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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 o 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 sﬁrhulation 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 important role
in LPS response. In addition, we cloned a Lsgl homolog in Drosophila, which

shows more than 80% homology.
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Z0% dYS 3 It FAAES Aohdo] WU Fo JAE Wl A
€ nldsiaat = o ok ot AT E uiges A gulolyaA W g4
2 AALe HEFY I oistax gk oY B g®e=, T celld
activation @ HIV pathogenesisof #o3l= CD4e] 7|5 43517 fisle] CD4 oA
3 HESE FAAES SAH2A stgoh. E=Q, AZAFA AYA LPSE A
T A3 AAES AEo HYPSe Yol HE vyt fAxEe] YHe ¥
287 A, 2 AEHALAA (signal transduction pathway)E& w3 7] ¢35l
tiA M Eo)q LPS HZol o3 x5 UHEHE FARAES A syck ojol HE
o A2o] YA WY Fo] AR 752 BMYo=H IPS § AAA HAUE
Sl g xlFo] HAMRE FAUAIE 7| AL olastnA} iyt ER o|FA HrH
Y Fo| AXNES FuU W} A A Frste A7Fe] BN Y
==slax} stqch

A 2 A dFALe daXd

dlolgl AUt Mo @Al QA WolE Y WAAEL T MAE, B AX W
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1. T HYARXo] Fo|3 [z}l oyt A2 e

AR o] Tojsh= T YZTAELE IA D4+ T AXEe} CD8+ T HEZ ¥
tl T MEE e MEEHO| 2= MHC (major histocompatability complex)$} A¥}
3132 U+ ¥YE TCR (T cell receptor)® QA sIHA ¥H-gsh=t], o|zf CD4 L} CD8
< TCR] co-receptor® MHCE FAlol 45t T HXE 23-& IAA F7Hx|Zc). CD4
= FE3F AIDS (A vl HduE)S 4o HIV (human immunodeficiency virus)
2] primary receptor ©|T}.

CD4+ T MEE Al ¥4 inflammationdl] Fj3H= helper®2A W79
ZAe] FaF S IRt EF, HIV gel 24§t CD4+ T M) b FH
4 HY ZYUFSE LI, D4+ T MEE 7] o4 Alo] AY ubgoly} Fupxlx
4 BHE 9 AYAS ¥ FAE JHAci 4B A Qrh ol Y D4+ T A X2
hSol e F2Y XS XABIaL At 4 T HHA RS oM =F v
UEY d+v& d97ls 28 £ ohyz} HIVY pathogenesis®] F2|3}3< 2uj2A
= 0§ F8% Fololrh

a2} CD42] coreceptorEA 2] 7452 wo| AFEo] o} (D42 HAFFHQA
71452 A oA X u|FEt Adojr}. HIV pathogenesis®} CMe] HAE HEst:=
2ol x CD47F TR AAREA] U2 HYAY AZE U Adshes Aol AFol
ZEE WA g ®oir). D49 Jed AF37] A CD4 stimulation F
induce ¥+ RARE WU 3 2 J5E& AFshe Zol Y AFH HAz=

g 4 olrh

2. LPSel &l3) SEFE UAME So| Aol gt A7
Ao glo], AlFolLt ulolgj2e] el o3t AAA AL X/ WGIZS



wa U, o] 71Fo] At FR FAXNES Fohlo] 8322 H, WY
3E g AL T AEY HA PP UE Y HEY F2E uRistEe R
o] & dxzAe FExolrt. a7 S4AHTY BEdF I udE Yy Fo
74 849 AATILR (LPS) § SFAET} oA AAslE slo] Wk ofAl
M X LPSQUA9] $8 JRXEEFH 3R, 53| LPSoll ¥t B3 Mx2 gyt
wre. 58 §x3tA ¥}l IL-1, IL-6, TNF-a, TGF-B85%52 cytokine 484, Nitric
Oxide Synthase®] /%, cytokine 532 @AY ‘U Fo= cfEs e Y2 ¥
£ AN JIxAq Al vle FoY U XAt E RAMEE XpAch e
A Taxolof &J3jAx LPSef 23 Uojih= YA UGES HolBE F A ut
ATALGNAE IR/ d&= e Alzdr

LPSof cigt A Mxe] 2}eJut-g-2 XPAQl endotoxic shockE YLI|A =
2, olugt MTAHGNAE AxlEs e dA AA vt 24d} ofE u|FLH
Q1 AAutg-e] ojde® cfHEXE endotoxic shock2 FHAMMME 71 w2 ANY
& XA A F9 sholx 3 ul&2 AR i gl ¥Eeye] udd
= E73ta 239uiEs2 A 10 4 F8 @uirt F718i9lth. Endotoxic
shocko] 2]%t APE-2 95% 71x] ©o|E2n u]FejA = oid 155 He Abg=xir} A
AUch oy &2 AAYES AYY o, oldf tiFt AF= ul$ Fa3ic} ATt

Endotoxic shock of th¥t Ex}%3 FoMe o|3jopdE o] NP F4
o A2 XNEY Mol FBAHA =&o] E ZolA T FHAY Yoz EF3
M8 32} endotoxic shock®] HAAHQ X8 U A|Folvh. oty AHFAd
mel FEHAE dTAEAA AJY FANE)E T3, Eelsia, 3 =247
A& A3k 2ol FAAel oy HY 4hg o} Wiyl Wi dl AR
3 7|94 & g Zojrl



A 3 A 7ML He

ool F7jolalA] WA= ARGl ot oM ujdo] Algsich
EF HIV ZGA dojuhs D4+ T AR Zido] wE HAY A Ad A
LPSo] &3f ‘Ydsh= P F Toll uit A=Y s ALY dAlojrh. A ol
3 Az gols F oyt UL WYShs CD4+ T Ao} tha M2 {Ax} g3
713e] Ot EAHEEYRH A7+ obF n|{FY Holrh wetd & Aol CD4+ T
AE Y o] MEo|M FoldtA UHEE FHATLE Hohdez M HPAEY g
3 zZhgel Aqdt= RAAEY 7% A8 7HsstA sta, olE o|&% WYl
ZA 9 YujojgjL, AT XY del 73t . =23 AL FH=}
HYE B3l oty AEE d9RAR 245 AEstd FU A& FHY
o2 FRAQY AN dF JIEE W43tz 3l ol& A HAAHEF T
T AYEE IS U= T Mo} chaMxo) ] 2bz D4 B4 B LPS A=A 7
EX = §AxES differential display (DD-RTPCR) Y} subtractive library =]
Z W & ARg3le] Hohjuxl st ER dF Aol {RAAESY WIYH 7|
& Tl ulolgiAy vE2lol FPA A¥HE BN VAL Wi lx 2
A FAXEY P 5844 AFsax stdnth wetd the 4 AY MY &
EE Bl F2 2o HY HolMRsl B4HHAS o x5 UEHE F3AE
S 27 A% 24 Y "Hilell =35t

1. T AZFIA (Mol ojs] ZAHE 8=} wa

(4e] 715 ligand ZFol mal th=ch WA ¢S D4 ligands 4 F
FE2 4], MHC, HIV gpl120, IL-16 2|3 o3 1 7l&so] HAs}x] 2 gpl7o]leh:,
wWale|rh,  #]¢] 3719 ligand:= T T AHREL] D49} wb-gA] of¢ cfE M ENHE-S
SEYTL  THAXY D4y} HEACT MICY WS A MEE ¥ BAHY A=
AMEE es HoMTh  ES HIV gpl209} ubeA Z$U D4 PME
cross-linkingste= S M X apoptosis® ZBsH= ZHsro| wolzr}, IL-16&
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CD49} ¥hgslo] T MIXE2| chemotactic o|H-& &FHAZITh o]y Ty wieg
£ uj, CD4E FEHAII= ol wel YHEHE §AA =28 2 38
aith.

12l o8 € ligand?] WL IAA F X oE¥ $Uch. D4t
ligand®} ¥&-& St MEU o] HA| ¢ A& oA UIE F+= B
(CD4E 7}d T MX2} MHCE 713 antigen presenting MlXe} Yhis Z-9) of, CD4
7t ligand& Th} aggregation®i MXU2 s ZF-olch HIVE AU
IL-162} g A|ofl= CD47} ligand& R} aggregation®|L MEUE HYEE Z$=
M XL chemotactic o]Fo|L} apoptosis® HWsh= BB wAHch olegt 243
oAlN defie A= B4HE 2Alsl7] Siste] D4 YAIE o] & D4 stimulation
¥ subtraction library& W&o| RAx} @& staxl sgcl.

T A32] g2l Aol ¥ B T AEFE AHSSIAT,  Aal 8
ol A2l TARS] 7l% A7 #3AME primary bloodoflA] &% T MXE W3-
ER 40 B Yoot vt primary T AXE AMESH] CD4o] o3 =@EHE {-A=)
¥R E ¢9|3to PCR-based subtractive cDNA library €3 Y& ©|L£35} libraryS J
&3t} gk ol & #131e] Primary THIEE Yo RE &4 Eosle whie
Y3tz stdct.

2. LPse] 93] =AEE FARTE @AY

WEZe Y LPS Aulukgel sjatg AFsly]l Hsl LPSE A3y RS
wgsts oA AE Ue |AX g uE zalstazt stgth. ol $is) LPs A
A¥2 thA M oA mRNAE $&38}o] Subtractive library& THEIL ol& H-AH=F
UH HelE Northern £402 AR 1 A7IMEL A3t LPSol FolstA 2
S5t cialAlRe] GAXIES B3z stk

3. %8 AT
olAde] oz zizie] MM XEo] tgt subtractive library7} ’5‘%’-3].9.."3{
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Az=EH 242t cloneo] tigt F7IME &AH&E FABSIL of cigt At KBRS
computer& ©|£3} database ©HE Fole] ol 1 {FAXY 7l WA
drh. =R olE FAzY Uy HefE Northern £4& o] &3t ARl 319
th. A2o] Wi |AAI BYMEUM LPSY AT E AL FBolA ojHE
AXNE RSP o= 7HE dohdr]l i3 Ao NI ALA Al Soj¥t protein
kinasel} phosphatase?] inhibitor & AH&3lo] ol& RA=}e] WRe| njx= Y
& APt gt ol AHHo] {FAxEA HAow AL FAANES
FHohfz 1 A5alg BAE W2z} siden oyt FAE FUslAH olg A
28] Jlsol Ay ko ulxX= FEE Wizl sqc

4. 1PS NTAY AAL wAYH A7

olats] WHoT Hohd LPS UTof a4 TATE L6l HAxje Wi B
33 75e B43b7] I8 LsGl {-Axte] fA K82 Drosophilacl] A clonings}
3 3 e EMsiaxl stgdch. =3 1SG1 |A=te] A s ENES A8
Drosophila& o]®#3}% in vitro transcription system& F=3}3 LSGl {-Ax}e] A
APgd Btell "WaHolel BAE & coactivator complexd& &4 £elstdrt.
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H 2 & =die Zlsy &

A 1A A zAREA M9 %

T MXo]r CD42] 4P F2 cytoplasmic regionst FYF o] Sl= pb6lckel
£ tyrosine phosphokinase& §34 dojdth. T MXE7} MiCet ZYUE'R CD4o] £l
olel 1ck7} TCRE] ARAN (antigen recognition activation mbtif)é- phosphorylation
Al7IEA] A-L T A X8| activationo] AlZ3A ®r}l . AAE anti-CD4 antibody
& AHESlo| D47} MHCel Z¥Sh= 2L U3ishd CD4+ T ME9] 750l F43] A
"l o2t ol RE F7loAA AR UGE YJ| 913 anti-CD4 antibodyE& AHE-5}
t 94 AYel oyt o] Y Folth Iy oY UMY A= D49
coreceptor24{2] J|%s AT U3j D4+ T HE 715 F43= At £ o E3
sjch. 2| 22| HIV pathogenesis®} CD4¢8] BAE AF3h= 2HPolA (D47} TCR2} A&
H7l o2 HYUAA AT E Yg At Aol Aol WAL Q. & ¥AE
ARESHe 9 AR JlaedA EAE wiAtels ¥A 4oy Whgo] WY
Aehs ol AXE B4t AAA WY s A EAME FUY £olrke
Zloltl. D49 MY A 7|59 oldle Bt A}AQA 4o LFAHL-E SN
ul-¢ Fosich dt2ch. ey D4 fg3lo] sl fEXE T AR £ 3%
FQd Holo] cisjr: wol dA=| gz Ut

A 2 A HIV receptor2A2] C428] 7|%
CD4= HIV2] primary receptor®A] 2o uvld| 32l coreceptors} tjE-o] HIV7]-
BHAE FF Al AHg3ich. a2y D4 ¥ed] receptor2A| HIVE] MXE HE ¢

Aolgt 713t A ¥ ofllel HIVE 4]z} AIDSY] Helgates gosls o o8
g st Ao Melrt. IEE T AEe] D4 715 HIV ZA|2} AIDSS}e] 2
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A 5 ol tiste} 2zt AR T

1. HIV $4] &4

HIVE ¥duE=a] gL AEoME FA4Y 4 Q. diife] T Ax:=
resting stageol 9l7] wWiZol HIVZ}F EFstodx FAY 4 ¢k 28y HIVAE T A
X ZtgA] virion W o+t W <A envelope proteino] (D49} FAjol ¥H-g3t
O E X CD49] aggregation (CD4 crosslinking 28 33}) A]F|3, CD4 crosslinking
2 p561cke] activation® Yoyju] MEE HWPssh= Ao Wtk Ha oyl
B ATt o dFdeld FYE D glon) Ay WIS FY] FE AR}
AP 9don E2} AEHAY A7+ o FE dHojrt

2. AIDS2ie] A

AIDSHE=}2] CD4 T Mo o] oyt 3hte] HAYUZLE (D4 T XY
apoptosis& &3l th ot HIV Zg#xjolHA o} AlDS FAH7F Uehdx e
AtehEe o4 T 427 RE=A 92 B4 Bl apoptosisZt WA o @ol ojd
th= Aol ZA¥YTE. EZ  peripheral blood T M XEE gpl20 HIV envelope
protein® ¥ CD4E crosslinkingd}lo] pre-sensitized®™ T A|¥ = apoptosiso] &%t
cell death7} uj$ F dojdths ¥37} geol Qlch npxjafo e AIDS $Alef glo] T
HES] =3 as HIVO] 2% T X ZFAHA cell killingdlld & F & A
Bl grls Zo] T MX Zh47) HIV vlo]g]A2] YA cell killingo] 7] RTh=
CD4 pre-sensitized T AM|X2| apoptosisoll 2{¥t ZtF AU AHYE AAsH= o|-F2
Siifoltt. HIVol Z=lo] e B g@Holl gp1200] wol & Z& dgicd
AIDSS] W ZAFOIM WAL D48} apoptosise] AT WAE Yol Zabsa ULt
UG Aol HEsH= o] o AAFY shjolrt. 2yt Hzle A7 VAL
Bagtg st 9l ¥ I fiAUGEGE A8 43tz x| Esicl
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A 3 & LPsoj 23 Fr=== AAREEE A=At

LPSol 2%t fAx} UHxFL F2 AAUAE UYL EH o]Fo] AUrl
w2l LPSoll &#] f=x& KBS promoter FRe} o7lof AAE3h= FArxE=}
¢] wAo| LPso] 2Jgt AYutE HAYUE Pl vl F23pA =Heolch HI A
Bty F2Eol AxHUA LPset Ayt o8 HBXEE F (D143} LPS binding
protein(LBP)o] W& F=ul, (D142 LPSofl 2%t thA M| UAL] qhgoll HAYH
A YL = Zes A Qlr). s5kDad] I E Yol oM %
Hol] TtEolx|= (D14  glycophosphatidylinositol (GPI)7]ofl £]3] 1¥o] HT}).
LBP= Serumof 0.54xg/mé BTt HA & sht LPSo] &%t 7§28 504g/me7}
x| Abs3H=u], 60kDa®] WEtWAF hepatocyteolA] 50kDa] polypeptide® 34
o] Lipid Ao}e] ZY Fsi7t ok Jlze] 2d2 LPset LBP7} YUY ¥
co-receptor2A] Z&3H= (D142} ot FHHA o2 AP E AUSl Dl4E
o] Zt= TIAMES 3}l cytokined WIEIHA SH= 5 dde WEe Yo
= Zo2 FHo A, oA M LPSEHE o= 37t HE {UzxRE oA
AgE o] AAE dosiAsE=AE d3A AA Ydrt. EE AITALA A FAL
FAzHE)S SAsHE o] A 712k sl ol FFFA =8o] © Rolth 9
XS Y43 g8 £ 472 LPsE AN #AgEE dadEuye {3
2} o] AU 71E€A $ith

iAol A LPSell &3] ZEE = tiEAQA |UXZ A Rantes7} Yol &
F5lo] %t o, Rantesi= C-C chemokine subfamily o], CD8 T lymphocyteolA 3
< wAEcE o]&} Yol acute phase®} chronic phase?] inflammationo] #o{dh=
Rantest mouse?] 7% o} 8 kDa THIZE QAztzt o 85xe] 454 vehis, 94
A 11 e X% of 4.5kbe] THURAAE 3 FE2] exonE FgEo] glr). 1040
bpE F4 ¥ mouse Rantes?]| AAIXRAEHE o]+ NF-kB, IFN regulatory factor-1 &
the] FAxt 2He 471 E3fgict. o] ¥t Rantes F-AX}7} LPSol 2J3] immediate
early manner S Yo BEHHI f3A= 7]—5—"%‘ a8 /A= 2Fe L7t
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Vel HeA H2 AI7HAE dAA 42 71AE A4 BEHHA=AE A+t
ol &, Rantes -§Ax} AAIZA L] XA EF LPS responsive element (LRE) motif7}
Zashs A& FAsidch ulolga EYH 552 WoAAZ} dZfolY Holn B
H, ulojgLo] % AIALZF S} LPsof &gt IZA FFHol gLz 7t
Mdol JhHs¥td, AlA| LRE®} Newcastle Disease Virus (NDV) Response Element
(NRE)oll %2 &¥o] a0l ¥sA glth (7). LRE, NRE¢} A¥shes ThA(&E)o] ¥
glojy 1 7AW oBA HA T2 $oE dFsjoly AAofct.

A 42 AARREE v

Class 11 §3x}e] A} JAl= 7P o S¥F HAQ Pol 112} promoter Q14 <l
z}Ql TBP (®¥& TFIID)E X ¥ 8} general transcription factor (GTF: TFIIA, B,
D, E, H)ES] zhgoll sliA dojudrt it o F 4T 23 fFx=:= dd /A
xte] At #42}, & “activated transcription”& |7 fijME F 1A TR/
AL Ax AxES WeT o wWHA gk Ax, HAL &I ufAA
(transcriptional coactivator)&& A, o]&2 7|8 HMiA}7|Fol tiRlt activatord] &
F}E ENFoE ujisle YU 43S, transcriptional activator?} basal
transcription machinery AlolojlA] HAIEE3] AT F MY F+= coactivator 9]
9t} coactivator THHAEE 7|2 AT #ide] Y 4¥E FER in vitro
ol naked DNA #efe] |HX}IZHRE] (activatore] 2J%§t) AA A4S 7t=A sl
o, ojg¥t H4g o8y AN &4Ee] PES B F= UAHACL X7
= o|o]] &8}= coactivatorE FolA TFIID W8] TAF (TBP-associated factor)$} ¥
2 AHa #Hele] USA (upstream stimulatory activity) gHHAEo] H43
coactivator2A Zt#-& wigtor}, o= Mediator(-like) complex?} XU+ 7%
3 F8/80l #Hol AFHI glrh
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H 3 & ddsrd & H 22

A1 A A7y

1. HYMXE #d35
7}. CD4+ T AR s}

CD4ell &3 YHEE= |KAAE 7] ## THEFel CD42] monoclonal
antibody, anti-mouse IgG antibody& AFZ3}oj, CD4E cross-linkingt 224 CD4E
¥43 Azt (g 1 #x). 7Sl D47} #d3EH M XY Ick tyrosine kinase
2] tyrosine $1X9] QAaizr} FIlHel dalA eloms D4 WselHE Western
blot WH& o83t lck TR tyrosine ALE}e] FrloiF2 CD4e] VP =
A& Hysiorl

. LPSol &J%t ThAlMES] W43

LPsef &%t oA xe] #d3h= J|Eof LPSofl &3] 1 o] FrHETia ¢
3 crg2 2= AL YW F7lojF-E Northern blot WY& o] &t AL
22X 1 843 23S HYstach AF LYol AHEE LPs Az 232 et @
Tt} mouse THAIAM| X -B-AFM|XEQl RAW 264.73} LPS nonresponding cell lineql 10-9
cell & THR2o] XZAofA] uwjL¥tct. RAW 264.7 cell2 fetal bovine serum 10§ X
I8+ RPMI 1640 mediac] wi¥gtc}. o] ul 1% penicillinz} streptomycings 2 £H/<¢
I B2 2} glutamine 1%& 7%ttt 10-9 cell2 20% 1929 cell culture?] AF¥ed
S 20 M¥J}Y DMEM mediaol] 20% fetal bovine serumz} 1% penicillin,
streptomycin, glutamine M7}t mediumof X} 2z}t 37°C, 5% CO0fA] w3ttt cell
o LPS xF2-g 27| 1skod, cello] uja} flaske] o 70% A% ¥jalsiol& @ bovine
fetal serumo] Zo|¥ media® 2 At wj¥t Fof lpg/ml =2 LPSe} 10pg/mi
cyclohexamideE H7}3A] 2412t wjg¥ict,

._17_



2 Subtractive cDNA library Clone and
o mmfp Characterize the
CD4 Cross- ] g Northern anal)’SlS gene functions

(03 1) CD4 T MR8 crosslinking

_18_




2. A7 BH o= HE APRE o83 CD4+ T X £

A% QI Ao T HEH Ficoll Hypaque density gradient WY& o] &3}
U2 YA E(PBMC : peripheral blood mononuclear cell) & 2a|sjgc). o]%
Non-CD4+T M|X (B M3, monocyte, NK A|XE, cytotoxic T AJX, dendritic A|X,
erythroid M3, platelet, basophile) += CD8, CDllb, CD16, CD19, CD36 2} CDS6 ©]
EE Ab o ZFYUPF Aol HYW 2x} antibodyE ©1&3lo] AAHUCH (2
2). 3 F Fei¥ 4T HAEE FHAE B£471E o831 1 ¢4+58 &Asiyrt

3. SAEEY

X £4L2 argon-ion laser 488 nm 2] AL Zt= FACS Vantage
(Becton-Dickinson, FACS Division, San Jose, CA) off 2j3f 4sizl¢ion, xuEL
Cellquest system (Becton-Dickinson, FACS Division, San Jose, CA)ol oJ3] 24 ¥
Zojt}.

4. DD PCR

Differential Display-PCR Y2 ZZo| tlE Arefsle] AMEU oA
V3L Sl mRNAS] Xlol& Hohdle whgolth. & AyelML (ME FHAY Al
X529} iz MEFNA I YHo| Xo|E Hole: RAXE 3=} sty Y
M XF2] total mRNAZ K| reverse transcriptased ©]-£3}o] cDNAE &3l poly A
tail 2} ZYSH= anchor primer?} 429 primer& o] &3le] PCRE FEA|ZATE =
#¥ PCR products& 6% polyacrylamide gel o A7 458 ¥ AZX8lo] X-ray film
ol ZFsiglrt. o] ¥ tizFofl ulste] 1 WHof 2lo]& Ho|: PR THL HUdM
3 3 <tHE th] FHAA northern 42 9% probes ARL5lo] CD4 ¥ES A%

& +8stalct
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magnetic particle associated 2{_Jantibody
J Jprimary Ab

< 3

Magnetic labeling

with MACS MicroBeads

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

CD8 : Cytotoxic T cells, NK celis

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

(3¢ 2) AT Y27y 2pRE o] §¥ CD4+ T A X2 E2l




5. PCR based Subtractive Library A&

PCR based subtractive cDNA cloning& A& TIE XA AHESHE rl=
A WHHE 4UAE RE WHFe ShUTh Macrophageold LPSUEE FUAE e
8 A9 LPS7} MY MEE tracer MXEz} Sl R MXEE driver M Xl ¥ 4
alt}, o] ¥ Z} MEXSXE] nRNAS E2|3l3 cDNAE THE Fof 32PE HA|¥H tracer
MX2] cDNAo] biotinylated dUTPE EX|® driver AHX2] cDNAE 2 7I%t ¥
hybridization 3}A] H™ & AXo] SUSIA EX3:= cDNAE tracer 2} driver$]
cDNA®} hybrids& B/g3H= Wo] tracer MEof AFO2 FEAsH= cNAE 1 ApA|
2 hybridsE& gA%ich uwlebr] 8ol driver hybridse} tracer R driver Alo]g]
hybrids & streptavidin magnetic bead& o|€3} subtraction TtAlojA A AsIH
tracer | Zo 4 o EAsH= cDNAZL H&FEHA "ch o FYE URU2EH
LPSof ¥t-g3h= RAxE €& 44t

6. Reverse Northerng ©]-£3%l colony hybridization

Subtractive libraryolA] @QolR §Ax} RE7} positive clone2 oflct u}
g}A] o] 3 &}t false positive cloneE-S A A3}7] ¢8| reverse northern blot WY&
o|-&8}gdt}t. Z}Z}e] subtractive library cDNAE PCR cloning vector& o]&3}o]
cloning 33 E. coli competent cellol transformation A]ZIT} Transformed E.
coli & IPTG-X gal plateol spreading §t ¥ cDNAZ} Sojt FF9t HE3lo] agar
plate $£]2] nitrocelluloseol spotting& 3tath. o] ¥ < 12A]7to] ZHAAZE F o]
membraneg CD47} TGP MXFY] nRNAZHE A2 cDNAY T HMIEF2] cDNAE
probe® o]£3} colony hybridization& %it}.

7. Northern blot &4

. CD4 stimulation¥ oj2] A|Zto] we}l acid-phenol WY LS RNAE %éi’]@]

_21_



8%t ¥ formaldehyde agarose A7|%g-Foll &3l RNAE +4{3lo] nylon membraneoi
transferstaith. ol2iqt blot2 #&] A WHLE WHA C=A UFEH= /A
& probe®E AME northern ¥4& 3}glth. DD-PCRoJA TlE2A WHEHE FAXE
gelof A DNAS 2% ¥ L2 primer§ HA FEH3lG o1, PCR-based subtractive
CDNA libraryold THEA WHSE Zze] FES PRl o3l ZEST FHH DA
fragment& 2|3 random priming'$§ L E probed 3 F43taict.

8. €@714¢d Z% W Database ©4

Subtraction W& o|&35ld ABolF cloneES automatic DNA sequencer
(Perkin Elmer, ABI 310)& ©l-&3lo| 1 @71 AdE& ZBsoct I |47 ML
NCBI2] BLAST program® o|-&3te E43tich.




A2 A dFUE

1. AMXE 843 27 #y

Aolu} utolg 2] Al YAs= 4T 3 WM EEC] /G2
A2 Helo fAx} Yol fEFE= WY AP S FF32A sl A AXF
& ol &35l BAUYES AUsHs] fstod T ARolA= CD4 antibodyE o] §35}o] CD4
crosslinking® $OEN T ME H42E FE32x} stgen MR = ¥1¥
Z2 YA M9 LPSE A3l REHE X g HAE 2ASIRAL 59
Tl Zzte] AQMXe] YHHE doliy] $1B|A CD4+ T celld] Ffoll= olnj ¢
A Lcke] phosphorylation BEE XA oA XS] Ffelle crg2 AL U
¥-2 northern blot analysis & F3lo] ZAbsigivh. wietd the F FAlol cisio
Ztzt dYg Asidct

7h. CD4+ T MX2] ¥d3
L}, LPSefl 2]%t ciA A ¥ g3}

2. A& o] L% Primary CD4+ T A|3ES] F&]

AR ol W AEFE ol R¢ AU A AU BT
T e 4Ae 7 shsdel Qth. RS UMM ulE Hay HAMEE
ol g8t 1 A=} o] HolE ZABIE ol FRsh} £4¢ Y= HPY ©
JMEE Beshs Zlo] 4x oth. 1dnz B Ayt 4EHes FEHUL u
¥4 @7 vl ulstaat primary HAAEE &4 Rests UL Gusia
2} slgltl. ol@ $istol CD4 T cellofgt AR o T Ualshe s AASH: &
g AMog EAL YAE o83l D4 T cell@ ¢4 Helsis Wie A835td
th E o]YA ReU MES ¢4+EE AU 4 YES FAE F/E ¥EH
£ wde ggsidnh. gely ohe § FA9 Age $8stan)



7}. Magnetic2 8 HX|H A& oLl D4+ T A X &
U fFAHE EE7E ol &% M+ T AXE &= A&

3. O+ T M) At ols) 2ANE A< ©A

HGMRE WPt A UEEs FAAES AHFT @S] $idho
DD-PCR& ©o|-&-%§t ¥y 2} subtractive libraryd& AR st= WY B5F W8isle AR
sldct. 53] el ubYolA| false positived HA3}7] i3] reverse colony
hybridization& $¥sh= YUL =USte] AREsHHrt. olel¥ AE =F specific
& FAxEY FHES YUty 3 AFol FY3glen O FAZ dojd FE /A
A} 25& 72} Northern blot analysis® HF3h= #B& 7AZch ol& A8 o=
o FAZ diiE = AHES Tttt

7}. DD-PCRo 2J%t Uy {-H=} &

L}, PCR-based subtractive cDNA library X XA ¥3l

t}. reverse colony hybridization®}y] ZA8S 3 @aubhye] 584 74
2t aF YWHS = 782 $4E AR northern analysis

4. LPS Ae|A] WdHo| fEH= AR ©A

HY Fo| FAxTY ©HHE dIFHLeE 3] f3] dF S T cell
ot XA 7R ¢} e FHY WAAMER Hosiact F3) Mad RdAl gEst
= LPS A Z e sjEFY F8 WAool HEE LPSo &3] fEXHE tAMREY FAHx}

& Wue Zo] HEF 1A A7 oflel olF HRY AaYyY AYE s 4

Fos WeHow oI gt oy B @dPolAs subtractive library A Z
& B3l Lpsel o3 REHE RFAAESE FHol 2 7sE 43t vt & F
Aol dE& At

7} LPS Az 23 ¥y



1}, Subtractive Library H|Z

th. ¥2 fA8x €7ud ¢4 23

g}. Database FH4E& T FE {FAx 7s 75

o}, Northern #4-& o|-8% ¥& {Axle] UW Fef x4}

5. LSGl SA=}e] 7% 2
LPsol o8] SESE #Ax YHATE Fotd A2 FA=E Mol

LSGl (LPS stimulating gene 1) ol2} B@3lgct. o] |AxY WY Foly 7|
& F9E57] sl ok B2 AEE %sidrt

7}, LSG1 -§M=}2] full length cDNA cloning

. 1561 §AAe] FAREAL RS A database 2
th. LSG1¢] ‘U8 Fol3 UH Fef

2}. LSG1e] W& kinetics

ul, 1SG1 ¥ foll BASH= kinase pathway ©HA

d}. Cell cycle profile of LSGI1

6. Al 23 7]d dF
LSGl FA=te] AAxA 71AL FHE A% AR 4 LSGl fA=xpe] Zu
g homolog§ o} 1 71%& WA AFE ZAsIRA 3o ol WP T34
F 7159 AL olF: EAMEYH JAL dFsiax k. olFg #H
Drosophila &] HAAIX|A®E FJ3l LSG1e] AAPEdste] "ol AAN =
coactivator complex& T4we|3la1x} it

7}. LSG1 -§#x}2] Drosophila homolog cloning

1}. Drosophila in vitro transcription system <

t}. Drosophila coactivator complex |



A 33 A3z

1. HEAXE g3 22 HY

7t. CD4+ T MR8 g3

CD4ofl ojsf YHEE |FAUXE 7| 93l THEF(CEM-T4)E ol &3l CD4&
cross-linking$t 2 24 CME WAAZCE. 7[Eof CD47P HAGHETE MEM Ick
tyrosine kinase®] tyrosine ${X|2] Q47 FIiHol dsA oS (D49 A
3= 1ck A Y] tyrosine QAN H-F western blot Y& o] &3l AL T
» ¢ 4olcth ol 1§ 30llA B ule} Zo| anti-CD4 antibody& ©]-&3}o] CD4=E
B4 3x) 71 18 ool Ick TR tyrosine U4MET} TfxFof uiste] VASIA
Z7tE3 olF MM A4 UL B ¥ 4 Jddrh weltdq o] AXERYH
CD4+ T Mo} 743} =3o] HYHYSS ¢ 4 Addrh



anti-igG anti-CD4 + anti-IgG

| |
10

0 1 5 10 (min)

(g 3) lck W phosphotyrosine

antibody& ©o]-&%l western 4




U, ME EW oude) ust 33

T ME7 4ssE AEdo] fAshs o WAt Edo| Yekx

o, 53 048] AIF integrin o YFQ VLA-4¢] 'UHo] VA UaPe ¥

4 glglth. 2y ofd ThE MEW WA (of, M5, CO71, CI95 F) WM
JUY 4 ddch

Th LPSell oj%t A M E "d3}

LPsof oj¥t cialMxe] WA= 7]&Eo] LPSo] &J3] Udo] F7igcia o9
A crg2 2 FAXY YW St AFE R4 AL HYStAT RAN264.7 ol
t tAAE MEFE ol&3lo] LPSE A2 slaL 44 o] ARt Fof total RNAE £
2|3tgltt o] ¥ northern blot Y& |83l crgz KA} WHE STt
ozl ¥ 40ld R utel o] crg2 FAxLY] WHo] tiRFo] vl VA A FIt
Hol AU TUY 4 A4l =¥ £ dYolde 7] ©ide] #4 Qolx LPS
of ojsle K= XUt FAXE U] 88t cycloheximide(CHX)EM= Thufal
3 AsAE A AHgstach

2. QA7 Welem¥E AE ol8T D4+ T AE el U &4
T A=

A14dgE QI P o 2 HE Ficoll Hypaque density gradient W& o]£3}o
U2E YA E(PBMC)E e ¥ APE o83l OD4+T MEE Felstdrt. o
¥ e 4T A EE AR 4718 83l I &=z & sttt o 2
Y 404 BE upe} o] AT A Yoy FejH w2 YA IE(PRMC)
ZA & ¥ monocyteZt 40 %, B A7} 3 %, cytotoxic T M7} 14%, CD4+ T X
7t 31x2 FA4E ] UL E o FoUth o F AFE ol &l D4+T MEE WS
7350l 90%0] 3] M X7} CD4+ THEYS A 4 qlddrt (¥ 5).



no treat
CHX

LPS

LPS + CH

< crg2

(3% 4) crg2 FA=HE o|-&% northern ¥4



CD14-PE

A. Before Purification

CD4-FITC

A : monocytes
B:Bcells

C : cytotoxic T cells
D : helper T cells

B. After Purification

103 “fo*

102

CD14-PE

10 10!

CD19-FITC

06826.004

CD8-PE

10 10! 102 10° 10

. "
CD4-FITC

-C+D

(2% 5) CD4+ T AlXe] ¥ W FACSE ol 8% &= FF




3. CD4+ T MEe] Bl 23] 2AHE AAx B

7h. DD-PCRof o]t W R} B

DD-PCRoA 213t W f-axte] Wl Hsl T AXTe] CME RAHNL ¥ 3
A R exe] A ¥ RAE AESATh of ¥ I 6 ol HelFZol
DD-PCRCl oBte] chxZol ulstel 4@ RANY Feol O uol YHs:
cloneE-g AUsigTh. ofel Fol Bt uish Yol CDae] Wisjol 23] Wao| KE
HL 5578 cloneE MSU 4 slglon], EY, co] Bsto] ofs] o] ox
HE 5719 clone Ra¥ 4 ddch of zzte] Fu FAE olgld Seds
2 EAY ¥, 229 northern blotg 4+ttt Wiel 27 E: 3AY =
probe® AHEStATh U Reld B ANY M 2T F UASA Mol B
ol fAXE g 4 gl (2Y 7).

L}. PCR-based subtractive cDNA library M= XA ¥g

PCR-based subtractive cDNA library& A|X3}7] 915t T M EF2] C4E &
BEAI F 4RIE o] FY ¥ RAE AHE3tH LN, o|2XE cDNAE UE Fol
subtractiong £¥3lgcl. J|S&o] 2He| subtractionS A= 715l drivers]
&2 hybridizationA]|Zt& F¥F Zh(ROt)o] 10000]/do]ojof ¥to] AzA Q7] dE
o & ddedAd:e 2 AL FF3iaA stdcl. okl 2¥ 8o R uiel 3xjof
Z A subtractiono] =E|glen] 22t W 32te] F$-= ROt kol 10000]%d0] HES
st

1%} subtractionA]oj eF 200 (Rot) B=2] It} driver cDNAE ©]-851o
tracer cDNAE A 2|t Z3} 95% ol 9] tracer cDNAE AAY £ Qth oA71A
subtractiono] ¥ A] ¢} F& tracer cDNAE PCRE ZFE3}o] ¢} 2000 (Rot) ’35;9—]
ZclRt driver cDNAR 2} subtraction® ¥t Z 3} 99%2] 1X} subtracted tracer cDNA
& AAY 4 2l 7] tiA] HH subtraction EA] 93 W& tracer cDNAE
PCRE F&3lod 2500 (Rot) o]Are] driver cDNAE 3x} subtraction® 4=3¥3lgic}t.
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o BN CD4oll o3 Yol RTEH FEERTA}
—CD4Ab ZE 3hr % 207
—~ CD4 Ab &t 6hr %: 35 M

o §4 CD4ofl o 80| AMEH FERFHXL
— CD4 Ab Z Bt 3hr £: 274
— CD4 Ab 2 6hr 3: 370

(2% 6) CD4 WAHBHH T MEIN A5 YHsls SIS 37] 7% D-PRe] A2

__32_



CD4 843 - + - + - + - + - + - + -+

R

- .

(218 7) DD-RTPCR screenol A Zohd 1 §axte] Northern ¥4 3}
2} lane?] YZ/o] CD4 WAL B S EZ/o] ¥4 F MEolN &% mRNA|TE



3x} subtraction AJofl= 2500 (Rot) ©o]Ate] driver& ARG Solx 7353 40%
o|A}e] 2%} subtracted tracer cDNAZ} do} <Qlgitt IgjBE o] AN 3%}
subtraction¥of] hybridization WWH O 2 AHAY 4 &= tffEe cDNAE= A ASIY

=& Ho Fa ot (24 8).

th. 2He WEEHE {3 @Y
A ¥ subtractive cDNA library2HE A5 WUEHE= SAHA2E Y317 ¢
3te{, WA reverse colony blot WY& o| &8l false positive cloneE S A A5}
3=} s}gdr}. subtractive library ZHE -2 1000718 cloneE FolA colony
hybridization& §3}lo], tj2Fo] ollel (D4E HAEMAAUS o 2 U3t F7h
£ 1009718] clone&& A'E3tATt (2@ 9). o] F o] clone&e] |7l HE £
Y northern blot ¥4 WY& F3lo A UHARE FFstdrh

4. LPsof| Azg|A] Wdo] R FHA &
7}. PCR-based subtractive Library #| X

LPS A 2lA] Wdo] fEHE FA2 H4S 93l UAHE HEFo] LPSE
He|3tar 4xjTo]l B Fo| RAE AHE3lglen, o|2FRE cDNAE WE Fol
subtraction® F¥slart. }ake] driver cDNAE o]&35}o] 5x}o]] ZA subtraction
S F3stgen o] ¥ ghEolRl subtracted library2] qualityE slot® northern
blot®& B3] FFstdcH Iy 10, 2§ 11). WA 5xjo] A subtractiong
4338} library cDNA®} subtraction o] Ex] ¢}-2 cDNAE ©]|£3}l9] slot blotg WE
3 GAPDH ¥ crg2 -FAXIE o|&38}o| hybridization& 483ttt A2jeA R u}
o} o] LPS ¥t-g [Ax}7L opd GAPDHE] 7 -f-ofl= subtraction Fof 1 ¢fo] ﬁ*!i‘}
A BAaE ASS VY 4 9glen, LPS g FAAE ¢ crg2d] B-Fole
subtraction Foll= of 2.4v] F7HE Al 3 {AAI FAIH S-S BHYE +
oleict. = URF W LPSE A%t 2] RNAE AF&-3}3L subtracted library?]



Subtraction Efficiency after Each Rounds

_ 100 2500 — CD4 (9
S 80 [ 1 2000 -e-m-- CD4 (4
g c 60 [ {1 1500 5 | —a— ROt
£ 40 | 1 1000 &
cn«-“'_l:J 20 1 500

0 : : : 0

0 1 2 3 4
Subtraction Round

(1)) 8) PCR-based subtractive cDNA library A& Z#A



F : R »

P P P A
£ 0 4 AR & 4 ) ¢
¢ & 1’,/‘ , a

(1% 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.



LPS
- <+ ; mMRNA

— 28S

— 188

(19 10) northern blot& o]-#%t subtraction ¥} ¥4
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Before subtraction

After subtraction

Before subtraction

After subtraction

50 500

1

-3

(ng cDNAs of
subtractive library)

—

Probe ; GAPDH

Probe ; crg2

(2% 11) slot ¥4 o]-&% GAPDH X crg2 3=t &4



cDNAE probe® 3} northern blot ¥4 ¥ Zz}, LPSE He|gt FollA = 3}A
2 AT E BHY 4 9ot welAd ol4te] HaFZHE subtractiono] I 3E]
A2S HAY 4 glgich

U FH2 {32 47uld €4 F3 9 Database WML B FH {ARY Js
e
5212] subtraction ¥off @ojZ library2RE dolzl LPS ¥h-g ¥R EAx]
10070 A8l 2 471 ¥id €M S ZAsdr). o| =X Database ML E3)
Z1&ol O AIvideATE g8l 22708 fAxel g ke 374 KAA
g 32 4 ot #9 Fof e 22 drhideArt g8 fAAE 2 7%
of uto] ERsl $2 Zolu J|&of LPS UH-FAXE ¢ RS 2L FIHNE ¥
713ksich (& 1),

th Northern £4& o|&¥ ¥y Saxte] Wy e =2}
71Eof LPS WERAAE ¢AA] e M {FAAES northern £HE 4
Wstact obel 3¢ 12 o4 B uiet ol careticulind} 1 7|3o] BIAHR| ¢
S A=} LPS 360] Aj2o] FFE LPS WHE-RAxIEoM 1 Sloj LPSo] s
wdol Z71EA ottt o] AIEL o) 1IN B 4 don ynx Fu {3
2Hgol i3l XX northern ¥4 3l



1) &8iof| x}o|& £ 0|= clones

calreticulin
LPS 36

probe

LPS ; +

2) &&dol|l Xto|7t 8l clones

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

(3% 12) Northern £4& o]-&% 1 [FAx}e] Wy Hej



Sequenced clones

100

Known clone

1) signal transductioon related protein :

I-kappa B alpha chain
MARCKS-related protein

pip92

2) transcription factor :

LRG-21
Egr-1

3) enzyme :

transketolase
fructose-6-posphate, 2-kinase
aspartic protease-like protein
cyclophilin-related protein

4) structural protein :

gamma actin
alpha - tubulin

5) ribosomal protein :

ribosomal protein S6
ribosomal protein L5

6) others :

Moloney murine leukemia virus
ania-6

nucleolin

poliovirus receptor homolog (MPH)
interferon-induced Mx2,

Mouse la-associated invariant chain
calreticulin

macrosialin

B9%4

Unknown clone

37

(¥ 1) subtractive library 2X€| ¢4 LPS ¥H-$ FRGAXE
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5. LPSe] &3] f=¥+& RIAXNE (LS6)9 7Is &4

7}, LSGl {3 =] full length cDNA cloning
LPS A2|A] A HE ol T Y&Ho] fxF= FAXE F 2L A
& LPS stimulating gene (LSG)2} BBl 1 F LSGl F-A=}o] 7s AT 24
&ldt}. c¢DNA library screening RAPID-SCREEN cDNA library PANELS from fetal
mouse (OriGene)& AME5}9].2w PCR-based subtractive cDNA cloning W& 3} 4]
£ cloneoll PCR primer& ©]&35}9] screening 3tgit]. L A3} 2 7j¢] positive
clone& & Hohlglen o] & cDNAES H7IMiE «A& ZXstact. 2 A3} 532
718 oju|xite g olfol AEE THAL coding = FAAYUES UH 5 AdA

1= &

U LSl #3=4e] RARAA Y& AR database T
1S5l Wgol AT Qe Jls& A5 A8 A wASA 24 3wy

Y dAF2E B4t LSG12 RAMYE sequenced ZHA:= RAxNE 37 Sl
BLAST computer program® ©o|-&3lo{ X|F7}x] UEH RE FA=}L] sequence
&} vz MY A3} LSG1S N-terminal sequence’} cyclinz} homology& Holil
C-terminalol splicing factor&ollA FE2 WAE|+= RS-rich domain& 7}A|3 94l
th ol2¥ AP LSG19] Fl%so] cell cyclezt AAX| o] RNA processingS XAdH:=
71'5& 7R A& Zolehs AMIE UAIBlaL Qlth. whebM LSGl2 LPsofl 2% =p5
o] al& wj AMXF7|o] wal RNA splicings-& R ASHe §AX Wi 2Fx 7%

& 73 glezjel -t
Tl LSG1| U Hol3 Ud e
LSG12] ZA WHE Multiple Tissue Northern Blot(Clonetech)& ©]-83}o]

ZAsidou oWy signal £ BH ¥ 4 fdddch weby o] AR heart,
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brain, spleen, lung, liver, skeletal muscle, kidney, testis FolA|e] 7] 3Z<l
WHE njedstAY A ¢ ZAer A7Hct agy FEY Fe dE 8 AA
ZE5 B2 573 signal(ex, LPS)2J3] Y¥Ho] F7IxE+ protein®E B2tHcl

2}. LSG1e] ¥ kinetics

LSG1e] W2 LPSut ©HRo 2 ANy 9ol uls] cHxet o] Heg ¢,
3 el WABA ZSFFYCHIPS A2l 1x3H A9 of 108 o]4 E71Y signal &
BH U Uh). LIPS A 1AM F7HE 3 3 2437 A% |AIS T}
ol ¥ MM LS profile VWAY 4 gldch 2y LPs TRoE ANt 73
S0l detectsble band® ¥ Y 4 glAdth OX WHLE AW ASoE o
o] Z7HE TU Y 4 YAoU OX U LPSE BHEOE Mt Fgo] uls] AR
ookt (29 13).

o}, LSG1 Y f-=of VYL kinase pathway §HA]
LPso] oj3] f=x= LDG1S] WHof Holdh= Kinase pathwayd& Wsl7] ¢35}
o] Z}¥ kinase inhibitor?] &z slo] AAMEE LPSE R4 uf LSG1o] Ud

o 9% F+= kinase inhibitor?] £{/7} FAAAE ZAls}gr].

(1) The expression of LSGl by MAPK pathway

LPS+= macrophage?] 73%]%l stimulator24 cell surface receptor® H-E] T}
W signal & AEUEZ APt gl YA Atk o] F F ¢ signal
pathway2] 31L}E MAPK pathway?} Ql.owi, LPSof &3] AB4tE|:= TNF-al} IL-1b %= o]
pathwayE 3ol &ai= glch.  wlebd £ HYolNE= MAK family?] specific
inhibitor§ ol-85to{ LSGle| wdg J@stzx sAch. WA MAP kinase
kinase(MEK) ¢l PDI8059E A 23& uwl 5uM2] sx=olA ¢ 28jAE 1 wHS =5}
3L oglen, o] 2 J|Ee] o] ekFe| IC507F 10uMolBE o] Ztt RANE AAE U
ERAZE LSCLel WS MKol o3 22D &S ¢ 4 ek ET MEKS down
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(1% 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.



PD98059 SB202190 SB203580 SB202474

oY -

(1§ 14) The effect of MAPK inhibitors in LSGl 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 inhibitor{l SB202190& A z2|¥& ol 2uMe] &%

ol of2u] Bx WHES AL ¢ 4 2, p38 kinase?] specific inhibitorql
SB2035802 AW ZH-F 20uMe] AEEAdME I AjseS JTHY 4+ ook oz}
A LSG12] Y82 MK p38b kinase§ B3llAM dHo] 2EFHI & ¢ + U}
(2% 14).

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

LPSE B3] BV signal pathwayolld b ¢43]3 kinase E& PKA, PKC,
18|32 Tyrosine kinase o] Qlth. wheld LSG1e] W¥o] 2lojM o] & kinased
d&g FHstaxl 3tgrt. WA Protein Kinase C2] specific inhibitorg!
Calphostin-C& H|¥&ul 0.1uMe] ExolA 1 'ddo] A3 A Ads ¥F ¥
4 qlgien o] Fak= o] <& IC50%L (S0nM)=2} g UXStL glct. E¥ Protein
Kinase A%} specific inhibitorQl H-89 & A=a|fS u] 10uMe] oA <F 50% 2
YA eS BH ¥ 4 Al o] A= Calphostin-CE Az MEufst vas) &
o 3 inhibition¥o] A x| ¢k}t wielr LSG1e WL protein kinase c pathway
& 53 2AHI U&E ¢ 4 Utk ¥H, LPSE AR Fol B FIFY
shup= Al XU whiale] tyrosine phosphorylationojm, 92 LPS response gene©]
o] phosphorylationg HAY -9, 1 ddo] ANjE& FH Arl. welr LsG1e
WHo] tyrosine kinase of 23] AoE2 9le AE Yokl #Bte] tyrosine
kinase 2] specific inhibitorq! Herbimycin A& A 2|3l I UHE ZAMIch A3
oA Hi= uje} Zo] FulFAE LSC1Y VL 2uMY Ae=oME A=A 4ok
t}. uweld LSG1e] wWH-L U2 LPS response gene 2} ] tyrosine kinase

independent pathway& H3j] ZAE I U & 4 gt} (I¥ 15).



120

S 100
§ 60 —-— Qaﬂphosun-c
=4 —a— Harbimycin A
5 .40 —s GAPDH
c 20
£
1 2 3 4
concentration of kinase
inhibitor

(2% 15) The effect of protein kinase A, C and tyrosine kinase inhibitor in
LSG1 expression. 2}Z}2] Kinase inhibitor?] & ZF7IAA S o WHE = LSG1Y
level & Northern blot2 2 &3t A3} Calpostin-C Tlo] LSGI1e] WH-L A3l
AHd& o 49lt}l. Northern analysis®] control® 2z} GAPDH 2] W& FAle] =}
stadc). (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 Aand run on 1% agarose gel. 30ug of total RNAs were used for each

lane. )
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d}. Cell cycle profile of LSG1

LSGl proteing n-terminalol] ®-E cyclin protein ol WAS+= cyclin-box
domaing ZHX3L ¢lo] WA o] o] ME F7] &I oz UHEHIE BH3]
3z} stk MRS NIHIT3E AHE-3tglen 962 5] serum deprivation ¥
of] 5% calf serun® & cell proliferation® stimulationA]Z T} A|ZHE 3|7t 7tE
L% 4A7HA] &Fstdrt. A o] AItFdel bandE HWH W 4+ lded
ol ¥t stimulation® ¢gch tHRF L2 LPS} CHX7} A 2|¥ RAW264.7 cell 9
total RNAS AMR-3}T}.

A}, Lsgl® &3}2] homolog cloning
LSG12] '¢g BEYHY AFE HsiME RAYAY 371 78 wol ol Fof
A 9lE Drosophila systemofld 1 7]5-& #43h= Zo] 71 {ely FHolth ol
#1314 mouse LSG18] full cDNA sequenced FAA |3 ©]& o] &3t Xue]e] dlsgl
FAXE cloning 3t ol& RAAE= AME vl £ A} <f 80x o]
homology& 7HAl& wl¥ FAIY REAEE W3 AL 53 cyclin 7471 vl¢ &2
FAIEE Roles o= YeElytt (27 16).



mouse: LYSEVSLTIDHSLIPEERLSPTPSMQDGLDLPSETDLRILGCELIQAAGILLRLPQVAMA
L++ + LT+HSLIPE ++ TPS QDGLD +E DLRILGCELIQ AGILLRLPQVAMA
fly:  LFNRIVLTLENSLIPEGKIDVIPSSQDGLDHETEKDLRILGCEL IQTAGILLRLPQVAMA

mouse: TGQVLFHRFFYSKSFVKHSFEIVAMACINLASKIEEAPRRIRDVINVFHHLRQLRGKR
TGQVLF RFFYSKSFV+H+ E VAM+C+ LASKIEEAPRRIRDVINVFHH++QiR ++
fly:  TGQVLFQRFFYSKSFVRHNMETVAMSCVCLASKIEEAPRRIRDVINVFHHIKQVRAQK

Mouse: HLRQLRGKRTPSPLILDQNY INTKNQVIKAERRVLKELGFCVHVKHPHK] 1 VMYLQVLEC
H. + 4R SPHLD Y N K QVIKAERRVLKELGFCVHVKHPHK+IVMYLQVL+
fly:  HLLLILFRREISPMVLDPYYTNLKMQVIKAERRVLKELGFCVHVKHPHKL I VMYLQVLQY

Mouse: ERNQTLVQTAWNYMNDSLRTNVFVRFQPETIACACIYLAARALQIPLPTRPHWFLLFGXX
E+++ L+Q +WNHMNDSLRT+VF4R+ PE IACACIYL#AR L IPLP P WF +F
fly:  EKHEKLMQLSWNFMNDSLRTDVFMRYTPEAIACACIYLSARKLNIPLPNSPPWFGIFRVP

(2% 16) Drosophila Lsgl -3# =} cloning
LPS2| target R-AXE Hobd mouse?] LSGl {H=}e] homologE Xufelofly oh

©] 21 amino acid sequence®& W]z align § 13

_49_



o}. X3}g| in vitro transcription system ¥
Drosophila embryo& ©]8#3}% nuclear extract& BH&E©] in vitro transcriptiono]
dojup= AL #Hyslgdoen o]t in  vitro transcription RAL
promoter-specific %} basal transcription system& support ¥ ¥ol ]2} activator
7} promoter?] upstream ¥-fjof & F-$ activator-specific ¥t transcriptional
activationg ¢F 10-408] A E Yoyl AL ¥Q stgrct.

=}, Lsgl +AA}F AL #2d39] coactivator complex &4 €l

Lsgl -##Ax}2] in vitro transcription systemS& ¥§3}7] % AYGAZA
activated transcription®] 71% S 8%t coactivator complex €& ¥Helsdliix} 3}
act 94 coactivator complex € 713 2% UL slelgl dlAIE = Mediator
complex& ¥@|5}7] ¢l purification procedure& ¥3slg o (23 17 A), 42}
9] column £¥ ¥ B E fractionS Mediator complex& Eo]Z 0 g8 QlAlSl= NE
ol &3l Zalslgict. I ZF3} Mediator complexi= 2 MDaolgh= uf-$- & 37|& 7}A]
L= protein complexgl= A& ul3d 47} 9iodct. =3t o] 2§t Mediator complex 7}
AYF in vitro transcription systemojA] HAPEAd 3o W4AQl coactivator® %}
£3l= J1E sl 913l Mediator antibody® ©]-&35}of Mediator& nuclear
extractol A specific 3}A depletion A]Zl ¥ in vitro transcription® 43%t &
2} 3} transcriptional activationo] ¥dojUlz] ¢3-S Wd Lsglel AAEA 3o
4ol S Sh= coactivator complex ¥R E Zohljelct
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(198 17). Identification of the Drosophila Mediator Complex

(A) Immunoprecipitation of nuclear extracts with anti-dMED6 Ab. Equivalent
amounts of nuclear extract input (I), supernatant (S), and pellet (P) of the
immunoprecipitation were resolved on SDS-PAGE and immunoblotted with the
antibodies indicated at the left. (B) Immunodepletion of nuclear extracts with
anti--galactosidase (M) and anti-dSOH1 (S). The supernatants obtained after
incubation were analyzed as in (A). (C) Transcriptional activation of the E4
promoter constructs by Gal4-VP16 in nuclear extracts. Before the in vitro
transcription assay, the nuclear extracts were immunodepleted with anti-dSOH1
(-dSOH1) or anti--galactosidase (Mock). Nuclear extracts without Ab treatment
(-) were analyzed in parallel. The amount (ng) of recombinant Gal4-VP16 added
to the reactions is indicated on top of the panel. The transcripts from the E4
templates containing five copies of the Gal4 DNA binding sites (G5-E4) are
indicated by arrows at the left of the panel.
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H 4% A7je=Es g8 2 7ok

A 1A T AEF|A CD4 of 3 L= FAR} &Y

& HF FRIEE
1. CD4oll &J%t Mxe| g3t =4 ¥ 100%
2. DD PCR & o|§% x5 $H/¥ PR FH ©A 100%
3. A5 ZEH 60 £2] Db PCR A UHEHE] Northern FQl 100%
4. PCR-based Subtractive Library A= 100%
5. reverse colony hybridization® % x5 wWa¥H [{AHXHE  100%
6. A5y ¥x {FAxTE YEPel =4 100%
7. A5 Ud ¥R FAxEY d7ld &4 23 100%

A 2 A, A5 *H FAA Y4 9% primary T AXE T2

g #}E BRIEE
1. 28 MXE2]7]E o|&%t Primary T AIX &2y 7Y 100%
2. S XE I E o| &% Primary T AXE2] &4Fe] ¥ 100%
3.Primary T A X 43 273 ¥4 100%

Z 3 4. Lpsefl o3 zEHE AR HE
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U-& HF FELES

1. LPS A2 =3 9 dyAxE &3 =23 ¥3 100%
2. LPS A ] chAlAM 2] Subtractive Library X 1003%
3. 1007]2] Subtractive Library clone @€7Iuvjg «A 23 100%
4. subtractive clone®] -§A} -R-2x} DATABASE &4 100%
5. subtractive clone?] WH S el Northern ¥¢l 1003%

A 4 A A= 7S B

U-g 3 XYY
1. Northern® 2 ¥Ql® LPS | & xI54d §A=x}t (LSG1) cloning 100%
2. LPS §5 x5y |3=x} (LSG1)e] full sequence AR 100%
3. LSG1 -§-A=}2] sequence motif ¥4 100%
4. LSG1 A=) A Az 100%
5. LSGl #-Ax} U 23 7|1d AdF-ZF kinase?| ¥4} 100%
6. LSG12] cyclin box2} 283l odk €A A 80%
7. LPS A3 M| target §-M=A} 1sgl cloning 100%
8. mouse lsgl FA=x}e] x3:}e] homolog cloning 1005
9. Drosophila in vitro transcription system ¥l 100%
10. Drosophila coactivator complex £&| 100%

o]’ge AFE Tt 2 HAY HF FEU i WAHE Ho] FAAZL] ¥r
& ¥3YLE °lE 4 A% T F 4F At e ARy JedTE
F¥st] dY 2L M2 S YU AV =l 23 o2t A7
A& B8l =YY subtractive library A X I reverse colony hybridization?]



FEPES A W8HE A2 @49 specificityE F7HA & F Ue 2L
AEZA A Aol B2 &) Helat AARTh ol g 2 A 3
obdl th=2] W Fo] FAAES IFU FYY A7 BFA =80 E 4 A&

&7t E Zo|c}.




A5 APHLUAI HEAE

UM P RE AwAe) WAz 28 ®mut ohz} k3, wel, Awe] WAz
ol EX|5l7] 1% ¢t W Wyrly F BFo] ol I AP L FFF KA
X} e 2AE Folo] olFolxa Qith. wWalA Aol FAAE wEde fsiME
Bagt FAA Yo xFol a3} oo oyt Ajlo] e iyt AFE
X5 oygsr] iRt WHoeE {A AANZEA AR J1AE olFsia I &Ie
o] Yol Wagt Zoltl. =R AF, HlolgA EE UUEH 5 EAF ¢
Bt} MEUoAe FH=x} wo] ulgtAlslx] B3 wWgow AW FL ol o
371 1%t o 2w QA FAA UH =3 J)&o] uf$ F-E2Y ol

gl ol& #H3 AF¥AFoNAM Fy FFHoE WU {AX WYHE x4 /|2
ol7tx] 2 AT & Asl:= MA(signal transduction pathway)& Z A2 H 3]
T 2N A Fel oit Wolut Xz WHE JYsiais Zo] difEY AdAuAgY
F8 5301 =3 gt ol ke AT Y AHFAbEIl UEEH glony A
TAENAZ e 2 Ze] cletd(pleotropic effect)}, ANAL FH4
(redundancy) F¢] ol Wil §% HHEE vid(target) 28 L= ek 7
Wot7i7t olsigich. B AFelME oldt EAEe Tyl AR @ wwes W
q AMEolA el &% AFTALANAY HAFH XBL T3 KA A¥AI
A3 FrEHE FARNEE UIsl WY Sol3 fAx AFLAAE BRo 2N o]
E FAAES tALE st AARALY AALY Aozt whide] 77t Hels
o 2t

JEE & A £ Tl YIS AgHo| FAXNES FANG
d SFe FEA=F Y Ut I JAY AFAEANA FASA 43U é-‘:’-
7t 7te3te s # A¥oltl. 53| LSG13} o] sTo] UAH WY Bo| SAxEL
elgjol HEAl FEFHE HESY JE FHo Arlet =20 © Zolt}, LSGl &
=P cyclin box®} RS-rich domain@ 7}X| 1 QOB S ctialsEe] LPS AlTo] gt

44
>



A% 2H R ol 3V zAxY AUS ¥ shsdol wle Atk ety
LSG1¢] Cyclin Ei= LSG13 Z8sHe kinased] 7158 Aolgo sy Hawrge xa
Y 4 Ak Ee 4F Jhsdol au, WAl AUATE AT A=
o] LSGlo] Thet A4 A77} gko g Wat Atefolct.
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