
 

 

На правах рукописи 

 

 

 

 

Сухотина Наталия Николаевна 

 

 

Геносистематика дрожжей рода Kluyveromyces 
 

 

 

Специальность 03.00.15 – генетика 

 

 

 

АВТОРЕФЕРАТ 

диссертации на соискание ученой степени  

кандидата биологических наук 

 

 

 

 

 

 

 

Москва – 2007 



Работа выполнена в лаборатории молекулярной генетики, таксономии и 
экологии дрожжей (зав. лабораторией, доктор биологических наук, профессор 
Г.И. Наумов) в ФГУП «Государственный научно-исследовательский институт 
генетики и селекции промышленных микроорганизмов» (ФГУП 
ГосНИИгенетика), г. Москва.  
 
 
 
 
Научный руководитель:  

доктор биологических наук Наумова Елена Сергеевна 

 
Официальные оппоненты: 

доктор биологических наук Лившиц Виталий Аркадьевич 

кандидат биологических наук Лысенко Анатолий Михайлович 

 

 
Ведущая организация:  
отдел эволюционной биохимии научно-исследовательского института физико-
химической биологии им. А.Н. Белозерского Московского Государственного 
Университета им. М.В. Ломоносова.  
 
 
 
Защита состоится « 6 » марта 2007 г. в 1400 на заседании Диссертационного 
совета Д217.013.01 при ФГУП «Государственный научно-исследовательский 
институт генетики и селекции промышленных микроорганизмов» по адресу: 
117545, г. Москва, 1-й Дорожный проезд, 1. Факс: (495) 315-05-01. 
 
 
С диссертацией можно ознакомиться в научной библиотеке ФГУП 
ГосНИИгенетика. 
 
 
Автореферат разослан  «  5   »  февраля      2007 г. 
 
 
 
Ученый секретарь диссертационного совета, 
кандидат биологических наук                                                Заиграева Г.Г. 



 1

�H�;�S�:�Y  �O�:�J�:�D�L�?�J�B�K�L�B�D�: �J�:�;�H�L�U 
 

Актуальность проблемы. �F�h�e�h�q�g�u�_ �^�j�h�`�`�b Kluyveromyces �y�\�e�y�x�l�k�y 
�h�^�g�b�f �b�a �h�k�g�h�\�g�u�o �h�[�t�_�d�l�h�\ �f�h�e�_�d�m�e�y�j�g�h�c �]�_�g�_�l�b�d�b �b �r�b�j�h�d�h �b�k�i�h�e�v�a�m�x�l�k�y �\ 
�[�b�h�l�_�o�g�h�e�h�]�b�b �d�Z�d �i�j�h�^�m�p�_�g�l�u �j�y�^�Z �[�b�h�e�h�]�b�q�_�k�d�b �Z�d�l�b�\�g�u�o �\�_�s�_�k�l�\. �K�h�a�^�Z�g 
�_�\�j�h�i�_�c�k�d�b�c �d�e�m�[ �i�h �f�h�e�_�d�m�e�y�j�g�h�c �[�b�h�e�h�]�b�b �^�j�h�`�`�_�c Kluyveromyces, 
�_�`�_�]�h�^�g�h �i�j�h�\�h�^�y�s�b�c �f�_�`�^�m�g�Z�j�h�^�g�u�_ �d�h�g�n�_�j�_�g�p�b�b. �I�h�e�g�h�p�_�g�g�h�_ 
�b�k�i�h�e�v�a�h�\�Z�g�b�_ �w�l�b�o �^�j�h�`�`�_�c �g�_�\�h�a�f�h�`�g�h �[�_�a �a�g�Z�g�b�y �b�o �n�b�a�b�h�e�h�]�h-
�]�_�g�_�l�b�q�_�k�d�b�o �h�k�h�[�_�g�g�h�k�l�_�c �b �g�Z�m�q�g�h �h�[�h�k�g�h�\�Z�g�g�h�c �d�e�Z�k�k�b�n�b�d�Z�p�b�b �b 
�b�^�_�g�l�b�n�b�d�Z�p�b�b. 

�K�b�k�l�_�f�Z�l�b�q�_�k�d�h�_ �i�h�e�h�`�_�g�b�_ �^�j�h�`�`�_�c �j�h�^�Z Kluyveromyces �i�h�^�\�_�j�]�Z�e�h�k�v 
�f�g�h�]�h�q�b�k�e�_�g�g�u�f �j�_�\�b�a�b�y�f: �i�_�j�_�k�f�Z�l�j�b�\�Z�e�k�y �b�o �j�h�^�h�\�h�c �b �\�b�^�h�\�h�c �k�l�Z�l�m�k. 
�I�_�j�\�h�g�Z�q�Z�e�v�g�h �h�i�b�k�Z�g�g�u�_ �\ �j�h�^�_ Saccharomyces (Lodder �b Kreger-van-Rij, 
1952), �w�l�b �^�j�h�`�`�b �\�d�e�x�q�Z�e�b �\ �k�h�k�l�Z�\ �j�Z�a�e�b�q�g�u�o �j�h�^�h�\: Zygosaccharomyces, 
Fabospora, Zygofabospora �b �^�j. �I�h�k�e�_ �l�h�]�h �d�Z�d van der Walt �b�a�f�_�g�b�e 
�i�_�j�\�h�g�Z�q�Z�e�v�g�u�c �^�b�Z�]�g�h�a �i�h�e�b�k�i�h�j�h�\�h�]�h �j�h�^�Z Kluyveromyces, �\ �g�_�]�h �[�u�e�b 
�\�d�e�x�q�_�g�u �g�_�f�g�h�]�h�k�i�h�j�h�\�u�_ �^�j�h�`�`�b Saccharomyces marxianus �b �j�h�^�k�l�\�_�g�g�u�_ 
�\�b�^�u (van der Walt, 1965). �=�_�g�_�l�b�q�_�k�d�b�c �Z�g�Z�e�b�a �b �k�_�d�\�_�g�b�j�h�\�Z�g�b�_ 
�j�b�[�h�k�h�f�Z�e�v�g�u�o �]�_�g�h�\ �\�u�y�\�b�e�b �i�h�e�b�n�b�e�b�x �j�h�^�Z Kluyveromyces van der Walt 
emend. van der Walt (�G�Z�m�f�h�\, 1986, 1987; Cai et al., 1996; Kurtzman, Robnett, 
1998). �<�g�m�l�j�b �w�l�h�]�h �]�_�l�_�j�h�]�_�g�g�h�]�h �j�h�^�Z �[�u�e�Z �\�u�^�_�e�_�g�Z �]�j�m�i�i�Z, �\�d�e�x�q�Z�x�s�Z�y 
�]�b�[�j�b�^�b�a�b�j�m�_�f�u�_ �\�b�^�u (K. lactis, K. marxianus, K. dobzhanskii �b K. wickerhamii) 
�b �l�Z�d�k�h�g�h�f�b�q�_�k�d�b �[�e�b�a�d�b�_ �^�j�h�`�`�b K. aestuarii �b K. nonfermentas. �G�Z �h�k�g�h�\�Z�g�b�b 
�f�m�e�v�l�b�]�_�g�g�h�]�h �n�b�e�h�]�_�g�_�l�b�q�_�k�d�h�]�h �Z�g�Z�e�b�a�Z �[�u�e�Z �i�j�h�\�_�^�_�g�Z �j�_�\�b�a�b�y �d�e�Z�^�Z 
Saccharomyces �b �d�h�g�k�_�j�\�Z�p�b�y �j�h�^�Z Kluyveromyces, �\ �d�h�l�h�j�h�f �[�u�e�b �h�k�l�Z�\�e�_�g�u 
�l�h�e�v�d�h �r�_�k�l�v �m�d�Z�a�Z�g�g�u�o �\�b�^�h�\ (Kurtzman, 2003). �< �w�l�h�f �k�h�k�l�Z�\�_ Kluyveromyces 
�n�Z�d�l�b�q�_�k�d�b �y�\�e�y�_�l�k�y �i�_�j�_�b�f�_�g�h�\�Z�g�b�_�f �j�h�^�Z Zygofabospora Kudriavzev emend. 
G. Naumov 2002. 

�>�e�y �k�h�a�^�Z�g�b�y �g�Z�m�q�g�h�c �d�e�Z�k�k�b�n�b�d�Z�p�b�b �^�j�h�`�`�_�\�u�o �h�j�]�Z�g�b�a�f�h�\ �b 
�i�h�e�m�q�_�g�b�y �^�h�k�l�h�\�_�j�g�u�o �k�\�_�^�_�g�b�c �h�[ �b�o �w�\�h�e�x�p�b�b �g�_�h�[�o�h�^�b�f�h, �i�h�f�b�f�h 
�n�_�g�h�l�b�i�b�q�_�k�d�b�o �i�j�b�a�g�Z�d�h�\, �b�a�m�q�Z�l�v �f�h�e�_�d�m�e�y�j�g�u�_ �i�j�b�a�g�Z�d�b �]�_�g�h�l�b�i�h�\. 
�I�h�k�e�_�^�g�b�_ �y�\�e�y�x�l�k�y �i�j�_�^�f�_�l�h�f �b�a�m�q�_�g�b�y �]�_�g�h�k�b�k�l�_�f�Z�l�b�d�b �b�e�b 
�f�Z�d�j�h�f�h�e�_�d�m�e�y�j�g�h�c �k�b�k�l�_�f�Z�l�b�d�b (�:�g�l�h�g�h�\, 1967, 2005). �G�_�^�Z�\�g�h �i�j�h�\�_�^�_�g�g�h�_ 
�k�_�d�\�_�g�b�j�h�\�Z�g�b�_ �]�_�g�h�f�Z �^�j�h�`�`�_�c K. lactis (Bussereau et al., 2006) �a�Z�e�h�`�b�e�h 
�o�h�j�h�r�m�x �h�k�g�h�\�m �^�e�y �b�a�m�q�_�g�b�y �^�j�m�]�b�o �\�b�^�h�\ �w�l�h�]�h �j�h�^�Z. �H�^�g�Z�d�h �f�h�e�_�d�m�e�y�j�g�u�_ 
�b�k�k�e�_�^�h�\�Z�g�b�y �i�j�h�\�h�^�y�l�k�y �g�Z �h�]�j�Z�g�b�q�_�g�g�h�f �d�h�e�b�q�_�k�l�\�_ �r�l�Z�f�f�h�\ Kluyveromyces, 
�\ �h�k�g�h�\�g�h�f �g�Z �l�b�i�h�\�u�o �d�m�e�v�l�m�j�Z�o �b �]�_�g�_�l�b�q�_�k�d�b�o �e�b�g�b�y�o �h�^�g�h�]�h 
�i�j�h�b�k�o�h�`�^�_�g�b�y. �L�Z�d�b�f �h�[�j�Z�a�h�f, �b�a�m�q�Z�_�l�k�y �l�h�e�v�d�h �h�]�j�Z�g�b�q�_�g�g�Z�y �q�Z�k�l�v 
�]�_�g�h�n�h�g�^�Z �w�l�b�o �^�j�h�`�`�_�c, �Z �b�o �i�j�b�j�h�^�g�h�_ �j�Z�a�g�h�h�[�j�Z�a�b�_ �h�k�l�Z�_�l�k�y �g�_ 
�b�k�k�e�_�^�h�\�Z�g�g�u�f. �I�j�Z�d�l�b�q�_�k�d�b �g�b�q�_�]�h �g�_ �b�a�\�_�k�l�g�h �h �i�h�i�m�e�y�p�b�h�g�g�h-�]�_�g�_�l�b�q�_�k�d�b�o 
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�h�k�h�[�_�g�g�h�k�l�y�o �\�Z�`�g�u�o �^�e�y �g�Z�m�d�b �b �i�j�Z�d�l�b�d�b �d�m�e�v�l�b�\�b�j�m�_�f�u�o �^�j�h�`�`�_�c �j�h�^�Z 
Kluyveromyces �b �b�o �^�b�d�b�o �j�h�^�k�l�\�_�g�g�b�d�h�\. 

Цель и задачи исследования. �P�_�e�v�x �g�Z�k�l�h�y�s�_�c �j�Z�[�h�l�u �y�\�e�y�_�l�k�y �b�a�m�q�_�g�b�_ 
�f�h�e�_�d�m�e�y�j�g�h�]�h �i�h�e�b�f�h�j�n�b�a�f�Z, �l�Z�d�k�h�g�h�f�b�b �b �w�\�h�e�x�p�b�b �d�m�e�v�l�m�j�g�u�o �b �^�b�d�b�o 
�^�j�h�`�`�_�c �j�h�^�Z Kluyveromyces �g�Z �f�Z�l�_�j�b�Z�e�_ �r�l�Z�f�f�h�\ �j�Z�a�e�b�q�g�h�]�h �w�d�h�e�h�]�b�q�_�k�d�h�]�h 
�b �]�_�h�]�j�Z�n�b�q�_�k�d�h�]�h �i�j�h�b�k�o�h�`�^�_�g�b�y. �< �w�l�h�c �k�\�y�a�b �\ �j�Z�[�h�l�_ �j�_�r�Z�e�b�k�v �k�e�_�^�m�x�s�b�_ 
�a�Z�^�Z�q�b: 

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

2. �K�j�Z�\�g�_�g�b�_ �]�_�g�h�f�h�\ �\�b�^�h�\ �j�h�^�Z Kluyveromyces. 
3. �B�a�m�q�_�g�b�_ �]�_�g�_�l�b�q�_�k�d�h�]�h �\�g�m�l�j�b�\�b�^�h�\�h�]�h �j�Z�a�g�h�h�[�j�Z�a�b�y �f�h�e�h�q�g�u�o 

�^�j�h�`�`�_�c K. lactis, K. marxianus �b �b�o �^�b�d�b�o �j�h�^�k�l�\�_�g�g�b�d�h�\. 
4. �K�j�Z�\�g�b�l�_�e�v�g�u�c �Z�g�Z�e�b�a �]�_�g�h�f�h�\ �f�h�e�h�q�g�u�o �b �d�e�b�g�b�q�_�k�d�b�o �r�l�Z�f�f�h�\ 

Kluyveromyces. 
5. �F�h�e�_�d�m�e�y�j�g�h-�]�_�g�_�l�b�q�_�k�d�h�_ �b�a�m�q�_�g�b�_ �i�j�b�j�h�^�g�u�o �i�h�i�m�e�y�p�b�c �^�j�h�`�`�_�c K. 

dobzhanskii �b K. wickerhamii. 
Научная новизна и практическая значимость. �G�Z �f�Z�l�_�j�b�Z�e�_ �r�l�Z�f�f�h�\ 

�j�Z�a�e�b�q�g�h�]�h �i�j�h�b�k�o�h�`�^�_�g�b�y �\�i�_�j�\�u�_ �i�j�h�\�_�^�_�g�h �b�a�m�q�_�g�b�_ �i�j�b�j�h�^�g�h�]�h 
�j�Z�a�g�h�h�[�j�Z�a�b�y �^�j�h�`�`�_�c �j�h�^�Z Kluyveromyces. �G�Z �h�k�g�h�\�Z�g�b�b �i�h�e�m�q�_�g�g�u�o �^�Z�g�g�u�o 
�j�Z�a�j�Z�[�h�l�Z�g �w�d�k�i�j�_�k�k-�f�_�l�h�^ �f�h�e�_�d�m�e�y�j�g�h�c �^�b�n�n�_�j�_�g�p�b�Z�p�b�b �w�l�b�o �^�j�h�`�`�_�c �k 
�i�h�f�h�s�v�x �j�_�k�l�j�b�d�l�Z�a�g�h�]�h �Z�g�Z�e�b�a�Z �f�_�`�]�_�g�g�h�]�h �k�i�_�c�k�_�j�Z IGS2 �j�>�G�D. �>�e�y 
�l�b�i�b�j�h�\�Z�g�b�y �h�l�^�_�e�v�g�u�o �r�l�Z�f�f�h�\ �i�j�_�^�e�h�`�_�g�h �b�k�i�h�e�v�a�h�\�Z�l�v �I�P�J-�Z�g�Z�e�b�a �k 
�i�j�Z�c�f�_�j�Z�f�b (�: TG)5, (GTG)5, �b OPA-11. �K �i�h�f�h�s�v�x �i�m�e�v�k-�w�e�_�d�l�j�h�n�h�j�_�a�Z 
�b�g�l�Z�d�l�g�u�o �o�j�h�f�h�k�h�f�g�u�o �>�G�D �i�h�e�m�q�_�g�Z �b�g�n�h�j�f�Z�p�b�y �h �\�b�^�h�\�u�o �h�k�h�[�_�g�g�h�k�l�y�o 
�]�_�g�h�f�h�\ �^�j�h�`�`�_�c Kluyveromyces. �M�k�l�Z�g�h�\�e�_�g�h, �q�l�h �\�b�^�u K. marxianus, K. 
dobzhanskii �b K. wickerhamii �b�f�_�x�l �h�^�b�g�Z�d�h�\�h�_ �]�Z�i�e�h�b�^�g�h�_ �q�b�k�e�h �o�j�h�f�h�k�h�f, 
�j�Z�\�g�h�_ �\�h�k�v�f�b, �Z K. lactis – �j�Z�\�g�h�_ �r�_�k�l�b. �I�j�_�^�_�e�v�g�u�_ �j�Z�a�f�_�j�u �o�j�h�f�h�k�h�f�g�u�o 
�i�h�e�h�k �k�m�s�_�k�l�\�_�g�g�h �j�Z�a�e�b�q�Z�x�l�k�y �m �q�_�l�u�j�_�o �\�b�^�h�\.  

�<�u�y�\�e�_�g�u �g�_�^�h�k�l�Z�l�d�b �k�m�s�_�k�l�\�m�x�s�_�c �d�e�Z�k�k�b�n�b�d�Z�p�b�b �^�j�h�`�`�_�c K. lactis, �Z 
�b�f�_�g�g�h �g�_�i�j�Z�\�b�e�v�g�h�_ �j�Z�a�^�_�e�_�g�b�_ �g�Z �^�\�_ �j�Z�a�g�h�\�b�^�g�h�k�l�b K. lactis var. lactis �b K. 
lactis var. drosophilarum. �H�[�g�Z�j�m�`�_�g�Z �]�_�l�_�j�h�]�_�g�g�h�k�l�v �j�Z�a�g�h�\�b�^�g�h�k�l�b K. lactis 
var. drosophilarum, �m �d�h�l�h�j�h�c �^�b�n�n�_�j�_�g�p�b�j�h�\�Z�g�h �^�_�\�y�l�v �]�_�g�_�l�b�q�_�k�d�b�o 
�i�h�i�m�e�y�p�b�c. �I�h�d�Z�a�Z�g�h, �q�l�h �\�b� ̂ K. marxianus �l�Z�d�`�_ �g�_ �y�\�e�y�_�l�k�y �]�h�f�h�]�_�g�g�u�f �b 
�\�d�e�x�q�Z�_�l �l�j�b �^�b�\�_�j�]�_�g�l�g�u�_ �i�h�i�m�e�y�p�b�b: 1) �k�h�[�k�l�\�_�g�g�h “marxianus” – �i�j�b�j�h�^�g�u�_ 
�d�h�k�f�h�i�h�e�b�l�g�u�_ �^�j�h�`�`�b; 2) “fragilis” – �f�h�e�h�q�g�u�_, �l�Z�d�`�_ �d�h�k�f�h�i�h�e�b�l�g�u�_ 
�^�j�h�`�`�b; 3) “wikenii” – �w�g�^�_�f�b�q�g�u�_ �^�j�h�`�`�b �b�a �Z�e�d�h�]�h�e�v�g�u�o �n�_�j�f�_�g�l�Z�p�b�h�g�g�u�o 
�i�j�h�p�_�k�k�h�\ �\ �X�`�g�h�c �:�n�j�b�d�_. �<�i�_�j�\�u�_ �m�k�l�Z�g�h�\�e�_�g�h, �q�l�h �i�h �f�g�h�]�b�f 
�f�h�e�_�d�m�e�y�j�g�u�f �f�Z�j�d�_�j�Z�f �d�e�b�g�b�q�_�k�d�b�_ �b�a�h�e�y�l�u K. lactis �b K. marxianus �g�_ 
�h�l�e�b�q�Z�x�l�k�y �h�l �r�l�Z�f�f�h�\ �w�l�b�o �\�b�^�h�\, �\�u�^�_�e�_�g�g�u�o �b�a �f�h�e�h�q�g�u�o �i�j�h�^�m�d�l�h�\ �b, 
�h�q�_�\�b�^�g�h, �i�j�h�b�k�o�h�^�y�l �h�l �g�b�o.  
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�<�i�_�j�\�u�_ �i�j�h�\�_�^�_�g�h �b�a�m�q�_�g�b�_ �i�h�i�m�e�y�p�b�h�g�g�h�c �k�l�j�m�d�l�m�j�u �i�j�b�j�h�^�g�u�o 
�^�j�h�`�`�_�c K. dobzhanskii. �I�h�d�Z�a�Z�g�h, �q�l�h �w�l�h�l �\�b� ̂�\�d�e�x�q�Z�_�l, �i�h �d�j�Z�c�g�_�c �f�_�j�_, �l�j�b 
�]�_�h�]�j�Z�n�b�q�_�k�d�b�_ �i�h�i�m�e�y�p�b�b (�_�\�j�h�i�_�c�k�d�m�x, �k�_�\�_�j�h�Z�f�_�j�b�d�Z�g�k�d�m�x �b 
�^�Z�e�v�g�_�\�h�k�l�h�q�g�m�x).  

�K�h�a�^�Z�g�Z �[�h�e�v�r�Z�y �d�h�e�e�_�d�p�b�y �h�o�Z�j�Z�d�l�_�j�b�a�h�\�Z�g�g�u�o �f�h�e�_�d�m�e�y�j�g�u�f�b �f�_�l�h�^�Z�f�b 
�r�l�Z�f�f�h�\ K. lactis, K. marxianus, K. dobzhanskii �b K. wickerhamii, �d�h�l�h�j�u�_ �f�h�]�m�l 
�[�u�l�v �b�k�i�h�e�v�a�h�\�Z�g�u �\ �n�m�g�^�Z�f�_�g�l�Z�e�v�g�u�o �b�k�k�e�_�^�h�\�Z�g�b�y�o �b �i�j�b�d�e�Z�^�g�u�o 
�j�Z�a�j�Z�[�h�l�d�Z�o. 

Место проведения работы. �H�l�^�_�e�v�g�u�_ �w�d�k�i�_�j�b�f�_�g�l�u �\�u�i�h�e�g�_�g�u �\ �k�_�d�l�h�j�_ 
�f�h�e�_�d�m�e�y�j�g�h�c �[�b�h�e�h�]�b�b �^�j�h�`�`�_�c �\ �=�h�k�G�B�B�]�_�g�_�l�b�d�Z, �Z �l�Z�d�`�_ �\ �b�g�k�l�b�l�m�l�_ 
�Z�]�j�h�o�b�f�b�b �b �i�b�s�_�\�u�o �i�j�h�^�m�d�l�h�\ �]. �<�Z�e�_�g�k�b�y (�B�k�i�Z�g�b�y) �i�j�b �i�h�^�^�_�j�`�d�_ �]�j�Z�g�l�Z 
�?�\�j�h�i�_�c�k�d�h�]�h �f�b�d�j�h�[�b�h�e�h�]�b�q�_�k�d�h�]�h �h�[�s�_�k�l�\�Z �^�e�y �f�h�e�h�^�u�o �m�q�_�g�u�o �b 
�Z�k�i�b�j�Z�g�l�h�\ (FEMS FELLOWSHIP 2004-1). 

Апробация работы и публикации. �H�k�g�h�\�g�u�_ �i�h�e�h�`�_�g�b�y �j�Z�[�h�l�u �[�u�e�b 
�i�j�_�^�k�l�Z�\�e�_�g�u �g�Z 1-�f  �d�h�g�]�j�_�k�k�_ �?�\�j�h�i�_�c�k�d�h�]�h �f�b�d�j�h�[�b�h�e�h�]�b�q�_�k�d�h�]�h �h�[�s�_�k�l�\�Z 
(2003, �E�x�[�e�y�g�Z, �K�e�h�\�_�g�b�y); 2-�f  �F�_�`�^�m�g�Z�j�h�^�g�h�f �D�h�g�]�j�_�k�k�_ «�;�b�h�l�_�o�g�h�e�h�]�b�y – 
�k�h�k�l�h�y�g�b�_ �b �i�_�j�k�i�_�d�l�b�\�u �j�Z�a�\�b�l�b�y» (2003, �F�h�k�d�\�Z); 2-�f , 3-�f , 4-�f  
�<�k�_�j�h�k�k�b�c�k�d�h�f �D�h�g�]�j�_�k�k�_ �i�h �F�_�^�b�p�b�g�k�d�h�c �F�b�d�h�e�h�]�b�b (�F�h�k�d�\�Z, 2004, 2005, 
2006) �b �g�Z 22-�c �F�_�`�^�m�g�Z�j�h�^�g�h�c �D�h�g�n�_�j�_�g�p�b�b �i�h �=�_�g�_�l�b�d�_ �b �F�h�e�_�d�m�e�y�j�g�h�c 
�;�b�h�e�h�]�b�b �>�j�h�`�`�_�c (2005, �;�j�Z�l�b�k�e�Z�\�Z, �K�e�h�\�Z�d�b�y). �>�b�k�k�_�j�l�Z�p�b�h�g�g�Z�y �j�Z�[�h�l�Z 
�[�u�e�Z �Z�i�j�h�[�b�j�h�\�Z�g�Z �g�Z �a�Z�k�_�^�Z�g�b�b �k�_�d�p�b�b �]�_�g�_�l�b�d�b �f�b�d�j�h�h�j�]�Z�g�b�a�f�h�\ �M�q�_�g�h�]�h 
�k�h�\�_�l�Z �=�h�k�G�B�B�]�_�g�_�l�b�d�Z 19 �h�d�l�y�[�j�y 2006 �]�h�^�Z.  

�I�h �l�_�f�_ �^�b�k�k�_�j�l�Z�p�b�b �h�i�m�[�e�b�d�h�\�Z�g�h 3 �k�l�Z�l�v�b �b 6 �l�_�a�b�k�h�\. 
Структура и объем диссертации. �>�b�k�k�_�j�l�Z�p�b�y �\�d�e�x�q�Z�_�l �\�\�_�^�_�g�b�_, �h�[�a�h�j 

�e�b�l�_�j�Z�l�m�j�u, �w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�m�x �q�Z�k�l�v �b �h�[�k�m�`�^�_�g�b�_, �Z �l�Z�d�`�_ �a�Z�d�e�x�q�_�g�b�_ �b 
�\�u�\�h�^�u. �F�Z�l�_�j�b�Z�e�u �^�b�k�k�_�j�l�Z�p�b�b �b�a�e�h�`�_�g�u �g�Z 153 �k�l�j�Z�g�b�p�Z�o �f�Z�r�b�g�h�i�b�k�g�h�]�h 
�l�_�d�k�l�Z, �k�h�^�_�j�`�Z�l 38 �j�b�k�m�g�d�h�\ �b 4 �l�Z�[�e�b�p�u. �K�i�b�k�h�d �e�b�l�_�j�Z�l�m�j�u �\�d�e�x�q�Z�_�l 188 
�b�k�l�h�q�g�b�d�h�\. 

 
�F�:�L�?�J�B�:�E�U �B �F�?�L�H�>�U �B�K�K�E�?�>�H�<�:�G�B�Y 

Объекты исследования. �< �j�Z�[�h�l�_ �[�u�e�h �b�a�m�q�_�g�h 169 �r�l�Z�f�f�h�\ Kluyveromyces 
�j�Z�a�e�b�q�g�h�]�h �i�j�h�b�k�o�h�`�^�_�g�b�y. �>�j�h�`�`�b �i�h�e�m�q�_�g�u �b�a �k�e�_�^�m�x�s�b�o �d�h�e�e�_�d�p�b�c: 
ATTC – American Type Culture Collection, �J�h�d�\�b�e�v, �K�R�:; �<�D�F – 
�<�k�_�j�h�k�k�b�c�k�d�Z�y �D�h�e�e�_�d�p�b�y �F�b�d�j�h�h�j�]�Z�g�b�a�f�h�\, �F�h�k�d�\�Z; CBS – Centraalbureau 
voor Schimmelcultures, �M�l�j�_�o�l, �=�h�e�e�Z�g�^�b�y; CECT – Spanish Type Culture 
Collection, University of Valencia, �<�Z�e�_�g�k�b�y, �B�k�i�Z�g�b�y; NCYC – National 
Collection of Yeast Cultures, �G�h�j�b�^�`, �:�g�]�e�b�y; NRRL – Northern Region Research 
Center, �I�_�h�j�b�y, �B�e�e�b�g�h�c�k, �K�R�:; S – W.T. Starmer, Department of Biology, 
Syracuse University, �K�b�j�Z�d�m�a�u, �K�R�:; SM – J.P. Schmidt, Institut National 
Agronomique, �I�Z�j�b�-̀�=�j�b�g�v�h�g, �N�j�Z�g�p�b�y; UCD-FST – Herman J. Phaff Yeast 
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Culture Collection of the Department of Food Science and Technology, University of 
California, �>�w�\�b�k, �K�R�:; UCM – �M�d�j�Z�b�g�k�d�Z�y �d�h�e�e�_�d�p�b�y �f�b�d�j�h�h�j�]�Z�g�b�a�f�h�\, 
�B�g�k�l�b�l�m�l �F�b�d�j�h�[�b�h�e�h�]�b�b �b �<�b�j�m�k�h�e�h�]�b�b �G�:�G, �D�b�_�\, �M�d�j�Z�b�g�Z; UWO(PS) – 
Culture collection of the Departament of Biology, University of Western Ontario, 
�E�h�g�^�h�g, �H�g�l�Z�j�b�h, �D�Z�g�Z�^�Z; Gol – �<.�B. �=�h�e�m�[�_�\, �B�;�N�F �J�:�G, �I�m�s�b�g�h. 
�H�k�l�Z�e�v�g�u�_ �r�l�Z�f�f�u – �b�a �d�h�e�e�_�d�p�b�b �e�Z�[�h�j�Z�l�h�j�b�b �f�h�e�_�d�m�e�y�j�g�h�c �]�_�g�_�l�b�d�b, 
�l�Z�d�k�h�g�h�f�b�b �b �w�d�h�e�h�]�b�b �^�j�h�`�`�_�c �=�h�k�G�B�B�]�_�g�_�l�b�d�Z, �F�h�k�d�\�Z. 

ПЦР-анализ. �>�j�h�`�`�b �d�m�e�v�l�b�\�b�j�h�\�Z�e�b �g�Z �k�l�Z�g�^�Z�j�l�g�h�c �i�h�e�g�h�c �k�j�_�^�_ YPD 
�i�j�b 28°�K. �:�f�i�e�b�n�b�d�Z�p�b�x �j�Z�a�e�b�q�g�u�o �m�q�Z�k�l�d�h�\ �j�>�G�D, �y�^�_�j�g�u�o �b 
�f�b�l�h�o�h�g�^�j�b�Z�e�v�g�u�o �]�_�g�h�\ �i�j�h�\�h�^�b�e�b �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h �g�Z �^�j�h�`�`�_�\�u�o �d�e�_�l�d�Z�o 
�b�e�b �k �i�j�_�^�\�Z�j�b�l�_�e�v�g�u�f �\�u�^�_�e�_�g�b�_�f �>�G�D �k�h�]�e�Z�k�g�h �f�_�l�h�^�b�d�_ (�;�m�e�Z�l, 
�F�b�j�h�g�_�g�d�h, 1990). �I�h�e�b�f�_�j�Z�a�g�m�x �p�_�i�g�m�x �j�_�Z�d�p�b�x (�I�P�J) �h�k�m�s�_�k�l�\�e�y�e�b �g�Z 
�>�G�D-�Z�f�i�e�b�n�b�d�Z�l�h�j�_“�L�_�j�p�b�d�L�F” (�J�h�k�k�b�y) �b “Techne” (�<�_�e�b�d�h�[�j�b�l�Z�g�b�y). �:�g�Z�e�b�a 
�i�h�e�b�f�h�j�n�b�a�f�Z �^�e�b�g �j�_�k�l�j�b�d�l�Z�a�g�u�o �n�j�Z�]�f�_�g�l�h�\ (�I�>�J�N-�Z�g�Z�e�b�a) �h�k�m�s�_�k�l�\�e�y�e�b �k 
�i�h�f�h�s�v�x �w�g�^�h�g�m�d�e�_�Z�a AluI, BanI �b HinfI (“Fermentas”, �E�b�l�\�Z) �\ �l�_�q�_�g�b�_ 12-16 
�q�Z�k�h�\ �i�j�b 37�h�K. �J�Z�a�^�_�e�_�g�b�_ �n�j�Z�]�f�_�g�l�h�\ �j�_�k�l�j�b�d�p�b�b �i�j�h�\�h�^�b�e�b �\ 1.7%-�g�h�f �b�e�b 
2.5%-�g�h�f �Z�]�Z�j�h�a�g�h�f �]�_�e�_ �i�j�b 50-55 �< �\ 0.5×�L�<�? �[�m�n�_�j�_ (45 �f�F  �l�j�b�k, 10 �f�F  
�W�>�L�:, 45 �f�F  �[�h�j�g�Z�y �d�b�k�e�h�l�Z, �j�G 8.0) �\ �l�_�q�_�g�b�_ 3-4 �q�Z�k�h�\. �>�e�y �l�b�i�b�j�h�\�Z�g�b�y 
�b�g�^�b�\�b�^�m�Z�e�v�g�u�o �r�l�Z�f�f�h�\ �b�k�i�h�e�v�a�h�\�Z�e�b �I�P�J �k RAPD-�i�j�Z�c�f�_�j�h�f OPA-11 �b 
�f�b�d�j�h�k�Z�l�_�e�e�b�l�g�u�f�b �i�j�Z�c�f�_�j�Z�f�b (�: TG)5 �b (GTG)5. 

Секвенирование. �I�P�J-�i�j�h�^�m�d�l�u �w�e�x�b�j�h�\�Z�e�b �b�a �]�_�e�y �i�j�b �i�h�f�h�s�b �g�Z�[�h�j�Z 
"GeneClean Kit", �k�h�]�e�Z�k�g�h �i�j�h�l�h�d�h�e�m �n�b�j�f�u-�b�a�]�h�l�h�\�b�l�_�e�y (Bio 101 Inc., �K�R�:). 
�G�m�d�e�_�h�l�b�^�g�u�_ �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b �i�h �^�\�m�f �p�_�i�y�f �h�i�j�_�^�_�e�y�e�b 
�k�_�d�\�_�g�b�j�h�\�Z�g�b�_�f �i�h �f�_�l�h�^�m �K�w�g�]�_�j�Z �g�Z �Z�\�l�h�f�Z�l�b�q�_�k�d�h�f �k�_�d�\�_�g�Z�l�h�j�_  
“Beckman-Coulter” (�K�R�:). 

Пульс-электрофорез хромосомных ДНК. �I�j�b�]�h�l�h�\�e�_�g�b�_ �i�j�_�i�Z�j�Z�l�h�\ 
�o�j�h�f�h�k�h�f�g�u�o �>�G�D �i�j�h�\�h�^�b�e�b �k�h�]�e�Z�k�g�h �f�_�l�h�^�b�d�_ (�G�Z�m�f�h�\�Z �b �^�j., 1993). 
�J�Z�a�^�_�e�_�g�b�y �o�j�h�f�h�k�h�f�g�u�o �>�G�D �h�k�m�s�_�k�l�\�e�y�e�b �g�Z �Z�i�i�Z�j�Z�l�_ CHEF-DR III (Bio-
Rad, �K�R�:). �< �d�Z�q�_�k�l�\�_ �[�m�n�_�j�Z �b�k�i�h�e�v�a�h�\�Z�e�b 0.5×�L�<�?, �h�o�e�Z�`�^�_�g�g�u�c �^�h 14°�K.  

Филогенетический анализ. �G�m�d�e�_�h�l�b�^�g�u�_ �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b 
�Z�g�Z�e�b�a�b�j�h�\�Z�e�b �i�j�b �i�h�f�h�s�b �i�j�h�]�j�Z�f�f�u SeqMan package (DNAStar Inc., �K�R�:). 
�F�g�h�`�_�k�l�\�_�g�g�h�_ �\�u�j�Z�\�g�b�\�Z�g�b�_ �g�m�d�e�_�h�l�b�^�g�u�o �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�_�c 
�h�k�m�s�_�k�l�\�e�y�e�b �k �b�k�i�h�e�v�a�h�\�Z�g�b�_�f �i�j�h�]�j�Z�f�f CLUSTAL W �b BioEdit version 5.0.9 
(Hall, 1999). �N�b�e�h�]�_�g�_�l�b�q�_�k�d�b�c �Z�g�Z�e�b�a �b�k�k�e�_�^�m�_�f�u�o �g�m�d�e�_�h�l�b�^�g�u�o 
�i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�_�c �i�j�h�\�h�^�b�e�b �k �b�k�i�h�e�v�a�h�\�Z�g�b�_�f �Z�e�]�h�j�b�l�f�h�\ Neighbor-Joining 
�b UPGMA �b�a �i�Z�d�_�l�h�\ �d�h�f�i�v�x�l�_�j�g�u�o �i�j�h�]�j�Z�f�f PHYLIP 3.52 (Felsenstein, 1993), 
MEGA 3 (Kumar et al., 2004) �b TREECON (van der Peer, de Wachter, 1994). 
�B�g�^�_�d�k�u �[�m�l�k�l�j�w�i�Z, �h�i�j�_�^�_�e�y�x�s�b�_ �k�l�Z�l�b�k�l�b�q�_�k�d�m�x �^�h�k�l�h�\�_�j�g�h�k�l�v �\�u�^�_�e�_�g�b�y 
�]�j�m�i�i, �i�h�^�k�q�b�l�u�\�Z�e�b �^�e�y 100 �i�k�_�\�^�h�j�_�i�e�b�d.  
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�J�?�A�M�E�V�L�:�L�U �B �H�;�K�M�@�>�?�G�B�? 
 

1. �J�Z�a�j�Z�[�h�l�d�Z �f�h�e�_�d�m�e�y�j�g�u�o �f�_�l�h�^�h�\ �^�b�n�n�_�j�_�g�p�b�Z�p�b�b �\�b�^�h�\ �j�h�^�Z 
Kluyveromyces 

�< �k�h�\�j�_�f�_�g�g�h�c �k�b�k�l�_�f�Z�l�b�d�_ �^�j�h�`�`�_�c �g�Z�j�y�^�m �k �l�j�Z�^�b�p�b�h�g�g�u�f�b 
�n�_�g�h�l�b�i�b�q�_�k�d�b�f�b �l�_�k�l�Z�f�b �b�k�i�h�e�v�a�m�_�l�k�y �k�_�d�\�_�g�b�j�h�\�Z�g�b�_ �^�h�f�_�g�Z D1/D2 26S 
�j�>�G�D �j�Z�a�f�_�j�h�f �h�d�h�e�h 600 �i.�g. (Kurztman, Robnett, 1998). �I�j�b�g�y�l�h �k�q�b�l�Z�l�v, �q�l�h 
�j�Z�a�e�b�q�b�y �i�h 6 �b �[�h�e�_�_ �g�m�d�e�_�h�l�b�^�Z�f (>1%) �\ �j�Z�c�h�g�_ D1/D2 26S �j�>�G�D 
�k�\�b�^�_�l�_�e�v�k�l�\�m�_�l �h �i�j�b�g�Z�^�e�_�`�g�h�k�l�b �r�l�Z�f�f�h�\ �d �j�Z�a�g�u�f �\�b�^�Z�f, �l�h�]�^�Z �d�Z�d 
�d�h�g�k�i�_�p�b�n�b�q�g�u�_ �r�l�Z�f�f�u �h�[�u�q�g�h �b�f�_�x�l �b�^�_�g�l�b�q�g�u�_ �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b �b�e�b 
�j�Z�a�e�b�q�Z�x�l�k�y 1–3 �g�m�d�e�_�h�l�b�^�Z�f�b.  

 
 
 
 
 
 
 
 
 
 
 

 
�J�b�k. 1. �N�b�e�h�]�_�g�_�l�b�q�_�k�d�b�c �Z�g�Z�e�b�a �g�m�d�e�_�h�l�b�^�g�u�o �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�_�c �j�Z�c�h�g�Z D1/D2 
26S �j�>�G�D (�: ) �b �]�_�g�Z ACT1 (�<) �l�b�i�h�\�u�o �d�m�e�v�l�m�j �\�b�^�h�\ �j�h�^�Z Kluyveromyces. 
�I�j�b�\�h�^�y�l�k�y �a�g�Z�q�_�g�b�y �[�m�l�k�l�j�_�i�Z >50%. �R�d�Z�e�Z �k�h�h�l�\�_�l�k�l�\�m�_�l 20 �g�m�d�e�_�h�l�b�^�g�u�f 
�a�Z�f�_�g�Z�f �g�Z 1000 �g�m�d�e�_�h�l�b�^�g�u�o �i�h�a�b�p�b�c. �A�\�_�a�^�h�q�d�h�c �h�[�h�a�g�Z�q�_�g�u �h�i�j�_�^�_�e�_�g�g�u�_ �g�Z�f�b 
�i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b, �h�k�l�Z�e�v�g�u�_ – �b�a �[�Z�a�u �^�Z�g�g�u�o �=�_�g�;�Z�g�d. 

 
�K �i�h�f�h�s�v�x �k�_�d�\�_�g�b�j�h�\�Z�g�b�y D1/D2 26S �j�>�G�D �f�h�`�g�h �^�b�n�n�_�j�_�g�p�b�j�h�\�Z�l�v 

�\�b�^�u K. dobzhanskii, K. wickerhamii, K. aestuarii �b K. nonfermentas (�j�b�k. 1A). 
�H�^�g�Z�d�h �^�Z�g�g�u�c �m�q�Z�k�l�h�d �g�_ �h�[�e�Z�^�Z�_�l �^�h�k�l�Z�l�h�q�g�h�c �k�i�_�p�b�n�b�q�g�h�k�l�v�x �^�e�y 
�j�Z�a�^�_�e�_�g�b�y �\�b�^�h�\ K. marxianus �b K. lactis, D1/D2-�i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b �d�h�l�h�j�u�o 
�j�Z�a�e�b�q�Z�x�l�k�y �l�h�e�v�d�h �h�^�g�h�c �g�m�d�e�_�h�l�b�^�g�h�c �a�Z�f�_�g�h�c. �;�h�e�_�_ �\�Z�j�b�Z�[�_�e�v�g�u�f 
�m�q�Z�k�l�d�h�f �j�>�G�D �y�\�e�y�_�l�k�y �j�Z�c�h�g 5.8S-ITS, �\�d�e�x�q�Z�x�s�b�c �]�_�g 5.8S �b �\�g�m�l�j�_�g�g�b�_ 
�l�j�Z�g�k�d�j�b�[�b�j�m�_�f�u�_ �k�i�_�c�k�_�j�u ITS1 �b ITS2. �I�h �w�l�h�f�m �m�q�Z�k�l�d�m �j�>�G�D �f�h�`�g�h 
�^�b�n�n�_�j�_�g�p�b�j�h�\�Z�l�v �\�k�_ �r�_�k�l�v �\�b�^�h�\ Kluyveromyces. �L�Z�d, �i�j�Z�d�l�b�q�_�k�d�b 
�g�_�j�Z�a�e�b�q�b�f�u�_ �i�h �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�y�f D1/D2 26S �j�>�G�D �\�b�^�u K. lactis �b K. 
marxianus �^�h�k�l�h�\�_�j�g�h �j�Z�a�e�b�q�Z�x�l�k�y �i�h �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�y�f ITS1 �b ITS2: 22 

�:  

CBS 3082  Lachancea kluyveri

�<�D�I�F Y-1168 
K. wickerhamii* 

BKM Y-868  K. lactis 

CBS 2104  K. dobzhanskii* 

CBS 712  K. marxianus 

CBS 8778 
K. nonfermentans* 

CBS 4438  K. aestuarii* 

100

79

72 

�<

0.02 

�<�D�I�F Y-1168  K. wickerhamii  

CBS 3082  Lachancea kluyveri 

CBS 2104  K. dobzhanskii  

BKM Y-868  K. lactis 

CBS 712  K. marxianus  

CBS 8778  K. nonfermentans

CBS 4438  K. aestuarii  

100 
96 

75 

97

 

0.02 
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�< �g�Z�k�l�h�y�s�_�_ �\�j�_�f�y �^�e�y �b�a�m�q�_�g�b�y �^�h�k�l�m�i�g�h �h�]�j�Z�g�b�q�_�g�g�h�_ �d�h�e�b�q�_�k�l�\�h 
�r�l�Z�f�f�h�\ K. aestuarii �b K. nonfermentas. �< �g�Z�r�_�f �j�Z�k�i�h�j�y�`�_�g�b�b �[�u�e�h �l�h�e�v�d�h �i�h 
�l�j�b �r�l�Z�f�f�Z �d�Z�`�^�h�]�h �b�a �w�l�b�o �\�b�^�h�\. �I�h�w�l�h�f�m �f�u �k�h�k�j�_�^�h�l�h�q�b�e�b �k�\�h�_ �\�g�b�f�Z�g�b�_ 
�g�Z �b�a�m�q�_�g�b�b �q�_�l�u�j�_�o �]�b�[�j�b�^�b�a�b�j�m�_�f�u�o �\�b�^�h�\ �j�h�^�Z Kluyveromyces: K. marxianus, 
K. lactis, K. dobzhanskii, K. wickerhamii. 

 
2. �<�g�m�l�j�b�\�b�^�h�\�h�c �i�h�e�b�f�h�j�n�b�a�f �^�j�h�`�`�_�c K. lactis 

Дифференциация молочных дрожжей K. lactis var. lactis и их 
ближайших диких родственников – европейской популяции "krassilnikovii".  

�K�h�]�e�Z�k�g�h �k�m�s�_�k�l�\�m�x�s�_�c �d�e�Z�k�k�b�n�b�d�Z�p�b�b (Sidenberg, Lachance, 1986; 
Kurtzman, 2003) �\�b� ̂ K. lactis �i�j�_�^�k�l�Z�\�e�_�g �^�\�m�f�y �j�Z�a�g�h�\�b�^�g�h�k�l�y�f�b. �F�h�e�h�q�g�u�_, 
�m�k�\�Z�b�\�Z�x�s�b�_ �e�Z�d�l�h�a�m �^�j�h�`�`�b, �h�l�g�h�k�y�l�k�y �d К. lactis var. lactis, �Z �^�b�d�b�_ �r�l�Z�f�f�u 
Lac--�n�_�g�h�l�b�i�Z �d K. lactis var. drosophilarum. �K �i�h�f�h�s�v�x �I�>�J�N-�Z�g�Z�e�b�a�Z 
�g�_�d�h�^�b�j�m�x�s�b�o �m�q�Z�k�l�d�h�\ �j�>�G�D, �f�h�e�_�d�m�e�y�j�g�h�]�h �d�Z�j�b�h�l�b�i�b�j�h�\�Z�g�b�y �b �I�P�J-
�Z�g�Z�e�b�a�Z �k �f�b�d�j�h�k�Z�l�_�e�e�b�l�g�u�f�b �i�j�Z�c�f�_�j�Z�f�b �f�u �i�j�h�\�_�e�b �k�j�Z�\�g�_�g�b�_ �]�_�g�h�f�h�\ 
�f�h�e�h�q�g�u�o �^�j�h�`�`�_�c К. lactis var. lactis �b �^�b�d�b�o �^�j�h�`�`�_�c �b�a �_�\�j�h�i�_�c�k�d�h�c 
�i�h�i�m�e�y�p�b�b “krassilnikovii”.  
 

 

 

 

 

 

 

 

 
 
�J�b�k. 3. �J�_�k�l�j�b�d�l�Z�a�g�u�c �Z�g�Z�e�b�a �Z�f�i�e�b�n�b�p�b�j�h�\�Z�g�g�u�o �n�j�Z�]�f�_�g�l�h�\ �f�_�`�]�_�g�g�h�]�h �k�i�_�c�k�_�j�Z 
IGS2 �j�>�G�D �r�l�Z�f�f�h�\ K. lactis �k �i�h�f�h�s�v�x �w�g�^�h�g�m�d�e�_�Z�a�u AluI. (A) K. lactis var. lactis: 1 
– �<�D�F Y-868, 2 – NRRL Y-1140, 3 – NRRL Y-1118, 4 – �<�D�F Y-762; “krassilnikovii”: 5 
– �<�D�F Y-831, 6 – �<�D�F Y-834, 7 – Est86, 8 – Vor86, 9 – UCM Y-329; 
“�k�j�_�^�g�_�Z�a�b�Z�l�k�d�Z�y”: 10 – UCM Y-1891, 11 – UCM Y-1892, 12 – UCM Y-1893, 13 – 
“vanudenii” �<�D�F Y-1535; 14 – 158.01-1A; “�\�h�k�l�h�q�g�Z�y”: 15 – UCD 69-8, 16 – UCD 67-
376, 17 – DV30, 18 – UCD 72-212; (B) 1 – K. lactis var. lactis �<�D�F Y-868; K. lactis var. 
drosophilarum: 2 – �<�D�F Y-1302, 3 – UWO79-169, 4 – UWO79-261, 5 – UWO80-48, 6 – 
UWO81-109, 7 – UWO80-17, 8 – UWO82-233, 9 – S80-549.2, 10 – S80-554.2; 
“pseudovanudenii”: 11 – UWO79-127, 12 – UWO79-168, 13 – UWO80-12, 14 – UWO80-
49, 15 – UWO82-210; “�g�h�\�Z�y”: 16 – UWO80-45, 17 – UWO85-256.1; “�\�h�^�g�Z�y”: 18 – 
UCD 71-45, 19 – CBS 6076, 20 – CBS 6169, 21 – CBS 6171, 22 – CBS 6172, 23 – CBS 
6191; “phaseolosporus”: 24 – �<�D�F Y-1296, 25 – UCD 51-272; 26 – UCD 61-200; M – 
�f�Z�j�d�_�j �f�h�e�_�d�m�e�y�j�g�u�o �\�_�k�h�\ (�i.�g.) 100 bp DNA Ladder (“Fermentas”, �E�b�l�\�Z). 

A 
700 

M   1  2   3  4   5   6   7   8   9  10  11 12 13 14 15 16 17 18 M

500 

200 

M   1   2   3   4   5  6   7   8   9  10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 M 

700 

B 

200 

500 
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�>�j�h�`�`�b K. lactis var. lactis, �\�u�^�_�e�_�g�g�u�_ �b�a �f�h�e�h�q�g�u�o �i�j�h�^�m�d�l�h�\ �b 
�d�e�b�g�b�q�_�k�d�b�o �b�k�l�h�q�g�b�d�h�\, �b�f�_�x�l �j�_�k�l�j�b�d�l�Z�a�g�u�_ �i�j�h�n�b�e�b �k �q�_�l�u�j�v�f�y 
�n�j�Z�]�f�_�g�l�Z�f�b �j�Z�a�f�_�j�h�f �h�d�h�e�h 650, 250, 200 �b 100 �i.�g. (�^�h�j�h�`�d�b 1–4). �B�a�h�e�y�l�u 
“krassilnikovii” �o�Z�j�Z�d�l�_�j�b�a�m�x�l�k�y �l�j�_�f�y �n�j�Z�]�f�_�g�l�Z�f�b �j�Z�a�f�_�j�h�f �h�d�h�e�h 650, 450 �b 
100 �i.�g. (�^�h�j�h�`�d�b 5–9). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
�W�e�_�d�l�j�h�n�h�j�_�a �g�Z�l�b�\�g�u�o �o�j�h�f�h�k�h�f�g�u�o �>�G�D �i�h�d�Z�a�Z�e, �q�l�h �r�l�Z�f�f�u K. lactis 

var. lactis �b “krassilnikovii” �b�f�_�x�l �i�j�Z�d�l�b�q�_�k�d�b �b�^�_�g�l�b�q�g�u�_ �d�Z�j�b�h�l�b�i�u �k �i�y�l�v�x 
�o�j�h�f�h�k�h�f�g�u�f�b �i�h�e�h�k�Z�f�b �j�Z�a�f�_�j�h�f �h�l 1050 �^�h 2800 �l.�i.�g. (�j�b�k. 4). �K�h�]�e�Z�k�g�h 
�b�g�l�_�g�k�b�\�g�h�k�l�b �h�d�j�Z�k�d�b �i�h�e�h�k �[�j�h�f�b�k�l�u�f �w�l�b�^�b�_�f, �q�_�l�\�_�j�l�Z�y �i�h�e�h�k�Z �k�g�b�a�m 
�y�\�e�y�_�l�k�y �^�\�h�c�g�h�c. �L�Z�d�b�f �h�[�j�Z�a�h�f, �r�l�Z�f�f�u K. lactis var. lactis �b “krassilnikovii” 
�b�f�_�x�l �]�Z�i�e�h�b�^�g�h�_ �q�b�k�e�h �o�j�h�f�h�k�h�f �j�Z�\�g�h�_ �r�_�k�l�b. 

�>�e�y �m�k�l�Z�g�h�\�e�_�g�b�y �]�_�g�_�l�b�q�_�k�d�h�]�h �j�h�^�k�l�\�Z �r�l�Z�f�f�h�\ K. lactis �j�Z�a�e�b�q�g�h�]�h 
�i�j�h�b�k�o�h�`�^�_�g�b�y �[�u�e �b�k�i�h�e�v�a�h�\�Z�g �I�P�J-�Z�g�Z�e�b�a �k �f�b�d�j�h�k�Z�l�_�e�e�b�l�g�u�f �i�j�Z�c�f�_�j�h�f 
(GTG)5. �W�l�h�l �f�Z�j�d�_�j �b�f�_�_�l �f�g�h�`�_�k�l�\�_�g�g�m�x �e�h�d�Z�e�b�a�Z�p�b�x �\ �]�_�g�h�f�_ �^�j�h�`�`�_�c, �q�l�h 
�i�h�a�\�h�e�y�_�l �k�j�Z�\�g�b�\�Z�l�v �[�h�e�v�r�h�_ �d�h�e�b�q�_�k�l�\�h �i�h�e�b�f�h�j�n�g�u�o �e�h�d�m�k�h�\. �G�Z �h�k�g�h�\�Z�g�b�b 
�k�o�h�^�k�l�\�Z �I�P�J-�i�j�h�n�b�e�_�c �[�u�e�Z �i�h�k�l�j�h�_�g�Z �^�_�g�^�j�h�]�j�Z�f�f�Z, �g�Z �d�h�l�h�j�h�c �r�l�Z�f�f�u 
�i�h�i�m�e�y�p�b�b “krassilnikovii” �k�n�h�j�f�b�j�h�\�Z�e�b �h�l�^�_�e�v�g�m�x �]�j�m�i�i�m (�j�b�k. 5). �>�j�h�`�`�b K. 
lactis var. lactis, �\�u�^�_�e�_�g�g�u�_ �b�a �j�Z�a�e�b�q�g�u�o �f�h�e�h�q�g�u�o �i�j�h�^�m�d�l�h�\, �b �d�e�b�g�b�q�_�k�d�b�_ 
�b�a�h�e�y�l�u �j�Z�k�i�j�_�^�_�e�b�e�b�k�v �f�_�`�^�m �h�k�l�Z�e�v�g�u�f�b �l�j�_�f�y �]�j�m�i�i�Z�f�b.  

�I�j�h�\�_�^�_�g�g�u�c �f�h�e�_�d�m�e�y�j�g�u�c �Z�g�Z�e�b�a �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l �h �[�e�b�a�d�h�f 
�]�_�g�_�l�b�q�_�k�d�h�f �j�h�^�k�l�\�_ �f�h�e�h�q�g�u�o �b �]�h�k�i�b�l�Z�e�v�g�u�o �r�l�Z�f�f�h�\. �H�[�g�Z�j�m�`�_�g�u 
�f�h�e�_�d�m�e�y�j�g�u�_ �f�Z�j�d�_�j�u, �i�h�a�\�h�e�y�x�s�b�_ �^�b�n�n�_�j�_�g�p�b�j�h�\�Z�l�v �f�h�e�h�q�g�u�_ �^�j�h�`�`�b K. 

�J�b�k. 4. �:�g�Z�e�b�a �f�h�e�_�d�m�e�y�j�g�u�o �d�Z�j�b�h�l�b�i�h�\ �r�l�Z�f�f�h�\ K. lactis var. lactis �b �i�h�i�m�e�y�p�b�b
“krassilnikovii”. 1 – S. cerevisiae YNN 295; 2 – P. canadensis YB-4662-VIA, K. lactis var.
lactis: 3 – �<�D�F Y-868, 4 – NRRL Y-1118, 5 – NRRL Y-1140; “krassilnikovii”: 6 – �<�D�F
Y-831, 7 – �<�D�F Y-834 , 8 – Vor86; 9 – K. marxianus CBS 712. �J�Z�a�f�_�j�u �o�j�h�f�h�k�h�f
(�l.�i.�g.) �i�j�b�\�h�^�y�l�k�y �i�h �d�Z�j�b�h�l�b�i�b�q�_�k�d�b�f �k�l�Z�g�^�Z�j�l�Z�f S. cerevisiae YNN 235 �b P.
canadensis YB-4662-VIA. 
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lactis var. lactis �b �]�_�g�_�l�b�q�_�k�d�b �[�e�b�a�d�b�_, �g�_�k�[�j�Z�`�b�\�Z�x�s�b�_ �e�Z�d�l�h�a�m, �^�b�d�b�_ �^�j�h�`�`�b 
K. lactis �b�a �_�\�j�h�i�_�c�k�d�h�c �i�h�i�m�e�y�p�b�b “krassilnikovii”. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�J�b�k. 5. �>�_�g�^�j�h�]�j�Z�f�f�Z �j�h�^�k�l�\�Z �r�l�Z�f�f�h�\ K. lactis var. lactis �b �i�h�i�m�e�y�p�b�b 
“krassilnikovii”, �h�k�g�h�\�Z�g�g�Z�y �g�Z �f�Z�l�j�b�p�_ �j�Z�a�e�b�q�b�c �i�h �I�P�J-�i�j�h�n�b�e�y�f �k 
�f�b�d�j�h�k�Z�l�_�e�e�b�l�g�u�f �i�j�Z�c�f�_�j�h�f (GTG)5. 

 
Структура природных популяций дрожжей K. lactis. �G�Z �f�Z�l�_�j�b�Z�e�_ 42 

�r�l�Z�f�f�h�\ �j�Z�a�e�b�q�g�h�]�h �]�_�h�]�j�Z�n�b�q�_�k�d�h�]�h �b �w�d�h�e�h�]�b�q�_�k�d�h�]�h �i�j�h�b�k�o�h�`�^�_�g�b�y �g�Z�f�b 
�b�a�m�q�_�g�h �i�j�b�j�h�^�g�h�_ �j�Z�a�g�h�h�[�j�Z�a�b�_ �^�j�h�`�`�_�c K. lactis. 

�I�h �j�_�a�m�e�v�l�Z�l�Z�f �j�_�k�l�j�b�d�l�Z�a�g�h�]�h �Z�g�Z�e�b�a�Z IGS2-�j�Z�c�h�g�Z �j�>�G�D �[�u�e�h 
�^�b�n�n�_�j�_�g�p�b�j�h�\�Z�g�h 8 �j�Z�a�e�b�q�g�u�o AluI-�i�j�h�n�b�e�_�c (�j�b�k. 3). �< �i�_�j�\�m�x �]�j�m�i�i�m 
�g�Z�j�y�^�m �k �^�j�h�`�`�Z�f�b K. lactis var. lactis (Lac+), �\�h�r�e�b �l�b�i�h�\�Z�y �d�m�e�v�l�m�j�Z 
�i�h�i�m�e�y�p�b�b “vanudenii” �b �^�Z�e�v�g�_�\�h�k�l�h�q�g�u�c �r�l�Z�f�f 158.01-1A (�j�b�k. 3�: , �^�h�j�h�`�d�b 
1–4, 13, 14). �R�l�Z�f�f�u �b�a �i�h�i�m�e�y�p�b�b “krassilnikovii” �b �b�a�h�e�y�l�u �b�a �K�j�_�^�g�_�c �:�a�b�b 
�k�n�h�j�f�b�j�h�\�Z�e�b �\�l�h�j�m�x �]�j�m�i�i�m (�^�h�j�h�`�d�b 5–12). �L�j�_�l�v�x �]�j�m�i�i�m �h�[�j�Z�a�h�\�Z�e�b 
�r�l�Z�f�f�u, �\�u�^�_�e�_�g�g�u�_ �\ �>�Z�e�v�g�_�\�h�k�l�h�q�g�h�c �:�a�b�b �b �b�f�_�x�s�b�_ �I�>�J�N-�i�j�h�n�b�e�b �k 
�l�j�_�f�y �n�j�Z�]�f�_�g�l�Z�f�b �j�Z�a�f�_�j�h�f �h�d�h�e�h 600, 450 �b 150 �i.�g. (�^�h�j�h�`�d�b 15–18). �M 
�k�_�\�_�j�h�Z�f�_�j�b�d�Z�g�k�d�b�o �b�a�h�e�y�l�h�\ �h�[�g�Z�j�m�`�_�g�h �i�y�l�v �j�Z�a�e�b�q�g�u�o �j�_�k�l�j�b�d�l�Z�a�g�u�o 
�i�j�h�n�b�e�_�c (�j�b�k. 3B, �^�h�j�h�`�d�b 2–26). �>�\�_ �]�j�m�i�i�u �i�j�_�^�k�l�Z�\�e�_�g�u �k�h�[�k�l�\�_�g�g�h 
�j�Z�a�g�h�\�b�^�g�h�k�l�v�x var. drosophilarum (�]�j�m�i�i�Z 4, �^�h�j�h�`�d�b 2–10) �b �i�h�i�m�e�y�p�b�_�c 
“phaseolosporus” (�]�j�m�i�i�Z 8, �^�h�j�h�`�d�b 24–26). �H�k�l�Z�e�v�g�u�_ �l�j�b �k�_�\�_�j�h�Z�f�_�j�b�d�Z�g�k�d�b�_ 
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�i�h�i�m�e�y�p�b�b �j�Z�g�_�_ �g�_ �b�f�_�e�b �l�Z�d�k�h�g�h�f�b�q�_�k�d�b�o �g�Z�a�\�Z�g�b�c �b �[�u�e�b �h�[�h�a�g�Z�q�_�g�u �g�Z�f�b 
�d�Z�d “pseudovanudenii” (�]�j�m�i�i�Z 5, �^�h�j�h�`�d�b 11–15), “�g�h�\�Z�y” (�]�j�m�i�i�Z 6, �^�h�j�h�`�d�b 16 
�b 17) �b “�\�h�^�g�Z�y” (�]�j�m�i�i�Z 7, �^�h�j�h�`�d�b 18–23).  

�F�u �i�j�h�\�_�e�b �f�h�e�_�d�m�e�y�j�g�h�_ �d�Z�j�b�h�l�b�i�b�j�h�\�Z�g�b�_ �l�j�_�o �b�a�h�e�y�l�h�\ �b�a �K�j�_�^�g�_�c 
�:�a�b�b, �d�h�l�h�j�u�_ �g�Z �h�k�g�h�\�Z�g�b�b AluI-�j�_�k�l�j�b�d�p�b�b �i�h�i�Z�e�b �\ �h�^�g�m �]�j�m�i�i�m �k 
�_�\�j�h�i�_�c�k�d�b�f�b �r�l�Z�f�f�Z�f�b �b�a �i�h�i�m�e�y�p�b�b “krassilnikovii”, �b �^�Z�e�v�g�_�\�h�k�l�h�q�g�h�]�h 
�r�l�Z�f�f�Z 158.01-1A, �b�f�_�x�s�_�]�h �h�^�b�g�Z�d�h�\�u�c AluI-�j�_�k�l�j�b�d�l�Z�a�g�u�c �i�j�h�n�b�e�v �k K. 
lactis var. lactis (�j�b�k. 6). �O�j�h�f�h�k�h�f�g�Z�y �>�G�D �r�l�Z�f�f�Z 158.01-1A �l�Z�d�`�_ �d�Z�d �b 
�l�b�i�h�\�u�o �d�m�e�v�l�m�j K. lactis var. lactis �b “krassilnikovii” �j�Z�a�^�_�e�b�e�Z�k�v �g�Z �i�y�l�v �i�h�e�h�k 
�j�Z�a�f�_�j�h�f �h�l 1050 �^�h 2800 �l.�i.�g., �q�_�l�\�_�j�l�Z�y �i�h�e�h�k�Z �k�g�b�a�m �k�h�h�l�\�_�l�k�l�\�m�_�l �^�m�i�e�_�l�m 
�o�j�h�f�h�k�h�f (�^�h�j�h�`�d�b 3–5). �K�j�_�^�g�_�Z�a�b�Z�l�k�d�b�_ �b�a�h�e�y�l�u �d�Z�j�b�h�l�b�i�b�q�_�k�d�b �h�d�Z�a�Z�e�b�k�v 
�k�o�h�`�b �k �l�b�i�h�\�h�c �d�m�e�v�l�m�j�h�c “vanudenii”, �h�[�j�Z�a�m�y 6 �o�j�h�f�h�k�h�f�g�u�o �i�h�e�h�k �j�Z�a�f�_�j�h�f 
�h�l 1050 �^�h 3200 �l.�i.�g. (�^�h�j�h�`�d�b 6–8, 11). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

�>�e�y �h�i�j�_�^�_�e�_�g�b�y �]�_�g�_�l�b�q�_�k�d�h�]�h �j�h�^�k�l�\�Z �r�l�Z�f�f�h�\, �b�f�_�x�s�b�o �j�Z�a�e�b�q�g�u�_ 
�j�_�k�l�j�b�d�l�Z�a�g�u�_ �i�j�h�n�b�e�b IGS2-�n�j�Z�]�f�_�g�l�h�\ �j�>�G�D �b �f�h�e�_�d�m�e�y�j�g�u�_ �d�Z�j�b�h�l�b�i�u, 
�f�u �i�j�h�\�_�e�b �n�b�e�h�]�_�g�_�l�b�q�_�k�d�b�c �Z�g�Z�e�b�a �g�m�d�e�_�h�l�b�^�g�u�o �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�_�c ITS-
�m�q�Z�k�l�d�h�\ �j�>�G�D. �H�l�g�h�k�b�l�_�e�v�g�h �\�g�_�r�g�_�c �]�j�m�i�i�u, �l�b�i�h�\�h�c �d�m�e�v�l�m�j�u K. marxianus 
CBS 712, �g�Z �n�b�e�h�]�_�g�_�l�b�q�_�k�d�h�f �^�j�_�\�_ �\�u�^�_�e�y�x�l�k�y �l�j�b �d�e�Z�k�l�_�j�Z (�j�b�k. 7).  

�I�j�_�^�k�l�Z�\�b�l�_�e�b �i�_�j�\�h�]�h �d�e�Z�k�l�_�j�Z �b�f�_�x�l �h�^�b�g�Z�d�h�\�u�_ �g�m�d�e�_�h�l�b�^�g�u�_ 
�i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b �b�e�b �j�Z�a�e�b�q�Z�x�l�k�y �i�h 1–3 �g�m�d�e�_�h�l�b�^�g�u�f �a�Z�f�_�g�Z�f. �<�g�m�l�j�b 
�w�l�h�]�h �d�e�Z�k�l�_�j�Z �\�u�^�_�e�y�x�l�k�y 4 �k�m�[�d�e�Z�k�l�_�j�Z. �I�_�j�\�u�c �k�m�[�d�e�Z�k�l�_�j �h�[�t�_�^�b�g�b�e 

�J�b�k. 6. �:�g�Z�e�b�a �f�h�e�_�d�m�e�y�j�g�u�o �d�Z�j�b�h�l�b�i�h�\ �r�l�Z�f�f�h�\ K. lactis. 1 – S. cerevisiae YNN
295; 2 – K. marxianus CBS 712; 3 – K. lactis var. lactis �<�D�F Y-868, 4 – “krassilnikovii”
�<�D�F Y-831; 5 – 158.01-1A; “�k�j�_�^�g�_�Z�a�b�Z�l�k�d�Z�y”: 6 – UCM Y-1891, 7 – UCM Y-1892, 8 –
UCM Y-1893; 9 – K. lactis var. drosophilarum �<�D�F Y-1302; 10 – “phaseolosporus” �<�D�F
Y-1296; 11 – “vanudenii” �<�D�F Y-1535. �J�Z�a�f�_�j�u �o�j�h�f�h�k�h�f (�l.�i.�g.) �i�j�b�\�h�^�y�l�k�y �i�h
�d�Z�j�b�h�l�b�i�b�q�_�k�d�h�f�m �k�l�Z�g�^�Z�j�l�m S. cerevisiae YNN 235.  
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�^�j�h�`�`�b K. lactis var. lactis, “vanudenii”, “krassilnikovii �b �k�j�_�^�g�_�Z�a�b�Z�l�k�d�b�c �r�l�Z�f�f 
UCM Y-1891, �d�h�l�h�j�u�_ �b�f�_�x�l �h�^�b�g�Z�d�h�\�u�_ �f�h�e�_�d�m�e�y�j�g�u�_ �d�Z�j�b�h�l�b�i�u �b/�b�e�b 
�h�^�b�g�Z�d�h�\�u�_ �j�_�k�l�j�b�d�l�Z�a�g�u�_ �i�j�h�n�b�e�b IGS2-�n�j�Z�]�f�_�g�l�h�\ �j�>�G�D. �W�l�b �r�l�Z�f�f�u 
�o�Z�j�Z�d�l�_�j�b�a�m�x�l�k�y �b�^�_�g�l�b�q�g�u�f�b �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�y�f�b ITS1 �b �k�h�]�e�Z�k�g�h 
�e�b�l�_�j�Z�l�m�j�g�u�f �^�Z�g�g�u�f (Naumov, Naumova, 2002) �]�_�g�_�l�b�q�_�k�d�b �g�_ �b�a�h�e�b�j�h�\�Z�g�u 
�^�j�m�] �h�l �^�j�m�]�Z. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�K�j�_�^�g�_�Z�a�b�Z�l�k�d�b�_ �b�a�h�e�y�l�u �b�f�_�x�l �h�^�b�g�Z�d�h�\�u�_ �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b ITS2 �k�h 
�r�l�Z�f�f�Z�f�b “krassilnikovii”/“vanudenii” �b �h�l�e�b�q�Z�x�l�k�y �h�l �r�l�Z�f�f�h�\ K. lactis var. 
lactis �g�Z�e�b�q�b�_�f �m�g�b�d�Z�e�v�g�h�c �a�Z�f�_�g�u �g�m�d�e�_�h�l�b�^�Z �L �g�Z �K �\ �i�h�a�b�p�b�b 616 (�j�b�k. 8). �M 
�r�l�Z�f�f�Z 158.01-1�:  �\�u�y�\�e�_�g�Z �^�h�i�h�e�g�b�l�_�e�v�g�Z�y �l�j�Z�g�a�b�p�b�y �K-�L �\ �i�h�a�b�p�b�b 570.  

�H�k�l�Z�e�v�g�u�_ �l�j�b �k�m�[�d�e�Z�k�l�_�j�Z �i�j�_�^�k�l�Z�\�e�_�g�u �k�_�\�_�j�h�Z�f�_�j�b�d�Z�g�k�d�b�f�b 
�r�l�Z�f�f�Z�f�b. �K�e�_�^�m�_�l �h�l�f�_�l�b�l�v, �q�l�h K. lactis var. drosophilarum �b “phaseolosporus” 
�q�Z�k�l�b�q�g�h �]�_�g�_�l�b�q�_�k�d�b �b�a�h�e�b�j�h�\�Z�g�u �^�j�m�] �h�l �^�j�m�]�Z �b �h�l �f�h�e�h�q�g�u�o �^�j�h�`�`�_�c K. 
lactis var. lactis (Naumov, Naumova, 2002). �H�l�^�_�e�v�g�u�c �k�m�[�d�e�Z�k�l�_�j �k�n�h�j�f�b�j�h�\�Z�e�b 

�J�b�k. 7. �N�b�e�h�]�_�g�_�l�b�q�_�k�d�b�c �Z�g�Z�e�b�a �g�m�d�e�_�h�l�b�^�g�u�o �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�_�c 5.8S-ITS-�j�Z�c�h�g�h�\
�j�>�G�D �^�j�h�`�`�_�c K. lactis. �I�j�b�\�h�^�y�l�k�y �a�g�Z�q�_�g�b�y �[�m�l�k�l�j�_�i�Z >50 %. 

“phaseolosporus”   

UCM Y -1891  “�k�j�_�^�g�_�Z�a�b�Z�l�k�d�Z�y”   
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�r�l�Z�f�f�u, �h�[�h�a�g�Z�q�_�g�g�u�_ �g�Z�f�b �d�Z�d �i�h�i�m�e�y�p�b�y “pseudovanudenii” (�]�j�m�i�i�Z 5). �J�Z�g�_�_ 
�w�l�b �r�l�Z�f�f�u �[�u�e�b �b�^�_�g�l�b�n�b�p�b�j�h�\�Z�g�u �n�_�g�h�l�b�i�b�q�_�k�d�b �d�Z�d K. vanudenii 
(Lachance, 1980). �L�_�f �g�_ �f�_�g�_�_, �i�h �b�a�h�n�_�j�f�_�g�l�g�u�f �i�j�h�n�b�e�y�f �w�l�Z �i�h�i�m�e�y�p�b�y 
�g�Z�b�[�h�e�_�_ �[�e�b�a�d�Z �r�l�Z�f�f�Z�f K. lactis var. lactis �b �h�l�e�b�q�Z�_�l�k�y �h�l �l�b�i�h�\�h�c �d�m�e�v�l�m�j�u 
K. vanudenii �b �r�l�Z�f�f�h�\ K. lactis var. drosophilarum (Sidenberg, Lachance, 1986). 
�G�Z �h�k�g�h�\�Z�g�b�b �n�b�e�h�]�_�g�_�l�b�q�_�k�d�h�]�h �Z�g�Z�e�b�a�Z 5.8S-ITS-�m�q�Z�k�l�d�h�\ �j�>�G�D �m�k�l�Z�g�h�\�e�_�g�h 
�k�o�h�^�k�l�\�h �w�l�h�c �i�h�i�m�e�y�p�b�b �k K. lactis var. drosophilarum. �I�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b 
5.8S-ITS �j�>�G�D �w�l�b�o �^�j�h�`�`�_�c �h�l�e�b�q�Z�e�b�k�v �h�^�g�h�c �g�m�d�e�_�h�l�b�^�g�h�c �a�Z�f�_�g�h�c �h�l 
�l�b�i�h�\�h�c �d�m�e�v�l�m�j�u �<�D�F Y-1302 (�l�j�Z�g�k�\�_�j�k�b�y �: -�L �\ �i�h�a�b�p�b�b 207). �R�l�Z�f�f 
UWO80-45 (�i�h�i�m�e�y�p�b�y “�g�h�\�Z�y”), �b�f�_�x�s�b�c �m�g�b�d�Z�e�v�g�u�c IGS2-�j�_�k�l�j�b�d�l�Z�a�g�u�c 
�i�j�h�n�b�e�v (�]�j�m�i�i�Z 6) �g�_ �h�l�e�b�q�Z�e�k�y �i�h �g�m�d�e�_�h�l�b�^�g�h�c �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b �h�l 
�l�b�i�h�\�h�c �d�m�e�v�l�m�j�u K. lactis var. drosophilarum �<�D�F Y-1302. 

 

 

 

 

 

 

 

 

 

 

 

�<�l�h�j�h�c �d�e�Z�k�l�_�j �g�Z �n�b�e�h�]�_�g�_�l�b�q�_�k�d�h�f �^�j�_�\�_ �h�[�j�Z�a�h�\�Z�g �b�a�h�e�y�l�Z�f�b �b�a 
�>�Z�e�v�g�_�\�h�k�l�h�q�g�h�c �:�a�b�b (�i�h�i�m�e�y�p�b�y “�\�h�k�l�h�q�g�Z�y”), 5.8S-ITS-�i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b 
�d�h�l�h�j�u�o �h�l�e�b�q�Z�x�l�k�y �h�l �h�k�l�Z�e�v�g�u�o �r�l�Z�f�f�h�\ K. lactis �i�h 5–10 �g�m�d�e�_�h�l�b�^�g�u�f 
�a�Z�f�_�g�Z�f. �R�l�Z�f�f�u �w�l�h�c �i�h�i�m�e�y�p�b�b �q�Z�k�l�b�q�g�h �]�_�g�_�l�b�q�_�k�d�b �b�a�h�e�b�j�h�\�Z�g�u �h�l K. 
lactis var. lactis, �h�[�e�Z�^�Z�x�l �m�g�b�d�Z�e�v�g�u�f �d�Z�j�b�h�l�b�i�b�q�_�k�d�b�f �i�j�h�n�b�e�_�f, �Z �l�Z�d�`�_ 
�b�f�_�x�l �i�j�h�f�_�`�m�l�h�q�g�u�_ �a�g�Z�q�_�g�b�y �>�G�D-�>�G�D �j�_�Z�k�k�h�p�b�Z�p�b�b (64–68%) �k �l�b�i�h�\�u�f�b 
�d�m�e�v�l�m�j�Z�f�b K. lactis var. lactis �b K. lactis var. drosophilarum (Fuson et al., 1987; 
Naumov, Naumova, 2002).  

�R�l�Z�f�f�u UCD 71-45 �b CBS 6171, �b�a�h�e�b�j�h�\�Z�g�g�u�_ �b�a �[�h�e�h�l�Z �\ �K�R�:, 
�k�n�h�j�f�b�j�h�\�Z�e�b �l�j�_�l�b�c �d�e�Z�k�l�_�j – �i�h�i�m�e�y�p�b�y “�\�h�^�g�Z�y”. �B�o 5.8S-ITS-

�J�b�k. 8. �K�j�Z�\�g�b�l�_�e�v�g�u�c �Z�g�Z�e�b�a
�g�m�d�e�_�h�l�b�^�g�u�o �i�h�k�e�_�^�h�\�Z�l�_�e�v-
�g�h�k�l�_�c �\�g�m�l�j�_�g�g�_�]�h �l�j�Z�g�k�d�j�b-
�[�b�j�m�_�f�h�]�h �k�i�_�c�k�_�j�Z ITS2 �j�>�G�D
�r�l�Z�f�f�h�\ K. lactis. K. lactis var.
lactis: BKM Y-868, CECT 10356,
BKM Y-1527, CECT 10361;
“vanudenii”: BKM Y-1537;
“�k�j�_�^�g�_�Z�a�b�Z�l�k�d�Z�y”: UCM Y-1891,
UCM Y-1892; “krassilnikovii”:
CBS 2877, CBS 2896.  

                                       ITS2 
 
            386  570 616 623  631 
                      ▼           
BKM Y-868    C    T   T   T    T 
CECT 10356   .    .   .   -    . 
BKM Y-1527   .    .   .   .    . 
CECT 10361   .    .   .   .    . 
BKM Y-1535   .    .   C   .    . 
UCM Y-1891   .    .   C   .    . 
UCM Y-1892   .    .   C   .    . 
CBS 2877     .    .   C   .    . 
CBS 2896     .    .   C   .    . 
158.01-1А    .    C   C   .    .

�G�m�f�_�j�Z�p�b�y �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�_�c �i�j�b�\�h�^�b�l�k�y �i�h �l�b�i�h�\�h�c �d�m�e�v�l�m�j�_ K. lactis var. lactis
�<�D�F Y-868. �L�h�q�d�Z�f�b �h�[�h�a�g�Z�q�_�g�u �b�^�_�g�l�b�q�g�u�_ �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b. �A�g�Z�d�h�f «�z »
�\�u�^�_�e�_�g�u �m�g�b�d�Z�e�v�g�u�_ �g�m�d�e�_�h�l�b�^�g�u�_ �a�Z�f�_�g�u.
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�i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b �h�d�Z�a�Z�e�b�k�v �g�Z�b�[�h�e�_�_ �^�b�\�_�j�]�_�g�l�g�u�f�b, �b �h�l�e�b�q�Z�e�b�k�v �h�l 
�i�j�_�^�k�l�Z�\�b�l�_�e�_�c �d�e�Z�k�l�_�j�Z 1 �b 2, �k�h�h�l�\�_�l�k�l�\�_�g�g�h, 6–8 �b 10 �g�m�d�e�_�h�l�b�^�g�u�f�b 
�a�Z�f�_�g�Z�f�b. �J�Z�g�_�_ �[�u�e�h �m�k�l�Z�g�h�\�e�_�g�h, �q�l�h �r�l�Z�f�f UCD 71-45 �b�f�_�_�l, 
�k�h�h�l�\�_�l�k�l�\�_�g�g�h, 72% �b 78% �>�G�D-�>�G�D �j�_�Z�k�k�h�p�b�Z�p�b�b �k �l�b�i�h�\�u�f�b �d�m�e�v�l�m�j�Z�f�b K. 
lactis var. lactis �b K. lactis var. drosophilarum (Fuson et al., 1987).  

�L�Z�d�b�f �h�[�j�Z�a�h�f, �\�b� ̂K. lactis �b�f�_�_�l �k�e�h�`�g�u�c �k�h�k�l�Z�\ �b �\�d�e�x�q�Z�_�l �g�Z�j�y�^�m �k 
�d�m�e�v�l�m�j�g�u�f�b �f�h�e�h�q�g�u�f�b �^�j�h�`�`�Z�f�b K. lactis var. lactis �^�b�d�b�_ �w�d�h�e�h�]�b�q�_�k�d�b�_ �b 
�]�_�h�]�j�Z�n�b�q�_�k�d�b�_ �i�h�i�m�e�y�p�b�b. �F�h�e�_�d�m�e�y�j�g�u�f�b �f�_�l�h�^�Z�f�b �i�h�d�Z�a�Z�g�Z �]�_�l�_�j�h�]�_�g�g�h�k�l�v 
�l�Z�d�k�h�g�h�f�b�q�_�k�d�h�c �j�Z�a�g�h�\�b�^�g�h�k�l�b K. lactis var. drosophilarum. �>�b�n�n�_�j�_�g�p�b�j�h�\�Z�g�h 
�^�_�\�y�l�v �]�_�g�_�l�b�q�_�k�d�b�o �i�h�i�m�e�y�p�b�c �^�j�h�`�`�_�c Lac-: �i�y�l�v �\ �K�_�\�_�j�g�h�c �:�f�_�j�b�d�_ (var. 
drosophilarum, “phaseolosporus”, “pseudovanudenii”, “�g�h�\�Z�y” �b “�\�h�^�g�Z�y”), �i�h 
�h�^�g�h�c �\ �?�\�j�h�i�_ (“krassilnikovii”), �K�j�_�^�g�_�c �:�a�b�b (“�k�j�_�^�g�_�Z�a�b�Z�l�k�d�Z�y”), �X�`�g�h�c 
�:�n�j�b�d�_ (“vanudenii”) �b �\ �>�Z�e�v�g�_�\�h�k�l�h�q�g�h�c �:�a�b�b (“�\�h�k�l�h�q�g�Z�y”). 

 

3. �<�g�m�l�j�b�\�b�^�h�\�h�c �i�h�e�b�f�h�j�n�b�a�f �^�j�h�`�`�_�c K. marxianus 

�< �g�Z�k�l�h�y�s�_�_ �\�j�_�f�y �\�b� ̂ K. marxianus �h�[�t�_�^�b�g�y�_�l �g�_�k�d�h�e�v�d�h �l�Z�d�k�h�g�h�\–
�k�b�g�h�g�b�f�h�\: K. fragilis – �f�h�e�h�q�g�u�_ �^�j�h�`�`�b, �k�i�h�k�h�[�g�u�_ �k�[�j�Z�`�b�\�Z�l�v �e�Z�d�l�h�a�m, K. 
bulgaricus �b K. cicerisporus – �^�j�h�`�`�b, �\�u�^�_�e�y�_�f�u�_ �b�a �f�h�e�h�q�g�u�o �i�j�h�^�m�d�l�h�\ �b 
�f�e�_�d�h�i�b�l�Z�x�s�b�o �b, �d�Z�d �i�j�Z�\�b�e�h, �k�[�j�Z�`�b�\�Z�x�s�b�_ �e�Z�d�l�h�a�m, K. wikenii – 
�x�`�g�h�Z�n�j�b�d�Z�g�k�d�b�_ �w�g�^�_�f�b�q�g�u�_ �^�j�h�`�`�b �b�a �Z�e�d�h�]�h�e�v�g�u�o �n�_�j�f�_�g�l�Z�p�b�h�g�g�u�o 
�i�j�h�p�_�k�k�h�\, �g�_�k�i�h�k�h�[�g�u�_ �m�k�\�Z�b�\�Z�l�v �e�Z�d�l�h�a�m �b K. marxianus – �i�j�b�j�h�^�g�u�_ 
�r�l�Z�f�f�u, �k�i�h�k�h�[�g�u�_ �l�h�e�v�d�h �Z�k�k�b�f�b�e�b�j�h�\�Z�l�v �b�e�b �\ �j�_�^�d�b�o �k�e�m�q�Z�y�o �k�e�Z�[�h 
�k�[�j�Z�`�b�\�Z�l�v �e�Z�d�l�h�a�m. �K�j�_�^�b �r�l�Z�f�f�h�\ K. marxianus �\�k�l�j�_�q�Z�x�l�k�y �l�Z�d�`�_ 
�d�e�b�g�b�q�_�k�d�b�_ �b�a�h�e�y�l�u, �k�i�h�k�h�[�g�u�_ �k�[�j�Z�`�b�\�Z�l�v �e�Z�d�l�h�a�m.  

�F�u �i�j�h�\�_�e�b �k�j�Z�\�g�b�l�_�e�v�g�h�_ �f�h�e�_�d�m�e�y�j�g�h�_ �b�a�m�q�_�g�b�_ 55 �r�l�Z�f�f�h�\ K. 
marxianus, �\�u�^�_�e�_�g�g�u�o �b�a �j�Z�a�e�b�q�g�u�o �b�k�l�h�q�g�b�d�h�\ �\ �?�\�j�h�i�_, �:�n�j�b�d�_, �:�f�_�j�b�d�_ �b 
�X�`�g�h�c �:�a�b�b. �<�b�^�h�\�m�x �i�j�b�g�Z�^�e�_�`�g�h�k�l�v �r�l�Z�f�f�h�\ �h�i�j�_�^�_�e�y�e�b �g�Z �h�k�g�h�\�Z�g�b�b 
AluI-�j�_�k�l�j�b�d�p�b�b IGS2-�j�Z�c�h�g�Z �j�>�G�D. �J�y�^ �r�l�Z�f�f�h�\, �i�h�e�m�q�_�g�g�u�o �d�Z�d K. lactis var. 
lactis �b K. vanudenii, �[�u�e�b �j�_�b�^�_�g�l�b�n�b�p�b�j�h�\�Z�g�u �g�Z�f�b �d�Z�d K. marxianus. �< 
�h�l�e�b�q�b�_ �h�l K. lactis, �b�a�m�q�_�g�g�u�_ �r�l�Z�f�f�u K. marxianus �b�f�_�e�b �i�j�Z�d�l�b�q�_�k�d�b 
�b�^�_�g�l�b�q�g�u�_ �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b �\�g�m�l�j�_�g�g�b�o �l�j�Z�g�k�d�j�b�[�b�j�m�_�f�u�o �k�i�_�c�k�_�j�h�\ 
ITS1 �b ITS2. �?�^�b�g�b�q�g�u�_ �g�m�d�e�_�h�l�b�^�g�u�_ �a�Z�f�_�g�u, �h�[�g�Z�j�m�`�_�g�g�u�_ �\ �w�l�h�f �j�Z�c�h�g�_ 
�j�>�G�D, �g�_ �k�\�y�a�Z�g�u �k �w�d�h�e�h�]�b�q�_�k�d�b�f �b/�b�e�b �]�_�h�]�j�Z�n�b�q�_�k�d�b�f �i�j�h�b�k�o�h�`�^�_�g�b�_�f 
�r�l�Z�f�f�h�\. �J�Z�a�e�b�q�b�y �f�_�`�^�m �r�l�Z�f�f�Z�f�b �[�u�e�b �h�[�g�Z�j�m�`�_�g�u �i�h �g�m�d�e�_�h�l�b�^�g�u�f 
�i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�y�f �[�h�e�_�_ �\�Z�j�b�Z�[�_�e�v�g�u�o �m�q�Z�k�l�d�h�\ �j�>�G�D – �f�_�`�]�_�g�g�u�o 
�k�i�_�c�k�_�j�h�\ IGS1 �b IGS2. �R�l�Z�f�f�u K. marxianus �h�l�e�b�q�Z�e�b�k�v �d�Z�d �i�h �^�e�b�g�_ �w�l�b�o 
�m�q�Z�k�l�d�h�\, �l�Z�d �b �i�h �b�o �g�m�d�e�_�h�l�b�^�g�h�f�m �k�h�k�l�Z�\�m. �H�[�g�Z�j�m�`�_�g�u �\�k�l�Z�\�d�b �j�Z�a�f�_�j�h�f 
�h�l 4 �^�h 28 �g�m�d�e�_�h�l�b�^�h�\ �m �h�^�g�b�o �r�l�Z�f�f�h�\ �b �b�o �h�l�k�m�l�k�l�\�b�_ �m �^�j�m�]�b�o. 
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�G�Z �h�k�g�h�\�Z�g�b�b �\�u�j�Z�\�g�_�g�g�u�o �g�m�d�e�_�h�l�b�^�g�u�o �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�_�c �m�q�Z�k�l�d�h�\ 
IGS1 �b IGS2 �[�u�e�b �i�h�k�l�j�h�_�g�u �n�b�e�h�]�_�g�_�l�b�q�_�k�d�b�_ �^�_�j�_�\�v�y, �b�f�_�x�s�b�_ �k�o�h�^�g�m�x 
�l�h�i�h�e�h�]�b�x (�j�b�k. 9).  

 

 

 

 

 

 

 

 

 
�J�b�k. 9. �N�b�e�h�]�_�g�_�l�b�q�_�k�d�b�c �Z�g�Z�e�b�a �g�m�d�e�_�h�l�b�^�g�u�o �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�_�c �f�_�`�]�_�g�g�h�]�h 
�k�i�_�c�k�_�j�Z IGS1 (�: ) �b IGS2 (�<) �j�>�G�D �^�j�h�`�`�_�c K. marxianus. �I�j�b�\�h�^�y�l�k�y �a�g�Z�q�_�g�b�y 
�[�m�l�k�l�j�_�i�Z >50%. 
 

�X�`�g�h�Z�n�j�b�d�Z�g�k�d�b�_ �^�j�h�`�`�b �b�a �Z�e�d�h�]�h�e�v�g�u�o �n�_�j�f�_�g�l�Z�p�b�c CBS 5671, CBS 
5667 �b CBS 5668 �k�n�h�j�f�b�j�h�\�Z�e�b �i�_�j�\�u�c �d�e�Z�k�l�_�j, �d �d�h�l�h�j�h�f�m �i�j�b�f�u�d�Z�x�l 
�l�b�i�h�\�Z�y �d�m�e�v�l�m�j�Z K. bulgaricus CBS 2762 �b �i�h�q�\�_�g�g�u�c �r�l�Z�f�f �b�a �X�`�g�h�c 
�:�n�j�b�d�b CBS 6873. �K�e�_�^�m�_�l �h�l�f�_�l�b�l�v, �q�l�h �r�l�Z�f�f CBS 6873, �l�Z�d�`�_ �d�Z�d �b �^�j�h�`�`�b 
K. wikenii, �g�_�k�i�h�k�h�[�_�g �m�l�b�e�b�a�b�j�h�\�Z�l�v �e�Z�d�l�h�a�m. �<�l�h�j�h�c �d�e�Z�k�l�_�j �\�d�e�x�q�Z�_�l 
�l�b�i�h�\�u�_ �d�m�e�v�l�m�j�u K. marxianus CBS 712, K. fragilis CBS 397, K. cicerisporus CBS 
4857, �]�h�k�i�b�l�Z�e�v�g�u�c �r�l�Z�f�f CBS 1620 �b �i�j�b�j�h�^�g�u�c �b�a�h�e�y�l CBS 396. �>�j�h�`�`�b K. 
wikenii �h�l�e�b�q�Z�x�l�k�y �h�l �h�k�l�Z�e�v�g�u�o �b�a�m�q�_�g�g�u�o �r�l�Z�f�f�h�\ �l�Z�d�`�_ �i�h �g�m�d�e�_�h�l�b�^�g�h�c 
�i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b �n�j�Z�]�f�_�g�l�Z �y�^�_�j�g�h�]�h �]�_�g�Z ACT1: �l�j�Z�g�k�\�_�j�k�b�y G-�L �\ �i�h�a�b�p�b�b 
351 �b �l�j�Z�g�a�b�p�b�y T-�K �\ �i�h�a�b�p�b�b 552, �k�h�]�e�Z�k�g�h �g�m�f�_�j�Z�p�b�b �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b 
�]�_�g�Z ACT1 �l�b�i�h�\�h�c �d�m�e�v�l�m�j�u K. marxianus CBS 712.  

�G�Z �h�k�g�h�\�Z�g�b�b �I�P�J-�Z�g�Z�e�b�a�Z �k RAPD-�i�j�Z�c�f�_�j�h�f OPA-11 �r�l�Z�f�f�u K. 
marxianus �j�Z�a�e�b�q�g�h�]�h �i�j�h�b�k�o�h�`�^�_�g�b�y �j�Z�a�^�_�e�b�e�b�k�v �g�Z �i�y�l�v �]�j�m�i�i (�j�b�k. 10). 
�I�_�j�\�m�x �]�j�m�i�i�m �k�n�h�j�f�b�j�h�\�Z�e�b �[�h�e�v�r�b�g�k�l�\�h �f�h�e�h�q�g�u�o �r�l�Z�f�f�h�\ �b �]�h�k�i�b�l�Z�e�v�g�u�_ 
�b�a�h�e�y�l�u. �< �k�h�k�l�Z�\ �\�l�h�j�h�c �b �l�j�_�l�v�_�c �]�j�m�i�i �\�h�r�e�b �i�j�b�j�h�^�g�u�_ �b�a�h�e�y�l�u �b �r�l�Z�f�f�u, 
�\�u�^�_�e�_�g�g�u�_ �b�a �f�e�_�d�h�i�b�l�Z�x�s�b�o; �\ �l�j�_�l�v�x �]�j�m�i�i�m �l�Z�d�`�_ �i�h�i�Z�e �f�h�e�h�q�g�u�c �r�l�Z�f�f 
CBS 2762. �R�l�Z�f�f�u �b�a �Z�e�d�h�]�h�e�v�g�u�o �n�_�j�f�_�g�l�Z�p�b�c �h�[�j�Z�a�h�\�Z�e�b �q�_�l�\�_�j�l�m�x �]�j�m�i�i�m.  

�< �k�h�k�l�Z�\ �i�y�l�h�c �]�j�m�i�i�u �\�h�r�e�b �r�l�Z�f�f�u CBS 745 �b CBS 6873, 
�b�a�h�e�b�j�h�\�Z�g�g�u�_ �b�a �i�j�b�j�h�^�g�u�o �b�k�l�h�q�g�b�d�h�\ �\ �:�n�j�b�d�_.  
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�G�_�^�Z�\�g�h �[�u�e �i�j�h�\�_�^�_�g �]�_�g�_�l�b�q�_�k�d�b�c �Z�g�Z�e�b�a �i�h�e�b�f�h�j�n�b�a�f�Z �m�l�b�e�b�a�Z�p�b�b 
�e�Z�d�l�h�a�u �m �^�j�h�`�`�_�c Kluyveromyces, �\�d�e�x�q�Z�y �r�l�Z�f�f�u �b�a �m�d�Z�a�Z�g�g�u�o �]�j�m�i�i 
(�G�Z�m�f�h�\, 2006). �M�k�l�Z�g�h�\�e�_�g�h, �q�l�h �f�h�e�h�q�g�u�_ �r�l�Z�f�f�u �h�[�e�Z�^�Z�x�l �k�b�e�v�g�h�c 
�e�Z�d�l�h�a�g�h�c �i�_�j�f�_�Z�a�h�c, �g�_ �a�Z�\�b�k�y�s�_�c �h�l �^�u�o�Z�g�b�y, �l�h�]�^�Z �d�Z�d �i�j�b�j�h�^�g�u�_ �b�a�h�e�y�l�u 
�o�Z�j�Z�d�l�_�j�b�a�m�x�l�k�y �a�Z�\�b�k�y�s�_�c �h�l �^�u�o�Z�g�b�y �k�e�Z�[�h�c �i�_�j�f�_�Z�a�g�h�c �Z�d�l�b�\�g�h�k�l�v�x. 
�W�g�^�_�f�b�q�g�u�_ �x�`�g�h�Z�n�j�b�d�Z�g�k�d�b�_ �^�j�h�`�`�b �b�a �Z�e�d�h�]�h�e�v�g�u�o �n�_�j�f�_�g�l�Z�p�b�h�g�g�u�o 
�i�j�h�p�_�k�k�h�\, �d�Z�d �i�j�Z�\�b�e�h, �\�h�h�[�s�_ �g�_ �b�f�_�x�l �Z�d�l�b�\�g�h�c �i�_�j�f�_�Z�a�u �e�Z�d�l�h�a�u. 

�D�Z�j�b�h�l�b�i�b�q�_�k�d�b�c �Z�g�Z�e�b�a �\�u�y�\�b�e �k�o�h�^�k�l�\�h �o�j�h�f�h�k�h�f�g�u�o �i�j�h�n�b�e�_�c 
�i�j�b�j�h�^�g�u�o �b�a�h�e�y�l�h�\ �b �r�l�Z�f�f�h�\ �b�a �Z�e�d�h�]�h�e�v�g�u�o �n�_�j�f�_�g�l�Z�p�b�c; �b�o �o�j�h�f�h�k�h�f�g�Z�y 
�>�G�D �j�Z�a�^�_�e�b�e�Z�k�v �g�Z 5 �i�h�e�h�k �j�Z�a�f�_�j�h�f �i�j�b�f�_�j�g�h �h�l 1000 �^�h 2400 �l.�i.�g. (�j�b�k. 11). 
�B�k�o�h�^�y �b�a �b�g�l�_�g�k�b�\�g�h�k�l�b �h�d�j�Z�r�b�\�Z�g�b�y �[�j�h�f�b�k�l�u�f �w�l�b�^�b�_�f, �\�_�j�o�g�y�y �i�h�e�h�k�Z 
�y�\�e�y�_�l�k�y �^�\�h�c�g�h�c, �Z �g�b�`�g�y�y �i�h�e�h�k�Z – �l�j�h�c�g�Z�y. �L�Z�d�b�f �h�[�j�Z�a�h�f, �]�Z�i�e�h�b�^�g�h�_ �q�b�k�e�h 
�o�j�h�f�h�k�h�f �m �w�l�b�o �r�l�Z�f�f�h�\, �i�h-�\�b�^�b�f�h�f�m, �j�Z�\�g�h �\�h�k�v�f�b. �< �l�h �`�_ �\�j�_�f�y, �k�j�_�^�b 
�f�h�e�h�q�g�u�o �r�l�Z�f�f�h�\ �h�[�g�Z�j�m�`�_�g �a�g�Z�q�b�l�_�e�v�g�u�c �i�h�e�b�f�h�j�n�b�a�f �d�Z�j�b�h�l�b�i�b�q�_�k�d�b�o 
�i�Z�l�l�_�j�g�h�\ �i�h �q�b�k�e�m �b �j�Z�a�f�_�j�m �o�j�h�f�h�k�h�f�g�u�o �i�h�e�h�k. �F�h�e�h�q�g�u�_ �r�l�Z�f�f�u K. 
marxianus, �\�h�a�f�h�`�g�h, �k�h�^�_�j�`�Z�l �^�h�i�h�e�g�b�l�_�e�v�g�u�_ �o�j�h�f�h�k�h�f�u �b�e�b �]�h�f�h�e�h�]�b�q�g�u�_ 
�o�j�h�f�h�k�h�f�u �b�a�f�_�g�_�g�g�u�o �j�Z�a�f�_�j�h�\. �< �w�l�h�f �k�f�u�k�e�_, �f�h�e�h�q�g�u�_ �^�j�h�`�`�b K. 
marxianus �k�o�h�`�b �k �d�m�e�v�l�m�j�g�u�f�b �r�l�Z�f�f�Z�f�b �^�j�h�`�`�_�c Saccharomyces cerevisiae, 
�^�e�y �d�h�l�h�j�u�o �o�Z�j�Z�d�l�_�j�_�g �a�g�Z�q�b�l�_�e�v�g�u�c �i�h�e�b�f�h�j�n�b�a�f �f�h�e�_�d�m�e�y�j�g�u�o �d�Z�j�b�h�l�b�i�h�\ 
(Bakalinsky, Snow, 1990; �G�Z�m�f�h�\�Z �b �^�j., 1993).  
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�J�b�k. 10. �>�_�g�^�j�h�]�j�Z�f�f�Z �j�h�^�k�l�\�Z �r�l�Z�f�f�h�\
K. marxianus, �h�k�g�h�\�Z�g�g�Z�y �g�Z�f�Z�l�j�b�p�_ 
�j�Z�a�e�b�q�b�c �i�h �I�P�J-�i�j�h�n�b�e�y�f �k RAPD
�i�j�Z�c�f�_�j�h�f OPA-11. �I�j�b�\�h�^�y�l�k�y
�a�g�Z�q�_�g�b�y �[�m�l�k�l�j�_�i�Z >50%. 
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�I�h�e�m�q�_�g�g�u�_ �g�Z�f�b �j�_�a�m�e�v�l�Z�l�u �b �e�b�l�_�j�Z�l�m�j�g�u�_ �^�Z�g�g�u�_ (�G�Z�m�f�h�\, 2006) 
�k�\�b�^�_�l�_�e�v�k�l�\�m�x�l �h �k�e�h�`�g�h�f �k�l�j�h�_�g�b�b �\�b�^�Z K. marxianus, �\�d�e�x�q�Z�x�s�_�f �l�j�b 
�i�h�i�m�e�y�p�b�b: 1) �k�h�[�k�l�\�_�g�g�h “marxianus” – �i�j�b�j�h�^�g�u�_ �d�h�k�f�h�i�h�e�b�l�g�u�_ �^�j�h�`�`�b (�\ 
�k�h�k�l�Z�\ �w�l�h�c �i�h�i�m�e�y�p�b�b �\�o�h�^�b�l �l�b�i�h�\�Z�y �d�m�e�v�l�m�j�Z �\�b�^�Z CBS 712); 2) “fragilis” – 
�f�h�e�h�q�g�u�_, �h�q�_�\�b�^�g�h, �l�Z�d�`�_ �d�h�k�f�h�i�h�e�b�l�g�u�_ �^�j�h�`�`�b �b �d�e�b�g�b�q�_�k�d�b�_ �b�a�h�e�y�l�u; 3) 
“wikenii” – �w�g�^�_�f�b�q�g�u�_ �^�j�h�`�`�b �b�a �Z�e�d�h�]�h�e�v�g�u�o �n�_�j�f�_�g�l�Z�p�b�h�g�g�u�o �i�j�h�p�_�k�k�h�\ �\ 
�X�`�g�h�c �:�n�j�b�d�_. 

 

4. �F�h�e�_�d�m�e�y�j�g�h-�]�_�g�_�l�b�q�_�k�d�b�_ �h�k�h�[�_�g�g�h�k�l�b �i�j�b�j�h�^�g�u�o �i�h�i�m�e�y�p�b�c �^�j�h�`�`�_�c 
K. wicherhamii �b K. dobzhanskii 

�>�j�h�`�`�b K. wickerhamii �b K. dobzhanskii �h�[�b�l�Z�x�l �b�k�d�e�x�q�b�l�_�e�v�g�h �\ 
�i�j�b�j�h�^�_. �< �g�Z�k�l�h�y�s�_�_ �\�j�_�f�y �b�a�\�_�k�l�g�h �g�_�[�h�e�v�r�h�_ �d�h�e�b�q�_�k�l�\�h �r�l�Z�f�f�h�\ K. 
wickerhamii, �\�u�^�_�e�_�g�g�u�o �\ �h�k�g�h�\�g�h�f �\ �K�_�\�_�j�g�h�c �:�f�_�j�b�d�_. �< �g�Z�r�_�f 
�j�Z�k�i�h�j�y�`�_�g�b�b �[�u�e�h 6 �r�l�Z�f�f�h�\, �b�a�h�e�b�j�h�\�Z�g�g�u�o �\ �K�R�: �b �D�Z�g�Z�^�_. �D 
�k�h�`�Z�e�_�g�b�x, �^�Z�e�v�g�_�\�h�k�l�h�q�g�u�_ �b�a�h�e�y�l�u K. wickerhamii (�;�b�[�b�d�h�\�Z �b �^�j., 1987, 
1988, 1990) �g�_ �k�h�o�j�Z�g�b�e�b�k�v. �<�k�_ �b�a�m�q�_�g�g�u�_ �r�l�Z�f�f�u K. wickerhamii �b�f�_�x�l 
�b�^�_�g�l�b�q�g�u�_ �f�h�e�_�d�m�e�y�j�g�u�_ �d�Z�j�b�h�l�b�i�u �k 6 �o�j�h�f�h�k�h�f�g�u�f�b �i�h�e�h�k�Z�f�b �j�Z�a�f�_�j�h�f 
�h�l 700 �^�h 2600 �l.�i.�g. (�j�b�k. 12). �B�k�o�h�^�y �b�a �b�g�l�_�g�k�b�\�g�h�k�l�b �k�\�_�q�_�g�b�y, �l�j�_�l�v�y 
�i�h�e�h�k�Z �k�g�b�a�m �k�h�^�_�j�`�b�l �[�h�e�_�_ �h�^�g�h�c �o�j�h�f�h�k�h�f�u. �L�Z�d�b�f �h�[�j�Z�a�h�f, �]�Z�i�e�h�b�^�g�h�_ 
�q�b�k�e�h �o�j�h�f�h�k�h�f �^�j�h�`�`�_�c K. wickerhamii, �h�q�_�\�b�^�g�h, �j�Z�\�g�u�f �\�h�k�v�f�b. �< �h�l�e�b�q�b�_ 
�h�l �k�_�\�_�j�h�Z�f�_�j�b�d�Z�g�k�d�b�o �^�j�h�`�`�_�c K. lactis var. drosophilarum, �k�h�h�l�\�_�l�k�l�\�m�x�s�Z�y 
�i�h�i�m�e�y�p�b�y K. wickerhamii, �\�_�j�h�y�l�g�h, �y�\�e�y�_�l�k�y �]�_�g�_�l�b�q�_�k�d�b �]�h�f�h�]�_�g�g�h�c.  
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�J�b�k. 11. �:�g�Z�e�b�a �f�h�e�_�d�m�e�y�j�g�u�o �d�Z�j�b�h�l�b�i�h�\ �r�l�Z�f�f�h�\ K. marxianus. 1 – S. cerevisiae
YNN 295; K. marxianus: 2 – CBS 712, 3 – �:�L�L�K52486, 4 – UCD 50-16, 5 – CBS 5671, 6
– CBS 5672, 7 – CBS 5669, 8 – CBS 2762, 9 – CBS 397, 10 – �<�D�F Y-2454, 11 – CBS
4857, 12 – NRRL Y-329. �J�Z�a�f�_�j�u �o�j�h�f�h�k�h�f (�l.�i.�g.) �i�j�b�\�h�^�y�l�k�y �i�h �d�Z�j�b�h�l�b�i�b�q�_�k�d�h�f�m
�k�l�Z�g�^�Z�j�l�m S. cerevisiae YNN 235. 
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�>�j�h�`�`�b K. dobzhanskii �j�Z�k�i�j�h�k�l�j�Z�g�_�g�u �\�h �f�g�h�]�b�o �q�Z�k�l�y�o �k�\�_�l�Z �b 

�i�j�_�^�k�l�Z�\�e�y�x�l �k�h�[�h�c �m�^�h�[�g�m�x �f�h�^�_�e�v �^�e�y �i�h�i�m�e�y�p�b�h�g�g�h-�]�_�g�_�l�b�q�_�k�d�b�o 
�b�k�k�e�_�^�h�\�Z�g�b�c. �F�u �i�j�h�\�_�e�b �k�j�Z�\�g�b�l�_�e�v�g�h�_ �f�h�e�_�d�m�e�y�j�g�h�_ �b�a�m�q�_�g�b�_ 30 �r�l�Z�f�f�h�\ 
K. dobzhanskii, �\�u�^�_�e�_�g�g�u�o �\ �?�\�j�h�i�_, �K�_�\�_�j�g�h�c �:�f�_�j�b�d�_ �b �g�Z �>�Z�e�v�g�_�f �<�h�k�l�h�d�_. 
�R�l�Z�f�f�u, �b�a�h�e�b�j�h�\�Z�g�g�u�_ �\ �K�_�\�_�j�g�h�c �:�f�_�j�b�d�_ �b �g�Z �>�Z�e�v�g�_�f �<�h�k�l�h�d�_ �J�h�k�k�b�b, �Z 
�l�Z�d�`�_ �[�h�e�v�r�b�g�k�l�\�h �_�\�j�h�i�_�c�k�d�b�o �r�l�Z�f�f�h�\ �b�f�_�x�l �[�e�b�a�d�b�_ �f�h�e�_�d�m�e�y�j�g�u�_ 
�d�Z�j�b�h�l�b�i�u �k 7 �i�h�e�h�k�Z�f�b �j�Z�a�f�_�j�h�f �i�j�b�f�_�j�g�h �h�l 1040 �^�h 3130 �l.�i.�g. (�j�b�k. 13, 
�^�h�j�h�`�d�b 2–8, 10–15).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

�J�b�k. 12. �:�g�Z�e�b�a �f�h�e�_�d�m�e�y�j�g�u�o
�d�Z�j�b�h�l�b�i�h�\ �r�l�Z�f�f�h�\ K. wickerhamii.
1 – S. cerevisiae YNN 295; 2 – K.
marxianus CBS 712; 3 – K. lactis �<�D�F
Y-868; K. wickerhamii: 4 – �<�D�I�F Y-
1168, 5 – UWO85-330.5, 6 – UWO85-
396.2. �J�Z�a�f�_�j�u �o�j�h�f�h�k�h�f (�l.�i.�g.)
�i�j�b�\�h�^�y�l�k�y �i�h �d�Z�j�b�h�l�b�i�b�q�_�k�d�h�f�m
�k�l�Z�g�^�Z�j�l�m S. cerevisiae YNN 295.  

�J�b�k. 13. �:�g�Z�e�b�a �f�h�e�_�d�m�e�y�j�g�u�o �d�Z�j�b�h�l�b�i�h�\ �r�l�Z�f�f�h�\ K. dobzhanskii 1 – S. cerevisiae
YNN 295; K. dobzhanskii: 2 – CBS 2104, 3 – UWO80-28, 4 – UWO82-232, 5 – UCM Y
321, 6 – UCM Y 323, 7 – CBS 5061, 8 – CBS 5062, 9 – CECT 10147, 10 – CECT 10180,
11 – CECT 10187, 12 – CECT 10189, 295. 13 – �<�D�F Y–2745, 14 – �<�D�F Y–2744, 15 –
Gol 283. �J�Z�a�f�_�j�u �o�j�h�f�h�k�h�f (�l.�i.�g.) �i�j�b�\�h�^�y�l�k�y �i�h �d�Z�j�b�h�l�b�i�b�q�_c�d�h�f�m �k�l�Z�g�^�Z�j�l�m S.
cerevisiae YNN. 
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�K�h�]�e�Z�k�g�h �b�g�l�_�g�k�b�\�g�h�k�l�b �h�d�j�Z�r�b�\�Z�g�b�y �[�j�h�f�b�k�l�u�f �w�l�b�^�b�_�f, �i�h�e�h�k�Z IV, 
�i�h-�\�b�^�b�f�h�f�m, �y�\�e�y�_�l�k�y �^�\�h�c�g�h�c. �B�k�d�e�x�q�_�g�b�_�f �y�\�e�y�x�l�k�y �l�j�b �b�k�i�Z�g�k�d�b�o 
�r�l�Z�f�f�Z �K�?�K�L 10147, �K�?�K�L 10148 �b �K�?�K�L 10177, �h�[�e�Z�^�Z�x�s�b�_ 
�k�i�_�p�b�n�b�q�_�k�d�b�f�b �i�Z�l�l�_�j�g�Z�f�b �k 4 �i�h�e�h�k�Z�f�b, �^�\�_ �b�a �d�h�l�h�j�u�o �k�h�h�l�\�_�l�k�l�\�m�x�l 
�o�j�h�f�h�k�h�f�Z�f II �b III �k�l�Z�g�^�Z�j�l�g�h�]�h �j�Z�a�f�_�j�Z, �l�h�]�^�Z �d�Z�d �h�k�l�Z�\�r�b�_�k�y �^�\�_ �y�\�e�y�x�l�k�y 
�m�g�b�d�Z�e�v�g�u�f�b (�^�h�j�h�`�d�Z 9). �B�k�o�h�^�y �b�a �b�g�l�_�g�k�b�\�g�h�k�l�b �k�\�_�q�_�g�b�y, �l�j�b �g�b�`�g�b�_ 
�i�h�e�h�k�u �f�h�]�m�l �k�h�^�_�j�`�Z�l�v �[�h�e�_�_ �h�^�g�h�c �o�j�h�f�h�k�h�f�u. �L�Z�d�b�f �h�[�j�Z�a�h�f, �]�Z�i�e�h�b�^�g�h�_ 
�q�b�k�e�h �o�j�h�f�h�k�h�f �m �^�j�h�`�`�_�c K. dobzhanskii, �\�_�j�h�y�l�g�h, �j�Z�\�g�h �\�h�k�v�f�b. 
�H�[�g�Z�j�m�`�_�g�g�u�c �i�h�e�b�f�h�j�n�b�a�f �d�Z�j�b�h�l�b�i�h�\ �b�k�i�Z�g�k�d�b�o �r�l�Z�f�f�h�\ K. dobzhanskii 
�f�h�`�_�l �k�\�b�^�_�l�_�e�v�k�l�\�h�\�Z�l�v �h �k�m�s�_�k�l�\�h�\�Z�g�b�b �h�l�^�_�e�v�g�h�c �w�d�h�e�h�]�b�q�_�k�d�h�c 
�i�h�i�m�e�y�p�b�b. 

�K �p�_�e�v�x �b�a�m�q�_�g�b�y �i�j�b�j�h�^�g�h�]�h �i�h�e�b�f�h�j�n�b�a�f�Z �^�j�h�`�`�_�c K. dobzhanskii 
�[�u�e �i�j�h�\�_�^�_�g �Z�g�Z�e�b�a �g�m�d�e�_�h�l�b�^�g�u�o �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�_�c 5.8S-ITS-�j�Z�c�h�g�Z 
�j�>�G�D �b �f�b�l�h�o�h�g�^�j�b�Z�e�v�g�h�]�h �]�_�g�Z COX2 �m 30 �r�l�Z�f�f�h�\ �w�l�h�]�h �\�b�^�Z. �G�Z �h�[�h�b�o 
�n�b�e�h�]�_�g�_�l�b�q�_�k�d�b�o �^�_�j�_�\�v�y�o �h�l�g�h�k�b�l�_�e�v�g�h �\�g�_�r�g�_�c �]�j�m�i�i�u K. marxianus CBS 
712 �\�u�^�_�e�y�x�l�k�y �l�j�b �d�e�Z�k�l�_�j�Z (�j�b�k. 14). �I�_�j�\�u�c �d�e�Z�k�l�_�j �h�[�j�Z�a�h�\�Z�g 
�k�_�\�_�j�h�Z�f�_�j�b�d�Z�g�k�d�b�f�b �r�l�Z�f�f�Z�f�b. �G�m�d�e�_�h�l�b�^�g�u�_ �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b 5.8S-ITS 
�j�>�G�D �b �n�j�Z�]�f�_�g�l�Z �]�_�g�Z COX2 �m �[�h�e�v�r�b�g�k�l�\�Z �w�l�b�o �r�l�Z�f�f�h�\ �[�u�e�b �b�^�_�g�l�b�q�g�u. 
�>�Z�e�v�g�_�\�h�k�l�h�q�g�u�_ �b�a�h�e�y�l�u, �g�_ �h�l�e�b�q�Z�x�s�b�_�k�y �i�h �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�y�f 5.8S-ITS 
�j�>�G�D �b �]�_�g�Z COX2, �\�h�r�e�b �\ �k�h�k�l�Z�\ �\�l�h�j�h�]�h �d�e�Z�k�l�_�j�Z. �?�\�j�h�i�_�c�k�d�b�_ �r�l�Z�f�f�u 
�k�n�h�j�f�b�j�h�\�Z�e�b �l�j�_�l�b�c �d�e�Z�k�l�_�j. �I�h 5.8S-ITS-�i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�y�f �w�l�b �r�l�Z�f�f�u 
�g�_ �h�l�e�b�q�Z�e�b�k�v �f�_�`�^�m �k�h�[�h�c, �l�h�]�^�Z �d�Z�d �i�h �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�y�f �]�_�g�Z COX2, 
�h�[�j�Z�a�h�\�Z�g�g�Z�y �b�f�b �]�j�m�i�i�Z �y�\�e�y�_�l�k�y �[�h�e�_�_ �]�_�l�_�j�h�]�_�g�g�h�c, �q�_�f �]�j�m�i�i�u, 
�k�n�h�j�f�b�j�h�\�Z�g�g�u�_ �k�_�\�_�j�h�Z�f�_�j�b�d�Z�g�k�d�b�f�b �b �^�Z�e�v�g�_�\�h�k�l�h�q�g�u�f�b �b�a�h�e�y�l�Z�f�b. 
�G�m�d�e�_�h�l�b�^�g�u�_ �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b �]�_�g�Z COX2 �_�\�j�h�i�_�c�k�d�b�o �r�l�Z�f�f�h�\ 
�j�Z�a�e�b�q�Z�x�l�k�y 2–7 �g�m�d�e�_�h�l�b�^�g�u�f�b �a�Z�f�_�g�Z�f�b, �l�h�]�^�Z �d�Z�d �b�o �h�l�e�b�q�b�y �h�l �h�k�l�Z�e�v�g�u�o 
�r�l�Z�f�f�h�\ K. dobzhanskii �i�h �^�Z�g�g�h�f�m �m�q�Z�k�l�d�m �k�h�k�l�Z�\�e�y�x�l �h�l 8 �^�h 11 �a�Z�f�_�g. 

�>�e�y �[�h�e�_�_ �^�_�l�Z�e�v�g�h�]�h �b�a�m�q�_�g�b�y �]�_�g�_�l�b�q�_�k�d�h�]�h �j�h�^�k�l�\�Z �r�l�Z�f�f�h�\ 
K. dobzhanskii �j�Z�a�e�b�q�g�h�]�h �]�_�h�]�j�Z�n�b�q�_�k�d�h�]�h �i�j�h�b�k�o�h�`�^�_�g�b�y �f�u �i�j�h�\�_�e�b �I�P�J-
�Z�g�Z�e�b�a �k �f�b�d�j�h�k�Z�l�_�e�e�b�l�g�u�f �i�j�Z�c�f�_�j�h�f (GTG)5. �G�Z �h�k�g�h�\�Z�g�b�b �i�h�e�m�q�_�g�g�u�o 
�I�P�J-�i�j�h�n�b�e�_�c �b�a�m�q�_�g�g�u�_ �r�l�Z�f�f�u K. dobzhanskii �l�Z�d�`�_ �j�Z�k�i�j�_�^�_�e�b�e�b�k�v �g�Z �l�j�b 
�]�j�m�i�i�u �k�h�]�e�Z�k�g�h �b�o �]�_�h�]�j�Z�n�b�q�_�k�d�h�f�m �i�j�h�b�k�o�h�`�^�_�g�b�x (�j�b�k. 15). �<�g�m�l�j�b �d�Z�`�^�h�c 
�b�a �]�j�m�i�i �\�u�y�\�e�_�g �i�h�e�b�f�h�j�n�b�a�f �I�P�J-�i�j�h�n�b�e�_�c. �L�Z�d, �m �k�_�\�_�j�h�Z�f�_�j�b�d�Z�g�k�d�b�o 
�r�l�Z�f�f�h�\ �h�[�g�Z�j�m�`�_�g�u �l�j�b �i�h�^�]�j�m�i�i�u, �h�^�g�Z �b�a �d�h�l�h�j�u�o �h�[�j�Z�a�h�\�Z�g�Z �r�l�Z�f�f�Z�f�b, 
�\�u�^�_�e�_�g�g�u�f�b �\ �K�R�:, �Z �h�k�l�Z�e�v�g�u�_ �^�\�_ �i�j�_�^�k�l�Z�\�e�_�g�u �d�Z�g�Z�^�k�d�b�f�b �b�a�h�e�y�l�Z�f�b. 
�<�l�h�j�Z�y �]�j�m�i�i�Z, �\�d�e�x�q�Z�x�s�Z�y �_�\�j�h�i�_�c�k�d�b�_ �r�l�Z�f�f�u, �j�Z�a�^�_�e�b�e�Z�k�v �g�Z �^�\�_ 
�i�h�^�]�j�m�i�i�u. �< �i�_�j�\�m�x �i�h�^�]�j�m�i�i�m �i�h�i�Z�e�b �r�l�Z�f�f�u, �\�u�^�_�e�_�g�g�u�_ �\�h �N�j�Z�g�p�b�b �b �g�Z 
�M�d�j�Z�b�g�_, �l�h�]�^�Z �d�Z�d �\�k�_ �b�k�i�Z�g�k�d�b�_ �r�l�Z�f�f�u �\�h�r�e�b �\ �k�h�k�l�Z�\ �\�l�h�j�h�c �i�h�^�]�j�m�i�i�u. 
�>�Z�e�v�g�_�\�h�k�l�h�q�g�u�_ �b�a�h�e�y�l�u �k�n�h�j�f�b�j�h�\�Z�e�b �l�j�_�l�v�x �]�j�m�i�i�m, �d�h�l�h�j�Z�y �l�Z�d�`�_ 
�i�j�_�^�k�l�Z�\�e�_�g�Z �^�\�m�f�y �i�h�^�]�j�m�i�i�Z�f�b. 
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�J�b�k. 14. �N�b�e�h�]�_�g�_�l�b�q�_�k�d�b�c �Z�g�Z�e�b�a �g�m�d�e�_�h�l�b�^�g�u�o �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�_�c 5.8S-ITS-�j�Z�c�h�g�h�\ �j�>�G�D (�: ) �b �n�j�Z�]�f�_�g�l�Z
�f�b�l�h�o�h�g�^�j�b�Z�e�v�g�h�]�h �]�_�g�Z COX2 (�<) �^�j�h�`�`�_�c K. dobzhanskii. �I�j�b�\�h�^�y�l�k�y �a�g�Z�q�_�g�b�y �[�m�l�k�l�j�_�i�Z >50%. �R�d�Z�e�Z �k�h�h�l�\�_�l�k�l�\�m�_�l
�d�h�e�b�q�_�k�l�\�m �g�m�d�e�_�h�l�b�^�g�u�o �a�Z�f�_�g �g�Z 1000 �g�m�d�e�_�h�l�b�^�g�u�o �i�h�a�b�p�b�c. 
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�J�b�k. 15. �>�_�g�^�j�h�]�j�Z�f�f�Z �j�h�^�k�l�\�Z �r�l�Z�f�f�h�\ K. dobzhanskii, �h�k�g�h�\�Z�g�g�Z�y �g�Z �k�o�h�^�k�l�\�_ �i�h 
�I�P�J-�i�j�h�n�b�e�y�f �k �i�j�Z�c�f�_�j�h�f (GTG)5. �I�j�b�\�h�^�y�l�k�y �a�g�Z�q�_�g�b�y �[�m�l�k�l�j�_�i�Z >50. 

 
�L�Z�d�b�f �h�[�j�Z�a�h�f, �\�b� ̂ K. dobzhanskii �i�j�_�^�k�l�Z�\�e�_�g �l�j�_�f�y �]�_�h�]�j�Z�n�b�q�_�k�d�b�f�b 

�i�h�i�m�e�y�p�b�y�f�b (�_�\�j�h�i�_�c�k�d�h�c, �k�_�\�_�j�h�Z�f�_�j�b�d�Z�g�k�d�h�c �b �^�Z�e�v�g�_�\�h�k�l�h�q�g�h�c), �d�h�l�h�j�u�_ 
�h�l�e�b�q�Z�x�l�k�y �i�h �I�P�J-�i�j�h�n�b�e�y�f �k �i�j�Z�c�f�_�j�h�f (GTG)5, �Z �l�Z�d�`�_ �i�h 
�i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�y�f �\�g�m�l�j�_�g�g�b�o �l�j�Z�g�k�d�j�b�[�b�j�m�_�f�u�o �k�i�_�c�k�_�j�h�\ ITS1/ITS2 �b 
�f�b�l�h�o�h�g�^�j�b�Z�e�v�g�h�]�h �]�_�g�Z COX2. �K�h�]�e�Z�k�g�h �f�h�e�_�d�m�e�y�j�g�h�f�m �d�Z�j�b�h�l�b�i�b�j�h�\�Z�g�b�x �b 
�k�j�Z�\�g�b�l�_�e�v�g�h�f�m �Z�g�Z�e�b�a�m �g�m�d�e�_�h�l�b�^�g�u�o �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�_�c 
�f�b�l�h�o�h�g�^�j�b�Z�e�v�g�h�]�h �]�_�g�Z COX2 �\ �B�k�i�Z�g�b�b, �i�h-�\�b�^�b�f�h�f�m, �k�m�s�_�k�l�\�m�_�l 
�w�d�h�e�h�]�b�q�_�k�d�b �h�[�h�k�h�[�e�_�g�g�Z�y �k�m�[�i�h�i�m�e�y�p�b�y �w�l�h�]�h �\�b�^�Z. 

 

�A�:�D�E�X�Q�?�G�B�? 

�J�h�^ Kluyveromyces �\ �g�Z�k�l�h�y�s�_�_ �\�j�_�f�y �\�d�e�x�q�Z�_�l �]�j�m�i�i�m �b�a �q�_�l�u�j�_�o 
�]�b�[�j�b�^�b�a�b�j�m�_�f�u�o �\�b�^�h�\ K. lactis, K. marxianus, K. dobzhanskii, K. wickerhamii �b 
�l�Z�d�k�h�g�h�f�b�q�_�k�d�b �[�e�b�a�d�b�_ �^�j�h�`�`�b K. aestuarii, K. nonfermentas (Kurtzman, 2003). 
�K�h�\�j�_�f�_�g�g�Z�y �d�e�Z�k�k�b�n�b�d�Z�p�b�y �^�j�h�`�`�_�c Kluyveromyces �o�h�j�h�r�h �k�h�]�e�Z�k�m�_�l�k�y �k 
�[�b�h�e�h�]�b�q�_�k�d�h�c �d�h�g�p�_�i�p�b�_�c �\�b�^�Z, �j�Z�a�j�Z�[�h�l�Z�g�g�h�c �g�Z �\�u�k�r�b�o �w�m�d�Z�j�b�h�l�Z�o. 
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�J�h�^�k�l�\�_�g�g�u�_ �\�b�^�u K. lactis, K. marxianus, K. dobzhanskii �b K. wickerhamii �f�h�]�m�l 
�k�d�j�_�s�b�\�Z�l�v�k�y �\ �e�x�[�u�o �d�h�f�[�b�g�Z�p�b�y�o �b, �h�q�_�\�b�^�g�h, �h�[�e�Z�^�Z�x�l �h�[�s�_�c �k�b�k�l�_�f�h�c 
�l�b�i�h�\ �k�i�Z�j�b�\�Z�g�b�y (Johannsen, van der Walt, 1978; Johannsen, 1980; Naumov, 
Naumova, 2002).  

�I�j�h�\�_�^�_�g�g�u�c �g�Z�f�b �n�b�e�h�]�_�g�_�l�b�q�_�k�d�b�c �Z�g�Z�e�b�a �j�Z�a�e�b�q�g�u�o �j�Z�c�h�g�h�\ �j�>�G�D �b 
�y�^�_�j�g�h�]�h �]�_�g�Z ACT1 �i�h�^�l�\�_�j�^�b�e �]�_�g�_�l�b�q�_�k�d�h�_ �j�h�^�k�l�\�h �]�b�[�j�b�^�b�a�b�j�m�_�f�u�o �\�b�^�h�\ 
K. lactis, K. marxianus, K. dobzhanskii �b K. wickerhamii. �K �i�h�f�h�s�v�x �i�m�e�v�k-
�w�e�_�d�l�j�h�n�h�j�_�a�Z �b�g�l�Z�d�l�g�u�o �o�j�h�f�h�k�h�f�g�u�o �>�G�D �i�j�h�\�_�^�_�g�h �k�j�Z�\�g�_�g�b�_ �]�_�g�h�f�h�\ 
�m�d�Z�a�Z�g�g�u�o �\�b�^�h�\. �M�k�l�Z�g�h�\�e�_�g�h, �q�l�h �]�Z�i�e�h�b�^�g�h�_ �q�b�k�e�h �o�j�h�f�h�k�h�f �m �\�b�^�h�\ K. 
marxianus, K. dobzhanskii �b K. wickerhamii, �j�Z�\�g�h �\�h�k�v�f�b, �Z �m K. lactis – �r�_�k�l�b. 
�I�j�_�^�_�e�v�g�u�_ �j�Z�a�f�_�j�u �o�j�h�f�h�k�h�f�g�u�o �i�h�e�h�k �k�m�s�_�k�l�\�_�g�g�h �j�Z�a�e�b�q�Z�x�l�k�y �m �q�_�l�u�j�_�o 
�\�b�^�h�\, �q�l�h �i�h�a�\�h�e�y�_�l �^�b�n�n�_�j�_�g�p�b�j�h�\�Z�l�v �b�o �^�j�m�] �h�l �^�j�m�]�Z �i�h �d�Z�j�b�h�l�b�i�b�q�_�k�d�b�f 
�i�j�h�n�b�e�y�f.  

�G�Z �f�Z�l�_�j�b�Z�e�_ �r�l�Z�f�f�h�\ �j�Z�a�e�b�q�g�h�]�h �w�d�h�e�h�]�b�q�_�k�d�h�]�h �b �]�_�h�]�j�Z�n�b�q�_�k�d�h�]�h 
�i�j�h�b�k�o�h�`�^�_�g�b�y �i�j�h�\�_�^�_�g�h �b�a�m�q�_�g�b�_ �i�j�b�j�h�^�g�h�]�h �j�Z�a�g�h�h�[�j�Z�a�b�y �^�j�h�`�`�_�c K. lactis, 
K. marxianus, K. dobzhanskii �b K. wickerhamii. �I�_�j�\�u�_ �^�\�Z �\�b�^�Z �\�d�e�x�q�Z�x�l �g�Z�j�y�^�m 
�k �d�m�e�v�l�m�j�g�u�f�b �f�h�e�h�q�g�u�f�b �^�j�h�`�`�Z�f�b �^�b�d�b�_ �i�j�b�j�h�^�g�u�_ �b�a�h�e�y�l�u, �l�h�]�^�Z �d�Z�d 
�^�j�h�`�`�b K. dobzhanskii �b K. wickerhamii �h�[�b�l�Z�x�l �b�k�d�e�x�q�b�l�_�e�v�g�h �\ �i�j�b�j�h�^�_.  

�J�Z�a�^�_�e�_�g�b�_ �^�j�h�`�`�_�c K. lactis �g�Z �^�\�_ �j�Z�a�g�h�\�b�^�g�h�k�l�b K. lactis var. lactis �b K. 
lactis var. drosophilarum (Sidenberg, Lachance, 1986) �h�k�g�h�\�Z�g�h �g�Z 
�n�b�a�b�h�e�h�]�b�q�_�k�d�b�o �b �w�d�h�e�h�]�b�q�_�k�d�b�o �h�k�h�[�_�g�g�h�k�l�y�o �w�l�b�o �^�j�h�`�`�_�c; �d �i�h�k�e�_�^�g�_�c 
�j�Z�a�g�h�\�b�^�g�h�k�l�b �h�l�g�_�k�_�g�u �\�k�_ �r�l�Z�f�f�u, �g�_ �k�i�h�k�h�[�g�u�_ �n�_�j�f�_�g�l�b�j�h�\�Z�l�v �e�Z�d�l�h�a�m. 
�I�j�h�\�_�^�_�g�g�u�c �g�Z�f�b �f�h�e�_�d�m�e�y�j�g�u�c �Z�g�Z�e�b�a 73 �r�l�Z�f�f�h�\ K. lactis �j�Z�a�e�b�q�g�h�]�h 
�i�j�h�b�k�o�h�`�^�_�g�b�y �\�u�y�\�b�e �g�_�^�h�k�l�Z�l�d�b �k�m�s�_�k�l�\�m�x�s�_�c �d�e�Z�k�k�b�n�b�d�Z�p�b�b. �G�Z 
�h�k�g�h�\�Z�g�b�b �j�_�k�l�j�b�d�l�Z�a�g�h�]�h �Z�g�Z�e�b�a�Z IGS2-�j�Z�c�h�g�Z �j�>�G�D, �k�_�d�\�_�g�b�j�h�\�Z�g�b�y 
�\�g�m�l�j�_�g�g�b�o �l�j�Z�g�k�d�j�b�[�b�j�m�_�f�u�o �k�i�_�c�k�_�j�h�\ ITS1/ITS2 �b �f�h�e�_�d�m�e�y�j�g�h�]�h 
�d�Z�j�b�h�l�b�i�b�j�h�\�Z�g�b�y �h�[�g�Z�j�m�`�_�g�Z �a�g�Z�q�b�l�_�e�v�g�Z�y �]�_�l�_�j�h�]�_�g�g�h�k�l�v �l�Z�d�k�h�g�h�f�b�q�_�k�d�h�c 
�j�Z�a�g�h�\�b�^�g�h�k�l�b K. lactis var. drosophilarum, �d�h�l�h�j�Z�y �\�d�e�x�q�Z�_�l �^�_�\�y�l�v 
�]�_�g�_�l�b�q�_�k�d�b�o �i�h�i�m�e�y�p�b�c: �i�h �h�^�g�h�c �\ �?�\�j�h�i�_ (“krassilnikovii”), �K�j�_�^�g�_�c �:�a�b�b 
(“�k�j�_�^�g�_�Z�a�b�Z�l�k�d�Z�y”), �X�`�g�h�c �:�n�j�b�d�_ (“vanudenii”), �>�Z�e�v�g�_�\�h�k�l�h�q�g�h�c �:�a�b�b 
(“�\�h�k�l�h�q�g�Z�y”) �b �i�y�l�v �\ �K�_�\�_�j�g�h�c �:�f�_�j�b�d�_ (�k�h�[�k�l�\�_�g�g�h �j�Z�a�g�h�\�b�^�g�h�k�l�v var. 
drosophilarum, “phaseolosporus”, “pseudovanudenii”, “�g�h�\�Z�y” �b “�\�h�^�g�Z�y”). �M 
�r�l�Z�f�f�h�\ �m�d�Z�a�Z�g�g�u�o �i�h�i�m�e�y�p�b�c �h�[�g�Z�j�m�`�_�g�Z �m�g�b�d�Z�e�v�g�Z�y �l�j�Z�g�a�b�p�b�y �L-�K �\ 616 
�i�h�a�b�p�b�b 5.8S-ITS-�i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b �j�>�G�D (�g�m�f�_�j�Z�p�b�y �i�j�b�\�h�^�b�l�k�y �i�h �l�b�i�h�\�h�c 
�d�m�e�v�l�m�j�_ K. lactis var. lactis BKM Y-868). �H�[�g�Z�j�m�`�_�g�g�u�_ �i�h�i�m�e�y�p�b�b �b�f�_�x�l 
�j�Z�a�e�b�q�g�m�x �k�l�_�i�_�g�v �]�_�g�_�l�b�q�_�k�d�h�]�h �j�h�^�k�l�\�Z. �K�h�]�e�Z�k�g�h �n�b�e�h�]�_�g�_�l�b�q�_�k�d�h�f�m 
�Z�g�Z�e�b�a�m �g�m�d�e�_�h�l�b�^�g�u�o �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�_�c �\�g�m�l�j�_�g�g�b�o �l�j�Z�g�k�d�j�b�[�b�j�m�_�f�u�o 
�k�i�_�c�k�_�j�h�\ ITS1 �b ITS2 �g�Z�b�[�h�e�_�_ �^�b�\�_�j�]�_�g�l�g�u�f�b �y�\�e�y�x�l�k�y �i�h�i�m�e�y�p�b�b 
“�\�h�k�l�h�q�g�Z�y” �b “�\�h�^�g�Z�y”, �l�h�]�^�Z �d�Z�d �i�h�i�m�e�y�p�b�b “krassilnikovii”, “vanudenii” �b 
“�k�j�_�^�g�_�Z�a�b�Z�l�k�d�Z�y” �]�_�g�_�l�b�q�_�k�d�b �[�e�b�a�d�b �f�h�e�h�q�g�u�f �^�j�h�`�`�Z�f K. lactis var. lactis. 
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�G�Z�f�b �h�[�g�Z�j�m�`�_�g�u �f�h�e�_�d�m�e�y�j�g�u�_ �f�Z�j�d�_�j�u, �i�h�a�\�h�e�y�x�s�b�_ �^�b�n�n�_�j�_�g�p�b�j�h�\�Z�l�v 
�r�l�Z�f�f�u �i�h�k�e�_�^�g�b�o �l�j�_�o �i�h�i�m�e�y�p�b�c �h�l �f�h�e�h�q�g�u�o �^�j�h�`�`�_�c K. lactis var. lactis.  

�M�k�l�Z�g�h�\�e�_�g�h, �q�l�h �\�b� ̂K. dobzhanskii �i�j�_�^�k�l�Z�\�e�_�g �l�j�_�f�y �]�_�h�]�j�Z�n�b�q�_�k�d�b�f�b 
�i�h�i�m�e�y�p�b�y�f�b (�_�\�j�h�i�_�c�k�d�h�c, �k�_�\�_�j�h�Z�f�_�j�b�d�Z�g�k�d�h�c �b �^�Z�e�v�g�_�\�h�k�l�h�q�g�h�c), �d�h�l�h�j�u�_ 
�h�l�e�b�q�Z�x�l�k�y �i�h �I�P�J-�i�j�h�n�b�e�y�f �k �i�j�Z�c�f�_�j�h�f (GTG)5, �Z �l�Z�d�`�_ �i�h 
�i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�y�f �\�g�m�l�j�_�g�g�b�o �l�j�Z�g�k�d�j�b�[�b�j�m�_�f�u�o �k�i�_�c�k�_�j�h�\ ITS1/ITS2 �b 
�f�b�l�h�o�h�g�^�j�b�Z�e�v�g�h�]�h �]�_�g�Z COX2. �K�h�]�e�Z�k�g�h �f�h�e�_�d�m�e�y�j�g�h�f�m �d�Z�j�b�h�l�b�i�b�j�h�\�Z�g�b�x �b 
�k�j�Z�\�g�b�l�_�e�v�g�h�f�m �Z�g�Z�e�b�a�m �g�m�d�e�_�h�l�b�^�g�u�o �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�_�c 
�f�b�l�h�o�h�g�^�j�b�Z�e�v�g�h�]�h �]�_�g�Z COX2 �\ �B�k�i�Z�g�b�b, �i�h-�\�b�^�b�f�h�f�m, �k�m�s�_�k�l�\�m�_�l 
�w�d�h�e�h�]�b�q�_�k�d�b �h�[�h�k�h�[�e�_�g�g�Z�y �k�m�[�i�h�i�m�e�y�p�b�y �w�l�h�]�h �\�b�^�Z. �< �h�l�e�b�q�b�_ �h�l 
�k�_�\�_�j�h�Z�f�_�j�b�d�Z�g�k�d�b�o �^�j�h�`�`�_�c K. lactis var. drosophilarum �k�h�h�l�\�_�l�k�l�\�m�x�s�Z�y 
�i�h�i�m�e�y�p�b�y K. wickerhamii, �\�_�j�h�y�l�g�h, �y�\�e�y�_�l�k�y �]�_�g�_�l�b�q�_�k�d�b �]�h�f�h�]�_�g�g�h�c. 
�B�a�m�q�_�g�g�u�_ �g�Z�f�b �r�l�Z�f�f�u �b�f�_�e�b �b�^�_�g�l�b�q�g�u�_ �f�h�e�_�d�m�e�y�j�g�u�_ �d�Z�j�b�h�l�b�i�u �b 
�i�h�o�h�`�b�_ �I�>�J�N-�i�j�h�n�b�e�b IGS2-�j�Z�c�h�g�Z �j�>�G�D.  

�< �h�l�e�b�q�b�_ �h�l K. dobzhanskii �b K. lactis, �^�j�h�`�`�b K. marxianus �b�f�_�x�l 
�i�j�Z�d�l�b�q�_�k�d�b �b�^�_�g�l�b�q�g�u�_ �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b �\�g�m�l�j�_�g�g�b�o �l�j�Z�g�k�d�j�b�[�b�j�m�_�f�u�o 
�k�i�_�c�k�_�j�h�\ ITS1 �b ITS2. �I�j�b�q�_�f, �_�^�b�g�b�q�g�u�_ �g�m�d�e�_�h�l�b�^�g�u�_ �a�Z�f�_�g�u, 
�h�[�g�Z�j�m�`�_�g�g�u�_ �\ �w�l�h�f �j�Z�c�h�g�_ �j�>�G�D, �g�_ �k�\�y�a�Z�g�u �k �w�d�h�e�h�]�b�q�_�k�d�b�f �b/�b�e�b 
�]�_�h�]�j�Z�n�b�q�_�k�d�b�f �i�j�h�b�k�o�h�`�^�_�g�b�_�f �r�l�Z�f�f�h�\. �R�l�Z�f�f�u K. marxianus �a�g�Z�q�b�l�_�e�v�g�h 
�h�l�e�b�q�Z�x�l�k�y �i�h �g�m�d�e�_�h�l�b�^�g�u�f �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�y�f �[�h�e�_�_ �\�Z�j�b�Z�[�_�e�v�g�h�]�h �j�Z�c�h�g�Z 
�j�>�G�D – �f�_�`�]�_�g�g�u�o �k�i�_�c�k�_�j�h�\ IGS1 �b IGS2 �k�i�_�c�k�_�j�h�\. �I�j�h�\�_�^�_�g�g�u�c �g�Z�f�b 
�d�h�f�i�e�_�d�k�g�u�c �f�h�e�_�d�m�e�y�j�g�u�c �Z�g�Z�e�b�a (�k�_�d�\�_�g�b�j�h�\�Z�g�b�_ �j�Z�c�h�g�h�\ IGS1/IGS2 �j�>�G�D, 
�y�^�_�j�g�h�]�h �]�_�g�Z ACT1, RAPD-�I�P�J �k �i�j�Z�c�f�_�j�h�f OPA-11, �f�h�e�_�d�m�e�y�j�g�h�_ 
�d�Z�j�b�h�l�b�i�b�j�h�\�Z�g�b�_) �b �e�b�l�_�j�Z�l�m�j�g�u�_ �^�Z�g�g�u�_ �i�h �i�h�e�b�f�h�j�n�b�a�f�m �m�l�b�e�b�a�Z�p�b�b 
�e�Z�d�l�h�a�u (�G�Z�m�f�h�\, 2006) �k�\�b�^�_�l�_�e�v�k�l�\�m�x�l �h �]�_�g�_�l�b�q�_�k�d�h�c �g�_�h�^�g�h�j�h�^�g�h�k�l�b �\�b�^�Z 
K. marxianus �b �i�h�a�\�h�e�y�x�l �^�b�n�n�_�j�_�g�p�b�j�h�\�Z�l�v �l�j�b �i�h�i�m�e�y�p�b�b: 1) “marxianus” – 
�i�j�b�j�h�^�g�u�_ �d�h�k�f�h�i�h�e�b�l�g�u�_ �^�j�h�`�`�b, �\�d�e�x�q�Z�y �l�b�i�h�\�m�x �d�m�e�v�l�m�j�m CBS 712; 2) 
“fragilis” – �f�h�e�h�q�g�u�_, �l�Z�d�`�_ �d�h�k�f�h�i�h�e�b�l�g�u�_ �^�j�h�`�`�b �b �d�e�b�g�b�q�_�k�d�b�_ �b�a�h�e�y�l�u; 3) 
“wikenii” – �w�g�^�_�f�b�q�g�u�_ �^�j�h�`�`�b �b�a �Z�e�d�h�]�h�e�v�g�u�o �n�_�j�f�_�g�l�Z�p�b�h�g�g�u�o �i�j�h�p�_�k�k�h�\ �\ 
�X�`�g�h�c �:�n�j�b�d�_.  

�< �i�h�k�e�_�^�g�b�_ �]�h�^�u �\�k�_ �[�h�e�v�r�_ �i�h�y�\�e�y�_�l�k�y �j�Z�[�h�l �h�[ �h�[�g�Z�j�m�`�_�g�b�b 
�d�e�b�g�b�q�_�k�d�b�o �b�a�h�e�y�l�h�\ �k�j�_�^�b �d�m�e�v�l�m�j�g�u�o �^�j�h�`�`�_�c S. cerevisiae �b �h �\�h�a�f�h�`�g�h�c 
�b�o �i�Z�l�h�]�_�g�g�h�k�l�b. �I�h �f�g�h�]�b�f �f�h�e�_�d�m�e�y�j�g�u�f �f�Z�j�d�_�j�Z�f �d�e�b�g�b�q�_�k�d�b�_ �b�a�h�e�y�l�u S. 
cerevisiae �i�h�o�h�`�b �g�Z �i�_�d�Z�j�k�d�b�_ �r�l�Z�f�f�u �b, �\�_�j�h�y�l�g�h, �i�j�h�b�k�o�h�^�y�l �h�l �g�b�o 
(Hennequin et al., 2001; de Llanos et al., 2004). �F�_�^�b�p�b�g�k�d�b�_ �r�l�Z�f�f�u �\�k�l�j�_�q�Z�x�l�k�y 
�l�Z�d�`�_ �k�j�_�^�b �\�b�^�h�\ K. lactis �b K. marxianus. �I�j�h�\�_�^�_�g�g�u�c �g�Z�f�b �k�j�Z�\�g�b�l�_�e�v�g�u�c 
�Z�g�Z�e�b�a �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l �h �[�e�b�a�d�h�f �]�_�g�_�l�b�q�_�k�d�h�f �j�h�^�k�l�\�_ �f�h�e�h�q�g�u�o �b 
�]�h�k�i�b�l�Z�e�v�g�u�o �r�l�Z�f�f�h�\ Kluyveromyces. �<�k�_ �b�a�m�q�_�g�g�u�_ �d�e�b�g�b�q�_�k�d�b�_ �b�a�h�e�y�l�u �i�h 
�f�g�h�]�b�f �f�h�e�_�d�m�e�y�j�g�u�f �f�Z�j�d�_�j�Z�f �g�_ �h�l�e�b�q�Z�e�b�k�v �h�l �r�l�Z�f�f�h�\, �\�u�^�_�e�_�g�g�u�o �b�a 
�f�h�e�h�q�g�u�o �i�j�h�^�m�d�l�h�\, �b �l�Z�d�`�_ �h�[�e�Z�^�Z�e�b �k�i�h�k�h�[�g�h�k�l�v�x �k�[�j�Z�`�b�\�Z�l�v �e�Z�d�l�h�a�m. 
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�:�k�k�h�p�b�Z�p�b�y �^�j�h�`�`�_�c, �k�[�j�Z�`�b�\�Z�x�s�b�o �e�Z�d�l�h�a�m �k �f�h�e�h�q�g�u�f�b �i�j�h�^�m�d�l�Z�f�b, �Z, 
�k�e�_�^�h�\�Z�l�_�e�v�g�h, �b �k �f�e�_�d�h�i�b�l�Z�x�s�b�f�b �`�b�\�h�l�g�u�f�b �^�_�e�Z�x�l �b�o �h�q�_�\�b�^�g�u�f�b 
�i�j�Z�j�h�^�b�l�_�e�y�f�b �]�h�k�i�b�l�Z�e�v�g�u�o �r�l�Z�f�f�h�\. �K�e�_�^�m�_�l �h�l�f�_�l�b�l�v, �q�l�h �j�y� ̂
�o�Z�j�Z�d�l�_�j�b�k�l�b�d, �k�\�h�c�k�l�\�_�g�g�u�o �i�Z�l�h�]�_�g�g�u�f �^�j�h�`�`�Z�f �m�`�_ �b�f�_�x�l�k�y �m �r�l�Z�f�f�h�\ K. 
marxianus (�i�h�i�m�e�y�p�b�y “fragilis”): �h�[�j�Z�a�h�\�Z�g�b�_ �i�k�_�\�^�h�f�b�p�_�e�b�y, �m�k�l�h�c�q�b�\�h�k�l�v �d 
�i�h�\�u�r�_�g�g�h�c �l�_�f�i�_�j�Z�l�m�j�_ �b �\�u�k�h�d�Z�y �i�_�d�l�h�e�b�l�b�q�_�k�d�Z�y �Z�d�l�b�\�g�h�k�l�v. 

�I�h�e�m�q�_�g�g�u�_ �j�_�a�m�e�v�l�Z�l�u �i�h�a�\�h�e�b�e�b �g�Z�f �j�Z�a�j�Z�[�h�l�Z�l�v �w�d�k�i�j�_�k�k-�f�_�l�h�^�u 
�f�h�e�_�d�m�e�y�j�g�h�c �b�^�_�g�l�b�n�b�d�Z�p�b�b �^�j�h�`�`�_�c �j�h�^�Z Kluyveromyces. �>�e�y �h�i�j�_�^�_�e�_�g�b�y 
�\�b�^�h�\�h�c �i�j�b�g�Z�^�e�_�`�g�h�k�l�b �r�l�Z�f�f�h�\ �i�j�_�^�e�h�`�_�g�h �b�k�i�h�e�v�a�h�\�Z�l�v �j�_�k�l�j�b�d�l�Z�a�g�u�c 
�Z�g�Z�e�b�a �\�Z�j�b�Z�[�_�e�v�g�h�]�h �j�Z�c�h�g�Z �j�b�[�h�k�h�f�Z�e�v�g�h�c �>�G�D – �f�_�`�]�_�g�g�h�]�h �k�i�_�c�k�_�j�Z 
IGS2. �I�h�d�Z�a�Z�g�Z �i�j�b�]�h�^�g�h�k�l�v �I�P�J-�Z�g�Z�e�b�a�Z �k �i�j�Z�c�f�_�j�Z�f�b (GTG)5, (�: TG)5 �b 
OPA-11 �^�e�y �l�b�i�b�j�h�\�Z�g�b�y �h�l�^�_�e�v�g�u�o �r�l�Z�f�f�h�\ �b �b�a�m�q�_�g�b�y �\�g�m�l�j�b�\�b�^�h�\�h�\�]�h 
�i�h�e�b�f�h�j�n�b�a�f�Z �^�j�h�`�`�_�c Kluyveromyces. 

 
�<�U�<�H�>�U 

1. �J�Z�a�j�Z�[�h�l�Z�g �w�d�k�i�j�_�k�k-�f�_�l�h�^ �f�h�e�_�d�m�e�y�j�g�h�c �b�^�_�g�l�b�n�b�d�Z�p�b�b �\�b�^�h�\ �j�h�^�Z 
Kluyveromyces �g�Z �h�k�g�h�\�_ �j�_�k�l�j�b�d�l�Z�a�g�h�]�h �Z�g�Z�e�b�a�Z �I�P�J-
�Z�f�i�e�b�n�b�p�b�j�h�\�Z�g�g�u�o IGS2-�n�j�Z�]�f�_�g�l�h�\. �I�j�_�^�e�h�`�_�g�h �b�k�i�h�e�v�a�h�\�Z�l�v RAPD-
�I�P�J �k �i�j�Z�c�f�_�j�Z�f�b (GTG)5, (�: TG)5 �b OPA-11 �^�e�y �b�a�m�q�_�g�b�y 
�\�g�m�l�j�b�\�b�^�h�\�h�\�]�h �i�h�e�b�f�h�j�n�b�a�f�Z �^�j�h�`�`�_�c K. lactis, K. marxianus �b K. 
dobzhanskii. 

2. �<�i�_�j�\�u�_ �i�j�h�\�_�^�_�g �k�j�Z�\�g�b�l�_�e�v�g�u�c �Z�g�Z�e�b�a �]�_�g�h�f�h�\ �]�b�[�j�b�^�b�a�b�j�m�_�f�u�o 
�\�b�^�h�\ Kluyveromyces. �D�Z�j�b�h�l�b�i�b�q�_�k�d�b�f �Z�g�Z�e�b�a�h�f �m�k�l�Z�g�h�\�e�_�g�h, �q�l�h 
�]�Z�i�e�h�b�^�g�h�_ �q�b�k�e�h �o�j�h�f�h�k�h�f �m �\�b�^�h�\ K. marxianus, K. wickerhamii �b K. 
dobzhanskii �j�Z�\�g�h �\�h�k�v�f�b, �Z �m K. lactis – �r�_�k�l�b. 

3. �<�u�y�\�e�_�g�u �g�_�^�h�k�l�Z�l�d�b �k�m�s�_�k�l�\�m�x�s�_�c �d�e�Z�k�k�b�n�b�d�Z�p�b�b �^�j�h�`�`�_�c K. lactis, �Z 
�b�f�_�g�g�h �j�Z�a�^�_�e�_�g�b�_ �g�Z �^�\�_ �j�Z�a�g�h�\�b�^�g�h�k�l�b K. lactis var. lactis �b K. lactis var. 
drosophilarum. �G�Z �[�h�e�v�r�h�f �f�Z�l�_�j�b�Z�e�_ �r�l�Z�f�f�h�\ �j�Z�a�e�b�q�g�h�]�h 
�i�j�h�b�k�o�h�`�^�_�g�b�y �i�h�d�Z�a�Z�g�Z �]�_�l�_�j�h�]�_�g�g�h�k�l�v �j�Z�a�g�h�\�b�^�g�h�k�l�b K. lactis var. 
drosophilarum, �\�g�m�l�j�b �d�h�l�h�j�h�c �^�b�n�n�_�j�_�g�p�b�j�h�\�Z�g�h �^�_�\�y�l�v �]�_�g�_�l�b�q�_�k�d�b�o 
�i�h�i�m�e�y�p�b�c: �i�y�l�v �\ �K�_�\�_�j�g�h�c �:�f�_�j�b�d�_ (var. drosophilarum, 
“phaseolosporus”, “pseudovanudenii”, “�g�h�\�Z�y” �b “�\�h�^�g�Z�y”), �i�h �h�^�g�h�c �\ 
�?�\�j�h�i�_ (“krassilnikovii”), �K�j�_�^�g�_�c �:�a�b�b (“�k�j�_�^�g�_�Z�a�b�Z�l�k�d�Z�y”), �X�`�g�h�c 
�:�n�j�b�d�_ (“vanudenii”) �b �\ �>�Z�e�v�g�_�\�h�k�l�h�q�g�h�c �:�a�b�b (“�\�h�k�l�h�q�g�Z�y”).  

4. �H�[�g�Z�j�m�`�_�g�h, �q�l�h �l�b�i�h�\�h�c �\�b� ̂�j�h�^�Z Kluyveromyces – K. marxianus �y�\�e�y�_�l�k�y 
�]�_�g�_�l�b�q�_�k�d�b �g�_�h�^�g�h�j�h�^�g�u�f �b �\�d�e�x�q�Z�_�l �l�j�b �^�b�\�_�j�]�_�g�l�g�u�_ �i�h�i�m�e�y�p�b�b: 1) 
�k�h�[�k�l�\�_�g�g�h “marxianus” – �i�j�b�j�h�^�g�u�_ �d�h�k�f�h�i�h�e�b�l�g�u�_ �^�j�h�`�`�b; 2) “fragilis” 
– �f�h�e�h�q�g�u�_, �l�Z�d�`�_ �d�h�k�f�h�i�h�e�b�l�g�u�_ �^�j�h�`�`�b, �b �d�e�b�g�b�q�_�k�d�b�_ �b�a�h�e�y�l�u; 3) 
“wikenii” – �w�g�^�_�f�b�q�g�u�_ �^�j�h�`�`�b �b�a �Z�e�d�h�]�h�e�v�g�u�o �n�_�j�f�_�g�l�Z�p�b�h�g�g�u�o 
�i�j�h�p�_�k�k�h�\ �\ �X�`�g�h�c �:�n�j�b�d�_.  
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5. �M�k�l�Z�g�h�\�e�_�g�h, �q�l�h �i�h �f�g�h�]�b�f �f�h�e�_�d�m�e�y�j�g�u�f �f�Z�j�d�_�j�Z�f �d�e�b�g�b�q�_�k�d�b�_ 
�b�a�h�e�y�l�u K. lactis �b K. marxianus �g�_ �h�l�e�b�q�Z�x�l�k�y �h�l �r�l�Z�f�f�h�\ �w�l�b�o �`�_ �\�b�^�h�\, 
�\�u�^�_�e�_�g�g�u�o �b�a �f�h�e�h�q�g�u�o �i�j�h�^�m�d�l�h�\ �b, �h�q�_�\�b�^�g�h, �i�j�h�b�k�o�h�^�y�l �h�l �g�b�o.  

6. �K�j�Z�\�g�b�l�_�e�v�g�u�c �f�h�e�_�d�m�e�y�j�g�u�c �Z�g�Z�e�b�a �\�u�y�\�b�e �]�_�g�_�l�b�q�_�k�d�m�x �]�h�f�h�]�_�g�g�h�k�l�v 
�k�_�\�_�j�h�Z�f�_�j�b�d�Z�g�k�d�h�c �i�h�i�m�e�y�p�b�b �^�j�h�`�`�_�c K. wickerhamii.  

7.  �<�i�_�j�\�u�_ �i�j�h�\�_�^�_�g�h �b�a�m�q�_�g�b�_ �i�h�i�m�e�y�p�b�h�g�g�h�c �k�l�j�m�d�l�m�j�u �^�j�h�`�`�_�c K. 
dobzhanskii. �I�h�d�Z�a�Z�g�h, �q�l�h �w�l�h�l �\�b� ̂ �\�d�e�x�q�Z�_�l, �i�h �d�j�Z�c�g�_�c �f�_�j�_, �l�j�b 
�]�_�h�]�j�Z�n�b�q�_�k�d�b�_ �i�h�i�m�e�y�p�b�b (�_�\�j�h�i�_�c�k�d�m�x, �k�_�\�_�j�h�Z�f�_�j�b�d�Z�g�k�d�m�x �b 
�^�Z�e�v�g�_�\�h�k�l�h�q�g�m�x), �h�l�e�b�q�Z�x�s�b�_�k�y �i�h �g�m�d�e�_�h�l�b�^�g�u�f �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�y�f 
�j�Z�c�h�g�Z ITS1/ITS2 �j�>�G�D �b �f�b�l�h�o�h�g�^�j�b�Z�e�v�g�h�]�h �]�_�g�Z COX2, �Z �l�Z�d�`�_ �I�P�J-
�i�j�h�n�b�e�y�f�b �k �f�b�d�j�h�k�Z�l�_�e�e�b�l�g�u�f �i�j�Z�c�f�_�j�h�f (GTG)5.  

8. �K�h�a�^�Z�g�Z �[�h�e�v�r�Z�y �d�h�e�e�_�d�p�b�y �r�l�Z�f�f�h�\ �j�Z�a�e�b�q�g�u�o �\�b�^�h�\ Kluyveromyces,  
�h�o�Z�j�Z�d�l�_�j�b�a�h�\�Z�g�g�u�o �f�h�e�_�d�m�e�y�j�g�u�f�b �f�_�l�h�^�Z�f�b.  

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