Supplementary Table A: All Non-Mild Disease Statistics.

Total Patients

Carrier Frequency

Screened
Disease (OMIM Number) Wilson 95% CI
0, 0,
n % n % 1in__ Lower %  Upper %

TOTAL 23453 100.0% 5633 24.0% 4.2 24.0% 24.0%
alpha-1 antitrypsin deficiency (613490) 15484 66.0% 1178 7.6% 13.1 7.2% 8.0%
cystic fibrosis (602421) 23369 99.6% 842 3.6% 27.8 3.4% 3.8%
GJB2-related DFNB1 nonsyndromic o o o o

hearing loss and deafness (220290) 15799 Clts S71 i 426 otk e
spinal muscular atrophy (253300) 23127 98.6% 405 1.8% 57.1 1.6% 1.9%
familial Mediterranean fever (249100) 15854 67.6% 247 1.6% 64.2 1.4% 1.8%
Smith-Lemli-Opitz syndrome (270400) 15825 67.5% 232 1.5% 68.2 1.3% 1.7%
sickle cell disease (603903) 21360 91.1% 307 1.4% 69.6 1.3% 1.6%
Gaucher disease (230800) 21473 91.6% 280 1.3% 76.7 1.2% 1.5%
factor XI deficiency (612416) 15724 67.0% 171 1.1% 92.0 0.9% 1.3%
achromatopsia (262300) 15798 67.4% 162 1.0% 97.5 0.9% 1.2%
hereditary thymine-uraciluria (274270) 15719 67.0% 146 0.9% 107.7 0.8% 1.1%
medium chain acyl-CoA dehydrogenase o o o o

deficiency (607008) 15831 67.5% 140 0.9% 113.1 0.7% 1.0%
hereditary fructose intolerance (229600) 15814 67.4% 130 0.8% 121.6 0.7% 1.0%
:Z”(gzﬁzgae's‘;'sorder of glycosylation type 15812 67.4% 128 0.8% 123.5 0.7% 1.0%
Pompe disease (232300) 15462 65.9% 117 0.8% 132.2 0.6% 0.9%
beta-thalassemia (613985) 21096 90.0% 158 0.7% 133.5 0.6% 0.9%
E’;::gé’:‘;;‘”'”e hydroxylase deficiency 15852 67.6% 112 0.7% 1415 0.6% 0.8%
hexosaminidase A deficiency (272800) 21958 93.6% 141 0.6% 155.7 0.5% 0.8%
Tay-Sachs disease (272800) 21937 93.5% 124 0.6% 176.9 0.5% 0.7%
carnitine palmitoyltransferase Il o o o o

deficiency (600650) 15812 67.4% 87 0.6% 181.7 0.4% 0.7%
short chain acyl-CoA dehydrogenase o o o o

deficiency (201470) 15810 67.4% 69 0.4% 229.1 0.3% 0.6%
?2'202%%%: storage disease type V 15796 67.4% 65 0.4% 243.0 0.3% 0.5%
fragile X syndrome (300624) 3885 16.6% 15 0.4% 259.0 0.2% 0.6%
?2'202"2%%: storage disease type |a 17986 76.7% 69 0.4% 260.7 0.3% 0.5%
familial dysautonomia (223900) 21592 92.1% 77 0.4% 280.4 0.3% 0.4%
Z%rggeé';'ed' syndrome, BBS1-related 15727 67.1% 56 0.4% 280.8 0.3% 0.5%
Wilson disease (277900) 15830 67.5% 56 0.4% 282.7 0.3% 0.5%
galactosemia (230400) 15813 67.4% 55 0.3% 287.5 0.3% 0.5%
fumarase deficiency (606812) 3034 12.9% 10 0.3% 303.4 0.2% 0.6%
Canavan disease (271900) 21581 92.0% 71 0.3% 304.0 0.3% 0.4%
sulfate transporter-related o o o o

e e bl (GO 15813 67.4% 48 0.3% 3294 0.2% 0.4%
MYH-associated polyposis (608456) 3034 12.9% 9 0.3% 337.1 0.2% 0.6%
biotinidase deficiency (253260) 15811 67.4% 38 0.2% 416.1 0.2% 0.3%
gig'&xr“p urine disease type 18 17367 74.1% 40 0.2% 4342 0.2% 0.3%
CLN3-related neuronal ceroid o o o o

lipofuscinosis (204200) 12747 54.4% 28 0.2% 455.3 0.2% 0.3%
Pendred syndrome (274600) 15810 67.4% 34 0.2% 465.0 0.2% 0.3%
tyrosinemia type 1 (276700) 15814 67.4% 34 0.2% 465.1 0.2% 0.3%
Fanconi anemia type C (227645) 21476 91.6% 44 0.2% 488.1 0.2% 0.3%
Long chain 3-hydroxyacyl-CoA 15810 67.4% 31 0.2% 510.0 0.1% 0.3%
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dehydrogenase deficiency (609016)
metachromatic leukodystrophy (250100)
Niemann-Pick disease, SMPD1-
associated (607608)

very long chain acyl-CoA dehydrogenase
deficiency (201475)

PEX1-related Zellweger syndrome
spectrum (602136)

Krabbe disease (245200)
mucolipidosis IV (252600)

cystinosis (219800)

Bloom syndrome (210900)
ABCCS8-related hyperinsulinism (256450)
Niemann Pick disease type A (257200)
alkaptonuria (203500)

TPP1-related neuronal ceroid
lipofuscinosis (204500)

Usher syndrome type 3 (276902)
Usher syndrome type 1F (602083)
lipoamide dehydrogenase deficiency
(248600)

rhizomelic chondrodysplasia punctata
type 1 (215100)

Joubert syndrome (608091)

Hurler syndrome (607014)

primary hyperoxaluria type 1 (259900)
autosomal recessive polycystic kidney
disease (263200)

isovaleric academia (243500)
hypophosphatasia, autosomal recessive
(241500)

Bardet-Biedl syndrome, BBS10-related
(209900)

NEB-related nemaline myopathy
(256030)

Herlitz junctional epidermolysis bullosa,
LAMB3-related (226700)
homocystinuria caused by cystathionine
beta-synthase deficiency (236200)
citrullinemia type 1 (215700)
PPT1-related neuronal ceroid
lipofuscinosis (256730)

infantile Refsum disease (266510)
D-bifunctional protein deficiency (261515)
polyglandular autoimmune syndrome
type 1 (240300)

cartilage-hair hypoplasia (250250)
Nijmegen breakage syndrome (251260)
steroid resistant nephrotic syndrome
(600995)

muscle-eye-brain disease (253280)
glutaric acidemia type 1 (231670)
ataxia telangiectasia (208900)
megalencephalic leukoencephalopathy
with subcortical cysts (604004)
PROP1-related combined pituitary
hormone deficiency (262600)

primary hyperoxaluria type 2 (260000)
limb-girdle muscular dystrophy type 2E
(604286)

Leigh syndrome, French-Canadian type

15810
17773

12665

12777

15810
21476
15797
21466
17176
3703
15797

15810

17777
17778

17184

15811

14186
15810
15714

16644
15810
15810

15810

14188

15727

15728
12664
15813

3034
12664

15811

15813
15810

12664

15727
15727
15758

12665

12747
15714
15728
3035

67.4%
75.8%

54.0%

54.5%

67.4%
91.6%
67.4%
91.5%
73.2%
15.8%
67.4%

67.4%

75.8%
75.8%

73.3%

67.4%

60.5%
67.4%
67.0%

71.0%
67.4%
67.4%

67.4%

60.5%

67.1%

67.1%
54.0%
67.4%

12.9%
54.0%

67.4%

67.4%
67.4%

54.0%

67.1%
67.1%
67.2%

54.0%

54.4%
67.0%
67.1%
12.9%

30
32

22

22

27
36
26
35
28

25
25

27
27

25

23

20
21
20

21
19
18

16

13

14

R .
MO o »

a N NN O oo ©o o«

o o o,

0.2%
0.2%

0.2%

0.2%

0.2%
0.2%
0.2%
0.2%
0.2%
0.2%
0.2%

0.2%

0.2%
0.2%

0.1%

0.1%

0.1%
0.1%
0.1%

0.1%
0.1%
0.1%

0.1%

0.1%

0.1%

0.1%
0.1%
0.1%

0.1%
0.1%

0.1%

0.1%
0.1%

0.0%

0.0%
0.0%
0.0%

0.0%

0.0%
0.0%
0.0%
0.0%

527.0
555.4

575.7

580.8

585.6
596.6
607.6
613.3
613.4
617.2
631.9

632.4

658.4
658.4

687.4

687.4

709.3
752.9
785.7

792.6
832.1
878.3

988.1

1,091.4

1,123.4

1,209.8
1,266.4
1,317.8

1,517.0
1,5683.0

1,756.8

1,757.0
1,976.3

2,110.7

2,246.7
2,246.7
2,251.1

2,533.0

2,549.4
2,619.0
2,621.3
3,035.0

0.1%
0.1%

0.1%

0.1%

0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%

0.1%

0.1%
0.1%

0.1%

0.1%

0.1%
0.1%
0.1%

0.1%
0.1%
0.1%

0.1%

0.1%

0.1%

0.0%
0.0%
0.0%

0.0%
0.0%

0.0%

0.0%
0.0%

0.0%

0.0%
0.0%
0.0%

0.0%

0.0%
0.0%
0.0%
0.0%

0.3%
0.3%

0.3%

0.3%

0.2%
0.2%
0.2%
0.2%
0.2%
0.4%
0.2%

0.2%

0.2%
0.2%

0.2%

0.2%

0.2%
0.2%
0.2%

0.2%
0.2%
0.2%

0.2%

0.2%

0.1%

0.1%
0.1%
0.1%

0.2%
0.1%

0.1%

0.1%
0.1%

0.1%

0.1%
0.1%
0.1%

0.1%

0.1%
0.1%
0.1%
0.2%
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(256000)

inclusion body myopathy 2 (600737)
Niemann Pick disease type C (257220)
alpha-mannosidosis (248500)
limb-girdle muscular dystrophy type 2D
(608099)

Segawa syndrome (605407)

glycogen storage disease type 1b
(232200)

ataxia with vitamin E deficiency (277460)
carnitine palmitoyltransferase 1a
deficiency (600528)

Salla disease (604639)

GRACILE syndrome (603358)
congenital disorder of glycosylation type
1b (602579)

congenital Finnish nephrosis (256300)
Herlitz junctional epidermolysis bullosa,
LAMC2-related (226700)

glycogen storage disease type lll
(232400)

Andermann syndrome (218000)
hyperornithinemia-hyperammonemia-
homocitrullinuria syndrome (238970)
ARSACS (270550)
aspartylglycosaminuria (208400)
CLN5-related neuronal ceroid
lipofuscinosis (256731)

choroideremia (303100)

Northern epilepsy (610003)
pycnodysostosis (265800)
Sjogren-Larsson syndrome (270200)
x-linked juvenile retinoschisis (312700)

15728
15755
12664

12665
15727
15730

15797

15727

15800
15810

15810
15813
15727

15729
15800
3034

15800
15800

15813

15797
15810
15714
15728
15797

67.1%
67.2%
54.0%

54.0%
67.1%
67.1%

67.4%

67.1%

67.4%
67.4%

67.4%
67.4%
67.1%

67.1%
67.4%
12.9%

67.4%
67.4%

67.4%

67.4%
67.4%
67.0%
67.1%
67.4%

w W A~ BB OO

N N N DNDN

O O O oo o oo o

0.0%
0.0%
0.0%

0.0%
0.0%
0.0%

0.0%

0.0%

0.0%
0.0%

0.0%
0.0%
0.0%

0.0%
0.0%
0.0%

0.0%
0.0%

0.0%

0.0%
0.0%
0.0%
0.0%
0.0%

3,145.6
3,151.0
3,166.0

3,166.3
3,931.8
5,243.3
5,265.7

7,863.5

7,900.0
7,905.0

7,905.0
7,906.5
15,727.0

15,729.0
15,800.0
N/A

N/A
N/A

N/A

N/A
N/A
N/A
N/A
N/A

0.0%
0.0%
0.0%

0.0%
0.0%
0.0%

0.0%

0.0%

0.0%
0.0%

0.0%
0.0%
0.0%

0.0%
0.0%
0.0%

0.0%
0.0%

0.0%

0.0%
0.0%
0.0%
0.0%
0.0%

0.1%
0.1%
0.1%

0.1%
0.1%
0.1%

0.1%

0.0%

0.0%
0.0%

0.0%
0.0%
0.0%

0.0%
0.0%
0.1%

0.0%
0.0%

0.0%

0.0%
0.0%
0.0%
0.0%
0.0%

®Percentage of 23,453 individuals screened for a given disease.
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Supplemental Table B: Variants Tested for Each Disease in Table 5

Disease

Gene Name Variant Common Name

achromatopsia CNGB3

SERPINAI
BTD
CPT2

alpha-1 antitrypsin deficiency
biotinidase deficiency

carnitine palmitoyltransferase II
deficiency

ASS1
PMM?2

citrullinemia type 1

congenital disorder of glycosyla-
tion type Ia

cystic fibrosis CFTR

factor XI deficiency Flli
IKBKAP
MEFV

familial dysautonomia
familial Mediterranean fever

galactosemia GALT

Gaucher disease GBA

GJB2-related DFNB 1 nonsyn-
dromic hearing loss and deafness

GJB2

ALDOB
DPYD

hereditary fructose intolerance
hereditary thymine-uraciluria

819_826del8, 886-896dell 1insT, E336X, IVS8-3T>G, R403Q,
T383fs

S allele, Z allele
A171T, D252G, D444H, F403V, G98:d7i3, Q456H, R538C

G549D, Leul78_Ile186delinsPhe, P227L, PS50H, P604S,
Q413fs, Q550R, R124X, R503C, R631C, S113L, S38fs, Y628S

G390R, IVS6-2A>G
F119L, P113L, R141H, V231M

1078delT, 1161delC, 1288insTA, 1609delCA, 1677delTA,
1717-1G>A, 1811+1.6kbA>G, 1812-1G>A, 1898+1G>A,
1898+1G>T,  1898+5G>T,  1949del84,  2043delG,
2055del9>A,  2105-2117del13insAGAAA,  2108delA,
2143delT, 2183AA>G, 2184delA, 2184insA, 2307insA,
2789+5G>A,  2869insG,  296+12T>C,  3120+1G>A,
3120G>A, 3171delC, 3199del6, 3272-26A>G, 3659delC,
3667del4, 3791delC, 3821delT, 3849+10kbC>T, 3849+4A>G,
3876delA, 3905insT, 394delTT, 405+1G>A, 405+3A>C,
406-1G>A, 444delA, 457TAT>G, 574delA, 621+1G>T,
663delT, 711+1G>T, 71145G>A, 712-1G>T, 935delA,
936delTA, A455E, A559T, C524X, D1152H, E60X, E92X,
F311del, F508C, F508del, G178R, G330X, G480C, G542X,
G551D, G622D, GS8SE, GOIR, I148T, 1506V, I507del,
IVS$-5T, K710X, L206W, MI101K, NI303K, P574H,
Q1238X, Q359K/T360K, Q493X, Q552X, Q890X, R1066C,
R1070Q, R1158X, R1162X, RI17C, RI117H, RI1283M,
R334W, R347H, R347P, R352Q, R553X, R560T, R709X,
R75X, R764X, S1196X, S1235R, SI251N, S1255X, S364P,
S5491, S549N, S549R(A>C), S549R(T>G), T338I, V520F,
WI1089X, WI204X(c.3611G>A), WI1204X(c.3612G>A),
W1282X, Y1092X, Y 122X, dele2-3 21kb

E117X, F283L, IVS14+1G>A, IVS14del14
IVS20+6T>C, P914L, R696P

A744S, F479L, 1692del, K695R, M680I, M6941, M694YV,
P369S, R408Q, R653H, R761H, T2671, V726A

F171S, IVS2-2A>G, K285N, L195P, Q169K, Q188R, S135L,
T138M, X380R, Y209C

1035insG, D409H, D409V, IVS2+1G>A, L444P, N370S,
R463C, R463H, R496H, V394L

167delT, 235delC, 313dell4, 35delG, E120del, L90P, M34T,
Q124X, R184P, V371, W24X, WT77R, W77X

A149P, A174D, Delta4E4, N334K, Y204X
IVS14+1G>A
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hexosaminidase A deficiency

inclusion body myopathy 2
medium chain acyl-CoA dehydro-
genase deficiency

megalencephalic leukoen-
cephalopathy with subcortical
cysts

Pendred syndrome

phenylalanine hydroxylase defi-
ciency

Pompe disease

short chain acyl-CoA dehydroge-
nase deficiency

sickle cell disease/beta tha-

lassemia

Smith-Lemli-Opitz syndrome

spinal muscular atrophy
tyrosinemia type I

HEXA

GNE
ACADM

MLCI

SLC26A4
PAH

GAA
ACADS

HBB

DHCR7

SMN1
FAH

1278insTATC, 7.6kb del, G250D, G269S, IVS12+1G>C,
IVS7T+1G>A, IVS9+1G>A, R170W, R178C, R178H, R247W

M712T, V572L
GI170R, G242R, K304E, L59F, R181C, R181H, Y42H

135insC, IVS2-10T>A, ¢.176G>A, ¢.278C>T

E384G, H723R, IVS8+1G>A, L236P, T416P

E280K, G272X, I65T, IVS-10int-546, IVS12+1G>A, L48S,
P281L, R158Q, R252W, R261Q, R408Q, R408W, S349P,
Y414C

525delT, D645E, IVS1-13T>G, R854X
G185S, R107C

28A>G, -29A>G, -30T>A, -87C>G, -83C>T,
619 bp deletion, CAP+1 A>C, Glu6fs, Glylé6fs,
Gly24 T>A, Hb C, Hb D-Punjab, Hb E, Hb O-Arab,
Hb S, IVS-I-1(G>A), IVS-I-1(G>T), IVS-I-110, IVS-I-5,
IVS-1-6, IVS-II-654, IVS-II-705, IVS-I1I-745, I1VS-11-844,
IVS-II-849(A>C), IVS-1I-849(A>G), IVS-II-850, KI17X,
Lys8fs, Phe4lfs, Phe71fs, Poly A: AATAAA->AATAAG,
Poly A: AATAAA->AATGAA, Pro5fs, Q39X, Ser9fs, W15X

C380Y, E448L, F302L, G410S, IVS8-1G>C, L109P, L157P,
R242C, R242H, R352Q, R352W, R404C, S169L, T93M,
V326L, W151X(c.452G>A), W151X(c.453G>A)

Exon 7 deletion

E357X, IVS12+5G>A, 1VS6-1G>T, 1VS8-1G>C, P26l1L,
Q64H, W262X
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Supplementary Table C: References for Literature Estimates of Carrier Frequencies

Disease

Literature
Frequency
(11in)

Citation

All Populations (N=23453)

alpha-1 antitrypsin deficiency

cystic fibrosis

GJB2-related DFNB 1
nonsyndromic hearing loss and
deafness

spinal muscular atrophy

familial Mediterranean fever

Smith-Lemli-Opitz syndrome
sickle cell disease/beta

thalassemia

Gaucher disease

factor XI deficiency

achromatopsia

11.5

31.7

42.8

54

unknown

123

158

200

rare

123

de Serres, FJ, Blanco, I, Fernandez-Bustillo, E(2010). Eth-
nic differences in alpha-1 antitrypsin deficiency in the
United States of America. Ther Adv Respir Dis, 4, 2:63-70.

Rohlfs, EM, Zhou, Z, Heim, RA, Nagan, N, Rosenblum,
LS, Flynn, K, Scholl, T, Akmaev, VR, Sirko-Osadsa, DA,
Allitto, BA, Sugarman, EA(2011). Cystic fibrosis carrier
testing in an ethnically diverse US population. Clin. Chem.
,57,6:841-8.

Smith RJH, Van Camp G. Nonsyndromic Hearing Loss
and Deafness, DFNB1. 1998 Sep 28 [Updated 2011 Jul
14]. In: Pagon RA, Bird TD, Dolan CR, et al., edi-
tors. GeneReviews (TM) [Internet]. Seattle (WA): Uni-
versity of Washington, Seattle; 1993-. Available from:
http://www.ncbi.nlm.nih.gov/books/NBK 1272/
Sugarman, EA, Nagan, N, Zhu, H, Akmaev, VR, Zhou, Z,
Rohlfs, EM, Flynn, K, Hendrickson, BC, Scholl, T, Sirko-
Osadsa, DA, Allitto, BA(2012). Pan-ethnic carrier screen-
ing and prenatal diagnosis for spinal muscular atrophy:
clinical laboratory analysis of >72,400 specimens. Eur. J.
Hum. Genet. , 20, 1:27-32.

Mikula, M, Buller, A, Sun, W, Strom, CM(2008). Preva-
lence of known mutations in the familial Mediterranean
fever gene (MEFV) in various carrier screening popula-
tions. Genet. Med. , 10, 5:349-52.

Kelley, RI, Hennekam, RC(2000). The Smith-Lemli-Opitz
syndrome. J. Med. Genet. , 37, 5:321-35.

Galanello, R, Origa, R(2010). Beta-thalassemia. Orphanet
J Rare Dis, 5:11.

Horowitz, M, Pasmanik-Chor, M, Borochowitz, Z, Falik-
Zaccai, T, Heldmann, K, Carmi, R, Parvari, R, Beit-Or,
H, Goldman, B, Peleg, L, Levy-Lahad, E, Renbaum, P,
Legum, S, Shomrat, R, Yeger, H, Benbenisti, D, Navon,
R, Dror, V, Shohat, M, Magal, N, Navot, N, Eyal, N(1998).
Prevalence of glucocerebrosidase mutations in the Israeli
Ashkenazi Jewish population. Hum. Mutat. , 12, 4:240-4.

Duga, S, Salomon, O(2009). Factor XI Deficiency. Semin.
Thromb. Hemost. , 35, 4:416-25.

Sharpe LT, Stockman A, Jagle H, Nathans . Opsin genes,
cone photopigments, color vision, and color blindness. In:
Gegenfurtner K, Sharpe LT, eds. Color Vision: from Genes
to Perception. Cambridge: Cambridge University Press;
1999:3-52.
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Northwestern Europe (N=12915)

alpha-1 antitrypsin deficiency

cystic fibrosis

GJB2-related DFNB 1
nonsyndromic hearing loss and
deafness

spinal muscular atrophy

Smith-Lemli-Opitz syndrome

medium chain acyl-CoA
dehydrogenase deficiency

hereditary fructose intolerance

achromatopsia

hereditary thymine-uraciluria

familial Mediterranean fever

11.4

28

33.2

47

123.9

61.7

81.1

123

33

unknown,
assumed rare

de Serres, FJ, Blanco, I, Fernandez-Bustillo, E(2010). Eth-
nic differences in alpha-1 antitrypsin deficiency in the
United States of America. Ther Adv Respir Dis, 4, 2:63-70.

Rohlfs, EM, Zhou, Z, Heim, RA, Nagan, N, Rosenblum,
LS, Flynn, K, Scholl, T, Akmaev, VR, Sirko-Osadsa, DA,
Allitto, BA, Sugarman, EA(2011). Cystic fibrosis carrier
testing in an ethnically diverse US population. Clin. Chem.
, 57, 6:841-8.

Smith RJH, Van Camp G. Nonsyndromic Hearing Loss
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