14 proteins . e
{ e ; bind to Group1 bind to Group2
19.05%
4.76%
47.61%
7.94%
6.35%
.94%
6.35% 30
[ a (47)
< Cdc(5
Group2 N, 20 wl
(28 GOCCs for 5 proteins) % ‘g
17.86% = cytoplasm =0
= plasma membrane é% 10 1
= cytosol 3
42.86% 17.86% m nucleoplasm = 0
= nucleus 12 3
= CD40 receptor complex number of interacting E3 ligase
10.71% u ifi6rs in (Eroup 5ol
EH6

= pGroup2
v Group1
v Group2
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1 : probability>=0.95
2 : probability>=0.9
3 : probability>=0.85
4 : probability>=0.8
: probability>=0.75

GOCC

endosome

ubiquitin ligase complex
chromosome

nucleoplasm

vacuole

lysosome

nuclear ubiquitin ligase complex
peroxisome

chromatin

cytoskeleton

heterochromatin

G2_3

I

NININ OO0 ONIN =

perinuclear region of cytoplasm

W= NN NN

Golgi apparatus

Wiw N w

NINvVO|=~|O|O|O|O|OQ|O |0 |0

EH9

A
P=0.05

proteolysis (56/1 6)=Iﬂ—
transcription (44/11)

histone modification (10/1)

histone ubiquitination (5/0)

chromatin modification (11/2)

negative regulation of growth (7/0)
regulation of RNA metabolic process (28/5)
response to DNA damage stimulus (10/2)

cell cycle (15/0)
cellular response to stress (12/3)

zinc ion binding (160/50)
ubiquitin-protein ligase activity (27/7)
DNA binding (46/10)

transcription activator activity (12/3)
chromatin binding (8/2)

transcription coactivator activity (8/1)
upGroupl
»pGroup2

F
F
apoptosis (13/3) =
=
F
0

5

1
1] 30

-log10(P-value)

TF-target enrichment analysis

P=0.05

—

=
=
=}
0

N WNOOIO o WN =W

—
'F

mpGroupl
upGroup2

5 H Bé‘TZO

-log10(P-value)

Kinase-substrate enrichment analysis

Substrate count
Target count P Kinase pGroup1 pGroup2 pGroup1 pGroup2
TF  pGroup1 pGroup2 pGroup1 pGroup2 AKT1 5 2 4E-03
SP1 131 37 1.E-05 0.04 ATM 8 0 1.E-05
REPIN1 20 7 0.01 0.04 CHEK1 6 0 1.E-04
NFYB 17 4 0.02 0.23 CHEK2 5 0 1.E-05
TP53 13 3 0.01 0.18 MTOR 5 0 4.E-05

0.01
1.00
1.00
1.00
1.00
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Integration of bioinformatics, molecular biology, mouse
model, and human data to identify therapeutic targets in cancers

i) Bioinformatics and molecular biology i) Validation of hypothesis and therapeutic
: application using cell lines, mouse models,
and humans

RING-domain specific
Autophagy-dependent
degradation

iii) Application

|
T EAGE
E P1 4ARF —I lymphomalsarcoma
Paradigm shift of proteasome
independent/autophagic - /
degradation of E3 ligases - o
E ® Drug develop 1t
E index l '."
Cellular Bioenergetics _ —— activation —-I ""

Genomic Integrity : | suppression Genotype-specific
H personalized therapy

EHII

Genetic status of p53, EI24, ARF, and MDM2 in sarcoma

Potential cure with EI24 induction

TPS3 <. MMIINIRNANIAN
E124 s Il IIIIIIIl
coknza < % ||| I MO
MoM2 2% [k 11 [ [
Genetic Alteration IAmgliﬁcau’on IDeap Deletion  ® Truncating Mutation ¥ Inframe Mutation ~ ® Missense Mutation

In sarcoma, most cancers patients with ARF loss or amplification of MDM2 retain
wild-type EI24 and p53. Thus, induction of El24 is an attractive therapeutic
strategy.

Note: Red box indicates patients who can be cured by EI24 induction.
Total no. of individuals=240
No. of individuals with WT p53 and EI24 but loss of ARF (23) and

amplification of MDM2 (39)=23+39=62
Therefore, percentage of individuals with possible cure= 62/240 (25.8%)

Ref. cBioPortal
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C
MG132 BafA1
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<210> 1
<211> 340
<212> PRT
<213>

<400> 1

Homo sapiens

Met Ala Asp Ser Val Lys Thr

1

Lys Asp Ser

Leu Ala Gln
50
Pro Arg Ile
65

Val Phe Trp

Leu Gln Ser

Asp Val Trp

115

Leu Trp Val
130

Ile

20

Lys

Arg

Val

Phe

Val
100

Ser

Leu

5

Trp Gly Ile

Arg Glu Glu

Arg Ala Gln

55

Ser Arg Ile

70

Ser Leu Leu

85

Thr Ala Arg

Trp Leu Glu

Pro Leu Phe

135

Trp Phe Gln Asp Ile Ala Asp

145

Pro His Pro

Phe

150

Pro Ser Val

165

Phe Leu Gln Asp Leu Ala Arg Gly Ile

10

Cys Thr Ile Ser Lys
25
GIn Arg Arg Arg Arg
40

Ser Ile Glu Arg Lys

60
Phe Gln Cys Cys Ala

75

Leu Phe Tyr Arg Val

90
Ile Ile Gly Asp Pro
105

Phe Phe Leu Thr Ser
120
Val Leu Ser Lys Val

140
Leu Ala Phe Glu Val

155

Ser Lys Ile Ile Ala

170

Asn Leu Leu Leu GIn Ala Leu Phe Leu Ile Gln Gly

Leu Phe Pro
195

Ser Leu Leu

180

Ile

Tyr

His Leu Val

Ser Leu Tyr

185
Gly Gln Leu Val Ser
200

Cys Phe Glu Tyr Arg

15

Leu Asp Ala
30

Ala Ser Ser

Gln Glu Ser

Trp Asn Gly

Phe Ile Pro

95
Ser Leu His
110
Ile Phe Ser
125

Val Asn Ala

Ser Gly Arg

Asp Met Leu
175
Met Phe Val
190
Leu Leu His
205

Trp Phe Asn
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215

Gly Ile Glu Met His Gln Arg Leu Ser Asn Ile

225

Tyr Tyr Phe Gly Phe Gly Leu

Ser Ser Tyr

230

245

235

Pro Leu Ala Phe

250

Ile Ile Ser Gly Cys Leu Phe Ser

260

Phe Ile Ile Ser Ala Asn Glu Ala

275

280

Phe Gln Leu Arg Leu Phe Ser Leu

290

Phe His Lys
305

Ala Glu Lys

Thr Ala Gly

<210> 2
<211> 22
<212> DN
<213> Ho
<400> 2
cceegecteg

ggceeggegcea

tggeetgegg
tgatgagaga
agatggctga
tctggggtat
agcgtcgaag
agcaagagag

gagtgttctg

295

Thr Val Tyr Leu Gln

310

Phe Pro Ser Pro His

325
His

340

79
A

mo sapiens

tggtgccggce

tgcccagtge

tgggctaggg
tttggggaca
cagtgtcaaa
ttgtaccatc
aagggcaagt
tgagccacgt

gttcagtctc

tggttcttcg

gggcegeageg

gcaggegcecgg
cttctctcte
acctttctce
tcaaagctag
agtgtcttgg
attgttagta

ctettgtttt

265

Lys Thr Pro

Val Val Phe

Ser Ala Leu
315
Pro Ser Pro

330

cgctegececeg

geeeeggecce

agccgeggeg
ctgtgtgtag
aggaccttgc
atgctcgaat
cacagagaag
gaattttcca

atcgagtatt

220

Glu Arg Asn Trp Pro

240

Leu Thr Ala Met Gln

255

Ile Leu Phe Pro Leu

270

Gly Lys Ala Tyr Leu

285

Leu Ser Asn Arg Leu

300

Ser Ser Ser Thr Ser

320

Ala Lys Leu Lys Ala

acttcccagc

tggaagcgcc

gcggagetgt
ttgatagttt
cagaggaatc
ccagcaaaag
agcccagagt
gtgttgtgct

tattcctgtg
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taacagcccg
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gttggttcaa

cttactactt
ttatcagtgg
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tttcctcatt
tagtctcctg

taaaggaatt

tgggtttggt
ctgcctttte
tggcaaagca
actcttccac
gttcecttcea
ctgccatcca

acctcccegec

tctctctgag
ccagtgtgtg
tattttctag
ctgtgccatt
tttgtaattc
acatacattg

agccattact

caaaaaaaaa
gacctcacag
gaaaaagcta
ggacaagtgc
gcagcgggcea
ttgggtgctg

cctgtcattt

aatgtcacaa

gacccatcac
agtgctcttt
caggatatag
gtcagcaaaa
cagggaatgt
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gaaatgcacc

ttgcecttgg
tctatcctct
tatctcttce
aagacagtct
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aaggggatgg
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aaaaaaaaaa
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acctgcagtc
cgcctgecaa
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atcaccgtga
tceetgtgec
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attttgtgaa
gtaaaggagt
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aaaaaaaaaa
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tacatttaaa
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aagaagctgt

gctctgecaa
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