
 

  Whole Genome Sequencing and 

Variant Calling 

Whole genome sequencing and variant 

calling for 128 healthy Ashkenazi Jews 

carried out by Complete Genomics. 

Merged 128 genomes using CGA tools, 

obtained 273,250 exome variants. 

Variant annotation 

Extracted variants listed in dbSNP, OMIM, 

and ClinVar  2,434 variants 

Called, 

“pathogenic” in 

OMIM and ClinVar 

then scored per 

ACMG 80 

variants 

 

Scored “pathogenic 

very strong” (PVS1) 

per ACMG 56  

Measurable allele frequency in 1000 

Genomes, ExAC  136 

 

Panel Development 

Calculated expected prevalence from 

observed allele frequency, inheritance 

pattern, and Hardy-Weinberg 

equilibrium. 

 
Trimmed variants based on disease 

prevalence and clinical utility. 

 

Figure 1S. Workflow for filtering genetic variants. 
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Chr Pos Ref Alt Variation dbSNPID Gene 

Symbol 

Phenotype ACMG score TAGC 

Frequency 

1000 

Genomes 

Frequency 

ExAC 

Frequency 

1 16382003 G A p.W610X rs121909136 CLCNKB Bartter syndrome, type3 PVS1/PS3 0.0156  0.000165 

1 40558135 . T c.169dupA rs386833634  PPT1 Neuronal ceroid 

lipofuscinosis, infantile 

PVS1 0.012097  0.00004183 

1 40756542 . T c.1085dupT rs137854889 ZMPSTE24 Mandibuloacral dysplasia PVS1 0.008368  0.000384 

1 43803600 T A c.79+2T>A rs146249964 MPL Amegakaryocytic 

thrombocytopaenia, 

congenital 

PVS1 0.015625  0.000316 

1 53676584 AG . c.1239_1240delGA rs397509431 CPT2 Carnitine 

palmitoyltransferase 2 

deficiency 

PVS1 0.003906  0.000107 

1 68904737 . T c.886dupA  RPE65 Leber congenital amaurosis PVS1 0.003968  0.00004127 

1 68910347 . A c.361dupT rs121918844 RPE65 Leber congenital amaurosis PVS1 0.011811   

1 70881670 C T p.T67I rs28941785 CTH Cystathioninuria PS3/PS4/PM2 0.0117 0.003 0.006485 

1 94473807 C T p.G1961E rs1800553 ABCA4 Stargardt disease 1 PS4/PM3 0.0205 0.002 0.005054 

1 97915614 C T c.1905+1G>A rs3918290 DPYD Dihydropyrimidine 

dehydrogenase deficiency 

PVS1 0.007813 0.003 0.005229 

1 115236057 G A p.Q45X rs17602729 AMPD1 Myoadenylate deaminase 

deficiency, myopathy due to 

PVS1/PS3 0.0653 0.054 0.08714 

1 120286529 G A p.V490M rs121907987 PHGDH Phosphoglycerate 

dehydrogenase deficiency 

PS3/PM3 0.0039 0 0.00009905 

1 152285077 ACTG . c.2282_2285delCAGT  FLG Ichthyosis vulgaris PVS1 0.003906 0.005 0.01347 

1 152285861 G A p.R501X rs61816761 FLG Ichthyosis vulgaris PVS1/PS4/PM3 0.004 0.005 0.00876 

1 155205634 T C p.N409S rs76763715 GBA Gaucher disease, type 1 PS1/PS3 0.0041 0.001 0.00221 

1 169437881 C T c.1223+1G>A  SLC19A2 Megaloblastic anaemia, 

thiamine responsive 

PVS1 0.003906  0.00002477 

1 173800770 T C c.492+2T>C rs142433332 DARS2 Leukoencephalopathy, brain 

& spine involvement, lactate 

elevation 

PVS1 0.003906  0.000307 

2 44539792 T C p.M467T rs121912691 SLC3A1 Cystinuria PS3/PM3/PP1 0.0117  0.002713 

2 48027806 . A c.2690dupA  MSH6 Lynch syndrome PVS1 0.007874   

2 48030640 C . c.3261delC  rs267608078 MSH6 Lynch syndrome PVS1 0.007937  0.000175 

2 178879181 G A p.R307X rs76308115 PDE11A Adrenocortical hyperplasia PVS1/PS3 0.0039 0.002 0.003037 

2 178936994 A . c.171delT  PDE11A Adrenocortical hyperplasia PVS1 0.007813 0.009 0.006463 



3 14200382 G T p.P334H rs74737358 XPC Xeroderma pigmentosum, 

group C 

PS3 0.0039 0.004 0.00286 

3 38592093 C T p.A1924T rs137854603 SCN5A Brugada syndrome 1 PS3 0.0039  0.00004144 

3 45814094 G A p.T199M rs17279437 SLC6A20 Hyperglycinuria PS3/PM3/PP1 0.1289 0.047 0.07515 

3 47044241 . G c.5413dupG  NBEAL2 Grey platelet syndrome PVS1 0.009756  0.00002391 

3 48622501 . C c.3942dupG  COL7A1 Epidermolysis bullosa 

dystrophica 

PVS1 0.003906  .000008513 

3 133666103 G . c.1292delC  SLCO2A1 Hypertrophic 

osteoarthropathy, primary  

PVS1 0.003906  .000008293 

3 133670082 . A c.830dupT  SLCO2A1 Hypertrophic 

osteoarthropathy, primary 

PVS1 0.003953  0.00001651 

3 148863334 G A c.1163+1G>A rs201227603 HPS3 Hermasky-Pudlak syndrome 

3  

PVS1/PS3/PS4 0.0039  0.00009061 

3 150690352 A C p.N48K rs111033258 CLRN1 Usher syndrome, type 3A PS3/PM3/PP1 0.0039  0.0002059 

3 165547663 . A c.1158dupT  BCHE Hypocholinesterasaemia 

(same as Serum 

cholinesterase deficiency) 

PVS1 0.007874  0.00001667 

3 165547794 . T c.1027dupA  BCHE Hypocholinesterasaemia PVS1 0.003906  0.0001263 

3 165548387 A CT c.435delTinsAG rs398124632 BCHE Hypocholinesterasaemia PVS1 0.007813  0.0005863 

3 165548420 . T c.401dupA  BCHE Hypocholinesterasaemia PVS1 0.003906  0.00007434 

4 100543913 G T p.G865X rs146064714 MTTP Abetalipoproteinemia PVS1/PM3/PP1 0.0039  0.00006589 

4 187158051 . T c.451dupT  rs560588447 KLKB1 Prekallikrein deficiency PVS1 0.004132  0.001318 

4 187208978 G A c.1716+1G>A rs373297713 F11 Factor XI deficiency PVS1 0.003968  0.00002471 

5 218471 A G p.M1V rs1061517 SDHA Leigh syndrome due to 

mitochondrial comples II 

deficiency 

PVS1/PS3 0.0054  0.0000165 

5 1293767 G A p.H412Y rs34094720 TERT Bone marrow failure, 

telomere-related, 1 

PS3/PM3 0.0156 0.001 0.006342 

5 13841161 . T c.5563dupA  DNAH5 Primary ciliary dyskinesia PVS1 0.008065  0.00003256 

5 37148319 . T c.8263dupA  C5orf42 Joubert syndrome PVS1 0.003937  .000008263 

5 60240799 C A p.E13X  rs121434324 ERCC8 Cockayne syndrome A PVS1/PS3 0.0078  0.00003295 

5 126754828 C . c.1325delC  MEGF10 EMARDD PVS1 0.003937  .000008258 

6 109802729 . T c.501dupA  ZBTB24 Immunodeficiency, 

centromeric instability & 

facial anomalies syndrome 

PVS1 0.003968  0.00001648 

6 161006077 C T c.4289+1G>A rs41272114 LPA Lp(a) deficiency PVS1/benign 

phenotype 

0.035156 0.023 0.03706 



7 117232266 . A c.2052dupA rs121908786 CFTR Cystic fibrosis PVS1 0.004065  0.00001672 

7 117282620 G A p.W1282X rs77010898 CFTR Cystic Fibrosis PVS1/PS4/PS3 0.0078  0.000381 

8 19805708 G A p.D36N rs1801177 LPL Combined hyperlipidemia, 

familial 

PS4/PS3/PP1 0.0078 0.014 0.01492 

8 19813529 A G p.N318S rs268 LPL Combined hyperlipidemia, 

familial 

PS4/PS3 0.0039 0.008 0.01336 

8 55541376 . T c.4941dupT  RP1 Retinitis pigmentosa, 

autosomal recessive 

PVS1 0.003906  0.000008265 

8 133894854 C T p.R296X rs121912648 TG Thyroid dyshormonogenesis 

3 

PVS1 0.0039  0.000363 

9 104189856 C G p.A150P rs1800546 ALDOB Fructose intolerance  PS4/PS3/PP1 0.0078 0.003 0.002702 

9 108382330 . A c.1167dupA rs398123555 FKTN Walker-Warburg syndrome PVS1 0.016  0.000283 

9 111662096 A G c.2204+6T>C rs111033171 IKBKAP Familial dysautonomia PS4/PS3/PP1 0.0195  0.000653 

9 136302063 C T p.P475S rs11575933 ADAMTS13 Thrombotic 

thrombocytopenic purpura, 

familial 

PS4/PS3/PP1 0.0079 0.009 0.007333 

9 137642654 G A p.G530S rs61735045 COL5A1 Ehlers-Danlos syndrome, 

type II 

PS4/PS3/PP1 0.0469 0.026 0.03574 

10 13325695 G A p.R175W rs104894178 PHYH Refsum disease PS4/PS3 0.0039  0.000148 

10 43613908 A T p.Y791F rs77724903 RET Thyroid carcinoma, familial 

medullary 

PS4/PM1 0.0273  0.001803 

10 56077174 G A p.R245X rs111033260 PCDH15 Usher syndrome, type 1F PVS1 0.0081  0.000223 

10 99371292 G T p.G287V rs138207257 HOGA1 Hyperoxaluria, primary, type 

3  

PM3/PP1 0.0039  0.00009886 

10 100186987 G . c.972delC rs281865082 HPS1 Hermansky-Pudlak syndrome PVS1 0.003968  0.002165 

11 6415434 G T p.R497L rs120074117 SMPD1 Niemann-Pick disease, type A PS4/PS3/PP1 0.0039  0.000116 

11 17418602 C T c.3989-9G>A rs151344623 ABCC8 Hyperinsulinemic 

hypoglycemia, familial, 1  

PS4/PS3/PP1 0.0039  0.000181 

11 22242646 . A c.191dupA rs137854521 ANO5 Muscular dystrophy, limb 

girdle 2L 

PVS1 0.003968  0.001027 

11 30255192 GT . c.236_237delTG rs5030646 FSHB Follicle-stimulating hormone 

deficiency 

PVS1 0.007813  0.000116 

11 61723364 G A p.R81H rs121918284 BEST1 Vitelliform macular 

dystrophy, adult onset 

PS4/PS3 0.0039 0 0.000123 

11 71146886 C G c.964-1G>C rs138659167 DHCR7 Smith-Lemli-Opitz syndrome PVS1 0.007813 0.005 0.004196 

11 89017973 C T p.P406L rs104894313 TYR Albinism, oculocutaneous, 

type IB 

PS4/PP1 0.0079   



11 111957665 G A p.G12S rs34677591 SDHD Carcinoid tumors /Cowden 

disease 3 

PS4/PS3/PP1 0.0117 0.006 0.007268 

11 111958677 A G p.H50R rs11214077 SDHD Carcinoid tumors /Cowden 

disease 3 

PS4/PS3 0.0039 0.009 0.006515 

12 2659186 G A p.G490R rs121912775 CACNA1C Timothy syndrome PS4/PS3/PP1 0.0117  0.000809 

12 6143978 C T p.R854Q rs41276738 VWF Von Willebrand disease, type 

2N 

PS4/PS3/PP1 0.0039 0.001 0.003081 

12 6458350 A G p.W516R rs5742912 SCNN1A Bronchiectasis with or 

without elevated sweat 

chloride 2 

PS4/PS3 0.0195 0.012 0.01824 

12 10271087 A C p.Y159X rs16910526 CLEC7A Candidiasis, familial, 4  PVS1 0.082 0.034 0.06307 

12 40734202 G A p.G2019S rs34637584 LRRK2 Parkinson disease 8, 

autosomal dominant 

PS4/PS3/PP1 0.004 0 0.000387 

12 110034320 G A p.V377I rs28934897 MVK Hyper IgD syndrome PS4/PS3 0.0039  0.00141 

13 20763471 C T p.V84M rs104894409 GJB2 Deafness, autosomal 

recessive 1A 

PS4/PM3 0.0039  0.00000824 

13 20763554 A . c.167delT rs80338942 GJB2 Deafness, autosomal 

recessive 1A 

PVS1 0.011719  0.000684 

13 20763612 C T p.V37I rs72474224 GJB2 Deafness, autosomal 

recessive 1A 

PS4/PM3 0.0156 0.012 0.006587 

13 20763620 A G p.M34T rs35887622 GJB2 Deafness, autosomal 

recessive 1A 

PS4/PM3 0.0117 0.01 0.008504 

13 20763686 C . c.35delG rs80338939 GJB2 Deafness, autosomal 

recessive 1A 

PVS1 0.003906 0.002396 0.00604 

13 32351535 A C p.T222P rs121918303 RXFP2 Cryptorchidism PS4/PS3 0.0234 0.002 0.004881 

13 32913559 . A c.5073dupA rs80359480  BRCA2 Breast/ovarian cancer 

predisposition 

PVS1 0.004032  .000008472 

13 100914987 G . c.722delG  PCCA Propionic acidaemia PVS1 0.003968  0.00003329 

13 100925452 . T c.923dupT rs573607437 PCCA Propionic acidaemia PVS1 0.004132  0.00002518 

14 24724663 C T p.V518M rs35312232 TGM1 Ichthyosis, congenital, 

autosomal recessive 1  

PS4/PS3/PM3 0.0039 0.007 0.0104 

14 24731434 G T p.S42Y rs41295338 TGM1 Ichthyosis, congenital, 

autosomal recessive 1  

PS4/PS3/PM3 0.0117 0.003 0.000008297 

15 28228553 C T p.A481T rs74653330 OCA2 Albinism oculocutaneous, 

type II 

PS4/PS3/PM3 0.0079 0.015 0.007751 

15 28230247 C T p.V443I rs121918166 OCA2 Albinism oculocutaneous, 

type II 

PS4/PS3/PM3 0.0039 0.002 0.002846 

15 44914106 . A c.2471dupT  SPG11 Spastic paraplegia, 

autosomal recessive 

PVS1 0.007937  0.000008327 



15 72105913 G A p.R311Q rs28937873 NR2E3 Enhanced S-cone syndrome PS3/PM3 0.0078 0.002 0.000342 

15 72638575 C G c.1421+1G>C rs147324677 HEXA Tay-Sachs disease PVS1 0.003906  0.00008823 

15 72638920 . GATA c.1274_1277dupTATC rs387906309 HEXA Tay-Sachs disease PVS1 0.011719   

16 3293310 A G p.V726A rs28940579 MEFV Familial Mediterranean fever PS4/PM3/PP1 0.0352 0 0.001845 

16 3293403 T C p.K695R rs104895094 MEFV Familial Mediterranean fever PS4/PM3/PP1 0.0078 0.003 0.005502 

16 3304626 C G p.E148Q rs3743930 MEFV Familial Mediterranean fever PS4/PM3/PP1 0.0474 0.082 0.09001 

16 23360165 C G p.S82C rs35731153 SCNN1B Bronchiectasis with or 

without elevated sweat 

chloride 1 

PS4/PM3 0.0117 0 0.004789 

16 31105945 C A p.D36Y rs61742245 VKROC1 Warfarin resistance PS4/PP5 0.0433 0.000399 0.002159 

17 3384898 . A c.244dupA  ASPA Canavan disease PVS1 0.004098  0.000009076 

17 3397702 C A p.Y231X rs12948217 ASPA Canavan disease PVS1 0.007874  0.00005775 

17 3402294 A C p.E285A rs28940279 ASPA Canavan disease PS4/PS3/PM3 0.0158  0.000356 

17 4802160 . C c.1353dupG  CHRNE Congenital myasthenic 

syndrome 

PVS1 0.003937  0.000236 

17 7606088 C T p.R398W rs281865548 WRAP53 Dyskeratosis congenita, 

autosomal recessive, 3  

PS3/PM3 0.0117  0.000223 

17 15134364 G A p.T118M rs104894619 PMP22 Charcot-Marie-Tooth 

disease, type 1A 

PS4/PS3/PM3 0.0039 0.002 0.004682 

17 41055964 C T p.R83C rs1801175 G6PC Glycogen storage disease Ia PS4/PS3/PM3 0.0039  0.000528 

17 58227435 C T p.R14W rs104894559 CA4 Retinitis pigmentosa 17 PS4/PS3/PM3 0.0041  0.000439 

17 72745313 C G p.L110V rs35910969 SLC9A3R1 Nephrolithiasis/osteoporosis, 

hypophosphatemic, 2 

PS4/PS3 0.0337 0.012 0.01657 

17 73836587 C A c.753+1G>T rs201908137 UNC13D Haemophagocytic 

lymphohistiocytosis, familial 

PVS1 0.003906  0.00004123 

18 28647999 . TC c.2686_2687dupGA rs200056085 DSC2 Arrhythmogenic right 

ventricular 

dysplasia/cardiomyopathy 

PVS1 0.003937 0.004 0.008334 

18 43459142 . A c.5704dupT  EPG5 Vici syndrome PVS1 0.003968  0.00001663 

18 55238820 A G c.333-48T>C rs2272783 FECH Protoporphyria, 

erythropoietic 

PVS1/PS4/PS3/PP2 0.0547 0.156 0.1073 

18 58039060 C T p.A175T rs121913563 MC4R Obesity, autosomal 

dominant 

PS4/PM3/PP1 0.0117  0.000486 

19 5831840 C T p.E247K rs17855739 FUT6 Fucosyltransferase 6 

deficiency 

PS4/PS3 0.0781 0.127 0.08334 

19 7125518 C T p.V1000M rs1799816 INSR Diabetes mellitus, 

noninsulin-dependent 

PS4/PP2 0.0078 0.004 0.008997 



19 33353427 C T p.A182T rs79389353 SLC7A9 Cystinuria PS4/PS3 0.0117 0.002 0.002745 

19 34856230 A C p.H59P rs137853586 GPI Hemolytic anemia, 

nonspherocytic, due to 

glucose phosphate 

isomerase deficiency 

PM1/PM3 0.004  0.00002615 

19 39991297 G . c.395delG  DLL3 Spondylocostal dysostosis PVS1 0.003906  0.00004118 

19 45411941 T C p.C130R rs429358 APOE Hyperlipoprotenemia, type 

III, autosomal dominant 

PS3/PM3 0.0898 0.149 0.1843 

19 48806291 A . c.939delT  CCDC114 Primary ciliary dyskinesia PVS1 0.003906  0.00002472 

20 25060096 C T p.G160D rs74315433 VSX1 Corneal dystrophy, 

hereditary polymorphous 

posterior 

PS4/PS3/PP1 0.0079 0.005 0.002108 

20 33539652 C . c.4delG  GSS Glutathione synthetase 

deficiency 

PVS1 0.007813  0.000208 

21 35821680 C T p.D85N rs1805128 KCNE1 Jervell and Lange-Nielsen 

syndrome 2 

PS4/PP1 0.0273 0.005 0.009158 

21 44479080 T G c.1224-2A>C rs375846341 CBS Homocystinuria PVS1 0.007813  0.000154 

21 44483184 A G p.I278T rs5742905 CBS Homocysitnuria, pyridoxine-

responsive 

PS4/PM3/PP1 0.0317 0.0002  

22 18905859 G A p.T358M rs2870984 PRODH Hyperprolinemia, type I PS4/PS3 0.0078   0.005658 

22 18905934 A G p.L333P rs2904551 PRODH Hyperprolinemia, type I PS4/PS3/PP1 0.0079 0.003 0.005755 

22 18905964 C T p.R323H rs2904552 PRODH Hyperprolinemia, type I PS4/PS3 0.084 0.05  0.07940 

22 18909902 A T p.L181M rs137852934 PRODH Hyperprolinemia, type I PS4/PS3 0.0079  0.004186 

22 24919586 G A NM_016327.2:c.917-

1G>A 

rs143493067 UPB1 Beta-ureidopropionase 

deficiency 

PVS1 0.003906  0.001919 

22 50518820 G A p.P92S rs121908345 MLC1 Megalencephalic 

leukoencephalopathy with 

subcortical cysts 

PS4/PM3/PP1 0.0039  0.000207 

22 50965067 T C p.E289G rs121913036 TYMP Mitochondrial DNA depletion 

syndrome 1 (MNGIE type) 

PS1/PM3 0.0042  0.000149 

X 50658966 G A p.A180T rs104894767 BMP15 Premature ovarian failure 4 PS4/PM3 0.0049 0.001 0.01051 

X 84563194 C T p.R329Q rs75398746 POF1B Premature ovarian failure 2B PS4/PS3/PP1 0.0243 0.004 0.002724 

X 107939580 G A p.R1677Q rs104886308 COL4A5 Alport syndrome PS4/PS3/PP1 0.0049  0.00002284 

 

Table 1S: Variants identified in 128 Ashkenazi Jewish genomes and their allele frequencies in the 

source population, the 1000 Genomes population and the ExAC population. ACMG scores are as 

follows - PVS1: Truncating variant in a gene where LOF is a known mechanism of disease, PS1: Same 

amino acid change as an established pathogenic variant,  PS3: Well-established functional studies 



show a deleterious effect, PS4: Prevalence in affecteds statistically increased over controls, PM1: 

Located in a mutational hot spot and/or known functional domain, PM2: Absent  in 1000G and ESP, 

PM3: For recessive disorders, detected in trans with a pathogenic variant, PP1: Co-segregation with 

disease in multiple affected family members, PP2: Missense in gene with low rate of benign missense 

variants and pathogenic missenses common .   



 

Gene 

Symbol 

 Phenotype dbSNP ID Variation Sensitivity 

AJ 

Sensitivity 

Gen. Pop. 

No. 

variants 

per 

disease 

 

Inheritance 

Repr. 

Risk 

Pers 

Risk 

Dx Prevalence 

of 

phenotype 

(1 in X) 

HBA1 Alpha thalassemia  del 3.7Kb   1 Recessive X  X 1156 

MTTP Abetalipoproteinemia rs146064714 p.G865X*     1 Recessive X  X 65746 

ACADS Acyl CoA dehydrogenase 

deficiency 

rs61732144 c.319C>T 1.9%
57

  1 Recessive X  X 900 

PDE11A Adrenocortical hyperplasia rs76308115 p.R307X     2 Dominant  X  64 

PDE11A Adrenocortical hyperplasia   c.171delT       Dominant     

OCA2 Albinism oculocutaneous, 

type II 

rs74653330 p.A481T     2 Recessive X  X 16023 

OCA2 Albinism oculocutaneous, 

type II 

rs121918166 p.V443I*       Recessive     

TYR Albinism, oculocutaneous, 

type IB 

rs104894313 p.P406L     1 Recessive     

COL4A5 Alport syndrome rs104886308 p.R1677Q*     1 X-linked X  X 188 

MPL Amegakaryocytic 

thrombocytopenia 

rs146249964 c.79+2T>A     1 Recessive X  X 4096 

DSC2 Arrhythmogenic right 

ventricular 

dysplasia/cardiomyopathy 

rs200056085 c.2686_2687dupGA*     1 Dominant X X X 127 

CLCNKB Bartter syndrome type 
3
 rs121909136 p.W610X     1 Recessive X  X 4110 

UPB1 Beta-ureidopropionase 

deficiency 

rs143493067 c.917-1G>A*     1 Recessive X  X 65544 

BLM Bloom syndrome rs113993962 c.2207_2212 

delATCTGA insTAGAT 

98% 
1
  1 Recessive X X  40000 

TERT Bone marrow failure, 

telomere-related, 1 

rs34094720 p.H412Y     1 Dominant X X  33 

BRCA1 Breast/ovarian cancer 

predisposition 

rs80357906 c.5266dupC 5% 
2
  4 Dominant  X  56 

BRCA1 Breast/ovarian cancer 

predisposition 

rs80357713 c.68_69delAG 0.4        

BRCA2 Breast/ovarian cancer 

predisposition 

rs80359550 c.6174 delT 0.55       33 

BRCA2 Breast/ovarian cancer rs80359480  c.5073dupA*          X   



predisposition 

SCNN1B Bronchiectasis with or 

without elevated sweat 

chloride 1 

rs35731153 p.S82C     1   X  X 7162 

SCNN1A Bronchiectasis with or 

without elevated sweat 

chloride 2 

rs5742912 p.W516R     1 Recessive X  X 2630 

SCN5A Brugada syndrome 1 rs137854603 p.A1924T*     1 Dominant  X  128 

ASPA Canavan disease rs12948217 p.Y231X 99% 
3
 0.03 4 Recessive X  X 4006 

ASPA Canavan disease rs28940279 p.E285A             

ASPA Canavan disease rs28940574 p.A305E  30-60%       

ASPA Canavan disease   c.244dupA*         X  X  

CLEC7A Candidiasis, familial, 4  rs16910526 p.Y159X     1 Recessive X  X 149 

SDHD Carcinoid tumors /Cowden 

disease 3 

rs34677591 p.G12S     2 Dominant  X X 43 

SDHD Carcinoid tumors /Cowden 

disease 3 

rs11214077 p.H50R*             

CPT2 Carnitine 

palmitoyltransferase 2 

deficiency 

rs397509431 c.1239_1240delGA*     1 Recessive X  X 65544 

CCM2 Cerebral cavernous 

malformations 

 c.30+5delinsTT   1 Dominant  X  Unknown 

PMP22 Charcot-Marie-Tooth 

disease, type 1A 

rs104894619 p.T118M*     1 Recessive X  X 65746 

ERCC8 Cockayne syndrome A rs121434324 p.E13X      1 Recessive X  X 16436 

APC Colon cancer predisposition rs1801155 p.I1307K   1 Dominant  X  11 

LPL Combined hyperlipidemia, 

familial 

rs1801177 p.D36N     2 Recessive X  X 16436 

LPL Combined hyperlipidemia, 

familial 

rs268 p.N318S         X  X  

CYP21A2 Congenital adrenal 

hyperplasia 

rs6471 p.V281L 63% 
4
  10 Recessive X  X 9 

CYP21A2 Congenital adrenal 

hyperplasia 

rs9378251 p.P30L         

CYP21A2 Congenital adrenal 

hyperplasia 

  IVS2−13C>G (IVS−2)         

CYP21A2 Congenital adrenal rs6475 p.I172N         



hyperplasia 

CYP21A2 Congenital adrenal 

hyperplasia 

rs111647200 p.I236N Haplotype        

CYP21A2 Congenital adrenal 

hyperplasia 

rs12530380 p.V237E         

CYP21A2 Congenital adrenal 

hyperplasia 

rs6476 p.M239K         

CYP21A2 Congenital adrenal 

hyperplasia 

rs7755898 p.Q318X         

CYP21A2 Congenital adrenal 

hyperplasia 

rs7769409  p.R356W         

CYP21A2 Congenital adrenal 

hyperplasia 

rs387906510 8−bp−deletion in exon 

3 

        

CHRNE Congenital myasthenic 

syndrome 

  c.1353dupG*       Recessive X  X 64516 

VSX1 Corneal dystrophy, 

hereditary polymorphous 

posterior 

rs74315433 p.G160D     1 Dominant  X X 28 

RXFP2 Cryptorchidism rs121918303 p.T222P     1 Recessive X  X 2000 

CFTR Cystic Fibrosis rs77010898 p.W1282X 97% 
5,6

 75% 
7
 10 Recessive X  X 2704 

CFTR Cystic fibrosis rs113993960 p.508delF         

CFTR Cystic fibrosis rs113993959 p.G542X         

CFTR Cystic fibrosis rs80034486 p.N1303K         

CFTR Cystic fibrosis rs75039782 c.3717+ 12191C>T         

CFTR Cystic fibrosis rs78802634 p.W1089X         

CFTR Cystic fibrosis rs75541969 p.D1152H         

CFTR Cystic fibrosis rs121908791 c.273+1G>A         

CFTR Cystic Fibrosis rs121909019 p.R1066H         

CFTR Cystic fibrosis rs121908786   c.2052dupA*             

SLC3A1 Cystinuria rs121912691 p.M467T     2 Recessive X  X 10000 

SLC7A9 Cystinuria rs79389353 p.A182T             

GJB2 Deafness, autosomal 

recessive 1A 

rs80338942 c.167delT 70-100% 
8,9

 

  6 Recessive X  X 4110 

GJB2 Deafness, autosomal 

recessive 1A 

rs80338939 c.35delG*             



GJB2 Deafness, autosomal 

recessive 1A 

rs72474224 p.V37I             

GJB2 Deafness, autosomal 

recessive 1A 

rs35887622 p.M34T             

GJB2 Deafness, autosomal 

recessive 1A 

rs104894409 p.V84M*             

LOXHD1 Deafness, autosomal 

recessive 1A 

rs75949023  p.R1572X 55%
58

       33057 

INSR Diabetes mellitus, 

noninsulin-dependent 

rs1799816 p.V1000M     1 Dominant X  X 64 

DLD Dihydrolipoamide 

dehydrogenase deficiency 

rs121964990 p.G229C 95% 
10

  2 Recessive X  X 10000 

DLD Dihydrolipoamide 

dehydrogenase deficiency 

 p.Y35X         

DPYD Dihydropyrimidine 

dehydrogenase deficiency 

rs3918290 c.1905+1G>A     1 Recessive X  X 16382 

WRAP53 Dyskeratosis congenita, 

autosomal recessive, 3  

rs281865548 p.R398W     1 Recessive X  X 7162 

MEGF10 Early-onset myopathy, 

areflexia, respiratory 

distress, and dysphagia  

  c.1325delC*     1 Recessive X  X 64516 

COL5A1 Ehlers-Danlos syndrome, 

type II 

rs61735045 p.G530S     1 Recessive X  X 455 

NR2E3 Enhanced S-cone syndrome rs28937873 p.R311Q     1 Dominant X  X 64 

COL7A1 Epidermolysis bullosa 

dystrophica 

  c.3942dupG*     1 Recessive X  X 65544 

F11 Factor XI deficiency (PTA) rs121965064 p.F283L 54%
59,60

  3 Recessive X  X 576 

F11 Factor XI deficiency (PTA) rs121965063 p.E117X         

F11 Factor XI deficiency (PTA) rs373297713 IVS14+1G>A 

(c.1716+1G>A)*
11

 

            

IKBKAP Familial dysautonomia rs111033171 c.2204+6T>C  >99% 
12,13

   2 Recessive X  X 2630 

IKBKAP Familial dysautonomia rs137853022 p.R696P         

LDLR Familial 

hypercholesterolemia 

rs121908027 p.G197del 8.1%
61

  1 Dominant X  X 10 

ABCC8 Familial hyperinsulinism rs151344623 c.3989-9G>A* 90% 
14

   2 Recessive X  X 10000 

ABCC8 Familial hyperinsulinism rs151344624 p.F1387del      X  X  

MEFV Familial Mediterranean rs28940579 p.V726A 38-45%,   6 Recessive X  X 100 



Fever 
15–17

 

MEFV Familial Mediterranean 

Fever 

rs28940578 p.M694I         

MEFV Familial Mediterranean 

Fever 

rs61752717 p.M694V         

MEFV Familial Mediterranean 

Fever 

rs28940580 p.M680I         

MEFV Familial Mediterranean 

Fever 

rs104895094 p.K695R             

MEFV Familial Mediterranean 

Fever 

rs3743930 p.E148Q             

FANCC Fanconi anemia, 

complementation group C 

rs104886456 c.456+4A>T 99%
 18

  1 Recessive X X X 31684 

FSHB Follicle-stimulating hormone 

deficiency 

rs5030646 c.236_237delTG     1 Recessive X  X 16382 

FMR1 Fragile X syndrome  CGG repeat 99%
19

  1 X-linked  X  X 250 

ALDOB Fructose intolerance  rs1800546 p.A149P     1 Recessive X  X 16436 

FUT6 Fucosyltransferase 6 

deficiency 

rs17855739 p.E247K     1 Recessive X  X 164 

GALT Galactosemia  del 5kb
20,21

   3 Recessive X  X 57600 

GALT Galactosemia rs75391579 Q188R  65% Euro 
22

 

      

GALT Galactosemia  rs111033773   K285N  8%, 25-

40% Euro 

      

GBA Gaucher disease, type 1 rs76763715 p.N409S* 98% 
23,24

 50-60% 4 Recessive X X X 900 

GBA Gaucher disease, type 1 rs421016  p.L444P          

GBA Gaucher disease, type 1 rs104886460 c.115+1G>A          

GBA Gaucher disease, type 1 rs387906315    c.84dupG         

GSS Glutathione synthetase 

deficiency 

  c.4delG     1 Recessive X  X 16382 

G6PC Glycogen storage disease Ia rs1801175 p.R83C* 93-100% 
25,26

 

0.3 1 Recessive X  X 65746 

NBEAL2 Grey platelet syndrome   c.5413dupG     1 Recessive X  X 10505 

UNC13D Haemophagocytic 

lymphohistiocytosis, familial 

rs201908137 c.753+1G>T*     1 Recessive X  X 65544 

HFE Hemochromatosis rs1799945 p.H63D 20.3%
62

  1 Recessive X  X 25 



GPI Hemolytic anemia, 

nonspherocytic, due to 

glucose phosphate 

isomerase deficiency 

rs137853586 p.H59P*     1 Recessive X  X 100000 

HPS1 Hermansky-Pudlak syndrome 

1 

rs281865082 c.972delC*     1 Recessive X  X 63512 

HPS3 Hermasky-Pudlak syndrome 

3  

rs201227603 c.1163+1G>A*     1 Recessive    65746 

CBS Homocystinuria rs375846341 c.1224-2A>C     1 Recessive X  X 16382 

CBS Homocystinuria, pyridoxine-

responsive 

rs5742905 p.I278T     1   X  X 995 

MVK Hyper IgD syndrome rs28934897 p.V377I*     1 Recessive X   65746 

SLC6A20 Hyperglycinuria rs17279437 p.T199M     1 Dominant X X  5 

APOE Hyperlipoprotenemia, type 

III 

rs429358 p.C130R     1 Dominant X  X 6 

HOGA1 Hyperoxaluria, primary, type 

3  

rs138207257 p.G287V*     2 Recessive X  X 65746 

HOGA1 Hyperoxaluria, primary, type 

3  

rs397509360 c.944_946delAGG        unknown 

PRODH Hyperprolinemia, type I rs2904552 p.R323H     4 Recessive X  X 142 

PRODH Hyperprolinemia, type I rs2870984 p.T358M             

PRODH Hyperprolinemia, type I rs2904551 p.L333P             

PRODH Hyperprolinemia, type I rs137852934 p.L181M             

SLCO2A1 Hypertrophic 

osteoarthropathy, primary 

  c.830dupT*     2 Recessive X  X 63995 

SLCO2A1 Hypertrophic 

osteoarthropathy, primary  

  c.1292delC*             

BCHE Hypocholinesterasaemia    c.1158dupT         X X  16129 

BCHE Hypocholinesterasaemia   c.1027dupA*     4 Recessive X X   

BCHE Hypocholinesterasaemia   c.401dupA*         X X   

BCHE Hypocholinesterasaemia rs398124632 c.435delTinsAG         X X   

FLG Ichthyosis vulgaris   c.2282_2285delCAGT*     2 Recessive X  X 65544 

FLG Ichthyosis vulgaris rs61816761 p.R501X*             

TGM1 Ichthyosis, congenital, 

autosomal recessive 1  

rs41295338 p.S42Y     2 Recessive X  X 7162 



TGM1 Ichthyosis, congenital, 

autosomal recessive 1  

rs35312232 p.V518M*            65746 

ZBTB24 Immunodeficiency, 

centromeric instability & 

facial anomalies syndrome 

  c.501dupA*     1 Recessive X  X 63512 

C5orf42 Joubert syndrome  c.8263dupA   2 Recessive X  X 33856 

TMEM216 Joubert Syndrome rs201108965 p.R73L  95% 
27 

        

LCA5 Leber congenital amaurosis rs121918165 c.835C>T 1%
63

    X  X 10000 

RPE65 Leber congenital amaurosis 2   c.886dupA*     2 Recessive X  X 7168 

RPE65 Leber congenital amaurosis 2 rs121918844 c.361dupT             

NDUFS4 Leigh Syndrome rs587776949 c.462delA    Recessive X  X 100000 

DARS2 Leukoencephalopathy, brain 

& spine involvement, lactate 

elevation 

rs142433332 c.492+2T>C*     1 Recessive X  X 65544 

KCNE1 Long QT syndrome 5 rs1805128 p.D85N     1 Dominant X X X 19 

MSH2 Lynch syndrome rs63750875 p.A636P 30% 
28

  5 Dominant  X  118 

MSH6 Lynch syndrome rs267608078  c.3261delC             

MSH6 Lynch syndrome   c.2690dupA             

MSH6 Lynch syndrome rs267608121  

c.3984_3987dupGTCA 

        

MSH6 Lynch syndrome rs267608120 c.3959_3962delCAAG         

ZMPSTE24 Mandibuloacral dysplasia rs137854889 c.1085dupT     1 Recessive X  X 14281 

BCKDHB Maple syrup urine disease rs79761867 p.R183P >95% 
29

  2 Recessive X  X 26244 

BCKDHB Maple syrup urine disease rs150084361 p.G278S         

MLC1 Megalencephalic 

leukoencephalopathy with 

subcortical cysts 

rs121908345 p.P92S     1 Recessive X  X 65746 

SLC19A2 Megaloblastic anaemia, 

thiamine responsive 

  c.1223+1G>A*       Recessive X  X 65544 

TYMP Mitochondrial DNA depletion 

syndrome 1 (MNGIE type) 

rs121913036 p.E289G*       Recessive X  X 56689 

MCOLN1 Mucolipidosis IV rs104886461 c.406-2A>G 95% 
30

  2 Recessive X  X 59536 

MCOLN1 Mucolipidosis IV  g.511_6943del         

ANO5 Muscular dystrophy, limb 

girdle 2L 

rs137854521 c.191dupA*     1 Recessive X  X 63512 



AMPD1 Myoadenylate deaminase 

deficiency, myopathy due to 

rs17602729 p.Q45X     1 Recessive X  X 235 

NEB Nemaline myopathy 
31 

p.R2478_D2512del 60%
64

  1 Recessive X  X 88804 

SLC9A3R1 Nephrolithiasis/osteoporosis, 

hypophosphatemic, 2 

rs35910969 p.L110V     1 Dominant X  X 15 

PPT1 Neuronal ceroid 

lipofuscinosis, infantile 

rs386833634  c.169dupA     1 Recessive X  X 6833 

SMPD1 Niemann-Pick disease, type A rs120074118 p.R610del 99% 
24,32,33 

  4 Recessive X  X 32400 

SMPD1 Niemann-Pick disease, type A rs387906289 c.996delC         

SMPD1 Niemann-Pick disease, type A rs120074124 p.L304P         

SMPD1 Niemann-Pick disease, type 

A/B 

rs120074117 p.R496L*             

MC4R Obesity rs121913563 p.A175T     1 Dominant  X  43 

SDHA Paraganglioma 5 rs1061517 p.M1L     1 Dominant  X  93 

LRRK2 Parkinson disease 8 rs34637584 p.G2019S*     1 Dominant  X  8 

PHGDH Phosphoglycerate 

dehydrogenase deficiency 

rs121907987 p.V490M*     1 Recessive X  X 65746 

KLKB1 Prekallikrein deficiency  rs560588447 c.451dupT*     1 Recessive X  X 58571 

POF1B Premature ovarian failure 2B rs75398746 p.R329Q     1 X-linked  X  X 50 

BMP15 Premature ovarian failure 4 rs104894767 p.A180T*     1 X-linked  X  X 250 

CCDC114 Primary ciliary dyskinesia  c.939delT   2 Recessive X  X 65544 

DNAH5 Primary ciliary dyskinesia   c.5563dupA         X  X 15374 

PCCA Propionic acidaemia   c.722delG*     2 Recessive X  X 63512 

PCCA Propionic acidaemia   c.923dupT*            58571 

FECH Protoporphyria, 

erythropoietic 

rs2272783 c.333-48T>C     1 Recessive X  X 334 

PHYH Refsum disease rs104894178 p.R175W*     1 Recessive X   65746 

RP1 Retinitis pigmentosa 1   c.4941dupT     1 Recessive X  X 65544 

CA4 Retinitis pigmentosa 17 rs104894559 p.R14W*     1 Dominant X X  122 

FAM161A Retinitis pigmentosa 28 rs397704718 c.1355_1356delCA   2 Recessive X  X unknown 

FAM161A Retinitis pigmentosa 28 rs267606793 p.R596X     X  X  

DHDDS Retinitis pigmentosa 59 rs147394623 c.124A>G 0.86%65  1 Recessive X  X 55696 



MAK
35

 Retinitis pigmentosa 62  353-bp Alu ins Ex9   1 Recessive X  X 3018 

DHCR7 Smith-Lemli-Opitz syndrome rs138659167 c.964-1G>C        5184 

DHCR7 Smith-Lemli-Opitz syndrome  p.M1V >75%
36

  2 Recessive X  X  

SPG11 Spastic paraplegia   c.2471dupT     1 Recessive X  X 15874 

SMN1 Spinal muscular atrophy37  Exon 7, copy number  >94%
37

  1 Recessive X  X 6724 

DLL3 Spondylocostal dysostosis   c.395delG*     1 Recessive X  X 65544 

ABCA4 Stargardt disease 1 rs1800553 p.G1961E     1 Recessive X  X 2380 

HEXA Tay-Sachs disease rs387906309 c.1277_1281 insTATC 95% 
24,38,39 

   3 Recessive X  X 3600 

HEXA Tay-Sachs disease rs147324677 c.1421+1G>C*             

HEXA Tay-Sachs disease rs121907954 p.G269S 4%
66

        

ADAMTS13 Thrombotic 

thrombocytopenic purpura, 

familial 

rs11575933 p.P475S     1  Recessive X  X 16023 

RET Thyroid carcinoma, familial 

medullary 

rs77724903 p.Y791F     1 Dominant  X  19 

TG Thyroid dyshormonogenesis 

3 

rs121912648 p.R296X*     1 Recessive X  X 65746 

CACNA1C Timothy syndrome rs121912775 p.G490R     1 Dominant X X  43 

PCDH15 Usher syndrome, type 1F rs111033260 p.R245X 75% 
41

    1 Recessive X  X 15241 

CLRN1 Usher syndrome, type 3A rs111033258 p.N48K* 95-98% 
42

   1 Recessive X  X 65746 

EPG5 Vici syndrome   c.5704dupT*     1 Recessive X  X 100000 

BEST1 Vitelliform macular 

dystrophy, adult onset 

rs121918284 p.R81H*     1 Dominant  X  129 

VWF Von Willebrand disease, type 

2N 

rs41276738 p.R854Q*     1 Dominant X X X 128 

FKTN Walker-Warburg syndrome rs398123555 c.1167_1168insA 95% 
43

    1 Recessive X  X 3906 

XPC Xeroderma pigmentosum, 

group C 

rs74737358 p.P334H*     1 Recessive X  X 65746 

 

Table 2S. List of mutations found that would be useful on a screening panel. Shaded 

mutations were detected in the sequenced TAGC samples.  Unshaded mutations were not 

detected during sequencing but were added to the panel because they were previously 

known in the literature. Sensitivity AJ = sensitivity for picking up this disease in the AJ 

population. Sensitivity Gen. Pop. = sensitivity for picking up this disease in the general 



population. No. variants per disease = Number of variants (mutations) listed for this disease. 

Repr. Risk = An X indicates that this variant would be tested to determine reproductive 

(carrier) risk. Pers. Risk = An X indicates that this variant would be tested to determine a 

person's personal risk of developing a disease. Dx = Diagnostic. Calculated prevalence = 

Prevalence for which this variant's frequency would predict, based on the Hardy-Weinberg 

equilibrium. Single prevalence derived from references in supplemental materials without 

additional of calculated prevalences. * = variant was only present in one allele in our test 

population, but was found in other populations. 



 

 

Table 3S. Ashkenazi screening panels and recommendations referenced in our paper. An asterisk 

indicates that this test is optional. 

 

Disease ACMG 
recs 

ACOG 
recs 

Quest LabCorp Mount 
Sinai 

Counsyl Arup 
Lab 

Center 
for 

Human 

Genetics 
(MA) 

Emory Mayo University 
Hospitals 

Case 

Medical 
Center 

Bloom X X* X X X X X X X X X 

Canavan X X X X X X X X X X X 

Cystic Fibrosis X X X X X X     X     

Dihydrolipoamide 
dehydrogenase def       X X 

 
    X     

Factor XI 
deficiency               X       

Familial 
Dysautonomia X X X X X X X X X X X 

Familial 
hyperinsulinism       X X X     X     

Fanconi Anemia 
Group C X X* X X X X X X X X X 

Fragile X           X           

Gaucher X X* X X X X X X X X X 

Glycogen Storage 

Disease Type 1a     X X X X   X X     

Joubert Syndrome 
2       X X X     X     

Maple Syrup Urine 

Disease     X X X X   X X     

Mucolipidosis IV X X* X X X X X X X X X 

Nemaline 
Myopathy         X X     X     

Niemann-Pick Type 
A X X* X X X X X X X X X 

Niemann-Pick Type 
B     X             X   

Spinal Muscular 
Atrophy       X   X           

Tay Sachs X X X X X X X X X X X 

Usher syndrome 
type 1F       X X X     X     

Usher syndrome 

type III       X X X     X     

Walker-Warburg 

syndrome       X X 
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