4o ASAY 7]1A : Transcription Factor AP-1 ¢ 9§
7 AR, 338 dstmw Xd s s wd

gy Qs FLEL AEd FEAE 5319 olFo] A,
Qdl&do] 2ol AFSH, 84 1G9 tyrosine kinase S4AA]

9] F/HE % A7, dF(Fow AXJd EAF= 71A 9 A,
IRS-1, 9] tyrosine &7]9] Q143tE F71 A7)1A 8¢, ol F, oy
e 9] serine / threonine protein kinase 2 9432 #4317} Ao
g, o5 RIHAA, Q&AW adE NER Yo AA ADH
AA W] A3} B2 AYYH aHo BFdx A3, A, A
¥ulol A AlZtE A&EAL M350 AXAA AL A /1A
o diaxe a5 v QAN HZ9 A7 °5H MAP Kinase 9
S6 Kinase 183 Transcription Factor AP-12] F8Ao] AAHx
Ak, 53 #3A =4 713 d= @Y AQl transcription factor
o] Qikst wyhgol & L Jdu RuHI Qenl, B AFA
AP-1_transcription factor 9] 143} ulg-o] Ql&ol AT AGH o0
VAL 4% dist nF A, 88, AP-1 transcription
factor®] FTA Y c-Jun, c-Fos 18]i Fos #d 9 AL 13}
7} A=Ad 93] F/1Hv], FAld 152 DNA-binding activity <}
FAA wd9 HAol FUHS Yo =TH, AP-1 transcription
factore] 1413} wk-g-o] QAwdA9 & Ui FErH FoF &
< o] AAHL Yt. F=IF AP-1 9 A3 wkSo] ;3= AX
3 protein kinase £4] Casein Kinase II 2] F8.49°] 93 A .

2 &

Insuling Aol PIF=AE XS U3 dAtadg o)fdx
Axeol 4L Biox 4L vFrth Insulin® F#FEL Insulin
FEAE 53t olFo] A, Insulin®] AlXEue] EASIade 5
o 2% SAGH 84 g9 tyrosine kinase F43E F71 Al71A
e, webx) F83A AA9) vlelsubunit Bolug AXuje] EAsHe
target protein (IRS-1)E9] tyrosine phosphorylation2 7} A]7]A
9. ojZ2 FHAZELS AXxAYd EAs= d¥9  protein
serine/threonine kinase® (MAP Kinase, S6 Kinase, Casein Kinase
II 2931 PI3-Kinase) # Al o] v} Insulin®] A= AX3 )
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B2AA  Ad=HolA  Insulind]l WS Ogd  {FAAES
transcriptiong ZAdA dd. FAY MEAYZ Insuling] AsA
gdo] v/He EAF A dAXT ofF g AA ¢ dH o4
o] Baof 23 Insulindl 93 709 DNA A¥ @A &9
phosphorylation Zel7} F71g@d3 AAl |3 o, 2 24 lamin,
numatrin, nucleolin, CREB (cAMP response element-binding
protein), c-Jun, c-Fos 1@ i Fos-related protein 5% 4 .
DNA 2% 99A 183 Transcription factor 59| %3, 7|d 02 X4
protein phosphorylation (G¥de] Q4t3}) wtgo] 714 F83 714
oz AAHR Y. ol FAA ¥H JFS YA S F9 =
28 £+ A¥XAF AAE] protein kinaseo] AL F7} AlJl= At
A5 & 3x{3star 9. Glycogen synthase kinase 3, casein kinase
II, protein kinase C 1283 MAP kinase & c-Jun®] 53 3 9]q}
serine phosphorylation® %7} Al7]9, A#} o2 c-June] DNA &
37} transcription 9] ¥4& AIY. c-Fos £ transcription &
Aol F83dx AAEHE o8 97 protein kinase A, protein
kinase C, Fos kinase, 18] cdc2 kinasedl ]3] 143t dd. F
] F A% Insulin FAIAAQ IGF-1 & c-Jun® X {3 MX Ao £4
3= old) @M A9 tyrosine phosphorylation® ZF7/FAZITtE AR o]
%D, =@ Insulin® Insulin &9 MEXAY=Z9 o]F & fF
YA 7l Aol MEHRUC] tyrosine kinasel] 8L FIHAIIY
Budu gt}  o]lE AFREL Insuling] MEHR Yz A5ADo
serine kinase, tyrosine kinase 123l Insulin F&A%5°] #AHS
A= 7S 39 A I

melA], £ AFRA = insulin of 93] 2As = {FAA @
Aol A, transcription factor AP-1 2] 93to] did A FUA FAE9
A= .

1. Phosphorylation of AP-1 by insulin

AP-1 transcription factor®] 8 F444€99 c-Jun & c-Fos ©
AN o] =43+ t}459) serine /threonine protein kinase Sof ¢]3l
in vitro oA Q43 He 48 W2 dd.  AQA iosulin 9]
AP-1 transcription factor ¢] <1443} W$-& X3 A9 ARE
cell culture system & ©]-8& 3ol g4 3.

3T3-F442A adipocytes & 3P-orthophosphate £ label 33,
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insulin € AX &3, AXPL ¥ Jdd. ¥, c-Jun #
c-Fos antibody & ©}-&3}°] immunoprecipitation & AA3d i, A4
319 transcription factor & autoradiography € $3t ¥4 st
.  c-Jun & insulin AXF 1& Fo Hdo A3} A E BJo
9, & insulin HX] A FFoz F4: Y. Wbl insulin &
c-Fos & €&, #/M9 Fos #d 9¥WAE (pp39, pp45 183 pp72)
o] QA3 WSS A gEFHoT Ft ARAY. T3,
phosphotyrosine antibodyE ©] &3 Western blot analysis & A] 33
A7 ol dW Ao i3} uh3-& serine £ threonine A 7)o} 3
8 Aoz Alusdd. oo RI/}std, EAFol & AE=E Fos ¥E @
W A9l pp82 9] tyrosine phosphorylation ©} insulin o] 93} Z7}%
o] wA HUY. pp82 v FHT A¢Ho FHE EX Jdv @Al
ISGF-3 (interferon stimulated gene factor 3) %= & £2% AL
2 99 {34 ' ' ,

o2& AAZN. MXEY ojA9 insulin® Z8o], X 71x
A HolA, ¥R o] £4 3+ serine / threonine kinases ¥%9t
o}, tyrosine kinase®] #AL& F71 AlF|x, AdH}3F o7 JF
AP-1 2 B3 9¥ASe] A4 WL I/ AL Aoz 23 @
4.

2. Insulin—sensitive nuclear serine / threonin kinases

AP-1 factorE-2 MAP Kinase 9} Casein Kinase II (CK II) ¢f
|3 Q4Hs} uhg- R E F|H dir Y3 MEK (MAP Kinase Kinase)
7} MAP Kinase & 43} Aoz 1 FAL A e Al
Zot3la], o]E protein kinase 59 1) MY o] EA AR 2)
insulin °§ 9}8} ©]E kinase E°] MX 32 29| translocation °] F%
HeAe A%, 3) 283 o]E kinase 9] #49] insulin o 25 =3
He=Ae] oRE Z; protein kinase o S|P FASL oj&F
Western blot analysis 9} In-situ gel kinase assay & ©]-83lo9 #&
3A . '

B AFdA= QA9 insulin €A cDNA & I}§3=
expression vector& chinese hamster ovary (CHO) cellol stable
transfection 'Ho 2 =9 oz, <2t insulin FEAE AT
Z WA model system & o] & sdd. 393 Fe] MAP Kinase
9} CK II 7} insulin® A X §7] A Aedr oju] &4 stz glow,
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insulin X Fox o]E du¥do] AXY 7z} 7|AY ¥ 4FS
XA gt wdd), insulin AXF MEXA] £A 3= MEK9]
MY A0 = translocation Ho] W3 Jo =N, ojgzdo] xPoz o
% MEKel oJ3te] XA o]n] EAta YA MAP Kinase 9
o] =AAF Qg /A4S A8 AA da Y. aEx
MEK 9% d°] amino acid sequence °] YA3IE 7}A = nuclear
localization signal sequence 7} EA 2, ©] kinase 7} insulin °f ¢}
3 MY oz ojFIde AMS AW dqFa . HT A
oJstd, oj' 54 MY oA MEK @A L2 serum o]y TPA A X}
oldte] Ao o]FHA ¢+ vhH, MAP Kinase © °|E A=A
ojgted MEx Yoz olFdATE A4L ¥ 9w, MEK 3 MAP
Kinase ] MYX oz olF AZJL AXY ligande] FTHol 9=F 3}
= 8449 71's4& A4 gt 9.

In-situ MBP Z1¥]3 Casein—containing gel kinase assay &
AP A3, insulin o] 2]3] MAP Kinase 9 Casein Kinase II 2%
A48 843 & #AF Y. o]24, o]E insulin-sensitive
nuclear kinaseE (MAP Kinase ¢ Casein Kinase I1I) ©] AP-1
transcription factor 59 Q4% vlgof Fo4FH YL I Y=
dsde AA sz . '

3. AP-1 o] 444 3a Fgg4x e 4T

A A7 93t transcription factor 2] DNA A% vkg,
AA ¥4 2 puclear translocation process 3 &2 g%3 A3}
A 7159 23 714 o=H A3 w9 FaAdol AANHI 9.
welA, AP-1 transcription factor 7} insulin °f 9J3] A== FA
Z2] dq8} QoA TG WA 22X AL =AY A4FE @4
371 $isl, AP-1 9 AR %9 =24 7l5E €2 s = TRE
(TPA-responsive element) & ®#33 v CAT(chloramphenicol
acetyl transferase)-reporter gene & 3T3-F442A adipocyte ©f
transfection A7}, insulin A X]¥F CAT 9] a4 VAL &4 o=
A, F34 dde #4& 3 .

Insulin A X% CAT #A42 wiaFo} vlsio 54 o] F7lge
24, insulind] 23 {AA w#o] Ao AP-1 transcription factor
7} 2% 4L 3 gdso] By HAuY., o9 B2 W oA,
AP-1 9] insulin o] 2]3 DNA-binding activity ¢ ZAARE
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EMSA (electromobility shift assay) & AAIF o=4 &4 3.
E3 AP-1 7 DNA 7} 435 #§ sted Q487 a8 8L 3
= 1y}, £9]3 protein kinase inhibitor?] MEKI (MEK inhibitor) ¢}
DRB (CK II inhibitor) & A AX $#F EMSA & Ad fo=H,
MEK 3 CKII ¢ #8dd & sjAxx= & stJ4.

Insulin X2 <3t dlzxFdA AP-1 ¢ DNA-binding
activity 7} A1t 9J&EF o2 F7} (3 ) e, AP-1 5} DNA 9
B o= c-Jun # c-Fos 7 ¥ =Hol glSo] Il i
MEKI & AAA 3 AL, insulin o] 2§ AP-1 ¢] DNA binding
activity 9] S7lol= W3}yl Qe DRB A AHA AL 9 Ao,
insulin ] 2] DNA-binding activity 9] Z7}7} diZatd] vls] A A
3 ZAAYL nYgozH, CKI 7} insulin 9o AP-1 9
DNA-binding activity 57l F28 4&& g3 skl Y&l
AA Ha Qg BRI _

ojg Az, MX¥X9og BHY insulin®] N5/} MEXuo =
AdH o] YR Yo EAstn Q= CKIIQ AL F71 AFIA Hu,
a2 QA3te] AP-1 9 U wrgeo] zAFHW, weElA AP-1 9
DNA-binding activity 7} 5718 < Jdd<= 3yl 71538 2do] A
ot 3 Yt '

o]l 242 insulind] 93 9IS T2 = FARAE ¢ =3 /1A
S A9 3t T8 48 S e Al 9.
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