Journal of Community Medicine & Health Care

Short Communication

Jewish Genetic Diseases

Tobi ASH, MBA, BSN, RN*
World Research Organization LLC, Miami, Florida, United
States

*Corresponding author: Tobi ASH

World Research Organization LLC, Miami, Florida, United
States.

Email: tobi.t.ash@gmail.com

Received: September 19, 2023
Accepted: October 30, 2023
Published: November 06, 2023

Genes

What makes you, you? Your genes. Every human has a
unique genetic code made of genes. Genes are the basic physi-
cal and functional unit of heredity and are made of DNA. Each
gene ranges from a few hundred DNA bases to more than 2 mil-
lion. A human being has between 20,000 to 25,000 genes. Each
person inherits two copies of each gene, one copy from the
mother and the other from the father. Most of our genes are
the same; less than one percent of genes differ between peo-
ple. These differing components are known as alleles. Alleles
are forms of the same gene but with small differences in their
DNA bases, and alleles are what make each one of us unique.
One’s genotype is the internal, inherited genetic code inside all
living organisms. A phenotype is the outside, physical manifes-
tation of those genes. Phenotype examples include skin, eye,
and hair color. They are related to all that is physical, functional,
or behavioral [1,2].

What is a Genetic Disease?

Genetic diseases are caused by an abnormality in a person’s
genetic makeup. This abnormality can be due to a tiny aberra-
tion in a single base in the DNA, or due to a chromosomal ad-
dition or subtraction of either a single or set of chromosomes.
These diseases can be inherited from parents, acquired mu-
tations in a pre-existing gene, a random occurrence, or envi-
ronmentally caused. Inherited genetic disorders include single
gene disorders or those that are multifactorial. They may arise
from the chromosomes or mitochondria [3].

There are thousands of disorders related to single gene
inheritance. Also known as Mendelian or monogenetic in-
heritance, single gene inheritance occurs when a mutation or
change happens in the DNA sequence of a single gene. Single
gene inheritance disorders can be autosomal dominant, auto-
somal recessive, or x-linked. Autosomal dominant disorders oc-
cur when one copy of a defective gene is passed from either
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parent to the child. Individuals with autosomal recessive dis-
orders inherit two copies of a defective gene, one from each
parent. X-linked disorders are those where defective genes are
passed on from the mother to her child. Examples of single-
gene diseases include Cystic Fibrosis, Fragile X Syndrome, and
Alpha and Beta-thalassemias [3].

Multifactorial genetic disorders, also known as complex or
polygenic inheritance, have several causes. Most disorders or
diseases are due to mutations in multiple genes and environ-
mental factors. Examples of multifactorial diseases include
heart disease, breast cancer, diabetes, and Alzheimer’s Disease

[3].
Chromosomal Abnormalities [3]

Small Info Box: Chromosomes are located in the nucleus of
the cell and made up of DNA (genetic material) and protein.

A chromosomal abnormality occurs when the structure
or the number of chromosomes is atypical, or where parts of
the chromosomes are exchanged (translocated). Examples of
chromosomal abnormalities include Down syndrome (three
copies of chromosome 21; also known as trisomy 21), Turner
syndrome (45 chromosomes and missing one X), and Klinefelter
syndrome (47 chromosomes and affected males have an extra
X chromosome).

Mitochondrial Inheritance [3]

Small Info Box: Mitochondria are the rod or round organelles
involved in cellular respiration. Each has between 5-10 pieces of
DNA. Egg cells keep their mitochondria during fertilization. This
type of DNA is always inherited from the mother.

Mitochondrial disorders occur when the non-nuclear DNA of
the mitochondria develops mutations. Examples of mitochon-
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drial disorders include myoclonic epilepsy and Leber’s heredi-
tary optic atrophy.

Medical Genetic History of Jews

Jews are a religious and ethnic group that originated in the
Middle East more than 4,000 years ago. Although Jews origi-
nated in the Middle East, the historical exiles of Jews from their
homeland meant that almost all Jewish populations were wide-
ly dispersed. The study of population genetics investigated the
origins of these disparate populations to determine if there was
a common genetic heritage. Multiple studies of autosomal DNA
show that the genetics of Ashkenazi, Sephardi, and Mizrachi
Jews share ancestry despite the thousands of years of separa-
tion [4,5].

How did the Jews keep it, so to speak, “in the family” if they
lived in various non-Jewish communities? Interfaith marriage in
Judaism (intermarriage) was highly discouraged. In the Bible in
Deuteronomy 7:3 it states: “You shall not intermarry with them;
you shall not give your daughter to his son, and you shall not
take his daughter for your son” [6]. As a result, Jewish law and
custom prohibited marriage between a Jew and a non-Jew. It
appears most Jews were careful to only marry other Jews in the
subsequent millennia.

The Jewish Talmud discusses hereditary diseases including
hemophilia, epilepsy, and leprosy [7]. While there were some
in Jewish communities who were fearful of genetic testing due
to concerns about medical racism and the threat of eugenics,
the overall goal of identifying people at risk of either being born
with or developing a genetic disease in the future propelled
modern genetic testing programs [8].

There are approximately 10 million Ashkenazi Jews in the
world today with close to 3 million living in Israel. Ashkenazi
Jews descend from a small number of founders with a strong
tradition of marriage within their own community (endogamy).
This custom of faith created a much more homogenous genetic
background as compared to other groups. There is a high in-
cidence of rare genetic diseases within the Ashkenazi Jewish
population as opposed to the larger population. The origin of
currently investigated mutations can be traced back to the time
period between the 9th and 14th centuries. The high frequency
of specific genetic disorders occurring in the Ashkenazi Jewish
population leads us to assume that a “founder” chromosome,
carrying the disease allele, was in a very small group (estimated
to be approximately 100 people) [9-11].

When a small group of individuals isolates themselves from a
larger group, this new isolated group will resemble only the in-
dividuals in this distinct population. A founder mutation (or ef-
fect or variant) occurs when there is a genetic alteration caused
by an ancestor carrier of an altered gene in an isolated group.
This is known as the founder effect [12].

Each person has paired genes: one from the father and the
other from the mother. Inheriting a genetic disease or condition
depends on the type of chromosome affected (sex or non-sex
chromosome). An autosomal disorder is when there is an ab-
normal gene on one of the first 22 (non-sex) chromosomes. The
trait may be dominant or recessive [13].

A carrier is a person who has a change in only one gene.
Carriers are healthy people who are at risk of passing this muta-
tion on to their children. Carrier frequency tells us how often a
mutated gene is present in a specific group. If both parents are

carriers of a defective or mutated gene, there is a 25% chance
they will give birth to an affected child, a 50% chance they will
give birth to a carrier (like themselves), and a 25% chance of
giving birth to a child who is neither affected nor a carrier [14].

Genetic Diseases in the Ashkenazi Jewish Community

Many genetic disorders affecting the Ashkenazi Jewish com-
munity are lysosomal or non-lysosomal storage disorders. Lyso-
somes are cell organelles and contain enzymes that metabolize
lipids, glycoproteins, or mucopolysaccharides. They function as
a recycling center. If any of the enzymes are missing or defec-
tive due to a genetic mutation, these molecules continue to ac-
cumulate inside the cell, eventually destroying it. These disor-
ders can be caused by recessive or dominant genes. Lysosomal
storage diseases that affect the Ashkenazi Jewish population
include Tay Sachs (recessive), Gaucher’s (recessive), Niemann-
Pick (recessive), and Mucolipidosis (recessive). Non-lysosomal
storage diseases affecting the Ashkenazi Jewish populations
include Bloom Syndrome (recessive), Fanconi Anemia Type C
(recessive), Canavan (recessive), and Familial Dysautonomia
(recessive. [14,15].

Autosomal Recessive Diseases

An individual must inherit two mutations of the same dis-
ease for a genetic recessive disease to occur. The following dis-
eases are especially common in Ashkenazi Jews due to high car-
rier frequency*.

Gaucher Disease (1 in 15)

Gaucher (pronounced go-shay) Disease can be classified into
three different types due to a deficiency of the glucocerebro-
sidase (GCase) enzyme. Ashkenazi Jews most commonly pres-
ent with Type 1 Gaucher Disease. Features include an enlarged,
overactive, and painful spleen, low white blood cell count, and
anemia. Bone deterioration causing disability and pain may also
be present. Symptoms can appear anytime from childhood to
adulthood and progression of the disease is variable. Enzyme
replacement therapy can help prevent or lessen the severity of
this disease. Partial or full splenectomy, blood transfusions, joint
replacement, and FDA-approved eliglustat tartrate are among
the treatments for Gaucher Disease. Individuals who present
with Gaucher Disease Type 2 and 3 may suffer from profound
brain damage, for which there is currently no treatment [16].

Cystic Fibrosis (1 in 24)

Cystic Fibrosis (CF) affects multiple body systems as an ac-
cumulation of thick, sticky mucus that damages the lungs and
other internal organs. This results in chronic lung infections,
wheezing, year-round allergies, and a progressive decrease in
lung function. Gastrointestinal symptoms include recurrent
pancreatitis, foul, greasy bowel movements, chronic constipa-
tion, and diabetic-like symptoms such as constant thirst and
urination. Patients may sweat excessively, and their sweat may
“taste” very salty. Due to impaired absorption, patients with CF
have poor growth. Chronic infections, declining lung function,
and poor nutritional absorption lead to a shortened lifespan.
The carrier test has a 97% detection rate for Ashkenazi Jews
[17].

Tay-Sachs Disease (1 in 30)

Tay-Sachs is a severe neurodegenerative disease with dete-
rioration of neurons in the brain and spinal cord due to a lack of
the hexosaminidase (Hex A) enzyme. An infant with Tay-Sachs
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develops normally until four to six months of age, and then
the Central Nervous System (CNS) begins to degenerate. The
most common first symptom, prior to CNS deterioration, is a
cherry-red spot on the back of the eye. Early symptoms seen
in these infants include mild muscle weakness, twitching or
myoclonic jerks, and an exaggerated startle response. The baby
then develops seizures, spasticity, loss of all motor skills, deaf-
ness, blindness, and non-responsiveness with death at about
age four or five. There is currently no cure for Tay-Sachs [18].

Familial Dysautonomia (1 in 35)

Familial Dysautonomia (FD) causes malfunctions in the
nerves responsible for most involuntary body functions of the
autonomic nervous system. This affects the body’s stress re-
sponse, blood pressure, regulation of body temperature, and
swallowing. Symptoms include poor weight gain, indifference to
pain, gastrointestinal issues, and the inability to produce tears
when crying. Prior to 1960, 50% of affected individuals died be-
fore age five. People with this disease have a shortened lifespan
[19].

Spinal Muscular Atrophy (1 in 76 Ashkenazi; 1 in 34 Sep-
hardi)

Spinal Muscular Atrophy (SMA) is characterized by loss of
control of muscle movement with reduction of motor neurons
in the brain and spinal cord. Physical and speech therapy, assis-
tive devices to aid in functional independence, and proper nu-
trition are some of the treatments used for patients with SMA.
In December 2016, the Food and Drug Administration (FDA) ap-
proved nusinersen (Spinraza), a drug injected into the fluid sur-
rounding the spinal cord as a treatment for children and adults
with SMA. Infants and children respond best to this treatment
as compared to adults. In May 2019, the FDA approved a gene
therapy called Zolgensma (onasemnogene abeparovec-xioi) for
children under age two with infantile SMA. This gene therapy
delivers a virus to specific motor neurons to improve muscle
movement, muscle function, and patient survival. The cost for
Zolgensma is $2 million, and this drug received tremendous me-
dia attention when a young Jewish baby girl with SMA crowd-
funded $2.2 million from 23,000 donors in under five days. The
baby received the treatment merely days before turning two
years old. Besides this new genetic therapy, there currently is
no cure for SMA. [20,21]

Canavan Disease (1 in 50)

Similar to Tay Sachs, Canavan Disease is a progressive, non-
curable, neurological disorder. Oligodendrocytes, the cells re-
sponsible for making myelin sheaths to cover the axon, cannot
complete their task due to a mutation in the enzyme asparto-
acylase. The brain degenerates into spongy tissue. Symptoms
usually begin the first three to six months of the infant’s life,
and signs and symptoms include an abnormally large and poor-
ly controlled head, lack of motor development, weak or stiff
muscle tone, feeding difficulties, blindness, deafness, and pa-
ralysis. Death usually occurs at age four to five years. There is
no cure [22].

Fanconi Anemia — Type C (1 in 82)

Fanconi anemia affects the bone marrow, decreasing the
production of white cells, red blood cells, and platelets. This
condition is diagnosed in childhood rather than during the in-
fancy stage. Symptoms include abnormal heart, lungs, and gas-
trointestinal tract, characteristic café au lait spots, vitiligo, deaf-
ness, short stature, improperly formed kidneys, and intellectual

and learning disabilities. Scoliosis, missing, extra, or misshapen
bones in the arms and hands are present in this disease. Fan-
coni Anemia is associated with a predisposition to leukemia and
other cancers. There is no cure; treatment is limited to symp-
tomatic care [23].

Mucolipidosis IV (1 in 92)

Mucolipidosis is characterized by an accumulation of ab-
normal amounts of lipids and carbohydrates in cells, damaging
the cells. There are four types of Mucolipidosis, and in type 1V,
manifestations of the disease can begin in early infancy. Symp-
toms include a cloudy cornea and profound motor and develop-
mental delays as disease progression causes a crippling of the
CNS. Most children with this disease never walk, and some are
severely developmentally delayed by age three. Treatments in-
clude supportive care and addressing specific symptoms. There
currently is no cure [24].

Niemann-Pick Disease — Type A (1 in 98)

Niemann-Pick is a progressive neurodegenerative disease. It
is caused by a buildup of lipids in the brain, spleen, liver, lungs,
and bone marrow and a deficiency in the enzyme sphingomy-
elinase. This enzyme deficiency allows for the continual toxic
build-up of sphingomyelin, a fatty substance contained in every
cell of the body. There are several variations of Niemann-Pick
Disease; Type A is the one most frequently found among Ashke-
nazi Jews. Death occurs between 18 months and three years of
age. At age six months, infants will have recurrent vomiting, lack
of muscle control, enlarged spleens and livers, swollen lymph
nodes, and profound brain damage. Type B and Type C are less
common in Jewish populations. Both occur past infancy. There
is no cure or treatment for Type A. For Type B, there have been
some treatment attempts such as bone marrow transplants, en-
zyme, and gene therapy [25].

Bloom Syndrome (1 in 117)

Blood Syndrome is characterized by short stature, and those
affected record height and weight in the third percentile start-
ing from birth. These individuals rarely reach a height of five
feet tall during adulthood. Other signs and symptoms include
reddened patches on the nose, cheeks, and skin, telangiectasias
(clusters of enlarged blood vessels) in the eyes or on the skin,
as well as hypo or hyperpigmentation. This disorder is rare in
the general population. Bloom Syndrome greatly increases the
risk of any cancer, with cancer developing earlier than the gen-
eral population, and developing more than one type of cancer.
There is no cure: treatment is limited to symptomatic care [26].

Autosomal Dominant Diseases

An autosomal dominant disease occurs when only one ab-
normal gene from one parent can cause disease even though
the matching gene from the other parent is normal. In this situ-
ation, the abnormal gene dominates over the healthy gene. A
parent with an autosomal dominant disease has a 50% chance
of giving birth to a child who will have this disease. This is true
for each pregnancy. A baby who does not inherit the abnormal
gene will not develop or be able to pass on the disease. This
disease can also happen in a child when neither parent has the
abnormal gene. If the child is diagnosed with an autosomal
dominant disease, the parents should be tested [27].

There are autosomal dominant diseases that are more prev-
alent in the Ashkenazi Jewish population. Some of the more
common ones are:
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Breast Cancer (BRCA1/2 incidence 1 in 40)

The BRCA genetic mutation increases the risk for melanoma,
breast (female and male), ovarian, prostate, and pancreatic can-
cers in Ashkenazi Jews at more than 10 times the rate than the
general population. There are three specific mutations (two in
the BRCA1 gene and one in the BRCA2 gene) seen in the Ashke-
nazi Jewish population. Jewish men can also inherit BRCA2, and
to a lesser extent, BRCA1, which increases their risk for breast
and prostate cancer. Both men and women are at increased risk
for pancreatic cancer [28].

Gastro-Intestinal Cancers

There are two genetic mutations in Ashkenazi Jews linked to
gastrointestinal cancers. One is known as APC (Adenomatous
Polyposis Coli), which is found in about 6% of Ashkenazi Jews,
increases the risk of colon cancer, and is double the risk of the
general population. The second genetic mutation is HNPCC (He-
reditary Nonpolyposis Colorectal Cancer or Lynch Syndrome),
and this raises the risk of colon cancer at a much younger age
(below 40 years old). The HNPCC mutation is also associated
with other gastrointestinal cancers, including stomach, small in-
testine, bile duct, and pancreatic cancers. In addition, this mu-
tation raises the risk of reproductive cancers and brain cancer
[29].

Sephardi Genetic Diseases

Sephardi Jews have their own set of distinct genetic diseases
based on their country of origin.

Beta-Thalassemia (1 in 30 carries/ 1 in 3,600 develops the
disease)

Beta-thalassemia reduces the amount of hemoglobin found
in the blood. The earlier the disease manifests, the more severe
the condition. Symptoms of early-onset Thalassemia include
anemia, weakness, jaundice, and failure to thrive. Patients may
require multiple blood transfusions. Later onset of this disease
has a milder manifestation with moderate anemia and bone ab-
normalities [30].

Familial Mediterranean fever (1 in 14 Sephardic, 1 in 15 Ar-
menian and Turkish descent)

This disease affects North African (Moroccan, Tunisian, Lib-
yan, Egyptian, Algerian) and Iraqi Jews, as well as those of Ar-
menian and Turkish heritage. The disease is characterized by re-
curring 12 to 72-hour bouts of fever with painful inflammation
in the chest, joints, or abdomen. This usually begins between
ages five and 15. Prior to the attack, some patients have a pro-
drome, which is an uncomfortable feeling in the areas that will
become inflamed in the attack. The attacks can vary in length of
time and in severity, and the timing between attacks can vary
as well. Without treatment to prevent attacks, protein deposits
can build up in the body, especially in the kidneys, leading to
kidney failure. Standard treatment is with Colchicine, and other
treatments include medications that block interleukin-1 includ-
ing canakinumab (llaris), rilonacept (Arcalyst), and anakinra (Ki-
neret) [31,32].

Genetic Testing In Jewish Populations

Chromosomes were identified in the late 1800s and were
linked to genetic diseases in the early 1900s. In the 1950s, scien-
tists developed genetic testing for Down Syndrome, Duchenne
muscular dystrophy, and cystic fibrosis. In the 1960s, genetic

testing for diseases such as Phenylketonuria (PKU) was used
to determine if a condition was a genetic disorder. Testing was
done on newborn infants. Currently, there are more than 500
laboratories that perform genetic testing for more than 2,000
genetic conditions [33].

Genetic testing is divided into the following categories:
° Diagnostic: identifies the condition

° Predictive (pre-symptomatic): identifies genetic varia-
tions that increase the risk of developing a genetic disease

° Carrier: identifies genetics that can be passed on to the
individual’s children; either as a carrier or develop the disease

° Prenatal: done during pregnancy to identify disease in
the fetus

° Preimplantation: determines if an embryo carries ge-
netic disease, done prior to in vitro fertilization

° Newborn: tests infants for specific diseases within the
first few days of birth

Some of these tests can be purchased or done directly by
the consumer. Most require a medical professional to order and
interpret. [33]

The American College of Obstetricians and Gynecologists
(ACOG) recommends Ashkenazi pregnant individuals be offered
screening as routine obstetrical care for diseases such as Tay-
Sachs disease, Canavan Disease, Cystic Fibrosis, and Familial
dysautonomia. Some advocate for additional testing for Bloom
syndrome, Fanconi anemia, Gaucher, Mucolipidosis, Niemann-
Pick, Maple syrup urine disease, Usher syndrome, Joubert syn-
drome, Glycogen storage disease, and Familial hyperinsulinism
[34].

One of the first genetic tests, used in 1970, was used to iden-
tify carriers for Tay-Sachs disease. This had a tremendous impact
on the incidence of this disease with a decrease in the amount
of cases seen in the Ashkenazi Jewish community [35,36].

Dor Yeshorim (Upright Generation) was started by Rabbi Jo-
seph Ekstein from Brooklyn, New York, in 1983. This program
does anonymous genetic screening of individuals prior to mar-
riage to determine their genetic status. Testing is usually done
in large groups, such as high schools or yeshiva. The results are
entered into a database and identified only with a unique PIN
number that is given to the person who took the test. Most
couples check their compatibility early during a dating relation-
ship. If they are considering marriage, they call Dor Yeshorim
and give their PIN numbers, and the organization checks if they
are genetically compatible. If both individuals are carriers for a
specific disease, the individuals are told the match is incompat-
ible. If neither are carriers, or only one is a carrier, the match
can proceed. Callers are not told which member is the carrier
to prevent stigmatization of the individual or their family. By
avoiding marriage between two carriers, the incidence of au-
tonomous recessive disorders decreased dramatically [37].

This organization only screens for recessive genetic disor-
ders. They currently test for Tay-Sachs, Familial dysautonomia,
Cystic Fibrosis, Canavan disease, Glycogen storage disease type
1, Fanconi anemia type C, Bloom Syndrome, Niemann-Pick dis-
ease, Mucolipidosis type IV, and Gaucher (upon request). Dor
Yeshorim does not screen for dominant gene mutations, even
though these do occur in the Ashkenazi Jewish community [37].
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JScreen, a new non-profit organization, tests for more than
200 genetic conditions. While most genetic testing is done in a
large community setting (Dor Yeshorim) or in a doctor’s office,
JScreen is done in the privacy of an individual’s own home. They
screen for over 200 recessive genetic diseases that are common
in Ashkenazi, Sephardi, and Mizrachi populations. Similar to Dor
Yeshorim, JScreen offers tests for future reproductive recessive
genetic disorders. JScreen also screens for common genetic
markers for cancer in Ashkenazi Jewish individuals [38].

Ideally, carrier screening, and if necessary, counseling, should
be done prior to getting pregnant. Dor Yeshorim, JScreen, and
ACOG recommend this to allow individuals and couples to learn
about their reproductive risks. If an individual is found to be
a carrier for a specific genetic condition (whether recessive
or dominant), they should inform their family at risk of carry-
ing the same mutation to assess their own risk and do carrier
screening. Screening is not mandatory, and an individual has
the ability to decline any genetic test. If a couple is both found
to be carriers, they should be offered genetic counseling. If one
of the partners is a carrier, the other partner should be offered
genetic testing to determine potential reproductive outcomes
[34,37,38].

Web Resources for Jewish Genetic Diseases:
Jewish Genetic Diseases

https://www.jewishgeneticdiseases.org/jewish-genetic-dis-
eases/

Dor Yeshurim
https://doryeshorim.org/
JScreen

WWW.jscreen.org
Gaucher
www.Gaucherdisease.org

*All carrier frequency information was retrieved from Mt.
Sinai, NY [39].

References

1. National Institute of Health, US National Library of Medicine.
What is a gene?; 2019. Available from: https://ghr.nlm.nih.gov/
primer/basics/gene.

2. Shiel WC. Medical definition of a phenotype; 2018. Avail-
able from: https://www.medicinenet.com/script/main/art.
asp?articlekey=4868.

3. Stoppler MC. Genetic diseases; 2019. Available from: https://
www.medicinenet.com/genetic_disease/article.htm.

4, Atzmon G, Hao L, Pe’er |, Velez C, Pearlman A, Palamara PF, et
al. Abraham’s children in the genome era: major Jewish dias-
pora populations comprise distinct genetic clusters with shared
Middle Eastern Ancestry. Am J Hum Genet. 2010; 86: 850-9.

5. Behar DM, Yunusbayev B, Metspalu M, Metspalu E, Rosset S,
Parik J et al. The genome-wide structure of the Jewish people.
Nature. 2010; 466: 238-42.

6. Deuteronomy Chapter 7. Verse. Available from: https://www.
chabad.org/library/bible_cdo/aid/9971/jewish/Chapter-7.
htm#v3. In: Vol. 3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Yevamot. 64B. Available from: https://halakhah.com/ye-

bamoth/yebamoth_64.html.

Levin M. Screening Jews and genes: A consideration of the eth-
ics of genetic screening within the Jewish community: challeng-
es and responses. Genet Test. 1999; 3: 207-13.

Hebrew University, Ashkenazi Jews ND. Available from: http://
hugr.huji.ac.il/AshkenaziJews.aspx.

Motulsky AG. Jewish diseases and origins. Nat Genet. 1995; 9:
99-101.

Zlotogora J. High frequencies of human genetic diseases: found-
er effect with genetic drift or selection? Am J Med Genet. 1994;
49: 10-3.

NIH. Founder effect definition. ND: National Cancer Institute.
Available from: https://www.cancer.gov/publications/dictionar-
ies/genetics-dictionary/def/founder-mutation.

US National Library of Medicine. Autosomal recessive. 2019.
Available from: https://medlineplus.gov/ency/article/002052.
htm.

Fuller M, Meikle PJ, Hopwood JJ. Epidemiology of lysosomal
storage diseases: an overview. Available from: https://www.
ncbi.nlm.nih.gov/pubmed/21290699. In: Fabry disease: per-
spectives from 5 years of FOS. Oxford PharmaGenesis; 2006.

Risch N, Tang H, Katzenstein H, Ekstein J. Geographic distribution
of disease mutations in the Ashkenazi Jewish population sup-
ports genetic drift over selection. Am J Hum Genet. 2003; 72:
812-22.

NIH, National Institute of Neurological Disorders and Stroke.
Gaucher disease information page; 2019. Available from:
https://www.ninds.nih.gov/Disorders/All-Disorders/Gaucher-
Disease-Information-Page.

American Lung Association. Cystic fibrosis symptoms, causes,
and risk factors; 2018. Available from: https://www.lung.org/
lung-health-and-diseases/lung-disease-lookup/cystic-fibrosis/
cystic-fibrosis-symptoms-causes-risks.html.

NIH, National Institute of Neurological Disorders and Stroke.
Sachs disease information page; 2019. Tay. Available from:
https://www.ninds.nih.gov/Disorders/All-Disorders/Tay-Sachs-
Disease-Information-Page.

NIH, National Institute of Neurological Disorders and Stroke.
Dysautonomia information page; 2019. Available from: https://
www.ninds.nih.gov/Disorders/All-Disorders/Dysautonomia-
Information-Page.

NIH, National Institute of Neurological Disorders and Stroke. Spi-
nal muscular atrophy fact sheet; 2019. Available from: https://
www.ninds.nih.gov/Disorders/Patient-Caregiver-Education/
Fact-Sheets/Spinal-Muscular-Atrophy-Fact-Sheet.

World Y. Mi kamcha Yisroel; 2019. Available from: https://www.
theyeshivaworld.com/news/uncategorized/1758003/mi-kam-
cha-yisroel-23000-jews-donated-2-2-million-in-4-days-to-save-
life-of-child.html.

NIH, National Institute of Neurological Disorders and Stroke.
Canavan disease; 2019. Available from: https://www.ninds.nih.
gov/disorders/All-disorders/canavan-disease-information-page.

Auerbach AD. Fanconi anemia and its diagnosis. Mutat Res.
2009; 668: 4-10.

NIH, National Institute of Neurological Disorders and Stroke.
Mucolipidosis information page; 2019. Available from: https://
www.ninds.nih.gov/Disorders/All-Disorders/Mucolipidoses-
Information-Page.

Submit your Manuscript | www.austinpublishinggroup.com

J Community Med Health Care 8(2): id1065 (2023) - Page - 05


https://www.jewishgeneticdiseases.org/jewish-genetic-diseases/
https://www.jewishgeneticdiseases.org/jewish-genetic-diseases/
https://doryeshorim.org/
http://www.jscreen.org
http://www.gaucherdisease.org
https://pubmed.ncbi.nlm.nih.gov/20560205/
https://pubmed.ncbi.nlm.nih.gov/20560205/
https://pubmed.ncbi.nlm.nih.gov/20560205/
https://pubmed.ncbi.nlm.nih.gov/20560205/
https://pubmed.ncbi.nlm.nih.gov/20531471/
https://pubmed.ncbi.nlm.nih.gov/20531471/
https://pubmed.ncbi.nlm.nih.gov/20531471/
https://pubmed.ncbi.nlm.nih.gov/10464669/
https://pubmed.ncbi.nlm.nih.gov/10464669/
https://pubmed.ncbi.nlm.nih.gov/10464669/
https://pubmed.ncbi.nlm.nih.gov/7719352/
https://pubmed.ncbi.nlm.nih.gov/7719352/
https://pubmed.ncbi.nlm.nih.gov/8172234/
https://pubmed.ncbi.nlm.nih.gov/8172234/
https://pubmed.ncbi.nlm.nih.gov/8172234/
https://pubmed.ncbi.nlm.nih.gov/19622403/
https://pubmed.ncbi.nlm.nih.gov/19622403/

Austin Publishing Group

25.

26.

27.

28.

29.

30.

31.

NIH, National Institute of Neurological Disorders and Stroke.
Niemann-Pick disease information; 2019. Available from:
https://www.ninds.nih.gov/Disorders/All-Disorders/Niemann-
Pick-Disease-Information-Pagettdisorders-r1.

NIH US. National Library of Medicine. Genetics home reference;
2019. Bloom Syndrome. Available from: https://ghr.nim.nih.
gov/condition/bloom-syndrome#synonyms.

US National Library of Medicine. Medline plus; 2019. Autoso-
mal Dominant. Available from: https://medlineplus.gov/ency/
article/002049.htm.

National Cancer Institute. Genetics of breast and gynecologic
cancers (PDQ®) — health professional version; 2018. Available
from: https://www.cancer.gov/types/breast/hp/breast-ovarian-
genetics-pdg#link/_113_toc.

Oncolink; 2018. Ashkenazi Jewish heritage and genetic risk.
Available from: https://www.oncolink.org/risk-and-prevention/
genetics-family-history/ashkenazi-jewish-heritage-and-genetic-
risk.

NIH US. National Library of Medicine. Genetics home reference;
2019. Beta thalassemia. Available from: https://ghr.nim.nih.
gov/condition/beta-thalassemia#tgenes.

NIH US. National Library of Medicine. Genetics home reference;
2019. Familial Mediterranean fever. Available from: https://ghr.
nlm.nih.gov/condition/familial-mediterranean-fever#diagnosis.

32.

33.

34.

35.

36.

37.

38.

39.

Mayo Clinic. Familial Mediterranean fever diagnosis and treat-
ment; 2019. Available from: https://www.mayoclinic.org/dis-
eases-conditions/familial-mediterranean-fever/diagnosis-treat-
ment/drc-20372475.

US Department of Health and Human Services; 2018. Ge-
netic testing: How it is used for healthcare. NIH. Available
from: https://report.nih.gov/nihfactsheets/ViewFactSheet.
aspx?csid=43.

American College of Obstetricians and Gynecologists. Com-
mittee opinion: carrier screening for genetic conditions; 2017.
Available from: https://www.acog.org/-/media/Committee-
Opinions/Committee-on-Genetics/co691.pdf?dmc=1&ts=2017
0224T0607157732.

Kaback MM. Population-based genetic screening for reproduc-
tive counseling: the Tay-Sachs disease model. Eur J Pediatr.
2000; 159: S192-5.

Kronn D, Jansen V, Ostrer H. Carrier screening for cystic fibrosis,
Gaucher disease, and Tay-Sachs disease in the Ashkenazi Jewish
population: the first 1000 cases at New York University Medical
Center, New York, NY. Arch Intern Med. 1998; 158: 777-81.

Yeshorim D; 2019. Available from: http://www.doryeshorim.org.
J Screen; 2023. Available from: http://www.jscreen.org.

Mt. Sinai; 2018. Carrier frequencies for common genetic diseas-
es by ethnicity. Available from: https://www.jewishgeneticdis-
eases.org/wp-content/uploads/Sema4_Carrier-Frequencies-1.
pdf.

Submit your Manuscript | www.austinpublishinggroup.com

J Community Med Health Care 8(2): id1065 (2023) - Page - 06


https://pubmed.ncbi.nlm.nih.gov/11216898/
https://pubmed.ncbi.nlm.nih.gov/11216898/
https://pubmed.ncbi.nlm.nih.gov/11216898/
https://pubmed.ncbi.nlm.nih.gov/9554684/
https://pubmed.ncbi.nlm.nih.gov/9554684/
https://pubmed.ncbi.nlm.nih.gov/9554684/
https://pubmed.ncbi.nlm.nih.gov/9554684/

	Genes
	What is a Genetic Disease? 
	References

