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Leading expert of 2 OIE Reference Laboratories
Vice President, Asian Fisheries Society [ 2019~2022]
Chair of Nimaviridae Study Group, International
Committee on Taxonomy of Viruses

Council member of two international societies

Editorial advisory board member of two $CI journals
Guest Editor for handling two special issues
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https://upload.wikimedia.org/wikipedia/commons/6/6c/Through_the_looking_glass.jpg
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The Red Queen
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“ Now, here, you see, it takes all the running you can do, to keep in the same place. If you
want to get somewhere else, you must run at least twice as fast as that! ”



The White Queen

The White Queen Dynamics

® Multicellular organisms act anticipatively to stres
pressures and generate a distinct dynamic

® The acquisition of a new class of diversity generators

® Based on random phenotypic diversification that is
not adaptive at individual level (impossible things)

and anticipative (before breakfast)
Muraille, 2018

"l daresay you haven't had much practice,” said the Queen.
"When | was younger, | always did it for half an hour a day.
Why, sometimes I've believed as many as six impossible
things before breakfast.”




The Red Queen and the White Quee

The Two Queen
hypothesis

organism VAN ' L AR :
White Queen =8~ Agtn ELECIOUEEY
dynamic NV s SR dynamic
anticipative diversity generators reactive diversity generators
White Queen impossible things Red Queen arm races
"Sometimes I've believed as many as six "Now here, you see, it takes all the running
impossible things before breakfast" you can do to keep in the same place"

Lewis Carroll Lewis Carroll

Muraille, 2018
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CRISPR/Cas9-mediated genomic editing
[20207% H B2 58]
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Production of a breed of red sea bream Pagrus major with an increase of skeletal muscle mass and reduced body
length by genome editing with CRISPR/Cas9
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MSTN with
normal morphology
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Imagination

is more important than
knowledge
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Hallucigenia’s head and the pharyngeal armature
of early ecdysozoans

doi:10.1038/nature14573

Martin R. Smith® & Jean-Bernard Caron®?
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Xtz ( B% : Hallucigenia )
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Higuchi Yuko ( #8118 F )
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Einstein on Fairy Tales

The creative imagination is the essential
element of a true scientist, and fairy tales
are the childhood stimulus to this quality.

=Albert Einstein

If you want
your children
to be intelligent,
read them
fairy tales. ’
If you want them

to be more
intelligent,

read them more
fairy tales.....
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AR CRIRSEX

—— A Grace
Annmg . TR Hopper
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The unsung hero of fossil discovery A ship in port is safe, but that is not what
= Natural History Museum ships are built for — Grace Hopper

he g
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v&. Jennifer Doudna ' 4
Emmanuelle Charjis® 1

#Z?_Eﬁ%itf Pioneers of CRISPR

FHEATE m : Gene editing

FEEOEDRER E - ABAFRA One of the problems in the biotech world is the
—BEEIBRFRFRE - HPURRESR - lack of women in leadership roles, and I'd like to

— = Eg see that change by walking the walk.
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The Nobel Prize 1in
Chemuistry 2009

The Nobel Prize in Chemistry 2009 was awarded jointly to ,
Venkatraman Ramakrishnan, Thomas A. Steitz and Ada E. Yonath vescataman - il e

Ramakrishnan Prize share: 1/3 Prize share: 1/3

"for studies of the structure and function of the ribosome", Prize share: 1/3



http://newsinfo.inquirer.net/680865/building-bridges-from-molecules-to-mankind
http://newsinfo.inquirer.net/680865/building-bridges-from-molecules-to-mankind
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Publications (107)

Hot Hydrogen Atom Irradiation of Protonated/Deprotonated Peptide in an lon Trap
Facilitates Fragmentation through Heated Radical Formation

Article Feb 2022

Daiki Asakawa - Hidenori Takahashi - Shinichi lwamaoto - Koichi Tanaka

Request full-texi

The APP669-711/AB1-40 ratio as a plasma biomarker specific for the brain A deposition in
APPIP51 mouse

Article Dec 2021

Maoki Kaneko - Masaya Matsuzaki - Miyabishara Yokoyama - [...] - & Taisuke Tomita

We have previously identified APPS69-711 {a.k.a. AR(-3)-40) in human plasma wsing immuneoprecipitation
combined with matrix-assisied laser desorption ionization ime-of-flight mass spectrometry (IP-MALDI-MS)
(Kaneko et al., Proc Jpn Acad Ser B Phys Biol Sci. 2014). Our assay has revealed that the compaosite
biemarker, which is a combination of APPG6S._..

Request full-texi

“ Py

LETTER

doi:10.1038/nature2 3456

High performance plasma amyloid-(3 biomarkers
for Alzheimer’s disease

Akinori Nakamura', Naoki K_:mekc):‘ Victor L. Villemagne™*, Takashi Kato', James Doecke®, Vincent Doré™®, Chris Fowler?,
Qiao-Xin Li*, Ralph Martins’, Christopher R(rwef"‘, Taisuke Tomita®, Katsumi Matsuzaki®, Kenji Ishii'’, Kazunari Ishii",
Yutaka Arahata®, Shinichi lwamoto®, Kengo Ito'*, Koichi Tanaka®, Colin L. Masters* & Katsuhiko Yanagisawa'
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Imagination

is more important
than knowledge
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MerSe, Promising a Brighter

Future for Human in Space

Through Engineered E. coli

and Synthetic Biology I
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NEWS CLIMATE

Loss of seed-hauling animals spells trouble for

plants in warming world

Half of all plant species depend on birds and mammals to carry their seeds to new habitat

Discover

NEWS | 14 January 2022

First pig-to-human heart
transplant: what can scientists
learn?

Researchers hope that a person who has so far lived for aweek with a genetically modified
pig heart will provide a trove of data on the possibilities of xenotransplantation.

CLIMATE
Ocean warming sets record

The upper reaches of the world’s oceans were hotter than ever in 2021, setting a record for
the sixth straight vear. The shallowest 2000 meters of the oceans last vear absorbed 14
more zettajoules (102! joules) of heat than in 2020, an injection of energy equivalent to
nearly 30 times as much energy as humans use in a single vear, scientists reported this
week in Advances in Atmospheric Sciences. The ocean acts as a buffer against rising

the most important
issue

“Nature’s 10

7 Y

Téﬁp'eople who helped shape science in 2021
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Midjourney E2XE& T
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ERF 3

holding a chestnut in her hand.

A small elf with golden wings, her hair is colored. Wearing a short skirt made of leaves, the top is
made of flowers. She was standing outside the mushroom house with stained glass windows,
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THE Al INDEX REPORT

Measuring trends in Artificial

Intelligence

The world’s best new
scientist ... Al?

Al models are starting to rapidly
accelerate scientific progress and in 2022
were used to aid hydrogen fusion,
improve the efficiency of matrix
manipulation, and generate new
antibodies.

Stanford University

The number of incidents
concerning the misuse of
Al is rapidly rising.

According to the AIAAIC database, which
tracks incidents related to the ethical
misuse of Al, the number of Al incidents
and controversies has increased 26 times
since 2012. Some notable incidents in
2022 included a deepfake video of
Ukrainian President Volodymyr Zelenskyy
surrendering and U.S. prisons using call-
monitoring technology on their inmates.
This growth is evidence of both greater
use of Al technologies and awareness of
misuse possibilities.

The demand for Al-
related professional skills
is increasing across
virtually every American
industrial sector.

Across every sector in the United States
for which there is data (with the
exception of agriculture, forestry, fishery
and hunting), the number of Al-related
job postings has increased on average
from 1.7% in 2021 to 1.9% in 2022.
Employers in the United States are
increasingly looking for workers with Al-
related skills.

While the proportion of
companies adopting Al
has plateaued, the
companies that have
adopted Al continue to
pull ahead.

The proportion of companies adopting Al
in 2022 has more than doubled since
2017, though it has plateaued in recent
years between 50% and 60%, according
to the results of McKinsey's annual
research survey. Organizations that have
adopted Al report realizing meaningful
cost decreases and revenue increases.
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Breeding program in ICSDSA




International Center for the Scientific Development o
Shrimp Aquaculture

Tapei
aipe
Cip

Annan Campus
® Nuclear Breeding Center for P. monodon

® Two OIE reference laboratories for WSD and
AHPND

hhhhhhhh

Hualien Area
NCKU

Kaohsiung



national Center for the Scientific Development
Shrimp Aquaculture

® One Nuclear Breeding Center (NBC
® all with high biosecurity

Annan Campus ® All shrimp in these buildings are

® A shrimp genome biology laboratory

® A shrimp disease laboratory
® OIE reference laboratories for WSD/AHP
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. International Center for the Scientific
Development of Shrimp Aquaculture

D AHBEAERIEE P

Cultured Shrimp Nucleus Breeding Center




ional Center for the Scientific
Shrimp Aquaculture



https://en.ur.ncku.edu.tw/laboratory/International+Center+for+the+Scientific+Development+of+Shrimp+Aquaculture+(ICDSA)/
https://en.ur.ncku.edu.tw/laboratory/International+Center+for+the+Scientific+Development+of+Shrimp+Aquaculture+(ICDSA)/

International Center for the Scientific Development of
Shrimp Aquaculture

Annan Campus

The water circulation system supports the complete life cycle up to . . . .
broodstock maturation Biosecurity in the commercial shrimp grow-out area
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International Center for the Scientific Development of
Shrimp Aquaculture

Pathogen detection

EMS / EHP /| MBV / WSSV / IHHNV / YHV / DIV |

Wild shrimp

Hualien Area

(Multiplication -

center)

Nuclear Breeding Center for P. monodon
Annan Campus

R E
(Primary quarantine) = YES #- Discard

Screen for 7 pathogens ' m NQ =———p

~

R R4 T R Bt
(Secondary quarantine facility)

Di d
Produce adult = YES = Discar

broodstock
= NO - Produce

F1 generation

REMAYE :30~40

| I
AR Tt el e
(surveillance)  (Nucleus breeding center) : I '
Pathogen negative mIRBR & (surveillance) Discard

-




International Center for the Scientific Development of
Shrimp Aquaculture

Maintain 20~30 P. monodon families with different traits

Animal trait Family No. Performance O.f _shrlrr_lp Performance of general shrimp
with the specific trait

Tolerance to low dissolved

DG12 DO<2 ppm, 24hr DO<2 ppm, 24hr, motality: 100%
oxygen
Tolerance to salinity stress DG60 >40 ppt: grow normally >35 ppt: grow slowly
Tolerance to low temperature ng eating normally at <20°C eating less at <20°C
DG12 ; DG24 , _
Fast growth DG27 : DG34 ADG : 049g-0.6g ADG: 0.2g/day
High fecundity DGSV?/élaGm Spawning > 6 times Average: 3~5 times

Disease resistance W0223 SPR-WSSV SPF



International Center for the Scientific Development of
Shrimp Aquaculture

o
aipel
Cip

hhhhhhhh

Hualien Area

NGKU Hualien Area
® Commercial P. monodon growout facility

Kaohsiung

Annan Campus
NCKU



Business Ecosystem for $Shrimp Farming
Indoor culture system —
the necessary scenario in response to climate change
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T e = S .' ” PY " ® The construction was finished
i in the end of 2020.

® Area: 9.1 hectares the east of
& Taiwan.
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International Center for the Scientific
Development of Shrimp Aquaculture
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International Center for the Scientific
 Development of Shrimp Aquaculture
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https://bit.ly/3A1uf1Q
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr

Thank you for your attention




