DCREATIVITY %

P s K-LisCat
(:_’ %ﬁﬂzgki EKD\‘TCB)




HROTHEGORE . ~ I,E“S

CH3
FOr

CD20ER I D HoT=-Dh ?

1928-’E|E Alexander FI minglZ ‘,/:/
£BR= YL DR =je=="

Nobel ER4BER M

Louis Pasteur Paul Ehrlich Gerhard Domagk

(18614F) (19044F) (19274F)

Gl
: &
q ‘ ’
:~>U>0>.%EE5I¢ A p
RKEEE(NRZ Dorothy Hodgkin John Sheehan

.l )50 Ig|~) 1945FER=V) D ORBIER 1957F =Y
Howard Florey Ernst Chain = (19644ENObel{Ei DiLsEs



-

RIEITHRERPEORSR |
| BERADESZRRTS5%E |
Department of Department of

Biology Bk*o?%%%*i <: Chemistry
(EMEDH) W (HHEZDH)

=1t
HEADEWEE |~ meg f
REEMRHNH |
AN

e BENBETORWVNEMMBEESIZ, BLVEMMFESZEES
. HEH-REMEENEE T RIEMETEEZEN

o FO—NIEIEDZEIZBLTELTRTIORE VM, 1%
EOTHOHTYH—F)—F—DEHK




KX, [XLOMEIIZHAHAED T
CABEMRIYVHLTWEDTHS
(RIZE)



AN DLIVADTAITH LIV

- JM3=9—-tREH

2. TFYA(F—LR




[ 1D E S5 fHalE
- ﬁmﬁwa[

Self-assembly

ERKtET—IL

ALPHAMELIX PROTEIN
1.;.. ¥
-, -."..Ii‘.-.\_.

OLIGOSACCHARIDE] -
SIDE CHAIN

GLOBULAR \
PROTEIM

PHOSPHOLIPID
HYDROPHOBIC

SEGMENT OF ——
ALPHA-HELIX PROTEIN (| 5

CHOLESTEROL




[T DS 515 filafE
gyadss ks

OH

o

ALPHA-HELIX PROTEIN

GLYGOLIPID

GOSACCHARIDE -
SIDE CHAIN

PHOSPHOLIPID

CHOLESTEROL




[ 105 F#E

(N) /524 —Ft ~ZJTILF_>H)

B2 IIE— AT
FLFooEEHK |



UGOSACCHARIDE -

DECHAIN—_ @ ([ )
Yo

CHOLESTEROL




A= —EDEZE
U:“/)l/ﬁA "o OH @ooc :/7)1/@

HO o
OOC / HO\\\ O ¢---~‘- ..
HOW AcHN "..C.)!‘J; 6"":'
AcHN H OH /™
H O ©
— o @)
& :: — HO
UTFILEE  Ho o /13 t
H + H,O
>
J)aAvILEED

B (nsk &)



A= —EHERD 5> FREt

Arg 181

f2H . Hoffmann
(1981£ENobel{b% &)

+\_, HOR

HN

= . NH,
NH, H.PO )
2 F3P0, \H/H B ¥V = LHfEE
22T) L= (Gsky: R1=R?=H
(Roche) A{FE JL (Daiichi-Sankyo): R* = C;H;5CO, R? = CHj

AT RA



BRFEEODERNGEAS

Y ——

VHUE
(FRILEY BEGE)

4

BINHE
(B, 2BELLE)
) ! ' O NFENFARAUINGEERSF

EXE)DHEEERICIKTE
o [HE (JL—F) N —H#key

ESFER



Pharmacologic Action of Oseltamivir on the Nervous System

Ishii, K.; Hamamoto, H.; Sasaki, T.; Ikegaya, Y.; Yamatsugu, K.; Kanai, M.;
Shibasaki, M.; Sekimizu, K.* Drug Discov. Ther. 2008, 2, 24.

Patch-Clamp Electrophysiologic Responses
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Muscle Relaxation of Silkworm Larvae: Convulsive Seizures of Mice
Related study: Izumi, Y. et al. Neurosci. Lett. 2007, 426, 54.




Oseltamivir Enhances Hippocampal Network Synchronization

Usami, A.; Sasaki, T.; Satoh, N.; Akiba, T.; Yokoshima, S.; Fukuyama, T.; Yamatsugu, K.;
Kanai, M.; Shibasaki, M.; Matsuki, N.; lkegaya, Y.* J. Pharmacol. Sci. 2008, 106, 659.

Functional Multineuron Calcium Imaging

Control

Population burst (44.7 £ 3.4 Hz, n = 234 bursts, 100 gM: y oscillations):
Activation of inhibitory interneuron by modulating sialylation-mediated
neurite connectivity?
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Chemistry can make life.

Life is simply a matter of chemistry.----James Watson

The answers to the questions we have about biology all
lie at the level of chemistry.----Roger Kornberg

What | cannot create, | do not understand.
---Richard Feynman
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R. Noyorl, “Synthesizing our future” Nature Chemistry 2009,

g 774

synthesis must pursue ‘practical elegance’
— that is, it must be logically elegant but
must at the same time lead to practical
applications. Many of the stoichiometric
reactions used at present, although useful,
can and should be replaced by more efficient
catalytic processes.

Catalysis has been, and will remain,
one of the most important research
subjects, because this is the only rational
means of producing useful compounds
in an economical, energy-saving and
environmentally benign way. According to
a promotional brochure from the renowned
German chemical company BASE more
than 80% of globally produced chemicals
are made using catalytic processes. The
importance of efficient heterogeneous,
homogeneous and biological catalysts? is
continually increasing. Practical catalysts
must enable reactions that are rapid,
capable of being scaled up, and selective
in the products formed. Molecular
catalysts displaying chiral efficiency that
rivals or exceeds that of enzymes are
highly desirable®-.

A

lower activation energy, however, it does not
improve the ability to conduct endothermic
processes, which require the investment of
extra energy or the use of special product-
separation technology to shift chemical
equilibria to favour the formation of a
desired product.

There are many reactions that do
not work under thermal conditions. To
enhance the power of synthetic chemistry,
photosynthetic catalysis enabling otherwise
energetically forbidden transformations
needs to be explored in greater depth.
Similarly, current step-by-step organic
syntheses must be a combination of all
thermodynamically downhill reactions,
limiting the overall efficacy. Therefore,
cascade syntheses®, or those that combine
multiple components in a single step?,
are particularly appealing. An intricately
designed device that can integrate multiple
catalysts along with suitable cofactors to
achieve this without the necessity of human
intervention is a worthy goal.

Ideally, we should aim at synthesizing
target compounds with a 100% yield and

Tecnnology nas Drougnt with 1t a range
of global issues. Scientists” efforts should
be directed towards solving a range of
existing or predicted social and global
issues associated with energy, materials,
the environment, natural disasters, water,
food and health. Chemists have an immense
responsibility to tackle these problems;
however, the prevalent over-specialization
in science tends to make it difficult to find
solutions because there are usually multiple
causes. To remedy this situation, we need
a more broadly based science education,
which will better equip future chemists to
tackle the issues outlined above.

Science is, in principle, objective. But it
is human intelligence and endeavour that
discover and create scientific knowledge.
The scientific world should be borderless;
scientists from both advanced and emerging
nations — with different backgrounds and
values — must cooperate for the survival of
our species within the confines of our planet.
This is the greatest challenge facing chemists
in conducting their research. O

Ryoji Noyori is in the Department of Chemistry
and Research Center for Materials Science, Nagoya
University, Chikusa, Nagoya 464-8602, Japan,

and is President of RIKEN, 2-1 Hirosawa, Wako,
Saitama 351-0198, Japan.

e-mail: noyori@riken.jp
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Serine-Selective Aerobic Oxidative Cleavage of Protein

Ubiquitin: UQ(1-76) 1 mM UQ(1-64) UQ(1-56)
Band 1 Band 2
A - Cul (500 mol %)
bathophen salt (500 Mol %)
ketoABNO (500 Mol %)
NaNO, (1500 mol %)

>
CH3CN/H,0/ AcOH (9/9/2)
rt, O, (1 atm), 20h

B : without ketoABNO
C : without Cul, bathophen salt,

ketoABNO
UQ(1-19) UQ(21-56)
Band 3 Band 3
7TkDaguuum s & . Sl Band 1
4 kDa Ve - T e - -
"___'___'___ Band 2
” Band 3

_______

Conditions: A B C A B C A B C

Oh 5h 20 h Seki, Tanabe, Sasaki, Sohma,
Oisaki, Kanai, ACIE, 2014, 53,
6501.
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Seki, Ishiyama, Sasaki, Abe, Sohma, Oisaki, Kanai, JACS 2016, 138, 10798.
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Taniguchi, Shimizu, Oisaki, Sohma, Kanai, Nat. Chem. 2016, 8, 974.
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Nature 2011, 478, S4
Aaron Ciechanover

On the wings of
imagination

Biochemist at Technion, the Israeli Institute of Technology in Haifa. Shared the 2004

Nobel Prize in Chemistry for the discovery of the ubiquitin system, which mediates protein
degradation in all plant and animal cells by destroying proteins that are denatured, misfolded
or no longer needed. Family moved from Poland in the 1920s, and he was born in Haifa in
1947. The following year the state of Israel was established.

You won a share of the Nobel prize for your
discovery of the cell’s protein degradation
process. How has the field changed since
those early days?

The field has changed dramatically. The ubiqui-
tin proteolytic system is now known to regulate
many basic cellular processes, such as cell divi-
sion, differentiation, transcription and quality
control. Altogether, components of the sys-
tem comprise 6-7% of all genes in the human
genome: well above what was expected for just
a ‘protein scavenger system. Consequently, it is
no surprise to find that aberrations in this sys-
tem are implicated in the pathogenesis of many

1. 1 1 1 1 1 1

protein accumulation, such as Alzheimer’s
disease, will be treatable?

There are diseases that involve gain of function
and diseases that involve loss of function. With
the former, one can be more optimistic because
the solution is to develop inhibitors and antago-
nists, which are easier to develop than agonists or
stimulants. In pharmacology, it is easier to slow
down a system than to speed it up, so it depends
which side of the ubiquitin system you are talk-
ing about. On the cancer side — as it involves a
gain of function — progress will come faster; on
the neurodegenerative side, such as Alzheimer’s
or Parkinson’s disease, it may take longer.

tists, or carry out disease- and drug-oriented
research. Curiosity-driven research in the last
century brought tremendous development in
biomedicine — novel drugs and sophisticated
devices — and I strongly believe this is the
way to go. If we shift mostly to translational
research, the springs of knowledge will dry up,
and there will be nothing left to translate. Per-
haps the public and our political leaders think
that things are going too slowly, but that’s a
dangerous perspective.

Do you have any advice for graduate students
trying to pick a research topic?

Choose a good mentor who asks original ques-
tions. Be patient, do not give up: work hard and
persevere. Be passionate and excited about what
you are doing: think of your scientific profession
as if it were your hobby. Luck is important too,
but remember, very often luck is not blind: it hits
those who are ready. m
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