Journal of Neuroscience and Neurological Research
2022 Volume 1, Issue 1
DOI: 10.59657,/2837-4843.brs.22.001

BRS BioRes Scientia

Open Access 3

The Role of Mutations on Genes TWNK, CLPP, HARS2,
LARS2, HSD17B4 in Perrault Syndrome

Zahra Gholizadeh, Shahin Asadi*
Division of Medical Genetics and Molecular Pathology Research, Harvard University, Boston Children's Hospital, USA.

*Corresponding Author: Shahin Asadi.

Review Article

Abstract

Perrault syndrome was first reported by Dr. M. Perrault, a physician from Paris, in 1951. Perrault syndrome is a rare
genetic disease that causes various signs and symptoms in men and women affected by this syndrome. One of the key
features of this syndrome is hearing loss, which occurs in both men and women. In perrault syndrome, hearing problems
occur due to changes in the inner ear, known as hearing loss. This disorder usually affects both ears of the patient and the
first symptoms can start at birth or in infancy. Perrault syndrome has several genetic causes. However, researchers believe

that perrault syndrome is caused by mutations in the TWNK, CLPP, HARS2, LARS2, and HSD17B4 genes.
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worth noting that if the sense of hearing is completely
damaged at birth, then hearing problems will worsen
over [1,2]. It is worth noting that women with perrault
syndrome have abnormal or damaged ovaries, however
the fetuses born from these women are normal and
healthy. Girls are severely affected by perrault
syndrome, for example the menstrual cycle in most of
these girls does not begin before the age of 16 (primary
amenorrhea) and most of these girls do not experience
the menstrual cycle. As mentioned, women are so
affected by perrault syndrome that they experience early
ovarian failure, the onset of menstruation during

Introduction
Generalities of Perrault Syndrome

Perrault syndrome is a rare genetic disease that causes
various signs and symptoms in men and women
affected by this syndrome. One of the key features of
this syndrome is hearing loss, which occurs in both men
and women. Women with perrault syndrome are also
affected by ovarian disorders. In addition, neurological
problems occur in some men and women with perrault
syndrome [1].

Signs and Symptoms of Perrault Syndrome

In perrault syndrome, hearing problems occur due to
changes in the inner ear, known as hearing loss. This
disorder usually affects both ears of the patient and the
first symptoms can start at birth or in infancy. It is

adolescence over the age of 15, and finally the cessation
of the menstrual cycle at the age of 40. Women with
perrault syndrome may have difficulty having a

biological (infertile) child [1,3].
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Figure 1: Schematic view of the structure of the female reproductive system.
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Neurological problems in people with perrault
syndrome can include: mental disorder, imbalance in
coordination of hand or foot movements (ataxia) and
loss of sense of nerve and weakness of organs
(peripheral neuropathy). However, not all people with

perrault syndrome have neurological problems [1,4].
Etiology of Perrault Syndrome

Perrault syndrome has several genetic causes. However,
researchers believe that perrault syndrome is caused by
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mutations in the TWNK, CLPP, HARS2, LARS2, and
HSD17B4 genes. The TWNK gene is located on the
long arm of chromosome 10 at 10q24.31. The CLPP
gene is located on the short arm of chromosome 19 as
19p13.3. The HARS2 gene is located on the long arm
of chromosome 5 as 5q31.3. The LARS2 gene is located
on the short arm of chromosome 3 at 3p21.31. The
HSD17B4 gene is located on the long arm of
chromosome 5 as 5q23.1 [1,5].
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Figure 2: Schematic view of chromosome 10 where the TWNK gene is located in the long arm of this chromosome at

10q24.31.

TWNK, CLPP, HARS2, LARS2 genes contain
instructions for the synthesis of proteins that act in the
cellular structure like mitochondrial organs and
convert energy from food into a usable cell form, ATP
(adenosine triphosphate). Although the effect of these

mutated genes on mitochondrial function is still
unknown, suspect that impaired
mitochondrial energy production could affect the signs
and symptoms of perrault syndrome [1,6].
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Figure 3: Schematic view of chromosome 19 where the CLPP gene is located in the short arm of this chromosome as

19p13.3.

The HSDI17B4 gene contains instructions for the
synthesis of proteins that are active in cellular structures
called peroxisomes, and contains a variety of enzymes
that break down many different substances in cells. It is
not yet fully understood how mutations in this gene
affect peroxisome function, but researchers believe that

mutations in the HSD17B4 gene could affect hearing
loss in men and women and ovarian disorders in
women with perrault syndrome [1,7]. Therefore, it is
possible that other genes may be involved in the
development of perrault syndrome that have not yet

been identified [1,7].
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Figure 4: Schematic view of chromosome 5 where the HARS2 gene is located in the long arm of this chromosome as

5q31.3.
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Perrault syndrome follows an autosomal recessive
inherited pattern. Therefore, two copies of the mutated
genes TWNK, CLPP, HARS2, LARS2, HSD17B4 (one
from the father and the other from the mother) are
required to cause this syndrome, and the chance of
having a child with perrault syndrome in this case is
25%. It is possible for any pregnancy.[1,8]

Frequency of Perrault Syndrome

ISSN:2837-4843

Perrault syndrome is a rare genetic disorder that has
been reported in less than 100 cases in the medical
literature. In most cases, perrault syndrome is not
properly diagnosed in men with hearing loss.
Therefore, it is difficult to determine the exact
frequency of perrault syndrome in the general

population [1,9].
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Figure 5: Schematic view of the autosomal recessive inherited pattern, which is followed by perrault syndrome.

Diagnosis of Perrault Syndrome

Perrault syndrome is diagnosed based on the clinical
signs and symptoms of each affected person, both men
and women. Evaluation of hearing, observation of
ataxia, evaluation of mental disorder and evaluation of
menstrual cycle in girls and premature ovarian failure
in women are the diagnostic factors of Perrault
syndrome. However, the most definitive way to
diagnose perrault syndrome is to test molecular genetics
for these genes to check for possible mutations.
Prenatal diagnosis is also possible using amniocentesis
fluid or chorionic villi of the fetal placenta.

Treatments for Perrault Syndrome

The treatment and management strategy for perrault
syndrome is based on the signs and symptoms that each
person has. Treatment may be performed with the
efforts and coordination of a team of specialists
including: gynecologist, endocrinologist, ear specialist,
audiometrist, neurologist and orthopedist. Genetic
counseling is also necessary for families who want a

healthy child [1,10].
Discussion and Conclusion
In perrault syndrome, hearing problems occur due to

changes in the inner ear, known as hearing loss. This
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disorder usually affects both ears of the patient and the
first symptoms can start at birth or in infancy.
problems in people with perrault
syndrome can include: mental disorder, imbalance in
coordination of hand or foot movements (ataxia) and
loss of sense of nerve and weakness of organs
(peripheral  neuropathy). The treatment and
management strategy for perrault syndrome is based on

the signs and symptoms that each person has [1,10].

Neurological

References

1. Asadi S, Human Genetics Infertility & Sterility
Book, Amidi Publications, Iran 2020.

2. Pierce SB, Chisholm KM, Lynch ED, Lee MK,
Walsh T, Opitz JM, Li W, Klevit RE, King MC.
(2011). Mutations in mitochondrial histidyl tRNA
synthetase HARS2 cause ovarian dysgenesis and
sensorineural hearing loss of Perrault syndrome.
Proc Natl Acad Sci. USA.

3. Perrault, M.; Klotz, B.; Housset, E. (1951). Deux cas
de syndrome de Turner avec surdi-mutite dans une
meme fratrie. Bull. Mem. Soc. Med. Hop. Paris
16:79-84.

4. Sebastiano  Campo. (1998). "Laparoscopic
gonadectomy in two patients with gonadal
dysgenesis". The Journal of the
Association of Gynecologic Laparoscopists.

American



https://www.researchgate.net/publication/347074248_The_Role_of_Genetic_Mutations_in_Y_Chromosome_Infertility_Syndrome_Annals_of_Clinical_and_Medical_Case_Reports
https://www.researchgate.net/publication/347074248_The_Role_of_Genetic_Mutations_in_Y_Chromosome_Infertility_Syndrome_Annals_of_Clinical_and_Medical_Case_Reports
https://www.pnas.org/doi/abs/10.1073/pnas.1103471108
https://www.pnas.org/doi/abs/10.1073/pnas.1103471108
https://www.pnas.org/doi/abs/10.1073/pnas.1103471108
https://www.pnas.org/doi/abs/10.1073/pnas.1103471108
https://www.pnas.org/doi/abs/10.1073/pnas.1103471108
https://www.pnas.org/doi/abs/10.1073/pnas.1103471108
https://www.sciencedirect.com/science/article/pii/S0002929713001080
https://www.sciencedirect.com/science/article/pii/S0002929713001080
https://www.sciencedirect.com/science/article/pii/S0002929713001080
https://www.sciencedirect.com/science/article/pii/S0002929713001080
https://www.sciencedirect.com/science/article/pii/S1074380498800388
https://www.sciencedirect.com/science/article/pii/S1074380498800388
https://www.sciencedirect.com/science/article/pii/S1074380498800388
https://www.sciencedirect.com/science/article/pii/S1074380498800388

Journal of Neuroscience and Neurological Research

5. Quayle SA, Copeland KC. (1991). "46, XX gonadal

dysgenesis with epibulbar dermoid". Am. ]. Med.
Genet. 40(1):75-76.

. Jenkinson EM, Rehman AU, Walsh T, Clayton-
Smith ], Lee K, Morell R], Drummond MC, Khan
SN, Naeem MA, Rauf B, Billington N, Schultz JM,
Urquhart JE, Lee MK, Berry A, Hanley NA, Mehta
S, Cilliers D, Clayton PE, Kingston H, Smith M],
Warner TT; University of Washington Center for
Mendelian Genomics, Black GC, Trump D, Davis
JR, Ahmad W, Leal SM, Riazuddin S, King MC,
Friedman TB, Newman WG. (2013). Perrault
syndrome is caused by recessive mutations in CLPP,
encoding a  mitochondrial ~ATP-dependent
chambered protease. Am ] Hum Genet. 92(4):605-
613.

. Morino H, Pierce SB, Matsuda Y, Walsh T, Ohsawa
R, Newby M, Hiraki-Kamon K, Kuramochi M, Lee
MK, Klevit RE, Martin A, Maruyama H, King MC,

10.

ISSN:2837-4843

Kawakami H. (2014). Mutations in Twinkle
primase-helicase cause Perrault syndrome with
neurologic features. Neurology. 83(22):2054-2061.
Pierce SB, Gersak K, Michaelson-Cohen R, Walsh
T, Lee MK, Malach D, Klevit RE, King MC, Levy-
Lahad E. (2013). Mutations in LARS2, encoding
mitochondrial leucyltRNA synthetase, lead to
premature ovarian failure and hearing loss in
Perrault syndrome. Am ] Hum Genet. 92(4):614-
620.

Pierce SB, Walsh T, Chisholm KM, Lee MK,
Thornton AM, Fiumara A, Opitz JM, Levy-Lahad
E, Klevit RE, King MC. (2010). Mutations in the
DBP-deficiency protein HSD17B4 cause ovarian
dysgenesis, hearing loss, and ataxia of Perrault
Syndrome. Am ] Hum Genet. 87(2):282-288.
ORPHANET. (2005). About rare diseases - About
orphan drugs.

Cite this article: Z Gholizadeh, S Asadi. (2022). The Role of Mutations on Genes TWNK, CLPP, HARS2, LARS2,
HSD17B4 in Perrault Syndrome. Journal of Neuroscience and Neurological Research, BRS Publishers. 1(1); DOI:
10.59657/2837-4843.brs.22.001

Copyright: © 2022 Shahin Asadi, this is an open-access article distributed under the terms of the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium,

provided the original author and source are credited.
Article History: Received: August 01, 2022; Accepted: September 06, 2022; Published: September 12, 2022

© 2022 Shahin Asadi, et al 4


https://onlinelibrary.wiley.com/doi/abs/10.1002/ajmg.1320400114
https://onlinelibrary.wiley.com/doi/abs/10.1002/ajmg.1320400114
https://onlinelibrary.wiley.com/doi/abs/10.1002/ajmg.1320400114
https://www.sciencedirect.com/science/article/pii/S0002929713001080
https://www.sciencedirect.com/science/article/pii/S0002929713001080
https://www.sciencedirect.com/science/article/pii/S0002929713001080
https://www.sciencedirect.com/science/article/pii/S0002929713001080
https://www.sciencedirect.com/science/article/pii/S0002929713001080
https://www.sciencedirect.com/science/article/pii/S0002929713001080
https://www.sciencedirect.com/science/article/pii/S0002929713001080
https://www.sciencedirect.com/science/article/pii/S0002929713001080
https://www.sciencedirect.com/science/article/pii/S0002929713001080
https://www.sciencedirect.com/science/article/pii/S0002929713001080
https://www.sciencedirect.com/science/article/pii/S0002929713001080
https://www.sciencedirect.com/science/article/pii/S0002929713001080
https://www.sciencedirect.com/science/article/pii/S0002929713001080
https://n.neurology.org/content/83/22/2054.short
https://n.neurology.org/content/83/22/2054.short
https://n.neurology.org/content/83/22/2054.short
https://n.neurology.org/content/83/22/2054.short
https://n.neurology.org/content/83/22/2054.short
https://n.neurology.org/content/83/22/2054.short
https://www.sciencedirect.com/science/article/pii/S0002929713001158
https://www.sciencedirect.com/science/article/pii/S0002929713001158
https://www.sciencedirect.com/science/article/pii/S0002929713001158
https://www.sciencedirect.com/science/article/pii/S0002929713001158
https://www.sciencedirect.com/science/article/pii/S0002929713001158
https://www.sciencedirect.com/science/article/pii/S0002929713001158
https://www.sciencedirect.com/science/article/pii/S0002929713001158
https://www.sciencedirect.com/science/article/pii/S0002929710003630
https://www.sciencedirect.com/science/article/pii/S0002929710003630
https://www.sciencedirect.com/science/article/pii/S0002929710003630
https://www.sciencedirect.com/science/article/pii/S0002929710003630
https://www.sciencedirect.com/science/article/pii/S0002929710003630
https://www.sciencedirect.com/science/article/pii/S0002929710003630
http://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=GB&Expert=1771
http://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=GB&Expert=1771

