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T 3be A GKN1 @S AGS AlE] A & Rol® d4AFS Folst A2 el Aol
% 3cE siClathrine] A E AGS 2 MKN1 A|Eo]A GEN1 9 A S 2 &sls dxEo] 9X8(localization)®

AvhE vehd ol

%= 3dE siClathrino] 2] AGS % MKN1 Al¥Eo|A] GKN1 % (D819 wa#e ¢xvlEgigor 3003t Aus
e Aol

T dax HFE-145 A EolA dA8lE A &7 (Non-heating) EA S & 7Z-$(Heating)® A wjx
(Media), 2 (Exosome) % AMiFo] A A% HiX](exosome depleted media)olA o] GKN1 ©@rideo] wx& &

qg A% e Aol

T 4bE 1049 A7 9 FXF(Normal serum) E 109 ¢ 3Ax}(cancer serum) AoNA A8 S 1A
FAY(Non-heating) EA 2= 3+ A$-(Heating) 9 AA A (Whole Serum), AF(Exosome) = o ihFo] A
A F3(W/0 Esosome)ol| A1 2] GKN1 ghild o] w2 HAJ

% 4cE 1009 A3 PRS2 RE dA GKN1 @ d Fio] wpE o] 2 g APE
veld Aojct,

T 4dE A7 I8, 9=4 Y99(atrophic gastritis: Atrophy)o] d¥ =, AAF 3 A (intestinal
metaplasia: IM)o] BWFE Y54 o] A= A L AY x4 GN1 @ de] T8 £33 4745
Ebdl A o]t} (P<0.0001).

A1
e

o

23}

it
M
it

% dex= 100 9] AZF3 1A} (Normal serum), 15089 $1¢F 3H=F(GC serum), 45 <] 7+9F &AH(LC serum) 2
507 9] thAel #AH(CC serum) oA 3 GKN1 525 243 235 Jehd Aolt),

T Afe A 9 AR (normal)S 7HA &b, 91EA 919 (atrophic gastritis: Atrophy)ol & A 2 A44v) s}
Ay(intestinal metaplasia)e] EWhHE FA o]l AT Aol et Y APl A el F3 GEN1 ol 23
ROC =4 24 2345 vehd Zlelt,

¥ odgt ¥4 GRNL BEE 99 BA4F 09 R ohget B9 FRF 5t A o RC FA B AAE

e Aol

T 4hE AR @A, 94 Y99 (atrophic gastritis: Atrophy)e]l d¥ 2, AAF 3 A (intestinal
metaplasia: IM)o] &5kE Y154 Hdo] A= A 2 A 2 T 279 g A Aol A9 GRN1
o] g A daks vekdl A o]HH(P<0.0001) .

=

¢

—

1

T 4ix A% A2, YA 99 (atrophic gastritis: Atrophy)o] U+ &, FAI 3 (intestinal
metaplasia: IM)o] 5kd Y54 Hdo] A= A 2 A 2 T 27 A APl A9 GEN1 =l gl gk ROC
A B A3E ekl Aot}

% 5ay HFE-145 A Faje] diFo] Jurkat T A3E, THP-1 w3 U937 thA AlEe] AEZehe] EQEA o
E gQls7] fg Ag3g ojMo] 235 yERd Flot).
% 5b= HFE-145 AE fd1¢9] A= GKN1 2 (D81 ©+¥Eo] Jurkat T A3, THP-1 wr&l=t 1937 WAl AE <]

ALY EE A o] EASHEA s BAH AnE ek ol

Lo rlr
s,
o

SR
>
e
e
of.
o
I
)
o
ox
N
)
av)
o

2ol Aol gol, gAY Pal Wopoln FAR GolmA FAM Helol sl AAHE Heldel vz
BAE ot B owwel BAy, GAE 2w A G Bde] Solqos A@ss FAE o
. ot g7] el WOl £ Qi i AEUSE E£FEM, B oIPe R PSRt AaG 7
ASl ohulneat, whAEAE 00 okt WS HEASAE 127 olge] opvweite W B 3y
gAle] Pej 5U8 ABHA o FFY FA, BaIRd $A £t 39 AFYS 2E QoW 1
o W¥E R owgel gAldl TIFHIL BE WS FRBY FAZ T Uelrl, B Byel FAldE Az
3 @ 5ol 54 WAE wEE ol B wee] GV TR d@ BAle dsle] 3 wem
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[0029]

[0031]
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[0036]

[0037]

[0039]

[0040]

[0042]

[0043]

A7) -] BEgAe o3 HSAHL aAHGEAH(ELISA), WAFEH I E AW (radioimmnoassay, RIA), A=
9% =AY (sandwich assay), =¥ EFE AGIHLH 51513 A (immnohistochemical
staining), A AE FAW (flow cytometry), FF&A3} MEEFHFACS), E&A7|HgA 2 3-8k
SHHOR o]Fol TAFoA dEEHE o= i} o] WS o]&3te] FaHE Flolut, oo AgEE A

& ofuh,

2
18
BN
»
Lot

Wgel Aol gof, "MESHY AR'Y FAYOR 42T ) GRNL WAL Tl F GNL wujd wd

Lol
Te AEY T s ARE Auistd, d2H g9, 9% = 94 55 sty ntEAsls €48 9
i

=

wonge g42vy Ped ABSE ARE A58 F, 60 WA TAA 5 U4 158 B AR v
2 239 5 o A QA F F Amd S AaF N Budel 9E £3e S45 gaE A
2RE Qe 7EA% vaste] AaFe] GRNL B fEe] JEA6l Hate] Re Ao el Aoz i
FozH S1gel A% wE Ade] FFsdh,

B AR Fatol Us A Ahetrlz @ olF AAlds ¥ 43S ur pAHoR A
o W7k olE AAee @HHE AL ok,

AN 1. A8 uy
1.1. GKN1 o] =919 AT 9 A=

A3 GKN1 @S Axatr] e 53 2ol AxF WHE Axsrt. WA AA GKN1 cDNAE PCR
S o] ga] FEAF|AL, pMV6-AN-FC(Origene ID PS100055) #EJol] A|gFFEA Alo]|EE o]&38le] pCMV6-AN-FC-
hGKN1 A2 WS AZsFv. Boh A2 o2 pCMV6-AN-FC # &2} GKN1 cDNAS Sgfl¥} Mlule] A|Tdas
2 A2 g §, pCMV6-AN-FCo} hGKN1 cDNAE AZAIA 7] #WEel GIN1 e E4AIE . o] % tigatol &
Adgste] of7t ZHolE AoA A ZEUE FHI F, olF wddte] DNAE FET F, AN E Ty
GRNI 427} 2nl27A =0 AolA] &1sttt. 1 ¥ protein A affinity AZvlEIIE o] &3] A%
& GKN1 @i d& A F o5 =" EXHS o] &3te] GRN1 Axd ols Flsiltt. o] &, A7) GKNI

A=h
FARY MEE AEHE 12, o2 FYH GKNI vrg o) olnxAl 498 28 ey,
1.2. AxEa

GKN1(Gastrokine-1) &S & 311 &= AGS 2 MKN1 M EF(gastric cancer cell lines)$t GKN1S 2+
3= HFE-145 E83} A9 A EF(immortalized gastric epithelial cells):® 10% G-E-&4 3% FBS(fetal
S Z &3l RPMI-1640 viA el A 37T, 5% CO.ol A vk deh, w3k, Jurkat T A%, THP-1 w3}

T 2 U937 hAMEE A9t e A wdEATt.

bovine serum)

1.3. HuProtTM mlo]Z 2o} # o] (microarray) S E3F GKN1 A3ciale] =34

GKN1 Ageduls 54317 98ke], 19,000 7 o]/del H-Ao] Ax3 AzF ©@uls 3x35k= Human Proteome
Microarray(CDI Labs, USA)7} ARSI, rdstAl, @ wle]m 2oy o]= 2417+ &< Blocking Buffer (5%
BSA in PBS with 0.05% tween-20)7} 2% %, 1 ug®l biotinylated GKN1Z} 4Co| A 8A|7F Bt A2 Att.
o]% wlolz ol ol 1 pgel streptavidin—fluorescence (Alexa-Fluor 635 nm)7} A= Act. ZAi}es
GenePix 4100A Microarray Laser Scanner (Molecular Devices, USA)= &<13}3it).

1.4. A42% £ (Exosome Isolation)

GKN1 @iz o] ol AhFo EA3t=RA] ZASHZ] ¢5he], AGS E MKN1 Al¥E =3 GKN1 w92 (rGKN1, ANRT,
Daejeon, Korea)lo @ HYHJTE. AALFS HFE-145, AGS E MKN1 AJE9] AZdoznHE EFHIT.
ks Al, passage 3 WA 89 M X7} serum—free BiA oA v}, WA S Rov] A 48A|%F FoF 10% FBS
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[0051]

[0052]

[0054]

[0055]

[0057]

[0058]

[0060]

[0061]

S5S0dl 10-1988120

°} 1% penicillin/streptomycing Z7Fste] 37C, 5% CO200A v A, Z2Aste wjA= AE Za(cell
debris)E AIA37] 943l 4TolA 108 St 2000g04 DA E = AL, o]F 0.22 pm FHE FHAZT. 2
HE i A= glass tubedl &AA ol Folwdrh. o]%F, MEE glass tubedl 2 mle] FEdE&
0.75m1 2] A/B/C solution (101Bio company, CA, USA)¥} EFA|7]a, 30% <t ZalA EaAEH L, 4TA
308 sk Wy, EEL 2/ FoE BEEHo 952 AAELL, olglF5S microcentrifuge tubedl] %7
3% B9t 5000 A YAEHFNI, A TS AZE microcentrifuge tubeo] &7 3E < 500090 A

3, FAE 49 ”ioﬂ*ﬂ 103 &<t o] =ato]lH AT, & 4 3] 1X PBSE tubedl 7}abal 7+
A o] AE E AT}, Tuber horizontal shakerold n&o g 158 FoF Agdt & 58 %<k 5000go4 LA
FaEHAY. FS5HLE PureExo  Column (101Bio company, CA, USA)o.& FA3] %AX ¥, 58 &<k 1000gel
A ARG ET. F3AL PBSel|l F-frE HEE AAE FES xFstar .

AF

X A (Exosome Labeling)

ANArFELS A FA] T2 EF(F7F M) w2l PKH26(Sigma, St. Louis, USA)ZE FEAH U, 71dkshAl, AL
A2 Iml9 Diluent CZ FFHAL, W= 1mle Diluent C= 4ule] PKH26C.2 EFA]#A Stain Solutions
EATH AAE AEANS 7] stain solutions ZFEl 4F S WRSAIFG, ®A] WRES FH 1%
BSA(bovine serum albumin)Z} ©S|AHA  ®HFY. ®EAE 91“ %<2  Total Exosome Isolation
Kit(Invitrogen)& AR&3te] A|ZAPS] Z2EFH Oﬂ wel EYE AT, rEskAl, 0.5 volume®] Isolation
Reagent7} A daFe] Halxi EFHATt. FAE LTS B 4T 7R, &8 o8 4ToA 1
A|ZE &<3F 10,000g0 4 A4l H AT, o] F, S Wi, 7+ #AYLS 100u 19 PBSE F-FE AT}

6. AAFoNA GEN1 Sz &g

|

HFE-145, AGS % MKN1 Aze] M &= (cell lysate) B AaFolAe] GIN1 ZdE J~HESIHoR £ 5]
Ak, TEFY AE fdlE 2 ANxFS 12.5% SDS-PAGEE  FE]¥al,  Hybond-PVDF(polyvinylidene
difluoride) transfer membranes (Amersham) o2 %7K Th. 0.5% skim milkZ EHe & #HHAL anti-
GKN1 (Abcam, MA, USA), anti-TSG101 % anti-CD81 antibodies (Santa Cruz Biotechnology, TX, USA)S! 1xF
A= 9-gAZ AL, HRP(horseradish peroxidase)-conjugated secondary antibodies® RHE-SA|ZF T, ©ul Hi=
+ Westernsure ECL substrate (LI-COR Biosciences, NE, USA)Z HEHUI, M=+ LAS 4000 (Fuji Film,
Japan) &= 7FA 85 Q).

1.7. F5-H93 A (co-immunoprecipitation)

AZE GKN1(rGEND) o2 AH2l® AGS 2 MKN1 AX f2e] A4FLS PBSE A=A, 7]Ed 7]A18k nfe} 7ol
1% NP-40, 0.5% sodium deoxycholate, 0.1% SDS, 10 mM NaF, 1.0 mM NaVO4 % 1% protease inhibitor
cocktail (Sigma, St. Louis, MO, USA)& ¥38&}= PBS(pH 7.2)% 4TolA &8=AH(J. Biol. Chem. 2010;
285: 20547-57). 7]E 7]AN % ule} o], FEeo vl A FAE(1.0mg)= 2.0 pgel GKN1(Abcam, Cambridge,
UK), COMT 2 VYWHAZ (Genetex, CA, USA)el ujgt A7} A3E Protein A/G-agarose(Santa Cruz
Biotechnology) ol Al <35 Atk (EBioMedicine. 2016; 9: 97-109).

1.8. Trypsin digestion assay

GKN whale] Aad: U &4 FHE 3] g8, 71€00 71 As nhe} 7Fe] HFE-145 A ¥(7u19] PBSel| 35ugel

W2 HE BEd AaFS 4ToA 308 B¢k 1% Triton X-1009] £]3}<] 17“‘%1 a9 ATH(Blood. 2009;
A=

113: 1957-66). AAEL Triton X-1000] gl 59U %A oA wLH U, AxE NS 2717 G4
/\

2 o ot
Y

= _l__
(15 2 0.01 pg/mL)E 37T oA Efrloz E&FHAT}. Triton X-100 A 2= EH Ao Ao sk
A 2t} (data not shown). EHR A F, MEFLS 2 Laemmli bufferZ FA] TFHJL, 38 &

9l ¥ A 2ol o]FojF T},
1.9. A¥9ydF 4+

Mouse anti-GKN1 (abcam), anti-clathrin % anti-alexa-488 conjugated goat anti-mouse IgG (invitrogen)
secondary antibody”’} WHFE-S TIA3E7] 98] AR EHATE. WEEe] Eo]A4 S Non-immune Mouse Serum
(invitrogen) 2.2 HAEF AT},

1.10. ¥4 A

AdA=S & 94 fdeba 15083 A4 Adak 1008 o= 4

e

it
N
=)
=2
>
e
=y
N
L
o
<t
2
3,
vl

o
=

_8_
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4574 9] ZFt(hepatocellular carcinoma) 2HAFe} 507 9] Wi (colorectal cancer) A7} 247} 2T o=
AR EAT. e A 3k 2459, 1009 9] DA A AARRE ddo] AFHAL, HELRS F &

gate] SA] 80Tl E#AsIt. 49 HE dolA =59 o3, A &89 (PBS)e= dEH U %
el FX=E 15ug/ml=E 3|Aste] AMESHITE. GKN1 T o] HFE-145 Ao mjddl 2 1zte] A U=
AE dWorX EAtEA A flEte], AES 70Tl A EAY AEEA] stk A ajgd,
g3, dirFo] AAE AZE L d4xF B Y GIN1 @de] s AlZ2AFe] A Ao wE} ELISA kit
(USCN, Wuhan, China)< AR&3te] AIFESTE. 22" F447F A7) Aol wat AlTHAL, BE PR =
BE AW FgxE wgkth, B WS Institutional Review Board of The Catholic University of Korea,
College of Medicine (MC16SISIO132)°l °J8] A=At oF A} FFolAME FH4d ko] S7= Ay

oo oM

1.11. &4 &4

0.05 "Rke] P ke BAIFoR fFo3t Aoz FFEEY. oA EFH A% nhA 2dsky
7}87] $1&Fe], ROC(receiver operating characteristic) &4 FAjo] AL&EATE. ROC FALS 1
AZkell H715 = true-positive fraction ™ false—positive fraction®] =3(plot)o]|t}.

AAle] 2. GKN1 2 299 3

2 Ay 2E5S GKN1e| 2 ARzl o] OMl olF Fdsitt. 1 A,
ANZF GKNI(rGEND) o ®-g WA Z3g AFd=HS 7H 27709 diE dulso] BHAHATHE la). IA4aF o
o
oF

M
off ox

< o
l‘_?ﬁ o,

-
of ujgk GKN19] A= S glsty] flste], & WPx&52 HFE-145 Al2Ee} HE% GEN1(rGKN1)2 23+ AGS 2
MKN1 Aol A Aiag die FE3191, Te-Hwygdd H**Oﬂ olate] A whwl Z GEN1 ¥} COMT Ateld]

AN 3. A ATF FA A2FAN GANL

871 A= GENL(rGEND who] o whwlo] gk Aol glvhs ARIRRE, & dAsS GRN1o] &
T won AdAon PHlEa AE 2 ASkE =4 AR f1ske], HFE-145, AGS St MKNL AlaEef ek
FSNORTE AnFE ELeldte] GRN1S) EA4) o%E Q‘ﬂé}% Ads FAsiglth. 1 A}, HFE-145 A%
Aol AnFol A GRNL o] Egtelo] sllot, AGS S MKNL AHHIES fraje] el AT GRNL e
Aol A=A odas SERISAT(E 2a). AGS R MENL A0 ZH&%L GKN1 w3 =g o, GKN1 w3 o]
L2 T2 g AL, daFel gl A R AaFe] gle A A EslE(WCL)el= el A
o] (IAUTHE 2a). 2709 A @) whA FollA, TSG101L 2EjE AaF: 2 AX gaEolA Ao,
(D812 &) xFolAnt A Shelsto] (D81 FF AP <iF vrlmA ARSIt 2a).

o, AAiF: U GINI 9ide] &4 95 g1st] flete], E¥4l 2 Triton X-100 ¢ A 2]/H]-A g
9]3 Trypsin Digestion Assay’} S=&qEqar, o] % 591t (Blood. 2009; 113: 1957-66).
o o Triton X-100 o] H]-AH ¥l EGAINE % HAal-ojEe] g4 Fall7F Aoy ok
t}. 28}, Triton X-100 2 EAlo] mE Agw 3] ZIAHAJAHE 2b). 7] A= 5H
GKN1 ©@ido] g i EAgE 21 gRlsklt.

AA e 4. GERN1 @0 FS 3= AAF9 Clathrin-2|&3 WA|5

2 AHAES AAaE N1 A Y] YAste] Clathrine] #HHFHAEA] o5& Qe AP S Fhs300t.
Clathring Yt}Al7]7] 918t siRNAQl siClathrins A& o™, siClathrine] FYE AGS 2 MKN1 A3
o A= clathrin Z&do] &3] #A¥ES Qs (= 3a). GKN1 w1 dS ¥ 83l PKH26-Y4 4F (%= 3b)
S AGS E MKN1 Ao Agdt A, A7) ALFELS AGS D MKN12] AlZdA Es] WA 3}E o MOiﬂru
3c). 28y, AGS E MKN1 M EolA clathrin o] Yuk¥ 4% oﬂ~ Mzt M ZZo 9] PKH26-YA A4

o] EA7} 3] AAHJUT(E 3¢). A7) MFEAA, AEdto] gl GKN1 2 (D81 whujo] &L & A3 7&&
H i, AEEAANE A=A FATH(E 3d).

ilud
PRI
ot
2
9

ol
i

w2bA] |, Clathrin-wi7le] WE=E(endocytosis)< GKN1 T &S x )3}
A7 T/ 9T sl JSS AT

AAd 5. 83 GKN1 @82 F=d 93 9o Ad

GEN1 @iido] diadk "oz A Hjx] 2L Az Ao EAs=A &Astr] flsle], GINI @de] Fx&=
HFE-145 A|E9] wjkel 2 o7k dAHS 70ToA 105 EoF g)d & ELISA assay® AR, 2 A3

NAaFE Al F-2A7]a HA

rir



[0079]

[0080]

[0081]

[0082]

[0084]

[0085]

S=50dl 10-1988120

HFE-145 Al oA dA 2= 4] e 74-9-(Non-heating) GKNI wjdo] A wjx], ofiE 5l ool A|715 j
Aol A Q1w A Fgkar, whd 70ToAM 108 &<t IA2] 3 9-(heating) o= A ﬂ W7, AaZE G o) aEo
AAE WA (soluble)oll A GRNI wride] =7 7b7F 1.13 + 0.06, 1.08 £ 0.1 ¥ 0.05 £ 0.04 ng/ml 2 3}

AEATHE 4a). o9k YAIEte], GIN1 ©AL dA A &2 HdA 84, Jd4F 2 diFo] AAHE EF
oA A=A FAITHE 4b). 10W ] A AP FelA, dAgE dA B L dAAhFol A GKN1 iz
wE = 247F 6,53 £ 0.58 ng/ml 2 6.24 + 0.55 ng/ml ©|JUTH(E 4b). WIH, 10 9t FxjelA, A
A 8H L daFoA ] GRN1 9¥d Fd Fx+= ZH7; 3.58 = 0.54 ng/ml B 3.28 = 0.82 ng/ml o]AIL(=
4b), o= ¥H GKN1 wrideo] cff-o] A4 o SATE o ghrt. A7

He] {7 A@A H 24579 9, IS 2 7 FAel Mo HA BHE ¥ F 70T 107 e &

i)
i)
K
k)
*
(e

T
)
N
il
rlo
=

% dcollA B kel ol A AARINA A GRNL @ e FEe o

AR Freld IATH(P=0.338). ERE, dFH GEN1 FEol 3lo] HURt Afoli= Rl

FAE, AFA gl de A= A4y 3 (intestinal metaplasia, 1Mol 549Hd FA Yol A& A=

= Sl VARG Y2 FFH KN s=E Byloy, fIeks 7Hd SR Y= dAS] 3T (s 4d).
5

100789 A3 A3 D 15082 9k ke HA Aol U= GRN1 zd
7 ng/ml ©]AI(% 4de), o|ZA A FAloA e FH GIN1 @ FF
A

)
rt
e
- 9
ﬁ'?-' YO
0 2
x
- ox
& oo
o Mo
f
4t

. 0.5
A HE] @A RERES Q1A THP<0.0001). o], e B o #AfeA o] EH GKNL = 747
6.07 + 0.92 @ 6.26 + 0.95 ng/ml ©]aL, o= AAE AR FFI} FAE, Yo SR vl & A3
o FFEUY (= 4e) E3], ROC 49 area #o] Z+2F 1.0, 1.0 2 0.9964= elklo = I3 GEN1 o
Wge] gl ot AR FAAA, AHAH Adel A= A, St (intestinal metaplasia, IM)©] EuF
A543 el A= Z]’E*‘Jr At BAE FEHE 7 ASS GRISTHE 4f). =g, E duxiEo] dF
GKN1 ==l 93t iAol 7k 2 oiged 3xs T & d5S F91s] 98k, ROC 4 #he 574
8t ROC FA oA arear Z+2ZF 0.9938 Z 0.9987=2 A, AA PAdoA e GKN1 Tl o oa) ¢4t 9

KR =i

ke GAMEe 8 HE A=e uet 27 A4 JYg fdem FERECT. B A 7] A @At
| EE 3.75 + 0.47 ng/ml 22 FA3A d o] A GKN1 =9l 3.38 + 0.58 ng/ml
001 (%E 4h), AT 84 (intestinal metaplasia, IM)o] EWkE 9=4 9o I =9
[e]

B} Z% o (P<0
A GKN1 s3E=HobsE $gth(P<0.001) (%= 4h). ROC FA 9] area gto] EF 1.0 o& gelxklozx d3 GKN1
ey st 1A IR, AFAE Aol A= Z, A4I) A (intestinal metaplasia, IM)©o] &

Aol = Asd 271 Y FAE EE  deS FAsTH(E 4i).

5% GRNL Dol 9ol ke AT 783 mrolov}

rir

471 AdzAFE, 2 SHAES A dH 9l
=)
=

I
AN 6. A2F] GRN1 9ol Fqoze A

HAtalol A AAE = GRNT o] Aol A éd HAE=E 57

3z 1:}6111:'1 UJ ;H)\l,\ﬂu_7 t}u

T A=A AFE Ay, SHEFAE, ¥ F ojAo] At N 1 F

ot 9 J937 thAl A ] A E b %912»} Jurkat T AlZEo= &4 %5&1(5 5a), GKN1 ©922 THP-1 why

T 2 U937 A AEe] M EE FiEo] EAEASS RIS tHE 5
A

8
2P 4ES Wolom WU AL BT U gAML @ Jﬁ}‘}iﬁ}.

-\dr\—(
4

)
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k1
N2

K
(%
iy

Total Exosome

10-1988120

oin
]
Jm
9!

Number _G¢ne symbol Description Entrez |D Chromosome Map location
1 ACsLe acyl-CoA synthetase long-chain family member 4 2182 % Xq223-023
z AHNAR AHNAK nucleoprotein 79026 Ll 11g122
3 ALDHILT  aidehyde dehydrogenase 1 family, member L1 10840 3 36213
o ALDHOAT  aldehyde dehydroganaze @ family, member Al 223 1 16231

® ASNAT arsA-arsenite transporter, ATP-binding, homcleg 1 (bacterial 43 13 159123
& K creatine kinase, brain 152 “ 14932

7 cuct chiaride intracellular channel 1 182 3 6p213

5 coMT catechol-O-methyltransferase 1312 22 221121
3 CTNS ystinosin, lysosomal cystine transporter 1457 17 i7p1a

10 GEPD glucse-6-phosphate dehydragenase 2639 X Xq28

" GALM galactese mutarctase (aldose 1-epimerase) 130589 2 2p221
1z GARS glyeyl-tRNA synthetase 2617 7 yGH

13 GLUL glutamate-ammoniz ligase 2752 1 g3t

1@ GPDT giyseral-3-phosphate dehydragenase 1 (soluble) 2819 2 1291312
15 ) gelsolin 2034 9 9633

1% GSTME glutathione S-transferase mu 2 (orain) 2947 1 1132
17 HRAS Harvey rat sarcoma viral oncogens homalog 3265 n 11pT55
18 ILTRN interlevkin 1 recepter antagonist 3557 2 29142
19 BGD phosphogluconate dehydrogenase saze 1 1p3s.22
20 BKLR pyruvate kinase, [iver and REC 5312 1 1621

2 PsATY phasphoserine aminclransierage 1 29968 9 9q21.2
2 PSMBE protéasome (proseme, macropain) subunit, beta type, 6 5684 17 17913

2 RNH1 ribonuclease/angicgenin inbibitor 1 8050 n 1p155
2a 5ECT3 SEC13 homolog (5. cerevisias) 6396 E 3p25-p24
25 SPRR3 small prefirie=rich protein 2 §707 1 1a21q22
2% TGM1 wransglutaminase 1 7081 1 14q11.2
27 YWHAZ tyrosine yptopl i protein, zeta 7534 8 8q231

Exosomes derived from

HFE-145 AGS  MKN1
o o
& &
2EEE
1= -
Sk =z
= £ e
85 38 3¢
X
=
=1 ywnaz
| cont
3| YWHAZ —— — — — —
P ]
cost
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EH2a
a
AGS MKN1
g g
E E E B
w0 © = b =
~ e - 1= -
¢ % & B
g
8 TSG101 — — — — a—
e ==
cD81 —_— — ——— —
o GKN1
E
S TSG101
w
cbDs81
GKN1 =
o |
O TS G IO o o com— — —
=
cD81
=2

Trypsin - + - +
Triton X100 - - + +

GKN1 - Exosome
GKN1 = —— — WCL
E%3;
a AGS MKN1
@ e @ c
£ £ ] =
E 3 § 3
G O &5 O
(73] 7] w 7]

Clathrin = —_—
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Concnetration (ng/mil)
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] 0 5 o
(] D w >
[} @ ) ]
[ — [ -4 —4 =3
€ 5 S 38 s 8 5
F-] 8 ¥.] ¥}
cisiziz!
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GKN1 e —— E
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c
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=
@
5
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o
=
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Concentration (ng/ml)

ED4c
n.s
n.s
10- '—-,_.”-S
E
3 %
£
c -
s —20
g 4 (n=68) (n 12)
(=
[}
2 2l
]
o
0 T T T
P S S
2 7 )
N
Age
Ed4d

E
S
£
c
b=
®
=
£
@
o
c
S
Q
0 v T 3
N
& 3 S o
& .@060 *‘“\x\ €
= ¥ ‘oQ
L
e

Concentration (ng/ml)

10+
A
8+ AA v
6 A
4 (n=32) (n=68)
24
o-—
¥ @
Qe
Gender
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Sensitivity%
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Normal: GC Atrophy: GC
10
R
>
- -
= 50
=
[
[ =}
Q
]
1 e 1
See o SoE 0
Fr s 1
Puae 00001 Pue <0001

10

50 100
100% - Specificity%

Atrophy+IM: GC

Sensitivity%
o
e

0

5
100% - Specificity%

Eo4g

Liver cancer: Gastric cancer
100

Sensitivity%

50)

50
100% - Specificity%

100

Colon cancer: Gastric cancer

9087
Std. Error 0001197
95%Cl 099631001
Pvalue <00001

ior“ 100
c\e
>
=
> 508
=
7]
c
[
Area 09938 (2]
Std Emor 0008589
95%Cl 098671001
P value <0.0001
0
50 100 0

100% - Specificity%

AR
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kk
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A
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0
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50 100
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EY
Normal: EGC Atrophy: EGC
100 100
2 50 Z 50
i) ]
— c
A @
Area 1 Aea 1
Std. Error 0 Std. Error o
P <0000 Pan <0001
P value <0.0001 c val O
50 100 0 50 100
100% - Specificity% 100% - Specificity%
Atrophy+IM: EGC
100,
£
2 50
‘@
c
Q
@ Area 1
Std. Error 0
95%Cl 11
c P value <0.0001
50 100
100% - Specificity%
EMH5a
THP-1 U937

EH5h
Jurkat THP-1 U937
w w (7]
=3 =3 =3
Q [+ [}
E E E
e £ & E & &
& 3 &8 3 ©® 3
£ 2 8 2 & ¢
2 3£ 3 23
GKN1 — _—
CD81 and ———

s
<110> THE CATHOLIC UNIVERSITY OF KOREA INDUSTRY-ACADEMIC COOPERATION FOUNDATION
<120> Diagnosis of gastric cancer using gastrokine 1 protein within

blood
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<130> PN1706-210

<160> 2

<170> KoPatentIn 3.0

<210> 1
<211> 600
<212> DNA

<213> Artificial Sequence

<220><223>
<400> 1
atgcttgcect

tttgctggac

aatgatgaca
aatgtggcca
ggaaatggct
aacaaggaag
cagggtaagg
aaagtcgatg

acatacatgg

acgaccagtg

<210> 2

cDNA sequence of GKN1

actcctctgt

ttcttggagt

acaacaatgc
atgttgacaa
ttgctgcaac
tcatgccctc
gaccaggagg
acctgagcaa

ctgaggagat

tactatggat

<211> 199

<212> PRT

ccactgcttt

ctttctagct

tggaagtggg
taacaacgga
cagactcttt
cattcaatcc
accacctcce
gttcggaaaa

gcaagaggca

tgtggacatt

<213> Artificial Sequence

<220><223>

<400> 2

cgtgaagaca

cctgecctag

cagcagtcag
tgggactcct
caaaagaaga
cttgatgcac
aagggcctga
aacattgcaa

agcctgtttt

tccttetgtg

amino acid sequence of GKN1

agatgaagtt

ctaactataa

tgagtgtcaa
ggaattccat
catgcattgt
tggtcaagga
tgtactcagt
acatgtgtcg

tttactcagg

gagacacggt

cacaattgtc

tatcaacgtc

caatgaacac
ctgggattat
gcacaaaatg
aaagaagctt
caacccaaac
tgggattcca

aacgtgctac

ggagaactaa

Met Leu Ala Tyr Ser Ser Val His Cys Phe Arg Glu Asp Lys Met Lys

1

5

10

15

Phe Thr Ile Val Phe Ala Gly Leu Leu Gly Val Phe Leu Ala Pro Ala

20

25

30

Leu Ala Asn Tyr Asn Ile Asn Val Asn Asp Asp Asn Asn Asn Ala Gly

35

40

45

_18_

60

120

180
240
300
360
420
480

540

600

600
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Ser Gly Gln Gln
50
Val Asp Asn Asn
65

Gly Asn Gly Phe

Val His Lys Met

100
Ala Leu Val Lys
115
Pro Pro Lys Gly
130
Leu Ser Lys Phe
145

Thr Tyr Met Ala

Gly Thr Cys Tyr
180
Cys Gly Asp Thr

195

Ser Val

Asn Gly

70

Ala Ala
85

Asn Lys

Glu Lys

Leu Met

Gly Lys

150

Glu Glu

165

Thr Thr

Val Glu

Ser Val Asn Asn Glu His Asn Val
55 60
Trp Asp Ser Trp Asn Ser Ile Trp
75
Thr Arg Leu Phe GIn Lys Lys Thr
90

Glu Val Met Pro Ser Ile Gln Ser

105 110

Lys Leu Gln Gly Lys Gly Pro Gly
120 125
Tyr Ser Val Asn Pro Asn Lys Val
135 140
Asn Ile Ala Asn Met Cys Arg Gly
155

Met Gln Glu Ala Ser Leu Phe Phe

170

Ser Val Leu Trp Ile Val Asp Ile
185 190

Asn

RN

— — — —

o o oo

o o i _,>L

E e e
— N

ﬂi Joood

o= =

B

)

Moo

)

2L

2

'
o
L

gastrokine 1 &9
GKN1 v
[H7E5]
gastrokine 1 gz
GKN1 e

S
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Ala Asn

Asp Tyr

80

Cys Ile
95

Leu Asp

Gly Pro

Asp Asp

Ile Pro

160

Tyr Ser

175

Ser Phe
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