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Okayama University research: Candidate genes for eye misalignment identified

(Okayama, 16 January) Researchers at Okayama University report in Peer) the
identification of two candidate genes for eye-misalignment conditions in Japanese
patients. Their findings suggest that the two genes are involved in the development of a
condition known as comitant strabismus.

Strabismus is the condition of the eyes being misaligned when a person looks at an object.
During childhood, strabismus can lead to amblyopia (‘lazy eye’) or depth-perception loss;
during adulthood, it can result in diplopia (‘double vision’). If the eye misalignment occurs
independently of the direction looked in, the type of strabismus is called comitant. People
with a family history of the condition are at a higher risk of having (comitant) strabismus.
Recently, depth-perception or stereopsis has been known as important in daily life as
evidenced by viewing 3D movies and enjoying virtual reality. Too much near viewing on
smartphones or tablet PCs may have overload on eye alignment and may underlie the
development of strabismus. Dr. Toshihiko Matsuo from Okayama University has now
identified candidate genes responsible for comitant strabismus in Japanese patients. These
genes will give a key for understanding how people maintain eye alignment to have depth-
perception.

The researchers looked at the DNA of 204 individuals in 58 Japanese families, 108 of which
had comitant strabismus. Both esotropia (eyes turning inward) and exotropia (eyes turning
outward) occurred among the patients. Dr.Matsuo performed so-called single nucleotide
polymorphism (SNP) analyses of the individuals’ DNA. (SNPs are variations of a single
nucleotide at a particular position in the genome and are indicators for one’s susceptibility
to particular diseases.)

To narrow down earlier determined chromosomal loci associated with comitant strabismus
to single genes, the scientists used three different linkage-analysis methods — the term
linkage refers to the tendency of genes to be inherited together due to their proximity on
one and the same chromosome. The transmission disequilibrium test (TDT) and the TDT
allowing for errors — essentially, statistical tests on paired data — and a linkage analysis
under dominant and recessive inheritance pointed to two genes as potential loci of the SNP
for comitant strabismus, abbreviated MGST2 and WNT2.
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It was known already that both MGST2 and WNT2 are expressed in the brain, and the
findings of the two researchers show that the two genes are likely to play a role in the

development of comitant strabismus. Dr.Matsuo point out that, however, “further

functional studies are necessary to clarify the mechanisms of the two genes on the
susceptibility of comitant strabismus.”

Background

Strabismus

Strabismus (‘crossed eyes’) is the term for the condition when there is a misalignment
between the eyes when observing an object — the eyes point in different directions. If such
misalignment occurs only for certain directions of observation, the type of strabismus is
called incomitant. If it happens for all directions, the condition is called comitant strabismus.
Causes for strabismus include muscle dysfunction, farsightedness, brain problems and
infections. Cerebral palsy, premature birth, and a family history of strabismus increase the
risk of getting the condition. Different types of misalignment occur: esotropia (inward-
turning eyes), exotropia (outward-turning eyes) and hypertropia (vertical misalignment).
Dr.Toshihiko Matsuo from Okayama University have now identified two potential genes
responsible for comitant strabismus in patients of Japanese ethnicity.

Single-nucleotide polymorphism (SNP)

A single-nucleotide polymorphism (SNP) is a variation of a single nucleotide (a monomer
unit of DNA) occurring at a particular position in the genome. The different nucleotide
variations for an SNP at a given position are called alleles. SNPs result in different
susceptibilities to diseases, and many human diseases actually result from SNPs.
Dr.Toshihiko Matsuo performed SNP analyses to identify single genes responsible for
comitant strabismus in Japanese families.
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Caption

Flow chart of the linkage analyses carried out by Okayama University researchers to identify
the genes associated with comitant strabismus based on the DNA of 204 individuals in 58

Japanese families.
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e-Bulletin Vol.8 : Photoelectric dye-coupled thin film as a novel type of retinal prosthesis
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OU-MRU Vol.39 : Successful test of retinal prosthesis implanted in rats
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Website: http://www.okayama-u.ac.jp/index_e.html URIVERSITY

Okayama Univ. e-Bulletin: http://www.okayama-u.ac.jp/user/kouhou/ebulletin/
About Okayama University (YouTube):
https://www.youtube.com/watch?v=iDL1coqPRYI

Okayama University Image Movie (YouTube):
https://www.youtube.com/watch?v=KU3hOIXS5kk
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Okayama University Medical Research Updates (OU-MRU)

Vol.1 :

Innovative non-invasive ‘liquid biopsy’ method to capture circulating tumor cells

from blood samples for genetic testing
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: Lack of enzyme promotes fatty liver disease in thin patients
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Vol.20
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Ensuring a cool recovery from cardiac arrest

Organ regeneration research leaps forward

Cardiac mechanosensitive integrator

Cell injections get to the heart of congenital defects

Fourth key molecule identified in bone development

Anticancer virus solution provides an alternative to surgery

Light-responsive dye stimulates sight in genetically blind patients

Diabetes drug helps towards immunity against cancer

Enzyme-inhibitors treat drug-resistant epilepsy

Compound-protein combination shows promise for arthritis treatment
Molecular features of the circadian clock system in fruit flies

Peptide directs artificial tissue growth

Simplified boron compound may treat brain tumours

Metamaterial absorbers for infrared inspection technologies
Epigenetics research traces how crickets restore lost limbs

Cell research shows pathway for suppressing hepatitis B virus
Therapeutic protein targets liver disease

Study links signalling protein to osteoarthritis

Combined gene transduction and light therapy targets gastric cancer
Medical supportive device for hemodialysis catheter puncture
Development of low cost oral inactivated vaccines for dysentery
Sticky molecules to tackle obesity and diabetes

Self-administered aroma foot massage may reduce symptoms of anxiety
Protein for preventing heart failure

Keeping cells in shape to fight sepsis

Viral-based therapy for bone cancer

Photoreactive compound allows protein synthesis control with light
Cancer stem cells’ role in tumor growth revealed

Prevention of RNA virus replication

Enzyme target for slowing bladder cancer invasion

: Attacking tumors from the inside
Vol.34 :
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Novel mouse model for studying pancreatic cancer
Potential cause of Lafora disease revealed

Overloading of protein localization triggers cellular defects
Protein dosage compensation mechanism unravelled
Bioengineered tooth restoration in a large mammal
Successful test of retinal prosthesis implanted in rats
Antibodies prolong seizure latency in epileptic mice
Inorganic biomaterials for soft-tissue adhesion

Potential drug for treating chronic pain with few side effects
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Vol.43 : Potential origin of cancer-associated cells revealed

Vol.44 : Protection from plant extracts

Vol.45 : Link between biological-clock disturbance and brain dysfunction uncovered
Vol.46 : New method for suppressing lung cancer oncogene
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Okayama Unlver5|ty .(Tsu.shl-ma Campus Okayama City)
http://www.okayama-u.ac.jp/eng/access maps/Tsushima Campus.html

Okayama Unlver5|ty (Shlkata Campus Okayama C|ty)
http://www.okayama-u.ac.jp/eng/access maps/Shikata Campus.html
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@ About Okayama University
Okayama University is one of the largest comprehensive universities in Japan with

roots going back to the Medical Training Place sponsored by the Lord of Okayama and
established in 1870. Now with 1,300 faculty and 13,000 students, the University offers
courses in specialties ranging from medicine and pharmacy to humanities and physical

sciences.
Okayama University is located in the heart of Japan approximately 3 hours west of

Tokyo by Shinkansen.

Website: http://www.okayama-u.ac.jp/index_e.html
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President , Okayama University the Sustainable Development Goals”

2018 Summer School in Okayama, 01-14 July
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