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�μ¤Ìμ¤Ò ± ³ É¥³ É¨Î¥¸±μ³Ê ³μ¤¥²¨·μ¢ ´¨Õ Ô±¸¶·¥¸¸¨¨ recA-,
umuD-£¥´μ¢ ¡ ±É¥·¨° Escherichia coli ¶·¨ “”-μ¡²ÊÎ¥´¨¨

�·¥¤¸É ¢²¥´Ò ¸μ¢·¥³¥´´Ò¥ ·¥§Ê²ÓÉ ÉÒ ¨¸¸²¥¤μ¢ ´¨° Ô±¸¶·¥¸¸¨¨ recA-,
umuD-£¥´μ¢ ¸¨¸É¥³Ò SOS-·¥¶ · Í¨¨ Ê ±² ¸¸¨Î¥¸±μ£μ μ¡Ñ¥±É  · ¤¨ Í¨μ´´μ-
£¥´¥É¨Î¥¸±¨Ì ¨¸¸²¥¤μ¢ ´¨° Å ¡ ±É¥·¨° Escherichia coli ¶μ¸²¥ ¢μ§¤¥°¸É¢¨Ö Ê²Ó-
É· Ë¨μ²¥Éμ¢μ£μ μ¡²ÊÎ¥´¨Ö. � ¸¸³μÉ·¥´ ¶·¨´Í¨¶¨ ²Ó´μ ´μ¢Ò° ³¥Éμ¤  ´ ²¨§ 
Ô±¸¶·¥¸¸¨¨ SOS-£¥´μ¢. �μ± § ´μ, ÎÉμ ¸ ¶μ³μÐÓÕ ¤ ´´μ£μ ³¥Éμ¤  ¢μ§³μ¦´μ ¡μ-
²¥¥ ÉμÎ´μ μ¶·¥¤¥²¨ÉÓ Ì · ±É¥· ¨´¤Ê±Í¨¨ ·Ö¤  £¥´μ¢ SOS-¸¨¸É¥³Ò. ‚ · ¡μÉ¥
¶·¥¤¸É ¢²¥´ ¢μ§³μ¦´Ò° ¶μ¤Ìμ¤ ± ³ É¥³ É¨Î¥¸±μ³Ê μ¶¨¸ ´¨Õ SOS-μÉ¢¥É  ±²¥-
Éμ± ¶ÊÉ¥³ ¶μ¸É·μ¥´¨Ö ¸¨¸É¥³Ò ¤¨ËË¥·¥´Í¨ ²Ó´ÒÌ Ê· ¢´¥´¨°.

� ¡μÉ  ¢Ò¶μ²´¥´  ¢ ‹ ¡μ· Éμ·¨¨ · ¤¨ Í¨μ´´μ° ¡¨μ²μ£¨¨ �ˆŸˆ.
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The Approaches to Mathematical Modeling of recA, umuD Genes Expression
in Bacteria Escherichia coli after UV-Irradiation

The modern data of recA, umuD genes expression of the system of SOS-repair
at classical object of radiation genetic researches Å bacteria Escherichia coli, after
ultraviolet irradiation are presented. Essentially a new method of analysis of SOS-
genes expression is considered. It was shown that using this method it is possible to
determine the character of induction of some SOS-genes more precisely. The possible
approach to the mathematical description of SOS-response of cells by construction
of the system of the differential equations is presented.

The investigation has been performed at the Laboratory of Radiation Biology,
JINR.
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ŒÊÉ Í¨μ´´Ò° ¶·μÍ¥¸¸ Ê ±²¥Éμ± ¡ ±É¥·¨° Escherichia coli ¶·¨ ¤¥°¸É¢¨¨
· §²¨Î´ÒÌ É¨¶μ¢ ¨§²ÊÎ¥´¨° ¨ Ì¨³¨Î¥¸±¨Ì „�Š-É·μ¶´ÒÌ  £¥´Éμ¢ ±μ´É·μ²¨-
·Ê¥É¸Ö ·Ö¤μ³ £¥´μ¢, ¢Ìμ¤ÖÐ¨Ì ¢ ¸¨¸É¥³Ê SOS-·¥¶ · Í¨¨ £¥´¥É¨Î¥¸±¨Ì ¶μ¢·¥-
¦¤¥´¨°. ˆ§¢¥¸É´μ, ÎÉμ SOS-·¥£Ê²μ´ ±²¥Éμ± E. coli ¢±²ÕÎ ¥É ¢ ¸¥¡Ö ¡μ²¥¥ 40
¨´¤ÊÍ¨¡¥²Ó´ÒÌ £¥´μ¢, ¢ Éμ³ Î¨¸²¥ £¥´Ò recA, lexA, umuDC, polB, recN, sulA,
uvrA, uvrB, uvrD.

‚ ¦´¥°Ï¨³¨ ¨§ ¢¸¥£μ ±μ³¶²¥±¸  £¥´μ¢ SOS-¸¨¸É¥³Ò Ö¢²ÖÕÉ¸Ö recA, lexA,
umuD, umu‘, ÊÎ ¸É¢ÊÕÐ¨¥ ¢ Ëμ·³¨·μ¢ ´¨¨ ¡¥²±μ¢μ£μ ±μ³¶²¥±¸  UmuD′

2C
(„�Š-¶μ²¨³¥· §Ò V), ¸¶μ¸μ¡´μ£μ μ¸ÊÐ¥¸É¢²ÖÉÓ umuDC-§ ¢¨¸¨³Ò° ¸¨´É¥§
„�Š ¶μ ³ É·¨Í¥, ¸μ¤¥·¦ Ð¥° ¶μ¢·¥¦¤¥´¨Ö (translesion synthesis Å TLS).
�¥ ²¨§ Í¨Ö ÔÉμ£μ ¶·μÍ¥¸¸  ¸¶μ¸μ¡¸É¢Ê¥É § ±·¥¶²¥´¨Õ ¡μ²ÓÏ¨´¸É¢  ³ÊÉ Í¨°
¶·¨ ¤¥°¸É¢¨¨ ¨§²ÊÎ¥´¨° ¨ Ì¨³¨Î¥¸±¨Ì  £¥´Éμ¢.

‘ ÊÎ¥Éμ³ · ´¥¥ · §· ¡μÉ ´´ÒÌ ´ ³¨ ¶μ¤Ìμ¤μ¢ [3] ¢μ§³μ¦´μ ¶μ¸É·μ¥´¨¥
³ É¥³ É¨Î¥¸±μ° ³μ¤¥²¨, μ¶¨¸Ò¢ ÕÐ¥° ±¨´¥É¨±Ê μ¡· §μ¢ ´¨Ö ¨ ËÊ´±Í¨μ´¨-
·μ¢ ´¨¥ ¢ ¦´¥°Ï¨Ì ¡¥²±μ¢ÒÌ ±μ³¶²¥±¸μ¢: UmuD′

2C, UmuDD′C, UmuD2C.
‚ ¶μ¸²¥¤´¥¥ ¢·¥³Ö ¶μ²ÊÎ¥´Ò Ô±¸¶¥·¨³¥´É ²Ó´Ò¥ ¤ ´´Ò¥ ¶μ Ô±¸¶·¥¸¸¨¨

·Ö¤  £¥´μ¢ SOS-¸¨¸É¥³Ò. ‚ Ô±¸¶¥·¨³¥´É Ì ¶μ¸²¥¤´¨Ì ²¥É ¤¨´ ³¨±  SOS-
μÉ¢¥É  ¨¸¸²¥¤Ê¥É¸Ö ´¥ Éμ²Ó±μ ´  Ê·μ¢´¥ Í¥²μ° ¶μ¶Ê²ÖÍ¨¨ ±²¥Éμ±, ´μ ¨ ´ 
Ê·μ¢´¥ ¨´¤¨¢¨¤Ê ²Ó´μ° ±²¥É±¨ in vivo.

’ ±μ° ¶μ¤Ìμ¤ Ö¢¨²¸Ö ± Î¥¸É¢¥´´μ ´μ¢Ò³ Ï £μ³ ¢ ¶μ´¨³ ´¨¨ SOS-μÉ¢¥É 
£¥´¥É¨Î¥¸±μ° ¸¥É¨, É ± ± ± ¶·¨ ¥£μ ¨¸¶μ²Ó§μ¢ ´¨¨ ¡Ò²¨ ¶μ²ÊÎ¥´Ò ¶·¨´Í¨-
¶¨ ²Ó´μ ´μ¢Ò¥ ¤ ´´Ò¥ ¶μ ¨´¤Ê±Í¨¨ ·Ö¤  SOS-£¥´μ¢, ¢ Éμ³ Î¨¸²¥ recA ¨
umuD. ‚ Î ¸É´μ¸É¨, ¡Ò²μ μÉ³¥Î¥´μ, ÎÉμ ±·μ³¥ μÉ¢¥É  ¸ ¥¤¨´¸É¢¥´´Ò³ ¶¨-
±μ³  ±É¨¢´μ¸É¨ ¶·μ³μÉμ· , ´ ¡²Õ¤ ¥³μ£μ ¢ ¶μ¶Ê²ÖÍ¨¨ ±²¥Éμ±, ¶·¨¸ÊÉ¸É¢Ê¥É
¨ ¢Ò¸μ±μ¸É·Ê±ÉÊ·¨·μ¢ ´´Ò° μÉ¢¥É, £¤¥ ¨³¥¥É ³¥¸Éμ ÉμÎ´ Ö ¢·¥³¥´´ Ö ³μ¤Ê-
²ÖÍ¨Ö Ê·μ¢´Ö £¥´´μ° Ô±¸¶·¥¸¸¨¨. ‚ · ¡μÉ¥ [1] ¡Ò² μ¡´ ·Ê¦¥´ ±μ²¥¡ É¥²Ó´Ò°
Ì · ±É¥·  ±É¨¢´μ¸É¨ ¶·μ³μÉμ·  recA. Š·μ³¥ Éμ£μ, ·¥§Ê²ÓÉ ÉÒ Ô±¸¶¥·¨³¥´Éμ¢
¶μ± §Ò¢ ÕÉ, ÎÉμ Î¨¸²μ ¶¨±μ¢  ±É¨¢´μ¸É¨ ¶·μ³μÉμ·  ¢μ§· ¸É ¥É ¸ Ê¢¥²¨Î¥´¨¥³
Ê·μ¢´Ö ¶μ¢·¥¦¤¥´¨° „�Š. ’ ±, ¶μ¸²¥ μ¡²ÊÎ¥´¨Ö ¶·¨ ¤μ§¥ “” ¢ 10 „¦/³2

´ ¡²Õ¤ ¥É¸Ö ¥¤¨´¸É¢¥´´Ò° ¶¨± ¸¶Ê¸ÉÖ 25 ³¨´, ¶μ¸²¥ μ¡²ÊÎ¥´¨Ö ¶·¨ ¤μ§¥ ¢
20 „¦/³2 ¢μ§´¨± ÕÉ ¤¢  ¶¨±   ±É¨¢´μ¸É¨ ¸¶Ê¸ÉÖ 29 ¨ 57 ³¨´ ¸μμÉ¢¥É¸É¢¥´´μ.
‚ ·¥§Ê²ÓÉ É¥ μ¡²ÊÎ¥´¨Ö ¶·¨ ¤μ§¥ ¢ 50 „¦/³2 ¢μ§´¨± ÕÉ É·¨ ¶¨±  ¸ ¢·¥³¥´ ³¨,
¶·¨¡²¨§¨É¥²Ó´μ · ¢´Ò³¨ 44, 82 ¨ 123 ³¨´ ¸μμÉ¢¥É¸É¢¥´´μ. �´ ²μ£¨Î´Ò¥ ¤ ´-
´Ò¥ ¡Ò²¨ ´ °¤¥´Ò ¨ ¤²Ö umuD-£¥´  [1].
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‚ · ¡μÉ¥ [2] ¡Ò²  · §· ¡μÉ ´  ³ É¥³ É¨Î¥¸± Ö ³μ¤¥²Ó ·¥£Ê²ÖÍ¨¨ SOS-
μÉ¢¥É  ±²¥Éμ± E. coli ¶·¨ “”-μ¡²ÊÎ¥´¨¨. ‘ ÊÎ¥Éμ³ ±μ²¥¡ É¥²Ó´μ£μ Ì · ±É¥· 
Ô±¸¶·¥¸¸¨¨ recA-£¥´  ¢ Ìμ¤¥ SOS-μÉ¢¥É  ¤ ´´ Ö ³μ¤¥²Ó ¡Ò²  ¶¥·¥¸³μÉ·¥´ 
[3] ¨ ¶μ²ÊÎ¥´Ò ¡μ²¥¥ ÉμÎ´Ò¥ ·¥Ï¥´¨Ö, ¢ Î ¸É´μ¸É¨, ¤²Ö RecA-¡¥²±  ¨ ¤²Ö
¶·μÉ¥ §Ò (RecA*). �μ²ÊÎ¥´´Ò¥ ¤ ´´Ò¥ ¸μ£² ¸ÊÕÉ¸Ö ¸ Ô±¸¶¥·¨³¥´É ²Ó´Ò³¨
·¥§Ê²ÓÉ É ³¨, ± ¸ ÕÐ¨³¨¸Ö ¨¸¸²¥¤μ¢ ´¨° ·¥£Ê²ÖÍ¨¨ ¢·¥³¥´´μ°  ±É¨¢´μ¸É¨
¶·μ¤Ê±Éμ¢ umuDC-μ¶¥·μ´ . ’ ±, ¢ · ¡μÉ¥ [4] ¡Ò²  ¨¸¸²¥¤μ¢ ´  ¤¨´ ³¨± 
UmuD ¨ UmuD′. �Ò²¨ ¶·¥¤¸É ¢²¥´Ò ¤ ´´Ò¥, É ±¦¥ Ê± §Ò¢ ÕÐ¨¥ ´  ±μ-
²¥¡ É¥²Ó´Ò° Ì · ±É¥· ¤¨´ ³¨±¨ ¶·μ¤Ê±Éμ¢ UmuD ¨ UmuD′. Š·μ³¥ Éμ£μ,
¶μ± § ´μ, ÎÉμ · ¸¶·¥¤¥²¥´¨¥ ¶¨±μ¢ UmuD ¶μ ¢·¥³¥´¨ § ¢¨¸¨É μÉ ±μ²¨Î¥¸É¢ 
¶μ¢·¥¦¤¥´¨°, ¶μ²ÊÎ¥´´ÒÌ ±²¥É±μ° (·¨¸. 1).

�¨¸. 1. „¨´ ³¨±  ¸¨´É¥§  ¡¥²±μ¢ UmuD ¨ UmuD′ ¢ Ìμ¤¥ μÉ¢¥É  ´  ¶μ¢·¥¦¤¥´¨Ö „�Š.
D Å ¶μ§¨Í¨Ö UmuD; D′ Å ¶μ§¨Í¨Ö UmuD′; CR Å ±μ´É·μ²Ó ·¥ ±Í¨¨. ˆ§³¥·¥´¨Ö
¶·μ¢μ¤¨²¨¸Ó ¢ ±Ê²ÓÉÊ· Ì ¶μ¸²¥ Ô±¸¶μ´¥´Í¨ ²Ó´μ£μ ·μ¸É  [4]

‘ ÊÎ¥Éμ³ ¨§²μ¦¥´´μ£μ Í¥²ÓÕ ´ ¸ÉμÖÐ¥° · ¡μÉÒ Ö¢¨²μ¸Ó ³μ¤¥²¨·μ¢ ´¨¥
±¨´¥É¨±¨ Ô±¸¶·¥¸¸¨¨ μ¸´μ¢´ÒÌ £¥´μ¢, ÊÎ ¸É¢ÊÕÐ¨Ì ¢ μ¡· §μ¢ ´¨¨ ³Ê²ÓÉ¨-
Ë¥·³¥´É´μ£μ ±μ³¶²¥±¸ , Ëμ·³¨·ÊÕÐ¥£μ¸Ö ¢ Ìμ¤¥ SOS-μÉ¢¥É  ±²¥Éμ± E. coli
¶·¨ “”-μ¡²ÊÎ¥´¨¨, ¨ ¢¥¤ÊÐ¥£μ TLS.

Œ�’…Œ�’ˆ—…‘Š�Ÿ Œ�„…‹œ

Š ·É¨´Ê · ¸¶·¥¤¥²¥´¨Ö Ë· ±Í¨°, ¶μ²ÊÎ¥´´ÊÕ ¢ Ô±¸¶¥·¨³¥´É¥ (·¨¸. 1),
³μ¦´μ ¨´É¥·¶·¥É¨·μ¢ ÉÓ ¢ ¢¨¤¥ ±·¨¢ÒÌ, ¶·¥¤¸É ¢¨¢ ¢¨§Ê ²Ó´μ¥ ¶μÖ¢²¥´¨¥
Ë· ±Í¨° ¢ μÉ´μ¸¨É¥²Ó´ÒÌ ¥¤¨´¨Í Ì. „ ´´ Ö ¶·μÍ¥¤Ê·  ¡Ò²  ¢Ò¶μ²´¥´  ¸
¶μ³μÐÓÕ ¶·μ£· ³³´μ£μ ¶ ±¥É  Microcal(TM) Origin ver. 6.0. �¥§Ê²ÓÉ ÉÒ
¶·μ¢¥¤¥´´ÒÌ ¶·¥μ¡· §μ¢ ´¨° ¶·¥¤¸É ¢²¥´Ò ´  ·¨¸. 2, 3.

� ¸¸³μÉ·¨³ ¶·μÍ¥¸¸Ò, ¸¢Ö§ ´´Ò¥ ¸ Ëμ·³¨·μ¢ ´¨¥³ μ¤´μ£μ ¨§ £² ¢´¥°Ï¨Ì
¡¥²±μ¢ÒÌ ±μ³¶²¥±¸μ¢ SOS-¸¨¸É¥³Ò: „�Š-¶μ²¨³¥· §Ò V (UmuD′

2C). Š ± ¨§-
¢¥¸É´μ [5], ÔÉμÉ ±μ³¶²¥±¸ μÉ¢¥Î ¥É §  ¨´¤ÊÍ¨·μ¢ ´´Ò° ³ÊÉ Í¨μ´´Ò° ¶·μÍ¥¸¸
Ê E. coli. ‚ Ìμ¤¥ · ¡μÉÒ SOS-¸¨¸É¥³Ò ÔÉμÉ ±μ³¶²¥±¸ ¶·¥É¥·¶¥¢ ¥É μ¶·¥¤¥²¥´-
´Ò¥ ¨§³¥´¥´¨Ö. “¸É ´μ¢²¥´μ, ÎÉμ ¨§¡ÒÉμÎ´Ò° UmuD-¡¥²μ± § ³¥Ð ¥É UmuD′
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�¨¸. 2. „¨´ ³¨±  ¸¨´É¥§  ¡¥²±μ¢ UmuD ¨ UmuD′ ¶·¨ “”-μ¡²ÊÎ¥´¨¨ ¤μ§μ° 20 „¦/³2.
”· ±Í¨¨ ¡¥²±μ¢ ¶·¥¤¸É ¢²¥´Ò ¢ μÉ´μ¸¨É¥²Ó´ÒÌ ¥¤¨´¨Í Ì

�¨¸. 3. „¨´ ³¨±  ¸¨´É¥§  ¡¥²±μ¢ UmuD ¨ UmuD′ ¶·¨ “”-μ¡²ÊÎ¥´¨¨ ¤μ§μ° 50 „¦/³2.
”· ±Í¨¨ ¡¥²±μ¢ ¶·¥¤¸É ¢²¥´Ò ¢ μÉ´μ¸¨É¥²Ó´ÒÌ ¥¤¨´¨Í Ì

¢ ±μ³¶²¥±¸¥ UmuD′
2C. „ ´´Ò° ¶·μÍ¥¸¸ ´μ¸¨É ´ §¢ ´¨¥ μ¡³¥´  ¸Ê¡Ñ¥¤¨´¨Í

polV, ¢ ·¥§Ê²ÓÉ É¥ Î¥£μ  ±É¨¢´μ¸ÉÓ polV Ê³¥´ÓÏ ¥É¸Ö. 	Éμ μÉÎ¥É²¨¢μ ¢¨¤´μ
¨§ ³ É¥·¨ ²μ¢, ¶·¥¤¸É ¢²¥´´ÒÌ ´  ·¨¸. 4.

�¡³¥´ ¸Ê¡Ñ¥¤¨´¨Í ±μ³¶²¥±¸  UmuD′
2C ¸ UmuD-¡¥²±μ³ Ö¢²Ö¥É¸Ö ¡¨μ-

²μ£¨Î¥¸±¨³ ³¥Ì ´¨§³μ³, ¨´ ±É¨¢¨·ÊÕÐ¨³ „�Š-¶μ²¨³¥· §Ê V, ¢Ò§Ò¢ ÕÐÊÕ
μÏ¨¡±¨ ¢μ ¢·¥³Ö TLS, ¨, É ±¨³ μ¡· §μ³, ¶·¥¤μÉ¢· Ð ÕÐ¨³ Ëμ·³¨·μ¢ ´¨¥
³ÊÉ Í¨° ¢ „�Š, ´¥ ¨³¥ÕÐ¥° ¶μ¢·¥¦¤¥´¨°. ‚ ¶·μÍ¥¸¸¥ SOS-μÉ¢¥É  ¢μ§³μ-
¦¥´ ¨ μ¡· É´Ò° ÔËË¥±É,   ¨³¥´´μ: ¢ ¨§¡ÒÉ±¥ UmuD′  ±É¨¢´μ¸ÉÓ polV ³μ¦¥É
¶μ¢ÒÏ ÉÓ¸Ö (·¨¸. 5).
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�¨¸. 4. �¡³¥´ ¸Ê¡Ñ¥¤¨´¨Í polV ¸ ¶μ³¥Î¥´´Ò³ 35S UmuD. polV ¡Ò²  ¨´±Ê¡¨·μ¢ ´  ¸
¶μ³¥Î¥´´Ò³ 35S UmuD. “·μ¢¥´Ó · ¤¨μ ±É¨¢´μ¸É¨ ¢ ± ¦¤μ° Ë· ±Í¨¨ ¡Ò² ¨§³¥·¥´ ¸
¶μ³μÐÓÕ ¦¨¤±μ£μ ¸Í¨´É¨²²ÖÉμ·  ¨ ¨§μ¡· ¦¥´ ¢ ¶μ·Ö¤±¥ Ê³¥´ÓÏ¥´¨Ö ³μ²¥±Ê²Ö·´μ°
³ ¸¸Ò ¸²¥¢  ´ ¶· ¢μ. ‚·¥³Ö ¨´±Ê¡ Í¨¨: • Å 1 ³¨´; �Å 10 ³¨´; �Å 1 Î. Œμ²Ö·´μ¥
μÉ´μÏ¥´¨¥ UmuD ± polV 3:1. ‚¸É ¢± : ¶μ³¥Î¥´´Ò° 35S UmuD ¢ μÉ¸ÊÉ¸É¢¨¥ polV,
¨´±Ê¡¨·μ¢ ´´Ò° ¢ É¥Î¥´¨¥ 1 Î [5]

�¨¸. 5. “³¥´ÓÏ¥´¨¥ ¨ Ê¢¥²¨Î¥´¨¥  ±É¨¢´μ¸É¨ UmuD′
2C (polV) ¢ ¶·¨¸ÊÉ¸É¢¨¨ UmuD ¨

UmuD′. • Å UmuD; �Å UmuD1 (UmuD-³ÊÉ ´É); Δ Å UmuD′ [5]

Š ´ ¸ÉμÖÐ¥³Ê ¢·¥³¥´¨ ¨³¥ÕÉ¸Ö Ô±¸¶¥·¨³¥´É ²Ó´Ò¥ ¤ ´´Ò¥, μ¶¨¸Ò¢ Õ-
Ð¨¥ ¶·μÍ¥¸¸ ¸¢Ö§Ò¢ ´¨Ö ±μ³¶²¥±¸  UmuD′

2C ¸ ´Ê±²¥μ¶·μÉ¥¨´μ¢Ò³¨ Ë¨² -
³¥´É ³¨ RecA (·¨¸. 6) [6].

‘μ¶μ¸É ¢²ÖÖ ¶μ²ÊÎ¥´´Ò¥ ¤ ´´Ò¥, ³μ¦´μ ¸¤¥² ÉÓ ¸²¥¤ÊÕÐ¥¥ ¶·¥¤¶μ²μ¦¥-
´¨¥, ± ¸ ÕÐ¥¥¸Ö ³ É¥³ É¨Î¥¸±μ£μ ³μ¤¥²¨·μ¢ ´¨Ö · ¡μÉÒ SOS-¸¨¸É¥³Ò, ÉμÎ-
´¥¥, Éμ° ¥¥ Î ¸É¨, £¤¥ ¶·μ¨¸Ìμ¤¨É μ¡· §μ¢ ´¨¥ ¢ ¦´¥°Ï¨Ì ¡¥²±μ¢ÒÌ ±μ³¶²¥±-
¸μ¢: UmuD′

2C, UmuDD′C, UmuD2C. ˆ¸¶μ²Ó§ÊÖ Ô±¸¶¥·¨³¥´É ²Ó´Ò¥ ¤ ´´Ò¥ ¶μ
¸¨´É¥§Ê ¡¥²±μ¢ UmuD, UmuD′ ¨ ¤¨´ ³¨±Ê Ëμ·³¨·μ¢ ´¨Ö RecA* [3], ³μ¦´μ

¶μ²ÊÎ¨ÉÓ ¶·μ¨§¢μ¤´Ò¥ ¶μ ¢·¥³¥´¨:
d[UmuD]

dt
,

d[UmuD′]
dt

,
d[RecA∗]

dt
.

�  ÔÉμ° μ¸´μ¢¥ ³μ¦´μ ¸μ¸É ¢¨ÉÓ ¸¨¸É¥³Ê ¨§ É·¥Ì ¤¨ËË¥·¥´Í¨ ²Ó´ÒÌ
Ê· ¢´¥´¨°, ¢ ±μÉμ·ÊÕ ¡Ê¤¥É ¢Ìμ¤¨ÉÓ ±μ´Í¥´É· Í¨Ö ±μ³¶²¥±¸  UmuD′

2C:
[UmuD′

2C] (  ¢μ§³μ¦´μ, ¨ ±μ´Í¥´É· Í¨¨ ¤¢ÊÌ ¤·Ê£¨Ì μ¸´μ¢´ÒÌ ±μ³¶²¥±¸μ¢).
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�¨¸. 6. ‘¢Ö§Ò¢ ´¨¥ ±μ³¶²¥±¸  UmuD′
2C ¸ ´Ê±²¥μ¶·μÉ¥¨´μ¢Ò³¨ Ë¨² ³¥´É ³¨ RecA.

�·¥¤¸É ¢²¥´Ò ¤¢¥ ±·¨¢Ò¥ ¤²Ö · §²¨Î´ÒÌ ´ Î ²Ó´ÒÌ ±μ´Í¥´É· Í¨° RecA ¨ ±·¨¢ Ö
±μ´É·μ²Ö. Šμ´É·μ²Ó ¶·¥¤¸É ¢²Ö¥É ¸μ¡μ° ´¥¸¶¥Í¨Ë¨Î¥¸±μ¥ ¸¢Ö§Ò¢ ´¨¥ ¸ ¤¥±¸É· ´μ¢μ°
¶μ¢¥·Ì´μ¸ÉÓÕ [6]

ˆ¸Ìμ¤Ö ¨§ ÔÉμ£μ ³μ¦´μ ¶·¨¡²¨§¨É¥²Ó´μ μ¶·¥¤¥²¨ÉÓ ¢¨¤ ¸¨¸É¥³Ò ¤¨ËË¥·¥´-
Í¨ ²Ó´ÒÌ Ê· ¢´¥´¨°:

d[UmuD]
dt

= .....(¶ · ³¥É·Ò).......[UmuD′
2C]............;

d[UmuD′]
dt

= .....(¶ · ³¥É·Ò)......[UmuD′DC]...........;
d[RecA∗]

dt
= ......(¶ · ³¥É·Ò)................................... .

’ ±¨³ μ¡· §μ³, ¢ ´ ¸ÉμÖÐ¥° · ¡μÉ¥ ¶·μ¢¥¤¥´  ´ ²¨§ ¸μ¢·¥³¥´´ÒÌ Ô±¸-
¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ, ± ¸ ÕÐ¨Ì¸Ö ¨¸¸²¥¤μ¢ ´¨Ö ±¨´¥É¨±¨ recA-, umuD-
£¥´μ¢, ¶·μ¢¥¤¥´  £· Ë¨Î¥¸± Ö ¨´É¥·¶·¥É Í¨Ö ·Ö¤  Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´-
´ÒÌ. �  μ¸´μ¢¥ · ´¥¥ · §· ¡μÉ ´´μ° ¨ Ê¸μ¢¥·Ï¥´¸É¢μ¢ ´´μ° ³μ¤¥²¨ ¶·¥¤²μ-
¦¥´ ¶μ¤Ìμ¤ ± ³ É¥³ É¨Î¥¸±μ³Ê ³μ¤¥²¨·μ¢ ´¨Õ ±¨´¥É¨±¨ Ô±¸¶·¥¸¸¨¨ μ¸´μ¢-
´ÒÌ £¥´μ¢ SOS-¸¨¸É¥³Ò. �¥ ²¨§ Í¨Ö ¤ ´´μ£μ ¶μ¤Ìμ¤  ¢μ§³μ¦´  ¶ÊÉ¥³ Ê¸μ-
¢¥·Ï¥´¸É¢μ¢ ´¨Ö ¶·¥¤²μ¦¥´´μ° ¸¨¸É¥³Ò ¤¨ËË¥·¥´Í¨ ²Ó´ÒÌ Ê· ¢´¥´¨°. �μ-
ÔÉμ³Ê £² ¢´μ° § ¤ Î¥° ¡Ê¤ÊÐ¨Ì ¨¸¸²¥¤μ¢ ´¨° Ö¢²Ö¥É¸Ö ¶μ¨¸± ¶ · ³¥É·μ¢ ¸¨-
¸É¥³Ò ¨ ¤ ²Ó´¥°Ï Ö Ëμ·³ ²¨§ Í¨Ö ¶μ²ÊÎ¥´´ÒÌ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ.

�¢Éμ· ¢Ò· ¦ ¥É ¨¸±·¥´´ÕÕ ¡² £μ¤ ·´μ¸ÉÓ ´ ÊÎ´μ³Ê ·Ê±μ¢μ¤¨É¥²Õ ¶·μ-
Ë¥¸¸μ·Ê ….�. Š· ¸ ¢¨´Ê §  ¶μ³μÐÓ ¶·¨ ¢Ò¶μ²´¥´¨¨ · ¡μÉÒ ¨ §  μ¡¸Ê¦¤¥´¨¥
·¥§Ê²ÓÉ Éμ¢.
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