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Analysis of Transscriptional Regulators in
B. subtilis by GeF-seq, a High Resolution
Method of Genome Footprinting

Onuma Chumsakul
(Postdoctoral Researcher, Laboratory of
Genomics of Bacterial Cell Functions,

Graduate School of Biological Science, Nara
Institute of Science and Technology)

It is five and a half years since I came to
Japan in autumn 2006. I received Monbu-
kagakusho Scholarship for my doctoral study in
the Graduate School of Biological Science,
Nara Institute of Science and Technology
(NAIST). I successfully completed my degree
work in September 2010 and have been staying
on to work as a postdoctoral researcher in the
same laboratory up to present. Studying abroad
is a really good opportunity for me as a
researcher and as a person as it enriches my
research as well as my life experiences. Six
years ago | had no plan to come and study in
Japan, but looking back I could say that I made
one of the best decisions of my life.

I actually majored in medical technology for
my university degree. When 1 was a 4t year

Szl T

undergraduate student, I learned about some
topics in genetic engineering as part of a course
I was taking up then. I got really interested in it,
which also marked the beginning of my interest
in microbial genetics. After working for two
years as a medical technician in a hospital, |
decided to pursue a Master’s degree majoring
in Biotechnology, specifically molecular and
medical biotech-nology, at Mahidol University
in Thailand. My research then was focused on
the cloning and characterization of the crystal
toxin protein gene in Bacillus thruringiensis, a
bacterium producing intracellular crystal
proteins that have bio-insecticide activities.
Later on I became interested in transcriptional
regulation of gene expression. So, when I
obtained the chance to study in Japan, I decided
to join the Laboratory of Genomics of Bacterial
Cell Functions to study B. subtilis, an organism
similar to B. thruringiensis. 1 hoped that I could
study the regulatory network of gene
expression at a research level different from
what I was used to, by learning advanced
technology to fully understand the funda-
mentals of science.

In my doctor’s degree course, I studied on a
transition state regulator, AbrB, and its
homolog Abh in B. subtilis. AbrB is an
important and well-known global trans-
criptional regulator that represses more than
200 post-exponential growth phase genes
involved in biofilm formation, antibiotic
production, and other biological functions
during active cell growth. Although AbrB had
been extensively studied for many years, how it
would select the binding sites to achieve its
desired functions was still unclear. Thus, I
explored the functional roles of proteins by
determining their binding sites on the genome
through modified chromatin immuno-
precipitation (ChIP)—chip method called the
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Fig. 1 shows improvement in the resolution of AbrB binding sites within a B.
subtilis genomic region determined by the GeF-seq (genome footprinting by
high-throughput sequencing) method in comparison to the resolution achieved by

the ChAP-chip and ChAP-seq method.

ChAP—chip (or, chromatin affinity precipitation
coupled with tiling chips), in parallel with the
analysis of transcriptional profiling in mutants
using custom Affymetrix tiling chips. I was able
to find hints for the complex recognition
mechanism of AbrB/Abh and published a paper
on this at the completion of my doctoral degree.
However, the resolution to restrict protein
binding sites obtained by the ChAP-chip
method was not high enough to really
understand their exact molecular mechanism.

Therefore, in my postdoctoral research stint,
I developed a new method called ‘genome
footprinting by high-throughput sequenc-
ing” (GeF-seq) to attain a high-resolution
mapping of protein-binding sites by combining
in vivo DNase 1 digestion and ChIP-seq
(chromatin immunoprecipitation coupled with
high-throughput sequencing). This method
provided me with the precise region bound by
the protein of interest with the resolution
comparable to that of the in vitro footprinting
method. In the case of AbrB/Abh, I found that
AbrB/Abh recognizes not only paired motifs
but also multiple motifs, probably through
oligomerization. Therefore, I think this method
will be effective in elucidating the co-ordinate

my research did not go so
smoothly as I had hoped. I
unsuccessfully tried several
different ways to solve the
problems I faced. I did learn a
lot from my failures though,
which helped me inch by inch to bring my way
to success. That is why I am so grateful to my
chosen laboratory, working with active and
wide-visioned full and assistant professors.
Their positive thinking and different
perspectives in research impressed me. From
them I have learned how to think as a scientist,
something more important than knowledge and
techniques.

Besides research, I also enjoy my life in
Japan. Living in Japan has been a very pleasant
experience for me. The country has a very rich
culture and has many famous historic and
scenic places to visit for sightseeing. I honestly
had no idea about life in Japan and did not even
know a single Japanese sentence before coming
here, which was also my first time to be in a
foreign country. But I was not really afraid nor
did I have any anxiety to come here. Instead I
was very excited to explore new things. I did
not experience a culture shock since I did not
have any expectations about life in Japan.
Thankfully, everything worked out well.

I am thankful to my friends in the lab for
their support and very warm friendship. To be
able to speak Japanese was one of my goals
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when I first came. As I had no time to take
intensive language course when I first arrived, I
took Japanese classes twice a week and tried to
learn Japanese by myself when time allowed
me to do so. My friends in the lab also
encouraged me to talk to them in Japanese so
my language skill has slowly been improved.
Now, I am glad that I can understand Japanese
better (although not completely yet). Through
the Japanese language classes that I took, I also
enjoyed learning and experiencing different
aspects of the Japanese culture such as tea
ceremony, cooking party or Japanese theater
performances and so on. All of these activities
have given me a long-lasting impression. | had
difficulty in eating Japanese foods in my early
days, but I slowly realized how tasty Japanese
foods are, especially the raw ones, which were
impossible for me to eat before. When I leave
the country, I am sure I will miss all of these,

but I will definitely take with me a lot of good
memories about Japan. I think being in a
foreign land not only allows us to learn and
understand the country itself but also enables us
to see our own home country with a clearer
view.

It was my first time to join the SGMJ
annual meeting this year and I introduced my
work there. I think the meeting was highly
informative and broadened my knowledge on a
wide-range of research and advanced
techniques in microbial genetics. I thoroughly
enjoyed the meeting.

In future when I return to Thailand, I hope I
shall be able to conduct collaboration with
Japanese researchers to share ideas, knowledge,
and technology in the field of microbial
genetics, among other things.
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