Seminar & Report

Bulletin of Food Technology
Vol.23, No 1. pp. 148-152

Keystone Symposia
Adipose Tissue Biology %] 2kz}7]

A Report on the Keystone Symposia-Adipose Tissue Biology

FTIE | blo| A2
Jin-Taek Hwang | Biogeron Food Technology Research Group

3924

nl= Z22tEol|A 7] #3}= Keystone Sym-
posia : Adipose Tissue Biology ©fl #2]8}e] n]yqt
it 7)1 AmaA de A7E g &2 W7
W g Al 2871 kel gk H4 s
H skl

s3] J1Q

« 8}3]1 : Keystone Symposia : Adipose Tissue
Biology

« 4712010, 1,23~ 1,29

« A2 v ZREEF 7)1 2E AU AlE

« N8 : 7]2E symposia 197210 Ao 2
UCLA Symposia on Molecular and
Cellular Biology® &Wsle] X5 9]
scientific conference2 WH3IA A

o}, A7k 503] o]4+e] conferenceE 7H

148

3 Z+2+e] meetingrlet 2509 9]
2] 8t3] A7AE 7183k it

d
TEE
F2 WwEUE

A E 2] JA| balanceZ FA5}7] 9|38k gene
networking®] HA L Hgt G} #H
metabolismel] §JoiA] vll$- =93k A7) k. 2
ZoA] SIRT 1(NAD'-dependent deacetylase SIRT
12 =3} B vl S8k Frixto] A o
YA tAtel] Bofals Tl A=A HERA| oA
insulin expression®} secretions Z213c}, S}
AHFA| E 2ol 523} cytokine?] adiponectin®]
£ F3l8te] Qled 43S T
sht}, theksk MlEZERY A glucose,
3 ZYZHE] thAtel] glojA] SIRT-
-gamma ¥ PGC-lalpha2] W& gl A}

i3
rl
)

X

i

2
Moo fe

b=

RCR

12 PPA

=



Keystone symposia : Adipose tissue biology

XS Z4-3s}e] M| beneficial effectE 7} t}
t},

SIRT-12 PPAR-gamma®] negative regulator®
A AAT 27 WAs s AEHe
d)o]E] ZA] SIRT-12 knock outr]Z] micex white
adipose tissue?] £2S S/l 7= A8 =49
alolom, o]eh= Wi 2 SIRT-1S PGC-lalpha®]
positive regulator24] PGC-lalphag $7}A]7]1
At 8 e A0 Y, 220
T SIRT-1°] Ql&d 74 7171 IRS2E
deacetylationA|F1 0 24 Ql&d o] ZHpAdS 7HA
A7) A2 e,
Target of rapamycin(TOR)&

protein kinase2A] mammalianox A|E o] A7

Nt

serine/threonine

3} survival, protein synthesis 2
Aahe fEA9 @ Dot

transcnpnon—-
Intracellular

rapamycin receptori ubiquitous proteingl

FKBP12(FK506-binding protein, molecular mass
of 12 kDa)o|t}, Mammalian protein mTOR + 289
kDa2 24 down stream®] S6KinaseS 2433} A
At a9

protein®] FAJS Z

T3k eEF29] A4S oA Y
A3t fe. 2ol TORE ¢

“ o} growth factore]] &J3) 2
A9] dysregulationS 93} -2
A% o o BN AS A
rapamycin< TORTH 2 o] 7| A =

sofiz A2 ok

1) rﬂ&‘i
o oX,
1o

o
-
rlr
o
©

o
o

A G
o]t}, Oldman groupol &
%23}2]Z o] 83}¢] high fat diet =% v]2He]
A8t A3 nutriento]] &3] w35}
target of rapamycin(TOR) ¥H] o] &3} ¥=
AL ol3kltt. TORS high fat dieto]d] -Fr=H
Hgko 2 Qg Ao 2 Y 7|5 HEshe
Aoz ek

Macrophage= 954

—_‘-“

o

ol

QL
T I ol [

gene

] _43“ §]—/\4§]. ﬂ‘—‘ VAl
o7 R ZHE 1nfectior10]1/} damage&
sensingdl= 98 gt} FH 2ol ol&
tissueo| A R o] =&=H|, obesityt plasminogen

o] adipose

activator inhibitor-1(PAI-1), C-reactive protein
(CRP), TNF-alpha and TL-6 72 proinflammatory
cytokineE2] £H| S EA7IH.

o]Z7] £u]|=|o] A TNF-alpha, IL-62} monocyte

chemoattractant protein-1(MCP-1)+
Z7HA71 AE&A 0 2 adiposity 2}
insulin resistance®]] Q&S v|x|7] Hc}, AdH o

circulating

level B35}

149



el st=Es

2 35w do]gollA], LPS-stimulated J774
macrophages medium< differentiated 3T3-L1
adipocytesol|] 2|3t & insulin® & glucose
uptakeZ =43t A3} glucose uptakeZ} ZHA3H=
Ao g Yestt) o]5¢] #8712 GLUT4 ¢}
IRS-1 expressiong 7rAaste] Qled AgHS
Bill= 2R et 292 & e
macrophaged|4] #H] ¥ cytokineE-2
FeE dodle Aor Heln,
Preadipocyte factor 1(Pref-1)< epidermal growth
factor-like repeat-containing proteins®] Notch/
Delta/Serrate family=2 4] 3T3-L1 preadip-ocytedl] B
o] & Hc}, Pref-12 transmembrane protein® 2.
50-kDa¢] soluble form 3} small soluble forms® 2
FAEC} o]=of 50-kDa soluble form& ADAM
family member, tumor necrosis factor-converting
enzyme(ADMA 17)°]| ]} released It} B=31 o] A
£ adipocyte differentiations¢F W& o] A H}
T2JA] Pref-1-2 adipogenesis®] 73 E3F oA ol =
o] Hl&d A¥H o R Pref-19] constitutive
expression< adipogenesisS A13Hc}, FAH4 w7
UEE glstr] flste] Al AEs Alsde 23
Pref-12 MEK/ERKA S AY F2E &3} Al7)=
AR et 3k o5 in vivo Ldlellx &
Qlet A, sox-97} interactiond} & AHA|E A&
= vl 20 R glakqir. o]9F tlEo] Sul
et al& 53t in vivoRR A ollA] mice lacking Pref-1-2

fat depositionS S7HA)7 1= AL Eelglar, o]} vk

th 2 mice overexpressing soluble Pref-1< fat mass
£ A7) Aog Selse] Preflo] Age] &
& oA & 4 Sl AAEA AAE I

Wnt signaling pathway+ el Z3t2]9] @7) &

150

ol 8% TS k= AR AR SloiA
of EAololl ofsl] Zute]e] Gl @] A
SHAl =k, H2 o] Wit Al
g EstlE g vxE A
2 U FFTFAARI APCE A
TS SN = B E 2 5 A =it
upebr tFet ekAlEe] o] Wnt AsHEAE
EZ o= st /g o]x) 3L itk Wnt pathway=
JRZHE AlFE o} cell-surface receptors 2l
frizzled family$} bindingS- 3}l o] A3} dishevelled
family proteins& /35} A|71A] Ho] f-catening
zAste] o]Zlo] Forof ofgg F/IATIA |
t}. Dishevelled(DSH)E memb-rane-associated
Wnt receptor complex?] key component ZA]
second complex ¢l axin, GSK-3, Z1&]3L protein
APCE A3t} Axin/GSK-3/APC complexs=
& B-catenin intracellular signaling molecule 2]
degradationS- Z318lt}, o] of w2} cytoplasmic -
catening ¢FA3}F A F|2L B-catenind nucleusS
2 o]F3}e] TCF/LEF family transcription factors$}
bindingdH] E|3l specific gene expressionS S7}
A 717 Het, BH o protein kinases®} protein
phosphatasesi= Wnt receptor complex®} 435 %
At Ao 2 dejA L Q1| casein kinase
L= GSK39]| 9]8 cytoplasmic domain LRP2]
Phosphorylation2 axin®} LRP9] bindingS Z2 38k
t} GSK3¢| oJ3F B-catenin®] ¢14Fs} TE3E SB-catenin
9] distruction F%=3H}. o] Wnt/beta catenin Al
S AGA= F o adipocyte differentiation®] 8
o 2EAZA WA ==, Wntlobe
adipocyte differentiationg Asl= A 02 ¥Ha] A

31 Ft-59] odte] 2231 osteoblastogenesis 2]



Keystone symposia : Adipose tissue biology =3

%83} transcription factor®] expressionol] 5 23}
ag s Ao 2 ek

Wit AlSHEe] 7 7HA] 8.8k AR frizzled
49} sexreted frizzled-related protein 5(sFRP5)&
adipogenesisA] W3l o] Z7}eh= 20 2 Vet
wlglA o]&2] Wnt related protein signaling®] ¢
A= QAT oA ek ofiel ALATS o
o F28 Eo] B 5 2182 oA Hsick

Matrix metalloproteinases(MMP)= MMPE}3l %
EEH 237k o] th2 JHj o] 54 aFo|t} o5
& MMP-12 Eeh3ll Eef ase 2 dejx glev
Zeb B35 9dstel. #H 2ol matrix meta-
lloproteinase(MMP) 2] adipose tissue®| patho-
physiologyE mouse model& ©]83}¢] 3}
=4, MMP-8& Al BE MMP and TIMP
transcription®] %Z:2] gonadal®} subcutaneous
fat depotso|A] B7AE St} Obese miceol A
MMP-3, -11, -12, -13, -14¢} TIMP-1 mRNAs+= 2+
o] F7}3F AL, MMP-7, -9, -16, -24%} TIMP-4+=
wlo] 123k

o F29] MMPS} TIMP mRNAsE mature
adipocytes Xt} stromal-vascular cellsol|A] ke
He As #EE F AU in vitrooll A 3T3-
F442A cellsS ©]-83}¢] mature adipocytes2 7%+
2 uwf MMP$} TIMP expression?] substantial
modulations®] dolwtt}, B3 in vito o5 2
2 adipose tissues= MMPs2} TIMPs 2] ¥l S 5
THAZIH o5 EMOR g oFEo] AR
3L AAIE 7 s A ESAT

Toll-like receptor(TLRs)+= patten recognition

receptor2A] innate immune system< 272 3}¢]

host defencedl] 83 d&-S it} HZo AT

Etmpy|

[= s

oA TLR-49] null mice”’} obseity induced
diabetesE o o= Sl&o] i zlet A73lE
2 o]&9] d&oA] immune system©] 38k g
2 @ e F2em A9S AW, TR,
R3 12|31 TLR42] ligand stimulation-2 11-6, TL-
8 Z12]3L MCP-1 %59 proinflammatory cytokine 2]
Hs S7A7IE As #3024 TIR

signaling2- human adipocyteol|A] H|7kol| 2J3)

=

L% 9%, insulin resistance 2 dyslipidemiadl] 5
238 factor¥ & A H3AH

MDM2+ P53 tumor suppressor] negative
regulator24] p533 bindingdlil p53 trans-
criptional activityg A8t €k, o7 714
MDM®| Zd w7 YFo] =t Mdm2e= thaFsh
siteo]] 212ks}7} o] Fo] 2] A| ¥}, DNA damage©l]
23} phosphorylation® Mdm2+= p3532] protein
function} stabilizationdl] 382 F+7| Fc}. o7
J3}] central acidic domain of Mdm2-& target®]
p539] degradationg Z718HA €}, o|9} &2
MDM29] FAEAA o] A&} tlEe] ol 1]
HhME Fadh A3E sh= Zlo] W AA =
=), MDM2E PPAR gamma 29] 8-S Z7}A]
7l X739 cascaded] Brofeh= AoR W
St = At

Retinoblastoma gene(RB1)- tumor suppressor
genel @ A& WA A A HAEH E2F
transcription factors family S A& 24 A Eo] &
215 Al 202 B AA =Tt

FZoll= pRb7F APRAE E3loll Sa% 93-S
ke AR WA HAsH ol ALAE
E3tel] SlolA] induction®= HHR geneEe] /<

ZA3= 2o 2 B AT, PPAR(peroxisome

151



el st=Es

proliferator acceptor receptor) 2} C/EBP families A]
WAE E3bolr T3 9L s RB= C/EBP
proteins¥} cognate DNA sequences®}2] binding- &
Z3}ar, o] A3ZA] C/EBP R responsive promoter
9] transactivatione Z7}A 7] A ok, & ke 2187
71+ pRb deficient MEF cells adipogenesis®] ¢
AS fxdth, w3 ELF7 pRb null cells GA|
A8} ¥ = pRb
(+/+) ELF1 cells< differentiationg 5714171 7] Hct,
LKB12] mutation peutzJeghers syndrome(PJS)

adipogenic differentiation<-

< %7}A)7]+ melanocytic macules, hamart-
omatous polyps B+ numerous cancers] risk S
Z7MA 715}, Human LKB1(hLKB1) gene2 ser-
ine/threonine protein kinase 24 o] HA] AHA| X
M T8t A3 sk ASR FHd WA
A=l adipogenesiso|A F 23k ATS =
CREB mediated gene expression®] IKB13} 174 9]
down stream$] AMP-activated protein kinaseol] ]
A AAHE dobliAl HAT SRNAE o] &35
LKB12] knock down2 CREB mediated lipogenic
gene expressiong Z7HA171E Ao 2 VER}
o, LKB1o] W]t oAl Az Eblo] 2 % 9le
= A =,

=~
=

1A}

B

Dr, Jeffrey M., Friedman, Rockefeller University,
USA

Dr. Silvia Corvera, University of Massachusetts
Medical School, USA

21, bt ofsh et
FFEEsta oj7fe) et

Dr, 44

]
Dr, 4oF

152

oN

oA

Keystone Symposia: Adipose tissue biology &}
3l+= 3o compoundZb A A E231E A5}
A ABA ] A3k F30 w) dod & Qe
AEW 287125 obF AAIsHAl 28al =2l
oz S99 HolHE Agstidt. £ AEFE
] ?ﬂ?éﬂrﬂ HEo] s a5t &
Freex diole 9] A=l HallA

o)

N

0

Al

2

o

o

=

HN o,
H =

>

fo

o

o

hej

L
oo fo

=}
9}35»

<3|
=4
aee 4us 2428 A

éjo_t
o ¥
REL
=2
ll
ot
g2
2
XN
> 2l
ml<>§
oy
- to,
e}
=
g
Q
=3
1o
fl

s3] 90eh.



