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SUMMARY

Title

CD4 responsive genes and its regulation mechanisms.

In response to viral and bacterial infection, various immune cells are
activated to protect human body. During the process, a series of immune
cell-specific genes are turned on, and the activities of these genes are responsible
for the distinct immune reactions. Therefore, in order to elucidate the mechanism
by which each immune cell triggers the defensive reactions against the infectious
organism, we searched for the immune cell-specific genes that are induced during
the infection. To this end, we examined the differentially expressed genes of the
CD4+ T cells upon CD4 crosslinking with the use of differential display and
subtractive library construction. In addition to this, we also searched for the genes
which are differentially expressed in macrophage upon stimulation with LPS. From
these experiments, we obtained more than hundreds of candidate clones from each
screen and performed northern blot analysis and sequence determination for all of
them. These extensive analysis of the candidate clones identified more than 50
genes that are differentially regulated by the LPS stimulation.

The functional analysis of a novel gene, which was identified as a
LPS-inducible gene, revealed that it has a sequence homology to cyclin and
splicing factors. In order to elucidate the regulatory mechanism that governs the
expression of the novel LPS-responsive gene, we analyzed the effect of various
kinase inhibitors on transcriptional activation of the gene. These lines of study
demonstrated that we have identified a novel gene which plays an ifnportant role

in LPS response.
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M1 ME

A 13 dFNge 534

B de] EFL MFolu vlolga Al BAEsEE HYAH R 75
203 4 3t JdE FAAES Hohlol HYkge Fo VA& Wsle AV
& ulgistax} gh= ol vl oly AFE wiHoE MELE ulolziiA] W A
A Jiute] HEF sube uwiEsiaal gk ol ¥ HHY VLR, T celld
activation 3l HIV pathogenesisoll Heste (D4 7l%& EAM317] $13te] D4 B
A FEEHE FAANES @At tdTh. R, AFZEA oABA LPSE AR
3 A% UAMERE HEgEo] P FY o] HE TG fAXEY WHE ¥
A7 =], 2 AZAYHA (signal transduction pathway)E whd] 7] $13te
A M ZolA LPS AlZo] osf x5 dEEHE RAAES FaA shdch ol% HE
o] 2ol WUAH HY Fo] KAHAY 75 ENULEHN LIPS § A AUE
¥ alZo] HAMEE A= JAS osstnx) stydrt. =T oA HEF
HY Bo] RAANES I AYY A7ANA FAst] Ay A #HES
E23}azt stalrt

A2 d A7 ey

apolgj ALt Mo Al AA HolE 1Y WYL T X, B AXE U
A HRE] FLY AL sl gttt 53] ol HHYNEES JF2HE HY
¥ o] EFo] 2% xSo] Sl& wf 2Rt HRY 4 {AANES UHSHA H
th olFA fEH FAAES WYY §4& 2% A& a4y a4 Aok 2



Jmz zzte] RAAElN AFste WA Rl met HEFes FEHE 4
A2 RS wslE Aol WY ALY WANAZY 1 Folyg FHshe ol sl

SLFES el

1. T AAE] Sol3 FAxto] tiyt A2 e

AExHgo] Tt T Y2 A 4+ T A8} CD8+ T HEE UH
th T AEE oS AEEHe| ol MAC (major histocompatability complex)®} A%
Bpil 9l 3F2S TCR (T cell receptor)® A sPAA ukg3l=d], o[wj CD4 L} CD8
& TCRY co-receptor® MHCE FAlo] QIAlsle T AE ¥18-& AA F7Hx ). CD4
L= w3 AIDS (FdA HY Z2YF)& 427 HIV (human immunodeficiency virus)
9] primary receptor ©|t}.

CD4+ T AEE= 8] A3} inflammationo] Feidl helper2A T 7|52
ZAo] 24% Jge @yl =y, HIV 2ol &g i+ T HEY ZdE T3
A AY AYUSE 423, 4+ T AEE 7] 0|4 Alo] AR wi-golLl Fupx|A
4 BEYE 59 AHIAE AT FAE /i dBA Qrh ol g D4+ T AEe]
uh-g-o] CD4= F 0¥t HIXE X5t vt CD48] T HAAH R glojA e 2 oA
U&e A= HYrls 23 2 opel HIVE pathogenesis?] elda el 2njg A
= o F23 Fotolrh

2L} CD42] coreceptorZA1Y] 7|52 Wol AFE o] gont CD4g Fxp3 U
152 dF= olF&E uF§t Ad3golrl. HIV pathogenesis®} CD42] BAE AF3t:
Yol CD47} TCR3} AREZA] 92 FHHA AUIE U st AFol gl
ZF4 WA gl& folth. 48] 7l5E& AT $3lM CD4 stimulation F
induce B FAAE WU 2 2E 7e& d¥3te Aol ¥ AF3 Al

g 4 girh

2. 1PSO] &3] SEHE TIUHE So| Faxje] that A7
AAle] glo], Aol ulojg L o] ¥ HAAAY ZJ] 4§73



as) U3, o] 713 Boldte Fa FARNES Hohlo] SEHEEA, HY7]52
¥8 1 21g B 2499 HA PELS AEe A8 dEF IES nEsEe A
o] & aRzAle] Emolth 2 44T HEUH EaE ndE A5 T8
34 249 AACIRF (LPS) & SFAEI oA AM3He Jlol JEHrt. A
AL LPseAe] F6 BEEEZS M2, 53] LPSo] A% B3 A rjgdt
IS ES B%3tA ®u}h IL-1, IL-6, TNF-a, TGF-BE¢l cytokine 4§4d, Nitric
Oxide Synthase?] A&, cytokine ¥4 #ZF Wy ToT rIEEHE e ¥y
L AN PG A njf Fagt Jye Ak E oM EE XA et
A Taxolol &J3iM = LPSol &3] Uojit: UHY WIGES HolBE F AA iy
AMEALAAE FHEA e A8 ARHT

LpSof] thyt ciajAlxze] zpdnbg2 R HQ endotoxic shockE YLI|A H
ARk, ojul gt AZHYAAE AxE= e dslA A ¢t 2d3} oE vFAYE
¢l A1Akg2] o]y o % rfEHE endotoxic shocke FHRALME 713 B AMY
B2 AR R FY dhuelan I v]&2 FFE el . ¥y wde
= B0l 2SEviEES A 10 4 78 @wist £713hgcl. Endotoxic
shocke] {¥F ALEL 95% 712 ol=2m wiHely W mid 15% Ho] Apubals A
Ach  olg¥ &2 AMHES AAY uf, ofd it dFE nif Fo3ir) sz

Endotoxic shock of th3§l Bz}3}a £=ZoAe] o)sjobtm o] XWHQ A
8 AMEE AEY Aol ZFHA =] E ol LY kHYolx B33l
Sf8 %3} endotoxic shock?] A} s LU% Aldolt}, uwlalAy MIFZde
mel fEEAE ATALAA HIAYW FAAHE)E 5, Eesta, 2 23
A& sk ol BUFel iy Wy g olsig Wolrjzbe us|: o] AR
2 7lE ¥ Aolrh



A 3 A AL He

Hejolstel A 7ol AA] wAsHe AFutgo] tigt thA mio] AJFsic.
E¥ HIV 7] dojube D4+ T M o] wE WY A3ht Ald HFA
LPSo] &3] wASHs Sj¥E ol oyt 'Y ALE AT wAo|rt. AR ol
3 Heagoa 203 UL @S D4+ T M tiy M2 RAHx BH
71del thyt BagESHE A7 obF ulFY Aojr}, wetd £ AAlM = D4+ T
AX 9 oy ATl BolstA HEHE RAANTE Poldo A AWM R B
3 ahgo] st FAANESY 7% FEE JHsdA stx, olE ol &Y AHJlE
28 W@ shulolals, AT N Agel szt ek = AU {H=}
Sag Bile] thee B RY{AR £AES AUt S d3dEd FRE
o2 F3AQ AN AT HERE EAstnAl gt ol 98 BIAEF FL
g A st e T Aot cha Mol 2tz CD4 "/gE W LPS ASFA] &
=¥ §AATS differential display (DD-RTPCR) {3} subtractive library A
X Wy & AHgsle] Hohfax} stgrh E dF dojF RKAXEL] WHIHF 7|
& BE45te upolgjay weelol ZEAl AYEHE ALY A& W &
A FAREY PH TS AFstaA ok wheld thE 4 AY AR &
EE Aol F2 ZZY HY FolARst ZEHFASE o A5 U¥HE= KFAAE
& 27] 918 94 WY Hol eysigich

1. T MXEZoA CDdo] 23] ZAFE {AzF &4

(D48 7% ligand £Fo| ule} vi2ch, @xj <32 CD4 ligand= 4 F
FE2A, MHC, HIV gpl20, IL-16 1283 o}y 1 7]%o] HAISIR| QL gpl7ojet: T
Waolrh,  $18] 3788 ligand= T WHAIES] D4} #1gA] uf$ TIE A EHISS
fEgch.  TAEY 47} DEFHOE MHCE: HHEE A9 MEE u] ¥ Hei2
AYPEE How HoRAr),  ®E HIV gpl208} WL AL} M AT

cross-linkingdle= ZA-9 MR apoptosis® 2t ZAsFo| gwolAr}h  IL-16&
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D48} HES3kd T A28 chemotactic ol%& &AAZch  oled T WEE
E uj, 48 BAHAIE whe] wet dHEE fd2 BY ct2ej 23 4
At

glel o3 ThE ligandd] &2 IA F IRE tﬂ‘ﬁ"’é +glch. CD47}
ligand®} A& stk AU o] EA] i F&FHe EolA ATE FE B
(CD4AE 7}2 T M E&} MHCE 7}2 antigen presenting A X2} Yt 73-¢) C

Jo

L
4

7} ligand® wWht} aggregation® il AEUR $HY=EE Z-feolth. HIVY A
IL-162} ¥¥-gA]o= CD47} ligandE Wh} aggregation®| i AEUE #YUFE FF2
M XE chemotactic ©]Fo|L} apoptosis® XM= ZFyE wAHch ol A3
oM dolues AR VS 2ASL7] ¢35l CD4 ¥AE o] 8FF CD4 stimulation
% gubtraction library& wtEo] §-Az} @A stax} syt

T AL W] dFol thEEs] B¢ T AXFE AHESHAT, A BA
oAl THES 7% A& $I3lME primary bloodoq F&3 T ME WS
w3 Ay 2 geast 9ok primary T AIEE AME31e] Dol oJ3] 2EH = 8=
¥R E 95} PCR-based subtractive cDNA library Bl324Y& o|-&38}o librarydE -
#slaz} W ol& 15te Primary THES Yo 2iy ¢4 Restes Pie ¥
Y3tz st

2. LPSo] oj3) ZAHE AARNT B4

SiE 39 ¥ LPS ARINkEe] 7]2h& AF3ty] 8] LPSE A3 A¢
WASHE ciAAE o] AR WY HEE 2AIRAL Stoltt ©o]& #8) LPS A
¥ oA M EoA oRNAE &3t Subtractive libraryg& TEIL o]F #IXAI
WY HelE Northern £42o% A3 I A7/IMEE ZA3te] LPSo] HolstA it
St A MRS fAAEE Haz} st

3. #AAY JledT.
olAte] Wy o g ztzhe] WA Eo th¥lt subtractive library7} Lo
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AzHE 247e] clones] tidt A/INE €M & AL IEo] U {4 FAAE
computer® o] &%} database ©A& Bt ol L HAAY JleE W LA F
g}, E§ 0|5 §m=tY Wy el Northern £X& ol§3le] ZAlStLA 34
o} AlEo] uisll SRzt HAMEYM LS AEBE Ak A omt
X8 At Y= HE gohhy) sl ZZe AZFANA FHo|gt portein
kinasel} phosphatase?] inhibitor 5& Ag3lo] o|& R} Wy nX+ %
& ZABIaR} stgch. eyt WABo| RAXNEN HFoT ALIE RAUANEE
Mol 2 A g AAE welaz stgen oy AfE Fislo ol /A

28] Flgol A whgol wjAE G¥& W3l stglcl
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o2& U 7sid &8

A 14 A ZAAZAY 44 T

T AlXolA CD4e] AL F2 cytoplasmic region} Ag=Elo] Q= pbblcke}
L tyrosine phosphokinase® B3l @ojdtth T AE7} MHCS A3rE|H CD4of] &9}
olel 1ck7} TCRE] ARAN (antigen recognition activation motif)& phosphorylation
AFIEA AL T M2 activationo] A|Z3}A Hri . MAR anti-CD4 antibody
£ AMgstol D47} MHCSF At AL Walishd o4+ T AR 750 F43] A=A
Hch ol ¥t o] RE A7|olAAl AR 8L ] #]3] anti-CD4 antibody& AHE-3}
S Q4 Aol tiy ol WY Folth  Zau ol U¥d dFE
coreceptor2M 2] 7% AE Qs D4+ T AXE 758 43t A & Zel 23
sjt}. #8] HIV pathogenesis®} CD42] HAE ALshe oA CD47L TCRI A
xS By MTE Uy Adshe ol gl WA k. & YAHE
Agste 4 X2 Zledd EAE wiAstatE gAY CD4gte] ihEo] WYY
Ak olade] AEE AAgsln A WY Vs 2de] EAE FUY fdtie
Zoltt, cp4gl AME 2A 7% olsi: Mrl &I D42 AFHEE AMA
mj Zastct sizlvt. 2@y c4 B g3t fREEHE T A2 22 78
2l wolol thidiME wol &eA|A] gk gch

A 2 A HIV receptorZA|8] CD48] 7|%
CD4= HIVE] primary receptor2X] %ol w3 Z coreceptore} TwEo| HIVZ}
HANE FF A AHE%ch, a8y e th3] receptorE A HIVEY A HE T}

Aot 7]oist= A B ole} HIVY FA]3} AIDSY] Hed4dE dodle o a8
Qg 3t Ao HQTh dEE T MEL D4 7% HIV Z4]32} AIDSSEY] &
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A 5 ol vzt 242 AR IITh

1. HIV Z4] g4

HIVE BAHEXR 2 AXRdMEe F4Y 4 ¢t iFiEd T H=Es
resting stageol] Q7] wiEe] HIV/} AE3lE FAE 4 ¢ich. vl HIVIE T Al
X YA A virion E@of ¢l ule £2}9] envelope proteino] CD4g} H-Ajof uhg-3t
S 23 CD4e] aggregation (CD4 crosslinking &2 3 ¥) A]F]3L, CD4 crosslinking
& ph6lck?] activationg Yo7 |m MIEE EAHIsIE ZAoF Hth #x] of 7]
T AT o dFAA ARPFH I 9ot AHIFHA XAzt F2 ATl
AP 3L 9o £} FEHHY A7+ uFYE AFolrh

2. AIDS2}te] A

AIDS¥A}S] CD4 T Al Zido] tizt st HIAUELE (D4 T A9
apoptosis& &3L QITh ol HIV Zd¥=to|™A] of#] AIDS FAH7F UehpA] 2
AEE] CD4 T MEZF ZFEEA] -2 B4 BTl apoptosis7t A o @o] dojid
Th= Ao A%ch, =¥t peripheral blood T AJXEE gpl20 HIV envelope
protein®. g CD4E crosslinkingd}e] pre-sensitized®™ T A|Ei= apoptosisof 2|%t
cell deathZ} ui-¢ & dojuirh= Brt gol Qlrt uix|gte = AIDS Fxtof Qlo] T
Ao A ZaE HIVe] % T M ZAFHQ cell killingolld & 4 e A
Bt grhs Zo] T AR Z47l HIV dlolg]£9] A HQ cell killingo]elr| Kok
CD4 pre-sensitized T AXE2] apoptosisoll &%t 1A AAUYE AASI:= o]F-¢
Shitolth. HIVel ZAEo]l Qe /=S Aol gpl200] Wol e AL ZgliciA
AIDSS] g 2}FollA mX= D42t apoptosis®] AY HAE Zol RAst volt
A4 Aol H&3h= o] Fad AAFY shuelrh. ey WA AxE WAY

Raghg 3 g& B 2 HAUES A8 gEsta A Rl
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A 3 74 LPsoll &J8] REEE AAEYS Al

LPSoll &%t f-Ax} PH2ELS FE AANUAE ZAYLEH o] Fo] At
whelM LPSo 2l8] HEEE RA=} promoter T2& of7jel FHE3H= MALEAAL
o] whzo] LPSo 23t At wAUE FHol wf- Fo3tA =Hch 22 2R
B3 FoSol AEEHTA LPS AYste o8 HERE F (D43} LPS binding
protein(LBP)o] ¥ A=ul, (D142 LPSol 2|¥t ciAjAe] dAY kg HAFH
A IS sh= 7)'\—“’—§ oA glrh 55kDa®] WERMHAZ T AR E
Ho wEo]x|= CD14L  glycophosphatidylinositol (GPI)7|o)l &]3] o] Hr}).
LBPE= Serumof 0.5ug/m¢ Bt} A 2] sk} LPSo] &3 &GS E  50u8/mé7}
x| Alsdled], 60kDad] WEHHAR  hepatocytedl A 50kDag] polypeptide® AHA3
Em Lipid A%t ZA¥ F¢i7t ok 7izte] =g PSSl LBP7} AYUY F
co-receptor2A Z-&3H=  CDI43} o}F] FAFA o wiAUER} Aiste CDl4E
HEHo] Zte tiAAEE é}q:ﬁ" cytokine W& St 5 LAY WSS Yo
t Reg ol oxigh, oA A LPSERE 2= 37 HE FAAE oA
Aeso] AAE doAREAE d8lA A drl. EE AZALEAAC dI™
FAAHEIE SASHE o] Y Jze Wt o 2BYY Ego| W Aoln), o
REES W] AA 2 d7NE LSE M RAHTE Az §3
2} gAlo] FHE 7€ St

thA A Eufoll A LPSo| &3] ZAEE thEF QU FARLZA Rantes?} Wol
FEo] 8t 4], Rantes: C-C chemokine subfamily o]m, CD8 T lymphocyteollr] 3
S wAFE gt 0|8} o] acute phase®} chronic phase?] inflammationol] Fojdle
Rantest= mouse®] Z-9- of 8 kDa ThijAR AZhz} of 85%2] TS Uehin, €4
Al 11 Holl ¢1X1%r ¢oF 4,5kbe] THUA[{ARE 3 £ exonlE FdE o] Q). 1040
bpE F4¥ mouse Rantes®] HAIRHHF¢loll= NF-kB, IFN regulatory factor-1 &
tie] §Ax 2F a4t EA%ct. o] 2§ Rantes F-AA}7} LPSo|l 2}3] immediate
early manner® ZFZHOZ TG e 7|Eo ¢F FA= 2P a4t
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7HEo] HEex| F& 7R e ¢AAA 42 A4S FHA BPAH=AE A1)
© 2, Rantes S-AX} AAIRHE L] E-E LPS responsive element (LRE) motif7}
A5t S Felstgdnh.  ulolgla B 38 WolHAT} tigord FHoja X
™, ulojg Ao &%t NTAYATe LPSo] &3t IR FFHol glegetE vt
o] 7hs%tdl, AlA] LRES} Newcast.le Disease Virus (NDV) Response Element
(NRE)oll @& F&o| glgo] wal= glth (7). LRE, NRES} A¥she wyA(&)o] F
Sloj 1 7]1AL oA HER F2 U2E AFsofy Ao}
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M 3 & daidsd e 3

A 1A d3Uy

1. AYARE g3}
7h. CD4+ T AlEe] F43}

cpdoll s WIElE FANE 7] A THEFe (D44 monoclonal
antibody, anti-mouse IgG antibody& Al&3}ed, CD4E cross-linkingd S EH CDAE
B A (2" 1 ZR). 7S cp4zt g EEE M ELU 1ck tyrosine kinase
9] tyrosine $IX]8] Qlit3l7} F7tgo] A ULEZ (D42 H/I3o{F-i= Western
blot WY& o|&3le] lck wh¥ale] tyrosine ¢lAtEle] F7loiH= CD4e] B =
A& #Hysiolch

Ll LPSe] &% ciA A 2] B3

LPSofl 2j%t ciAjAlae] EA= 7]&0] LPso] o3 1 o] F7igicia ¢
3% crg2 ghs FAANY] WE FI10lF-E Northern blot WY& o|-&3te =Algte
BN I B4y A& HYstach 2F APl AHLE LPS A 242 vhe 2
T}, mouse THAAMXE -R-AFA3EQl RAW 264.73} LPS nonrespending cell lineql 10-9
cell g th&o RZAojA uljek¥lt}. RAW 264.7 cell fetal bovine serum 10%& X
3}%F RPMI 1640 mediaﬁ] uje¥gtct, o] uf 1% penicillin?} streptomycin% 2 FH2
I EZ I glutamine 1%& A 713t 10-9 cell2 20% 1929 cell cultured] A3 <Y
& 2052 HJI¥l DMEM mediaol] 20% fetal bovine serum3} 1% penicillin,
streptomycin, glutamineg 3 7}%} mediumollA] 242} 37°C, 5% CO.ollA wjoksic}, cell
of LPS A}=F-& 7] 915}ed, cello] ulef flask®] <F 70% A= wjdE oS uwf bovine
fetal serumo] ZAHH media® 2 A|ZF wFst Foll 1pg/ml HE2] LPS&} 10ug/ml

cyclohexamide & F7}sjA 2A]7F v or3ic)
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Subtractive cDNA library Clone and.
= Characterize the

Northern analysis gene functions

(18] 1) CD4 T M X2 crosslinking
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2. A Yo gRY AL o8 M4+ T AE £

A% Q17 g o2 XE] Ficoll Hypaque density gradient ®& o]-83}o]
bz s TH A (PBMC : peripheral bloed mononuclear cell) & *#e|slHct. o|F
Non-CD4+T M| (B M3, monocyte, NK AXE, cytotoxic T AMX, dendritic AJX,
erythroid M|X, platelet, basophile) *= CD8, CDllb, CD16, CD19, CD36 2} CD56 ©]
Z3E Ab & AYIF Mol AYH 23 antibodyE ol-&sle] AAE AT (2™
2). 2 F Ea¥ 4T HEE FAE E47& o83t 2 &+=8 ST

3. frAlZEN

SAE BEML argon-ion laser 488 nm & 3}AE 2= FACS Vantage
(Becton-Dickinson, FACS Division, San Jose, CA) of 2]3] A¥E|gon, RARES
Cellquest system (Becton-Dickinson, FACS Division, San Jose, CA)ol &J3] &4 H
Zolt}.

4, DD PCR
Differential Display-PCR -& ZZo] t}E Aelste] AMELl RZFoA
W3 Q= mRNAY] xlo]& Hohul whdolth & MHolM= (4E BAEHAIY Al
ZF9 iz MEFAM I HHe] zol& Hole= RFAXE HaA slch. A4z
A XZ-2] total mRNARH-E] reverse transcriptased o]|&3lo] cDNAE &L poly A
tail 2} ZA¥3t= anchor primerd} Y&l primerE o|£3}o] PCRE FFA|FT}, F
E3 PCR products& 6% polyacrylamide gel o] H7] %t & ARSI X-ray film
of Ztgstglch o] F tizFo] Histe] 2 Wy xlo]& Rolx PCR xHAE ol
3 =HE& tiA] FFHAIA northern £4& $I%t probeR ARESle] CD4 REg o

3
& +3stsich
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magnetic particle associated 20 antibody

J primary Ab
L

Magnetic labeling

with MACS MicroBeads

(primary Ab ; CD8,CD11b,CD16,
CD19,CD36,CD56)

CD8 : Cytotoxic T cells, NK cells

CD11b : Granulocytes, Monocytes
NK cells

CD16 : Granulocytes, Macrophages
NK cells

CD19: B lymphocytes

CD36 : Monocytes, Platelets

CD56 : NK cells

Magnetic Cell Sorter

Depletion of
non-CD4+ Tcells by MACS

Enrichment of
untouched CD4+ T cells

(2% 2) A% FHoBHE ApYE o &8 D4+ T AR £
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5. PCR based Subtractive Library A&

PCR based subtractive cDNA cloninge ME tTle 2735} AE2iy =
A wHsEE A4S = wgEY shuth Macrophageo] A LPSRHE {AAME &2
3 A9, LPS7} H2|¥ MXEE tracer A&} St TR MEE driver AlXEet & 4
gltt, o] ¥ Z} MEZEE pRNAE He|dlil cDNAS YHE Fof 32PE ¥X|H tracer
M X2] cDNAS] biotinylated dUTPZ EX|¥® driver MXE2| cDNAE }% 713t ¥
hybridization 3}A# E] H QA XEo FUSIA EX3E cDNAE tracer 2} driverd]
cDNAS} hybridsE ¥ Aste whdo] tracer M XEof Ao &A= cDNAE I XA
2 hybrids& ¥A%th whebAd ek driver hybridsg} tracer W driver Atole]
hybrids & streptavidin magnetic beadE ©o]-&3%} subtraction TtA) A A ASHH
tracer Al oM TWOE EAsHe cNAZF HEHA Mk of AE wEtosH

LPsell ¥h-g3l:= fAAE d& ot

6. Reverse Northern ©]-&%! colony hybridization

Subtractive libraryollA] €ojZl R-FHX} BF7} positive clone ojLt}, uw}
gtA] o]t false positive cloneE& A ASI?] 8] reverse northern blot W&
o] &35}lgrt. 2ztzte] subtractive library cDNAE PCR cloning vector§& o]-£3}o]
cloning 3}3 E. coli competent celle]l transformation A]Zlt}, Transformed E,
coli & IPTG-X gal plateo] spreading ¥t ¥ cDNAZ} &7t #57t Melslo] agar
plate $18] nitrocelluloseo] spottingS 3dlgtl. o] F <& 12x]7to] A% F o]
membraneg CD47} BAIE M EFL] nRNAZFE -2 cDNAY thR M XS cDNAE
probe® ©o]&3}o] colony hybridizationg Flt}.

7. Northern blot &2

CD4 stimulation® of3] A]zZte] wlg} acid-phenol ¥WH O E RNAE F&38l9

__21_.



Hakgt ¥ formaldehyde agarose A7|%Fol 23] RNAE £43lo] nylon membraneo]]
transferslgith. o] 2%t blotd $1¢] o8 WHLE WA ti2A YHsEe #AA
& probel s AM& northern £4-& 3}gitlh. DD-PCROIA tiE2A UdEHEe RAAE
gelol A DNAE F&% ¥ L primerd N A F53}3em, PCR-based subtractive
cDNA libraryold Th2A UEHE Zze] 8L PCRo| 23 S5t S5Y DA

fragment& 2|3 random priming®}] & & probed A FA3l9icl.

8. 947/ ¥d ZA W Database ©H
Subtraction ¥WH& o|&3le] @oj2l cloneE automatic DNA sequencer

(Perkin Elmer, ABI 310)& o]&3lo 2 7] NE& AASIEL:. 2 €7 Mg
NCBI2] BLAST programg ©o|-&3}o] £43}gic}.
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A 2 2 dFUE

1, APAXE B3 27 Y

AZolut violgj2e] ZHda]l wAsHe AT g3 HWHMEEC] FEHEHR
NEL geld fAA wHo] fEEHE W AL FPstaA sirh. A AT
g o] &3l TIPS MW7) 98] T A TojA & (D4 antibodyE ©]-&5to] CD4
crosslinkingg HLE2H T AX ¥PE REstaA stdon thiAEdAas ¥
Z2] 991 MFY LPSE A2ty REEHE FAR W WHE ZAPIA} 819
th e AR B43E doti] HsiA D4+ T celld] Hfolle ojn] ¢y
A Lck®] phosphorylation 28 ZAPSIGIL Al Z Lol crg2 |A=MY W
#-& northern blot analysis & B3l ZAPStdch wetd ok § FAo tisto
Ztzk Ag& A¥ysiych

7}, CD4+ T MX2] ¥A3}
L}, LPSof 2J%F ci A #Ad3}

2. A}AFE o]-&3 Primary CD4+ T AM|E2] F¢

TN o W AEZE oS AYUE MA AUl WeHEel=
e Aed A 7 sHsAol At JHEE UM uE Ry HAMEE
olgsiel I 4t WHY Wl A o] FLL £4T YrlE AW
JAEE Btk o] 47 Yt IHEES E AArt 4TS FEHAS U
%4 A7 ulshg nhEstTAl prinary HAAEE £4 Bese WU ¥R
2} stgch. ol& 15t CD4 T cellojiqt TR FH o2 UPSt= FUE U4 ¥A
g AHOT BAY YHE ol83lel (4 T cellg &4 Helshs Wi AHgsiy
. EY oA RAH ARY $4EE AFU 4 UES KT BasE Y
e gYstdch ohebd the $ 2R U Susic
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7} MagneticOo 2 EX|H ZAE o] L3l D4+ T AlE F&
U RFAXE F2]7]8 o83 4+ T X &% AS

3. CD4+ T M2 B3] o3 2A=F & AR Y

HYHAE Bg3ia] x5 UHEE FAANESE ZAFoR ©AY] $3lY
DD-PCRE- o]-&%} 3} subtractive libraryE AH|Rsl= Wy B5FE H¥sle AR
et 53] zZtzte] wWyolM false positivedE A ADBI7] 13 reverse colony
hybridizationg +#sHe WHE Tst] ALgslalh olHE AW EF specific
g fAate] 28 Hsty] 28 Aol FYsigon 1 A3 doly Fu £
At BF-E ZZ Northern blot analysis® ZAF3Hs A& AMrh olF H3 tid
8 FAE s E AHES FYsYL

7}. DD-PCRof &j%t 8 /A= §H4

L}, PCR-based subtractive cDNA library A& ZZA &g |

t}. reverse colony hybridizationil] 78 BT WY TeA AN
gl 25 UdEs {82 @84S 2% northern analysis

4. LPS A e|A] WHo] FEHE KX €A

Ay Ho] fHAEe ©HAE 4FHLer 435ty s AF udSE T cell
ogt F¥tAIF|A] ¢t3 TIE E R HAYMEE Hrstgrt. 53] AT g wAst
£ LPS A3 = FEFY F0 dQo] HEE LPSof 3] FEHE tjA MR {3}
€ 3is Zo] WEF 718 AFE ohlzel o]& LY XEWH MEe s o
Fo= Heyog @3EI Qi) uigly 8 dFoxE subtractive library #HZ
§ B3t LPSol 23 fEH e RAAES ol I Jeg E43tE e & &
A2 AHE Ayt

7}. LPS Ag] =ZA g
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L}, Subtractive Library #H|Z

Tl R {3z d7lid ¢4 2%

g}. Database A& B FE {AAY 75 75

o}, Northern £4& o]4% ¥R {axte Ud el =4

5. LSG1 -A=te] 7]% 24

LPSo &8 S =L GAx HMAITE £3lo AMELE RFAAE FHohio
LSG1 (LPS stimulating gene 1) olg} BE3stgdct. o FAxY HY HolF 7%
& 7957 918 o3 2 A¥EE 35t

7} LSG1 -8-A=x}2] full length cDNA cloning

U, LSGl R A8zt {ARR-AA HAE 2]Y database ZHAY
th LSG18 A Hold 'y el

g}, LSG18] ¥ kinetics

n}, LSGl WH FEof ¥# 3= kinase pathway HA

H}, Cell cycle profile of LSG1
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A 33 A2

1. AR 243 223 HY

7}, CD4+ T Azo] #/%}

CD4oll &j3] WHEE [FAXE 7] 213 THREF(CEM-T4)E ol&3lo] CD4E
cross-linking$t .24 CD4E BAEAZt). 7o D47l EAdsl=H A E] 1ck
tyrosine kinase?] tyrosine ¢|X|&] <QIAt3}r7l F7tgo] d8lix JoBuE CD42] #HAY

£ 1ck ¥R tyrosine QIAtE}o]H-E western blot WU & o83l RAPLR
A & Folch ofel 27 3o]A Ei= ulel o] anti-CD4 antibodyE o[ &3}o] CD4E
E43A 718 18 oluloll 1ck ¥ tyrosine ¢U4tEt7L thR el BISte] VA SHA
S/ o] F MM AT USES BE ¥ £ QdArh uleld o] HA}EEH
CD4+ T AlE2] g3 o] HYHISS ¢ + 3sich
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anti-lgG anti-CD4 + anti-lgG

[ | l
0 1 5 10 0 1 5 10(min)

anti-tyr-P
p56Lek

anti-Lck ®

(1% 3) lck X phosphotyrosine antibody& ©]-&3} western &4
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v AR B che] HE 3
T A7 S43sEE AXEde xshke o8 whyadiEate] ¥do] deiAlA
o], 53] 048] AFFE integrin o dFQ VLA-49] 'U¥o] VA3 ALUE &
4 gdch. 2y o oiE Axd kel (o, Cb45, CD71, CDY5 F) e
TEY + ¢gAch

th LPSol &%t thA{ MR g3}

LPSo]l 2%t thA 3] Higddhe 7|&o] LPSe 3] o] F7HATiaL 8
A crg2 gl FAANY HE FU ARE 5 A& HIYSIUTL RAN64.7 o]}
£ A MR NEFF o] &3te] LPSE Ae|slal 44 2to] F AR Fol total RNAE &
gttt of ¥ northern blot WHE& ol &3t crg2 HAAY WS HHstant.
ofe] 1§ 4o]A K= uiel o] crg2 AR UHo] vl vl VANA F7)
Hol d&& JHY 4 gk R 2 APoME 7] WA ¥4 glol= LPS
of oJ3le] SEELE XIINHE SARE 7] 915l cycloheximide(CHX)gh= Thiyal
4 AAE A A&t

AL oz iy =pE o] CD4+ T HE] e 51 o
A

bt
ol

A% Q17 o 2 BE Ficoll Hypaque density gradient ¥HH& o]&3}o
U YA E(PBMC)E Bl ¥ e o83t 4T MEE EeEstych ol
F &l OM4+T MEE RAX E471& ol &3l9 21 &8 35t ol 2
# qollA] B upel o] JAY A7 Yo ghy RalE wxE wh¥ A E(PBMC)Y
Z/4& X monocyteZ} 40 %, B MEZ} 3 %, cytotoxic T M} 14%, CD4+ T A|XE
7} 31%2 PE o] AURE ¢ FUUTh o] F ARG o] &3l (D4+T AXEE EelYe
7ol 90%0] 2] ME7} CD4+ THIZY S HAY 4+ oot (29 5).



no treat
CHX

LPS

LPS + CH

<— crg2

(2% 4) crg2 FARLE o]-&3t northern 4

._29._



CD14-PE

CD8-PE

A. Before Purification

0626.003

CD19-FITC
< 0626.002
=
mt'.‘:
NE ;
=T s _
oe ‘ W D
10° 10! 10% 10 10t
CD4-FITC
A : monocytes
B :Bcells
C : cytotoxic T celis
D : helper T cells

B. After Purification

0626.006

]
o
v
-
(a]
O R
a0 T TR T
V2 10 10t
CD19-FITC
< 0626,004
%
e
3 s
O - ]
= oy - $355%.
°o.:. Sk .
1% 10" 102 10 10
CD4-FITC

-C+D

3% 5) b4+ T A2 Fe] U FACSE ol &% e+% AF
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3. CD4+ T A2 BAsto] &jsf 2d= = {24

7}. DD-PCRejl &]%t ¥ f-3=} &4

DD-PCRo]l &%t &l {-axpe] HAE 2]3) T Al2F2| CD4E EEHAA F 3
Azt Q 6A|Zro] At Fo RNAE AMEStHTh o F 2¥ 6 oA HoARRe
DD-PCR o] &J3te] TRFol H|sle] CD4E BAHAIY Zfol o "ol UAHe
cloneS-& M¥stych. ol Eol R ulel o] D4 el 23 WUdo] fr =
2l 55708 clone5& HEE 4 dgon, =¥, CD4S] Hgdste] 3 Aol oA
g 571 clone® Eel& 4 glgith o] Azt ¥R {HAE o &3t FHda
2 EX|% ¥, 249 northern blot& F¥3tgch ¥He] 27] Ee 3 EA
probe& AME-3tgith U AzelA B ZAXY D4 A5 F @A Aol B

ol fAAAE HE& 4 fldch (2™ 7).

L}. PCR-based subtractive cDNA library #|Z 27 g

PCR-based subtractive cDNA libraryE A|Z3}7] 9131 T MEFS (H4E &
FEAIZL F 4AZ o] BAX Fo| RAE Mg en], o]2FE DNAE TUE F
subtraction® $¥stdct. 7|20 3¢ subtractiong $3|A& 7}t driverd]
3} hybridizationA|Zb& B FH(ROt)] 10000]4olofof ol aix 9lgir] g
of B Myolde 1 24L& $53taxt stgrh ol 2¥ 8olA K= uie} 3}
A4 subtractiono] W gom 23 W 332 = ROt Fho] 10000]%e] HES
stoich

1x} subtractionA]of= ¢F 200 (Rot) HE2] ZC}¥E driver cDNAE ©]-&3}¢]
tracer cDNAS A 2|3t Z3} 95% o|Are] tracer cDNAE AAY 4 agltl. S7|A
subtractiono] HX| ¢}31 Y& tracer cDNAE PCRE Z£E3lod <F 2000 (Rot) F =2
gt driver cDNAR 2%} subtractiong ¥t A3} 99%2] 1%} subtracted tracer cDNA
E AAY 4 dgct. o7lA cir] ¥PH subtraction E|RA] Q3 @ tracer cDNAE
PCRE Z&E3}o] 2500 (Rot) ©]4re] driver cDNAR 3%} subtractionS 43s}tairl.
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—med (D4 cross-linking

hr 02 458 02 485

o EXM CD4oll of5f W0 B FEFHA}
— CD4 Ab & 3hr 3% 2074
~ CD4 Ab 28t 6hr ¥ 3574

o EM CD4oll ofsl U0l AXE FERAXL
—~ CD4 Ab B 3hr F: 27
— CD4 Ab & ehr %: 37l

(2% 6) CD4 BYHH T AMRoA A5 PHEE FAAE 37] 418 DD-PCRE A}
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CD4 A8 - + - + - + -+ -+ -+ -+

(1% 7) DD-RTPCR screeno|A] ol ¥R {A=z}2] Northern ¥4 A3}
z} lane] Y9Fo] CD4 B¥ B QEFo] Y F A REojA FET mRNAO|TE
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33} subtraction Alolli= 2500 (Rot) o]Ate] driver& AME3}gIZolx B3t 40%

o|A4te] 2x} subtracted tracer cDNAZ} ol glglth I EE o] AL 3x

subtraction¥o] hybridization ¥HoE HAY £ & tFE2] cINAE A ASIY
& R 32 9o} (19 8).

tlh. x5 WEEE AR 'Y
A 2§t subtractive cDNA library2H¥ 2}5 WHEE FA2E @A) ¢
3}e), ™A reverse colony blot ¥HH& o]&3}lo] false positive clone&& A A3}
3z} 3t4ch subtractive library 2HE &2 10007]8] clone& FolAl colony
hybridization& §-3}o], thzio| ofLje}l (D4E FHHAAE W 1 A7} F7IE
= 10054718} cloneE& syt (2y 9). o] F o] cloneE?d 7] AE &4
4 northern blot &4 WHE F3lo x5 WHARE FPstsch

4. LPSo] Ae[A] U] FEFHE AR ©H
7}. PCR-based subtractive Library A&

LPS AelA] U8o] FEFE KU YL $5le] A HE AXFof LPSE
Aesltal 4x]Zko] FARE F2| RNAE AHg3iglen], o|ZRHE| cDNAE WHE Fol
subtraction® 85ttt 2}8¥e] driver cDNAE o]R3}e] 5xjof AH subtraction
S Y3l e o] F wtEo{Z subtracted library?] qualityS slot® northern
blot¥ & Bslo &ASIATHIY 10, 28 11), HA 5x}¢o] A=A subtractionS
3%t library cDNA2} subtraction o] E|X] ¢} cDNAE o] L3} slot blotE WE
3 GAPDH W crg2 RAALE o] 831 hybridization& F¥sigict. AeA R u}
e} o] LPS ¥HE #A=I7} obd GAPDHS| Z-9-ol= subtraction Fof 1 oFo] ®A3}
A BAE QS-S BHY 4+ 9lglen, LPS ¥hE FARE &3 A crg2d] HPo=
subtraction Fox ¢F 2 4u] F/18 AejE 2 FAHX §X 5] LS #FHY 5
gt EFF tfRT W LPSE A ¥t ¢ RNAE AlR-53 subtracted library?)



Subtraction
Efficiency (%

Subtraction Efficiency after Each Rounds

100 2500
80 | 4 2000
60 | 1 1500 5
40 | 4 1000
20 41 500

0 1 ' ' 0

0 1 2 3 4
Subtraction Round

—e—CD4 (-)
--m-- CD4 (+)
—a— ROt

(2
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% 8) PCR-based subtractive cDNA library H X ZA




e te patett  #

e TR PR ',r, '0

| & \ ;' : e l’

L e e VL A

PRI ST L P a4

e sl ,{'4"
s e 2

(18] 9) Reverse colony hybridization anaylsis,

Clones isolated by PCR-based subtractive cloning method were ligated with
pKS-bluescript vector and 80 colonies were selected from control (A) and CD4
stimulated sample (B). Probes for reverse colony hybridization were prepared

with total RNA from control or CD4 stimulated cells.
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(% 10) northern blot& ©]-8%t subtraction &3} £4
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18S



5 60 500 (ng cDNAs of

subtractive library)
Before subtraction i ‘ -
Probe ; GAPDH
After subtraction i |
Before subtraction ‘ . T
Probe ; crg2
After subtraction ' ‘ |
R d

(28 11) slot £4& o|-8% GAPDH W crg2 HA2}F £4
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cDNAE probe® 3} northern blot #A-& %t A3}, LPSE A2t FojAd HA3IA
7% AEE BEY 4+ Yot weby o]de] ZAUEEE subtractiono] F FEE
ALS HAY + Adch

U F2 83 47d ¢4 A3 9 Databsse ANE FU T2 HIRY S5
H3

5x}2] subtraction Foff doj=l library2HE ¢o{zl LPS ¥ig FR-{AH=A}

10071& MAste] 2 d7] wid &M E ZA3iArt o] 248 Database HME Faf
Z|Eel 2 ArivdEAt g 2270 fAERp g 4L 37AY {HA
€ A& T gl 92 o Hed AL drvidexst ¢d K3AE 2 A%
of gto] R & Zoln 7|&o] LPS HHE-FAAE U8 A L FIHE ¥
ZIstget (£ 1).

T} Northern £4& o[ &% ¥x {Axle] Wy He| A}
7|&e] LPS WIgR-ARZ L2 ¢ FH FHAANEL northern A& 4
Bstglch ofzl 2y 12 oA R ule} Po] careticulin I 7|iko] HILExR] ¢}
< AR} LPS 36°] AEo] FFH LPS Wrg-HAAIEo|n 1 #oj= LPSe] 2js) 1
2ol F7HEA] gt o] AREL otd ool B 4 gon Uz r {4
ZHgoll thB A= northern £4& sl
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1) &gdof| Xto| & 2 0|= clones

calreticulin
LPS 36

probe

LPS ;

]
+
I
+

2) &&dof| Xto|7t 8l= clones

e Cyclophilin related protein
* Mouse la - associated invariant chain
e LPS 34

(2% 12) Northern £4& o] &%t FX fA=te] Ud Hel
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Sequenced clones | 100
Known clone 2o | 1) signal transductioon related protein : 3
I-kappa B alpha chain
MARCKS-related protein
pip92
2) transcription factor : 2
LRG-21
Egr-1
3) enzyme : 4|
transketolase
fructose-6-posphate, 2-kinase
aspartic protease-like protein
cyclophilin-related protein
4) structural protein : 2
gamma actin
alpha - tubulin
5) ribosomal protein : 2
ribosomal protein S6
ribosomal protein L5
6) others : 9
Moloney murine leukemia virus
ania-6
nucleolin
poliovirus receptor homolog (MPH)
interferon-induced Mx2,
Mouse la-associated invariant chain
calreticulin
macrosialin
B94
Unknown clone 37
(® 1) subtractive library 25E & LPS ¥Ig ERGHXE
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5. 1PSel 2j8] SESE RAAE (L6)2) 7% £4

7. LSGl §-A=1e] full length cDNA cloning

LIPS H Al tAME oA 2 wHo] fEFHE FAAE F AMEL FEA
E.& LPS stimulating gene (LSG)2} WwWsl 1 % LSGl FAA] 7%E FF €4
5}t cDNA library screeningS RAPID-SCREEN cDNA library PANELS from fetal
mouse (OriGene)S A}&3}4 o1 PCR-based subtractive cDNA cloning & F3lAl
AL cloned]A PCR primerE o]&3}e screening 3tgrt. 2 A2} 2 712] positive
cloneE & Hotglern o] & cDNAES @7IMlE A& AFsigich. I Z3} 532
A otmxite® o]Fojz AEL wHAE coding St FAAYE WY + U4

cth.

u. LSGl Al fAHAA HAE 4% database A

LSGl ©@w§do] 713 & Jsg FF37] A8 R SAZAM 4 2 oy
Ao dAF2E E4slrh LGl ALY sequenceE 7= RAAE 37 ¢13)
BLAST computer programS ©|&3le X|I7tx] WEH RE {FHAI sequence
¢} vz HAE A LSGlS N-terminal sequence?} cyclin®} homologyd& X.o|iL
C-terminaloe] splicing factor&ojA & WAE = RS-rich domaing 7}A|3 Q)
Tl o] ¥ AL LSG1e] 7]%0] cell cycle®} ¢3#E]o] RNA processingg ZXAdI=
715E& 7R & Holele A& AISHL glth wheld LSG1 LPsell &%t Ab=
o A& o MEF7]l ule} RNA splicings& ZAsH= FAA UHY 24A 7%

& A3 geelet BawT
th LSG1o| WA Fol3 Uy e
LSG18] ZZ) U¥E S Multiple Tissue Northern Blot(Clonetech)& o]-&3}o

st ouR signal = BHE ¥ 4 glavh welr o] /AR heart,
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brain, spleen, lung, liver, skeletal muscle, kidney, testis SojiA& 7]&3Fql
w2 njdsiAY AL Qe AeE QzbHEch dEu 5E% Z9 O EH Md
A 22 54 signallex, LPS)Ysl W8o] F715= protein 8 AZHHT]

8l LSG1&] UE kinetics

LSG18] U2 LPST ThEo 2 AEjgh 7o ulsll CHXe} Zo] Ay 3¢,
3 yEo] "ASHA F7HETHLPS A 1A1zkl - of 10uf ©o]4 ZF71H signal &
@ ¥ o). - LPs A 1A 7] $71"H O 4L 24 71%] A% /R E L
o] F M3 ZAdh= profileg HHE 4 Qllvhk ey} LPS T o ® A3t 7
ol detectable bandS #¥ T 4 Qlolch CHX ©RoZ Aegt Zds ozt
8 F7HE & ¥ 4 ey oiX Y LPSE FELE A% 7o) uja] A sA|
sttt (29 13).

o}, LSGl Wy f-Eof Held}= kinase pathway &Y
Lpse] &3] f-E=E & LDG1] Uyo]| Toiste Kinase pathwayE WHsl7] 3}
o] Z}% kinase inhibitor®] &z 3o tjAMES LPSE ¥ASAIZ uf 1S612] UH
Ay

of ¥%& F+ kinase inhibitord] FF7l RAQIAE =A}sIT]

(1) The expression of LSGl by MAPK pathway

LPS= macrophage®] 7@ 3%l stimulator@A] cell surface receptor® ¥ t}
T signal & MEUE HA-SL 9ol dA k. o] & & <A signal
pathway®] S}LL2 MAPK pathways} glomj, LPSof &3] MAIElE TNF-al} IL-1b & o]
pathvayE Z-frgol oslx glch wietd & AHo|M: MAPK family®] specific
inhibitor§& o]&3}e] LSG1e] wWHe #Hastaxt 2lgdch WA MAP  kinase
kinase(MEK) ¢ PDI8059E A 2| uwi 5uMe] H=olA ¢ 28R E 11 UHE JA5}
3 gem, of g J|Eo] o] ESY IC507} 10uMo|BE o] Ztat Ralgt AXE U
BRI EZ LSG12] U2 MEKol &j3f REEHI 9SS ¢ 4 Ath E3F MEK2) down



0 1 2 4 Time (hr)

+ - + + - + + - 4+ OHX
- - + + - 4+ + - + + LPS

(2¢] 13) Fig, 1. Time kinetics of LSGl in lipopolysaccaride(LPS)-treated

RAW264.7 cells,
Total RNAs were isolated from cells treated with or without CHX(10ug/ml) and
LPS(1lug/ml). CHX was pretreated for 30 min prior to addition of LPS., 30ug of

total RNAs were used for each lane.



PDY8059 SB202190 SB203580 SB202474

LSG1

GAPDH

(18! 14) The effect of MAPK inhibitors in LSG1 expression,
RAW264.7 cells were pretreated with the indicated MAPK inhibitors and CHX for 1
hour, then stimulated with LPS for 1 hour, Total RNAs were prepared and runned

on 1% agarose gel. 30ug of total RNAs were used for each lane.



stream kinase?l p38, p38b kinase inhibitorql SB202190& Az WS wf 2uMe] &%
oA ef2u] AT WUHE AP ¢ 4 U3, p38 kinase?] specific inhibitor<¢l
SR2035802 M EEE A-S 20uMe] LEENE T Asisg VUYL £ glglth wiet
A LSG1e) e MEKE! p38b kinaseE FaiA ddEe]l 2EHI UEE ¢ 4 th
(33 14). |

(2) The expression of LSGl in PKA, PKC, Tyrosine kinase pathway.

LPSE 3] AYS = signal pathwayolA] & a2 kinase 2+ PKA, PKC,
J128)3 Tyrosine kinase Ho| it whelr] LSG12] w&o] gJolA o] & kinase?]
e FHstaxt dtgcrt. WA Protein Kinase C2] specific inhibitorQl
Calphostin-CE A z|geul 0.1uMe] Hxolld 1 wHo| HA3A AL X ¥
4 glogem o] AME o] &L 1C503; (50nM)3t & X3t qlth.  E¥F Protein
Kinase A8] specific inhibitor¢! H-89 & A a|3-& ul 10uMe] w=olAl <F 50% ¢
YA S B E F AUt o] Z3}e Calphostin-CE A 2| H&ul2} vlas] &
o] 2 inhibitionio] ZA] ¢talt}t. wialr] LSG1e] WEH-E protein kinase ¢ pathway
& B3 2AEHIL U&E ¢ 4 9ok ¥H, LPSE AHe¥ Fo ¥HEHE FIFY
Ul AV b Rle] tyrosine phosphorylationo]m], W LPS response geneo©]
o] phosphorylationg& A ¢, 2 d¥o] AsidS W] Sr}. weld LSG1E
W#l o] tyrosine kinase o] &3 AoHi g AE otk ¢3le] tyrosine
kinase &} specific inhibitorgl Herbimycin AE A g|ste L LS RAIch A
oA He Hiel o] Fu|FALE LSG1Y WHL 2uMe] AFEoAdx A=A ok
. weld LSGle] WHS w2 LPS response gene I & tyrosine kinase

independent pathwayS B3] ZXAF I 9L & 4 gt} (¥ 15).
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E T e
c a stin-
S 60 —w— aPnostl
[ Harbimycin A
5 40 .. GAPDH
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E
- 0
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concentration of kinase

inhibitor

(28] 15) The effect of protein kinase A, C and tyrosine kinase inhibitor in
LSG1 expression, 2Z}Z}2] Kinase inhibitor?] E& F7IAZ & ol WHE = LSG1E)
level & Northern bloto® &A%t A} Calpostin-C Jro] LSG1 WEHES A3}
A S @ 4=8ltl. Northern analysis?] control® 2z} GAPDH &] UHE HAlo] R}
3ttt (RAW264.7 cells were pretreated with the indicated concentrations of
Kinase inhibitors and CHX for lhr, then stimulated with LPS for lhr. Total RNAs
were prepared and run on 1% agarose gel. 30ug of total RNAs were used for each

lane. )
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"}, Cell cycle profile of LSGl
LSGl proteing n-terminale] RE cyclin protein oA W AR = cyclin-box
domain& 7HA3L glo] WA o] whiiFo| ME F7] gEHoT UHH=IE WH|
2z} st AEFL NIHIT3S AHE31glom 96x|7 ¢t serum deprivation ¥
o] 5% calf éer‘um.‘li cell proliferationg stimulationA]ZT} A|ZS 3A|7t 7H4
o8 24N 7t7kA] FAsdrt. A= o] AIZHEetel bandE ¥ ¥ £ glglen
ol ¥t stimulation® ¢Yrh thRFTLEE LPSe} CHX7F A e]¥ RAW264.7 cell 2]

total RNAS AM&-3}giTt



A 4% AP ESE HAT ¥ eIoE

A 1A, T AEZA D4 of els| WHTE FAR} A

-8 33 FEYEE
1. CD4of 2]t A2 B3 =274 FF 100%
2. DD PCR & ©]&3% x5 Z-5¥ PR AW ©A 100%
3. 25 ZEF 60 £2] DD PCR AW wWH ] Northern HQl 100%
4. PCR-based Subtractive Library AH|Z 100%
5. reverse colony hybridization® 2 A% WHFH {FAXHE  100%
6. Xy FE {AAT UEHE] 24 100%
7. A% wE FE FAREY dUuid M BE 100%

A 2 A 25 U FAXF ©HS 9% primary T AlXE FE]

& HZ BRUNE
1.2 MR E o] &3t Primary T M 2]y 7Y 100%
2. G ELE 7 E o] L3 Primary T A X2 &4-E& el 100%
3.Primary T Al =43 24 g 100%

A 3 A. LPSo] &J3) 2AFE §AA HR

& 33 HREEE
1. LPS Ag| =2 W A2 843 23 ¥y 100%
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2. LPS 2] thalA|3*e] Subtractive Library A& 100%
3. 10071¢] Subtractive Library clone @7|uid <A A% 100%
4. subtractive clone?] &A} -§-# A} DATABASE &4} 100%
5. subtractive clone®] W& ] Northern ¥l 100%

A 4 A, §AA s B

u-& g HELEE
1. Northern® & #el¥ LPS B-% x}5w¥H FAA} (LSG1) cloning 100%
2. LPS §= =y {4A=} (LSG1)Y full sequence X 100%
3. LSGl ¥-A=x}2] sequence motif BlA 100%
4, LSG1 fA=}2] 8 A=z 100%
5. LSG1 9-Az} wH 24 7|48 A2-2F kinased] F¥PRA} 100%
6. LSG18] cyclin box$} 2831 cdk &4 A 80%

ol4e] AFE B3lo] ¥ A 2F FFQ i HAHRE Ho| {AATY HE
& 4FHO2 olf 4 YT I F 4F AN b AR JsdTE
st WY 2AIAY AMEL AMLE WIUE A7 =k £ ol A
A3 S B3l £33t subtractive library AR W reverse colony hybridizationg]
FEEE AlE wEsEe 382 24 specificityE F71XA & 4 A& 2R
AEZAM FAH Ao W2 =0 Helel ATt ol tEo & IAoA
obdl the] WY Ho] fAAAES I HAYH A7 BFoA =&l € 4 e
£37F & ZRojt}.



H 5 & odpojgZdatel EEHE

QA W RE guael WAz By 2wt ohs) k3, c@el, ¥l B8
ol& E|X|317] S3F o W Wy B EFe] glojd 1 AWAFES B 43
2} wEe] AL Bolo o]Fox|: glth mebA Al FAHA wEE HdAE
A7 SAz wEel zAol a7 oo riyt AYe] eyt ridd AWE
g oslz] 1T wwog §Ax Az iy JAE ol 1 &EIle
o] sjuto]l WaT Aol EF AFE, ulelga E: UUEA T HFAF 4
st MEUjOlA S RHA} wEe] wigtysiA] By W¥eE JAYH - ol oA
317] 918 e 2R Q191 SR W =2 Jlgo] uif /&Y Holth

x| o]l 8 918 AFAIJeIA FE FIFHoE o] fHA WH 24 J|F
o7tx] 1 21T E Awsl= A Al(signal transduction pathway)& ZEIEE2H {3l
3h o 2Zof TiE Wolut A E WY ustels Zo] tiREY A EAgY
Zz0 EX7 g2 gt oyt =¥ AAE I FFAter HEFHIL gloy A
SALAAT MKE 2 EHY i (pleotropic effect)t, HAY F8H/E
(redundancy) 5¢] ol W&o 53 BEE tiid(target) 22 &3l AGE A
W77t ol st & dFolME olgyt EXEE IEI AT ¥ Yo |
o AEUolA zZtdel 23 AZALAAY FFH 2ES T KA AFAFo
3] fEHE FAATE WSl WY FolF {FAA d7LAE HRYLEHN o]
E SAAES YALE 3t AR AMAY Aojsts WHdTY 72V Hele
o gich

2R 2 A4 $£3& B3l YIHd dY5e] FANES FAAAFA
A Fo] EE3=E B de U By ATAENA FAstY A&FHA AF
7} 7H53tEE & AYolrt, F3] LGl Zo] ARo] WAH WY Fo] {KAAES
vlefglol AP REEHE SESEY /A FHo FAcket =& © Zojr} LSGl &
AR} cyclin box®} RS-rich domaing 7FA|GL QloB R thA] M X 2] LPS 4l Zof 2%t

-~
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A wE o oM FH 2AA d¥ES ¥ sbsdel wig Atk wEA
LSG12] Cyclin EX LSG13 288l kinased] 7l%& Ao E2H AN 23
& 4= gl WHY HF Jhsdoel Aun, AdAolAY MUATE T ARATEA
¢] LSGlo] it ALl A7t o2 Wagh Aejo|ct
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