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Z}
=

AL =Rt vgk FHAE 2 g
v]7ke] F & (phenotypic expression) - #1EA]7]
#3t7] SslAde WIS Fo olsfst glofok
RS Fohlls 2L ekl 27]9) ¥

=
Aoz fFHEo] 10%14de] He vjaks =

o]

N
g

o

T

) e

g

B2k} o33 (association)

N= FE -3} (candidate gene)
T7F FHARZ St} o]Fel
tsted & 11l ZIsstant. 23, ol=d AT
22 AFAge] AR, #7)elc} ¥
ol AFAde] F7FEA Ytk olAFH o2 E ulule] ¥
el F2AE AskebA Q] AR A DA (rate limit-
ing) 2 AdlE|oix= F B2} (candidate gene) <l
o] Fth

FRAAAE AR A4 (body  composition),
A=Akl 2, AR odekio] EE (partitioning of
nutrient storage), =2 A%¢} T4 (food intake and
composition), ol|1=] A:8]=F (energy expenditure) =

L

]
A =4

B F T U FE RS A9 o9
(Warden et al). = shte] Anfejzt & 5= 9l A
< ¥R 3% 23 (monogenic disease) of 4
FH FAAE Ze Aoz, viula BEE EEnd

(monogenic & polygenic animal model) o 4] &=

£ Zoleh. olefd 4Ye &

= N
= & 3

o] (gene mutation)

2 A < (chromosomal region)
o] FA=EE F-31A7} 3l& Aotk
ol A7Ee FRFARR
, leptin §-4%}, B;-adrenergic &4,
uncoupling protein,
(IRS-1) o] 2}

insulin receptor substrate-1

1) ob FEX}, leptin FHX}

ob mouseol| A Bk AQIQIAE b FHIA}2
ol wfolgl= Zo] oln] ez o, fat ratell 4
= leptin &5 ¢] ¥o] wiFolzhz 7o) <A gl
t}. (Zhang et al., 1994, Chen et al., 1996, Lee et al,
1996) olelgt vink SER S oa)slr] 9)ske] nink
of gk wWell gl Al A 7kx7} glofok 3
o} 53] AAIE 2] 4153} (signalling) o] aix|ofof
. A7 Gzl Ao 2 0b FAARE Z]HH)
EollA Aidsks il leptine® FHET) 0b
T3] FEe AHRAE (fat cell mass), <&,

o 1
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Axbak: vluknt Feid FR 532} (Candidate genes and obesity)

# 1.1 Candidate genes and obesity: peer reviewed publications

Locus Asso/Link Phenotype studied %
Bs-adrenergic receptor A Insulin resistance, visceral fat, weight gain | Yes
Lipoprotein lipase A Hypertriglyceridemia in obesity No
Apolipoprotein D A Obesity, hyperinsulinemia, NIDDM Yes
Apolipoprotein B A Visceral fat, BMI Yes
LDL receptor A Obesity in hypertensive No
Dopamine receptor D2 A Obesity Yes
Insulin gene hvr A Hyperinsulinemia, visceral fat Yes
Tumor necrosis factor A Obesity No
Glucocorticoid receptor A Hyperinsulinemia No
Uncoupling protein 1 A Weight gain No
Uncoupling protein 2 L Resting metabolic rate No
Acyl carrier protein-1 L Obesity No
Ob, leptin receptor gene L Extreme obesity Yes
Insulin receptor substrate - 1 A Insulin resistance in obesity No
PPAR -y A Leptin in obese subjects Yes

glucocorticoid®} T2 A% (signal) & wi3}el] °3ke-
et Leptin Leptin 8-Ae} Agsh #zk
(choroid plexus) #} A]7d8H5-ol A B} Post-le-
ptin <=8 signalling-2 o}=] A& <2ix} g1x] gFgke
ool 1R ARER o)Fe] A Aoz Adsiw
k. s FEA] (neuropeptide Y/Y5) ¢+ thE 3F
Y= FFe)d Rt (melanocyte stimulating hormone/
melanocortin-4 receptor) o|tt. o]2}dF AL HAs}
A A& o qx] &w)e] WskE 742t} (Erickson
et al, 1996) =2 0b A=}, leptin AR
AA4g FH o))

Q7 A 0b F-ARAFS] 2H T4 (regulatory re-
gion) & 3937144 (genomic sequence)-& &2]A
%k (Gong et al, 1996). A BE-A ATl <7t 0b
AR A & NS wolr} numkakatel| A A s
2t} (Considine et al, 1996, Niki 1996, Montague
1997) ZHE 55 AR 2] A Lo} vukiA}
o|4] codon 133, guanine nucleotide 9 2 (dele-

ohl‘

tion) o] 7= %l Montague 1997). o)1+ Aoln]
THEARE leptine] A= UK, AASHA A=
Zlo] 7l ek 9 lepting Fof3hH AFo)
Zad 7ol s Aotk 2y, ob A9
<= Aze] glrhs ol Ak 2y 3o} (Clem-
ent et al. 1996, Reed et al. 1996) o]=gt Z 7} 4]
v|Ekztel| A 0b F-HALS] Hol= o} 2L nlgE o
ofdtie 7S & F otk = M2 E ob
AL A" locus7t okl 0b fr3iAke} 2
AAe sle viEke] H 227} e o2 fAA}
FAZ = drhe Aot} leptin ~&-Aol] #3F AT
Z3Yo] =gk 1997 de) E71E Be)] <]t B
} leptin ~8-#9) AR otz Bwsta gl
H|Rkgl Algholl s 23] lepting] FX7F S}
el 0b =LY wWel7} vluke] 3k Uglo
3R e A 253, post-leptin E-A] AR
Hogshe ok fr3AEe] wai|A 2 Aot

2o g
=

LA 1)
oo 9

)
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Zgek: vk #8542} (Candidate genes and obesity)

2) B;-adrenergic 2|

Bs-adrenergic T8 2R 24 712
2Rl fr=A dztge v

(Arner, 1995). ZAA Mz F2 PR=|upo] 2
Este g NP 23T 34

(white adipose tissue) o= E &= o] AulEs) (lipol-
ysis) ol Fostn] AAE ] Z719} leptin®] Fu)S
ZA3h= 24 (factor) o]t} 28122 B,-adrenergic
TEAE Weke) FHFHRLE o} F mjR A o)),

Bs-adrenergic ~8-A Trp6dArg o] (variant) =
ded AP FFEF ookt 249 AnE Ao
2 Fel] Ba=w 9ok (Clement et al, 199, Ka-
dowaki et al, 1995, Walston et al., 1995, Widen et
al., 1995 Fujisawa et al., 1996). Bs-adrenergic <=
A Trpb4Arg ol Aldh wjkskale} Q& x5
A 3T, Type 2 B 7oA W2 gl
o} Z2|E2 o]#{dt wWele uluk Apx9} Heis et
7] Brhe mlgkelut type 2 B o] 227} gl 7
- ZPA7IeH BAEE Ao AzkEle) A}

3) Uncoupling protein §&xX}

UCPs (uncoupling protein) & m|EZ =20} gl
e A2A (transporters) £ proton  xFo) X (gradi-
ent) & WAkt (dissipate), G2 AAE o= ut
Ak %S itk 2@ A9 UCPs7) whel )
UCP1(expressed in brown fat), UCP2(widely ex-
pressed), UCP3 (mainly skelectal muscle) -] ¢t}
UCPFrAAte] ol adztg (ofUx]4n]) o) &3
£ 53] vjuke] glel] T 9ic)

UCPT1 (expressed in brown fat)

°o]71-2 199511 Kopecky 5] transgenic A3 o] 4]
fFradAe2 ulEkel # (rat) & UCPE overexpression
AS7g st be 24227 Aol HE s
At UCP19] &4 (5 -flanking region) o) HAsH=
Bel T RELP (restriction fragment lenth polymorphi-
sm) £ 647152 124 H3EH AFox] ARupe =

HA7le A A=} givkx Bwstw 9ok (Ca-
ssard-Doulcier et al, 1996 from Quebec). Zj\}
e dATedAe dRAe] gtk Xag AeE 9
o} Z2EE o}x] gl Hlwo|r} 017 wEs)x|
%3 A3} expression studyellA] Z3=z|ojzjo &+
Zoltk. o] §32 A (regulatory region) ol
PPAR -y (peroxisome proliferator -activated receptor
gamma) & EF F o F93F A zHes
(transcriptional regulation factors) 7} gle] o]& I+
7335t7] 9%k A (Sears et al, 1996) 7} A3 =2 )
o}

UCP2 (widely expressed)

UCP2= UCP1#} 59%+ F93lch(Flewy et al,
1997) UCP2+= <Alell de] EE o] glon iy
X (macrophages) | 4] £3] E3-3}c}. < Bouchard
o (resting metabloic rate) & UCP29} 23+
AR/FA7} otk B ko).

UCP3

F2 skelectal musclesl#] & Ech (Boss et al,
1997 UCP2 ¢k= 71%7F 5 (homology) 342,
UCP1¥h= 57%7} E4sith. o}x] @e aF Zof 9]
o}

4) l&2l =27 substrate-1 gene

ke AP H o2 ugdiehy] Beks 259 type

= EPT AdE AFRA, oxI¥R
dyslipidemia), 3233} (hypertension) 2], s]&4
A%k (ischemic heart disease) 3 3} Zeiw] o]
of. 22, e B fHx) wo)
HjRke] & 227} 9)AY E 83 (phenotypic ex-
pression) 2 WH3FA|ZITE o|23F Apofo] BybAql A
Z3A wiste] T IRS-1 Aol gk 7o)
Al Sun 5o] Baslgdeh IRS-1L <l Alsukay
(generation of insulin signal) o} 414 3-8 g},
IRS-1= V&84 tyrosine kinased] 8 7=
(substrate) o]t}. B]E o]7o] WA &4 =L (in-

fr x0 o>
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=] RRS i

r.l

trinsic enzyme activity) & vERAE 9x]uk ofE
Az A B2} (signal transduction molecule) 2} 2%
7] $g cheA Ay <baA (multisite  docking
protein) 2 &4 Ft} IRS-1e] hsted 7|5 770
2] oy} 7P E3hA HAEE codon 972
(glycine to arginine) o]+ ®FABET} (Almind et al.,
1993). A= ofA|uk F 7Hef Aol A type 2 B
l‘LiF}ZHW Gly972ArgHie]e] Hl=r} F7b=|givka
Baskar gk e}, Winr) opd Aol A= e}
A= Qlohar s, welr} gl minke] opdd
s ded Y At sdcka Basksich
19954 Clausen 59 R.el] 23} IRS-1 ®Hol7}
= B A QgRAzkeAo] taEE RS 7|
& 4 9lew, IRS-19 HWolE zke njwkals t%:
1ol

51O
AT

;F

nr

= T
Q9] PAe] AslErke XE S%ch
= o, IRS-1 We] (Glydr2Arg) = AA A2 &
Aee el o] ohz) wimke g A
% FdEcke ¢ 4 ok,

2
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