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Monogenic human obesitys H¥, B8 487
+ A A POMC (proopiomelanocortin),
PCSK 1(prohormone convertase 1), SIM1 (single
minded 1), MC4R (melanocortin receptor 4),
MC3R (melanocortin receptor 3), CRHR1 and
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2 (corticotropin —releasing hormone receptor 1 [9-12], UCP-1[13], UCP3[14], ACE[15], 82—
and 2), GPR24 (G protein—coupled receptor 24) ol 84 Gln27Glul16,17], A3 —of=tld
o] s UH6]. @ 84 Trp64Arg[17-22], MC4R[22], leptin
Mendelian disorder®3i~ Achondroplasia, FEA[23,24], TGFBL[25] 5-°] Stk (lable 2).
Alstrom %7 BBS1 —8 (Bardet Biedl syndrome), o] & MEE FHA hd BaE TGFBI
Prader—Willi 59 & 38FF< «gko] UtH6]. (transforming growth factor beta—induced gene)
QTLs (quantitative trait loci, %A A A} of et Aol W [25] ¢.2011+137C>T, ¢.2589T
)= vk g vk FHEHE 94 A= >G, c651G>C Aol A wekat o] o1t v
TR A 9 A5 ZAIsE A9 GRS 221 T =2 weAdo] olgol Bard vkl /A
#H7F WA v o] T AFge] vk #esdo] 9l i UCP31[4], OB-R([23,24], TL-1[7],
= 7 AA2F = loch) 20487 RAHEATHGE]. TNF—a G-308A[8] tH&/del gt Ad-rrt.
v FddAdo] Sl AR 358718 AT TE Y, resistin g. 537 A>C g 420C>GS] vy
A SJuQlA ®arg Alo] 11371}, o] ZF 2004 742 vnkst B Ado] glalat[26], g2-ot=ee
Yol vk 21718 R AT Al Al B s ATk ARk T8 g Aol A Rk gy Ado] e
A7 E thom A7 A preixl viwtdE W a9 vH8,16]. =3 ACE 1/D 34 % BMI %
FAA O3 o] e 3k o5 59 ACE, AR A e do] vk [15]. PPARy
ADRB1,2,3, CART, CAPN, OB-R, MC3R, MC4R, Prol 2Alats A A F3ef G| x] v BMIe| A%
POMC, PPARr, TGFB1, UCP1 -3 S oltHe6] o] ¢Iar[9], UCP1 A-3826G thgAle] st &
(Table 1). 723 BMIg ##EAdL ¢lslew LDL cholesterol

3 #ed /o] A1 3]
Hads dae® g2 1053G/C, #3 Trp64Arg,
sh 0l H|Ok2ked S E A} oA PPARy 161C/T, UCP2 Ala55Val, UCP3 210C/T
oy Adel wst A+ 23 g2 1053G/C e 83
S o ® shjele] Bad vwEd Trp64Args] T do] Aad vivkn #d US&
Aol sk A4 IL-1[7], TNF-a[8], PPARy B IEQTH1T7].

Table 1. Evolution in the status of the human obesity gene map[6]

1994-1997 1998 1999 2000 2001 2002 2003 2004

Single gene mutation 2 6 6 6 6 6 6/7 10
Knock out and Tg - - - - - 38 55 166
Medelian disorder
39 16 20 24 25 33 41 49
with map location
Animal QTLs 95 67 98 115 165 168 183 221
Human QTLs form
) 3 8 14 21 33 68 139 204
genome wide scans
Candidate genes with
53 29 40 48 58 7 92 113

positive findings
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Table 2. Studies for obesity related genes in Korean

= S
o vhgAgel uwkstk Aol 9lgg W
il

BB KB

A % Argl6Gly 2

g) (Table 3).

Gene Study Subjects Associated with
obesity phenotypes
2 Kim et al (2002)[16] Control 43, obese 46 Not significant
DM control 44 obese 62 Not significant
Park et al (2005)[17] Adolescent 329 BMI
B3 Lee et al (1997)[20] 134 subjects type 2 DM Not signficant
Kim er al (1998)[18] 87 subjects WHR
Kim et al (1999)[19] 65 subjects Not significant
Oh et al (1999)[21] 53 subjects Not signifiant
Park et al (2005)[17] Adolescent 329 BMI
OB-R Suh et al (2001)[23] 81 nonobese subjects Visceral fat
Park et al (2006)[24] 1463 T2DM, control subjects BMI
PPARy  Oh et al (2000)[10] 229 subjects Not significant
Suh et al (2001)[11] 85 obese subjects BMI
92 nonobese subjects Subcutaneous fat
Kim et al (2004)[9] 1051 subjects BMI, WHR, fat mass
Rhee et al (2006)[12] 253 subjects Body weight
IL-1 Um et al (2003)[7] 261 women Not significant
TNF-¢  Um et al (2004)[8] 153 obese women WHR
MC4R  Kim et al (2003)[22] 85 nonobese subjects Not significant
141 obese subjects BMI, visceral fat
ACE Um et al (2003)[15] 155 obese women Not significant
UCP1 Oh et al (2004)[13] 190 subjects (BMI =30 kg/m’) Not significant
but LDL-cholesterol
Kim et al (1999)[19] 65 subjects Not significant
UCP3 Kim & Suh(2003)[14] 47 male obese subjects BMI
Resistin ~ Cho et al (2004)[26] 173 control subjects Not significant
411 type 2 DM subjects Not significant
TGFBI  Park ef al (2005)[25] 775 type 2 DM subjects Not significant

316 non-DM control subjects

BMI

s 824% 2% 2005

1 Glu27Glu
AT R
@} [29,30]. ]. -7 AF oA
- Sakane 5[31]¢] Oq:rLQJJr
%L To] e el v
VR Ry

bkgvs bbk

NARE W A% 7

(2: beta 2 adrenergic receptor, g3: beta 3 adrenergic receptor, OB-R: leptin receptor, PPAR y: peroxisome
proliferator activated receptor gamma, IL-1 or 6: interleukin 1 or 6, TNF-g: tumor necrosis factor alpha,
MC4R: melanocortin 4 receptor, ACE: angiotensin concerting enzyme, UCT 1/3: uncoupling protein 1/3,

TGFBI: transforming growth factor beta-induced.
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Table 3. Studies for weight change according to genotypes of obesity related genes

Gene Author Duration Method Association

2 Sakane et a 1(1999)[31] 3 months Exercise/diet Yes

B Fumeron et al (1996)[40] 2.5 months Low calorie diet No
Rawson et al (2002)[39] Calorie restriction No
Shiwaku et al (2003)[36] 3 months Behavioral Yes

UCP 1 Fumeron et al (1996)[30] 2.5 months Low calorie diet Yes

TNF-¢ Morris et al (2003)[47] 12 weeks Calorie restriction No

COMT Tworoger et al (2004)[46] 12 months Exercise Yes

CYPI9 Tworoger et al (2004)[46] 12 months Exercise Yes

B & IRS-1 Benecke et al (2000)[37] 13 weeks Yes

COMT & CYP19 Tworogers et al (2004)[46] 12 weeks

3 & OB-R Suh et al (2003)[41]

12 weeks

Exercise Yes
Orlistat No

32: beta 2 adrenergic receptor, f3: beta 3 adrenergic receptor, GNB3: G protein beta 3 subunit, TNF-
tumor necrosis factor alpha, UCP 1; uncoupling protein 1, CYP19: cytochrome P 450, COMT: catechol-
O-methyltransferase, IRS: insulin receptor substrate 1, OB-R; leptin receptor.
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gl G Ale] Zlss] Hojot x| ol Al 24
ARyell WAL Aol A = Aol Wol gt
[32]. AbFelA p3—of =z
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AR O ThA, UPAITE S T AlE T E )]
HA g0 A etk 4 A ArH33-35]. F,
p3—ct=ldd FEA 2 649A FUIAAolA E
HEZA(Trp) o] o274 (Arg) 08 A &HE= 74
A Aol 7y Aaal] 2k A Aol FolE sty 2
= Bjek Ol A 2% 9l A ol vt of
R A v AL 1995 Walston & [35] < &)
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1

kg) Wol7t Sl 2 AT A7 A THO kg) .
Benecke & 3713 Sakane & [38]8 AFolA%
olg} Bkl th ey Rawson 5 [39]19 A9
Fumeron 5 [40]8 AFolA] &= -2 874l u}p
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¢
o

o® T AT Bkl £8A fAR
5 0B-R #24 1340l 0 A% AFI=d 2

o] T (Table 3).

3. Uncoupling protein 1 S& X}

Uncoupling protein (839 @iz UCP) < A
WrkE v EE ot AstAlA D& EAAT
o #ojs uemAd R 37FF 3 A7 ).
UCP1i- #HolA &8 g Firshw o]z 2
I A Aol A] = MX] Wale] & A& 5
A ¢k Alom 2450 o UCP2E «4l
ol 53] AR FA T WAL, UCP3+& &
Aol 7 war ‘?i‘?l"@oﬂ AHsl= o7 A
QT 42]. UCP1 |AA ] 4o ¢=]5-H 8
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A A-3286GY] thEAd2 vkt BEGlaL
[34], Fumeron 5 [40]¢ 723 25748 &<t
AAF2 AR AT Al UCP1 §317 A—3286G
9] vr&/dol A Y AFTHAEl A4ATHAA 45
kg vs AG 5.7 kg vs GG 7.1 kg) (Table 3).

4. COMTRE X}

COMT (catechol—O—methyl—transferase)
Z1A4= catechol estrogen (2 —hydroxyestradiol) 2
S E7F doj A= A= (2—methoxyestradiol)
2 uHrE g4 Aol th COMT & Aol 8
o3 3371 9+ estrogen(2—hydroxyestradiol) &
W a7t E2 estrogen(2—methoxyestradiol)
© 7 wE=tH43]. Dawling S[4419 o725
valine®] methionine2.2 *|& (Vall08/158Met) &
735 COMTS 8457t dAs5| ot 3108
24 QAvk. #3 Pico (4519 A7A3 COMTe]
o8t AHE 2 —methoxyestradiol> X|WHA|I¥ & <
23 FoE AdAANT = AR ‘%Mﬂr

Tworoger s 46 ¢ COMT % CYP19 w479

ArAs HAF o4 17385 1 Hok 5471
T 8AA T Ad o] mhe AR Z}O] & Hlw g 23
COMT frx=te] Wolsd " AT Adsd 3
Sl vla BMI0.1 vs —0.6) 9 AT 7Fx
(0.7 kg vs —1.9kg) 7t A2, CYP19 84 3

Aol BErE ATE s Wkt

Morris 5 [4710] INF —a 484 thgde] up2
AT Aol & AsHd ot n e Aol &=
HAATHTable 3).
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