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Evolution and Chemical Origin of Life
Shawn McGLYNN  #E##%

We are interested in how life began and its
history on Earth. We study biology in multiple
systems to calibrate our thinking about how it

works, how it has changed through time, and
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how specific chemical events created the self
replicating entities we recognize today as cells.

* In our hot spring microbiology work, we
are discovering new types of life in relationship
to current and past environments.

* In our single-cell microbiology work, we
study how populations are derived from the
aggregate of individuals.

* In our work in protein evolution, we study
how different protein families evolve and how
enzyme catalysis left biological imprints on
Earth in the form of isotope fractionations.

* In our chemistry work, we study how energy
transfer reactions occur in the absence of life,
focusing on redox reactions.

At Tokyo Tech, my main affiliation and place
of research is at the Earth-Life Science Institute
(ELSI) where we focus on understanding the
origin of planets and life in the universe. With
my recent affiliation to the School of Life
Science and Technology, I am excited to form
new research collaborations, and also to
promote educational activities. I look forward to
collaborating with you all. Let’s do good work

together!

FALLBRLNBLEYT

UL i RN

2020 = 11 H & 0 SCRMA Rl oE B 3
DTF=a7 b7y e LTEEELE
L7z, R THAEGH, HLRKOMIT>H
JEREFED HE RN LRA K7 CM%EE &
10 FEFEREBR L, BUEICEDY £, HEMITA
W EL T, BEMU LR E W AR R O 4y
HFRMT 24T > TV ET,

BEIMEE A VT BRI & D Lokt
R TTL LTIl EDERA A—D
7 BWEDPRDL )G LIVERF AL, AR
AR EDBES /T B H BRI,
MBI D KR L DT T 7
a—F TN L CWET, o, 1971
SULCHEEN A B L, SRS SR
IS AT EDF A F 2 7 AN ERKRE
IZEDHTETHONEM LIV EE X T
B ET, ZREEERRAEERS T O
BT RE T LT e 0 | #EE & B
REDMBEINEfE S N>oH D, B A
AF 7 AR EEEO MBI LW 1
PTATEEAET, SbIHRIIEL, 7
L NI A r— Vv CAE L BT A— b
TEHIR DRI BB & Al 2 720,
L— W — 0 Y & BB IR A A AL T BRE
ZEHBEAMBEOREEEDO TV ET, 371
BRI UT-MEF T~ 7 v LU DA
B Z BT X FRITFHA TS £7,

BUEIL, FREOFE AL 22 57T
AL —FBICREON S RIF1E¥E A&
HTWET, A S TR O ZEE
Fam@ LT, KD b OIS 2
& H 53 OBBRAMMEBLIZ LSV TITE T &
LEEEEZESTH O EENETS,
Flo, —DOHMEREFED HTZT THL,
JENANGY B SR OB 2 L 72— e O AR



Z2—XLx— No.23

2021 F4 520 A

ICNEDEDOHBANIFT > THH W &l
CEATEBY 4,

EELTEREy ATTN, EmETo
S R L — T DY, iRk
DEEREIR &, 2L D RIS KR T HEE
WZT2WTED £3, 5% b & B tEs
222 EF U E T, T - HETEEIC
SHEFTROMATEY T OT, [

5 UL BRECH L EFET,
EFATECERAFT
O el B

2020 £ 2 H XV, KFfE =0
B ETE L E L, RAIE, 2013 4F 3 A
[CART: KB4 B TR ookt 4~ m
EAHEKTHELEEZRG L, 20K Y —
T4 T RFRE IFRAEME LHE L
JST-ALCA 7' v ¥ = 7 N CRHMTBhE &2 B> &
L7c, FLRRRRAEFERF 2 D% DFHEHE
KRR 6, M TP OBRRICIIRE S
HEEIZRR> TR, ZoHE2BEY LTHE
LR L BFEd, ZoEORIZEIZ, K
FREO—B & LTHREEHEBICS HIZi#TE
T LT,

AT LR D S AN Tl < &8 A A
VAR E LT AR &0 D O
ez T > TWET, TNE TS, BB{kE
BB ALES I E R EDOER A

PRI EEFA LA HWEAES, &8
A FUNTISET DA OFIF OHAE O fig
BICE D fHA TWET, FRICRA & v &2 ME—
DIRFIRE T D A X U EALHIE ORICE
W, IO E RS &G T
BRE) A & AU S S0E s TR A 2 B
EROWIEERA LRI LD A X ) —)L
HPEZR 8D ClL AL ORI H D 5 W8
EIToCWET, £2, B EE TH-
T BB R OB % LT, FERISEED4
BEEEE g 7 o —T7 2L, It
HE RUBEREE 2 O 7o AR PN O R SR R SO
BAACEH DA A= ZIZHALTHE
T MOE N T m—T LA B DT A
PRI D AEMTE BN FS 1T D R EhAE DB 5%
D> B RPN GRS ORI % B F8 L 7298
ZHEDTVET,

ELth, Fillaa oA VADRET,
FREE, WHIETEEN, RFPZEH R 1R & ITH
RO MEIZR D E LT, 2DXH7%
R ORRHAEIC BV T, B H OAFZEERS
LHEDOHBETEEZ ED L HIITTRENER
SELNE L, FEFICHHEN LI, K
FOHETFMEEERT 0 7 T L0FNHAD
JeA L OFEFT e EOBEES T, Zh
O DOWMEZD Z ENTE, ZOHREZ
T CHARBET D2FFETT., 4% L bE
O ZHRE HREOIFE T LS BEWVWH L
LFET,

BEEODIHRE

A &—  Bh#



Z2—XLx— No.23

2021 F4 520 A

2020 45 3 HICAEMBITZPeIcBh#H s LT
EEWZLE L, ol E T
T LR TERTIC, #HAE LT
ROTLK DI EMTEENLIE LD L &
HIZH OG5 EHEE 2 ENTT,

AMEORRERRKFETIE, U R~A K
FEROIEFIERIZER T 2 WFFEICH D M A
TExE L, VU RvA NIRERFEES
FlER I L2 L THATTN, 20k,
MRS AN 2B B AER 70 &4 A 703K
HAERP R S NHHICE > TEE LT,
SHTIEY Y R~ A FHEERITZREEH
NV D —RINFE L L CTOHNLZZE< T
BEoTWET, VU F~vA NFEKROEH
BT, Y R E  RICE L B
YL=— IR DT, ZD [ X NTEhy
RS | TR -7 X )T 4 & LTH
HINTWET, HE®ZIE, Y F~vA K
AR OIEHFNTH D 53 A T3 = X L O
R, MEHEF RN e & LTz drug
repositioning % HfE L 7=HFZCICTHL Y #HA
TWET,

M CTh 2 R TERFOREBIZERLT
ZXOLLEDITWAERLS LicnwE BnE,
Ll RICSAHEEETTENETOT,
THE THIEOIZE LA LS BEWWEL
e

Exploring the potential of
immunobiosensor and molecular
evolution

& 18 (ZHU Bo) Bh#

I'am honored to serve as an assistant professor
in the Ueda/Kitaguchi Lab at Tokyo Tech since
May 2020. As an international alumnus of the
Global 30 Project and Leading Graduate
Schools Program of Japan, this is my treasurable
opportunity to contribute to the Japan society in
return. I received my Ph.D. degree at Nagoya
University in 2016. After that, four years of
post-doctoral researcher experience at the
University of Minnesota and Kobe University
strengthen my faith to pursue my career in
academia.

My research background is about high-
throughput molecular evolution technology and
protein engineering. I started  my
immunobiosensor-related work with Prof. Ueda
in the middle of this COVID-19 pandemic. The
SARS-CoV-2 recognizing biosensor with fast
response (1-minute) was successfully developed
during this period. I was also attracted by the
release of the Tokyo Tech Future Chronology

last year, which is currently consisting of 24
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Future Scenarios. Connecting my future studies
to some of these scenarios will be one of my
working directions.
Tech is

Tokyo 1,700

international students by May 2020, which

hosting over
makes it a nice platform for both international
and domestic students to build a global vision. |
understand how important the English-based
education and cross-culture teamwork training
are for students who would like to pursue their
careers at a global level, and I would like to try
my best to promote them.

In the end, I wish everyone in the School of
Life Science and Technology and Tokyo Tech
stay well in this with/post-corona age, and let’s
turn this challenge into the energy for building a

more brilliant future society.
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February Qth Tokyo Tech Internatighdl Symposium
18" on Life Science arid Technelogy

Visualization and
Engineering of Biomolecules
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Heterochromatin in stress and development

eciallty chemical production
ce and Technology.

Concluding remarks
School of Life'Science and Technology,
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Shiela Marie Gines SELISANA

V.

Being in Japan and pursuing doctoral studies in
Tokyo Tech, one of the best universities in the
world, make me feel like I’'m living the dream.
Without a doubt, Japan is one of the top leaders
in the field of science and technology with its
state-of-the-art  facilities and high-caliber
scientists. Japan is also highly recommended for
travel enthusiasts like me due to many
picturesque places, with each season offering a

different scenery.

I have been affiliated with Tokyo Tech for 1.5
years now. I first entered Tokyo Tech as a non-
degree research student last October 2019. Half
a year later, I started my doctoral studies in
Kajiwara-Orihara Laboratory. I skipped the MS
program at Tokyo Tech because I already got
my Masters of Science degree in Microbiology
from my home country, the Philippines. My

research work revolves around Candida auris, a

21

fungal pathogen designated as a global public
health threat by the Centers for Disease Control
and Prevention, and its interaction with the
innate immune system. Specifically, I am
looking at the changes in the exposure of
pathogen-associated molecular patterns in the
cell surface of Candida and its influence on the
activities of macrophages such as phagocytosis.
A thorough understanding of host-pathogen
interaction is indispensable. The results of my
research will shed light on the dynamics of (-
glucan exposure in C. auris which could help
researchers understand better the immune
response against the multidrug-resistant C. auris.
this

developing novel strategies in treating C. auris

Ultimately, research could help in

infections.

Kajiwara-Orihara Laboratory is quite diverse in
terms of specific research topics but the general
themes of our

research laboratory are

immunology, chronobiology, medical
microbiology, and molecular biotechnology. I
am very grateful to my advisers, Prof. Susumu
Kajiwara and Prof. Kanami Orihara, for all the
support and guidance in my research work. Also,
I am highly indebted to Monbukagakusho
(MEXT) for the scholarship that helps me

sustain my life and studies in Japan.
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	輝く女性研究者賞
	バイオインダストリー奨励賞
	日本進化学会研究奨励賞
	令和２年度 科学技術分野の文部科学大臣表彰 科学技術賞(研究部門)
	「オミクス解析による大腸癌発症に関連する細菌に関する研究」
	山田　拓司　准教授
	大腸がんは胃がんを抜き、日本では一番多いがんとなりました。食事など生活習慣の欧米化がその原因と考えられていますが、そのメカニズムは明らかではありません。
	ヒト一人の細胞数は約37兆個で、ヒト一人あたりの腸内細菌数はおよそ40兆個と言われ、重さにして約1～1.5 kgとされています。これらの腸内細菌叢の乱れが炎症性腸疾患など様々な疾患と関係することが、最近になって分かってきました。2012年に、口腔内で歯周病の原因菌として知られるFusobacterium nucleatum（フソバクテリウム・ヌクレアタム）が、大腸がんの患者さんの便中に特徴的に多数存在することが報告され、これまでに検証されています。
	大腸がんは、大腸ポリープ（腺腫）、粘膜内がんを経て進行がんへと進展します（多段階発がん）。これまで、進行した大腸がんにおいて関連する細菌はいくつか特定されてきましたが、進行がんになる前のステージで、大腸ポリープ（腺腫）や粘膜内がんと関連する細菌や代謝物質は知られていませんでした。
	本研究では、大腸がんの患者さんを対象に、凍結便を収集しメタゲノム解析やメタボローム解析を行っています。これまで進行大腸がんに特徴的な細菌は特定されていましたが、前がん病変である腺腫や粘膜内がん、すなわち大腸がんの発症のごく初期に関連する細菌については解明されていませんでした。我々の研究の結果、多発ポリープ（腺腫）や非常に早期の大腸がん（粘膜内がん）患者さんの便中に特徴的な細菌や代謝物質を同定しました。
	我々の研究には、臨床現場の医師チーム、情報解析を行うデータ解析チーム、実際の実験を行う実験チームの協力体制が重要です。多くの共同研究者、協力者の皆様のご尽力があり、今回の受賞の一連の研究を成し得ることができました。この場を借りて、皆様に感謝いたします。
	また、今後も共同研究を軸とした臨床現場からの様々なデータの蓄積を推進するとともに、そこからさらに発展させた研究を国内外の研究者と幅広く強力に連携し、協力し、多くの分野と融合しながら、研究推進をしていきたいと考えています。
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