
Supplementary Table 1. Genes Involved in the Development of Adrenal, Urogenital and Other Reproductive Structures ("DSD Genes")
	Name (OMIM #)
	Size (Kb)
	Chra
	Start (bp)b
	End (bp)b
	OMIM Gene Title
	Urogenital and Reproductive Phenotype (OMIM, Reports)c
	Other OMIM Phenotyped
	Referencee

	MIR181B2
	0.089
	9
	127,455,988
	127,456,077
	Micro RNA 181B2
	
	
	Harrison et al 2014


1



	MIR181A2 (612743)
	0.11
	9
	127,454,720
	127,454,830
	Micro RNA 181A2
	
	
	Harrison et al 2014


1



	FTHL17 (300308)
	0.813
	X
	31,089,357
	31,090,170
	Ferritin heavy polypeptide-like 17
	
	
	Deng et al 2014


2



	HBA1 (141800)
	0.842
	16
	226,678
	227,520
	Hemoglobin alpha-1
	ambiguous genitalia
	Thalassemias, alpha-, 604131 (3); Methemoglobinemias, alpha- (3);Erythremias, alpha- (3); Heinz body anemias, alpha-, 140700 (3); Hemoglobin H disease, nondeletional, 613978 (3)
	

	SRY (480000)
	0.897
	Y
	2,654,895
	2,655,792
	Sex-determining region Y (testis determining factor)
	46XY sex reversal
	
	

	IFITM3 (605579)
	1.242
	11
	319,672
	320,914
	Interferon-induced transmembrane protein 3
	
	Influenza, severe, susceptibility to
	Wilhelm and Koopman 20063


	IFITM1 (604456)
	1.282
	11
	313,990
	315,272
	Interferon-induced transmembrane protein 1
	
	
	Wilhelm and Koopman 20063


	TEX13B (300313)
	1.507
	X
	107,224,093
	107,225,600
	Testis-expressed gene 13B
	
	
	Wang et al 20014


	GADD45G (604949)
	1.543
	9
	92,219,926
	92,221,469
	Growth arrest- and DNA damage-inducible gene 45, gamma
	
	
	Ostrer et al 20145


	PRKACG
	1.59
	9
	71,627,449
	71,629,039
	
	
	
	Norling et al 201316

	TEX13A (300312)
	1.748
	X
	104,463,610
	104,465,358
	Testis-expressed gene 13A
	
	
	Wang et al 20014


	OXCT2
	1.824
	1
	40,235,196
	40,237,020
	
	
	
	Tanaka et al 2002


6



	APOA1 (107680)
	1.87
	11
	116,706,468
	116,708,338
	Apolipoprotein A-I
	ambiguous genitalia
	ApoA-I and apoC-III deficiency, combined (3);Hypoalphalipoproteinemia, 604091 (3); Corneal clouding, autosomal recessive (3); Amyloidosis, 3 or more types, 105200 (3)
	

	SOX3 (313430)
	2.074
	X
	139,585,151
	139,587,225
	SRY (sex determining region Y)-box 3
	Mental retardation, X-linked, with isolated growth hormonedeficiency, delayed pubertal development
	Panhypopituitarism, X-linked, 312000 (3)
	Weiss et al 2003


7



	GADD45B (604948)
	2.135
	19
	2,476,122
	2,478,257
	Growth arrest- and DNA damage-inducible gene 45, beta
	
	
	Ostrer et al 20145


	HOXD9
	2.233
	2
	176,987,412
	176,989,645
	
	
	
	Slavotinek et al 19998


	HESX1 (601802)
	2.337
	3
	57,231,943
	57,234,280
	Homeo box gene expressed in ES cells
	
	Septooptic dysplasia, Pituitary hormone deficiency,combined, 5, Growth hormone deficiency with pituitary anomalies
	Baxter et al 2014


9



	HES1
	2.47
	3
	193,853,931
	193,856,401
	
	abnormal testis cord formation
	
	Tang et al. 2008


10



	SOX2 (184429)
	2.512
	3
	181,429,711
	181,432,223
	SRY (sex determining region Y)-box 2
	cryptorchidism
	Microphthalmia, syndromic 3, 206900 (3); Optic nerve hypoplasiaand abnormalities of the central nervous system, 206900 (3)
	

	CDKN1C (600856)
	2.548
	11
	2,904,447
	2,906,995
	Cyclin-dependent kinase inhibitor 1C (p57, Kip2)
	IMAGE syndrome, 614732 (3) - adrenal insufficiency, genital anomalies
	Beckwith-Wiedemann syndrome, 130650 (3)
	

	FRAT1 (602503)
	2.651
	10
	99,079,021
	99,081,672
	
	
	
	Ostrer et al 20145


	HSFX1
	2.792
	X
	148,674,182
	148,676,974
	
	
	
	Sin et al 2012


11



	USP26 (300309)
	2.794
	X
	132,159,506
	132,162,300
	Ubiquitin-specific protease 26
	
	
	Wang et al 20014


	TSPY1
	2.795
	Y
	9,304,563
	9,307,358
	
	testicular seminoma
	gonadoblastoma, tumorigenesis of the prostate gland
	

	HSFX2
	2.803
	X
	148,674,171
	148,676,974
	
	
	
	Sin et al 2012


11



	FOXL2
	2.916
	3
	138,663,066
	138,665,982
	
	
	
	Baxter et al 2014


9



	AMH (600957)
	2.96
	19
	2,249,112
	2,252,072
	Anti-Mullerian hormone
	Persistent Mullerian duct syndrome, type I
	
	

	TCF21
	3.134
	6
	134,210,259
	134,213,393
	
	
	
	Bhandari et al 2011


12



	HOXD13 (142989)
	3.135
	2
	176,957,531
	176,960,666
	Homeo box-D13
	VACTERL association
	Synpolydactyly, type II, 186000 (3); Brachydactyly, type E, 113300(3); Brachydactyly, type D, 113200 (3); Synpolydactyly with foot anomalies, 186000 (3); Syndactyly, type V, 186300 (3); Brachydactyly-syndactyly syndrome,610713 (3);
	

	GADD45A (126335)
	3.162
	1
	68,150,859
	68,154,021
	DNA damage-inducible transcript-1
	
	
	Ostrer et al 20145


	HOXD10
	3.179
	2
	176,981,491
	176,984,670
	
	
	Vertical talus, congenital (CVT)
	

	IGFLR1 (614143)
	3.201
	19
	36,230,150
	36,233,351
	IGF-like family receptor 1
	
	19q13 microdeletion syndrome
	

	HOXA13 (142959)
	3.227
	7
	27,236,498
	27,239,725
	Homeo box-A13
	Hand-foot-uterus syndrome, 140000 (3)
	Guttmacher syndrome, 176305(3)
	

	CYP21A2
	3.354
	6
	31,973,358
	31,976,712
	
	
	
	Baxter et al 2014


9



	MAFB (608968)
	3.36
	20
	39,314,516
	39,317,876
	v-MAF musculoaponeurotic fibrosarcoma oncogene family, protein B
	
	Multicentric carpotarsal osteolysis syndrome
	Suzuki et al 2014


13



	DKK1
	3.376
	10
	54,074,041
	54,077,417
	
	
	
	Combes et al 2011


14



	FOXC1 (601090)
	3.449
	6
	1,610,680
	1,614,129
	Forkhead, Drosophila, homolog-like 7
	
	Iridogoniodysgenesis, type 1,  Rieger or Axenfeldanomalies,  Axenfeld-Rieger syndrome, type 3, Iris hypoplasia and glaucoma,
	Hutson et al 2014


15



	GDF9
	3.599
	5
	132,196,878
	132,200,477
	
	Altered GDF9 function may be involved in ovarian disorders
	
	Norling et al 2014


16



	KISS1R (604161)
	3.674
	19
	917,341
	921,015
	KISS1 receptor
	hypospadias (aka GPR54 hypogonadism), Hypogonadotropic hypogonadism 8 with or without anosmia;Precocious puberty, central
	
	

	BBS10 (610148)
	3.957
	12
	76,738,265
	76,742,222
	BBS10 gene
	
	Bardet-Biedl syndrome 10
	Baxter et al 2014


9



	PROP1 (601538)
	4.008
	5
	177,419,235
	177,423,243
	Prophet of Pit1, paired-like homeodomain transcription factor
	ambiguous genitalia
	Pituitary hormone deficiency, combined, 2, 262600 (3)
	

	HOXA11 (142958)
	4.06
	7
	27,220,775
	27,224,835
	Homeo box-A11
	cryptorchidism, male and female sterility
	Radioulnar synostosis with amegakaryocytic thrombocytopenia,
	Hsieh-Li et al. 1995


17



	TXNIP (606599)
	4.167
	1
	145,438,461
	145,442,628
	Thioredoxin-interacting protein
	
	
	Mcgowan et al 2015


18



	PTGDS (176803)
	4.239
	9
	139,871,955
	139,876,194
	Prostaglandin D2 synthase (21kD, brain)
	unilateral undescended testes
	
	Malki et al 2005


19



	NKX3-1 (602041)
	4.245
	8
	23,536,205
	23,540,450
	NK3 homeo box 1
	
	human prostate carcinomas and prostatic intraepithelial neoplasia
	Sciavolino et al 1997


20



	WT1-AS
	4.336
	11
	32,457,284
	32,461,620
	
	
	
	Shimamura et al 1997


21



	DUSP6 (602748)
	4.46
	12
	89,741,836
	89,746,296
	Dual-specificity phosphatase-6
	Kallman syndrome
	
	Hutson et al 2014


15



	TIMP1 (305370)
	4.501
	X
	47,441,689
	47,446,190
	Erythroid-potentiating activity (tissue inhibitor ofmetalloproteinases)
	
	
	Deng et al 20142

	RPS4X
	4.689
	X
	71,492,452
	71,497,141
	
	
	
	Pessia et al 2012


22



	LINC00208
	4.807
	8
	11,434,043
	11,438,850
	
	
	
	Harrison et al 20141

	GDF7 (604651)
	4.827
	2
	20,866,423
	20,871,250
	Growth/differentiation factor 7
	
	
	Wilhelm and Koopman 20063

	NR0B1 (300473)
	4.957
	X
	30,322,538
	30,327,495
	DSS-AHC critical region on the X chromosome, gene 1
	Adrenal hypoplasia, congenital, with hypogonadotropic hypogonadism, 46XY sex reversal 2, dosage-sensitive, 300018 (3)
	
	

	INSL3 (146738)
	5.062
	19
	17,927,321
	17,932,383
	Insulin-like 3, Leydig cell
	hypospadias, cryptorchidism
	
	

	SOX8
	5.172
	16
	1,031,807
	1,036,979
	
	
	
	Takada and Koopman 200323


	TEX12 (605791)
	5.185
	11
	112,038,094
	112,043,279
	Testis-expressed gene 12
	
	
	Wang et al 20014


	TSPYL1
	5.258
	6
	116,596,022
	116,601,280
	
	dysgenesis of the testes syndrome (SIDDT); 46,XY DSD, male infertility
	
	Vinci et al 2009


24



	DHH
	5.397
	12
	49,483,205
	49,488,602
	Desert hedgehog
	46XY partial gonadal dysgenesis, with minifascicular neuropathy, 46XY sex reversal 7
	
	

	SOX9
	5.4
	17
	70,117,160
	70,122,560
	SRY (sex-determining region Y)-box 9
	Campomelic dysplasia with autosomal sex reversal
	Acampomelic campomelic dysplasia, 114290 (3); Campomelic dysplasia, 114290 (3)
	

	FOXA1 (602294)
	5.569
	14
	38,058,756
	38,064,325
	Forkhead box A1(hepatocyte nuclear factor-3, alpha)
	
	
	Li et al 2012


25



	CALCA (114130) (aka CGRP)
	5.618
	11
	14,988,214
	14,993,832
	Calcitonin/calcitonin-related polypeptide, alpha
	
	
	Wilhelm and Koopman 20063


	GNRH1 (152760)
	5.783
	8
	25,276,773
	25,282,556
	Gonadotropin-releasing hormone-1 (leutinizing-releasing hormone)
	Hypogonadotropic hypogonadism 12 with or without anosmia
	
	

	FGF17 (603725)
	5.892
	8
	21,900,427
	21,906,319
	
	Kallman syndrome
	
	Hutson et al 201416

	FST
	6.04
	5
	52,776,264
	52,782,304
	
	
	
	Holdsworth-Carson et al 201426


	TBX6 (602427)
	6.091
	16
	30,097,114
	30,103,205
	T-box 6
	
	
	Grinspon et al 201427


	KISS1 (603286)
	6.151
	1
	204,159,468
	204,165,619
	KISS1 metastasis suppressor
	hypospadias, Hypogonadotropic hypogonadism 13 with or without anosmia,
	
	

	TSPYL2
	6.187
	X
	53,111,541
	53,117,728
	
	46,XY DSD
	
	Vinci et al 200925

	TAC3 (162330)
	6.564
	12
	57,403,780
	57,410,344
	Tachykinin 3 (neuromedin K, neurokinin B)
	Hypogonadotropic hypogonadism 10 with or without anosmia
	
	

	MAPK11 (602898) (aka p38-beta)
	6.638
	22
	50,702,141
	50,708,779
	
	
	
	Ostrer et al 20145


	DMRT2
	6.935
	9
	1,050,619
	1,057,554
	
	
	
	Baxter et al 2014


9



	CYP17A1
	7.002
	10
	104,590,288
	104,597,290
	
	ambiguous genitalia
	
	

	BMP4 (112262)
	7.1
	14
	54,416,454
	54,423,554
	Bone morphogenetic protein-4
	
	Microphthalmia, syndromic 6, 607932 (3); Orofacial cleft 11, 600625(3)
	van der Zanden et al 201228


	EMX2
	7.101
	10
	119,301,956
	119,309,057
	
	46, XY gonadal dysgenesis
	Schizencephaly (SCHZC)
	Piard et al. 2014


29



	LHX1 (601999) (MRKH)
	7.144
	17
	35,294,771
	35,301,915
	LIM/homeodomain protein LHX1
	
	
	Hutson et al 201416

	CYP11B2 (124080)
	7.285
	8
	143,991,974
	143,999,259
	Cytochrome P450, subfamily XIB, polypeptide 2
	ambiguous genitalia
	Hypoaldosteronism, congenital, due to CMO II deficiency, 610600 (3);Hypoaldosteronism, congenital, due to CMO I deficiency, 203400 (3); (Low renin hypertension, susceptibility to) (3); Aldosterone to renin ratioraised (3)
	

	RBMX
	7.334
	X
	135,955,605
	135,962,939
	
	
	
	Pask et al 2000


30



	RBM15 (606077) (aka OTT)
	7.359
	1
	110,881,944
	110,889,303
	One-twenty two protein (RNA binding motif protein 15; Spen,Drosophila, homolog of)
	
	Megakaryoblastic leukemia, acute (2)
	Wang et al 20014


	CYP11B1 (610613)
	7.464
	8
	143,953,772
	143,961,236
	Cytochrome P450, subfamily XIB, polypeptide 1 (11-beta-hydroxylase;corticosteroid methyl-oxidase II (CMO II))
	ambiguous genitalia
	Adrenal hyperplasia, congenital, due to 11-beta-hydroxylasedeficiency, 202010 (3); Aldosteronism, glucocorticoid-remediable, 103900 (3)
	

	CBLN4
	7.517
	20
	54,572,495
	54,580,012
	
	
	
	Bradford et al 2009


31



	AMHR2
	7.68
	12
	53,817,638
	53,825,318
	Anti-Mullerian hormone receptor, type II
	Persistent Mullerian duct syndrome, type II
	
	

	HSD3B1
	7.855
	1
	120,049,826
	120,057,681
	
	CAH
	
	Kousta et al. 201032


	HARS2 (600783)
	7.873
	5
	140,071,017
	140,078,890
	Histidyl-tRNA synthetase 2
	
	
	Ostrer et al 20145


	HFE (613609)
	7.961
	6
	26,087,508
	26,095,469
	Hemochromatosis gene
	
	Hemochromatosis, Microvascular complications of diabetes7, Porphyria variegata, susceptibility to, Porphyria cutanea tarda, susceptibility to, Alzheimer disease,susceptibility to, Transferrin serum level QTL2
	Baxter et al 2014


9



	HSD3B2
	8.108
	1
	119,957,554
	119,965,662
	
	ambiguous genitalia
	
	

	AMELY
	8.11
	Y
	6,733,958
	6,742,068
	
	
	
	Ma et al 2012


33



	STAR (600617)
	8.383
	8
	38,000,217
	38,008,600
	Steroidogenic acute regulatory protein
	
	Lipoid adrenal hyperplasia,
	Baxter et al 201410


	PTGS2
	8.615
	1
	186,640,944
	186,649,559
	
	generated COX2-deficient mice by gene targeting. These mice showed multiple failures in female reproductive processes that included ovulation, fertilization, implantation, and decidualization.
	
	Lim et al. 1997


34



	LHX3 (600577)
	8.86
	9
	139,088,095
	139,096,955
	LIM/homeodomain protein LHX3
	ambiguous genitalia
	Pituitary hormone deficiency, combined, 3, 221750 (3)
	

	PTGDR
	9.012
	14
	52,734,430
	52,743,442
	Prostaglandin D2 receptor
	
	Asthma, susceptibility to
	Matson et al 2011


35



	MAPK3 (601795) (aka ERK1)
	9.205
	16
	30,125,425
	30,134,630
	Mitogen-activated protein kinase 3
	
	
	Ostrer et al 20145


	CBX2
	9.473
	17
	77,751,976
	77,761,449
	Chromobx homolog 2, Drosophila polycomb class
	46XY sex reversal 5
	
	

	HOXA10 (142957)
	9.671
	7
	27,210,209
	27,219,880
	Homeo box-A10
	cryptorchidism, abnormal spermatogenesis, sterility
	
	Rijli et al. 1995


36



	FZD4 (604579)
	9.724
	11
	86,656,716
	86,666,440
	Frizzled, Drosophila, homolog of, 4
	
	Exudative vitreoretinopathy, Retinopathy of prematurity
	Arboleda et al 201437


	FGF8 (600483)
	10.24
	10
	103,529,886
	103,540,126
	Fibroblast growth factor-8
	Hypogonadotropic hypogonadism 6 with or without anosmia
	
	Materna et al 2014


38

, Baxter et al 2014


9



	SYCP3 (604759)
	10.825
	12
	102,122,425
	102,133,250
	Synaptonemal complex protein 3
	Spermatogenic failure 4
	(Pregnancy loss,susceptibility to) (3)
	

	UPK3A (611559)
	10.888
	22
	45,680,867
	45,691,755
	Uroplakin 3A
	Urogenital adysplasia
	Renal adysplasia, 191830 (3);
	

	HCCS (300056)
	11.799
	X
	11,129,405
	11,141,204
	Holocytochrome c synthase (cytochrome c heme-lyase)
	
	Microphthalmia, syndromic 7, Linerar skin defects with multiple congenital anomalies,
	Katoh-Fukui et al 2011


39



	ATF3
	12.15
	1
	212,781,969
	212,794,119
	
	ambiguous genitalia
	
	

	BMP2 (112261)
	12.166
	20
	6,748,744
	6,760,910
	Bone morphogenetic protein-2
	
	HFE hemochromatosis, modifier of, Brachydactyly,type A2
	Ono and Harley 201340


	SOX10 (602229)
	12.221
	22
	38,368,318
	38,380,539
	SRY (sex-determining region Y)-box-10
	XX sex reversal in mice
	Waardenburg syndrome, type 4C, Waardenburg syndrome,type 2E, with or without neurologic involvement, PCWH syndrome,
	Polanco et al. 2009


41



	BBS12 (610683)
	12.242
	4
	123,653,856
	123,666,098
	BBS12 gene
	
	Bardet-Biedl syndrome 12
	Baxter et al 201410

	ARX (300382)
	12.253
	X
	25,021,812
	25,034,065
	Aristaless-related homeobox, X-linked
	Hydranencephaly with abnormal genitalia
	Epileptic encephalopathy, early infantile, 1, 308350 (3);Lissencephaly, X-linked 2, 300215 (3); Mental retardation, X-linked 29 and others, 300419 (3); Proud syndrome, 300004 (3); Partington syndrome, 309510(3);
	

	PROKR2 (607123)
	12.33
	20
	5,282,685
	5,295,015
	Prokineticin receptor 2
	cryptorchidism, Hypogonadotropic hypogonadism 3 with or without anosmia
	
	

	LHX9
	12.756
	1
	197,886,517
	197,899,273
	
	LHX9 mutations may underlie certain forms of isolated gonadal agenesis in humans
	
	Birk et al. 2000


42



	ACBD7
	13.302
	10
	15,117,473
	15,130,775
	
	
	
	White et al 2011


43



	FIGLA (608697)
	13.334
	2
	71,004,441
	71,017,775
	Factor in germline alpha, mouse, homolog of
	Premature ovarian failure 6
	
	Wang et al 20014


	PROK2 (607002)
	13.552
	3
	71,820,805
	71,834,357
	Prokineticin 2
	Hypogonadotropic hypogonadism 4 with or without anosmia
	
	

	FLRT3 (604808)
	13.675
	20
	14,304,638
	14,318,313
	Fibronectin-like domain-containing leucine-rich transmembraneprotein-3
	Kallman syndrome
	
	Hutson et al 201416

	FZR1
	13.802
	19
	3,522,953
	3,536,755
	
	
	
	Holt et al 2014


44



	TBX3 (601621)
	13.911
	12
	115,108,058
	115,121,969
	T-box 3
	ambiguous genitalia
	Ulnar-mammary syndrome, 181450 (3)
	

	TRIM32 (602290)
	13.999
	9
	119,449,580
	119,463,579
	Tripartite-motif-containing protein 32
	Bardet-Biedlsyndrome 11, 209900 (3) - hypogonadotrophic hypogonadism, complex female genitourinary malformations, and renal abnormalities
	Muscular dystrophy, limb-girdle, type 2H, 254110 (3)
	

	DHCR7 (602858)
	14.021
	11
	71,145,456
	71,159,477
	Delta-7-dehydrocholesterol reductase
	
	Smith-Lemli-Opitz syndrome
	Hutson et al 201416

	RBMY1A1
	14.415
	Y
	23,673,257
	23,687,672
	
	associated with azoospermia or severe oligospermia
	
	Bouma et al 2010


45



	RBMY1B
	14.449
	Y
	23,673,223
	23,687,672
	
	
	
	

	SPRY4 (607984)
	14.629
	5
	141,689,991
	141,704,620
	Sprouty, Drosophila, homolog of
	Kallman syndrome
	
	Hutson et al 201416

	DMRT3
	14.769
	9
	976,963
	991,732
	
	
	
	Vinci et al 200725

	CXCL12 (600835) (aka SDF1)
	14.941
	10
	44,865,604
	44,880,545
	Chemokine, C-X-C motif, ligand 12 (stromal cell-derived factor 1)
	
	AIDS, resistance to
	Kryczek et al 2005


46



	SPATA12
	14.992
	3
	57,094,468
	57,109,460
	
	cryptorchidism
	
	

	ALG12 (607144)
	15.253
	22
	50,296,853
	50,312,106
	Dolichyl-P-mannose:Man-7-GlcNAc-2-PP-dolichyl-alpha-6-mannosyltransferase
	ambiguous genitalia
	Congenital disorder of glycosylation, type Ig, 607143 (3)
	

	SALL1 (602218)
	15.298
	16
	51,169,885
	51,185,183
	Sal-like 1
	ambiguous genitalia
	Townes-Brocks syndrome, 107480 (3); Townes-Brocksbranchiootorenal-like syndrome, 107480 (3)
	

	VEGFA
	16.277
	6
	43,737,946
	43,754,223
	
	
	Microvascular complications of diabetes 1 (MVCD1)
	Sargent et al 201547


	LEP (164160)
	16.352
	7
	127,881,330
	127,897,682
	Leptin (murine obesity homolog)
	ambiguous genitalia, hypogonadism
	Obesity, severe, due to leptin deficiency (3); Obesity
	

	DDX3Y
	16.372
	Y
	15,016,018
	15,032,390
	
	DDX3Y is located in the 'azoospermia factor a' (AZFa) region on chromosome Y which is deleted in Sertoli cell-only syndrome. This is an infertility disorder in which no germ cells are visible in seminiferous tubules leading to azoospermia.
	
	Gueler et al 2012


48



	DDX3X
	16.874
	X
	41,192,650
	41,209,524
	
	
	MENTAL RETARDATION, X-LINKED
	Xu et al 2008


49



	EIF1AX
	17.331
	X
	20,142,635
	20,159,966
	
	
	Lahn and Page (1997) determined that the EIF1AX gene escapes X inactivation, and proposed that it should be investigated as a candidate gene for Turner syndrome.
	Park et al 201050


	EIF1AY
	17.43
	Y
	22,737,610
	22,755,040
	
	male infertility
	
	Shamsi et al. 201151


	UPK3B (611887)
	17.455
	7
	76,139,744
	76,157,199
	Uroplakin 3B
	
	
	Materna et al 201439

	TEX15 (605795)
	17.474
	8
	30,689,059
	30,706,533
	Testis-expressed gene 15
	
	
	Wang et al 20014


	NEIL2 (608933)
	17.683
	8
	11,627,171
	11,644,854
	
	
	
	White et al 201144

	HOXA10-HOXA9
	17.824
	7
	27,202,056
	27,219,880
	
	
	
	Svingen and Koopman 200752


	INSRR
	18.047
	1
	156,810,665
	156,828,712
	
	
	
	Nef et al 2003


53



	CYP26B1
	18.624
	2
	72,356,367
	72,374,991
	
	
	Radiohumeral fusions with other skeletal and craniofacial anomalies (RHFCA)
	Kumar et al 201154


	GNRHR (138850)
	18.706
	4
	68,603,098
	68,621,804
	Gonadotropin-releasing hormone receptor
	hypospadias, ambiguous genitalia, Hypogonadotropic hypogonadism 7 with or without anosmia, Fertile eunuch syndrome
	
	

	PERP (609301)
	19.019
	6
	138,409,641
	138,428,660
	
	
	
	Grinspon et al 201428

	PRDM14 (611781)
	19.677
	8
	70,963,885
	70,983,562
	PR domain-containing protein 14
	
	
	Deng et al 201417

	MTHFR (607093)
	20.374
	1
	11,845,786
	11,866,160
	Methylenetetrahydrofolate reductase
	hypospadias
	Homocystinuria due to MTHFR deficiency, 236250 (3); (Schizophrenia,susceptibility to), 181500 (3); (Vascular disease, susceptibility to) (3); (Neural tube defects, susceptibility to), 601634 (3); (Thromboembolism,susceptibility to), 188050 (3)
	

	ZNF214 (605015)
	21.038
	11
	7,020,548
	7,041,586
	Zinc finger protein-214
	cryptorchidism
	
	

	PDGFB (190040)
	21.273
	22
	39,619,684
	39,640,957
	Platelet-derived growth factor, beta polypeptide (oncogene SIS)
	
	Meningioma, SIS-related ; Dermatofibrosarcoma protuberans;Giant-cell fibroblastoma
	Schmahl et al 200855


	WNT5A (164975)
	21.928
	3
	55,499,742
	55,521,670
	Wingless-type MMTV integration site family, member 5A
	Robinow syndrome, autosomal dominant, 180700 (3) - hypoplastic external genitalia, renal anomalies
	
	

	AKR1C4 (600451)
	22.113
	10
	5,238,797
	5,260,910
	Aldo-keto reductase family 1, member C4 (chlordecone reductase)
	46XY sex reversal 8
	
	

	FRG1B
	22.129
	20
	29,611,878
	29,634,007
	
	
	
	Hiort 201356


	PDGFA
	22.584
	7
	536,897
	559,481
	
	Pdgfa-deficient male mice developed progressive reduction in testicular size, Leydig cell loss, and spermatogenic arrest. In older Pdgfa-deficient mice, circulating testosterone was not detectable, confirming that spermatogenic arrest was mediated by testosterone deficiency in Pdgfa-deficient animals.
	
	Gnessi et al. 2000
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	BBS1 (209901)
	22.966
	11
	66,278,118
	66,301,084
	BBS1 gene
	
	Bardet-Biedl syndrome 1
	Baxter et al 201410

	TGFB1 (190180)
	23.02
	19
	41,836,811
	41,859,831
	Transforming growth factor, beta-1
	
	Camurati-Engelmann disease, Cystic fibrosis lungdisease, modifier of
	Miles et al 2013
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	RSPO1
	23.644
	1
	38,076,951
	38,100,595
	
	
	
	Baxter et al 201410

	HCFC1
	23.812
	X
	153,213,007
	153,236,819
	
	
	Mental retardation, X-linked 3 (MRX3), Methylmalonic acidemia and homocysteinemia
	

	GPR83 (605569)
	24.109
	11
	94,110,476
	94,134,585
	G protein-coupled receptor 83
	
	
	White et al 201144

	UBA1 (314370)
	24.329
	X
	47,050,198
	47,074,527
	Ubiquitin-like modifier-activating enzyme 1
	
	Spinal muscular atrophy, X-linked 2, infantile
	Berletch et al 201059


	PITX2 (601542)
	24.7
	4
	111,538,579
	111,563,279
	Paired-like homeodomain transcription factor-2
	
	Axenfeld-Rieger syndrome, type 1, Iridogoniodysgenesis,type 2,  Ring dermoid of cornea, Peters anomaly,
	Hutson et al 201416

	C2orf80
	24.703
	2
	209,030,070
	209,054,773
	
	
	
	Norling et al 201316, Ostrer 20145


	TAF7L (300314) (aka TAF2Q)
	24.819
	X
	100,523,240
	100,548,059
	TAF7-like RNA polymerase II, TATA box-binding protein-associatedfactor, 50kD
	
	
	Wang et al 20014


	WNT4
	25.721
	1
	22,443,798
	22,469,519
	
	
	
	Baxter et al 201410

	FLNA (300017)
	26.107
	X
	153,576,899
	153,603,006
	Filamin A, alpha (actin-binding protein-280)
	Melnick-Needles syndrome, 309350 (3) - urogenital defects
	Heterotopia, periventricular, 300049 (3); Otopalatodigital syndrome,type I, 311300 (3); Otopalatodigital syndrome, type II, 304120 (3); Intestinal pseudoobstruction, neuronal, 300048 (3); Frontometaphyseal dysplasia, 305620 (3); Heterotopia, periventricular, ED variant, 300537 (3); FG syndrome 2, 300321 (3); Cardiac valvular dysplasia, X-linked, 314400 (3); Terminal osseous dysplasia, 300244 (3)
	

	NR5A1/SF1
	26.184
	9
	127,243,515
	127,269,699
	
	
	
	Ono and Harley 201341

	STRA8 (609987)
	26.514
	7
	134,916,730
	134,943,244
	Stimulated by retinoic acid 8, mouse, homolog of
	
	
	Arboleda et al 201438

	TBX1 (602054)
	26.887
	22
	19,744,225
	19,771,112
	T-box 1
	
	Conotruncal anomaly face syndrome, DiGeorge syndrome, Velocardiofacial syndrome
	Grinspon et al 201428

	BBS5 (603650)
	27.16
	2
	170,336,005
	170,363,165
	BBS gene 5
	
	Bardet-Biedl syndrome 5
	Baxter et al 201410

	MMP2 (120360)
	27.506
	16
	55,513,080
	55,540,586
	Matrix metalloproteinase 2 (gelatinase A, 72kD type IV collagenase)
	
	Torg-Winchester syndrome
	Roberts et al 2002
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	PPP1R2 (601792)
	29.004
	3
	195,241,220
	195,270,224
	Protein phosphatase-1, regulatory (inhibitor) subunit 2
	
	
	Korrodi-Gregorio et al 2013


61



	NOTCH4
	29.224
	6
	32,162,620
	32,191,844
	
	
	
	Kume 200962


	MKKS (604896)
	29.46
	20
	10,385,427
	10,414,887
	McKusick-Kaufman syndrome gene
	
	McKusick-Kaufman syndrome, Bardet-Biedl syndrome
	Baxter et al 201410

	RAC1 (602048)
	29.473
	7
	6,414,125
	6,443,598
	
	
	
	Ostrer et al 20145


	OLAH
	29.957
	10
	15,085,894
	15,115,851
	
	
	
	White et al 2011


43



	CYP11A1
	29.979
	15
	74,630,102
	74,660,081
	Cytochrome P450, subfamily XIA (cholesterol side chain cleavageenzyme)
	ambiguous genitalia, Adrenal insufficiency, congenital, with 46XY sex reversal, partialor complete
	
	

	AKR1C2 (600450)
	30.258
	10
	5,029,967
	5,060,225
	Aldo-keto reductase family 1, member C2 (dihydrodiol dehydrogenase,type II)
	46XY sex reversal 8
	Obesity, hyperphagia, and developmental delay (3);
	

	COPS2
	30.384
	15
	49,417,470
	49,447,854
	
	
	
	Hossain and Saunders 2004
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	BMP8B
	30.631
	1
	40,223,902
	40,254,533
	
	mice were viable and healthy but infertile due to defective primordial germ cell formation
	
	Zhao et al. 1996


64



	UPK1B (602380)
	31.576
	3
	118,892,424
	118,924,000
	Uroplakin 1B
	
	
	Materna et al 201439

	ZNF215 (605016)
	31.625
	11
	6,947,653
	6,979,278
	Zinc finger protein-215
	cryptorchidism
	
	

	XIST (314670)
	32.103
	X
	73,040,485
	73,072,588
	X chromosome controlling element (X-inactivation center)
	
	X-inactivation, familial skewed
	Holterhus et al 2009


65



	GATA6 (601656)
	33.088
	18
	19,749,403
	19,782,491
	GATA-binding protein-6
	Polycystic ovary syndromes
	Atrioventricular septal defect 5,  Atrial septal defect 9, Pancreatic agenesis and congenital heart defects,  Persistent truncus arteriosus, Tetralogy of Fallot
	Ho et al. 2005
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	PAX6 (607108) (WAGR)
	33.17
	11
	31,806,339
	31,839,509
	Paired box homeotic gene-6
	
	Aniridia, Peters anomaly,  Cataract withlate-onset corneal dystrophy, Keratitis, Foveal hyperplasia, Morning glory disc anomaly, Optic nervehypoplasia, Coloboma, ocular,  Coloboma of optic nerve, Gillespie syndrome,
	Hutson et al 201416

	FGF9
	33.426
	13
	22,245,214
	22,278,640
	Fibroblast growth factor-9 (glia-activating factor)
	
	Multiple synostoses syndrome 3, 612961 (3)
	Moniot et al 2009


67



	ARL6 (608845)
	33.779
	3
	97,483,594
	97,517,373
	ADP-ribosylation factor-like 6
	
	Bardet-Biedl syndrome 3, Bardet-Biedl syndrome 1,modifier of  Retinitis pigmentosa 55
	Baxter et al 201410

	KDM5C (314690)
	34.102
	X
	53,220,502
	53,254,604
	Lysine-specific demethylase 5C(Jumonji, AT-rich interactive domain 1C)
	
	Mental retardation, X-linked, syndromic, Claes-Jensen type,
	Berletch et al 201168


	TKTL1 (300044)
	34.687
	X
	153,524,026
	153,558,713
	Transketolase-like 1
	
	
	Wang et al 20014


	GATA4 upstream deletion (NEIL2)
	34.779
	8
	11,622,293
	11,657,072
	
	
	
	White et al 201144

	SHOX X (400020)
	35.068
	X
	585,078
	620,146
	Short stature homeo box, Y-linked
	
	Short stature, idiopathic familial, Leri-Weilldyschondrosteosis, Langer mesomelic dysplasia,
	Gervasini et al 2010
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	SHOX Y (400020)
	35.068
	Y
	535,078
	570,146
	Short stature homeo box, Y-linked
	
	Short stature, idiopathic familial,  Leri-Weilldyschondrosteosis,  Langer mesomelic dysplasia,
	Gervasini et al 201069

	BBS2 (606151)
	35.75
	16
	56,518,258
	56,554,008
	Bardet-Biedl syndrome 2
	
	Bardet-Biedl syndrome 2
	Baxter et al 201410

	BMP8A
	38.224
	1
	39,957,317
	39,995,541
	
	degeneration of epididymis and granuloma formation and sterility in males (murine study)
	
	Zhao et al. 1998


64



	KDM5D
	39.525
	Y
	21,867,300
	21,906,825
	
	
	
	Berletch et al 201168

	MIR181A2HG
	40.193
	9
	127,420,714
	127,460,907
	
	
	
	Harrison et al 20141

	CDC42 (116952)
	40.317
	1
	22,379,119
	22,419,436
	Cell division cycle 42 (GTP-binding protein, 25kD)
	
	(Aarskog-Scott)
	Hutson et al 201416

	CTNNB1
	40.997
	3
	41,240,942
	41,281,939
	
	
	
	Li et al 2004


25



	NOTCH3 (600276)
	41.349
	19
	15,270,443
	15,311,792
	Notch, Drosophila, homolog of, 3
	
	Cerebral arteriopathy with subcortical infarcts andleukoencephalopathy,
	Kume 200963

	PCSK1 (162150)
	42.946
	5
	95,726,039
	95,768,985
	Proprotein convertase subtilisin/kexin type 1
	
	Obesity with impaired prohormone processing, Obesity,susceptibility to, BMIQ12
	Baxter et al 201410

	FXN
	43.514
	9
	71,650,479
	71,693,993
	
	
	Friedreich ataxia (FRDA)
	

	HPGDS
	44.32
	4
	95,219,707
	95,264,027
	
	46,XY DSD
	
	Jorgensen et al. 2015
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	FAM167A (610085)
	45.304
	8
	11,278,972
	11,324,276
	Family with sequence similarity 167, member A
	
	
	Harrison et al 20141

	EFNB2 (600527)
	45.31
	13
	107,142,078
	107,187,388
	eph-related receptor tyrosine kinase ligand 5 (ephrin-B2)
	hypospadias
	
	

	KRAS (190070)
	45.675
	12
	25,358,179
	25,403,854
	Kirsten rat sarcoma-2 viral (v-Ki-ras2) oncogene homolog
	cryptorchidism
	Lung cancer, somatic, 211980 (3); Bladder cancer, somatic, 109800(3); Pancreatic carcinoma, somatic, 260350 (3); Gastric cancer, somatic, 137215 (3); Leukemia, acute myelogenous (3); Noonan syndrome 3, 609942 (3);Cardiofaciocutaneous syndrome, 115150 (3); Breast cancer, somatic, 114480 (3); SFM syndrome, somatic mosaic, 163200 (3)
	

	BBS7 (607590)
	46.169
	4
	122,745,483
	122,791,652
	BBS7 gene
	
	Bardet-Biedl syndrome 7
	Baxter et al 201410

	WNT2 (147870) (MRKH)
	46.658
	7
	116,916,685
	116,963,343
	Wingless-type MMTV integration site family, member 2
	
	
	Hutson et al 201416

	ZFY
	47.03
	Y
	2,803,517
	2,850,547
	
	
	
	Luoh et al 1997
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	KDR
	47.336
	4
	55,944,426
	55,991,762
	
	
	Hemangioma, capillary infantile (HCI)
	Bott et al 200872


	WT1
	47.76
	11
	32,409,321
	32,457,081
	Wilms tumor-1
	Frasier syndrome
	Wilms tumor, type 1, 194070 (3); Denys-Drash syndrome, 194080 (3);Nephrotic syndrome, type 4, 256370 (3);  Meacham syndrome, 608978 (3); Mesothelioma, somatic, 156240 (3)
	

	TJP2
	50.046
	9
	71,820,078
	71,870,124
	
	
	Familial hypercholanemia (FHCA), Cholestasis, progressive familial intrahepatic, 4 (PFIC4)
	Norling et al 201316

	KDM3A
	50.698
	2
	86,669,141
	86,719,839
	
	hypospadias
	
	Eggers et al 201473


	FGD1 (300546)
	50.713
	X
	54,471,886
	54,522,599
	FYVE, RhoGEF, and PH domain-containing protein 1
	
	Aarskog-Scott syndrome, Mental retardation, X-linkedsyndromic 16,
	Hutson et al 201416

	NOTCH1
	51.342
	9
	139,388,896
	139,440,238
	
	
	
	Kume 200963

	BBS4 (600374)
	52.298
	15
	72,978,519
	73,030,817
	BBS4 gene
	
	Bardet-Biedl syndrome 4
	Baxter et al 201410

	NGF
	52.32
	1
	115,828,537
	115,880,857
	
	
	Neuropathy, hereditary sensory and autonomic, 5 (HSAN5)
	Lara et al 199074


	ALDH1A1
	52.655
	9
	75,515,578
	75,568,233
	
	
	
	Petrosino et al 2014

	RHOA (165390)
	52.948
	3
	49,396,578
	49,449,526
	Ras homolog gene family, member A (oncogene RHO H12)
	
	
	Ostrer et al 20145


	TDRD1 (605796)
	53.035
	10
	115,939,028
	115,992,063
	Tudor domain protein 1
	
	
	Wang et al 20014


	TTC8 (608132)
	53.358
	14
	89,290,977
	89,344,335
	Tetratricopeptide repeat domain 8
	
	Bardet-Biedl syndrome 8, Retinitis pigmentosa 51
	Baxter et al 201410

	SMAD4 (600993)
	54.829
	18
	48,556,582
	48,611,411
	Mothers against decapentaplegic, Drosophila, homolog of, 4
	
	Pancreatic cancer (3); Polyposis, juvenile intestinal, Juvenile polyposis/hereditary hemorrhagic telangiectasia syndrome, ; Myhre syndrome,
	Wu et al 2013


75



	GATA4
	55.792
	8
	11,561,717
	11,617,509
	
	
	
	Baxter et al 201410

	SRD5A2
	56.384
	2
	31,749,656
	31,806,040
	
	
	
	Baxter et al 201410

	FGFR1 (136350)
	57.697
	8
	38,268,655
	38,326,352
	Fibroblast growth factor receptor-1 (fms-related tyrosine kinase-2)
	cryptorchidism (aka KAL2 Hypogonadism), Hypogonadotropic hypogonadism 2 with or without anosmia
	Pfeiffer syndrome, 101600 (3); Jackson-Weiss syndrome, 123150 (3);Osteoglophonic dysplasia, 166250 (3); Trigonocephaly 1, 190440 (3)
	

	HNF1B (189907)
	58.663
	17
	36,046,433
	36,105,096
	HNF1 homeobox B (transcription factor 2)
	ambiguous genitalia
	Renal cysts and diabetes syndrome, 137920 (3); Diabetes mellitus,noninsulin-dependent, 125853 (3); (Renal cell carcinoma), 144700 (3)
	

	VAMP7
	62.491
	X
	155,110,942
	155,173,433
	
	
	
	Tannour-Louet et al 201476


	NTF3 (aka NT3)
	63.186
	12
	5,541,279
	5,604,465
	Neurotrophin-3
	
	
	Clement et al 2011


77



	RXFP2 (606655) (aka LGR8)
	63.331
	13
	32,313,678
	32,377,009
	Leucine-rich repeat-containing G protein-coupled receptor 8
	cryptorchidism
	
	

	FGF7 (148180)
	64.149
	15
	49,715,374
	49,779,523
	Fibroblast growth factor-7 (keratinocyte growth factor)
	
	
	Fasciana et al 1996
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	AXIN1 (603816)
	65.237
	16
	337,439
	402,676
	Axis inhibitor 1
	
	Hepatocellular carcinoma, somatic,  Caudal duplicationanomaly,
	Ostrer et al 20145


	IQCB1 (609237) (aka NPHP5)
	65.317
	3
	121,488,609
	121,553,926
	IQ motif-containing protein B1
	
	Senior-Loken syndrome 5,
	Materna et al 201439

	PTCH1  (aka PTC)
	65.567
	9
	98,205,264
	98,270,831
	
	
	Basal cell carcinoma, somatic 
Basal cell nevus syndrome 
Holoprosencephaly-7
	Yao et al 2002
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	ZFX
	66.519
	X
	24,167,853
	24,234,372
	
	
	Mowat-Wilson syndrome (MOWS)
	Luoh et al 199771

	HSD17B3
	66.845
	9
	98,997,589
	99,064,434
	
	ambiguous genitalia
	
	

	FAM189A2
	67.882
	9
	71,939,488
	72,007,370
	
	possible association between duplication of the FAM189A2 gene and 46,XY gonadal dysgenesis
	
	Ostrer et al 20145


	HGF (142409)
	68.009
	7
	81,331,443
	81,399,452
	Hepatic growth factor
	
	Deafness, autosomal recessive 39
	

	SYCP2 (604105)
	68.592
	20
	58,438,617
	58,507,209
	Synaptonemal complex protein 2
	
	
	Wang et al 20014


	LHCGR
	68.967
	2
	48,913,913
	48,982,880
	
	ambiguous genitalia
	
	

	PDGFRA
	69.148
	4
	55,095,264
	55,164,412
	
	
	
	Hersmus et al 2012
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	DAZ1 (400003)
	69.738
	Y
	25,275,501
	25,345,239
	Deleted in azoospermia
	Sertoli-cell-only syndrome
	
	Wang et al 20014


	C8orf12
	70.256
	8
	11,225,910
	11,296,166
	
	
	
	Harrison et al 20141

	BLK (191305)
	70.588
	8
	11,351,520
	11,422,108
	BLK nonreceptor tyrosine kinase
	
	Maturity-onset diabetes of the young, type 11
	Harrison et al 20141

	FGF2
	71.527
	4
	123,747,863
	123,819,390
	
	
	
	Jiang et al 201381


	MOV10L1 (605794)
	71.682
	22
	50,528,434
	50,600,116
	Mov10-like 1
	
	
	Wang et al 20014


	POR (124015)
	71.754
	7
	75,544,419
	75,616,173
	Cytochrome P450 oxidoreductase
	Antley-Bixler syndrome with genital anomalies and disorderedsteroidogenesis
	Disordered steroidogenesis due to cytochrome P450 oxidoreductase, 613571 (3)
	Ostrer 199382


	SIM1 (603128)
	74.802
	6
	100,836,749
	100,911,551
	Single-minded, Drosophila, homolog of, 1
	ambiguous genitalia
	Obesity, severe, 601665 (3)
	

	IL17RD (606807)
	75.394
	3
	57,124,009
	57,199,403
	Interleukin 17, receptor D(Sef, zebrafish, homolog of)
	Kallman syndrome
	
	Hutson et al 201416

	MECP2 (300005)
	75.925
	X
	153,287,263
	153,363,188
	Methyl-CpG-binding protein-2
	
	Rett syndrome,  Mental retardation, X-linked, syndromic13,  Rett syndrome, preserved speech variant,  Encephalopathy, neonatal severe, Autism susceptibility, X-linked3; Angelman syndrome, Mental retardation, X-linked syndromic, Lubs type,
	Kim et al 2014


83



	DDX4 (605281)
	79.13
	5
	55,033,844
	55,112,974
	DEAD/H (Asp-Glu-Ala-Asp/His) box polypeptide 4(vasa, Drosophila, homolog of)
	
	
	Wang et al 20014


	NXF2
	79.541
	X
	101,502,093
	101,581,634
	
	Klinefelter syndrome
	
	

	IFT122 (606045)
	80.224
	3
	129,158,967
	129,239,191
	Intraflagellar transport 122, homolog of
	
	Cranioectodermal dysplasia 1,
	Materna et al 201439

	XDH (607633)
	80.424
	2
	31,557,187
	31,637,611
	Xanthine dehydrogenase (xanthine oxidase)
	
	Xanthinuria, type I,
	Norling et al 2013

	RAF1 (164760)
	80.601
	3
	12,625,099
	12,705,700
	Oncogene RAF1
	cryptorchidism
	Noonan syndrome 5, 611553 (3); LEOPARD syndrome 2, 611554 (3)
	

	CLCN4 (302910)
	80.715
	X
	10,124,984
	10,205,699
	Chloride channel-4
	
	
	R Deng et al White 200417



	MAP3K1
	81.078
	5
	56,110,900
	56,191,978
	
	
	
	Baxter et al 201410

	MAPK14 (600289) (aka p38-alpha)
	83.56
	6
	35,995,453
	36,079,013
	Mitogen-activated protein kinase 14(cytokine suppressive anti-inflammatory drug binding protein 1)
	
	
	Warr et al 2012
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	FGF10 (602115)
	83.688
	5
	44,305,096
	44,388,784
	Fibroblast growth factor-10
	hypospadias
	Aplasia of lacrimal and salivary glands, 180920 (3); LADD syndrome,149730 (3)
	Carmichael et al. 201385


	PAX2 (167409) (MRKH)
	84.231
	10
	102,505,467
	102,589,698
	Paired box homeotic gene-2
	
	Optic nerve coloboma with renal disease, Renalhypoplasia, isolated
	Hutson et al 201416

	IGF1
	84.734
	12
	102,789,644
	102,874,378
	Insulin-like growth factor-1, or somatomedin C
	hypogonadism
	Growth retardation with deafness and mental retardation due toIGF1 deficiency,
	

	DNAJC15
	85.945
	13
	43,597,361
	43,683,306
	
	
	
	White et al 201144

	EP300 (602700)
	87.468
	22
	41,488,613
	41,576,081
	E1A-binding protein, 300kD
	
	Colorectal cancer, Rubinstein-Taybi syndrome 2
	Hutson et al 201416

	KITLG
	87.681
	12
	88,886,569
	88,974,250
	KIT ligand (mast cell growth factor; steel, mouse, homolog of)
	testicular germ cell tumors
	Skin/hair/eye pigmentation 7, blond/brown hair, Hyperpigmentation, familial progressive, 2,
	Kanetsky et al. 2009


86



	HSD17B4 (601860)
	89.893
	5
	118,788,137
	118,878,030
	Hydroxysteroid (17-beta) dehydrogenase 4
	
	D-bifunctional protein deficiency, Perrault syndrome,
	Ostrer et al 20145


	PTPN11 (176876)
	91.182
	12
	112,856,535
	112,947,717
	Protein tyrosine phosphatase, nonreceptor-type, 11
	cryptorchidism
	Noonan syndrome 1, 163950 (3); LEOPARD syndrome 1, 151100 (3);Leukemia, juvenile myelomonocytic, 607785 (3); Metachondromatosis, 156250 (3)
	

	PCDH17 (611760)
	97.277
	13
	58,205,788
	58,303,065
	Protocadherin 17
	
	
	Ledig et al 2007
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	BMP7 (112267)
	97.899
	20
	55,743,808
	55,841,707
	Bone morphogenetic protein-7 (osteogenic protein-1)
	
	
	van der Zanden et al 201228


	MTM1 (300415)
	104.57
	X
	149,737,046
	149,841,616
	Myotubularin
	ambiguous genitalia
	Myotubular myopathy, X-linked,
	Hu et al. 1995


88



	LGR4 (606666)
	106.83
	11
	27,387,507
	27,494,334
	G protein-coupled receptor-48
	male infertility due to abnormal postnatal development of the reproductive tract, involving efferent ducts and epididymis.
	Schizophrenia, susceptibility to, Osteoporosis (OSTEOP)
	Mendive et al. 2006
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	MAPK1 (176948) (aka ERK2)
	108.02
	22
	22,113,946
	22,221,970
	Mitogen-activated protein kinase 1
	
	
	Ostrer et al 20145


	ESR2
	111.52
	14
	64,693,750
	64,805,268
	
	
	
	van der Zanden et al 201228

	ALDH1A2
	112.5
	15
	58,245,621
	58,358,121
	
	
	
	Petrosino et al 2014


90



	RNF17 (605793)
	115.76
	13
	25,338,300
	25,454,058
	RING finger protein-17
	
	
	Wang et al 20014


	FGFR2
	120.13
	10
	123,237,844
	123,357,972
	
	hypospadias
	
	Ostrer et al 20145


	STK31 (605790)
	122.35
	7
	23,749,785
	23,872,130
	Serine/threonine kinase 31
	
	
	Wang et al 20014

	MAP3K4
	125.6
	6
	161,412,822
	161,538,417
	
	XY mice heterozygous for a null allele of Map3k4, which is located within the hairpin-tail deletion region, showed sex reversal on a sensitive genetic background
	
	Warr et al. 2014

	DMRT1
	127.4
	9
	841,690
	969,090
	
	
	
	Baxter et al 201410

	ACACB (601557)
	128.83
	12
	109,577,201
	109,706,030
	Acetyl-Coenzyme A carboxylase, beta
	
	
	Ledig et al 200788

	TACR3 (162332)
	130.35
	4
	104,510,624
	104,640,973
	Tachykinin receptor 3
	Hypogonadotropic hypogonadism 11 with or without anosmia
	
	

	CYP19A1
	130.54
	15
	51,500,253
	51,630,795
	Cytochrome P450, family 19, subfamily A, polypeptide 1(aromatization of androgens)
	cryptorchidism
	Aromatase deficiency, 613546 (3); Aromatase excess syndrome, 139300(3)
	

	AHRR
	134.12
	5
	304,290
	438,405
	
	ambiguous genitalia
	
	

	TEX14 (605792)
	135.38
	17
	56,634,037
	56,769,416
	Testis-expressed gene 14
	
	
	Wang et al 20014


	ZEB2
	136.02
	2
	145,141,942
	145,277,958
	
	
	
	Tannouer-Louet et al 201077

	LRP5
	136.64
	11
	68,080,107
	68,216,743
	Low density lipoprotein receptor-related protein-5
	
	Osteoporosis-pseudoglioma syndrome, Bone mineral densityvariability 1, Hyperostosis, endosteal, van Buchem disease, type 2, Osteosclerosis, Osteoporosis, Exudative vitreoretinopathy 4,  Osteopetrosis, autosomal dominant 1
	Tevosian and Manuylov 200891


	ROS1 (165020)
	137.49
	6
	117,609,529
	117,747,018
	Avian UR2 sarcoma virus oncogene (v-ros) homolog 1
	
	glioblastoma
	Wilhelm and Koopman 20063

	SOS1 (182530)
	138.92
	2
	39,208,689
	39,347,604
	Son of sevenless, Drosophila, homolog of, 1
	cryptorchidism
	Fibromatosis, gingival, 135300 (3); Noonan syndrome 4, 610733 (3)
	

	SYCP1 (602162)
	140.54
	1
	115,397,454
	115,537,990
	Synaptonemal complex protein-1
	
	
	Wang et al 20014


	RBM19
	149.63
	12
	114,254,542
	114,404,176
	
	XY-GD
	
	Ledig et al. 201088

	NR5A2 (LRH1)
	149.82
	1
	199,996,730
	200,146,550
	
	
	
	Fayard et al 200492


	USP25 (604736)
	149.88
	21
	17,102,495
	17,252,377
	
	
	
	Ledig et al 200788

	MEF2A (600660)
	150.5
	15
	100,106,132
	100,256,629
	MADS box transcription enhancer factor 2, polypeptide A (myocyteenhancer factor 2A)
	
	Coronary artery disease, autosomal dominant, 1
	McGowan et al 201518

	LRP6
	150.85
	12
	12,268,960
	12,419,811
	Low density lipoprotein receptor-related protein 6
	
	(Coronary artery disease, autosomal dominant, 2
	hutson and Manuylov 200893

	MAMLD1 (300120)
	150.9
	X
	149,531,550
	149,682,448
	Mastermind-like domain containing 1
	Hypospadias 2, X-linked
	
	

	USP9X
	150.95
	X
	40,944,887
	41,095,832
	
	Turner's syndome gonadal dysgenesis
	Mental retardation, X-linked 99
	Ranke et al 200193


	HUWE1
	154.64
	X
	53,559,056
	53,713,697
	
	
	Mental retardation, X-linked, syndromic, Turner type (MRXST)
	

	SNRPN (182279) (or PWCR)
	154.94
	15
	25,068,793
	25,223,729
	Small nuclear ribonucleoprotein polypeptide N
	Prader-Willi syndrome, hypogonadotropic hypogonadism, hypospadias
	
	

	CREBBP (600140)
	155.07
	16
	3,775,055
	3,930,121
	CREB binding protein
	
	Rubinstein-Taybi syndrome
	Hutson et al 201416

	NRP1
	157.41
	10
	33,466,419
	33,623,833
	
	
	
	Cariboni et al 2011
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	NOTCH2
	158.14
	1
	120,454,176
	120,612,317
	
	
	Alagille syndrome 2 (ALGS2), Hajdu-Cheney syndrome (HJCYS)
	Xu and Gridley 201395


	USP9Y (400005)
	159.61
	Y
	14,813,159
	14,972,768
	Ubiquitin-specific protease-9, Y chromosome (Drosophila fat facetsrelated, Y-linked)
	Spermatogenic failure, Y-linked
	
	

	LARS2 (604544)
	160.25
	3
	45,430,074
	45,590,328
	Leucyl-tRNA synthetase, mitochondrial
	
	
	Ostrer et al 20145


	ROCK1 (601702)
	162.11
	18
	18,529,702
	18,691,812
	RHO-associated coiled-coil-containing protein kinase 1
	46,XX testicular DSD
	
	Mizuno et al 2013
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	CTTNBP2 (609772)
	162.86
	7
	117,350,705
	117,513,561
	Cortactin-binding protein 2
	
	
	Mcgowan et al 2015


18



	ROCK2 (604002)
	162.93
	2
	11,321,777
	11,484,711
	RHO-associated coiled-coil-containing protein kinase 2
	
	
	Hoang et al 2009
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	NCOR1
	164.55
	17
	15,933,407
	16,097,953
	
	
	
	Jasarevic et al 201298


	OTOGL
	169.64
	12
	80,603,232
	80,772,870
	
	
	Deafness, autosomal recessive
	Norling et al 201316

	INSR (147670)
	181.75
	19
	7,112,265
	7,294,011
	Insulin receptor
	Rabson-Mendenhall syndrome,  enlarged phallus
	Leprechaunism,  Diabetes mellitus, insulin-resistant, with acanthosis nigricans,  Hyperinsulinemic hypoglycemia, familial, 5,
	

	AR (313700)
	186.59
	X
	66,763,873
	66,950,461
	Androgen receptor (dihydrotestosterone receptor)
	Androgen insensitivity, partial, with or without breast cancer,  Hypospadias 1, X-linked
	Androgen insensitivity, 300068 (3); Spinal and bulbar muscularatrophy of Kennedy, 313200 (3);(Prostate cancer, susceptibility to),176807 (3);
	

	CFTR (602421)
	188.7
	7
	117,120,016
	117,308,718
	Cystic fibrosis transmembrane conductance regulator(ATP-binding cassette, subfamily C, member 7)
	Congenital bilateral absence of vasdeferens
	Cystic fibrosis, 219700 (3)Sweat chloride elevation without CF (3); (Pancreatitis, idiopathic), 167800 (3); (Hypertrypsinemia, neonatal) (3);(Bronchiectasis with or without elevated sweat chloride 1, modifier of), 211400 (3)
	

	CHD7 (608892)
	189.26
	8
	61,591,323
	61,780,586
	Chromodomain helicase DNA binding protein 7
	ambiguous genitalia, Hypogonadotropic hypogonadism 5 with or without anosmia,
	CHARGE syndrome, 214800 (3); (Scoliosis, idiopathic 3), 608765 (3);
	

	FLT1 (165070)
	194.78
	13
	28,874,482
	29,069,265
	fms-related tyrosine kinase-1 (vascular endothelial growthfactor/vascular permeability factor receptor)
	
	Can contribute to cancer cell survival, proliferation, migration, and invasion, and tumor angiogenesis and metastasis. May contribute to cancer pathogenesis by promoting inflammatory responses and recruitment of tumor-infiltrating macrophages.
Abnormally high expression of soluble isoforms (isoform 2, isoform 3 or isoform 4) may be a cause of preeclampsia.
	Bott et al 200872


	FREM2 (608945)
	200.1
	13
	39,261,172
	39,461,267
	FRAS1-related extracellular matrix protein 2
	Fraser syndrome
	Fraser syndrome
	Hutson et al 201416

	ANOS1 (KAL1) (300836)
	203.31
	X
	8,496,914
	8,700,227
	Kallmann syndrome-1 sequence (anosmin-1)
	cryptorchidism, Hypogonadotropic hypogonadism 1 with or without anosmia
	Kallmannsyndrome 1, 308700 (3)
	

	CNTNAP3 (610517)
	215.54
	9
	39,072,763
	39,288,300
	
	
	
	Silveira et al 2014
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	GFRA1 (601496)
	216.69
	10
	117,816,441
	118,033,126
	GDNF family receptor, alpha-1
	hypospadias
	
	Piard et al 201430

	LEPR (601007)
	216.84
	1
	65,886,334
	66,103,176
	Leptin receptor
	ambiguous genitalia, Obesity, morbid, with hypogonadism
	
	

	ROR2 (602337)
	227.57
	9
	94,484,877
	94,712,444
	Receptor tyrosine kinase-like orphan receptor 2
	
	Brachydactyly, type B1,  Robinow syndrome, autosomalrecessive,
	Hutson et al 201416

	UTY
	232.29
	Y
	15,360,258
	15,592,550
	
	
	
	Xu et al 200850

	KDM6A
	239.42
	X
	44,732,422
	44,971,845
	
	
	Kabuki syndrome 2 (KABUK2)
	Berletch et al 201168

	KANK1
	241.41
	9
	504,695
	746,106
	
	
	
	Tannouer-Louet et al 201077

	NR6A1 (602778)
	248.87
	9
	127,284,702
	127,533,576
	Germ cell nuclear factor
	
	
	Harrison et al 20131

	DOCK8 (611432)
	250.4
	9
	214,864
	465,259
	Dedicator of cytokinesis 8
	
	Mental retardation, autosomal dominant 2, 614113 (3);Hyper-IgE recurrent infection syndrome, autosomal recessive, 243700 (3)
	Vinci et al 200725

	SPATA16 (609856)
	251.91
	3
	172,607,146
	172,859,058
	Spermatogenesis-associated protein 16
	Spermatogenic failure 6
	
	Ledig et al 200788

	TBL1X
	254.58
	X
	9,433,200
	9,687,780
	
	
	
	Talebizadeh et al 2006100


	TP63 (603273)
	265.85
	3
	189,349,215
	189,615,068
	Tumor protein p63 (tumor protein p73-like)
	Limb-mammary syndrome,603543 (3)
	Ectrodactyly, ectodermal dysplasia, and cleft lip/palate syndrome3,  Split-hand/foot malformation 4,  Hay-Wells syndrome,  ADULT syndrome, Rapp-Hodgkin syndrome,  Orofacial cleft 8,
	Kurita et al 2005
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	GSK3B (605004)
	272.46
	3
	119,540,801
	119,813,264
	Glycogen synthase kinase 3-beta
	
	
	Ostrer et al 20145


	ATRX (300032)
	281.36
	X
	76,760,355
	77,041,719
	ATR-X gene (helicase 2; X-linked nuclear protein)
	
	Alpha-thalassemia/mental retardation syndrome, Alpha-thalassemia myelodysplasia syndrome, somatic,  Mental retardation-hypotonic facies syndrome, X-linked
	Baxter et al 201410

	DHRSX
	281.46
	X
	2,137,554
	2,419,015
	
	
	
	McGowan et al 201518

	PBX1 (176310) (MRKH)
	292.46
	1
	164,528,596
	164,821,060
	Pre-B cell leukemia transcription factor-1
	
	Leukemia, acute pre-B-cell (2)
	Hutson et al 201416

	ESR1
	295.95
	6
	152,128,454
	152,424,408
	
	
	
	van der Zanden et al 201228

	GHR (600946)
	298.1
	5
	42,423,876
	42,721,980
	Growth hormone receptor
	ambiguous genitalia
	Laron dwarfism, 262500 (3); Short stature, 604271 (3);(Hypercholesterolemia, familial, modification of), 143890 (3); Increased responsiveness to growth hormone (3)
	

	PIP5K1B
	303.76
	9
	71,320,330
	71,624,092
	
	
	
	Norling et al 201316

	GRIP1 (604597)
	331.72
	12
	66,741,210
	67,072,925
	Glutamate receptor-interacting protein 1
	Fraser syndrome
	
	Hutson et al 201416

	NLGN4X (300427)
	338.62
	X
	5,808,082
	6,146,706
	Neuroligin 4
	
	Autism susceptibility, X-linked 2, Aspergersyndrome susceptibility, X-linked 2; Mental retardation, X-linked,
	Park et al 201050


	OCA2 (611409)
	344.44
	15
	28,000,022
	28,344,458
	Pink-eye dilution, murine, homolog of (oculocutaneous albinism II)
	
	Albinism, oculocutaneous, type II,  Albinism, brownoculocutaneous, Skin/hair/eye pigmentation 1, blue/nonblue eye, Skin/hair/eye pigmentation 1, blond/brown hair
	Harrison et al 20141

	HHAT (605743)
	348.04
	1
	210,501,595
	210,849,638
	Hedgehog acyltransferase
	
	
	Arboleda et al 201438

	TEX11 (300311)
	379.78
	X
	69,748,789
	70,128,567
	Testis-expressed gene 11
	
	
	Wang et al 20014


	ADCY2 (103071)
	433.85
	5
	7,396,342
	7,830,194
	Adenylyl cyclase-2, brain
	
	
	Tannouer-Louet et al 201077

	MID1 (300552)
	438.46
	X
	10,413,349
	10,851,809
	Midline-1
	
	Opitz GBBB syndrome, type I, 300000 (3)
	van der Zanden et al 201228

	BNC2
	461.29
	9
	16,409,501
	16,870,786
	
	
	
	van der Zanden et al 201228

	BBS9 (607968)
	476.53
	7
	33,169,151
	33,645,680
	Parathyroid hormone-responsive B1 gene
	
	Bardet-Biedl syndrome 9
	Baxter et al 201410

	CAMK1D (607957)
	480.15
	10
	12,391,582
	12,871,733
	
	
	
	White et al 201144; Baxter et al 201310

	ZFPM2/FOG2
	485.62
	8
	106,331,147
	106,816,767
	
	
	
	Arboleda et al 201438

	FRAS1 (607830)
	486.7
	4
	78,978,723
	79,465,423
	FRAS1 gene
	Fraser syndrome
	Fraser syndrome
	Hutson et al 201416

	SUPT3H
	551.32
	6
	44,794,467
	45,345,788
	
	
	
	Norling et al 201316

	WWOX
	1113.2
	16
	78,133,326
	79,246,564
	WW domain-containing oxidoreductase
	
	Esophageal squamous cell carcinoma,
	Baxter et al 201410

	ASIC2 (601784) aka ACCN1
	1143.7
	17
	31,340,105
	32,483,825
	Amiloride-sensitive cation channel 1, neuronal (degenerin)
	
	
	Ledig et al 200788

	CTNNA3 (607667)
	1776.2
	10
	67,679,724
	69,455,949
	Catenin, alpha-3
	
	
	Ledig et al 200788

	DMD (300377)
	2220.4
	X
	31,137,344
	33,357,726
	Dystrophin
	
	Duchenne muscular dystrophy, Becker muscular dystrophy, Cardiomyopathy, dilated, 3B,
	Harrison et al 20141


achromosome number
bbp start and end - coordinates in GRCh37/hg19 version

cDSD phenotype associated with the gene or a disorder/syndrome

dOther OMIM phenotypes/disorders (cancer and non-cancer) associated with the gene

eReference for genes with no documented OMIM phenotype associated with DSD but described in published literature 
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