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“Nothing in biology makes sense IR 2 R o

except in the light of evolution.”
by Theodosius Dobzhansky

Santosh Kumar Gothwal
R Bh 2

The universe is an endless expansion of physical matters and energy, where
combinations of these drove biological creatures. One of remarkable things which
humans have been able to decode is to capture the series of chemical reactions that
have occurred over millions of years, leading to the synthesis of DNA, the genetic
material. As humans on planet Earth, we consider ourselves the most powerful and
intelligent biological creatures, but this notion lacks mutual cross-phylum agree-
ments. A good parameter of intelligence can be level of genomic stabilities within
organism's, which safeguard against the onset of diseases and cancer.

In biology, the inheritance of DNA is of utmost importance because mutations
in somatic cells are not inheritable. This notion is signified due to the fact that most
accurate mode of DNA repair, known as homologous recombination (HR), which
utilizes a homologous DNA template as a repair substrate, becomes a compulsory
mode of DNA break repair in germ cells, while error-prone pathways like NHEJ
(non-homologous end joining) are strongly suppressed. During my studies at Osa-

ka University under the guidance of Professor Akira Shinohara, I had the privilege
of studying such phenomena, specifically focusing on the role of an epigenetic
factor called PaflC. The PaflC determines the sites of DNA breaks on meiotic
chromosomes and establishes a landscape for homologous recombination, ensuring safe genome inheritance. This strict moni-
toring of germline DNA protection, while allowing for allelic variation, forms the basis of safer genetic inheritance and genome
evolution. On the other hand, error-prone pathways dominate in somatic cells, and their accumulative actions over the selection
process is reflected in the formation of cancer. This emphasizes the significance of genome stability and why this is prioritized in
the germ cells.

Many labs are working tirelessly to somehow achieve synthetic lethal combinations for cancer therapeutic development.
However, a major concern lies in the in-depth understanding of principles of outcomes of chemotherapeutic induced genomic
instabilities, which often induce cancer cell heterogeneity. Currently, there are no measures to prevent such heterogeneity, and
evidence bringing synthetic lethality in early clinical trials are easily turning into new “key scientific question” for grant propos-
als. This necessitates thorough contemplation on the fundamentals of genetics and the importance of genome stability in cancer
chemotherapeutic developments.

Having spent the last 12 years in Japan, starting as a doctoral student in Osaka and as a Postdoctoral Fellow with Professor
Tasuku Honjo at Kyoto University, | have studied genetic and somatic recombination systems, which have taught me the essence
of genome integrity. Here at Cancer Research Institute, I see inspiring research being carried in every lab, giving me a chance to
learn new insights. In Kanazawa, [ aim is to develop my research direction that integrates epigenetic and genome stability princi-
ples in cancer research. This is a tough route and I hope I can make it being among the scientists at CRI.

I came from the Jaipur ‘the pink city’ of India. Jaipur is very historic, beautiful and heritage city. I chose Japan for my studies
due to my childhood impression, i.e. Japan’s remarkable progress after World War II and its ability to deliver cutting-edge ad-
vancements in science and technology. I hope that my decision to pursue scientific career in Japan will be proven right. My hobby
is playing cricket and chess. I live in Kanazawa with my wife and 2 sons, both were born here in Japan. We like the nature and
peace of this city and Ishikawa prefecture. I am thankful to this beautiful country in many ways.
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