IDN Age Gene DNA Predicted Mode of Zygocity ClinV Highest In Silico Interpretati Disease associated
Variant protein change Inheritan arID Allele Missense on
ce Frequenc Predictio
yina ns
gnomAD
populati
on (%)
1 9 ALMS1 €.3907_3909d p-Ser1303del AR Heterozygo 550818 0.0035 Not vus Alstrom syndrome
el us applicabl
e
1 9 MKS1 €322C5T p.Argl08Cys AR Heterozygo 853823 0.059 Conflicti VUs Bardet-Biedl syndrome 13
us ng OMIM #615990, autosomal
recessive Joubert syndrome 28
OMIM #617121, and
autosomal recessive Meckel-
Gruber syndrome 1 OMIM
#249000
2 11 ALMS1 ¢.12001C>T p-Argd001Trp AR Heterozygo 391899 0.05 Conlflicti Vus Alstrom syndrome
us ng
2 11 ALMS1 €.5459C>T p-Pro1820Leu AR Heterozygo 241003 0.091 Conflicti vus Alstrom syndrome
us ng
2 11 BBS9 €.2365A>G p-Lys789Glu AR Heterozygo 971120 0.00088 Conflicti vus Bardet-Biedl syndrome 9
us ng
3 9 MKS1 c19CT p.Arg67Cys AR Heterozygo 461763 0.087 Not vus Bardet-Biedl syndrome 13
us available
3 9 TUB cl161C>A p.Thr54Lys AR Heterozygo 100617 0.087 Not vus retinal dystrophy and obesity
us 7 available
5 7 BBS1 ¢.1169T>G p-Met390Arg AR Heterozygo 12143 0.28 Not Pathogenic Bardet-Biedl syndrome 1
us available
5 7 BBS12 ¢152G>C p-Ser51Thr AR Heterozygo 968505 0.0087 Not vus Bardet-Biedl syndrome 12
us available
5 7 RAIL €.2422G>A p.Gly808Arg AR Heterozygo 196538 0.026 Not vus Smith-Magenis syndrome
us available
7 10 LEPR €.296G>A p-Cys99Tyr Not Not listed 0.038 Conflicti vus obesity and hypogonadotropic
Listed ng hypogonadism
7 10 POMC €.706C>G p.Arg236Gly AR, AD Heterozygo 13356 078 Damagin vUs severe obesity
us g
8 15 BBS1 c.1645G>T p.Glu549* AR Heterozygo 12144 0.0087 Not Pathogenic Bardet-Biedl syndrome 1
us available
9 6 MKS1 c.857A>G p-Asp286Gly AR Heterozygo 609883 0.099 Conflicti vus Bardet-Biedl syndrome 13
us ng
9 6 MKS1 c.83T>C p-Val28Ala AR Heterozygo 609883 0.007 Conflicti vus Bardet-Biedl syndrome 13
us ng
10 18 PCNT c.9800G>A p.Arg3267His AR Heterozygo Not 0.02 Tolerated vus microcephalic osteodysplastic
us listed primordial dwarfism, type II.
10 18 SEMA3F c.1963C>A p.Arg655Ser Unknow Heterozygo Not 0.058 Conflicti vus obesity
n us listed ng
11 16 PLXNA2 c.614G>A p-Arg205GIn Unknow Heterozygo Not 0.068 Conflicti Vvus autism spectrum disorder
n us listed ng
11 16 SH2B1 ¢.1028C>T p.Thr343Met AR Heterozygo Not 0.048 Conflicti vus obesity, insulin resistance and
us listed ng maladaptive behavior
Pphenotypes
11 16 TUB c.901G>A p.Val301lle AR Heterozygo 956470 0.015 Conflicti vus recessive retinal dystrophy
us ng and obesity
12 9 MAGEL2 ¢.1266_1286d p.lle423_Pro429d AR Heterozygo Not 0.014 vus Schaaf-Yang syndrome
up up us listed
12 9 PCSK1 C.661A>G p-Asn221Asp AR Heterozygo 14040 6.6 Conflicti RISK obesity with impaired
us ng prohormone processing
1 7 SH2B1 c.1028C>T p-Thr343Met AR Heterozygo Not 0.048 Conflicti Vvus obesity, insulin resistance and
us listed ng maladaptive behavior
phenotypes
16 5 PCSK1 C.661A>G p-Asn221Asp AR Heterozygo 14040 6.6 Contflictio RISK obesity with impaired
us n prohormone processing
17 18 BBS9 €.396G>C p-GIn132His AR Heterozygo 841915 0.042 Damagin vus Bardet-Biedl syndrome 9
us g
17 18 LEPR C.658G>A p-Val220Ile AR Heterozygo 917428 0.13 Tolerated Vvus obesity and hypogonadotropic
us hypogonadism due to leptin
receptor deficiency
18 4 PCNT c.9800G>A p.Arg3267His AR Heterozygo Not 0.02 Tolerated Vvus autosomal recessive
us listed microcephalic osteodysplastic
primordial dwarfism, type IT
18 4 PCSK1 c.1918A>G p.Thr640Ala AR Heterozygo 436278 0.45 Tolerated vus obesity with impaired
us prohormone processing
21 11 ADCY3 c1222G>A p-Gly408Arg AR Heterozygo Not 0.029 Conflicti Vvus autosomal recessive severe
us listed ng obesity
21 11 PLXNAL €224C>T p.Ser75Leu Unknow  Heterozygo Not 0.0062 Conflicti vUs Semaphorin 3 signaling and
n us listed ng may be associated with
obesity
21 11 SEMAS3F c.229G>A p-Val77Met Unknow Heterozygo Not 0.09 Conflicti vus obesity
n us listed ng
22 13 LEPR €.430G>T p-Vall44Leu AR Heterozygo 393362 0.024 Tolerated vus obesity and hypogonadotropic
us hypogonadism due to leptin
receptor deficiency
24 14 VPS13B C4254T>G p.His1418GIn AR Heterozygo 626047 0.0058 Conflicti vus
us ng
26 15 VPS13B €.559C>T p.Argl187Cys AR Heterozygo 570075 0.0035 Damagin Vvus
us g
27 8 PLXNA1 c.1825G>A p-Val609lle Unknow Heterozygo Not 0.02 Tolerated vus developmental delay and
n us listed autism spectrum disorder
27 8 PLXNA1 €.2618C>T p.Thr873Met Unknow  Heterozygo Not 0.0085 Conflicti vUs developmental delay and
n us listed ng autism spectrum disorder
27 8 RAIT €.5435C>T p-Prol812Leu AR Heterozygo 120449 0.039 Conlflicti Vvus Smith-Magenis syndrome
us 1 ng
29 2 IFT172 c.886C>T p-Arg296Trp AR Heterozygo 97028 0.11 Damagin vus Mainzer-Saldino syndrome

us
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Semaphorin 3 signaling and
may be associated with
obesity
severe obesity

Cohen syndrome

de novo in patients with
spastic paraplegia, intellectual
disability, nystagmus, and
obesity
autosomal recessive
microcephalic osteodysplastic
primordial dwarfism, type I
obesity, mild intellectual
disability, and autism
spectrum disorder
Bardet-Biedl syndrome 9

Autosomal Dominant
Rubinstein-Taybi syndrome 2,
and Menke-Hennekam
syndrome 2
de novo in patients with
spastic paraplegia, intellectual
disability, nystagmus, and
obesity
Semaphorin 3 signaling and
may be associated with
obesity
Cohen syndrome

Autosomal Dominant
Rubinstein-Taybi syndrome 2,
and Menke-Hennekam
syndrome 2
Autosomal dominant Smith-
Magenis syndrome
autosomal recessive
conditions Leber congenital
amaurosis 10 OMIM #611755,
Bardet-Biedl syndrome 14
OMIM #615991, Joubert
syndrome 5 OMIM #610188,
MeckelGruber syndrome 4
OMIM #611134, and Senior-
Loken syndrome 6 OMIM
#610189.
autosomal recessive Bardet-
Biedl syndrome 16 (OMIM
#615993), and Senior-Loken
syndrome 7 (OMIM #613615).
Cohen syndrome

autosomal recessive severe
obesity
Alstrom syndrome

autosomal recessive
conditions Leber congenital
amaurosis 10 OMIM #611755,
Bardet-Biedl syndrome 14
OMIM #615991, Joubert
syndrome 5 OMIM #610188,
MeckelGruber syndrome 4
OMIM #611134, and Senior-
Loken syndrome 6 OMIM
#610189.
obesity with impaired
prohormone processing
Bardet-Biedl syndrome 1

autosomal recessive obesity
and hypogonadotropic
hypogonadism due to leptor
receptor deficiency
autosomal dominant severe
obesity
autosomal recessive
conditions Leber congenital
amaurosis 10 OMIM #611755,
Bardet-Biedl syndrome 14
OMIM #615991, Joubert
syndrome 5 OMIM #610188,
MeckelGruber syndrome 4
OMIM #611134, and Senior-
Loken syndrome 6 OMIM
#610189.
Alstrom syndrome

Carpenter syndrome
obesity, insulin resistance and

maladaptive behavior
phenotypes
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vus
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Vvus
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Vus

Likely

Pathogenic

Vvus

Vvus

Vvus

RISK

Vvus

Vvus

Vus

Vus

Vus

Vus

Vus

autosomal dominant severe
obesity
autosomal recessive
microcephalic osteodysplastic
primordial dwarfism, type I
autosomal recessive obesity
with impaired prohormone
processing
COACH syndrome 3 OMIM
#619113, Joubert syndrome 7
OMIM #611560, and Meckel
syndrome 5 OMIM #611561.
Bardet-Biedl syndrome OMIM
#605231 and McKusick-
Kaufman syndrome OMIM
#236700
autosomal dominant severe
obesity

autosomal dominant severe
obesity
Bardet-Biedl syndrome 9

autosomal recessive Bardet-
Biedl syndrome 2 OMIM
#615981 and autosomal
recessive retinitis pigmentosa
74 OMIM #616562
Cohen syndrome

severe, early onset obesity

obesity
Alstrom syndrome

autosomal dominant
hypogonadotropic
hypogonadism 16 with or
without anosmia
autosomal recessive
ciliopathy-related disorders
including, retinitis pigmentosa
71 OMIM #616394, short-rib
thoracic dysplasia 10 with or
without polydactyly OMIM
#615630, and Bardet-Biedl
syndrome 20 OMIM #619471
Bardet-Biedl syndrome 1

autosomal recessive obesity
with impaired prohormone
processing
autosomal dominant isolated
obesity
Bardet-Biedl syndrome
(OMIM #605231) and
McKusick-Kaufman syndrome
(OMIM #236700)
CHOPS syndrome (OMIM
#616368)
autosomal recessive retinal
dystrophy and obesity (OMIM
#616188)
autosomal recessive COACH
syndrome 3 (OMIM #619113),
Joubert syndrome 7 (OMIM
#611560), and Meckle
syndrome 5 (OMIM #611561)
autosomal recessive obesity
with impaired prohormone
processing (OMIM #600955),
Some heterozygous variants
may impart a susceptibility to
obesity (OMIM #612362)
autosomal dominant severe
obesity
Semaphorin 3 signaling and
may be associated with
obesity
Bardet-Biedl syndrome 9
(OMIM #615986)
Semaphorin 3 signaling and
may be associated with
obesity
Bardet-Biedl syndrome 7
(OMIM #615984)
autosomal dominant non-
syndromic obesity
characterized by early-onset
hyperphagia, low heart rate,
reduced basal metabolic rate,
and severe insulin resistance
autosomal recessive COACH
syndrome 3 (OMIM #619113),
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Joubert syndrome 7 (OMIM
#611560), and Meckle
syndrome 5 (OMIM #611561)
severe, early onset obesity
with features including
hyperphagia, increased linear
growth, preserved
reproductive function, and
hyperinsulenemia.
Cohen syndrome (OMIM
#216550)
autosomal recessive
intellectual disability with
truncal obesity, retinal
dystorphy and micropenis
(OMIM #610156)
autism spectrum disorder.
Semaphorin 3 signaling and
maybe associated with
obesity.
obesity

autosomal dominant
pseudohypoparathyroidism
Ia, Ib, and Ic (OMIM #103580,
#603233, and #612462),
associated with short statue,
obesity, skeletal abnormalities,
and other features, without
hormone resistance.
autosomal dominant obesity
with neurodevelopmental
differences, while even larger
deletions implicate BDNF as
the cause of obesity in
WAGRO syndrome. Minimal
evidence implicates missense
and other single nucleotide
variants in BDNF as cause of
autosomal dominant obesity.
autosomal dominant
Rubinstein-Taybi syndrome 1
(OMIM #180849). An allelic
disorder, Menke-Hennekam
syndrome 1 has been
associated with variants in
exons 30 or 31 of CREBBP
(OMIM #618332).
Bardet-Biedl syndrome 1
(OMIM #209900)
autosomal recessive severe
obesity
Bardet-Biedl syndrome 1
(OMIM #209900)

autosomal recessive severe
obesity
Bardet-Biedl syndrome 9
(OMIM #615986)
Dilated cardiomyopathy, or
congentital heart defects, and
with obesity
obesity

autosomal recessive retinal
dystrophy and obesity (OMIM
#616188)
autosomal recessive obesity
with impaired prohormone
processing (OMIM #600955),
Some heterozygous variants
may impart a susceptibility to
obesity (OMIM #612362)
autosomal recessive Bardet-
Biedl syndrome 21 (OMIM
#617406), autosomal cone-rod
dystrophy 16 (OMIM
#614500), and autosomal
recessive retinitis pigmentosa
64 (OMIM #614500).
severe obesity

Maternally-inherited
pathogenic variants in GNAS
are associated with autosomal

dominant
pseudohypoparathyroidism
Ta, Ib, and Ic OMIM #103580,
#603233, and #612462).

Paternally-inherited
pathogenic variants in GNAS
are associated with autosomal

dominant
pseudopsuedohypoparathyroi
dism (OMIM #612463).
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autosomal recessive obesity
and hypogonadotropic
hypogonadism due to leptor
receptor deficiency
developmental delay, and
autism spectrum disorder
phenotypes. Rare variants
have been shown to affect
Semaphorin 3 signaling and
maybe associated with
obesity.
autosomal recessive Leber
congenital amaurosis 10
(OMIM #611755).
autosomal recessive Bardet-
Biedl syndrome 13 (OMIM
#615990), autosomal recessive
Meckel-Gruber syndrome 1
(OMIM #249000).
autosomal recessive Bardet-
Biedl syndrome 13 (OMIM
#615990), autosomal recessive
Meckel-Gruber syndrome 1
(OMIM #249000).
autosomal recessive Bardet-
Biedl syndrome 16 (OMIM
#615993), and Senior-Loken
syndrome 7 (OMIM #613615).
Cohen syndrome (OMIM
#216550)
Autosomal recessive Bardet-
Biedl syndrome 9 (OMIM
#615986)
autosomal recessive Bardet-
Biedl syndrome 16 (OMIM
#615993), and Senior-Loken
syndrome 7 (OMIM #613615).
autosomal recessive
intellectual disability with
truncal obesity, retinal
dystorphy and micropenis
(OMIM #610156)
severe, early onset obesity

de novo in patients with
spastic paraplegia, intellectual
disability, nystagmus, and
obesity
Bardet-Biedl syndrome 9

spectrum of autosomal
recessive ciliopathy-related
disorders including, retinitis
pigmentosa 71 OMIM
#616394, short-rib thoracic
dysplasia 10 with or without
polydactyly OMIM #615630,
and Bardet-Biedl syndrome 20
OMIM #619471.
autosomal dominant
Rubinstein-Taybi syndrome 1
(OMIM #180849). An allelic
disorder, Menke-Hennekam
syndrome 1 has been
associated with variants in
exons 30 or 31 of CREBBP
(OMIM #618332).
Alstrom syndrome (OMIM
#203800)
autosomal recessive COACH
syndrome 3 (OMIM #619113),
Joubert syndrome 7 (OMIM
#611560), and Meckle
syndrome 5 (OMIM #611561)
obesity, insulin resistance and
maladaptive behavior
Pphenotypes
retinal dystrophy and obesity

Alstrom syndrome (OMIM
#203800)
autosomal dominant obesity,
hyperphagia, and
developmental delay (OMIM
#613886).
obesity, insulin resistance and
maladaptive behavior
phenotypes
autosomal recessive Cohen
syndrome (OMIM #216550)
autosomal recessive Cohen
syndrome (OMIM #216550)
autosomal recessive Bardet-
Biedl syndrome 6 (OMIM
#605231)
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Vvus

Pathogenic
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autosomal dominant non-
syndromic obesity
characterized by early-onset
hyperphagia, low heart rate,
reduced basal metabolic rate,
and severe insulin resistance
autosomal recessive Bardet-
Bied] syndrome 13 (OMIM
#615990), autosomal recessive
Meckel-Gruber syndrome 1
(OMIM #249000).
obesity, insulin resistance and
maladaptive behavior
phenotypes
autosomal recessive Bardet-
Biedl syndrome 1 (OMIM
#209900)
autosomal recessive obesity,
adrenal insufficiency, and red
hair due to POMC deficiency
autosomal recessive
microcephalic osteodysplastic
primordial dwarfism, type II
Autosomal Dominant
Rubinstein-Taybi syndrome 2,
and Menke-Hennekam
syndrome 2
autosomal recessive Bardet-
Biedl syndrome 1 (OMIM
#209900)
obesity, mild intellectual
disability, and autism
spectrum disorder
autosomal recessive Carpenter
syndrome (OMIM #201000)
retinal dystrophy and obesity

autosomal recessive obesity
and hypogonadotropic
hypogonadism due to leptor
receptor deficiency
autosomal recessive severe
obesity
autosomal recessive obesity
with impaired prohormone
processing (OMIM #600955),
Some heterozygous variants
may impart a susceptibility to
obesity (OMIM #612362)
autism spectrum disorder.
Semaphorin 3 signaling and
maybe associated with
obesity.
autosomal recessive Leber
congenital amaurosis 10
(OMIM #611755).

Obesity

'VUS: Variant of Uncertain Significance, AR: Autosomal Recessive, AD: Autosomal Dominant, IDN: Identification number.
Table S1: Variant Analysis from Pediatric Puerto Rican Obesity Cohort.



