	#
	Title
	PMID
	Sample size
	Interaction test
	publication year
	Study type
	Population
	study group
	Single SNP or GRS
	Gene
	Major findings

	1
	Yoshida et al
	7475854
	88
	Gene x Lifestyle
	1995
	Exercise intervention study
	Japanese
	adults
	single
	beta 3-adrenergic receptor gene (TRP64ARG)
	In obese women, Trp64Arg variant of beta adnergic receptors may be predictor of difficult to lose weight.

	2
	Oksanen et al
	8968849
	254
	Gene x Diet
	1996
	Diet intervention study
	Caucasians
	adults
	single
	ADRB3 (Trp64Arg)
	Response to diet intervention was not statistically different between the three genotypes.

	3
	Fumeron et al
	8968848
	163
	Gene x Diet
	1996
	Diet intervention study
	French
	adults
	single
	UCP3 (Trp64Arg)
	UCP genetic variant was associated with a resistance to low calorie diet

	4
	Pasagian-Macaulay et al
	9242968
	488
	Gene x Diet
	1997
	Diet intervention study
	Americans
	adults
	single
	APOE (E2E3E4)
	No statistically significant interaction of APOE genetic variant on change in weight in the intervention and control groups.

	5
	Jemaa et al
	9130024
	115
	Gene x Diet
	1997
	Diet intervention study
	French
	adults
	single
	LPL (H1/H2)
	Overweight individuals with the H2H2 genotype of the LPL Hind III polymorphism predispose to hypertriglyceridemia although they are good responders to diet in terms of lipid levels.

	6
	Heitmann et al
	9280191
	9200
	Gene x PA
	1997
	Twin study
	Caucasian
	adults
	
	
	This study shows that genetic factors in relationship with physical activity level play a significant and independent role in weight change.

	7
	Fogelholm et al
	9851758
	77
	Gene x Diet
	1998
	Diet intervention study
	Caucasians
	adults
	multiple SNPs but no GRS
	A combination of the beta3AR genetic variant in combination with mutation in the UCP-1 genes may be associated with faster weight gain after a very low calorie diet
	A combination of the beta3AR genetic variant in combination with mutation in the UCP-1 genes may be associated with faster weight gain after a very low calorie diet

	8
	Mammès et al
	9519759
	117
	Gene x Diet
	1998
	Diet intervention study
	French
	adults
	single
	LEP (C– 2 5 4 9A)
	In women, LEP genetic variant was associated with lower BMI loss.

	9
	Samaras et al
	9839096
	436
	Gene x Lifestyle
	1998
	Twin study
	Australian
	adults
	MZ, DZ twins comparison
	
	The role of dietary factors in determining the central abdominal fat and total body appears to have been overestimated in past cross-sectional studies

	10
	Boer et al
	10517255
	379
	Gene x Lifestyle
	1999
	Cross sectional cohort
	Dutch
	adults
	single
	lipoprotein lipase
	The significant interaction between a common lipoprotein lipase gene variant and physical activity on plasma lipid and lipoprotein concentration was detected.

	11
	Rice et al
	10535391
	440
	Gene x PA
	1999
	Prospective  (family study)
	Caucasians
	adults
	
	
	The familial etiology of the response to exercise training appears to be due to putative major genes which recessive locus for abdominal visceral fat delta and a dominant locus for fat mass delta.

	12
	Samaras et al
	10375335
	970
	Gene x PA
	1999
	Twin study
	UK
	adults
	
	
	Monozygotic twin pairs who were concordant for smoking and hormone replacement therapy status but were discordant for moderate-intensity sport showed greater within-pair differences in total-body fat than those who were concordant for activity level.

	13
	Meirhaeghe et al
	10093985
	1195
	Gene x PA
	1999
	Cross sectional cohort
	French
	adults
	single
	BAR-2 gene (Gln27Glu)
	Gene x physical activity interactions were detected in body weight, body fat, and obesity.

	14
	Feitosa et al
	11126725
	1691
	Gene x Lifestyle
	2000
	Cross sectional cohort  (family study)
	Asians (Indian)
	adults
	
	
	The cross-trait resemblance between the two measures (BMI in parents with BMI as predicted from the energy variables in the offspring) was significant for all biological relatives which verify the presence of shared heritable determinants.

	15
	Otabe et al
	10753049
	632
	Gene x PA
	2000
	Case-control study
	Caucasian
	adults
	single
	UCP3 (Tyr99Tyr)
	The UCP3 genetic variant might contribute to the different level of obesity development based upon the level of physical activity in obese vs normal subjects.

	16
	Otabe et al
	10753049
	632
	Gene x PA
	2000
	Case-control study
	French Caucasian
	adults
	multiple SNPs but no GRS
	UCP3 gene (+5 G-->A in exon 1, a -155 C-->T, a -439 A insertion and a -55 C-->T)
	The C-->T genetic variant in UCP3 gene could contribute to the obesity and normal weight subjects alter the benefit of physical activity.

	17
	Dionne et al
	11147800
	909
	Gene x Diet
	2001
	Cross sectional cohort
	Caucasian
	adults
	multiple SNPs but no GRS
	Beta 3-adrenoceptor (Glu12/Glu9  2bAR and Trp64Arg  3AR, Trp64Arg  3AR)
	Interaction effect of the adrenoceptor genetic variants with body fatness was observed in Caucasian women

	18
	Luan et al
	11246892
	592
	Gene x Diet
	2001
	Cross sectional cohort
	Caucasians
	adults
	single
	PPAR gamma (Pro12Ala)
	This study shows the significant Gly16Arg genetic polymorphism interactions and physical activity on obesity related traits.

	19
	Mammès et al
	11380591
	209
	Gene x Diet
	2001
	Diet intervention study
	French
	adults
	multiple SNPs but no GRS
	LEPR (T+70C, A96G, A109G, A223G, T343C, G656C, A+37C, G1019A, CTTTA ins/del)
	In women, genetic variations at the LEPR gene level associate with fat mass and overweight in a cross sectional study and with response to low calorie diet in an intervention study.

	20
	Nicklas et al
	11522688
	70
	Gene x Lifestyle
	2001
	Diet intervention
	
	
	
	
	

	study
	Americans
	adults
	single
	PPARG (Pro12Ala)
	PPAR-gamma2 genetic variant predicts the weight regain followed by the change in fat oxidation.
	
	
	
	
	
	

	21
	Meirhaeghe et al
	11739457
	604
	Gene x PA
	2001
	Cross sectional cohort
	Caucasian
	adults
	single
	beta 2-Adrenergic Receptor (Gly16Arg)
	The present study shows the presence of gene-physical interactions on circulating nonesterified fatty acid levels

	22
	Moore et al
	11735081
	63
	Gene x PA
	2001
	Cross sectional cohort
	Caucasians
	adults
	single
	ADRB2 Gln27Glu genotype
	The Glu27Glu genetic variants of ADRB2 gene could dissociate from Gln27Glu and the Gln27Gln genotypes may associate with elite endurance performance in older women.

	23
	Chagnon et al
	11299268
	728
	Gene x PA
	2001
	Exercise intervention (Family study)
	Caucasians
	adults
	
	
	A significant linkage for a body-composition phenotype with respects to changes in response to 20-weeks of exercise training period was observed.

	24
	Nieters et al
	12395215
	154
	Gene x Diet
	2002
	Case- control study
	Caucasians
	adults
	multiple SNPs but no GRS
	PPARA (Leu162Val) PPARG (C/T exon 6, Pro12Ala) UCP1 (-3826 A/G) UCP2 (45bp exon 8 del/ins) UCP3 (-55C/T) ADRB2(Arg16Gly, Gln27Glu) ADIPOQ (Gly15Gly) SORBS1 (Thr228Ala) LIPE (-60 G/C) TNF (-307 G/A) LEP (-2548 G/A)
	The allelic variants of candidate genes including leptin, TNFA and PPARG2 could strongly affect diet related obesity risk of substantial interaction between allelic variants of particular genes and fatty acid intake related obesity risk

	25
	Lindi et al
	12145174
	522
	Gene x Lifestyle
	2002
	Diet and exercise intervention
	Caucasians
	adults
	single
	PPARG (Pro12Ala)
	No significant gene x diet or gene x physical activity interactions on type 2 diabetes incidence was detected.

	26
	Rawson et al
	12037740
	34
	Gene x Lifestyle
	2002
	Intervention, weight loss
	Caucasian
	adults
	single
	beta(3)-adrenoceptor (Trp64Arg )
	The weight loss based upon energetic adaptations is similar between the non- carriers and carriers of the Trp64Arg gene variant.

	27
	Garenc et al
	11850754
	779
	Gene x PA
	2002
	Cross sectional cohort
	Black (africans) and white (Caucasians)
	adults
	single
	LIPE (C-60G)
	LIPE genetic polymorphism through sex, race and insulin-dependent determine the body composition

	28
	Poston et al
	11930987
	
	Gene x PA
	2002
	Cross sectional cohort
	Africans
	adults
	single
	G-protein (beta3 825 TT)
	The individuals with the The G-protein beta3 subunit 825 genetic risk variant with CC or CT genotypes were physically active had substantially lower BMI than any of the other groups.

	29
	Marti et al
	12406043
	213
	Gene x PA
	2002
	Case-control study
	Spanish
	adults
	single
	beta 3-adrenergic receptor gene (TRP64ARG)
	Sedentary lifestyle behaviors in interaction with TRP64ARG polymorphism of the ADRB3 on risk of obesity were detected.

	30
	Kahara et al
	12062855
	106
	Gene x PA
	2002
	Exercise intervention study
	Japanese
	adults
	multiple SNPs but no GRS
	beta3-adrenergic receptor  and uncoupling protein-1 (UCP-1) genes
	beta3AR and UCP-1 genetic variants were detected to be associated with the exercise-mediated improvement in glucose tolerance and leptin resistance.

	31
	Martínez et al
	12888635
	313
	Gene x Diet
	2003
	Case-control study
	Spanish
	adults
	single
	Beta 2-adrenoceptor (Gln27Glu)
	The present study of gene-environment interaction emphasize the importance of studying obesity related traits based upon environmental factors (diet) and may explain the heterogeneity of findings from previous studies

	32
	Greenfield et al
	14602777
	668
	Gene x Diet
	2003
	Twin study
	Caucasian
	adults
	
	
	The present study shows that the genetic risk in relation with dietary factors accentuates the risk of adiposity

	33
	Memisoglu et al
	14506127
	2141
	Gene x Diet
	2003
	Case-control study
	Americans
	adults
	single
	PPARG (Pro12Ala)
	Dietry fat intake in interaction with one of the variant of PPARG gene on BMI was observed.

	34
	Robitaille et al
	12630956
	720
	Gene x Diet
	2003
	Prospective
	Canadian
	adults
	single
	PPARG (Pro12Ala)
	PPARG gene variant in interaction with dietry fat intake can modulate the metabolic syndrome.

	35
	Lindi et al
	12765846
	150
	Gene x Diet
	2003
	Diet intervention study
	Caucasians
	adults
	single
	PPARG (Pro12Ala)
	The PPAR-gamma2 genetic variant may modify the inter-individual variability in serum triacylglycerol level to n-3 fatty acid supplementation.

	36
	Matsushita et al
	14671190
	746
	Gene x Lifestyle
	2003
	Prospective
	Japanese
	adults
	single
	ADRB3 (Trp(64)Arg )
	Present Japanese population based study shows that ADRB3 genetic variant has no or very small influence on BMI or body weight

	37
	Walston et al
	12690078
	62
	Gene x PA
	2003
	Cross sectional cohort
	Americans
	adults
	single
	Trp64Arg beta(3)-adrenoceptor gene
	Arg64 beta(3)-adrenoceptor variant contributes significantly to the genetic variability in both resting metabolic rate  and thermic feeding effect.

	38
	Phares et al
	15166301
	70
	Gene x Diet
	2004
	Intervention study
	Americans
	adults
	multiple
	ADR  (Glu12/Glu9 alpha2b-ADR, Trp64Arg beta3-ADR, and Gln27Glu beta2-ADR)
	This study shows the exercise response in interaction with the Glu12/Glu9 alpha2b-, Trp64Arg beta3-, and Gln27Glu beta2-ADR gene variants on body fat

	39
	Robitaille et al
	15309680
	632
	Gene x Diet
	2004
	Cross sectional cohort
	Canada (Quebec)
	adults
	single
	PPAR gama (L162V)
	In the present study, The PPARalpha-L162V genetic polymorphism alone or in interaction with dietary fat intake shows association with the metabolic syndrome

	40
	Tai et al
	14729856
	4038
	Gene x Diet
	2004
	Cross sectional cohort
	Asian
	adults
	multiple SNPs but no GRS
	PPARG (C1431T, Pro12Ala)
	No gene-PUFA interaction on BMI was observed

	41
	Kim et al
	14708035
	224
	Gene x Diet
	2004
	Diet intervention study
	Koreans
	adults
	multiple SNPs but no GRS
	ADRB3 (Trp64Arg) UCP3 (-55C-T)
	All the four groups showed similar weight reduction after dietary intervention for 12 weeks. Although,  the beneficial effects on body fat distribution and glycemic control were most in the 'wild-type' group and less in 'both variants' group

	42
	Kim et al
	15562396
	198
	Gene x Lifestyle
	2004
	Diet and exercise intervention
	Koreans
	adults
	single
	PPARG ( Pro12Ala )
	No gene-environment on anthropometric traits was observed.

	43
	Obisesan et al
	15271790
	60
	Gene x Lifestyle
	2004
	Diet and exercise intervention
	Americans
	adults
	multiple SNPs but no GRS
	CRP (+219G/A, - 732A/G, -29T/A)
	None of the C-reactive protein variants associate with the training-induced C-reactive protein changes

	44
	Siitonen et al
	15309292
	506
	Gene x Lifestyle
	2004
	Lifestyle intervention study
	Caucasians
	adults
	single
	ADRA2B (12Glu9)
	Changes in weight or waist circumference from baseline to follow-up till year 3 examination were not different between three genotypes in either study group

	45
	Ochoa et al
	15543217
	370
	Gene x PA
	2004
	Case-control study
	Spanish
	children and adolescents
	multiple
	PPAR gamma 2 (Pro12Ala ), ADR beta 3 (Trp64Arg)
	In the present study, PPAR gamma 2 gene and ADR beta 3 gene variants shows synergistic effect upon the development of obesity in children and adolescents.

	46
	Franks et al
	14691196
	687
	Gene x PA
	2004
	Cross sectional cohort
	UK
	adults
	multiple SNPs but no GRS
	GPR10 gene (G-62A and C914T)
	Significant interactions were detected between the haplotype (derived from G-62A and C914T), physical activity energy expenditure, and blood pressure.

	47
	Tworoger et al
	15229337
	173
	Gene x PA
	2004
	Exercise intervention randomized study
	Americans
	adults
	multiple SNPs but no GRS
	CYP19 [intron 4 (TTTA), COMT (Val108/158Met)
	Genetic polymorphisms in CYP19 and COMT genes could be important in body fat regulation and could also modify the effect of exercise on fat loss in postmenopausal women

	48
	Faith et al
	15466068
	57
	Gene x Parental feeding
	2004
	Prospective (parents-sibling study design)
	Americans
	adults and children
	
	Present study shows that parental feeding styles in relation to child BMI depends upon the child genetic predisposition to obesity which suggests a gene-environment interaction
	

	49
	Corella et al
	15985482
	150
	Gene x Diet
	2005
	Intervention study (RCT)
	Caucasian
	adults
	single
	PLIN (11482G>A)
	PLIN11482A genetic variants were observed resistant to weight loss in interaction of diet

	50
	Shin et al
	16084837
	453
	Gene x Diet
	2005
	Diet intervention study
	Koreans
	adults
	multiple SNPs but no GRS
	UCP1 (A-3826G, A- 1766G, and Ala64Thr)
	ht3[GAG] is associated with the reduction of waist-to-hip ratio and body fat mass by very low calorie diet among the individuals who finished one-month-weight control program.

	51
	Aberle et al
	15996212
	606
	Gene x Diet
	2005
	Diet intervention study
	Caucasians
	adults
	single
	APOA5 (-1131T >C)
	Reduction of BMI was significantly higher in C allele carriers, as -1131T>C polymorphism predisposes to CHD which shows a restriction diet is an important therapeutic approach in -1131T>C carriers.

	52
	Takakura et al
	15620432
	80
	Gene x Diet
	2005
	Diet intervention study
	Japanese
	adults
	single
	FBP2 (Ala54Thr)
	Subjects with the Thr54 allele shows significantly greater waist circumference after diet and exercise therapy in comparison to individuals with Ala/Ala genotype.

	53
	Miyaki et al
	16276029
	295
	Gene x Lifestyle
	2005
	Cross sectional cohort
	Japanese
	adults
	single
	ADRB3 (Trp(64)Arg )
	Polymorphism of ADRB3 genetic variant in interaction with energy intake can leads to significant increase in risk of obesity.

	54
	Salopuro et al
	15997246
	507
	Gene x Lifestyle
	2005
	Diet and exercise intervention
	Caucasians
	adults
	multiple SNPs but no GRS
	LEPR (Lys109Arg, Gln223Arg, 30UTR Del/Ins)
	Individuals having the 3’UTR genetic variant show a slightly higher body weight throughout the study than those with the insertion allele

	55
	Berentzen et al
	15520825
	1285
	Gene x PA
	2005
	Prospective
	Caucasian
	adults
	
	UCP2-gene (30UTR insertion/deletion), UCP3-gene ( -55 C/T)
	In the present study, no interaction was observed between UCP-genotypes and physical activity in relation of measures of BMI.

	56
	Voorhoeve et al
	16498050
	617
	Gene x Age
	2006
	Prospective
	Caucasian
	adults
	single
	IGF-I
	The present study shows an associations between the IGF-I promoter genetic polymorphism and body composition which could possibly reflect a gene-environmental interaction of this polymorphism with the environment that could  possibly promote obesity which leads to a slightly more pronounced fat accumulation in variant carriers of this IGF-I polymorphism

	57
	Levitan et al
	16760922
	182
	Gene x Birth season
	2006
	Cross sectional cohort
	Canadian
	adults
	multiple
	dopamine-4 receptor (DDR4) (7R present/absent))
	This study speculate that the vestigial expression of a seasonal thrifty phenotype could contribute to the positive selection of the 7R genetic variant over the past 40,000 years

	58
	Santos et al
	17080261
	549
	Gene x Diet
	2006
	Cross sectional cohort
	Europeans
	adults
	multiple SNPs but no GRS
	SLC6A14 (rs2011162) CARTPT(rs7379701, rs6453132, 175 A > G, rs5868607) GHSR (rs2232169) GAD2 (rs928197, rs 992990, rs2236418) GHRL (rs696217) MKKS (rs1547) LEPROTL1 (-2625 C > T) PCSK1 (rs6235) UCP2 (rs6593669) UCP3 (rs1900849) FOXC2 (-512 C > T) PPARGC1A (rs8192678, rs2932963) PPARG (rs1801282, rs3856806, rs7649970) PPARG3 (rs10865710) SREBF1 (17 C > G) WAC (rs2807761) HSD11B1 (rs846910) LIPC (rs6082, rs1800588) IGF2 (rs3168310, rs680, rs3842759) KCNJ11 (rs5219) ENPP1 (IVS20 del T-11, rs1044498, rs7754561) ADIPOQ (rs266729, rs2241766, rs1501299, rs17300539) CD36 (rs2232169) IL6 (rs1800795) TNF (rs1800629) SERPINE1 (rs1799889)
	In the present study few gene-diet interactions on obesity in obese European women

	59
	Cha et al
	16631432
	214
	Gene x Diet
	2006
	Diet intervention study
	Koreans
	adults
	multiple SNPs but no GRS
	UCP3 (-55C/T, Int2- 143G/C, Tyr99Tyr, Int3-47G/A, Int4- 498C/T, and Tyr210Tyr)
	Changes in body fat mass were significantly associated with one of the genetic variant of UCP3 gene, however, changes in body fat-free mass were not significantly associated with the UCP-3 polymorphism.

	60
	Karnehed et al
	17010250
	952
	Gene x Lifestyle
	2006
	Twin study
	Caucasian
	adults
	
	
	Present study shows that twins having genetic susceptibility to obesity are more prone to larger waist circumference if having sedentary behaviours than twins without such susceptibility.

	61
	de Luis et al
	16971225
	67
	Gene x Lifestyle
	2006
	Lifestyle intervention study
	Spanish
	adults
	single
	LEPR (Lys656Asn)
	Patients with LEPR (Asn656) genetic variant have a different response than wild-type patients while the Lys656Lys patients have a significant decrease in weight, BMI, fat mass, waist circumference, and systolic blood pressure and leptin levels

	62
	Siitonen et al
	16724230
	522
	Gene x Lifestyle
	2006
	Lifestyle intervention study
	Caucasians
	adults
	multiple SNPs but no GRS
	ADIPOR1 (rs6666089, rs10920534, rs2275738, rs2275737, rs12045862, rs1342387, rs7539542)
	Present study show ADIPOR1 genetic variants play a putative role in the development of body size, and that traits for central adiposity and insulin resistance could be dissociated from each other.

	63
	Takakura et al
	16713443
	120
	Gene x Lifestyle
	2006
	Lifestyle intervention study
	Japanese
	adults
	single
	AGT (Met235Thr)
	No significant differences between different genotype groups in the reduction of waist circumference, body weight after the diet and exercise therapy.

	64
	de Luis et al
	16809903
	69
	Gene x Lifestyle
	2006
	Lifestyle intervention study
	Spanish
	adults
	single
	FBP2 (ALA54THR)
	Weight loss was associated with different changes, depending on the FABP2 genotype. Carriers of the Thr54 variant show a different response than wild-type obese subjects, significant decrease of systolic blood pressure and glucose levels in Thr54 carriers and a significant decrease in fat mass in wild-type patients

	65
	de Luis et al
	16971225
	67
	Gene x Lifestyle
	2006
	Prospective
	Spanish
	adults
	multiple SNPs but no GRS
	LEPR Gene (Lys656/Asn656, Asn656/Asn656 and Lys656/Lys 656)
	Patients with Asn656 genetic variant of LEPR gene have a different response than wild-type patients, and patients with Lys656Lys genetic variant have a significant decrease in weight, fat mass , waist circumference, BMI, systolic blood pressure and leptin levels.

	66
	Ridderstråle et al
	16474966
	1801
	Gene x PA
	2006
	Cross sectional cohort
	Caucasian
	adults
	single
	PPARGC1A (Gly482Ser)
	The risk of obesity associated with PPARGC1A Gly482Ser gene in interaction with physically inactivity is evident only in elderly male subjects

	67
	Ueno et al
	16247508
	97
	Gene x PA
	2006
	Cross sectional cohort
	Brazil
	adults
	multiple SNPs but no GRS
	alpha2B-AR gene (Glu12/Glu12, Glu12/Glu9, Glu9/Glu9)
	The absolute level of high-frequency power throughout sustained isometric handgrip exercise was significantly lower in Glu9/Glu9 subjects compared with other genotypes, while the decline of absolute high-frequency power was significantly smaller compared to Glu12/Glu12 genotype.

	68
	Ochoa et al
	17907319
	330
	Gene x TV watching
	2006
	Case-control study
	Spanish
	children and adolescents
	single
	ADRB2 (Gln27Glu)
	Girls having 27Glu allele variant of the ADRB2 gene are more prone to obesity, when, they spent less amount of time in TV watching. The results indicate that sedentary lifestyle pose different obesity  risk based upon different genotypes of the participants.

	69
	Cecil et al
	17616777
	84
	Gene x Diet
	2007
	Prospective
	Caucasian
	children
	multiple SNPs but no GRS
	PPARG (Pro12Ala,C1431T,C 681G), ADRB3 (Trp64Arg)
	ADRB3 and PPARG genetic variants are influenced by interactions with eating behavior in children

	70
	Nelson et al
	17587797
	2312
	Gene x Diet
	2007
	Family based study design
	Hispanic
	adults
	single
	PPARgame (Pro12Ala)
	One previous study has reported the Ala allele to be associated with higher BMI among Hispanics; however, we did not find this association. Further, we could not conclude that dietary fat intake or physical activity altered any association between BMI or WC and the Ala allele

	71
	Song et al
	17570254
	285
	Gene x Diet
	2007
	Cross sectional cohort
	Japanese
	adults
	single
	IL6R (Asp358Ala (T/G))
	In this Japanese men study shows that IL6 genetic polymorphism interact with energy intake on abdominal obesity

	72
	Robitaille et al
	17890503
	645
	Gene x Diet
	2007
	Family based study design
	Canadian
	adults
	multiple SNPs but no GRS
	SERPINE 1 (c._675 insG, c._844A_G) ADRA2A (Dra I) ADRB2 (rs1042713, Ban I, rs1042714) ADRB3 (rs4994) DRD2 (c.3420C_T, rs6275) TNF (c._308G_A) CARTPT (c.1457delA, c.1475A_G) MC3R (21381insCAGACC) MC4R (rs2229616, Nco I) MC5R (Pst I, Pvu II) GNB3 (c.825C_T, rs5442, c.1429C_T, c._350A_G) LEPR (rs1137100, rs1137101) NPY1R (Pst I) GHRL (rs696217) IRS1 (p.Gly972Arg) IGFBP1 (Bgl II) IGFBP3 (g.7580A_C) AGRP (rs5030980) LEP (rs2167270) CFD (Hinc II) GYS1 (Xba I) UCP2 (rs660339, 45bp I/D (ex8)) UCP1 (Bcl I) UCP3 (rs2075577) FABP2 (p.Ala54Thr) NOS3 (rs1799983) ATP1A1 (Bgl II) ATP1A2 (alfa2 Exon 1, alfa2 Exon 21 to 22) ATP1B1 (Pvu II, Msp I) ABCC8 (p.Thr761Thr (C_T), rs1319447) PPARG (Xba I, p.Pro12Ala) PPARA (rs1800206) LPL (p.Ser447X, BamH I, Hind III, Pvu II) LIPC (c._514C_T) APOB (p.Glu4154Lys) APOE (E2/E3/E4) PON1 (rs854560) PON2 (rs7493) ACE (ACE I/D) EPO (Xba I) AGT (p.Met235Thr) IGF2 (Apa I) HSPA1A (Pst I) HSD3B1 (rs6203)
	The present study shows that Pro12Ala genetic variant in interaction with fat intake significantly modulates waist circumference.

	73
	Vaccaro et al
	17259473
	343
	Gene x Diet
	2007
	Cross sectional cohort
	Italians
	adults
	single
	PPARG (Pro12Ala)
	The present study shows that type 2 diabetes patients carrying genetic variant of PPARG with similar energy intake show higher BMI than the non-carriers of that genetic variant.

	74
	Robitaille et al
	16953259
	340
	Gene x Diet
	2007
	Cross sectional cohort
	Canadian
	adults
	single
	PPARG (Pro12Ala)
	No gene-diet interaction was observed on BMI and waist circumference was observed in this study.

	75
	Robitaille et al
	17089095
	351
	Gene x Diet
	2007
	Cross sectional cohort
	French-Canadians
	adults
	multiple SNPs but no GRS
	CPT1A (p.A275T) CPT1B (c.141 + 106T > C, p.I66V, c.282-18C > T, c.459 + 76C > G, c.1166 + 13A > G, p.S427C, p.Y428C, c.1353- 51T > A, and p. E531K)
	Results of the present study shows fat intake in interaction with CPT1 variants can modulate the obesity outcomes.

	76
	Yoon et al
	17544366
	458
	Gene x Diet
	2007
	Diet intervention study
	Koreans
	adults
	multiple SNPs but no GRS
	UCP2 (rs649446, rs659366, rs660339,+7941_45del>ins) UCP3 (rs1800849, rs2075576, rs1800006, rs1685325, rs2734827, rs2075577)
	One of the major haplotypes of UCP2-3 gene cluster, ht1 (GGCdelCGTACC), and UCP2-866G>A shows significant associations with VLCD-induced fat reduction, and these results suggest that UCP2-3 polymorphisms could be important as genetic factor for the VLCD-induced reduction of body fat mass.

	77
	Aberle et al
	17533584
	451
	Gene x Diet
	2007
	Diet intervention study
	Caucasians
	adults
	multiple SNPs but no GRS
	CNR1 (1359 G/A) FAAH (P129T)
	While no significance was seen for the 1359 G/A variant, carriers of the P129T genetic variant mutation in FAAH show a significantly greater decrease in triglycerides and total cholesterol as compared to wild type.

	78
	Franks et al
	17898990
	3356
	Gene x Lifestyle
	2007
	Intervention study (RCT)
	African American, Alaska Native, American Indian, Asian American, Hispanic/Latino, or Pacific Islander
	adults
	single
	PPARgamma (Pro12Ala)
	The Ala12 allele influences central obesity in Diabetes Prevention Program study the effect which may be differed by treatment group and dietary PUFA intake

	79
	Nelson et al
	17479445
	3090
	Gene x Lifestyle
	2007
	Family based study desgin
	Hispanics and Non-Hispanic Whites
	adults
	single
	PGC-1alpha (Gly482Ser, Thr528Thr and Thr612Met)
	In the present study no association between the PGC-1alpha gene variant with T2DM or BMI was observed and also no consistent interactions with diet, physical activity with the Pro12Ala polymorphism of the PPAR-gamma gene on obesity related traits.

	80
	Santoro et al
	17413091
	184
	Gene x Lifestyle
	2007
	Prospective
	Italians
	children
	multiple
	MC3R (Thr6Lys, Val81Ile)
	Presence of both polymorphisms on the same allele show association with BMI change reduction in the weight loss program

	81
	de Luis et al
	17728536
	225
	Gene x Lifestyle
	2007
	Cross sectional cohort
	Spanish
	adults
	single
	UCP3 (–55CT)
	Results of the present study show that the wild-type group of the UCP3 gene, correlations between dietary intake and cardiovascular anthropometric parameters were observed. On the other hand in the mutant group, only those with protein intakes showed correlations with cardiovascular risk factors.

	82
	Nelson et al
	17587797
	1318
	Gene x Lifestyle
	2007
	Family based study design
	Hispanic Americans
	adults
	single
	PPARG (Pro12Ala)
	PPARG genetic variant in interaction with dietry fat intake on BMI was detected.

	83
	Naito et al
	17951966
	1339
	Gene x Lifestyle
	2007
	Cross sectional cohort
	Japanese
	adults
	single
	PPARA-V227A
	No effect of exercising was observed in the PPARA-V227A carriers, while increase in the high density lipids-C of the PPARA-WT carriers was dependent upon the frequency of exercise.

	84
	Hart Sailors et al
	17587397
	13405
	Gene x PA
	2007
	Prospective
	African Americans and White Americans
	adults
	multiple
	leptin [LEP (19A>G)], [MC4R (V103I)]
	In the present study MC4R genetic variant shows association with a decreased likelihood of obesity, reduce body weight, lower BMI and lower plasma leptin in white females

	85
	Kilpeläinen et al
	17636114
	479
	Gene x PA
	2007
	Lifestyle intervention study
	Caucasians
	adults
	single
	ADRA2B gene (12Glu9)
	The 12Glu9 polymorphism of ADRA2B associate with impaired first-phase insulin secretion and may predict the development of T2DM in subjects having impair glucose tolerance  and not subjected to a lifestyle intervention.

	86
	Wootton et al
	17174223
	123
	Gene x PA
	2007
	Prospective
	Caucasians
	adults
	single
	Lipoprotein-associated PLA2 gene (A379V)
	After exercise training, homozygosity for the 379V allele is associated with a decrease in percentage adipose tissue mass in comparison to AV and AA genotypes and a significant mean increase in percentage lean mass in comparison to AV and AA genotypes.

	87
	Smith et al
	18806092
	920
	Gene x Diet
	2008
	Cross sectional cohort
	Hispanic
	adults
	single
	PLIN (11482G > A (rs894160))
	In the present study it was found that a significant interaction between complex carbohydrate intake and PLIN genetic variant for waist circumference.

	88
	Qi et al
	18697794
	5724
	Gene x Diet
	2008
	Prospective
	Americans
	adults
	multiple SNPs but no GRS
	MC4R (rs17782313, rs17700633)
	Results of the present study shows no interaction was observed between the dietry intake with MC4R genetic variant on obesity.

	89
	Tepper et al
	18719631
	540
	Gene x Diet
	2008
	Cross sectional cohort
	Italians
	adults
	multiple SNPs but no GRS
	TAS2R38 (rs713598, rs1726866, rs10246939)
	The present study shows no interaction effect was observed between dietry restrain in interaction haplotype of TAS2R38 on BMI or waist circumference.

	90
	Aberle et al
	18815063
	1721
	Gene x Diet
	2008
	Diet intervention study
	Caucasians
	adults
	multiple SNPs but no GRS
	CNR1 (1359 G/A) NPY (L7P) RETN (-420C > G)
	For the CB1 receptor carriers of the mutant allele show more lost weight in comparison to the wildtype group. For the resistin after 3 months of low fat diet carriers of at least one G allele show more lost weight compared to wildtype group.

	91
	de Luis et al
	18701184
	204
	Gene x Diet
	2008
	Diet intervention study
	Spanish
	adults
	single
	FBP2 (Ala54Thr)
	Similar weight loss is associated with different changes, depending  upon on the FABP genotype with both diets.

	92
	Spálová et al
	18271693
	292
	Gene x Diet
	2008
	Lifestyle intervention study
	Czech Republican
	adults
	single
	NMB (P73T)
	No significant differences between carriers and non-carriers were observed in women at the baseline examination, however, female having T allele carriers and non-carriers demonstrated similar significant changes in nutritional parameters and in restraint score at the follow-up.

	93
	de Luis et al
	18348082
	107
	Gene x Diet
	2008
	Diet intervention study
	Spanish
	adults
	single
	UCP3 (-55CT)
	Patients with -55CC genotype show a significant decrease level in leptin, interleukin 6, body mass index level, weight, fat mass, systolic blood pressure, LDL cholesterol, waist circumference, waist-to-hip ratio weight, fat mass, and systolic blood pressure.

	94
	Kourlaba et al
	18479585
	2374
	Gene x Lifestyle
	2008
	Cross sectional cohort
	Greek
	children
	sinlge
	ACE (polymorphism)
	ACE polymorphism in relation to dietary factors is associated with obesity related phenotypes.

	95
	Thamer et al
	18252792
	156
	Gene x Lifestyle
	2008
	Lifestyle intervention study
	Caucasians
	adults
	multiple SNPs but no GRS
	PPARD gene (rs1053049, rs6902123, and rs2267668)
	There was significant gene x lifestyle intervention effect on adiposity was observed.

	96
	Franks et al
	18839134
	3548
	Gene x Lifestyle
	2008
	Intervention study (RCT)
	African American, Alaska Native, American Indian, Asian American, Hispanic/Latino, or Pacific Islander
	adults
	common variants in FTO and INSIG2 are nominally associated with quantitative measures of obesity, directly and possibly by interacting with metformin or lifestyle intervention.
	FTO (rs9939609), INSIG2 (rs7566605)
	FTO and INSIG2 genetic variants nominally associate with quantitative measures of obesity

	97
	Orkunoglu-Suer et al
	19105843
	752
	Gene x PA
	2008
	Exercise intervention study
	Caucasian
	adults
	single
	INSIG2 (rs7566605)
	The present study shows that individuals carrying one or two copies of C allele gained more weight after exercise intervention in comparison to individuals homozyous for G allele.

	98
	Weyrich et al
	19014491
	1013
	Gene x PA
	2008
	Lifestyle intervention study
	Caucasian
	adults
	single
	SIRT1 (rs12413112, rs7069102)
	The present study shows no significant association between SIRT1 genetic variant with BMI change.

	99
	Andreasen et al
	18682847
	18014
	Gene x PA
	2008
	Case-control study
	Caucasian
	adults
	multiple SNPs but no GRS
	FTO (rs9939609),MC4R (rs17782313), INSSIG2 (rs7566605), PFKP (rs6602024)
	The INSIG2 and PFKP  polymorphisms studied here play  no role in the developement of obesity related phenotypes in Danish population. However, if replicated effeorts, one of the genetic variant of the INSIG2  may influence the BMI level in combination physical activity level.

	100
	Andreasen et al
	17942823
	17508
	Gene x PA
	2008
	Case-control
	Caucasian
	adults
	single
	FTO (rs9939609)
	FTO genetic variation effect is associated with type 2 diabetes when not adjusted for BMI and with an overall increase in body fat mass. In addition to this, low level of physical activity seems to be accentuated by the effect of FTO on body fat accumulation.

	101
	Kilpeläinen et al
	18249219
	487
	Gene x PA
	2008
	Intervention study (RCT)
	Caucasians
	adults
	multiple
	ADRB2 (rs1042714), ADRB3 (rs4994), TNF (rs1800629), IL6 (rs1800795), IGF1R (s2229765)), LIPC (rs2070895), LEPR (rs1137100, rs1137101,3′ UTR deletion/insertion ),  GHRL (rs27647, rs26802, −473G/A, Arg51Gln, rs696217,rs4684677)
	In persons with impaired glucose tolerance, genetic variation in relation to physical activity could modify the risk of metabolic syndrome

	102
	Li et al
	18854756
	1306
	Gene x PA
	2008
	Cross sectional cohort
	Chinese
	adults
	single
	ADRA2B D/I polymorphism
	In this Chinese population study, The ADRA2B genetic variant has been associated with anthropometric and metabolic profile in low physically active participants

	103
	Rampersaud et al
	18779467
	704
	Gene x PA
	2008
	Cross sectional cohort
	Caucasians
	adults
	multiple
	FTO (26 SNPs)
	The study shows that increased obesity risk in relation to genetic susceptibility by FTO variants can accentuated through physical activity.

	104
	Tan et al
	18599522
	4298
	Gene x PA
	2008
	Cross sectional cohort
	Chinese, Malay
	adults
	multiple
	FTO (9 SNPs)
	The present study shows that FTO genetic variants common among European populations show similar association with obesity related traits in ethnic Malays and Chinese population

	105
	Thamer et al
	18252792
	156
	Gene x PA
	2008
	Lifestyle intervention study
	Caucasians
	adults
	multiple SNPs but no GRS
	PPARD (rs1053049, rs6902123, and rs2267668)
	PPARD SNPs rs1053049, rs6902123, and rs2267668 affect lifestyle intervention-induced changes in overall adiposity, hepatic fat storage, and relative muscle mass

	106
	Ortega-Alonso et al
	18421266
	392
	Gene x PA
	2008
	Twin study
	Caucasians
	adults
	
	
	Among community-living older women, an inverse association was detected between adiposity and mobility that was mostly due to the effect of shared genes.

	107
	Keskitalo et al
	18689360
	1326
	
	2008
	Twin study
	Caucasians
	adults
	
	
	The relation between diet and BMI appears to be mediated through dieting behaviors

	108
	Corella et al
	19901143
	3462
	Gene x Diet
	2009
	Prospective
	non-Hispanic Whites, Caucasian, Hispanics of Caribbean origin
	adults
	single
	APOA2 (rs5082)
	Replication of Gene x diet interaction influence BMI and obesity was observed

	109
	Grau et al
	19687793
	771
	Gene x Diet
	2009
	Intervention study, randomized diet
	multi-European
	adults
	single
	FTO (rs9939609)
	The FTO genetic variant in interaction with macronutrient composition in weight loss diets could interact by various ways

	110
	Johnson et al
	19259258
	2275
	Gene x Diet
	2009
	Prospective
	Caucasians
	adolescents
	single
	FTO (rs9939609)
	This study shows that FTO genetic variant in interaction with low dietary energy density predicts the development of obesity

	111
	Phillips et al
	19776189
	1754
	Gene x Diet
	2009
	Case-control study
	French
	adults
	multiple
	STAT3  (rs8069645, rs744166, rs2306580, rs2293152, and rs10530050)
	Present study shows the STAT3 gene polymorphisms in interaction with dietary SFA intake on the risk of abdominal obesity

	112
	Razquin et al
	19267951
	774
	Gene x Diet
	2009
	Diet Intervention study
	Spanish
	adults
	single
	PPARgamma (Pro12Ala)
	In this study, participants carrying the 12Ala allele of the PPARg  gene in interaction with Mediterranean style diets associated with 2-year waist circumference enlargement in population having high cardiovascular risk.

	113
	Sonestedt et al
	
	
	
	
	
	
	
	
	
	

	19726594
	
	
	
	
	
	
	
	
	
	
	

	  
	4839
	Gene x Diet
	2009
	Cross sectional cohort
	Caucasian
	adults
	single
	FTO (rs9939609)
	In the present study, significant interaction between FTO genotype and energy-adjusted fat intake on BMI was observed.
	
	

	114
	Ruchat et al
	20215779
	669
	Gene x Diet
	2009
	Family based study design
	
	
	multiple
	CDKAL1 (rs7756992, rs10946403) CDKN2A/B (rs3731211, rs3731201, rs3217992, rs495490, rs523096, rs564398, rs10811661) HHEX (rs7911264, rs1111875, rs7923837) IGF2BP2 (rs4402960) KCNJ11 (rs1002227, rs2285676, rs5215, rs11024273) SLC30A8 (rs13266634)
	Present study shows IGF2BP2 genetic variant in interaction with dietry intake can influence the total abdominal fat.

	115
	Garaulet et al
	19846548
	1100
	Gene x Diet
	2009
	Cross sectional cohort
	Americans
	adults
	multiple SNPs but no GRS
	CLOCK (rs3749474, rs1801260, rs1464490, rs4580704, rs4864548)
	The results shows that CLOCK 3111T/C genotype for saturated fatty acid intake. When the saturated fatty acid intake was was less than 11.8% than no significant differences foe waist circumference were found between carriers and non-carriers of the genotype, however, with the higher intake of saturated fatty acid there was observed significant different on waist circumference in carriers and non-carriers of this genotype.

	116
	Mattei et al
	19828688
	802
	Gene x Diet
	2009
	Prospective
	Puerto Ricans
	adults
	multiple SNPs but no GRS
	APOA5 (rs3135506, rs662799)
	This study show no significant interaction was observed between fat intake and APOA5 genetic variant on metabolic syndrome.

	117
	Junyent et al
	19321583
	1000
	Gene x Diet
	2009
	Cross-sectional study ( Family based)
	Americans
	adults
	multiple SNPs but no GRS
	PDZK1 (rs3912316, rs11576685 and rs1284300)
	The present study shows the significant interaction between gene x BMI x diet, where deleterious association of the variant of PDZK1 with metabolic syndrome was observed in obese individuals with high PUFA and carbohydrates intake.

	118
	Lai et al
	19238144
	2050
	Gene x Diet
	2009
	Prospective
	Puerto Ricans, Americans
	adults
	multiple SNPs but no GRS
	WDTC1 (rs11247626, rs4460661, rs11589265, rs3813790, rs4970518)
	In the present study, significant MUFA x gene interaction on BMI was observed

	119
	Warodomwichit et al
	19238139
	1083
	Gene x Diet
	2009
	Cross sectional cohort
	Americans
	adulus
	multiple SNPs but no GRS
	ADIPOQ (rs17300539, rs266729)
	The present study shows that risk of obesity was modified by the interaction of ADIPOQ genetic variant with monosaturated fatty acids intake.

	120
	Matsuo et al
	19543210
	95
	Gene x Diet
	2009
	Diet intervention study
	Japanese
	adults
	multiple SNPs but no GRS
	PPARG (rs1801282, rs2292101, rs2959272, rs1386835, rs709158, rs1175540, rs1175544, rs1797912)
	One of the genetic variant of PPARG (rs117554) in interaction with dietry intervention on total weight reduction was detected.

	121
	de Luis et al
	19295193
	193
	Gene x Diet
	2009
	Diet and lifestyle intervention study
	Spanish
	adults
	single
	ADRB3 (Trp64Arg)
	In the present study no significant differences were observed between the effects on anthropometric traits of the different diets in either group.

	122
	de Luis et al
	19064125
	203
	Gene x Diet
	2009
	Diet and lifestyle intervention study
	Spanish
	adults
	single
	TNF (G-308A)
	A significant decrease of weight, BMI and fat mass were observed in both diets and both genotypes.

	123
	Barnard et al
	18834717
	93
	Gene x Diet
	2009
	Diet intervention study
	Americans
	adults
	single
	DRD2 (Taq1A)
	Dietary changes during this study did not favored one genotype group

	124
	Goyenechea et al
	18949681
	180
	Gene x Diet
	2009
	Diet intervention study
	Spanish
	adults
	single
	ADIPOQ (-11391 G/ A)
	The diet intervention induced a decrease in body adiposity, HOMA-insulin resistance, blood pressure, lipid profile, and leptin concentrations. These changes did not differ significantly between genotypes.

	125
	Luis et al
	18825612
	131
	Gene x Diet
	2009
	Diet intervention study
	Spanish
	adults
	single
	UCP3 (-55CT)
	Carriers of the T genetic variant experienced decreases in weight, BMI and fat mass on both diets. In probands with both C alleles, both diets decreased insulin concentrations, blood pressure, and leptin concentrations.

	126
	Salopuro et al
	19769793
	507
	Gene x Lifestyle
	2009
	Exercise and diet intervention
	Caucasian
	adults
	multiple
	UCP2 (Del/Ins, rs660339, rs659366, rs653529) UCP3 (rs15763, rs1726745, rs3781907, rs11235972, rs1800849)
	This study shows that no gene variants associate with BMI.

	127
	Cho et al
	19761888
	141
	Gene x Lifestyle
	2009
	Diet and lifestyle intervention study
	Koreans
	adults
	single
	APOE (E2,E3, E4)
	In obese group with Apo E3 genotype, BMI, body fat percentage, waist circumference, waist to hip ratio, and systolic blood pressure were decreased

	128
	Lappalainen et al
	19180072
	522
	Gene x Lifestyle
	2009
	Lifestyle intervention study
	Caucasians
	adults
	single
	FTO (rs9939609)
	No association between FTO genetic variant and the weight reduction achieved by long-term lifestyle intervention was observed.

	129
	Hakanen et al
	19158205
	1078
	Gene x Lifestyle
	2009
	Intervention study, randomized lifestyle counselling
	Caucasians
	infants
	single
	FTO (rs9939609)
	FTO genetic variant has not been directly associated with physical activity or energy intake in obesity associated phenotypes in this cohort.

	130
	Silventoinen et al
	19710197
	2068
	Gene x Lifestyle
	2009
	Twin study
	Caucasian
	adults
	MZ, DZ twins comparison
	
	In this Danish men study, genetic effect in interaction with physical activity was statistically significant for anthropometric traits and also protein rich diets reduce genetic variance in waist circumference and BMI.

	131
	Brito et al
	19183932
	2101
	Gene x PA
	2009
	Cross sectional cohort
	Caucasian
	children
	multiple SNPs but no GRS
	PPARGC1A (35 tagging SNPs)
	PPARGC1A variants are unlikely to have a major impact on metabolic or cardiovascular health risk in children

	132
	Cauchi et al
	19255736
	7929
	Gene x PA
	2009
	Prospective
	Caucasian
	adults and children
	GRS
	FTO (rs1421085), MC4R (rs17782313)
	FTO and MC4R combined effects of common polymorphisms are additive and predictive of obesity and T2D, and could be influenced by interactions with gender and physical activity

	133
	Garenc et al
	19164092
	862
	Gene x PA
	2009
	Cross sectional cohort
	French
	adults
	single
	LIPE (C-60G)
	This study highlight the importance of LIPE C-60G genetic polymorphism in interaction with physical activity in obesity in mentraits

	134
	Jacobsson et al
	20003232
	1153
	Gene x PA
	2009
	Prospective
	Caucasians
	adults
	single
	FTO (rs9939609)
	FTO genetic variant in interaction with physical activity in this Swedish population was associated with BMI. levels suggesting that lack of physical activity is a requirement for an association of FTO gene variants to obesity

	135
	Jonsson et al
	19373445
	18436
	Gene x PA
	2009
	Cross sectional cohort
	Caucasians
	adults
	single
	FTO (rs9939609)
	This study shows that FTO genetic variant in interaction with physical activity modifies the risk of obesity.

	136
	Kilpeläinen et al
	19528091
	20249
	Gene x PA
	2009
	Prospective
	Caucasians
	adults
	multiple
	PCSK1 (rs6235, rs6232)
	Present study suggests that the PCSK1 genetic variants are not the major contributors to common obesity but the effect of one of the variant was age-dependent

	137
	Vimaleswaran et al
	19197262
	2003
	Gene x PA
	2009
	Prospective
	Caucasian
	children and adolescents
	single
	INSIG2 (rs7566605)
	In the present study, no evidence of interaction between genotype and physical activity on obesity was observed

	138
	Vimaleswaran et al
	19553294
	20374
	Gene x PA
	2009
	Prospective
	multiethnic
	adults
	single
	FTO (rs1121980)
	In the present study, attenuation effect of physical with FTO genetic variant on obesity was observed

	139
	McCaffery et al
	19225119
	10074
	Gene x PA
	2009
	Twin study
	Americans
	adults
	
	
	The heritability of BMI could be differed in the absence or presence of self-reported vigorous exercise, in such a way that the heritability of BMI was higher among those participants who did not report vigorous exercise; and very less among those who reported the vigorous exercise which suggest that participation in vigorous exercise may diffuse the genetic influences on BMI.

	140
	Mustelin et al
	19048013
	4343
	Gene x PA
	2009
	Twin study
	Caucasian
	adults
	
	
	The present study shows that physical activity behaviours significantly accentuate the effect of genetic factors on waist circumference and BMI.

	141
	Choh et al
	18778532
	521
	Gene x PA
	2009
	Family based study design
	Africans, Americans and European families
	adults
	
	
	The results of the present study shows significant negative correlation between physical activity and adiposity measurements.

	142
	Cornes et al
	19030008
	6706
	
	2009
	Twin study
	Caucasians
	adults
	single
	FTO (rs9939609)
	FTO genetic variant associates with increased BMI and does not interact with environment variables in this cohort

	143
	Rebollo-Mesa et al
	19360010
	1408
	
	2009
	Twin study
	Spanish
	adults
	MZ, DZ twins comparison
	
	Childbirth shows association with mean BMI increase as well as contribution of environmental factors to this.

	144
	Bea et al
	20401689
	148
	Gene x PA
	2010
	Intervention study (RCT)
	Caucasian
	adults
	multiple SNPs but no GRS
	ADRB2 (Gln27Glu), ADRB3 (Trp64Arg), ADRA2B (Glu9/Glu12)
	Individuals having Adrenergic Receptor Genetic Polymorphisms may be more vulnerable to the body composition adverse changes with sedentary behavior

	145
	Levitan et al
	20336060
	188
	Gene x Birth season
	2010
	Cross sectional cohort
	Canadian
	adults
	single
	dopamine-4 receptor (DDR4) (7R present/absent))
	DRD4 genetic variant in interaction with season of birth influence the body weight in this female overeating population

	146
	Morgan et al
	20712903
	546
	Gene x Birth size
	2010
	Prospective
	New-Zealand
	children
	multiple
	54 genes
	The results of present study shows that genetic variation in KCNJ11, BDNF, PFKP, PTER and SEC16B were associated with small for gestational age and support that genetic variants associate with obesity related traits in those who born with small in comparison to appropriate for gestational age.

	147
	Joffe et al
	20335630
	223
	Gene x Diet
	2010
	Cross sectional cohort
	black (South African)
	adults
	single
	TNFA (rs1800629)
	Significant gene-environment interaction was observed between TNF alpha genetic variants and dietary fat intake in obesity risk and serum lipid concentrations. a black sub-Saharan population.

	148
	Junyent et al
	19819120
	936
	Gene x Diet
	2010
	Cross sectional cohort
	Caucasians
	adults
	multiple
	ADAM17 (m1254A>G, i14121C>A, i33708A>G, i48827A>C, i53440C>T, and i62781G>T)
	This study indicates the ADAM17 gene interaction with PUFA intake in the obesity developement

	149
	Phillips et al
	20855566
	1754
	Gene x Diet
	2010
	Case-control study
	French
	adults
	multiple
	ACC2 (rs2075263, rs2268387, rs2284685, rs2284689, rs2300453, rs3742023, rs3742026, rs4766587, and rs6606697)
	The present study shows the interaction between ACC2 genetic variant with dietary fat in metabolic syndrome.

	150
	Razquin et al
	19918250
	776
	Gene x Diet
	2010
	Diet intervention study
	Spanish
	adults
	single
	FTO (rs9939609)
	The present study shows that common FTO genetic variant associated with body weight in a long-term nutritional intervention study having Mediterranean-style diet

	151
	Razquin et al
	20352618
	737
	Gene x Diet
	2010
	Diet intervention study
	Spanish
	adults
	single
	IL6 (rs 1800795)
	Participants with the IL6 gene CC genotype shows higher adiposity at baseline and 3-year Mediterranean diet intervention the participants with IL6 gene CC genotype exhibit less weight gain

	152
	Razquin et al
	20035337
	737
	Gene x Diet
	2010
	Diet Intervention study
	Spanish
	adults
	Single
	adiponectin (rs 822395,rs 1501299)
	In high cardiovascular risk population, adiponectin genetic variation was associated with 3-year body weight and the association could be modulated by nutritional intervention with a Mediterranean-style diet

	153
	Zillikens et al
	20335544
	4575
	Gene x Diet
	2010
	Cross sectional cohort
	Caucasian
	adults
	multiple
	SIRT1 (rs7895833, rs1467568, and haplotype 1)
	In the present study, the interaction between SIRT1 genetic variant and vitamin E intake on BMI was observed.

	154
	Miot et al
	20382686
	5212
	Gene x Diet
	2010
	Prospective
	Caucasians
	adults
	single
	STAMP2 (rs12386756)
	The findings from the present study suggests that the genetic variant of STAMP2 variant in interaction with fat intake on LDL levels.

	155
	Deluis et al
	20102775
	248
	Gene x Diet
	2010
	Diet intervention study
	Spain
	adults
	single
	FAAH (C358A)
	No significant gene x diet interaction on anthropometric traits was observed.

	156
	Grau et al
	20032493
	771
	Gene x Diet
	2010
	Diet intervention study
	Caucasians
	adults
	single
	TCF7L2 (rs7903146)
	Significant interactions between genetic variant of TCF7L2 and diet on obesity related traits was detected.

	157
	Pigeyre et al
	20010906
	1144
	Gene x Education
	2010
	Cross sectional cohort
	multi-european
	adolescents
	multiple
	Neuromedin B (NMB) (rs1107179, rs17598561, rs3809508 and rs1051168)
	NMB genetic variant shows association with a higher risk of obesity and the effects of this polymorphism on anthropometric measures were influenced by the level of maternal educational

	158
	Karasawa et al
	20051647
	2639
	Gene x Lifestyle
	2010
	Case-control
	Japanese
	adults
	single
	FTO (rs9939609)
	The FTO genetic variant rs9939609 in interaction with physical activity has been associated with obesity

	159
	Lee et al
	20650268
	711
	Gene x Lifestyle
	2010
	Cross sectional cohort
	Koreans
	adolescents
	multiple
	FTO (rs9939973, rs9939609)
	In this Korean study, FTO genetic variant rs9939609 in relation to physical activity influence the development of obesity

	160
	Liu et al
	20377915
	1978
	Gene x Lifestyle
	2010
	Cross sectional cohort
	Caucasians  and African americans
	adolescents
	single
	FTO (rs9939609)
	This study shows that FTO genetic variant rs9939609 shows modest association with obesity related phenotypes but level of physical activity and energy intake has no interaction effect with genetic variant on obesity in this population.

	161
	Scott et al
	20717169
	2929
	Gene x Lifestyle
	2010
	Cross sectional cohort
	Caucasian
	children
	single
	FTO (rs17817449)
	The present study shows the FTO genotype effect was more pronounced in physically inactive men in comparison to physically active males.

	162
	Jenkins et al
	19850727
	101
	Gene x PA
	2010
	Lifestyle intervention study
	Caucasian
	adults
	single
	PLIN (13041AG, 14995A-T, 6209T-C, 11482G-A)
	The present study shows that individuals carrying major haplotype (13041A/14995A;n_57) having significantly lower BMI and body fatness in comparison to the non-carrier groups before the training (exercise) intervention.

	163
	Kaakinen et al
	20702506
	4435
	Gene x PA
	2010
	Prospective
	Caucasians
	infants and adults
	single
	FTO (rs9939609)
	In this study, it has been shown that indirect effect of physical activity in interaction with FTO genetic variant has effect on BMI.

	164
	Li et al
	20824172
	20430
	Gene x PA
	2010
	Prospective
	Caucasians
	adults
	multiple
	FTO (rs1121980), NEGR1 (rs3101336), SEC16B (rs10913469), TMEM18 (rs6548238), ETV5 (rs7647305), GNPDA2 (rs10938397), BDNF (rs925946), MTCH2 (rs10838738), FAIM2 (rs7132908), SH2B1 (rs7498665), MC4R (rs17782313), KCTD15 (rs368794)
	Physically active lifestyles are associated with 40% reduction in the genetic predisposition to common obesity. 

	165
	Mitchell et al
	19798072
	234
	Gene x PA
	2010
	Intervention study, exercise
	Americans
	adults
	single
	FTO (rs8050136)
	The present study shows that females who are genetically predisposed to being obese experience more weight loss after intensive weight loss programs

	166
	Rankinen et al
	19543202
	481
	Gene x PA
	2010
	Intervention study, exercise (family based)
	multiethnic
	adults
	multiple
	FTO (rs8050136)
	This study shows that participants who are homozygotes for the obesity associated risk allele in the FTO gene locus show resistant to exercise induced changes in obesity.

	167
	Ruiz  et al
	20368485
	752
	Gene x PA
	2010
	Cross sectional cohort
	Caucasian
	adolescents
	single
	FTO (rs9939609)
	The present study shows the gene × physical activity interaction in relation to FTO genetic variant with physical activity in anthropometric related traits

	168
	Vimaleswaran et al
	20134411
	2062
	Gene x PA
	2010
	Cross sectional cohort
	Caucasian
	children and adolescents
	single
	PCK1
	In the present study, no interaction between FTO genetic variant and protein, carbohydrate and dietary fat on BMI at baseline or on change in weight

	169
	Xi et al
	20598163
	3503
	Gene x PA
	2010
	Cross sectional cohort
	Chinese
	children and adolescents
	single
	FTO (rs9939609)
	In the present study, an interaction between the FTO genetic variant with physical activity was observed on BMI levels

	170
	Bassols et al
	20351740
	147
	Gene x Placental weight
	2010
	Cross sectional cohort (mother-child study)
	Caucasian
	adults and children
	single
	FTO (rs9939609)
	Placental FTO genetic variant expression is associated with placental and fetal weight

	171
	Bressler et al
	20502638
	14492
	Gene x Race
	2010
	Prospective
	Caucasian and african-americans
	adults
	single
	FTO (rs9939609, rs17817449, rs805136,  rs1421085)
	FTO polymorphism associates with increased risk for diabetes and obesity in white participants, while the genetic variant was a determinant of increased obesity susceptibility in African-Americans but owes a protective effect against diabetes.

	172
	Schur et al
	20111024
	3174
	Gene x restrained eating
	2010
	Twin study
	Caucasian
	adults
	MZ, DZ twins comparison
	
	The present study shows that observed relationships between weight gain, BMI and controlled eating have a strong environmental effect and is not only due to shared genetic factors.

	173
	Grazuleviciene et al
	20547701
	543
	Gene x Smoking
	2010
	Cross sectional cohort
	Lithuanians
	infants
	multiple
	GSTT1 and GSTM1
	GSTT1 and GSTM1 genetic variants in association with birth weight  among smoking women may increase the susceptibility for adverse pregnancy outcomes.

	174
	Dedoussis et al
	20863147
	7837
	Gene x Breastfeeding
	2011
	Cross sectional cohort
	Greek and British participants (fulltext not accessable)
	children
	single
	FTO (rs9939609, rs17817449)
	Breastfeeding in interaction with FTO genetic variants in the development of adiposity was observed in this population

	175
	Corella et al
	20975728
	4602
	Gene x Diet
	2011
	Cross sectional cohort
	Mediterranean, Asian
	adults
	single
	APOA2 (-265T>C)
	APOA2 genetic polymorphism on obesity related traits was modulated by saturated fat

	176
	Jourdan et al
	21736829
	568
	Gene x Diet
	2011
	Cross sectional cohort
	Caucasians
	adults
	multiple
	IL-2 region 5‘ (rs4833248), IL-2 (rs2069779, rs2069778, rs2069763, rs2069762), IL-6 region 5‘ (rs1880241, rs4719714, rs12700386), IL-6 (rs1800797, rs1800795, rs2069840, rs2069861, rs2069833), IL-6 region 3‘ (rs10242595), IL-10 region 5‘ (rs17015767, rs3122605), IL-10 (rs3024498, rs1554286, rs3021094, rs1800896), IL-10 region 3‘ (rs3024505), IL-18 (rs3882891, rs5744280, rs549908, rs5744256, rs360722, rs795467, rs1946519), TNF-α (rs3093662, rs3093668), TNFRSF1A (rs4149579, rs4149577, rs4149576, rs4149570), TNFRSF1B (rs652625, rs496888, rs3766730, rs1061622, rs2275416, rs235219, rs1061624, rs1061628), TNFRSF21 (rs9473029, rs2236039, rs2295266, rs714373, rs9473045, rs16875844, rs2017424, rs6458555), TNFRSF21 region 3‘ (rs9381530), NPY region 5‘ (rs16480), NPY (rs16148, rs16141, rs9785023, rs16138, rs16135, rs16131, rs16475), NPY region 3‘ (rs2023890, rs16472, rs17374047, rs16468, rs16110,), NPY1R region 5‘ (rs4234955, rs4691076), NPY1R (rs9764, rs4691075,  rs7687423, rs12507653), NPY5R (rs4632602, rs7678265, rs11100494), NPY5R region 3‘, POMC region 5‘,POMC, MC4R region 5‘, MC4R,MC4R region 3‘, PPY, PYY region 5‘, PYY, PYY region 3‘, LEP, LEP region 3‘, LEPR,ADIPOQ region 5‘, ADIPOQ, RETN region 5‘, RETN,PPARγ, PPARγC1,
	In this study several gene-PUFA interactions were observed on the risk of obesity.

	177
	Qi et al
	21747052
	738
	Gene x Diet
	2011
	Intervention study (RCT)
	multiethnic
	adults
	single
	IRS1 (rs2943641)
	The present study shows that participants with the IRS1 rs2943641 CC genotype pose greater improvement of insulin resistance in response to the carbohydrate rich diet than those without this genotype.

	178
	Ruiz et al
	21392418
	78
	Gene x Diet
	2011
	Diet intervention study
	Spanish
	adults
	multiple
	PLIN1 (rs894160, rs2304795)
	The present study shows a possible effect of the PLIN1 genetic variant in modulating metabolic changes which are induced by an energy-restricted diet intervention.

	179
	Ruiz et al
	20523301
	78
	Gene x Diet
	2011
	Diet intervention study
	Spanish
	adults
	multiple
	ADRB2 (rs1042714, rs1042713)
	The results suggest that the ADRB2 Gln27Glu genetic variant shows a modulating effect on diet-induced changes on body composition, body weight and suggested to be considered in future obesity treatments.

	180
	Sanada et al
	21156835
	716
	Gene x Diet
	2011
	Cross sectional cohort
	Japanese
	adults
	single
	PPARγ2 ( C1431T)
	low cardiorespiratory fitness was associated with MetS risk independent of age and that the CC genotype of C1431T in the PPARG2 gene associated with low cardiorespiratory The PPARG2 genetic variant in association with low cardiorespiratory fitness increases the risk of metabolic syndrome in men less than 40 years old.

	181
	Santos et al
	21695122
	760
	Gene x Diet
	2011
	Diet intervention study
	Caucasian
	adults
	Multiple
	MC3R (rs6024728, rs6014646, rs6024730, rs6024731, rs11697509, rs6127698, rs3746619, rs3827103, rs1543873, rs6099058)
	This study provides evidence in obese European population, that there is no major effect of genetic variants of MC3R and weight loss in a 10-week dietary intervention with low energy diets

	182
	Johnson et al
	21283825
	43044
	Gene x Education
	2011
	Twin study
	Caucasian
	adults
	
	
	This study shows the lower BMI level among the more educated participants compared to less educated

	183
	Ahmad et al
	21266646
	21675
	Gene x Lifestyle
	2011
	Prospective
	Caucasian
	adults
	single
	FTO (rs8050136)
	lifestyle factors modify the genetic predisposition of FTO on obesity related phenotypes, especially among the women who were both physically inactive and had high dietry intake

	184
	Corella et al
	22049296
	2163
	Gene x Lifestyle
	2011
	Cross sectional cohort
	Caucasian and Africans
	adults
	single
	FTO (rs1121980, rs9939609)
	Dietary intake modulates the association between FTO genetic variants and BMI

	185
	Garaulet et al
	22102511
	1465
	Gene x Lifestyle
	2011
	Cross sectional cohort
	Caucasians
	adults
	single
	PPARγ (Pro12Ala )
	PPARγ genetic variant in interaction with diet (MUFA) for BMI and body fat was observed

	186
	Lagou et al
	20930716
	621
	Gene x Lifestyle
	2011
	Cross sectional cohort
	Caucasians  and Africans American
	adolescents
	multiple
	ADRB2 (Arg16Gly, Gln27Glu, −47C>T), APOB (Glu4181Lys), NOS3 (Asp298Glu, −922G>A, (non4r/4r))
	The present study shows that genetic susceptibility in relation to SES and vigorous exercise are important factors in determining the general and central adiposity

	187
	Sonestedt et al
	21179003
	22799
	Gene x Lifestyle
	2011
	Cross sectional cohort
	Caucasian
	adults
	single
	FTO (rs9939609)
	In the present study no significant interaction between physical activity and FTO genetic variant on total mortality was observed.

	188
	Taylor et al
	21785715
	3390
	Gene x Lifestyle
	2011
	Cross sectional cohort (family study)
	Asian (Indians)
	adults
	multiple
	FTO (rs9939609 ), MC4R (rs17782313 )
	The MC4R genetic variant has been weakly associated with weight and hip circumference in the present study and the association between the FTO genetic variant and weight was stronger in urban population than that in rural dwellers, but no evidence by physical activity or diet was observed.

	189
	Demerath et al
	21593801
	2656
	Gene x PA
	2011
	Prospective
	African Americans, European Americans
	adults
	single
	FTO (rs9939609)
	FTO genetic variants in interaction with physical activity on adiposity were observed

	190
	Graff et al
	21218509
	3769
	Gene x PA
	2011
	Prospective (siblings and twin pairs )
	multiethnic
	adolescents
	multiple
	
	Lifestyle activities during adolescence may interact with genetic factors and could influence the body mass changes between adolescence and young adulthood.

	191
	Kilpeläinen et al
	22069379
	237434
	Gene x PA
	2011
	Cross sectional cohort
	multiethnic
	adults and children
	single
	FTO (rs9939609)
	In this study, the FTO genetic risk allele with the odds of obesity was attenuated by 27% in physically active adults

	192
	Holzapfel et al
	21059861
	310
	Gene x PA
	2011
	Cross sectional cohort
	Caucasian
	children and adolescents
	single
	MTNR1B (rs10830963)
	This study shows the association between MTNR1B genetic variant with traits involved in glucose metabolism in the overweight and obese children.

	193
	Voruganti et al
	21527897
	1214
	Gene x Sex
	2011
	Cross sectional cohort
	Eskimo
	adults
	multiple
	linkage between markers D19S414 and D19S220, chr19
	Present study support the evidence of a genotype by sex interactions in the expression of genetic effects which results in the sexual dimorphism in anthropometric related traits

	194
	Rokholm et al
	21738588
	30034
	
	2011
	Twin study
	Caucasian
	adults
	MZ, DZ twins comparison
	
	Obesity-increasing environment causes the increased effect of genes related to anthropometric traits.

	195
	Silventoinen et al
	20607380
	750
	
	2011
	Twin study
	Japanese
	children
	MZ, DZ twins comparison
	
	In this Japanese twin study, genetic architecture of BMI was similar to Caucasian population.

	196
	Baylin et al
	22968099
	717
	Gene x Diet
	2012
	Prospective (family study)
	Samoan
	adults
	multiple SNPs but no GRS
	INSIG2 (rs9308762, rs7566605)
	Dietary pattern in Samoa population associate with a poor metabolic profile in comparison to the nontraditional dietary pattern.

	197
	Phillips et al
	22457394
	1754
	Gene x Diet
	2012
	Case-control study
	French
	adults
	single
	FTO (rs9939609)
	In the present study, FTO genetic variant shows association with obesity related traits in the individuals with metabolic syndrome and further increase by high dietary  SFA intake at baseline and follow-up.

	198
	Vimaleswaran et al
	22421893
	11091
	Gene x Diet
	2012
	Case-control study
	Caucasian
	adults
	single
	FTO (rs9939609)
	In the present study, no interaction between FTO genetic variant and protein, carbohydrate, dietary fat and on BMI at baseline or on change in weight

	199
	Baik et al
	22413044
	3504
	Gene x Lifestyle
	2012
	Prospective
	Asian (Korean)
	adults
	single
	FTO (rs9939609)
	Individuals who carry the genetic risk variants for FTO  and have higher BMI , belong to a high risk population, they may need intensive weight loss treatment to prevent the development of metabolic syndrome

	200
	Edwards et al
	22106445
	2338
	Gene x Lifestyle
	2012
	Prospective
	Caucasians and African Americans
	adults
	multiple SNPs but no GRS
	GHRL (rs1617161), PPARG (rs1175540,rs709157, rs7284616), ADIPOR (rs12045862),GHSR (rs9819506), LEPR (rs17127677,rs6697315), IGFBP3 (rs6670), INSR (rs11667110), INSIG2 (rs17047728), IL6 (rs2069824), PPARGC1A (rs4619879), ADIPOR1 (rs6672643,rs6672643 ), HTR2C (rs17095676), CYP19A1 (rs1902584), HTR1B (rs4140535),
	Gene x lifestyle interactions was observed with smoking ADIPOR1 genetic variant in African Americans, as well as this genetic variant and physical activity in Caucasians. PPARGC1A genetic variant interacts with alcohol consumption in African Americans, and another  genetic variant in PPARGC1A was nominally associated in Caucasians.

	201
	Corella et al
	21186106
	2738
	Gene x Lifestyle
	2012
	Cross sectional cohort
	Caucasian
	adults
	single
	FTO (rs9939609)
	The FTO genetic variant interacts with level of education in determining obesity

	202
	Labayen et al
	21917193
	628
	Gene x PA
	2012
	Cross sectional cohort
	Spanish
	adolescents
	single
	FTO (rs9939609)
	Results from present study suggests that children with low ponderal index could be more vulnerable to the FTO risk allele on total adiposity dependent manner

	203
	Moore et al
	21799482
	1129
	Gene x PA
	2012
	Cross sectional cohort
	Asian (Indians)
	adults
	multiple
	FTO (rs3751812)
	The present study shows that FTO genetic variant associates with central obesity and also indicates that high physical activity attenuates the FTO genetic susceptibility to obesity.

	204
	Peter et al
	22307069
	3903
	Gene x PA
	2012
	Intervention study (RCT)
	multiethnic
	adults
	multiple
	NOTCH2 (rs1092393),GCKR (rs780094, rs780094), IRS1 (rs2943634), ADAMTS9 (rs4607103), IGF2BP2 (rs4402960), PPARG (rs1801282), WFS1 (rs6446482, rs734312), CDKAL1 (rs7754840, rs9368222, rs9465871), GCK (rs1799884, rs2908289,rs6975024 ), JAZF1 (rs864745), SLC30A8 (rs13266634), CDKN2A/2B (rs10811661), HHEX (rs1111875, rs5015480), TCF7L2 (rs12243326, rs7901695,rs7903146 ), KCNJ11 (rs5219,rs2283228, rs231362 ), MTNR1B (rs10830962, rs10830963)
	Genetic burden in association with T2D risk does not reduce the effect of lifestyle intervention and it suggests the existence of additional genomic loci, which are distinct from the T2D-susceptibility loci, may enhance weight loss

	205
	Williams et al
	22384023
	47691
	Gene x PA
	2012
	Cross sectional cohort
	multiethnic
	adults
	inherited obesity
	
	The currently recommended dose for exercise for general health benefits may substantially reduce the risk for inherited obesity.

	206
	Williams et al
	21659905
	1852
	Gene x PA
	2012
	Twin study
	multiethnic
	adults
	MZ, DZ twins comparison
	
	attenuation of the inherited risk of excess body weight by running

	 207
	Qi et al
	22949498
	12304
	Gene x PA
	2012
	Prospective
	Caucasians
	adults
	multiple
	FTO (rs9939609)
	Prolonged TV watching in interaction with weighted genetic risk score accentuate the genetic predisposition to obesity

	208
	Watson et al
	22547885
	2176
	Gene x Sleeping behaviors
	2012
	Twin study
	Caucasian
	adults
	MZ, DZ twins comparison
	
	Shorter sleep duration shows association with higher BMI, which suggests that the shorter sleep duration, may increase the expression of genetic predisposition for high body weight.

	209
	Liu et al
	22160797
	954
	Gene x Smoking
	2012
	Cross sectional cohort
	Chinese
	adults
	single
	CYP2A6*4, CYP2A6*9, CYP2A6*5, CYP2A6*7,CYP2A6*10
	The present shows that heavy smoking may enhance the risk of abdominal obesity-particularly in smokers having CYP2A6 poor metabolizer genotypes

	210
	Dubois et al
	22347368
	48072
	
	2012
	Twin study
	Caucasian, Canda, Australia
	children
	
	
	The present study indicates that variability in measures of weight, height and BMI among twins could strongly be influenced by genetic factors in both sexes from 5 months and increase till adolescence.
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