O[]0
- =

SSS0dl 10-2210333

(19) 3= E3] A (KR) (45) FdA  2021:d02€02¢
e (1) 5593 10-2210333
(12) $553F R (B1) (24) S2QA  2021401826%
(51) = A58 (Int. Cl.) (73) 531474

GOIN 33/574 (2006.01)
(PCE3] &+

GOIN 33/57438 (2019.01)
GOIN 33/57484 (2013.01)

GOIN 33/68 (2006.01)
(52)

(21) &Y% 10-2020-0069004 ( =3k)
(22) E4LA 2020906408
A TA 2020906908
(65) /AT 10-2020-0070177
(43) &7NLA 2020306417
(62) 9= E3 10-2018-0165098
AEdIA 20183124199
AAARFLA 201812919
(30) +XAF%
1020180023460 20181102€ 274 th3F71 =+ (KR)

(56) A7 &2
KR1020160005311 A=
(S1Ee] A)%)

(72)

(74)

dAAEn AEgEEg

MEEFEA] MUYET AR 50 (AEF, AAY
skal)

bty 2}

=AY

ANEEWA nlzF WHE 205, 104% 110635 (2]
FTY%, nxsEDGSs)

o] 8|5

ALERA 7T F 2314 27, 1015 6033 (
TAE, AdelstE)

A3y

A7 = AYA Ak A2 97-11, 1015
13045 (s, dik fBgAyx)

il

o] A%

AA AT = 0 F 10 & AARE o431
(54) Il ¥ 49 IFE ZHE

(57) & ¢<F

B O CEMIP(Cell Migration Inducing Hyaluronidase 1) ©@¥la m= A7) ghilas 3idsls 229
mRNAS] W8 58 SAHEE= AA; 2 CA 19-9(carbohydrate antigen 19-9) ©¥d T A}y dhaldS w96}
= AR mRNASl B S SASE AALE XFete] &S AdE F e 2AE, olE xFste g
71E 9 A7) 2AAES o]&3sle] 4] IS 9% ARE AFst= Wl #3k Folt)

o F & - %2

Specificity

Sensilivity

02 4

0.0

P =00118

CEMP
CA18-9
CEMP + CA19-9

00 02

04

1-Specificity

06

08



(52) CPCES|EF
GOIN 33/6893 (2013.01)

A €14

=

oo

o) o
A H

S=546 10-2210333

(56) A7z A

KR1020160045547 A=

Fink SP et al, Oncotarget (2015), vol 6(31),
pp 30500-30515.

L Li et al, J Cancer (2017), vol 8(12), pp.
2238-2246.

Lumir Kunovsky et al, Canadian Journal of
Gastroenterology and Hepatology (2018.08.),
vol 2018, pp 1-10.

3

il

o

sz Aabael oJste] o143




S=50 10-2210333

7 A A
FrHY
ATE 1

CEMIP(Cell Migration Inducing Hyaluronidase 1) ¥ & W= A7) @WlAS A3t 3212 mRNAS] 2Hd

FEL ZRFE AR 2

CA 19-9(carbohydrate antigen 19-9) ©Wid = 7] @A S 33t FH1A2] mRNAS] #d 38 A
st AlALE Edele AFYe] i 2AE

F

AT 2
A1gol oA,

%47] CEMIP @) d o] vtd #&FS FAste AAT 7] CEMIP @ide] Hojxow Ajsls A, S ayet
ol=  gZt=, PNA(peptide nucleic acid) 2 SHEMH(aptamer)®@ ©o]FoJZ ol AElE 1F o]
x3tete, A4de g 24E

7% 3

A&l loj A,

471 CA 19-9 e e] 3d $28 S AlAls 47] CA 19-9 @] Solxow Ajtsh= A, &2l
Hepol=, 2JZt=, PNA(peptide nucleic acid) 3 $4Eb™ (aptamer)® o]Fo]xl oA MEd 1F oS %3
g, Aot Adg 24E

A1Eel Sloj A,

’&7] CEMIP DPH“*‘% Agsk= kel mRNAS] B eSS SAsE A= 7] CEMIP @S 98k
Ao el U LEER o] FolXl Aol HAEH 15

&7] CA 19-9 @il A S FTY35k= f-32e] nRNAS] Bd &S SAs= AA= 7] CA 19-9 vid s 393}
Zefolm], ZrH Bl QHHAlA FEHQEER ofFolxl LolA Y

frARke] nRNAS So]H oz AgeH= =

<]
—‘L:: H T
H 1% ol Egehe, gl Avg 249E.

A7 6

A1d WA A5 F o= 3 o] HAYe] Wt 2AES el #HEde Agg I E.
A3 7

Aol JoJA,

J7] 71Ex= RT-PCR 71E, DNA 3 7]E, ELISA 71E, @9d 3 71E, I =(rapid) 71E E& MRM(Multiple

reaction monitoring) 71E¢l, et Adg 71E.
AT 8

LAete JhA =S l‘ﬁ:ﬂ% &84 A5 A CEMIP(Cell Migration Inducmg Hyaluronidase 1) &7 5=
7] SldS Agskes FaAke] mRNAS] B s SAsE 9 B
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[0016]

[0017]

[0018]
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e = e HAF e de] a5Fo] gkt

H A% Aoy A% 9 t& A3 JAds Hste] 55 =5 T (abdominal ultrasound, US), &4 HAks)
@42 2% (computed tomography, CT), #7134 %% (magnetic resonance imaging, MRI) T¢ F4HXe A
AbEo]l ol Al HHA g obd Wwo] HIWEA HAEY. JAAGAN A HHe] FEE Rol= ¥
HES By AdoEe g WHozRE ek MW (premalignant lesion)@ obd ®Rlol| o] 27|77 thaksh
AZS xgata 9o Yo" F Q3.

Tl CT, MRISH 2 AR Aol MR Brsa G4 W
o A A A g BEe 5% 7

Moy Aol 94 oPy3h Hs4e] Urhe of
4 ek WAl WA e ofu] oy WWE Fwea giH AEshs ol Fas,

Qv sARE, 2 Ad g8 5 A elA
G RS e dedol ot

g J§

ddstel= A

Rl d 54 o FellME 53] AGSS Aosta s Add = Sl 2A4ES Alestast g

a8y & EHo] oA sk Ylwd A= ool AFF Al AFEA dow, AFEHA 2 E G
2 HAE2 otele] VARRE T AN S A S TH] Aol Al WEstAl olslE 4= e Aotk

BHoulmol o 13 oo wp=W | CEMIP(Cell Migration Inducing Hyaluronidase 1) €z = A7) whila s

Zels FAAe] pRNAY B FEe SAeE A4 o

CA 19-9(carbohydrate antigen 19-9) @& = 47| @il d S I8 FA2H] nRNAS] @ =38 4

ot AL E ek ool g A E wE Aok,

oo A A7) "CEMIP(Cell Migration Inducing Hyaluronidase 1)"¥ <Qlztoll X CEMIP A Abe] ola] =5
= oumdR ) S IdFEAe Ajste] (D44 H S| EFRYtA e} HH-om Ay 3|LFEY T
(depolymerization)e ZFHvldth. o3 752 vhf-2oAk Wl up Slvh. & drgellx] 7] CEMIP whij2d

o AGWE 19] ofulet AAR ofFod & glon}, ofo] A@HE Ae ohih,

B odbdo A A7) "CA 19-9 (carbohydrate antigen 19-9)"& A &Ars} Fo]l~ A 29 I EZ afFsty,
MUC1aF 22 7Ale] Jhrste|=go]E Frelol] s, oA 7] CA 19-99 AMEL Siaa2,3Gal B
1,3(Fuc a1,4)GlcNAcE AolE 4 dt}. 7|4 7] Sias AlYAH(sialic acid), Gal> ZEEX(galactose),
Fucte F32=(fucose), 2|3 GlcNAc N-oFHE 2 FFA (N-acetylglucosamine) S 27| ke,

2 aoll A Hwhe] fiide] Hi= o Y] "' EHFAA AR FAEA @ ME AFeR B
A Holzl A FEHE JdERAY ZHezin. B LA He] gi4te] HE e Y, dAaY, o,
A, 2, A, ATAEY, A, FagAAd, A, RlaAzEgdat, dEAd, wedd, B35, H
A7 FEF, ZAZ JEF, A, Wk, A, SAF, A%, =, g8y, 75, Ay, A%
&, HEYG, FEFILYE, UEALE, AeUIdF, 2, 55U, AEY, &Y, EHAY, Y, o
22 §F, 85, 4, TS, AFAE 4F, A 4F, 32 ACNS central nervoussystem)
TG, 1A NS |=F, A5 T, H AAnE £ WA AFY F Jdo, uiEAsAE A3dd &



[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

S=54d 10-2210333

2 gl A7) "#Add(pancreatic cancer)"olg FF MEA T¥stE S oH|sh. H Gt o
7 FR7F e #Ad AEdA wAS AT AEFo] 909 HEE AXsta o] dubHgo R Hgteldn
st FH 3 AAFES guigitr. 1 ol BFAALEAY), WENFTY Fol Ak, AFYE A F oF 5-10%%
A 208 M g, #AFYG Sl A sl e A9 oF 7.80 AER JuklelM e
For HAE 0.6%0) v WE7F Eoh. AL 59 AEE] 5% ostE o Frb w9 U Qtolth. 1 olf=
o gre] RaR ol BAEH7] Wl ¥ @A FE ZATE 7beE Aok 200 oldielal, #etor wY)
of &3] AU ST wAl Folel o AEE FAFo] Hom, Al W WAL Xz gk vkl
7] wgeltt. mEkA, AEES AL F Adve P 8% WS S gAY HEodY w =] i
Aste F&ste Aolth

B oAy dA 7] gt B4 dY e d3e] gk gl (subject)d] T4 (susceptibility)S @A 3=
A, gide] 54 AW EE H3s A AT A=A AFE e A, 54 JAW B Z3e 449 oy
9] o $(prognosis)(elzid], -7 o] EE—‘E Held ¢+ /E} o 54, oo @A A mE X8 sk ool 6
<4 A A 3}

Boagol A A7) CEMIP 2 CA 19-99) Zzbe] djdo] whg xS ZA3te AAE ¥ Adsx e
Por} o 59 A7) CEMIP 2 CA 19-99] ZZ+e] dldo] Eojd oz Agtets &4, gugeol=, 23t
=, PNA(peptide nucleic acid) ¥ $HE}™ (aptamer)Z o] Fo|Z FollA Avid 15 o]Ae 88 4 v},

gl 7] @A 93 SolHom Adtete] FUA-FA S deovle 248 HRY. ¥ Eye
=244, A CEMIP ©hid Ei= CA 19-9 whido] dfs] SojHor Adtshs FAE vt 2w @
A v2e 34, 928 34 2 A FAS Z5F 230 A7) s A 98 A4 TS ol
&3to] GolstA Alxd = A, dE 5o, HEE FAE 4] CENMIP @ B CA 19-9 wde] IS
FEol FAsta FEREEH Aste] FAE e AL F5E AHE ek Gl 9 A€
el ols) Aakd 5= gl old tEE AT 9, BV, &, dFel, B, #A4, &, N o] A9 &
SENE Axd 5 Q. E3, 22 s g9l Ed #AE dteolrel=rt W (hybridoma method:

Kohler % Milstein (1976) European Journal of Immunology 6:511-519 %), E+& ﬁ]rxl A golreg 7]
<= (Clackson et al, Nature, 352:624-628, 1991; Marks et al, J. Mol. Biol., 222:58, 1-597, 1991 %)<
olgste] Axd F Ao, AVl WHoeR Axd A= A AVY

%, B4, 9 ¥4, olews
aevtEady), s AzrtEads] So R olgstel Fel, AAE 4+ Avk. wE, ¥ w9l FA:
o7le] A A R 27l A FAE e 0 FUBw o, FA B JFAH WHS T
o WA Bl V%A wHelw, Aol @9 AF 5S HAsha glt B oushH, Fab, Flab')

F(ab')2 B Fv o] Slt}.

ool 7] "PNA(Peptide Nucleic Acid)"= <1&Aom JHd®, DNA H=& RNASH Mg SHAE
7471, 1991 wiwb= mAEAl thehale] Nielsen, Egholm, Berg®l Buchardt xl<=ell 9]8] Aoz A7l% S
k. DNAE Qlib-2]lRaw ZA48 Zh=d Hhsl, PNAE HEfel= Aol 93] Ad¥ vk E N-(2-opn o d)-
F/l* =4E 7HAH, o]2 <lal] DNA Hi= RNACl thgh At 3t kAol Al kel 4 A&, Ad &4

SFEJ Al X @] AREE I 9it). PNAE F3& ([Nielsen PE, Egholm M, Berg RH, Buchardt O (December
1991). "Sequence-selective recognition of DNA by strand displacement with a thymine-substituted
polyamide". Science 254 (5037): 1497-15001¢l ZFAletAl 7AA1 = o] glt}.

i

Bodgol A A7) e e Syt e fetol= Eatelw, e o] dnbAl 82 & [Bock LC et
al., Nature 355(6360):5646(1992); Hoppe-Seyler F, Butz K "Peptide aptamers: powerful new tools for
molecular medicine". J Mol Med. 78(8):42630(2000); Cohen BA, Colas P, Brent R. "An artificial cell-
cycle inhibitor isolated from a combinatorial library". Proc Natl Acad Sci USA. 95(24): 142727(1998)]
o ZFAlsA WA Ee] Stk

E oo A A7) CEMIP 2 CA 19-9 747t vildS 3o3tE 429 nRNAY #HE £2S 2A3E AAE
7] CEMIP @l = CA 19-9 ©id Z47hS 393k F-7A12] mRNAY] Sol&d oz Allsl= Zolw, 2
B 9 otEJAlA FEUQEIER o]FojR FolA AuE 1% oS 3 4 Jrt

WoawelA 4] teelvs B4 FA4 AAe dAshs gwoRA, AUY © AP Lefolv 42



A

= =8¢ = b =1 = R »——Fq' tﬂ . Al
Mol AR W EAsks H-%H MDA EdA s Adololn, FRASQ Zejoln A9 BHE T %
H fAA AdR 22 5oy S fusha e

[0027] gl A

o , + PNA(peptide nucleic acid),
LNA(locked nucleic acid), FElel=, ZZ|Felol=, whilld  RNA H& DNAY 4 Jow, 71 ulgdsiAl=
PNAo|T}. BT} FAH R, 7] ZRHE= 24 AEA FHEAY ol fFAMGE A EE A ¢
A AxH AL ZLIFE Aoz OB So ez A, MAE, SAE AE R 71H, AAEAME,
DNA, % RNAY 4= glom, DNAE cDNA, 7l DNA, Se]awZdlQEtel=8 X§skn, RNAES 7155 RNA, mRNA,

selan R ot sg Egs, dudel dzt WA, 39, &, Welol= & TIY & Atk

[0028] E odbmol A A7) "LNA(Locked nucleic acids)"&k, 2'-0, 4'-C #HEadl BIAE FI3l= AL oldE 1S 9
wskt} [J Weiler, J Hunziker and J Hall Gene Therapy (2006) 13, 496.502]. LNA 2@ 2Alol== DNA%
IRE]

g BElxE 23 221 'locking' & & <18, LNAE Watson-Crick Zgto| A o] A7

= —o 3 o =~ ©°
ok, LNAZF DNA =& RNA SElawEd g =e X3sE, LINAe 2o wEA 423 72dHE= AMsd %
S o] Fo] o]F Ao AL =U 5 . B dyo Ay "etE A" E Qe Al SE|unrt she-aY
A7 Aol o8] RNA 9] ¥4 ME EAFE0], THE oA AP H o= nRNA9H RNA: &2 &
FA 9 PAE FLse, FEUEE d719 M9 D HEFRZE WES 2= ElumE oujdit, &g
aWE FF4 Ade e Ags qE ARA £ ZA AERAS 1E 5 o

[0029] B kol w2 CEMIP Hi= CA 19-9 @ldoln}, o5& FYshe FxAte] mRNASl AR+ dEA Jeornz
o] o =
H = T

A= A nRNACY SolAow Adshs Zefoln, TeH
[0031] g e 7d ool wEd, el nE el Jgg 2AEs Edehs 4o JAdE 7|Ed #d A

[0032] Bl E A7) eSS 7IES olgste] oF Ao W o s iy rhsAde A

[0033] L

ol
ol
4z of
e =
.
o
2,
12
-
T ool
o
i
o
i
&
0.
I
B
X
5=
ox
i<
e
rN
)
-
0 -
_{n v:_‘YL

)
(&
ofN
12
=
oL
ol
EO

oo, i
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o=~

p O -

o
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[ do rlé )
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ofN onl d

oi [ 2
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-

4 4 o
El

ol

-

J

ol
o2 ;
iy
~
>

[0034] 2 "o A 7] 71E= RI-PCR 71E, DNA % 7]E, ELISA 71E, ©@9d H 7|E I =(rapid) 7]1E E&
e °

[0035]  ®ommel 4] ool Awg =L BA Wl AYW @ FF EE 2 oldel B P4 AR 24E, §9
E= A4S o 29T 5 A
[036]  olE EW, ¥ ouweld 4] ) Aeg JEE AN FERAVES FU5) A BeW D5 828 o
THE 5 A G FRHEANS =L v gude 29
A

= d ATk, 1 9] AL FFELNS
S @Sl (pl R vtadls w0, dSATE
]

o
& F 2 DNase, RNase A A DEPC-<=(DEPC-water), Bt

[0037] Tk, 2 dye] Jds 7|E= DNA HE F57] e 28 25 945 ¥ 4 vk DNA H JEE &
AR = 1o wef dEsteE oDNA e 282 wE 2 =(oligonucleotide) 7} F-2=o Q= 7|, 2 3
FuA z2uE AZgsr] A Ak, AA, a4 & X & Yo B3 9 g2 AR Be 19



[0038]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

B, & e dE 7IEx ELISAS w38 s 48 2 848 29 5 v ELISA 7|Ex= 7]
Aol tjs] Solx <l IFAE EFheth. A= wA] gl digh Sold B o] Ha thE gl
gk wxk ghgAdo]l AL Qe dARE, GEE A, GEE FA = Az dAolvk. wgF ELISA V| EE O
Z7 @l de] Eo]z¢l FdAE ¥ 4 vk, 2 ¢ ELISA 71EE 2w FAZ A& F JdE A, 98
S, BXE 23 A, 2D (chromophores), &A(dl: IA AFAER) E 19 7| L= e A
g 4 v e B 58 xEd 4 dd

NAZRE BEag AESHH AlZo)|A CEMIP(Cell Migration
=il r

Inducing Hyaluronidase 1) wr#i= Y a2 3= A mRNASl BHE S A E W
w
=

AstE MAREE EeE AESHH AJFo]A CA 19-9(carbohydrate antigen 19-9) Wil = Aby] bz
At @A E Xk o9 JAdS Sk AR Al W] #sh

>

2 Ao A 7] "AESA AR"E AARRE XA AAEFH FHE doe EF, AETH A,
2% Ee AELE guistes ez, & EW, Hdd(whole blood), W& -(leukocytes), TN chal AL
(peripheral blood mononuclear cells), W& AZ(buffy coat), B (plasma), 3 (serum), ZH (sputum),
= (tears), AN(mucus), AH] A} (nasal washes), |7 F<A=(nasal aspirate), T (breath), 2% (urine),
AN (semen), H(saliva), &7 AN (peritoneal washings), EF(ascites), FE(cystic fluid), HHF
s(amniotic fluid), AN (glandular fluid), M (pancreatic fluid), HEZH

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

d

o,

e

4 M (meningeal fluid),

O

-

M (synovial fluid), #Ad FAE(joint aspirate), 7|3 #H]E (organ secretions), A E(cell), AE F&

(cell extract) E& ¥ &4 (cerebrospinal fluid)S EFT = AAT, w2 A= EH 7Fsido] ¥
3xte] I RE AietA 1 FF3H TS AA U 7)He] A9kl ez A HArg o2 AFS A AA
3L
‘J—Y

|5 ]
(A& =9, A9 x4, A ol Fdx, %, g9, A wE Bi(ascites) 5)9 F At

SR AT]ek ol Eejd AEshd AlRolA CEMIP @ E= ol& Y

0

o

F= 3 x2] mRNAS] 2

= o]l5 mYsleE A2 mRNA

L A
ox
N

0 o
F
dr
i)
it
o
e
Lo
)
>,
b
o
X
(@]
=
=
s
©
av)
z
i)
K

ANl do e
)|y
)

o

( o
ol {0,
=

=

=

=

lo

i 2

< CA 199 & B o5 sYshs fuxke] mRNAY BE F s WA 54

ol& FYsh= FAAS] nRNAS HE EE SAY & Jow, F2 CRMIP 9l =
1

= = S ) =
A7ke] mRNAS] W FER CA 19-9 9 wE olF FIYshE fzke] mRNAS] WE FE
[e]

M &
2 =
I M=
AN o

o 7

1=
e,

ol
ot e

>
2

i)
o

ol 7] CEMIP &9 = 7] CA 19-9 d@ujde) &d 58
w2 sk AIE A7) CEMIP 2 CA 19-99] Zhzhe] wh A o
PNA(peptide nucleic acid) = <HE}™ (aptamer)®E o] F

In £

¥ M g0 rie

T lo

el 7] CEMIP v Ea= 7] CA 19-9 @9 e] Bd a8 54 Be vl 24 dioms wud
4 wWYgSAgW ) = vlkely ofAMlo], 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, WA WA, ¥AF WY by, e -IHEY WS by, ZAE WY

A71gE, =AM 94, ®mAl nd B4Y, 22 g 24, O ARvtEIY-EEE4 (liquid

o iz

chromatography-Mass Spectrometry, LC-MS), LC-MS/MS(liquid chromatography-Mass Spectrometry/ Mass

_8_



[0049]

[0050]

[0051]

[0052]

[0053]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]
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Spectrometry), 48 E2+e 2 ELISA(enzyme linked immunosorbentassay) S©°] <o}, oo AdteE= A&

& wgel 7] CEMIP H CA 19-9 7b7he] e s sidshs fdxke] mRNAS] &4 oo I g &<ls)
= B o mRNAQ 4S FHAE BN WHoRE 9 THALNS(RT-PR), AAA IHAL TFaLRS
(Competitive RT-PCR), AAIZF GHAL ZFEALWHS-(Real-time RT-PCR), RNase H.Z W2 (RPA; RNase
protection assay), =% &3+ (Northern blotting), DNA 3 So] 9o} o]d Adly = AL oYt}

wrgell A HAs= JRA] A=t Algel distel Fg¥ CEMIP @jd E= o]E Sk frdAke] mRNA
T =

fAAe mRNAS WA S F Aolw st 44 iz
fSiae1

SE,
o
=
—
¢
©
Lo
=
1)
t
R
)
|
K
o4 OE
o
of

Lk, B oA Y] BAs e A AETH ARdA] S7dw CEMIP 9] wd 45=o] 0.2 ng/ml ©]
AF0.21 ng/ml ©]%F, T 0.218 ng/ml o]l A5 2 CA 19-9 wlz o] g ]

= =
b, Bi= 37 U/ml o]dl 455 < Aol= sfudl 4, 471 el

U/ml O]@ o 7s

GAS L3 5= Q.

2 oA 7] e #AAY, dAas, oy, A, s, S, ATARY, @A, A,
Heb, vlAMEAEASG, APAY, @dd, FEY, vEXZ "2 X7 "2xF, Ao, wget, Mgt
S AR, =Y, 958Y, 7EY, Avd, AFY, HEY, FoEod, UZadE, Asueds,
Ao, swdE, A, &Y, U, FAY, dx4 &%, 8Ed, 2AY, I, AGANE
o, I AdF, FFAAACNS central nervoussystem) £, 12k ONS HEF | 25 FF, =3 214w
T T HolgA Y oy, uEAsAE A9 5 T,

= 9 =

o] ¥ g2 Fd de mEd, 5343 JAZREE 2
Inducing Hyaluronidase 1) @iz E= A7) dild S I3t #
X&stes 4 AFE d537] A R AT Wlel| ek Holr),

Y
_>‘i
o
=]

=
=
=
lo
e
)
5
N
o
||
o
p‘g
r

o
L
Gl

el A7) "EAss RANE, 37] sbe] EHEAY Y ThsAdel w2 HAlE QR

2 Ao A 7] "AESA AR"E AAERE XA NARFH FHE doe EF, AETH A,
2% Ex AEXE Jguiste ez, o9& EW, Hd3(whole blood), W -(leukocytes), WxHN chal AL
(peripheral blood mononuclear cells), W& AZ(buffy coat), B (plasma), 3 (serum), 2 (sputum),
= (tears), AN(mucus), ¥ (nasal washes), H]7 &A= (nasal aspirate), ZF(breath), 2% (urine),
AN (semen), H(saliva), &7 AN (peritoneal washings), HF(ascites), FE N (cystic fluid), ¥+
b M(meningeal fluid), ¥F=(amniotic fluid), A M(glandular fluid), #°d(pancreatic fluid), HZN
(lymph fluid), & (pleural fluid), ¥5F &2 E(nipple aspirate), 7]¥*] &2 E(bronchial aspirate), &
N (synovial fluid), ¥&d FAE(joint aspirate), 7]¥ #H]E(organ secretions), A2E(cell), HMXE F=
(cell extract) X ¥ &N (cerebrospinal fluid)S X8 4 AT, wpekzsiAls oy 7besido] =2
3zto] I RE AiiskA &3l T & A Wl 7ol AYste] WElxA A HdAgo® AfFHg A A
(& &9, 329 22, Alx, 8, g4, 8%, g9, A" £ 5 (ascites) 5)YE T+ AUt

oo M= gk 2ol weld AESHA AlmelA CEMIP @l H== o5 AWk 4k mRNAS 2l

CEMIP @¥id o W +F& S43e AAE 5¥Hs AdaAe oy, nedzaAE 47
S| 5 3 aelol= #7r=, PNA(peptide nucleic acid) ® <§E}l

(aptamer) & o] Fo|X Follq XMy 15 o]y 3

2 kol A7) CEMIP ©@hajde] Wy 58 54 5 v 74 Wyozas owd 3 B4 Wads5gdy ) g

7= wilY  ojAleo], MALDI-TOF(Matrix Assisted Laser Desorption/Ionization Time of Flight Mass

Spectrometry) 41, SELDI-TOF(Sulface Enhanced Laser Desorption/Ionization Time of Flight Mass
Spectrometry) 4], WA HAEA, WA WY GAPH ) e FHEY WY A, 2AE HIHT|EE, £
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[e)

10-2210333
<l

s==4
ol

12

A

¥=

i3

o] gleit, ol A

12 mYshs A5 nRAS)

=

=4

, 223 A9 E BA ) ) m2uleEadls)-2A 25 A (1iquid chromatography-
[e}

Hl &

ELISA(enzyme linked immunosorbentassay)
b

7

121

oA 7] CEMIP &

et RS A Sol A

Mass Spectrometry, LC-MS), LC-MS/MS(liquid chromatography-Mass Spectrometry/ Mass Spectrometry),
HalEg)
= AN O

E
il

4

[0061]

Ao Z mRNAY
(Competitive RT-

Ao
PCR), AA7F FHA F3a A2 (Real-time RT-PCR), RNase H.& #A1'H(RPA; RNase protection assay), =

=
i

HAFS] mRNA2

)
T

7] CEMIP

\

s

°|

o
=yl

1=l

[0062]

5,

o

F, 11 1Y o

°] 0.4 ng/ml °]*,
o

°] 0.4 ng/ml °]*,

, AL 713be] 12 7hE o]

o

)

F, 12} CNS

[e]

=0
[€)
A

1A

A5
=

OL o
4=

A
[e]

}o

=]

il

H

L

.

SHA|

[¢)
Al ZZHE CEMIPSF CA 19-9 m}A <

o] o} o] A
0.429 ng/ml ©]
0.429 ng/ml ©]AHel

=4

[<)
3|

S
S|

fi3
o}

o
=

Zd A (CNS central nervoussystem)

R

A
A A

L
o

3

°©

=

oA

0.41 ng/ml ©]AF, 0.42 ng/ml oA E&=

0.41 ng/ml ©]A, 0.42 ng/ml ©]A Ex=

Y £33+ (Northern blotting), DNA 3

yigel g

[0063]
[0064]
[0065]
[0066]

T

ol

=

el

= I~
WA WY 57

2 ] CEMIP &

Hxzae o

o)

g

s

o}

[0067]

0
™

a2 ZE HERd

%g

H

o] Zgte] ROC 71

CEMIP, CA 19-9,

i

k)
w

H71

™

=

il

™

=

]
B
R

o)
W
A

Bl
G

Lxlo| A CEMIP % CA 19-9 w7 o]

A3

7F

P A g

[ 54

O/

SEME

)

e

[0068]

W CA 19-9

%

o 917, 4

2

2} o)

Foict.

9

=

d

=

bl Wl ARE A3

[e)

7
5

_OA

L
p
[e]

A A 4]

3=

2007d 3 2015 Ale]l 39
o

1_]_ =

S

[0070]
[0072]
[0073]

A7 om 7|

L
o

tl o] ¥

o
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A
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[0075]

[0076]

[0078]

[0079]

[0081]

[0082]

[0084]

[0085]

[0087]

S=546 10-2210333

(American Joint Committee on Cancer; AJCC)Ql 73 WY& 7|02 EF3IT).

CA 19-9 2 CEMIP Wrel $3o] =

o2l

VITROS 3600 W< Rk A]2~EN(VITROS 3600 Immunodiagnostic System) (Ortho-Clinical Diagnostics Inc.,
Raritan, NJ, USA) oA s}shulrg D4"374/\}(chemiluminescence immunoassay) & ©|-&3ske] CA 19-9¢] od 4
+5 SAsAT. CA 19-99] Ak -9 Z(cut-off) - 37 U/mloll sFatdct. &4 Wl 249 (enzyme-
linked immunosorbent assay; ELISA)g o]gste] CEMIPS Td & St A4 ke o] gle
B dEzToR2RE "N ASE FESt] CEMIP ©de] B FFS S48, 96-9D(well) CEMIP ELISA
7] E (SER965Hu) = USCN Life Science, Inc. (Wuhan, China)ZH-E F4stvl. AH-&% ELISA 7|E9 #HE W
= 0.156 ~ 10 ng/mlol] a3l cl. ELISAY ¥+ AH T=+ 10, 5, 2.5, 1.25, 0.625, 0.312, % 0.156
ng/mlel Fataict. olgd A9 WL e HES HA FE X (lower limit)(LLD)+= 00.25H 8=
7hd AL dild e Josgitt. ole 203 XF W o

T U= A7 SHE @l 7 2T d3xE g
g vE2 Aatete] =43tk CEMIPSF A4 (analogues) Atolol -3k nx}uk-3-A) (cross-reactivity)
= ZHd (interference)S ¥aE A &dt}.

BE BAHY B4 Windowsg SPSS B 20.0 (SPSS, Inc., Chicago, IL, USA), SAS (version 9.4, SAS Inc.,
Cary, NC, USA), & R #{71A] ¥H 3.0.1& o|&3te] st A4 dxzad A3 23] 44 & vl
3t7] Yete] AFHE T A (Student's t test)s FaAsATE. Mz dA" A9 CEMIP H-22 72 41
2} z2F 54 I (receiver operating characteristic curve; ROC curve)®} ROC #HEB. olg] ™4 (area under
the ROC curve; AUROC)S o]&3fe] AAFelSith. ROC 4 (MedCalc Sofware, Mariakerke, Belgium)& ¢3}o]
MedCale ®H 11.1& AR&SFITE.  AUROCS] Wl ﬁo](internal Validation)% st FEAEZE
(bootstrapping) ¥R (1,000 wH5)& #-&8iqltt. AAl HEES st 1 AT A AL ow A5
T5317] #18te] Contal 2 0'Quigley's W& 4"‘1'}91 , CEMIP A= e AYst. AE 4 HE

H-ulo]o] W (Kaplan-Meier method)& ©]-&3te] A8, =4 Aol AolHe 2a-+9 4 (log-rank
tests)S ©]§3te] BAEAT. P-3t < 0.05%0 A FAA FAdol de Aoz TG, G sxle
AE] S U]ﬂ% 98 245 BA4317] 98t Cox 37 #4(Cox regression analysis)< o]&3] wh=
(univarl e) ¥ vw¥F(multivariate) B4S Faqst3tl. 2 Z = GraphPad Prism 4 A E o] (GraphPad

Sofware, San Diego, CA, USA)& 13},
31z} EA

AR gde & 32499 #pe} 499 FF vixwroREH ¥ ARE SR
b, A dizate 30 e A4 Ao @ A (n=2), ©d A (n=4), T A4 (n=1), T (n=4
F=1), ¥4 Fd@®=1), ¥4 AFA (=1, HolAF &F(n=1), AALF(n=1), ¥4 AT FE(n= )4 19
o] FAToR ¥ S B2 A3 3x 5EAS YEd Aoz, ghxle] 3 voli= 634 (A
64.5%) 013, FApe] Wik 75%7F 1A A FAAEE wekon | 1709 FxH(52%)7F W) IV AFGem R

A AL T e 3149(169 ~ 5819)0 EBETE. G Aol A CA 19-9 B CEMIP 23
FEo F7F e ZHzF 410.5 U/ml (40.8 ~ 3342.5) 2 0.67 ng/ml (0.40 ~ 1.08)°] al3at3ict.

3}

)
> 5
ox of off %2

03”:
) rXL

Mann-Whitney U #78E ol&ate], A vzt ] e SatellA CA 19-9¢] 23 Fo] AAs] F7ksk A
S g & JJA(F3E 3, #FG @Ak 4105 U/ml, BA iR 10.8 U/ml, P<0.001). Atb7}, CEMIP
EF A iz din HAES Sl 2 8d ol 6&%16] S7kete] e As G F AN TS

gl

32} 0.67 ng/ml, A4 F: 0.16 ng/ml, P<0.001)(%= 1). ROC AX —‘?—q Ay, A7) CEMIPS} CA 19-99]
upA 9] 23 HAFY Jekg AR AR 5 dS S QOJ% T AR (= 2). B} GASHA CA 19-9 &
CEMIP ©@=5& o] &3lo] HgddS Adsigls o + nbA =25 ]u-:_(senSItlwty)_ gk 0.82¢] B33k Wb
871 CA 19-99} CEMIP®] o Fgehs Adeh B WHerk 0.922 dA3] == Aa AT 5 9l

thH(Eo] X (specificity)E 0.62)(3E 1).

71
it W= (sensitivity)
CEMIP ©h 0.82
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[0089]

[0090]

[0092]

[0093]

[0094]

S=546 10-2210333

CA 19-9 w= 0.82
CEMIP + CA 19-9 0.92

AAeto 7 Aehire 32479 2z} F 799 o] ghxlo A= CA 19-99] Id 4250] 37 U/ml olat= HAHAL,
199 9] gARpe A= Folx dAgo] A-B-of Ittt AFY T2 T CA 19-99 +d 4%% 37 U/ml m]vte
2 AgHog o uhd | CEMIP 28 0] 0.218 ng/ml ©] 4 Adidow =o 3zol &S 86.1%°] AT

=, CA 19-99] g 30| 37 U/ml mIRte&E oHe 7999 3k} 5, CEMIP #d T%ﬂ 0.218 ng/ml

ahairt.
o)l 6879l FAHAS U H)(86.10)F AP BAZ AW 5 A= 3).

AGS szte] o o F

Contal % 0'Quigley WHE o]&sld AES AolE FdIsd 5 U&= CEMIP A4 ZH-ox 71& AAs e
(CEMIP=0.429ng/ml1). 7}Z&-vlolo] H oz CEMIP &d &3 #gd Ao AE 7708 43 A3,
CEMIP & 4=Fo] 0.429 ng/ml o]0 At A5 H AE 7|gko] 9.8 /N4 whA, 7] CEMIP #d +F
o] 0.429 ng/ml ©Rke] Fzte] A W AFFE |7bo] 13.7 /WY E, A7] CEMIP 23 =30 0.429 ng/ml ©]X
ol o] 7] CEMIP & 4=3o] 0.429 ng/ml ©|Te] Az}t wlste] A& 7]|7to] fodo=z #He AL
gro1d = 9ddvh(log-rank test P=0.0175) (& 4).

o,

oo A B wro) st A EA AT Xk
of 74l & o] V)eH APES HoluA] @
ZRofo] Bl X A8 717 Ao A= A e o),

=9
9]
10+ . = Normal
= ° PDAC
0000903
" ceﬁﬁﬂ*ﬁfggg
E 1
o ..
£ h?-.— :
o " 3220a80eg2°
— 830°%;
= 01 e s
5 g
|
0.01

Normal PDAC
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E02
Specificity
1.0 0.8 06 04 0.2 0.0
| | 1 | 1 |
1.0 - —~
08
P=0.0119
> 06 o e
2
= |
= -
S 04 4
0.2
- ==~ CEMP
ses=ess CA19-9
CEMP + CA 19-9
0.0 -
I I | I ] |
0.0 0.2 04 06 0.8 10
1-Specificity
E03
10°
E 1004
B Group 1: CA19-9 < 37 Ulml
£ Group 2: CA19-9 2 37 Uiml
% o Group 1(<0.218)
3"’"‘ i o Group 1 (2 0.218)
| o Group 2 (<0.218)
* Group 2 (2 0.218)
10’2 L L] L L LI L)
102 107 10° 10' 10% 10° 10° 10°

CA19-9 (U/ml)
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Ery
1.0
: —— CEMP <0429
£« == CEMP = 0429
0.8 — “
2 |
% 06 h
s 3
2
c 047
- “
D )
b "
0.2 - “— P =00175
P
e
-
L .
0.0 T | — =
0 20 40 60 80
Months

g g

<110>
<120>
<130>
<150>
<151>
<160>
<170>
<210>
<211>
<212>
<213>

<400>

Industry—Academic Cooperation Foundation,
Composition for diagnosing cancer
PDPB182221k01

KR 10-2018-0023460

2018-02-27

1

KoPatentIn 3.0

1

1361

PRT

Homo sapiens

1

Yonsei University

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

1

5 10

15

Ile Ser Trp Leu Thr Leu Thr Cys Phe Pro Gly Ala Thr Ser Thr Val

20 25

30

Ala Ala Gly Cys Pro Asp Gln Ser Pro Glu Leu Gln Pro Trp Asn Pro

35 40 45
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Gly

Leu

65

Gly

Arg

Leu

Asp

Val

145

Trp

Val

Thr

225

Ser

Ser

Thr

His

His Asp Gln Asp His

50
Leu Thr Ser Ser Ala
70

Lys Leu Val Ile Lys

His Ile Leu Ile Asp

100

Cys Pro Phe Gln Gly

Glu Gly Ile Gln Pro
130

Gly Lys Gly Gly Ala

Thr Phe Leu Asn Lys

165

Tyr Phe Phe Glu Arg
180
Ile Asp Pro Lys Ser
195

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

His

55

Thr

Asp

Asn

Asp
135

Leu

Thr

Ser

Gly

Glu

215

Ile

Met

Val

Val

His

Phe
120

Pro

Leu

Trp

Thr

200

Ser

Leu

His

Tyr

Asp

105

Thr

Tyr

Leu

His

185

Val

Ser

Arg

Leu Gly Phe

Ser

Ala

295

Ser
280

Ala

265

Ser

Ala

Ile Gly Gln Gly Lys Thr Leu

Ser

Tyr

His

Pro

170

His

Arg

Val

Lys

250

Arg

Val

Arg

60
Ile His
75

Pro Ile

Leu His

Ile Leu

Gly Leu

140
Gly Gln
155

Gly Gly

Arg Gly

His Ser

Leu Val

220

Ala Val

235

Ala Met

His Pro

Glu Asp

Val Phe

300

Val

Tyr

125

Lys

Lys

Met

Val

Asp

205

Asn

Thr

Trp

His
285

Lys

Ser Glu Gly

80

Leu Arg Thr
95

Gly Ser Ala

110

Gly Arg Ala

Tyr Ile Gly

Lys Leu Ser
160
Ala Glu Gly

175

Ile Val His
190

Arg Phe Asp

Tyr Leu Asn

Asp Glu Gly
240

Lys Leu Gly

255
Ser Phe Leu
270

Ile Glu Tyr

Leu Phe Gln

_15_
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Thr Glu His

305

Thr

Lys

Val

Phe

385

Phe

Thr

Trp

Tyr

Asn

465

Asn

Asn

Lys

Lys

Asp

Lys

Asn

370

Leu

Asn

Lys

His

Phe

530

His

Val

Cys
355

Leu

Cys

Cys

Val

Pro

435

Val

Asp

515

Ala

Met

Gly

340

Asn

Ser

Tyr

Asn

420

Lys

Val
500

Cys

Glu

Trp

325

Arg

Thr

Asp

Lys
405

Ser

Asp

Val

Val

485

Tyr Phe Asn Val Ser

310

Thr

Lys

Pro

Arg

390

Pro

Thr

Thr

Phe

470

Asp

Val
375

Gly

Val

Leu

Met

Met Gly Glu

Asn

Phe

Leu Gly Phe

Phe

Lys

535

Trp

Ser

Asp

360

Val

Arg

Arg

Leu

Val

440

Val

Lys

Arg

Met

Asp

520

Ala

Gly Gln Gln Leu Val

Phe Asp
330
Asp Leu

345

Tyr Lys

Ala Cys

Pro Lys
410
Asn Leu

425

Leu Pro

Pro Met

490
Glu Asp
505

Phe Asp

Ala His

Gly Gln

Leu

315

His

Trp

Lys

Arg

395

Leu

Ser

Cys

Tyr

475

Val

Lys

Thr

Leu

Tyr

Ser

Asp

Lys

Thr

380

Ser

Thr

Asp

Thr

Arg

460

Leu

Cys

Phe

Glu

540

Pro

Ser

Lys

Thr

365

Tyr

Val

Asn

Asp

445

Ser

His

Leu

Tyr

Val

His

350

Met

Asp

Arg

Thr

Val

430

Tyr

Cys

Leu

Pro

510

Trp

Ser

335

Pro

Asp

Tyr

Val

Ser

Ser
495

Tyr

Gly Gly His

525

Gly

Ile

Thr

His

_16_

Glu

Phe

Val

320

Arg

Arg

400

Asp

Ser

Met

Pro

480

Arg

Arg

Leu

His
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545

Leu Ala Gly Asp Val

[le Arg

His Gly

Leu Gly

Phe Asp
625

Ser Asp

Pro Gly

Phe Trp

Met Ile

Lys Arg

Asp Ala

770
[le Ala
785

Val Trp

Asp Leu
580
Ser Asn

595

His Cys

His Cys

Arg Asp

Tyr Ile

Met Ala

675

Ser Val

Lys Phe

Ile Asp

740

Pro Phe

755

Asp Pro

Tyr Lys

Leu Asp

565

Ser

Phe

Leu

Ser

645

Pro

Asn

Thr

Tyr
725

Asn

Leu

Leu

Asn

Ser

550

Asp Glu Arg Gly Gly

Ile His

Leu Leu

Phe Thr

615
Gly Leu
630

Lys Met

Lys Pro

Pro Asn

Gly Phe

695
Met Tyr
710

Asn Asn

Gly Val

Ser Ile

Lys Pro

775
Gln Asp
790

Cys Arg

His

Leu

Cys

Arg

Asn

680

Trp

Ser

Arg

Lys

760

Arg

His

Phe

570
Thr Phe
585

Lys Asp

Asp Gly

Val Lys

Lys Met

650

GIn Asp

665

Asn Leu

Phe Ile

Pro Gly

Ala His

730

Thr Thr

745

Ser Ala

Glu Pro

Gly Ala

Ala Asp

555

Tyr

Ser

Val

Pro

Ser

635

Cys

Phe

Tyr
715

Ser

Arg

Trp
795

Asn

Asp

Arg

Val

Thr

Asn

Asn

His

700

Ser

Asn

Tyr

780

Leu

Gly

560
Pro Pro Thr Tyr
575
Cys Val Thr Val
590
Gly Tyr Asn Ser

605

Glu Arg Asn Thr

Thr Leu Leu Pro
640
Glu Asp Ser Tyr
655
Ala Val Ser Thr
670

Cys Ala Ala Ala

685

His Val Pro Thr

Glu His Ile Pro

720

Tyr Arg Ala Gly
735

Ser Ala Lys Asp

750

Ser Pro His GIn
765

Ile Arg His Phe

Arg Gly Gly Asp
800

Ile Gly Leu Thr

_17_
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Leu Ala

Ile Lys

Met Met

850
Arg Thr
865

Tyr Asp

Ala Leu

Ala Trp

Asp Val

930
Phe Asn
945

Val Asp

Asp Asn

Arg Gly

Tyr Lys
1010
Ser His

1025

805

Ser Gly Gly Thr

820
Asn Ser

835

Leu

Phe

Asp Asn Arg Ile

Leu Pro

Gly Pro

Ile

Ile

885

Phe

Val

Trp

855

Pro

Gly
840

Gly

Gly Gln Asn

870

Asn

Glu Gly Arg His

900
Gln Ser
915

Pro Ile

Gln Leu

Gly Ser

Cys

Thr

Asp

Val

965

Pro

Ser

Met

950

Thr

His

Arg

935

Asp

Ser

Asn

920

Val

Gly

Ser Glu Tyr

Trp Leu Val Arg His Pro

980

Ala Ile Cys Ser Gly Cys

995

Thr Ser

1000

Asn Leu Arg Met

1015

Pro Leu Tyr Leu Glu Gly

1030

GIn Gln Tyr Gln Pro Val Val Thr

1045

810

Tyr Asp Asp Gly Ser

825

Glu Ser Gly Asn Val
845

Pro Gly Gly Leu Asp

860
Phe Pro Ile Arg Gly
875
Asn Cys Thr Phe Arg

890

Ala Leu Ala Phe Arg

905

Asn Val Thr Gly Ile
925

Phe Phe Gly Glu Pro

940
Asp Lys Thr Ser Val
955

Pro Gly Ser Tyr Leu

970

Asp Cys Ile Asn Val

985

Tyr Ala Gln Met Tyr
1005

Lys Ile Ile Lys Asn

1020
Ala Leu Thr Arg Ser

1035

Leu Gln Lys Gly Tyr

1050

Lys

830

Lys

Leu

910

Phe

Thr

Pro

990

Asp

Thr

Thr

_18_

815

Thr Glu

Ser Gly

Gln Leu

880

Phe Val

895

Asn Asn

Phe Glu

Pro Trp

His Asp

960

Lys Asn

975

Asp Trp

Gln Ala

Phe Pro

His Tyr

1040

[le His

1055
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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 Gln Leu Lys Thr Lys Asp His Phe Leu Glu Val Lys Met Glu
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
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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
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