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genome of E. coli O157:H7, strain Sakai

Shakhinur Islam Mondal

(Doctoral Course, 2" Year. Division of
Microbiology, Department of Infectious Diseases,
Faculty of Medicine, University of Miyazaki)

I am a Bangladeshi student, currently pursuing
my doctoral degree in the Graduate School of
Medicine and Veterinary Medicine of Miyazaki
University. I have completed my undergraduate degree
in Biochemistry and Molecular Biology with Honor’s
at University of Dhaka, Bangladesh. Then [ was
enrolled in the Master’s program and successfully
completed my degree in the same department of
Dhaka University. During the two-year Master’s
program, I learned some topics in bioinformatics that
is related to microbial genomics. I found this wet-lab
and dry-lab combinational work very fascinating.
After finishing my Master’s, I have joined as a lecturer
in the Genetic Engineering and Biotechnology
Department of Shahjalal University of Science and
Technology, Bangladesh, in 2008. As my job
responsibility, I started my own research on the
evolutionary analysis of influenza viruses.
Actually, my interests encouraged me to choose
microbial genomics for my research work, but due
to the limitation in research facilities and my lack
of knowledge in microbial genomics, it was not
possible to challenge such a study in Bangladesh.
So, I decided to pursue higher studies abroad, and
very fortunately I was able to receive a Monbu-
kagakusho Scholarship for my doctoral study in
Miyazaki in October 2012.

My current study mainly focuses on the

functional analysis of genes of unknown function

in the Shiga toxin 2 (Stx2) phage genome of entero-
hemorrhagic E. coli (EHEC) O157:H7, strain Sakai.
Stx is the major virulence factor of EHEC. Two types
of Stx, Stx1 and Stx2, have been recognized, but Stx2
is ~400 times more toxic than Stx1 as quantified in
mice. The production of Stx, especially Stx2, is
essential for the pathogenicity of EHEC. These potent
cytotoxins block protein synthesis by inactivating
ribosomes and their action on the target cells is
responsible for the onset of hemorrhagic colitis and
severe complications. Therefore, the Stx2 phages are
the most important genetic elements when we consider
the emergence of EHEC. Short tailed Stx2 phages,
such as Sp5 of O157:H7 Sakai, probably represent the
majority of Stx2 phages. Although they are generally
regarded as lambdoid phages, they show remarkable
differences in their genetic structure, particularly in
the ‘late’ region, compared to the prototype lambda.
Many late genes of Sp5 have not been definitively
assigned with functions, because they show no or a

very low degree of homologies to known phage genes.

To decipher the functions of all such genes of
SpS, I analyzed phenotypes of 43 mutant phages, in
each of which one gene (or a block of genes) of
unknown functions was deleted. Through these

analyses, together with complementation tests, I have

It is an important task for me to carefully investigate the electron
micrographs for structural comparison of various phage mutants.
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found nine genes that are essential for the propagation
of Sp5. By further analysis of these mutants using
electron microscope, I could identify possible
functions of these essential genes; they were involved
either in head or tail formation. This is the first
systematic functional analysis of genes in Stx2 phages
and my results may further accelerate the analyses of
head and tail assembly mechanisms of this unique
group of bacteriophages. I presented these data in the
short talk session in this year’s SGMJ annual meeting,

which was a new experience for me.

Though I am really lucky to be a member of
Professor Hayashi’s lab, which is one of the best
places for microbial genome analysis in Japan, the
initial stage was not so smooth: at first it was actually
very difficult for me to cope with various cutting-edge
technologies. However, with the help of my supervisor
and other lab members, I could find a solution to every
problem at every step during my work. Throughout
my work on Stx2 phage, whose genome is not so
large, 1 have acquired more knowledge and
technological expertise in molecular genetics and
genomics, which will help my next research planning.
After finishing my current work, I am hoping to start
another project, in which I would like to make a

challenge to the analysis of a whole bacterial genome.

Naturally, I feel homesick after coming from
Bangladesh, because it was the first time for me to
leave my country for a long time. After six months,
my wife also joined me in the same lab and together
we are continuing our research in a mood of quiet
serenity. However, there are still some difficulties in
my daily life. One is my language problem. I hardly
found difficulties in my lab, as the lab members are
familiar with English, which was helpful for me to
adapt to the initial situation. But, language has been a
barrier for me to move easily around the university
offices, shops, or society. I realized the importance of
learning the Japanese language and decided to attend

to a Japanese language class at Miyazaki University,

which is held twice a week. After attending a five-
month’s course, my Japanese has become better
enough for understanding and communication in daily
life, though still it requires further improvements in
order to make a deeper level of communication and
discussion. Food is another problem for me, because,
in Bangladesh, we always eat spicy curry. In addition,
for my religious reason, I am not able to eat all meats
except ‘Halal’. But, with the help of my friend, I could
manage to purchase ‘Halal’ meat and spices from
Tokyo. At the same time, I am realizing the
deliciousness of Japanese foods. Now I love to eat
sushi, sashimi, tempura and some other Japanese
foods.

Traveling and sightseeing is my hobby and I
think I am lucky because Miyazaki is one of the most
popular places for such purposes in Japan. Miyazaki is
a wonderful small city with a plenty of natural
beauties and a charming sense of ancient Japanese
culture. Its beauties and calm environment attract
many domestic and international travelers to
Miyazaki. In all seasons, Miyazaki city arranges
different traditional events and I am enjoying these
events very much. My house is very near to the sea
and my third eye beckons me to the full moon on the
Aoshima beach. The full moon with ocean breeze

always overwhelmed my wife and me with joy.

Overall, my life in Japan is much better than I
expected. I am really enjoying my life in Japan. But all
the time I feel my responsibility for my motherland.
After completing my Doctoral work, I will go back to
Bangladesh and, as an academic professional, I will
share my experiences and knowledges with my
students. At the same time, I will try to develop a well-
equipped lab and contribute to the development of
microbial genomics researches in Bangladesh. I hope I
will also be able to continue some collaborative
research with Japanese researchers in the field of

microbial genomics and in some other fields.
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