




 3 

�J�?�N�?�J�:�L 

�H�l�q�_�l�� �b�a�e�h�`�_�g�� �g�Z��93 �k�l�j�Z�g�b�p�Z�o�� �k�h�^�_�j�`�b�l��14 �j�b�k�m�g�d�h�\, 7 �l�Z�[�e�b�p�� 111 

�b�k�l�h�q�g�b�d�h�\ �e�b�l�_�j�Z�l�m�j�u��  

 

�D�e�x�q�_�\�u�_�� �k�e�h�\�Z�� �Z�l�_�j�h�k�d�e�_�j�h�a���� �^�h�d�e�b�g�b�q�_�k�d�b�_�� �b�k�i�u�l�Z�g�b�y����

�w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�Z�y�� �l�_�j�Z�i�b�y���� �m�e�v�l�j�Z�k�l�j�m�d�l�m�j�g�Z�y�� �i�Z�l�h�e�h�]�b�y���� �l�j�Z�g�k�e�y�p�b�h�g�g�Z�y��

�f�_�^�b�p�b�g�Z���� �b�k�d�m�k�k�l�\�_�g�g�u�c�� �b�g�l�_�e�e�_�d�l���� �[�h�e�v�r�b�_�� �^�Z�g�g�u�_���� �p�b�n�j�h�\�Z�y�� �i�Z�l�h�e�h�]�b�y����

�f�Z�r�b�g�g�h�_���h�[�m�q�_�g�b�_�����g�_�c�j�h�g�g�u�_���k�_�l�b. 

 

�H�[�t�_�d�l�u���b�k�k�e�_�^�h�\�Z�g�b�y 

- �[�b�h�e�h�]�b�q�_�k�d�b�_�� �l�d�Z�g�b�� ���[�j�x�r�g�Z�y �Z�h�j�l�Z ApoE-�g�h�d�Z�m�l�g�u�o�� �f�u�r�_�c���� �[�h�e�v�r�Z�y��

�i�h�^�d�h�`�g�Z�y���\�_�g�Z �q�_�e�h�\�_�d�Z, �i�h�e�m�q�_�g�g�Z�y �\���i�j�h�p�_�k�k�_���d�h�j�h�g�Z�j�g�h�]�h���r�m�g�l�b�j�h�\�Z�g�b�y); 

- �e�Z�[�h�j�Z�l�h�j�g�u�_���`�b�\�h�l�g�u�_����ApoE-�g�h�d�Z�m�l�g�u�_���f�u�r�b); 

- �i�_�j�\�b�q�g�u�_���d�h�f�f�_�j�q�_�k�d�b�_���d�m�e�v�l�m�j�u���w�g�^�h�l�_�e�b�Z�e�v�g�u�o���d�e�_�l�h�d���d�h�j�h�g�Z�j�g�h�c���Z�j�l�_�j�b�b����

�\�g�m�l�j�_�g�g�_�c���]�j�m�^�g�h�c���Z�j�l�_�j�b�b���b���[�h�e�v�r�h�c���i�h�^�d�h�`�g�h�c���\�_�g�u���q�_�e�h�\�_�d�Z�� 

 

�P�_�e�v�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �j�Z�a�j�Z�[�h�l�Z�l�v�� �g�h�\�u�_�� �n�Z�j�f�Z�d�h�e�h�]�b�q�_�k�d�b�_�� �i�h�^�o�h�^�u�� �d��

�w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�c�� �l�_�j�Z�i�b�b�� �Z�l�_�j�h�k�d�e�_�j�h�a�Z�� �b�� �e�b�g�_�c�d�m�� �d�h�f�i�e�_�d�k�g�u�o�� �p�b�n�j�h�\�u�o��

�j�_�r�_�g�b�c�� �g�Z�� �h�k�g�h�\�_�� �b�k�d�m�k�k�l�\�_�g�g�h�]�h�� �b�g�l�_�e�e�_�d�l�Z�� �^�e�y�� �Z�\�l�h�f�Z�l�b�a�b�j�h�\�Z�g�g�h�c��

�^�b�Z�]�g�h�k�l�b�d�b�� �i�Z�l�h�e�h�]�b�c�� �k�b�k�l�_�f�u�� �d�j�h�\�h�h�[�j�Z�s�_�g�b�y�� �b�� �i�_�j�k�h�g�b�n�b�p�b�j�h�\�Z�g�g�h�]�h��

�h�i�j�_�^�_�e�_�g�b�y���j�b�k�d�Z���e�_�l�Z�e�v�g�h�]�h���b�k�o�h�^�Z. 

 

�A�Z�^�Z�q�b �b�k�k�e�_�^�h�\�Z�g�b�y 

1. �I�j�h�\�_�k�l�b�� �^�h�d�e�b�g�b�q�_�k�d�b�_�� �b�k�i�u�l�Z�g�b�y�� �b�� �Z�i�j�h�[�Z�p�b�x�� �g�h�\�u�o�� �i�h�^�o�h�^�h�\�� �d��

�w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�c�� �l�_�j�Z�i�b�b�� �Z�l�_�j�h�k�d�e�_�j�h�a�Z�� �i�h�k�j�_�^�k�l�\�h�f�� �d�h�j�j�_�d�p�b�b�� �g�Z�j�m�r�_�g�b�c��

�f�b�g�_�j�Z�e�v�g�h�]�h���]�h�f�_�h�k�l�Z�a�Z. 

2. �B�k�i�h�e�v�a�m�y�� �l�_�o�g�h�e�h�]�b�b�� �b�k�d�m�k�k�l�\�_�g�g�u�o�� �g�_�c�j�h�g�g�u�o�� �k�_�l�_�c����

�k�d�h�g�k�l�j�m�b�j�h�\�Z�l�v�� �b�g�k�l�j�m�f�_�g�l�u�� �Z�\�l�h�f�Z�l�b�a�b�j�h�\�Z�g�g�h�]�h�� �i�j�h�]�g�h�a�b�j�h�\�Z�g�b�y�� �j�b�k�d�Z��

�e�_�l�Z�e�v�g�h�]�h���b�k�o�h�^�Z���m���i�Z�p�b�_�g�l�h�\���k���l�y�`�_�e�u�f���l�_�q�_�g�b�_�f���&�2�9�,�'-19. 
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�F�_�l�h�^�u���b�k�k�e�_�^�h�\�Z�g�b�y 

1. �J�Z�g�^�h�f�b�a�Z�p�b�y�� �b�� �w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�Z�y�� �l�_�j�Z�i�b�y��ApoE-�g�h�d�Z�m�l�g�u�o�� �f�u�r�_�c��

���^�h�[�Z�\�e�_�g�b�_���l�_�k�l�b�j�m�_�f�u�o���i�j�_�i�Z�j�Z�l�h�\���\���b�o���\�h�^�m). 

2. �<�u�\�_�^�_�g�b�_��ApoE-�g�h�d�Z�m�l�g�u�o�� �f�u�r�_�c�� �b�a�� �w�d�k�i�_�j�b�f�_�g�l�Z�� �k�� �b�k�k�_�q�_�g�b�_�f��

�Z�h�j�l�u �g�Z�� �\�k�_�f�� �_�_�� �i�j�h�l�y�`�_�g�b�b�� ���\�d�e�x�q�Z�y�� �^�m�]�m�� �b�� �[�b�n�m�j�d�Z�p�b�x�� �Z�h�j�l�u���� �b�� �a�Z�[�h�j�h�f��

�k�u�\�h�j�h�l�d�b�� �b�o�� �d�j�h�\�b�� �^�e�y�� �[�b�h�o�b�f�b�q�_�k�d�h�]�h�� �Z�g�Z�e�b�a�Z�� �i�Z�j�Z�f�_�l�j�h�\�� �f�b�g�_�j�Z�e�v�g�h�]�h��

�]�h�f�_�h�k�l�Z�a�Z�� ���b�a�f�_�j�_�g�b�_�� �f�h�e�y�j�g�h�c�� �d�h�g�p�_�g�l�j�Z�p�b�b�� �h�[�s�_�]�h�� �b�� �b�h�g�b�a�b�j�h�\�Z�g�g�h�]�h��

�d�Z�e�v�p�b�y���� �f�h�e�y�j�g�h�c�� �d�h�g�p�_�g�l�j�Z�p�b�b�� �f�Z�]�g�b�y���� �f�h�e�y�j�g�h�c�� �d�h�g�p�_�g�l�j�Z�p�b�b��

�g�_�h�j�]�Z�g�b�q�_�k�d�h�]�h���n�h�k�n�h�j�Z�����d�h�g�p�_�g�l�j�Z�p�b�b���h�[�s�_�]�h���[�_�e�d�Z�����d�h�g�p�_�g�l�j�Z�p�b�b���Z�e�v�[�m�f�b�g�Z) 

�b���b�g�u�o���i�Z�j�Z�f�_�l�j�h�\���k�b�k�l�_�f�g�h�]�h���]�h�f�_�h�k�l�Z�a�Z.  

3. �I�h�e�m�q�_�g�b�_�� �k�_�]�f�_�g�l�h�\�� �[�h�e�v�r�h�c�� �i�h�^�d�h�`�g�h�c�� �\�_�g�u�� �q�_�e�h�\�_�d�Z�� �i�j�b��

�\�u�i�h�e�g�_�g�b�b���d�h�j�h�g�Z�j�g�h�]�h���r�m�g�l�b�j�h�\�Z�g�b�y�� 

4. �F�h�f�_�g�l�Z�e�v�g�Z�y�� �d�j�b�h�d�h�g�k�_�j�\�Z�p�b�y�� �[�j�x�r�g�u�o�� �Z�h�j�l ApoE-�g�h�d�Z�m�l�g�u�o��

�f�u�r�_�c�� �b�� �[�h�e�v�r�h�c�� �i�h�^�d�h�`�g�h�c�� �\�_�g�u�� �q�_�e�h�\�_�d�Z���\�� �f�_�l�Z�e�e�b�q�_�k�d�b�o�� �n�h�j�f�Z�o�� �i�j�b��

�\�g�_�r�g�_�f���\�h�a�^�_�c�k�l�\�b�b �`�b�^�d�h�]�h���Z�a�h�l�Z�� 

5. �K�_�j�b�c�g�Z�y���d�j�b�h�l�h�f�g�Z�y���j�_�a�d�Z �[�j�x�r�g�u�o���Z�h�j�l ApoE-�g�h�d�Z�m�l�g�u�o���f�u�r�_�c���b��

�[�h�e�v�r�h�c���i�h�^�d�h�`�g�h�c���\�_�g�u���q�_�e�h�\�_�d�Z�� 

6. �H�d�j�Z�r�b�\�Z�g�b�_�� �k�j�_�a�h�\�� �[�j�x�r�g�h�c�� �Z�h�j�l�u�� �e�b�i�h�n�b�e�v�g�u�f�� �d�j�Z�k�b�l�_�e�_�f��Oil 

Red O �b���d�Z�e�v�p�b�h�l�j�h�i�g�u�f���d�j�Z�k�b�l�_�e�_�f���Z�e�b�a�Z�j�b�g�h�\�u�f���d�j�Z�k�g�u�f����Alizarin Red S). 

7. �I�j�h�^�h�e�v�g�h�_�� �j�Z�k�k�_�q�_�g�b�_�� �b�a�\�e�_�q�_�g�g�u�o�� �Z�h�j�l��ApoE-�g�h�d�Z�m�l�g�u�o�� �f�u�r�_�c �b��

�h�d�j�Z�r�b�\�Z�g�b�_�� �p�_�e�v�g�u�o�� �j�Z�k�k�_�q�_�g�g�u�o�� �Z�h�j�l�� �e�b�i�h�n�b�e�v�g�u�f�� �d�j�Z�k�b�l�_�e�_�f��Oil Red O �i�h��

�i�j�b�g�p�b�i�m��en face (�b�g�l�b�f�h�c���\�\�_�j�o���� 

8. �B�f�f�m�g�h�]�b�k�l�h�o�b�f�b�q�_�k�d�h�_�� �b�� �b�f�f�m�g�h�n�e�x�h�j�_�k�p�_�g�l�g�h�_�� �h�d�j�Z�r�b�\�Z�g�b�_��

�k�j�_�a�h�\���[�h�e�v�r�h�c���i�h�^�d�h�`�g�h�c���\�_�g�u���q�_�e�h�\�_�d�Z�� 

9. �K�\�_�l�h�\�Z�y�����w�i�b�n�e�x�h�j�_�k�p�_�g�l�g�Z�y���b���d�h�g�n�h�d�Z�e�v�g�Z�y���f�b�d�j�h�k�d�h�i�b�y. 

10. �D�m�e�v�l�b�\�b�j�h�\�Z�g�b�_�� �i�_�j�\�b�q�g�u�o�� �d�h�f�f�_�j�q�_�k�d�b�o�� �d�m�e�v�l�m�j�� �w�g�^�h�l�_�e�b�Z�e�v�g�u�o��

�d�e�_�l�h�d�� �d�h�j�h�g�Z�j�g�h�c�� �Z�j�l�_�j�b�b�� �q�_�e�h�\�_�d�Z���� �\�g�m�l�j�_�g�g�_�c�� �]�j�m�^�g�h�c�� �Z�j�l�_�j�b�b�� �q�_�e�h�\�_�d�Z�� �b��

�[�h�e�v�r�h�c���i�h�^�d�h�`�g�h�c���\�_�g�u���q�_�e�h�\�_�d�Z. 

11. �<�u�^�_�e�_�g�b�_���J�G�D�� 

12. �<�u�^�_�e�_�g�b�_���[�_�e�d�Z�� 
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13. �K�i�_�d�l�j�h�n�h�l�h�f�_�l�j�b�y�� 

14. �H�[�j�Z�l�g�Z�y���l�j�Z�g�k�d�j�b�i�p�b�y�� 

15. �B�a�f�_�j�_�g�b�_���]�_�g�g�h�c���w�d�k�i�j�_�k�k�b�b���f�_�l�h�^�h�f���d�h�e�b�q�_�k�l�\�_�g�g�h�c���i�h�e�b�f�_�j�Z�a�g�h�c��

�p�_�i�g�h�c���j�_�Z�d�p�b�b�� 

16. �B�a�f�_�j�_�g�b�_�� �[�_�e�d�h�\�h�c�� �w�d�k�i�j�_�k�k�b�b�� �b�� �h�p�_�g�d�Z�� �i�h�k�l�l�j�Z�g�k�e�y�p�b�h�g�g�u�o��

�f�h�^�b�n�b�d�Z�p�b�c���[�_�e�d�h�\ �f�_�l�h�^�h�f���b�f�f�m�g�h�[�e�h�l�l�b�g�]�Z�� 

17. �D�e�Z�k�k�b�q�_�k�d�b�_���f�_�l�h�^�u���k�l�Z�l�b�k�l�b�q�_�k�d�h�]�h���Z�g�Z�e�b�a�Z�� 

18. �:�g�Z�e�b�a�� �b�k�l�h�j�b�c�� �[�h�e�_�a�g�b���� �k�h�k�l�Z�\�e�_�g�b�_�� �j�_�]�b�k�l�j�h�\�u�o�� �f�Z�k�k�b�\�h�\��

�l�Z�[�e�b�q�g�u�o���^�Z�g�g�u�o�� 

19. �F�Z�r�b�g�g�h�_�� �h�[�m�q�_�g�b�_�� �b�g�k�l�j�m�f�_�g�l�h�\�� �b�k�d�m�k�k�l�\�_�g�g�h�]�h�� �b�g�l�_�e�e�_�d�l�Z��

���^�_�j�_�\�v�y�� �j�_�r�_�g�b�c���� �k�e�m�q�Z�c�g�u�_�� �e�_�k�Z���� �k�\�_�j�o�k�e�m�q�Z�c�g�u�_�� �^�_�j�_�\�v�y���� �g�_�c�j�h�g�g�u�_�� �k�_�l�b����

�f�_�l�h�^��k-�[�e�b�`�Z�c�r�b�o�� �k�h�k�_�^�_�c���� �Z�e�]�h�j�b�l�f�u�� �]�j�Z�^�b�_�g�l�g�h�]�h�� �[�m�k�l�b�g�]�Z����XGBoost, 

LightGBM, CatBoost). 

20. �F�g�h�]�h�n�Z�d�l�h�j�g�Z�y���e�h�]�b�k�l�b�q�_�k�d�Z�y���j�_�]�j�_�k�k�b�y�� 

21. �:�\�l�h�f�Z�l�b�q�_�k�d�Z�y�� �]�_�g�_�j�Z�p�b�y�� �g�_�c�j�h�g�g�u�o�� �k�_�l�_�c�� �i�j�b�� �i�h�f�h�s�b��

�k�h�h�l�\�_�l�k�l�\�m�x�s�_�]�h�� �f�h�^�m�e�y�� �i�j�h�]�j�Z�f�f�u��STATISTICA���� �f�Z�g�m�Z�e�v�g�u�c�� �k�d�j�b�g�b�g�]��

�w�n�n�_�d�l�b�\�g�h�k�l�b���g�_�c�j�h�g�g�u�o���k�_�l�_�c�� 

 

�B�k�i�h�e�v�a�h�\�Z�g�g�Z�y���Z�i�i�Z�j�Z�l�m�j�Z�� 

- �h�i�_�j�Z�p�b�h�g�g�u�c���f�b�d�j�h�o�b�j�m�j�]�b�q�_�k�d�b�c���f�b�d�j�h�k�d�h�i��(OPMI pico, Carl Zeiss) 

- �i�h�e�m�Z�\�l�h�f�Z�l�b�q�_�k�d�b�_ �d�j�b�h�l�h�f�u (Microm HM ���������b��NX50, Thermo Scientific) 

- �i�j�y�f�h�c���w�i�b�n�e�x�h�j�_�k�p�_�g�l�g�u�c���f�b�d�j�h�k�d�h�i��(AxioImager.A1, Carl Zeiss) 

- �Z�\�l�h�f�Z�l�b�a�b�j�h�\�Z�g�g�u�c�� �k�d�Z�g�b�j�m�x�s�b�c�� �f�b�d�j�h�k�d�h�i�� �^�e�y�� �e�Z�[�h�j�Z�l�h�j�g�u�o���b�k�k�e�_�^�h�\�Z�g�b�c��

���k�e�Z�c�^-�k�d�Z�g�_�j����(Vision Slide Assist, West Medica) 

- �k�b�k�l�_�f�Z �^�\�h�c�g�h�c �^�b�k�l�b�e�e�y�p�b�b (A4000, Antylia Scientific) 

- CO2-�b�g�d�m�[�Z�l�h�j�u���k���d�b�k�e�h�j�h�^�g�u�f���j�_�^�m�d�l�h�j�h�f���^�e�y���d�m�e�v�l�b�\�b�j�h�\�Z�g�b�y���d�e�_�l�h�d��(MCO-

18AIC, PHCbi) 

- �[�h�d�k���f�b�d�j�h�[�b�h�e�h�]�b�q�_�k�d�h�c���[�_�a�h�i�Z�k�g�h�k�l�b��(�;�F�; -II -���E�Z�f�b�g�Z�j-�K��-1,8 NEOTERIC, II 

�d�e�Z�k�k���a�Z�s�b�l�u�����l�b�i���:�������E�Z�f�b�g�Z�j�g�u�_���k�b�k�l�_�f�u�� 

- �b�g�\�_�j�l�b�j�h�\�Z�g�g�u�c���w�i�b�n�e�x�h�j�_�k�p�_�g�l�g�u�c���f�b�d�j�h�k�d�h�i���$�[�L�R�2�E�V�H�U�Y�H�U���=�������&�D�U�O���=�H�L�V�V�� 
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- �d�h�g�n�h�d�Z�e�v�g�u�c���e�Z�a�_�j�g�u�c���k�d�Z�g�b�j�m�x�s�b�c���f�b�d�j�h�k�d�h�i��(LSM700, Carl Zeiss) 

- �p�_�g�l�j�b�n�m�]�Z c �h�o�e�Z�`�^�_�g�b�_�f (Microfuge 20R, Beckman Coulter) 

- �f�b�d�j�h�i�e�Z�g�r�_�l�g�u�c �k�i�_�d�l�j�h�n�h�l�h�f�_�l�j (Multiskan Sky, Thermo Scientific) 

- �k�i�_�d�l�j�h�n�h�l�h�f�_�l�j�� �^�e�y�� �b�a�f�_�j�_�g�b�y�� �d�h�g�p�_�g�l�j�Z�p�b�c�� �\�_�s�_�k�l�\�� �\�� �f�b�d�j�h�h�[�t�_�f�Z�o��

(NanoDrop 2000 UV-Vis, Thermo Scientific) 

- �I�P�J-�[�h�d�k�u (UVC/T-M-AR, BioSan) 

- �Z�f�i�e�b�n�b�d�Z�l�h�j�u�� �^�e�y�� �i�j�h�\�_�^�_�g�b�y�� �I�P�J�� �k�� �n�e�x�h�j�_�k�p�_�g�l�g�h�c�� �k�o�_�f�h�c�� �^�_�l�_�d�p�b�b��

�j�_�a�m�e�v�l�Z�l�Z�� �\�� �j�_�`�b�f�_�� �j�_�Z�e�v�g�h�]�h�� �\�j�_�f�_�g�b��(CFX96 Touch, Bio-Rad; ViiA7, Applied 

Biosystems) 

- �d�Z�f�_�j�u���^�e�y���i�j�h�\�_�^�_�g�b�y���\�_�j�l�b�d�Z�e�v�g�h�]�h���w�e�_�d�l�j�h�n�h�j�_�a�Z��(XCell SureLock Mini-Cell, 

Invitrogen) 

- �b�k�l�h�q�g�b�d �i�b�l�Z�g�b�y (PowerEase 90W Power Supply, Invitrogen) 

- �k�b�k�l�_�f�Z���^�e�y���k�m�o�h�]�h���i�_�j�_�g�h�k�Z���[�_�e�d�Z���i�j�b���[�e�h�l�l�b�g�]�_��(iBlot 2, Invitrogen) 

- �k�b�k�l�_�f�Z���^�e�y���]�b�[�j�b�^�b�a�Z�p�b�b���[�e�h�l�h�\��(iBind Flex, Invitrogen) 

- �p�b�n�j�h�\�h�c �k�d�Z�g�_�j �o�_�f�b�e�x�f�b�g�_�k�p�_�g�l�g�u�o �[�e�h�l�h�\ (C-DiGit, LI -COR Biosciences) 

- �p�b�n�j�h�\�h�c �k�d�Z�g�_�j �o�_�f�b�e�x�f�b�g�_�k�p�_�g�l�g�u�o �b �n�e�x�h�j�_�k�p�_�g�l�g�u�o �[�e�h�l�h�\ (Odyssey XF, 

LI -COR Biosciences) 

 

�I�h�e�m�q�_�g�g�u�_���j�_�a�m�e�v�l�Z�l�u���b���g�Z�m�q�g�Z�y���g�h�\�b�a�g�Z 

�I�j�h�\�_�^�_�g�Z�� �i�_�j�\�Z�y�� �h�q�_�j�_�^�v�� �^�h�d�e�b�g�b�q�_�k�d�b�o�� �b�k�i�u�l�Z�g�b�c�� �i�j�_�i�Z�j�Z�l�h�\�� �^�e�y��

�d�h�j�j�_�d�p�b�b�� �g�Z�j�m�r�_�g�b�c�� �f�b�g�_�j�Z�e�v�g�h�]�h�� �]�h�f�_�h�k�l�Z�a�Z���� �I�h�d�Z�a�Z�g�h���� �q�l�h�� �i�_�j�h�j�Z�e�v�g�u�c��

�i�j�b�_�f�� �p�b�l�j�Z�l�Z���f�Z�]�g�b�y�� ���d�h�f�[�b�g�b�j�h�\�Z�g�g�h�]�h���o�_�e�Z�l�g�h�]�h�� �k�h�_�^�b�g�_�g�b�y�� �b�� �^�h�g�h�j�Z���b�h�g�h�\��

�f�Z�]�g�b�y���� �g�Z�� �i�j�h�l�y�`�_�g�b�b�� ���� �f�_�k�y�p�_�\�� �k�g�b�`�Z�_�l�� �m�j�h�\�_�g�v�� �h�[�s�_�]�h�� �b�� �b�h�g�b�a�b�j�h�\�Z�g�g�h�]�h��

�d�Z�e�v�p�b�y�� �\�� �i�j�_�^�_�e�Z�o�� �n�b�a�b�h�e�h�]�b�q�_�k�d�h�c�� �g�h�j�f�u���� �Z�� �l�Z�d�`�_�� �g�_�a�g�Z�q�b�l�_�e�v�g�h�� �m�f�_�g�v�r�Z�_�l��

�b�g�^�_�d�k���Z�l�_�j�h�]�_�g�g�h�k�l�b���e�b�i�b�^�h�\���m���$�S�R�(-�g�h�d�Z�m�l�g�u�o���f�u�r�_�c�����k���j�h�`�^�_�g�b�y���k�d�e�h�g�g�u�o���d��

�j�Z�a�\�b�l�b�x�� �Z�l�_�j�h�k�d�e�_�j�h�a�Z���� �<�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �i�j�h�\�h�^�b�l�k�y�� �\�l�h�j�Z�y�� �h�q�_�j�_�^�v��

�^�h�d�e�b�g�b�q�_�k�d�b�o�� �b�k�i�u�l�Z�g�b�c���� �g�Z�i�j�Z�\�e�_�g�g�Z�y�� �g�Z�� �h�p�_�g�d�m�� �i�h�l�_�g�p�b�Z�e�Z�� �^�\�m�o�� �i�j�_�i�Z�j�Z�l�h�\��

�^�e�y���i�j�h�n�b�e�Z�d�l�b�d�b���Z�l�_�j�h�k�d�e�_�j�h�a�Z�� 

�<�u�i�h�e�g�_�g�h�� �i�_�j�\�h�_�� �\�� �J�h�k�k�b�b�� �l�j�_�o�p�_�g�l�j�h�\�h�_�� �b�k�k�e�_�^�h�\�Z�g�b�_�� �n�Z�d�l�h�j�h�\�� �j�b�k�d�Z��

�k�f�_�j�l�b�� �i�j�b�� �&�2�9�,�'-������ �\�g�_�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �i�h�e�Z�� �b�� �\�h�a�j�Z�k�l�Z���� �i�h�k�l�Z�\�b�\�r�_�_�� �a�Z�^�Z�q�m��
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�j�Z�a�j�Z�[�h�l�Z�l�v�� �b�g�k�l�j�m�f�_�g�l�u�� �b�k�d�m�k�k�l�\�_�g�g�h�]�h���b�g�l�_�e�e�_�d�l�Z�� �^�e�y���i�j�h�]�g�h�a�b�j�h�\�Z�g�b�y�� �j�b�k�d�Z��

�e�_�l�Z�e�v�g�h�]�h���b�k�o�h�^�Z �\���h�l�^�_�e�_�g�b�b���j�_�Z�g�b�f�Z�p�b�b���b���b�g�l�_�g�k�b�\�g�h�c���l�_�j�Z�i�b�b���m���i�Z�p�b�_�g�l�h�\���k��

�l�y�`�_�e�u�f���l�_�q�_�g�b�_�f���&�2�9�,�'-���������H�i�j�_�^�_�e�_�g�h���q�_�l�u�j�_���g�_�a�Z�\�b�k�b�f�u�o���h�l���i�h�e�Z���b���\�h�a�j�Z�k�l�Z��

�i�Z�j�Z�f�_�l�j�Z�����h�i�j�_�^�_�e�y�x�s�b�o���j�b�k�d���k�f�_�j�l�b�����g�Z�e�b�q�b�_���\���Z�g�Z�f�g�_�a�_���b�r�_�f�b�q�_�k�d�h�c���[�h�e�_�a�g�b��

�k�_�j�^�p�Z���b�e�b���o�j�h�g�b�q�_�k�d�h�c���k�_�j�^�_�q�g�h�c���g�_�^�h�k�l�Z�l�h�q�g�h�k�l�b�����o�j�h�g�b�q�_�k�d�h�c���[�h�e�_�a�g�b���i�h�q�_�d����

�d�h�g�p�_�g�l�j�Z�p�b�y�� �K-�j�_�Z�d�l�b�\�g�h�]�h�� �[�_�e�d�Z���� �m�j�h�\�_�g�v�� �f�h�q�_�\�b�g�u�� �\�� �k�u�\�h�j�h�l�d�_�� �d�j�h�\�b������

�J�Z�a�j�Z�[�h�l�Z�g�u�� �g�_�c�j�h�g�g�u�_�� �k�_�l�b�� �k�� �l�h�q�g�h�k�l�v�x�� �i�j�h�]�g�h�a�b�j�h�\�Z�g�b�y�� �������� �<�� �g�Z�k�l�h�y�s�_�_��

�\�j�_�f�y �i�j�h�\�h�^�b�l�k�y���j�_�l�j�h�k�i�_�d�l�b�\�g�u�c���g�Z�[�h�j���k�i�e�h�r�g�h�c���\�u�[�h�j�d�b���i�Z�p�b�_�g�l�h�\���k��COVID-

19 �k���p�_�e�v�x���g�_�a�Z�\�b�k�b�f�h�c���\�g�_�r�g�_�c���Z�i�j�h�[�Z�p�b�b���j�Z�a�j�Z�[�h�l�Z�g�g�h�]�h���Z�g�k�Z�f�[�e�y���g�_�c�j�h�g�g�u�o��

�k�_�l�_�c���b���\�g�_�^�j�_�g�b�y���^�Z�g�g�h�c���k�b�k�l�_�f�u���i�h�^�^�_�j�`�d�b���i�j�b�g�y�l�b�y���j�_�r�_�g�b�c���\���d�e�b�g�b�q�_�k�d�m�x��

�i�j�Z�d�l�b�d�m�� 

�I�h�d�Z�a�Z�g�h�����q�l�h���\���k�j�Z�\�g�_�g�b�b���k���f�Z�j�d�_�j�Z�f�b���w�g�^�h�l�_�e�b�Z�e�v�g�u�o���d�e�_�l�h�d�����&�'�������b���9�(-

�d�Z�^�]�_�j�b�g�h�f���� �f�Z�j�d�_�j�u�� �k�h�k�m�^�b�k�l�u�o�� �]�e�Z�^�d�h�f�u�r�_�q�g�u�o�� �d�e�_�l�h�d�� ���6�0-�0�+�&�� �b�� �.-SMA) 

�i�h�a�\�h�e�y�e�b�� �h�k�m�s�_�k�l�\�e�y�l�v�� �h�[�t�_�d�l�b�\�g�m�x�� �\�b�a�m�Z�e�b�a�Z�p�b�x�� �b�� �h�p�_�g�d�m�� �k�h�k�m�^�b�k�l�h�c��

�]�_�h�f�_�l�j�b�b���b���h�[�_�k�i�_�q�b�\�Z�e�b���f�Z�d�k�b�f�Z�e�v�g�h�_���k�h�h�l�g�h�r�_�g�b�_���©�k�b�]�g�Z�e-�r�m�f�ª���g�_�a�Z�\�b�k�b�f�h��

�h�l�� �\�b�^�Z���f�Z�j�d�_�j�Z���� �l�b�i�Z�� �k�h�k�m�^�Z���b�e�b���Z�g�l�b�l�_�e�Z���� �:�m�l�h�n�e�x�h�j�_�k�p�_�g�p�b�y�� �b���k�i�_�p�b�n�b�q�g�u�c��

�]�b�k�l�h�e�h�]�b�q�_�k�d�b�c�� �i�Z�l�l�_�j�g�� �w�e�Z�k�l�b�q�_�k�d�b�o�� �f�_�f�[�j�Z�g�� �\�� �o�h�^�_�� �i�_�g�l�Z�o�j�h�f�g�h�]�h��

�h�d�j�Z�r�b�\�Z�g�b�y�� �i�h�� �F�h�\�Z�l�m�� �i�h�a�\�h�e�y�e�b�� �^�b�n�n�_�j�_�g�p�b�j�h�\�Z�l�v�� �Z�j�l�_�j�b�h�e�u�� �h�l�� �h�k�l�Z�e�v�g�u�o��

�k�h�k�m�^�h�\�� �f�b�d�j�h�p�b�j�d�m�e�y�l�h�j�g�h�]�h�� �j�m�k�e�Z���� �G�_�k�f�h�l�j�y�� �g�Z�� �l�h���� �q�l�h�� �b�f�f�m�g�h�h�d�j�Z�r�b�\�Z�g�b�_��

�Z�h�j�l�� �d�j�u�k�� �i�h�d�Z�a�Z�e�h�� �k�i�_�p�b�n�b�q�g�u�_�� �f�Z�j�d�_�j�u�� �\�_�g�h�a�g�h�]�h�� ���.�/�)���� �b�� �3�5�2�;������ �b��

�d�Z�i�b�e�e�y�j�g�h�]�h�� ���+�(�<������ �w�g�^�h�l�_�e�b�y���� �^�Z�g�g�u�_�� �g�Z�o�h�^�d�b�� �g�_�� �g�Z�r�e�b�� �i�h�^�l�\�_�j�`�^�_�g�b�y�� �i�j�b��

�b�f�f�m�g�h�h�d�j�Z�r�b�\�Z�g�b�b�� �[�h�e�v�r�h�c�� �i�h�^�d�h�`�g�h�c�� �\�_�g�u�� �q�_�e�h�\�_�d�Z���� �L�Z�d�b�f�� �h�[�j�Z�a�h�f����

�k�i�_�p�b�n�b�q�g�u�o�� �f�Z�j�d�_�j�h�\�� �\�_�g�m�e�� �b�� �d�Z�i�b�e�e�y�j�h�\�� �\�� �l�d�Z�g�y�o�� �\�a�j�h�k�e�h�]�h�� �q�_�e�h�\�_�d�Z��

�b�^�_�g�l�b�n�b�p�b�j�h�\�Z�g�h�� �g�_�� �[�u�e�h���� �g�_�k�f�h�l�j�y�� �g�Z�� �Z�g�Z�e�b�a�� �r�b�j�h�d�h�c�� �i�Z�e�b�l�j�u�� �d�e�Z�k�k�b�q�_�k�d�b�o��

�f�Z�j�d�_�j�h�\�� �j�Z�a�e�b�q�g�u�o�� �w�g�^�h�l�_�e�b�Z�e�v�g�u�o�� �^�b�n�n�_�j�h�g�h�\���� �H�l�k�m�l�k�l�\�b�_�� �k�i�_�p�b�n�b�q�g�u�o��

�f�Z�j�d�_�j�h�\�� �^�b�n�n�_�j�_�g�p�b�j�h�\�d�b�� �f�b�d�j�h�k�h�k�m�^�h�\�� ���\�� �q�Z�k�l�g�h�k�l�b����vasa vasorum���� �i�h�a�\�h�e�y�_�l��

�i�j�_�^�i�h�e�h�`�b�l�v�� �i�_�g�l�Z�o�j�h�f�g�h�_�� �h�d�j�Z�r�b�\�Z�g�b�_�� �i�h�� �F�h�\�Z�l�m���� �^�b�n�n�_�j�_�g�p�b�j�m�x�s�_�_��

�Z�j�l�_�j�b�h�e�u�� �h�l�� �\�_�g�m�e�� �b�� �d�Z�i�b�e�e�y�j�h�\�� �a�Z�� �k�q�_�l�� �d�h�g�l�j�Z�k�l�b�j�h�\�Z�g�b�y�� �\�g�m�l�j�_�g�g�_�c��

�w�e�Z�k�l�b�q�_�k�d�h�c���f�_�f�[�j�Z�g�u�� �\���d�Z�q�_�k�l�\�_���h�i�l�b�f�Z�e�v�g�h�c���h�i�p�b�b���^�e�y���f�Z�r�b�g�g�h�]�h���h�[�m�q�_�g�b�y��

�g�_�c�j�h�g�g�u�o���k�_�l�_�c���k���p�_�e�v�x���Z�g�Z�e�b�a�Z���k�h�k�m�^�h�\���f�b�d�j�h�p�b�j�d�m�e�y�l�h�j�g�h�]�h���j�m�k�e�Z�� 
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�I�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�g�h���� �q�l�h�� �k�i�h�g�l�Z�g�g�u�c�� �w�g�^�h�l�_�e�b�Z�e�v�g�h-�f�_�a�_�g�o�b�f�Z�e�v�g�u�c��

�i�_�j�_�o�h�^�� �i�_�j�\�b�q�g�u�o�� �w�g�^�h�l�_�e�b�Z�e�v�g�u�o�� �d�e�_�l�h�d�� �i�m�i�h�q�g�h�c�� �\�_�g�u�� �q�_�e�h�\�_�d�Z��

�o�Z�j�Z�d�l�_�j�b�a�m�_�l�k�y�� �f�g�h�]�h�d�j�Z�l�g�u�f�� �i�h�\�u�r�_�g�b�_�f�� �m�j�h�\�g�y�� �w�d�k�i�j�_�k�k�b�b�� �]�_�g�h�\��

�l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�o�� �n�Z�d�l�h�j�h�\��SNAI2 �b��TWIST1���� �i�h�e�g�h�c�� �i�h�l�_�j�_�c�� �w�d�k�i�j�_�k�k�b�b��

�f�Z�j�d�_�j�h�\�� �b�� �l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�o�� �n�Z�d�l�h�j�h�\�� �w�g�^�h�l�_�e�b�Z�e�v�g�h�c�� �^�b�n�n�_�j�_�g�p�b�j�h�\�d�b��

(CD31/PECAM1, VE-�d�Z�^�]�_�j�b�g�Z���� �l�j�Z�g�k�d�j�b�i�p�b�h�g�g�h�]�h�� �n�Z�d�l�h�j�Z�� �(�5�*������ �y�j�d�h��

�\�u�j�Z�`�_�g�g�h�c�� �w�d�k�i�j�_�k�k�b�_�c�� �]�_�g�h�\�� �f�Z�j�d�_�j�h�\�� �f�_�a�_�g�o�b�f�Z�e�v�g�h�c�� �^�b�n�n�_�j�_�g�p�b�j�h�\�d�b��

���n�b�[�j�h�[�e�Z�k�l-�k�i�_�p�b�n�b�q�g�h�]�h�� �[�_�e�d�Z�� �b�� �Z�e�v�n�Z-�Z�d�l�b�g�Z�� �]�e�Z�^�d�b�o�� �f�u�r�p���� �b�� �\�u�j�Z�`�_�g�g�u�f��

�k�b�g�l�_�a�h�f�� �h�k�g�h�\�g�h�]�h�� �d�h�f�i�h�g�_�g�l�Z�� �\�g�_�d�e�_�l�h�q�g�h�]�h�� �f�Z�l�j�b�d�k�Z�� �d�h�e�e�Z�]�_�g�Z�� �,�� �l�b�i�Z����

�H�i�l�b�f�Z�e�v�g�u�f���Z�e�]�h�j�b�l�f�h�f���h�i�j�_�^�_�e�_�g�b�y���w�g�^�h�l�_�e�b�Z�e�v�g�h-�f�_�a�_�g�o�b�f�Z�e�v�g�h�]�h���i�_�j�_�o�h�^�Z��

�\�� �w�d�k�i�_�j�b�f�_�g�l�Z�o��in vitro �b��in situ ���\�� �l�h�f�� �q�b�k�e�_�� �i�j�b�� �Z�g�Z�e�b�a�_�� �n�m�g�d�p�b�h�g�Z�e�v�g�h�]�h��

�k�h�k�l�h�y�g�b�y�� �w�g�^�h�l�_�e�b�y�� �l�d�Z�g�_�b�g�`�_�g�_�j�g�u�o�� �f�_�^�b�p�b�g�k�d�b�o�� �b�a�^�_�e�b�c���� �y�\�e�y�_�l�k�y��

�h�i�j�_�^�_�e�_�g�b�_�� �l�j�Z�g�k�d�j�b�i�p�b�b�� �]�_�g�h�\�� �w�g�^�h�l�_�e�b�Z�e�v�g�h�c�� �^�b�n�n�_�j�_�g�p�b�j�h�\�d�b�� ��PECAM1, 

CDH5, VWF, ERG������ �]�_�g�h�\�� �l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�o�� �n�Z�d�l�h�j�h�\��SNAI2 �b��TWIST1���� �]�_�g�h�\��

�f�_�a�_�g�o�b�f�Z�e�v�g�h�c�� �^�b�n�n�_�j�_�g�p�b�j�h�\�d�b�� ��FAP, S100A4, ACTA2���� �b�� �]�_�g�h�\�� �f�Z�j�d�_�j�h�\��

�Z�d�l�b�\�g�h�k�l�b�� �k�b�g�l�_�a�Z�� �d�h�f�i�h�g�_�g�l�h�\�� �\�g�_�d�e�_�l�h�q�g�h�]�h�� �f�Z�l�j�b�d�k�Z�� ��COL1A1, COL1A2���� �k��

�i�h�k�e�_�^�m�x�s�_�c���\�_�j�b�n�b�d�Z�p�b�_�c���h�l�j�b�p�Z�l�_�e�v�g�h�c���w�d�k�i�j�_�k�k�b�b���f�Z�j�d�_�j�h�\���w�g�^�h�l�_�e�b�Z�e�v�g�h�]�h��

�n�_�g�h�l�b�i�Z�� �b�� �i�h�e�h�`�b�l�_�e�v�g�h�c�� �w�d�k�i�j�_�k�k�b�b�� �d�h�e�e�Z�]�_�g�Z�� �,�� �l�b�i�Z�� �\�g�m�l�j�b�� �d�e�_�l�h�d��

�i�h�k�j�_�^�k�l�\�h�f���b�f�f�m�g�h�n�e�x�h�j�_�k�p�_�g�l�g�h�]�h���h�d�j�Z�r�b�\�Z�g�b�y�� 

 

�K�l�_�i�_�g�v���\�g�_�^�j�_�g�b�y 

�J�Z�a�j�Z�[�h�l�Z�g�g�u�_ �i�j�h�l�h�d�h�e�u �h�d�j�Z�r�b�\�Z�g�b�y�� �k�h�k�m�^�h�\�� �f�b�d�j�h�p�b�j�d�m�e�y�l�h�j�g�h�]�h��

�j�m�k�e�Z���b���h�p�_�g�d�b���w�g�^�h�l�_�e�b�Z�e�v�g�h-�f�_�a�_�g�o�b�f�Z�e�v�g�h�]�h���i�_�j�_�o�h�^�Z��in vitro (�\���w�d�k�i�_�j�b�f�_�g�l�Z�o��

�g�Z�� �d�e�_�l�h�q�g�u�o�� �d�m�e�v�l�m�j�Z�o���� �b��in situ (�\�� �l�d�Z�g�_�b�g�`�_�g�_�j�g�u�o�� �f�_�^�b�p�b�g�k�d�b�o�� �b�a�^�_�e�b�y�o�� 

�\�g�_�^�j�_�g�u �\�� �g�Z�m�q�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�m�x�� �i�j�Z�d�l�b�d�m �h�l�^�_�e�Z�� �w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�c��

�f�_�^�b�p�b�g�u�� �N�_�^�_�j�Z�e�v�g�h�]�h�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h�� �[�x�^�`�_�l�g�h�]�h�� �g�Z�m�q�g�h�]�h�� �m�q�j�_�`�^�_�g�b�y��

�©�G�Z�m�q�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�c �b�g�k�l�b�l�m�l���d�h�f�i�e�_�d�k�g�u�o���i�j�h�[�e�_�f���k�_�j�^�_�q�g�h-�k�h�k�m�^�b�k�l�u�o��

�a�Z�[�h�e�_�\�Z�g�b�c. 
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�H�[�e�Z�k�l�v�� �i�j�b�f�_�g�_�g�b�y�����]�b�k�l�h�e�h�]�b�y���� �i�Z�l�h�e�h�]�b�q�_�k�d�Z�y�� �Z�g�Z�l�h�f�b�y�� 

�i�Z�l�h�e�h�]�b�q�_�k�d�Z�y�� �n�b�a�b�h�e�h�]�b�y�� �k�h�k�m�^�b�k�l�Z�y�� �[�b�h�e�h�]�b�y�� �l�d�Z�g�_�\�Z�y�� �b�g�`�_�g�_�j�b�y����

�d�Z�j�^�b�h�e�h�]�b�y�����b�g�n�_�d�p�b�h�g�g�u�_���[�h�e�_�a�g�b. 

 

�W�d�h�g�h�f�b�q�_�k�d�Z�y���w�n�n�_�d�l�b�\�g�h�k�l�v 

�I�j�h�\�_�^�_�g�b�_�� �^�h�d�e�b�g�b�q�_�k�d�b�o�� �b�k�i�u�l�Z�g�b�c�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�c��

�l�_�j�Z�i�b�b�� �i�h�� �d�h�j�j�_�d�p�b�b�� �g�Z�j�m�r�_�g�b�c�� �f�b�g�_�j�Z�e�v�g�h�]�h�� �]�h�f�_�h�k�l�Z�a�Z�� �\�� �h�l�g�h�r�_�g�b�b��

�i�j�h�n�b�e�Z�d�l�b�d�b���Z�l�_�j�h�k�d�e�_�j�h�a�Z���i�h�a�\�h�e�b�l���i�j�_�^�e�h�`�b�l�v���b�k�k�e�_�^�m�_�f�u�_���l�_�j�Z�i�_�\�l�b�q�_�k�d�b�_��

�j�_�`�b�f�u���^�e�y���i�_�j�\�h�c���n�Z�a�u���d�e�b�g�b�q�_�k�d�b�o���b�k�i�u�l�Z�g�b�c. �I�_�j�\�Z�y���h�q�_�j�_�^�v���^�h�d�e�b�g�b�q�_�k�d�b�o��

�b�k�i�u�l�Z�g�b�c���� �i�j�h�\�_�^�_�g�g�Z�y�� �\�� �l�_�q�_�g�b�_�� �w�l�h�]�h�� �]�h�^�Z���� �i�h�d�Z�a�Z�e�Z�� �i�j�b�g�p�b�i�b�Z�e�v�g�m�x��

�w�n�n�_�d�l�b�\�g�h�k�l�v�� �l�Z�d�h�c�� �l�_�j�Z�i�b�b�� �\�� �h�l�g�h�r�_�g�b�b�� �k�g�b�`�_�g�b�y�� �m�j�h�\�g�y�� �h�[�s�_�]�h�� �b��

�b�h�g�b�a�b�j�h�\�Z�g�g�h�]�h���d�Z�e�v�p�b�y���\���i�j�_�^�_�e�Z�o���n�b�a�b�h�e�h�]�b�q�_�k�d�h�c���g�h�j�f�u�����l�h���_�k�l�v���m�k�i�_�r�g�h�k�l�v��

�l�Z�j�]�_�l�b�j�h�\�Z�g�b�y�� �k�h�[�k�l�\�_�g�g�h�� �n�Z�d�l�h�j�h�\�� �j�b�k�d�Z�� �j�Z�a�\�b�l�b�y�� �Z�l�_�j�h�k�d�e�_�j�h�a�Z������ �<�� �k�e�m�q�Z�_��

�m�k�i�_�r�g�h�]�h�� �i�j�h�\�_�^�_�g�b�y�� �\�l�h�j�h�c�� �h�q�_�j�_�^�b�� �^�h�d�e�b�g�b�q�_�k�d�b�o�� �b�k�i�u�l�Z�g�b�c�� ���m�f�_�g�v�r�_�g�b�y��

�e�b�i�b�^�g�h�]�h�� �b�� �d�Z�e�v�p�b�_�\�h�]�h�� �i�h�j�Z�`�_�g�b�y�� �Z�h�j�l�u���� �k�i�j�Z�\�_�^�e�b�\�h�� �[�m�^�_�l�� �]�h�\�h�j�b�l�v�� �h��

�i�h�l�_�g�p�b�Z�e�v�g�h�f�� �\�d�e�Z�^�_�� �^�Z�g�g�u�o�� �l�_�j�Z�i�_�\�l�b�q�_�k�d�b�o�� �j�_�`�b�f�h�\�� �\�� �i�j�h�n�b�e�Z�d�l�b�d�m��

�Z�l�_�j�h�k�d�e�_�j�h�a�Z���� �q�l�h�� �[�m�^�_�l�� �b�f�_�l�v�� �i�j�y�f�m�x�� �w�d�h�g�h�f�b�q�_�k�d�m�x�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �\��

�h�l�g�h�r�_�g�b�b���i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b���b���d�Z�q�_�k�l�\�Z���`�b�a�g�b���g�Z�k�_�e�_�g�b�y�� 

�B�k�i�h�e�v�a�h�\�Z�g�b�_���j�Z�a�j�Z�[�h�l�Z�g�g�u�o���b�g�k�l�j�m�f�_�g�l�h�\ �b�k�d�m�k�k�l�\�_�g�g�h�]�h���b�g�l�_�e�e�_�d�l�Z���^�e�y��

�i�j�h�]�g�h�a�b�j�h�\�Z�g�b�y�� �j�b�k�d�Z�� �e�_�l�Z�e�v�g�h�]�h�� �b�k�o�h�^�Z�� �m�� �i�Z�p�b�_�g�l�h�\�� �k�� �l�y�`�_�e�u�f�� �l�_�q�_�g�b�_�f��

COVID-19 �i�j�b�� �b�o�� �i�h�k�l�m�i�e�_�g�b�b�� �b�e�b�� �i�_�j�_�\�h�^�_�� �\�� �h�l�^�_�e�_�g�b�y�� �j�_�Z�g�b�f�Z�p�b�b�� �b��

�b�g�l�_�g�k�b�\�g�h�c�� �l�_�j�Z�i�b�b�� �i�h�a�\�h�e�b�l�� �f�h�f�_�g�l�Z�e�v�g�h�� �\�u�^�_�e�y�l�v�� �]�j�m�i�i�u�� �\�u�k�h�d�h�]�h�� �j�b�k�d�Z��

�k�f�_�j�l�b�� �b�� �k�h�h�l�\�_�l�k�l�\�m�x�s�b�f�� �h�[�j�Z�a�h�f�� �f�h�^�b�n�b�p�b�j�h�\�Z�l�v�� �e�_�q�_�g�b�_�� �l�Z�d�b�o�� �i�Z�p�b�_�g�l�h�\����

�q�l�h���� �k�e�_�^�m�y�� �i�j�b�g�p�b�i�Z�f�� �i�_�j�k�h�g�b�n�b�p�b�j�h�\�Z�g�g�h�c�� �f�_�^�b�p�b�g�u���� �i�h�a�\�h�e�b�l�� �k�^�_�e�Z�l�v��

�l�_�j�Z�i�b�x�� �\�u�k�h�d�h�l�h�q�g�h�c�� �b�� �m�f�_�g�v�r�b�l�v�� �k�f�_�j�l�g�h�k�l�v�� �i�Z�p�b�_�g�l�h�\�� �k�� �h�^�g�h�\�j�_�f�_�g�g�h�c��

�w�d�h�g�h�f�b�_�c���f�_�^�b�p�b�g�k�d�b�o���j�_�k�m�j�k�h�\�� 

�<�g�_�^�j�_�g�b�_�� �j�Z�a�j�Z�[�h�l�Z�g�g�u�o�� �i�j�h�l�h�d�h�e�h�\ �h�d�j�Z�r�b�\�Z�g�b�y�� �k�h�k�m�^�h�\��

�f�b�d�j�h�p�b�j�d�m�e�y�l�h�j�g�h�]�h�� �j�m�k�e�Z�� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �f�Z�j�d�_�j�h�\�� �k�h�k�m�^�b�k�l�u�o��

�]�e�Z�^�d�h�f�u�r�_�q�g�u�o�� �d�e�_�l�h�d�� �i�h�a�\�h�e�b�l�� �h�k�m�s�_�k�l�\�e�y�l�v�� �h�[�t�_�d�l�b�\�g�m�x�� �\�b�a�m�Z�e�b�a�Z�p�b�x�� �b��

�h�p�_�g�d�m���k�h�k�m�^�b�k�l�h�c�� �]�_�h�f�_�l�j�b�b���� �Z�� �l�Z�d�`�_�� �f�Z�r�b�g�g�h�_�� �h�[�m�q�_�g�b�_���g�_�c�j�h�g�g�u�o���k�_�l�_�c�� �^�e�y��
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�Z�\�l�h�f�Z�l�b�a�b�j�h�\�Z�g�g�h�]�h�� �Z�g�Z�e�b�a�Z�� �k�h�k�l�h�y�g�b�y�� �f�b�d�j�h�p�b�j�d�m�e�y�l�h�j�g�h�]�h�� �j�m�k�e�Z�� �\��

�w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�c���i�Z�l�h�e�h�]�b�b�����`�b�\�h�l�g�u�_���f�h�^�_�e�b�����b���i�j�h�l�h�l�b�i�Z�o���l�d�Z�g�_�b�g�`�_�g�_�j�g�u�o��

�f�_�^�b�p�b�g�k�d�b�o�� �b�a�^�_�e�b�c�� �g�h�\�h�]�h�� �i�h�d�h�e�_�g�b�y�� �W�l�h�� �i�h�a�\�h�e�b�l�� �k�h�d�j�Z�l�b�l�v�� �\�j�_�f�_�g�g�u�_�� �b��

�n�b�g�Z�g�k�h�\�u�_���a�Z�l�j�Z�l�u���g�Z���b�o���j�Z�a�j�Z�[�h�l�d�m�����i�h�k�d�h�e�v�d�m���k�h�k�l�h�y�g�b�_���f�b�d�j�h�p�b�j�d�m�e�y�l�h�j�g�h�]�h��

�j�m�k�e�Z�� �y�\�e�y�_�l�k�y�� �\�Z�`�g�u�f�� �d�j�b�l�_�j�b�_�f�� �Z�d�l�b�\�g�h�k�l�b�� �\�h�k�i�Z�e�b�l�_�e�v�g�h�]�h�� �i�j�h�p�_�k�k�Z�� �i�h�k�e�_��

�b�f�i�e�Z�g�l�Z�p�b�b�� �l�d�Z�g�_�b�g�`�_�g�_�j�g�u�o�� �f�_�^�b�p�b�g�k�d�b�o�� �b�a�^�_�e�b�c�� �\�� �h�j�]�Z�g�b�a�f�� �e�Z�[�h�j�Z�l�h�j�g�u�o��

�`�b�\�h�l�g�u�o���g�Z���k�l�Z�^�b�b���^�h�d�e�b�g�b�q�_�k�d�b�o���b�k�i�u�l�Z�g�b�c�� 

�I�j�b�f�_�g�_�g�b�_�� �h�j�b�]�b�g�Z�e�v�g�h�]�h�� �Z�e�]�h�j�b�l�f�Z�� �Z�g�Z�e�b�a�Z�� �w�g�^�h�l�_�e�b�Z�e�v�g�h-

�f�_�a�_�g�o�b�f�Z�e�v�g�h�]�h�� �i�_�j�_�o�h�^�Z �\�� �i�_�j�\�m�x�� �h�q�_�j�_�^�v�� �i�h�a�\�h�e�b�l�� �h�p�_�g�b�l�v�� �j�_�e�_�\�Z�g�l�g�h�k�l�v��

�^�Z�g�g�h�]�h�� �i�Z�l�h�n�b�a�b�h�e�h�]�b�q�_�k�d�h�]�h�� �n�_�g�h�f�_�g�Z�� �^�e�y�� �l�d�Z�g�_�b�g�`�_�g�_�j�g�u�o�� �f�_�^�b�p�b�g�k�d�b�o��

�b�a�^�_�e�b�c�� �i�h�k�e�_�� �b�o�� �b�f�i�e�Z�g�l�Z�p�b�b�� �\�� �h�j�]�Z�g�b�a�f�� �e�Z�[�h�j�Z�l�h�j�g�u�o�� �`�b�\�h�l�g�u�o��

���^�h�d�e�b�g�b�q�_�k�d�b�_�� �b�k�i�u�l�Z�g�b�y���� �b�e�b�� �q�_�e�h�\�_�d�Z�� ���d�e�b�g�b�q�_�k�d�b�_�� �b�k�i�u�l�Z�g�b�y������ �Z�� �l�Z�d�`�_��

�k�\�h�_�\�j�_�f�_�g�g�h�� �Z�g�Z�e�b�a�b�j�h�\�Z�l�v�� �i�j�b�]�h�^�g�h�k�l�v�� �d�m�e�v�l�m�j�� �i�_�j�\�b�q�g�u�o�� �w�g�^�h�l�_�e�b�Z�e�v�g�u�o��

�d�e�_�l�h�d���q�_�e�h�\�_�d�Z���^�e�y���a�Z�k�_�e�_�g�b�y���b�f�b���l�d�Z�g�_�b�g�`�_�g�_�j�g�u�o���f�_�^�b�p�b�g�k�d�b�o���b�a�^�_�e�b�c���g�h�\�h�]�h��

�i�h�d�h�e�_�g�b�y�����d���i�j�b�f�_�j�m�����[�b�h�^�_�]�j�Z�^�b�j�m�_�f�u�o���k�h�k�m�^�b�k�l�u�o���i�j�h�l�_�a�h�\���f�Z�e�h�]�h���^�b�Z�f�_�l�j�Z��. 

�W�l�h�� �i�j�_�^�h�k�l�Z�\�b�l�� �\�h�a�f�h�`�g�h�k�l�v�� �[�h�e�_�_�� �l�h�q�g�h�c�� �h�p�_�g�d�b�� �j�_�a�m�e�v�l�Z�l�h�\�� �b�f�i�e�Z�g�l�Z�p�b�b��

�f�_�^�b�p�b�g�k�d�b�o�� �b�a�^�_�e�b�c���� �Z�� �l�Z�d�`�_�� �d�h�g�l�j�h�e�y�� �d�Z�q�_�k�l�\�Z�� �b�a�]�h�l�Z�\�e�b�\�Z�_�f�u�o��

�i�_�j�k�h�g�b�n�b�p�b�j�h�\�Z�g�g�u�o�� �k�h�k�m�^�b�k�l�u�o�� �i�j�h�l�_�a�h�\�� �f�Z�e�h�]�h�� �^�b�Z�f�_�l�j�Z�� �L�Z�d�b�f�� �h�[�j�Z�a�h�f����

�j�Z�a�j�Z�[�h�l�Z�g�g�u�c�� �Z�e�]�h�j�b�l�f�� �h�p�_�g�d�b�� �n�m�g�d�p�b�h�g�Z�e�v�g�h�]�h�� �k�h�k�l�h�y�g�b�y�� �w�g�^�h�l�_�e�b�Z�e�v�g�u�o��

�d�e�_�l�h�d�� �i�h�a�\�h�e�b�l�� �m�k�h�\�_�j�r�_�g�k�l�\�h�\�Z�l�v�� �i�j�h�l�h�l�b�i�u�� �j�Z�a�j�Z�[�Z�l�u�\�Z�_�f�u�o��

�l�d�Z�g�_�b�g�`�_�g�_�j�g�u�o�� �f�_�^�b�p�b�g�k�d�b�o�� �b�a�^�_�e�b�c�� �g�h�\�h�]�h�� �i�h�d�h�e�_�g�b�y�� ���k�� �m�q�_�l�h�f��

�g�_�h�[�o�h�^�b�f�h�k�l�b�� �i�h�^�^�_�j�`�Z�g�b�y�� �]�h�f�_�h�k�l�Z�l�b�q�_�k�d�h�]�h�� �k�h�k�l�h�y�g�b�y�� �w�g�^�h�l�_�e�b�Z�e�v�g�h�]�h��

�f�h�g�h�k�e�h�y���� �b�� �i�h�\�u�k�b�l�v�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �^�h�d�e�b�g�b�q�_�k�d�b�o�� �b�� �d�e�b�g�b�q�_�k�d�b�o�� �b�k�i�u�l�Z�g�b�c��

�i�_�j�k�h�g�b�n�b�p�b�j�h�\�Z�g�g�u�o�� �k�h�k�m�^�b�k�l�u�o�� �i�j�h�l�_�a�h�\�� �f�Z�e�h�]�h�� �^�b�Z�f�_�l�j�Z���� �a�Z�k�_�e�y�_�f�u�o��

�d�m�e�v�l�m�j�Z�f�b���w�g�^�h�l�_�e�b�Z�e�v�g�u�o���d�e�_�l�h�d���\���[�b�h�j�_�Z�d�l�h�j�_��in vitro. 



 11 

�K�H�>�?�J�@�:�G�B�? 

�H�;�H�A�G�:�Q�?�G�B�Y���B���K�H�D�J�:�S�?�G�B�Y�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«���« 12 

�G�H�J�F�:�L�B�<�G�:�Y���>�H�D�M�F�?�G�L�:�P�B�Y�«�«�«�«�«�«�«�«�«�«�«�«�«�«.�« . 13 

�<�<�?�>�?�G�B�?�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«����  14 

�H�K�G�H�<�G�:�Y���Q�:�K�L�V  

1. �I�_�j�h�j�Z�e�v�g�u�c���i�j�b�_�f���p�b�l�j�Z�l�Z���f�Z�]�g�b�y���i�h�a�\�h�e�y�_�l���k�g�b�a�b�l�v���m�j�h�\�_�g�v���h�[�s�_�]�h��

�b�� �b�h�g�b�a�b�j�h�\�Z�g�g�h�]�h�� �d�Z�e�v�p�b�y�� �m��ApoE-�g�h�d�Z�m�l�g�u�o��

�f�u�r�_�c�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«������  

 

 

22 

2. �J�Z�a�j�Z�[�h�l�d�Z���b�g�k�l�j�m�f�_�g�l�h�\���b�k�d�m�k�k�l�\�_�g�g�h�]�h���b�g�l�_�e�e�_�d�l�Z���^�e�y���h�p�_�g�d�b���j�b�k�d�Z��

�e�_�l�Z�e�v�g�h�]�h���b�k�o�h�^�Z���i�j�b���l�y�`�_�e�h�f���l�_�q�_�g�b�b��COVID-19�«�«�«�«�«�«�«�«�«������  

 

29 

3. �K�h�d�j�Z�l�b�l�_�e�v�g�u�_�� �[�_�e�d�b�� �k�h�k�m�^�b�k�l�u�o�� �]�e�Z�^�d�h�f�u�r�_�q�g�u�o�� �d�e�_�l�h�d�� �y�\�e�y�x�l�k�y��

�m�g�b�\�_�j�k�Z�e�v�g�u�f�b���f�Z�j�d�_�j�Z�f�b���k�h�k�m�^�h�\���f�b�d�j�h�p�b�j�d�m�e�y�l�h�j�g�h�]�h���j�m�k�e�Z�«�«�«������ 

 

47 

4. �:�g�Z�e�b�a�� �k�i�h�g�l�Z�g�g�h�]�h�� �w�g�^�h�l�_�e�b�Z�e�v�g�h-�f�_�a�_�g�o�b�f�Z�e�v�g�h�]�h�� �i�_�j�_�o�h�^�Z�� �\��

�d�m�e�v�l�m�j�_���i�_�j�\�b�q�g�u�o���w�g�^�h�l�_�e�b�Z�e�v�g�u�o���d�e�_�l�h�d���i�m�i�h�q�g�h�c���\�_�g�u���q�_�e�h�\�_�d�Z�«�« 

 

62 

�A�:�D�E�X�Q�?�G�B�?�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«   73 

�K�I�B�K�H�D���B�K�I�H�E�V�A�H�<�:�G�G�U�O���B�K�L�H�Q�G�B�D�H�<�«�«�«�«�«�«�«�«�«�«���� 75 

�I�J�B�E�H�@�?�G�B�?���:�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«  92 

 



 12 

�H�;�H�A�G�:�Q�?�G�B�Y���B���K�H�D�J�:�S�?�G�B�Y 

 

ApoE �± �Z�i�h�e�b�i�h�i�j�h�l�_�b�g��E 

�.-SMA �± �Z�e�v�n�Z-�Z�d�l�b�g���]�e�Z�^�d�b�o���f�u�r�p 

AUROC �± �i�e�h�s�Z�^�v���i�h�^��ROC-�d�j�b�\�h�c 

bFGF �± �h�k�g�h�\�g�h�c���n�Z�d�l�h�j���j�h�k�l�Z���n�b�[�j�h�[�e�Z�k�l�h�\ 

COVID-19 �± �g�h�\�Z�y���d�h�j�h�g�Z�\�b�j�m�k�g�Z�y���b�g�n�_�d�p�b�y 

CD �± �d�e�Z�k�l�_�j���^�b�n�n�_�j�_�g�p�b�j�h�\�d�b 

HIF-���. �± �b�g�^�m�p�b�j�m�_�f�u�c���]�b�i�h�d�k�b�_�c���l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�c���n�Z�d�l�h�j 

HCAEC �± �i�_�j�\�b�q�g�u�_���w�g�^�h�l�_�e�b�Z�e�v�g�u�_���d�e�_�l�d�b���d�h�j�h�g�Z�j�g�h�c���Z�j�l�_�j�b�b���q�_�e�h�\�_�d�Z 

HITAEC �± �i�_�j�\�b�q�g�u�_�� �w�g�^�h�l�_�e�b�Z�e�v�g�u�_�� �d�e�_�l�d�b�� �\�g�m�l�j�_�g�g�_�c�� �]�j�m�^�g�h�c�� �Z�j�l�_�j�b�b��

�q�_�e�h�\�_�d�Z 

HUVEC �± �i�_�j�\�b�q�g�u�_���w�g�^�h�l�_�e�b�Z�e�v�g�u�_���d�e�_�l�d�b �i�m�i�h�q�g�h�c���\�_�g�u���q�_�e�h�\�_�d�Z 

LYVE1 �± �j�_�p�_�i�l�h�j���e�b�f�n�Z�l�b�q�_�k�d�h�]�h���w�g�^�h�l�_�e�b�y���d���]�b�Z�e�m�j�h�g�h�\�h�c���d�b�k�e�h�l�_ 

PECAM1 �± �l�j�h�f�[�h�p�b�l�Z�j�g�h-�w�g�^�h�l�_�e�b�Z�e�v�g�Z�y���f�h�e�_�d�m�e�Z���d�e�_�l�h�q�g�h�c���Z�^�]�_�a�b�b 

SM-MHC �± �l�y�`�_�e�u�_���p�_�i�b���f�b�h�a�b�g�Z���]�e�Z�^�d�b�o���f�u�r�p 

VE-�d�Z�^�]�_�j�b�g �± �k�h�k�m�^�b�k�l�u�c���w�g�^�h�l�_�e�b�Z�e�v�g�u�c���d�Z�^�]�_�j�b�g 

VEGF �± �n�Z�d�l�h�j���j�h�k�l�Z���k�h�k�m�^�b�k�l�h�]�h���w�g�^�h�l�_�e�b�y 

VEGFR �± �j�_�p�_�i�l�h�j���d���n�Z�d�l�h�j�m���j�h�k�l�Z���k�h�k�m�^�b�k�l�h�]�h���w�g�^�h�l�_�e�b�y 

VV �± vasa vasorum 

�Y�:�)���±���n�Z�d�l�h�j���n�h�g���<�b�e�e�_�[�j�Z�g�^�Z 

�;�I�<���±���[�h�e�v�r�Z�y���i�h�^�d�h�`�g�Z�y���\�_�g�Z 

�B�B���± �b�k�d�m�k�k�l�\�_�g�g�u�c���b�g�l�_�e�e�_�d�l 

�F�D�B���± �f�_�`�d�\�Z�j�l�b�e�v�g�u�c���b�g�l�_�j�\�Z�e 

�F�H���± �f�Z�r�b�g�g�h�_���h�[�m�q�_�g�b�_ 

�H�L-�d�I�P�J�� �± �d�h�e�b�q�_�k�l�\�_�g�g�Z�y �i�h�e�b�f�_�j�Z�a�g�Z�y �p�_�i�g�Z�y �j�_�Z�d�p�b�y �i�h�k�e�_�� �h�[�j�Z�l�g�h�c��

�l�j�Z�g�k�d�j�b�i�p�b�b 

�K�=�F�D���± �k�h�k�m�^�b�k�l�u�_���]�e�Z�^�d�h�f�u�r�_�q�g�u�_���d�e�_�l�d�b 

�W�D���± �w�g�^�h�l�_�e�b�Z�e�v�g�u�_���d�e�_�l�d�b 

�W�g�^�h�F�L���± �w�g�^�h�l�_�e�b�Z�e�v�g�h-�f�_�a�_�g�o�b�f�Z�e�v�g�u�c���i�_�j�_�o�h�^ 
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�Z�]�_�g�l�Z�f�b��III -IV �]�j�m�i�i���i�Z�l�h�]�_�g�g�h�k�l�b�� 

2. �F�M������-16/03-�������©�F�_�l�h�^�b�q�_�k�d�b�_���m�d�Z�a�Z�g�b�y���i�h���i�j�b�f�_�g�_�g�b�x���[�Z�d�l�_�j�b�p�b�^�g�u�o���e�Z�f�i��

�^�e�y���h�[�_�a�a�Z�j�Z�`�b�\�Z�g�b�y���\�h�a�^�m�o�Z���b���i�h�\�_�j�o�g�h�k�l�_�c���\���i�h�f�_�s�_�g�b�y�o�ª 
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4. �F�M������������������������-�������©�>�_�a�b�g�n�_�d�p�b�h�g�g�u�_���k�j�_�^�k�l�\�Z���b���l�_�o�g�h�e�h�]�b�b�����H�[�_�a�a�Z�j�Z�`�b�\�Z�g�b�_��

�b�k�k�e�_�^�m�_�f�h�]�h�� �f�Z�l�_�j�b�Z�e�Z���� �b�g�n�b�p�b�j�h�\�Z�g�g�h�]�h���[�Z�d�l�_�j�b�y�f�b��I-IV �]�j�m�i�i�� �i�j�b�� �j�Z�[�h�l�_��
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�h�^�h�[�j�_�g�u���E�h�d�Z�e�v�g�u�f���w�l�b�q�_�k�d�b�f���d�h�f�b�l�_�l�h�f���G�B�B���D�I�K�K�A�����i�j�h�l�h�d�h�e�u �‹��06217-
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�k�h�h�l�\�_�l�k�l�\�b�b�� �k�� �?�\�j�h�i�_�c�k�d�h�c�� �d�h�g�\�_�g�p�b�_�c�� �h�� �a�Z�s�b�l�_�� �i�h�a�\�h�g�h�q�g�u�o�� �`�b�\�h�l�g�u�o����

�b�k�i�h�e�v�a�m�_�f�u�o���\���w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�u�o���b���^�j�m�]�b�o���g�Z�m�q�g�u�o���p�_�e�y�o�����K�l�j�Z�k�[�m�j�]��������������. 

7. �<�k�_�� �k�\�y�a�Z�g�g�u�_�� �k�� �i�Z�p�b�_�g�l�Z�f�b�� �b�k�k�e�_�^�h�\�Z�g�b�y���� �\�d�e�x�q�Z�y�� �a�Z�[�h�j�� �h�[�j�Z�a�p�h�\��

�[�b�h�f�Z�l�_�j�b�Z�e�Z�� �[�u�e�b�� �\�u�i�h�e�g�_�g�u�� �\�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k�h�� �k�l�Z�g�^�Z�j�l�Z�f�b�� �g�Z�^�e�_�`�Z�s�_�c��

�d�e�b�g�b�q�_�k�d�h�c�� �i�j�Z�d�l�b�d�b�� ���*�R�R�G�� �&�O�L�Q�L�F�D�O�� �3�U�D�F�W�L�F�H���� �b�� �i�j�b�g�p�b�i�Z�f�b�� �O�_�e�v�k�b�g�d�k�d�h�c��

�>�_�d�e�Z�j�Z�p�b�b���� �I�j�h�l�h�d�h�e�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �[�u�e�� �h�^�h�[�j�_�g�� �e�h�d�Z�e�v�g�u�f�� �w�l�b�q�_�k�d�b�f��

�d�h�f�b�l�_�l�h�f�� �G�B�B�� �D�I�K�K�A�� ���i�j�h�l�h�d�h�e�� �‹��2020/07/1, �m�l�\�_�j�`�^�_�g�� �g�Z�� �a�Z�k�_�^�Z�g�b�b�� �h�l 

09.07.2020������ �>�h�� �\�d�e�x�q�_�g�b�y�� �\�� �b�k�k�e�_�^�h�\�Z�g�b�_�� �h�l�� �\�k�_�o�� �i�Z�p�b�_�g�l�h�\�� �[�u�e�h�� �i�h�e�m�q�_�g�h��

�i�b�k�v�f�_�g�g�h�_���b�g�n�h�j�f�b�j�h�\�Z�g�g�h�_���k�h�]�e�Z�k�b�_�� 
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�j�b�k�d�Z���� �d�� �i�j�b�f�_�j�m���� �d�h�f�h�j�[�b�^�g�u�f�b�� �i�Z�l�h�e�h�]�b�y�f�b�� �>�����±�����@���� �H�i�j�_�^�_�e�_�g�g�h�_�� �k�h�q�_�l�Z�g�b�_��

�e�Z�[�h�j�Z�l�h�j�g�u�o���f�Z�j�d�_�j�h�\���[�u�e�h���i�j�_�^�e�h�`�_�g�h���\���l�h�f���q�b�k�e�_���b���^�e�y���^�b�Z�]�g�h�k�l�b�d�b���&�2�9�,�'��

�������>�����±�����@�����h�^�g�Z�d�h���w�n�n�_�d�l�b�\�g�h�k�l�v���l�Z�d�h�]�h���i�h�^�o�h�^�Z���h�]�j�Z�g�b�q�_�g�Z���k�h�[�k�l�\�_�g�g�h���\�j�_�f�_�g�_�f��

�i�Z�g�^�_�f�b�b���� �i�h�k�d�h�e�v�d�m�� �h�g�� �k�h�i�j�y�`�_�g�� �k�� �g�_�^�h�i�m�k�l�b�f�h�� �\�u�k�h�d�b�f�� �j�b�k�d�h�f��

�e�h�`�g�h�i�h�e�h�`�b�l�_�e�v�g�u�o�� �j�_�a�m�e�v�l�Z�l�h�\���� �k�\�y�a�Z�g�g�u�o�� �k�� �^�j�m�]�b�f�b�� �b�g�n�_�d�p�b�h�g�g�u�f�b��

�a�Z�[�h�e�_�\�Z�g�b�y�f�b�� �>�����@���� �<���l�h���`�_�� �\�j�_�f�y�� �[�u�k�l�j�h�_�� �i�j�h�]�g�h�a�b�j�h�\�Z�g�b�_�� �l�_�q�_�g�b�y�� �b�� �b�k�o�h�^�Z��

�&�2�9�,�'���������k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �j�m�l�b�g�g�u�o�� �f�Z�j�d�_�j�h�\�� ���l�Z�d�b�o�����d�Z�d�� �i�Z�j�Z�f�_�l�j�u�� �h�[�s�_�]�h��

�Z�g�Z�e�b�a�Z�� �d�j�h�\�b�� �b�e�b�� �m�j�h�\�_�g�v�� �&���j�_�Z�d�l�b�\�g�h�]�h�� �[�_�e�d�Z���� �f�h�`�_�l�� �[�u�l�v�� �^�h�k�l�Z�l�h�q�g�h��

�w�n�n�_�d�l�b�\�g�u�f�� �b�� �h�l�g�h�k�b�l�_�e�v�g�h�� �^�_�r�_�\�u�f�� �j�_�r�_�g�b�_�f�� �\�� �k�e�m�q�Z�_�� �i�Z�g�^�_�f�b�b���� �d�h�l�h�j�m�x��

�f�h�`�_�l�� �\�u�a�\�Z�l�v�� �^�j�m�]�h�c�� �f�m�l�Z�g�l�� �6�$�5�6���&�R�9�������� �L�Z�d�Z�y�� �k�l�j�Z�l�_�]�b�y�� �i�h�^�j�Z�a�m�f�_�\�Z�_�l��

�k�m�s�_�k�l�\�_�g�g�h�_���m�k�d�h�j�_�g�b�_���f�_�^�b�p�b�g�k�d�h�c���k�h�j�l�b�j�h�\�d�b���^�e�y���h�l�[�h�j�Z���i�Z�p�b�_�g�l�h�\���b�a���]�j�m�i�i�u��

�j�b�k�d�Z�� �^�e�y�� �g�_�f�_�^�e�_�g�g�h�]�h�� �i�_�j�_�o�h�^�Z�� �g�Z�� �k�o�_�f�u�� �k�h�h�l�\�_�l�k�l�\�m�x�s�_�]�h�� �e�_�q�_�g�b�y���b��

�h�i�l�b�f�b�a�Z�p�b�b���j�Z�[�h�l�u���k�h�h�l�\�_�l�k�l�\�m�x�s�b�o���f�_�^�b�p�b�g�k�d�b�o���i�h�^�j�Z�a�^�_�e�_�g�b�c���>�����@�����L�h�q�g�h�k�l�v��

�i�j�h�]�g�h�a�b�j�h�\�Z�g�b�y���i�j�b���l�Z�d�h�f���h�k�g�h�\�Z�g�g�h�f���g�Z���F�H���i�h�^�o�h�^�_���k�h�k�l�Z�\�e�y�_�l���h�l���������^�h�������������Z��

�g�Z�b�[�h�e�_�_�� �q�m�\�k�l�\�b�l�_�e�v�g�u�f�b�� �b�� �k�i�_�p�b�n�b�q�g�u�f�b�� �i�j�_�^�b�d�l�h�j�Z�f�b�� �k�f�_�j�l�b�� �h�l�� �&�2�9�,�'��������

�y�\�e�y�x�l�k�y���\�h�a�j�Z�k�l�����k�g�b�`�_�g�g�h�_���g�Z�k�u�s�_�g�b�_���d�j�h�\�b���d�b�k�e�h�j�h�^�h�f�����i�h�\�u�r�_�g�g�u�c���m�j�h�\�_�g�v��

�e�Z�d�l�Z�l�^�_�]�b�^�j�h�]�_�g�Z�a�u�� �b�� �K���j�_�Z�d�l�b�\�g�h�]�h�� �[�_�e�d�Z�� �\�� �k�u�\�h�j�h�l�d�_�� �d�j�h�\�b���� �Z�� �l�Z�d�`�_��

�g�Z�j�m�r�_�g�g�Z�y�� �n�m�g�d�p�b�y�� �i�h�q�_�d�� ���d�� �i�j�b�f�_�j�m���� �\�� �j�_�a�m�e�v�l�Z�l�_�� �o�j�h�g�b�q�_�k�d�h�c�� �[�h�e�_�a�g�b���i�h�q�_�d����

�>�����±�����@���� �<���l�h���`�_�� �\�j�_�f�y�� �^�Z�g�g�u�_�� �n�Z�d�l�h�j�u�� �b���b�o�� �h�l�g�h�k�b�l�_�e�v�g�u�c�� �\�d�e�Z�^�� �\�� �k�f�_�j�l�g�h�k�l�v��

�k�m�s�_�k�l�\�_�g�g�h�� �\�Z�j�v�b�j�m�x�l�� �f�_�`�^�m�� �j�Z�a�e�b�q�g�u�f�b�� �k�l�j�Z�g�Z�f�b�� �b�� �d�e�b�g�b�d�Z�f�b�����\�_�j�h�y�l�g�h����

�\�k�e�_�^�k�l�\�b�_���j�Z�a�e�b�q�g�u�o���i�j�h�l�h�d�h�e�h�\���e�_�q�_�g�b�y���>�����±�����@���� 

�>�j�m�]�b�f�� �\�Z�`�g�u�f�� �Z�k�i�_�d�l�h�f���� �a�Z�q�Z�k�l�m�x�� �m�i�m�k�d�Z�_�f�u�f�� �\�� �j�Z�a�e�b�q�g�u�o��

�w�i�b�^�_�f�b�h�e�h�]�b�q�_�k�d�b�o�� �b�k�k�e�_�^�h�\�Z�g�b�y�o�� �&�2�9�,�'�������� ���\�� �l�h�f�� �q�b�k�e�_�� �k�\�y�a�Z�g�g�u�o�� �k���F�H����

�y�\�e�y�_�l�k�y�� �l�_�k�g�Z�y�� �d�h�j�j�_�e�y�p�b�y�� �f�g�h�]�b�o�� �i�j�_�^�b�d�l�h�j�h�\�� �k�� �i�h�e�h�f�� �b�� �\�h�a�j�Z�k�l�h�f�����^�\�m�o��

�g�_�h�l�t�_�f�e�_�f�u�o�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�o�� �d�Z�`�^�h�]�h�� �i�Z�p�b�_�g�l�Z�����B�k�k�e�_�^�h�\�Z�g�b�y�����\�� �d�h�l�h�j�u�o��

�i�Z�p�b�_�g�l�u�� �[�u�e�b�� �k�i�Z�j�_�g�u���i�h�� �i�h�e�m�� �b�� �\�h�a�j�Z�k�l�m�� �b�� �i�j�b�� �w�l�h�f�� �b�k�i�h�e�v�a�h�\�Z�e�b�k�v�� �i�h�^�o�h�^�u��

�F�H�����\�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �h�]�j�Z�g�b�q�_�g�u�� �i�j�h�n�b�e�b�j�h�\�Z�g�b�_�f�� �p�b�j�d�m�e�b�j�m�x�s�b�o�� �[�_�e�d�h�\��

���\�d�e�x�q�Z�y�� �p�b�l�h�d�b�g�u������ �e�b�i�b�^�h�\�����f�_�l�Z�[�h�e�b�l�h�\�� �b�� �f�b�d�j�h�J�G�D�����k�h�[�j�Z�g�g�u�o���^�h�� �b�e�b���\�h��

�\�j�_�f�y���]�h�k�i�b�l�Z�e�b�a�Z�p�b�b���k���p�_�e�v�x���i�j�h�]�g�h�a�b�j�h�\�Z�g�b�y���b�g�n�b�p�b�j�h�\�Z�g�b�y���i�Z�p�b�_�g�l�Z���6�$�5�6��

�&�R�9�������>�����±�����@���b�e�b�� �l�y�`�_�k�l�b�� �a�Z�[�h�e�_�\�Z�g�b�y�� �>�����±�����@���� �g�_�[�h�e�v�r�b�f�b�� �h�^�g�h�p�_�g�l�j�h�\�u�f�b��
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�b�k�k�e�_�^�h�\�Z�g�b�y�f�b�� �f�Z�j�d�_�j�h�\�� �d�h�Z�]�m�e�y�p�b�b�� �b�� �n�b�[�j�b�g�h�e�b�a�Z�� �\�� �i�j�h�]�g�h�a�b�j�h�\�Z�g�b�b��

�e�_�l�Z�e�v�g�h�]�h�� �b�k�o�h�^�Z�� �>�����@���� �Z�� �l�Z�d�`�_�� �b�k�k�e�_�^�h�\�Z�g�b�y�f�b�� �k�g�b�f�d�h�\�� �d�h�f�i�v�x�l�_�j�g�h�c��

�l�h�f�h�]�j�Z�n�b�b�� �e�_�]�d�b�o�� �>�����@���b�e�b�� �w�e�_�d�l�j�h�d�Z�j�^�b�h�]�j�Z�f�f�� �>�����@���^�e�y�� �^�b�Z�]�g�h�k�l�b�d�b�� �>�����@���b�e�b��

�b�k�d�e�x�q�_�g�b�y���>�����@���&�2�9�,�'�����������K�i�Z�j�b�\�Z�g�b�_���d�h�]�h�j�l���i�Z�p�b�_�g�l�h�\���\���w�l�b�o���b�k�k�e�_�^�h�\�Z�g�b�y�o���i�h��

�i�h�e�m���b���\�h�a�j�Z�k�l�m���i�h�a�\�h�e�b�e�h���i�j�h�y�k�g�b�l�v���b�k�l�b�g�g�u�_���i�Z�l�h�n�b�a�b�h�e�h�]�b�q�_�k�d�b�_���k�\�y�a�b���f�_�`�^�m��

�d�h�f�h�j�[�b�^�g�u�f�b�� �k�h�k�l�h�y�g�b�y�f�b���� �i�h�\�j�_�`�^�_�g�b�_�f�� �h�j�]�Z�g�h�\�� �b�� �k�u�\�h�j�h�l�h�q�g�u�f�b��

�[�b�h�f�Z�j�d�_�j�Z�f�b���� 

�L�_�f���g�_�� �f�_�g�_�_�����^�h�� �g�Z�k�l�h�y�s�_�]�h�� �\�j�_�f�_�g�b�� �g�_�� �[�u�e�h�� �i�j�h�\�_�^�_�g�h�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �i�h��

�j�Z�a�j�Z�[�h�l�d�_�� �b�g�k�l�j�m�f�_�g�l�h�\���B�B�� �^�e�y�� �i�j�h�]�g�h�a�b�j�h�\�Z�g�b�y�� �k�\�y�a�Z�g�g�h�]�h�� �k�� �&�2�9�,�'��������

�e�_�l�Z�e�v�g�h�]�h�� �b�k�o�h�^�Z�� �k�h�� �k�e�_�^�m�x�s�b�f�� �k�h�q�_�l�Z�g�b�_�f�� �i�j�b�a�g�Z�d�h�\���� ������ �f�g�h�]�h�p�_�g�l�j�h�\�h�c��

�o�Z�j�Z�d�l�_�j�����k�i�Z�j�b�\�Z�g�b�_���i�Z�p�b�_�g�l�h�\���i�h���i�h�e�m���b���\�h�a�j�Z�k�l�m�����b�k�i�h�e�v�a�h�\�Z�g�b�_���i�h�^�o�h�^�h�\���F�H��

�b�k�k�e�_�^�h�\�Z�g�b�y���� ������ �b�k�i�h�e�v�a�h�\�Z�g�b�_�� �g�_�k�i�_�p�b�n�b�q�g�u�o�� �i�j�_�^�b�d�l�h�j�h�\�� ���l�h�� �_�k�l�v��

�d�h�f�h�j�[�b�^�g�u�o�� �k�h�k�l�h�y�g�b�c�� �b�� �i�Z�j�Z�f�_�l�j�h�\�� �h�[�s�_�]�h�� �b�e�b�� �j�m�l�b�g�g�h�]�h�� �[�b�h�o�b�f�b�q�_�k�d�h�]�h��

�Z�g�Z�e�b�a�Z�� �d�j�h�\�b������ �D�j�h�f�_�� �l�h�]�h�����w�\�h�e�x�p�b�y�� �r�l�Z�f�f�h�\�� �6�$�5�6���&�R�9������ �b�� �m�\�_�e�b�q�_�g�b�_�� �^�h�e�b��

�\�Z�d�p�b�g�b�j�h�\�Z�g�g�h�]�h�� �g�Z�k�_�e�_�g�b�y�� �l�Z�d�`�_�� �f�h�`�_�l�� �\�e�b�y�l�v�� �g�Z�� �^�b�Z�]�g�h�k�l�b�q�_�k�d�m�x�� �b�e�b��

�i�j�_�^�b�d�l�b�\�g�m�x���p�_�g�g�h�k�l�v���^�Z�g�g�u�o���n�Z�d�l�h�j�h�\���k���l�_�q�_�g�b�_�f���\�j�_�f�_�g�b���>�����@�����I�h�w�l�h�f�m���h�^�g�h�c��

�b�a�� �a�Z�^�Z�q�� �w�l�h�]�h�� �]�h�^�Z�� �k�l�Z�e�h�� �i�j�h�\�_�^�_�g�b�_�� �l�j�_�o�p�_�g�l�j�h�\�h�]�h�� �d�j�h�k�k���\�Z�e�b�^�Z�p�b�h�g�g�h�]�h��

�b�k�k�e�_�^�h�\�Z�g�b�y�����\���d�h�l�h�j�h�_���[�u�e�b���\�d�e�x�q�_�g�u���k�i�Z�j�_�g�g�u�_���i�h���i�h�e�m���b���\�h�a�j�Z�k�l�m���i�Z�p�b�_�g�l�u���k��

�l�y�`�_�e�u�f�� �l�_�q�_�g�b�_�f�� �&�2�9�,�'���������� �i�h�k�l�m�i�b�\�r�b�_�� �\�� �h�l�^�_�e�_�g�b�_�� �j�_�Z�g�b�f�Z�p�b�b�� �b��

�b�g�l�_�g�k�b�\�g�h�c���l�_�j�Z�i�b�b�����b���d�h�l�h�j�h�_���b�k�i�h�e�v�a�h�\�Z�e�h���p�_�e�u�c���j�y�^���i�h�^�o�h�^�h�\���F�H���\���k�h�q�_�l�Z�g�b�b��

�k�� �g�Z�[�h�j�h�f�� �[�h�e�v�r�h�]�h�� �f�Z�k�k�b�\�Z�� �l�Z�[�e�b�q�g�u�o�� �d�e�b�g�b�q�_�k�d�b�o�� �b�� �e�Z�[�h�j�Z�l�h�j�g�u�o�� �^�Z�g�g�u�o�� �k��

�p�_�e�v�x���j�Z�a�j�Z�[�h�l�d�b���b�g�k�l�j�m�f�_�g�l�h�\���B�B�� 

�F�b�d�j�h�p�b�j�d�m�e�y�p�b�y���k�h�k�m�^�b�k�l�h�c���k�l�_�g�d�b���i�j�_�^�k�l�Z�\�e�_�g�Z���\���\�b�^�_���Y�D�V�D���Y�D�V�R�U�X�P�����9�9����

�b�� �f�h�`�_�l�� �b�f�_�l�v�� �d�Z�d�� �g�h�j�f�Z�e�v�g�m�x���� �l�Z�d�� �b�� �i�Z�l�h�e�h�]�b�q�_�k�d�m�x�� �i�j�b�j�h�^�m�� �>�����@���� �<��

�n�b�a�b�h�e�h�]�b�q�_�k�d�b�o�� �m�k�e�h�\�b�y�o�� �k�h�k�m�^�u�� �f�b�d�j�h�p�b�j�d�m�e�y�l�h�j�g�h�]�h�� �j�m�k�e�Z�� �\�k�l�j�_�q�Z�x�l�k�y���\��

�i�_�j�\�m�x�� �h�q�_�j�_�^�v�� �\�� �k�h�k�m�^�Z�o���� �^�b�Z�f�_�l�j�� �d�h�l�h�j�u�o�� �i�j�_�\�u�r�Z�_�l�� �������� �f�f�� �>�������������@���� �h�^�g�Z�d�h�� �\��

�j�_�a�m�e�v�l�Z�l�_���]�b�i�h�d�k�b�b���b�e�b���\�h�k�i�Z�e�_�g�b�y���b�o���f�h�`�g�h���\�k�l�j�_�l�b�l�v���^�Z�`�_���\���k�h�k�m�^�Z�o�����l�h�e�s�b�g�Z��

�k�l�_�g�d�b���d�h�l�h�j�u�o���f�_�g�v�r�_���^�b�n�n�m�a�b�h�g�g�h�]�h���i�j�_�^�_�e�Z���>�����@�����M���q�_�e�h�\�_�d�Z���9�9���i�j�b�k�m�l�k�l�\�m�x�l��
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�i�j�b�q�b�g�_�� �h�^�g�h�c�� �b�a�� �a�Z�^�Z�q�� �w�l�h�]�h�� �]�h�^�Z�� �[�u�e�Z�� �j�Z�a�j�Z�[�h�l�d�Z�� �h�i�l�b�f�Z�e�v�g�u�o���k�i�h�k�h�[�h�\��

�^�_�l�_�d�p�b�b�� �d�j�h�\�_�g�h�k�g�u�o�� �k�h�k�m�^�h�\�� �b�� �h�p�_�g�d�Z�� �i�h�^�o�h�^�h�\�� �d�� �^�b�n�n�_�j�_�g�p�b�Z�e�v�g�h�f�m��

�h�d�j�Z�r�b�\�Z�g�b�x�� �Z�j�l�_�j�b�Z�e�v�g�u�o���� �\�_�g�h�a�g�u�o�� �b�� �d�Z�i�b�e�e�y�j�g�u�o�� �k�h�k�m�^�h�\��
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�f�b�d�j�h�p�b�j�d�m�e�y�l�h�j�g�h�]�h���j�m�k�e�Z�����g�Z���i�j�b�f�_�j�_���k�_�l�b���9�9���[�h�e�v�r�h�c���i�h�^�d�h�`�g�h�c���\�_�g�u�����;�I�<����

�q�_�e�h�\�_�d�Z���b���Z�h�j�l�u���d�j�u�k�u���� 

�W�g�^�h�l�_�e�b�Z�e�v�g�h���f�_�a�_�g�o�b�f�Z�e�v�g�u�c�� �i�_�j�_�o�h�^�� ���W�g�^�h�F�L���� �y�\�e�y�_�l�k�y�� �h�^�g�b�f�� �b�a��

�g�Z�b�[�h�e�_�_���b�a�m�q�Z�_�f�u�o���n�_�g�h�f�_�g�h�\���w�g�^�h�l�_�e�b�Z�e�v�g�h�c���[�b�h�e�h�]�b�b�����k���h�^�g�h�c���k�l�h�j�h�g�u�����b�]�j�Z�y��

�g�_�a�Z�f�_�g�b�f�m�x�� �n�b�a�b�h�e�h�]�b�q�_�k�d�m�x�� �j�h�e�v�� �\�� �[�b�h�e�h�]�b�b�� �b�g�^�b�\�b�^�m�Z�e�v�g�h�]�h�� �j�Z�a�\�b�l�b�y���� �Z�� �k��

�^�j�m�]�h�c�� �±�� �h�[�e�Z�^�Z�y�� �g�_�k�h�f�g�_�g�g�h�c�� �i�Z�l�h�n�b�a�b�h�e�h�]�b�q�_�k�d�h�c�� �a�g�Z�q�b�f�h�k�l�v�x�� �\�� �j�Z�a�\�b�l�b�b��

�Z�l�_�j�h�k�d�e�_�j�h�a�Z���� �j�_�k�l�_�g�h�a�Z�� �b�� �n�b�[�j�h�a�Z�� �f�b�h�d�Z�j�^�Z�� �>�����±�������@���� �K�m�s�g�h�k�l�v�� �^�Z�g�g�h�]�h��

�i�j�h�p�_�k�k�Z���a�Z�d�e�x�q�Z�_�l�k�y���\���i�h�w�l�Z�i�g�h�c���l�j�Z�g�k�^�b�n�n�_�j�_�g�p�b�j�h�\�d�_���w�g�^�h�l�_�e�b�Z�e�v�g�u�o���d�e�_�l�h�d��

���W�D���� �\�� �f�_�a�_�g�o�b�f�Z�e�v�g�u�_���� �q�l�h�� �k�h�i�j�h�\�h�`�^�Z�_�l�k�y�� �i�h�k�l�_�i�_�g�g�h�c�� �m�l�j�Z�l�h�c�� �w�d�k�i�j�_�k�k�b�b��

�f�Z�j�d�_�j�h�\�� �w�g�^�h�l�_�e�b�Z�e�v�g�h�c�� �^�b�n�n�_�j�_�g�p�b�j�h�\�d�b�� ���&�'�������3�(�&�$�0������ �9�(���d�Z�^�]�_�j�b�g�Z����

�n�Z�d�l�h�j�Z�� �n�h�g�� �<�b�e�e�_�[�j�Z�g�^�Z�� ���9�:�)������ �l�j�Z�g�k�d�j�b�i�p�b�h�g�g�h�]�h�� �n�Z�d�l�h�j�Z�� �(�5�*�����b��

�i�j�b�h�[�j�_�l�_�g�b�_�f�� �w�d�k�i�j�_�k�k�b�b�� �f�Z�j�d�_�j�h�\�� �f�_�a�_�g�o�b�f�Z�e�v�g�h�c�� �^�b�n�n�_�j�_�g�p�b�j�h�\�d�b��

���n�b�[�j�h�[�e�Z�k�l���Z�k�k�h�p�b�b�j�h�\�Z�g�g�h�]�h�� �[�_�e�d�Z���� �n�b�[�j�h�[�e�Z�k�l���k�i�_�p�b�n�b�q�g�h�]�h�� �[�_�e�d�Z���� �Z�e�v�n�Z��

�Z�d�l�b�g�Z���]�e�Z�^�d�b�o���f�u�r�p�������Z���l�Z�d�`�_���i�h�\�u�r�_�g�g�h�c���k�i�h�k�h�[�g�h�k�l�v�x���d���k�b�g�l�_�a�m���d�h�f�i�h�g�_�g�l�h�\��

�\�g�_�d�e�_�l�h�q�g�h�]�h�� �f�Z�l�j�b�d�k�Z�� ���\�� �q�Z�k�l�g�h�k�l�b���� �d�h�e�e�Z�]�_�g�Z���,���l�b�i�Z���� �>�����±�������@���� �>�Z�g�g�Z�y�� �k�f�_�g�Z��

�l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�o�� �i�j�h�]�j�Z�f�f�� �h�k�m�s�_�k�l�\�e�y�_�l�k�y�� �i�h�^�� �m�i�j�Z�\�e�_�g�b�_�f�� �j�y�^�Z��

�k�i�_�p�b�n�b�q�_�k�d�b�o�� �l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�o�� �n�Z�d�l�h�j�h�\���� �d�� �d�h�l�h�j�u�f�� �l�j�Z�^�b�p�b�h�g�g�h�� �h�l�g�h�k�y�l��

�6�Q�D�L�O�����6�O�X�J�����7�:�,�6�7�������=�(�%�����b���*�$�7�$�����>�����±�������@���� 

�K�� �p�_�e�v�x�� �^�_�l�_�d�p�b�b�� �W�g�^�h�F�L�� �b�k�i�h�e�v�a�m�x�l�� �j�y�^�� �f�_�l�h�^�h�\�� �f�h�e�_�d�m�e�y�j�g�h�c�� �b��

�d�e�_�l�h�q�g�h�c�� �[�b�h�e�h�]�b�b���� �\�d�e�x�q�Z�y�� �d�h�e�b�q�_�k�l�\�_�g�g�m�x�� �i�h�e�b�f�_�j�Z�a�g�m�x�� �p�_�i�g�m�x�� �j�_�Z�d�p�b�x��

�i�h�k�e�_�� �h�[�j�Z�l�g�h�c�� �l�j�Z�g�k�d�j�b�i�p�b�b�� ���H�L���d�I�P�J������ �b�f�f�m�g�h�[�e�h�l�l�b�g�]�� �b��

�b�f�f�m�g�h�n�e�x�h�j�_�k�p�_�g�l�g�h�_���h�d�j�Z�r�b�\�Z�g�b�_�����d�h�l�h�j�u�_���\���k�h�\�h�d�m�i�g�h�k�l�b���i�h�a�\�h�e�y�x�l���h�p�_�g�b�l�v��

�j�_�Z�e�b�a�Z�p�b�x�� �w�g�^�h�l�_�e�b�Z�e�v�g�h�c�� �b�� �f�_�a�_�g�o�b�f�Z�e�v�g�h�c�� �l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�o�� �b��

�l�j�Z�g�k�e�y�p�b�h�g�g�h�c�� �i�j�h�]�j�Z�f�f���� �Z�� �l�Z�d�`�_�� �\�b�a�m�Z�e�b�a�b�j�h�\�Z�l�v�� �^�Z�g�g�u�_�� �b�a�f�_�g�_�g�b�y�� �>�����±�������@����

�I�Z�l�h�f�h�j�n�h�e�h�]�b�q�_�k�d�b�f�� �i�h�k�e�_�^�k�l�\�b�_�f�� �W�g�^�h�F�L�� �y�\�e�y�_�l�k�y�� �k�f�_�g�Z�� �i�j�h�^�h�e�]�h�\�Z�l�h�c��

���\�u�l�y�g�m�l�h�c�����m�^�e�b�g�_�g�g�h�c�����n�h�j�f�u�����o�Z�j�Z�d�l�_�j�g�h�c���^�e�y���W�D���\���k�l�Z�l�b�q�_�k�d�b�o���m�k�e�h�\�b�y�o���b���i�j�b��

�\�h�a�^�_�c�k�l�\�b�b���e�Z�f�b�g�Z�j�g�h�]�h���i�h�l�h�d�Z�����g�Z���l�b�i�b�q�g�m�x���^�e�y���d�e�_�l�h�d���f�_�a�_�g�o�b�f�Z�e�v�g�h�]�h���j�y�^�Z��

�i�h�e�b�f�h�j�n�g�m�x�� �>�����±�������@�����,�Q�� �Y�L�W�U�R�� �b�a�f�_�g�_�g�b�_�� �d�e�_�l�h�q�g�h�c�� �]�_�h�f�_�l�j�b�b�� �p�_�e�_�k�h�h�[�j�Z�a�g�h��

�^�_�l�_�d�l�b�j�h�\�Z�l�v�� �i�j�b�� �i�h�f�h�s�b�� �n�Z�a�h�\�h���d�h�g�l�j�Z�k�l�g�h�c�� �f�b�d�j�h�k�d�h�i�b�b�� �b�e�b��

�b�f�f�m�g�h�n�e�x�h�j�_�k�p�_�g�l�g�h�]�h�� �h�d�j�Z�r�b�\�Z�g�b�y�� ���d�� �i�j�b�f�_�j�m���� �k�h�q�_�l�Z�y�� �h�d�j�Z�r�b�\�Z�g�b�_��
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�\�u�r�_�m�d�Z�a�Z�g�g�u�o�� �w�g�^�h�l�_�e�b�Z�e�v�g�u�o�� �b�e�b�� �f�_�a�_�g�o�b�f�Z�e�v�g�u�o�� �f�Z�j�d�_�j�h�\�� �k�� �h�d�j�Z�r�b�\�Z�g�b�_�f��

�g�Z�� �)���Z�d�l�b�g���� �>�����������������@�����L�Q�� �Y�L�Y�R�� �±�� �i�h�k�j�_�^�k�l�\�h�f�� �k�d�Z�g�b�j�m�x�s�_�c�� �w�e�_�d�l�j�h�g�g�h�c��

�f�b�d�j�h�k�d�h�i�b�b�� �\�� �h�[�j�Z�l�g�h���j�Z�k�k�_�y�g�g�u�o�� �w�e�_�d�l�j�h�g�Z�o�� �i�h�k�e�_�� �a�Z�e�b�\�d�b�� �p�_�e�v�g�u�o�� �l�d�Z�g�_�c�� �\��

�w�i�h�d�k�b�^�g�m�x���k�f�h�e�m���>�������@�� 

�G�_�k�f�h�l�j�y�� �g�Z�� �k�h�l�g�b�� �i�m�[�e�b�d�Z�p�b�c���� �i�h�k�\�y�s�_�g�g�u�o�� �i�j�h�[�e�_�f�_�� �W�g�^�h�F�L���� �\��

�j�m�k�k�d�h�y�a�u�q�g�h�c�� �e�b�l�_�j�Z�l�m�j�_�� �i�j�Z�d�l�b�q�_�k�d�b�� �h�l�k�m�l�k�l�\�m�x�l�� �y�k�g�u�_�� �i�j�Z�d�l�b�q�_�k�d�b�_��

�j�_�d�h�f�_�g�^�Z�p�b�b�� �i�h�� �f�_�l�h�^�h�e�h�]�b�b�� �_�]�h�� �^�_�l�_�d�p�b�b���� �k�e�_�^�k�l�\�b�_�f�� �q�_�]�h�� �y�\�e�y�_�l�k�y��

�g�_�k�h�\�_�j�r�_�g�g�u�c�� �^�b�a�Z�c�g�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �\�� �w�l�h�f�� �g�Z�i�j�Z�\�e�_�g�b�b�� �\�� �j�y�^�_�� �h�l�d�j�u�l�u�o��

���g�Z�m�q�g�u�_�� �k�l�Z�l�v�b�� �b�� �^�h�d�e�Z�^�u���� �b�� �a�Z�d�j�u�l�u�o�� ���i�j�h�_�d�l�g�h���k�f�_�l�g�Z�y�� �b�� �h�l�q�_�l�g�Z�y��

�^�h�d�m�f�_�g�l�Z�p�b�y�� �g�Z�m�q�g�u�o�� �d�h�e�e�_�d�l�b�\�h�\���� �b�k�l�h�q�g�b�d�h�\���� �I�h�w�l�h�f�m�� �d�h�e�e�_�d�l�b�\�h�f�� �[�u�e�Z��

�i�h�k�l�Z�\�e�_�g�Z���a�Z�^�Z�q�Z�� �i�h�� �j�Z�a�j�Z�[�h�l�d�_�� �Z�e�]�h�j�b�l�f�Z�� �b�� �Z�g�Z�e�b�a�m���i�j�b�f�_�g�b�f�h�k�l�b�� �d�h�g�d�j�_�l�g�u�o��

�b�g�k�l�j�m�f�_�g�l�h�\���^�e�y���^�_�l�_�d�p�b�b���W�g�^�h�F�L���L�Q���Y�L�W�U�R�� 

 



 22 

�H�K�G�H�<�G�:�Y���Q�:�K�L�V  

 

1. �I�?�J�H�J�:�E�V�G�U�C���I�J�B�?�F���P�B�L�J�:�L�:���F�:�=�G�B�Y���I�H�A�<�H�E�Y�?�L���K�G�B�A�B�L�V��

�M�J�H�<�?�G�V���H�;�S�?�=�H���B���B�H�G�B�A�B�J�H�<�:�G�G�H�=�H���D�:�E�V�P�B�Y���M���$�3�2�(-

�G�H�D�:�M�L�G�U�O���F�U�R�?�C 

 

 �<�� �j�Z�f�d�Z�o�� �i�j�h�\�_�^�_�g�b�y�� �i�_�j�\�h�]�h�� �w�l�Z�i�Z�� �^�h�d�e�b�g�b�q�_�k�d�b�o�� �b�k�i�u�l�Z�g�b�c��

�w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�c�� �l�_�j�Z�i�b�b�� �^�e�y�� �d�h�j�j�_�d�p�b�b�� �g�Z�j�m�r�_�g�b�c�� �f�b�g�_�j�Z�e�v�g�h�]�h�� �]�h�f�_�h�k�l�Z�a�Z��

���d�h�l�h�j�u�_���� �d�Z�d�� �m�d�Z�a�Z�g�h�� �\�h�� �\�\�h�^�g�h�c�� �q�Z�k�l�b���� �Z�k�k�h�p�b�b�j�h�\�Z�g�u�� �k�� �i�h�\�u�r�_�g�g�u�f�� �j�b�k�d�h�f��

�j�Z�a�\�b�l�b�y���]�_�f�h�^�b�g�Z�f�b�q�_�k�d�b���a�g�Z�q�b�f�h�]�h���Z�l�_�j�h�k�d�e�_�j�h�a�Z�����h�k�l�j�u�o���k�_�j�^�_�q�g�h-�k�h�k�m�^�b�k�l�u�o��

�k�h�[�u�l�b�c�� �b�� �k�_�j�^�_�q�g�h-�k�h�k�m�^�b�k�l�h�c�� �k�f�_�j�l�b���� �[�u�e�h�� �i�j�h�\�_�^�_�g�h�� �b�k�k�e�_�^�h�\�Z�g�b�_�� �g�Z��ApoE-

�g�h�d�Z�m�l�g�u�o���f�u�r�Z�o�����<�k�_�]�h���\���b�k�k�e�_�^�h�\�Z�g�b�_���[�u�e�h���\�d�e�x�q�_�g�h���������f�u�r�_�c�����i�h���������f�u�r�_�c��

�\���d�h�g�l�j�h�e�v�g�h�c���b���w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�c���]�j�m�i�i�Z�o�����b�a���g�b�o���i�h���������k�Z�f�h�d���b���i�h���������k�Z�f�p�h�\�����\��

�\�h�a�j�Z�k�l�_�� �§�� ���� �]�h�^�Z���� �d�h�l�h�j�u�_�� �g�Z�� �i�j�h�l�y�`�_�g�b�b�� ���� �f�_�k�y�p�_�\�� �������� �g�_�^�_�e�v���� �i�h�e�m�q�Z�e�b 

�j�Z�k�l�\�h�j�_�g�g�u�c�� �\�� �i�b�l�v�_�\�h�c�� �\�h�^�_�� �p�b�l�j�Z�l�� �f�Z�]�g�b�y�� �\�� �^�h�a�_�� ������������ �f�]���k�m�l�� ���j�Z�k�k�q�b�l�Z�g�g�Z�y��

animal equivalent dose). 

�J�Z�k�q�_�l�� �^�h�a�u�� �p�b�l�j�Z�l�Z�� �f�Z�]�g�b�y�� �[�u�e�� �h�k�g�h�\�Z�g�� �g�Z�� �j�Z�k�q�_�l�_�� �^�h�a�u�� �f�Z�]�g�b�y�� ���d�Z�d��

�d�j�b�l�b�q�g�h�]�h�� �^�e�y�� �i�_�j�_�^�h�a�b�j�h�\�d�b�� �^�_�c�k�l�\�m�x�s�_�]�h�� �\�_�s�_�k�l�\�Z���� �I�j�b�g�p�b�i�� �j�Z�k�q�_�l�Z�� �^�h�a�u��

�f�Z�]�g�b�y�����D�Q�L�P�D�O���H�T�X�L�Y�D�O�H�Q�W���G�R�V�H�����[�u�e �h�k�g�h�\�Z�g���g�Z���j�_�d�h�f�_�g�^�Z�p�b�y�o��FDA [105]): 

���������f�]���������������f�e�������k�m�l��� �����������f�]���f�e���k�m�l���± �l�_�j�Z�i�_�\�l�b�q�_�k�d�Z�y���^�h�a�Z���^�e�y���q�_�e�h�\�_�d�Z 

1. �D�h�g�\�_�j�l�Z�p�b�y���^�h�a�u���^�e�y�� �q�_�e�h�\�_�d�Z����human dose���� �\�� �f�]���d�]�� �\���^�h�a�m���^�e�y�� �`�b�\�h�l�g�h�]�h��

(animal equivalent dose�����\���f�]���d�]���� 

���������f�]�������������d�]��� �����������f�]���d�] 

���������f�]���d�]���
���������������n�Z�d�l�h�j��FDA����� ���������������f�]���d�] 

�������������f�]���d�]���
�������������d�]��� ���������������f�]�����k�m�l�h�q�g�Z�y���^�h�a�Z���f�Z�]�g�b�y���^�e�y���f�u�r�b�� 

2. �����f�u�r�v���§���������f�e���\���^�_�g�v�����b�a���n�e�Z�d�h�g�Z�����������f�e���g�Z���g�_�^�_�e�x�� 

3. �������������f�]�������������f�e�������k�m�l��� �����������������f�]���f�e���k�m�l���± �l�_�j�Z�i�_�\�l�b�q�_�k�d�Z�y���^�h�a�Z���^�e�y���f�u�r�b 

4. �������������f�]���������������f�e�������g�_�^���± �\���h�^�b�g���n�e�Z�d�h�g���^�e�y���h�^�g�h�c���f�u�r�b 
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5. �<�� ���������� �f�]�� �p�b�l�j�Z�l�Z�� �f�Z�]�g�b�y�� �k�h�^�_�j�`�b�l�k�y�� �������� �f�]�� �f�Z�]�g�b�y���� �k�h�h�l�\�_�l�k�l�\�_�g�g�h����

�g�_�h�[�o�h�^�b�f�h���m�f�g�h�`�b�l�v���^�h�a�m���g�Z�����������������������������f�]���
���������������§�����������f�]���p�b�l�j�Z�l�Z���f�Z�]�g�b�y��

�������������f�e�������g�_�^���± �\���h�^�b�g���n�e�Z�d�h�g���^�e�y���h�^�g�h�c���f�u�r�b�� 

�I�h���a�Z�\�_�j�r�_�g�b�b���b�k�k�e�_�^�h�\�Z�g�b�y�� ���\���\�h�a�j�Z�k�l�_���§���������� �]�h�^�Z���� �f�u�r�b���[�u�e�b���\�u�\�_�^�_�g�u���b�a��

�w�d�k�i�_�j�b�f�_�g�l�Z�� �k�� �i�h�k�e�_�^�m�x�s�b�f�� �a�Z�[�h�j�h�f�� �k�u�\�h�j�h�l�d�b�� �d�j�h�\�b�� �b�� �[�b�h�o�b�f�b�q�_�k�d�b�f��

�Z�g�Z�e�b�a�h�f�� �i�Z�j�Z�f�_�l�j�h�\�� �f�b�g�_�j�Z�e�v�g�h�]�h�� �]�h�f�_�h�k�l�Z�a�Z�� ���b�a�f�_�j�_�g�b�_�� �f�h�e�y�j�g�h�c��

�d�h�g�p�_�g�l�j�Z�p�b�b�� �h�[�s�_�]�h�� �b�� �b�h�g�b�a�b�j�h�\�Z�g�g�h�]�h�� �d�Z�e�v�p�b�y���� �f�h�e�y�j�g�h�c�� �d�h�g�p�_�g�l�j�Z�p�b�b��

�f�Z�]�g�b�y�����f�h�e�y�j�g�h�c���d�h�g�p�_�g�l�j�Z�p�b�b���g�_�h�j�]�Z�g�b�q�_�k�d�h�]�h���n�h�k�n�h�j�Z�����d�h�g�p�_�g�l�j�Z�p�b�b���h�[�s�_�]�h��

�[�_�e�d�Z�����d�h�g�p�_�g�l�j�Z�p�b�b���Z�e�v�[�m�f�b�g�Z�������Z���l�Z�d�`�_���i�Z�j�Z�f�_�l�j�h�\���e�b�i�b�^�g�h�]�h���k�h�k�l�Z�\�Z�����f�h�e�y�j�g�Z�y��

�d�h�g�p�_�g�l�j�Z�p�b�y�� �h�[�s�_�]�h�� �o�h�e�_�k�l�_�j�b�g�Z���� �e�b�i�h�i�j�h�l�_�b�g�h�\�� �\�u�k�h�d�h�c�� �i�e�h�l�g�h�k�l�b����

�e�b�i�h�i�j�h�l�_�b�g�h�\�� �g�b�a�d�h�c�� �i�e�h�l�g�h�k�l�b���� �j�Z�k�q�_�l�� �b�g�^�_�d�k�Z�� �Z�l�_�j�h�]�_�g�g�h�k�l�b���� �f�h�e�y�j�g�Z�y��

�d�h�g�p�_�g�l�j�Z�p�b�y�� �l�j�b�]�e�b�p�_�j�b�^�h�\������ �f�h�e�y�j�g�h�c�� �d�h�g�p�_�g�l�j�Z�p�b�b�� �]�e�x�d�h�a�u���� �i�Z�j�Z�f�_�l�j�h�\��

�]�h�f�_�h�k�l�Z�a�Z�� �i�_�q�_�g�b�� ���m�j�h�\�_�g�v�� �Z�k�i�Z�j�l�Z�l�Z�f�b�g�h�l�j�Z�g�k�n�_�j�Z�a�u����

�Z�e�Z�g�b�g�Z�f�b�g�h�l�j�Z�g�k�n�_�j�Z�a�u���� �]�Z�f�f�Z-�]�e�m�l�Z�f�b�e�l�j�Z�g�k�n�_�j�Z�a�u���� �h�[�s�_�]�h�� �b�� �i�j�y�f�h�]�h��

�[�b�e�b�j�m�[�b�g�Z������ �f�h�e�y�j�g�h�c�� �d�h�g�p�_�g�l�j�Z�p�b�b�� �f�h�q�_�\�h�c�� �d�b�k�e�h�l�u���� �i�Z�j�Z�f�_�l�j�h�\�� �]�h�f�_�h�k�l�Z�a�Z��

�i�h�q�_�d�� ���f�h�e�y�j�g�Z�y�� �d�h�g�p�_�g�l�j�Z�p�b�y�� �d�j�_�Z�l�b�g�b�g�Z���� �f�h�q�_�\�b�g�u������ �d�h�g�p�_�g�l�j�Z�p�b�b�� �K-

�j�_�Z�d�l�b�\�g�h�]�h���[�_�e�d�Z���b���d�h�g�p�_�g�l�j�Z�p�b�b���`�_�e�_�a�Z�����J�_�a�m�e�v�l�Z�l�u���b�k�k�e�_�^�h�\�Z�g�b�y���i�j�_�^�k�l�Z�\�e�_�g�u��

�\���l�Z�[�e���������b���g�Z���j�b�k���������� 

 

�L�Z�[�e�b�p�Z�� ���� �:�g�Z�e�b�a�� �[�b�h�o�b�f�b�q�_�k�d�b�o�� �i�Z�j�Z�f�_�l�j�h�\�� �k�u�\�h�j�h�l�d�b�� �d�j�h�\�b�� �m�� ������-�e�_�l�g�b�o��

ApoE-�g�h�d�Z�m�l�g�u�o�� �f�u�r�_�c���� �i�h�e�m�q�Z�\�r�b�o�� �b�e�b�� �g�_�� �i�h�e�m�q�Z�\�r�b�o �j�Z�k�l�\�h�j�_�g�g�u�c�� �\��

�i�b�l�v�_�\�h�c���\�h�^�_���p�b�l�j�Z�l���f�Z�]�g�b�y �\���^�h�a�_���������������f�]���k�m�l. 

�I�Z�j�Z�f�_�l�j���[�b�h�o�b�f�b�q�_�k�d�h�]�h��

�Z�g�Z�e�b�a�Z���d�j�h�\�b 

�F�u�r�b�����g�_��

�i�h�e�m�q�Z�\�r�b�_��

�p�b�l�j�Z�l���f�Z�]�g�b�y 

�F�u�r�b, 

�i�h�e�m�q�Z�\�r�b�_��

�p�b�l�j�Z�l���f�Z�]�g�b�y 

P 

�F�h�e�y�j�g�Z�y���d�h�g�p�_�g�l�j�Z�p�b�y���h�[�s�_�]�h��

�d�Z�e�v�p�b�y �\���k�u�\�h�j�h�l�d�_���d�j�h�\�b�����f�f�h�e�v���e����

�f�_�^�b�Z�g�Z���>�F�D�B�@ 

2,50 [2,37-2,70] 2,30 [2,20-2,40] 0,005 
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�F�h�e�y�j�g�Z�y���d�h�g�p�_�g�l�j�Z�p�b�y��

�b�h�g�b�a�b�j�h�\�Z�g�g�h�]�h���d�Z�e�v�p�b�y �\��

�k�u�\�h�j�h�l�d�_���d�j�h�\�b�����f�f�h�e�v���e�����f�_�^�b�Z�g�Z��

�>�F�D�B�@ 

1,08 [1,03-1,15] 1,05 [1,01-1,07] 0,025 

�F�h�e�y�j�g�Z�y���d�h�g�p�_�g�l�j�Z�p�b�y���n�h�k�n�h�j�Z �\��

�k�u�\�h�j�h�l�d�_���d�j�h�\�b�����f�f�h�e�v���e�����f�_�^�b�Z�g�Z��

�>�F�D�B�@ 

2,26 [2,08-2,41] 2,11 [1,94-2,48] 0,41 

�F�h�e�y�j�g�Z�y���d�h�g�p�_�g�l�j�Z�p�b�y���f�Z�]�g�b�y �\��

�k�u�\�h�j�h�l�d�_���d�j�h�\�b�����f�f�h�e�v���e�����f�_�^�b�Z�g�Z��

�>�F�D�B�@ 

1,26 [1,17-1,34] 1,29 [1,08-1,40] 0,72 

�D�h�g�p�_�g�l�j�Z�p�b�y���h�[�s�_�]�h���[�_�e�d�Z �\��

�k�u�\�h�j�h�l�d�_���d�j�h�\�b�����]���e�����f�_�^�b�Z�g�Z��

�>�F�D�B�@ 

49,0 [46,0-51,0] 50,0 [43,5-55,5] 0,50 

�D�h�g�p�_�g�l�j�Z�p�b�y���Z�e�v�[�m�f�b�g�Z �\��

�k�u�\�h�j�h�l�d�_���d�j�h�\�b�����]���e�����f�_�^�b�Z�g�Z��

�>�F�D�B�@ 

25,0 [23,0-27,0] 25,0 [22,5-27,0] 0,99 

�M�j�h�\�_�g�v �s�_�e�h�q�g�h�c���n�h�k�n�Z�l�Z�a�u �\��

�k�u�\�h�j�h�l�d�_���d�j�h�\�b�����?�>���e�����f�_�^�b�Z�g�Z��

�>�F�D�B�@ 

66,0 [55,5-93,0] 78,5 [66,5-111,5] 0,09 

�F�h�e�y�j�g�Z�y���d�h�g�p�_�g�l�j�Z�p�b�y���h�[�s�_�]�h��

�o�h�e�_�k�l�_�j�b�g�Z �\���k�u�\�h�j�h�l�d�_���d�j�h�\�b����

�f�f�h�e�v���e�����f�_�^�b�Z�g�Z���>�F�D�B�@ 

5,6 [3,0-9,1] 6,0 [2,2-8,9] 0,90 

�F�h�e�y�j�g�Z�y���d�h�g�p�_�g�l�j�Z�p�b�y��

�e�b�i�h�i�j�h�l�_�b�g�h�\���\�u�k�h�d�h�c���i�e�h�l�g�h�k�l�b �\��

�k�u�\�h�j�h�l�d�_���d�j�h�\�b�����f�f�h�e�v���e�����f�_�^�b�Z�g�Z��

�>�F�D�B�@ 

2,10 [1,61-4,06] 2,48 [1,65-5,90] 0,39 

�F�h�e�y�j�g�Z�y���d�h�g�p�_�g�l�j�Z�p�b�y��

�e�b�i�h�i�j�h�l�_�b�g�h�\���g�b�a�d�h�c���i�e�h�l�g�h�k�l�b �\��
2,74 [1,39-5,98] 3,75 [0,31-6,18] 0,93 
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�k�u�\�h�j�h�l�d�_���d�j�h�\�b�����f�f�h�e�v���e�����f�_�^�b�Z�g�Z��

�>�F�D�B�@ 

�B�g�^�_�d�k���Z�l�_�j�h�]�_�g�g�h�k�l�b�����H�l�g�h�r�_�g�b�_ 

�e�b�i�h�i�j�h�l�_�b�g�h�\���g�b�a�d�h�c �i�e�h�l�g�h�k�l�b �d��

�e�b�i�h�i�j�h�l�_�b�g�Z�f���\�u�k�h�d�h�c���i�e�h�l�g�h�k�l�b) 

1,35 [0,88-1,70] 0,84 [0,41-1,57] 0,14 

�F�h�e�y�j�g�Z�y���d�h�g�p�_�g�l�j�Z�p�b�y��

�l�j�b�]�e�b�p�_�j�b�^�h�\���\���k�u�\�h�j�h�l�d�_���d�j�h�\�b����

�f�f�h�e�v���e�����f�_�^�b�Z�g�Z���>�F�D�B�@ 

1,00 [0,80-1,47] 0,90 [0,63-1,40] 0,26 

�F�h�e�y�j�g�Z�y���d�h�g�p�_�g�l�j�Z�p�b�y���]�e�x�d�h�a�u���\��

�k�u�\�h�j�h�l�d�_���d�j�h�\�b�����f�f�h�e�v���e�����f�_�^�b�Z�g�Z��

�>�F�D�B�@ 

11,3 [9,6-15,1] 13,5 [10,4-15,1] 0,31 

�M�j�h�\�_�g�v �Z�k�i�Z�j�l�Z�l�Z�f�b�g�h�l�j�Z�g�k�n�_�j�Z�a�u 

�\���k�u�\�h�j�h�l�d�_���d�j�h�\�b�����?�>���e�����f�_�^�b�Z�g�Z��

�>�F�D�B�@ 

68,0 [26,5-91,0] 70,0 [52,5-90,0] 0,65 

�M�j�h�\�_�g�v �Z�e�Z�g�b�g�Z�f�b�g�h�l�j�Z�g�k�n�_�j�Z�a�u �\��

�k�u�\�h�j�h�l�d�_���d�j�h�\�b�����?�>���e�����f�_�^�b�Z�g�Z��

�>�F�D�B�@ 

50,0 [35,5-76,0] 34,0 [29,0-45,0] 0,015 

�M�j�h�\�_�g�v �]�Z�f�f�Z-

�]�e�m�l�Z�f�b�e�l�j�Z�g�k�n�_�j�Z�a�u �\���k�u�\�h�j�h�l�d�_��

�d�j�h�\�b�����?�>���e�����f�_�^�b�Z�g�Z���>�F�D�B�@ 

4,0 [1,5-7,0] 2,0 [2,0-4,8] 0,30 

�F�h�e�y�j�g�Z�y���d�h�g�p�_�g�l�j�Z�p�b�y���h�[�s�_�]�h��

�[�b�e�b�j�m�[�b�g�Z���\���k�u�\�h�j�h�l�d�_���d�j�h�\�b����

�f�d�f�h�e�v���e�� �f�_�^�b�Z�g�Z���>�F�D�B] 

5,90 [4,45-6,65] 5,90 [3,85-6,75] 0,91 

�F�h�e�y�j�g�Z�y���d�h�g�p�_�g�l�j�Z�p�b�y���i�j�y�f�h�]�h��

�[�b�e�b�j�m�[�b�g�Z���\���k�u�\�h�j�h�l�d�_���d�j�h�\�b����

�f�d�f�h�e�v���e�����f�_�^�b�Z�g�Z���>�F�D�B] 

2,30 [1,35-2,60] 1,70 [0,75-3,10] 0,61 

�F�h�e�y�j�g�Z�y���d�h�g�p�_�g�l�j�Z�p�b�y���f�h�q�_�\�h�c��

�d�b�k�e�h�l�u���\���k�u�\�h�j�h�l�d�_���d�j�h�\�b����

�f�d�f�h�e�v���e�����f�_�^�b�Z�g�Z���>�F�D�B] 

118,0 [80,0-

152,5] 

105,0 [81,5-

160,0] 
0,82 
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�F�h�e�y�j�g�Z�y���d�h�g�p�_�g�l�j�Z�p�b�y���d�j�_�Z�l�b�g�b�g�Z��

�\���k�u�\�h�j�h�l�d�_���d�j�h�\�b�����f�d�f�h�e�v���e����

�f�_�^�b�Z�g�Z���>�F�D�B] 

17,0 [9,0-22,0] 15,0 [9,5-29,0] 0,90 

�F�h�e�y�j�g�Z�y���d�h�g�p�_�g�l�j�Z�p�b�y���f�h�q�_�\�b�g�u���\��

�k�u�\�h�j�h�l�d�_���d�j�h�\�b�����f�f�h�e�v���e�����f�_�^�b�Z�g�Z��

�>�F�D�B] 

11,5 [9,9-13,3] 10,7 [8,6-12,3] 0,18 

�D�h�g�p�_�g�l�j�Z�p�b�y���K-�j�_�Z�d�l�b�\�g�h�]�h���[�_�e�d�Z 

�\���k�u�\�h�j�h�l�d�_���d�j�h�\�b�����]���e�����f�_�^�b�Z�g�Z��

�>�F�D�B�@ 

1,0 [0,0-3,0] 2,0 [1,0-2,0] 0,74 

�F�h�e�y�j�g�Z�y���d�h�g�p�_�g�l�j�Z�p�b�y���`�_�e�_�a�Z���\��

�k�u�\�h�j�h�l�d�_���d�j�h�\�b�����f�d�f�h�e�v���e�����f�_�^�b�Z�g�Z��

�>�F�D�B] 

28,7 [22,3-32,4] 27,9 [21,9-31,9] 0,87 
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�J�b�k�m�g�h�d�� ���� �:�g�Z�e�b�a�� �[�b�h�o�b�f�b�q�_�k�d�b�o�� �i�Z�j�Z�f�_�l�j�h�\�� �f�b�g�_�j�Z�e�v�g�h�]�h�� �]�h�f�_�h�k�l�Z�a�Z�� �m��1,5-

�e�_�l�g�b�o��ApoE-�g�h�d�Z�m�l�g�u�o���f�u�r�_�c�����i�h�e�m�q�Z�\�r�b�o���b�e�b���g�_���i�h�e�m�q�Z�\�r�b�o �j�Z�k�l�\�h�j�_�g�g�u�c���\��

�i�b�l�v�_�\�h�c���\�h�^�_���p�b�l�j�Z�l���f�Z�]�g�b�y �\���^�h�a�_���������������f�]���k�m�l. U-�d�j�b�l�_�j�b�c���F�Z�g�g�Z-�M�b�l�g�b�����d�Z�`�^�Z�y��

�l�h�q�d�Z���g�Z���]�j�Z�n�b�d�_���h�[�h�a�g�Z�q�Z�_�l���k�h�h�l�\�_�l�k�l�\�m�x�s�_�_���b�a�f�_�j�_�g�b�_���h�l���h�^�g�h�c���f�u�r�b�����a�g�Z�q�_�g�b�y��

�\�_�j�h�y�l�g�h�k�l�b���h�l�\�_�j�]�g�m�l�v���\�_�j�g�m�x���g�m�e�_�\�m�x���]�b�i�h�l�_�a�m��P �i�j�_�^�k�l�Z�\�e�_�g�u���g�Z�^���]�j�Z�n�b�d�Z�f�b����
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�D�j�Z�k�g�u�_�� �l�h�q�d�b�� �± �f�u�r�b���� �g�_�� �i�h�e�m�q�Z�\�r�b�_�� �p�b�l�j�Z�l�� �f�Z�]�g�b�y���� �k�b�g�b�_�� �l�h�q�d�b�� �± �f�u�r�b����

�i�h�e�m�q�Z�\�r�b�_���p�b�l�j�Z�l���f�Z�]�g�b�y�� 

 �J�_�a�m�e�v�l�Z�l�u�� �Z�g�Z�e�b�a�Z�� �i�h�d�Z�a�Z�e�b�� �k�g�b�`�_�g�b�_�� �f�h�e�y�j�g�h�c�� �d�h�g�p�_�g�l�j�Z�p�b�b�� �h�[�s�_�]�h�� �b��

�b�h�g�b�a�b�j�h�\�Z�g�g�h�]�h���d�Z�e�v�p�b�y���\���]�j�m�i�i�_���f�u�r�_�c�����i�h�e�m�q�Z�\�r�b�o���p�b�l�j�Z�l���f�Z�]�g�b�y�����\���l�h���\�j�_�f�y��

�d�Z�d�� �a�g�Z�q�_�g�b�y�� �h�k�l�Z�e�v�g�u�o�� �i�Z�j�Z�f�_�l�j�h�\�� �k�b�k�l�_�f�g�h�]�h�� �]�h�f�_�h�k�l�Z�a�Z�� �k�m�s�_�k�l�\�_�g�g�h�� �g�_��

�j�Z�a�e�b�q�Z�e�b�k�v�� ���a�Z�� �b�k�d�e�x�q�_�g�b�_�f�� �k�g�b�`�_�g�b�y�� �m�j�h�\�g�y�� �Z�e�Z�g�b�g�Z�f�b�g�h�l�j�Z�g�k�n�_�j�Z�a�u�� �m��

�i�h�e�m�q�Z�\�r�b�o�� �p�b�l�j�Z�l�� �f�Z�]�g�b�y�� �f�u�r�_�c���� �q�l�h�� �g�_�� �b�f�_�e�h�� �k�m�s�_�k�l�\�_�g�g�h�c�� �a�g�Z�q�b�f�h�k�l�b������

�L�Z�d�`�_�� �k�e�_�^�m�_�l�� �h�l�f�_�l�b�l�v�� �k�g�b�`�_�g�b�_�� �b�g�^�_�d�k�Z�� �Z�l�_�j�h�]�_�g�g�h�k�l�b���� �d�h�l�h�j�h�_���� �h�^�g�Z�d�h���� �g�_��

�^�h�k�l�b�]�e�h���k�l�Z�l�b�k�l�b�q�_�k�d�h�c���a�g�Z�q�b�f�h�k�l�b�� 

 �I�h�e�m�q�_�g�g�u�_�� �j�_�a�m�e�v�l�Z�l�u�� �k�\�b�^�_�l�_�e�v�k�l�\�m�x�l�� �h�� �\�h�a�f�h�`�g�h�k�l�b�� �m�k�i�_�r�g�h�]�h��

�n�Z�j�f�Z�d�h�e�h�]�b�q�_�k�d�h�]�h�� �l�Z�j�]�_�l�b�j�h�\�Z�g�b�y�� �h�[�s�_�]�h�� �b�� �b�h�g�b�a�b�j�h�\�Z�g�g�h�]�h�� �d�Z�e�v�p�b�y�� �\��

�i�j�_�^�_�e�Z�o���n�b�a�b�h�e�h�]�b�q�_�k�d�h�c���g�h�j�f�u���i�m�l�_�f���i�_�j�h�j�Z�e�v�g�h�]�h���i�j�b�_�f�Z���d�h�f�[�b�g�b�j�h�\�Z�g�g�h�]�h��

�i�j�_�i�Z�j�Z�l�Z�� �± �p�b�l�j�Z�l�Z�� �f�Z�]�g�b�y���� �d�h�l�h�j�u�c�� �h�^�g�h�\�j�_�f�_�g�g�h�� �y�\�e�y�_�l�k�y�� �b�� �o�_�e�Z�l�b�j�m�x�s�b�f��

�k�h�_�^�b�g�_�g�b�_�f�����b���^�h�g�h�j�h�f���b�h�g�h�\���f�Z�]�g�b�y�����<�f�_�k�l�_���k���l�_�f���k�e�_�^�m�_�l���h�l�f�_�l�b�l�v���h�l�k�m�l�k�l�\�b�_��

�m�f�_�g�v�r�_�g�b�y���m�j�h�\�g�y���`�_�e�_�a�Z���\���k�u�\�h�j�h�l�d�_���d�j�h�\�b���f�u�r�_�c�����i�h�e�m�q�Z�\�r�b�o���p�b�l�j�Z�l���f�Z�]�g�b�y����

�q�l�h�� �k�� �[�h�e�v�r�h�c�� �\�_�j�h�y�l�g�h�k�l�v�x�� �m�d�Z�a�u�\�Z�_�l�� �g�Z�� �l�h���� �q�l�h�� �h�k�g�h�\�g�u�f�� �w�n�n�_�d�l�h�f�� �^�Z�g�g�h�]�h��

�i�j�_�i�Z�j�Z�l�Z�� �y�\�e�y�_�l�k�y�� �^�h�g�h�j�k�l�\�h�� �b�h�g�h�\�� �f�Z�]�g�b�y���� �y�\�e�y�x�s�_�]�h�k�y�� �i�j�b�j�h�^�g�u�f��

�Z�g�l�Z�]�h�g�b�k�l�h�f�� �d�Z�e�v�p�b�y���� �I�j�b�� �w�l�h�f�� �i�h�\�u�r�_�g�b�y�� �f�h�e�y�j�g�h�c�� �d�h�g�p�_�g�l�j�Z�p�b�b�� �f�Z�]�g�b�y�� �\��

�k�u�\�h�j�h�l�d�_���d�j�h�\�b���i�h�e�m�q�Z�\�r�b�o���p�b�l�j�Z�l���f�Z�]�g�b�y���f�u�r�_�c���l�Z�d�`�_���\�u�y�\�e�_�g�h���g�_���[�u�e�h�����q�l�h��

�k�\�b�^�_�l�_�e�v�k�l�\�m�_�l���h�[���h�l�k�m�l�k�l�\�b�b���\�e�b�y�g�b�y���^�Z�g�g�h�]�h���i�j�_�i�Z�j�Z�l�Z���\���b�k�i�h�e�v�a�m�_�f�h�c���^�h�a�_���g�Z��

�f�Z�]�g�b�_�\�u�c�� �]�h�f�_�h�k�l�Z�a���� �H�l�k�m�l�k�l�\�b�_�� �i�Z�l�h�e�h�]�b�q�_�k�d�h�]�h�� �i�h�\�u�r�_�g�b�y�� �f�h�e�y�j�g�h�c��

�d�h�g�p�_�g�l�j�Z�p�b�b���f�Z�]�g�b�y���b���i�Z�l�h�e�h�]�b�q�_�k�d�h�]�h���k�g�b�`�_�g�b�y���f�h�e�y�j�g�h�c���d�h�g�p�_�g�l�j�Z�p�b�b���`�_�e�_�a�Z��

�\�� �k�h�q�_�l�Z�g�b�b�� �k�� �n�b�a�b�h�e�h�]�b�q�_�k�d�b�f�� ���Z�� �g�_�� �i�Z�l�h�e�h�]�b�q�_�k�d�b�f���� �k�g�b�`�_�g�b�_�f�� �f�h�e�y�j�g�h�c��

�d�h�g�p�_�g�l�j�Z�p�b�b�� �h�[�s�_�]�h�� �b�� �b�h�g�b�a�b�j�h�\�Z�g�g�h�]�h�� �d�Z�e�v�p�b�y�� �h�[�m�k�e�h�\�e�b�\�Z�_�l�� �[�_�a�h�i�Z�k�g�h�k�l�v��

�^�Z�g�g�h�]�h�� �l�_�j�Z�i�_�\�l�b�q�_�k�d�h�]�h�� �j�_�`�b�f�Z���� �q�l�h�� �\�� �k�h�\�h�d�m�i�g�h�k�l�b�� �k�� �i�_�j�h�j�Z�e�v�g�h�c�� �n�h�j�f�h�c��

�i�j�b�_�f�Z�� �i�h�a�\�h�e�y�_�l�� �g�Z�^�_�y�l�v�k�y�� �g�Z�� �h�i�j�_�^�_�e�_�g�g�u�_�� �i�_�j�k�i�_�d�l�b�\�u���� �H�l�\�_�l�� �g�Z�� �\�h�i�j�h�k�� �h��

�k�i�h�k�h�[�g�h�k�l�b�� �d�h�j�j�_�d�l�b�j�m�x�s�b�o�� �g�Z�j�m�r�_�g�b�y�� �f�b�g�_�j�Z�e�v�g�h�]�h�� �]�h�f�_�h�k�l�Z�a�Z�� �i�j�_�i�Z�j�Z�l�h�\��

���p�b�l�j�Z�l�Z�� �f�Z�]�g�b�y�� �b�� �i�j�h�l�_�b�g�h�]�_�g�g�u�o�� �Z�f�b�g�h�d�b�k�e�h�l�� �k�� �j�Z�a�\�_�l�\�e�z�g�g�u�f�� �k�l�j�h�_�g�b�_�f��

�Z�e�b�n�Z�l�b�q�_�k�d�h�c���[�h�d�h�\�h�c���p�_�i�b�����a�Z�f�_�^�e�y�l�v���j�Z�a�\�b�l�b�_���Z�l�_�j�h�k�d�e�_�j�h�a�Z���[�m�^�_�l���i�h�e�m�q�_�g���\�h��
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�\�j�_�f�y�� �\�l�h�j�h�c�� �h�q�_�j�_�^�b�� �^�h�d�e�b�g�b�q�_�k�d�b�o�� �b�k�i�u�l�Z�g�b�c�� �g�Z�� �f�h�e�h�^�u�o��ApoE-�g�h�d�Z�m�l�g�u�o��

�f�u�r�Z�o�� 

 

2. �J�:�A�J�:�;�H�L�D�:���B�G�K�L�J�M�F�?�G�L�H�<���B�K�D�M�K�K�L�<�?�G�G�H�=�H���B�G�L�?�E�E�?�D�L�:��

�>�E�Y���H�P�?�G�D�B���J�B�K�D�:���E�?�L�:�E�V�G�H�=�H���B�K�O�H�>�:���I�J�B���L�Y�@�?�E�H�F��

�L�?�Q�?�G�B�B���&�2�9�,�'-19 

 

�=�_�g�_�j�Z�e�v�g�Z�y �\�u�[�h�j�d�Z �b�a �k�i�Z�j�_�g�g�u�o �i�h �i�h�e�m �b �\�h�a�j�Z�k�l�m �i�Z�p�b�_�g�l�h�\ �^�e�y �F�H �b 

�i�h�k�e�_�^�m�x�s�_�c �d�j�h�k�k-�\�Z�e�b�^�Z�p�b�b �[�u�e�Z �g�Z�[�j�Z�g�Z �\ �o�h�^�_ �l�j�_�o�p�_�g�l�j�h�\�h�]�h �b�k�k�e�_�^�h�\�Z�g�b�y, 

�\�d�e�x�q�b�\�r�_�]�h�� �\�� �k�_�[�y��350 �i�Z�p�b�_�g�l�h�\�� �k�� �l�y�`�_�e�u�f�� �l�_�q�_�g�b�_�f��COVID-19, 

�]�h�k�i�b�l�Z�e�b�a�b�j�h�\�Z�g�g�u�o���\���h�l�^�_�e�_�g�b�_���j�_�Z�g�b�f�Z�p�b�b���b���b�g�l�_�g�k�b�\�g�h�c���l�_�j�Z�i�b�b���p�_�g�l�j�Z���‹����

���G�B�B�� �d�h�f�i�e�_�d�k�g�u�o�� �i�j�h�[�e�_�f�� �k�_�j�^�_�q�g�h-�k�h�k�m�^�b�k�l�u�o�� �a�Z�[�h�e�_�\�Z�g�b�c����100 �i�Z�p�b�_�g�l�h�\), 

�p�_�g�l�j�Z�� �‹���� ���D�m�a�[�Z�k�k�d�Z�y�� �d�e�b�g�b�q�_�k�d�Z�y�� �b�g�n�_�d�p�b�h�g�g�Z�y�� �[�h�e�v�g�b�p�Z���� �������� �i�Z�p�b�_�g�l�h�\) �b��

�p�_�g�l�j�Z�� �‹���� ���D�m�a�[�Z�k�k�d�Z�y�� �h�[�e�Z�k�l�g�Z�y�� �d�e�b�g�b�q�_�k�d�Z�y�� �[�h�e�v�g�b�p�Z���� �������� �i�Z�p�b�_�g�l�Z��. 

�D�j�b�l�_�j�b�y�f�b �\�d�e�x�q�_�g�b�y �\ �b�k�k�e�_�^�h�\�Z�g�b�_ �[�u�e�b: 1) �b�g�n�b�p�b�j�h�\�Z�g�b�_ SARS-CoV-2, 

�i�h�^�l�\�_�j�`�^�_�g�g�h�_ �i�h�e�h�`�b�l�_�e�v�g�u�f�� �I�P�J-�l�_�k�l�h�f; 2) �i�h�k�l�m�i�e�_�g�b�_�� �b�e�b�� �i�_�j�_�\�h�^�� �\��

�h�l�^�_�e�_�g�b�_���j�_�Z�g�b�f�Z�p�b�b���b���b�g�l�_�g�k�b�\�g�h�c���l�_�j�Z�i�b�b���\�k�e�_�^�k�l�\�b�_���l�y�`�_�e�h�]�h���l�_�q�_�g�b�y �g�h�\�h�c��

�d�h�j�h�g�Z�\�b�j�m�k�g�h�c�� �b�g�n�_�d�p�b�b��COVID-19���� �^�b�Z�]�g�h�k�l�b�j�h�\�Z�g�g�h�c�� �i�h�� �d�e�b�g�b�q�_�k�d�b�f����

�e�Z�[�h�j�Z�l�h�j�g�u�f���b���b�g�k�l�j�m�f�_�g�l�Z�e�v�g�u�f���d�j�b�l�_�j�b�y�f���k�h�]�e�Z�k�g�h���\�j�_�f�_�g�g�u�f���f�_�l�h�^�b�q�_�k�d�b�f��

�j�_�d�h�f�_�g�^�Z�p�b�y�f�� �©�I�j�h�n�b�e�Z�d�l�b�d�Z���� �^�b�Z�]�g�h�k�l�b�d�Z�� �b�� �e�_�q�_�g�b�_�� �g�h�\�h�c�� �d�h�j�h�g�Z�\�b�j�m�k�g�h�c��

�b�g�n�_�d�p�b�b�����&�2�9�,�'-�������ª���^�_�\�y�l�h�]�h���i�_�j�_�k�f�h�l�j�Z�������������������������� �b���\�_�j�b�n�b�p�b�j�h�\�Z�g�g�h�c���i�j�b��

�i�h�f�h�s�b�� �i�h�e�b�f�_�j�Z�a�g�h�c�� �p�_�i�g�h�c�� �j�_�Z�d�p�b�b�� ���H�L-�I�P�J�� �\�� �j�_�`�b�f�_�� �j�_�Z�e�v�g�h�]�h�� �\�j�_�f�_�g�b������

�I�j�b���i�h�k�l�m�i�e�_�g�b�b���i�Z�p�b�_�g�l�Z���\���k�l�Z�p�b�h�g�Z�j���a�Z�[�b�j�Z�e�b�k�v���f�Z�a�d�b���b�a���g�h�k�h�]�e�h�l�d�b�����b�a���^�\�m�o��

�g�h�k�h�\�u�o�� �o�h�^�h�\���� �b�� �j�h�l�h�]�e�h�l�d�b���� �F�Z�a�d�b�� �k�h�� �k�e�b�a�b�k�l�h�c�� �h�[�h�e�h�q�d�b�� �g�h�k�h�]�e�h�l�d�b�� �b��

�j�h�l�h�]�e�h�l�d�b�� �k�h�[�b�j�Z�e�b�k�v�� �\�� �h�^�g�m�� �i�j�h�[�b�j�d�m�� �^�e�y�� �[�h�e�v�r�_�c�� �d�h�g�p�_�g�l�j�Z�p�b�b���\�b�j�m�k�Z�� 

�<�u�^�_�e�_�g�b�_���J�G�D���i�j�h�b�a�\�h�^�b�e�h�k�v���i�j�b���i�h�f�h�s�b���k�h�h�l�\�_�l�k�l�\�m�x�s�_�]�h���g�Z�[�h�j�Z���d�h�f�i�Z�g�b�b��

�<�_�d�l�h�j-�;�_�k�l���©�J�_�Z�e�;�_�k�l���K�h�j�[�b�l�m�k�ª�����d�Z�l�Z�e�h�`�g�u�c���g�h�f�_�j���K-�������������g�Z���Z�\�l�h�f�Z�l�b�q�_�k�d�h�c��

�j�h�[�h�l�b�a�b�j�h�\�Z�g�g�h�c�� �k�l�Z�g�p�b�b�� �i�j�h�[�h�i�h�^�]�h�l�h�\�d�b�� ���)�U�H�H�G�R�P�� �(�9�2����Tecan������ �h�[�j�Z�l�g�Z�y��

�l�j�Z�g�k�d�j�b�i�p�b�y�� �b�� �^�_�l�_�d�p�b�y�� �i�j�h�^�m�d�l�h�\�� �j�_�Z�d�p�b�b�� �l�Z�d�`�_�� �i�j�h�\�h�^�b�e�Z�k�v�� �i�j�b�� �i�h�f�h�s�b��
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�k�h�h�l�\�_�l�k�l�\�m�x�s�_�]�h���g�Z�[�h�j�Z�����'-�������������©�J�_�Z�e�;�_�k�l���J�G�D���6�$�5�6-CoV-���ª�����<�_�d�l�h�j-�;�_�k�l�����g�Z��

�Z�f�i�e�b�n�b�d�Z�l�h�j�_�� �&�)�;������ �7�R�X�F�K�� ��Bio-Rad). �I�j�b �i�h�k�l�m�i�e�_�g�b�b �b�e�b �i�_�j�_�\�h�^�_ �\ 

�h�l�^�_�e�_�g�b�_ �j�_�Z�g�b�f�Z�p�b�b �b �b�g�l�_�g�k�b�\�g�h�c �l�_�j�Z�i�b�b �i�j�h�b�a�\�h�^�b�e�k�y �k�[�h�j�������� �d�e�b�g�b�q�_�k�d�b�o 

�^�Z�g�g�u�o (�i�h�e, �\�h�a�j�Z�k�l, �Z�g�Z�f�g�_�a �\ �h�l�g�h�r�_�g�b�b �Z�j�l�_�j�b�Z�e�v�g�h�c �]�b�i�_�j�l�_�g�a�b�b, �k�Z�o�Z�j�g�h�]�h 

�^�b�Z�[�_�l�Z, �b�r�_�f�b�q�_�k�d�h�c �[�h�e�_�a�g�b �k�_�j�^�p�Z, �o�j�h�g�b�q�_�k�d�h�c�� �k�_�j�^�_�q�g�h�c�� �g�_�^�h�k�l�Z�l�h�q�g�h�k�l�b����

�o�j�h�g�b�q�_�k�d�h�c���h�[�k�l�j�m�d�l�b�\�g�h�c���[�h�e�_�a�g�b���e�_�]�d�b�o�����Z�k�l�f�_�����o�j�h�g�b�q�_�k�d�h�c���[�h�e�_�a�g�b���i�h�q�_�d�� 3�±

5 �k�l�Z�^�b�c; 2) �i�h�d�Z�a�Z�l�_�e�_�c�� �h�[�s�_�]�h�� �Z�g�Z�e�b�a�Z�� �d�j�h�\�b��(�d�h�g�p�_�g�l�j�Z�p�b�y �l�j�h�f�[�h�p�b�l�h�\����

�e�_�c�d�h�p�b�l�h�\���� �g�_�c�l�j�h�n�b�e�h�\���� �e�b�f�n�h�p�b�l�h�\���� �g�_�c�l�j�h�n�b�e�v�g�h-�e�b�f�n�h�p�b�l�Z�j�g�h�_ 

�k�h�h�l�g�h�r�_�g�b�_); 3) �i�Z�j�Z�f�_�l�j�h�\�� �[�b�h�o�b�f�b�q�_�k�d�h�]�h�� �Z�g�Z�e�b�a�Z�� �d�j�h�\�b (�f�h�e�y�j�g�Z�y��

�d�h�g�p�_�g�l�j�Z�p�b�y���f�h�q�_�\�b�g�u�����d�j�_�Z�l�b�g�b�g�Z�����k�d�h�j�h�k�l�v���d�e�m�[�h�q�d�h�\�h�c���n�b�e�v�l�j�Z�p�b�b�����m�j�h�\�_�g�v��

�Z�k�i�Z�j�l�Z�l�Z�f�b�g�h�l�j�Z�g�k�n�_�j�Z�a�u�� �b�� �Z�e�Z�g�b�g�Z�f�b�g�h�l�j�Z�g�k�n�_�j�Z�a�u, �f�h�e�y�j�g�Z�y�� �d�h�g�p�_�g�l�j�Z�p�b�y��

�]�e�x�d�h�a�u���g�Z�l�h�s�Z�d, �d�h�g�p�_�g�l�j�Z�p�b�y��C-�j�_�Z�d�l�b�\�g�h�]�h���[�_�e�d�Z���b��D-�^�b�f�_�j�Z). �H�i�b�k�Z�l�_�e�v�g�Z�y��

�k�l�Z�l�b�k�l�b�d�Z���i�j�_�^�k�l�Z�\�e�_�g�Z���\���l�Z�[�e����2. 

 

�L�Z�[�e�b�p�Z��2. �H�i�b�k�Z�l�_�e�v�g�Z�y�� �k�l�Z�l�b�k�l�b�d�Z�� �i�h�� �l�j�_�f�� �p�_�g�l�j�Z�f���� �\�d�e�x�q�_�g�g�u�f�� �\��

�b�k�k�e�_�^�h�\�Z�g�b�_�� 

�I�j�b�a�g�Z�d 

�P�_�g�l�j���‹����

���G�B�B��

�d�h�f�i�e�_�d�k�g�u

�o���i�j�h�[�e�_�f��

�k�_�j�^�_�q�g�h-

�k�h�k�m�^�b�k�l�u�o��

�a�Z�[�h�e�_�\�Z�g�b�c

)  

(n = 100) 

�P�_�g�l�j���‹����

���D�m�a�[�Z�k�k�d�Z�y��

�d�e�b�g�b�q�_�k�d�Z�y��

�b�g�n�_�d�p�b�h�g�g�Z

�y���[�h�e�v�g�b�p�Z���� 

(n = 106) 

�P�_�g�l�j���‹����

���D�m�a�[�Z�k�k�d�Z�y��

�h�[�e�Z�k�l�g�Z�y��

�d�e�b�g�b�q�_�k�d�Z

�y���[�h�e�v�g�b�p�Z�� 

(n = 144) 

FDR-

correcte

d P 

�K�j�_�^�g�_

�_ 

(n = 

350) 

�D�e�b�g�b�q�_�k�d�b�_���^�Z�g�g�u�_ 

�I�h�e�����f�m�`�k�d�h�c/�`�_�g�k�d�b�c�����Q��

(%) 

50/50 

(50,00% / 

50,00%) 

53/53 (50,00% 

/ 50,00%) 

72/72 

(50,00% / 

50,00%) 

1,00 

175/175 

(50,00% 

/ 

50,00%) 
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�<�h�a�j�Z�k�l�����e�_�l�����f�_�^�b�Z�g�Z��

[�F�D�B�@ 

73,00 [67,00 

�± 80,75] 

68,50 [62,75 �± 

79,00] 

64,00 [56,25 

�± 69,00] 
0,0001 

68,00 

[61,00 �± 

75,00] 

�:�j�l�_�j�b�Z�e�v�g�Z�y��

�]�b�i�_�j�l�_�g�a�b�y���� 

n (%) 

98/100 

(98,00%) 

90/106 

(84,90%) 

115/144 

(79,86%) 
0,0001 

297/350 

(84,86%

) 

�K�Z�o�Z�j�g�u�c���^�b�Z�[�_�l�����Q�������� 
35/100 

(35,00%) 

36/106 

(33,96%) 

63/144 

(43,75%) 
0,21 

131/350 

(37,43%

) 

�B�r�_�f�b�q�_�k�d�Z�y���[�h�e�_�a�g�v��

�k�_�j�^�p�Z���b�e�b���o�j�h�g�b�q�_�k�d�Z�y��

�k�_�j�^�_�q�g�Z�y��

�g�_�^�h�k�l�Z�l�h�q�g�h�k�l�v�����Q�������� 

86/100 

(86,00%) 

55/106 

(51,89%) 

91/144 

(63,19%) 
0,0001 

232/350 

(66,29%

) 

�O�j�h�g�b�q�_�k�d�Z�y��

�h�[�k�l�j�m�d�l�b�\�g�Z�y���[�h�e�_�a�g�v��

�e�_�]�d�b�o���b�e�b���Z�k�l�f�Z���� 

n (%) 

12/100 

(12,00%) 

7/106  

(6,60%) 

17/144 

(11,80%) 
0,33 

36/350 

(10,29%

) 

�O�j�h�g�b�q�_�k�d�Z�y���[�h�e�_�a�g�v��

�i�h�q�_�d�����±�����k�l�Z�^�b�b�����Q�������� 

34/100 

(34,00%) 

10/106 

(9,43%) 

38/144 

(26,39%) 
0,0001 

82/350 

(23,43%

) 

�I�Z�j�Z�f�_�l�j�u���h�[�s�_�]�h���Z�g�Z�e�b�a�Z���d�j�h�\�b 

�D�h�g�p�_�g�l�j�Z�p�b�y��

�e�_�c�d�h�p�b�l�h�\�����î������9���e����

�f�_�^�b�Z�g�Z���>�F�D�B�@ 

7,30 [5,25 �± 

11,68] 

8,55 [5,50 �± 

13,45] 

10,75 [7,82 �± 

14,20] 
0,0001 

9,10 

[6,00 �± 

12,90] 

�D�h�g�p�_�g�l�j�Z�p�b�y��

�g�_�c�l�j�h�n�b�e�h�\�����î������9���e����

�f�_�^�b�Z�g�Z���>�F�D�B�@ 

5,40 [3,25 �± 

9,10] 

7,55 [4,30 �± 

11,50] 

9,20 [6,60 �± 

12,40] 
0,0001 

7,80 

[4,50 �± 

11,30] 

�D�h�g�p�_�g�l�j�Z�p�b�y��

�e�b�f�n�h�p�b�l�h�\�����î������9���e����

�f�_�^�b�Z�g�Z���>�F�D�B�@ 

1,20 [0,60 �± 

1,90] 

0,90 [0,40 �± 

1,20] 

0,80 [0,50 �± 

1,20] 
0,0003 

0,90 

[0,50 �± 

1,30] 

�G�_�c�l�j�h�n�b�e�v�g�h-

�e�b�f�n�h�p�b�l�Z�j�g�h�_��

�k�h�h�l�g�h�r�_�g�b�_�����f�_�^�b�Z�g�Z��

�>�F�D�B�@ 

4,75 [2,20 �± 

12,40] 

9,40 [5,30 �± 

17,55] 

11,60 [6,87 �± 

17,60] 
0,0001 

9,10 

[4,70 �± 

16,33] 
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�D�h�g�p�_�g�l�j�Z�p�b�y��

�l�j�h�f�[�h�p�b�l�h�\�����î������9���e����

�f�_�^�b�Z�g�Z���>�F�D�B�@ 

193,5 [154,8 

�± 266,8] 

188,5 [156,0 �± 

253,5] 

239,5 [178,3 

�± 297,5] 
0,0003 

216,0 

[160,0 �± 

277,0] 

�I�Z�j�Z�f�_�l�j�u���[�b�h�o�b�f�b�q�_�k�d�h�]�h���Z�g�Z�e�b�a�Z���d�j�h�\�b 

�F�h�e�y�j�g�Z�y���d�h�g�p�_�g�l�j�Z�p�b�y��

�f�h�q�_�\�b�g�u���\���k�u�\�h�j�h�l�d�_��

�d�j�h�\�b�����f�f�h�e�v���e�����f�_�^�b�Z�g�Z��

�>�F�D�B�@ 

6,95 [5,97 �± 

9,32] 

7,80 [5,60 �± 

13,83] 

8,45 [6,00 �± 

12,05] 
0,09 

7,80 

[5,90 �± 

11,75] 

�F�h�e�y�j�g�Z�y���d�h�g�p�_�g�l�j�Z�p�b�y��

�d�j�_�Z�l�b�g�b�g�Z���\���k�u�\�h�j�h�l�d�_��

�d�j�h�\�b�����f�d�f�h�e�v���e�����f�_�^�b�Z�g�Z��

�>�F�D�B�@ 

87,00 [74,00 

�± 107,00] 

97,00 [76,75 �± 

126,80] 

78,50 [65,25 

�± 106,50] 
0,0001 

85,00 

[69,75 �± 

112,30] 

�K�d�h�j�h�k�l�v���d�e�m�[�h�q�d�h�\�h�c��

�n�b�e�v�l�j�Z�p�b�b�����m�j�Z�\�g�_�g�b�_��

CKD-EPI�������f�e���f�b�g������������

�f2�����f�_�^�b�Z�g�Z���>�F�D�B�@ 

69,00 [51,00 

�± 85,00] 

60,00 [44,75 �± 

79,50] 

86,50 [57,25 

�± 98,75] 
0,0001 

73,00 

[50,75 �± 

93,00] 

�M�j�h�\�_�g�v��

�Z�k�i�Z�j�l�Z�l�Z�f�b�g�h�l�j�Z�g�k�n�_�j�Z�a

�u�����?�>���e�����f�_�^�b�Z�g�Z���>�F�D�B�@ 

22,50 [18,25 

�± 35,00] 

39,00 [30,75 �± 

58,00] 

42,00 [27,00 

�± 66,75] 
0,0001 

36,00 

[25,00 �± 

55,25] 

�M�j�h�\�_�g�v��

�Z�e�Z�g�b�g�Z�f�b�g�h�l�j�Z�g�k�n�_�j�Z�a�u

�����?�>���e�����f�_�^�b�Z�g�Z���>�F�D�B�@ 

21,50 [16,00 

�± 30,00] 

31,00 [25,75 �± 

47,00] 

38,50 [22,25 

�± 60,75] 
0,0001 

30,00 

[20,00 �± 

48,25] 

�F�h�e�y�j�g�Z�y���d�h�g�p�_�g�l�j�Z�p�b�y��

�]�e�x�d�h�a�u���d�j�h�\�b���g�Z�l�h�s�Z�d����

�f�f�h�e�v���e�����f�_�^�b�Z�g�Z���>�F�D�B�@ 

6,20 [5,30 �± 

7,37] 

7,10 [5,57 �± 

11,63] 

7,20 [5,60 �± 

9,45] 
0,0017 

6,70 

[5,50 �± 

8,92] 

�D�h�g�p�_�g�l�j�Z�p�b�y���K-

�j�_�Z�d�l�b�\�g�h�]�h���[�_�e�d�Z�����f�]���e����

�f�_�^�b�Z�g�Z���>�F�D�B�@ 

52,00 [17,25 

�± 165,00] 

41,50 [13,00 �± 

109,30] 

101,00 

[47,75 �± 

164,80] 

0,0001 

68,50 

[22,75 �± 

140,00] 

�D�h�g�p�_�g�l�j�Z�p�b�y��D-�^�b�f�_�j�Z����

�g�]���f�e�����f�_�^�b�Z�g�Z���>�F�D�B�@ 

2,685 [856 �± 

6,701] 

1,011 [325 �± 

1,379] 

2,974 [1406 

�± 5,528] 
0,0001 

1,802 

[840 �± 

4,320] 

�B�k�o�h�^ 



 33 

�E�_�l�Z�e�v�g�u�c���b�k�o�h�^������

�\�u�i�b�k�d�Z���b�a���k�l�Z�p�b�h�g�Z�j�Z����n 

(%) 

50/50 

(50,00% / 

50,00%) 

53/53 (50,00% 

/ 50,00%) 

72/72 

(50,00% / 

50,00%) 

1,00 

175/175 

(50,00% 

/ 

50,00%) 

 
�>�e�y �k�d�j�b�g�b�g�]�Z �n�Z�d�l�h�j�h�\ �j�b�k�d�Z �e�_�l�Z�e�v�g�h�]�h�� �b�k�o�h�^�Z �h�l COVID-19 �i�j�b 

�i�h�k�l�m�i�e�_�g�b�b �i�Z�p�b�_�g�l�h�\ �\���h�l�^�_�e�_�g�b�_���j�_�Z�g�b�f�Z�p�b�b���b���b�g�l�_�g�k�b�\�g�h�c���l�_�j�Z�i�b�b�����\���i�_�j�\�m�x��

�h�q�_�j�_�^�v�� �[�u�e�� �i�j�h�\�_�^�_�g�� �d�e�Z�k�k�b�q�_�k�d�b�c�� �h�^�g�h�n�Z�d�l�h�j�g�u�c�� �Z�g�Z�e�b�a�� �k�h�]�e�Z�k�g�h�� �d�j�b�l�_�j�b�y�f��

�g�_�i�Z�j�Z�f�_�l�j�b�q�_�k�d�h�c�� �k�l�Z�l�b�k�l�b�d�b (U-�d�j�b�l�_�j�b�c�� �F�Z�g�g�Z-�M�b�l�g�b). �K�l�Z�l�b�k�l�b�q�_�k�d�b 

�a�g�Z�q�b�f�u�f�b �n�Z�d�l�h�j�Z�f�b �e�_�l�Z�e�v�g�h�]�h �b�k�o�h�^�Z �[�u�e�b �d�Z�j�^�b�h�e�h�]�b�q�_�k�d�Z�y �d�h�f�h�j�[�b�^�g�h�k�l�v 

(�b�r�_�f�b�q�_�k�d�Z�y �[�h�e�_�a�g�v �k�_�j�^�p�Z, �o�j�h�g�b�q�_�k�d�Z�y �k�_�j�^�_�q�g�Z�y �g�_�^�h�k�l�Z�l�h�q�g�h�k�l�v), �k�\�y�a�Z�g�g�u�_��

�k�� �b�f�f�m�g�b�l�_�l�h�f�� �i�Z�j�Z�f�_�l�j�u�� �h�[�s�_�]�h�� �Z�g�Z�e�b�a�Z�� �d�j�h�\�b (�i�h�\�u�r�_�g�g�Z�y�� �d�h�g�p�_�g�l�j�Z�p�b�y��

�e�_�c�d�h�p�b�l�h�\���b���g�_�c�l�j�h�n�b�e�h�\, �k�g�b�`�_�g�g�Z�y���d�h�g�p�_�g�l�j�Z�p�b�y���e�b�f�n�h�p�b�l�h�\���b���m�\�_�e�b�q�_�g�g�h�_��

�g�_�c�l�j�h�n�b�e�v�g�h-�e�b�f�n�h�p�b�l�Z�j�g�h�_�� �k�h�h�l�g�h�r�_�g�b�_), �f�Z�j�d�_�j�u�� �i�h�q�_�q�g�h�c�� �^�b�k�n�m�g�d�p�b�b 

(�i�h�\�u�r�_�g�g�Z�y���f�h�e�y�j�g�Z�y���d�h�g�p�_�g�l�j�Z�p�b�y���f�h�q�_�\�b�g�u���b���d�j�_�Z�l�b�g�b�g�Z���\���k�u�\�h�j�h�l�d�_���d�j�h�\�b����

�k�g�b�`�_�g�g�Z�y�� �k�d�h�j�h�k�l�v�� �d�e�m�[�h�q�d�h�\�h�c�� �n�b�e�v�l�j�Z�p�b�b), �Z�� �l�Z�d�`�_�� �i�h�\�u�r�_�g�g�u�c�� �m�j�h�\�_�g�v��C-

�j�_�Z�d�l�b�\�g�h�]�h���[�_�e�d�Z���b D-�^�b�f�_�j�Z (�l�Z�[�e����3). 

 

�L�Z�[�e�b�p�Z 3. �H�i�b�k�Z�l�_�e�v�g�Z�y �k�l�Z�l�b�k�l�b�d�Z �b �h�^�g�h�n�Z�d�l�h�j�g�u�c �Z�g�Z�e�b�a �n�Z�d�l�h�j�h�\ �j�b�k�d�Z 

�e�_�l�Z�e�v�g�h�]�h �b�k�o�h�^�Z �m �i�Z�p�b�_�g�l�h�\ �k �l�y�`�_�e�u�f �l�_�q�_�g�b�_�f COVID-19 �i�j�b 

�g�_�[�e�Z�]�h�i�j�b�y�l�g�h�f (�e�_�l�Z�e�v�g�h�f) �b�k�o�h�^�_ �b �[�e�Z�]�h�i�j�b�y�l�g�h�f �b�k�o�h�^�_ (�\�u�i�b�k�d�Z �b�a 

�k�l�Z�p�b�h�g�Z�j�Z). 

�I�j�b�a�g�Z�d 
�E�_�l�Z�e�v�g�u�c���b�k�o�h�^  

(n = 175) 

�<�u�i�b�k�d�Z���b�a��

�k�l�Z�p�b�h�g�Z�j�Z 

(n = 175) 

P 

�D�e�b�g�b�q�_�k�d�b�_���^�Z�g�g�u�_ 

�I�h�e, �f�m�`�k�d�h�c/�`�_�g�k�d�b�c, n 

(%) 

79/96  

(45,14% / 54,86%) 

79/96  

(45,14% / 54,86%) 
1,00 

�<�h�a�j�Z�k�l�����e�_�l�����f�_�^�b�Z�g�Z [�F�D�B] 
68,00 [61,00 �± 

75,00] 

68,00 [61,00 �± 

75,00] 
1,00 
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�:�j�l�_�j�b�Z�e�v�g�Z�y���]�b�i�_�j�l�_�g�a�b�y,  

n (%) 
161/175 (92,00%) 142/175 (81,14%) 0,003 

�K�Z�o�Z�j�g�u�c���^�b�Z�[�_�l, n (%) 70/175 (40,00%) 64/175 (36,57%) 0,51 

�B�r�_�f�b�q�_�k�d�Z�y���[�h�e�_�a�g�v���k�_�j�^�p�Z��

�b�e�b���o�j�h�g�b�q�_�k�d�Z�y���k�_�j�^�_�q�g�Z�y��

�g�_�^�h�k�l�Z�l�h�q�g�h�k�l�v, n (%) 

153/175 (87,43%) 79/175 (45,14%) 0,0001 

�O�j�h�g�b�q�_�k�d�Z�y���h�[�k�l�j�m�d�l�b�\�g�Z�y��

�[�h�e�_�a�g�v���e�_�]�d�b�o���b�e�b���Z�k�l�f�Z,  

n (%) 

16/175 (9,14%) 20/175 (11,43%) 0,48 

�O�j�h�g�b�q�_�k�d�Z�y���[�h�e�_�a�g�v���i�h�q�_�d��

3�±5 �k�l�Z�^�b�b, n (%) 
45/175 (25,71%) 37/175 (21,14%) 0,31 

�I�Z�j�Z�f�_�l�j�u���h�[�s�_�]�h���Z�g�Z�e�b�a�Z���d�j�h�\�b 

�D�h�g�p�_�g�l�j�Z�p�b�y���e�_�c�d�h�p�b�l�h�\�����î��

109/�e, �f�_�^�b�Z�g�Z [�F�D�B] 
10,00 [6,70 �± 14,30] 8,70 [5,60 �± 11,70] 0,004 

�D�h�g�p�_�g�l�j�Z�p�b�y���g�_�c�l�j�h�n�b�e�h�\, 

�î������9/�e, �f�_�^�b�Z�g�Z [�F�D�B] 
8,70 [5,50 �± 12,80] 6,80 [3,80 �± 9,90] 0,0001 

�D�h�g�p�_�g�l�j�Z�p�b�y���e�b�f�n�h�p�b�l�h�\, 

�î������9/�e, �f�_�^�b�Z�g�Z [�F�D�B] 
0,70 [0,50 �± 1,20] 1,00 [0,70 �± 1,50] 0,0004 

�G�_�c�l�j�h�n�b�e�v�g�h-

�e�b�f�n�h�p�b�l�Z�j�g�h�_��

�k�h�h�l�g�h�r�_�g�b�_, �f�_�^�b�Z�g�Z��

�>�F�D�B�@ 

11,40 [6,80 �± 20,60] 6,90 [3,10 �± 13,60] 0,0001 

�D�h�g�p�_�g�l�j�Z�p�b�y���l�j�h�f�[�h�p�b�l�h�\, 

�î������9/�e, �f�_�^�b�Z�g�Z [�F�D�B] 

208,0 [156,0 �± 

269,0] 

219,0 [167,0 �± 

284,0] 
0,09 

�I�Z�j�Z�f�_�l�j�u���[�b�h�o�b�f�b�q�_�k�d�h�]�h���Z�g�Z�e�b�a�Z���d�j�h�\�b 

�F�h�e�y�j�g�Z�y���d�h�g�p�_�g�l�j�Z�p�b�y��

�f�h�q�_�\�b�g�u���\���k�u�\�h�j�h�l�d�_��

�d�j�h�\�b, �f�f�h�e�v/�e, �f�_�^�b�Z�g�Z 

[�F�D�B] 

8,30 [6,50 �± 13,10] 7,40 [5,60 �± 10,60] 0,007 
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�F�h�e�y�j�g�Z�y���d�h�g�p�_�g�l�j�Z�p�b�y��

�d�j�_�Z�l�b�g�b�g�Z���\���k�u�\�h�j�h�l�d�_��

�d�j�h�\�b, �f�d�f�h�e�v/�e, �f�_�^�b�Z�g�Z 

[�F�D�B] 

89,0 [72,0 �± 120,0] 83,0 [68,0 �± 107,0] 0,014 

�K�d�h�j�h�k�l�v���d�e�m�[�h�q�d�h�\�h�c��

�n�b�e�v�l�j�Z�p�b�b (�m�j�Z�\�g�_�g�b�_��

CKD-EPI), �f�e/�f�b�g/1,73 �f2, 

�f�_�^�b�Z�g�Z [�F�D�B] 

69,00 [48,00 �± 

90,00] 

75,00 [54,00 �± 

94,00] 
0,05 

�M�j�h�\�_�g�v��

�Z�k�i�Z�j�l�Z�l�Z�f�b�g�h�l�j�Z�g�k�n�_�j�Z�a�u, 

�?�>/�e, �f�_�^�b�Z�g�Z [�F�D�B] 

37,00 [25,00 �± 

61,00] 

35,00 [23,00 �± 

50,00] 
0,07 

�M�j�h�\�_�g�v��

�Z�e�Z�g�b�g�Z�f�b�g�h�l�j�Z�g�k�n�_�j�Z�a�u, 

�?�>/�e, �f�_�^�b�Z�g�Z [�F�D�B] 

28,00 [20,00 �± 

46,00] 

30,00 [20,00 �± 

50,00] 
0,54 

�F�h�e�y�j�g�Z�y���d�h�g�p�_�g�l�j�Z�p�b�y��

�]�e�x�d�h�a�u���d�j�h�\�b���g�Z�l�h�s�Z�d, 

�f�f�h�e�v/�e, �f�_�^�b�Z�g�Z [�F�D�B] 

7,10 [5,50 �± 9,90] 6,40 [5,50 �± 8,30] 0,13 

�D�h�g�p�_�g�l�j�Z�p�b�y���K-�j�_�Z�d�l�b�\�g�h�]�h��

�[�_�e�d�Z, �f�]/�e, �f�_�^�b�Z�g�Z [�F�D�B] 
101,0 [50,0 �± 164,0] 37,0 [10,0 �± 109,0] 0,0001 

�D�h�g�p�_�g�l�j�Z�p�b�y��D-�^�b�f�_�j�Z, 

�g�]/�f�e, �f�_�^�b�Z�g�Z [�F�D�B] 

2,770 [1,194 �± 

5,001] 
1,263 [565 �± 3,463] 0,0001 

 

�>�Z�e�_�_ �[�u�e �i�j�h�\�_�^�_�g �Z�g�Z�e�b�a �j�Z�g�]�h�\�h�c �d�h�j�j�_�e�y�p�b�b �i�h �K�i�b�j�f�_�g�m, �\ �j�_�a�m�e�v�l�Z�l�_ 

�d�h�l�h�j�h�]�h �[�u�e�b �\�u�y�\�e�_�g�u���k�l�Z�l�b�k�l�b�q�_�k�d�b���a�g�Z�q�b�f�u�_���d�h�j�j�_�e�y�p�b�h�g�g�u�_���k�\�y�a�b���k�j�_�^�g�_�c��

�k�b�e�u���f�_�`�^�m���\�h�a�j�Z�k�l�h�f���b���k�d�h�j�h�k�l�v�x���d�e�m�[�h�q�d�h�\�h�c���n�b�e�v�l�j�Z�p�b�b��(r � ���í��,44), �f�h�e�y�j�g�h�c��

�d�h�g�p�_�g�l�j�Z�p�b�_�c�� �f�h�q�_�\�b�g�u�� �\�� �k�u�\�h�j�h�l�d�_�� �d�j�h�\�b�� �b�� �d�h�g�p�_�g�l�j�Z�p�b�_�c�� �e�_�c�d�h�p�b�l�h�\ (r = 

0,31), �f�h�e�y�j�g�h�c�� �d�h�g�p�_�g�l�j�Z�p�b�_�c�� �f�h�q�_�\�b�g�u�� �\�� �k�u�\�h�j�h�l�d�_�� �d�j�h�\�b�� �b�� �d�h�g�p�_�g�l�j�Z�p�b�_�c��

�g�_�c�l�j�h�n�b�e�h�\ (r = 0,32, �j�b�k�� 2). �<�u�j�Z�`�_�g�g�u�_ �d�h�j�j�_�e�y�p�b�h�g�g�u�_ �k�\�y�a�b �f�_�`�^�m 

�d�h�g�p�_�g�l�j�Z�p�b�y�f�b �e�_�c�d�h�p�b�l�h�\ �b �g�_�c�l�j�h�n�b�e�h�\ (r = 0,92), �f�h�e�y�j�g�h�c �d�h�g�p�_�g�l�j�Z�p�b�_�c��

�d�j�_�Z�l�b�g�b�g�Z�� �b�� �k�d�h�j�h�k�l�v�x�� �d�e�m�[�h�q�d�h�\�h�c�� �n�b�e�v�l�j�Z�p�b�b (r � �� �í��,89), �g�_�c�l�j�h�n�b�e�v�g�h-
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�e�b�f�n�h�p�b�l�Z�j�g�u�f�� �k�h�h�l�g�h�r�_�g�b�_�f�� �b�� �d�h�g�p�_�g�l�j�Z�p�b�_�c�� �g�_�c�l�j�h�n�b�e�h�\��(r = 0,67), 

�g�_�c�l�j�h�n�b�e�v�g�h-�e�b�f�n�h�p�b�l�Z�j�g�u�f�� �k�h�h�l�g�h�r�_�g�b�_�f�� �b�� �d�h�g�p�_�g�l�j�Z�p�b�_�c �e�b�f�n�h�p�b�l�h�\��(r = 

�í��,72), �f�h�e�y�j�g�h�c�� �d�h�g�p�_�g�l�j�Z�p�b�_�c�� �d�j�_�Z�l�b�g�b�g�Z�� �b�� �f�h�q�_�\�b�g�u�� �\�� �k�u�\�h�j�h�l�d�_�� �d�j�h�\�b (r = 

0,62), �Z�� �l�Z�d�`�_�� �Z�k�i�Z�j�l�Z�l�Z�f�b�g�h�l�j�Z�g�k�n�_�j�Z�a�h�c���b�� �Z�e�Z�g�b�g�Z�f�b�g�h�l�j�Z�g�k�n�_�j�Z�a�h�c (r = 0,66) 

�i�h�^�l�\�_�j�^�b�e�b���l�_�o�g�b�q�_�k�d�m�x���\�Z�e�b�^�g�h�k�l�v���d�h�j�j�_�e�y�p�b�h�g�g�h�]�h���Z�g�Z�e�b�a�Z (�j�b�k������). 

 

�J�b�k�m�g�h�d 2. �D�h�j�j�_�e�y�p�b�h�g�g�u�c �Z�g�Z�e�b�a (�d�h�w�n�n�b�p�b�_�g�l �j�Z�g�]�h�\�h�c �d�h�j�j�_�e�y�p�b�b��

�K�i�b�j�f�_�g�Z) �d�h�e�b�q�_�k�l�\�_�g�g�u�o�� �i�j�_�^�b�d�l�h�j�h�\. �L�_�i�e�h�\�Z�y �d�Z�j�l�Z, �j�Z�a�e�b�q�g�u�_ �h�l�l�_�g�d�b 

�k�b�g�_�]�h (�h�l �k�\�_�l�e�h-�k�b�g�_�]�h �^�h �l�_�f�g�h-�k�b�g�_�]�h) �h�l�j�Z�`�Z�x�l �d�h�w�n�n�b�p�b�_�g�l�u���d�h�j�j�_�e�y�p�b�b���h�l 

�í��,01 �^�h �í��,0 �k�h�h�l�\�_�l�k�l�\�_�g�g�h; �j�Z�a�e�b�q�g�u�_���h�l�l�_�g�d�b���d�j�Z�k�g�h�]�h (�h�l���j�h�a�h�\�h�]�h���^�h���Z�e�h�]�h) 

�h�l�j�Z�`�Z�x�l���d�h�w�n�n�b�p�b�_�g�l�u���d�h�j�j�_�e�y�p�b�b���h�l 0,01 �^�h 1,0 �k�h�h�l�\�_�l�k�l�\�_�g�g�h. 

�K�j�Z�\�g�_�g�b�_ AUROC �i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�e�h �k�l�Z�l�b�k�l�b�q�_�k�d�b �a�g�Z�q�b�f�u�_�� �j�Z�a�e�b�q�b�y��

�\�� �w�n�n�_�d�l�b�\�g�h�k�l�b �f�_�`�^�m�� �j�Z�a�e�b�q�g�u�f�b�� �Z�e�]�h�j�b�l�f�Z�f�b�� �f�Z�r�b�g�g�h�]�h�� �h�[�m�q�_�g�b�y (�j�b�k���� ������

�l�Z�[�e����4). �G�Z�b�[�h�e�_�_ �\�u�k�h�d�m�x �w�n�n�_�d�l�b�\�g�h�k�l�v �i�h�d�Z�a�Z�e�b �Z�e�]�h�j�b�l�f �]�j�Z�^�b�_�g�l�g�h�]�h��

�[�m�k�l�b�g�]�Z CatBoost (AUROC = 0,879), �k�e�m�q�Z�c�g�u�_ �e�_�k�Z (AUROC = 0,863) �b 

�g�_�c�j�h�g�g�u�_ �k�_�l�b (AUROC = 0,860), �\ �l�h �\�j�_�f�y �d�Z�d �^�_�j�_�\�v�y �j�_�r�_�g�b�c (AUROC = 
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0,724) �b �f�_�l�h�^ k-�[�e�b�`�Z�c�r�b�o �k�h�k�_�^�_�c �h�[�e�Z�^�Z�e�b �g�Z�b�f�_�g�v�r�_�c �i�j�_�^�b�d�l�b�\�g�h�c 

�p�_�g�g�h�k�l�v�x (AUROC = 0,784, �j�b�k. 3, �l�Z�[�e. 4). �;�u�e�Z �\�u�y�\�e�_�g�Z �k�m�s�_�k�l�\�_�g�g�Z�y 

�\�Z�j�b�Z�[�_�e�v�g�h�k�l�v AUROC �f�_�`�^�m �j�Z�a�e�b�q�g�u�f�b �p�_�g�l�j�Z�f�b, �i�j�b �w�l�h�f �g�Z�b�f�_�g�v�r�b�c 

�j�Z�a�[�j�h�k �[�u�e �\�u�y�\�e�_�g �i�j�b �b�k�i�h�e�v�a�h�\�Z�g�b�b�� �f�g�h�]�h�n�Z�d�l�h�j�g�h�c �e�h�]�b�k�l�b�q�_�k�d�h�c 

�j�_�]�j�_�k�k�b�b (0,014), �f�_�l�h�^�Z��k-�[�e�b�`�Z�c�r�b�o�� �k�h�k�_�^�_�c (0.044), �Z�� �l�Z�d�`�_�� �Z�e�]�h�j�b�l�f�h�\��

�]�j�Z�^�b�_�g�l�g�h�]�h���[�m�k�l�b�g�]�Z��XGBoost (0.058) �b��CatBoost (0.059) (�l�Z�[�e����4). 

 

�J�b�k�m�g�h�d�� ������ROC-�d�j�b�\�u�_�� �b�� �a�g�Z�q�_�g�b�y��AUROC �^�e�y�� �g�Z�b�e�m�q�r�b�o�� �f�h�^�_�e�_�c����

�j�Z�a�j�Z�[�h�l�Z�g�g�u�o���i�j�b���i�h�f�h�s�b���j�Z�a�e�b�q�g�u�o���Z�e�]�h�j�b�l�f�h�\���F�H�� 
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�L�Z�[�e�b�p�Z 4. �K�j�Z�\�g�_�g�b�_���a�g�Z�q�_�g�b�c AUROC �^�e�y���g�Z�b�e�m�q�r�b�o���f�h�^�_�e�_�c�����j�Z�a�j�Z�[�h�l�Z�g�g�u�o��

�i�j�b���i�h�f�h�s�b���j�Z�a�e�b�q�g�u�o���Z�e�]�h�j�b�l�f�h�\���F�H�� 

�:�e�]�h�j�b�l�f���F�H 

AUROC 

�P�_�g�l�j���‹����

���G�B�B��

�D�I�K�K�A��  

(n = 100) 

�P�_�g�l�j �‹����

(�=�:�M�A 

�D�D�B�;) 

(n = 106) 

�P�_�g�l�j���‹����

���=�:�M�A��

�D�H�D�;���� 

(n = 144) 

�K�j�_�^�g�_�_ �J�Z�a�[�j�h�k 

�>�_�j�_�\�v�y��

�j�_�r�_�g�b�c 
0,824 0,740 0,607 0,724 0,217 

�K�e�m�q�Z�c�g�u�_���e�_�k�Z 0,908 0,821 0,861 0,863 0,087 

�K�\�_�j�o�k�e�m�q�Z�c�g�u�_��

�^�_�j�_�\�v�y 
0,817 0,806 0,882 0,835 0,076 

�G�_�c�j�h�g�g�u�_���k�_�l�b 0,898 0,849 0,834 0,860 0,064 

k-�[�e�b�`�Z�c�r�b�_��

�k�h�k�_�^�b 
0,807 0,763 0,782 0,784 0,044 

XGBoost 0,827 0,787 0,845 0,820 0,058 

LightGBM 0,919 0,812 0,822 0,851 0,107 

CatBoost 0,887 0,846 0,905 0,879 0,059 

�F�g�h�]�h�n�Z�d�l�h�j�g�Z�y��

�e�h�]�b�k�l�b�q�_�k�d�Z�y��

�j�_�]�j�_�k�k�b�y 

(�j�_�n�_�j�_�g�k�g�u�c��

�f�_�l�h�^) 

0,805 0,813 0,799 0,806 0,014 

 
�;�h�e�v�r�b�g�k�l�\�h �f�h�^�_�e�_�c �k �g�Z�b�\�u�k�r�b�f AUROC �[�u�e�b �h�[�m�q�_�g�u �g�Z �\�u�[�h�j�d�Z�o 

�p�_�g�l�j�Z �‹���� ���D�m�a�[�Z�k�k�d�Z�y �d�e�b�g�b�q�_�k�d�Z�y �b�g�n�_�d�p�b�h�g�g�Z�y �[�h�e�v�g�b�p�Z) �b �p�_�g�l�j�Z �‹����

(�D�m�a�[�Z�k�k�d�Z�y �h�[�e�Z�k�l�g�Z�y �d�e�b�g�b�q�_�k�d�Z�y �[�h�e�v�g�b�p�Z) (n = 250) �b���d�j�h�k�k-�\�Z�e�b�^�b�j�h�\�Z�g�u���g�Z��

�\�u�[�h�j�d�_���� �g�Z�[�j�Z�g�g�h�c�� �\�� �p�_�g�l�j�_�� �‹���� ���G�B�B�� �d�h�f�i�e�_�d�k�g�u�o�� �i�j�h�[�e�_�f�� �k�_�j�^�_�q�g�h-

�k�h�k�m�^�b�k�l�u�o�� �a�Z�[�h�e�_�\�Z�g�b�c) (n = 100), �q�l�h�� �i�h�^�q�_�j�d�b�\�Z�_�l�� �k�m�s�_�k�l�\�_�g�g�m�x��

�]�_�l�_�j�h�]�_�g�g�h�k�l�v���f�_�`�^�m���\�d�e�x�q�_�g�g�u�f�b���\���b�k�k�e�_�^�h�\�Z�g�b�_���p�_�g�l�j�Z�f�b (�j�b�k�� 4). 
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�J�b�k�m�g�h�d 4. �L�_�i�e�h�\�Z�y �d�Z�j�l�Z, �^�_�f�h�g�k�l�j�b�j�m�x�s�Z�y �\�Z�j�b�Z�[�_�e�v�g�h�k�l�v AUROC �i�j�b 

�j�Z�a�e�b�q�g�u�o �k�h�q�_�l�Z�g�b�y�o �h�[�m�q�_�g�b�y���b���d�j�h�k�k-�\�Z�e�b�^�Z�p�b�b. �<�Z�j�v�b�j�m�x�s�b�c �h�l �a�_�e�_�g�h�]�h �^�h 

�d�j�Z�k�g�h�]�h �p�\�_�l �h�l�j�Z�`�Z�_�l �m�\�_�e�b�q�_�g�b�_ AUROC (�g�Z�b�f�_�g�v�r�b�c���b���g�Z�b�[�h�e�v�r�b�c AUROC 

�h�d�j�Z�r�_�g�u�� �a�_�e�_�g�u�f�� �b�� �d�j�Z�k�g�u�f�� �k�h�h�l�\�_�l�k�l�\�_�g�g�h). �E�_�\�Z�y �d�h�e�h�g�d�Z: �\�u�[�h�j�d�b �^�e�y 

�h�[�m�q�_�g�b�y �± �p�_�g�l�j���‹���� ���D�m�a�[�Z�k�k�d�Z�y�� �d�e�b�g�b�q�_�k�d�Z�y�� �b�g�n�_�d�p�b�h�g�g�Z�y�� �[�h�e�v�g�b�p�Z�����b�� �p�_�g�l�j��

�‹���� ���D�m�a�[�Z�k�k�d�Z�y�� �h�[�e�Z�k�l�g�Z�y�� �d�e�b�g�b�q�_�k�d�Z�y�� �[�h�e�v�g�b�p�Z���� ���Q�� � �� ������������ �\�u�[�h�j�d�Z�� �^�e�y�� �d�j�h�k�k-

�\�Z�e�b�^�Z�p�b�b�� �± �p�_�g�l�j �‹���� ���G�B�B�� �d�h�f�i�e�_�d�k�g�u�o�� �i�j�h�[�e�_�f�� �k�_�j�^�_�q�g�h-�k�h�k�m�^�b�k�l�u�o��

�a�Z�[�h�e�_�\�Z�g�b�c) (n = 100). �P�_�g�l�j�Z�e�v�g�Z�y �d�h�e�h�g�d�Z: �\�u�[�h�j�d�b �^�e�y �h�[�m�q�_�g�b�y �± �p�_�g�l�j �‹����

(�G�B�B�� �d�h�f�i�e�_�d�k�g�u�o�� �i�j�h�[�e�_�f�� �k�_�j�^�_�q�g�h-�k�h�k�m�^�b�k�l�u�o�� �a�Z�[�h�e�_�\�Z�g�b�c���� �b �p�_�g�l�j �‹  3 

���D�m�a�[�Z�k�k�d�Z�y�� �h�[�e�Z�k�l�g�Z�y�� �d�e�b�g�b�q�_�k�d�Z�y�� �[�h�e�v�g�b�p�Z�� (n = 244), �\�u�[�h�j�d�Z�� �^�e�y�� �d�j�h�k�k-

�\�Z�e�b�^�Z�p�b�b���± �p�_�g�l�j���‹�������D�m�a�[�Z�k�k�d�Z�y���d�e�b�g�b�q�_�k�d�Z�y���b�g�n�_�d�p�b�h�g�g�Z�y���[�h�e�v�g�b�p�Z) (n = 106). 
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�I�j�Z�\�Z�y �d�h�e�h�g�d�Z: �\�u�[�h�j�d�b �^�e�y �h�[�m�q�_�g�b�y �± �p�_�g�l�j �‹���� (�G�B�B���d�h�f�i�e�_�d�k�g�u�o���i�j�h�[�e�_�f��

�k�_�j�^�_�q�g�h-�k�h�k�m�^�b�k�l�u�o�� �a�Z�[�h�e�_�\�Z�g�b�c���� �b �p�_�g�l�j�� �‹���� ���D�m�a�[�Z�k�k�d�Z�y�� �d�e�b�g�b�q�_�k�d�Z�y��

�b�g�n�_�d�p�b�h�g�g�Z�y�� �[�h�e�v�g�b�p�Z�� (n = 206), �\�u�[�h�j�d�Z�� �^�e�y�� �d�j�h�k�k-�\�Z�e�b�^�Z�p�b�b�� �± �p�_�g�l�j �‹  3 

���D�m�a�[�Z�k�k�d�Z�y���h�[�e�Z�k�l�g�Z�y���d�e�b�g�b�q�_�k�d�Z�y���[�h�e�v�g�b�p�Z�� (n = 144). 

�I�h�f�b�f�h AUROC, �d�e�b�g�b�q�_�k�d�b �j�_�e�_�\�Z�g�l�g�u�_ �f�h�^�_�e�b �l�Z�d�`�_ �^�h�e�`�g�u 

�^�_�f�h�g�k�l�j�b�j�h�\�Z�l�v �h�^�b�g�Z�d�h�\�m�x�� �b�e�b�� �h�q�_�g�v�� �[�e�b�a�d�m�x�� �q�m�\�k�l�\�b�l�_�e�v�g�h�k�l�v�� �b��

�k�i�_�p�b�n�b�q�g�h�k�l�v. �D�Z�d �q�m�\�k�l�\�b�l�_�e�v�g�h�k�l�v, �l�Z�d �b �k�i�_�p�b�n�b�q�g�h�k�l�v �[�u�e�b �k�l�Z�l�b�k�l�b�q�_�k�d�b 

�a�g�Z�q�b�f�h �\�u�r�_ �i�j�b �h�[�m�q�_�g�b�b �i�j�_�^�b�d�l�b�\�g�u�o �f�h�^�_�e�_�c �g�Z �\�u�[�h�j�d�Z�o �b�a �p�_�g�l�j�Z �‹����

(�G�B�B�� �d�h�f�i�e�_�d�k�g�u�o�� �i�j�h�[�e�_�f�� �k�_�j�^�_�q�g�h-�k�h�k�m�^�b�k�l�u�o�� �a�Z�[�h�e�_�\�Z�g�b�c���� �b�� �p�_�g�l�j�Z �‹����

���D�m�a�[�Z�k�k�d�Z�y���d�e�b�g�b�q�_�k�d�Z�y���b�g�n�_�d�p�b�h�g�g�Z�y���[�h�e�v�g�b�p�Z�� (n = 206) �b���b�o���d�j�h�k�k-�\�Z�e�b�^�Z�p�b�b��

�g�Z���\�u�[�h�j�d�_���b�a �p�_�g�l�j�Z �‹  3 ���D�m�a�[�Z�k�k�d�Z�y���h�[�e�Z�k�l�g�Z�y���d�e�b�g�b�q�_�k�d�Z�y���[�h�e�v�g�b�p�Z�� (n = 144), 

�q�l�h���i�h�^�l�\�_�j�`�^�Z�_�l���]�_�l�_�j�h�]�_�g�g�h�k�l�v���f�_�`�^�m���\�u�[�h�j�d�Z�f�b���b�a���j�Z�a�e�b�q�g�u�o���p�_�g�l�j�h�\ (�j�b�k�� 5). 

�K�j�_�^�b �\�k�_�o �Z�e�]�h�j�b�l�f�h�\ �f�Z�r�b�g�g�h�]�h �h�[�m�q�_�g�b�y �g�_�c�j�h�g�g�u�_ �k�_�l�b �o�Z�j�Z�d�l�_�j�b�a�h�\�Z�e�b�k�v 

�g�Z�b�[�h�e�_�_ �\�u�k�h�d�h�c �q�m�\�k�l�\�b�l�_�e�v�g�h�k�l�v�x �b �l�j�_�l�v�_�c�� �i�h�� �\�_�e�b�q�b�g�_�� �k�i�_�p�b�n�b�q�g�h�k�l�v�x, 

�h�[�e�Z�^�Z�y�� �k�m�s�_�k�l�\�_�g�g�h�� �[�h�e�v�r�_�c�� �i�j�_�^�b�d�l�b�\�g�h�c�� �p�_�g�g�h�k�l�v�x�� �\�� �k�j�Z�\�g�_�g�b�b�� �k�� �^�j�m�]�b�f�b��

�Z�e�]�h�j�b�l�f�Z�f�b (�j�b�k�����������l�Z�[�e����5). �L�Z�d�`�_ �k�e�_�^�m�_�l �h�[�j�Z�l�b�l�v �\�g�b�f�Z�g�b�_ �g�Z �l�h�l �n�Z�d�l, �q�l�h 

�g�_�c�j�h�g�g�u�_ �k�_�l�b �i�h�d�Z�a�Z�e�b �g�Z�b�[�h�e�_�_ �\�u�k�h�d�m�x �m�k�l�h�c�q�b�\�h�k�l�v �d �]�_�l�_�j�h�]�_�g�g�h�k�l�b 

�\�u�[�h�j�h�d �f�_�`�^�m �j�Z�a�e�b�q�g�u�f�b �p�_�g�l�j�Z�f�b (�g�Z�b�f�_�g�v�r�b�c �j�Z�a�[�j�h�k �f�_�`�^�m 

�q�m�\�k�l�\�b�l�_�e�v�g�h�k�l�v�x���b���k�i�_�p�b�n�b�q�g�h�k�l�v�x�����i�h�e�m�q�_�g�g�u�f�b���\���j�Z�a�e�b�q�g�u�o���p�_�g�l�j�Z�o, �l�Z�[�e����

5). 
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�J�b�k�m�g�h�d 5. �Q�m�\�k�l�\�b�l�_�e�v�g�h�k�l�v (�k�\�_�j�o�m) �b �k�i�_�p�b�n�b�q�g�h�k�l�v (�k�g�b�a�m) �i�j�b�f�_�g�_�g�g�u�o��

�Z�e�]�h�j�b�l�f�h�\�� �f�Z�r�b�g�g�h�]�h�� �h�[�m�q�_�g�b�y. �Q�_�j�g�u�c �p�\�_�l: �k�j�_�^�g�_�_ �a�g�Z�q�_�g�b�_ �f�_�`�^�m �l�j�_�f�y 
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�p�_�g�l�j�Z�f�b, �d�j�Z�k�g�u�c �p�\�_�l: �p�_�g�l�j�� �‹����(�G�B�B�� �d�h�f�i�e�_�d�k�g�u�o�� �i�j�h�[�e�_�f�� �k�_�j�^�_�q�g�h-

�k�h�k�m�^�b�k�l�u�o�� �a�Z�[�h�e�_�\�Z�g�b�c) (n = 100); �a�_�e�_�g�u�c�� �p�\�_�l: �p�_�g�l�j�� �‹���� ���D�m�a�[�Z�k�k�d�Z�y��

�d�e�b�g�b�q�_�k�d�Z�y���b�g�n�_�d�p�b�h�g�g�Z�y���[�h�e�v�g�b�p�Z�� (n = 106); �k�b�g�b�c���p�\�_�l�����p�_�g�l�j���‹�������D�m�a�[�Z�k�k�d�Z�y��

�h�[�e�Z�k�l�g�Z�y���d�e�b�g�b�q�_�k�d�Z�y���[�h�e�v�g�b�p�Z������n = 144). 

 

�L�Z�[�e�b�p�Z 5. �J�Z�g�`�b�j�h�\�Z�g�b�_ �Z�e�]�h�j�b�l�f�h�\ �F�H �\ �k�h�h�l�\�_�l�k�l�\�b�b �k �b�o �q�m�\�k�l�\�b�l�_�e�v�g�h�k�l�v�x��

�b�� �k�i�_�p�b�n�b�q�g�h�k�l�v�x. �G�Z�b�f�_�g�v�r�b�c �j�Z�g�] �h�[�h�a�g�Z�q�Z�_�l �g�Z�b�[�h�e�v�r�m�x �q�m�\�k�l�\�b�l�_�e�v�g�h�k�l�v 

�b�e�b���k�i�_�p�b�n�b�q�g�h�k�l�v�� 

�:�e�]�h�j�b�l�f���F�H 

�K�j�_�^�g�y

�y��

�q�m�\�k�l�\�� 

�K�j�_�^�g�y

�y��

�k�i�_�p�b�n�� 

�J�Z�a�[�j�h�k 

(�q�m�\�k�l�\��

) 

�J�Z�a�[�j�h�k 

(�k�i�_�p�b�n��

) 

�J�Z�g�]  

(�k�j�_�^�g�y

�y��

�q�m�\�k�l�\.) 

�J�Z�g�] 

(�k�j�_�^�g�y

�y��

�k�i�_�p�b�n��) 

�K�m�f�f�Z��

�j�Z�g�]�h

�\ 

�>�_�j�_�\�v�y��

�j�_�r�_�g�b�c 
0,72 0,74 0,14 0,36 6 4 10 

�K�e�m�q�Z�c�g�u�_���e�_�k�Z 0,72 0,74 0,13 0,31 6 4 10 

�K�\�_�j�o�k�e�m�q�Z�c�g�u�_��

�^�_�j�_�\�v�y 
0,75 0,80 0,19 0,31 3 1 4 

�G�_�c�j�h�g�g�u�_���k�_�l�b 0,77 0,75 0,01 0,02 1 3 4 

k-�[�e�b�`�Z�c�r�b�_��

�k�h�k�_�^�b 
0,73 0,73 0,07 0,15 5 5 10 

XGBoost 0,73 0,77 0,21 0,44 5 2 7 

LightGBM 0,74 0,77 0,26 0,35 4 2 6 

CatBoost 0,76 0,75 0,28 0,43 2 3 5 

�F�g�h�]�h�n�Z�d�l�h�j�g�Z

�y���e�h�]�b�k�l�b�q�_�k�d�Z�y��

�j�_�]�j�_�k�k�b�y��

���j�_�n�_�j�_�g�k�g�u�c��

�f�_�l�h�^�� 

0,74 0,75 0,18 0,34 4 3 7 

 
�>�Z�e�_�_ �k �p�_�e�v�x �i�h�b�k�d�Z �k�h�q�_�l�Z�g�b�y �g�Z�b�[�h�e�_�_ �q�m�\�k�l�\�b�l�_�e�v�g�u�o �b �k�i�_�p�b�n�b�q�g�u�o 

�i�j�_�^�b�d�l�h�j�h�\ �b �j�Z�a�j�Z�[�h�l�d�b �w�n�n�_�d�l�b�\�g�h�]�h �b�g�k�l�j�m�f�_�g�l�Z �^�e�y �i�j�h�]�g�h�a�b�j�h�\�Z�g�b�y 

�e�_�l�Z�e�v�g�h�]�h �b�k�o�h�^�Z �m �i�Z�p�b�_�g�l�h�\ �k �l�y�`�_�e�u�f �l�_�q�_�g�b�_�f COVID-19 �[�u�e �i�j�h�\�_�^�_�g 
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�k�d�j�b�g�b�g�] �Z�g�k�Z�f�[�e�_�c �g�_�c�j�h�g�g�u�o �k�_�l�_�c �k �b�k�i�h�e�v�a�h�\�Z�g�b�_�f �k�h�h�l�\�_�l�k�l�\�m�x�s�_�]�h �f�h�^�m�e�y 

�i�j�h�]�j�Z�f�f�u STATISTICA (Automated Neural Networks, SANN). �F�Z�g�m�Z�e�v�g�u�c 

�k�d�j�b�g�b�g�] �\�u�y�\�b�e, �q�l�h �g�Z�b�[�h�e�_�_ �w�n�n�_�d�l�b�\�g�u�f �k�h�q�_�l�Z�g�b�_�f �i�j�_�^�b�d�l�h�j�h�\ �y�\�e�y�x�l�k�y 

�d�Z�j�^�b�h�e�h�]�b�q�_�k�d�Z�y�� �d�h�f�h�j�[�b�^�g�h�k�l�v�� ���b�r�_�f�b�q�_�k�d�Z�y�� �[�h�e�_�a�g�v�� �k�_�j�^�p�Z���� �o�j�h�g�b�q�_�k�d�Z�y��

�k�_�j�^�_�q�g�Z�y���g�_�^�h�k�l�Z�l�h�q�g�h�k�l�v�������i�h�q�_�q�g�Z�y���d�h�f�h�j�[�b�^�g�h�k�l�v�����o�j�h�g�b�q�_�k�d�Z�y���[�h�e�_�a�g�v���i�h�q�_�d��

3�±���� �k�l�Z�^�b�b������ �f�h�e�y�j�g�Z�y�� �d�h�g�p�_�g�l�j�Z�p�b�y�� �f�h�q�_�\�b�g�u�� �\�� �k�u�\�h�j�h�l�d�_�� �d�j�h�\�b�� �b�� �m�j�h�\�_�g�v�� �K-

�j�_�Z�d�l�b�\�g�h�]�h�� �[�_�e�d�Z. �B�a �h�l�h�[�j�Z�g�g�u�o �l�Z�d�b�f �h�[�j�Z�a�h�f 15 �g�_�c�j�h�g�g�u�o �k�_�l�_�c �k �^�h�e�_�c 

�\�_�j�g�h �i�j�_�^�k�d�Z�a�Z�g�g�u�o �b�k�o�h�^�h�\ > 80% �b AUROC > 0,8, �q�_�l�\�_�j�h �i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�e�b 

AUROC �•����,85 (0,850, 0,853, 0,861 �b 0,866), �^�\�_���i�h�d�Z�a�Z�e�b���q�m�\�k�l�\�b�l�_�e�v�g�h�k�l�v��> 90% 

�b���h�^�g�Z���i�h�d�Z�a�Z�e�Z���q�m�\�k�l�\�b�l�_�e�v�g�h�k�l�v���b���k�i�_�p�b�n�b�q�g�h�k�l�v��> 80% �i�j�b���i�_�j�\�b�q�g�h�c�� �d�j�h�k�k-

�\�Z�e�b�^�Z�p�b�b (30% �h�l�� �h�[�s�_�c�� �\�u�[�h�j�d�b). �>�h�i�h�e�g�b�l�_�e�v�g�Z�y �d�j�h�k�k-�\�Z�e�b�^�Z�p�b�y �w�l�b�o 

�Z�g�k�Z�f�[�e�_�c �g�_�c�j�h�g�g�u�o �k�_�l�_�c �k �b�k�i�h�e�v�a�h�\�Z�g�b�_�f �[�m�l�k�l�j�w�i�i�b�g�]�Z (4 �\�b�j�l�m�Z�e�v�g�u�o 

�d�j�h�k�k-�\�Z�e�b�^�Z�p�b�h�g�g�u�o �\�u�[�h�j�d�b) �^�h�d�Z�a�Z�e�Z�� �b�o�� �\�u�k�h�d�m�x�� �i�j�_�^�b�d�l�b�\�g�m�x�� �a�g�Z�q�b�f�h�k�l�v, 

�i�h�k�d�h�e�v�d�m���g�_�c�j�h�g�g�Z�y���k�_�l�v���k AUROC = 0,866 �i�j�b���i�_�j�\�b�q�g�h�c���d�j�h�k�k-�\�Z�e�b�^�Z�p�b�b���b�f�_�e�Z 

AUROC = 0,849 �b�� �\�� �k�j�_�^�g�_�f�� �h�d�h�e�h 80% �\�_�j�g�h�� �i�j�_�^�k�d�Z�a�Z�g�g�u�o�� �b�k�o�h�^�h�\ �i�j�b��

�[�m�l�k�l�j�w�i�i�b�g�]�_. �>�j�m�]�b�_ �g�_�c�j�h�g�g�u�_ �k�_�l�b, �j�Z�a�j�Z�[�h�l�Z�g�g�u�_ �i�j�b �i�h�f�h�s�b �f�Z�g�m�Z�e�v�g�h�]�h 

�k�d�j�b�g�b�g�]�Z �i�j�_�^�b�d�l�h�j�h�\, �l�Z�d�`�_ �b�f�_�e�b AUROC �•�� ��,8, a 10 �b�a��15 �j�Z�a�j�Z�[�h�l�Z�g�g�u�o��

�g�_�c�j�h�k�_�l�_�c�� �i�h�d�Z�a�Z�e�b > 80% �\�_�j�g�h�� �i�j�_�^�k�d�Z�a�Z�g�g�u�o�� �b�k�o�h�^�h�\�� �i�j�b�� �d�j�h�k�k-�\�Z�e�b�^�Z�p�b�b��

�i�h�k�j�_�^�k�l�\�h�f���[�m�l�k�l�j�w�i�i�b�g�]�Z. 

�>�Z�e�_�_ �[�u�e�h �i�j�h�\�_�^�_�g�h �j�Z�g�`�b�j�h�\�Z�g�b�_ �\�k�_�o �i�j�_�^�b�d�l�h�j�h�\ �k �b�k�i�h�e�v�a�h�\�Z�g�b�_�f 

�b�g�k�l�j�m�f�_�g�l�Z Predictor Screening �i�j�h�]�j�Z�f�f�u��STATISTICA. �K�j�_�^�b �\�k�_�o 

�b�k�k�e�_�^�h�\�Z�g�g�u�o �i�j�_�^�b�d�l�h�j�h�\ �g�Z�b�[�h�e�v�r�b�c �\�d�e�Z�^ �\ �\�_�j�h�y�l�g�h�k�l�v �e�_�l�Z�e�v�g�h�]�h�� �b�k�o�h�^�Z��

�\�g�h�k�b�e�b�� �b�r�_�f�b�q�_�k�d�Z�y�� �[�h�e�_�a�g�v�� �k�_�j�^�p�Z�� �\�� �k�h�q�_�l�Z�g�b�b�� �k�� �o�j�h�g�b�q�_�k�d�h�c�� �k�_�j�^�_�q�g�h�c��

�g�_�^�h�k�l�Z�l�h�q�g�h�k�l�v�x�����d�h�g�p�_�g�l�j�Z�p�b�y���K-�j�_�Z�d�l�b�\�g�h�]�h���[�_�e�d�Z�����d�h�g�p�_�g�l�j�Z�p�b�y���e�b�f�n�h�p�b�l�h�\��

�b���g�_�c�l�j�h�n�b�e�v�g�h-�e�b�f�n�h�p�b�l�Z�j�g�h�_���k�h�h�l�g�h�r�_�g�b�_ (information value > 0,3 �b Cramer�¶s V 

> 0,25, �l�Z�[�e�� 6). �< �l�h �`�_ �\�j�_�f�y �e�b�r�v 1 �b�a 10 �g�_�c�j�h�g�g�u�o �k�_�l�_�c, �j�Z�a�j�Z�[�h�l�Z�g�g�u�o �i�m�l�_�f 

�Z�\�l�h�f�Z�l�b�q�_�k�d�h�]�h �k�d�j�b�g�b�g�]�Z �i�j�_�^�b�d�l�h�j�h�\ (#2, AUROC = 0,824) �^�h�k�l�b�]�e�Z 

�g�Z�b�f�_�g�v�r�_�]�h AUROC �g�_�c�j�h�g�g�u�o �k�_�l�_�c���� �j�Z�a�j�Z�[�h�l�Z�g�g�u�o�� �i�m�l�_�f�� �f�Z�g�m�Z�e�v�g�h�]�h��

�k�d�j�b�g�b�g�]�Z���i�j�_�^�b�d�l�h�j�h�\ (#6, 0,823) �i�j�b���i�_�j�\�b�q�g�h�c���d�j�h�k�k-�\�Z�e�b�^�Z�p�b�b�����b���g�b���h�^�g�Z���b�a��



 44 

�g�b�o���g�_���^�h�k�l�b�]�e�Z��AUROC > 0,8 �b�e�b��80% �\�_�j�g�h���i�j�_�^�k�d�Z�a�Z�g�g�u�o���b�k�o�h�^�h�\���i�j�b���d�j�h�k�k-

�\�Z�e�b�^�Z�p�b�b���i�m�l�_�f���[�m�l�k�l�j�w�i�i�b�g�]�Z. 

 

�L�Z�[�e�b�p�Z 6. �J�Z�g�`�b�j�h�\�Z�g�b�_ �i�j�_�^�b�d�l�h�j�h�\�� �\�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k�� �b�g�k�l�j�m�f�_�g�l�h�f��Predictor 

Screening �i�j�h�]�j�Z�f�f�u��STATISTICA. 

�I�j�_�^�b�d�l�h�j Gini  
Information 

value 
Cramer's V 

�B�r�_�f�b�q�_�k�d�Z�y���[�h�e�_�a�g�v��

�k�_�j�^�p�Z���b�e�b���o�j�h�g�b�q�_�k�d�Z�y��

�k�_�j�^�_�q�g�Z�y���g�_�^�h�k�l�Z�l�h�q�g�h�k�l�v 

0,40 0,90 0,45 

�D�h�g�p�_�g�l�j�Z�p�b�y���K-

�j�_�Z�d�l�b�\�g�h�]�h���[�_�e�d�Z 
0,41 0,84 0,41 

�D�h�g�p�_�g�l�j�Z�p�b�y���e�b�f�n�h�p�b�l�h�\ 0,45 0,39 0,30 

�G�_�c�l�j�h�n�b�e�v�g�h-

�e�b�f�n�h�p�b�l�Z�j�g�h�_��

�k�h�h�l�g�h�r�_�g�b�_ 

0,46 0,36 0,29 

�D�h�g�p�_�g�l�j�Z�p�b�y��D-�^�b�f�_�j�Z 0,47 0,26 0,25 

�F�h�e�y�j�g�Z�y���d�h�g�p�_�g�l�j�Z�p�b�y��

�]�e�x�d�h�a�u���d�j�h�\�b���g�Z�l�h�s�Z�d 
0,47 0,20 0,22 

�D�h�g�p�_�g�l�j�Z�p�b�y��

�g�_�c�l�j�h�n�b�e�h�\ 
0,48 0,18 0,21 

�D�h�g�p�_�g�l�j�Z�p�b�y��

�l�j�h�f�[�h�p�b�l�h�\ 
0,48 0,16 0,18 

�D�h�g�p�_�g�l�j�Z�p�b�y���e�_�c�d�h�p�b�l�h�\ 0,48 0,13 0,18 

�F�h�e�y�j�g�Z�y���d�h�g�p�_�g�l�j�Z�p�b�y��

�f�h�q�_�\�b�g�u���\���k�u�\�h�j�h�l�d�_��

�d�j�h�\�b 

0,49 0,11 0,16 

�:�j�l�_�j�b�Z�e�v�g�Z�y���]�b�i�_�j�l�_�g�a�b�y 0,49 0,11 0,16 
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�K�d�h�j�h�k�l�v���d�e�m�[�h�q�d�h�\�h�c��

�n�b�e�v�l�j�Z�p�b�b 
0,49 0,11 0,16 

�F�h�e�y�j�g�Z�y���d�h�g�p�_�g�l�j�Z�p�b�y��

�d�j�_�Z�l�b�g�b�g�Z���\���k�u�\�h�j�h�l�d�_��

�d�j�h�\�b 

0,49 0,10 0,15 

�M�j�h�\�_�g�v��

�Z�k�i�Z�j�l�Z�l�Z�f�b�g�h�l�j�Z�g�k�n�_�j�Z�a�u 
0,49 0,08 0,14 

�M�j�h�\�_�g�v��

�Z�e�Z�g�b�g�Z�f�b�g�h�l�j�Z�g�k�n�_�j�Z�a�u 
0,50 0,04 0,10 

�O�j�h�g�b�q�_�k�d�Z�y���[�h�e�_�a�g�v��

�i�h�q�_�d��3�±5 �k�l�Z�^�b�b 
0,50 0,01 0,05 

�O�j�h�g�b�q�_�k�d�Z�y��

�h�[�k�l�j�m�d�l�b�\�g�Z�y���[�h�e�_�a�g�v��

�e�_�]�d�b�o���b�e�b���Z�k�l�f�Z 

0,50 0,01 0,04 

�K�Z�o�Z�j�g�u�c���^�b�Z�[�_�l 0,50 0,00 0,04 

 
�K�h�q�_�l�Z�g�b�_ �i�j�_�^�b�d�l�h�j�h�\, �h�l�h�[�j�Z�g�g�u�o �i�m�l�_�f �f�Z�g�m�Z�e�v�g�h�]�h �b �Z�\�l�h�f�Z�l�b�q�_�k�d�h�]�h 

�k�d�j�b�g�b�g�]�Z (�b�r�_�f�b�q�_�k�d�Z�y �[�h�e�_�a�g�v �k�_�j�^�p�Z �b �o�j�h�g�b�q�_�k�d�Z�y �k�_�j�^�_�q�g�Z�y 

�g�_�^�h�k�l�Z�l�h�q�g�h�k�l�v, �o�j�h�g�b�q�_�k�d�Z�y �[�h�e�_�a�g�v �i�h�q�_�d 3�±5 �k�l�Z�^�b�b, �f�h�e�y�j�g�Z�y  �d�h�g�p�_�g�l�j�Z�p�b�y 

�f�h�q�_�\�b�g�u �\ �k�u�\�h�j�h�l�d�_ �d�j�h�\�b, �d�h�g�p�_�g�l�j�Z�p�b�y C-�j�_�Z�d�l�b�\�g�h�]�h �[�_�e�d�Z, �d�h�g�p�_�g�l�j�Z�p�b�y 

�e�b�f�n�h�p�b�l�h�\ �b �g�_�c�l�j�h�n�b�e�v�g�h-�e�b�f�n�h�p�b�l�Z�j�g�h�_ �k�h�h�l�g�h�r�_�g�b�_) �g�_ �i�j�b�\�_�e�h�� �d��

�m�\�_�e�b�q�_�g�b�x�� �q�m�\�k�l�\�b�l�_�e�v�g�h�k�l�b�� �b�� �k�i�_�p�b�n�b�q�g�h�k�l�b�� �k�]�_�g�_�j�b�j�h�\�Z�g�g�u�o�� �g�_�c�j�h�g�g�u�o��

�k�_�l�_�c, �i�h�k�d�h�e�v�d�m���g�b���h�^�g�Z���b�a���g�b�o���g�_���k�f�h�]�e�Z���^�h�k�l�b�q�v AUROC �\ 0.85 �i�j�b���i�_�j�\�b�q�g�h�c��

�d�j�h�k�k-�\�Z�e�b�^�Z�p�b�b.  

�L�Z�d�b�f �h�[�j�Z�a�h�f, �g�_�c�j�h�g�g�u�_ �k�_�l�b �h�d�Z�a�Z�e�b�k�v �g�Z�b�[�h�e�_�_ �w�n�n�_�d�l�b�\�g�u�f (�\ 

�h�k�h�[�_�g�g�h�k�l�b �g�Z�b�[�h�e�_�_ �q�m�\�k�l�\�b�l�_�e�v�g�u�f) �Z�e�]�h�j�b�l�f�h�f�� �F�H�� �^�e�y�� �i�j�h�]�g�h�a�b�j�h�\�Z�g�b�y��

�e�_�l�Z�e�v�g�h�]�h���b�k�o�h�^�Z���m���k�i�Z�j�_�g�g�u�o���i�h���i�h�e�m���b���\�h�a�j�Z�k�l�m���i�Z�p�b�_�g�l�h�\���k���l�y�`�_�e�u�f���l�_�q�_�g�b�_�f��

COVID-19 �i�j�b�� �b�o�� �i�h�k�l�m�i�e�_�g�b�b�� �\�� �h�l�^�_�e�_�g�b�_�� �j�_�Z�g�b�f�Z�p�b�b�� �b�� �b�g�l�_�g�k�b�\�g�h�c�� �l�_�j�Z�i�b�b. 

�?�s�_ �h�^�g�b�f �i�j�_�b�f�m�s�_�k�l�\�h�f �g�_�c�j�h�g�g�u�o �k�_�l�_�c �[�u�e�Z �b�o �m�k�l�h�c�q�b�\�h�k�l�v �d 

�]�_�l�_�j�h�]�_�g�g�h�k�l�b�� �f�_�`�^�m�� �\�u�[�h�j�d�Z�f�b���� �g�Z�[�j�Z�g�g�u�f�b�� �\�� �j�Z�a�e�b�q�g�u�o�� �p�_�g�l�j�Z�o. AUROC 
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�g�_�d�h�l�h�j�u�o �g�_�c�j�h�g�g�u�o �k�_�l�_�c �i�j�_�\�u�r�Z�e 0,85 �i�j�b �i�_�j�\�b�q�g�h�c �d�j�h�k�k-�\�Z�e�b�^�Z�p�b�b �b 

�^�h�k�l�b�]�Z�e �i�j�Z�d�l�b�q�_�k�d�b �l�Z�d�b�o �`�_ �a�g�Z�q�_�g�b�c�� �g�Z�� �\�b�j�l�m�Z�e�v�g�u�o�� �\�u�[�h�j�d�Z�o����

�k�]�_�g�_�j�b�j�h�\�Z�g�g�u�o���g�Z���h�k�g�h�\�_���\�Z�e�b�^�Z�p�b�h�g�g�h�c���\�u�[�h�j�d�b���i�h�k�j�_�^�k�l�\�h�f���[�m�l�k�l�j�w�i�i�b�g�]�Z�� 

�G�Z�b�[�h�e�_�_ �p�_�g�g�u�f�b �i�j�_�^�b�d�l�h�j�Z�f�b �e�_�l�Z�e�v�g�h�]�h �b�k�o�h�^�Z �g�Z �f�h�f�_�g�l �i�h�k�l�m�i�e�_�g�b�y �b�e�b��

�i�_�j�_�\�h�^�Z���i�Z�p�b�_�g�l�h�\���k��COVID-19 �\���h�l�^�_�e�_�g�b�_���j�_�Z�g�b�f�Z�p�b�b���b���b�g�l�_�g�k�b�\�g�h�c���l�_�j�Z�i�b�b��

�[�u�e�b�� �d�Z�j�^�b�h�e�h�]�b�q�_�k�d�Z�y�� �d�h�f�h�j�[�b�^�g�h�k�l�v�� ���b�r�_�f�b�q�_�k�d�Z�y�� �[�h�e�_�a�g�v�� �k�_�j�^�p�Z�� �b/�b�e�b��

�o�j�h�g�b�q�_�k�d�Z�y���k�_�j�^�_�q�g�Z�y���g�_�^�h�k�l�Z�l�h�q�g�h�k�l�v�������o�j�h�g�b�q�_�k�d�Z�y���[�h�e�_�a�g�v���i�h�q�_�d��3�±5 �k�l�Z�^�b�b, 

�f�h�e�y�j�g�Z�y�� �d�h�g�p�_�g�l�j�Z�p�b�y�� �f�h�q�_�\�b�g�u�� �b�� �d�h�g�p�_�g�l�j�Z�p�b�y�� �K-�j�_�Z�d�l�b�\�g�h�]�h�� �[�_�e�d�Z�� �\��

�k�u�\�h�j�h�l�d�_���d�j�h�\�b. �I�h�k�d�h�e�v�d�m �\�k�_ �h�[�h�a�g�Z�q�_�g�g�u�_ �i�Z�j�Z�f�_�l�j�u �f�h�]�m�l �[�u�l�v �b�a�f�_�j�_�g�u �b 

�i�j�h�Z�g�Z�e�b�a�b�j�h�\�Z�g�u �^�h�k�l�Z�l�h�q�g�h �[�u�k�l�j�h, �Z �b�a�f�_�j�_�g�b�_ �f�h�e�y�j�g�h�c �d�h�g�p�_�g�l�j�Z�p�b�b 

�f�h�q�_�\�b�g�u �b �d�h�g�p�_�g�l�j�Z�p�b�b �K-�j�_�Z�d�l�b�\�g�h�]�h�� �[�_�e�d�Z�� �g�_�� �k�h�i�j�y�`�_�g�h�� �k�� �[�h�e�v�r�b�f�b��

�n�b�g�Z�g�k�h�\�u�f�b���b�a�^�_�j�`�d�Z�f�b, �^�Z�g�g�h�_���k�h�q�_�l�Z�g�b�_���i�j�_�^�b�d�l�h�j�h�\���f�h�`�_�l���[�u�l�v���^�h�k�l�Z�l�h�q�g�h��

�w�n�n�_�d�l�b�\�g�u�f���\���f�_�^�b�p�b�g�k�d�h�c���k�h�j�l�b�j�h�\�d�_���i�Z�p�b�_�g�l�h�\���k���l�y�`�_�e�u�f���l�_�q�_�g�b�_�f COVID-

19 �i�j�b�� �b�o�� �i�h�k�l�m�i�e�_�g�b�b�� �b�e�b�� �i�_�j�_�\�h�^�_�� �\�� �h�l�^�_�e�_�g�b�_�� �j�_�Z�g�b�f�Z�p�b�b�� �b�� �b�g�l�_�g�k�b�\�g�h�c��

�l�_�j�Z�i�b�b�� �i�j�b�� �i�j�b�f�_�g�_�g�b�b�� �\�� �k�h�k�l�Z�\�_�� �b�g�k�l�j�m�f�_�g�l�h�\�� �b�k�d�m�k�k�l�\�_�g�g�h�]�h�� �b�g�l�_�e�e�_�d�l�Z�� ���\��

�q�Z�k�l�g�h�k�l�b�����g�_�c�j�h�g�g�u�o���k�_�l�_�c���� 
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3. �K�H�D�J�:�L�B�L�?�E�V�G�U�?���;�?�E�D�B���K�H�K�M�>�B�K�L�U�O���=�E�:�>�D�H�F�U�R�?�Q�G�U�O��

�D�E�?�L�H�D���Y�<�E�Y�X�L�K�Y���M�G�B�<�?�J�K�:�E�V�G�U�F�B���F�:�J�D�?�J�:�F�B���K�H�K�M�>�H�<��

�F�B�D�J�H�P�B�J�D�M�E�Y�L�H�J�G�H�=�H���J�M�K�E�: 

 

�<���g�Z�m�q�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c���i�j�Z�d�l�b�d�_���^�_�l�_�d�p�b�y���d�j�h�\�_�g�h�k�g�u�o���k�h�k�m�^�h�\�����\���l�h�f��

�q�b�k�e�_���k�h�k�m�^�h�\�� �f�b�d�j�h�p�b�j�d�m�e�y�l�h�j�g�h�]�h�� �j�m�k�e�Z�� �b�� �d�h�g�d�j�_�l�g�h�� �9�9���� �h�k�m�s�_�k�l�\�e�y�_�l�k�y�� �i�j�b��

�i�h�f�h�s�b���b�f�f�m�g�h�]�b�k�l�h�o�b�f�b�q�_�k�d�h�]�h���b�e�b���b�f�f�m�g�h�n�e�x�h�j�_�k�p�_�g�l�g�h�]�h���h�d�j�Z�r�b�\�Z�g�b�y���g�Z��

�j�y�^�� �k�i�_�p�b�n�b�q�g�u�o�� �f�Z�j�d�_�j�h�\���� �d�� �d�h�l�h�j�u�f�� �h�l�g�h�k�y�l�� �&�'�������� �9�(-�d�Z�^�]�_�j�b�g���� �9�(�*�)�5������

�n�Z�d�l�h�j�� �n�h�g�� �<�b�e�e�_�[�j�Z�g�^�Z�� ���Y�:�)������ �&�'������ �b�� �j�y�^�� �^�j�m�]�b�o���� �>�b�k�d�m�k�k�b�b�� �\�� �h�l�g�h�r�_�g�b�b��

�h�i�l�b�f�Z�e�v�g�h�]�h���f�Z�j�d�_�j�Z���W�D���g�_���m�l�b�o�Z�x�l���b���i�h���k�_�c���^�_�g�v�����h�^�g�Z�d�h�����d�Z�d���i�j�Z�\�b�e�h�����h�k�l�Z�x�l�k�y��

�g�Z�� �k�l�Z�^�b�b�� �g�_�n�h�j�f�Z�e�v�g�u�o�� �h�[�k�m�`�^�_�g�b�c�� �\�� �j�Z�f�d�Z�o�� �g�Z�m�q�g�u�o�� �f�_�j�h�i�j�b�y�l�b�c�� �b�e�b��

�i�_�j�_�i�b�k�d�b���k�� �j�_�p�_�g�a�_�g�l�Z�f�b�� �\�� �i�j�h�p�_�k�k�_���i�h�^�]�h�l�h�\�d�b���d�� �i�j�b�g�y�l�b�x���k�l�Z�l�v�b�� �\�� �i�_�q�Z�l�v���� �K��

�l�_�h�j�_�l�b�q�_�k�d�h�c�� �k�l�h�j�h�g�u�� �d�j�b�l�b�d�_�� �f�h�`�g�h�� �i�h�^�\�_�j�]�g�m�l�v�� �e�x�[�h�c�� �b�a�� �w�l�b�o�� �f�Z�j�d�_�j�h�\���� �D��

�i�j�b�f�_�j�m���� �&�'������ �y�\�e�y�_�l�k�y�� �f�Z�j�d�_�j�h�f�� �w�g�^�h�l�_�e�b�Z�e�v�g�u�o�� �i�j�h�]�_�g�b�l�h�j�g�u�o�� �d�e�_�l�h�d�� �>106], 

�i�j�b�q�_�f�� �^�Z�g�g�u�c�� �j�_�p�_�i�l�h�j�� �l�Z�d�`�_�� �w�d�k�i�j�_�k�k�b�j�m�_�l�k�y�� �b�� �g�Z�� �^�j�m�]�b�o�� �d�e�_�l�d�Z�o-

�i�j�_�^�r�_�k�l�\�_�g�g�b�d�Z�o�� �>107�@���� �N�Z�d�l�h�j�� �n�h�g�� �<�b�e�e�_�[�j�Z�g�^�Z�� �^�_�c�k�l�\�b�l�_�e�v�g�h�� �h�[�b�e�v�g�h��

�^�_�l�_�d�l�b�j�m�_�l�k�y���\ �p�b�l�h�a�h�e�_���W�D���\���\�b�^�_���l�_�e�_�p���<�Z�c�[�_�e�y-�I�Z�e�Z�^�_�����h�^�g�Z�d�h���l�Z�d�`�_���y�\�e�y�_�l�k�y��

�b���[�_�e�d�h�f���k�m�[�w�g�^�h�l�_�e�b�Z�e�v�g�h�]�h���\�g�_�d�e�_�l�h�q�g�h�]�h���f�Z�l�j�b�d�k�Z�����q�l�h���h�k�h�[�_�g�g�h���a�Z�f�_�l�g�h���i�j�b��

�h�d�j�Z�r�b�\�Z�g�b�b�� �l�d�Z�g�_�b�g�`�_�g�_�j�g�u�o�� �k�h�k�m�^�b�k�l�u�o�� �i�j�h�l�_�a�h�\�� �f�Z�e�h�]�h�� �^�b�Z�f�_�l�j�Z�� �>106]; 

�d�j�h�f�_�� �l�h�]�h���� �\�k�e�_�^�k�l�\�b�_�� �_�]�h�� �j�h�e�b�� �\�� �h�[�_�k�i�_�q�_�g�b�b�� �]�_�f�h�k�l�Z�a�Z�� �h�g�� �l�Z�d�`�_�� �f�h�`�_�l��

�^�_�l�_�d�l�b�j�h�\�Z�l�v�k�y�� �\�� �l�j�h�f�[�Z�o�� �j�Z�a�e�b�q�g�h�c�� �\�_�e�b�q�b�g�u�� �[�_�a�h�l�g�h�k�b�l�_�e�v�g�h�� �W�D�� �>108]. VE-

�d�Z�^�]�_�j�b�g�� �i�h�� �k�\�h�_�c�� �k�m�l�b�� �y�\�e�y�_�l�k�y�� �f�Z�j�d�_�j�h�f�� �f�_�`�d�e�_�l�h�q�g�u�o�� �d�h�g�l�Z�d�l�h�\�� �b���� �o�h�l�y�� �b��

�y�\�e�y�_�l�k�y���k�i�_�p�b�n�b�q�g�u�f���^�e�y���W�D�����f�h�`�_�l���g�_���h�d�j�Z�r�b�\�Z�l�v���h�l�^�_�e�v�g�u�_���W�D�����i�h�l�_�j�y�\�r�b�_��

�d�h�g�l�Z�d�l�u�� �k�� �k�h�k�_�^�g�b�f�b�� �W�D�� �\�� �k�e�m�q�Z�_�� �i�j�_�j�u�\�b�k�l�h�k�l�b�� �w�g�^�h�l�_�e�b�Z�e�v�g�h�]�h�� �f�h�g�h�k�e�h�y����

�d�j�h�f�_�� �l�h�]�h���� �^�Z�g�g�u�c�� �f�Z�j�d�_�j�� �a�Z�q�Z�k�l�m�x�� �g�_�� �h�d�j�Z�r�b�\�Z�_�l�� �Z�i�b�d�Z�e�v�g�m�x�� �b�� �[�Z�a�Z�e�v�g�u�_��

�i�h�\�_�j�o�g�h�k�l�b���W�D�����&�'���������3�(�&�$�0�������i�h���k�\�h�_�c���i�j�b�j�h�^�_���w�d�k�i�j�_�k�k�b�j�m�_�l�k�y���g�_���l�h�e�v�d�h���\��

�W�D���� �g�h�� �l�Z�d�`�_�� �b�� �\�� �l�j�h�f�[�h�p�b�l�Z�o�� ���q�l�h�� �y�k�g�h�� �b�a�� �g�Z�a�\�Z�g�b�y�� �^�Z�g�g�h�c�� �f�h�e�_�d�m�e�u�� �± platelet 

�H�Q�G�R�W�K�H�O�L�D�O�� �F�H�O�O�� �D�G�K�H�V�L�R�Q�� �P�R�O�H�F�X�O�H���� �b�� �i�h�w�l�h�f�m�� �f�h�`�_�l�� �l�Z�d�`�_�� �[�u�l�v��

�\�u�k�h�d�h�w�d�k�i�j�_�k�k�b�j�h�\�Z�g�g�u�f�� �\�� �l�j�h�f�[�Z�o���� �<�� �w�l�h�f�� �h�l�g�h�r�_�g�b�b�� �i�j�b�\�e�_�d�Z�l�_�e�v�g�h�c��

�y�\�e�y�_�l�k�y�� �\�u�k�h�d�Z�y�� �k�i�_�p�b�n�b�q�g�h�k�l�v�� �9�(�*�)�5������ �h�^�g�Z�d�h�� �k�l�_�i�_�g�v�� �w�d�k�i�j�_�k�k�b�b�� �^�Z�g�g�h�]�h��
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�f�Z�j�d�_�j�Z�� �g�Z�� �i�h�j�y�^�h�d�� �g�b�`�_���� �q�_�f�� �&�'������ �b�e�b�� �9�(-�d�Z�^�]�_�j�b�g�Z���� �q�l�h�� �a�Z�q�Z�k�l�m�x�� �^�_�e�Z�_�l��
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�i�j�h�[�e�_�f�Z�� �y�\�e�y�_�l�k�y�� �h�k�h�[�_�g�g�h�� �Z�d�l�m�Z�e�v�g�h�c�� �i�j�b�� �h�d�j�Z�r�b�\�Z�g�b�b�� �[�b�h�b�k�d�m�k�k�l�\�_�g�g�u�o��

�l�d�Z�g�_�c�� ���d�� �i�j�b�f�_�j�m���� �\�u�r�_�m�d�Z�a�Z�g�g�u�o�� �l�d�Z�g�_�b�g�`�_�g�_�j�g�u�o�� �k�h�k�m�^�b�k�l�u�o�� �i�j�h�l�_�a�h�\���� �b��

�d�k�_�g�h�]�_�g�g�u�o�� ���]�_�l�_�j�h�e�h�]�b�q�_�k�d�b�o���� �b�f�i�e�Z�g�l�Z�l�h�\�� ���d�� �i�j�b�f�_�j�m���� �[�b�h�i�j�h�l�_�a�h�\�� �d�e�Z�i�Z�g�h�\��

�k�_�j�^�p�Z�� �b�e�b�� �k�h�k�m�^�b�k�l�u�o�� �a�Z�i�e�Z�l�� �^�e�y�� �d�Z�j�h�l�b�^�g�h�c�� �w�g�^�Z�j�l�_�j�w�d�l�h�f�b�b������ �G�Z�� �i�j�Z�d�l�b�d�_ 

�\�u�k�h�d�Z�y�� �k�i�_�p�b�n�b�q�g�h�k�l�v�� �9�(�*�)�5���� �g�_�� �i�_�j�_�d�j�u�\�Z�_�l�� �_�]�h�� �h�l�g�h�k�b�l�_�e�v�g�h�� �g�b�a�d�h�c��

�q�m�\�k�l�\�b�l�_�e�v�g�h�k�l�b���\���k�j�Z�\�g�_�g�b�b���k���&�'�������b���9�(-�d�Z�^�]�_�j�b�g�h�f�����h�d�j�Z�r�b�\�Z�g�b�_���g�Z���d�h�l�h�j�u�_��

�^�Z�`�_�� �g�Z�� �[�h�e�v�r�b�o�� �j�Z�a�\�_�^�_�g�b�y�o�� �i�h�a�\�h�e�y�_�l�� �]�Z�j�Z�g�l�b�j�h�\�Z�l�v�� �\�u�k�h�d�h�d�Z�q�_�k�l�\�_�g�g�m�x��

�b�f�f�m�g�h�^�_�l�_�d�p�b�x�����g�_�k�f�h�l�j�y���g�Z���b�o���m�d�Z�a�Z�g�g�u�_���\���^�Z�g�g�h�f���Z�[�a�Z�p�_���g�_�^�h�k�l�Z�l�d�b�����I�h���w�l�h�c��

�i�j�b�q�b�g�_���\���^�Z�g�g�h�c���j�Z�[�h�l�_���\���d�Z�q�_�k�l�\�_���f�Z�j�d�_�j�h�\���W�D���[�u�e�b���b�k�i�h�e�v�a�h�\�Z�g�u���b�f�_�g�g�h���&�'������

�b�� �9�(-�d�Z�^�]�_�j�b�g���� �i�h�a�\�h�e�y�x�s�b�_�� �i�h�e�m�q�b�l�v�� �g�Z�b�[�h�e�_�_�� �i�j�_�^�k�l�Z�\�b�l�_�e�v�g�m�x��

�b�f�f�m�g�h�n�e�x�h�j�_�k�p�_�g�l�g�m�x���d�Z�j�l�b�g�m���\���g�Z�l�b�\�g�u�o���l�d�Z�g�y�o�����d���d�h�l�h�j�u�f���h�l�g�h�k�y�l�k�y���b���Z�h�j�l�Z��

�d�j�u�k�u�����b���;�I�<���q�_�e�h�\�_�d�Z���� 

�I�j�h�[�e�_�f�h�c���b�k�i�h�e�v�a�h�\�Z�g�b�y���Z�g�l�b�l�_�e���d���k�i�_�p�b�n�b�q�g�u�f���[�_�e�d�Z�f���W�D�����\���l�h�f���q�b�k�e�_��

CD31 �b�� �9�(-�d�Z�^�]�_�j�b�g�Z���� �\�� �d�Z�q�_�k�l�\�_�� �f�Z�j�d�_�j�h�\�� �k�h�k�m�^�h�\�� �f�b�d�j�h�p�b�j�d�m�e�y�l�h�j�g�h�]�h�� �j�m�k�e�Z��

�y�\�e�y�_�l�k�y���l�h�����q�l�h���b�o���h�l�g�h�k�b�l�_�e�v�g�h���l�h�g�d�Z�y���k�l�_�g�d�Z���q�Z�k�l�h���g�_���h�[�_�k�i�_�q�b�\�Z�_�l���^�h�k�l�Z�l�h�q�g�h�]�h��

�a�Z�i�Z�k�Z�� �m�i�j�m�]�h�k�l�b�� �^�e�y�� �k�h�o�j�Z�g�_�g�b�y�� �k�h�k�m�^�b�k�l�h�c�� �]�_�h�f�_�l�j�b�b�� �i�j�b�� �i�h�^�]�h�l�h�\�d�_��

�]�b�k�l�h�e�h�]�b�q�_�k�d�b�o���k�j�_�a�h�\ �b�e�b���i�j�b���\�Z�a�h�k�i�Z�a�f�_�����q�l�h���i�j�b�\�h�^�b�l���d���b�o���k�i�Z�^�Z�_�f�h�k�l�b���b���^�Z�`�_��

�a�Z�d�j�u�l�b�x�� �i�j�h�k�\�_�l�Z�� �k�h�k�m�^�Z���� �<�� �w�l�h�c�� �k�b�l�m�Z�p�b�b�� ���d�Z�d�� �[�m�^�_�l�� �i�h�d�Z�a�Z�g�h�� �g�Z�� �h�^�g�h�f�� �b�a��

�j�b�k�m�g�d�h�\���\���^�Z�g�g�h�c���j�Z�[�h�l�_�����k�h�k�m�^���i�j�b���h�d�j�Z�r�b�\�Z�g�b�b���g�Z���f�Z�j�d�_�j�u���W�D���^�_�l�_�d�l�b�j�m�_�l�k�y��

�d�Z�d�� �k�d�h�i�e�_�g�b�_�� �d�e�_�l�h�d���� �d�h�l�h�j�h�_�� �g�_�� �^�Z�_�l���h�[�t�_�d�l�b�\�g�h�c�� �b�g�n�h�j�f�Z�p�b�b�� �h�[�� �b�a�g�Z�q�Z�e�v�g�h�c��

�]�_�h�f�_�l�j�b�b�� �k�h�k�m�^�Z�� �b���� �k�l�j�h�]�h�� �]�h�\�h�j�y���� �^�Z�`�_�� �g�_�� �f�h�`�_�l�� �[�u�l�v�� �b�k�i�h�e�v�a�h�\�Z�g�h�� �d�Z�d��

�^�h�d�Z�a�Z�l�_�e�v�k�l�\�h�� �i�j�b�k�m�l�k�l�\�b�y�� �k�h�k�m�^�Z�� �\�� �l�d�Z�g�b���� �q�l�h�� �b�f�_�_�l�� �h�k�h�[�m�x�� �a�g�Z�q�b�f�h�k�l�v�� �^�e�y��

�[�_�a�h�r�b�[�h�q�g�h�]�h�� �f�Z�r�b�g�g�h�]�h�� �h�[�m�q�_�g�b�y�� �b�� �i�h�k�e�_�^�m�x�s�_�c�� �Z�\�l�h�f�Z�l�b�a�b�j�h�\�Z�g�g�h�c��

�^�_�l�_�d�p�b�b�� 

�<�� �k�j�Z�\�g�_�g�b�b�� �k�� �f�h�g�h�k�e�h�_�f�� �W�D�� �k�e�h�b�� �k�h�k�m�^�b�k�l�u�o�� �]�e�Z�^�d�h�f�u�r�_�q�g�u�o�� �d�e�_�l�h�d��

(�K�=�F�D) �a�Z�g�b�f�Z�x�l���d�j�Z�l�g�h�����\���j�y�^�_���k�e�m�q�Z�_�\���± �g�Z���i�h�j�y�^�d�b�����[�h�e�v�r�m�x���i�e�h�s�Z�^�v���k�h�k�m�^�Z����

�q�l�h�� �i�h�a�\�h�e�y�_�l�� �h�[�_�k�i�_�q�b�l�v�� �a�g�Z�q�b�l�_�e�v�g�h�� �[�h�e�_�_�� �k�b�e�v�g�u�c�� �b�f�f�m�g�h�]�b�k�l�h�o�b�f�b�q�_�k�d�b�c��

�b�e�b�� �b�f�f�f�m�g�h�n�e�x�h�j�_�k�p�_�g�l�g�u�c�� �k�b�]�g�Z�e���� �D�j�h�f�_�� �l�h�]�h���� �i�h�k�d�h�e�v�d�m�� �b�f�_�g�g�h�� �K�=�F�D��
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�k�h�k�l�Z�\�e�y�x�l�� �•�� �������� �i�e�h�s�Z�^�b�� �k�h�k�m�^�h�\�� �f�b�d�j�h�p�b�j�d�m�e�y�l�h�j�g�h�]�h�� �j�m�k�e�Z����

�b�f�f�m�g�h�h�d�j�Z�r�b�\�Z�g�b�_���g�Z���b�o���k�i�_�p�b�n�b�q�g�u�_���[�_�e�d�b���i�h�a�\�h�e�y�_�l���h�k�m�s�_�k�l�\�b�l�v���^�h�k�l�Z�l�h�q�g�h��

�Z�^�_�d�\�Z�l�g�m�x�� �h�p�_�g�d�m�� �k�h�k�m�^�b�k�l�h�c�� �]�_�h�f�_�l�j�b�b�� �^�Z�`�_�� �i�j�b�� �k�i�Z�^�Z�g�b�b�� �i�j�h�k�\�_�l�Z�� �k�h�k�m�^�Z���� �Z��

�l�Z�d�`�_�� �h�[�_�k�i�_�q�b�l�v�� �g�Z�^�_�`�g�h�k�l�v�� �f�Z�r�b�g�g�h�]�h �h�[�m�q�_�g�b�y�� �b�� �^�Z�e�v�g�_�c�r�_�c�� �^�_�l�_�d�p�b�b VV 

�i�j�b�� �i�h�f�h�s�b�� �b�k�d�m�k�k�l�\�_�g�g�h�]�h�� �b�g�l�_�e�e�_�d�l�Z���� �D�� �f�Z�j�d�_�j�Z�f�� �K�=�F�D�� �h�l�g�h�k�y�l�k�y�� �l�y�`�_�e�u�_��

�p�_�i�b�� �f�b�h�a�b�g�Z�� �]�e�Z�^�d�b�o�� �f�u�r�p�� ���6�0-�0�+�&������ �Z�e�v�n�Z-�Z�d�l�b�g�� �]�e�Z�^�d�b�o�� �f�u�r�p�� ���.-SMA), 

�d�Z�e�v�i�h�g�b�g�����6�0�����.���b���k�f�m�a�_�e�b�g�����b�a���d�h�l�h�j�u�o���g�Z�b�[�h�e�_�_���q�Z�k�l�h���\�u�^�_�e�y�x�l���6�0-�0�+�&���b���.-

SMA. �P�_�e�v�x�� �^�Z�g�g�h�c�� �j�Z�[�h�l�u�� �[�u�e�Z�� �j�Z�a�j�Z�[�h�l�d�Z�� �h�i�l�b�f�Z�e�v�g�u�o�� �k�i�h�k�h�[�h�\�� �^�_�l�_�d�p�b�b��

�d�j�h�\�_�g�h�k�g�u�o�� �k�h�k�m�^�h�\�� �b�� �h�p�_�g�d�Z�� �i�h�^�o�h�^�h�\�� �d�� �^�b�n�n�_�j�_�g�p�b�Z�e�v�g�h�f�m�� �h�d�j�Z�r�b�\�Z�g�b�x��

�Z�j�l�_�j�b�Z�e�v�g�u�o���� �\�_�g�h�a�g�u�o���b�� �d�Z�i�b�e�e�y�j�g�u�o���k�h�k�m�^�h�\�� �f�b�d�j�h�p�b�j�d�m�e�y�l�h�j�g�h�]�h���j�m�k�e�Z�����g�Z��

�i�j�b�f�_�j�_���k�_�l�b���9�9���;�I�<���q�_�e�h�\�_�d�Z���b���Z�h�j�l�u���d�j�u�k�u���� 

�H�d�j�Z�r�b�\�Z�g�b�_�� �]�_�f�Z�l�h�d�k�b�e�b�g�h�f�� �b�� �w�h�a�b�g�h�f�� �i�h�a�\�h�e�b�e�h�� �\�u�y�\�b�l�v�� �j�Z�a�\�b�l�m�x��

�f�b�d�j�h�k�h�k�m�^�b�k�l�m�x���k�_�l�v���\���Z�^�\�_�g�l�b�p�b�b���\�_�g�h�a�g�h�c���k�l�_�g�d�b�����\�d�e�x�q�Z�x�s�m�x���\���k�_�[�y���j�Z�a�g�u�_��

�l�b�i�u���9�9�����Z�j�l�_�j�b�h�e�u�����j�b�k����6�:�������\�_�g�m�e�u�����j�b�k����6�;�����b���d�Z�i�b�e�e�y�j�u�����j�b�k����6�<�������<���h�l�e�b�q�b�_��

�h�l�� �h�d�j�Z�r�b�\�Z�g�b�y�� �]�_�f�Z�l�h�d�k�b�e�b�g�h�f�� �b�� �w�h�a�b�g�h�f�� ���j�b�k����6�: -6�<������ �i�_�g�l�Z�o�j�h�f�g�h�_��

�h�d�j�Z�r�b�\�Z�g�b�_�� �i�h�� �J�Z�k�k�_�e�e�m-�F�h�\�Z�l�m�� �i�h�a�\�h�e�b�e�h�� �h�l�q�_�l�e�b�\�h�� �\�b�a�m�Z�e�b�a�b�j�h�\�Z�l�v��

�\�g�m�l�j�_�g�g�x�x�� �w�e�Z�k�l�b�q�_�k�d�m�x�� �f�_�f�[�j�Z�g�m���� �y�\�e�y�x�s�m�x�k�y�� �o�Z�j�Z�d�l�_�j�g�u�f�� �i�j�b�a�g�Z�d�h�f��

�Z�j�l�_�j�b�h�e�����j�b�k����6�=-�?������ 

 
�J�b�k�m�g�h�d 6. �:�^�\�_�g�l�b�p�b�y�� �[�h�e�v�r�h�c�� �i�h�^�d�h�`�g�h�c�� �\�_�g�u�� �q�_�e�h�\�_�d�Z���� �k�h�k�m�^�u��

�f�b�d�j�h�p�b�j�d�m�e�y�l�h�j�g�h�]�h���j�m�k�e�Z�����:�����=���± �Z�j�l�_�j�b�h�e�Z�����;�����>���± �\�_�g�m�e�Z�����<�����?���± �d�Z�i�b�e�e�y�j�����:-�<����
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�h�d�j�Z�r�b�\�Z�g�b�_�� �]�_�f�Z�l�h�d�k�b�e�b�g�h�f�� �b�� �w�h�a�b�g�h�f���� �m�\���� �o���������� �=-�?���� �i�_�g�l�Z�o�j�h�f�g�h�_��

�h�d�j�Z�r�b�\�Z�g�b�_���i�h���J�Z�k�k�_�e�e�m-�F�h�\�Z�l�m�����m�\�����[���������� 

  

�H�l�e�b�q�b�l�_�e�v�g�h�c�� �q�_�j�l�h�c�� �\�g�m�l�j�_�g�g�_�c�� �w�e�Z�k�l�b�q�_�k�d�h�c�� �f�_�f�[�j�Z�g�u�� �l�Z�d�`�_�� �[�u�e�Z�� �_�_��

�\�u�j�Z�`�_�g�g�Z�y�� �Z�m�l�h�n�e�x�h�j�_�k�p�_�g�p�b�y�� �\�� �a�_�e�_�g�h�f�� �b�e�b�� �k�b�g�_�f�� �d�Z�g�Z�e�Z�o���� �i�h�a�\�h�e�y�x�s�Z�y��

�^�b�n�n�_�j�_�g�p�b�j�h�\�Z�l�v�� �Z�j�l�_�j�b�h�e�u�� �h�l�� �^�j�m�]�b�o�� �k�h�k�m�^�h�\�� �^�Z�`�_�� �[�_�a�� �k�i�_�p�b�n�b�q�_�k�d�h�]�h��

�h�d�j�Z�r�b�\�Z�g�b�y���n�e�x�h�j�_�k�p�_�g�l�g�h���f�_�q�_�g�g�u�f���Z�g�l�b�l�_�e�h�f���d���w�e�Z�k�l�b�g�m�����j�b�k����7�: -7�=���� 

�H�d�j�Z�r�b�\�Z�g�b�_�� �w�g�^�h�l�_�e�b�Z�e�v�g�u�f�b�� �b�� �]�e�Z�^�d�h�f�u�r�_�q�g�u�f�b�� �f�Z�j�d�_�j�Z�f�b�� �\�u�y�\�b�e�h��

�g�_�i�j�_�j�u�\�g�u�c�� �f�h�g�h�k�e�h�c�� �W�D���� �h�d�j�m�`�_�g�g�u�o�� �g�_�k�d�h�e�v�d�b�f�b�� �d�h�g�p�_�g�l�j�b�q�_�k�d�b��

�h�j�b�_�g�l�b�j�h�\�Z�g�g�u�f�b�� �k�e�h�y�f�b�� �K�=�F�D���� �i�j�b�� �w�l�h�f�� �h�d�j�Z�r�b�\�Z�g�b�_�� �g�Z�� �&�'�������3�(�&�$�0����

���l�j�h�f�[�h�p�b�l�Z�j�g�h-�w�g�^�h�l�_�e�b�Z�e�v�g�m�x�� �f�h�e�_�d�m�e�m�� �d�e�_�l�h�q�g�h�c�� �Z�^�]�_�a�b�b���� �i�h�a�\�h�e�y�e�h��

�b�^�_�g�l�b�n�b�p�b�j�h�\�Z�l�v�� �a�g�Z�q�b�l�_�e�v�g�h�� �[�h�e�_�_�� �\�u�j�Z�`�_�g�g�u�c���� �g�h�� �f�_�g�_�_�� �^�_�l�Z�e�b�a�b�j�h�\�Z�g�g�u�c��

�k�b�]�g�Z�e���� �q�_�f�� �h�d�j�Z�r�b�\�Z�g�b�_�� �g�Z�� �[�_�e�h�d�� �f�_�`�w�g�^�h�l�_�e�b�Z�e�v�g�u�o�� �d�h�g�l�Z�d�l�h�\�� �9�(-�d�Z�^�]�_�j�b�g����

�g�_�a�Z�\�b�k�b�f�h���h�l���\�b�^�h�\�h�]�h���i�j�h�b�k�o�h�`�^�_�g�b�y���i�_�j�\�b�q�g�h�]�h���Z�g�l�b�l�_�e�Z�����d�j�h�e�b�d���b�e�b���f�u�r�v����

�b�e�b�� �n�e�x�h�j�_�k�p�_�g�l�g�h�c�� �f�_�l�d�b�� ���$�O�H�[�D�� �)�O�X�R�U�� �������� �b�e�b�� �$�O�H�[�D�� �)�O�X�R�U�� ���������� ���j�b�k����7�: -7�F������

�B�g�u�f�b���k�e�h�\�Z�f�b�����n�e�x�h�j�_�k�p�_�g�l�g�h���f�_�q�_�g�g�u�_���Z�g�l�b�l�_�e�Z���d���&�'�������i�h�a�\�h�e�y�x�l���[�h�e�_�_���y�j�d�h��

�h�d�j�Z�k�b�l�v�� �w�g�^�h�l�_�e�b�c���� �Z�� �Z�g�Z�e�h�]�b�q�g�u�_�� �Z�g�l�b�l�_�e�Z�� �d�� �9�(-�d�Z�^�]�_�j�b�g�m�� �± �[�h�e�_�_�� �l�h�g�d�h��

�^�_�l�Z�e�b�a�b�j�h�\�Z�l�v�� �f�_�`�d�e�_�l�h�q�g�u�_�� �d�h�g�l�Z�d�l�u�� ���j�b�k����7�: -7�F������ �K�e�_�^�m�_�l�� �h�l�f�_�l�b�l�v���� �q�l�h��

�Z�g�l�b�l�_�e�Z�� �d�� �&�'�������� �d�Z�d�� �i�j�Z�\�b�e�h���� �h�d�j�Z�r�b�\�Z�x�l�� �d�Z�d�� �e�Z�l�_�j�Z�e�v�g�u�_�� �i�h�\�_�j�o�g�h�k�l�b���� �l�Z�d�� �b��

�[�Z�a�Z�e�v�g�m�x���i�h�\�_�j�o�g�h�k�l�v���W�D�����\���l�h���\�j�_�f�y���d�Z�d���Z�g�l�b�l�_�e�Z���d���9�(-�d�Z�^�]�_�j�b�g�m���h�d�j�Z�r�b�\�Z�x�l��

�b�k�d�e�x�q�b�l�_�e�v�g�h�� �e�Z�l�_�j�Z�e�v�g�u�_�� �i�h�\�_�j�o�g�h�k�l�b�� ���j�b�k����7�: -7�F������ �H�d�j�Z�r�b�\�Z�g�b�_�� �K�=�F�D��

�n�e�x�h�j�_�k�p�_�g�l�g�h���f�_�q�_�g�g�u�f�b���Z�g�l�b�l�_�e�Z�f�b���d���l�y�`�_�e�u�f���p�_�i�y�f���f�b�h�a�b�g�Z���]�e�Z�^�d�b�o���f�u�r�p��

(SM-�0�+�&���� �b�� �Z�e�v�n�Z-�Z�d�l�b�g�m�� �]�e�Z�^�d�b�o�� �f�u�r�p�� ���.-�6�0�$���� �o�Z�j�Z�d�l�_�j�b�a�h�\�Z�e�h�k�v�� �\�u�k�h�d�h�c��

�b�g�l�_�g�k�b�\�g�h�k�l�v�x�� �\�g�_�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �\�u�[�j�Z�g�g�h�]�h�� �f�Z�j�d�_�j�Z���� �\�b�^�h�\�h�]�h��

�i�j�h�b�k�o�h�`�^�_�g�b�y�� �i�_�j�\�b�q�g�h�]�h�� �Z�g�l�b�l�_�e�Z�� ���d�j�h�e�b�d�� �b�e�b�� �f�u�r�v���� �b�e�b�� �n�e�x�h�j�_�k�p�_�g�l�g�h�c��

�f�_�l�d�b�����$�O�H�[�D���)�O�X�R�U�����������b�e�b���$�O�H�[�D���)�O�X�R�U���������������j�b�k����7�: -7�F�������G�_�k�f�h�l�j�y���g�Z���Z�d�l�b�\�g�u�_��

�^�b�k�d�m�k�k�b�b�� �\�� �i�j�h�n�b�e�v�g�h�f�� �g�Z�m�q�g�h�f�� �k�h�h�[�s�_�k�l�\�_�� �k�h�k�m�^�b�k�l�u�o�� �[�b�h�e�h�]�h�\�� ���e�b�q�g�h�_��

�h�[�s�_�g�b�_�������i�h�e�m�q�_�g�g�u�_���\���^�Z�g�g�h�f���b�k�k�e�_�^�h�\�Z�g�b�b���j�_�a�m�e�v�l�Z�l�u���i�h�d�Z�a�u�\�Z�x�l�����q�l�h���e�x�[�h�c��

�b�a���w�l�b�o���^�\�m�o �d�e�Z�k�k�b�q�_�k�d�b�o���f�Z�j�d�_�j�h�\���h�d�j�Z�r�b�\�Z�_�l���d�Z�d���g�_�i�h�k�j�_�^�k�l�\�_�g�g�h���K�=�F�D�����l�Z�d��

�b���\�g�_�d�e�_�l�h�q�g�u�c���f�Z�l�j�b�d�k���f�u�r�_�q�g�h�c���h�[�h�e�h�q�d�b���k�h�k�m�^�h�\�����f�_�^�b�b�������j�b�k����7�: -7�F���� 
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�K�e�_�^�m�_�l�� �h�l�f�_�l�b�l�v���� �q�l�h�� �Z�g�l�b�l�_�e�Z�f�b�� �d�� �W�D�� �b�� �K�=�F�D�� �h�d�j�Z�r�b�\�Z�e�b�k�v�� �d�Z�d��

�Z�j�l�_�j�b�h�e�u�� ���j�b�k����7�: -7�=���� �b�� �\�_�g�m�e�u�� ���j�b�k����7�>-7�A������ �l�Z�d�� �b�� �d�Z�i�b�e�e�y�j�u�� ���j�b�k����7�B-7�F������

�h�^�g�Z�d�h�� �i�j�b�� �w�l�h�f�� �h�d�j�Z�r�b�\�Z�g�b�_�� �g�Z�� �f�Z�j�d�_�j�u�� �K�=�F�D�� �g�_�a�Z�\�b�k�b�f�h�� �h�l�� �\�u�[�j�Z�g�g�h�]�h��

�f�Z�j�d�_�j�Z�� ���6�0-�0�+�&�� �b�e�b�� �.-�6�0�$������ �\�b�^�h�\�h�]�h�� �i�j�h�b�k�o�h�`�^�_�g�b�y�� �i�_�j�\�b�q�g�h�]�h�� �Z�g�l�b�l�_�e�Z��

���d�j�h�e�b�d�� �b�e�b�� �f�u�r�v���� �b�e�b�� �n�e�x�h�j�_�k�p�_�g�l�g�h�c�� �f�_�l�d�b�� ���$�O�H�[�D�� �)�O�X�R�U���������� �b�e�b�� �$�O�H�[�D���)�O�X�R�U��

���������� �\�� �k�b�e�m�� �[�h�e�v�r�b�o�� �j�Z�a�f�_�j�h�\�� �K�=�F�D�� �b�� �f�g�h�]�h�k�e�h�c�g�h�k�l�b�� �b�o�� �j�Z�k�i�h�e�h�`�_�g�b�y��

�i�h�a�\�h�e�y�e�h���i�h�e�m�q�b�l�v���d�j�Z�l�g�h���[�h�e�_�_���\�u�k�h�d�h�_���k�h�h�l�g�h�r�_�g�b�_���k�b�]�g�Z�e���r�m�f���\���k�j�Z�\�g�_�g�b�b���k��

�h�d�j�Z�r�b�\�Z�g�b�_�f�� �Z�g�l�b�l�_�e�Z�f�b�� �d�� �W�D���� �y�k�g�h�� �k�b�]�g�Z�e�b�a�b�j�m�y�� �h�� �g�Z�e�b�q�b�b�� �d�j�h�\�_�g�h�k�g�h�]�h��

�k�h�k�m�^�Z���\�g�m�l�j�b���h�i�j�_�^�_�e�_�g�g�h�c���h�[�e�Z�k�l�b�����j�b�k����7�: -7�F������ 

 
�J�b�k�m�g�h�d 7. �K�j�Z�\�g�_�g�b�_�� �w�g�^�h�l�_�e�b�Z�e�v�g�u�o�� �b�� �]�e�Z�^�d�h�f�u�r�_�q�g�u�o�� �f�Z�j�d�_�j�h�\�� �i�j�b��

�h�d�j�Z�r�b�\�Z�g�b�b���j�Z�a�e�b�q�g�u�o���\�b�^�h�\���k�h�k�m�^�h�\���f�b�d�j�h�p�b�j�d�m�e�y�l�h�j�g�h�]�h���j�m�k�e�Z�����Y�D�V�D���Y�D�V�R�U�X�P����

�[�h�e�v�r�h�c�� �i�h�^�d�h�`�g�h�c�� �\�_�g�u�� �q�_�e�h�\�_�d�Z���� �:�� �± �Z�j�l�_�j�b�h�e�Z���� �h�d�j�Z�r�b�\�Z�g�b�_�� �Z�g�l�b�l�_�e�Z�f�b�� �d��

�&�'�������b���6�0-�0�+�&�����;���± �Z�j�l�_�j�b�h�e�Z�����h�d�j�Z�r�b�\�Z�g�b�_���Z�g�l�b�l�_�e�Z�f�b���d���6�0-�0�+�&���b���&�'���������<���± 
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�Z�j�l�_�j�b�h�e�Z���� �h�d�j�Z�r�b�\�Z�g�b�_�� �Z�g�l�b�l�_�e�Z�f�b�� �d�� �9�(-�d�Z�^�]�_�j�b�g�m�� �b�� �.-�6�0�$���� �=�� �± �Z�j�l�_�j�b�h�e�Z����

�h�d�j�Z�r�b�\�Z�g�b�_�� �Z�g�l�b�l�_�e�Z�f�b�� �d�� �.-�6�0�$�� �b�� �9�(-�d�Z�^�]�_�j�b�g�m���� �>�� �± �\�_�g�m�e�Z���� �h�d�j�Z�r�b�\�Z�g�b�_��

�Z�g�l�b�l�_�e�Z�f�b���d���&�'�������b���6�0-�0�+�&�����?���± �\�_�g�m�e�Z�����h�d�j�Z�r�b�\�Z�g�b�_���Z�g�l�b�l�_�e�Z�f�b���d���6�0-�0�+�&���b��
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�\�_�g�u�����j�Z�a�\�_�^�_�g�b�_�����������������m�\�����o�����������;���± �k�l�_�g�d�Z���[�h�e�v�r�h�c���i�h�^�d�h�`�g�h�c���\�_�g�u�����j�Z�a�\�_�^�_�g�b�_��

���������������m�\�����o�����������<���± �k�l�_�g�d�Z���[�h�e�v�r�h�c���i�h�^�d�h�`�g�h�c���\�_�g�u�����j�Z�a�\�_�^�_�g�b�_�����������������m�\�����o�����������=��

�± �Y�D�V�D���Y�D�V�R�U�X�P���\���Z�^�\�_�g�l�b�p�b�b���[�h�e�v�r�h�c���i�h�^�d�h�`�g�h�c���\�_�g�u�����j�Z�a�\�_�^�_�g�b�_�����������������m�\�����o�������� 

 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �k�i�j�Z�\�_�^�e�b�\�h�� �]�h�\�h�j�b�l�v�� �h�� �g�_�k�i�_�p�b�n�b�q�g�h�k�l�b�� �h�i�b�k�Z�g�g�u�o�� �\��

�e�b�l�_�j�Z�l�m�j�_�� �f�Z�j�d�_�j�h�\�� �Z�j�l�_�j�b�Z�e�v�g�h�c���� �\�_�g�h�a�g�h�c���� �d�Z�i�b�e�e�y�j�g�h�c�� �b�� �e�b�f�n�Z�l�b�q�_�k�d�h�c��

�^�b�n�n�_�j�_�g�p�b�j�h�\�d�b�����Q�Z�k�l�v���b�a���g�b�o�����.�/�)�������.�/�)�������/�<�9�(�������9�(�*�)�5�������1�5�3�������1�5���)�����b��

�(�5�*���� �^�_�l�_�d�l�b�j�h�\�Z�e�Z�k�v�� �\�h�� �\�k�_�o�� �k�h�k�m�^�Z�o�� �f�b�d�j�h�p�b�j�d�m�e�y�l�h�j�g�h�]�h�� �j�m�k�e�Z�� ���9�9���� �;�I�<��

���.�/�)�����b���1�5���)�����± �\�h���\�k�_�c���k�h�k�m�^�b�k�l�h�c���k�l�_�g�d�_�����(�5�*���± �\���W�D�����.�/�)�������/�<�9�(�������9�(�*�)�5����

�b���1�5�3�����± �\���K�=�F�D�������_�s�_���q�Z�k�l�v�����3�5�2�;�������+�(�<�������+�(�6�������g�_���^�_�l�_�d�l�b�j�h�\�Z�e�b�k�v���\�h�h�[�s�_��

�e�b�[�h�� �[�u�e�b�� �w�d�k�i�j�_�k�k�b�j�h�\�Z�g�u�� �q�j�_�a�\�u�q�Z�c�g�h�� �k�e�Z�[�h�� ���i�j�b�� �w�l�h�f�� �Z�g�l�b�l�_�e�Z�� �d�� �^�Z�g�g�u�f��

�l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�f�� �n�Z�d�l�h�j�Z�f�� �i�h�a�\�h�e�y�e�b�� �^�_�l�_�d�l�b�j�h�\�Z�l�v�� �k�h�h�l�\�_�l�k�l�\�m�x�s�b�c�� �b��

�k�i�_�p�b�n�b�q�g�u�c���k�b�]�g�Z�e���\���l�d�Z�g�y�o���d�j�u�k�����q�l�h���k�\�b�^�_�l�_�e�v�k�l�\�m�_�l���h���l�_�o�g�b�q�_�k�d�h�c���\�Z�e�b�^�g�h�k�l�b��

�w�d�k�i�_�j�b�f�_�g�l�Z������ �D�j�h�f�_�� �l�h�]�h���� �l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�_�� �n�Z�d�l�h�j�u�� �Z�j�l�_�j�b�Z�e�v�g�h�c��

�^�b�n�n�_�j�_�g�p�b�j�h�\�d�b���+�(�6�����b���(�5�*���l�Z�d�`�_���g�_���i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�e�b���i�j�b�\�_�j�`�_�g�g�h�k�l�b���d��

�d�Z�d�h�f�m-�e�b�[�h���w�g�^�h�l�_�e�b�Z�e�v�g�h�f�m���^�b�n�n�_�j�h�g�m���^�Z�`�_���\���l�d�Z�g�y�o���Z�h�j�l���d�j�u�k�����i�_�j�\�u�c���b�a���g�b�o��

�[�u�e���w�d�k�i�j�_�k�k�b�j�h�\�Z�g���\�h���\�k�_�o���k�h�k�m�^�b�k�l�u�o���d�e�_�l�h�q�g�u�o���i�h�i�m�e�y�p�b�y�o�����\�l�h�j�h�c���± �\�h���\�k�_�o��

�\�b�^�Z�o���w�g�^�h�l�_�e�b�Z�e�v�g�u�o���d�e�_�l�h�d�� 
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�I�j�h�\�_�^�_�g�g�h�_���b�k�k�e�_�^�h�\�Z�g�b�_���i�h�d�Z�a�Z�e�h�����q�l�h���h�[�Z���\�u�[�j�Z�g�g�u�o���f�Z�j�d�_�j�Z����SM-MHC 

�b�� �.-SMA���� �o�Z�j�Z�d�l�_�j�b�a�m�x�l�k�y�� �[�e�b�a�d�b�f�� �i�Z�l�l�_�j�g�h�f�� �h�d�j�Z�r�b�\�Z�g�b�y�� �b�� �y�\�e�y�x�l�k�y��

�\�u�k�h�d�h�k�i�_�p�b�n�b�q�g�u�f�b���^�e�y���K�=�F�D�����K�j�Z�\�g�b�l�_�e�v�g�h�_���b�f�f�m�g�h�h�d�j�Z�r�b�\�Z�g�b�_���g�Z���f�Z�j�d�_�j�u��

�W�D�� �b�� �K�=�F�D�� �\�� �d�h�g�l�_�d�k�l�_�� �^�_�l�_�d�p�b�b�� �k�h�k�m�^�h�\�� �f�b�d�j�h�p�b�j�d�m�e�y�l�h�j�g�h�]�h�� �j�m�k�e�Z�� �\��

�k�h�h�l�\�_�l�k�l�\�b�b�� �k�� �\�u�^�\�b�g�m�l�h�c�� �]�b�i�h�l�_�a�h�c�� �^�_�c�k�l�\�b�l�_�e�v�g�h�� �i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�e�h��

�\�h�a�f�h�`�g�h�k�l�v���h�[�t�_�d�l�b�\�g�h�c���h�p�_�g�d�b���k�h�k�m�^�b�k�l�h�c���]�_�h�f�_�l�j�b�b���i�j�b���h�d�j�Z�r�b�\�Z�g�b�b���g�Z��SM-

MHC �b�e�b���.-SMA �\�g�_���a�Z�\�b�k�b�f�h�k�l�b���h�l �k�j�_�a�Z�����\�u�[�j�Z�g�g�h�]�h���Z�g�l�b�l�_�e�Z���b�e�b���l�b�i�Z���k�h�k�m�^�Z��

���Z�j�l�_�j�b�h�e�Z���� �\�_�g�m�e�Z�� �b�e�b�� �d�Z�i�b�e�e�y�j������ �q�l�h�� �\�� �k�h�q�_�l�Z�g�b�b�� �k�� �\�u�k�h�d�h�c�� �b�g�l�_�g�k�b�\�g�h�k�l�v�x��

�n�e�x�h�j�_�k�p�_�g�l�g�h�]�h�� �k�b�]�g�Z�e�Z�� �i�h�a�\�h�e�y�_�l�� �h�[�h�k�g�h�\�Z�l�v�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�� �f�Z�j�d�_�j�h�\�� �K�=�F�D��

�^�e�y�� �b�f�f�m�g�h�^�_�l�_�d�p�b�b��VV���� �K�l�h�b�l�� �h�l�f�_�l�b�l�v�� �l�h�l�� �n�Z�d�l���� �q�l�h�� �i�_�j�b�p�b�l�u�� �k�l�_�g�d�b��

�d�Z�i�b�e�e�y�j�h�\�� �l�Z�d�`�_�� �h�d�j�Z�r�b�\�Z�e�b�k�v�� �g�Z��SM-MHC �b�e�b�� �.-SMA �i�h�� �Z�g�Z�e�h�]�b�b�� �k�� �K�=�F�D��

�Z�j�l�_�j�b�h�e�� �b�� �\�_�g�m�e���� �q�l�h�� �^�_�e�Z�_�l�� �^�Z�g�g�u�_�� �f�Z�j�d�_�j�u�� �m�g�b�\�_�j�k�Z�e�v�g�u�f�b�� �^�e�y�� �\�k�_�o�� �\�b�^�h�\��

�k�h�k�m�^�h�\���f�b�d�j�h�p�b�j�d�m�e�y�l�h�j�g�h�]�h���j�m�k�e�Z�� 

�G�_�k�f�h�l�j�y�� �g�Z�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�� �^�h�k�l�Z�l�h�q�g�h�� �r�b�j�h�d�h�c�� �i�Z�e�b�l�j�u�� �f�h�e�_�d�m�e�y�j�g�u�o��

�f�Z�j�d�_�j�h�\ ���f�_�o�Z�g�h�q�m�\�k�l�\�b�l�_�e�v�g�u�_�� �l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�_�� �n�Z�d�l�h�j�u��KLF���� �b��KLF4, 

�l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�_���n�Z�d�l�h�j�u���Z�j�l�_�j�b�Z�e�v�g�h�c���^�b�n�n�_�j�_�g�p�b�j�h�\�d�b��HES1, HEY�����b��ERG, 

�l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�c�� �n�Z�d�l�h�j�� �\�_�g�h�a�g�h-�e�b�f�n�Z�l�b�q�_�k�d�h�c�� �^�b�n�n�_�j�_�g�p�b�j�h�\�d�b��PROX1, 

�f�Z�j�d�_�j�u�� �\�_�g�h�a�g�h-�e�b�f�n�Z�l�b�q�_�k�d�h�c�� �^�b�n�n�_�j�_�g�p�b�j�h�\�d�b��LYVE1, VEGFR���� �b��NRP2, 

�l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�c�� �n�Z�d�l�h�j�� �\�_�g�h�a�g�h�c�� �^�b�n�n�_�j�_�g�p�b�j�h�\�d�b��NR2F������ �b�� �h�i�j�_�^�_�e�_�g�g�u�_��

�m�k�i�_�o�b���i�j�b���Z�g�Z�e�b�a�_���b�o���k�i�_�p�b�n�b�q�g�h�k�l�b���\���Z�^�\�_�g�l�b�p�b�b���b���h�d�h�e�h�k�h�k�m�^�b�k�l�h�c���`�b�j�h�\�h�c��

�l�d�Z�g�b�� �Z�h�j�l�� �d�j�u�k�� ���\�� �q�Z�k�l�g�h�k�l�b���� �k�i�_�p�b�n�b�q�g�h�k�l�v�� �f�_�o�Z�g�h�q�m�\�k�l�\�b�l�_�e�v�g�h�]�h��

�l�j�Z�g�k�d�j�b�i�p�b�h�g�g�h�]�h�� �n�Z�d�l�h�j�Z��KLF���� �b�� �l�j�Z�g�k�d�j�b�i�p�b�h�g�g�h�]�h�� �n�Z�d�l�h�j�Z�� �\�_�g�h�a�g�h-

�e�b�f�n�Z�l�b�q�_�k�d�h�c�� �^�b�n�n�_�j�_�g�p�b�j�h�\�d�b��PROX���� �^�e�y�� �\�_�g�m�e���� �Z�� �l�Z�d�`�_�� �h�i�j�_�^�_�e�_�g�g�Z�y��

�k�i�_�p�b�n�b�q�g�h�k�l�v�� �l�j�Z�g�k�d�j�b�i�p�b�h�g�g�h�]�h�� �n�Z�d�l�h�j�Z�� �Z�j�l�_�j�b�Z�e�v�g�h�c�� �^�b�n�n�_�j�_�g�p�b�j�h�\�d�b��

HEY���� �^�e�y�� �d�Z�i�b�e�e�y�j�h�\������ �Z�g�Z�e�b�a�� �Z�^�\�_�g�l�b�p�b�b�� �;�I�<�� �q�_�e�h�\�_�d�Z�� �g�_�� �\�u�y�\�b�e��

�k�i�_�p�b�n�b�q�g�h�k�l�b���d�Z�d�h�]�h-�e�b�[�h���b�a���\�u�r�_�m�d�Z�a�Z�g�g�u�o���f�Z�j�d�_�j�h�\���^�e�y���Z�j�l�_�j�b�h�e�����\�_�g�m�e���b�e�b��

�d�Z�i�b�e�e�y�j�h�\���� �I�j�b�� �w�l�h�f�� �l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�_�� �n�Z�d�l�h�j�u��PROX1, HEY���� �b��HES1 

�w�d�k�i�j�_�k�k�b�j�h�\�Z�e�b�k�v�� �\��VV �;�I�<�� �q�j�_�a�\�u�q�Z�c�g�h�� �k�e�Z�[�h�� �b�e�b�� �g�_�� �w�d�k�i�j�_�k�k�b�j�h�\�Z�e�b�k�v��

�\�h�h�[�s�_���� �Z�� �l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�_�� �n�Z�d�l�h�j�u�� �.�/�)������ �.�/�)���� �b��NR2F���� �b�� �[�_�e�d�b�� �/YVE1, 

�9�(�*�)�5�����b���1�5�3�����w�d�k�i�j�_�k�k�b�j�h�\�Z�e�b�k�v���\���k�h�k�m�^�b�k�l�h�c���k�l�_�g�d�_���\�g�_���a�Z�\�b�k�b�f�h�k�l�b���h�l���l�b�i�Z��
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�k�h�k�m�^�Z���� �B�g�l�_�j�_�k�g�u�f�� �b�� �g�_�� �k�h�q�_�l�Z�x�s�b�f�k�y�� �k�� �d�e�Z�k�k�b�q�_�k�d�b�f�b�� �i�j�_�^�k�l�Z�\�e�_�g�b�y�f�b��

�y�\�e�y�_�l�k�y���l�h�l���n�Z�d�l�����q�l�h���w�d�k�i�j�_�k�k�b�y��KLF�������/�<�9�(�������9�(�*�)�5�����b���1�5�3�����[�u�e�Z���h�]�j�Z�g�b�q�_�g�Z��

�K�=�F�D�� �± �d�Z�d�� �i�j�Z�\�b�e�h����LYVE���� �b��VEGFR���� �j�Z�k�k�f�Z�l�j�b�\�Z�x�l�� �d�Z�d�� �f�Z�j�d�_�j�u��

�e�b�f�n�Z�l�b�q�_�k�d�h�]�h�� �w�g�^�h�l�_�e�b�y�� �>109, 110�@���� �Z��NRP2 �± �d�Z�d�� �f�Z�j�d�_�j�� �\�_�g�h�a�g�h�]�h�� �w�g�^�h�l�_�e�b�y��

[111�@���� �D�j�h�f�_�� �l�h�]�h���� �l�Z�d�`�_�� �k�l�h�b�l�� �h�l�f�_�l�b�l�v�� �\�u�k�h�d�m�x�� �k�i�_�p�b�n�b�q�g�h�k�l�v��

�l�j�Z�g�k�d�j�b�i�p�b�h�g�g�h�]�h�� �n�Z�d�l�h�j�Z�� �Z�j�l�_�j�b�Z�e�v�g�h�c�� �^�b�n�n�_�j�_�g�p�b�j�h�\�d�b��ERG �^�e�y�� �W�D�� �b�� �_�]�h��

�w�d�k�i�j�_�k�k�b�x�� �g�_�a�Z�\�b�k�b�f�h�� �h�l�� �b�o�� �^�b�n�n�_�j�h�g�Z�� ���l�h�� �_�k�l�v�� �\�� �Z�j�l�_�j�b�h�e�Z�o���� �\�_�g�m�e�Z�o�� �b��

�d�Z�i�b�e�e�y�j�Z�o�������i�j�b���w�l�h�f���l�Z�d�h�c���i�Z�l�l�_�j�g���g�Z�[�e�x�^�Z�e�k�y���\���Z�^�\�_�g�l�b�p�b�b���d�Z�d���Z�h�j�l���d�j�u�k�����l�Z�d��

�b�� �;�I�<�� �q�_�e�h�\�_�d�Z���� �W�l�h�� �i�h�a�\�h�e�y�_�l�� �i�j�_�^�e�h�`�b�l�v�� �l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�c�� �n�Z�d�l�h�j��ERG �\��

�d�Z�q�_�k�l�\�_�� �^�h�i�h�e�g�b�l�_�e�v�g�h�]�h�� �f�Z�j�d�_�j�Z�� �w�g�^�h�l�_�e�b�Z�e�v�g�h�c �^�b�n�n�_�j�_�g�p�b�j�h�\�d�b�� �\��

�^�h�i�h�e�g�_�g�b�_���d��CD�������b��VE-�d�Z�^�]�_�j�b�g�m�� 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �g�Z�� �l�_�d�m�s�_�f�� �m�j�h�\�g�_�� �g�Z�m�q�g�h-�l�_�o�g�b�q�_�k�d�h�]�h�� �j�Z�a�\�b�l�b�y��

�_�^�b�g�k�l�\�_�g�g�u�f�� �g�Z�^�_�`�g�u�f�� �b�� �y�k�g�h�� �^�_�l�_�d�l�b�j�m�_�f�u�f�� �f�Z�j�d�_�j�h�f���� �i�h�a�\�h�e�y�x�s�b�f��

�h�l�e�b�q�b�l�v�� �Z�j�l�_�j�b�h�e�u�� �h�l�� �\�_�g�m�e�� �b�� �d�Z�i�b�e�e�y�j�h�\�� �\�� �l�d�Z�g�y�o�� �\�a�j�h�k�e�h�]�h�� �q�_�e�h�\�_�d�Z�� ���i�h��

�d�j�Z�c�g�_�c�� �f�_�j�_���� �\�� �_�]�h�� �d�j�h�\�_�g�h�k�g�u�o�� �k�h�k�m�^�Z�o�� �b�� �i�j�b�e�_�`�Z�s�_�c�� �d�� �g�b�f�� �`�b�j�h�\�h�c�� �l�d�Z�g�b������

�y�\�e�y�x�l�k�y�� �w�e�Z�k�l�b�q�_�k�d�b�_�� �f�_�f�[�j�Z�g�u���� �d�h�l�h�j�u�_�� �\�� �k�b�e�m�� �\�u�k�h�d�h�c�� �i�e�h�l�g�h�k�l�b�� �w�e�Z�k�l�b�g�Z��

�h�[�e�Z�^�Z�x�l���\�u�j�Z�`�_�g�g�h�c���Z�m�l�h�n�e�x�h�j�_�k�p�_�g�p�b�_�c���\���a�_�e�_�g�h�f���b�e�b���k�b�g�_�f���d�Z�g�Z�e�_���b���f�h�]�m�l��

�[�u�l�v�� �k�i�_�p�b�n�b�q�g�h�� �h�d�j�Z�r�_�g�u�� �k�h�q�_�l�Z�g�b�_�f�� �o�e�h�j�b�^�Z�� �`�_�e�_�a�Z�� �b�� �j�Z�k�l�\�h�j�Z�� �E�x�]�h�e�y�� �\��

�k�h�q�_�l�Z�g�b�b���k���]�_�f�Z�l�h�d�k�b�e�b�g�h�f���i�j�b���i�_�g�l�Z�o�j�h�f�g�h�f���h�d�j�Z�r�b�\�Z�g�b�b���i�h���J�Z�k�k�_�e�e�m-�F�h�\�Z�l�m��

���Z���l�Z�d�`�_�����i�j�b���`�_�e�Z�g�b�b���± �Z�g�l�b�l�_�e�Z�f�b���d���w�e�Z�k�l�b�g�m�������Q�l�h���d�Z�k�Z�_�l�k�y���\�_�g�m�e���b���d�Z�i�b�e�e�y�j�h�\����

�l�h���� �\�_�j�h�y�l�g�h���� �b�o�� �j�Z�a�e�b�q�_�g�b�_�� �\�h�a�f�h�`�g�h�� �b�k�d�e�x�q�b�l�_�e�v�g�h�� �g�Z�� �m�j�h�\�g�_�� �k�h�k�m�^�b�k�l�h�c��

�]�_�h�f�_�l�j�b�b�� ���^�b�Z�f�_�l�j�� �i�j�h�k�\�_�l�Z�� �k�h�k�m�^�Z���� �l�h�e�s�b�g�Z�� �b�� �n�h�j�f�Z�� �k�h�k�m�^�b�k�l�h�c�� �k�l�_�g�d�b������ �Z��

�l�Z�d�`�_���� �k�� �g�_�d�h�l�h�j�h�c�� �^�h�e�_�c�� �\�_�j�h�y�l�g�h�k�l�b�� �± �g�Z�� �m�j�h�\�g�_�� �m�e�v�l�j�Z�k�l�j�m�d�l�m�j�g�u�o��

�h�k�h�[�_�g�g�h�k�l�_�c�� �K�=�F�D�� �\�_�g�m�e�� �b�� �d�Z�i�b�e�e�y�j�g�u�o�� �i�_�j�b�p�b�l�h�\���� �H�[�Z�� �k�i�h�k�h�[�Z�� �g�_�� �e�b�r�_�g�u��

�g�_�^�h�k�l�Z�l�d�h�\���� �i�h�k�d�h�e�v�d�m�� �^�b�n�n�_�j�_�g�p�b�j�h�\�Z�g�b�_�� �\�_�g�m�e�� �b�� �d�Z�i�b�e�e�y�j�h�\�� �b�k�d�e�x�q�b�l�_�e�v�g�h��

�g�Z�� �h�k�g�h�\�Z�g�b�b�� �]�_�h�f�_�l�j�b�b�� �f�h�`�_�l�� �i�j�b�\�h�^�b�l�v�� �d�� �g�_�^�h�k�l�Z�l�h�q�g�h�c�� �k�i�_�p�b�n�b�q�g�h�k�l�b���^�e�y��

�w�n�n�_�d�l�b�\�g�h�]�h���f�Z�r�b�g�g�h�]�h���h�[�m�q�_�g�b�y�����Z���Z�g�Z�e�b�a���m�e�v�l�j�Z�k�l�j�m�d�l�m�j�u���l�j�_�[�m�_�l���i�h�e�m�q�_�g�b�y��

�w�e�_�d�l�j�h�g�g�h-�f�b�d�j�h�k�d�h�i�b�q�_�k�d�b�o�� �b�a�h�[�j�Z�`�_�g�b�c���� �q�l�h�� �j�_�a�d�h�� �h�]�j�Z�g�b�q�b�\�Z�_�l�� �r�b�j�h�l�m 

�i�j�b�f�_�g�_�g�b�y�� �^�Z�g�g�h�]�h�� �f�_�l�h�^�Z���� �D�� �k�h�`�Z�e�_�g�b�x���� �h�l�\�_�l�� �g�Z�� �\�h�i�j�h�k�� �h�� �k�i�_�p�b�n�b�q�g�h�k�l�b��
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�h�l�^�_�e�v�g�u�o�� �[�_�e�d�h�\-�f�Z�j�d�_�j�h�\�� �Z�j�l�_�j�b�Z�e�v�g�h�c���� �\�_�g�h�a�g�h�c�� �b�� �d�Z�i�b�e�e�y�j�g�h�c��

�^�b�n�n�_�j�_�g�p�b�j�h�\�d�b���\���l�d�Z�g�y�o���\�a�j�h�k�e�h�]�h���q�_�e�h�\�_�d�Z���h�k�l�Z�_�l�k�y���l�m�f�Z�g�g�u�f�� 

�G�Z�b�[�h�e�v�r�m�x�� �Z�d�l�m�Z�e�v�g�h�k�l�v�� �i�j�h�\�_�^�_�g�g�h�_�� �b�k�k�e�_�^�h�\�Z�g�b�_���� �\�_�j�h�y�l�g�h���� �b�f�_�_�l�� �k��

�l�h�q�d�b�� �a�j�_�g�b�y�� �Z�g�Z�e�b�a�Z�� �\�h�a�f�h�`�g�h�c�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �h�[�m�q�_�g�b�y�� �b�g�k�l�j�m�f�_�g�l�h�\��

�b�k�d�m�k�k�l�\�_�g�g�h�]�h�� �b�g�l�_�e�e�_�d�l�Z�� ���g�_�c�j�h�g�g�u�o�� �k�_�l�_�c���� �^�e�y�� �h�i�j�_�^�_�e�_�g�b�y�� �b��

�^�b�n�n�_�j�_�g�p�b�j�h�\�d�b�� �k�h�k�m�^�h�\�� �f�b�d�j�h�p�b�j�d�m�e�y�l�h�j�g�h�]�h�� �j�m�k�e�Z���� �K�� �w�l�h�c�� �p�_�e�v�x�� �^�e�y��

�Z�\�l�h�f�Z�l�b�a�b�j�h�\�Z�g�g�h�c�� �^�_�l�_�d�p�b�b�� �l�Z�d�b�o�� �k�h�k�m�^�h�\�� ���d�� �i�j�b�f�_�j�m����VV���� �j�_�d�h�f�_�g�^�m�_�l�k�y��

�i�j�b�f�_�g�y�l�v�� �i�_�g�l�Z�o�j�h�f�g�h�_�� �h�d�j�Z�r�b�\�Z�g�b�_�� �i�h�� �J�Z�k�k�_�e�e�m-�F�h�\�Z�l�m���� �i�h�k�d�h�e�v�d�m�� �h�g�h��

�i�h�a�\�h�e�y�_�l�� �^�b�n�n�_�j�_�g�p�b�j�h�\�Z�l�v�� �Z�j�l�_�j�b�h�e�u�� �h�l�� �\�_�g�m�e�� �b�� �d�Z�i�b�e�e�y�j�h�\���� �j�Z�a�e�b�q�_�g�b�_��

�d�h�l�h�j�u�o���^�Z�e�_�_�����\�b�^�b�f�h�����i�j�b�^�_�l�k�y���i�j�h�\�h�^�b�l�v���g�Z���h�k�g�h�\�_���o�Z�j�Z�d�l�_�j�g�u�o���i�Z�l�l�_�j�g�h�\���b�o��

�]�_�h�f�_�l�j�b�b�����I�h�k�d�h�e�v�d�m���^�Z�g�g�u�c���\�b�^���h�d�j�Z�r�b�\�Z�g�b�y���y�\�e�y�_�l�k�y���^�h�k�l�Z�l�h�q�g�h���j�_�^�d�b�f���b�����d�Z�d��

�i�j�Z�\�b�e�h���� �i�j�b�f�_�g�y�_�l�k�y�� �e�b�r�v�� �\�� �i�j�h�n�b�e�v�g�u�o�� �e�Z�[�h�j�Z�l�h�j�b�y�o���� �^�Z�e�v�g�_�c�r�_�_�� �h�[�m�q�_�g�b�_��

�g�_�c�j�h�g�g�u�o�� �k�_�l�_�c�� �^�e�y�� �Z�g�Z�e�b�a�Z�� �k�h�k�l�h�y�g�b�y�� �f�b�d�j�h�p�b�j�d�m�e�y�l�h�j�g�h�]�h�� �j�m�k�e�Z��

�i�j�_�^�k�l�Z�\�e�y�_�l�k�y�� �p�_�e�_�k�h�h�[�j�Z�a�g�u�f�� �g�Z�� �h�k�g�h�\�_�� �h�d�j�Z�r�b�\�Z�g�b�y�� �]�_�f�Z�l�h�d�k�b�e�b�g�h�f�� �b��

�w�h�a�b�g�h�f���k���h�[�y�a�Z�l�_�e�v�g�u�f���k�h�i�h�k�l�Z�\�e�_�g�b�_�f���i�Z�l�l�_�j�g�Z���l�Z�d�h�]�h���h�d�j�Z�r�b�\�Z�g�b�y���k���l�Z�d�h�\�u�f��

�i�j�b�� �i�_�g�l�Z�o�j�h�f�g�h�f�� �h�d�j�Z�r�b�\�Z�g�b�b�� �i�h�� �J�Z�k�k�_�e�e�m-�F�h�\�Z�l�m���� �B�^�_�Z�e�v�g�u�f�� �\�Z�j�b�Z�g�l�h�f��

�l�Z�d�h�]�h�� �Z�g�Z�e�b�a�Z�� �\�b�^�b�l�k�y�� �^�\�h�c�g�h�_�� �\�b�j�l�m�Z�e�v�g�h�_�� �h�d�j�Z�r�b�\�Z�g�b�_�� �d�j�b�h�k�j�_�a�h�\�� �± 

�]�_�f�Z�l�h�d�k�b�e�b�g�h�f�� �b�� �w�h�a�b�g�h�f�� �b�� �i�_�g�l�Z�o�j�h�f�g�h�_�� �i�h�� �J�Z�k�k�_�e�e�m-�F�h�\�Z�l�m�� �± �i�j�b�� �i�h�f�h�s�b��

�g�_�c�j�h�g�g�h�c���k�_�l�b�����a�Z�j�Z�g�_�_���h�[�m�q�_�g�g�h�c���g�Z���h�i�j�_�^�_�e�_�g�g�h�c���\�u�[�h�j�d�_�� 
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4. �:�G�:�E�B�A���K�I�H�G�L�:�G�G�H�=�H���W�G�>�H�L�?�E�B�:�E�V�G�H-�F�?�A�?�G�O�B�F�:�E�V�G�H�=�H��

�I�?�J�?�O�H�>�:���<���D�M�E�V�L�M�J�?���I�?�J�<�B�Q�G�U�O���W�G�>�H�L�?�E�B�:�E�V�G�U�O���D�E�?�L�H�D��

�I�M�I�H�Q�G�H�C���<�?�G�U���Q�?�E�H�<�?�D�: 

 

�<�k�_�]�h���[�u�e�h���i�j�h�\�_�^�_�g�h���^�\�_���k�_�j�b�b���w�d�k�i�_�j�b�f�_�g�l�h�\�����k���i�_�j�\�b�q�g�u�f�b���W�D���i�m�i�h�q�g�h�c��

�\�_�g�u���q�_�e�h�\�_�d�Z����HUVEC) �w�g�^�h�l�_�e�b�Z�e�v�g�h�]�h���b���f�_�a�_�g�o�b�f�Z�e�v�g�h�]�h���f�h�j�n�h�l�b�i�Z. HUVEC 

�w�g�^�h�l�_�e�b�Z�e�v�g�h�]�h�� �f�h�j�n�h�l�b�i�Z�� �b�f�_�e�b�� �o�Z�j�Z�d�l�_�j�g�m�x�� �^�e�y�� �W�D�� �\�u�l�y�g�m�l�m�x����

�i�j�h�^�h�e�]�h�\�Z�l�m�x�� �n�h�j�f�m�� ���l�Z�d�� �g�Z�a�u�\�Z�_�f�Z�y�� �d�Z�j�l�b�g�Z�� �©�[�m�e�u�`�g�h�c�� �f�h�k�l�h�\�h�c�ª���� �b��

�h�l�g�h�k�b�l�_�e�v�g�h�� �g�_�[�h�e�v�r�m�x�� �j�Z�a�f�_�j�g�h�k�l�v�� ���j�b�k���� ��2�:������ �k�h�o�j�Z�g�y�y�� �^�Z�g�g�u�_�� �i�j�b�a�g�Z�d�b�� �g�Z��

�i�j�h�l�y�`�_�g�b�b�� �i�Z�k�k�Z�`�b�j�h�\�Z�g�b�y�� �b�� �g�_�� �h�[�e�Z�^�Z�y�� �k�m�s�_�k�l�\�_�g�g�u�f�b�� �h�l�e�b�q�b�y�f�b�� �\�� �w�l�h�f��

�h�l�g�h�r�_�g�b�b���h�l���Z�j�l�_�j�b�Z�e�v�g�u�o���W�D�����j�b�k������2�;�������I�j�b���Z�g�Z�e�b�a�_��HUVEC �f�_�a�_�g�o�b�f�Z�e�v�g�h�]�h��

�f�h�j�n�h�l�b�i�Z �i�j�b���n�Z�a�h�\�h-�f�b�d�j�h�k�d�h�i�b�q�_�k�d�h�f���d�h�g�l�j�h�e�_���[�u�e�Z���h�[�g�Z�j�m�`�_�g�Z���k�i�h�g�l�Z�g�g�Z�y��

�k�f�_�g�Z�� �\�u�r�_�m�d�Z�a�Z�g�g�h�]�h�� �w�g�^�h�l�_�e�b�Z�e�v�g�h�]�h�� �f�h�j�n�h�l�b�i�Z�� �g�Z�� �f�_�a�_�g�o�b�f�Z�e�v�g�u�c����

�o�Z�j�Z�d�l�_�j�b�a�m�x�s�Z�y�k�y�� �\�u�j�Z�`�_�g�g�u�f�� �m�^�e�b�g�_�g�b�_�f�� �n�h�j�f�u�� �^�h�� �\�_�j�_�l�_�g�h�\�b�^�g�h�c�� ���j�b�k����

12�<������ �i�j�b�� �w�l�h�f�� �h�^�g�h�\�j�_�f�_�g�g�h�� �d�m�e�v�l�b�\�b�j�m�_�f�u�_�� �Z�j�l�_�j�b�Z�e�v�g�u�_�� �W�D�� �k�h�o�j�Z�g�y�e�b��

�\�u�r�_�h�i�b�k�Z�g�g�u�c���w�g�^�h�l�_�e�b�Z�e�v�g�u�c���f�h�j�n�h�l�b�i�����j�b�k������2�=���� 

 
�J�b�k�m�g�h�d�� ��2. �N�Z�a�h�\�h-�d�h�g�l�j�Z�k�l�g�Z�y�� �f�b�d�j�h�k�d�h�i�b�y�� �+�8�9�(�&�� �b�� �+�&�$�(�&�� �\�� �j�Z�a�e�b�q�g�u�o��

�k�_�j�b�y�o�� �w�d�k�i�_�j�b�f�_�g�l�h�\���� �$���� �+�8�9�(�&�� �w�g�^�h�l�_�e�b�Z�e�v�g�h�]�h�� �n�_�g�h�l�b�i�Z. �;���� �+�&�$�(�&��
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�w�g�^�h�l�_�e�b�Z�e�v�g�h�]�h���n�_�g�h�l�b�i�Z ���d�m�e�v�l�m�j�Z���‹���������<�����+�8�9�(�&���f�_�a�_�g�o�b�f�Z�e�v�g�h�]�h���n�_�g�h�l�b�i�Z����

�=�����+�&�$�(�&���w�g�^�h�l�_�e�b�Z�e�v�g�h�]�h���n�_�g�h�l�b�i�Z ���d�m�e�v�l�m�j�Z���‹����. 

 

�;�u�e�h�� �j�_�r�_�g�h�� �i�j�h�\�_�k�l�b�� �d�h�f�i�e�_�d�k�g�u�c�� �Z�g�Z�e�b�a�� �^�Z�g�g�h�]�h�� �n�_�g�h�f�_�g�Z���� �b�k�i�h�e�v�a�m�y��

�f�_�l�h�^�u�� �i�h�e�m�d�h�e�b�q�_�k�l�\�_�g�g�h�c�� �h�p�_�g�d�b�� �]�_�g�g�h�c�� �b�� �[�_�e�d�h�\�h�c�� �w�d�k�i�j�_�k�k�b�b���� �Z�� �l�Z�d�`�_��

�b�f�f�m�g�h�n�_�g�h�l�b�i�b�j�h�\�Z�g�b�_�� �k�� �d�h�g�n�h�d�Z�e�v�g�h�c�� �f�b�d�j�h�k�d�h�i�b�_�c���� �B�a�f�_�j�_�g�b�_�� �]�_�g�g�h�c��

�w�d�k�i�j�_�k�k�b�b�� �f�_�l�h�^�h�f�� �H�L-�d�I�P�J�� ���l�Z�[�e����7���� �i�h�d�Z�a�Z�e�h���� �q�l�h��HUVEC �b�a�� �i�_�j�\�h�c�� �k�_�j�b�b��

�w�d�k�i�_�j�b�f�_�g�l�h�\�� ���k�� �w�g�^�h�l�_�e�b�Z�e�v�g�u�f�� �f�h�j�n�h�l�b�i�h�f���� �b�f�_�e�b�� �d�e�Z�k�k�b�q�_�k�d�b�c�� �i�j�h�n�b�e�v��

�w�d�k�i�j�_�k�k�b�b�� �]�_�g�h�\�� �w�g�^�h�l�_�e�b�Z�e�v�g�u�o�� �f�Z�j�d�_�j�h�\�� ��PECAM1, CDH5, VWF, ERG���� �b��

�h�[�s�_�k�h�k�m�^�b�k�l�u�o���f�Z�j�d�_�j�h�\����HES1, HEY1, NRP1�������k�h�i�h�k�l�Z�\�b�f�u�c���k���i�_�j�\�b�q�g�u�f�b���W�D��

�d�h�j�h�g�Z�j�g�h�c���b���\�g�m�l�j�_�g�g�_�c���]�j�m�^�g�h�c���Z�j�l�_�j�b�b�����K�e�_�^�m�_�l���h�l�f�_�l�b�l�v���j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�h�_���\��

�e�b�l�_�j�Z�l�m�j�_�� �f�g�_�g�b�_�� �h�� �l�h�f���� �q�l�h�� �Z�k�k�h�p�b�b�j�h�\�Z�g�g�u�_�� �k�� �k�b�]�g�Z�e�v�g�u�f�� �i�m�l�_�f��Notch 

�l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�_�� �n�Z�d�l�h�j�u��HES���� �b��HEY���� �k�q�b�l�Z�x�l�k�y�� �k�i�_�p�b�n�b�q�g�u�f�b�� �f�Z�j�d�_�j�Z�f�b 
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�i�j�Z�d�l�b�q�_�k�d�b�� �i�h�e�g�h�c�� �i�h�l�_�j�_�c�� �w�d�k�i�j�_�k�k�b�b�� �]�_�g�h�\�� �f�Z�j�d�_�j�h�\�� �w�g�^�h�l�_�e�b�Z�e�v�g�h�]�h��

�n�_�g�h�l�b�i�Z��PECAM1, CDH5 �b�� VWF���� �Z�� �l�Z�d�`�_�� �]�_�g�Z�� �w�g�^�h�l�_�e�b�Z�e�v�g�h�]�h��
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�Z�j�l�_�j�b�Z�e�v�g�u�f�b���W�D���b���k��HUVEC �w�g�^�h�l�_�e�b�Z�e�v�g�h�]�h���f�h�j�n�h�l�b�i�Z�����<���k�h�h�l�\�_�l�k�l�\�b�b���k���w�l�b�f��

�\�� HUVEC �f�_�a�_�g�o�b�f�Z�e�v�g�h�]�h�� �f�h�j�n�h�l�b�i�Z�� �l�Z�d�`�_�� �g�Z�[�e�x�^�Z�e�h�k�v�� �\�u�j�Z�`�_�g�g�h�_��

�i�h�\�u�r�_�g�b�_�� �w�d�k�i�j�_�k�k�b�b�� �]�_�g�h�\�� �f�_�a�_�g�o�b�f�Z�e�v�g�u�o�� �f�Z�j�d�_�j�h�\��FAP �b��S100A4���� �Z�� �l�Z�d�`�_��

�]�_�g�Z�� �k�h�k�m�^�b�k�l�h�]�h�� �]�e�Z�^�d�h�f�u�r�_�q�g�h�]�h�� �f�Z�j�d�_�j�Z��ACTA2 ���d�h�^�b�j�m�x�s�_�]�h�� �Z�e�v�n�Z-�Z�d�l�b�g��

�]�e�Z�^�d�b�o���f�u�r�p�������I�h�f�b�f�h���w�l�h�]�h�����\���^�Z�g�g�u�o���d�e�_�l�d�Z�o���l�Z�d�`�_���g�Z�[�e�x�^�Z�e�h�k�v���i�h�\�u�r�_�g�b�_��

�w�d�k�i�j�_�k�k�b�b���]�_�g�Z��VIM�����d�h�^�b�j�m�x�s�_�]�h���p�b�l�h�k�d�_�e�_�l�g�u�c���[�_�e�h�d���d�e�_�l�h�d���f�_�a�_�g�o�b�f�Z�e�v�g�h�]�h��

�j�y�^�Z�� �\�b�f�_�g�l�b�g���� �h�^�g�Z�d�h���k�l�h�b�l�� �h�l�f�_�l�b�l�v�� �^�h�k�l�Z�l�h�q�g�h�� �\�u�k�h�d�m�x�� �[�Z�a�h�\�m�x�� �w�d�k�i�j�_�k�k�b�x��

�w�l�h�]�h�� �]�_�g�Z�� �\�� �W�D�� �b�� �h�[�h�k�g�h�\�Z�g�g�u�_�� �k�h�f�g�_�g�b�y�� �\�� �h�l�g�h�r�_�g�b�b�� �_�]�h�� �k�i�_�p�b�n�b�q�g�h�k�l�b�� �d�Z�d��

�k�i�_�p�b�n�b�q�g�h�]�h���f�_�a�_�g�o�b�f�Z�e�v�g�h�]�h���f�Z�j�d�_�j�Z�����K�e�_�^�m�_�l���h�l�f�_�l�b�l�v���h�l�k�m�l�k�l�\�b�_���i�h�\�u�r�_�g�b�y��

�w�d�k�i�j�_�k�k�b�b�� �\��HUVEC �f�_�a�_�g�o�b�f�Z�e�v�g�h�]�h�� �f�h�j�n�h�l�b�i�Z�� �]�_�g�Z��CDH2���� �d�h�^�b�j�m�x�s�_�]�h��N-

�d�Z�^�]�_�j�b�g���� �d�h�l�h�j�u�c�� �a�Z�q�Z�k�l�m�x�� �m�i�h�f�b�g�Z�_�l�k�y�� �\�� �e�b�l�_�j�Z�l�m�j�_�� �d�Z�d�� �k�i�_�p�b�n�b�q�g�u�c��

�f�_�a�_�g�o�b�f�Z�e�v�g�u�c�� �[�_�e�h�d�� �b�� �f�Z�j�d�_�j�� �W�g�^�h�F�L���� �Z�� �l�Z�d�`�_�� �h�l�k�m�l�k�l�\�b�_�� �i�h�\�u�r�_�g�b�y��

�w�d�k�i�j�_�k�k�b�b���]�_�g�h�\���b�g�u�o���f�Z�j�d�_�j�h�\���k�h�k�m�^�b�k�l�h�]�h���]�e�Z�^�d�h�f�u�r�_�q�g�h�]�h���n�_�g�h�l�b�i�Z���± SMTN 

�b��MYH11���� �N�m�g�d�p�b�h�g�Z�e�v�g�Z�y�� �a�g�Z�q�b�f�h�k�l�v�� �W�g�^�h�F�L�� �\��HUVEC �[�u�e�Z�� �i�h�^�l�\�_�j�`�^�_�g�Z��

�i�h�\�u�r�_�g�b�_�f�� �w�d�k�i�j�_�k�k�b�b�� �]�_�g�h�\��COL1A1 �b��COL1A2���� �d�h�^�b�j�m�x�s�b�o�� �j�Z�a�e�b�q�g�u�_��

�k�m�[�t�_�^�b�g�b�p�u���h�k�g�h�\�g�h�]�h���[�_�e�d�Z���\�g�_�d�e�_�l�h�q�g�h�]�h���f�Z�l�j�b�d�k�Z���d�h�e�e�Z�]�_�g�Z��I �l�b�i�Z�����i�j�b���w�l�h�f��

�w�d�k�i�j�_�k�k�b�b���]�_�g�h�\��COL4A1 �b��COL4A2�����d�h�^�b�j�m�x�s�b�o���k�m�[�t�_�^�b�g�b�p�u���h�k�g�h�\�g�h�]�h���[�_�e�d�Z��

�[�Z�a�Z�e�v�g�h�c���f�_�f�[�j�Z�g�u���d�h�e�e�Z�]�_�g�Z��IV �l�b�i�Z�����g�_���g�Z�[�e�x�^�Z�e�h�k�v�� 
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CCL2 �b�� �\�u�j�Z�`�_�g�g�u�f�� �i�h�\�u�r�_�g�b�_�f�� �w�d�k�i�j�_�k�k�b�b�� �]�_�g�Z�� �n�Z�d�l�h�j�Z�� �b�g�]�b�[�b�j�h�\�Z�g�b�y��

�f�b�]�j�Z�p�b�b�� �f�Z�d�j�h�n�Z�]�h�\��MIF���� �D�j�h�f�_�� �l�h�]�h���� �\��HUVEC �f�_�a�_�g�o�b�f�Z�e�v�g�h�]�h�� �f�h�j�n�h�l�b�i�Z��

�g�Z�[�e�x�^�Z�e�h�k�v�� �f�g�h�]�h�d�j�Z�l�g�h�_�� �i�h�\�u�r�_�g�b�_�� �w�d�k�i�j�_�k�k�b�b�� �]�_�g�Z�� �l�d�Z�g�_�\�h�]�h�� �Z�d�l�b�\�Z�l�h�j�Z��

�i�e�Z�a�f�b�g�h�]�_�g�Z��PLAT ���w�g�^�h�l�_�e�b�Z�e�v�g�h�_���a�\�_�g�h���]�_�f�h�k�l�Z�a�Z�����b���]�_�g�h�\���Z�l�_�j�h�i�j�h�l�_�d�l�b�\�g�u�o��

�l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�o���n�Z�d�l�h�j�h�\���w�g�^�h�l�_�e�b�Z�e�v�g�h�c���f�_�o�Z�g�h�l�j�Z�g�k�^�m�d�p�b�b��KLF4 �b��NFE2L2 

�d�Z�d�� �\�� �k�j�Z�\�g�_�g�b�b�� �k�� �Z�j�l�_�j�b�Z�e�v�g�u�f�b�� �W�D���� �l�Z�d�� �b�� �i�h�� �k�j�Z�\�g�_�g�b�x�� �k�� �i�_�j�\�h�c�� �k�_�j�b�_�c��

�w�d�k�i�_�j�b�f�_�g�l�h�\�� 

 
�L�Z�[�e�b�p�Z��7. �B�a�f�_�j�_�g�b�_�� �]�_�g�g�h�c�� �w�d�k�i�j�_�k�k�b�b�� �\�� �i�_�j�\�b�q�g�u�o�� �w�g�^�h�l�_�e�b�Z�e�v�g�u�o�� �d�e�_�l�d�Z�o��

�i�m�i�h�q�g�h�c�� �\�_�g�u�� �q�_�e�h�\�_�d�Z�� ��HUVEC���� �\�� �j�Z�a�e�b�q�g�h�f�� �n�m�g�d�p�b�h�g�Z�e�v�g�h�f�� �k�h�k�l�h�y�g�b�b�� �i�h��

�k�j�Z�\�g�_�g�b�x�� �k�� �i�h�e�h�`�b�l�_�e�v�g�u�f�� �d�h�g�l�j�h�e�_�f�� ���i�_�j�\�b�q�g�u�_�� �w�g�^�h�l�_�e�b�Z�e�v�g�u�_�� �d�e�_�l�d�b��

�d�h�j�h�g�Z�j�g�h�c�� �Z�j�l�_�j�b�b�� �q�_�e�h�\�_�d�Z�� ��HCAEC���� �b�� �\�g�m�l�j�_�g�g�_�c�� �]�j�m�^�g�h�c�� �Z�j�l�_�j�b�b�� �q�_�e�h�\�_�d�Z��

(HITAEC�������f�_�l�h�^�h�f���H�L-�d�I�P�J�����A�g�Z�q�_�g�b�y���û�K�W�����i�h�k�e�_���g�h�j�f�Z�e�b�a�Z�p�b�b���g�Z���w�d�k�i�j�_�k�k�b�x��

�]�_�g�h�\���©�^�h�f�Z�r�g�_�]�h���o�h�a�y�c�k�l�\�Z�ª��ACTB, GAPDH, B2M). 

�D�e�Z�k�k���f�h�e�_�d�m�e / 
Molecules 

�=�_�g / 
Gene 

HCAEC  HITAEC  
HUVEC 
(�W�g�^�h�� 
(Endo) 

HCAEC  HITAEC  
HUVEC 

(�W�g�^�h�F�L�� 
(EndoMT)  

HUVEC �w�g�^�h�l�_�e�b�Z�e�v�g�h�]�h��
�f�h�j�n�h�l�b�i�Z 

HUVEC �\���k�h�k�l�h�y�g�b�b���w�g�^�h�l�_�e�b�Z�e�v�g�h-
�f�_�a�_�g�o�b�f�Z�e�v�g�h�]�h���i�_�j�_�o�h�^�Z 

PECAM1 0,1220 0,1965 0,1292 1,2842 0,7204 0,0053 



 66 

�F�Z�j�d�_�j�u���b��
�l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�_��

�n�Z�d�l�h�j�u��
�w�g�^�h�l�_�e�b�Z�e�v�g�h�c��

�^�b�n�n�_�j�_�g�p�b�j�h�\�d�b 

CDH5 0,4247 0,5115 0,3053 0,5351 0,6237 0,0020 

VWF 0,1397 0,4895 0,1756 0,1884 0,6831 0,0035 

ERG 0,3770 0,1966 0,2447 0,1811 0,3351 0,002 

�F�Z�j�d�_�j�u���b��
�l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�_��

�n�Z�d�l�h�j�u��
�h�[�s�_�k�h�k�m�^�b�k�l�h�c��

�^�b�n�n�_�j�_�g�p�b�j�h�\�d�b 
 

HES1 0,0301 0,0295 0,0243 0,0112 0,0171 0,0005 

HEY1 0,0021 0,0050 0,0016 0,0005 0,0356 - 

HEY2 0,0053 0,0003 0,0001 0,0014 - - 

NRP1 0,4580 0,4196 0,3691 0,3390 0,0848 0,6487 

�F�Z�j�d�_�j�u���b��
�l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�_��
�n�Z�d�l�h�j�u���\�_�g�h�a�g�h-
�e�b�f�n�Z�l�b�q�_�k�d�h�c��

�^�b�n�n�_�j�_�g�p�b�j�h�\�d�b 
 

NR2F2 0,2462 0,1627 0,2752 0,0617 0,0328 0,0654 

PROX1 0,0007 0,0130 0,0036 0,0002 0,0031 0,0004 

LYVE1 0,0016 0,0231 0,0166 0,0005 0,0527 0,0004 

FLT4 0,0025 0,0304 0,0099 0,0015 0,0342 0,0204 

NRP2 0,0036 0,0086 0,0036 0,0014 0,0099 0,0085 

�K�b�g�l�_�a���f�h�g�h�h�d�k�b�^�Z��
�Z�a�h�l�Z����NO) 

NOS3 0,0066 0,0020 0,0015 0,0003 0,0082 0,0009 

�J�_�p�_�i�l�h�j�u���Z�^�]�_�a�b�b��
�e�_�c�d�h�p�b�l�h�\ �d��
�w�g�^�h�l�_�e�b�x 

VCAM1 0,0015 0,0098 0,0002 0,0007 0,0004 0,0003 

ICAM1 0,0050 0,0407 0,0115 0,0117 0,4316 0,0106 

SELE 0,0011 0,0481 0,0038 0,0017 0,1006 0,0002 

SELP 0,0025 0,0044 0,0001 0,0047 0,0003 0,0002 

�W�g�^�h�l�_�e�b�Z�e�v�g�u�_��
�i�j�h�\�h�k�i�Z�e�b�l�_�e�v�g�u�_��

�p�b�l�h�d�b�g�u 

IL6 0,0029 0,0007 0,0031 0,0033 0,0016 0,0011 
CXCL8 0,0701 0,0557 0,0219 0,0499 0,3480 0,0541 
CCL2 0,0279 0,2563 0,1098 0,1543 2,8119 0,0031 

CXCL1 0,0763 0,0651 0,0292 0,0925 0,1213 0,1106 
MIF 0,2152 0,0812 0,2155 0,0980 0,1547 1,1136 

�W�g�^�h�l�_�e�b�Z�e�v�g�h�_��
�a�\�_�g�h���]�_�f�h�k�l�Z�a�Z 

SERPINE1 3,6637 2,1609 3,6921 1,5035 4,4012 4,1249 

PLAU 0,0028 0,0010 0,0015 0,0047 0,0040 0,0005 

PLAT 0,0120 0,0032 0,0041 0,0018 0,0025 0,1317 

�L�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�_��
�n�Z�d�l�h�j�u��

�w�g�^�h�l�_�e�b�Z�e�v�g�h�c��
�f�_�o�Z�g�h�l�j�Z�g�k�^�m�d�p�b�b 

KLF2 0,0018 0,0004 0,0032 0,0007 0,0012 0,0011 

KLF4 0,0010 0,0005 0,0008 0,0014 0,0005 0,0167 

NFE2L2 0,0866 0,0523 0,0860 0,0188 0,0193 0,1436 

�L�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�_��
�n�Z�d�l�h�j�u��

�w�g�^�h�l�_�e�b�Z�e�v�g�h-
�f�_�a�_�g�o�b�f�Z�e�v�g�h�]�h��

�i�_�j�_�o�h�^�Z 

SNAI1 0,0071 0,0121 0,0110 0,0190 0,0203 0,0055 

SNAI2 0,0002 0,0001 0,0022 0,0225 0,0013 0,5898 

TWIST1 0,0004 0,00001 0,0001 0,0001 0,0002 0,0883 

ZEB1 0,0350 0,0343 0,0503 0,0224 0,0213 0,0420 

�F�Z�j�d�_�j�u �d�e�_�l�h�d 
�f�_�a�_�g�o�b�f�Z�e�v�g�h�]�h 

�j�y�^�Z 

CDH2 0,0108 0,0028 0,0289 0,0721 0,0010 0,0151 

VIM 11,3684 2,9464 2,4013 2,8573 5,3552 15,1165 

FAP 0,00018 0,000019 0,000022 0,0008 - 0,0260 
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S100A4 0,0005 0,00054 0,0006 0,00067 0,0027 0,0671 

�F�Z�j�d�_�j�u 
�]�e�Z�^�d�h�f�u�r�_�q�g�h�c 
�^�b�n�n�_�j�_�g�p�b�j�h�\�d�b 

ACTA2 0,0078 0,0016 0,0030 0,0028 0,0020 0,1090 

SMTN 0,0035 0,0016 0,0015 0,00088 0,0032 0,0080 

MYH11 0,00025 0,00013 0,000033 - - 0,000012 

�D�h�f�i�h�g�_�g�l�u��
�\�g�_�d�e�_�l�h�q�g�h�]�h��

�f�Z�l�j�b�d�k�Z 

COL1A1 0,0008 0,000041 0,00152 0,0001 0,0001 0,9703 

COL1A2 0,0018 0,00034 0,00228 0,000082 0,0024 2,6371 

�D�h�f�i�h�g�_�g�l�u 
�[�Z�a�Z�e�v�g�h�c 
�f�_�f�[�j�Z�g�u 

COL4A1 0,1201 0,1460 0,0188 0,0243 0,3731 0,1190 

COL4A2 0,0007 0,0072 0,0008 0,0001 0,0130 - 

 
�J�_�a�m�e�v�l�Z�l�u�� �k�d�j�b�g�b�g�]�Z�� �]�_�g�g�h�c�� �w�d�k�i�j�_�k�k�b�b�� ���l�Z�[�e����7���� �i�h�^�l�\�_�j�^�b�e�b�k�v�� �i�j�b��

�Z�g�Z�e�b�a�_���w�d�k�i�j�_�k�k�b�b���k�h�h�l�\�_�l�k�l�\�m�x�s�b�o���[�_�e�d�h�\���f�_�l�h�^�h�f���b�f�f�m�g�h�[�e�h�l�l�b�g�]�Z�����j�b�k����13). 

�<�� �q�Z�k�l�g�h�k�l�b���� �\�� �e�b�a�Z�l�_��HUVEC �f�_�a�_�g�o�b�f�Z�e�v�g�h�]�h�� �f�h�j�n�h�l�b�i�Z�� �g�_�� �g�Z�[�e�x�^�Z�e�h�k�v��

�w�d�k�i�j�_�k�k�b�b�� �w�g�^�h�l�_�e�b�Z�e�v�g�u�o�� �f�Z�j�d�_�j�h�\��CD31/PECAM���� �b��VE-�d�Z�^�]�_�j�b�g�Z���� �Z�� �l�Z�d�`�_��

�l�j�Z�g�k�d�j�b�i�p�b�h�g�g�h�]�h���n�Z�d�l�h�j�Z���w�g�^�h�l�_�e�b�Z�e�v�g�h�c���^�b�n�n�_�j�_�g�p�b�j�h�\�d�b��ERG�����<�f�_�k�l�_���k���l�_�f��

�\���^�Z�g�g�u�o���d�e�_�l�d�Z�o���g�Z�[�e�x�^�Z�e�Z�k�v���k�h�o�j�Z�g�g�Z�y���w�d�k�i�j�_�k�k�b�y���m�[�b�d�\�b�l�Z�j�g�h�]�h���k�h�k�m�^�b�k�l�h�]�h��

�l�j�Z�g�k�d�j�b�i�p�b�h�g�g�h�]�h�� �n�Z�d�l�h�j�Z��HES���� �b�� �m�[�b�d�\�b�l�Z�j�g�h�]�h�� �k�h�k�m�^�b�k�l�h�]�h�� �[�_�e�d�Z��NRP1, 

�y�\�e�y�x�s�_�]�h�k�y�� �d�h-�j�_�p�_�i�l�h�j�h�f�� �d�� �n�Z�d�l�h�j�m�� �j�h�k�l�Z�� �k�h�k�m�^�b�k�l�h�]�h�� �w�g�^�h�l�_�e�b�y�� ��VEGF������ �<��

�k�h�h�l�\�_�l�k�l�\�b�b���k���j�_�a�m�e�v�l�Z�l�Z�f�b���Z�g�Z�e�b�a�Z���]�_�g�g�h�c���w�d�k�i�j�_�k�k�b�b�����w�d�k�i�j�_�k�k�b�y���j�_�p�_�i�l�h�j�Z���W�D��

�^�e�y���e�_�c�d�h�p�b�l�h�\��ICAM�����[�u�e�Z���a�g�Z�q�b�l�_�e�v�g�h���\�u�r�_���\��HITAEC�����q�l�h���\���k�h�\�h�d�m�i�g�h�k�l�b���k��

�j�Z�\�g�h�c�� �a�Z�]�j�m�a�d�h�c�� ���h�l�k�m�l�k�l�\�b�_�� �j�Z�a�e�b�q�b�c�� �\�� �w�d�k�i�j�_�k�k�b�b�� �m�[�b�d�\�b�l�Z�j�g�h�]�h�� �y�^�_�j�g�h�]�h��

�[�_�e�d�Z��YY�������i�h�^�l�\�_�j�`�^�Z�_�l���l�_�o�g�b�q�_�k�d�m�x���\�Z�e�b�^�g�h�k�l�v���i�h�e�m�q�_�g�g�u�o���j�_�a�m�e�v�l�Z�l�h�\�� 

 
�J�b�k�m�g�h�d��13. �H�i�j�_�^�_�e�_�g�b�_�� �w�d�k�i�j�_�k�k�b�b�� �w�g�^�h�l�_�e�b�Z�e�v�g�u�o�� �f�Z�j�d�_�j�h�\�� ��CD������ �b��VE-

�d�Z�^�]�_�j�b�g������ �l�j�Z�g�k�d�j�b�i�p�b�h�g�g�h�]�h�� �n�Z�d�l�h�j�Z�� �w�g�^�h�l�_�e�b�Z�e�v�g�h�c�� �^�b�n�n�_�j�_�g�p�b�j�h�\�d�b��ERG, 

�l�j�Z�g�k�d�j�b�i�p�b�h�g�g�h�]�h���n�Z�d�l�h�j�Z����HES�������b���m�[�b�d�\�b�l�Z�j�g�h�]�h���j�_�p�_�i�l�h�j�g�h�]�h���[�_�e�d�Z����NRP1) 
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�h�[�s�_�k�h�k�m�^�b�k�l�h�c�� �^�b�n�n�_�j�_�g�p�b�j�h�\�d�b���� �j�_�p�_�i�l�h�j�h�\�� �Z�^�]�_�a�b�b�� �w�g�^�h�l�_�e�b�Z�e�v�g�u�o�� �d�e�_�l�h�d��

�^�e�y���e�_�c�d�h�p�b�l�h�\����VCAM�����b��ICAM�������b���y�^�_�j�g�h�]�h���[�_�e�d�Z���©�^�h�f�Z�r�g�_�]�h���o�h�a�y�c�k�l�\�Z�ª����YY1, 

�d�h�g�l�j�h�e�v���a�Z�]�j�m�a�d�b�������B�f�f�m�g�h�[�e�h�l�l�b�g�]. 

 
�K�� �p�_�e�v�x�� �g�Z�]�e�y�^�g�h�c�� �\�b�a�m�Z�e�b�a�Z�p�b�b�� �j�Z�a�e�b�q�b�c�� �f�_�`�^�m�� �Z�j�l�_�j�b�Z�e�v�g�u�f�b��

�w�g�^�h�l�_�e�b�Z�e�v�g�u�f�b�� �d�e�_�l�d�Z�f�b�� ���k�j�_�^�b�� �d�m�e�v�l�m�j�� �d�h�l�h�j�u�o�� �g�_�� �[�u�e�h�� �h�l�f�_�q�_�g�h�� �k�e�m�q�Z�_�\��

�W�g�^�h�F�L���a�Z���g�_�k�d�h�e�v�d�h���e�_�l���Z�d�l�b�\�g�h�c���j�Z�[�h�l�u������HUVEC �w�g�^�h�l�_�e�b�Z�e�v�g�h�]�h���n�_�g�h�l�b�i�Z���b��

HUVEC �f�_�a�_�g�o�b�f�Z�e�v�g�h�]�h�� �f�h�j�n�h�l�b�i�Z�� �[�u�e�h�� �i�j�h�\�_�^�_�g�h�� �b�f�f�m�g�h�n�e�x�h�j�_�k�p�_�g�l�g�h�_��

�h�d�j�Z�r�b�\�Z�g�b�_�� �g�Z�� �j�y�^�� �k�i�_�p�b�n�b�q�g�u�o�� �f�Z�j�d�_�j�h�\�� �b�� �l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�o�� �n�Z�d�l�h�j�h�\��

�w�g�^�h�l�_�e�b�Z�e�v�g�h�]�h�� �n�_�g�h�l�b�i�Z���� �f�_�a�_�g�o�b�f�Z�e�v�g�h�]�h�� �n�_�g�h�l�b�i�Z�� �b�� �W�g�^�h�F�L���� �K�h�q�_�l�Z�g�g�h�_��

�h�d�j�Z�r�b�\�Z�g�b�_�� �g�Z�� �w�g�^�h�l�_�e�b�Z�e�v�g�u�c�� �f�Z�j�d�_�j��CD31/PECAM���� �b�� �f�Z�j�d�_�j�� �k�h�k�m�^�b�k�l�u�o��

�]�e�Z�^�d�h�f�u�r�_�q�g�u�o�� �d�e�_�l�h�d�� ���l�Z�d�`�_�� �h�l�g�h�k�y�s�b�o�k�y�� �d�� �d�e�_�l�d�Z�f�� �f�_�a�_�g�o�b�f�Z�e�v�g�h�]�h�� �j�y�^�Z����

�Z�e�v�n�Z-�Z�d�l�b�g���]�e�Z�^�d�b�o���f�u�r�p�����.-SMA�����\�u�y�\�b�e�h���i�h�l�_�j�x���w�d�k�i�j�_�k�k�b�b��CD31/PECAM�����\��

HUVEC �f�_�a�_�g�o�b�f�Z�e�v�g�h�]�h�� �f�h�j�n�h�l�b�i�Z���� �h�^�g�Z�d�h�� �w�d�k�i�j�_�k�k�b�b�� �.-SMA �l�Z�d�`�_�� �g�_��
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�i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�e�h�� �f�_�a�_�g�o�b�f�Z�e�v�g�u�c�� �n�_�g�h�l�b�i�� �k�i�h�g�l�Z�g�g�h�� �l�j�Z�g�k�n�h�j�f�b�j�h�\�Z�g�g�u�o��
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�f�Z�l�j�b�d�k�Z�� ���j�b�k����14�=������ �H�d�j�Z�r�b�\�Z�g�b�_�� �\�l�h�j�b�q�g�u�f�b�� �Z�g�l�b�l�_�e�Z�f�b�� �\�� �h�l�k�m�l�k�l�\�b�_�� �d�Z�d�b�o-

�e�b�[�h�� �i�_�j�\�b�q�g�u�o�� �Z�g�l�b�l�_�e�� �i�h�^�l�\�_�j�^�b�e�h�� �\�u�k�h�d�m�x�� �k�i�_�p�b�n�b�q�g�h�k�l�v��

�b�f�f�m�g�h�n�e�x�h�j�_�k�p�_�g�l�g�h�]�h���k�b�]�g�Z�e�Z�����j�b�k����14�>������ 



 69 

 
�J�b�k�m�g�h�d��14. �B�f�f�m�g�h�n�e�x�h�j�_�k�p�_�g�l�g�h�_���h�d�j�Z�r�b�\�Z�g�b�_��HCAEC �b��HUVEC �g�Z���f�Z�j�d�_�j�u��
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�f�u�r�p�� ���.-�6�0�$������ �;���� �9�(-�d�Z�^�]�_�j�b�g�� �b�� �l�y�`�_�e�u�_�� �p�_�i�b�� �f�b�h�a�b�g�Z�� �]�e�Z�^�d�b�o�� �f�u�r�p�� ���6�0-

�0�+�&�������<�����L�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�c���n�Z�d�l�h�j���(�5�*���b���k�f�m�a�_�e�b�g����smoothelin�������=�����N�Z�d�l�h�j���n�h�g��

�<�b�e�e�_�[�j�Z�g�^�Z�� ���Y�:�)���� �b�� �h�k�g�h�\�g�h�c�� �d�h�f�i�h�g�_�g�l�� �f�_�`�d�e�_�l�h�q�g�h�]�h�� �f�Z�l�j�b�d�k�Z�� �d�h�e�e�Z�]�_�g�� �,��
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�f�_�l�h�^�Z�f�b�� �i�h�^�l�\�_�j�^�b�e�b�� �j�_�a�m�e�v�l�Z�l�u�� �Z�g�Z�e�b�a�Z�� �]�_�g�g�h�c�� �w�d�k�i�j�_�k�k�b�b���� �\�� �k�h�\�h�d�m�i�g�h�k�l�b��
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�l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�o�� �n�Z�d�l�h�j�h�\���� �l�Z�d�� �b�� �j�_�p�_�i�l�h�j�g�u�o�� �f�Z�j�d�_�j�h�\���� ������ �i�j�b�h�[�j�_�l�_�g�b�b��

�h�k�g�h�\�g�h�]�h�� �n�m�g�d�p�b�h�g�Z�e�v�g�h�]�h�� �i�j�b�a�g�Z�d�Z�� �f�_�a�_�g�o�b�f�Z�e�v�g�h�]�h�� �n�_�g�h�l�b�i�Z�� �± �\�u�k�h�d�h�c��

�Z�d�l�b�\�g�h�k�l�b�� �k�b�g�l�_�a�Z�� �d�h�f�i�h�g�_�g�l�h�\�� �\�g�_�d�e�_�l�h�q�g�h�]�h�� �f�Z�l�j�b�d�k�Z���� �<�_�j�h�y�l�g�_�_�� �\�k�_�]�h����

�l�j�Z�g�k�^�b�n�n�_�j�_�g�p�b�j�h�\�d�Z��HUVEC �\�� �i�j�h�p�_�k�k�_�� �W�g�^�h�F�L�� �i�h�k�l�_�i�_�g�g�h�� �r�e�Z�� �\��

�g�Z�i�j�Z�\�e�_�g�b�b�� �f�b�h�n�b�[�j�h�[�e�Z�k�l�g�h�]�h�� �n�_�g�h�l�b�i�Z�� ���q�l�h�� �i�h�^�l�\�_�j�`�^�Z�_�l�k�y�� �h�l�k�m�l�k�l�\�b�_�f��

�w�d�k�i�j�_�k�k�b�b�� �]�_�g�h�\�� �^�\�m�o�� �k�i�_�p�b�n�b�q�g�u�o�� �k�h�d�j�Z�l�b�l�_�e�v�g�u�o�� �f�Z�j�d�_�j�h�\�� �± SM-MHC �b��

�k�f�m�a�_�e�b�g�Z���\���k�h�q�_�l�Z�g�b�b���k���h�^�g�h�\�j�_�f�_�g�g�h�c���\�u�k�h�d�h�c���w�d�k�i�j�_�k�k�b�_�c���]�_�g�h�\�����d�h�^�b�j�m�x�s�b�o��

�.-SMA �b�� �n�b�[�j�h�[�e�Z�k�l-�k�i�_�p�b�n�b�q�g�u�c�� �[�_�e�h�d�� ��S100A�������� �Z�� �l�Z�d�`�_�� �Z�d�l�b�\�g�u�f�� �k�b�g�l�_�a�h�f��
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�k�h�k�m�^�b�k�l�u�o�� �f�Z�j�d�_�j�h�\��HES���� �b��NRP���� �l�Z�d�`�_�� �i�h�a�\�h�e�y�_�l�� �]�h�\�h�j�b�l�v�� �h�� �k�o�h�`�_�k�l�b��

�i�h�^�\�_�j�]�r�b�o�k�y�� �W�g�^�h�F�L�� HUVEC �k�� �f�b�h�n�b�[�j�h�[�e�Z�k�l�Z�f�b�� �b�e�b�� �k�h�k�m�^�b�k�l�u�f�b��
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�J�_�a�m�e�v�l�Z�l�u�� �Z�g�Z�e�b�a�Z�� �]�_�g�g�h�c�� �w�d�k�i�j�_�k�k�b�b�� �i�h�a�\�h�e�b�e�b�� �i�j�b�c�l�b�� �d�� �g�_�k�d�h�e�v�d�b�f��

�b�g�l�_�j�_�k�g�u�f�� �k�� �i�j�Z�d�l�b�q�_�k�d�h�c�� �l�h�q�d�b�� �a�j�_�g�b�y�� �\�u�\�h�^�Z�f���� �I�_�j�\�u�f�� �b�a�� �g�b�o�� �k�l�Z�e�h�� �y�\�g�h�_��

�h�q�_�j�q�b�\�Z�g�b�_�� �g�Z�[�h�j�Z�� �w�g�^�h�l�_�e�b�Z�e�v�g�u�o�� �f�Z�j�d�_�j�h�\�� ��CD31/PECAM1, CDH5, VWF, 

ERG�������\�d�e�x�q�Z�x�s�b�o���\���k�_�[�y���^�\�Z���j�_�p�_�i�l�h�j�Z����CD31/PECAM�����b��VE-�d�Z�^�]�_�j�b�g��CDH5), 

�a�Z�i�Z�k�Z�_�f�u�c�� �\�� �l�_�e�v�p�Z�o�� �<�Z�c�[�_�e�y-�I�Z�e�Z�^�_�� �p�b�l�h�a�h�e�v�g�u�c�� �[�_�e�h�d�� ���n�Z�d�l�h�j�� �n�h�g��

�<�b�e�e�_�[�j�Z�g�^�Z����VWF���� �b�� �l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�c�� �n�Z�d�l�h�j�� �w�g�^�h�l�_�e�b�Z�e�v�g�h�c��

�^�b�n�n�_�j�_�g�p�b�j�h�\�d�b����ERG�������I�j�b���w�l�h�f���k�l�h�b�l���i�h�^�q�_�j�d�g�m�l�v���i�j�b�g�p�b�i�b�Z�e�v�g�m�x���\�Z�`�g�h�k�l�v��

�^�b�n�n�_�j�_�g�p�b�j�h�\�d�b�� �k�i�_�p�b�n�b�q�g�u�o�� �w�g�^�h�l�_�e�b�Z�e�v�g�u�o�� �f�Z�j�d�_�j�h�\�� ��CD31/PECAM1, 

CDH5, VWF, ERG�����h�l���h�[�s�_�k�h�k�m�^�b�k�l�u�o���f�Z�j�d�_�j�h�\�����d���d�h�l�h�j�u�f���g�Z���h�k�g�h�\�Z�g�b�b���^�Z�g�g�h�]�h��

�b�k�k�e�_�^�h�\�Z�g�b�y�� �p�_�e�_�k�h�h�[�j�Z�a�g�h�� �h�l�g�_�k�l�b��NRP���� ���d�Z�d�� �m�[�b�d�\�b�l�Z�j�g�u�c�� �j�_�p�_�i�l�h�j�g�u�c��

�[�_�e�h�d������ �Z�� �l�Z�d�`�_��HES���� �b��HEY���� ���l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�_�� �n�Z�d�l�h�j�u�� �k�b�]�g�Z�e�v�g�h�]�h�� �i�m�l�b��

Notch). 

�<�l�h�j�u�f���a�g�Z�q�b�f�u�f���\�u�\�h�^�h�f���k�l�Z�e�h���i�h�^�l�\�_�j�`�^�_�g�b�_���h�l�k�m�l�k�l�\�b�y���k�i�_�p�b�n�b�q�g�h�k�l�b��

�f�Z�j�d�_�j�h�\�� �Z�j�l�_�j�b�Z�e�v�g�h�c���b�� �\�_�g�h�a�g�h-�e�b�f�n�Z�l�b�q�_�k�d�h�c�� �^�b�n�n�_�j�_�g�p�b�j�h�\�d�b���\�h�� �\�a�j�h�k�e�h�f 

�\�h�a�j�Z�k�l�_���� �K�h�]�e�Z�k�g�h�� �^�Z�g�g�u�f�� �e�b�l�_�j�Z�l�m�j�u���� �d�� �f�Z�j�d�_�j�Z�f�� �Z�j�l�_�j�b�Z�e�v�g�h�c��

�^�b�n�n�_�j�_�g�p�b�j�h�\�d�b�� �h�l�g�h�k�y�l�� �l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�_�� �n�Z�d�l�h�j�u�� �k�b�]�g�Z�e�v�g�h�]�h�� �i�m�l�b��Notch 

(HES1, HEY1, HEY�������� �l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�c�� �n�Z�d�l�h�j��ERG ���l�Z�d�`�_�� �j�_�]�m�e�b�j�m�x�s�b�c��

�i�j�h�]�j�Z�f�f�m���k�b�]�g�Z�e�v�g�h�]�h���i�m�l�b��Notch�����b��NRP�������y�\�e�y�x�s�b�c�k�y���d�h-�j�_�p�_�i�l�h�j�h�f���d��VEGF, 

�Z�� �d�� �f�Z�j�d�_�j�Z�f�� �\�_�g�h�a�g�h-�e�b�f�n�Z�l�b�q�_�k�d�h�c�� �^�b�n�n�_�j�_�g�p�b�j�h�\�d�b�� �± �l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�c��

�n�Z�d�l�h�j��COUP-TFII ���d�h�^�b�j�m�_�f�u�c�� �]�_�g�h�f��NR2F2 �b�� �q�Z�k�l�h�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�f�u�c�� �d�Z�d��

�k�i�_�p�b�n�b�q�g�u�c�� �l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�c�� �n�Z�d�l�h�j�� �\�_�g�h�a�g�h�c�� �^�b�n�n�_�j�_�g�p�b�j�h�\�d�b������ �d�h-

�j�_�p�_�i�l�h�j�� �d�� �n�Z�d�l�h�j�m�� �j�h�k�l�Z�� �k�h�k�m�^�b�k�l�h�]�h�� �w�g�^�h�l�_�e�b�y��NRP���� ���l�Z�d�`�_�� �k�q�b�l�Z�_�f�u�c�� �[�h�e�_�_��

�k�i�_�p�b�n�b�q�g�u�f���^�e�y���\�_�g�������l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�c���n�Z�d�l�h�j��PROX�������j�Z�k�k�f�Z�l�j�b�\�Z�_�f�u�c���d�Z�d��

�k�i�_�p�b�n�b�q�g�u�c�� �l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�c�� �n�Z�d�l�h�j�� �e�b�f�n�Z�l�b�q�_�k�d�h�c�� �^�b�n�n�_�j�_�g�p�b�j�h�\�d�b������

�j�_�p�_�i�l�h�j�g�u�c���[�_�e�h�d��VEGFR�����b���f�_�f�[�j�Z�g�g�u�c���[�_�e�h�d��LYVE�������l�Z�d�`�_���k�q�b�l�Z�_�f�u�_���[�h�e�_�_��

�k�i�_�p�b�n�b�q�g�u�f�b�� �^�e�y���e�b�f�n�Z�l�b�q�_�k�d�b�o���k�h�k�m�^�h�\������ �:�g�Z�e�b�a���]�_�g�g�h�c�� �w�d�k�i�j�_�k�k�b�b���i�h�d�Z�a�Z�e����
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�q�l�h���i�j�Z�d�l�b�q�_�k�d�b���\�k�_�� �]�_�g�u���� �d�h�^�b�j�m�x�s�b�_�� �m�d�Z�a�Z�g�g�u�_���f�h�e�_�d�m�e�u����HES1, HEY1, ERG, 

NRP1, NRP2, NR2F2, PROX1, FLT4 �b��LYVE1������ �w�d�k�i�j�_�k�k�b�j�m�x�l�k�y�� �\�h�� �\�k�_�o�� �e�b�g�b�y�o��

�Z�j�l�_�j�b�Z�e�v�g�u�o���d�e�_�l�h�d���[�_�a���k�m�s�_�k�l�\�_�g�g�u�o���j�Z�a�e�b�q�b�c���\���\�_�e�b�q�b�g�_���w�d�k�i�j�_�k�k�b�b�� 

�L�j�_�l�v�b�f�� �\�u�\�h�^�h�f�� �k�l�Z�e�h�� �h�l�k�m�l�k�l�\�b�_�� �y�\�g�h�� �\�u�j�Z�`�_�g�g�h�c�� �i�j�h�\�h�k�i�Z�e�b�l�_�e�v�g�h�c��

�Z�d�l�b�\�Z�p�b�b�� �i�j�b�� �W�g�^�h�F�L���� �d�h�l�h�j�h�_�� �q�Z�k�l�h�� �h�i�b�k�u�\�Z�_�l�k�y�� �\�� �e�b�l�_�j�Z�l�m�j�_���� �:�g�Z�e�b�a��

�j�_�p�_�i�l�h�j�h�\�� �W�D�� �^�e�y�� �e�_�c�d�h�p�b�l�h�\�� ���\�� �i�_�j�\�m�x�� �h�q�_�j�_�^�v��VCAM���� �b��ICAM������ �g�_�� �\�u�y�\�b�e��

�i�h�\�u�r�_�g�b�y���b�o���w�d�k�i�j�_�k�k�b�b���d�Z�d���g�Z���]�_�g�g�h�f�����l�Z�d���b���g�Z���[�_�e�d�h�\�h�f���m�j�h�\�g�_���i�j�b���W�g�^�h�F�L���\��

HUVEC�����:�g�Z�e�h�]�b�q�g�u�_���j�_�a�m�e�v�l�Z�l�u���[�u�e�b���i�h�e�m�q�_�g�u���i�j�b���k�j�Z�\�g�_�g�b�b���w�d�k�i�j�_�k�k�b�b���]�_�g�h�\��

�h�k�g�h�\�g�u�o�� �w�g�^�h�l�_�e�b�Z�e�v�g�u�o�� �i�j�h�\�h�k�i�Z�e�b�l�_�e�v�g�u�o�� �p�b�l�h�d�b�g�h�\�� ��IL6, CXCL8, CCL2, 

CXCL1, MIF������ �o�h�l�y��HUVEC �\�� �k�h�k�l�h�y�g�b�b�� �W�g�^�h�F�L�� �o�Z�j�Z�d�l�_�j�b�a�h�\�Z�e�b�k�v�� �k�g�b�`�_�g�g�u�f��

�m�j�h�\�g�_�f�� �w�d�k�i�j�_�k�k�b�b�� �]�_�g�Z��CCL2 �b�� �i�h�\�u�r�_�g�g�u�f�� �m�j�h�\�g�_�f�� �w�d�k�i�j�_�k�k�b�b�� �]�_�g�Z��MIF �\��

�k�j�Z�\�g�_�g�b�b�� �d�Z�d�� �k��HUVEC �\�g�_�� �W�g�^�h�F�L���� �l�Z�d�� �b�� �\�� �k�j�Z�\�g�_�g�b�b�� �k�� �i�Z�j�Z�e�e�_�e�v�g�h��

�d�m�e�v�l�b�\�b�j�m�_�f�u�f�b���Z�j�l�_�j�b�Z�e�v�g�u�f�b���w�g�^�h�l�_�e�b�Z�e�v�g�u�f�b���d�e�_�l�d�Z�f�b�����l�Z�d�h�c���k�^�\�b�]���k�e�h�`�g�h��

�h�^�g�h�a�g�Z�q�g�h�� �g�Z�a�\�Z�l�v�� �i�j�h�\�h�k�i�Z�e�b�l�_�e�v�g�u�f���� �;�_�a�m�k�e�h�\�g�h���� �W�g�^�h�F�L�� �b�f�_�_�l�� �a�g�Z�q�b�f�u�_��

�n�m�g�d�p�b�h�g�Z�e�v�g�u�_�� �i�h�k�e�_�^�k�l�\�b�y�� ���h�� �d�h�l�h�j�u�o�� �i�h�c�^�_�l�� �j�_�q�v�� �g�b�`�_������ �h�^�g�Z�d�h�� �^�Z�g�g�u�c��

�w�d�k�i�_�j�b�f�_�g�l�� �g�_�� �i�h�a�\�h�e�y�_�l�� �h�l�g�_�k�l�b�� �d�� �g�b�f�� �i�j�h�\�h�k�i�Z�e�b�l�_�e�v�g�m�x�� �Z�d�l�b�\�Z�p�b�x��

�i�h�^�\�_�j�]�r�b�o�k�y�� �W�g�^�h�F�L�� �d�e�_�l�h�d���� �J�_�a�m�e�v�l�Z�l�u�� �\�� �h�l�g�h�r�_�g�b�b�� �w�g�^�h�l�_�e�b�Z�e�v�g�h�]�h�� �a�\�_�g�Z��

�]�_�f�h�k�l�Z�a�Z�� �b�� �l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�o�� �n�Z�d�l�h�j�h�\�� �f�_�o�Z�g�h�l�j�Z�g�k�^�m�d�p�b�b�� �g�_�� �\�i�h�e�g�_��

�h�^�g�h�a�g�Z�q�g�u�� ���k�d�h�j�_�_�� �h�g�b�� �]�h�\�h�j�y�l�� �\�� �i�h�e�v�a�m�� �Z�g�l�b-�l�j�h�f�[�h�l�b�q�_�k�d�h�]�h�� �b�� �Z�g�l�b-

�Z�l�_�j�h�]�_�g�g�h�]�h�� �n�_�g�h�l�b�i�Z�� �i�h�^�\�_�j�]�r�b�o�k�y�� �W�g�^�h�F�L�� �d�e�_�l�h�d������ �h�^�g�Z�d�h�� �h�k�g�h�\�Z�g�u��

�b�k�d�e�x�q�b�l�_�e�v�g�h�� �g�Z�� �^�Z�g�g�u�o �Z�g�Z�e�b�a�Z�� �]�_�g�g�h�c�� �w�d�k�i�j�_�k�k�b�b�� �b�� �i�h�w�l�h�f�m�� �g�_�� �h�[�e�Z�^�Z�x�l��

�^�h�k�l�Z�l�h�q�g�h�c���^�h�d�Z�a�Z�l�_�e�v�g�h�k�l�v�x�� 

�;�h�e�_�_�� �\�Z�`�g�h�c�� �y�\�e�y�_�l�k�y�� �b�^�_�g�l�b�n�b�d�Z�p�b�y�� �d�h�g�d�j�_�l�g�u�o�� �l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�o��

�n�Z�d�l�h�j�h�\���� �h�l�\�_�l�k�l�\�_�g�g�u�o�� �a�Z�� �W�g�^�h�F�L�� �\�� �w�g�^�h�l�_�e�b�Z�e�v�g�u�o�� �d�e�_�l�d�Z�o���� �<�k�_�]�h�� �\��

�e�b�l�_�j�Z�l�m�j�_���\�u�^�_�e�y�x�l���i�y�l�v���h�k�g�h�\�g�u�o���l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�o���n�Z�d�l�h�j�h�\�����h�l�\�_�l�k�l�\�_�g�g�u�o��

�a�Z�� �W�g�^�h�F�L����Snail ���d�h�^�b�j�m�_�f�u�c�� �]�_�g�h�f��SNAI1), Slug ���d�h�^�b�j�m�_�f�u�c�� �]�_�g�h�f��SNAI2������ �Z��

�l�Z�d�`�_��Twist1, Zeb���� �b��Gata���� ���d�h�^�b�j�m�_�f�u�_�� �h�^�g�h�b�f�_�g�g�u�f�b�� �]�_�g�Z�f�b���� �>��-5, 20-24]. 

�J�Z�g�g�b�_�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �g�Z�r�_�c�� �]�j�m�i�i�u�� �i�h�d�Z�a�Z�e�b���� �q�l�h�� �l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�c�� �n�Z�d�l�h�j��

Gata4 �g�_�� �w�d�k�i�j�_�k�k�b�j�m�_�l�k�y�� �W�D�� ���^�Z�g�g�u�_�� �g�_�� �i�h�d�Z�a�Z�g�u������ �i�h�w�l�h�f�m�� �\�� �f�h�e�_�d�m�e�y�j�g�m�x��

�i�Z�g�_�e�v�� �^�e�y�� �i�j�h�n�b�e�b�j�h�\�Z�g�b�y�� �]�_�g�g�h�c�� �w�d�k�i�j�_�k�k�b�b�� �[�u�e�b�� �\�d�e�x�q�_�g�u�� �e�b�r�v�� �i�_�j�\�u�_��
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�q�_�l�u�j�_�� �l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�o�� �n�Z�d�l�h�j�Z���� �b�a�� �d�h�l�h�j�u�o�� �]�b�i�_�j�w�d�k�i�j�_�k�k�b�j�h�\�Z�g�u�� �i�j�b��

�W�g�^�h�F�L���\��HUVEC �[�u�e�b���^�\�Z���± Slug (SNAI2�����b��Twist1 (TWIST1). �:�g�Z�e�b�a���[�_�e�d�h�\�h�]�h��

�e�b�a�Z�l�Z���W�D���f�_�l�h�^�h�f���b�f�f�m�g�h�[�e�h�l�l�b�g�]�Z���g�_���i�h�d�Z�a�Z�e���i�j�b�k�m�l�k�l�\�b�y��Snail, Slug �b��Twist1 

�g�_�a�Z�\�b�k�b�f�h�� �h�l�� �e�b�g�b�b�� �W�D���� �h�^�g�Z�d�h�� �d�j�Z�l�g�h�k�l�v�� �j�Z�a�e�b�q�b�c�� �i�j�b�� �b�a�f�_�j�_�g�b�b�� �]�_�g�g�h�c��

�w�d�k�i�j�_�k�k�b�b�� �i�h�a�\�h�e�y�_�l�� �k�� �m�\�_�j�_�g�g�h�k�l�v�x�� �]�h�\�h�j�b�l�v�� �h�[�� �b�^�_�g�l�b�n�b�d�Z�p�b�b��Slug �b��Twist1 

�d�Z�d���d�e�x�q�_�\�u�o���l�j�Z�g�k�d�j�b�i�p�b�h�g�g�u�o���n�Z�d�l�h�j�h�\���W�g�^�h�F�L�� 

�H�i�l�b�f�Z�e�v�g�u�f�b�� �f�Z�j�d�_�j�Z�f�b�� �d�e�_�l�h�d�� �f�_�a�_�g�o�b�f�Z�e�v�g�h�]�h�� �j�y�^�Z�� �b�� �d�h�g�d�j�_�l�g�h��

�W�g�^�h�F�L���k�e�_�^�m�_�l���k�q�b�l�Z�l�v���n�b�[�j�h�[�e�Z�k�l-�Z�k�k�h�p�b�b�j�h�\�Z�g�g�u�c���[�_�e�h�d����FAP�����b���n�b�[�j�h�[�e�Z�k�l-

�k�i�_�p�b�n�b�q�g�u�c�� �[�_�e�h�d�� ��FSP-�������� �]�_�g�u�� �d�h�l�h�j�u�o�� ��FAP �b�� S100A4���� �[�u�e�b��

�]�b�i�_�j�w�d�k�i�j�_�k�k�b�j�h�\�Z�g�u�� �i�j�b�� �W�g�^�h�F�L�� �\��HUVEC �b�� �l�Z�d�`�_�� �y�\�e�y�x�l�k�y�� �g�Z�b�[�h�e�_�_��

�k�i�_�p�b�n�b�q�g�u�f�b�� �f�Z�j�d�_�j�Z�f�b�� �d�e�_�l�h�d�� �f�_�a�_�g�o�b�f�Z�e�v�g�h�]�h�� �j�y�^�Z�� �i�h�� �^�Z�g�g�u�f�� �e�b�l�_�j�Z�l�m�j�u����

�;�h�e�v�r�h�c�� �b�g�l�_�j�_�k�� �i�j�_�^�k�l�Z�\�e�y�x�l�� �j�Z�a�e�b�q�b�y�� �\�� �w�d�k�i�j�_�k�k�b�b�� �f�Z�j�d�_�j�h�\�� �k�h�k�m�^�b�k�l�h�]�h��

�]�e�Z�^�d�h�f�u�r�_�q�g�h�]�h�� �^�b�n�n�_�j�h�g�Z�� �± �.-SMA���� �]�_�g �d�h�l�h�j�h�]�h�� ��ACTA2���� �o�Z�j�Z�d�l�_�j�b�a�h�\�Z�e�k�y��

�\�u�j�Z�`�_�g�g�h�c�� �]�b�i�_�j�w�d�k�i�j�_�k�k�b�_�c�� �i�j�b�� �W�g�^�h�F�L�� �\��HUVEC���� �b�� �k�f�m�a�_�e�b�g�Z��c �l�y�`�_�e�h�c��

�p�_�i�v�x�� �f�b�h�a�b�g�Z�� �]�e�Z�^�d�b�o�� �f�u�r�p�� ��SM-MHC������ �]�_�g�u�� �d�h�l�h�j�u�o�� ��SMTN �b��MYH11���� �g�_��

�w�d�k�i�j�_�k�k�b�j�h�\�Z�e�b�k�v�� �i�j�b�� �W�g�^�h�F�L�� �b�� �y�\�e�y�x�l�k�y�� �k�i�_�p�b�n�b�q�_�k�d�b�f�b�� �f�Z�j�d�_�j�Z�f�b��

�k�h�k�m�^�b�k�l�u�o�� �]�e�Z�^�d�h�f�u�r�_�q�g�u�o�� �d�e�_�l�h�d�� �k�h�d�j�Z�l�b�l�_�e�v�g�h�]�h�� �n�_�g�h�l�b�i�Z�� �i�h�� �^�Z�g�g�u�f��

�e�b�l�_�j�Z�l�m�j�u���� �<�� �k�h�q�_�l�Z�g�b�b�� �k�� �g�Z�� �i�h�j�y�^�d�b�� �[�h�e�v�r�_�c�� �w�d�k�i�j�_�k�k�b�_�c�� �]�_�g�h�\�� �d�h�f�i�h�g�_�g�l�h�\��

�\�g�_�d�e�_�l�h�q�g�h�]�h�� �f�Z�l�j�b�d�k�Z�� ��COL1A1 �b��COL1A2���� �b�� �k�h�o�j�Z�g�g�h�k�l�v�x�� �w�d�k�i�j�_�k�k�b�b�� �]�_�g�h�\��

�h�[�s�_�k�h�k�m�^�b�k�l�u�o���f�Z�j�d�_�j�h�\����HES1 �b��NRP1�����i�j�b���W�g�^�h�F�L���\��HUVEC �w�l�h���m�d�Z�a�u�\�Z�_�l���g�Z��

�i�j�b�g�p�b�i�b�Z�e�v�g�m�x�� �k�o�h�`�_�k�l�v�� �i�h�^�\�_�j�]�r�b�o�k�y�� �W�g�^�h�F�L��HUVEC �k�� �f�b�h�n�b�[�j�h�[�e�Z�k�l�Z�f�b��

�g�_�h�b�g�l�b�f�u�����d�h�l�h�j�u�_���l�Z�d�`�_���o�Z�j�Z�d�l�_�j�b�a�m�x�l�k�y���k�h�q�_�l�Z�g�g�h�c���w�d�k�i�j�_�k�k�b�_�c���.-SMA ���]�_�g��

ACTA2), FAP/FSP-���� ���]�_�g�u��FAP �b��S100A4������ �d�h�e�e�Z�]�_�g�Z��I �l�b�i�Z�� ���]�_�g�u�� �k�m�[�t�_�^�b�g�b�p��

COL1A1 �b��COL1A2���� �b�� �h�[�s�_�k�h�k�m�^�b�k�l�u�o�� �f�Z�j�d�_�j�h�\�� ��HES1 �b��NRP1���� �\�� �k�h�q�_�l�Z�g�b�b�� �k��

�h�l�k�m�l�k�l�\�b�_�f�� �w�d�k�i�j�_�k�k�b�b�� �k�i�_�p�b�n�b�q�_�k�d�b�o�� �k�h�d�j�Z�l�b�l�_�e�v�g�u�o�� �[�_�e�d�h�\�� �k�f�m�a�_�e�b�g�Z�� ���]�_�g��

SMTN���� �b��SM-MHC ���]�_�g��MYH11������ �Z�� �l�Z�d�`�_�� �w�g�^�h�l�_�e�b�Z�e�v�g�u�o�� �f�Z�j�d�_�j�h�\��

(CD31/PECAM1, VE-�d�Z�^�]�_�j�b�g�Z��CDH5, VWF �b��ERG). 
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�A�:�D�E�X�Q�?�G�B�? 

 

�I�h�d�Z�a�Z�g�Z�� �i�j�b�g�p�b�i�b�Z�e�v�g�Z�y�� �\�h�a�f�h�`�g�h�k�l�v�� �k�g�b�`�Z�l�v�� �f�h�e�y�j�g�m�x�� �d�h�g�p�_�g�l�j�Z�p�b�x��

�h�[�s�_�]�h�� �b�� �b�h�g�b�a�b�j�h�\�Z�g�g�h�]�h�� �d�Z�e�v�p�b�y�� �\�� �i�j�_�^�_�e�Z�o�� �n�b�a�b�h�e�h�]�b�q�_�k�d�h�c�� �g�h�j�f�u���m��ApoE-

�g�h�d�Z�m�l�g�u�o�� �f�u�r�_�c�� �i�m�l�_�f�� �i�_�j�h�j�Z�e�v�g�h�]�h�� �i�j�b�_�f�Z�� �d�h�f�[�b�g�b�j�h�\�Z�g�g�h�]�h�� �i�j�_�i�Z�j�Z�l�Z�� �± 

�p�b�l�j�Z�l�Z�� �f�Z�]�g�b�y���� �h�^�g�h�\�j�_�f�_�g�g�h�� �h�[�e�Z�^�Z�x�s�_�]�h�� �o�_�e�Z�l�b�j�m�x�s�b�f�� �^�_�c�k�l�\�b�_�f�� �b��

�y�\�e�y�x�s�_�]�h�k�y�� �^�h�g�h�j�h�f�� �b�h�g�h�\�� �f�Z�]�g�b�y�� �L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �i�j�Z�\�h�f�_�j�g�h�� �]�h�\�h�j�b�l�v�� �h�[��

�m�k�i�_�r�g�h�c���d�h�j�j�_�d�p�b�b���n�Z�d�l�h�j�Z���j�b�k�d�Z���j�Z�a�\�b�l�b�y���Z�l�_�j�h�k�d�e�_�j�h�a�Z���± �m�j�h�\�g�y���d�Z�e�v�p�b�y�����i�j�b��

�w�l�h�f���_�]�h���k�g�b�`�_�g�b�_���i�j�h�b�k�o�h�^�b�l���h�l���\�_�j�o�g�_�]�h���^�h���k�j�_�^�g�_�]�h���d�\�Z�j�l�b�e�y���n�b�a�b�h�e�h�]�b�q�_�k�d�h�c��
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