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� §  ¤ ´´ÒÌ  ³¨´μ±¨¸²μÉ´μ-´Ê±²¥μÉ¨¤´ÒÌ ±μ´É ±Éμ¢
¢ ±μ³¶²¥±¸ Ì „�Š ¸ ¡¥²± ³¨ ¸¥³¥°¸É¢  £μ³¥μ¤μ³¥´μ¢

�´ ²¨§ ±μ´É ±Éμ¢  ³¨´μ±¨¸²μÉ ¸ ´Ê±²¥μÉ¨¤ ³¨ ¢ ¨´É¥·Ë¥°¸ Ì ±μ³¶²¥±-
¸μ¢ ¡¥²μ±Ä„�Š ¸ Í¥²ÓÕ ¶μ¨¸±  § ±μ´μ³¥·´μ¸É¥° „�Š-¡¥²±μ¢μ£μ Ê§´ ¢ ´¨Ö Å
¸²μ¦´ Ö § ¤ Î , É·¥¡ÊÕÐ Ö μ¤´μ¢·¥³¥´´μ£μ  ´ ²¨§  Ë¨§¨±μ-Ì¨³¨Î¥¸±¨Ì Ì · ±-
É¥·¨¸É¨± ÔÉ¨Ì ±μ´É ±Éμ¢, ¶μ§¨Í¨° ÊÎ ¸É¢ÊÕÐ¨Ì ¢ ±μ´É ±É Ì  ³¨´μ±¨¸²μÉ ¨ ´Ê-
±²¥μÉ¨¤μ¢ ¢ ¶μ¸²¥¤μ¢ É¥²Ó´μ¸ÉÖÌ ¡¥²±  ¨ „�Š ¨ ±μ´¸¥·¢ É¨¢´μ¸É¨ ÔÉ¨Ì ±μ´É ±-
Éμ¢. ’ ±¨³ μ¡· §μ³, ´¥μ¡Ìμ¤¨³μ ¸¨¸É¥³ É¨§¨·μ¢ ÉÓ ÔÉ¨ · §´μ·μ¤´Ò¥ ¤ ´´Ò¥,
¤²Ö Î¥£μ ¡Ò²  · §· ¡μÉ ´  ¡ §  ¤ ´´ÒÌ  ³¨´μ±¨¸²μÉ´μ-´Ê±²¥μÉ¨¤´ÒÌ ±μ´É ±Éμ¢
ANTPC (Aminoacid Nucleotide Type Position Conservation) ´  ¶·¨³¥·¥ ¡¥²±μ¢
¨§ ¸¥³¥°¸É¢  £μ³¥μ¤μ³¥´μ¢. �μ± § ´μ, ÎÉμ μ´  ³μ¦¥É ¡ÒÉÓ ¨¸¶μ²Ó§μ¢ ´  ¤²Ö
¸· ¢´¥´¨Ö ¨ ±² ¸¸¨Ë¨± Í¨¨ „�Š-¡¥²±μ¢ÒÌ ¨´É¥·Ë¥°¸μ¢.

� ¡μÉ  ¢Ò¶μ²´¥´  ¢ ‹ ¡μ· Éμ·¨¨ ¨´Ëμ·³ Í¨μ´´ÒÌ É¥Ì´μ²μ£¨° 	ˆŸˆ.

�·¥¶·¨´É 	¡Ñ¥¤¨´¥´´μ£μ ¨´¸É¨ÉÊÉ  Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨°. „Ê¡´ , 2012

Grokhlina T. I. et al. P10-2012-139
Database of Amino AcidÄNucleotide Contacts
in the DNA Complexes with Homeodomain Family Proteins

The analysis of amino acidÄnucleotide contacts in interfaces of the proteinÄ
DNA complexes, intended to ˇnd consistencies in the proteinÄDNA recognition, is
a complex problem that requires analysis of the physicochemical characteristics of
these contacts, of the positions of the participating amino acids and nucleotides in
the chains of the protein and the DNA, respectively, as well as conservatism of these
contacts. Thus, those heterogeneous data should be systematized. For this purpose
we have developed a database of amino acidÄnucleotide contacts ANTPC (Amino
acid Nucleotide Type Position Conservation) following the archetypal example of the
proteins in the homeodomain family. We show that it can be used for comparison
and classiˇcation of interfaces of the proteinÄDNA complexes.

The investigation has been performed at the Laboratory of Information Tech-
nologies, JINR.

Preprint of the Joint Institute for Nuclear Research. Dubna, 2012
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‚ É¥Î¥´¨¥ ¤μ¸É ÉμÎ´μ ¤²¨É¥²Ó´μ£μ ¢·¥³¥´¨ ¢ ²¨É¥· ÉÊ·¥ μ¡¸Ê¦¤ ÕÉ¸Ö ¢μ-
¶·μ¸Ò, ¸¢Ö§ ´´Ò¥ ¸ ¶·μ¡²¥³μ° Ê§´ ¢ ´¨Ö „�Š μ¶·¥¤¥²¥´´Ò³¨ ¸¥³¥°¸É¢ ³¨
¡¥²±μ¢. ‚ Î ¸É´μ¸É¨, ¶·¥¤³¥Éμ³ ¡Ê·´μ° ¤¨¸±Ê¸¸¨¨ ¡Ò²μ ¸ÊÐ¥¸É¢μ¢ ´¨¥ ±μ¤ 
„�Š-¡¥²±μ¢μ£μ Ê§´ ¢ ´¨Ö, ¢Ò· ¦¥´´μ£μ Î¥·¥§ ´¥¶μ¸·¥¤¸É¢¥´´Ò¥ ±μ´É ±ÉÒ
³¥¦¤Ê  ³¨´μ±¨¸²μÉ ³¨ ¨ ´Ê±²¥μÉ¨¤ ³¨ [1Ä3]. „²Ö · §²¨Î´ÒÌ ¢¨¤μ¢ ±μ³-
¶²¥±¸μ¢ „�Š ¸ ¡¥²± ³¨ ¡Ò²¨ ¶μ²ÊÎ¥´Ò ´¥±μÉμ·Ò¥ § ±μ´μ³¥·´μ¸É¨, ´ ¶·¨-
³¥·, μ± § ²¨¸Ó Ì · ±É¥·´Ò³¨ ±μ´É ±ÉÒ Arg:Gua ¨²¨ Asn:Ade, μ¤´ ±μ ¢ μ¡-
Ð¥³ ¸²ÊÎ ¥ ÔÉ¨ ¨ ¤·Ê£¨¥ § ±μ´μ³¥·´μ¸É¨ μ± § ²¨¸Ó ¸¶· ¢¥¤²¨¢Ò³¨ Éμ²Ó±μ
¢¥·μÖÉ´μ¸É´μ [4]. �μ¶ÒÉ±¨ ¢Ò¢¥¸É¨ ÉμÎ´Ò¥ ¶· ¢¨²  Ê§´ ¢ ´¨Ö ´¥ Ê¤ ²¨¸Ó ¢
Éμ³ Î¨¸²¥ ¶μÉμ³Ê, ÎÉμ ¢ ¶·¥¤Ò¤ÊÐ¨Ì ¨¸¸²¥¤μ¢ ´¨ÖÌ · ¸¸³ É·¨¢ ²¨¸Ó · §-
´μ·μ¤´Ò¥ ¸¥³¥°¸É¢  ±μ³¶²¥±¸μ¢ „�Š ¸ ¡¥²±μ³. �μ μÍ¥´± ³, ¸¤¥² ´´Ò³
¸ ¶μ³μÐÓÕ ¡ §Ò ¤ ´´ÒÌ SCOP [5], ¸ÊÐ¥¸É¢Ê¥É μ±μ²μ ¤¢ÊÌ ÉÒ¸ÖÎ „�Š-
¡¥²±μ¢ÒÌ ±μ³¶²¥±¸μ¢ ¨§¢¥¸É´μ° É·¥Ì³¥·´μ° ¸É·Ê±ÉÊ·Ò, ¶·¨´ ¤²¥¦ Ð¨Ì
207 ¸¥³¥°¸É¢ ³.

„²Ö  ´ ²¨§  ³Ò ¢Ò¡· ²¨ ¸¥³¥°¸É¢μ £μ³¥μ¤μ³¥´μ¢. ˆ´É¥·Ë¥°¸Ò „�ŠÄ
¡¥²μ± Ì · ±É¥·¨§ÊÕÉ¸Ö ¶μ²μ¦¥´¨¥³ ¢¥±Éμ·  Cα−Cβ ± ¦¤μ° ¨§ „�Š-¸¢Ö-
§Ò¢ ÕÐ¨Ì  ³¨´μ±¨¸²μÉ μÉ´μ¸¨É¥²Ó´μ ¢¥±Éμ·μ¢ ´μ·³ ²¥° ± ¶²μ¸±μ¸ÉÖ³ ¶ ·
μ¸´μ¢ ´¨° Å ®¸É¥·¨Î¥¸±¨³¨ ¸μμÉ´μÏ¥´¨Ö³¨¯ ¶μ � ¡μ ¨ �¥±²Õ¤μ¢μ° [6].
	± § ²μ¸Ó, ÎÉμ ¸ÊÐ¥¸É¢Ê¥É ³´μ¦¥¸É¢μ μ·¨¥´É Í¨°  ³¨´μ±¨¸²μÉ μÉ´μ¸¨É¥²Ó´μ
Ê§´ ¢ ¥³ÒÌ ¶ · μ¸´μ¢ ´¨°, ÎÉμ ¸¨²Ó´μ § É·Ê¤´Ö¥É ¶μ¨¸± μ¡Ð¨Ì ¶· ¢¨² „�Š-
¡¥²±μ¢μ£μ Ê§´ ¢ ´¨Ö. 
É¨ μ·¨¥´É Í¨¨ ± ± · § ¨ μ¶·¥¤¥²ÖÕÉ ®¸É¥·¨Î¥¸±¨¥
¸μμÉ´μÏ¥´¨Ö¯. 	¤´ ±μ £μ³¥μ¤μ³¥´Ò Ö¢²ÖÕÉ¸Ö ¸¥³¥°¸É¢μ³ ¡¥²±μ¢, ¤²Ö ±μ-
Éμ·μ£μ ¢ÒÏ¥Ê¶μ³Ö´ÊÉÒ¥ ®¸É¥·¨Î¥¸±¨¥ ¸μμÉ´μÏ¥´¨Ö¯ ¢ ¨´É¥·Ë¥°¸ Ì ¸μÌ· -
´¨²¨¸Ó ¢ ¶·μÍ¥¸¸¥ Ô¢μ²ÕÍ¨¨ ¢ É¥Î¥´¨¥ ´¥¸±μ²Ó±¨Ì ³¨²²¨μ´μ¢ ²¥É. �μ-
ÔÉμ³Ê ¤μ²¦¥´ ¸ÊÐ¥¸É¢μ¢ ÉÓ μ¶·¥¤¥²¥´´Ò° ´ ¡μ· ¶· ¢¨² Ê§´ ¢ ´¨Ö ¤²Ö ¢¸¥£μ
¸¥³¥°¸É¢  £μ³¥μ¤μ³¥´μ¢. Š·μ³¥ Éμ£μ, £μ³¥μ¤μ³¥´Ò ±μ¤¨·ÊÕÉ¸Ö £μ³¥μ¡μ±-
¸ ³¨ Å ¶·¥¤¸É ¢¨É¥²Ö³¨ μ¤´μ£μ ¨§ ´ ¨¡μ²¥¥ ±μ´¸¥·¢ É¨¢´ÒÌ ¸¥³¥°¸É¢ £¥-
´μ¢ [7]. �  · ´´¨Ì ¸É ¤¨ÖÌ · §¢¨É¨Ö £μ³¥μ¤μ³¥´Ò ±μ´É·μ²¨·ÊÕÉ ³μ·Ëμ£¥´¥§
¨ μ·£ ´μ£¥´¥§ Ô³¡·¨μ´  [8,9]. ˆ´É¥·Ë¥°¸Ò £μ³¥μ¤μ³¥´Ä„�Š ±μ´¸¥·¢ É¨¢´Ò
´  ¶·μÉÖ¦¥´¨¨ 500 ³²´ ²¥É [10] ¨ ´ ¡²Õ¤ ÕÉ¸Ö ¢μ ¢¸¥Ì ÔÊ± ·¨μÉ Ì, ¨³¥Õ-
Ð¨Ì ¶·¥¤¶μ² £ ¥³μ£μ μ¡Ð¥£μ ¶·¥¤±  [11Ä13]. ‚§ ¨³μ¤¥°¸É¢¨Ö £μ³¥μ¤μ³¥´Ä
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„�Š ¢ ±μ³¶²¥±¸ Ì ¶μ¤·μ¡´μ · ¸¸³μÉ·¥´Ò ¢ [14]. ‚¸¥ ÔÉμ ¶μ¡Ê¤¨²μ ´ ¸
¢Ò¡· ÉÓ ±μ³¶²¥±¸Ò „�Š ¸ ¡¥²± ³¨ ¨³¥´´μ ÔÉμ£μ ¸¥³¥°¸É¢  ¤²Ö ¢ÒÖ¢²¥´¨Ö
¶· ¢¨² Ê§´ ¢ ´¨Ö.

� ´¥¥ ´ ³¨ ¡Ò²¨ ¤¥É ²Ó´μ ¨§ÊÎ¥´Ò ¢¸¥ ±μ´É ±ÉÒ ¶ÖÉ¨ ±μ³¶²¥±¸μ¢ £μ³¥μ-
¤μ³¥´Ä„�Š, ¶μ²ÊÎ¥´´ÒÌ ¸ ¶μ³μÐÓÕ ·¥´É£¥´μ¸É·Ê±ÉÊ·´μ£μ  ´ ²¨§  ¸ ¢Ò¸μ-
±¨³ · §·¥Ï¥´¨¥³, ¨ ´ °¤¥´Ò ± ± ¨´¢ ·¨ ´É´Ò¥, É ± ¨ ¢ ·¨ ¡¥²Ó´Ò¥ ±μ´-
É ±ÉÒ,   § É¥³ ¶·μ ´ ²¨§¨·μ¢ ´Ò ±μ´É ±ÉÒ ·¥¶·¥§¥´É É¨¢´μ£μ ´ ¡μ·  ¨§ 22
±μ³¶²¥±¸μ¢ £μ³¥μ¤μ³¥´Ä„�Š. 	¸´μ¢´Ò³ μ¡Ñ¥±Éμ³ ÔÉμ£μ ¨¸¸²¥¤μ¢ ´¨Ö ¡Ò²¨
¨´¢ ·¨ ´É´Ò¥ ±μ´É ±ÉÒ. ŒÒ ´ Ï²¨ ¶μ§¨Í¨μ´´μ-¸¶¥Í¨Ë¨Î´Ò° ´ ¡μ· ¨´¢ -
·¨ ´É´ÒÌ ±μ´É ±Éμ¢, ±μÉμ·Ò° ¶·¨¸ÊÉ¸É¢Ê¥É ¢μ ¢¸¥Ì ¸É·Ê±ÉÊ· Ì ±μ³¶²¥±¸μ¢
£μ³¥μ¤μ³¥´Ä„�Š, ´μ μÉ¸ÊÉ¸É¢Ê¥É ¢ ±μ³¶²¥±¸ Ì „�Š ¸ ¤·Ê£¨³¨ ¡¥²± ³¨. ‡ -
³¥Î É¥²Ó´μ, ÎÉμ ÔÉμÉ ´ ¡μ· ±μ´É ±Éμ¢ Ö¢²Ö¥É¸Ö Ô¢μ²ÕÍ¨μ´´μ ±μ´¸¥·¢ É¨¢´Ò³
¤²Ö · §²¨Î´ÒÌ É ±¸μ´μ³¨Î¥¸±¨Ì £·Ê¶¶ ¸¥³¥°¸É¢  £μ³¥μ¤μ³¥´μ¢. 	´ ¢±²ÕÎ ¥É
μ¤¨´ ¢Ò¸μ±μ±μ´¸¥·¢ É¨¢´Ò° ±μ´É ±É  ¸¶ · £¨´  ¸  ¤¥´¨´μ³ ¨ ´¥¸±μ²Ó±μ
¶μ§¨Í¨μ´´μ-¸¶¥Í¨Ë¨Î´ÒÌ ±μ´É ±Éμ¢ Ëμ¸Ë É  ¸ § ·Ö¦¥´´Ò³¨  ³¨´μ±¨¸²μÉ-
´Ò³¨ μ¸É É± ³¨. ŒÒ ¶·¥¤¶μ²μ¦¨²¨, ÎÉμ ÔÉμÉ ¶·μ¸É· ´¸É¢¥´´Ò° ¨´¢ ·¨ ´É
³μ¦¥É ¸Î¨É ÉÓ¸Ö ¸¶¥Í¨Ë¨Î´Ò³ ¶· ¢¨²μ³ Ê§´ ¢ ´¨Ö ¶·¨ μ¡· §μ¢ ´¨¨ ±μ³-
¶²¥±¸μ¢ £μ³¥μ¤μ³¥´μ¢ ¸ μ¶¥· Éμ·´μ° „�Š.

‘ Í¥²ÓÕ ¶·μ¢¥·±¨  ¤¥±¢ É´μ¸É¨ ¢ÒÏ¥Ê± § ´´ÒÌ § ±μ´μ³¥·´μ¸É¥° ¨ μ¡´ -
·Ê¦¥´¨Ö ¢μ§³μ¦´ÒÌ ´μ¢ÒÌ ·¥Ï¨²¨ ¸μ§¤ ÉÓ ¡ §Ê ¤ ´´ÒÌ ANTPC (Aminoacid
Nucleotide Type Position Conservation) „�Š-¡¥²±μ¢ÒÌ ±μ´É ±Éμ¢ ¶μ ¢¸¥³ ¨§-
¢¥¸É´Ò³ ¸É·Ê±ÉÊ·´Ò³ ¤ ´´Ò³ ¸¥³¥°¸É¢  ±μ³¶²¥±¸μ¢ £μ³¥μ¤μ³¥´Ä„�Š.

1. ��ˆ‘��ˆ… ��‡› „���›• ANTPC

�  μ¸´μ¢¥ ¤ ´´ÒÌ ŸŒ� ¨ ·¥´É£¥´μ¸É·Ê±ÉÊ·´μ£μ  ´ ²¨§  ¸μ§¤ ´  ¡ § 
¤ ´´ÒÌ ANTPC, ¸μ¤¥·¦ Ð Ö ¸¢¥¤¥´¨Ö μ ±μ´É ±É Ì 68 ±μ³¶²¥±¸μ¢ Ë ±Éμ·μ¢
É· ´¸±·¨¶Í¨¨ ¸¥³¥°¸É¢  £μ³¥μ¤μ³¥´μ¢ ¸ „�Š. ‚ ´¥° μÉ· ¦¥´Ò ¸¢¥¤¥´¨Ö μ
É¨¶ Ì ¢§ ¨³μ¤¥°¸É¢¨Ö ¨ ¶μ§¨Í¨ÖÌ ±μ´É ±Éμ¢ £μ³¥μ¤μ³¥´Ä„�Š ¢ ¨Ì ¶¥·¢¨Î-
´ÒÌ ¸É·Ê±ÉÊ· Ì.

‚ ± Î¥¸É¢¥ ¶μ²¥° ¡ §Ò ¤ ´´ÒÌ μ¶·¥¤¥²¥´Ò ¨¤¥´É¨Ë¨± Éμ· ±μ³¶²¥±¸  ¢
Protein Data Bank (PDB) [15], ¸ ±μÉμ·Ò³ ¸¢Ö§ ´  μ¡Ð Ö ¨´Ëμ·³ Í¨Ö ¨§ ÔÉμ£μ
¡ ´±  ¤ ´´ÒÌ Å ±μ¤ Í¥¶¨ ¡¥²± , μ¡· §ÊÕÐ¥£μ ¤ ´´Ò° ¨´É¥·Ë¥°¸, ¡¨μ²μ£¨-
Î¥¸±¨° ¢¨¤, ± ±μÉμ·μ³Ê μ´ ¶·¨´ ¤²¥¦¨É, Ô³¶¨·¨Î¥¸±μ¥ ¨³Ö ¡¥²± , ´ §¢ ´¨¥
£¥´  ¢ £¥´μ³¥ Î¥²μ¢¥± .

�μ²Ö É ¡²¨ÍÒ ±μ´É ±Éμ¢ ¸μ¤¥·¦ É ¸²¥¤ÊÕÐÊÕ ¨´Ëμ·³ Í¨Õ:
• ¨¤¥´É¨Ë¨± Éμ· ±μ³¶²¥±¸  ¢ Protein Data Bank;
• ´μ³¥· ´Ê±²¥μÉ¨¤  ¢ ´Ê³¥· Í¨¨, £¤¥ §  ¶¥·¢Ò° ´Ê±²¥μÉ¨¤ ¶·¨´¨³ ¥É¸Ö

´ Î ²μ ´ ¨¡μ²¥¥ Î ¸Éμ ¢¸É·¥Î ÕÐ¥£μ¸Ö Ê§´ ¢ ¥³μ£μ £μ³¥μ¤μ³¥´ ³¨ ³μÉ¨¢ 
TAAT [16];
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• ´ §¢ ´¨¥ ´Ê±²¥μÉ¨¤ ;

• ¶μ§¨Í¨Õ ±μ´É ±É , É. ¥. ¨´Ëμ·³ Í¨Õ μ ´μ³¥·¥  ³¨´μ±¨¸²μÉÒ, £¤¥ §  0
¶·¨´ÖÉ ´μ³¥· ¶¥·¢μ°  ³¨´μ±¨¸²μÉÒ, ±μ´É ±É¨·ÊÕÐ¥° ¸ ¡μ²ÓÏ¨³ ¦¥²μ¡μ³
Ê§´ ¢ ¥³μ° „�Š [16];

• É¨¶ ±μ´É ±É  (¸³. É ¡². 1);

•  ³¨´μ±¨¸²μÉÊ, ¸ ±μÉμ·μ° ¢§ ¨³μ¤¥°¸É¢Ê¥É ´Ê±²¥μÉ¨¤;

• ¸É¥¶¥´Ó ±μ´¸¥·¢ É¨¢´μ¸É¨ ±μ´É ±É ; ¢ ¡ §¥ · §²¨Î ÕÉ¸Ö Î¥ÉÒ·¥ ¸É¥¶¥´¨
±μ´¸¥·¢ É¨¢´μ¸É¨: ®c¯ Å ±μ´¸¥·¢ É¨¢´Ò¥, ®m¯ Å Ê³¥·¥´´μ ±μ´¸¥·¢ É¨¢´Ò¥,
®v¯ Å ¢ ·¨ ¡¥²Ó´Ò¥, ®a¯ Å μÉ¸ÊÉ¸É¢¨¥ ±μ´É ±É .

’ ¡²¨Í  1. ’¨¶Ò „�Š-¡¥²±μ¢ÒÌ ±μ´É ±Éμ¢, ¨¸¶μ²Ó§Ê¥³Ò¥ ¢ ¡ §¥ ¤ ´´ÒÌ ANTPC

b Šμ´É ±É ´Ê±²¥μÉ¨¤Ä ³¨´μ±¨¸²μÉ  Î¥·¥§ μ¸´μ¢ ´¨¥
b! ‘ μ¡· §μ¢ ´¨¥³ ¡¨¤¥´É É´μ° ¢μ¤μ·μ¤´μ° ¸¢Ö§¨ ¸ μ¸´μ¢ ´¨¥³ „�Š
p Šμ´É ±É ´Ê±²¥μÉ¨¤Ä ³¨´μ±¨¸²μÉ  Î¥·¥§ Ëμ¸Ë É
s �Ê±²¥μÉ¨¤ ¸¢Ö§Ò¢ ¥É¸Ö ¸  ³¨´μ±¨¸²μÉμ° Î¥·¥§ ¸ Ì ·
: A³¨´μ±¨¸²μÉ  ³μ¦¥É ¸¢Ö§Ò¢ ÉÓ¸Ö ¸ ´¥¸±μ²Ó±¨³¨ ´Ê±²¥μÉ¨¤´Ò³¨

μ¸´μ¢ ´¨Ö³¨ (¡¨ËÊ·± Í¨μ´´ Ö ¸¢Ö§Ó)

„²Ö Ê¤μ¡¸É¢   ´ ²¨§  ¸μ§¤ ´Ò É ¡²¨ÍÒ ¤¢ÊÌ É¨¶μ¢, £¤¥ ¨´É¥·Ë¥°¸ ¤²Ö
± ¦¤μ£μ ¨§ ±μ³¶²¥±¸μ¢ Ê¶μ·Ö¤μÎ¥´ ²¨¡μ ¶μ  ³¨´μ±¨¸²μÉ´Ò³ ¶μ¸²¥¤μ¢ É¥²Ó-
´μ¸ÉÖ³ Ê§´ ÕÐ¥° ¸¶¨· ²¨ (É ¡². 2), ²¨¡μ ¶μ ´Ê±²¥μÉ¨¤´Ò³ ¶μ¸²¥¤μ¢ É¥²Ó´μ-
¸ÉÖ³ Ê§´ ¢ ¥³μ° „�Š (É ¡². 3).

�μ¸±μ²Ó±Ê Ê§´ ÕÐ Ö ¸¶¨· ²Ó μ·¨¥´É¨·μ¢ ´  μÉ´μ¸¨É¥²Ó´μ ¡μ²ÓÏμ£μ ¦¥-
²μ¡  ¥¤¨´μμ¡· §´μ ¢μ ¢¸¥³ ¸¥³¥°¸É¢¥ £μ³¥μ¤μ³¥´μ¢, Éμ ¶μ§¨Í¨¨  ³¨´μ±¨-
¸²μÉ ¢ ¶μ¸²¥¤μ¢ É¥²Ó´μ¸É¨ § ¤ ÕÉ ¨Ì ¶·μ¸É· ´¸É¢¥´´μ¥ ¶μ²μ¦¥´¨¥ ¢ ¨´É¥·-
Ë¥°¸ Ì.

’ ¡²¨Í  2. �¨¤¥´É É´Ò¥ ±μ´É ±ÉÒ ¸ ÊÎ ¸É¨¥³  ³¨´μ±¨¸²μÉÒ ¢ 9-°  ³¨´μ±¨¸²μÉ´μ°
¶μ§¨Í¨¨ ¢ ¸¥³¥°¸É¢¥ £μ³¥μ¤μ³¥´μ¢

idPDB
–¥¶Ó

�μ³¥· �Ê±²¥μÉ¨¤
�μ§¨Í¨Ö ’¨¶ �³¨´μ-

Šμ´¸¥·¢ É¨¢´μ¸ÉÓ
„�Š ±μ´É ±É  ±μ´É ±É  ±¨¸²μÉ 

1akh A 1 2 G 9 b! R m
1b8i B 1 2 G 9 b! R m
1lfu P 1 2 G 9 b! R m
1puf B 1 2 G 9 b! R m
1yrn A 1 2 G 9 b! R m
2d5v A 1 2 G 9 b! R m
2d5v B 1 2 G 9 b! R m
2r5y B 1 2 G 9 b! R m
2r5z B 1 2 G 9 b! R m
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’ ¡²¨Í  3. �¡Ð Ö Ì · ±É¥·¨¸É¨±  ¡¥²μ±-„�Š ±μ³¶²¥±¸μ¢, ¢±²ÕÎ¥´´ÒÌ ¢ ¡ §Ê ¤ ´´ÒÌ

Šμ¤ –¥¶Ó �¨μ²μ£¨Î¥¸±¨° 
³¶¨·¨Î¥¸±μ¥ ˆ³Ö £¥´ 
PDB ¢¨¤ ¨³Ö ¢ £¥´μ³¥ Î¥²μ¢¥± 

1ahd P Drosophila melanogaster Antennapedia HOX(A,B)(5,6)
1akhA A Saccharomyces cerevisiae Mating type protein A1 Unknown
1akhB B Saccharomyces cerevisiae mat alpha2 Unknown
1apl C Saccharomyces cerevisiae mat alpha2 Unknown
1apl D Saccharomyces cerevisiae mat alpha2 Unknown
1au7 A Rattus norvegicus Pit1 POU homeodomain POU1F1
1au7 B Rattus norvegicus Pit1 POU homeodomain POU1F1
1b72 A Homo sapiens hoxb1 HOXB1
1b72 B Homo sapiens pbx1 preBcell PBX1

leukemia homeobox
1b8i A Drosophila melanogaster Ultrabithorax HOX(A,B)7
1b8i B Drosophila melanogaster Extradenticle PBX(14)
1cqt A Homo sapiens Oct1 POU Homeodomain POU2F1
1cqt B Homo sapiens Oct1 POU Homeodomain POU2F1
1du0 A Drosophila melanogaster Engrailed EN2
1du0 B Drosophila melanogaster Engrailed EN2
1e3o C Homo sapiens Oct1 POU Homeodomain POU2F1
1fjl A Drosophila melanogaster Paired PAX7
1fjl B Drosophila melanogaster Paired PAX7
1gt0 C Homo sapiens Oct1 POU Homeodomain POU2F1
1hdd C Drosophila melanogaster Engrailed EN2
1hdd D Drosophila melanogaster Engrailed EN2
1hf0 A Homo sapiens Oct1 POU Homeodomain POU2F1
1hf0 B Homo sapiens Oct1 POU Homeodomain POU2F1
1ic8 A Homo sapiens HNF1A Hepatocyte HNF1A

nuclear factor 1a
1ic8 B Homo sapiens HNF1A Hepatocyte HNF1A

nuclear factor 1a
1ig7 A Mus musculus Msx1 homeodomain MSX1
1jgg A Drosophila melanogaster Evenskipped EVX(1,2)
1jgg B Drosophila melanogaster Evenskipped EVX(1,2)*
1k61 A Saccharomyces cerevisiae mat alpha2 Unknown
1k61 B Saccharomyces cerevisiae mat alpha2 Unknown
1k61 D Saccharomyces cerevisiae mat alpha2 Unknown
1le8 A Saccharomyces cerevisiae Mating type protein A1 Unknown
1le8 B Saccharomyces cerevisiae mat alpha2 Unknown
1lfu P Mus musculus pbx1 preBcell PBX1

leukemia homeobox
1mnm C Saccharomyces cerevisiae mat alpha2 Unknown
1mnm D Saccharomyces cerevisiae mat alpha2 Unknown
1nk2 P Drosophila melanogaster VND/NK2 protein NKX22
1o4x A Homo sapiens Oct1 POU Homeodomain POU2F1
1oct C Homo sapiens Oct1 POU Homeodomain POU2F1
1puf A Mus musculus hoxa9 HOXA9
1puf B Homo sapiens pbx1 preBcell PBX1

leukemia homeobox
1xpx A Drosophila melanogaster Homeoprospero domain PROX1
1yrn A Saccharomyces cerevisiae Mating type protein A1 Unknown
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�·μ¤μ²¦¥´¨¥ É ¡². 3

Šμ¤ –¥¶Ó �¨μ²μ£¨Î¥¸±¨° 
³¶¨·¨Î¥¸±μ¥ ˆ³Ö £¥´ 
PDB ¢¨¤ ¨³Ö ¢ £¥´μ³¥ Î¥²μ¢¥± 

1yrn B Saccharomyces cerevisiae mat alpha2 Unknown
1yz8 P Homo sapiens Pituitary homeobox 2 PITX(2,3)
1zq3 P Drosophila melanogaster bicoid protein HOX(A,B)(5,6)
2d5v A Homo sapiens one cut homeobox 1 ONECUT1
2d5v B Homo sapiens one cut homeobox 1 ONECUT1
2h1k A Homo sapiens pdx1 pancreatic PDX1

and duodenal homeobox 1
2h1k B Homo sapiens pdx1 pancreatic PDX1

and duodenal homeobox 1
2h8r A Homo sapiens HNF1 homeobox B HNF1B
2h8r B Homo sapiens HNF1 homeobox B HNF1B
2hdd A Drosophila melanogaster Engrailed EN2
2hdd B Drosophila melanogaster Engrailed EN2
2hos A Drosophila melanogaster Engrailed EN2
2hos B Drosophila melanogaster Engrailed EN2
2hot A Drosophila melanogaster Engrailed EN2
2hot B Drosophila melanogaster Engrailed EN2
2r5y A Drosophila melanogaster SCR Sex combs reduced HOXA(47)B(47)C(46)D4
2r5y B Drosophila melanogaster Extradenticle PBX(14)
2r5z A Drosophila melanogaster SCR Sex combs reduced HOXA(47)B(47)C(46)D4
2r5z B Drosophila melanogaster Extradenticle PBX(14)
3cmy A Homo sapiens PAX3 paired box 3 PAX3
3hdd A Drosophila melanogaster Engrailed EN2
3hdd B Drosophila melanogaster Engrailed EN2
9ant A Drosophila melanogaster Antennapedia HOX(A,B)(5,6)
9ant B Drosophila melanogaster Antennapedia HOX(A,B)(5,6)
ÅÅÅÅÅÅÅÅÄ
�·¨³¥Î ´¨¥. Š² ¸¸¨Ë¨± Í¨Ö £μ³¥μ¤μ³¥´μ¢ ¶μ ¸¢μ°¸É¢ ³ ¨´É¥·Ë¥°¸μ¢ (¨´¢ ·¨ ´É´μ¸ÉÓ
±μ´É ±Éμ¢).

2. ”“�Š–ˆˆ ��‡› „���›• ANTPC

‚ ¤ ´´μ³ · §¤¥²¥ ËÊ´±Í¨¨ ¡ §Ò ¤ ´´ÒÌ ¶·¥¤¸É ¢²¥´Ò ¶·¨³¥· ³¨, ¶μ-
²ÊÎ ¥³Ò³¨ ¸ ¥¥ ¶μ³μÐÓÕ. ƒ² ¢´μ° ËÊ´±Í¨¥° ANTPC Ö¢²Ö¥É¸Ö ¸μ·É¨·μ¢± 
±μ´É ±Éμ¢ ¶μ ¨Ì É¨¶Ê ¨ ¶μ§¨Í¨¨ ¢ ¶μ¸²¥¤μ¢ É¥²Ó´μ¸ÉÖÌ £μ³¥μ¤μ³¥´μ¢ ¨ „�Š.
‘·¥¤¨ ¡¨¤¥´É É´ÒÌ ¢μ¤μ·μ¤´ÒÌ ¸¢Ö§¥° (b!) ¤²Ö ±μ¤¨·ÊÕÐ¥° Í¥¶¨ „�Š ´ ¨-
¡μ²¥¥ Î ¸Éμ ¢¸É·¥Î ÕÉ¸Ö ±μ´É ±ÉÒ  ¤¥´¨´  ¢ ¶μ§¨Í¨¨ 3 ¸  ¸¶ · £¨´μ³ ¢
¶μ§¨Í¨¨ 5. 
ÉμÉ ±μ´É ±É ¶·μ¨²²Õ¸É·¨·μ¢ ´ ·¨¸. 1.


Éμ μ¤¨´ ¨§ ¸ ³ÒÌ ±μ´¸¥·¢ É¨¢´ÒÌ ±μ´É ±Éμ¢ ¢ ±μ³¶²¥±¸ Ì £μ³¥μ¤μ-
³¥´μ¢ ¸ „�Š. ‘ ¶μ³μÐÓÕ ¡ §Ò ¤ ´´ÒÌ ²¥£±μ Ê¡¥¤¨ÉÓ¸Ö, ÎÉμ ²¨ÏÓ ¤¢  ¨§
¢±²ÕÎ¥´´ÒÌ ¢ ´¥¥ ±μ³¶²¥±¸μ¢ ´¥ μ¡² ¤ ÕÉ ¡¨¤¥´É É´Ò³ ±μ´É ±Éμ³ ¢ 5-°
 ³¨´μ±¨¸²μÉ´μ° ¶μ§¨Í¨¨ Å 1k61 D, Ê ±μÉμ·μ£μ Ê§´ ¢ ´¨¥ ¶·μ¨¸Ìμ¤¨É ¸μ
¸¤¢¨£μ³ ´  Î¥ÉÒ·¥  ³¨´μ±¨¸²μÉÒ, ¨ 1le8 B, £¤¥ ¢ £μ³¥μ¤μ³¥´¥ ¨³¥¥É¸Ö ¨¸-
±Ê¸¸É¢¥´´ Ö ³ÊÉ Í¨Ö  ¸¶ · £¨´ -5 ´   ² ´¨´.
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�¨¸. 1. Šμ´É ±É  ¸¶ · £¨´  ¢ 5-° ¶μ§¨Í¨¨
Ê§´ ÕÐ¥° ¸¶¨· ²¨ ¸  ¤¥´¨´μ³ ¢ 3-° ¶μ§¨-
Í¨¨ Ê§´ ¢ ¥³μ£μ ³μÉ¨¢  „�Š ´  ¶·¨³¥·¥
±μ³¶²¥±¸  ¸ PDB ±μ¤μ³ 1akh. ‚ Ê± § ´-
´μ³ ±μ³¶²¥±¸¥ ÔÉ¨ ¶μ§¨Í¨¨ ¨³¥ÕÉ ´μ³¥· 
120 ¨ 26 ¸μμÉ¢¥É¸É¢¥´´μ. �Ê³¥· Í¨Ö  ³¨-
´μ±¨¸²μÉ ¢ Ê§´ ÕÐ¥° ¸¶¨· ²¨ μ¶·¥¤¥²Ö-
¥É¸Ö ¶¥·¢Ò³ ¶μ²Ö·´Ò³ ±μ´É ±Éμ³ ¸ „�Š,
±μÉμ·μ³Ê ¶·¨¶¨¸Ò¢ ¥É¸Ö ´μ³¥· 0 [16], ´μ
´¥ ´ Î ²μ³ ¸ ³μ° ¸¶¨· ²¨

�¨¸. 2. Šμ´É ±É  ·£¨´¨´  ¢ 9-° ¶μ§¨-
Í¨¨ Ê§´ ÕÐ¥° ¸¶¨· ²¨ ¸  ¤¥´¨´μ³ ¢μ
2-° ¶μ§¨Í¨¨ Ê§´ ¢ ¥³μ£μ ³μÉ¨¢  „�Š
´  ¶·¨³¥·¥ ±μ³¶²¥±¸  ¸ PDB ±μ¤μ³
2r5z. ‚ Ê± § ´´μ³ ±μ³¶²¥±¸¥ ÔÉ¨ ¶μ-
§¨Í¨¨ ¨³¥ÕÉ ´μ³¥·  255 ¨ 8 ¸μμÉ¢¥É-
¸É¢¥´´μ

�¨¤¥´É É´Ò¥ ±μ´É ±ÉÒ ¢¸É·¥Î ÕÉ¸Ö É ±¦¥ ¢μ ¢Éμ·μ° ´Ê±²¥μÉ¨¤´μ° ¶μ§¨-
Í¨¨, ¶·¨Î¥³ ÔÉμ ¢¸¥£¤  £Ê ´¨´, ¢§ ¨³μ¤¥°¸É¢ÊÕÐ¨° ¸  ·£¨´¨´μ³ ¢ 9-° ¶μ§¨-
Í¨¨ (¸³. ·¨¸. 2).

‘μμÉ¢¥É¸É¢ÊÕÐ Ö ¢Ò¡μ·±  ¡¥²μ±Ä„�Š ±μ³¶²¥±¸μ¢ ¨§ ¡ §Ò ¤ ´´ÒÌ
ANTPC ¶·¥¤¸É ¢²¥´  ¢ É ¡². 2. Šμ³¶²¥±¸Ò, ¨³¥ÕÐ¨¥ É ±¨¥ ±μ´É ±ÉÒ, μ¡· -
§ÊÕÉ ¶μ¤¸¥³¥°¸É¢μ £μ³¥μ¤μ³¥´μ¢, ±μ¤¨·Ê¥³ÒÌ £¥´ ³¨ É¨¶  PBX, ¥£μ £μ³μ²μ-
£ ³¨ ¨ £¥´μ³ ONECUT1,   É ±¦¥ £μ³¥μ¤μ³¥´μ³, ¸¶¥Í¨Ë¨Î´Ò³ ¤²Ö ¤·μ¦¦¥°
(É ¡². 3). 	¤´ ±μ £¥´Ò PBX ±μ¤¨·ÊÕÉ É ±¦¥ ¨ £μ³¥μ¤μ³¥´Ò, ´¥ ¸μ¤¥·¦ Ð¨¥
Ê± § ´´ÒÌ ±μ´É ±Éμ¢ (É ¡². 3).

�¸¶ · £¨´- ¤¥´¨´μ¢Ò° ±μ´É ±É ¢ 1-° (¢³¥¸Éμ 5-°, ± ± ¢ ¤·Ê£¨Ì ¸²ÊÎ ÖÌ)
 ³¨´μ±¨¸²μÉ´μ° ¶μ§¨Í¨¨ ¢¸É·¥Î ¥É¸Ö ²¨ÏÓ ¢ ¢ÒÏ¥Ê¶μ³Ö´ÊÉμ³ ±μ³¶²¥±¸¥
1k61 D (´¥ ¶μ± § ´μ). 1-Ö ¶μ§¨Í¨Ö Ê§´ ÕÐ¥° ¸¶¨· ²¨ μ¡· §Ê¥É ²¨¡μ ´¥¶μ-
²Ö·´Ò° ±μ´É ±É ¸ É¨³¨´μ³ ¢ 1-° ¶μ§¨Í¨¨ Ê§´ ¢ ¥³μ£μ ´Ê±²¥μÉ¨¤´μ£μ ³μÉ¨¢ ,
²¨¡μ, ¢ ¸²ÊÎ ¥ ´ Ìμ¦¤¥´¨Ö ¢ ´¥° ¶μ²Ö·´μ°  ³¨´μ±¨¸²μÉÒ, ¸ Ëμ¸Ë Éμ³ ¢ Éμ°
¦¥ ¶μ§¨Í¨¨ (·¨¸. 3).

‘·¥¤¨ ¸¢μ°¸É¢ ¨´É¥·Ë¥°¸μ¢ ¢ ¦´¥°Ï¨³ Ö¢²Ö¥É¸Ö ±μ´¸¥·¢ É¨¢´μ¸ÉÓ ¢Ìμ-
¤ÖÐ¨Ì ¢ ´¥£μ ±μ´É ±Éμ¢. ŒÒ μ¡´ ·Ê¦¨²¨, ÎÉμ ±μ´¸¥·¢ É¨¢´Ò³ Ö¢²Ö¥É¸Ö, ´ -
¶·¨³¥·, ±μ´É ±É É·¨¶ÉμË ´  ¢μ ¢Éμ·μ° ¶μ§¨Í¨¨  ³¨´μ±¨¸²μÉ´μ° ¶μ¸²¥¤μ¢ -
É¥²Ó´μ¸É¨ ¸ Ëμ¸Ë Éμ³ ´Ê±²¥μÉ¨¤  É ±¦¥ ¢μ 2-° ¶μ§¨Í¨¨, ´μ ´Ê±²¥μÉ¨¤´μ°
¶μ¸²¥¤μ¢ É¥²Ó´μ¸É¨ Ê§´ ¢ ¥³μ£μ ³μÉ¨¢  „�Š. ‚ μ¤´μ³ ¸²ÊÎ ¥ ÔÉμÉ É·¨¶Éμ-
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�¨¸. 3. Šμ´É ±ÉÒ ¤¢ÊÌ  ¸¶ · £¨´μ¢ ¢ 5-³ ¨
1-³ ¶μ²μ¦¥´¨¨, · §²¨Î ÕÐ¨Ì¸Ö ´  Î¥ÉÒ·¥
¶μ§¨Í¨¨ (μ¤¨´ ¢¨Éμ± ¸¶¨· ²¨) ¢  ³¨´μ-
±¨¸²μÉ´μ° ¶μ¸²¥¤μ¢ É¥²Ó´μ¸É¨ Ê§´ ÕÐ¥°
¸¶¨· ²¨. 	´¨ ¢§ ¨³μ¤¥°¸É¢ÊÕÉ ¸  ¤¥´¨-
´μ³ ¢ ¶μ²μ¦¥´¨¨ 3 ´Ê±²¥μÉ¨¤´μ£μ ³μÉ¨¢ 
¨ ¶·¨´ ¤²¥¦ Ð¨³ ¥³Ê Ëμ¸Ë Éμ³, ¸μμÉ¢¥É-
¸É¢¥´´μ, ´  ¶·¨³¥·¥ ±μ³¶²¥±¸  ¸ PDB-
±μ¤μ³ 1b8i, μ¸É É± ³¨  ¸¶ · £¨´  254 ¨
250 ¨ ´Ê±²¥μÉ¨¤μ³  ¤¥´¨´-21

�¨¸. 4. ˆ´¢ ·¨ ´É´Ò° ±μ´É ±É  ·£¨-
´¨´  ¢ 7-° ¶μ§¨Í¨¨  ³¨´μ±¨¸²μÉ´μ°
¶μ¸²¥¤μ¢ É¥²Ó´μ¸É¨ Ê§´ ÕÐ¥° ¸¶¨-
· ²¨ ¸ Ëμ¸Ë Éμ³ ´Ê±²¥μÉ¨¤  ¢ 5-°
¶μ§¨Í¨¨ Ê§´ ¢ ¥³μ£μ ³μÉ¨¢  μ¡· É-
´μ° Í¥¶¨ „�Š, ´  ¶·¨³¥·¥  ·£¨´¨´ -
122 ¨  ¤¥´¨´ -16 (±μ³¶²¥³¥´É ·´μ£μ
É¨³¨´Ê-29) ±μ³¶²¥±¸  ¸ PDB-±μ¤μ³
1akh

Ë ´ § ³¥´¥´ ´  Ë¥´¨² ² ´¨´. ’μ£¤ , ± ± ³Ò § ³¥É¨²¨ · ´¥¥ [17], ¢ Ê§´ ¢ ´¨¨
ÊÎ ¸É¢Ê¥É  Í¥É É-¨μ´, ±μ´É ±É¨·ÊÕÐ¨° ¸¢μ¥° ³¥É¨²Ó´μ° £·Ê¶¶μ° ¸ Ë¥´¨² ² -
´¨´μ³,   ± ·¡μ±¸¨²Ó´μ° £·Ê¶¶μ° μ¡· §ÊÕÐ¨° ¢μ¤μ·μ¤´ÊÕ ¸¢Ö§Ó ¸ Ëμ¸Ë Éμ³.

…Ð¥ ¡μ²¥¥ ±μ´¸¥·¢ É¨¢´Ò³ Ö¢²Ö¥É¸Ö ±μ´É ±É  ·£¨´¨´  ¢ 7-° ¶μ§¨Í¨¨
 ³¨´μ±¨¸²μÉ´μ° ¶μ¸²¥¤μ¢ É¥²Ó´μ¸É¨ ¸ Ëμ¸Ë Éμ³ ´Ê±²¥μÉ¨¤  ¢ 5-° ¶μ§¨Í¨¨
Ê§´ ¢ ¥³μ£μ ³μÉ¨¢  μ¡· É´μ° Í¥¶¨ „�Š (·¨¸. 4). 
Éμ ¥¤¨´¸É¢¥´´Ò° ±μ´¸¥·-
¢ É¨¢´Ò° ±μ´É ±É £μ³¥μ¤μ³¥´  ¸ μ¡· É´μ° Í¥¶ÓÕ „�Š.

� §  ¤ ´´ÒÌ ANTPC ¶μ§¢μ²Ö¥É Ê¸É ´ ¢²¨¢ ÉÓ ¢¨¤μ¢ÊÕ ¸¶¥Í¨Ë¨Î´μ¸ÉÓ
¨²¨ Ê´¨¢¥·¸ ²Ó´μ¸ÉÓ ±μ´É ±Éμ¢. ŒÒ μ¡´ ·Ê¦¨²¨, ÎÉμ ±μ´É ±É ¸¥·¨´  ¢ ´Ê²¥-
¢μ°  ³¨´μ±¨¸²μÉ´μ° ¶μ§¨Í¨¨ ¸ 7-³ ´Ê±²¥μÉ¨¤μ³ μ¡· É´μ° Í¥¶¨ ¶·¨¸ÊÉ¸É¢Ê¥É
Ê É·¥Ì ¡¨μ²μ£¨Î¥¸±¨Ì ¢¨¤μ¢: ¤·μ§μË¨²Ò, ³ÒÏ¨ ¨ Î¥²μ¢¥± , ¨ ´¥ ¶·¨¸ÊÉ-
¸É¢Ê¥É ¢ £μ³¥μ¤μ³¥´ Ì ¤·μ¦¦¥°. 
Éμ ´ ¡²Õ¤¥´¨¥ ¨ ¸· ¢´¨É¥²Ó´Ò°  ´ ²¨§
 ³¨´μ±¨¸²μÉ´ÒÌ ¶μ¸²¥¤μ¢ É¥²Ó´μ¸É¥° £μ³¥μ¤μ³¥´μ¢ ³μ£ÊÉ ¡ÒÉÓ ¶μ²¥§´Ò ¶·¨
·¥Ï¥´¨¨ ´¥±μÉμ·ÒÌ § ¤ Î Ô¢μ²ÕÍ¨¨ £μ³¥μ¤μ³¥´μ¢.

‡�Š‹�—…�ˆ…

� Ï ¶μ¤Ìμ¤ ¸μ¸Éμ¨É ¢ Éμ³, ÎÉμ¡Ò · §· ¡μÉ ÉÓ ¡ §Ò ¤ ´´ÒÌ ¤²Ö μÉ¤¥²Ó-
´ÒÌ ¸¥³¥°¸É¢ „�Š-Ê§´ ÕÐ¨Ì ¡¥²±μ¢,   § É¥³ μ¡Ñ¥¤¨´¨ÉÓ ¨Ì ¶μ μ¶·¥¤¥²¥´´Ò³
¶· ¢¨² ³ ¢ ¥¤¨´Ò° ¡ ´± ¤ ´´ÒÌ ±μ´É ±Éμ¢ ¡¥²μ±Ä„�Š. � §  ¤ ´´ÒÌ ANTPC
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¤²Ö ¸¥³¥°¸É¢  £μ³¥μ¤μ³¥´μ¢ ¶μ§¢μ²Ö¥É ¸¨¸É¥³ É¨§¨·μ¢ ÉÓ · §´μ·μ¤´Ò¥ ¤ ´-
´Ò¥, É ±¨¥ ± ± ¶μ§¨Í¨¨ ¨ Ë¨§¨±μ-Ì¨³¨Î¥¸±¨¥ ¸¢μ°¸É¢  ¢¸¥Ì ±μ´É ±Éμ¢ ¢ ¨´-
É¥·Ë¥°¸ Ì ¡¥²±μ¢ ¤ ´´μ£μ ¸¥³¥°¸É¢  ¸ „�Š. Š·μ³¥ Éμ£μ, ´ Ï  ¡ §  ¤ ´´ÒÌ
¶μ§¢μ²Ö¥É ·¥Ï ÉÓ § ¤ Î¨ ¸· ¢´¥´¨Ö ¨ ±² ¸¸¨Ë¨± Í¨¨ ¨´É¥·Ë¥°¸μ¢ ¡¥²μ±Ä
„�Š. ‚¸¥ ÔÉμ É·Ê¤´μ ¡Ò²μ ¡Ò ¸¤¥² ÉÓ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ μ¡Ð¥¶·¨´ÖÉÒÌ ¢
´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ³¥Éμ¤μ¢ ¨ ¶μ¤Ìμ¤μ¢ ± ¸μ§¤ ´¨Õ  ´ ²μ£¨Î´ÒÌ ¡ § ¤ ´´ÒÌ,
¢±²ÕÎ ÕÐ¨Ì ¡μ²ÓÏμ¥ · §´μμ¡· §¨¥ ¸¥³¥°¸É¢ „�Š-Ê§´ ÕÐ¨Ì ¡¥²±μ¢. �¥Ï¨ÉÓ
Ê± § ´´Ò¥ § ¤ Î¨ Ê¤ ¥É¸Ö ¨³¥´´μ ¶μÉμ³Ê, ÎÉμ ¡Ò²μ · ¸¸³μÉ·¥´μ ²¨ÏÓ μ¤´μ
¸¥³¥°¸É¢μ „�Š-Ê§´ ÕÐ¨Ì ¡¥²±μ¢.

� ¡μÉ  ¶μ¤¤¥·¦ ´  �””ˆ, £· ´É No. 11-07-00374.
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