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Cells with a transcription coupled repair (TCR) deficiency are characterized by a higher sensitivity to
UVC irradiation and by an increase in apoptosis and chromosomal aberration frequencies. It has been
claimed that the higher frequency of chromosomal aberrations results from the transcription blockage
caused by UVC-lesions located in the transcribed strands of the genome. The distribution of chromosome
breakpoints in euchromatic and heterochromatic regions of the X chromosome from TCR deficient and
VC
ER
ockayne’s syndrome B
hromosome breakpoints
-phase BrdUrd labeling

proficient Chinese hamster cell lines was studied. Most UVC-induced breakpoints occurred in euchro-
matic regions of the X chromosome in both cell lines. No increase of UVC-induced breakpoints in the
euchromatic region of the UV61 X chromosome was observed, indicating that TCR failure alone cannot
be responsible for the increased frequency of chromosomal aberrations. Differential chromatin remod-
eling in the TCR defective cell line is proposed as a possible mechanism involved in the distribution
of UVC-induced breakpoints along the Chinese hamster X chromosome. A similar explanation for the

chrom
increase of UVC-induced

. Introduction

Cyclobutane pyrimidine dimers (CPDs) and pyrimidine-
yrimidone 6-4 photoproducts (6-4PP) are the main lesions

nduced by UVC. About 80% of the total DNA damage are CPDs
1]. Nucleotide excision repair (NER) is one of the major cellular
athways that remove bulky lesions induced by UVC. Such lesions,

f either unrepaired or misrepaired, interfere with essential DNA
etabolic activities resulting in mutations, chromosomal instabil-

ty and cell death [2].
Xeroderma pigmentosum (XP) and Cockayne syndrome (CS)

how the dramatic consequences of NER deficiencies. Patients with
hese syndromes are extremely photosensitive and exhibit skeletal
s well as neurological abnormalities. CS gene products are compo-
ents of the transcription coupled repair (TCR) subpathway of NER
hich is responsible for removing UVC-lesions from the transcribed
egions of the genome [3].
CS cells exhibit elevated frequencies of chromosomal aberra-

ions and an enhanced apoptotic potential after UVC irradiation
4]. Since actively transcribing genes constitute only 5–8% of the
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eukaryotic genome, lesions repaired by TCR in these regions might
be minimal as compared to the remainder of the genome and
therefore only a slight increase in apoptosis and chromosomal
aberrations in TCR defective cells as compared to normal cells
can be expected. Nevertheless, significant increase (3–5 folds) in
the induction of both chromosomal aberrations and apoptosis was
observed in CS cells upon UVC irradiation [5,6].

AA8 and UV61 are isogenic Chinese hamster cell lines which
differ in TCR efficiency. AA8 is the parental cell line, which is
proficient in the repair of UVC-induced lesions from the transcrib-
ing strand of active genes. UV61 cells (the hamster homologue of
human Cockayne syndrome B) originally isolated from AA8 profi-
ciently repair 6-4 PP but are deficient in CPDs removal by the TCR
pathway.

As TCR of CPDs is the only difference between AA8 and UV61
cell lines, it can be assumed that the increased level of chromosomal
aberrations is mainly due to the lack of CPDs removal from the tran-
scribing strand of active genes. Misrepaired CPDs are thought to be
responsible for the formation of chromosomal aberrations during
S-phase of the cell cycle. Therefore, it is expected that euchromatic
chromosome regions of UV61 should be hot spots for the formation

of chromosomal aberrations.

Chinese hamster X chromosomes have a short euchromatic arm
and an almost entirely heterochromatic long arm, which can be eas-
ily identify by substitution with 5-bromo-2′-deoxyuridine (BrdUrd)
incorporation and indirect anti-BrdUrd immunolabelling during S-
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