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The skin cancer called basal cell carcinoma (BCC) is one of the
most common types of cancer. 9o per cent of the population
are at risk to develop it one day, notably because of their age
and exposure to the sun UV-rays. Although common, this can-
cer is rarely fatal and has until now been little studied. But now
geneticists at the University of Geneva (UNIGE), Switzerland,
sequenced the DNA of these skin tumors, in order to determine
the genes that are responsible for the cancerogenesis. Their dis-
covery of new cancer genes that cause BCC can pave the way
for new treatment methods personalized for each tumor. The
results can be read in Nature Genetics.

CancerisduetoDNA modificationsinacell, whichleadstouncon-
trolled cell growth. Itis why, in the past few years, scientists have
been using DNA sequencing of tumors more frequently to disco-
ver the genetic mutations responsible for causing cancer. Sergey
Nikolaev from the UNIGE Faculty of Medicine focused on Basal
Cell Carcinoma (BCC), a type of cancer that is very common in
humans. Their goal was to sequence the genome of BCC tumors
and compare it with the genetic profile of patients’ healthy cells,
to determine the genes responsible for the cancer development.
To do this, they studied 293 tumors from a total of 236 patients
of all ages.

New cancer genes discovered

“It has been known for quite a while that a vast majority of BCCs
are caused by abnormal activation of the so-called Sonic Hedge-
hog (SHh) pathway. What we did not know was that BCC is also
the cancer with the highest mutation rates. In addition to SHh,
numerous other genes can contribute to this skin cancer, which
evidently complicates the treatment”, explains Professeur Sty-
lianos Antonarakis, who is heading the laboratory in which the
research was conducted. The geneticists identified the genes
MYCN, PTPN14 and LATS1 as additional drivers for the develop-
ment of BCC. Their findings were confirmed through studies
with patients who suffer from the so-called Gorlin syndrome
and therefore possess a molecular predisposition to develop
BCCs early in life. The DNA of their tumors also contained those
additional cancer drivers.

But how could the geneticists from UNIGE identify those new
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cancer genes? “We have developed a sophisticated statisti-
cal analysis software that permits us to localize the cancerous
genes among the thousands of somatic mutations in the cancer
DNA sequence”, answers Sergey Nikolaev. “Once identified, we
further tested their role as cancer drivers, for example by looking
at molecules with and without mutations and comparing their
structure and function”, he adds. This was possible through the
collaboration with research groups from the School of Medicine
at New York University (USA), the department of Biochemistry
of the University of Wirzburg (Germany) and the department of
Oncology of the University of Lausanne (Switzerland).

A personalised treatment for the patient

Each tumor is rather unique because of the various genetic
mutations of the genes involved. “We suggest to sequence the
healthy DNA and that of the tumor of each patient to really
know which genes are responsible for the development of can-
cer”, explains Nikolaev. This precise diagnostics could improve
patient care. “Cells respond differently to different ways of treat-
ment because of the mutations of their genes. Some develop a
resistance to certain drug substances, which renders the medi-
cation effect less. The additional mutations we detected could
help in getting the best possible treatment results”, adds Anto-
narakis. Even though still marginally implemented, the sequen-
cing of tumors gradually enters into medical practice, taking
into account the genetic particularities of each sick person. “The
Genetic Medicine of the University Hospitals of Geneva has all
the necessary infrastructure and expertise to spearhead such
developments”, concludes Antonarakis.
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