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Cover illustration “Epigenetics”

The cover design is based on the nu-
cleosome resolution structure of the
genome illuminated by Hi-CO sequenc-
ing and designer PIP molecules which
can selectively turn on and off desired
genes. (Mindy Takamiya)
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Decoding and Recoding the Epigenome
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Born in Tamil Nadu, India. Graduated with a PhD in ap-
plied bioscience from Niigata University. Since 2010,
he was a member of the Sugiyama Lab at iCeMS and
began his own Group in 2018.

At iCeMS, the fundamental and theoretical, biology
and chemistry, technology and research are intri-
cately intertwined. We had a chance to sit down with
two scientists trying to understand the genome
through different lenses.
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Yuichi Taniguchi
g / P
Professor / Pl
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Born in Gifu, Japan. Graduated with a PhD from Gradu-
ate School of Engineering Science, Osaka University. He
was a postdoctoral fellow at Harvard University until
2011, and a Unit Leader at RIKEN before joining iCeMS.
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Ganesh®"“I'm very interested in genome modality about how
the genes are expressed, which has been the topic of my cu-
riosity from my PhD time. This is about knowing the epi-
genetics and the codes that decide which gene is on and
off. My research is to have a closer look and create biomi-
metic epigenetic codes to control therapeutically important
and cell fate controlling genes.”
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Taniguchi®“We are trying to understand how genome struc-
ture effects gene expressions and histone modification.
We're trying to understand the relationship between the ge-
nome’s physical structure, chemical reactions, and gene ex-
pression in 3D.”

® ResearchScope

o
iCeM HEIEFWEBA
?go iCeMS Read more online
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Smart Genetic
Switches for Precision
Medicine
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Ganesh Pandian Namasivayam

Mresearch focus
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Epigenetic information can change how a
DNA seguence is read without changing the
sequence itself and plays a pivotal role in
maintaining cellular identity. Developing de-
signer molecules that can read and bind to
specific DNA sequences is a technigue used
to turn on and off the expression of selected
genes without altering the sequence itself. De-
coding the natural genetic switches and creat-
ing “Smart Genetic Switches” by mimicking
them is an emerging approach to treat genetic
disorders. Ganesh’s group has found a way to
work with mitochondrial DNA as well, advanc-
ing a whole new field called “transcription ther-
apy” with potential in precision medicine for
healthy ageing.
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“For the young people who want to be re-
searchers, | encourage them to ask uncom-
fortable questions like ‘why not?’. ‘Why?’ can
tell you the known unknown; ‘why not?’ can
tell you the unknown-unknown and switch you
to enter uncharted territory.”
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Born in Tirunelveli, Tamil Nadu, India. Received his master’s in biotechnology from, Uni-
versity of Madras, India. PhD in applied biosciences from Niigata University. Began as a
Research Associate at iCeMS in the Sugiyama Lab (2010-2014) before becoming a
Program-Specific Assistant Professor (2014) and then Assistant Professor (2018). He
now leads his own research group at iCeMS, as well as serving as a visiting scientist for
the AO Research Institute, Switzerland, a visiting Professor, at KiBum Lab, Rutgers Uni-
versity, and a Scientific Advisor for ReguGene Co Ltd.
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Ganesh with his mother
who encouraged him to
not just ask questions
but find answers.
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As new cells are born, old cells that are no longer
being used meet their end, and thus maintain ho-

: meostasis in the living organisms. The lipid called
phosphatidylserine acts as a marker when dis-
played on an old cell's surface and is recognized
by phagocytes which then remove the dead cell.
In this study, Dr Maruoka, Prof Suzuki and their
colleagues shed light on the regulatory mechanism
of lipid dynamics whichoccurs when cells die.

FIMTENI=XRCCALR /NI ED—ERD . flAai%h Sl Ao R
ANBBHLTAY YIS —EEEM A THIET HRER
DT FIPHREZEICHS.

Cut-away pieces of XRCC4 protein travel out of the nu-
cleus to the cell membrane to activate scramblases,
turning on an 'eat me' signal recognized by phago-
cytes.

. _ Caspase cleavage releases a nuclear protein fragment that

stimulates phospholipid scrambling at the plasma membrane

- Masahiro Maruoka, Panpan Zhang, Hiromi Mori, Eiichi Imanishi, Daniel Packwood, Hiroshi Harada, Hidetaka Kosako,

Jun Suzuki Molecular Cell Published: March 2020
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Nanoparticles to Fight Cancer
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Yuya Higashi is working on the development of
new radiotherapy methods with the iCeMS Taman-

: oi lab at Kyoto University. For this study, he devel-

oped a method to efficiently cause breaks in the
DNA by generating electrons inside cancer cells.
He found that when they used this method to
cause breaks in the DNA of cancer cells, the
cancer cells died within a few days, leading to the
destruction of the tumor mass.
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When X-rays are irradiated onto tumor tissue containing
iodine-carrying nanoparticles, the iodine releases
electrons that break DNA and kill the cancer cells.

__ lodine containing porous organosilica nanoparticles trigger tumor spheroids destruc-
tion upon monochromatic X-ray irradiation: DNA breaks and K-edge energy X-ray

Yuya Higashi, Kotaro Matsumgto. Hiroyuki Saitoh, Ayumi Shiro, Yue Ma, Mathilde Laird, Shanmugavel Chinnathambi,
" Albane Birault, Tan Le Hoang Doan, Ryo Yasuda, Toshiki Tajima, Tetsuya Kawachi and Fuyuhiko Tamanoi

Scientific Reports Published: July 2021
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Program-Specific Researcher
(Tamanoi Lab) 3
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A New Approach to Gene Therapy:
Targeting Mitochondrial DNA
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TAELAZIUITN—TBEOF TNV LYT iCeMS Sugiyama Lab and Namasivayam Lab are
=TTl JB->7-DNARFI A T3/t conducting chemical-biological research using

pyrrole-imidazole polyamides (PIPs). These com-
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SEBEINZALEMIE. INIVRUFZRODNADH NS This new compound can find and help remove mutant
ZRUTLESLDNAGRIRMICR DF THEAL BRETS  mitochondria DNA from cells.
ZEPTEET,

__ Targeted Elimination of Mutated Mitochondrial DNA
LT byaMulti-functional Conjugate Capable of Sequence-specific Adenine Alkylation

Takuya Hidaka, Kaori Hashiya, Toshikazu Bando. Ganesh N. Pandian, and Hiroshi Sugiyama
Cell Chemical Biology Published: August 2021
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JSPS Postdoctoral Fellow, Visiting Researcher
at RIKEN, Visiting Researcher iCeMS (Taniguchi Lab)
PhD student (Sugiyama Lab, Namasivayam Lab),
at the time working on this research
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202111 BECHI VY 7Y LTI —TDiEL Dr Madhu Malinee worked on improving the ef-
SIS KSR S v T 1 — 2SR AL F A ficacy of immune checkpoint (PD-1) block-
23 s ? I e ade-based immunotherapy to treat cancer. She
/nE®f~®®%E?1.177J’\{/F(PD-1)B_E:,HIJ designed an epigenetic modulator, EnPGC-1,
FAL-RRBEEOENMEESHIMRICE) that enhances mitochondrial functions of im-
HATWET . SE.PARBEEEES 32 EM mune CD8+ T cells by activating PGC-1a/8
coactivator. Furthermore, she found that in vivo
h (T#ED) PYIHR B ICFASL 2 E R MENPGC-1 EnPGC-1 synergizes with PD-1 blockade ther-
EEVAL THBAOINICR) 7 EEESH. & apy and enhances tumor regression and surviv-
SICIETHEOHAERTIETYIADES IO al of tumor bearing host.

TEIWEMEEDBEICHINEL .

HLWMEEMTENPGC-1]1d. Y7 AT#HAREOINIRU7  The new compound EnPGC-1, which activates the

EEMASE XIATETIODSAGREREDI=RE %  mitochondria of mouse T cells, can make cancer
TEDTE S, immunotherapy more efficient.

e inton Stlons = Tar_geted Eplgent'etlc' Induction of Mitochondrial Biogenesis Enhances
: i Antitumor Immunity in Mouse Model

Madhu Malinee, Ganesh Namasivayam Pandian and Hiroshi Sugiyama
Cell Chemical Biology Published: September 2021
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Postdoctoral Research Associate
at University of Pittsburgh
PhD student (Sugiyama Lab and Namasivayam Lab),
at the time working on this research
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Synthesizing Porous Materials that
can Absorb CO2 from CO2
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While carbon dioxide is a cause of environmen-
tal problems, it is also a carbon resource that
exists universally and abundantly on the earth. If
we can convert carbon dioxide in the atmo-
sphere into valuable chemicals and materials, it
will lead to the realization of a sustainable soci-
ety. Dr. Kadota and his research team have dis-
covered a method to synthesize useful- porous
materials from carbon“dioxide at ambient tem-
perature and pressure.

ZELRFE (CO2) & . HIRT. AD. BWENEDIFBHZE  With the new method, carbon dioxide is transformed
REEAREZILESBIHEE (PCP/MOF) AEZHE S, 3 into useful porous complexes (PCPs/MOFs) at room
LOWEFESERENELE. temperature and without high pressure.

: . __ One-Pot, Room-Temperature Conversion of CO2
S ..o1 intoPorous Metal-Organic Frameworks

Kentaro Kadota, You-lee Hong, Yusuke Nishiyama, Easan Sivaniah. Daniel Packwood, and Satoshi Horike
Journal of the American Chemical Society Published: October 2021
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Postdoctoral fellow at the University of Oregon
studying under the JSPS Overseas Research
Fellowship program

PhD student with the Horike Lab, at the time
working on this research
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