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Introduction
Myopia is a common multifactorial condition that 

has a strong inherited component. It is estimated that by 
2050, 49.8% of the world population will have myopia, 
and the percentage of individuals with high myopia will 
increase from 2.7% to 9.8% of the world population [1]. 
Progressive disease results in severe complications like 
glaucoma, degenerative changes and detachment of the 
vitreous and retina, and is characterized by an alteration 
in ocular function which substantially affects professional 
and social adaptation of myopic adolescents and quality of 
life of myopes [2].

Myopia is commonly the result of abnormal elongation 
of the eye, which may be genetically mediated and 
progress in adolescence [3]. Studies in animal myopia 
models have demonstrated that increased scleral matrix 
remodeling can lead to exaggerated eye growth causing 
myopia [4-5]. Changes in the transforming growth 
factor (TGF)-β isoform profile result in an altered scleral 
extracellular matrix (ECM) composition. TGF-β1, one of 
the three isoforms of TGF-β, stimulates the production 
of ECM proteins, collagen and fibronectin, and reduces 
the secretion of ECM degradation enzymes, collagenase, 
heparinase and stromelysin, or stimulates the production 
of proteins that inhibit their activity, tissue plasminogen 
activator-1 and tissue inhibitor of metalloproteinases [4-8].

Although some studies [9-12] have reported on the 
association of TGF-β1 single nucleotide polymorphisms 
(SNPs) with high myopia, others [11-14] have either 
failed to reveal the association or reported inconsistent 
results on the subject. It should be, however, noted that 
studies on the potential value of TGF-β1 SNP in the 
pathogenesis of myopia have been conducted only among 
Asian populations, and, of these studies, all except one 
[14] were conducted exclusively among high myopes. It 
is not established whether there is an association between 
TGF-β1 SNP and myopia of different degrees among 
European populations. Understanding the scleral molecular 
mechanisms underlying ocular growth and resulting in the 
development of refractive errors, particularly axial myopia 
is essential to identifying plausible therapeutic targets in 
the corneoscleral tunic [4].

The purpose of the study was to investigate the pattern 
of allele frequency and genotype distribution for TGF-β1 
gene rs1800469 among the Ukrainian Podillia region’s 
pediatric population with different degrees of myopia.

Vinnytsia National Pirogov Memorial 
Medical University; 
Vinnytsia (Ukraine) 

E-mail: malachkovanataliia@gmail.com
             dr.yatsengo@gmail.com

Background: TGF-β is a key intrascleral mediator of extracellular matrix 
remodeling.
Purpose: To investigate the pattern of allele frequency and genotype 
distribution for TGF-β1 gene rs1800469 among the Ukrainian Podillia 
region’s pediatric population with different degrees of myopia.
Materials and Methods: Real-time polymerase chain reaction was used 
for genotyping for TGF-β1 gene rs1800469 in 105 children (210 eyes) with 
different degrees of myopia and 107 emmetropic children.
Results: Compared to controls, significant differences in allele and genotype 
frequencies for the SNP under investigation were found only in the high 
myopia group. The presence of the C allele of TGF-β1 -509 C>T (rs1800469) 
was found to increase the risk for developing high myopia (OR = 2.44, 95% 
CI, 1.17–5.08; p = 0.02). The presence of a variant T allele was found to 
have an additive protective effect against developing high myopia in the CT 
genotype carriers (OR = 0.85, 95% CI, 0.34–2.16; p = 0.02) and TT genotype 
carriers (OR = 0.16; 95% CI, 0.02–1.29; p = 0.02).
Conclusion: To our best knowledge, this study is the first to demonstrate that 
the CC genotype of rs1800469 is associated with the risk of the development 
of high myopia in a European population.
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Materials and Methods
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�+�X�P�D�Q�� �J�H�Q�R�P�L�F�� �'�1�$�� �Z�D�V�� �H�[�W�U�D�F�W�H�G�� �I�U�R�P�� �E�X�F�F�D�O��
�H�S�L�W�K�H�O�L�D�O�� �F�H�O�O�V�� �D�Q�G�� �S�X�U�L�¿�H�G�� �X�V�L�Q�J�� �W�K�H�� �1�H�R�3�U�H�S�� �'�1�$��
�0�D�J�Q�H�W���(�[�W�U�D�F�W�L�R�Q���.�L�W�����1�H�R�J�H�Q�����8�N�U�D�L�Q�H�����D�F�F�R�U�G�L�Q�J���W�R���W�K�H��
�P�D�Q�X�I�D�F�W�X�U�H�U�¶�V�� �L�Q�V�W�U�X�F�W�L�R�Q�V���� �5�H�D�O�� �W�L�P�H�� �S�R�O�\�P�H�U�D�V�H�� �F�K�D�L�Q��
�U�H�D�F�W�L�R�Q�����3�&�5�����Z�D�V���S�H�U�I�R�U�P�H�G���E�\���X�V�L�Q�J���D���7�*�)���������5�7���3�&�5��
�$�V�V�D�\�� ���*�H�Q�R�7�H�N�K�Q�R�O�R�J�L�\�D���� �5�X�V�V�L�D���� �R�Q�� �D�Q�� �L�&�\�F�O�H�U�� �L�4���Œ��
�5�H�D�O���7�L�P�H���3�&�5���'�H�W�H�F�W�L�R�Q���6�\�V�W�H�P�����%�L�R���5�D�G���/�D�E�R�U�D�W�R�U�L�H�V����
�+�H�U�F�X�O�H�V�����&�$�����D�F�F�R�U�G�L�Q�J���W�R���W�K�H���P�D�Q�X�I�D�F�W�X�U�H�U�¶�V���L�Q�V�W�U�X�F�W�L�R�Q�V����

�7�K�H�� �F�K�L���V�T�X�D�U�H�� �W�H�V�W�� �Z�D�V�� �X�V�H�G�� �W�R�� �W�H�V�W�� �J�H�Q�R�W�\�S�H��
�G�L�V�W�U�L�E�X�W�L�R�Q�V�� �I�R�U�� �G�H�Y�L�D�W�L�R�Q�� �I�U�R�P�� �+�D�U�G�\���:�H�L�Q�E�H�U�J��
�H�T�X�L�O�L�E�U�L�X�P���� �7�K�H�� �R�G�G�V�� �U�D�W�L�R�V�� ���2�5���� �Z�L�W�K�� �������� �F�R�Q�¿�G�H�Q�F�H��
�L�Q�W�H�U�Y�D�O�V�� ���&�,���� �Z�H�U�H�� �F�D�O�F�X�O�D�W�H�G�� �W�R�� �H�V�W�L�P�D�W�H�� �W�K�H�� �G�H�J�U�H�H�� �R�I��
�D�V�V�R�F�L�D�W�L�R�Q�� �E�H�W�Z�H�H�Q�� �W�K�H�� �7�*�)�������� ���������� �&�!�7�� �Y�D�U�L�D�Q�W�� �D�Q�G��
�W�K�H�� �U�L�V�N�� �R�I�� �P�\�R�S�L�D���� �3�R�W�H�Q�W�L�D�O�� �D�V�V�R�F�L�D�W�L�R�Q�V�� �R�I�� �W�K�H�� �6�1�3��
�Z�L�W�K�� �W�K�H�� �U�L�V�N�� �R�I�� �P�\�R�S�L�D�� �Z�H�U�H�� �D�V�V�H�V�V�H�G�� �X�V�L�Q�J�� �O�R�J�L�V�W�L�F��
regression under dominant, recessive and additive models 
�R�I�� �L�Q�K�H�U�L�W�D�Q�F�H���� �*�H�Q�R�W�\�S�H�� �I�U�H�T�X�H�Q�F�L�H�V�� �Z�H�U�H�� �F�R�P�S�D�U�H�G��
�E�H�W�Z�H�H�Q���J�U�R�X�S�V���X�V�L�Q�J�� �D�� �F�K�L�(�V�T�X�D�U�H���W�H�V�W���� �R�U���� �Z�K�H�Q���D�W���O�H�D�V�W��
�R�Q�H�� �F�H�O�O�� �K�D�G�� �D�Q�� �H�[�S�H�F�W�H�G�� �I�U�H�T�X�H�Q�F�\�� �R�I�� �”������ �)�L�V�K�H�U�
�V�� �H�[�D�F�W��
test.

Results and Discussion
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�J�U�R�X�S�����$����� �������������j��� �����������������,�Q���W�K�H���O�R�Z���P�\�R�S�L�D���J�U�R�X�S�����W�K�H��
�D�O�O�H�O�H�� �I�U�H�T�X�H�Q�F�\�� �D�Q�G�� �J�H�Q�R�W�\�S�H�� �G�L�V�W�U�L�E�X�W�L�R�Q�� �I�R�U�� �7�*�)��������
�J�H�Q�H���U�V�����������������Z�H�U�H���L�G�H�Q�W�L�F�D�O���W�R���W�K�R�V�H���V�H�H�Q���L�Q���W�K�H���F�R�Q�W�U�R�O��
�J�U�R�X�S�����7�K�H���I�U�H�T�X�H�Q�F�\���R�I���W�K�H���Y�D�U�L�D�Q�W���7���D�O�O�H�O�H���W�H�Q�G�H�G���W�R���E�H��
�K�L�J�K�H�U���� �D�Q�G�� �W�K�D�W�� �R�I�� �K�R�P�R�]�\�J�R�X�V�� �&�� �D�O�O�H�O�H�� �F�D�U�U�L�H�U�V�� �W�H�Q�G�H�G��
�W�R�� �E�H�� �O�R�Z�H�U�� �L�Q�� �P�R�G�H�U�D�W�H�� �D�Q�G�� �K�L�J�K�� �P�\�R�S�H�V���� �F�R�P�S�D�U�H�G��
�W�R�� �H�P�P�H�W�U�R�S�H�V�� �D�Q�G�� �O�R�Z�� �P�\�R�S�H�V�� ���7�D�E�O�H�� �������� �+�R�Z�H�Y�H�U����
�F�R�P�S�D�U�H�G���W�R���F�R�Q�W�U�R�O�V�����V�L�J�Q�L�¿�F�D�Q�W���G�L
u�H�U�H�Q�F�H�V���L�Q���D�O�O�H�O�H���D�Q�G��
�J�H�Q�R�W�\�S�H���I�U�H�T�X�H�Q�F�L�H�V���I�R�U���W�K�H���6�1�3���X�Q�G�H�U���L�Q�Y�H�V�W�L�J�D�W�L�R�Q���Z�H�U�H��
�I�R�X�Q�G���R�Q�O�\���L�Q���W�K�H���K�L�J�K���P�\�R�S�L�D���J�U�R�X�S�����7�D�E�O�H��������

�,�Q���W�K�L�V���J�U�R�X�S�����W�K�H���I�U�H�T�X�H�Q�F�\���R�I���W�K�H���Y�D�U�L�D�Q�W���7���D�O�O�H�O�H���Z�D�V��
���������I�R�O�G���K�L�J�K�H�U���W�K�D�Q���L�Q���W�K�H���O�R�Z���P�\�R�S�L�D���J�U�R�X�S�����S��� ���������������D�Q�G��
�W�K�H���F�R�Q�W�U�R�O���J�U�R�X�S�����S��� �����������������7�K�H���I�U�H�T�X�H�Q�F�\���R�I���W�K�H���7���D�O�O�H�O�H��
�L�Q���W�K�H���K�L�J�K���P�\�R�S�L�D���J�U�R�X�S�����������������Z�D�V�����������I�R�O�G���O�R�Z�H�U���W�K�D�Q���L�Q��

�W�K�H���P�R�G�H�U�D�W�H���P�\�R�S�L�D���J�U�R�X�S�������������������D�O�W�K�R�X�J�K���W�K�H���G�L
u�H�U�H�Q�F�H��
�Z�D�V���Q�R�W���V�W�D�W�L�V�W�L�F�D�O�O�\���V�L�J�Q�L�¿�F�D�Q�W�����S��� �����������������7�K�H���S�U�H�V�H�Q�F�H���R�I��
�W�K�H�� �&�� �D�O�O�H�O�H�� �R�I�� �7�*�)�������� ���������� �&�!�7�� �6�1�3�� ���U�V������������������ �Z�D�V��
�I�R�X�Q�G���W�R���L�Q�F�U�H�D�V�H���W�K�H���U�L�V�N���R�I���K�L�J�K���P�\�R�S�L�D�����2�5��� ����������������������
�&�,�������������±�������������S��� ���������������7�D�E�O�H�����������$�Q�D�O�\�V�L�V���R�I���W�K�H���D�G�G�L�W�L�Y�H��
�P�R�G�H�O���R�I�� �L�Q�K�H�U�L�W�D�Q�F�H���G�H�P�R�Q�V�W�U�D�W�H�G���W�K�H���D�G�G�L�W�L�Y�H���Q�D�W�X�U�H���R�I��
�W�K�H���H
u�H�F�W���R�I���J�H�Q�R�W�\�S�H�V���D�Q�G���D�O�O�H�O�H�V���R�I���7�*�)���������U�V�����������������R�Q��
�W�K�H���U�L�V�N���R�I���K�L�J�K���P�\�R�S�L�D�����7�D�E�O�H�����������7�K�X�V�����K�R�P�R�]�\�J�R�X�V���&�K��
�F�D�U�U�L�H�U�V���K�D�G���D�Q���L�Q�F�U�H�D�V�H�G���U�L�V�N���R�I���K�L�J�K���P�\�R�S�L�D�����2�5��� ��������������
���������&�,�������������±�������������S��� �����������������7�K�H���S�U�H�V�H�Q�F�H���R�I���R�Q�H���Y�D�U�L�D�Q�W��
�7���D�O�O�H�O�H���L�Q���K�H�W�H�U�R�]�\�J�R�X�V���F�D�U�U�L�H�U�V���Z�D�V���I�R�X�Q�G���W�R���G�H�F�U�H�D�V�H���W�K�H��
�U�L�V�N�� �R�I�� �K�L�J�K�� �P�\�R�S�L�D�� ���2�5�� � �� ������������ �������� �&�,���� ���������±������������ �S��
� �� �������������� �Z�K�H�U�H�D�V�� �W�K�H�� �S�U�H�V�H�Q�F�H�� �R�I�� �R�Q�H�� �Y�D�U�L�D�Q�W�� �7�� �D�O�O�H�O�H�� �L�Q��
�K�R�P�R�]�\�J�R�X�V���F�D�U�U�L�H�U�V���Z�D�V���I�R�X�Q�G���W�R���K�D�Y�H���D���F�O�H�D�U���S�U�R�W�H�F�W�L�Y�H��
�H
u�H�F�W�� �D�J�D�L�Q�V�W�� �W�K�L�V�� �S�D�W�K�R�O�R�J�\�� ���2�5�� � �� ������������ �������� �&�,���� ���������±
�������������S��� �����������������7�K�H���L�Q�F�U�H�D�V�H�G���U�L�V�N���R�I���K�L�J�K���P�\�R�S�L�D���L�Q���D�O�O�H�O�H��
�&���F�D�U�U�L�H�U�V���D�Q�G���&�&���J�H�Q�R�W�\�S�H���F�D�U�U�L�H�U�V�����j��� ���������������Z�D�V���S�U�H�V�H�Q�W��
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