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ABSTRACT

To obtain an overall picture of the repair of DNA single andibie strand breaks in a defined
region of chromatin in vivo, we studied their repair in a 1Hdircular minichromosome whose
length and topology are analogous to those of the closedlimogenomic chromatin [1]. The rate
of repair of single strand breaks in cells irradiated withhotons was quantitated by determining
the sensitivity of the minichromosome DNA to nuclease S, that of double strand breaks by
assaying the reformation of supercoiled DNA using pulsdd &tectrophoresis.

Modeling of the kinetics of repair provided rate constamd ahowed that repair of single
strand breaks in minichromosome DNA proceeded indepetydefimepair of double strand breaks.
The simplicity of quantitating strand breaks in this mirizimosome provides a useful system for
testing the efficiency of new inhibitors of their repair, asidce the sequence and structural fea-
tures of its DNA and its transcription pattern have beenistlidxtensively it offers a good model
for examining other aspects of DNA breakage and repair.

Four compartments each containing one form of minichrommesBNA were considered to-
gether with the four ordinary differential equations. iRigt to the experimental data depended
on estimating parameters and initial conditions in nornsalditions or when double strand break
repair was inhibited. A number of conclusions which weredicgctly apparent from the experi-
mental data illustrated the usefulness of modeling. Riveen repair of double strand breaks was
arrested, the single strand breaks in linear molecules stédfeepaired and circular molecules
containing single strand breaks were converted to sugettaiolecules at close to the normal
rate showing that the systems which repair single and datidad breaks operate independently,
which has not been demonstrated previously as far as we aneaBecond, the calculated rate
constants show that in an average linearised minichromegbmdouble strand break was re-
paired three to four times faster than all the single straredlts, so that the rate limiting step for
complete repair of minichromosomes was the repair of sisgénd breaks.



108

ACKNOWLEDGEMENTS

This work has been supported partially (K.F.) by Polish bladil Science Centre under grant DEC—
2012/05/B/ST6/03472.

REFERENCES

[1] S. Kumala, K. Fujarewicz, D. Jayaraju, J. RzeszowskdrAyoand R. HancockRepair of DNA Strand Breaks in a
Minichromosome In Vivo: Kinetics, Modeling, and Effects of Inhibitors, PLoS ONE8 (2000), 1-13.



