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Today, carrier screening of inherited genetic disorders is a
well-accepted medical practice due to the awareness of
genetic diseases and human genomics. Various screening
tests are available and many carrier screening tests are
covered by medical insurances. This democratization of
carrier screening empowers people to make important
medical decisions based on knowledge. People of
Ashkenazi-Jewish decent are prone from 19 to 38 different
Jewish diseases and nearly 1 in 3 are carriers of a Jewish
genetic disease.' In fact, an alliance of individuals and
organizations working together to prevent Jewish genetic
diseases through education, awareness, and screening is
becoming a reality. Carrier rates of Jewish genetic diseases
varies from the more common diseases such as Gaucher
Disease (1 in 15) and Tay-Sachs Disease (1 in 27) to rarer
ones such as 3-phosphoglycerate dehydrogenase deficiency
(I in 280) and multiple sulphatase deficiency (1 in 320).
For inherited retinal disorders, carrier rate for retinitis
pigmentosa 59 (DHDDS gene) is 1 in 118 and carrier rate
of the Alu insertion in the MAK gene is 1 in 55.> Together,
the DHDDS and MAK mutations cause 34.3% of patients
with retinitis pigmentosa in North American patients of
Jewish ancestry.’

Congenital stationary night blindness (CSNB) is a group
of non-progressive inherited retina disorders mainly affect
the rod cells. Clinical presentations are impaired night
vision and variable reduced visual acuity. Mutations in
TRPM1 can cause (complete) CSNB1C (OMIM #603576).
A homozygous 36,445 bp deletion was identified in a
patient of Ashkenazi Jewish (AJ) decent.* Mutations in
the CACNA2D4 gene can cause retinal cone dystrophy-4
(OMIM #610478).° A homozygous 35,862-bp deletion was
identified in a patient of AJ decent.®

Patients’ DNA were collected through our clinical service.
Consents were obtained through the referral clinicians. PCR
primers used in this study are available upon request. Carrier
rate was determined by testing 1,055 healthy individuals of A]J
decent.

Since the TRPMI deletion was published in 2009, we
have identified 11 patients with the homozygous deletion
and it has become clear to us that the deletion is a founder
mutation in the AJ population. To study carrier rate in the
AJ population, we developed a robust duplex PCR assay
by detecting the deletion specific PCR product (323 bp)

and a normal control PCR product (446 bp) from exon 4
(Figure 1A). Using this assay, we screened 1,055 healthy
individuals of AJ decent. Twenty-two individuals are
heterozygous carriers of the TRPM1 deletion. Therefore,
carrier rate of the TRPM1 deletion in the AJ population
is ~2.1% (1 in 50). As a control, we also designed a duplex
PCR assay for the MAK Alu insertion. The MAK Alu
insertion PCR product is 63 bp and the normal allele is
185 bp (Figure 1C). Twenty-five individuals of the 1,055
controls are heterozygous carriers of the MAK Alu inser-
tion making the carrier rate ~2.4% (1 in 42).

We have identified a cone rod dystrophy patient of AJ
decent with a homozygous deletion of exons 17-26 in the
CACNA2D4 gene. The exact break point was defined by
PCR of the deletion junction and Sanger sequencing as arr
[hgl19] Chrl2: 1948911-1984652, a deletion of 35,741 bp.
The deletion was also identified by a different group.°®
Finding this large deletion in a second Jewish patient
prompted us to screen the same 1,055 healthy individuals
for carrier rate of the CACNA2D4 deletion. We developed
a robust duplex PCR assay to study the carrier rate of the
deletion. The deletion specific PCR product is 242 bp and
the normal control PCR product from exon 20 is 415 bp
(Figure 1B). Nineteen individuals are heterozygous carrier
of the CACNA2D4 deletion. Therefore, the carrier rate is
approximately 1.8% in the AJ population (1 in 56).

A single tube assay which can detect all three A] muta-
tions in TRPMI1, CACNA2D4, and MAK can be used for
large scale population screening. The purpose of this
screening is to identify individuals carrying at least one
copy of any one of the insertion/deletion mutation. A
follow-up duplex PCR assay can then determine zygosity
in the individuals screened positive. We combined the
TRPM1 deletion specific PCR primers, CACNA2D4 deletion
specific primers, MAK Alu insertion specific primers with
the MAK control primers in a one tube PCR assay. A 185
bp PCR product is generated from the MAK control PCR
and a 63 bp PCR product is generated from the MAK Alu
insertion. The result is shown in Figure 1C.

In summary, we have confirmed the TRPM1 36,445 bp dele-
tion is a founder mutation in the AJ population with a carrier rate
of 1 in 50. We have also confirmed the 35,741 bp deletion in the
CACNA2D4 gene is a founder mutation in the AJ population with
a carrier rate of 1 in 56. Our finding should encourage the
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Figure 1. A: TRPM1 deletion analysis. The deletion specific PCR product is 323 bp and the normal control PCR product is 446 bp. Only the 323-bp product was seen in
the homozygous deletion control (hom; lane 1). het: heterozygous (lane 2). B: CACNA2D4 deletion analysis. The deletion-specific PCR product is 242 bp and the
normal control PCR product is 415 bp. Only the 242-bp product was seen in the homozygous deletion control (hom; lane 1). C: Single tube multiplex PCR assay for
detection of the CACNA2D4 and TRPM1 deletions and the MAK Alu insertion. The normal control PCR product is 185 bp from the MAK gene. Zygosity of the CACNA2D4

(lane 3 and 4) and TRPM1 (lane 5 and 6) deletions cannot be determined by the assay.

searching for more large deletions and insertions unidentifiable by
conventional sequencing method. This information of new
AJ mutations should facilitate carrier screening for eliminating
Jewish diseases.
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