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The interplay between NHEJ and BER in NHEJ deficient cells
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Abstract — Normally, in human cells, both DNA single-
strand breaks (SSBs) and double-strand breaks (DSBs) arising
due to exogenous and endogenous DNA damaging agents, are
efficiently repaired by base excision repair (BER) and several
DSB repair pathways, correspondingly. However, mutations in
genes involved in DNA repair or extensive DNA damage caused
by exogenous or endogenous mutagens may lead to the
accumulation of unrepaired DNA strand breaks (SBs).
Accumulation of the persistent SBs results in genomic instability
and may lead to many human diseases including cancer. Unlike
BER deficiency, that causes downregulation of NHEJ genes and
initiates cell death, the knockdown of XRCC4, key NHEJ gene
has a less dramatic effect on the expression of BER genes.
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Motivation and Aim

Motivation

We earlier investigated how BER deficiency affects non-
homologous end joining (NHEJ) repair pathway in normal
human cells. We found that in normal human fibroblast in
response to persistent DNA strand breaks, ATM protein
kinase (ataxia-telangiectasia mutated), initiates proteasomal
degradation of transcription factor Spl and leads to
downregulation of BER genes expression, further
accumulation of DNA single-strand breaks (SSBs) and
renders cells susceptible to elimination via apoptosis (1).
Furthermore, we also demonstrated that in cells, that can
proliferate in presence of the DNA strand breaks (SB),
knockdown of key BER gene XRCCI does not cause
degradation of Spl but leads to downregulation of
Ligd/XRCC4 and Ku70/80 at the transcription and protein
levels by the Sp1-independent backup mechanism (2).
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Aim

The interaction between NHEJ and BER deficiency is
not thoroughly investigated. This work aimed to study the
effect of NHEJ deficiency on BER in normal human
fibroblast TIG-1.

Methods

The normal human fetal lung fibroblast cell line TIG-1
(RRID:CVCL _0560) was used in this study. Knockdown
genes was carried out using siRNA transfections with
lipofectamin. Protein expression levels were estimated by
western blot analysis.

Results

In this study, we knocked down the XRCC4 gene to model
NHEJ deficiency in TIG-1 cells. We found that XRCC4
knockdown results in minor downregulation of XRCCI,
Liglll and APE1 proteins essential for BER pathway. Thus, in
normal human fibroblasts deficiency of NHEJ has a less
dramatic effect on the expression of BER genes, suggesting
that the frequency of DSB is very low in normal human cells.
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