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From	
  and	
  to	
  where	
  science	
  is	
  coming	
  and	
  going?	


Immanuel	
  Kant	
  :	
  philosophy	
  is	
  involved	
  in	
  physics,	
  ethics,	
  and	
  logic	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  as	
  in	
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  Heidegger:	
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  is	
  for	
  understanding	
  of	
  	
  “being”	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  as	
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  but	
  not	
  existence	


Proposi;ons	
  (neither	
  sentence	
  nor	
  statement)	
  of	
  natural	
  science	
  

Origin	
  of	
  Universe	
  
Origin	
  of	
  Life	
  
CogniAon	
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•  Challenge	
  the	
  fundamental	
  ques;on,	
  the	
  origin	
  of	
  life	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  -­‐	
  Biodiversity	
  with	
  evoluAon	
  at	
  the	
  molecular	
  level	
  such	
  as	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  genomes,	
  dynamics	
  of	
  funcAonal	
  molecules,	
  etc.	
  

•  Contribute	
  to	
  finding	
  of	
  prac;cal	
  solu;ons	
  for	
  a	
  variety	
  of	
  problems	
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  Key	
  societal	
  needs:	
  sustainable	
  food	
  producAon,	
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  restoraAon,	
  opAmized	
  biofuel	
  producAon,	
  and	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  improvement	
  of	
  human	
  health.	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  -­‐	
  By	
  integraAon	
  with	
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  and	
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  with	
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  computaAonal,	
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  earth	
  scienAsts,	
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  across	
  the	
  naAonal,	
  private,	
  and	
  academic	
  sectors	
  	
  

(Modified	
  from	
  A	
  New	
  Biology	
  for	
  the	
  21st	
  Century	
  (2009,	
  The	
  NaAonal	
  Academy	
  Press)	
  

What	
  does	
  Life	
  Sciences*	
  do	


*Life	
  Science	
  (Bioscience,	
  Biological	
  Science):	
  based	
  on	
  Molecular	
  Biology	
  to	
  understand	
  biological	
  phenomena	
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  and/or	
  dynamics	
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  funcAonal	
  molecules	

**	
  Biology　(	
  βίος	
  (bios)	
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  λόγος	
  (logos)):	
  started	
  from	
  Natural	
  History	
  including	
  taxonomy	
  and	
  other	
  fields	
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Bio-­‐diversity	
  research	
  in	
  genome-­‐	
  and	
  post	
  genome-­‐project	
  era	
  
to	
  understand	
  “origin	
  of	
  life”	
  and	
  “evoluAon”	


Life	
  as	
  complex	
  system:	
  from	
  reducAonism	
  to	
  reconsAtuAon	
  of	
  life	
  such	
  as	
  	
  cell	
  
through	
  collaboraAon	
  of	
  organic	
  chemistry,	
  biophysics,	
  biochemistry,	
  etc	


Extraterrestrial	
  life/being	


Process	
  and	
  Architecture	
  of	
  Sprit	
  and	
  Psychology	
  of	
  human	
  being	
  

QuesAons	
  in	
  fundamental	
  biology	
  to	
  be	
  solved	


life/being	
  in	
  seas	
  (eg.	
  TARA	
  Ocean	
  Science)	


Spirit	
  =,	
  =,	
  =	
  soul,	
  heart,	
  mind,	
  concept,	
  energy,	
  etc	
  	
.	

.	
 /	


Psychology	
  	
  =,	
  =,	
  =	
  mental,	
  Kansei,	
  feeling,	
  etc	
  	
.	

.	
/	
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Physics	
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 Biophysics	


Medicine	


Physiology	


Anatomy	
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Embryology	


Agriculture	


Breeding	
  Science	

Gene;cs	


StaAcs	


MathemaAcs	


MathemaAcal	
  
/theoreAcal	
  
Biology	


PopulaAon	
  	
  GeneAcs	


History	
  of	
  Biology	

Bioethics	


Metorogy	


Geoscience	
 Economics	


Systems	
  Biology	


Proteomics	


Genomics	


BioinforamAcs	


EvoluAon	


Drug	
  Discovery	

Personalized	
  
Medicine	


RegeneraAve	
  
Medicine	


Biotechnplogy	


Molecular	
  
Biology	


Structural	
  
Biology	


Ecology	


Miceobiology	


Botany	


Origin	
  of	
  Life	


Plant	
  
Engineering	


From	
  &	
  To	
  Biology	




(hhp://www.embl.de/tara-­‐oceans/start/)	




Evolution of life 

Human beings... why 
are they highly 
pathogenic? 

Functional 
structure 
analysis 

in silico

screening


Pan-viral efficacy 
of anti-viral drugs 

Virus mutation prediction 

HTP

screening


New 

biomolecule

identification  

T2K @ Center for Computational 
Sciences	


Infectome analysis 

Chemical Biology


Medicine


Biology


Agriculture


Information Engineering


Mathematics


Pharmacy


An example: recent studies on influenza virus	


Vaccine created 
based on the 
future prediction 
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Viral	
  RNA	
  polymerase	
  

Nucleoprotein	
  :	
  NP	
  

PB1	
  
PB2	
   PA	
  

vRNP	
  complex	
  

vRNA	
  

NS2	
   HA	
   NA	
  

M1	
  

M2	
  

The Structure of Influenza vRNA-RNA Polymerase-NP  
   (vRNP) Complexes 



Molecular	
  surface	
  representaAon	
  
showing	
  the	
  clei	
  into	
  which	
  PB1	
  binds.	
  

PA	
  

PB1	
  

Nature	
  (2008)	
  454,	
  1127-­‐1131	
  
in	
  collaboraAon	
  with	
  Dr.	
  Park	
  (Yokohama	
  City	
  University)	
  

PB2	
  PA	
  

PB1	
  



Synthetic biology： from 
reconstructed organic 
substances towards the life


Cryobiology： from 
regenerative organ functions 
to the living organisms	


TIGR (The Institute for Genomic Research) 

was founded in 1992.	


21st Century Medicine was founded in 1993.	

Dr. Craig Venter	
 Dr. Greg Fahy	


Initiated 20 years ago（in 1990s）→ Now → Expected to bloom 15-20 years after	


J. Craig Venter Institute was founded in 2006.	


What is the current status ？	
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To	
  challenge	
  the	
  fundamental	
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Integrated	
  research	
  of	
  life,	
  health	
  and	
  medicine	


Mechanism	
  elucidaAon	


From	
  theory	
  to	
  pracAcal	
  use	


Small-­‐scale	
  pracAces	


Social	
  groups’	
  pracAces	


TranslaAonal	
  research	
  
（	
  Clinical	
  studies,	
  clinical	
  trials,	
  etc.	
  ）	


UAlize	
  big	
  data	
  

・VerificaAon	
  /	
  evaluaAon	
  
・Problem	
  extracAon	
  
・Hypothesis	
  sesng	
  

Advanced	
  medical	
  treatment	
  ahempts	
  

Understanding	
  of	
  life	
  and	
  diseases	
  

Genome	
  ediAng	
  technology	


Science	
  of	
  microbiomes	


Biomechanics	


Homeostasis	


Individual	
  genome	
  analysis	


ReproducAve	
  
medicine	
  and	
  

science	


Science	
  of	
  infecAous	
  
diseases（including	
  vaccines）	


Molecular	
  imaging	
  technology	
  analysis	


Biorhythm	


OptogeneAcs	


Genomic	
  imprinAng	


EpiGenealogy	


Nano-­‐pipehe	
  technology	


Biomarker	
  research	

Drug	
  reposiAoning	


Epigenome	
  drug	
  development	


TransOMIC	


Structural	
  biology	


MathemaAcal	
  drug	
  development	


Chemical	
  biology	
  drug	
  development	


High-­‐performance	
  value-­‐added	
  
nutriAonal	
  food	
  science	


Cancer	
  cell	
  biology	


Cell	
  transformaAon	
  
biology（iPS、iHep、iCMs,	
  etc.）	


Nucleic	
  acid	
  pharmacology	


Allergy	
  and	
  immunology	


SyntheAc	
  biology	


Cryobiology	


Cancer	
  treatment	
  and	
  clinical	
  research	


Drug	
  research	


Clinical	
  immunology	


Developmental	
  biology	


RegeneraAve	
  medicine	


Organ	
  transplantaAon	
  science	


Epigenome	
  ediAng	
  technology	


15	




DNMT	


Trans-Methylation (-CH3) in the Central Dogma 

CpG	


Development (2015) 

Mol. Cell  
(2008) 

Cell Metab.  
(2011) 

PNAS (2011) 

J. Cell Sci. in press (2016) 

Arg	
rRNA	


PRMT	
mRNA	


rRNA	


tRNA	


-CH3 	
 -CH3 	


…RxRxxS…!

P	
  

J. Biol. Chem.  
(2016) 

Science Adv. (2015) 

Trans-methylation is an essential modification of DNA, RNA, and histones and non-histone 
proteins, for controlling epigenome. Fukamizu Lab. in the Life Science Center, TARA, Univ. of 
Tsukuba focuses the research on  exploring functional regulation of trans-methylation in 
response to nutritional conditions using model animals. These studies decipher an epigenome 
code and allow for understanding aging-associated biological processes to improve human 
health and diseases such as neurodegenerative and life style-related disorders. 	


Professor  
Akiyoshi Fukamizu	


ncRNA	
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  diseases	
  

Genome	
  ediAng	
  technology	


Science	
  of	
  microbiomes	


Biomechanics	


Homeostasis	


Individual	
  genome	
  analysis	


ReproducAve	
  
medicine	
  and	
  

science	


Science	
  of	
  infecAous	
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  food	
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Cell	
  transformaAon	
  
biology（iPS、iHep、iCMs,	
  etc.）	


Nucleic	
  acid	
  pharmacology	


Allergy	
  and	
  immunology	


SyntheAc	
  biology	


Cryobiology	


Cancer	
  treatment	
  and	
  clinical	
  research	


Drug	
  research	


Clinical	
  immunology	


Developmental	
  biology	


RegeneraAve	
  medicine	


Organ	
  transplantaAon	
  science	


Epigenome	
  ediAng	
  technology	
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Mimicking	
  the	
  PB1	
  structure	
  
important	
  for	
  	
  

the	
  interacAon	
  with	
  PA	


PB1	


PA	




solvent	
 #11	
   #12	
  #1	
   #2	
  

compounds	

Plaque	
  assays	


PB1	
  

3D	
  Structure	


in	
  silico	
  screening	
  of	
  
candidate	
  compounds	


anA-­‐virus	
  acAvity	
  test	


Drug	
  candidate	
  screening	
  based	
  on	
  in	
  silico	
  search	




“And that’s why we’re here today. Because 
something called precision medicine … 
gives us one of the greatest opportunities 
for new medical breakthroughs that we 
have ever seen.” 

President Barack Obama 
January 30, 2015 

Precision	
  Medicine（IndividualizaAon	
  and	
  precision	
  in	
  medicine）	


Symptom-­‐based	


IntuiAon	
  medicine	
  (health	
  
care	
  works’	
  “rule	
  of	
  the	
  thumb”)	


Pahern-­‐based	


Evidence-­‐based	
  medicine	
  
(basic	
  and	
  clinical	
  research	
  outcome)	


Algorithm-­‐based	


Individual	
  and	
  refined	
  medicine	
  
（database	
  integrated	
  informaAon	
  

processing）	
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  The	
  Japan	
  Agency	
  for	
  Medical	
  Research	
  and	
  Development	
  (AMED)	
  engages	
   in	
  
research	
   and	
   development	
   in	
   the	
   field	
   of	
   medicine,	
   establishing	
   and	
   maintaining	
   an	
  
environment	
  for	
  this	
  R&D,	
  and	
  providing	
  funding,	
  in	
  order	
  to	
  promote	
  integrated	
  medical	
  
R&D	
   from	
   basic	
   research	
   to	
   pracAcal	
   applicaAons,	
   to	
   smoothly	
   achieve	
   applicaAon	
   of	
  
outcomes,	
  and	
  to	
  achieve	
  comprehensive	
  and	
  effecAve	
  establishment	
  /	
  maintenance	
  of	
  
an	
  environment	
  for	
  medical	
  R&D.	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Providing	
  a	
  one-­‐stop	
  service	
  for	
  research	
  expenses,	
  AMED	
  consolidates	
  budgets	
  
for	
  research	
  expenses,	
  which	
  had	
  previously	
  been	
  allocated	
  from	
  different	
  sources	
  -­‐-­‐	
  the	
  
Ministry	
   of	
   EducaAon,	
   Culture,	
   Sports,	
   Science	
   and	
   Technology,	
   the	
  Ministry	
   of	
  Health,	
  
Labour	
   and	
  Welfare,	
   and	
   the	
  Ministry	
   of	
   Economy,	
   Trade	
   and	
   Industry.	
   In	
   addiAon	
   to	
  
making	
  possible	
  an	
  integrated	
  approach	
  to	
  providing	
  research	
  funding	
  and	
  establishing	
  /	
  
maintaining	
  research	
  environments,	
  the	
  unificaAon	
  of	
  points	
  of	
  contact	
  and	
  procedures	
  
for	
   research	
   expenses	
   can	
   be	
   expected	
   to	
   reduce	
   the	
   administraAve	
   burden	
   on	
  
insAtuAons	
   and	
   researchers	
   receiving	
   allocaAons	
   for	
   research	
   expenses.	
  AMED	
  aims	
   to	
  
achieve	
  the	
  world's	
  highest	
  level	
  of	
  medical	
  care	
  /	
  service	
  and	
  to	
  form	
  a	
  society	
  in	
  which	
  
people	
  live	
  long,	
  healthy	
  lives	
  by	
  promoAng	
  integrated	
  research	
  and	
  development,	
  from	
  
basic	
   research	
   to	
   pracAcal	
   applicaAon,	
   and	
   by	
   establishing	
   and	
   maintaining	
   an	
  
environment	
  therefor,	
  and	
  linking	
  this	
  to	
  various	
  forms	
  of	
  growth	
  in	
  medical	
  R&D.	
  	
  



hhp://www.nikkeibp.co.jp/lab/techroad2016_med/　(modified)	


Precision	
  Medicine	


Precision	
  Agriculture	


Regulatory	
  science	
  of	
  nutriAon	
  and	
  health	
  paradigm	
  shii	
  in	
  
Medicine	
  and	
  Agronomy	


Health	
  
（1）QOL	
  
（2）Social	
  issues	
  
（3）Business	
  ・	
  chance	


Food	
  
（1）QOL	
  
（2）Social	
  issues	
  
（3）	
  Business	
  ・	
  chance	


Agronomy	
  
（1）QOL	
  
（2）Social	
  issues	
  
（3）	
  Business	
  ・	
  chance	


Medicine	
  
（1）QOL	
  
（2）Social	
  issues	
  
（3）	
  Business	
  ・	
  chance	


Life	
  innovaAon	
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To	
  challenge	
  the	
  fundamental	
  ques;on,	
  the	
  origin	
  of	
  life	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  -­‐	
  biodiversity	
  with	
  evoluAon	
  at	
  the	
  molecular	
  level	
  such	
  as	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  genomes,	
  dynamics	
  of	
  funcAonal	
  molecules,	
  etc.	
  

To	
  contribute	
  to	
  prac;cal	
  solu;ons	
  for	
  a	
  variety	
  of	
  problems	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  -­‐	
  key	
  societal	
  needs:	
  sustainable	
  food	
  producAon,	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  ecosystem	
  restoraAon,	
  opAmized	
  biofuel	
  producAon,	
  and	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  improvement	
  in	
  human	
  health.	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  -­‐	
  by	
  integraAon	
  within	
  biology**,	
  and	
  closer	
  collaboraAon	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  with	
  physical,	
  computaAonal,	
  and	
  earth	
  scienAsts,	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  mathemaAcians	
  and	
  engineers	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  -­‐	
  supported	
  by	
  leveraging	
  resources	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  across	
  the	
  naAonal,	
  private,	
  and	
  academic	
  sectors	
  	
  

(modified	
  from	
  A	
  New	
  Biology	
  for	
  the	
  21st	
  Century	
  (2009,	
  The	
  NaAonal	
  Academy	
  Press	
  )	
  )	
  

What	
  does	
  Life	
  Science*	
  do	


*Biology　(	
  βίος	
  (bios)	
  +	
  	
  λόγος	
  (logos)):	
  started	
  from	
  Natural	
  History	
  including	
  taxonomy	
  and	
  other	
  fields	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  to	
  describe	
  biological	
  phenomena	
  
**Life	
  Science	
  (Bioscience,	
  Biological	
  Science):	
  based	
  on	
  Molecular	
  Biology	
  to	
  understand	
  biological	
  phenomena	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  at	
  the	
  molecular	
  levels,	
  that	
  is	
  ,	
  DNA	
  and/or	
  dynamics	
  of	
  funcAonal	
  molecules	




Safety・Reassurance・Pleasant	
  Society	
Life,	
  Humans,	
  InformaAon	
  
Sciences	
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Safety・Reassurance・Pleasant	
  Society	


Examples	
  from	
  the	
  University	
  of	
  Tsukuba	


Cybernics	
  Research	
  Center	
ComputaAonal	
  Science	
  
Center	


Shimoda	
  
Marine	
  
Science	
  
Center	


Gene	
  
Research	
  
Center	


University	
  Hospital	


TARA	
  Center	


WPI:	
  IIIS	

Sports	
  Science	
  Center	
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Life,	
  Humans,	
  InformaAon	
  
Sciences	




Life	
  Science	
  Center,	
  Tsukuba	
  Advanced	
  Research	
  Alliance,	
  
University	
  of	
  Tsukuba	


hhp://tara.tsukuba.ac.jp/en/informaAon-­‐list/	


We	
  plan	
  to	
  strengthen	
  life	
  science	
  research	
  within	
  the	
  center	
  and	
  enhance	
  our	
  capabiliAes	
  to	
  
communicate	
  informaAon	
  internaAonally.	
  We	
  will	
  fan	
  out	
  the	
  new	
  TARA	
  Center	
  acAviAes	
  from	
  
our	
   base	
   within	
   the	
   University	
   to	
   Tsukuba	
   Science	
   City	
   and	
   develop	
   a	
   strong	
   internaAonal	
  
presence.	
  

Our	
   aim	
   is	
   not	
   simply	
   to	
   unify	
   and	
   coordinate	
   the	
   tradiAonal	
   verAcal	
   divisions	
   in	
   the	
   life	
  
sciences	
   between	
  Medicine,	
   Biology,	
   Agriculture,	
   Pharmacology	
   and	
  Health	
   Sciences.	
   Rather,	
  
we	
  plan	
  to	
  fuse	
  these	
  disciplines	
  with	
  Human	
  Arts	
  and	
  Science,	
  Cultural	
  Science,	
  Social	
  Science,	
  
and	
  Art	
  and	
  EducaAon	
  in	
  order	
  to	
  carefully	
  consider	
  the	
  relaAonships	
  between	
  human	
  life	
  and	
  
society	
  and	
  living	
  organisms.	
  We	
  hope	
  to	
  develop	
  our	
  center	
  as	
  an	
  leading	
  academic	
  research	
  
center	
  in	
  the	
  field	
  of	
  life	
  science	
  internaAonally.	




RoboAcs	
  
+	
  

Phycology	
  
+	
  

Kansei	
  
+	
  

Ethics	




To	
  challenge	
  the	
  fundamental	
  ques;on,	
  the	
  origin	
  of	
  life	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  -­‐	
  biodiversity	
  with	
  evoluAon	
  at	
  the	
  molecular	
  level	
  such	
  as	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  genomes,	
  dynamics	
  of	
  funcAonal	
  molecules,	
  etc.	
  

To	
  contribute	
  to	
  prac;cal	
  solu;ons	
  for	
  a	
  variety	
  of	
  problems	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  -­‐	
  key	
  societal	
  needs:	
  sustainable	
  food	
  producAon,	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  ecosystem	
  restoraAon,	
  opAmized	
  biofuel	
  producAon,	
  and	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  improvement	
  in	
  human	
  health.	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  -­‐	
  by	
  integraAon	
  within	
  biology**,	
  and	
  closer	
  collaboraAon	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  with	
  physical,	
  computaAonal,	
  and	
  earth	
  scienAsts,	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  mathemaAcians	
  and	
  engineers	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  -­‐	
  supported	
  by	
  leveraging	
  resources	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  across	
  the	
  naAonal,	
  private,	
  and	
  academic	
  sectors	
  	
  

(modified	
  from	
  A	
  New	
  Biology	
  for	
  the	
  21st	
  Century	
  (2009,	
  The	
  NaAonal	
  Academy	
  Press	
  )	
  )	
  

What	
  does	
  Life	
  Science*	
  do	


*Biology　(	
  βίος	
  (bios)	
  +	
  	
  λόγος	
  (logos)):	
  started	
  from	
  Natural	
  History	
  including	
  taxonomy	
  and	
  other	
  fields	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  to	
  describe	
  biological	
  phenomena	
  
**Life	
  Science	
  (Bioscience,	
  Biological	
  Science):	
  based	
  on	
  Molecular	
  Biology	
  to	
  understand	
  biological	
  phenomena	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  at	
  the	
  molecular	
  levels,	
  that	
  is	
  ,	
  DNA	
  and/or	
  dynamics	
  of	
  funcAonal	
  molecules	




The	
  Valley	
  of	
  the	
  Death	
  
CommercializaAon,	
  manufacturing	
  
research	
  stage	


The	
  Devil’s	
  River	
  
From	
  the	
  basic	
  research	
  towards	
  the	
  
funcAon	
  confirmaAon	
  stage	


The	
  Darwinian	
  Sea	
  
Market	
  compeAAon	
  stage	


Industry-­‐university	
  cooperaAon	
  among	
  various	
  trans-­‐border	
  industries	


Industry-­‐university	
  cooperaAon	


Industry-­‐university	
  cooperaAon	
  among	
  various	
  industries	


Industry-­‐university	
  cooperaAon	
  among	
  various	
  organizaAons	


ーScience	
  for	
  the	
  societyー	
  

Life・health・pharmacy・medical	
  innovaAon	


［3	
  barriers:	
  river,	
  valley,	
  sea］	


ResoluAon	
  of	
  global	
  issues	
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hhps://www.whitehouse.gov/sites/default/files/microsites/ostp/pcast-­‐fda-­‐final.pdf	
  

（83	
  pages	
  report）	

hhps://www.whitehouse.gov/administraAon/eop/ostp/pcast/docsreports	


Prospects	
  of	
  drug	
  development	
  and	
  evaluaAon	


President’s	
  Council	
  of	
  Advisors	
  on	
  Science	
  and	
  
Technology	


The	
  United	
  States’	
  ExecuAve	
  Branch	
  and	
  President’s	
  Council	
  of	
  Advisors	
  on	
  Science	
  

and	
  Technology	
  proposed	
  that	
  industry,	
  government	
  and	
  academia	
  should	
  unitedly	
  

strive	
  to	
  drugs’	
  discovery,	
  development	
  and	
  evaluaAon	
  for	
  the	
  purpose	
  of	
  doubling	
  

the	
  output	
  of	
  new	
  drugs	
  within	
  10~15	
  years.	
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Driving	
  Automa;on	
  and	
  Legal	
  Systems	
  	
  
conforming	
  to	
  human	
  performance	
  and	
  limita;ons	


PI,	
  University	
  of	
  Tsukuba	


Innova;on	
  of	
  Automated	
  Driving	
  for	
  Universal	
  Services	
  
Mobility	
  bringing	
  everyone	
  a	
  smile!	


Legal	
  Systems	


  authority	
  and	
  
responsibility	
  

  legal	
  systems	
  for	
  
automated	
  driving	


Cogni;ve	
  Psychology	


  trust	
  in	
  and	
  reliance	
  
on	
  driving	
  automa;on	
  

  guidelines	
  for	
  human-­‐
machine	
  interface	


Engineering	
  Design	


  human-­‐machine	
  interac;on	
  for	
  
situa;on	
  and	
  intent	
  recogni;on	


  sharing	
  and	
  trading	
  of	
  control	
  
between	
  human	
  and	
  automa;on	
  

TOYOTA-­‐TSUKUBA	
  
collabora;ve	
  project	
  
for	
  accessible	
  society	


•  AI	
  &	
  ICT	
  
•  robo;cs	
  
•  fine	
  art	
  
•  disability	
  sciences	


trading	
  of	
  	
  
control	




For the next generation study of the social systems, in addition to the technology involved in the urban construction and 
transportation system, acceptability study for civilians （social sciences, psychology, human engineering, economics, law, etc.), 

moreover, a wide range of research areas extending to interdisciplinary explorations are necessary.	


Human-friendly features 	

and functions	


Town planning and urban design	


Public transportation system	


Human behavioral science	


Economic system 	

and legal framework	


High accessibility urban structures	


Challenges of the next generation social systems	
 University of Tsukuba’s  Interdisciplinary Research 　	


Joint research with Toyota Motor Corporation "The next 
generation of cars and society"	


●Joint research “Research model for the next generation social systems and mobility"	


● Special joint research project "Basic research for the next generation accessible society"	


■ Publicly conducted research 
（1/22deadline）	


“virtual transportation-fee free system”	


■Topic-creating joint research	


InformaAon	
  Systems	


HumaniAes	


Arts	


HumaniAes？	
  
Business	
  science？	


Psychology	


Human	
  engineering	


Economy	

Law	


Social	
  engineering	

Service	
  engineering	


Risk	
  engineering	


Cultural	
  anthropology	


Design	
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Univ.	
of	
Oxford	

Wageningen	
Univ.	

Univ.	
de Montpellier	


Disease	

control	


Drug 	

development	


Environment	

control	


Life	
  Innova;on	
  degree	
  program	


Food	

innovation	


Tsukuba	
  Society	
  for	
  Life	
  Sciences	
  PromoAon	


RIKEN	


Ka-­‐haku	


NARO	


KEK	


Astellas	
Eisai	
  
Co.,	
  Ltd.	


NIES	


AIST	


Kyowa	
  
Hakko	
  Bio	


PI	
  
Researchers	


≪ParAcipaAon≫	

Degree	
  programs	


Disease	
  control	
  course	


Drug	
  development	
  course	


Food	
  innovaAon	
  course	


Environmental	
  control	
  
course	
University	
  of	
  Tsukuba	


Medicine	
 Environmental	
  
sciences	


Systems	


・	
  Research	
  and	
  development	
  corporaAons	
  
of	
  Tsukuba	
  area,	
  business	
  research	
  division	
  
consultaAon	
  units	
  and	
  the	
  University	
  of	
  
Tsukuba	
  as	
  the	
  parent	
  research	
  insAtuAon	
  
・ParAcipaAon	
  of	
  foreign	
  universiAes,	
  such	
  
as	
  the	
  University	
  of	
  Oxford	
  

NIAS	


・・・	
 ・・・	


University	
  of	
  Tsukuba	
  (Global	
  
EducaAon	
  InsAtute	
  )	


（Features） Specific	
  insAtuAons/	
  organizaAon	
  
of	
  faculty	
  members/structure	
  of	
  researchers	
  
with	
  integrity,	
  which	
  jointly	
  provide	
  desired	
  
educaAon	
  program	


Not	
  each	
  parAcipaAng	
  
insAtuAon	
  separately,	
  
but	
  rather	
  group	
  of	
  staff	
  
from	
  related	
  insAtuAons	
  
create	
  curriculum	
  and	
  
share	
  the	
  leadership	


Life	
  Innova;on	
  degree	
  program	
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Biology	


Physics	
Chemistry	


Biolchemistry	
 Biophysics	


Medicine	


Physiology	


Anatomy	


Zoology	


Embryology	


Agriculture	


Breeding	
  Science	

Gene;cs	


StaAcs	


MathemaAcs	


MathemaAcal	
  
/theoreAcal	
  
Biology	


PopulaAon	
  	
  GeneAcs	


History	
  of	
  Biology	

Bioethics	


Metorogy	


Geoscience	
 Economics	


Systems	
  Biology	


Proteomics	


Genomics	


BioinforamAcs	


EvoluAon	


Drug	
  Discovery	

Personalized	
  
Medicine	


RegeneraAve	
  
Medicine	


Biotechnplogy	


Molecular	
  
Biology	


Structural	
  
Biology	


Ecology	


Miceobiology	


Botany	


Origin	
  of	
  Life	


Plant	
  
Engineering	


Where	
  Biology	
  is	
  going?	




２．Deepening	
  of	
  human	
  science	

Along	
  with	
  the	
  populaAon	
  diseases	
  eradicaAon,	
  and	
  with	
  the	
  understanding	
  of	
  rare	
  diseases,	
  
science	
  for	
  diseases	
  prevenAon	
  has	
  led	
  to	
  new	
  biological	
  discoveries,	
  and	
  by	
  combining	
  it	
  with	
  
medical	
  IT	
  technology,	
  created	
  a	
  huge	
  ripple	
  effect	
  on	
  diagnosAcs	
  and	
  drugs	
  development	
  

＊Japanese	
  food	
  has	
  been	
  internaAonally	
  acknowledged	
  to	
  be	
  healthy,	
  and	
  observing	
  from	
  the	
  point	
  of	
  
view	
  of	
  food	
  and	
  nutriAon	
  -­‐	
  it	
  is	
  beneficial	
  for	
  disease	
  prevenAon,	
  personalized	
  and	
  precision	
  medicine	
  

３．A	
  view	
  from	
  the	
  horizon	
  into	
  ocean	
  (sea)	
  and	
  space	
  (sky)	


１．Vision	


４．InnovaAon	
  of	
  life,	
  health	
  and	
  medical	
  science	


2020	
 2030	
 2040	
 2050	


Paradigm	
  Shii	
  in	
  Life	
  Science	
  
for	
  Improvement	
  of	
  Human	
  Health	


＊By	
  looking	
  into	
  ocean	
  (sea)	
  and	
  space	
  (sky),	
  Human	
  sciences	
  paradigm	
  is	
  shiiing	
  

Human	
  sciences	
  (health	
  and	
  medical	
  care)	
  by	
  understanding	
  	
  the	
  outer	
  space	
  are	
  lead	
  to	
  new	
  
biological	
  discoveries	
  and	
  which	
  has	
  a	
  huge	
  ripple	
  effect	
  on	
  the	
  Earth	
  therapeuAc	
  sciences	
  （drug	
  
development,	
  diagnosAcs	
  and	
  clinical	
  studies）	
  

Secondary	
  revoluAon	
  
of	
  food,	
  health,	
  
environment	
  and	
  
medicine	
  

Primary	
  revoluAon	
  of	
  
food,	
  health,	
  
environment	
  and	
  
medicine	
  

2200	

[New]	
  Health	
  management	
  
of	
  the	
  human	
  race	
  

Change	
  in	
  food,	
  health	
  
and	
  personalized	
  
medicine	
  

Social	
  implementaAon	
  
of	
  improvement	
  of	
  
global	
  environment	
  
and	
  research	
  
achievements	
  	
   Resehlement	
  plan	
  

to	
  another	
  planet	
  
Ahempt	
  of	
  living	
  on	
  
the	
  space	
  staAon	
  

Daily	
  life	
  on	
  another	
  
planet	
  

Resehlement	
  plan	
  for	
  
the	
  space	
  staAon	
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