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Investigation of stomach/liver cancer—related genes by
functional screening based on immune escape and

proliferation of cancer cells
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SUMMARY

To achieve the final goal of the project (functional analysis of 10 genes related to
stomach cancer), we have constructed cDNA library from stomach cancer tissue/cells
and established functional gene screening system based on cellular functions such as cell
apoptosis, immune escape, and metastasis during the first 3 years of the project. From
screening of stomach tumor library, we have selected 76 genes based on gene
expression and functional implication.

In order to find genes encoding proteins which are membrane-targeted or secreted from
gastric cancer tissues and regulate immune system, signal sequence trap technique,
which are developed to screen genes encoding secreted or membrane targeted proteins,
was performed. Signal sequence trap library was constructed from gastric cancer
tissues to produce retroviruses. From this library, we selected 10 candidates. For the
analysis of immune function, we analysed the roles of candidate genes on NK and
dendnitic cell functions. Among them, 9-27 which was up-regulated in gastric tumors,
suppressed NK cell function. It also induced cell migration when it was overexpressed
in tumor cells. VDUPl which was disappeared from gastric cancer, had growth
suppressive functions. It arrested tumor cell cycle at GO/Gl. In addition, we have
generated VDUP1 k/o mice for further in vivo analysis. For metastasis analysis, we set
up several assays and selected several candidates. Among them, MIC-1 had a
metastatic capacity by activating PKC signaling. We analyzed the expression of MIC-1
in 12 cases of surgically removed human gastric tumor tissues by in situ hybridization,
and found that MIC-1 was specifically expressed in the tumor cells of all gastric cancer
tissues examined, but not in their normal counterparts. Syntenin also induced cell
invasion, when it was overexpressed in tumor cells.

Overall, during this period research, we have constructed the tumor gene libraries and
function screening systems, which will be useful targets and tools for the next period of

project.
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ol Al 7Y ®2el BAse Il A (& #FAF
154%, 1998), 1+t (FAk 16.8%, AAAF 5.6%, 1998)9] #H AL 3+ 7 73
Holg op7|Hr|RtE B FAATY Wzl 14 52 23 JyPJAH S
o ojE FAA £E FAHINL VTS HHEe €& A2 Amyol
H ool HFolg. @A7bA 2] human genome project A3 Z A <
ZF Aol A7l Ado] BE X3 g1, vlE-o] bioinformaticse] HEE o]z
H FAAe] WolE i RAstE W e AFsta o], V€Y HHeRs
E Holx e ¢Ad 2 And AR FS AAE ¢ Uk A FHEA
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%= (9F 1,000-2,000)2} -FA=} 17} A7l Aoz FAAT. ofF o 407 +4
A BE GAEoA Holx g AXE o 37 o] FAA copyrt WHEXIGR
B E ot (Nature genetics 1999, 23: 387). AAZ 3 A< (pancreatic cancer)©l]
M= 410709 cDNAY A7 AAAZRT 280 Z719-S Northern blot,
tag—sequencing, database homology searchZ 3] %8 % o™ olF 325%7} novel
g FAAR) 26.3%7F EST homologue® ¥r8 A tHAnnals of Oncology 1999, 10:
S64). Human cancer cell line, NCI¢] 60 cell line (CNS, renal, ovarian, leukemia,
colon, and melanoma)S oz FAsH A3}k oF 8000719 F73 A7} unique gene
ow gelon ojF 3700709 FAAE AzF gHAR 1900719 FHAIF GE
T A FARE 2400002 F A AT ESTE 93 4tk (Nature genetics 2000,
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ol Aol A f A& E-cadherin®} CD44 variant isoforms $#1ste] Hol¢te} #A
7+, cathepsins, MMPs, uPA, uPAR 59| proteaset} protease® &4E& =43}
= AAEF P9l Aol % progression®d  #AFH, cyclin D2 ¥
cyclin—dependent kinase inhibitor$! p27Kipl® €1¢+e] o] 2 progression} o] 4
#4419, 67KDa laminin receptor, laminin 2 39 Al EFoA F2$ MTAL
A Mol AFHAA nm23-H17 #1949 invasion¥ o] A& 78 59 o
T7F o] FojA L Q)

T A= el 'ra‘?L A BAZ G2 el vlEt A os #ds A4t
AP R o o] Ae-9 wpArA R & GFodA L= FARE 01%0}01
gl AT ARG S HESAT A2 AL progressiond Mol
st FAAE TEATE 14 g AlFAHoze 26159 A4d "o“‘}
82F o]&3to] CD44¢ nm23¢ 2383} 3@&7(}4 off geofe] A FA (J Surg
Oncol, 71:22-8, 1999), p27Kipl¢l #&S 6749 gastric carcinoma%t 37¢]¢]
lymph node metastases QAN B E Eﬂ’bg stod BEA1ete] ¢ kel progression
2 dolebel AR S ¥4 (Histopathology, 36:245-51, 2000), 1]l AdAEE
o]-&3to] uPA, uPAR, uPAIgt Holete] g £41(] Korean Med Sci, 11:33-7,
1996), 4782 A UM EFE o] 43te] uPA 2 uPAR 2d ¥ AlEZ 9| invasion
2 tumorigenicity2+e] A B4 (Int J Cancer, 71:867-73, 1997), 64412l ¢
AHAEE o83l p27Kipl ¥ cyclin D19] @&t hshaie] o $efo] A4
A (J Surg Oncol, 71:147-54, 1999) %9 A7} I A}
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(1) cDNA fragment®] A

SNU-63841 £ 2 FastTrack™ (Invitrogen ) lysis buffer 15 ml< 23 tissue
homogenizer®= £=2 3] Lux AFLS HASHA AEH3] tissueE
homogenize3{th. ¥4l27]E 4000 gollA 5% ## insoluble materialsE A7 3}
31 5 M NaClE 950ul 7t 895 5 ml FA7]el 3 8 B3 AA 2LAHAS
T Sl DNAZE AAg ol oligo(dD) cellulose® #H7Fe Foff Ad2elA 1 Az
e B A EE9(4 mRNAE oligo(dT) celluloseo] &3 th o4& washing
buffer= A& 3r5ol elution buffer2 mRNAYHS elution #th F2ld mRNAZH
B random primerE ©} -8 3= Superscript choice system (Life Technologies)Z A}

&3] first strand cDNAE A4 At} second strandE &4 eH o) BstXI linkerE
cDNAS 4Fo Eolil size fraction columng E3A1A <k 600bp AE =719
cDNA fragmentZ & i},

(2) Signal sequence trap library 9] construction

Signal sequence trap vector?l pMX-SSTE BstXlez ZAdsli CIPE A& 3
Sof 221" cDNA fragment$ ligationA) 7] E. colidl transformation3ith. s+ %

Sk 37 TollA wWld3t Fo] ZE transformantE Eopax] A LB wix|o] €1 37
TolX 3 Aol vkt $o] Quiagen® plasmid maxi-prep KitE o] &35}
plasmidS ¥ sk},

(3) Retrovirus library 2] construction

Virus packaging cell line?l BOSC23 A% transfection A 1 X 106 ©2 60
mm dishol platingd}od vl %¥g vl Transfection 2 A wWix & w83 & 20 ug 9
pMX-SST libraryE 25uM chloroquine = 7#j3}ol] calcmm*phosphate coprecipitajon
methodZ BOSC23 A% W& 8-12417 ¢k =4 AT Transfected cellol A A
AEE virus®] FAEE F7HA717] 918 10 mM sodium butyrate & 124]7F5 9t
Ads & F, AMuigd 2-25mIER Aol 24-48A1%F BQE WiEAlA  virus
particlec] #FH oz AaEo] Yo = At VirusZt F-HE slddL Al tube
of &7 1500 rpmolA 587 AAEAA cell debrisE A7FTE, 8 ug/ml=
polybrene& #7}sto] infectiond &3} 71 74%], -80°CollA] BB F T
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(4) Ba/F3 cell®£ retrovirus library 2] Transduction

Murine IL-3 dependent pro—B cell line¢! Ba/F3E murine IL-3(10ng/mhE X%
3t RPMIL640 wix|oll Al 7]94th. BOSC23 Al EoA] ®¥HE high-titer retrovirus
libraryS Ba/F3°) transductiond}® 3% A Fo] M¥E 2 washing &H 4 10°
/well ¢ 322 IL-37} gl 96-well plate®] seedingdle] v %3t}

(5) IL-37} & WA oA A2t Ba/F3 cell?] selection.

IL-37F gl diXddA  AgtE  cloneo®HE  genomic DNAE F5
chromosome®)] integration=]o} 1= cDNAE F%317] $138t9 vector primerE ©|
&3t PCR reactiongs the3 Z2 2@doz F3h3rh

5° primer; GGGGGTGGACCATCCTCTA

3" primer; CGCGCAGCTGTAAACGGTAG

20 sec at 98 T

2 min at 68 C; 30 cycles.

PCRZ® 42 cDNA fragment & ABI 370 sequencerZ ©]-83}l9 sequencing 3

=3
(6) NK&Ad o] x4}

SNU-216 A Z%E 100uCi Na”'Cr (5mCi/m; NEN, Boston, MA)2 37TelA 1A]
7+ wiFsta HBSSE AW AlFREt  1X10° *'Cr-labeled®l target A1ZE o
189 effectorAl 39 412 5 96 well plateol] A 4x17F Bl <3 & 100p02] v Y
do] release® *CrZ gamma countero]r] ZA &t} Spontaneous release®
FAT E Z7 4] maximal releases 1% Triton X-1002 vj4g F release

o2 AA3r}

Experimental release - spontaneous release

Ol

} 51

s

y

M 2 g

s

%6 speccific release = X 100

Maximal release - spontaneous release

(7) " YA (dendritic cell; DC)9] g 2 FAAA

A Zu) k2 10% FBS heat-inactivated FBS, 1 mM sodium pyruvate, 2 mM
L-glutamine, 100 units/ml penicillin ¥ 100 ug/ml streptomycin®] #7}¥ RPMI
1640 ¥R & o] &3} t}. human PBMCE Histopaque 1077 (Sigma)E o] £3to 3
Azte]l ddozRE EBEFFEY. DC AFAE AHEH monocytew 37TolA 2

Az Ege] vids EdtaAd R owy EHoen, PBSE v A X
E AAde T3 AATF F o5 monocytes DC wlg& wiA oA wjgetod DCE

= wigstsgich. DC vikg wixE A= GM-CSF (300 ng/mb¥ IL-4 (10
ng/mb7F A7EolA 9o o] DC wi-g wiA ol A monocyteE 7 Azt v st
v sabe o] DCE ¢l
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7}. Signal sequence trapS ©}-£3 ¢dwd =
ol g AV AEae EAjsie gl d e 72 7
it} whelA gastric cancer %3 oA o

FEVIAS J8s FYstE AAsdT old 7]eg st @A EY AAHQ] 2
$13td signal sequence trapeldtE 714 & =93ty %8 eukaryotesE ol-&
Alxzerolyy Axnteg Rujzle wwmdg ) e V|eE oge dgEE st
gastric cancer & 2 ZWE signal sequence trap libraryS %HEaL o] libraryE o] €35}
retrovirus libraryE TEF o] Ba/F3¢) infcetiond}$ith. infection® Ba/F3E 96-well plates
of platingdt th2o] 1.-3 glo] At cloned Ex|EH AU A Lote) &5t FHxE 72
= clone®® ©°] cloneEZ%% PCR e AM&3dle] cDNAE ¥#]3t3 sequencing 853
o 2 23 126 clones2 UA T sequencing 23 AA 10 individual genesS BRI
t} (Table 1)

Lol communicationo] F 83 IS
G A S L jmmune surveilance 7%
P

—

ol
£ to o

32
T

Table 1 List of clones screened by_signal sequence trap from gastric tumor tissues

M11220 Homo sapiens GM-CSF

S68616 Na+/H+ exchanger NHE-1 isoform

NM 002630 Homo sapiens progastricsin (pepsinogen C)

X59752 M.fuscata gene for pepsinogen A-1

XM 008424 Homo sapiens hypothetical protein FLJ20778 (FLJ2077

X97051 DNA sequence of the human immunoglobulin D segment

NM_012318 Homo sapiens leucine zipper-EF-hand containing transmembrane

protein 1 (LETMD

XM_004031 Homo sapiens serine protease inhibitor, Kazal type 1 (SPINKI),
(8ST31 primer)

XM _009952 Homo sapiens apolipoprotein L (APOL),

AF043909 Homo sapiens gastric mucin (MUCS5AC)

e FHAE A dEAAA polst vh=A #dskrl fAste] northern €48 33

i Pepsinogen A & ¢x oA @ads] AR S LRk stAT 8 FARte] Aol

= &7 g in situ 249 A% pepsinogen A B GERAdA AlgAE AZ #A3

Atk thEeg AHNEFE PAR SST 24S gdA] FAs Pt SNU-6382ZFEH 42
mRNA 50 ugs 7FAl31 signal sequence trap libraryE A2 3Fth. DHIOB E.coliol
transformationdle] ¥& =R A transformant?] F 5 x 10° MG} library 20 ugs
BOSC23A4| 9] transfectiond} il 48A| 7+ 5 ol retrovirus?t T#¥ supernatantS AT
BaF/3 Al ZE 10 cm #19%F flaskol] 71912 retrovirusE infection A Z1F 96 well plateZ &

REN
Fato] 4 FAYN FF ABALE AT genomic DNAS F5313 0 200709 FR{A A}
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cloneg sequencingd 23} 39712l independentdt cloned €Ut} (Table 2)

Table 2. List of clones screened by signal sequence trap from SUN 638 cells

BC008765
AF016903
XM_045107

BC010859

XM_047792
XM_045138
XM_009469
XM_007555
XM_044320

XM_049824
BC000897
XM_046796
AL163636

D29810
NM0O01848
XM_027411
XM_008237
D00422
XM_008645
NM_002211
XM_029402
MB81355
XM_049021

AB000584

XM_032282
XM_015643
XM_049824

XM_032021
XM_010362
XM_052636
XM_015504
AF176313
Y12084
XM_009534
AL11850b

Homo sapiens, syndecan 1

Homo sapiens agrin precursor mRNA

Homo sapiens lectin, galactoside-binding, soluble, 3 binding protein
(galectin 3 binding protein)

Homo sapiens, procollagen-proline, 2-oxoglutarate 4-dioxygenase

Homo sapiens amyloid beta (A4) precursor protein

Homo sapiens prosaposin

Homo sapiens protein C receptor, endothelial (EPCR)

Homo sapiens serine protease inhibitor, Kunitz type 1 (SPINT1)

Homo sapiens similar to poliovirus receptor-related 2 (herpesvirus entry
mediator B)

Homo sapiens v-erb-b2 avian erythroblastic leukemia viral oncogene

Homo sapiens, interferon induced transmembrane protein 1 (9-27)

Homo sapiens KiSS-1 metastasis—-suppressor (KISS1)

Human chromosome 14 DNA sequence BAC R-903H12 of lhibrary
RPCI-11

Human mRNA for unknown product

Homo sapiens collagen, type VI, alpha 1

Homo sapiens hypothetical protein MGC14421

Homo sapiens CD68 antigen (CD68)

Human sphingolipid activator proteins

Homo sapiens carboxypeptidase D

Homo sapiens integrin, beta 1

Homo sapiens LIV-1 protein, estrogen regulated (LIV-1)

Homo sapiens sphingolipid activator proteins 1 and 2 processed

Homo sapiens similar to GPIl-anchored metastasis—associated protein

homolog

Homo sapiens mRNA for TGF-beta superfamily protein,

Homo sapiens serine protease inhibitor, Kunitz type, 2

Homo sapiens 5’ nuclectidase (CD73) (NT5)

Homo sapiens v-erb-b2 avian erythroblastic leukemia viral oncogene
homolog 2

Homo sapiens calreticulin

Homo sapiens solute carrier family 25

Homo sapiens lysosomal-associated membrane protein 1 (LAMPL),

Homo sapiens AXL receptor tyrosine kinase

Homo sapiens ADAM-TS related protein 1 (ADAMTSRI)

H.sapiens mRNA for gigl protein

Homo sapiens WAP four—disulfide core domain 2 (WFDC2)

Human DNA sequence from clone RP5-1056H1 on chromosome 20.

Contains the gene for a putative novel leucine rich protein, the

gene for a novel protein similar to mitogen inducible protein MIG-2
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XM_049517 Homo sapiens intercellular adhesion molecule 1 (CD54), human
rhinovirus receptor (ICAM1)

AF328905 Homo sapiens stromal interaction molecule 2 (STIMZ2)
AF290615 Homo sapiens clone E9271 liver membrane-bound protein mRNA
M13436 Human ovarian beta-A inhibin mRNA

WEY FRAAAT] Ao} FPxAAN Bde] ol Holz FAAE oluv]

At 2+ IR FHAAE 7FA AL northern blot assay® FddRT. 1 A3 9-27,
C-

2% 1 Northen blot analysis was performed to examin

level of expression of candidate genes in normal an

tumor tissues N, normal tissue; C, tumor tissue.

o] FAAE 7F-d 9-27 gene©] cell-mediated immunityoll 88 IFN-ro|&sle] L&o] =
7F B2 9-27 47 49 E in situ= BASEY. 9-27 2 LAY mucosa and
submucosaol A Z&@o] 71 Hodth ¥hde] AAA e mucosa and submucosad A e 2E

S E 4 g o] Az e 9-270) gastric cancer? invasiondl #oivt &4 IS %
T 7F ook 9-279] 71%g A Y3 AxTE deetr] fldte] SNU AMEFEANA 9-2

of S TFBIATE SNU-4845 A&k tjF--o] A o)A 9-279 23g A& 9}912
W SNU-1,-216, -62090141 @&e] Ad 72 R AT 4 Urh =g IFN-rof] 2fsfe]
9-272} wrelo} WMaksl=x SNU-620 AlEoA A4y 9-270] IFN-rol| 23t 24 A|7F$o)

/b e FAHh

»

21

Con
1h
3h
6 h
24 h

9-27
L8

s

a% 2 Interferon-gamm
induce 9-27 expression i
SNU-216
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(1) 9-27¢] #2&o] NK cellof that AFAL
9-272] @& o] interferon-gammadl &8ty ZF715

 AcE 4EA gu w3
interferon-gamma™= NK2] &4 & Z7IA 7= R xm ddx Qon=g 9—27°] NK ¢}
Aol m A= o st =8 A% 9-27 stable cell line¢l SNU-216-9-27& NK

< 4
T AoR YERT. o] AME2 GAEFIE 9-278 2] NKeol o ¢
g 715e FEIE S A ol FAsrHetd IFN-rE A 3o NK
cytotoxicity & 2 ZAFH%E A} 9-2701 9] dte] NK &8 cytotoxicity7F A= A&
gkt gkH 9-279] anti-proliferative functiono] #odsl= Aoz dEz gowZ
SNU-2169] proliferation®] @l x+= 9-27¢ 32 A3t 94 interferon-gammasS

SNU-216° A 2jste] 9-27¢] 23 1 ol 27}6}% RAE FQsta 9-272) HFZ 7}
SNU-2169 S0 mA= dag & sk
SNU- 216-4 Z & thymidine uptake® 2130tk SNU-21600 4 23 == 9-272 Al E 2
ol ¢S Fald At 9-279) 9% NK cytotoxicity A &A 714 &
oﬂ?‘o}ﬂf]s}'ﬂ thetsk NK cytotoxicity ## @@ (CD54, CD11a, and Fas)®l
LEWUstE ARSI oY WMEIE e RoF Kol g2 slde] EstE Aoz Aladrh

27.54 2359 ([ E/T 10:1
! E/T 5:1

25

20

15

% specific release

10
41

151
1
. NN

snu2l16 vec snu216 9-27  snu216 mic

a9 3 9-27 o] NKojojsl SNU-2169]
death& < A3t}

ot

(2) 9-279] FLEHo| cell invasionE Z7F A7)
9-27°] tumour invasion®] o]¥ QG vj)=x] LdolrR 79 sle] SNU-216 A} *E
1?1,.

Fo 9-27& ¥ =F stable cell lineg TEI matri-gel assayE 3349t (29 )
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449
4007
s
P 360
T o 3207
(=]
T 5 2807
==
> S 2407
NS
= ° 2007
-]
$ 160
Z.
1201
80 1
40 1
0
SNU-216 SNU-216 SNU-216/9-27
/LXSN

1% 4 Invasion assay with SNU-216-9-27

SNU-2163 SNU-216-LXSN ®jzo) #lete] SNU-216-9-27 A EF7) 350 AHxo
migration $7H& R th o] AbEE 9-270] & A ¥ 9] invasion 5E S F7MAtE
S EAFr @9 interferon-gammagl A7t 9-27¢ LH S F7HAIFIZE SNU-2169
interferon-gamma¥® 2t 9-279] WS F7IAIF]D invasion assayE T3 Th
1 A3} SNU-216-9-27 stable M ZF9 vlR7FA 2 interferon-gammaZ A 2] 3
SNU-216¢} invasion ¥} Fth= AL dF3Ioh

v g rel NK =3 - 34/ULBP

(1) ALMEF2] NK cello] tigh susceptibility
Fig. 1ol ®e wke} 7o} zpzbe]l SNU SIdAZFo NK Axe o #
(susceptibility) & -S43t A . AHgE NK AxXeE 222 [L-28 A2 243
human NK A5 NK92 mi Al £o°}9 positive control£2% L¥FAE ¢l human NK cell€
targetd] Ko662E AF&3513iv) Aoz Zzke] SNU LA EFES SNU2167 SNU6G38<]
7 e A4S JERa aF2E SNUIe] #A4-S Bojn SNU6203 SNU484 =1
3

ET10:1

Yospecific release

K562 Baf3 SNU-1  SNU-16 SNU-216 SNU-484 SNU-620 SNU-638

(Fig.l. NK cell®] A5 dis 735+4)
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(2) 1A EF9 ULBP isoformd 23

mRNA F3dA F2 2das)= ULBPY isoforme 7 Z37198 cloning® cDNAZ A
Fa42 AT A3 SNUIS ULBPlo] SNU162 ULBP37F Z#lal SNU484%= ULBP27t
HEE A UrA SNU2163 SNU620 223 SNU6382 ULBP37F F= Ha vt
(Fig.2.). ¥-7FH o2 7}7he] ULBP primers AH83te PCRE a% AdMe JA A
A S ULBP37F 2@ =9l SNU2163 SNU4840 A = ULBP27F 7 o2 Zd =
t}. °]Z protein FEAA THE ASE A3 SNU4B49F SNUGB209I A= ULBPL, 2, 3 A
A7F dFo] Hx ereksr SNUG38oN A= ULBP3%te] 2d e SNUIZ SNU2169 A+
ULBP1, 2, 3, ®#A7F 2@ =20 SNUI6Y A= ULBP3%te] oFstAl 2@ AU @9 A
TF7% mRNA S Lde] Aol £3 22 mRNAOA Hdo] Hud: @i dsE
A= wdo] A FE Aol Y MEST BolFom waE 3 s1™el EAIE 3L
S F U8 oz AlsEY. 3 SNUIA PCREAZ9} Algtas Algk 2Z37F IAeHA
ged ov HAAA mRNA 5o HdL =y cloningAlol #A47F U+
th ey PCRAZ S 9 SFojAe] Bd Axs At 435w gl 5
ool ULBP @& 3 NK Axo] hdr #Z5A4de 23 5
U 5= SNU6383 SNU216, SNU1S %S #Z44S
Ho) 1} 744 (Fig2. ULBPS £3) G

ko
2
L
W
Z,
(an
>
Lo
o)
o
o)
=
ool
!
w
N
z,

of @3E Holy o
°of FHE Adfste
7)Ho], =X ULBP3
7} @xo2 NKG2ZD
of Zststed NKA=Z
o positivestA =&
st Aol ofd o
gk o molecule?]
A 7bsde AlAL

b B A

1 3 U
SNU484 SNU620

S v}a %3 moleculed 3rolE gt

(3) LA EF2] surface moleculed] =&

AA NK A EZF] negative signal® A €& MHC class | molecules FAMSHZA 7%
(Fig.3) # A SNU 91t A ZEFolA HLA class I AB,C moleculeo] &= A= AS &
T ddt. £ Fas antigen® immune escaped] #oJ &4 99+ Fas Ligand 232 A
Aoz ¥y U= AL EF dAdrHData not shown). target A¥ e ICAM-1 2382
NK Alxzel digk #ago)  positivedtAl 2835 Jed SrEAE #AFdel &2
SNU2167 SNU638°] ICAM-1(CD54)& =/ 2383dE AL &5 JAHFigd). webA
ULBP2 @&y tj&Eo] ICAM-19] &&8o] NKAZo| 3 Ao d3S nAzez A}
sHh

il

424__



NK92 Mt SNU1 SNUI6 SNU216

HLAI
I's

SNU484 SNU620 SNU638

(Fig. 3. MHC-1¢ 2#4)

—_— stuining

SNUE SNUls $NU216

SNU484 SNU620 SNU638

(Fig4. ICAM-1¢| 23)

(4) A1GAEZF2 ULBPS} Z3st= NKG2Dol tidh 58349 anti-ICAM-1 ZAE ol&
3 NK cytotoxicity assay

ULBP$} ZA3stE NKG2Do ti3k 38 At dA TS dg NK cytotoxicity
assays T d3AT (Figh). ULBPHEH3}= Aoz I MOLT4E control® 31
ULBP7} &=y zhadol & SNUG3SH #A44do]l wra ULBP7E 2@ A #¥e Ao
A34E 4L SNU620S targeto 2 AR23A T 28y redirect ADCClantibody dependent
cell cytotoxicity)2] 7FsAol 1o r =2 target?] EHol| Fc receptor?] CDI163 CD32¢ 4t
dE FAEt AA SNU JSAZFA HdHA & AL ¢ 5 AdvHData not
shown). F7}Ao 2 ICAM-1 <o W3l 335 st NK cytotoxicity® FAFsHA th
(Fig.5-A) T3 effectorA|EZ A3t NK92 mis Evke] AE Folz<l Az 7545
AE3t7] #18 human bloodolA]  PBLES £&3led NK cytotoxicity assaygs 33t
(Fig5-B). ZE4oz MOIT4 controld] A+ NKG2D &A7F #4A4S 44 A7le A&
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Broagn 8 ped B4 JdRou anti-CD54
, oo A osw ade Zrles
— Aitg AJr. ol= MOLT4A
T4 CDR/E wEYmE

B redirect ADCCol} 9&] Z7}3)

wos v swuens = Ao= AuH® SNU63S
» e ZZe A7 dAaeides
st ARE Aok T3
SNU6202 Z54d& HolA o
v AEF o2z 4ol
— ] g ojxl gtk olelst AIE
ksez e e — NK92 mi¥Z ¢ human PBL %
A7y 2L A¥vE Bol FUrh

T

Yaspecific release

(NKGZD sdjo] NK 45 =353
o). Retroviral expression libraryZ ©]-§3% NF-kB @43 =4 {FHdA 9 2=

NF-kB¥ HAggdzxz4dol vl F23% transcription factorel® FHolyE Ui =
NF-kB7} #A4g=olgle Aoz Ruda g, ddad4yd e 243 448 423719
3 NF-kBe] 48 %3+ screening systemS 7H¥stitd.  Alkaline phosphatase
AAE st pCMV/SEAP(Tropix) plasmidel A AP#4AZ AAS T (HindlI/Xba
I) Aol Zeocin resistant gene® GFP7}

AMzeE R AYstgd e, £3F promoter HE
9N7F A2 ARSI primerE A &3] PCRY Y
43t pNF-kB-Zeocin/GFP reporter plasmidE %+

ol &= NF-kappa B 28¢5 9
© 3 NF-kappa B sequence®
S0 (138 5).

1Zeocin " GFP l

Minimal promoter

NF-xB

(gatctcAGAGGGGACTTTCCGAGAGAY

9x repeat

- reporter

a9 10

B DNAZE HEK 293 A X9 Calcium phosphate® ' 22 transfection A} 737
295 AEE selection® A (G418 0.8 mg/mDdll &7 HMIAE ZolFwA Ax7}
colonyE AT w7zt wlddled reporter’t A oE o3k AXTES
st o) g8A AdE MEF NF-kBY ZAS F7A70T & 47
%ﬁx}?l NIK 2 AE transfectionA] 7] i, Zeocin (dmg/ml)-& 5UzF &g %
GFPel HHAEE 33t NIKo] E0l7FA] &2 controldl H]%H NIKS Yol
Ao A GFP 2do] 843 S71HY IJ8L ¢ 5 AJY (28 6). Yo

ol Al L9l retroviral expression libraryE transduction@t E}a—, Zeocin 0. &

selectiondte]  NF-kB ZdFA 25 228 A o},

CER

ki
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(A) Control (B) NIK transfection

1% 6. Expression of GFP by NIK transfection
Z AgFH FAGAE 23 FAF

7h1ARAEC) o] 9t FEl FHA AE) FAY AZ Bl nAE JFEA

Hr

@ 1AEE A5 lstry] YafA SNU-1014 dojzl wjekds Expzko] 100 KDa

ol fe] @A S Eulsty gHoz Atghe] B cell tumor cell line oA o}zl s okl 1}
vl HEste] Mgk}
a9 13 Zeo] WIL2NSY B2589] A 9% CDlagl @3 AZe 9L Ve Aoz e
o DCY cell size2 AT ZAils SNU-1¢9 wjgad e ZSolr ¥4 DCY =7]
7F Zastn Eslel Amvb g dojue Aew AFHY

5. Ab Contral 3. DC control ’ ; 5

2 BJAB o Daugi

WS W A € me e
FSoH Fson

1w g0t F‘wzn 1wt 1w w0t et

£ 2 5 2 A e B seer
oh Fousar

CD1a expression DC cell size

Fig. 1. SNU-1 a3} B cell tumor cell line vl o] DC B3 2 DCAlAM e} CDla &
ol v X G njw

A2 primerEs AFdL 2

factorg skl B7] a4 dide] 2 5 de A
o 2 Hrs 44 v SNU cell lined dido = lste] Hatrh 17 2014 Heols
AAg SNU-1°ov} SNU-6381A] So]x oz wdo] Frixo] velues fAxE st
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TGF-83

VEGF

% B-actin

Cytokine mRNA expression determined by RT-PCR

——

Fig. 2. RT-PCRZ #1& W] #ojdtes Aow Loy Faa4e SNU AlZFA

o #d
oA AT Batel G AL A AEF G B9d g

D SNU-1 $4F AEFolA] vjek-2 Do Amicon ultrafiltration kit (YM-10)E °]&3}
of Tt FH5HE 25 mM Tri-HCl pH 81 buffer2 $43 ¥, Bio-Rad®] Biologic
Duo-Flow Protein Purification Systema ©]-&35ted UNO Q-1 Columns Esix] dralze] 2y
& AMw=shalth (Fig. 3). ofw NaClel 5% u} =g ojgste] 2 =
th o5 ¥ =& FHE7] 98l FractionES Eof w5

B A5}

dto A Axe] AEAPEH CDla ol vxle 4TS

HeE A Y
2ol fractions ©]-&
AL Z2AE F# )
Age 9o

ATt Fig. 494 BT Z2AAY 243 AE A3 Ha o =
BEE Ak BHS T e 29w 1 89 FAR ARA eh
Y SUY Wl 9% W B Fastel waAe gelo] bt sdsta Uk
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Anion Exchange Separation

e
i

; 280 am
Colurun; UNG Q-1 Column (RIO-RAD. 720-0001)
Chromatography; Biokogic Chromatography Systen
FIO-RAD, 750-0135)

Slected fraction; 2,4, 6, 32, 33, 34, 39, 40, 43, 45, 48, 51, 52, 56, 59, 61, 64, 66, 68, 70

Fig. 3. Sodium chloride 7%} anion exchange column< ©]-83% SNU-1 s} =9
el ol B2 AAl (A2 columnol 7FelE w9 o] PAGE gel pattern, 2%,
FPLCo A ¥#] 3% fractioin).

Sodium chioride {Anion Exchange Column)

o
1] =
= ]
53 o 12
2 o
k) -
2 =
= 73
4 (=]
g2 a.
= =
= £
8 3
2 2
£
5 3
= ‘s 1
< |
i 2 E 1Y) AR v
rBSs‘NL)Z 4_6 32 33 34 39 40 43 46 48 S0 52 56 39 60 64 G6_&8 O PBS. 2 4 6 3233 3 19 40 93 46 48 SI 52 56 59 60 (3 66 68 FO
SN SNAL-I
# of Fraction # of Fraction

( ‘_|7 'T';Z‘]}?)l kﬂ—‘—llgl

@ 9& IHows SNU-1 A AxFe HLF A4 AEFTAA wjdd s o
Amicon ultrafiltration kit (YM-10)& ©]&35l¢ s%a 1 s 4L 256 mM Tri-HCI pH 81
buffer2 F43F ¥ Z}2zbo} proteing two-dimentional gel electrophoresis® ®# &t} 2t
7} 2} BEE L spotS ARE & Pep Ident. Program$ £814 EA3to] tjate] & 4
AdsAdnt (Fig. 5). dvolrk A& WAzl 7154 7sAel o=
A% primerE AZslu RT-PCRS %34 SNU-1, SNU-638, HLF<]

zkzhel fAAe HEARARE HAstd Bt 2 dd SNU-1°4
SNU-638 142 ¥3& Hol:= FHAE Apolipoprotein A-19 7971 ¥y} o=
g3kl Aste Apo-Al mAbE °l&3t9 FEd wldAe] thste] Western Blots 3
st} 21t positive control®] A% (lane 2)& Atz @A IHE AT F A

S
(Fig. 6). @7 Apo-Ale]l #&Ho] SNU A EZFoA o]z oz go] 2ddE 5 & 7te4

t fo, o

(L= AT N 1)
&

O
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ot
o
M
2
ofs
o

o thstel B4 Folm, AAH Apo-AlL o8& AP FAF Ax el
o AT Aoz Qrk

Fig. 5. && Axo] Aoj7} e vdulde] AAS 93k SNU-1 MEF vld w543 HLF
A=
[6]

2ol 2-D Gel electrophoresis pattern

RT-PCR Western blotting with
anti-Apolipoprotein A-1 Ab

NN
‘o\\ ‘2\\,,, I’/%34 1 23 4

LRPAP ¢

Apolipoprotein A-l

Amphiregulin

Lane 1: High density lipoprotein
Lane 2: Apolipoprotein A-l (2 ng)
Lane 3: SNU-1 culture sup. (20 pg)
Lane 4: HLF culture sup. (20ng)

Fig. 6. &g Zo]E Holx= T8 iz o RT-PCRY Western blotoll 23 23 ¥4

o 9lor AEF o w9 o A4 AEe] chemokine WA o] B

&
)
0%
=,
ke
Tl
iu)
]

o L
J2
X,
5]
1S
1o

9
2

iR
(Z
olo
o
BN
i)
o
rir
off
JE
29
X2
k=)
T
bt
;L 0:
»
QA
12
2
Hd

chemokine®)“} chemokine &2 &3 2

of #XF MEL ZiwdH Y FHEH JoE AF BiE0] o]JFoAx o &
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primerg ©]&3%9 94 C, 1 min/60 C, 1 min/72 C, 1 min < 30 cycles FH3tATh
(Fig. 7). 9992 product® pEZ-T vectorW] & cloning3t3 chemokine array S 2HA3l%ich
olg@A AR 32 £ chemokine, chemokine =& 4|, cytokine FHAE2 WAMTY 7]
TATE A% ANPE arrayR AHEE T JEF dot blots A AT

Cytokines CC chemokines CXC chemokines

SNU-1 culture sup R i SNU-} culture sup B SNU-Tculturesup |~ 0 = o+ ]

IFN~3(1000u/mI) - + ’f IFN~(1000u/m1) - + + i IFN=A{1000u/ml} o= + + (

IL-Ta MCP-| 78 IL-
IL-1B MCP-2 IP1
1L-6 MCP-3 MI
TNF-a MCP-4 ENA-7
IL-12p35 1309 GRO-a §
[L-12p40 MIP-1a BLC §

TGE-$2
TGF-B3

Fig. 7. 91 MxESF widd g 3 £24 A EZqA 2dA 5 E cytokine, chemokine,
k-
=

chemokine £ 2

EAAQ AL V& A AEE T WAMEANA IFN-gammacl ]34
FEHE A2 Bag IL-8 IP-10, MIG 59 CXC chemokined #&o} Frtsl+= 23
g dden, PARCY MCP-2, 3 52 CC chemokine®] ®d Z7F T3 08 4 At
oj9hE wxHLow SNU-1 wigdg HEsle] dolzxl FAF AX= cytokineoly CC
chemokine®] #2 wWH A F AeolE UEA FRe, IV EAE IL-§
ENA-78 ¥ Gro-alpha®l #+3zF 82 [FN-gamma A2l¢ F#sAE SNU-1 s|gH S
Aglete] dojzl FAd MEAA o LEAFErE Tt Aow AIHAY oF
chemokine #% 7% © % neutrophil? recruite] #ojste= tfEA QA CXC chemokine family
24 g 9Nt BHe] A& Ao FAYR Urh wHA o1& chemokined]
FAG MM e] Id Aolrp fiete] didsh: & WY EE Ad@3ACdAM Y] 5
AN EARZ 8-S T shsAde] Avkn AAXL ojA o] E FetE ATVt FUHEHOR

J O

o) %o Aot ¥ 2

IAAE Ruddiz 99 Fxjelre] AIME By FxAe] A ®WsE Lotn7)
Asted Y uA T Holrt gle dgdn Aot e Aoz zATHoR Y duA
ZA o ZXE RNAE E3}3l isotope-labeled cDNAE A3t ©] ¢cDNAE probeZ A}
435t R&DAFS cytokine array9} apoptosis array S ©]-&3ste] Aty FHA 8F S &
F3 o o] F Molrt HaE YT HoA Hd Aot TR 3 Fo FAAE Ao
O wEe A7 v RNAC tidte], zela 9 A X F 2] RNAY] dste] RT-PCRE
T35 rm $EL FAbsdth (Fig. 8). 2 AF orphan receptor® 2 shiigl GPR 199
wHe Holrl 9= AN F7kE Aow veiygoy ol fAze wde
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AZFANE EEo] YEhta U
%

oo IFN-gamma $-&4 23 9] 9 gl FAAMZ Z W
o= Aox ye rldste Aol F&skA Rt Integrin-betad®] 735 dF A
ol7F = A oksA ZHo] UEhE o FAEY L, -r]‘” ‘ﬂi—zroﬂ/ﬂ% ks

ol WolA gropx] of Z
‘}

[
o
o HAE olug AT 4

GPR 19

IFN-R2

Fig. 8. Aeol7k 9 dsbdeld wde) 748 Aoz tehd 9y faate] stz
2 SNU AEFo| Aol Ha #el (5 dolrt fhi 95ba, + Hol7t 9= Ysba)

I ggFa AxAE2aa 344
1. Retroviral system2 ©]-&3% cell survival 3@ Az A

(1) Ad=2 2 YA FEF (SNU638) 2l full-length retroviral cDNA library el R
Ao AL 919 B AAEAL U dHedA Fe HEFEH FAS
222 o]l &3t a, ANMNEFE FAAEZFTYAA FYtA T ALAES (SNUE3B)
?) full-length retroviral cDNA library® wE7] 998, ®3 SNU-638 H¥2Z (1 X 10
cells) Bl mRNAE FastTrack 2.0 Kit (Invitrogen)S AF&3}o] skt 223 5 ugel
mRNAZHEE Oligo(dT) (05 ug)®t random hexamer (50 ng)& primer® ARE-3}o] first
strand$®} second strand cDNAE SuperScript Choice System (GibcoBRL)E o]-g&35}e] gtE
Aot second strand cDNA®] EcoR I (Not I) adaptorE 0°]3, retroviral vector?] EcoRI
siteol]l cloningsl”] $18ted 2&& phosphorylationA]Z) ™€, Sephacryl columng 5 3HA]
A vl =A7|7Y F cDNAE By, 2838 cDNAE retroviral vectorgl pMX<e
EcoRI siteol ligationdled E. coli DHS5 e ©| transformationste] SNU-638 ¢DNA libraryE
TS AT
(2) Retroviral system< o] &3t /‘ﬂ;‘?&/‘é’é} 49 FHAe] g4
Cell survival & F-7dzpe] &Ao] A48 B9 M EE= mouse pro B cell2 RPMI((10%
(FBS) =A<l 2 Umts/mu IL-65 F7hste] widstad

(3) SNU-638 -+# full-length retroviral cDNA library 2] Z%]J‘
A<M EZ5F (SNU638) w2 full-length retroviral ¢cDNA libraryE 9+E7) 98], SNU-638

AEE (1 X 10" cells)® 8 mRNAE FastTrack 2.0 Kit (Invitrogen)& Ah&3te] E#35 9
ot #2l$ 5 uge mRNAZRE Oligo(dT) (05 ug)® random hexamer (50 ng)2 primer
2 ARg3le]  first strand®} second strand ¢DNAZ  SuperScript Choice System
(GibcoBRL)& o3t =) second strand cDNAY EcoR I (Not 1) adaptor® €9}
1L, retroviral vector®l EcoRI siteol cloningdt”] €138t} Z¥+-& phosphorylation* 21 &,

,32,



Sephacryl columng S3A1A 8] 2 3 & ¢cDNAE wg3An (29 4A). column
fraction 7-11% A}o]2] cDNA B &2 ZolA retroviral vector®l EcoRI siteel ligationd}h
o] SNU-638 ¢DNA libraryZ T+= %t} Retroviral ¢cDNA library?} 2 #HEol =49 o
2 EcoRlI B4% vector® Z2tA &3 ed, inserte] 2717 WiAlZ 1.0kb ©]7d<]
cDNAZ} cloning® Ao = zA] vlawd & cDNA library7} BE0/3 S-S ¢ & ddd
(24 4B).

K
Y
K
S

Jﬂ

(A} SNUB38 cDNA column fractionation

.Z7.8 91011 12 13 14 fraction

(B) Quality Confirmation of SNU- 638 rertroviral Library

PMX-SNUS38 Library pLXSN-SNU638 Library

@ 4. Construction of pMX~SNUG638 & pLXSN-SNUE38 cDNA library

(4) Retroviral ¢cDNA libraryE ©]&3%F cell survival & -dAF2] screening

Survival factorel]l &2l AXEZ & surrvival factore] 28] cell death pathway$l BH ¥
AR A AFEY survival signalg FE3cha gl ok mouse B9 AlE= proB
cellZ IL-60 oj&4<l A Eo|t} AE survivald]l FHH FAXE AAHoZ ga3}r] 9
3, SNU-638°14 #2138+ retroviral cDNA libraryE B9 A3l transduction*lz] ©}& IL-67}
Ao d mediadl A AEZE sl d3I Tt SNU-638 retroviral cDNA library”} transduction® 1
X 100 AZE IL-67 2" wjXe] &3 the, 9% well plate® BFsl 4 FAz
incubationdt & &= cloneES etk oF 10074 9]

3t 2. List of clones screened by cell survival selection

ZH clonedl A genomic DNAS 22331 sequencingS dted oW HFdx7F B9 MEE
growth factor (IL-6)° independentd}Al FEstF=AE FAdsa9 (F 2).  IL-69
dependent?d B9 Ml ¥+ single A %7} suspension E|2 Alel=dl B8], IL-6 independent
gk Ao 2EtE AEE monolayer A HE AL 9 morphology’t ®eol HIAL S &
gigich o w IuE HFAHAE ful]—length cDNAZ cloningdte] AAZ IL-67F Zod
B9 Aol A survival factor® ©]gjdt fFAAE] LA E ZAE o]t

2. TGF-B1 o293 A= 8" =4

(1) AgAMZAA TGF-11 2 Fse hVDUPLS 75 &4

VDUP1& & 2Ado] #tadsts TGF-Blolgs] g8 Adsl A+olx W3l VDUPL
o 71%5& AR ¢4 dAFo e LHE in situ hybridizations &3 2opr gt
o (Fig. 1). 23 9ol Adrd we Wi a7 ddSs ¢ 7 U
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Stomach

(Fig. 1:VDUP19 UM EFol A9 in situ hybridization)

TGF-BL7t 919 AZFe) 442 Asishs A% VDUPLY walsl du42

34 Eb;

U

B8 AAAE

o2 AuHt=r) TGF-Bloolst MEA4 A9 VDUP1Y w@o] SNU-163%
SNU-620 A Eolx Z3zk QoA
SNU-16 SNU-620 ol AL ¢ F IUY (Fig. 2).
§ 40 g 30
£ x40 (Fig. 2. TGF-Bleold SNUY F2
£ 2 £ 2 VDUP19] <A¥H4))
2 2 20
= 10 = 1
SIEN 38 X ;
0 24 48 T2 00 24 48 7
Time (hour) Time (hour)
(hr) 0 3 6 12 24 (hr)0 3 6 12 24
VDUPI | i VDUPI e
28 S 288

Clone
No. Gene Frequency
1 Centrin 3 (EF-hand protein) 5
2 Annexin A2 4
3 Hexosaminidase A 3
4 Robosomal protein (RPLP1) 3
5 Aldolase A 2
6 Lipocalin 2 1
7 Acetylserotonin O-methyltransferase-like 1
Smad 4 1
9 Macrophage migration inhibitory factor 1
10 Ribonucleotide reductase M2B 1
11 Clone 11 pur alpha-associated ribosomal RNA gene 1
12 Nacent polypeptide associated complex alpha 1
13 Cytochrome C 1
14 Unknown 2

3 2. List of clones screened by cell survival selection
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VDUPlo] A3 ALAxe] s 9
M

o o SNU-16 ~ SNU-620
E : Aske A oFopn 7] o] o)
2 2 retroviral-VDUP1&  SNU Ao
= 2 infectionsle}  VDUP1&  #@shu
T;;’“ £ - TGF-B1& Aglsld SNU AMEF9o =
i -3 Aol B4 AR & 4 AN

E.E E;_:cé 20 (Fig. 3)

o, =

£ 1 g 19

TGEpt 0 -+ 4 e —

pPMX  pMX-VDUPI pLXSN pLXSN-VDUP!

(Fig. 3. VDUP199}3F SNU A9} &4 oA

oj¢}Ze] VDUPle]l A H fYAZe F4¢ AATS & F Atk oS A%9A A=
F4e ASE 7HE Lorurga] AxFo)e] nAE JFL 4Wugd VDUPIL
HHEA AEFTI7F GO/GIANA arrestHE AS o 5 AU olF WS A7) )
AMEE GO/GLl arrestd Fol thA] HZF71E APAZ] 2 9o VDUPLS e ea
AEF7) o] dAHE A2 & & 3o} VDUPIY] AxF7)e Wag dAde @ +
AR (Fig. 4).
Oh S5h 10h I5h
eS| frEG s Gzn_wl : ST qu 1E Gix_zw Gz/g
s STTeee | 3rav0 |4 aspaoaa (o 3SR
< PEGFP i . ;
8 e N Red (h
E—oorsoam | 7 oweTsS oo | BT owieTs GTM | —GpaTs e
EGFP EGFP- & af F—H—— 8 —H—— &
P Ly PGP~ seriis| LT O o T | e
VDUPI & | i | §= i
3 S 2 l 3 !
k : R R TR W

T @ owom R R T I
5%y L

(Fig.4. VDUP1l &gt A E2F7] A

(2) YJrMTF TGE-B1o3F =4 ol
SNU 9t E 9] TGF-Blej <l 1948 AHrE 3 SNU-216 AlZFE TGF-Blo)
1

[$
oz S FaHA Fe AL A% + U Fig, 5.

>
-]

3007

PH~-Thymidine incorporation
(cpm, x 10%)
-

N h R 2
2283 2
MH-Thymidine incorporation
(cpm, x 10%)

- [
th & W0 <

-

0 01 02 05 1.0
TGF-ﬂl (ng/ml) TGF-B1 (ng/ml)

(Fig. 5. TGF-B193F SNUS Z4lx}o])
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olgjgt @2 Aok MEFT TGF-Blojodt Asolr FFste] S2E F vk e e
AA Sz Aoz Fuge BAZ 7 olfodig ¥ EAEgith. A TGF-Blo ot
2167 620 AMEFNA FaA4 BEXpe)E Auugtsr $4 dExHor FAd AP
FAAE AHE A3 p21, c-myc, TGF-B1 receptor LII ¢ wdo} o7} glo} ¢o g

o5 FHAe} SNU MEFT9 Aol #a4dE oS A9E oot
Smad4= TGF-B19 Alaxa3 714 dile] = Fd2d FAEZFE ddo] 2o
Wol 7bsA SNU AIXFojA SSCPE Td Aunghed
Ax 216 AEFo|A smaddd mutantE FAFAT (Fig. 6). ©] mutant= MH2 domain
o] truncate® FENE insertional mutationo] ooy} NI 2169 westernS ¢ 23
Al mutant 7] smad47} HAE L oA =983 F£ YAt (Fig. 7). ©] mutantd 715
S dolr 7] 98] mutantol] @13 TGF-B1o)2}3t 3TP-reporter assayol] v 3&¢E &
HR = TGF-Blol Y3 reporter EAE 2 Axde & 4 o] ©] mutant smad47}
TGF-819 A3 AZES AdATS & 5 dsdth. 22 o] mutant smadd7b oJHA $19
9] tumorigenesisol 7] 3tE Jhofl ek AFE AT dFH oo},

FB.

7F 91l smadd= =

off

SNU-216 SNU-620

TGF-1(Ing/ml)
TGF-B1 &

TGF-BRI §
TGF-BRII
c-myc

p21 |

RbAP

; (Fig. 6. TGF-Blolelgh F6x 2@ £4)
hVDUPL |

413 cacctggaat tgatctctca ggattaacac tgcagagtaa tgctccatca agtatgatgg
473 tgaaggatga atatgtgeat gactttgagg gacagccatc gttgtccact gaaggacatt
533 caattcaaac catccagcat ccaccaagta atcgtgeatc gacagagaca tacagcacce

593 cagctctgtt agecccatct gagtctaatg ctaccagcac tgccaacttt cecaacattc

SNU 216
SNU 620

653 ctgtggcttc cacaagtcag cctgccagta tactgggggg cagecatagt gaaggactgt

713 tgcagatagc atcagggect cagccaggac agcagcagaa tggatttact ggtcagccag

773 ctacttacca tcataacagc actaceacct ggactggaag taggactgca ccatacacac

» € g6kD wt-smad4
43kD mt-smad4

833 ctaatttgcc tcaccaccaa aacggccatce ttcagcacca ccegectaty cegecccate
893 ccggacatta ctggcctgtt cacaatgagc ttgcattcca gectcccatt tccaatcatc

953 ctgctecctga gtattggtgt tccattgett actttgaaat ggatgttcag gtaggagaga

1013 catttaaggt tccttcaage tgecctattg ttactgttga tggatacgtg gacccttetg

*E K . H
1073 gaqqagateg ch3thushes a%Asslages Gohlolugad gagaiegott ttgtttgggt WB: anti-smad4

1133 caactctcca atgtccacag gacagaagcc attgagagag caaggttgea cataggcaaa

\

(Fig. 7. Smad4 mutant 2] sequence ¥ %¢3)

(3) TGF-B1ol 9] +=d+ x4 gA: SNU620 microarray 3uo]=te] v FdAt
1147} &35k (data not shown)

i
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HI. YAAE Aol FAF

1. Humbug (Aspartyl beta-hydroxylase, 2.8 kb transcript)7} @A FEF2] Ho|x A5

WX 9%

1-1) Humbuge] 23 24 3 Hdojxdse| 3

obefe] ¥ 1-A)el HInket o] Humbugfdzte @5 Fefle] ALMEF F 23¢

AA ¥ Holso] A SNU-5 -216, -620, -638 T AEFoA 14 faol AE

Q1 SNU-1o]u -84t g =] & & 5 2}4. I 29 1-B)o) melupet 2
2 A 379 Y ?}X} SR 7‘3%&1}&‘3} Azl A Edo] F7hH o] b

o]
[} S = A~
S g 5 Ay}

o

SNU-1 -5 -16 -216 -484 -620 -638 -484-13

A) Northern blot& ©]-&% =9l RFale] ALHMEFT humbug FF A

21 A2 EX3
T r N T N
. 2.8kb

g

B) Northern blot2 ©]-&3F 9otz o4 2] humbug F3 Ao 23
29 1) HumbugfAxFe] A ES 2 gz &g

wapa B AR SdAlEe] Hole s ZAEEA dolry] 9ste  Humbug-fAA42
N-termS FLAG® tagging?d 2 @WetE ZA|8le] HumbugiAAFe] gd o] gle Az5214)
3o HASHAl HHAA humbugf At i MEFE L b Az-H2IAXF9 o]
Tod MA= IS FESAY.

2% 2)ell A Heinbel 2ol humbugel Zhdde] s Az521MEe] ofFsol °F 2.38 F7t
e Ao 2 Ve humbugZt IgAIEZe] Hojgeo 54 714 % o5 &5 A4A

of AT 715 e AAEL Ao, BF Fo A4S BHL BeE Bk

¢

A.FLAGZ M E 0128} humbug? 2 &0

Humbug Vector

4= 50kDa

[ 4mmm tubulin
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B. Az-521 A X2} Ol S S0l THE Humbug?} S8t

100

No. of migrated cells/field

Az521  Vector Humbug

371

a9 2) ddel2dE N F A thumbug el HAAMET] FH E olF T ¥A

ir
ofl
oft

2. G E] HolF=wAAZA 9 syntenind] &4

1IFAEATFANA AT dojzFGAARA e 7h54S A8 synteninr A Aol o
& A7E A% synteninfr A E flGAES] olFT S A AolFEAAAEE
AR

2-1) gkl Fale ASHET 2 ALzl e synteninf Ao HE

% 3)d ®B]lvt A2} & syntenin® THL I FHe ALAEZT F
138frel el HEFRG 2339589 SNU-5 -216, -620, -638 AXF G4 mRNA %
dd 25 ey gu A xAprhE gz dd g Eel gl

7
e
2o
4
E
o )

Fif
o
o Ol
{2

4

30

X2

o

Syntenin mRNA

288

protein

$-tbulin

Syntenin mRNA

238

a9 3. A

] syntenin®} #&

m
X'E
d
ul o3
PN
)
2
X

2-2) syntenin® LY AETFo £ 2 oAz & vlA = syntening QD

kA synteninf- A A7 YA FE ] Hojw& xHsEA dotr7] 9dke] syntenin]



N-term.& FLAGZ tagging3 & vector® XA 9] synteninfrAzFe] L3O &
AzB21 M Eol FHAIA syntenin FEH MEFE ZAF T migration, invasion, adhesion
zymography 59 assayS st 2@ 4-A)oll Hiulel 7ol syntenin}Hd AE
A= FLAG-antibodyZ ©]€3%F Immunobloto]l A syntenin®r® o] & ¥ o] ¢
A F AR a9 4-B) 2 27 4-0) B2Avkel 2ol synteninfd e #Ed
AzZB21 A X+ e controlol BIsled Al E 9] migration 2 invasion o] & 2W|AE F7}
= AdAoh T3 syntenin}Ld A EFTE o] 839 Fibronectin, type I collagen,
type IV collagen, laminin, Matrigel 52 ECM (extracellular matrix)oll gk 2zl
zymography < ©| €3 matrix®2dl5<S HEI A3} ECMo digh Hagolvt matrix®E 3 s
o= & ggo] giArt ol BFHR Ho}l syntenine HLAETY Holm FHE5HA A
7} F23 9 A migratory potential®] FE A T3 ALMEY HETE ST
AZE 7tedE AAReEI At
wElA syntenin®] LY HEFE o] Ed AE ojFd HEFHA actin cytoskeleton
o] syntenin® @ os] wWIIEA HESIGT. ¥ 5l Bupeh ol

dit, rﬂ o —IN k:

r

N o

il

FITC-conjugated palloidin toxing ©]83 UZXALFSY syntenintdd A ZF9
F-actin® X% confocal microscopy® @23 A3 syntenin® #EEE AxFe dix
o H)sle] A EolFo] B pseudopodia® Weol AL ALEES & T U

eN
=
syntenino] AL o] %o A5FHAe FoF AL g AAstn ok
A) Syntenin D} 2 # K| L2 =7

Flag-syntenin

P-tubulin

B) Migration Assay

300-

250
Hk
200
150-

100

Migrated cells (% of control)
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C) Invasion Assay

250
=
o
&
2 200 w4
£~
S
B
S 150
S
=z
ERT
s~
@
3
g 50
=
5

0

Az521 v s

=

a8 4. AZB21 YA EFE o} &3 syntenin¥Ld A EF T8 F

migration, invasion °f WX o gk

A)Az521 I E B) Az521/vector M & C) Az521/syntenin N}

1% 5. Syntenin® #FEEE AZS21 A E 9] A EZZFAFZ(F-actin staining)?] ¥3}

2-3. syntenin®] mutantZ Aol 213 syntenin®] A ¥ o]EZ4 doamind FH.

Syntenin®] YA EF] o]F S ZAHSE VFE T AAS FHEE W delrbA e
TAFEAA a2 7135 siAslr] fstel 2" 6)ol Bl wvkek o] 57¢] syntenin
muatntsZ A 3F3L ZF mutantsol thste] Y E£F2] migration Z invasionell P& P F
& HEIA

N-term PDZ1 PDZ2 C-term

NS

N N AW N

SNANNANNNNRRNNY

29 6. syntenin ¥ A9 ZF domain ¥ ZF mutants

Syntenin< N-term (a.a. 1-112), PDZ1 doamin (a.a.113-193), PDZ2 doamin (a.a. 194-274)
9} C-term (a.a. 274-293)9] doamin®.® Y& 4 JET Z doamin®] 7152 A3 <#HA
A Zvh. mEkA 5719 syntenin mutants, & N-term, PDZ1 doamin, PDZ2 doamin,
PDZ2 domain PULS C-term, 2831 N-term PULS PDZ1 PLUS PDZ2 doamin, & Z A3}
o] AzB21AI ¥ o] W HAA migration € invasiono] ™E ZF domain® EHE FEIITH
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A) Migration B) Invasion
500

x% 400
*%

4004

w
=3
>

3001

200

100 100

Migrated cells (% of control)
*
*

Invaded cells (% of control)
N
g
*
*

)
=]

flr

% 7. syntenin mutantS 9] Az521 YA EF9 migration % invasion®] ¥
ok

a2 7l Bl vhel Ze] PDZ2 doamin®] £ E A 2> mutants (2 63 79
H)2 Axe olF H invasiond FXA7l= FAo] gl wrd PDZ2 domaino}
mutants (29 67 72] 4¥ | 59, 69)2 A X2 migration 2 invasiond A A
& 4 A3 g} PDZ2 doamin®] AHA 7} wild type (Z® 63F 72 1)K
< YEY o] syntenin® PDZ2 doamin®] A|¥2} olF w2 24 Fa3 &S
A ALgho},

NN
o N o (E

e e

ot
-

S gy
tlo ox wlo

2-4) syntenin® PDZ2 domain¥} 435283l FHFHAAS] T4

Syntenin®] A3olEZF o] FQ3¥ 7]FE 3t PDZ2 domaine bait® st  SNU-638
cDNA library 2 ¥ screening$ A A13t9] syntenin®] PDZ2 domain¥ & 24% st
Aotz stk 2 T8 FAAGEL ofefe] W)l Ak

. Two hybrid screeningS %3t €2 syntenin® PDZ2 domain¥ & 2t&3

el sle Fu FAAE

Genes Migration/metastasis
EphA2 Yes

par-3 Yes
ADP-ribosylation factor 6 Yes

TRIPS ?

rhoC Yes

actin related 2/3 complex Yes

S100A9 Yes

low density lipoprotein-related protein associated protein 1
cofilin Yes
guanine nucleotide binding protein, beta 2-Jike 1
interferon-inducible pretein 9-27 protein

COPE 2

OlE FHFAAE F ojnl YA FEQ migration ¥ tumor progressionsd ZAEsIE 7% S
3L

zt= FAAEE 23E o] A Wil olE SR EHAES F obA A EZ o migration



o]
%

ol #Ago] deAA gL FR{FAAES ALsto] co-immunoprecipitation™d & ©]
3led syntenin#®e] AL RE 3o

29 R)llA HEnke} o] syntenine interferon inducible protein 9-272 43 28& 3

o

2 2% k. o el mAnkst o] 9-272 AR PAAEFAINE AE
o] FFo] B F7EE RS YERY syntenind} 9279 AT AF AL oF A5
o] ARAES o3 S AL s5AE AL Yo FF Fol AAY Art e
ot
GST-PDZ2 - +
FLAG-9-27 - +
IP: FLAG
IB: GST
GST-PDZ2 - +
FLAG-9-27 - +
1P: GST
1B: FLAG

1% 8. Syntenin® PDZ2 doamin® 9-29t¢hui A 3o} Ab35 24

rl

2-5) syntenin®} 8+ MAP kinase® @A 3o vlx+= 33k

AEZ el ols3x MAP kinase® E/gstete] #™4, 53 pdd/M24l ofF MLCK
(myosin-light chain kinase)2] #4317} AlFEolH L A3 7|72 Raxo] gk mat
A} syntenin®] ©}2}3t kinased AL FAst=x] dolB 7] 93le] syntenind T M TF,
syntenin®] PDZ2 dommain® HTHAZFE o]&3to] pdd/42, p38 JNKe| A&
Western Blot2. 2 &35t 29 9)0lA RiEnlel Zo] p38, INKe| o= ¥ gkl
8lol p44/42 (Erk-1/2)e] Aol dA3 F7Hd S & & ik 53] PDZ2 domainth& &
A7l AEF (wild type-syntenin® LHAZ HERTOT olFgo] o 2u] ol F7HH)

oAM= pdd/d2e) 4ol o F71E S 44 Ao syntenindll 23 YA T olFs 3
Al7le AT HB4 pdd/42 MAP kinase7t B9 7HeA S AAskaL ok 3% syntenin
9] 2%t pd4/422] A Fol = upstream kinase® & #E A rafvt MEK-1/29] EAol= H=2
FaFe]l gl (data not shown) ©}& syntenin®] 2709 pathway(el integrindll <}%t
pd4/428733holl o) pdd/42€ EAAFANZE NS AAEL o] FF AAS 24 E &
o g of ot

1

®INK

< INK

2% 9. MAP kinase® #43loll mxE syntenin® 43



3. iAo Aolf = A2 EZ A Macrophage Inhibitory Cytokine-1 (MIC-1)

MIC-1& TGF-8 superfamily®] dZFo=2x4 TA8 FAA o]l placenatal TGF- 4,
prostate-derived  factor, growth/differentiation factor 15/MIC-1, placental bone
morphogenetic protein®. 2 HuF 1 o} ofa 71 7)1%e A8 waAA & gk F
=9 MIC-19] prostate cancer (Cancer Res. 61, 5974, 2001)%} cololectal cancer {(Cancer
Res. 61, 6996, 2001)o A4 3= Aoqg BuEge 8 21 7l5o vt A B
2 vt gich

3-1. Aol o] MIC-19] &

A3 mpoh 2ol MIC-12 ¥ FHAldA = SNU-638 c¢DNA library® AR&ste SST

(signal Sequence Trap)2Z cloningdt FAAT 27 10)o) RBelwpel ol MIC-12
primary tumorsrle] AEFQ SNU-1, -484c} B8]3dte] secondary tumors A EFA
SNU-16, -620, -638M L] &3o] Frtso] 9IS & & Urh
o = 3 ] &
i iy N ¥ N it
O = S O
7z, Z Z Z Z Z
un wn N w wn (75}
MIC-1
a9 10, = Rl G A ET MIC-19] 2d
TS ASEgE AREste] In Situ Hybridization©. 2 MIC-19 2d& #AES A3 19
1D} RBlwvpel o] AHAZAME MIC-12] 2do] gled HIge SdzAdAe
MIC-10] Z38tA HdES & 5 o] MIC-12 xR Eo)& A LdHE FA4tE

Normal region Tumor region

a9 11, fAgxF A el MIC-19] 29 (In Situ Hybridization)

3-2. MIC-1°] #1¢tMIZe] Hol%of vlX&

MIC-10] Aol dolso dae FEx Lotrrl fstd MIC-19 49 cDNAE
cloning8}¢] retrovirus vector?! LXSNe| subcloningd ¥ MIC-12] W&o} w2 SN
A zol GASA LAAA SNU-216/MIC-IHEFTE L2 F o] MEFE A3}
%%, invasion5S 2AsYT. "W 126 HQuel  Zo]  MIC-13#
SNU-216/MIC-1<2 279 SNU-216/LXSNe) vlale] A E 2] migrationdl ¥+ 24

<—I_—:
]
—
N
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GEFE 1olH G W invasion & ool F7HAAT. ol MIC-10) SIGAES of%
ol @ 9ue F4 @3 Favd B F= AL AN Aok

No. of Migrated cells
(% of control)

SNU-216 SNU-216 SNU-216/MIC-1
J/LXSN

mvasion

556 7
500 7
450 71
400
350
300
250
200
150
108
S0

No. of Invaded cells
(% of control)

SNU-216 SNU-216 SNU-216/MIC-1
/LXSN

29 12. SNU-216A £ 2] migration 2 invasion o] i3t MIC-19] &

uebA] MIC-1°] 99 M T chemoattractant® ZHgetEx], £33 JANTEE A=Fstd A&
of e JlF (d protease ZA  B)F  Yolrry] Y9 SNU-216/MIC-19}
SNU-216/LXSNAZZ3E CM (conditioned media)E ZA8t9] Transwell chamber®]
upper =% lower chamberol] 7}8F & SNU-21641 %9} invasiono] ]XE 988 FHE3 G h
a9 13)9 R dle} o] CMZE upper chamber, & A EE A =g uf HAAEA
SNU-2164122} H&sol S7HdE ¢ F Uk ole MIC-10] §IGAEZE A=3td
invasion®] B8 7|75 AN S XS

Lower chamber: C.M, Upper chamber: 16% FBS Lower chamber: 16% FBS, Upper chamber: C.M

300

140

120 250
100
200

30
150
60

100
40

20 50

SNU-216/ SNU-216/ SNU-216/ SNU-216/
LXSN-C.M MIC-1-C.M LXSN-C.M MiIC-1-CM

TF 13 MIC- 12 A EF2] CM.o Ao 2§ SNU-2164 %9 R &3 T}
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ok MIC-17F SNU-216A22] invasionol #2.3 7] 5, protease®] &4l 3t
FEA Lol 7] 918k SNU-216, SNU-216/LXSN, SNU-216/MIC-1M ¥ 25 CM.
Z A8ty gelation zymography$t fibrin zymography 2 A Alste] CM.ZFol #8]E matrix
metalloproteinase®} uPA (urokinase-type plasminogen activator)®] 48 ZA3Av. 1
= 14)0] 2R1ule} o] gelatin zymographyol A& 35/ MEAA F2 MMP-9°] A&
3L SNU-216/MIC-1ol A wlAigt F7be Holv Fdde Aol stk wbd vl &4
= fibrin zymographyoll A& & F9] AlEd nsted SNU-216/MIC-14 E 4] uPAZF 54)
dro] ZAo] Tl YdElES & 5 %lo] MIC-1°} plasminogen®] #7435} 71Fo} o]
& 7he S AlAFSERL o], FF MIC-17F ofuw sk 71 o2 uyPAS] 4 B E4& =3

i o

SRl E wIde AL flc‘UI 9} malignant progression’}|7+& c¢ldjst= o) =
2 AR "
Gelatin zymography fibrin zymography
1] wn w 1z oy w

MMP-9

a3 14. MIC-12@ A £ 5 o)1 9] gelatin 2 fibrin zymography

3-3. SNU-2164 %2} A&l ¥R+ recombinant MIC-10] &#

MIC-10] $dAlxZe HE{ee ZAsexs: Fo A4 =ARH7] f13te] MIC-19
mature peptideo] siEslE B2 (aa 196-309)2 FALGE taggingd § 203TAH 2] =E
A7 293TAIZe] wltAemBEl FLAG antibodyE ©]83 affinity chromatography 2
recombinant MIC-1S 3 A8} &}

¥ 15l e 203THAEe CMelA el FLAG-MIC-18 Western Bloto2 &g Zleojrt.

cctor control

29
21
14

Recombunant
MIC-1

a9 15, FLAG-MIC-19] <l
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o] recombinant MIC-1& A}&3ld SNU-21641% 9] invasionso] wA& MIC-19] &34 &
Zetgdnh. 28 16)914 HEnke} o] invasion assay® w SNU-2164 o 234 MIC-1
1000, 100, 10 ng/ml} F==Z 718t &S0l 71842 € 5 AATE 100 ng/michA
459, 10 ng/mlol A= oF 3uj9] A& 2742 W 8w 1000 ng/mlY IEFEAAE
313 10 ng/mlETE ¢ks 848 Bt

to _1,?, M

300 4

No. of Invaded Cells (% of control)
2
2

[ 1000 100 10

Recombinant MIC-1 (ng/ml)

2% 16. recombinant MIC-19] &3t SNU-21641 %9 H &5 7ta 3
3 I 17)0 Belnpel o] SNU-2164 Z 9] recombinant MIC-18 1000, 100, 10 ng/ml
o] =2 Aujd CM.AA Y uPAS %S fibrin zymography® =743 A3} controlol] ¥
st F

7hEoigle Aoz vEldth o] 99 specificdt Al 2 EHE MIC-12 A2l
2Hg510] QYMETY AHol/AEd Fa3 AAE UelR plasminongen FA 3} systemE ¥
FAA HIAEY AETE FAN7IE Aoz AREHe oz Fu AT 4o o

2o

0 10 100 1000

rMIC-1 (ng/ml)

@ 17. SNU-216M Z 9] uPAe] ®uld vlA& MIC-12 &3

4. retrovirus expression cloning 2 in vivo do] 4 ¥
4-1). retrovirus expression cloning system® ©] 83 Mo|xAF R {2t A

HE5o] 23 SNU-638HZ 23 HA&3F retroviral expression cDNA libraryg& Z A&
% NIH3T3 % human gastric fibroblast Hs677Tol infection A7) 3 0.33% 3HAtolA
colonyE BA TS clonesE2 & 05% o=z 3 ¥ selectiondte] A EE clonesE
S Addslgled NIH3T39 M= 17 clones, Hs677TH XA A= 7702 clonesS Aia ATt
o] clonesE9 WstA = FA) insert@Q) 5o EX4F5d ok
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4-2). in vivod o} A&
iy HGHNEFE o] &3t athymic nude mouseZ ©]£3+9} in vivo 7]15& A
gz doh (6T dZGA),

IV. $19F AI3E x4 4] gk cDNA library A% 2 FRHAA o 3R 10
1. 97 AAQ=29] subtractive library?] 13

1 AdTH FAR F& Fr37) Yl JUxAE testerZ AANZFH S driver®, &
< ARFRAE tester2 YR

PCR-select ¢cDNA subtraction kit(CLONTECH)S AM-&3te] F&314t}. o]u] subtractive
hybridization®] 2}3] tester =& o) Eo}ld o x (differentially expressed sequences) 23

PCR productg T/A cloning vector$) pGEM-Teasy vectorol cloning3lal DH5a E. coli®)

-8 driver® 3}¢] subtractive libraryE Clontech

competent celldl transformation*l#] subtracted libraryE Z 484

Clone No. Gene Frequency
1 Osteonectin 1
2 Prothymosin a 1
3 Human regenerating gene type IV 6
4 human anterior gradient 2 homolog 3
5 human mucin 13 1
6 GW112 6
7 Pepsinogen C 1
3 Actin B 2
9 Collagen 6

3 1. Sequence analysis of tumor specific clones isolated from subtracted gastric
tumor cDNA

=

Subtracted library & ©]-&3te] 1tz HolsiA TdE FAdzre] AEL g
1Al AAZ 22 subtractiondted F=3%F subtracted library® E. coli colony® H¢ z+z}
T34 ¢cDNA microarrayE nylon membrane Aol ZA31, Z+22] membranes 3sHU
A4Z2A 9 probez, T2 3vE hF A9 probe® hybridizations 2 A5 ol # A S}
ol @& F membrane 42 7} spot? signal FEE Hln EASI §dxZ ] EolstA

HHE FREARES RS

2

i)

dFAE FHA TS FH3) A8 ALEAS tester®2 AAFERAE driver®, F2 A
AZA S testerZ H U4 FA L driver® 8] subtractive libraryE &3t}

Subtracted library S o] &35} 22 EolsiA LA H {FHxe A 4z}

2] ¢cDNA microarray® nylon membrane Aol ZAsh3t, zHzHel membranes 3hut

7}
A4z 2] probe®, ©E st 4xA9 probe® hybridizationS A XAt o)EA 3}

rie
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Qe F membrane 49| 2} spote] signal AEE Bl BAse] Gz Solai

2HY FRAAAES BT (F D)

o] A= 712 Hl osteonectin A= o Hao] #A#EF o] gl (Clin Cancer Res
2000 6:1140-1149), prothymosin ¢ A2 4 XA =4 FdHo] ol B3
A (World ] Surg 2000 24:455-458). GW112+= EST clonel. 2 inflammation3}
Aol e Roz AT} (Gut 2001 48:623-629). wheba B Atolr] =4
subtractive libraryZ 58 4 {FAXRES AE 5489 Y 43 Jd8 £1

FAAESE ol &3 & F 9le Aoz Az

(b) AeAE FRFAAE THEE

Subtractive hybridizationg %3l 4L FHAES U AIolA] e Ydzx3 3
Az Ao A total RNAE #2382, northern blotS o] &3te] gxAor Eojxoz

BPL=AEE239 0 g 1949 2o) 3702 544 (GW112, Prothymosin «,
REG IV)E ¥ A
AL =H),

%

GW112

Prothymosin o REG IV
NTNTNTNTNT N TNTNTNTNT

191, Confirmation of putative differentially expressed cDNAs
by Northern blot analysis.

3ol FEFHAATAA WA 1 7]5o] A3 dHA YA &2 GWI1I29] diste] &=
At A Faid AEFAAM TS BT (2F 24). =3 AdE AF9 o
tissuedl Al GW1127}F @& A& multiple tissue northern (MTN) blot-8 A8 38}<
AT (18 2B). 2™2AN M9 o] GW112E SNU-620 Al Fd gt Sojzog
TdEn, g8 Az AE A BFHA FSS 4 5 Y BF GWII2E A
on}(kldney)g} 3 (pancreas)dl Al Al LEH S & 5 AN, AFHY tissued A E
A3 2HES B 5 It (2 2B). ojAe A= GWILIZZF Aol A AoA AAaA
AW 1F9 7%g BEetE FAAYS GAsta, dos g Wy Mo ofd
S oA AELFFAAM GWI1124 B3k ?i:lL7‘r FRts]ojol 3 Ro=w Azttt
AR GW129%F 22 71%5S & RAo2 AzE= #38AE public data based) Al

=z %y ]

7

r'ml‘

Of

homology searchE %3te] ZAtsl] B ok+d], o}&7bA H]S5=3F homologyE Zta Y+
FAA7E BarE Aol §idich
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I, B)
1t 2 3 45 67 8 9 12345678

_

2345678

; 2:::8 ; Hurnan MTN biot Mouse MTN blot

3.SNU 16 1.heart 1.heart

4. SNU 216 2.brain 2.brain

5. SNU 484 3.placenta 3.spleen

6. SNU 601 4 lung 4lung

7. SNU 620 5.liver 5 liver

8. SNU 638 6.skeletal muscle 6.skeletal muscle

9. SNU 719 7 kidney 7.Kidney
8.pancreas 8.testis

29 2. Northern blot analysis of GW112 clone.
(A) Korean gastric cancer cell lines and (B) Clontech’s Human and Mouse MTN blot

©) Ad#AdE FRFAAES in situ hybridization
Subtractive hybridizations $3le] 42 4 #dH FTRFAANES S2uUlsin HL oA
() Prothwosir o grg Ao 2R &0l = digoxigenin©]
‘ label'® RNA probeE o] &3t} 9t =
AAF AzZA A in situ hybridization
A& L &9t 218 3AE prothymosin
aol g 232 FAZ2 2] mucous neck
A=z gz oA et
THES ¢ 5 UAYTE Regenerating gene
5 Az A=

(N ERG Y

(Cyawis
A A B} A intestinal metaplasiaZ} o]t

AT A ZFE A WA E A poorly

differentiated type® ¢olAde SR

FAEZAME REGIVZE 28HE & +

ATk (2" 3B). GW112 8%

12 3010 sty hybridization of sublracled genes ‘VJ = u]_ -r] oﬂ /q e 71 ] Q ] %9}—7—,

intestinal type2 el /‘1 FE UHEES ¢
Ao (29 30). oo A¥=
Subtractive hybridization2- %3}
AdHd FARE] ALl o]
A 7 marker ©]£¥

ZrEla, o7 olgld f-dAEo] Aol i metaplasiad) oW o

o o

ERERTE-H

rﬁi l
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(2000)

A=

1.2 4 ¢t
cDNA library A%
= BH T (200 7B)

2.cDNA9] 248 system &% (4 system)

~tumor¥-91¢} AR H-HAE
StEo] & cDNA library Al €
c¢DNA. microarray, informatics &3+
full-length ¢cDNA 24 [

-retroviral expression cloning system
g1

-signal sequence trap system ZHE

Hagxy 2 3 gizg A

,__.k

100

2 °]8% in vitro metastasis
assay

7.Nude mouseE ©o}€% %49 in vivo Ho]
model T3 (peritoneal dissemination model B

+ lymph node model)

O
3AMIE7]% screening® system & # A EARA, A o) A
(4 system) ~ghdel 2 FHAA oA
:EZ!‘?%‘ A system ¥
C ek AF A subtractive library 11
ok AFEF (SNU63B &) signal sequence
trap 11
3. 9% AMEF DNA array I
1.9 A= 224 5 cDNA library |4 92AEF (SNU638 5) full-length ¢cDNA
?ﬂ = ty’l 3;7_ W '?l‘ /'ﬁ X]» = §_7,— I (2007H) library .Xﬂil.sujt)traction, ITlicroarray,
‘}.L:] - =opo y o ) expression cloningS ©]-&3F #o] A
=3 A
2ZFA R 224 BggA fA4% B2 ew e 00
oAR= N B v )| A E)L=
(2001) 3AESH 2 A 288 44 [ qurd gua adas aw sase
Sy wd #el 2 Jibrary screcning ¥ RACEE
4700] % IRAM 24 Fu g 2 |8 Gl lenath DNATR

(2002)

3Ad =

1. 91 AE A i3 cDNA library A=
2 ERFAx o R 1
AgEd Ty {FHAANE S0AME SRS #

Retroviral expression cloning/TGF2] M ZA}
d& o] 4% survival selection i

2 g9 23 T deax 2
’32 7154

=24 71%33

AA systemE o] &3

o

L Ay
library &4
2. 999 Al EF signal sequence trap
<244

ERELE

subtractive

L GEHAAY Fd FY
4. 715 38 & 41} 507 84 4
full-length cDNA &3

5. signal sequence trap= ©]-&3] &R3
FAaxtEe] Fd #2 2 full-length
cDNA #r % 7% a+

6. AEFTZ o] &8 A Ud %
AL 7% 23 34

7. retroviral expression library& ©]-&3%
" g8 =2y {FRA AF

8 wodrls #d T2 F349 715 7
Hqe A xawd Aade g

9. NK,.DC Axzd {379

EFAE gl
j= S 3 =

AR

100
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A6 & AFMLAHA +HIet sflE=dE
A. SNP
- high-density oligonucleotide arrays ©]-2 3+ SNPZ=
- human haploido 4] ¢F 1.5 millione] SNP %=
- SNP9] AAl =4
1) cost
2) sample collection
3) disease/ whole genome
-~ RDA-oligo array/ amplicon discovery/ candidate validation / drug or Ab
- prostate cancer
=54 early diagnosis/ appropriate treatment/ reduced side effects
Z18: patient group and candate gene selection
polymorphism discovery
genotyping
data analysis
23 dAe 15%7F M Z ¢ SNP
B. Drug development
—-Parallel Biology: integration and understanding of data bases in genome
research and application in drug development
-new target discovery (target identification/ validation) - pipeline support -
chinical development
- serum protein/ SELDI analysis
- signaling proteomics
C, how cell compute (Dr. Sydney Brenner, Novel laureate)
- genome sequence to function
- data to knowledge
- two functions; assembling and topology of compartment
- cell: integrate signals into a entity: input and output; cell compute
D. Druggable genome
—ability of a target to ne modulated by a potent, small molecules
-3007 targets
E. proteoworks
- automatic proteine expression system
—- 5000 proteins expression; purification >95%. 5 mg
~ 20 days from cloning to structure
F. Biotech Industry



-2002

- decrease in 3 years; 104 B (11.9B in 2001)

- 18% up in sale for top 10 biotech

- Imclone debacle (down 75%)

- tech: RNA1, stem cell, whole genome sequence

- systems biology

G. systems biology

- parallel anaysis of protein, metabolites, RNA from complex sample
- knowledge and disease treatment

- metabolomics

H. RNAi

- From C. elegans to mice

- a way to silence gene expression

- to perform RNAIi, dsRNA homologous to the targeted gene
dsRNA into 21-23 nt fragments

- lentiviral siRNA construct

P

Single cell proteomics

- a cell: 10 um diameter, 50 pg protein

- identify cell of interest/ load cell into capillary/ lyse cell/ label protein/
separate by capillary electrophoresis / detect with laser-induced fluorescence
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cell migration in metastatic human
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Aberrant signaling of TGF-1 by the

. ) 20034
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Oncogene
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