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Recently, Bettina Maria Fischer and col-
leagues of the Institute of Toxicology in
Karlsruhe have published data on a gene ex-
pression based predictive test system for
chemical carcinogens (Fischer et al., 2015).
The authors used bronchial epithelial cell
lines and analyzed the expression of 95
genes by a high-throughput RT-qPCR sys-
tem. The analyzed genes cover the biological
motifs DNA damage response, genomic sta-
bility, cell cycle control, apoptosis and mitot-
ic signaling (Fischer et al., 2015). In a case
study using the carcinogenic compound
cadmium, the authors demonstrate that genes
involved in the DNA damage response were
up-, while DNA repair genes were down-
regulated, thereby giving a clear-cut positive
result in the low micromolar concentration
range.

Identification of chemical carcinogens
represents a cutting-edge topic in toxicology
(Liu et al., 2015; Ustiindag et al., 2014;
Bustaffa et al.,, 2014; Bach et al., 2014;
Seiler et al.,, 2001; Westphal et al., 2000;
Venkov et al., 2000). Since it is not possible
to test all chemicals in long-term carcinogen-
icity rodent studies, fast but nevertheless ac-
curate predictive tests are urgently needed
(Zhang et al., 2015; Ireno et al., 2014; Ku-
mar and Dhawan, 2013; Mohiuddin et al.,
2014; Bertini et al., 2000; Ostby et al.,
1997). Gene array studies have been fre-
quently applied to characterize the impact of

chemicals on genome-wide expression pat-
terns in an unbiased manner (Cunningham,
2001; Ellinger-Ziegelbauer et al., 2008; Nie
et al., 2006; Krug et al., 2013; Rempel et al.,
2015; Lohr et al., 2015; Campos et al., 2014;
Balmer et al., 2014). However, it has also
been suggested that smaller subsets of genes
may be sufficient for characterizing expres-
sion responses to chemicals due to the re-
dundancy of highly correlated gene clusters
(Waisberg et al., 2003; Grinberg et al., 2014;
Godoy et al., 2015;2013). This offers the ad-
vantage to use quantitative RT-PCR tech-
niques instead of more cost intensive array
based or sequencing approaches (Zellmer et
al., 2010). In this context the test system pre-
sented by Fischer et al. (2015) represents an
attractive approach. Of course validation
studies will have to be performed, including
sufficiently high numbers of positive and
negative control compounds also in compari-
son to the already established bacterial and
mammalian mutagenicity tests.
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