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A stra t 

The pape  e ie s e e t p o le s i  u de sta di g of the ge eti  asis a d ge e/ge e, as 
ell as ge e/e i o e t i te a tio  i  the de elop e t of o esit  a d its o pli atio s. 

I trodu tio  

I  e e t ea s, o esit  has e o e a ajo  pu li  health p o le  o i g to its p e ale e, 
hi h sta ds at o e tha  % i  e tai  ou t ies, ith its ala i g i ease i  hild e . 

The ole ula  e ha is s espo si le fo  fat ass a u ulatio  a d ai te a e a e still 
to e elu idated. O esit  esults f o  the i te a tio  of e i o e tal fa to s  high alo ie 
de sit  diet a d edu tio  i  ph si al a ti it  a d he edita  fa to s. This has ee  sho  

 u e ous epide iologi al studies a ied out i  la ge a d diffe e t populatio s hi h 
a  eth i all  t i s ought up togethe  o  sepa atel , adopted hild e , u lea  fa ilies, 

et .  [ - ]. 
O esit  has a e  hete oge eous phe ot pi  e p essio  a d the ole ula  e ha is s 
i ol ed i  its de elop e t a e di e se. A o di g to se e al studies,  to % of eight 
a iatio  ight e att i uted to ge eti  fa to s [ - ]. Toda , the pa ti ipatio  of ge eti  

fa to s i  the de elop e t of o esit  a  e su a ized as follo s: 

• si gle utatio s o t i ute to the de elop e t of o esit  o oge i  o esit . 
These fo s of o esit  a e a e, ut e  se e e a d ge e all  sta t i  hildhood [ ];

• se e al ge eti  a ia ts i te a t ith a  "at- isk" e i o e t hat esults i  the 
de elop e t of o o  o esit  pol ge i  o esit . 

Ge eti  a iatio  of ea h sus epti ilit  ge e, take  i di iduall , has a i i al effe t o  
eight gai . Ho e e , the u ulati e o t i utio  of these ge es e o es sig ifi a t he  

the e is a  i te a tio  ith e i o e tal fa to s p edisposi g to thei  phe ot pi  
e p essio  o e eati g, edu tio  i  ph si al a ti it , ho o al ha ges, o  so ioe o o i  
fa to s . The o o  disease/ o o  a ia t h pothesis fo  o esit  has ee  p oposed 
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[ ]. It suggests that the ge eti  isk fo  o esit  is due to the oe iste e of disease-
p o oti g f e ue t alleles i  the o ga is . As a o se ue e, the pe e tage of de eloped 
o esit  att i uted to the  is high att i uta le isk . This is a u e t h pothesis i  
u de sta di g of " ultifa to ial diseases". Ho e e , e e  st o g elie e s of this 
h pothesis ag ee, that i  e tai  i u sta es, the ole of a e a ia t alleles a  
i te e e ,  . The isk fo  o o  o esit  ould e also att i uted to the p ese e of the 
e tai  u e  of lo i, ea h ith the ultifa to ial disease - o esit  p edisposi g, lo  

f e ue  alleles [ ]. At p ese t ti e, these t o h potheses a e alid, e ause the ge eti  
app oa h has ot allo ed o e to e o fi ed o e tha  the othe  [ ]. 
Nu e ous studies usi g oth a didate ge e a d ge o e- ide app oa hes ha e ee  used 
to ide tif  ge es p edisposi g to o esit . As a esult, the Hu a  O esit  Ge e Map 
u e tl  updated as pu lished i  Ma h . It as the th f o  the se ies of e ie s 
olle ti g a d epo ti g the pu li atio s a out ge es elated to o esit  [ ]. I  the u e t 
o k e p ese t the p o le s ith li kage of ge e pol o phis  a d phe ot pe 

e p essed  eta oli  t aits. 

 Mo oge i  for s of o esity 

O esit  is seldo  aused  a si gle ge e defe t i  ge e al populatio  [ ].Ta le  sho s
the ge e a ia ts ide tified so fa  i  fa ilies ith o esit , o  the a ia ts hi h e e o l
fou d i  o ese i di iduals [ ]. 

Ta le  Ge es ausi g o oge i  fo s of o esit  i  hu a s. 

Ge e Refe e e

Lepti  LEP  [ , ; ]

Lepti  e epto  LEPR  [ ]

P o-opio ela o o ti  POMC  [ ; ]

P oho o e o e tase-  PC  = 
E to u leotide 
p ophosphatase/phosphodieste ase  
ENPP  

[ , ]

Mela i - o e t ati g ho o e e epto   
MCHR  = G p otei - oupled e epto   
GPR  

[ ]

Mela o o ti -  e epto  MC R  [ ]

Mela o ti -  e epto  MC R  [ , , ]

Co ti ot opi - eleasi g ho o e e epto -  [ ]
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CRHR  

Co ti ot opi - eleasi g ho o e e epto  -  
CRHR  

[ ]

HLH-PAS t a s iptio  fa to  SIM [ , ]

The lo i g of the o  ge e i  the ouse a d its hu a  ho ologue, Lepti  [ ] p o ided the 
fi st e a ple of a ausal elatio ship et ee  a utatio  a d o esit . T o diffe e t 

utatio s dis upti g the st u tu e of the Lepti  ge e ha e so fa  ee  ide tified i   
o idl  o ese hild e  [ , , ]. T eat e t of these hild e  ith e o i a t lepti  

p otei , d a ati all  o alised eight, pu e t  as ell as edu ed the ost of eta oli  
s d o e s pto s [ ]. It is ho e e  ot the ase of the o o  o esit , si e o ese 
i di iduals de o st ate the ele ated se u  lepti  le els a d lepti  esista e [ , ]. Fo  
the a e fo s of o esit , utatio s of the ela o o ti  e epto  MC R  e e ide tified, 
a d thei  p e ale e has ee  esti ated to e as high as - % a o g o ese hild e  [ , 

, ,]. The deg ee of o esit  i  i di iduals a i g the MC R utatio  a ies a d these 
i di iduals a e usuall  also talle . A e e t eta-a al sis suggests that the o o  allele of 
the Val Ile a ia t i  the odi g egio  of the MC R is asso iated ith o esit , he eas 
the a e allele Ile  ith a f e ue  of %  is o e o o  i  lea  i di iduals [ ]. The 
Ile  allele has ee  fou d to e also asso iated ith lo e  BMI [ ]. 

O esity li ked to the large-s ale hro oso al utatio s 

I  additio  to ge eti  defe ts ostl  affe ti g od  eight, u e ous s d o es featu i g 
o esit  as o e of the s pto s ha e ee  apped to e tai  h o oso al lo i, a d fo  
so e of these ases the u de l i g ge e has ee  ide tified [ ]. P ade -Willi is the ost 
o o  s d o e affe ti g e e  , - ,  e o s a ea  [ , ]. The P ade -Willi 

s d o e is a  i p i ti g diso de  that is usuall  aused  a deletio  of  pate all  
i he ited h o oso e  egio . 
The o igi  of o esit  is o e o ple  i  Ba det-Biedl s d o e BBS , hi h is 
ha a te ized  si  ai  featu es su h as: od- o e-d st oph  the ost f e ue t 

phe ot pe , pol da t l , lea i g disa ilities, h pogo adis  i  ales, e al a o alities 
a d o esit . I  BBS patie ts, o esit  o u s ith a  ea l  o set, usuall  a isi g ithi  the 
fi st fe  ea s of life. The ge eti  asis of BBS is t pi all  autoso al e essi e, ho e e , the 
o u e e of t ialleli  i he ita e has ee  suggested i  so e fa ilies [ ]. 

The ge eti  a kg ou d of the o o  fo s of o esit  
 The fi st e ide e that ge eti s is i po ta t i  o o , o -s d o i  o esit  a e f o  
a stud  that as pu lished ea l   ea s ago. I  , the Natio al Hea t, Lu g a d Blood 
I stitute NHLBI  T i  Stud  fi st i di ated the possi ilit  that the o se ed fa ilial 
agg egatio  fo  o esit  as due to ge eti  fa to s athe   tha   e i o e t [ ]. 
Su se ue tl , i  , Stu ka d used ,  o oz goti  a d ,  diz goti  t i  pai s, a d 
esti ated a he ita ilit  alue fo  eight of . , hi h i eased to .  afte  the - ea  
follo -up [ ]. These alues e e si ila  to the he ita ilit  alue of .  fo  height that as 
esti ated i  the sa e stud . 
A hild e  adoptio  stud  sho ed at the sa e ti e si ila  esults i  suppo t of a ge eti  
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i flue e o  od  eight, ith adopted hild e  ha i g od  sizes o e si ila  to those of 
thei  iologi al pa e ts tha  thei  adopted pa e ts a oss the hole a ge of od  size [ ]. 
These studies e e effe ti el  o i ed i  a se i al pape  i   that e a i ed ide ti al 
a d f ate al t i s that e e ea ed togethe  a d apa t [ ]. Si ila l  to the p e ious studies 
the i t a-pai  o elatio  oeffi ie ts fo  o esit  phe ot pes of .  fo  e  a d .  fo  

o e  e e epo ted. Sha ed e i o e t see ed to ha e o easu a le effe t a d o -
sha ed pe so al e i o e t o t i uted a out % of the a ia e  , . 
 Multiple ge o e- ide s a s ha e ee  pe fo ed fo  o esit  a d t aits elated to od  
o positio  [ ]. T pi all  i  o ple  diso de s,  fi st ide tifi atio  of a egio  li ked to the 

disease does ot auto ati all  lead to a epli atio  i  a follo -up stud  pe fo ed i  
a othe  stud  sa ple . Ho e e , e ide e of li kage lod s o e > .  o  p < .  fo  
o esit  a d t aits elated to od  o positio  has ee  ide tified i  se e al studies fo  
e tai  h o oso e egio s . 

Mo e tha  th ee hu d ed ge e pol o phis s ha e ee  fou d to e asso iated ith 
o o  fo s of o esit , although u h s alle  u e  of the  has ee  o fi ed  

the studies a ied out i  diffe e t eth i  populatio s[ ]. This a  e e plai ed  the 
se e al auses i ludi g the s all isk that the disease asso iated a ia t p ese ts, s all 
stud  sa ple size , a d the li kage dise uili iu  et ee  the a tual ausati e a ia ts a d 
the a ia ts tested i  the stud . The ge e-ge e o  ge e e i o e t i te a tio s a d 
phe ot pi  hete oge eit  a  also o pli ate the a al sis, if the stud  populatio s ha e 
the diffe e t haplot pe a kg ou ds o  diffe e t e i o e tal e posu es. Despite these 
diffi ulties, the i itial asso iatio s of so e ge es ith o esit  o  elated phe ot pes ha e 

ee  epli ated e ie ed i  . The esults of a  ge eti  studies, that o e  a la ge 
u e  of ge es a d h o oso al egio s, a e epo ted ea h ea  i  the i te atio al 

jou al: O esit  Resea h [ ]. We ill ot gi e details o  all studies, ut ill p o ide 
illust ati e e a ples. Ta le  illust ates the path a s i  hi h ge eti  pol o phis s a  
affe t the ph siologi al path a s i ol ed i  the egulatio  of e e g  ala e, he e  
i easi g the sus epti ilit  to de elopi g o esit  i  a gi e  e i o e tal setti g. 
E a ples of putati e a didate ge es a e gi e  fo  ea h path a . 

Ta le . Diffe e t e ha is s  hi h ge eti s is e pe ted to pla  a ole i  the 
de elop e t of o esit ; e a ples of putati e a didate ge es a e gi e  fo  ea h atego . 
The ge es a e a otated ith the app o ed ge e s ol Hu a  Ge o e No e latu e 
Data ase . Adapted f o  efe e e  a d  

 Meta oli  path ay Physiologi al 
e ha is  

Ca didate ge es/protei s 

Adipose tissue 

De elop e t a d 
a u ulatio  

Adipo te 
diffe e tiatio , fat 
a u ulatio  

FOXC , PPARA, PPARD, PPARG, RXRA, RXRB

Meta oli  fu tio  Bala e et ee  lipids 
elease a d 

a u ulatio  

VLDLR, LIPE, LPL, SCD, UCP , ADRB , 
ADRB , ADRB , ADRA A, ADRA B, 
INSR,FABP; CD  
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E do i e fu tio  Sig als f o  adipose 
tissue to e t al 
egulatio  of e e g  
ala e 

LEP, LEPR, NPPA, SPARC, TNF, IL , AMP ,

E erg  i take 

Ce t al H pothala i  
eu ot a s itte s o  
e epto s 

NPY, NPYR, POMC, MC R,LEPR, CART, 
HT C, CCKAR, AGRP 

Pe iphe al Ho o es o  othe  
sig ali g o pou ds 
i ol ed i  appetite 
egulatio  

CCK, APOA-IV, GHRL, PPY, GLP GIP 

Food p efe e es P efe e e fo  s eet, 
fat, a e sio  to e tai  
f uits a d egeta les 
due to high se siti it  
to itte  taste. 

TAS R, TAS R

E erg  e pe diture 

  

Ce t al 

H pothala i  
eu ot a s itte s o  
e epto s 

MC R, Dopa i  R, NPYR 

Mediato  S patho-ad e e gi  
s ste  

ADRB , ADREB , ADRB , ADRA A, ADRA B

Effe to s EE as su h, fat 
o idatio  

UCP , UCP , UCP

A reviatio s: 

ADRB - eta-  ad e e gi  e epto ; ADRB - eta-  ad e e gi  e epto ; ADRA A -alpha- A-, 
e epto ADRA B -alpha- B-, e epto ; ADRB - eta-  ad e e gi  e epto ; 

ad e e gi ,; AGRP- agouti- elated p otei ; AMP - a i oe o i  a tige - elated ell 
adhesio  ole ule pseudoge e ; APOA-IV- apolipop otei  A-IV; CCK-
hole stoki i ; CCKAR- hole stoki i  A e epto ; Dopa i  R- dopa i e gi  D  
e epto ; FABP: - Fatt  a id i di g p otei ;FOXC - fo khead o  p otei  C ; GHRL-

gh eli ; GLP- glu ago -like peptide; HT C- -h d o t pta i e C e epto ;IL - i te leuki  
 i te fe o , eta ; INSR- i suli  e epto ; LEP-lepti ; LEPR- lepti  e epto ; LIPE- lipase, 

ho o e-se siti e; LPL- lipop otei  lipase; MC R- ela o o ti   e epto ; NPPA-
at iu eti  peptide p e u so  A;NPY- eu opeptide Y; NPYR- eu opeptide Y 
e epto ; POMC- p oopio ela o o ti ; PPARA- pe o iso e p olife ati e a ti ated e epto , 

alpha; PPARD- pe o iso e p olife ati e a ti ated e epto , delta; PPARG- pe o iso e 
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p olife ati e a ti ated e epto , ga a; PPY- pa eati  pol peptide; RXRA- eti oi  a id 
e epto  RXR-alpha; RXRB- eti oi  a id e epto  RXR- eta; SCD- stea o l-CoA desatu ase 
delta- -desatu ase ; SPARC- se eted p otei , a idi , stei e- i h osteo e ti ; TAS R-

taste e epto , t pe ; TAS R- taste e epto , t pe ; TNF- tu o  e osis fa to ; UCP -
u oupli g p otei   ito ho d ial, p oto  a ie ; UCP - u oupli g p otei   

ito ho d ial, p oto  a ie ; UCP - u oupli g p otei   ito ho d ial, p oto  
a ie ; VLDLR- e  lo -de sit  lipop otei  e epto ; 

The ge es fo  hi h at least fi e diffe e t studies fou d asso iatio  ith o o  o esit  o
o esit  elated phe ot pes i lude Adipo e ti ; Ad e e gi : eta- - a d eta- - e epto s 
ADRB  a d ADRB ; Gua i e u leotide i di g p otei  G p otei , eta pol peptide 
GNB ; I te leuki   i te fe o , eta  IL ; I suli ; Lepti  LEP , Lepti  e epto  LEPR ;

La i  A/C LIPE ; Nu lea  e epto  su fa il  , g oup C e e   NR C ; PPARG; Tu o
e osis fa to  TNF supe fa il , e e   TNF ; as ell as U oupli g  p otei s ,  a d  

ito ho d ial, p oto  a ie  UCP , UCP  a d UCP  [ e ie ed i  ].
 Re e tl  a ked p og ess has ee  ade i  the ide tifi atio  of o esit  p edisposi g
ge es usi g ge o e- ide li kage a d su se ue t fi e appi g studies [ , , ,]. The

e efit of the positio al lo i g st ateg  is that it does ot el  o  a  p e-e isti g 
k o ledge of the ge es that u de lie the i estigated t ait. Pa ti ula l , fo  o ditio s su h
as o esit  this a  e useful si e the e is as et li ited i fo atio  a aila le, fo  i sta e
ega di g the appetite egulatio . The fi st a didate ge e fo  o esit  ide tified th ough the 

ge o e ide app oa h as Gluta ate de a o lase  GAD  o  h o oso e p  [ ].
It e odes the gluta i  a id de a o lase e z e GAD  hi h is suggested to e
o e ted ith o esit   the h pothala i  egulatio  of food i take  the fo atio  of

the γ-a i o ut i  a id GABA  f o  the gluta i  a id. GABA fu tio s togethe  ith
eu opeptide Y i  the pa a e t i ula  u leus i easi g food i take. GAD  pol o phis s
e e de o st ated to e asso iated ith hildhood o esit , high i th eight a d i ge 

eati g [ ]. Ho e e , the e e t epli atio  stud  o  Ge a , A e i a  a d Ca adia
populatio s did ot o fi  the sig ifi a t asso iatio  of this ge e ith o esit  [ ].
A othe  i te esti g e a ple is the E to u leotide p ophosphatase/phosphodieste ase  
ENPP  ge e i  h o oso e - . This -  egio  has ee  p e iousl  

de o st ated to e li ked to o esit  [ , ], BMI [ ], i suli  se etio  [ , ] a d T DM
[ , , , ]. Re e tl , a ia ts i  ENPP  e e ide tified to e o e ted ith o esit  
a d T DM [ ]. ENPP  e odes a p oho o e o e tase- , the e z e hi h i hi its the 
i suli  e epto  ki ase a ti it  a d su se ue t ellula  sig ali g of i suli  [ , ]. ENPP  is
also i ol ed i  the post-t a slatio al p o essi g of the p opeptide that is e oded  the 
POMC ge e. Spli i g of the p opeptide esults i  the ge e atio  of ad e o o ti ot opi , β-
lipot opi , α-, β- a d γ- ela o te-sti ulati g ho o es
Beside the utatio s of the u lea  ge o e, se e al utatio s i  the ito ho d ial DNA 
ha e ee  p o ed to e asso iated ith o esit  a d elated o pli atio s [ ]. 

  

The ge e poly orphis  pro oti g the o esity-related eta oli  o pli atio s 

 I  additio  to ge es - egulati g est i tio s of alo i  i take apetite , the u e ous ge e 
a ia ts ha e ee  ide tified hi h appea a e o t i ute to a iatio  i  lipid eta olis ,
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te oge esis, adipose tissue diffe e tiatio , i u o-i fla ato  p o ess, i suli  
esista e/ p edispose to dia etes, th o oe olis  et . E a ples of su h ge es a e gi e  

i  Ta le . 

 Ta le . E a ples of ge es ith o o  a iatio s asso iated ith o esit - elated 
eta oli  distu a es. Adapted f o  efe e es  , ,  a d  

Path ay Me ha is The ge e/protei  poly orphis s 

Atheros lerosis 

Lipid t a spo t a d 
eta olis  

Plas a o e t atio  
of lipopop otei , 
e e se holeste ol 

t a spo t effe ti e ess

APOA-I, APOA-II, APO-AIV, apo a , APOB, 
APOC-II, APOC-III, APOC-IV, APOD, APOE, 
APOH, APOJ, CETP, PLTP, MTP, FATPI, 
FABP , LDLR, LRP, SR-BI, VLDLR, LPL, HL, 
LCAT, PON , PON , ABCA  

Hyperte sio  

Re i -a giote si  
s ste  

A giote si  II; 
aso o st i tio  

AGT, ACE, CYP B

Sodiu  
t a spo t/ eta olis  

Sodiu  ete tio E aC, addu i , -h dro steroid 
deh droge ase 

G-p otei s G-li ked e epto s 
a ti it  

GNAS , adre ergi  re eptors 

E dotheliu  asso iated 
fa to s 

E dothelial d sfu tio iNOS, eENOS ,tPA, PAI, VEGF 

He ostasis/Thro osis 

Platelet su fa e 
gl op otei s 

Platelet adhesio  a d 
agg egatio  

Gl oprotei Ia, I

Coagulatio  fa to s Th o oe olis Fi ri oge , prothro i , fa tor V, fa tor 
VII, fa tor VIII, fa tor IX, fa torXII, Fa tor 
XIII, thro o oduli  

Th o ol ti  s ste Defe ti e th o ol sis tPA, PAI-I

Type 2 dia etes 

E e g  eta olis  
egulato s 

T a s iptio  fa to s PPARA, PPARG, HNF A, HNF A; -Tor

I suli  P otei s a d e epto s Adipo e ti , KCNJ , CAPN , TCF , IRS
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se siti it / esista e

I fla atio  

I fla atio  fa to s E p essed i  
adipo tes a d lood 
ells 

TNFa, TNF , TGF , TGF , IL , IL ra, 
CD , P-sele ti , E-sele ti , PCA -  

* A re iatio s: ABCA - ATP- i di g assette, su -fa il  A ABC , e e  ; ACE- 
a giote si - o e ti g e z e; AGT a giote si oge ; apo a - apolipop otei  little a;APOA-
I- apolipop otei  A-I; APOA-II- apo A-II; APOB- apo B; APOC-II- apo C-II; APOC-III- apo C-III; 
APOC-IV- apo C-IV; APOD- apo D; APOE- apo E; APOH- apo H; APOJ- apo J; CAPN - alpai  

; CD - o o te diffe e tiatio  a tige  CD ; CETP- holeste l este  t a sfe  p otei ; 
CYP B - to h o e P , fa il  , su fa il  B, pol peptide ; E aC- e a ti ; ENOS- 
e dothelial it i  o ide s thase; FABP - fatt  a id i di g p otei  ; FATPI- Fatt  a id 
t a spo te - ; GNAS - Gs p otei  alpha su u it; HL- hepati  lipase; HNF A- hepato te 

u lea  fa to  -alpha; HNF A- hepato te u lea  fa to  -alpha; IL - i te leuki  ; IL a- 
i te leuki -  e epto  a tago ist p otei ; INOS- i du i le it i  o ide s thetase; IRS - 
i suli  e epto  su st ate ; KCNJ - potassiu  i a dl - e tif i g ha el, su fa il  J, 

e e  ; LCAT- le ithi - holeste ol a lt a sfe ase; LDLR- lo  de sit  lipop otei  
e epto ; LRP- lo  de sit  lipop otei  e epto - elated p otei ; MTP- i oso al 

t igl e ide t a sfe  p otei  la ge pol peptide, kDa ; PCA - - platelet/e dothelial ell 
adhesio  ole ule CD  a tige ; PLTP- phospholipid t a sfe  p otei ; PON - pa ao o ase 

; PON - pa ao o ase ; SR-BI- s a e ge  e epto  lass B; TCF - t a s iptio  fa to  , 
hepati ; TNFa- tu o  e osis fa to  alpha; TNF - tu o  e osis fa to  eta; TNF - tu o  

e osis fa to  eta- ; TNF - tu o  e osis fa to  eta- ; TPA- tissue plas i oge  
a ti ato ; 

  

Ge e-ge e i tera tio  i  polyge i  odel of o esity 

The i te p etatio  of ge eti  a d e i o e tal a ia es fo  ulti a iate a d fu tio  
alued phe ot pes e ai  the ai  p o le  fo  esti atio  a d i te p etatio . De iatio  

f o  health att i uta le to o o  o ple  diso de s su h as all o po e ts of o esit  
t pi all  agg egate i  fa ilies, ut the  do ot seg egate as Me delia  si gle ge es. The 

e  appli atio s of k o  ultidi e sio al statisti al ethods: su h as p i ipal 
o po e t a al sis PC  a d luste  a al sis to e aluate the ge eti  a iatio  o se ue es 

is p ese tl  used to sol e this p o le . PCs a e i ple e ted e ause the  a e statisti all  
i depe de t o thogo al , des i e the a i u  a ou t of a iatio  ith the i i u  

u e s of pa a ete s, a d the  a e eas  to e p ese ted g aphi all . E e  he  the 
phe ot pe of i te est has a la ge u e  of ha a te isti s di e sio s i  Eu lides spa e , 

ost of a iatio s a e t pi all  asso iated ith a s all u e  of p i ipal o po e ts a d 
the p i ipal o po e t a al sis a  e used to isualize patte  of ge eti  a iatio . I  
this ode, the ge eti  p i ipal o po e ts a e al ulated f o  a  esti ate of the full 
ge eti  o a ia e st u tu e [ , ]. Di e t esti atio  of the p i ipal o po e ts edu es 
the u e  of pa a ete s to e easu ed [ ]. 
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The a othe  ethod- luste  a al sis, si ila l  to p i ipal o po e t a al sis, p ese ts 
ot o l  ai  pools of ge es ut also the hie a h  ith diffe e t ph siologi al sig ifi a e 

[ , , ]. 
 

 
Figu e :The p i ipal o po e t a al sis seg egate the ge eti  t aits a o di g to its 
si ila ities i  fo atio  of phe ot pe 
 

 

Figu e :Cluste  a al sis. Lipid a d postp a dial lipe ia pa a ete s, a d od  ass i de  as 
depe de t a ia les a d age, se , a d ea h of the ge eti  a ia ts as p edi to s e e used 
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Figu e  a d Figu e  sho  the e a ples of usage of oth: PC-a al sis as ell as luster 
a al sis i  our stud . A  appli atio  to the a al sis of  ost popular ge eti  traits a d its 
phe ot pi  hara teristi s re orded duri g the fa iliar o esit  stud  i  South Pola d is 
gi e . our results, Jour al of Cli  Che  La  Med  i  press . 
Due to the i ple e ted a al sis it has ee  de o strated that tra s riptio  fa tors FOXC  
a d PPAR-γ  pol orphis s losel  i tera t ith ea h other a d ith the aria ilit  of 
ge es regulati g the ar oh drate eta olis . It is a  argu e t for sear h of ethods 
des ri i g the i tera tio  et ee  the pol orphis  of utrie t-se siti e tra s riptio  
fa tors i  regulati g the eta olis  of the od . 
The risk of de elopi g diet-depe de t o esit  is likel  to i ol e i tera tio s et ee  a  
o o  ut eakl  pe etra t ge eti  aria ts a d u erous e iro e tal a d/or 

perso al histor  fa tors. The o stru tio  of the diet - depe de t disease risk odel ith 
oth ge eti  a d e iro e tal/perso al histor  easures to predi t a spe ifi  risk of 

de elop e t of diseases i  the earl  stage of life a d at the stage of the a se e of 
s dro es is er  a itious ut u realisti  goal at this ti e. Thus the spe ifi  tests to 
alidate ge eti  arkers i  aspe ts of utritio  are e essar . 

The i suli  output i  respo se to the high ar oh drate or high fat diet see s to e the er  
pro isi g para eter. We ha e de o strated the differe e i  i suli  output et ee  the 
opposite allele of o esit  risk that ge e arries i  rea tio  to sta dard high fat or high 
glu ose o erload postpra dial tests . The ge ot pe depe de t, utrie t i du ed i suli  
output ratio NIOR , as a result of the differe t dietar  load is prese ted i  Fig . The 
i trodu tio  of NIOR allo s for possi le segregatio  of the patie ts ith ge e 
pol orphis s at risk to de elop  i suli  resista e i  relatio  to diet. Fig  our results, 
Jour al of Cli  Che  La  Med  i  press  
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Figu e . The a ki g of the  a didates-ge es a o di g to AUCi si s du i g OGTT. Su h 
a ki g is diffe e t fo  OLTT. The elati e diffe e es e p essed as i di idual pe e t of 

AUCi si s dete i ed  e tai  alleles a o di g to fo ula:The elati e diffe e e = 
[{ AUCu  iI s BB -AUCu iI s AA }/AUCu  iI s AA ] *  
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Figu e :The a ki g of the ge ot pi  su -g oups a o di g to NIOR diffe e es et ee  
opposite allele a ie s e p ess as pe e t of ha ge. The elati e diffe e e= [{ NIOR BB -
NIOR AA }/NIOR AA ] *  
 
Dis ussio  

I  the p ese t pape  e  t ied to p ese t so e of the e a ples of e e t u de sta di g of 
ge eti  a kg ou d of o esit , ge e-ge e a d ge e-diet/e i o e tal i te a tio s. 
De elop e t of o ple  a ke s, ased o  the i teg atio  of the fu tio al tests a d 
ge o i  te h ologies ep ese t a  e iti g, te h i all  halle gi g, app oa h fo  
appli atio  of a e  io a ke s at ea l  stage of the disease. 
 The e  s ie tifi  a h ased o  the e e t, high th oughput high-te h iote h olog  
a d ioi fo ati s a ed "s ste  iolog " ill e helpful i  futu e to p edi t the ge e-

ut ie t-e i o e tal i te a tio  a d allo s to i t odu e p ope  p e e ti e the ap . 

A k o ledge e ts 

Gra ted  Polish Mi istr  of Edu atio  a d S ie e: No PO D  a d No /NKL/ /L 
a d supported  NuGO The Europea  Nutrige o i s Orga isatio : li ki g ge o i s, 

utritio  a d health resear h NuGO, CT- - . 

Refere es: 

. Sø e se , T.: The ge eti s of o esit . Meta olis .  Sep;  Suppl : - . 

. Stu ka d AJ., So e se  TI., Ha is C. et al.: A  adoptio  stud  of hu a  o esit . Ne  
E gla d Jou al of Medi i e , , - . 

. Stu ka d AJ.: Ge eti  o t i utio s to hu a  o esit . Res Pu l Asso  Res Ne  Me t 
Dis ; : -  

. Bou ha d C, T e la  A, Desp es JP, Nadeau A, Lupie  PJ, The iault G, Dussault J, 
Moo ja i S, Pi ault S, Fou ie  G. The espo se to lo g-te  o e feedi g i  ide ti al 
t i s. N E gl J Med  Ma  ; : -  

. So e se  TI., P i e RA., Stu ka d AJ., S hulsi ge  F.: Ge eti s of o esit  i  adult 
adoptees a d thei  iologi al si li gs. B itish Medi al Jou al  , - . 

. Fa oo i I.S., O'Rahill  S., Mo oge i  hu a  o esit  s d o es. Re e t P og. Ho . 
Res.   - . 

. La de  E.S., The e  ge o i s: glo al ie s of iolog . S ie e ,  - . 

. J.K. P it ha d, A e a e a ia ts espo si le fo  sus epti ilit  to o ple  diseases?, 
A . J. Hu . Ge et. ,  -  

. Cle e t K.: Ge eti s of hu a  o esit . C R Biol.  Aug; : - . 
. Pe usse L, Ra ki e  T, Zu e i A, Chag o  YC, Weis agel SJ, A g opoulos G, Walts B, 

S de  EE, Bou ha d C The hu a  o esit  ge e ap: the  update. O es Res 
 : -  

. Bell CG, Walle  AJ, F oguel P. The ge eti s of hu a  o esit . Nat Re  Ge et. ,  
: - . 

. Mo tague CT, Fa oo i IS, Whitehead JP, Soos MA, Rau H, Wa eha  NJ, Se te  CP, 
Dig  JE, Moha ed SN, Hu st JA, Cheetha  CH, Ea le  AR, Ba ett AH, P i s JB, 
O'Rahill  S. Co ge ital lepti  defi ie  is asso iated ith se e e ea l -o set o esit  
i  hu a s. Natu e.  ; , - . 

Page 153

eJIFCC2006Vol17No4pp142-158



. St o el A, Issad T, Ca oi  L, Ozata M, St os e g AD A lepti  isse se utatio  
asso iated ith h pogo adis  a d o id o esit . Nat Ge et.  Ma ; , : - .

. Ozata M, Ozde i  IC, Li i io J. Hu a  lepti  defi ie  aused  a isse se 
utatio : ultiple e do i e defe ts, de eased s patheti  to e, a d i u e 

s ste  d sfu tio  i di ate e  ta gets fo  lepti  a tio , g eate  e t al tha  
pe iphe al esista e to the effe ts of lepti , a d spo ta eous o e tio  of lepti -

ediated defe ts. J Cli  E do i ol Meta . , ,: - . 
. Cle e t K, Vaisse C, Lahlou N, Ca ol S, Pellou  V, Cassuto D, Gou ele  M, Di a C, 

Cha az J, La o te JM, Basde a t A, Boug e es P, Le ou  Y, F oguel P, Gu -G a d B 
A utatio  i  the hu a  lepti  e epto  ge e auses o esit  a d pituita  
d sfu tio . Natu e. , ; : - . 

. K ude H, Bie e a  H, Lu k W, Ho  R, B a a t G, G ute s A Se e e ea l -o set 
o esit , ad e al i suffi ie  a d ed hai  pig e tatio  aused  POMC utatio s 
i  hu a s. Nat Ge et. , , : -  

. Challis BG, P it ha d LE, C ee e s JW, Delpla ue J, Keogh JM, Lua  J, Wa eha  NJ, 
Yeo GS, Bhatta ha a S, F oguel P, White A, Fa oo i IS, O'Rahill  S A isse se 

utatio  dis upti g a di asi  p oho o e p o essi g site i  p o-opio ela o o ti  
POMC  i eases sus epti ilit  to ea l -o set o esit  th ough a o el ole ula  

e ha is . Hu  Mol Ge et. , , -  
. Ja kso  RS, C ee e s JW, Ohagi S, Raffi -Sa so  ML, Sa de s L, Mo tague CT, 

Hutto  JC, O'Rahill  S. O esit  a d i pai ed p oho o e p o essi g asso iated ith 
utatio s i  the hu a  p oho o e o e tase  ge e. Nat Ge et. , : -  

. Ja kso  RS, C ee e s JW, Fa oo i IS, Raffi -Sa so  ML, Va o A, Do k a  GJ, Holst JJ, 
B u ake  PL, Co ol P, Polo sk  KS, Ost ega D, Be ke  KL, Be tag a X, Hutto  JC, 
White A, Datta i MT, Hussai  K, Middleto  SJ, Ni ole TM, Milla PJ, Li dle  KJ, 
O'Rahill  S. S all-i testi al d sfu tio  a o pa ies the o ple  e do i opath  of 
hu a  p op otei  o e tase  defi ie . J Cli  I est. ; : -  

. Gi so  WT, Pissios P, T o l  DJ, Lua  J, Keogh J, Wa eha  NJ, Ma atos-Flie  E, 
O'Rahill  S, Fa oo i IS. Mela i - o e t ati g ho o e e epto  utatio s a d 
hu a  o esit : fu tio al a al sis. O es Res. , : -  

. Lee YS, Poh LK, Loke KY. A o el ela o o ti   e epto  ge e MC R  utatio  
asso iated ith se e e o esit . J Cli  E do i ol Meta . , : - . 

. Vaisse C, Cle e t K, Gu -G a d B, F oguel P. A f a eshift utatio  i  hu a  MC R 
is asso iated ith a do i a t fo  of o esit  Nat Ge et. , : -  

. Yeo GS, Fa oo i IS, A i ia  S, Halsall DJ, Sta hope RG, O'Rahill  S A f a eshift 
utatio  i  MC R asso iated ith do i a tl  i he ited hu a  o esit . Nat Ge et. 

 ; , : -  
. Challis BG, Lua  J, Keogh J, Wa eha  NJ, Fa oo i IS, O'Rahill  S. Ge eti  a iatio  i  

the o ti ot ophi - eleasi g fa to  e epto s: ide tifi atio  of si gle- u leotide 
pol o phis s a d asso iatio  studies ith o esit  i  UK Cau asia s. I t J O es 
Relat Meta  Diso d. , : - . 

. Holde  JL J , Butte NF, Zi  AR. P ofou d o esit  asso iated ith a ala ed 
t a slo atio  that dis upts the SIM  ge e. Hu  Mol Ge et. , : -  

. Fai e L, Co ie -Dai e V, Lapie e JM, Colleau  L, Ja ue o t S, Ge e ie e D, 
Sau ie  P, Mu i h A, Tu leau C, Ro a a S, P ieu  M, De Blois MC, Veke a s M 
Deletio  of the SIM  ge e .  i  a patie t ith a P ade -Willi-like phe ot pe. J 
Med Ge et.  Aug; : - . E atu  i : J Med Ge et.  Ap ; :  

Page 154

eJIFCC2006Vol17No4pp142-158



. Zha g Y, P oe a R, Maffei M, Ba o e M, Leopold L, F ied a  JM. Positio al lo i g 
of the ouse o ese ge e a d its hu a  ho ologue Natu e.  De  

; : -  E atu  i : Natu e  Ma  ; :  
. Fa oo i IS, Je  SA, La g a k G, La e e E, Cheetha  CH, P e ti e AM, Hughes IA, 

M Ca ish MA, O'Rahill  S Effe ts of e o i a t lepti  the ap  i  a hild ith 
o ge ital lepti  defi ie  N E gl J Med.  Sep ; : -  

. Co sidi e RV, Ca o JF Lepti  i  hu a s: u e t p og ess a d futu e di e tio s. Cli  
Che .  Ju ;  Pt : -  

. Re  J Lepti  a d h pe lepti e ia - f o  f ie d to foe fo  a dio as ula  fu tio  J 
E do i ol.  Ap ; : - . 

. Bu d L, Vesel  B, Ma tsolf J, Ke eshia  J. P e ale e stud  of P ade -Willi s d o e 
i  No th Dakota A  J Med Ge et.  Sep; : -  

. Butle  MG. P ade -Willi s d o e: u e t u de sta di g of ause a d diag osis A  
J Med Ge et.  Ma ; : -  

. Wilso  FH, Ha i i A, Fa hi A, Zhao H, Pete se  KF, Toka HR, Nelso -Willia s C, Raja 
KM, Kashga ia  M, Shul a  GI, S hei a  SJ, Lifto  RP. A luste  of eta oli  
defe ts aused  utatio  i  a ito ho d ial tRNA. S ie e.  No  

; : - . 
. Fa oo i IS, O'Rahill  S. Re e t ad a es i  the ge eti s of se e e hildhood o esit . 

A h Dis Child.  Jul; : - . 
. Vaisse C, Cle e t K, Du a d E, He e g S, Gu -G a d B, F oguel P. Mela o o ti -  

e epto  utatio s a e a f e ue t a d hete oge eous ause of o id o esit . J Cli  
I est.  Jul; : - . 

. Gelle  F, Rei h ald K, De pfle A, Illig T, Voll e t C, He pe tz S, Siffe t W, Platze  M, 
Hess C, Gude a  T, Bie e a  H, Wi h a  HE, S hafe  H, Hi e  A, 
He e a d J Mela o o ti -  e epto  ge e a ia t I  is egati el  asso iated ith 
o esit . A  J Hu  Ge et.  Ma ; : - . 

. Heid IM, Voll e t C, Hi e  A, Do i g A, Gelle  F, Lo el H, Wi h a  HE, Illig T, 
He e a d J, K o e e g F; KORA G oup Asso iatio  of the I MC R allele ith 
de eased od  ass i   pa ti ipa ts of t o populatio  ased su e s. J Med 
Ge et.  Ap ; :e . 

. Bouti  P, Di a C, Vasseu  F, Du ois S, Co set L, Se o  K, Bek is L, Ca ello  J, Ne e B, 
Vasseu -Dela o  V, Chik i M, Cha les MA, Cle e t K, Le a k A, F oguel P. GAD  
o  h o oso e p  is a a didate ge e fo  hu a  o esit . PLoS Biol.  
De ; :E  

. Me e D, Bouti  P, Tou ia  A, De ei de  M, Aout M, Jou et B, Heude B, Weill J, 
Tau e  M, Tou ia  P, F oguel P. Is gluta ate de a o lase  GAD  a ge eti  li k 

et ee  lo  i th eight a d su se ue t de elop e t of o esit  i  hild e ? J Cli  
E do i ol Meta .  Ap ; : - . 

. Me e D, Bouatia-Naji N, Tou ia  A, Sa so  C, Le oeu  C, Vati  V, Ghoussai i M, 
Wa hte  C, He e g S, Cha pe tie  G, Pats h W, Pattou F, Cha les MA, Tou ia  P, 
Cle e t K, Jou et B, Weill J, Maddu  BA, Goldfi e ID, Walle  A, Bouti  P, Di a C, 
F oguel P. Va ia ts of ENPP  a e asso iated ith hildhood a d adult o esit  a d 
i ease the isk of glu ose i tole a e a d t pe  dia etes. Nat Ge et.  
Aug; : - . 

. S a i k MM, Walde aie  B, Pe a hio LA, Li d DL, Ca azos MM, Gelle  F, 
Me i a  R, Ustasze ska A, Mallo  M, S he ag A, Hsueh WC, Rief W, Mau ais-Ja is 

Page 155

eJIFCC2006Vol17No4pp142-158



F, Pulli ge  CR, Ka e JP, De t R, M Phe so  R, K ok PY, Hi e  A, He e a d J, 
Vaisse C. La k of suppo t fo  the asso iatio  et ee  GAD  pol o phis s a d 
se e e hu a  o esit . PLoS Biol.  Sep; :e . Epu   Aug  

. At ood LD, Hea d-Costa NL, Cupples LA, Ja uish CE, Wilso  PW, D'Agosti o RB. 
Ge o e ide li kage a al sis of od  ass i de  a oss  ea s of the F a i gha  
Hea t Stud . A  J Hu  Ge et.  No ; : - . Epu   Sep . 

. Me e D, Le oeu  C, Delpla ue J, F a ke S, Vati  V, Du a d E, Weill J, Di a C, 
F oguel P. A ge o e- ide s a  fo  hildhood o esit -asso iated t aits i  F e h 
fa ilies sho s sig ifi a t li kage o  h o oso e . - .  Dia etes.  
Ma ; : - . 

. Duggi ala R, Bla ge o J, Al as  L, A a R, D e  TD, Willia s KL, Lea h RJ, O'Co ell P, 
Ste  MP A ajo  lo us fo  fasti g i suli  o e t atio s a d i suli  esista e o  
h o oso e  ith st o g pleiot opi  effe ts o  o esit - elated phe ot pes i  
o dia eti  Me i a  A e i a s A  J Hu  Ge et. , : - . 

. A e  M, O e  C, M Peek MS. Qua titati e-t ait ho oz gosit  a d asso iatio  
appi g a d e pi i al ge o e ide sig ifi a e i  la ge, o ple  pedig ees: fasti g 

se u -i suli  le el i  the Hutte ites A  J Hu  Ge et. , : - .   
. Eh  MG, Ka ou  MC, Sakul H, Gotts halk K, Holt DC, We e  JL, Vaske D, B ile  D, 

B ile  L, Kopf J, M Mille  P, Ngu e  Q, Reis a  M, Lai EH, Josl  G, Shephe d NS, 
Bell C, Wag e  MJ, Bu s DK; A e i a  Dia etes Asso iatio  GENNID Stud  G oup. 
Ge eti s of NIDDM Ge o e ide sea h fo  t pe  dia etes sus epti ilit  ge es i  
fou  A e i a  populatio s A  J Hu  Ge et. , : -  

. Ghosh S, Wata a e RM, Valle TT, Hause  ER, Mag uso  VL, La gefeld CD, All  DS, 
Mohlke KL, Sila de  K, Kohta aki K, Chi es P, Balo  J  J, Bi z ieks G, Cha g J, 
Eld idge W, E dos MR, Ka a ja ala ZE, K app JI, Kudelko K, Ma ti  C, Mo ales-Me a 
A, Musi k A, Musi k T, Pfahl C, Po te  R, Ra a  JB. The Fi la d-U ited States 
i estigatio  of o -i suli -depe de t dia etes ellitus ge eti s FUSION  stud . I. 
A  autoso al ge o e s a  fo  ge es that p edispose to t pe  dia etes A  J Hu  
Ge et. , : - . 

. De e ais F, Ka i e  T, Li dg e  CM, Wiltshi e S, Gaget S, Da d ieu  C, Al g e  P, 
Sjog e  M, Hatte sle  A, Di a C, Tuo i T, M Ca th  MI, F oguel P, G oop LC. A eta-
a al sis of fou  Eu opea  ge o e s ee s GIFT Co so tiu  sho s e ide e fo  a 

o el egio  o  h o oso e p . -  li ked to t pe  dia etes. Hu  Mol 
Ge et.  Aug ; : - . 

. Xia g KS, Jia WP, Lu JX, Ta g JL, Li J O esit  i  t pe  dia etes, its featu es a d 
spe ifi it  Zho ghua Yi Xue Za Zhi. , : -  

. Maddu  BA, S a ia P, Ku aku a S, Sasso  S, You g e  J, Fishe  A, Spe e  S, G upe 
A, He zel W, Ste a t TA, et al Me a e gl op otei  PC-  a d i suli  esista e i  

o -i suli -depe de t dia etes ellitus. Natu e. , : - . 
. Maddu  BA, Goldfi e ID Me a e gl op otei  PC-  i hi itio  of i suli  e epto  

fu tio  o u s ia di e t i te a tio  ith the e epto  alpha-su u it. Dia etes. 
, : -  

. Cohe  PG, Hol ook JM Othe  path a s to the a ifestatio s of the eta oli  
s d o e i  ales. O es Res. , :  

. F ikke-S h idt R, No destgaa d BG, Je se  GB, T jae g-Ha se  A. Ge eti  a iatio  
i  ABC t a spo te  A  o t i utes to HDL holeste ol i  the ge e al populatio . J Cli  
I est. , : -  

Page 156

eJIFCC2006Vol17No4pp142-158



. Pajuka ta P. Do DNA se ue e a ia ts i  ABCA  o t i ute to HDL holeste ol 
le els i  the ge e al populatio ? J Cli  I est. , : -  

. Pajuka ta P, Lilja HE, Si shei e  JS, Ca to  RM, Lusis AJ, Ge tile M, Dua  XJ, So o-
Paa o e  A, Naukka i e  J, Saa ela J, Laakso M, Eh hol  C, Taski e  MR, Pelto e  
L Fa ilial o i ed h pe lipide ia is asso iated ith upst ea  t a s iptio  fa to  

 USF . Nat Ge et. , : - . 
. Hue tas-Vaz uez A, Aguila -Sali as C, Lusis AJ, Ca to  RM, Ca izales-Qui te os S, Lee 

JC, Ma ia a-Nu ez L, Ri a-Ra i ez RM, Jokiaho A, Tusie-Lu a T, Pajuka ta P Fa ilial 
o i ed h pe lipide ia i  Me i a s: asso iatio  ith upst ea  t a s iptio  

fa to   a d li kage o  h o oso e . . A te ios le  Th o  Vas  Biol. , 
: - . 

. Hoka so  JE Lipop otei  lipase ge e a ia ts a d isk of o o a  disease: a 
ua titati e a al sis of populatio - ased studies I t J Cli  La  Res. ; : -  

. Witt up HH, T jae g-Ha se  A, No destgaa d BG Lipop otei  lipase utatio s, 
plas a lipids a d lipop otei s, a d isk of is he i  hea t disease. A eta-a al sis 
Ci ulatio . , : -  

. Za is VI, B eslo  JL. Hu a  e  lo  de sit  lipop otei  apolipop otei  E 
isop otei  pol o phis  is e plai ed  ge eti  a iatio  a d postt a slatio al 

odifi atio . Bio he ist . , : -  
. Dallo ge ille J, Lussie -Ca a  S, Da ig o  J Modulatio  of plas a t igl e ide le els 

 apoE phe ot pe: a eta-a al sis. Lipid Res. , : - . 
. Pe a hio LA, Oli ie  M, Hu a ek JA, Cohe  JC, Co  DR, F u ha t JC, K auss RM, 

Ru i  EM. A  apolipop otei  i flue i g t igl e ides i  hu a s a d i e e ealed 
 o pa ati e se ue i g. S ie e.  O t ; : -  

. Tal ud PJ, Ha e E, Ma ti  S, Oli ie  M, Mille  GJ, Ru i  EM, Pe a hio LA, 
Hu ph ies SE Relati e o t i utio  of a iatio  ithi  the APOC /A /A  ge e 
luste  i  dete i i g plas a t igl e ides Hu  Mol Ge et. , : -  

. Dee  SS, Fajas L, Ne oto M, Pihlaja aki J, M kka e  L, Kuusisto J, Laakso M, 
Fuji oto W, Au e  J A P o Ala su stitutio  i  PPARga a  asso iated ith 
de eased e epto  a ti it , lo e  od  ass i de  a d i p o ed i suli  se siti it . 
Nat Ge et. , : -  

. Altshule  D, Polla a VJ, Co les CR, Va  Ette  WJ, Bald i  J, Li to  L, La de  ES. A  
SNP ap of the hu a  ge o e ge e ated  edu ed ep ese tatio  shotgu  
se ue i g Natu e. ; : - . 

. Ho ika a Y, Oda N, Co  NJ, Li X, O ho-Mela de  M, Ha a M, Hi okio Y, Li d e  TH, 
Mashi a H, S h a z PE, del Bos ue-Plata L, Ho ika a Y, Oda Y, Yoshiu hi I, Colilla S, 
Polo sk  KS, Wei S, Co a o  P, I asaki N, S hulze J, Baie  LJ, Boga dus C, G oop L, 
Boe i kle E, Ha is CL, Bell GI. Ge eti  a iatio  i  the ge e e odi g alpai -  is 
asso iated ith t pe  dia etes ellitus Nat Ge et. , : - . 

. Weedo  MN, S h a z PE, Ho ika a Y, I asaki N, Illig T, Holle R, Rath a  W, 
Selisko T, S hulze J, O e  KR, E a s J, Del Bos ue-Plata L, Hit a  G, Walke  M, Le  
JC, Sa pso  M, Bell GI, M Ca th  MI, Hatte sle  AT, F a li g TM. Meta-a al sis a d 
a la ge asso iatio  stud  o fi  a ole fo  alpai -  a iatio  i  t pe  dia etes 
sus epti ilit . A  J Hu  Ge et. , : -  

. Lo e-G ego  LD, Wasso  J, Ma J, Ji  CH, Glase  B, Sua ez BK, Pe utt MA A 
o o  pol o phis  i  the upst ea  p o ote  egio  of the hepato te u lea  

fa to -  alpha ge e o  h o oso e  is asso iated ith t pe  dia etes a d 

Page 157

eJIFCC2006Vol17No4pp142-158



appea s to o t i ute to the e ide e fo  li kage i  a  Ashke azi Je ish populatio . 
Dia etes. , : -  

. Sila de  K, Mohlke KL, S ott LJ, Pe k EC, Hollstei  P, Skol AD, Ja kso  AU, Deloukas P, 
Hu t S, Sta ides G, Chi es PS, E dos MR, Na isu N, Co eel  KN, Li C, Fi ge li  TE, 
Dha jal SK, Valle TT, Be g a  RN, Tuo ilehto J, Wata a e RM, Boeh ke M, Colli s 
FS Ge eti  a iatio  ea  the hepato te u lea  fa to -  alpha ge e p edi ts 
sus epti ilit  to t pe  dia etes. Dia etes. , : -  

. Da ig o  J, Lussie -Ca a  S, Gatte eau A, Moll PP, Si g CF I te a tio  of t o lipid 
diso de s i  a la ge F e h-Ca adia  ki d ed. A te ios le osis. , : -  

. Si g CF, Ha ila d MB, Te pleto  AR, Ze a KE, Reill  SL. Biologi al o ple it  a d 
st ategies fo  fi di g DNA a iatio s espo si le fo  i te -i di idual a iatio  i  isk 
of a o o  h o i  disease, o o a  a te  disease. A  Med.  ; : - . 

. Si g CF, Ze a KE, Reill  SL. T a e si g the iologi al o ple it  i  the hie a h  
et ee  ge o e a d CAD e dpoi ts i  the populatio  at la ge. Cli  Ge et. , 

 Spe  No : - . 
. Si g CF, Ha ila d MB, Reill  SL. Ge eti  a hite tu e of o o  ultifa to ial 

diseases. Ci a Fou d S p. ; : - ; dis ussio  - . 
. Si g CF, Moll PP. Ge eti s of athe os le osis. A u Re  Ge et. ; : - . 
. At hle , W. R.,  Rutledge JJ. Ge eti  o po e ts of size a d shape a iatio . I. 

D a i s of o po e ts of phe ot pi  a ia ilit  a d o a ia ilit  du i g o toge  
i  the la o ato  at. E olutio  , : - . 

. Ki kpat i k, M.,  Lofs old D. Measu i g sele tio  a d o st ai t i  the e olutio  of 
g o th. E olutio  , : - . 

. Chase, K., D. R. Ca ie , F. R. Adle , T. Ja ik, E. A. Ost a de  et al., Ge eti  asis fo  
s ste s of skeletal ua titati e t aits: p i ipal o po e t a al sis of the a id 
skeleto . P o . Natl.A ad. S i. USA  , : - . 

. Ki , J. C. et al. The Ba det-Biedl p otei  BBS  ta gets a go to the pe i e t iola  
egio  a d is e ui ed fo  i otu ule a ho i g a d ell le p og essio . Natu e 

Ge et. . , - .  
. Fei lei , M. et al. The NHLBI t i  stud  of a dio as ula  disease isk fa to s: 

ethodolog  a d su a  of esults.A . J. Epide iol. , , - .  
 

Page 158

eJIFCC2006Vol17No4pp142-158


