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Induction of the SOS Response
in Ultraviolet-Irradiated Escherichia coli Analyzed
by Dynamics of LexA, RecA and SulA Proteins

The SOS response in Escherichia coli is induced after DNA-damaging treat-
ments including ultraviolet light. Regulation of the SOS response is accomplished
through specific interaction of the two SOS regulator proteins, LexA and RecA.
In ultraviolet light treated cells nucleotide excision repair is the major system that
removes the induced lesions from the DNA. Here, induction of the SOS response
in Escherichia coli with normal and impaired excision repair function is studied
by simulation of intracellular levels of regulatory LexA and RecA proteins,
and SulA protein. SulA protein is responsible for SOS-inducible cell division inhi-
bition. Results of the simulations show that nucleotide excision repair influences
time-courses of LexA, RecA and SulA induction by modulating the dynamics
of RecA protein distribution between its normal and SOS-activated forms.

The investigation has been performed at the Department of Radiation
and Radiobiological Research, JINR.
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Àêñåíîâ Ñ.Â. Å19-99-74
Àíàëèç èíäóêöèè SOS-îòâåòà áàêòåðèé Escherichia coli,
îáëó÷åííûõ óëüòðàôèîëåòîâûì ñâåòîì,
ïðè ïîìîùè äèíàìèêè áåëêîâ LexA, RecA è SulA

SOS-îòâåò ó áàêòåðèé Escherichia coli ïðîÿâëÿåòñÿ ïîñëå ÄÍÊ-ïîâðåæäàþ-
ùèõ âîçäåéñòâèé, íàïðèìåð, ïîñëå îáëó÷åíèÿ óëüòðàôèîëåòîâûì ñâåòîì. Ðåãó-
ëÿöèÿ SOS-îòâåòà îñóùåñòâëÿåòñÿ ÷åðåç âçàèìîäåéñòâèå äâóõ ðåãóëÿòîðíûõ
áåëêîâ, LexA è RecA. Â êëåòêàõ, îáëó÷åííûõ óëüòðàôèîëåòîâûì ñâåòîì, ýêñ-
öèçèîííàÿ ðåïàðàöèÿ ÿâëÿåòñÿ îñíîâíîé ñèñòåìîé âîññòàíîâëåíèÿ ïîâðåæäå-
íèé ÄÍÊ. Ïðè ïîìîùè ðàñ÷åòà äèíàìèêè âíóòðèêëåòî÷íûõ êîíöåíòðàöèé áåë-
êîâ LexA, RecA è SulA èññëåäîâàíà èíäóêöèÿ SOS-îòâåòà áàêòåðèé
Escherichia coli ñ íîðìàëüíîé è äåôåêòíîé ñèñòåìîé ýêñöèçèîííîé ðåïàðàöèè.
Áåëîê SulA îòâå÷àåò çà SOS-èíäóöèáåëüíóþ çàäåðæêó êëåòî÷íîãî äåëåíèÿ. Ðå-
çóëüòàòû ðàñ÷åòîâ ïîêàçûâàþò, ÷òî ýêñöèçèîííàÿ ðåïàðàöèÿ îêàçûâàåò âëèÿíèå
íà äèíàìèêó èíäóêöèè LexA, RecA è SulA, ìîäóëèðóÿ äèíàìèêó ðàñïðåäåëåíèÿ
RecA-áåëêà ìåæäó íîðìàëüíîé è SOS-àêòèâíîé ôîðìàìè.

Ðàáîòà âûïîëíåíà â Îòäåëåíèè ðàäèàöèîííûõ è ðàäèîáèîëîãè÷åñêèõ
èññëåäîâàíèé ÎÈßÈ.
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