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WE SN (pH B whadls sEe vd), USAFE U LBl =(dNTPs), Tag-ZE|metobA] B o HAbE A}
2& &4, DNase, RNase ¥A|A DEPC-5=(DEPC-water), Ho4 5 £33 & .

w3k, B ool kg F]EE DNA A SHer] 96 eF A4 ass xF 4 vk DA F NEE &
= e £

2]
AR e 79 dHo) EdEts oDNA e S wEd 2 E =(oligonucleotide) zZg o] e 7, 2 F
FRA ZREE AFS] A Aok, AAl, &4 & £ ¢ dvh I VIRE g2y fAdA Ba e
o) 3| FstE cDNA B LY IFFYQEHES £33 4 i),

L3k, 2 o] Aok 7|E= ELISAE 385l 98] Zast 24 848 ¥38 4 9} ELISA 7|E+ A7)
il e s Soldd FAE 2Zdeith. FAE= v @l Fe] gk Eold H spdo] i tE dilH o
gk wxp vhgAdo]l Al gle FAR, 92 A, 28 FA B AxF Aotk ES ELISA 71EE
Z7 @] Sol¥ol qAE ¥ 4 dul. 1 9] ELISA 7J1EE 23" FAS HES = Jde= Ao, 9=
51, ZA% 22 34, @A (chromophores), &4 (d: A9} AFAEH) H 29| 7| &= A9 2%
g S e us Bd 58 XxF8E 4 9

NMAZEEY BEoE AESE Algo|A CEMIP(Cell Migration
& T3 2Fe] mRNAS] HE FF& Sk @l

EA3 = MAREE B AESA AlgZo|A CA 19-9(carbohydrate antigen 19-9) ©@¥z = A7) iz
S A5 AR mRNAY BE S FAHSE WAL E E3ete oo WS 93 AR AY W] 33k
Ao},

wodgel A 7] "EmASE AT, 37 kel Wy ol¥vh BAAT AAZ, Wy Aol ¥ AAES

2 oA 7] "AEEA AR"E NARTE GolAAY AARFE FHE doje] EA, AETA AH,
ZA T AEE gusts AoR | o= 5w, dd(whole blood), WM& -(leukocytes), 2N T3] AE
(peripheral blood mononuclear cells), W& AZ(buffy coat), & (plasma), A (serum), 2 (sputum),
T=(tears), AN(mucus), ¥ N (nasal washes), H]7 &A= (nasal aspirate), T (breath), A% (urine),
A M(semen), H(saliva), =7 AHM(peritoneal washings), EF(ascites), FEN(cystic fluid), ¥HHF
9t H(meningeal fluid), ¥(amniotic fluid), A H(glandular fluid), & (pancreatic fluid), HZH
(lymph fluid), &% (pleural fluid), ¥ U E(nipple aspirate), 7]&A &F2A=E(bronchial aspirate), &
M(synovial fluid), #d FAE(joint aspirate), 713 #H]E(organ secretions), A E(cell), AE F&
(cell extract) H¥ G M(cerebrospinal fluid) S 28 F AT, vt AE &y 7tsdol =
gxe] B FE A g T 5 AA Ul vl AYste] WEzAEgE AR AHE HA B
Ry

(s 59, & =4, Ax, g, 943, 94, g9, A" £ Ho(ascites) 5)L F v

gl XE sk o] wElE AR AlZelA CEMIP ©d E= o]E :Ysh= FHAke] nRNAS] 2
FEE FAse wAE 23 S+ 9dn

F3h, 2 3o Av|eh o] REE AESH ARolA CA 19-9 @ F o]F :Yss A4 nRNA
ol Y FEE FHse WAE 2R 5 Ak

®odwol A A7) CEMIP 9@l T o]& :Yahs F12ke] mRNA; F2 CA 19-9 @ T o5 mYshs
FAAke] mRNAs o] I S SASe oA 593 ARetA gor, A7) CBMIP @i Ee ol sds)
T Ak mRNAS HE FES WA A F CA 19-9 9 EE o]l :Yst: FHAY] mRNAY TE 5
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5 AT ¢ dal, TE CA 19-9 @E T o2 FYdE FHAe mRNAS WE £EE WA A3 H
CEMIP "Wl d F= o]& IYsh= F-3AY] mRNAS B 38 FAHT 4 o, 52 CEMIP @9d E& o
& A8k fradAbe] mRNAS] Fd Evt CA 19-9 @ Ee= oS F9she A nRNAS BE FEs T
Aol &4 = 9},

Aale AAE 54E3] AdeA =

2 Wrgo Al 7] CEMIP ©@¥d F= 7] CA 19-9 dulde] iy 38
ro) npEASAE A7) CEMIP 2 CA 19-99] Zz+7be] wrwlzo] Eo i

2J7+=, PNA(peptide nucleic acid) % <IE}™ (aptamer)@ ©o]FoZ Folx HElE 135 oA
oh;}

S

HEoubdof A7) CEMIP whiz = Abr] CA 19-9 whilde] vy =35 53 T vl ¥4 oz vz
A BA, \gd=AE | 7t= mpely o A|o], MALDI-TOF(Matrix Assisted Laser Desorption/Ionization Time
of Flight Mass Spectrometry) 4], SELDI-TOF(Sulface Enhanced Laser Desorption/Ionization Time of
Flight Mass Spectrometry) 4], ®WARA WAGEA | WAL W kgl 09T 2y WY A ZAE W
A719E, AU G4, 24 14 BAW, 2xd A7ds 84, NG a2vtEIRI-dZEA (liquid
chromatography-Mass Spectrometry, LC-MS), LC-MS/MS(liquid chromatography-Mass Spectrometry/ Mass
Spectrometry), Hl2¥l E3t® 2 ELISA(enzyme linked immunosorbentassay) 5o] o, o]d A|gtsE AL

Hol| ] A7) CEMIP 9l AS 39 3slE 429 mRNA B 47 9
d FEs S5 Az ] CEMIP % CA 19-9 Z}7+e] dwid g =9

IP m A

RGeS R LB ER o]0l el A AduE 1% ol e ETE it
g

£

£ ool A7) CEMIP % CA 19-9 Z47he] vy
= FHO=E mRNAY] FE& SHste 4

(Competitive RT-PCR), AAIZF G TF&E
protection assay), =% EZ% (Northern blotti

B oagol A A A9 AESHA Alfe] diste] SAE CEMIP @A Ei= olE I3k f-%12k2] mRNA
o] Mg S5 W CA 19-9 A T o P A mRNAS) B 455 T Ho]
S7HE B, A7) deo B e 2 AeR S5 dAE 23 F
g, B oA Y] BAsE A AEHH AlmedA S4E CEMIP Tl o]l By 4Fo] 0.2 ng/ml ©]

1 ng/ml ©]4F, T 0.218 ng/ml )¢l A% 2 CA 19-9 whuzdo] wgy o] 35 U/ml °]%, 36
U/ml o), B 37 U/ml o<l A% & A% sl A5, 7] oo 39 7hsAdo] & AoR 5t

w

O

o e b, A, Ao, #ek, zkeh, et ASAEY, AL, R
Hek, vAMEAdHS, dgde, 99, HEe, HEA "EF A7 JEF, A9, whaEek, Aget
SAE, AFY, =%, I5Y, FEY, ATY, AFY, HE:Y, Ry, JEadd, AduEds,
A, g, AERY, 24, @AY, FAY, Jdx4 §F, 8:5d, £F3Y, Fadd, AlAx
ok, AlF ok ZFAAA(CNS central nervoussystem) %, 12 NS HEZE, ¢ F4, ¥ AlFw
T e oA dEd ¢ doy, vgdsiAle A39d ¢ AT

Howlwgol & 4E oo w2EW, B43 = AR Y Eod ABESHH AlmoA CEMIP(Cell Migration
Inducing Hyaluronidase 1) ©¥# = Ay @iz S 793 449 mRNAQ] 28 535 SAH3E dAS
X&ste 4 AFE dF5357] Hg B AE Wel| ek Folr),
H

r_{
ﬂll

ool A A7) "EA s A, A7 fbel EHEAAY WY Thedol w2 JNAE o] gt

2 odA] A7 "AETEH AlR'E MARZREH doAXAY AAZRFH fHUE 499 =42, AETH A
Z2 e AXEES uldl= Aoz, o= 5w, dY(whole blood), WM (leukocytes), WxEN ohal HXE
(peripheral blood mononuclear cells), W&+ AZ(buffy coat), & (plasma), B3 (serum), 2 (sputum),

T=(tears), BN (mucus), AH]M(nasal washes), H|7} &<l&(nasal aspirate), &F(breath), AW (urine),
A M (semen), H(saliva), 7 A H A (peritoneal washings), EF(ascites), FEN(cystic fluid), HHF
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T N(meningeal fluid), ¥F(amniotic fluid), A Y(glandular fluid), #HF(pancreatic fluid), HXZIN

(lymph fluid), &< (pleural fluid), % &= (nipple aspirate), 7]¥A &= (bronchial aspirate), &

=]
(cell extract) T¥ Y& 4M(cerebrospinal fluid)S FTS = A, vldZ A= T 7l5A o]
3xte] I RE AieA 1 F3H TS AA U 7)o Skl WElxA st HArg oz AH S A
2,89, g%, 8%, g9, Ag == Ed(ascites) §)Y 4 ATt
=

AETA AlZellA CEMIP ©9d = o]& I3k frx2ke] mRNAS| T3

A (synovial fluid), #& FAE(joint aspirate), 7]¥ FH]E(organ secretions), A|E(cell), AE F
2
oll 2

ox HF
o rlo md et

)

ol 7] CEMIP e o] iy sEs SAsk:s AlAls 5383 AdsiA= doy, b siAs 37
5.

I, g eto]l=, ¥ 1=, PNA(peptide nucleic acid) & <jE}H

2 Ao A7) CEMIP ©@ide] Iy F3S 54 e vl 4] dome dud ] 24 Wd9S4gy, ¥
ZF= wkely  ojAlo], MALDI-TOF(Matrix Assisted Laser Desorption/Ionization Time of Flight Mass

Spectrometry) 41, SELDI-TOF(Sulface Enhanced Laser Desorption/lonization Time of Flight Mass

Spectrometry) 4], WA WA WA WY EAHH ) eI HRY WY b, 2AE WIHIEE, &=
AW A WA 14 BAE, 23 [A7)EE B4, A ZERePEIH9-ZA%EA] (1iquid chromatography-
Mass Spectrometry, LC-MS), LC-MS/MS(liquid chromatography-Mass Spectrometry/ Mass Spectrometry), <2

©l 538 2 ELISA(enzyme linked immunosorbentassay) &°] oy, ol AdtE = 7 olUt},

A 2¢7] CEMIP &S 519 ab= frdake] nRNAS] 2
3= FHate] mRNAC] SelH oz Ajsle Eepolw, ZaH
o

g
9y 1% ol4e 3T 5 Avh.

TS A= AA= A7) CEMIP 92 S
Uil X

AE A FIULEER o] FolX] ol A

Boubof] A7) CEMIP @i dS Y3l fdAte] mRNAS] &4 o 59} vty ALE F9lsts 3AH o2 nRNAY
kS A= BA wyor: AHAL F3FAWS(RT-PCR), AAZA AHdA =& 20S(Competitive RT-
PCR), AA7F JAAL $F & A9-2(Real-time RT-PCR), RNase ®.3& 21 (RPA; RNase protection assay), =

H
B Eatel(Northern blotting), DNA 3 So] 9o} o]d AgtEE AL ol t},

oA HAsE A AETA Al dgte] A CEMIP ggel Wy o] 0.
0.41 ng/ml ©]%F, 0.42 ng/ml °©]%F E+= 0.429 ng/ml )<l A5, o337 Y& Aoz

T ATt
2 oA EAstE fAe] BETA Az tiete] S4¥ CEMIP @Al & o] 0.4 ng/ml ©),
0.41 ng/ml ©]%F, 0.42 ng/ml o] ®=& 0 & 7|zke] 12 i ols), 11 7H¥ ©]3},
10 7R ol3l, L& 9.8 /Y olFel Ao g JFaE BAES I & Jrt.

2 ool A7 2 Aget, WAash, o, 9%, s, R, SRS, A, R
Hb, HIAMNEARAS, dFAY, Fdd, Bxe, ¥EA HEF, A7 HEF, N, waEeh, A
SAF, AFd, T, IFY, FEY, ALY, ARY, HEY, FEFSY, 1ERdT, Avd9dE,
A9, vdE, AR, A, uEHAYG, FAY, dxA §F, aEY, 4%, s, AAE
ok, AlEF okF ZFAAA(CNS central nervoussystem) %, 12 NS HEZE, 24 £, ¥ AlFw
T e HakeA A9 doy, uEA sl A8dd ¢ vk

ugo] g7

2 A= FAse A AESH AE=EFE] CEMIPSF CA 19-9 H}ﬂgl ey 25 SATgeEN o F
M= 53] #ete Wy ARy iy JheAdS e AEH oS ke Add F g g

=1 2 Ewe A Aol HAFd dabet A3 dizate] @3 o CEMIP dde] iy s vag 2
7

T 2¢ B Wyl A Aol #HAdS Hdsty] 918k CEMIP, CA 19-9, & ol& wae] 3o ROC HE
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Ll
T
o
£
sl
%)
o

=38 2 owne] o AdolA HEE SAelA CBMIP 2 CA 19-9 wulde) wE ] REE e 2ol
.

W o4E R oune] 9 ANdA AP B AE /b CRMIP BuEe] WE £F Atole] 4 A
Zehvjolo] B0 vehd Zolt

ola}, B wS slr]e] AXde] & AAF] AWt &) AAdE B dgS oisteE AY 8=
g o] o] s7] Aol o A= A2 o},

A A 4]

2=}

200733} 2015 Abo] 3w #HAY Bxbel A iz AR Uste] FJu BAS F3EdY. AN dRT
o7E #HF NS X e AR MAEEtE, AT A P FF IAZ BFSIY. s g
AGS 9ate] gl ARE AFHEAT. Sxto] A3 7|27 Awel A, AE, o] 9%, I3 W CA 19-9
S, g ANE, o Wl we dAH dlolE 23

VITROS 3600 WS Ak A|Z~EN(VITROS 3600 Immunodiagnostic System) (Ortho-Clinical Diagnostics Inc.,
Raritan, NJ, USA) Aol 3}sheks} ™ 7 AF(chemiluminescence immunoassay)Z ©]-83dFe] CA 19-99] &3 4=
TS 54899, CA 19-99] A FA-2 X (cut-off) k2 37 U/mlel d|Fstsict. &4 WS 419 (enzyme-
inked immunosorbent assay; ELISA)S o]-&3}e] CEMIPS W& 458 FAHNSU. #A4Y dxlel o] (e
g4 dxwozRE d9 AsE FEshe] CEMIP 9] By £35S SA435kqrh. 96-LU(well) CEMIP ELISA
71 E(SER965HU) &= USCN Life Science, Inc. (Wuhan, China)2%-B] FJativh. AH&H ELISA 71EC] A% ¥
= 0.156 ~ 10 ng/mlell ajF3}ATh. ELISAS] ¥+ AP &%+ 10, 5, 2.5, 1.25, 0.625, 0.312, % 0.156
ng/mlel siFatiet. o]# 3 B4 0] Wi == HEel HA 38 A (lower limit)(LLD)= 0&ZHH 8=
T de 7P d2 9d w2 AGosigltt. ol 208 ¥FE WHES HF FE% el 7 RS HAE g%
9 e =2 AXEt] =459t CEMIPSF F-AFA| (analogues) Aboldll 93k wzFut-3Ad (cross-reactivity)
°o 3

= 7HAd (interference)S #EE A &gk},

¢

o=
= flo M

BE BAH 4L Windows® SPSS ¥ 20.0 (SPSS, Inc., Chicago, IL, USA), SAS (version 9.4, SAS Inc.,
Cary, NC, USA), B R #71x] ¥ 3.0.1& o]&3te] Fahaigict. A g3 AFd A 4 & v
37 flete] ~2FHUE T 774 (Student's t test)S TSI, AT FHH A CEMIP -2 e 54l
A} ZZ EA 2 (receiver operating characteristic curve; ROC curve)® ROC AB. o}l WA (area under
the ROC curve; AUROC)E o]-&3&}e] AAFelth. ROC #41(MedCalc Sofware, Mariakerke, Belgium)S $3l
MedCale ™7 11.1& AR&sklth. AUROCS] Wi &<l(internal validation)& $j3te] HEX=E#HY
(bootstrapping) (1,000 RHE)S ZH&33ch, AA) FEES Qs 1 7Y A APz IAE
E5st7] 98k Contal 2 0'Quigley's WS ARESFGIAL, CEMIP Z-2.2 & Aesgltt. e 4L 7hE
Z-ulolo] WFH (Kaplan-Meier method)& ©]&3dle] A3, =4 Alo] Holde Za-9 74 (log-rank
tests)S o] &3t ATt P-3k < 0.05%0 A FAA Fo4d0] A= AR IS, A Ao
Ao FgES v Y A4S B4 93] Cox 37 ¥4y(Cox regression analysis)< ]3] @i
&

(univariate) 2 thHzF(multivariate) #4& 3sgct. 2@ Z= GraphPad Prism 4 AZE o] (GraphPad

_12_
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Sofware, San Diego, CA, USA)®E 1% t}.

Aoz RE ooz Auwre 324 9] 3129} 494 HAF YRTFORRE PP A BE g

A dEzae 309 1A A g3 A (n=2), B3 ﬁﬁ(n 4) 7 AXM(n=1), B9 n=4), -5

F=1), ¥4 9=, 48 AFA (=1, HolA &F(=1), FAHAF=1), %“é A T (n=3)2 199

o] Ao FHIAAT. 7] B 12 & AH B EAS Uk Aog, #x S ol 6341034,

64.5%) 01 a1, A tigF 75%7F 1A% AR B E Hgkom | 170 ] FA(52%)7F WY IV #HAGo R Ak

Wtk AA AEEY F3F gk 3149(169 ~ 581)el siEskith. G FAelA CA 19-9 2 CEMIP 24
S5 T2 g 7+ 410.5 U/ml (40.8 ~ 3342.5) 2 0.67 ng/ml (0.40 ~ 1.08)°] a3t ct.

A SAke] Aek(1)

Mann-Whitney U H7A& o]&3te], A4 dixat div] #A7Ee Atel A CA 19-99] T3 FFo] AAs| F7e A
S gog ¢ AT F3E g, AFS B2 4105 U/ml, A dET: 10.8 U/ml, P<0.001). Altk7}, CEMIP
ek B tiza div] #5SE Aol 2 BE o] AAE STkt e RS 1T £ AR EHT S
g2}k 0.67 ng/ml, AA HZTE: 0.16 ng/ml, P<0.001)(= 1). ROC AH E—ﬁ Az}, 7] CEMIPLF CA 19-99]
Aol 23 AFY WG AR AEE

F ASS Folg £ AAW(E 2). Bk AASHA CA 19-9 &
CEMIP ©5& o83t HAFLdS A3 s o + vA =5 Uy E(sensmwlty)% )2F 0.82¢] &3t wbA
&7] CA 19-9¢} CEMIPS] ZFow HAFdS ATt A9 17%=7F 0.928 dAAS] s s g0 + U

tH(E o] = (specificity)E 0.62)(F 1).

F 1
) 7%= (sensitivity)
CEMIP &% 0.82
CA 19-9 &% 0.82
CEMIP + CA 19-9 0.92

Aok shape] gk

I~

2)

AAggdoz Agure 3241 9o] 3z} F 799 A A= CA 19-99] HEH F=Fo] 37 U/ml ©)8= &A=,
197 9] #Apo A= Folx FAFgo] A-B-of Gt Add A F CA 19-99 Td F3F2 37 U/ml mvke

°]
2 AR o7 e vy CEMIP 2d 4°50] 0.218 ng/ml o] Aoz =& skxto] H| &S 86.1%0 AW
st =, CA 19-99 Wﬁ_ o] 37 U/ml mlgte g & 799 9] 2z} 5, CEMIP #&d 4=3o] 0.218 ng/ml
olAkel 68 o AL YU H)(86.1%)S HFY IAzE A = JAJTHE 3).

Ao B9 T o

Contal % 0'Quigley WHE o83t AEE AolE ST 4 A+ CEMIP AA -2 s AAsAud
(CEMIP=0.429ng/ml). 7}Z&-vlolo] X o=z CEMIP 2d 3 A4 dx9 HE 7S 43 A3,
CEMIP & 4=320] 0.429 ng/ml ©]749 3xte] AS HF AE 717ke] 9.8 7|Lel wbd | 7] CEMIP &d 43
©] 0.429 ng/ml ©Rke] Fxte] - W AFFE 7|7bo] 13.7 /MYZ, A7] CEMIP 23 =30 0.429 ng/ml ©]X
Q1 gkAfaro] A7) CEMIP & 4o 0.429 ng/ml wRke] Skxlotol] wlsle] AE 7]3ke] fFeojHoz #2 3§
golgd 4 gldtH(log-rank test P=0.0175) (= 4).

o,

ool Al el thste]l AASA AHsgAY B owEe Aeluels olo] 4
A A ERE AL LS Wl B B 9

gy
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Zroke] B 442 743 Aol AP slelt.

10 = Normal
i © PDAC

u n
0.1+

CEMIP (ng/ml)
.t{‘

i
0.01
Normal PDAC
zm2
Specificity
10 0.8 06 04 0.2 0.0
| | 1 1 1 |
1.0 - -
08
P =0.0119
> 06 - s __.I
: :
= J
= -
D
9 04 4
0.2 -
- ==« CEMP
=s+==== CA19-9
CEMP + CA 19-9
0.0 4
] ] | ] I |
0.0 0.2 04 06 0.8 10
1-Specificity

_14_



ZIHSd 10-2019-0102978

ZEH3
10"
§, 10°4 Group 1: CA19-9 < 37 U/ml
£ Group 2: CA19-9 2 37 Uiml
% o Group 1(<0.218)
3"’"' | « Group 1 (2 0.218)
| o Group 2 (<0.218)
i * Group 2 (2 0.218)
10'2 T L} L L L Ll
10% 10' 10° 10' 10% 10°* 10* 10°%
CA19-9 (U/ml)
R
10
: —— CEMP <0429
. e CEMP 20429
08 -
z !
% 06 i
a Y
E l'II
e 047
: .|
w 1
Y
02 - = P =00175
‘.h'-“f-. Gk b R g
‘-
R T ;
00 T T — S
0 20 40 60 80
Months
R
<110> Industry—Academic Cooperation Foundation, Yonsei University

<120> Composition for diagnosing cancer
<130>  PDPB182221k01

<150> KR 10-2018-0023460

<151> 2018-02-27

<160> 1

_15_



<170>
<210>
<211>
<212>
<213>

<400>

KoPatentIn 3.0
1

1361

PRT

Homo sapiens

1

Met Gly Ala Ala Gly Arg Gln Asp Phe Leu Phe Lys Ala Met Leu Thr

1

Ile Ser

Gly His

50
Leu Leu
65

Gly Lys

Arg His

Leu Cys

Asp Glu

130
Val Gly
145

Trp Thr

Gly Tyr

Val Ile

5
Trp Leu Thr Leu Thr

20

Gly Cys Pro Asp Gln
35
Asp Gln Asp His His
55
Thr Ser Ser Ala Thr
70
Leu Val Ile Lys Asp
85

Ile Leu Ile Asp Asn

100
Pro Phe Gln Gly Asn
115
Gly Ile Gln Pro Asp

135

10 15

Cys Phe Pro Gly Ala Thr Ser Thr Val

25

Ser Pro

40

Val His

Val Tyr

His Asp

30

Glu Leu Gln Pro Trp Asn Pro
45
Ile Gly Gln Gly Lys Thr Leu
60
Ser Ile His Ile Ser Glu Gly
75 80
Glu Pro Ile Val Leu Arg Thr

90 95

Gly Gly Glu Leu His Ala Gly Ser Ala

105

Phe Thr

120

Pro Tyr

110
Ile Ile Leu Tyr Gly Arg Ala
125
Tyr Gly Leu Lys Tyr Ile Gly

140

Lys Gly Gly Ala Leu Glu Leu His Gly Gln Lys Lys Leu Ser

150
Phe Leu Asn Lys Thr

165

Phe Phe Glu Arg Ser

180

Leu His

155 160
Pro Gly Gly Met Ala Glu Gly

170 175

Trp Gly His Arg Gly Val Ile Val His

185

Asp Pro Lys Ser Gly Thr Val

195

200

190
Ile His Ser Asp Arg Phe Asp

205
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Thr

225

Ser

Ser

Thr

His

Thr

305

Thr

Lys

Val

Phe

385

Phe

Thr

Trp

Tyr

Tyr Arg Ser Lys Lys

210

Val Pro Asp Gly Arg
230

Arg Asn Leu Asp Asp

245
Lys His Phe Leu His
260
Val Lys Gly Asn Pro
275

Gly His Arg Gly Ser
290

Glu His Gly Glu Tyr

310

Asp Val Glu Trp Thr
325
Lys Gly Gly Glu Lys
340
Ile Cys Asn Arg Pro
355

Asn Leu Ser Thr Glu
370

Ala Cys Tyr Asp Arg

390
Leu Cys Gly Lys Pro
405
Asn Val Asn Ser Thr
420
Lys Pro Gly Asp Thr

435

Met

Leu

Ser

295

Phe

Val

375

Val

Leu

Ser

Leu

Ser

280

Asn

Trp

Ser

Asp

360

Val

Arg

Arg

Leu

Val
440

GIn Ala Glu Glu Phe Gln Val

Glu Arg Leu Val Gln

Ser Val

Arg Lys

250
Phe Arg
265

Ser Val

Ala Arg

Val Ser

Phe Asp
330
Asp Leu

345

Tyr Lys

Ala Cys

Pro Lys

410
Asn Leu
425

[le Ala

Leu Pro

His

Val

Leu

315

His

Trp

Lys

Arg

395

Leu

Ser

Cys

220

Val

Met

Pro

Asp

Phe

300

Ser

Asp

Lys

Thr

380

Ser

Thr

Asp

Thr

Arg

Asn

Thr

Trp

His

285

Lys

Ser

Lys

Thr

365

Tyr

Val

Asn

Asp

445

Ser

Tyr Leu

Asp Glu

Lys Leu

255
Ser Phe

270

Leu Phe

Glu Trp

Val Ser

335
His Pro
350

Met Asp

Asp Tyr

Arg Val

Thr Ile

415
Val Gln
430

Tyr Ser

Cys Ala

_17_

Asn

Gly

240

Gly

Leu

Tyr

Val

320

Arg

Arg

400

Asp

Ser

Met

Pro
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Asn

465

Asn

Asn

Lys

Lys
545

Leu

His

Leu

Phe

625

Ser

Pro

Phe

Gly

450

Ile Asp

His Ile

Phe Ala

530

His Met

Arg Asp

Gly His

610

Asp His

Asp Arg

Gly Tyr

Trp Met

675

Lys

Val
500

Cys

Leu

Asp

Leu

580

Asn

Cys

Cys

Asp

Val

Val

485

Met

Asn

Val
565

Ser

Phe

Leu

Ser

645

Pro

Asn

Ser Glu Glu Thr

690

455

Ala Gly Lys Pro
470

Asp Met Arg Ala

Gly Glu Met Glu

505

Phe Phe Asp Phe
520

Phe Lys Ala Ala

535
Gln Leu Val Gly
550

Asp Glu Arg Gly

Ile His His Thr
585
Leu Leu Ile Lys

600

Phe Thr Glu Asp
615

Gly Leu Leu Val

630

Lys Met Cys Lys

Lys Pro Arg Gln
665

Pro Asn Asn Asn

680
Gly Phe Trp Phe

695

Met

490

Asp

Asp

His

Gln

Gly

570

Phe

Asp

Lys

Met

650

Asp

Leu

Ile

Tyr

475

Val

Lys

Thr

Leu

Tyr

555

Tyr

Ser

Val

Pro

Ser

635

Cys

Phe

460

Leu His

Gly Leu

Cys Tyr

Phe Gly

525

Glu Gly

540

Pro Ile

Asp Pro

Arg Cys

Val Gly

605

Glu Glu

620

Gly Thr

Thr Glu

Asn Ala

Asn Cys

685
His His

700

[le Gly Glu

Leu

Pro

510

Gly

Thr

His

Pro

Val

590

Tyr

Arg

Leu

Asp

Val

670

Val

_18_

Ser
495

Tyr

His

Phe

Thr

975

Thr

Asn

Asn

Leu

Ser

655

Ser

Pro

480

Arg

Arg

Leu

His

560

Tyr

Val

Ser

Thr

Pro

640

Tyr

Thr

Thr
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Gly Pro
705

Leu Gly

Met Ile

Lys Arg

Asp Ala

785

Val Trp

Leu Ala

Ile Lys

Met Met

850
Arg Thr
865

Tyr Asp

Ala Trp

Asp Val

930

Ser

Lys

Pro

755

Asp

Tyr

Leu

Ser

Asn
835

Asp

Leu

Glu

915

Pro

Val Gly

Phe Tyr

725

Asp Asn

740

Phe Leu

Pro Leu

Lys Asn

Asp Ser

820

Ser Leu

Asn Arg

Pro Ile

Pro Ile

885

Gly Arg
900

Ser Cys

Ile Thr

Phe Asn Gln Leu Asp

945

Met
710

Asn

Gly

Ser

Lys

790

Cys

Thr

Phe

870

Asn

His

Pro

Ser

Met

950

Tyr

Asn

Val

Pro

775

Asp

Arg

Phe

Val

Trp

855

Thr

His

Arg

935

Asp

Ser Pro Gly Tyr Ser

Arg Ala

Lys Thr

745

Ile Ser

760

Arg Glu

His Gly

Phe Ala

Pro Tyr

Asn Phe

Gln Asn

Ser Ala

905
Asn Asn
920

Val Phe

Gly Asp

His
730

Thr

Pro

Asp
810

Asp

Ser

Pro

Cys

890

Leu

Val

Phe

Lys

715

Ser Asn

Arg Tyr

780
Trp Leu
795

Asn Gly

Asp Gly

875

Thr Phe

Ala Phe

Thr Gly

Gly Glu
940
Thr Ser

955

Glu His Ile Pro

Tyr

Ser

Ser

765

Arg

Ser

Val
845

Asp

Arg

Arg

925

Pro

Val

Arg Ala
735
Ala Lys

750

Pro His

Arg His

Gly Gly

Gly Leu

815

Lys Gln

830

Gly Thr

His Ser

Lys Phe

895

Leu Asn

910

Ala Phe

Gly Pro

Phe His
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720

Gly

Asp

Phe

Asp

800

Thr

Leu
880

Val

Asn

Trp

Asp

960

ZIHSdl 10-2019-0102978



Val Asp Gly Ser Val Ser Glu Tyr Pro Gly Ser Tyr Leu Thr Lys Asn

965 970 975
Asp Asn Trp Leu Val Arg His Pro Asp Cys Ile Asn Val Pro Asp Trp
980 985 990
Arg Gly Ala Ile Cys Ser Gly Cys Tyr Ala Gln Met Tyr Ile Gln Ala
995 1000 1005
Tyr Lys Thr Ser Asn Leu Arg Met Lys Ile Ile Lys Asn Asp Phe Pro
1010 1015 1020
Ser His Pro Leu Tyr Leu Glu Gly Ala Leu Thr Arg Ser Thr His Tyr

1025 1030 1035 1040

Gln Gln Tyr Gln Pro Val Val Thr Leu Gln Lys Gly Tyr Thr Ile His
1045 1050 1055
Trp Asp Gln Thr Ala Pro Ala Glu Leu Ala Ile Trp Leu Ile Asn Phe
1060 1065 1070
Asn Lys Gly Asp Trp Ile Arg Val Gly Leu Cys Tyr Pro Arg Gly Thr
1075 1080 1085
Thr Phe Ser Ile Leu Ser Asp Val His Asn Arg Leu Leu Lys Gln Thr
1090 1095 1100

Ser Lys Thr Gly Val Phe Val Arg Thr Leu GIn Met Asp Lys Val Glu

1105 1110 1115 1120
Gln Ser Tyr Pro Gly Arg Ser His Tyr Tyr Trp Asp Glu Asp Ser Gly
1125 1130 1135
Leu Leu Phe Leu Lys Leu Lys Ala Gln Asn Glu Arg Glu Lys Phe Ala
1140 1145 1150
Phe Cys Ser Met Lys Gly Cys Glu Arg Ile Lys Ile Lys Ala Leu Ile
1155 1160 1165
Pro Lys Asn Ala Gly Val Ser Asp Cys Thr Ala Thr Ala Tyr Pro Lys

1170 1175 1180

Phe Thr Glu Arg Ala Val Val Asp Val Pro Met Pro Lys Lys Leu Phe
1185 1190 1195 1200

Gly Ser GIn Leu Lys Thr Lys Asp His Phe Leu Glu Val Lys Met Glu

_20_
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1205 1210 1215
Ser Ser Lys Gln His Phe Phe His Leu Trp Asn Asp Phe Ala Tyr Ile
1220 1225 1230
Glu Val Asp Gly Lys Lys Tyr Pro Ser Ser Glu Asp Gly Ile Gln Val
1235 1240 1245

Val Val Ile Asp Gly Asn Gln Gly Arg Val Val Ser His Thr Ser Phe

1250 1255 1260
Arg Asn Ser Ile Leu Gln Gly Ile Pro Trp Gln Leu Phe Asn Tyr Val
1265 1270 1275 1280
Ala Thr Ile Pro Asp Asn Ser Ile Val Leu Met Ala Ser Lys Gly Arg
1285 1290 1295
Tyr Val Ser Arg Gly Pro Trp Thr Arg Val Leu Glu Lys Leu Gly Ala
1300 1305 1310
Asp Arg Gly Leu Lys Leu Lys Glu Gln Met Ala Phe Val Gly Phe Lys

1315 1320 1325

Gly Ser Phe Arg Pro Ile Trp Val Thr Leu Asp Thr Glu Asp His Lys
1330 1335 1340

Ala Lys Ile Phe Gln Val Val Pro Ile Pro Val Val Lys Lys Lys Lys

1345 1350 1355 1360

Leu

_21_
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