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2．1　ライフサイエンス系の研究水準、技術開発水準、産業技術力の概観
21

2011 2012 1

XFEL
NMR

2011

iPS
iPS

iPS



CRDS-FY2011-IC-07

8

独立行政法人科学技術振興機構 研究開発戦略センター

ライフサイエンス分野
科学技術・研究開発の国際比較　2012年版

3

2012

siRNA

DDS



CRDS-FY2011-IC-07

9

国
際
技
術
力
比
較

独立行政法人科学技術振興機構 研究開発戦略センター

ライフサイエンス分野
科学技術・研究開発の国際比較　2012年版

EU

4

2012



CRDS-FY2011-IC-07

10

独立行政法人科学技術振興機構 研究開発戦略センター

ライフサイエンス分野
科学技術・研究開発の国際比較　2012年版

FP8 2010

2011
2012



CRDS-FY2011-IC-07

11

国
際
技
術
力
比
較

独立行政法人科学技術振興機構 研究開発戦略センター

ライフサイエンス分野
科学技術・研究開発の国際比較　2012年版

2.2　ライフサイエンス分野ごとの比較

2.2.1　ゲノム科学・融合分野

2.2.1.1　概観 
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2.2.1.2　中綱目ごとの比較
◆ゲノミクス、ＤＮＡ解析技術国

評価の際に参考にした根拠等

[1]
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50 4 10
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2012 NIH

IT

FDA

50

BGI
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150 BGI

2

[4]
IT

50
10-20

2 [5]

IT

PCR

 2007
1

1 [ ] 
 

2 [ ]

[1] , , . 28:1442-1448, 2010.
[2] , , . 28:3006-3013, 2010.
[3] , , . 29:607-614, 2011.
[4] BGI
 2007 6 Nature 0 Science 0 Nature 0
 2008 4 Nature 0 Science 0 Nature 0
 2009 8 Nature 0 Science 1 Nature 1
 2010 31 Nature 5 Science 2 Nature 5
[5] Kim JI, et al. Nature 460:1011-1015, 2009.
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◆パーソナルゲノム・ゲノム疫学・疾患ゲノム

評価の際に参考にした根拠等

35 [1]
1000 [2] ICGC[3] 500

[4] JSNP DB [5] GWAS 
[6] HapMap [7] 20 30

[8] GWAS 2011 Nature Genetics
7 1  [9]

GWAS 7 1 10
[10]  [11]

2010 [12]

SNP
 [13]

BGI
[14]

 Venter Watson
[15] 1000 [2] ICGC[3] TCGA[16, 17]

690 [1] GWAS 2011 Nature Genetics
8 8 1

GWAS 12 2010 62
12 5

GWAS [18] Personalized Medicine Coalition (PMC)
200

GWAS Illumina Affymetrix
Pacific Biosciences Life 

Technologies Ion Torrent 1000 NHGRI
2010 9 [19] GWAS

[20]
NIH [21]

GWAS 454 Solexa SOLiD  HiSeq2000  Pacific Biosciences
1000

[2] CNV
 [22]

FDA
FDA 2008 Genetic Information 
Nondiscrimination Act
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[1] Sanger 1000 [2]
ICGC[3] 344 140

[23] [24]
[25] 1000 [2]

GWAS Wellcome Trust Wellcome Trust case-control consortium 
(WTCCC) [26] 2011 Nature Genetics 7

5 GWAS 24 2010
7 Oxford  Wellcome Trust

UK Biobank 50  
[27] deCODE ENGAGE (European Network of Genetic and 
Genomic Epidemiology: EU   ) EPIC WHO 

 9  42  Treat1000 UK Biobank
[27] 20
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DeCODE Genetics
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180  [1]
HapMap[7] 1000 [2]

[28] ICGC [3] DB
[29] 2011 1 2

[1] 2011 Nature Genetics 3 GWAS
10 3 GWAS

2000

Illumina HiSeq2000

A
1

29
[1] [30] GWAS KNIH

GWAS KARE 30  [31] Korean 
Metabolic Syndrome Research Initiative study 27,000 Korean 
Kawasaki Disease Genetics Consortium (KKDGC)  [32] 2011
Nature Genetics 1 1 RNA-
seq GWAS 1 Seo  SJ GWAS

(KNIH )
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GWAS

MIT
2011 2010

GWAS Nature Genetics 7 10 1 3 12
24 5 2

8 7
8 5 GWAS

[1] 690 344 140 218 88
70 35 29 28 23 16 16 12 12

11 1,611

1 [ ] 
 

2 [ ]

[1] Feature News. Nature 467:1026-1027, 2010.
[2] Altshuler D, et al. Nature 467:1061-1073, 2010.
[3] ICGC http://www.icgc.org/
[4] 
 http://www.personal-genome.jp/
[5] JSNP DATABASE http://snp.ims.u-tokyo.ac.jp/
[6] Ozaki K, et al. Nat Genet 32:650-654, 2002.
[7] The International HapMap Consortium. Nature 426:789-796, 2003; 
 The International HapMap Consortium. Nature 437:1299-1320, 2005; 
 The International HapMap Consortium. Nature 449:851-861, 2007.
[8] http://www.biobankjp.org/
[9] Totoki Y, et al. Nat Genet 43:464-469, 2011.

[10] Japan Arteriosclerosis Longitudinal Study (JALS 11 5 http://jals.
gr.jp/) (8,000 http://www.med.kyushu-u.ac.jp/envmed/)

 (14,400 http://www.ncvc.go.jp/res/divisions/epidemiology/ep_001.
html)  (1 http://www.city.nagahama.shiga.jp/index.
cfm/9,3709,19,158,html)  http://gcoe.id.yamagata-u.ac.jp/jp/
cohort/index.html)  (265118 ) 

 (121610 ) (110792 ) (I) (5
) (II) (6 )  (5 )

 (3 ) J-MICC study ( 11 6 )
[11] Kubo M, et al. Nat Genet 39:212-217, 2007.
[12]  
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 http://www.env.go.jp/chemi/ceh/
[13] SNP
 http://www.riken.go.jp/r-world/info/release/press/2005/050927/index.html
[14] Fujimoto A, et al. Nat Genet 42:931-936, 2010.
[15] Levy S, et al. PLoS Biol 5:e254, 2007.
 Wheeler DA, et al. Nature 452:872-876, 2008.
 Ley TJ, et al. Nature 456:66-72, 2008.
[16] TCGA (The Cancer Genome Atlas)
 http://cancergenome.nih.gov/
 http://tcga-data.nci.nih.gov/tcga/tcgaHome2.jsp/
[17] Cancer Genome Atlas Research Network Nature 455:1061-1068, 2008.

Verhaak RG, et al. Cancer Cell 17:98-110, 2010.
[18] 1948-   5209  [ ]

 5124 3  4095  [http://www.
framinghamheartstudy.org/] 1976-  12  Nurses
Health Study 1986-  5  Health Professional 
Follow up Study 2007- Personal Genome Project PGP

10 2007- Public 
Population Projectin Genomics (P3G) 2006- 
Genetic Association Information Network (GAIN) 2000- Pharmacogenomics 
Research Network PGRN NIH 2009- Treat1000

100
[19] NHGRI  2010 9 13 .
[20] Manolio TA. N Engl J Med 363:166-176, 2010.; Ashley EA, et al. Lancet 

375:1525-1535, 2010.; Tucker T, et al. Am J Hum Genet 85:142-154, 2009.; 
Feero WG, et al. N Engl J Med 362:2001-2011., 2010.; Altman RB, et al. Nat 
Rev Genet 12:69-73, 2011.

[21] NIH NOT-OD-10-101 (2002 5 28 )
[22] Ignite Institute 23 and Me

CollabRx
Illumina

Knome
MEDomics

 Navigenics: 
 Celera Genomics  Genomic 

Health:  Complete Genomics
 DNA Direct

[23] Bentley DR, et al. Nature 456:53-59, 2008.
[24] Tong P, et al. Genome Biology 11:R91, 2010.
[25] Campbell PJ, et al. Nat Genet 40:722-729, 2008.
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[26] Wellcome Trust Case Control Consortium. Nature 447:661-678, 2007.
[27] http://www.ukbiobank.ac.uk/
 http://www.mrc.ac.uk/Newspublications/News/MRC006964
 http://www.wired.com/medtech/health/news/2002/05/52176
[28] Wang J, et al. Nature 456:60-65, 2008.
[29] Li R, et al. Nature Biotechnol 28:57-63, 2010.
[30] Kim JI, et al. Nature 460:1011-1015, 2009.; Park H, et al. Nat Genet 42:400-

405, 2009.; Ju YS, et al. Nucleic Acids Resarch 38:e190, 2010.; Hong D, et al. 
Nucleic Acids Research 39:D883-D888, 2011.

[31] Kyung-Won H, et al. Genomics & Informatics 8:101-102, 2010.; Cho YS, et al. 
Nat Genet 41:527-534, 2009.; Bo-Yong L, et al. Genomics 97:101-105, 2011.

[32] Jee SH, et al. Am J Hum Genet 87:545-552, 2010.; Kim JJ, et al. Hum Genet 
129:487-495, 2011.



CRDS-FY2011-IC-07

21

国
際
技
術
力
比
較

独立行政法人科学技術振興機構 研究開発戦略センター

ライフサイエンス分野
科学技術・研究開発の国際比較　2012年版

◆比較ゲノム・メタゲノム【遺伝子解析技術、高速アセンブルアルゴリズム、アノテーション、遺伝子資源】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

HMGJ
2007 MetaHIT

2011 2

earthmicrobiome 
project

2007

IT

NIH/HMP 130 M /5

DOE Department of Energy /JGI( Joint Genome Institute)
Moore JCV GOSS

earthmicrobiome 

DOE 2009
2011 100 Gbp

HMP
P&G

IndoorAir2011
J.C.Venter
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HMP MetaHIT MetaHIT
BGI

MetaHIT HITchip
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◆エピゲノム【測定とＤＢ】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

[1-4]

DB

[5-7]
, MIT Harvard

DOE 2009
2011 100 Gbp

DNA
[8, 9]

DB

EU Epigenome NoE The Epigenome Network of Excellence

[10] NoE
[11]
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BGI
BGI

[12] BGI

[13]

(GIS)

DNA [14]

Epigenome NoE The Epigenome Network of Excellence

BGI
BGI

[15]

1 [ ] 
 

2 [ ]

[1] Kim MS, et al. Nature 461:1007-1012, 2009.
[2] Watanabe T, et al. Nature 453:539-543, 2008.
[3] Wendt KS, et al. Nature 451:796-801, 2008.
[4] 235 10  2010. 
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[5] Petronis A. Nature 465:721-727, 2010.
[6] Jirtle RL, Skinner MK. Nat Rev Genet 2007 8:253-262.
[7] Katsnelson A. Nature 467:646, 2010.
[8] Flusberg BA, et al. Nat Methods 7:461-465, 2010.
[9] Clarke J, et al. Nat Nanotechnol 4:265-270, 2009.

[10] http://www.epigenome-noe.net/WWW/index.php
[11] Poser I, et al. Nat Methods 5:409-415, 2008.
[12] http://www.genomics.cn/en/research.php?id=24
[13] http://www.gis.a-star.edu.sg/internet/site/publications/publications.php 
[14] Norris KL, et al. Sci Signal 2(97):pe76, 2009.
[15] European Union, Network of Excellence, Scientific Advisory Board. Nature 

454:711-715, 2008.
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◆プロテオミクス・バイオマーカー
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

2

Proxeon Thermo Matrix Science
SwissProt

FDA

2

CRO
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4,000
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X
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◆メタボローム・その他のオミックス【解析技術、疾患マーカー、代謝シミュレーション、分子（構造）同定、
　化合物データベース、リピドミクス】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

CE-MS Coupling of Capillary Electrophoresis with Mass Spectrometry
LC-MS Liquid Chromatography –Mass Spectrometry

MassBank

JST-NSF

2

GC-MS multiple sclerosis LC-MS
LC-MS

Onco-metabolite

DOE

Agilent Waters Beckman Thermo

Max Planck
CE-MS Coupling of Capillary Electrophoresis with Mass Spectrometry NMR
Nuclear Magnetic Resonance

EDI

TNO

TNO
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2010
GC-MS LC-MS CE-MS

DOE

ISI Thomson metabolome
2011 1,338 387 (28.9%) 221 (16.5%) 202 (15.1%)

163 (12.2%) 87 (6.5%) 20 5 4
3 1

1 [ ] 
 

2 [ ]
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◆ケミカルバイオロジー・創薬基盤

評価の際に参考にした根拠等

Nature Chemical Biology Chemistry & Biology ACS Chemical Biology Chem. 
Bio. Chem.

 

2010

 

NIH 2004

2005

EU EU

EU

EU EU
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1 2000
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2

3
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◆ケミカルジェネティクス

評価の際に参考にした根拠等

FK506

HTS

2011 4 [1]
NPDepo[2]

[3] 2011

2003 NIH Road Map NIH Chemical Genomics 
Center

NIH

phenome ORFeome [4-6]

NEDO

Millennium Pharmaceuticals
Nycomed [7] MGI [8]

MIT
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NCI

2008 NIH
9 Molecular Library Probe Production Centers 

Network MLPCN
[9] HTS

2011 NIH Francis Collins
National Center for Advancing Translational Sciences

[10]

500

[11]
shRNA

Candida Cryptococcus

1,300 7,000
Connectivity Map Web

Whitehead Institute
Broad Institute
Scripps Research Institute Stanford-Burnham 
Research Institute

2005 Max Planck Institute 
of Molecular Physiology
Chemical Genomics Centre [12] 2007 The European 
Screening Port

Biomolecular Screening Facility (BSF)  RNA

EMBL EBI
ChEMBLdb

X

Max 
Planck Lead Discovery Center LDC

[13] UK Center for 
Medical Research and Innovation UKCMRI

[14]
1990

CML
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The National 
Center for Drug Screening NCDS [15]

National 
Institute of Biological Sciences (NIBS) Shanghai Institute of Biological Sciences 
(SIBS)

NSFC

5,000

[16] FDA 2
SIBS

NCDS

KRICT KRIBB
KIST

KRIBB
2010 Bioneer Corp

[17] 2010 Quro Science Inc.

2011
Medicinal 

Bioconvergence Research Center Biocon
[18]

World Class Institute WCI

400

shRNA

HTS

1 [ ] 
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[1] 
 http://www.cbri.u-tokyo.ac.jp/
[2] NPDepo
 http://npd.riken.jp/
[3] 
 
 http://www.mext.go.jp/b_menu/boshu/detail/1301031.htm
[4] Ohnuki S, et al. PLoS One 5(4):e10177, 2010.
[5] Matsuyama A, et al. Nat Biotehcnol 24:841-847, 2006.
[6] Nishimura S, et al. Nat Chem Biol 6:519-526, 2010.
[7] Millennium Pharmaceuticals
 http://www.takeda.co.jp/press/article_26663.html
 Nycomed Nycomed
 http://www.takeda.co.jp/press/article_46122.html
[8] MGI
 http://www.eisai.co.jp/news/news200749.html
[9] NIH Molecular Library Probe Production Centers Network MLPCN

 http://commonfund.nih.gov/molecularlibraries/fundedresearch.aspx
[10] NIH National Center for Advancing Translational Sciences 
 http://www.pharmalot.com/2011/01/what-innovation-nih-moves-into-drug-

development/
[11] Costanzo M, et al. Science 327:425-431, 2010.
[12] 
 http://www.mpg.de/512146/pressRelease20050124
[13] Lead Discovery Center 
 http://www.lead-discovery.de/english/home.htm
[14] UK Centre for Medical Research & Innovation (UKCMRI) 
 http://www.ukcmri.ac.uk/
[15] The National Center for Drug Screening 
 http://en.screen.org.cn/index.shtml
[16]  : 
 http://www.spc.jst.go.jp/hottopics/1010newmedicine/r1010_tu.html
[17] Kim DU, et al. Nat Biotechnol 28:617-623, 2010.
[18] Medicinal Bioconvergence Research Center Biocon
 http://www.biocon.re.kr/
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◆バイオクラウド
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

2000 BLAST

[1], OBIGrid

DDBJ
[2]

NEC

Amazon, Google, Microsoft

NCBI BLAST Microsoft Azure
[3]

Terragenome

EMBL

Tübingen MEGAN

Amazon, Google, Microsoft

HP, IBM

e-science MyGrid[5]

CARMEN[6]
Ensembl Amazon EC2

MyGrid
Ensembl cloud computing

Amazon EC2 Google App Engine

Ensembl cloud
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BGI Bio 
Cloud Computing Center BLAST, SOAP

[7]

BGI

BGI
BGI

Korean Personal Genome Project

SDS
IT

SDS KT SDS
Life Technologies

Samsung Medical Center
[8]

 

Amazon Google Microsoft IT

BGI
1 [ ] 

 
2 [ ]

[1] 
 http://www.biogrid.jp/
[2] 
 http://charles.genes.nig.ac.jp/about/research2/
[3] Microsoft Press release 
 http://research.microsoft.com/en-us/projects/azure/azureblast.aspx
[4] IBM Press release
 http://www-03.ibm.com/press/us/en/pressrelease/32046.wss
[5] MyGrid http://www.mygrid.org.uk/
[6] CARMEN project http://www.carmen.org.uk/
[7] BGI Bio Cloud Computing Center http://cloud.genomics.cn/
[8] Samsung Medical Center Press Release 
 http://www.samsunghospital.com/global/en/information/newsView.   

do?seq=89&cPage=2
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◆バイオリソース
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

[1]

cDNA [2]

[3]
[4]

[5, 6]

iPS
[7, 8]

iPS
[7, 8]

[9]

iPS
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NIH
UC Davis

 [10]

[11]
ATCC, Coriel Coriel

ATCC

ATCC

Mouse Genome Informatics [12]

[13]
ES [14]

[15]

T-reg

EU

EU

ECACC DSMZ
RZPD imaGenes
[15, 16]

 EU

[17]

ES

[16]
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ES

DNA

ES
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50 1981

1987
2001

BRC)

BRC NBRP

1 [ ] 
 

2 [ ]

[1] Davisson M. Mamm Genome 17:363-364, 2006.
[2] Ichikawa T, et al. Plant J 48:974-985, 2006.
[3] Verslyppe B, et al. Syst Appl Microbiol 34:328-336, 2011.
[4] Iwase T, et al. Nature 465:346-349, 2010.
[5] Inoue K, et al. Science 330:496-499, 2010.
[6] Sakaue-Sawano A, et al. Cell 132:487-498, 2008.
[7] Takahashi K, Yamanaka S. Cell 126:663-676, 2006.
[8] Takahashi K, et al. Cell 131:861-872, 2007.
[9] Emerson D, Wilson W. Nature Rev Microbiol 7:758, 2009.

[10] Ringwald M, et al. Nucleic Acids Res 39(Database issue):D849-855, 2011.
[11] Achievements of the National Plant Genome Initiative and New Horizons in 

Plant Biology. The National Academy of Sciences 2008. 
 http://www.nsf.gov/bio/pubs/reports/nrc_plant_genome_report_in_brief.pdf
[12] Blake JA, et al. Nucleic Acids Res 39(Database issue):D842-848, 2011.
[13] Weigel D, Mott R. Genome Biology 10:107, 2009.
[14] Thomson JA, et al. Science 282:1145-1147, 1998.
[15] Temple G, et al. Hum Mol Genet 15 (Review Issue 1):R31-R43, 2006.
[16] Wagner F, et al. Brief Bunct Genom Proteom 6:163-170, 2007.
[17] Abbott A. Nature 465:410, 2010.
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◆イメージング【プローブ】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

AFM [1]

CCD

[2] DVD Blue-Ray

CMOS
CMOS

[3] CCD CMOS
[4]

[5]

CCD

[6, 7]

FCS
STED 4pi

FTA

R&D
10

[8]
[9]

[10]
[4]

KAIST
IT

EU FTA
[11]
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10
10

Marine 
Biological Laboratory (MBL)  Cold Spring Harbor Laboratory (CSHL) European Molecular 
Biology Laboratory (EMBL) Bangalore National Center for 
Biological Sciencesya  MBL CSHL EMBL

1 [ ] 
 

2 [ ]

[1] Kodera N, et al. Nature 468:72-76, 2010.
[2] Hashimoto N, Morokawa S. J Electronic Imaging 2:93-99, 1993.
[3]  

 CMOS ORCA Flash4.0
 http://jp.hamamatsu.com/hamamatsu/press/2011/2011_11_29.html
[4] Chinese companies target Japanese engineers for the latest technology

 http://www.asahi.com/english/TKY201012030363.html
[5] 
 http://mainichi.jp/select/biz/news/20111223k0000e020154000c.html
[6] Grotjohann, T. et al. Nature 478:204-208, 2011.
[7] Brakemann, T. et al. Nat Biotech 29:942-947, 2011.
[8] 
 http://crds.jst.go.jp/watcher/data/20101206-001.html
[9] 

 http://www.recordchina.co.jp/group.php?groupid=53347
[10] David Cyranoski, China s patents push, Nature News (15 February 2010)
[11] 
 http://sankei.jp.msn.com/economy/business/101219/biz1012192330008-nl.htm
[12]  EU FTA
 http://sankei.jp.msn.com/economy/finance/101007/fnc1010070923006-nl.htm
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◆生体イメージング
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

10

10

NIH

European Molecular Biology Laboratory (EMBL)

10
10

Marine 
Biological Laboratory (MBL)  Cold Spring Harbor Laboratory (CSHL) European Molecular 
Biology Laboratory (EMBL) Bangalore National Center for 
Biological Sciences  MBL CSHL EMBL

1 [ ] 
 

2 [ ]
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◆計算生物学　代謝・パスウェイ
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

 [1]
[2]

ReaD & Researchmap
[3]

[4]

[5] LipidMaps
[6]

[6] [7]

Google Microsoft

EMBL-EBI [8]

Semantic web 
 [9]

BGI [10]

[11]

[10]

 2010

1 [ ] 
 

2 [ ]
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[1] Arumugam M, et al. Nature 473:174-180, 2011
[2] Vol.28(20

 
[3] Vol.29(15)  

[4] DBCLS TV  (Kawano S et al. Tutorial videos of 
bioinformatics resources: online distribution trial in Japan named TogoTV
Brief Bioinform, 2011)

 http://www.nbrp.jp/ 
[5] Reisch CR, et al. Nature 473:208-211, 2011
[6] LipidMaps http://www.lipidmaps.org/
[7] NIH Roadmap National Centerfor Biomedical Computing (NCBC)
 http://www.ncbcs.org/summary.html
[8] NIH Metabolomics Data Repository 
 http://grants.nih.gov/grants/guide/rfa-files/RFA-RM-11-020.html
[9] http://www.taverna.org.uk/ 

[10] Beijing Genomics Institute http://en.genomics.cn/navigation/index.action
[11] Cold Spring Harbor Asia http://meetings.cshl.edu/CSHAsia/
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◆合成（構成）生物学【核酸合成、非天然材料、無細胞蛋白質合成系、人工遺伝子回路、人工細胞、ナノバイオ】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

2002

ERATO
CREST

NEDO New Energy and Industrial Technology Development Organization

DNA DNA
DNA 

iPS

2002 2003
2004

DNA NSF National Science 
Foundation 2006 SynBERC

MIT

2010

2012
American Chemical Society ACS

DOE Genome To Life
Sapphire Energy  Solazyme

DARPA: 
The Devense Advance Research Projects Agency

B&M Gates
UC Berkeley

Coden Devices Synthetic Genomics 10
2009 4

OECD/NAS/Royal Society
2000

DNA 40
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2002
2003

FP6 Nest Pathfinder 17

TESSY SynbioSafe BBSRC 2008
2010 5

the European Commission s 
Directorate General for Health and Consumers (DG SANCO)

2010 European Academies Science Advisory Council 
(EASAC)

British Petrolium UCB
500

Protolife

DNA 20 Geneart

Biotica Technology
2008

2010
Austrian-

Chinese workshop on synthetic biology and biosafety

DNA
KAIST
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20

MEMS

MIT

iGEM 2005 MIT ACS 2012
DNA

2010

2009 4 OECD NAS Royal Society Synthetic Biology

FP6

PI

2010 10
2012 JST

2007 iGEM
2008 Synthetic Biology 4.0
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◆システム生物学
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

QbiC [1]

[2]

13 National Centers for Systems Biology[3]

DNA

(ETH)
Max Planck

[4]

EBI(European 
Bioinformatics Institute) [5]

[6]

KAIST Sang Yup Lee [7]
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[8]

Weitzmann Uri Alon
[9]

DNA Open Biosystems
[10]

1 [ ] 
 

2 [ ]

[1] http://www.qbic.riken.jp/
[2] http://www.youtube.com/watch?v=l4W9d9ZVJyQ
[3] http://www.systemscenters.org 
[4] 
 ETH Zurich D-BSSE https://edit.ethz.ch/dbsse/
 Manchester Centre for Integrative Systems Biology http://www.mcisb.org/
[5] European Bioinformatics Institute http://www.ebi.ac.uk
[6] Wang Q, et al. Science 327:1004-1007, 2010.
[7] Park JM, et al. Proc Natl Acad Sci USA 107:14931-14936, 2010.
[8] Khan AG, et al. Neuron 57:571-585, 2008.
[9] Weizmann Institute http://www.weizmann.ac.il/

[10] Uri Alon Promoter Collection http://www.openbiosystems.com/
GeneExpression/Non-Mammalian/Bacteria/EcoliPromoters
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◆計算生物医学
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

MDGRAPE ANTON

IT

Structure Based Drug Design (SBDD)

SBDD

ANTON

SBDD
X NMR SBDD

 

10 ANTON

1 [ ] 
 

2 [ ]
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◆構造生物学
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

[1, 2]
[3, 4]

30 40
faculty position

 [5]
X NMR

X
SPring-8[6]

XFEL[7] X
[8] NMR

[9]

NMR
950MHz 1 900MHz 6 800MHz 25

[10]
X

X NMR

HHMI Scripps

X NMR NIH[11]
NIGMS[12] PSI 2010 PSI-Biology[13, 14]

X

30

XFEL
1 [15] X

[16]
NMR

ALS[17] ANL[18] APS[19]
NSLS[20] FNAL[21] SSRL[22] SRC[23] CHESS[24] LBNL[25]
NIH NMR NMR

NMR 800MHz
100 900MH 20

FBDD NMR
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EU
X

NMR [26]
EU

DIAMOND[27] ESRF[28] SOLEIL[29]  SLS[30]
DESY[31]  ELETTRA [32] Max-lab [33] DESY XFEL

Walfgang Baumeister CT [34] NMR
[35-38]

CNRS
NMR

NMR 800MHz 40 900MHz 15
950MHz 1GHz1

X

NMR [39-45]

10

12 10
5

X

[46]
XFEL [47] NMR KBSI[48]  KIST[49]

[50, 51] 1GHzNMR

50
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1

1 1

2 1

1 1
X

X

4-5
X PF SPring8 NMR

NMR
X NMR

NMR NMR NMR NMR
NMR

NMR NMR
NMR NMR NMR

1 [ ] 
 

2 [ ]

[1] http://www.tanpaku.org/
[2] http://www.nedo.go.jp/activities/portal/gaiyou/p08005/p08005.html
[3] http://www.tsurumi.yokohama-cu.ac.jp/IDP/index.html
[4] http://ishimada.f.u-tokyo.ac.jp/public_html/tmc/organization/
 organization.html
[5] http://www.tsurumi.yokohama-cu.ac.jp/segc/index.html
[6] http://www.spring8.or.jp/ja/
[7] http://www.riken.jp/XFEL/
[8] http://www.pcprot.gr.jp/about.html
[9] http://kyoyonavi.mext.go.jp/info/about02

[10] http://em.biophys.kyoto-u.ac.jp/index.htm
[11] http://www.nih.gov/
[12] http://www.nigms.nih.gov/
[13] Ledford H. Nature 466:544, 2010.
[14] http://www.nigms.nih.gov/Initiatives/PSI/psi_biology/
[15] Seibert MM, et al. Nature 470:78-81, 2011.
[16] Chapman HN, et al. Nature 470:73-77, 2011.
[17] Advanced Light Source (ALS) http://web2.als.lbl.gov/
[18] Argonne National Laboratory (ANL) http://www.anl.gov/
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[19] Advanced Photon Source (APS) http://www.aps.anl.gov/
[20] National Sychrotron Light Source (NSLS) http://www.nsls.bnl.gov/
[21] Fermi National Accelerator Laboratory (FNAL) http://www.fnal.gov/
[22] Stanford Synchrotron Radiation Laboratory (SSRL)
 http://www.slac.stanford.edu/
[23] Synchrotron Radiation Center (SRC) http://www.src.wisc.edu/
[24] Cornell University, CHESS
 http://www.chess.cornell.edu/misc/xraycalcs.html
[25] Lawrence Berkeley National Laboratory (LBNL) http://www.lbl.gov/
[26] http://www.structuralbiology.eu/
[27] DIAMOND Light Source, UK http://www.diamond.ac.uk/
[28] ESRF (Grenoble, France) http://www.esrf.eu/
[29] SOLEIL (near Paris, France) http://www.synchrotron-soleil.fr/
[30] Swiss Light Source (near Zurich/Basel, Switzerland)
[31] DESY (Hamburg, Germany) 
 http://hasylab.desy.de/ Deutsches Elektronen-Synchrotron (DESY)
[32] ELETTRA (Trieste, Italy) http://www.elettra.trieste.it/
[33] Max-lab (Sweden, Lund) http://www.maxlab.lu.se/
[34] http://www.biochem.mpg.de/baumeister/research/ContentCEM/index.
 html
[35] http://www.eu-nmr.eu/
[36] http://www.bio-nmr.net/
[37] http://www.enmr.eu/
[38] http://www.east-nmr.eu/
[39] http://ssrf.sinap.ac.cn/english/
[40] Beijing NMR Center http://bnmrc.pku.edu.cn/index.html
[41] http://www.hmfl.ac.cn/%E9%A6%96%E9%A1%B5/tabid/71/Default.aspx 
[42] High Magnetic Field Laboratory, Wuhan Magnetic Resonance Center, CAS
 http://english.wipm.cas.cn/rh/rd/bpsys/Int_NMR/
[43] http://life.tsinghua.edu.cn/english/
[44] http://english.ibp.cas.cn/
[45] http://biox.ustc.edu.cn/
[46] Pohang Accelerator Laboratory http://paleng.postech.ac.kr/
[47] http://paleng.postech.ac.kr/
[48] http://www.kbsi.re.kr/english/support/support_3.html
[49] http://www.kist.re.kr/en/index.jsp
[50] http://www.proteomix.org/
[51] http://www.kribb.re.kr/eng/sub02/sub02_01_02.jsp
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2.2.1.3　注目すべき研究開発の動向

○第3世代シークエンサー開発状況
3

400
[1] 5,000

100 1,000

3
[2]

1 2
[3]

[1] http://www.iontorrent.com/
[2] http://www.pacificbiosciences.com/
[3] http://www.helicosbio.com/

○メタゲノム

Google
Synthetic genomics Genome 

design

QOL
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○メタボロミクスの研究推進
2007 Metabolomics Australia[1] 5

80  2008 [2] 5
50 7.5 -

[3]

2010 [4]
2011

2011 JST-NSF

TNO [5]
[6] [7]

GC-MS LC-
MS CE-MS GC-MS LC-MS GC-MS
LC-MS CE-MS

Beckman CE-MS

-

[8]

-

HMDB [3] 6,500
EDI

MassBank[9] CE-MS LC-MS
MMMDB[10] Golm
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[11] GC-MS

[1] http://www.metabolomics.net.au/index.php/Main_Page
[2] http://www.metabolomicscentre.nl/
[3] http://www.hmdb.ca/
[4] http://www.metabolomics-and-more.de/
[5] http://www.tno.co.jp/Pharma/
[6] http://www.metanomics-health.de/content/c_welcome.php?n_main=
 welcome
[7] http://www.biocrates.com/index.php/technology/about-metabolomics
[8] http://eng.hi138.com/?i262390_Metabolomics_in_the_Study_of_
 Traditional_Chinese_Medicine
[9] http://www.massbank.jp/

[10] http://mmmdb.iab.keio.ac.jp 
[11] http://gmd.mpimp-golm.mpg.de/

○メタボロームによるバイオマーカーの解析
[1] [2]

onco metabolite IDH1 IDH2
-

2- 2HG
[3-6] 2HG IDH

onco metabolite

NASH 10
[7] UCLA

[8]
[9]

[1] Sreekumar A, et al. Nature 457:910-914, 2009.
[2] Bogdanov M, et al. Brain 131:389-396, 2008.
[3] Dang L, et al. Nature 462:739-744, 2009.
[4] Zhao S, et al. Science 324:261-265, 2009.
[5] Yan H, et al. N Engl J Med 360:765-773, 2009.
[6] Ward P S, et al. Cancer Cell 17:1-10, 2010.
[7] Soga T, et al. J Hepatol in press
[8] Sugimoto M, et al. Metabolomics 6:78-95, 2010.
[9] Toyohara T, et al. Hypertens Res 33:944-952, 2010.
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○プロテオミクス研究の国際動向

10 HUPO (Human Proteome Organization) 
2009 10 Human Proteome Project (HPP)  2010

[1] The Human Protein Atlas
2010 11 10,118 13,154

46 20
47 9

1,000

[1] www.srmatlas.org

○プロテオミクス市場とベンチャー企業
2009 79 2010 94

2010 15.6 2015 195

10%
7

300

Dr John Fenn

[1, 2]

100 15
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[1] Sakurai T, et al. Biomed Mass Spectrom 11:396-399, 1984.
[2] Ishikawa K, et al. Biomed Mass Spectrom 13:373-380, 1986.

○バイオマーカー研究におけるプロテオミクスの台頭

1959 50

12%

1999

○ゲノム科学分野の出口としての創薬に関する国際情勢
2009 10 309

63 4
100 24

3.1 2.6 2008 3,250
5 1,600

7 1,600
970

240
15

2004 136 2008 400 500

2008 82 216

5,000 GPM
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1,000
WuXi ChemPartner

(2007 ) (2005 ) (2007 )  (2001 )

○遺伝子の合成・ゲノムの全合成・ゲノム工学

MIT
DNA

Weizmann 
DNA

○ゲノム改変技術
Center for Genome Engineering (CGE) [1]

DNA
CGE Zinc finger nucleases 

(ZFN)[2] Cellectis  Meganucleases[3] Transcription 
Activator-Like Effector Nucleases (TALEN)[4]

ZFN
[5] ES ZFN TALEN

[6, 7] ZFN TALEN iPS
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[8, 9]

iPS ZFN
[10]

Sigma ZFN
[11] cellectis bioresearch TALEN[12]

1 1
$25,000 (ZFN) $15,000 (TALEN)

TALEN ZFN
[13] [14] Addgene
[15]

Meganuclease Cellectis 20,000 [16]
Precision Biosciences[17]

ARCUT [18]
 

PCR DNA

[1] CGE WEB
 http://www.cge.umn.edu/index.html
[2] Yang-Gyun K, et al. Proc Natl Acad Sci USA 93: 1156-1160, 1996.
[3] cellectis WEB
 http://www.cellectis.com/technologies/genome-engineering
[4] cellectis bioresearch WEB
 http://www.cellectis-bioresearch.com/category/cbr-tags/talen
[5] Dana C. Gene Therapy 15:1463-1468, 2008.
[6] Geurts AM, et al. Science 325:433, 2009.
[7] Tesson L, et al. Nat Biotechnol 29:695-696, 2011.
[8] Zou J, Cell Stem Cell 5:97-110, 2009.
[9] Hockemeyer D, et al. Nat Biotechnol 29:731-734, 2011.

[10] Yusa K, et al. Nature 478:391-394, 2011.
[11] Sigma WEB http://www.sigmaaldrich.com/japan/lifescience/

functional-genomics-rnai/zfn.html
[12] cellectis bioresearch WEB
 http://www.cellectis-bioresearch.com/category/cbr-tags/talen 
[13] Miller JC, et al. Nat Biotechnol 29:143-148, 2011
[14] Zhang F, et al. Nat Biotechnol 29:149-153, 2011
[15] Addgene WEB
 http://www.addgene.org/TALEN/
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[16] Epinat JC, et al. Nucleic Acids Research 38:2006-2018, 2010.
[17] Precision Biosciences WEB
 http://www.precisionbiosciences.com/technology/dne.php
[18] Katada H, et al. Chem Commun 43:6545-6547, 2009.

○ゲノム合成技術
Craig Venter [1]

[2] 1.08 Mbp Mycoplasma
[3]

[4]

1)
50 100 bp DNA 2) DNA

1 100 kbp DNA 3) 10 100 kbp
DNA DNA 1) DNA

Atactic Technologies MEMS
[5] Agilent Technologies Ink Jet [6]

NimbleGen Systems Photolithography [7]
DNA Geneart

5 DNA T4 ligase kbp
DNA [8] Blue Heron Biotechnology

DNA [9]
Venter 3

kbp DNA 100 kbp DNA in vitro
[10] 1 DNA

DNA
DNA

 
[1] Gibson DG, et al. Science 319:1215-1220, 2008.
[2] Gibson DG, et al. Nature Methods 7:901-903, 2010.
[3] Gibson DG, et al. Science 329:52-56, 2010.
[4] Tsuge K, et al. In: Bioengineering: Principles, Methodologies and Ap-
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plications. 153, 2010, Nova Science Publishers, Inc.
[5] Tian J, et al. Nature 432:1050-1054, 2004.
[6] Hughes TR, et al. Nature Biotechnol 19:342-347, 2001.
[7] Albert TJ, et al. Nucleic Acids Research 31:e35, 2003.
[8] Hegemann P, et al. United States Patent 6472184 B1, 2002.
[9] Parker HY, et al. United States Patent 7482119 B2, 2009.

[10] Gibson DG, et al. Nature Methods 6:343-345, 2009.

○無細胞翻訳系の効率化

○無細胞タンパク質合成技術
[1]

[2] [3] [4] [5] 

[6-8]

[9, 10]
[11] 2006

Astrazeneca CAT Roche

[1] Kigawa T. Methods Mol Biol 607:1-10, 2010.
[2] Takai K, et al. Curr Pharm Biotechnol 11:272-278, 2010.
[3] Ezure T, et al. Curr Pharm Biotechnol 11:279-284, 2010.
[4] Mikami S, et al. Methods Mol Biol 607:43-52, 2010.
[5] Shimizu Y, et al. Methods Mol Biol 607:11-21, 2010.
[6] Ichihashi N, et al. Cold Spring Harb Perspect Biol 2:a004945, 2010.
[7] Saito H, et al. Chembiochem 10:1640-1643, 2009.
[8] Stano P, et al. Chem Commun (Camb) 46:3639-3653, 2010.
[9] Ahn J. H., et al. Nano Lett 11:2743-2752, 2011

[10] Khnouf R, et al. Electrophoresis 32:3101-3107, 2011
[11] Dufner P, et al. Trends Biotechnol 24:523-529, 2006.
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○生命動態システム科学

QBiC [1]

[1] http://www.qbic.riken.jp/japanese/

○トランスオミクス
RNA

EMBL/CRG 
Barcelona Luis Serrano Mycoplasma pneumoniae

[1, 2]

[3, 4]

[1] Kühner S, et al. Science 326:1235-1240, 2009.
[2] Yus E, et al. Science 326:1263-1268, 2009.
[3] Askenazi M, et al. Nat Biotechnol 21:150-156, 2003.
[4] Krömer JO, et al. J Bacteriol 186:1769-1784, 2004.

○データドリブンモデル

(pathway ) ( )

1
[1-4]
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pathway

[5-8]

[1] Perez OD, Nolan GP. Nat Biotechnol 20:155-162, 2002.
[2] Gordon AA, et al. Nat Methods 4:175-181, 2007.
[3] Bennett MR, et al. Nature 454:1119-1122, 2008.
[4] Taniguchi Y, et al. Science 329:533-538, 2010.
[5] Mettetal JT, et al. Science 319:482-484, 2008.
[6] Sachs KO, et al. Science 308:523-529, 2005.
[7] Janes KA, et al. Science 310:1646-1653, 2005.
[8] Janes KA, et al. Cell 135:343-354, 2008.

○実験・理論を融合させる新世代の登場と米国主要大学のシステム生物センター
2002 NIH/NIGMS (National Centers for Systems 

Biology) Harvard MIT Princeton 13

[1-3]
[4]

[5-7]

[1] http://www.systemscenters.org/
[2] Tay S, et al. Nature 466:267-271, 2010. 
[3] Bandyopadhyay S, et al. Nat Methods 7:801-805, 2010.
[4] Rosenfeld N, et al. Science 307:1962-1965, 2005.
[5] 
 Harvard Medical School (http://sysbio.med.harvard.edu/index.html) Paulsson

 MIT (http://csbi.mit.edu/) van Oudenaarden, Yaffe
 Princeton (http://www.princeton.edu/quantbio/index.xml) Bialek, Cox
 Caltech (http://www.be.caltech.edu/index.html) Arnold, Elowitz
 UC Berkeley (http://bioeng.berkeley.edu/researchareas/synbio.php) Arkin, 
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Keasling
 UCSD (http://www-bioeng.ucsd.edu/sysbio/overview.htm) Hasty, Ideker, 

Palsson
 UCLA (http://www.cs.ucla.edu/C&SB/) Liao
 Stanford (http://biosciences.stanford.edu/CSB.html) Covert, Ferrell
[6] Thattai M, van Oudenaarden A. Biophys J 82:2943-2950, 2002.
[7] Lestas I, et al. Nature 467:174-178, 2010.

○欧亜州のシステム生物学研究動向

http://www.bbsrc.ac.uk/organisation/institutes/ systems-biology-
centres. aspx

 SystemsX.ch 2008
(ETH)

 HepatoSys 1  (2004-2006 ) 2007-
2010 2

Weizmann

[1]
National 

Centre for Biological Sciences
[2] KAIST Sang Yup Lee

[3] [4]
[5]

[6] Cold Spring Harbor Asia 
Conferences [7] ( ) Computational Biology

[1] 

 CRG Barcelona (http://pasteur.crg.es/) Serrano
 ETH Zurich D-BSSE (https://edit.ethz.ch/dbsse/) Fussenegger, Stelling
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 HepatoSys Project (http://www.hepatosys.de/en/) 
 Oxford (http://noble.physiol.ox.ac.uk/) Noble
 Cambridge (http://www.pdn.cam.ac.uk/groups/comp-cell/index.html) Bray
 Manchester Centre for Integrative Systems Biology (http://www.mcisb.org/) 

Westerhoff, Mendes
 Humboldt (http://www2.hu-berlin.de/biologie/theorybp/index.php) Klipp
 Weizmann (http://www.weizmann.ac.il/) Alon, Barkai, Segal
[2] 
 NCBS Bangalore (http://ncbs.res.in/) Bhalla, Thattai
[3] 
 KAIST  (http://mbel.kaist.ac.kr/) Lee
[4] 
 Sunny Xie (http://bernstein.harvard.edu/pages/AboutProfXie.html)
 Linchong You (http://www.genome.duke.edu/labs/YouLab/)
[5] 
 Michael Zhang (http://cb.utdallas.edu/zhanglab/index.htm)
[6] 
 Guoping Zhao (http://www.hlhl.org.cn/english/showsub.asp?id=723)
 Wang Q, et al. Science 327:1004-1007, 2010
[7] CSH Asia 2011 (http://meetings.cshl.edu/CSHAsia/design11.html)

○システム生物学における日本の現在位置と課題

ICSB 1 2000

23 QBiC
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21 20
2-3

5 10
10 20

[1] QBiC
 http://www.qbic.riken.jp/japanese/

○計算生物学　代謝・パスウェイ

BioCyc KEGG

BGI
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○計算生物医学
(Biomedical Computation)

1980
X

High Performance Computer

Harvard Karplus CHARMM[1] UC San Francisco
Kollman AMBER[2] Yale Jorgensen OPLS  Groningen

Berendsen GROMOS[3] 1980

(Molecular dynamics)
[4]

1990
2000

CHARMM AMBER

1 (10-15)
(10-6)

10
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CPU
1990 Accelerated Strategic Computing Initiative 

(ASCI) 
2002

[5]

CPU
CPU

1990
[6] 2000

[7]

Shaw ANTON
2003 2008 512 CPU ANTON [8]

100

[9] ANTON
ANTON

[10] 30% G protein-coupled 
receptors (GPCR)

ANTON
[11]ANTON Bill & 

Melinda Gates [12]
2011

70 CPU
[13]

ANTON

[14]

[1] CHARMM http://www.charmm.org/ 
[2] AMBER http://ambermd.org/
[3] GROMOS http://www.igc.ethz.ch/GROMOS/index
[4] http://en.wikipedia.org/wiki/Molecular_dynamics
[5] 500 http://www.top500.org/
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 http://www.psc.edu/ 
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[11] Rosenbaum DM, et al. Nature 469:236-240, 2011.
[12] Bill & Melinda Gates
 http://www.schrodinger.com/newsletter/18/117/
[13] http://www.nsc.riken.jp/index_j.html
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○イメージング研究の国際動向

4-Pi (STimulated Emission Depletion, STED) 
[1] Stefan Hell

Sedat
 (Structured Illumination Microscopy, SIM) [2]

DeltaVision
PALM (PhotoActivatable Localization Microscopy)[3] STORM (STochastic Optical 
Reconstruction Microscopy)[4]

 (Fluorescence Correlation Spectroscopy, 
FCS) STED STED-FCS [5] iPALM (interferometeric PALM)

[6]
(SAturated excitation, 

SAX) [7] [8]
SOFI (Super-resolution Optical Fluctuation Imaging)[9] VISion(Variance Imaging 
for Super-resolution) [10]

STED
STED

RESOLFT Reversible Saturable Optical Fluorescence 
Transitions [11] SIM

/ PALM
[12]
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[13] DNA
[14]
EM-CCD Electron 

Multiply CCD
CCD CMOS

EM-CCD CMOS [15]
CCD CMOS

[16]

MRI [17]
[18]

RNA FDA

[19]
BODIPY

[20]
EGTA 10

YC- [21]
GECO

 (Genetically Encoded Ca2+ indicators for Optical imaging)

[22] SCALEVIEW
4 mm

[23] PALM STORM SOFI RESOLFT

[24, 25] [26]

[27]
[28] [29] KillerRed

[30] LOV [31]

in vivo
[32]



CRDS-FY2011-IC-07

76

独立行政法人科学技術振興機構 研究開発戦略センター

ライフサイエンス分野
科学技術・研究開発の国際比較　2012年版

[33]

(Surface Enhanced 
Raman Spectroscopy, SERS) (Coherent 
Anti-Stokes Raman Spectroscopy, CARS)

[34] 2 Second Harmonic Generation, SHG
SHG

[35]
[36] [37]

[38]

 100 MRI CT
2010 OECD 2008 MRI, 43.1 CT, 97.3

MRI 19.1 CT 36.8 [39] 3T
MRI

[40] 7T MRI [41] MRI

 [42] 2010 GDP 2 R&D
[43] [44]

[45] 2009 (Institute 
of Advanced Study, IAS) MRI

[46] 1
2010 6

2010 2020
[47] R&D

[48]
  KAIST
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[2] Schermelleh L, et al. Science 320:1332-1336, 2008.
[3] Betzig E, et al. Science 313:1642-1645, 2006.
[4] Rust MJ, et al. Nature Methods 3:793-796, 2006.
[5] Kolmakov K, et al. Chemistry 16:158-166, 2010.
[6] Kanchanawong P, et al. Nature 468:580-584, 2010.
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○超分解能光学顕微鏡

Structured Illumination Microscopy (SIM) Stimulated 
Emission Depletion (STED) Photoactivatable Localization Microscopy (PALM) 
Stochastic Optical Reconstruction Microscopy (STORM) [1]

STED

SIM

PALM STORM

 

[1] Schermelleh L, et al. J Cell Biol 190:165-175, 2010.
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2.2.2　脳神経分野

2.2.2.1　概観
2000

JST-CRDS
2011 14

2012 40
2

iPS 

BMI



CRDS-FY2011-IC-07

80

独立行政法人科学技術振興機構 研究開発戦略センター

ライフサイエンス分野
科学技術・研究開発の国際比較　2012年版

(MCI) (preclinical 
AD)

ADNI

GWAS

1) 2)
3)

3

INCF

BMI/BCI

BRICS
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2.2.2.2　中綱目ごとの比較
◆分子神経科学【神経機能分子、神経薬理、神経伝達物質、受容体、シナプス、シナプス可塑性等】

評価の際に参考にした根拠等

GPCR
[1] PI

Ology

[2]
[3]

[4]

2010

X [5,6,7] NMR
[8]

K
Rod MacKinnon

[9]  
two photon 1990

Janelia 
Farm Research Campus

 [10]

3 x 3 mm
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[11]
[12]

Structural Genomics 
Consortium
GPCR [13]

High 
throughoutput [14,15]

UC San Diego
Mu Ming Poo

[16]

Ca Cl

Ca

1 [ ] 
 

2 [ ]
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◆細胞神経生物学【ニューロゲノミクス、グリア -神経相互作用、細胞内シグナル伝達、等】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

[1,2] [3] [4] [5,6,7]
[8] [9,10] [11,12,13]

[14] [15] [16,17]

iPS [18]
in vivo

(GWAS)

[19,20]
[21,22,23] GWAS

2011

2010
( )

[24,25,26,27] [28,29]
[30,31] [32,33]

ADHD
[34]

in vivo

 
[35,36,37]  [38]

 [39]
[40,41] [42]
[43]

[44]
[45]

(Centralized Rating) FDA
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[46] [47,48]
[49,50] [51] [52,53] [54]

[55,56,57]
Euroglia

[58] International Schizophrenia Consortium
[59]

GRAS [60]

[61,62] G
[63,64]

[65,66]

 [67]

[68]

Centralized Rating

BGI

KAIST [69,70]

Centralized Rating

BRICS

open access

1 [ ] 
 

2 [ ]
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◆神経回路の機能と構造【神経生理学、システムダイナミクス】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等
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[20]

NeuroNexus Neuralynx

NeuroNexus

Neuroshare
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◆発生・再生と可塑性【神経系の発達・再生・老化、再生医療等】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等
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◆自律機能、内分泌の調節【神経内分泌、自律神経・植物機能、睡眠・概日リズム等】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等
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◆感覚・運動系【感覚・知覚・注意、感覚運動統合、連合野機能、運動制御等】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等
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◆高次脳機能・行動の神経基盤【情動・本能、認知神経科学、社会性脳科学、報酬系・行動制御等】
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地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等
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◆神経変性疾患【パーキンソン病、ハンチントン病、多系統萎縮症など　※アルツハイマー病とその他の認知
　症はのぞく】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等
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◆精神疾患【うつ病、統合失調症、気分障害等】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等
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◆アルツハイマー病とその他の認知症
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

J-ADNI

ADNI
ADNI2

fMRI

EU

EU

EU

 6040 [1]

A
2010 Semagacestat 3

(MCI)
(preclinical AD)

ADNI
PET 2010

Avid( ) 18F-AV45 (florbetapir) 3
1 [ ] 

 
2 [ ]

[1] World Alzheimer Report 2010. 
 http://www.alz.co.uk/research/files/WorldAlzheimerReport2010.pdf
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◆広汎性発達障害【自閉症、多動性障害等】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

CAPS2 splicing [1]
[2]

 [3]

 [4]

JST

 [5] [6]

[7]

[8]
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[15,16]
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[17]
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MTA [18]
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Uta Frith Baron-Cohen
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20
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◆計算論・ニューロインフォマティクス【ソフトウェア、脳モデル、スパイク解析、データベースなど】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

ATR OIST

2005 INCF [1,2] NIJC [3]
XooNips 10

2010 INCF

Flybrain Neuron 
Database[4]

XooNIps 

2008
BMI JST

[5]
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◆新規技術・他分野との連携、融合【脳 -機械インターフェイス、計測技術、刺激技術、可視化技術、電極開発、
　リハビリテーション等】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等
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◆ブレインバンク・ヒト脳組織リソース
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

14 [1,2,3,4]
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8 2

20
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2.2.2.3　注目すべき研究開発の動向

○中国でのイオンチャネル研究の現状

2009 Harbin

drug

○米国のイオンチャネル、受容体分子の基礎研究から医療に向けた研究戦略
3 1

MIT

Na
[1] Nav1.7

Trimmer UC Davis [2]

Washington Yarom Rudy
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3 Nature Science

20 [3]

[1] Cox JJ, et al. Nature 444:894-898, 2006.
[2] Rhodes KJ, Trimmer JS. J Gen Physiol 131:407-413, 2008.
[3] Yizhar O, et al. Nature 477:171-178, 2011.

○脳神経分野におけるエピゲノム研究
DNA

6
CpG CpG

CpG DNA

DNA
[1] [2]

1000 DNA
1000

DNA

[1] Editorial Nature 463:587, 2010.
[2] http://www.ihec-epigenomes.org/index.html

○グリア細胞研究　

GLIA 1988

in vivo

Euroglia
2011 10 10 4

15 5

GLIA
3

1
in vivo
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[1] Stern P. Science 330:773, 2010.
[2] Smith K. Nature 468:160, 2010.
[3] http://www.europeglia2011prague.cz/

○コネクトミクス研究の進展

Harvard Jeff Lichtman [1] Clay Reid [4] MIT
Sebastian Seung [2] Max Planck Institute for Medical Research Winfried 
Denk [5] 

[4]-[6]
SEM-FIB

Javier DeFelipe[3]  University College 
London [3]  Denk

Ultramicrotome FIB/SEM
3View/SEM Gatan, Inc. 3View/SEM

UC San Diego Mark Ellisman  Max Planck Institute Florida
Bert Sakmann (1991 )

[1] Lu J, et al. PLoS Biol 7(2):e32, 2009.
[2] Jain V, et al. Curr Opin Neurobiol 20:653-666, 2010.
[3] MerchFront Neuroanat 3:18, 2009.
[4] Bock DD, et al. Nature 471:177-182, 2011.
[5] Briggman KL, Nature 471:183-188, 2011.
[6] Kubota Y, Scientific Reports 1: article 89, 2011.
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○光学的手法を用いた分子生物学的アプローチの進展

[1] Optogenetics

[2]
2 [3,4]

[5]
[3,4]

 [5]
GABAergic

Cre Knockin line Jackson Laboratory
[6,7] Optogenetics GABAergic

microcircuit
Optogenetic tool microcircuitry

2011

[1] Nature Method of the Year: Optogenetics. Nat Methods 8:26-29, 2011.
[2] Boyden ES, et al. Nature Neurosci 8:1263-1268, 2005.
[3] Adamantidis AR, et al. Nature 450:420-424, 2007.
[4] Fenno L et al. Annu Rev Neurosci 34:389-412, 2011.
[5] Yizhar et al. Nature 477:171-178, 2011.
[6] Taniguchi H, et al. Neuron 71:995-1013, 2011.
[7] T Jackson Laboratory http://www.jax.org/

○細胞内シグナルの可視化と操作技術の進歩
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G [1]
[2,3,4]

[5]

[1] Airan RD et al. Nature 458:1025-1029, 2009.
[2] Levskaya A et al. Nature 461:997-1001, 2009.
[3] Yazawa M et al. Nat Biotechnol 27:941-945, 2009.
[4] Kennedy MJ et al. Nat Method 7:973-975, 2010.
[5] Yizhar O, et al. Neuron 71:9-34, 2011.

○非侵襲計測とニューロン記録の相補的なシナジー効果による視覚情報処理研究の進展

Freiwald
Tsao [1] fMRI 6

Mysore  [2] 
FST (the fundus of the superior temporal sulcus)

fMRI 3D-surface from motion(3D-SFM) 
3D-SFM

[1] Freiwald WA, Tsao DY. System Science 6005: 845-851, 2010.
[2] Mysore SG, et al. J Neurosci 30:15491-15508, 2010.

○時間治療学への応用に向けた脳神経科学研究の進展

[1] [2]

[3]

[4]

[1] Turek FW, et al. Science 308:1043-1045, 2005.
[2] Kohsaka A, et al. Cell Metabolism 6:414-421, 2007.
[3] Marcheva B, et al. Nature 466:427-431, 2010.
[4] Bass J, Takahashi JS. Science 330:1349-54, 2011.
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○米国における連邦政府主導型の睡眠・概日リズム研究
4000 1990

160 1993 National 
Institutes of Health (NIH) National Heart, 
Lung, and Blood Institute (NHLBI) National Center 
on Sleep Disorders Research (NCSDR) Wake Up America

10 2003
1996 2002 138 [1]

1996 7500 2002 1
7500

[5] [2] 2
[3]

2010
NIH National Sleep Foundation

Sleep 
in America Poll [4]

[1] http://www.nhlbi.nih.gov/health/prof/sleep/res_plan/index.html
[2] Tasali E, et al. Proc Natl Acad Sci USA 105:1044-1049, 2008.
[3] Sabanayagam C, Shankar A. Sleep. 33:1037-1042, 2010.
[4] Sleep in America Polls.  http://www.sleepfoundation.org/ 
[5] Schabus M, et al. Sleep 33:1589-603, 2010.

○高次脳機能・行動の神経科学研究の進展

5-10

2005

MRI PET EEG 
/ ERP MEG

NIRS
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[1]

 [1] Cyranoski D. Nature, 469:148-149, 2011.

○価値に基づく意思決定の神経メカニズム解明研究の進展
2000

Society for Neuroeconomics[1]

Rangel et al., 2008[2] fMRI

[3]

 [4]

[1] http://www.neuroeconomics.org/
[2] Rangel A et al. Nature Review Neurosci 9:545-556, 2008.
[3] Tsai H. Science 324:1080-1084, 2009.
[4] Behrens T. Science 324:1160-1164, 2009.

 
○「精神疾患の10年」

WHO DALY
[1,2]

EU 38.2 DALY
23.4 30.1 [2-2]

8000 [2-5]
Nature

[2-4]

2011
5
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2010 10 10
[6]

Nature [7]

PET

[8]

[1]  WHO: Global burden of diseases 2004. 2009. 
[2] Update  

 pp.10-13, 2010.
[3] Wittchen HU, et al. Eur Neurophychopharmacol 21:655-679, 2011.
[4] Gustavsson A, et al. Eur Neuropsychopharmacol 21:718-779, 2011.
[5] Smith K. Nature 478:15, 2011.
[6] Editorial. Nature 463:9, 2010.
[7] Insel TR. Nature 468:187-193, 2010.
[8] Cyranoski D. Nature 469:148-149, 2011.

○精神疾患診断のバイオマーカー開発

near-infrared 
spectroscopy, NIRS [1,2]

[3,4]

[1] Update  
pp.107-115, 2010.

[2] NIRS
2011.

[3] Editorial. Nature 469:132, 2011.
[4] Cyranoski D. Nature 469:148-149, 2011.
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○精神疾患のゲノム研究　

47

1 (GWAS) [1]
1000 GWAS [2] 100

500 GWAS [3,4]
GWAS

GWAS
GWAS

[1] World Congress of Psychiatric Genetics 2010.
[2] Lee MT, et al. Mol Psychiatry 16:548-556, 2010.
[3] Hattori E, et al. Am J Med Genet B Neuropsychiatr Genet. 150B:1110-1117, 

2009.
[4] Ikeda M, et al. Biol Psychiatry 69:472-478, 2011.

○神経伝達物質から離れた精神疾患研究

[1-3] [4]
[5] [6]

[7]
[8, 9]

[10, 11]
[12,13] 2011

5

[1] Gilmore JH, et al. Am J Psychiatry 167:1083-1091, 2010. 
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[2] Goldman AL, et al. Arch Gen Psychiatry 66:467-477, 2009.
[3] Salisbury DF, et al. Arch Gen Psychiatry 64:521-529. 2007.
[4] Amminger GP, et al. Arch Gen Psychiatry 67:146-154, 2010.
[5] Watanabe A, et al. PLoS Biol 5(11):e297, 2007.
[6] Maekawa M, et al. PLoS One 4(4):e5085, 2009.
[7] Arai M, et al. Arch Gen Psychiatry 67:589-597, 2010.
 Medical Tribune Pro 2011 11 1
 http://mtpro.medical-tribune.co.jp/mtpronews/1111/1111002.html
[8] Dutta R, et al. Arch Gen Psychiatry. 67:1230-1237, 2010. 
[9] Cutajar MC, et al. Arch Gen Psychiatry 67:1114-1119, 2010.

[10] Nishida A, et al. Schizophr Res 99:125-133, 2008.
[11] Nishida A, Acta Psychiatr Scand 121:301-307, 2010.
[12] http://www.cocoroseisaku.org/
[13] http://www.mhlw.go.jp/photo/2010/04/ph0403-01.

html

○思春期コホート研究

DALY

OECD

[1] 18,000 psychotic like 
experiences; PLE 14

[1] Update  
2010.
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○高磁場MRや神経生理計測によるヒト精神疾患・モデル動物をつなぐトランスレータ
ブル中間表現型研究

MRI voxel-based morphometry, resting-state fMRI
mismatch negativity, gamma-band oscillation

MRI [1]

[1] Hikida T, et al. Proc Natl Acad Sci USA. 104:14501-14506, 2007.

○精神疾患脳画像・ゲノムデータベースの構築

[1] [2]
MRI

imaging-genomics

[1] Calkins ME, et al. Schizophr Bull 33:33-48, 2007.
[2] Schumann G, et al. Mol Psychiatry 15:1128-1139, 2010.

○神経画像を用いた精神疾患の補助診断法の開発
NIRS MRI

NIRS
2009

[1,2] MRI voxel-based 
morphometry

[1] Nature 469: 132, 2011.
[2] Cyranoski D. Nature 469: 148-149, 2011.

○広汎性発達障害との連続性を考慮した精神疾患に関する分類モデル
(PDD) DSM-IV-TR

(13 )
30% PDD 40% PDD [1]

Sensory gating
[2]
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CNV PDD
CNV CNV

(pleiotropic) 22q11.2
Ca Velo-cardio-facial syndrome

15% PDD 24%

[3,4]
PDD

[1] Rapoport J, et al. J Am Acad Child Adolesc Psychiatry 48:10-18, 2009.
[2] Cheung C, et al. PLoS One 5:e12233, 2010.
[3] Lichtenstein P, et al. Lancet 373:234-239, 2009.
[4] Williams HJ, et al. Hum Mol Genet 20, 387-391, 2011.

○多動性障害（attention-deficit/hyperactivity disorder:ADHD）研究の蓄積及び展
開の可能性

ADHD
[1]

-
[2]

fMRI
ADHD
[3] fMRI

near-infrared spectroscopy(NIRS)
[4]

MTA :The NIMH Col-
laborative Multisite Multimodal Treatment Study of Children With ADHD

4 14
2 ADHD 6

8 3 ADHD
-

[5] 2007 ADHD 3
[6]

[1] Biederman J et al. Lancet 366:237-248, 2005.
[2] Sonuga-Barke EJ. Neurosci Biobehav Rev 27:593-604, 2003.
[3] Plichta MM, et al. Biol Psychiatry 65:7-14, 2009.
[4] Weber P, et al. J Child Neurol 22:812-817, 2007.
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[5] Molina, et al. J Am Acad Child Adolescent Psychiatry 48:4-500, 2009.
[6] http://www.adhd-federation.org/world-federation-of-adhd.html

○高磁場MR画像装置による神経変性疾患の診断
0.5 3 MR

7 MR
[1] MR

functional MRI
7 MRI

9.4 MR University of Illinois University of Minnesota
Saclay NeuroSpin 11.7

MRI 2012 [2] MR
MRI BOLD-based functional MRI functional MR-

Angiography [3] MR
MR

MR
2005

MR MR FSB
[4] TFMB-3Et[5] FMeC1[6]

[1] Blow N. Nature 458:925-928, 2009.
[2] http://meteoreservice.com/neurospin/
[3] Mosee E. World J Radiol 28:37-40, 2010.
[4] Higuchi M, et al. Nat Neurosci 8:527-533, 2005.
[5] Amatsubo T, et al. Neurosci Res 63:76-81, 2009.
[6] Yanagisawa D, et al. Neuroscience 184:120-127, 2011.

○新しい神経変性発症および進行メカニズムの提唱
PARK2 PARK6

Parkin PINK1 Parkin PINK1

[1][2]

Lewy Lewy
- [3][4]
- -

[5]
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[1] Narendra D, et al. J Cell Biol 83:795-803, 2008.
[2] Matsuda N, et al. J Cell Biol 189:211-221, 2010.
[3] Li JY, et al. Nat Med 14:501-503, 2008.
[4] Desplats P, et al. Proc Natl Acad Sci USA 106:13010-13015, 2009. (Erratum 

in: Proc Natl Acad Sci USA. 106:17606, 2009).
[5] Olanow CW, Prusiner SB. Proc Natl Acad Sci USA 106:12571-12572, 2009.

 
○幹細胞生物学と融合しつつある神経変性疾患研究

2007 2008 Harvard ALS
ES

[1,2,3,4] 2007 iPS
[5] iPS ALS iPS

[6] [7]
[8] [9] [10, 11] ALS[12]

iPS
[13]

[14, 15, 16]

[1] Di Giorgio FP, et al. Nat. Neurosci. 10:608–614, 2007.
[2] Nagai M, et al. Nat Neurosci 10:615–622, 2007.
[3] Di Giorgio FP, et al. Cell Stem Cell 3:637–648, 2008.
[4] Marchetto MC, et al. Cell Stem Cell 3:649–657, 2008.
[5] Takahashi K, et al. Cell 131:861–872, 2007.
[6] Dimos JT, et al. Science 321:1218–1221, 2008.
[7] Ebert AD, et al. Nature 457:277–280, 2009.
[8] Lee G, et al. Nature 461:402–406, 2009.
[9] Ku S, et al. Cell Stem Cell 7:631–637, 2010.

[10] Nguyen HN et al. Cell Stem Cell 8:267-280, 2011.
[11] Seibler P, et al. J Neurosci. 31:5970-5976, 2011.
[12] Mitne-Neto M, et al. Hum Mol Genet 20:3642-52, 2011.
[13] Yahata N, et al. PLoS One 6:e25788, 2011. 
[14] Caiazzo M, et al. Nature 476:224-227, 2011.
[15] Son EY, et al. Cell Stem Cell 9:205-218, 2011.
[16] Qiang L, et al. Cell 146:359-371, 2011.

○神経変性疾患の免疫療法

1999 [1]
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[2]
ALS

[2,3,4] ALS

Intrabody

[5]

2 3 X
NMR [6]

[1] Schenk DB, et al. Nature 400:173-177, 1999.
[2] Polymenidou M, Cleveland DW. Cell 147:498-508, 2011.
[3] Masliah E, et al. Neuron 46:857-568, 2005.
[4] Urushitani M, et al. Proc Natl Acad Sci USA 104:2495-2500, 2007.
[5] Gros-Louis F, et al. J Neurochem.113:1188-1199, 2010.
[6] Zhou C, Przedborski S. Biochim Biophys Acta 1792:634-642, 2009.
[7] Wilton DJ, et al. J Biomol NMR 44:25-33, 2009.

○脳血管障害関連研究の国際動向
2005 570 87%
2015 650 2030 780

[1] 22

 B/A1 10
88 [2]

[3]

[4]

[5] Working Toward a Prioritized World 
Agenda

[6] 2011 9

4 [7]
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Neurovascular unit
iPS

[1] Strong K, et al. Lancet Neurol 6:182-187, 2007.
[2] O Donnell MJ, et al. Lancet 376:112-123, 2010.
[3] Liu M, et al. Lancet Neurol 6:456-64, 2007.
[4] De Silva DA, et al. Stroke 40(10):e594; author reply e5, 2009.
[5] Shinohara Y. Int J Stroke 5(Suppl 2):102, 2010.
[6] Hachinski V, et al. Stroke Stroke 41:1084-1099, 2010.
[7] Partridge EE, et al. Circulation 123:3012-3014. 2011.

○てんかん分野関連研究の国際動向

[1]

[2]
[3]

NIH GWAS
4000 GWAS 2012

QOL

[4] AED

100

1 Slit-Robo
[5]

[1] Zhu G, et al. J Neurosci 28:12465-12476, 2008.
[2] .  20:11-16, 2009.
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[3] Rees MI. Seizure 19:680-683, 2010.
[4] Kasperavici te D, Sisodiya SM. Pharmacogenomics 10:817-836, 2009.
[5] Kaneko N, et al. Neuron 67: 213-223, 2010.

 
○欧州における計算論神経科学研究の展開状況

Blue Brain Project Human Brain Project

HBP Henry Markram

○神経電極開発の進展
1980

100

11000 CMOS [1]

[1] Frey U, et al. IEEE Journal of Solid-State Circuits 45:467-482, 2010.

○リソースとして重要な神経科学ジャーナルに関する動向と、学会や産業などの連携

IT
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Elsevier
[2] Nature

Nature.com gateways & databases Nature
[3] Journal 

of Cognitive Neuroscience FMRI
[1] INCF

2007 6
Society for Neuroscience
PubMed Plus Conference

Neuroscience Peer Review Consortium (NPRC) [4,5] Nature 
Neuroscience Journal of Neuroscience 37 NPRC

NPRC
INCF

NI

[1] http://www.mitpressjournals.org/page/sub/jocn
[2] http://www.brainnav.com/
[3] http://www.nature.com/databases/index.html
[4] NPRC URL: http://nprc.incf.org/
[5] Editorial. The Neuroscience Peer Review Consortium J Neuroscience 29:1255-

1256, 2009.

○研究リソースとしての霊長類

NBRP
EU 6 9

EUPRIM-Net Project
NCRR National Center for Research Resources NIH

2011 12 NCATS National Center for 
Advancing Translational Sciences NCRR
NHMRC National Health and Medical Research Council

2011
SNP SV

KRIBB
Korea Research Institute of Bioscience and Biotechnology 2005

6 200 SPF
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[1] EU EUPRIM-Net Project http://www.euprim-net.eu/
[2] NCRR Primate Resources http://www.ncrr.nih.gov/comparative_

medicine/resource_directory/primates.asp
[3] NCATS http://ncrr.nih.gov/about_us/national_center_for_advancing_

translational_sciences/
[4] NIH Considering New Translational Medicine Institute Science, 2010/12/2
[5] http://news.sciencemag.org/scienceinsider/2010/12/nih-considering-new-

translational.html
[6] http://news.sciencemag.org/scienceinsider/2010/12/creating-one-nih-center-

might.html
[7] NHMRC
 http://www.nhmrc.gov.au/health-ethics/animal-research-ethics/policy-care-

and-use-non-human-primates-scientific-purposes
[8] http://monkey.genomics.org.cn/
[9] Whole sequence variation map reveals insight into evolutionary stu-dies of 

rhesus macaque (EurekAlert! 2011/07/20) 
 http://www.eurekalert.org/pub_releases/2011-07/bgi-wsv072011.php

[10] KRIBB 2010 p.68-69
 http://www.kribb.re.kr/eng/file/2010_AR.pdf

○欧米、中韓、ならびに日本における霊長類研究規制を含む動物実験動向
EU 86/609/EEC 2010 9

2010/63/EU 2013 1 2
2008

NHP

NHP

NHP
1

F2
2022 11

3Rs 2017 11

NIH/PHS ILAR
8 2011 1

2007/526/EC EU
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NPO
2011 Great Ape Protection and Cost 

Saving Act H.R.1513/S.810
3Rs

NC3Rs ILAR
2009 9

2010
2011 10

GB14925-2010
200 1

2012 2
2010

5 OIE 11
ISO26000 1

AAALAC International 33 12 2011
11

[1] EU web
 http://ec.europa.eu/environment/chemicals/lab_animals/home_en.htm
[2] EU 2010/63/EU
 http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2010:276:0033:0

079:EN:PDF
[3] 2007/526/EC
 http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2007:197:0001:0

089:EN:PDF
[4] ILAR Guide for the care and use of laboratory animals  8
 http://grants.nih.gov/grants/olaw/Guide-for-the-Care-and-Use-of-Laboratory-

Animals.pdf
[5] Guidance for the Description of Animal Research in Scientific Publica-tions  
 http://dels.nas.edu/Report/Guidance-Description-Animal/13241
[6] NC3Rs ARRIVE Animal Research: Reporting of In Vivo Ex-

periments guidelines
 http://www.nc3rs.org.uk/page.asp?id=1357
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[7] 2010
Chapter7.8

 http://www.oie.int/international-standard-setting/terrestrial-code/access-
online/

[8] web
 http://down.foodmate.net/standard/sort/3/28176.html
 http://www.alnmag.com/news/chinas-guangdong-province-enacts-new-animal-

welfare-laws

○中国における脳神経科学研究事情

[1] 2010 4
Cold Spring Harbor Asia 

Conference[1] 2010 12
[1,2]

1 2006
International Web Intelligence Consortium Institute

[3]

40

National Institute of Biological Science Institute of 
Neuroscience Nature, Nature Neurosci,, Science, Neuron

[1] http://www.sibcb.ac.cn/cpMeetings010.asp
[2] http://meetings.cshl.edu/CSHAsia/neusymp10.html
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[3] http://www.wici-lab.org/wici/
[4] http:// www.nibs.ac.cn/english/
[5] http:// www.ion.ac.cn/index.asp

○中国の大学院生レベルにおける脳神経科学の教育・研究事情

○インドネシアにおける脳神経科学の研究・教育事情
2011

JICA

(
)

[1] http://www.jica.go.jp/partner/college/case03_02.html
[2] http://souken.shingakunet.com/college_m/2010_RCM165_42.pdf

○シンガポールにおける脳神経科学研究事情
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Duke-NUS Graduate 
Medical School Singapore NUS Duke

NUS duke standard
Duke-NUS

(USA)

NUS

 
○台湾における脳神経科学の研究・教育事情

2007 IBRO

2011 7

○インドにおける脳神経科学の研究・教育事情
10 IIT

Hyderabad Center 
for Neural and Cognitive Sciences

Vipin Srivastava

○アフリカにおける脳神経科学の研究・教育事情
IBRO

2011 12 Advanced Theoretical and 
Computational Neuroscience EPFL

Henry Markram 
Rodney Douglas

PI



CRDS-FY2011-IC-07

154

独立行政法人科学技術振興機構 研究開発戦略センター

ライフサイエンス分野
科学技術・研究開発の国際比較　2012年版

2.2.3 　発生・再生分野

2.2.3.1　概観

3
2006

induced Pluripotent Stem (iPS) 

iPS CiRA
iPS 

iPS 
iPS 

MIT
iPS

iPS 

Johns Hopkins
(BGI) SGI

CDB

2011

Joint Meeting

iPS/ES
CIRM OSCI

iPS/ES
iPS 

JST CREST 

Bio-X
WPI 
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( )

Physician 
Scientist

2010

2011 3

2009 
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2.2.3.2　中綱目ごとの比較
◆生殖幹細胞【始原生殖細胞、減数分裂、受精、インプリンティング、単為発生、性決定、卵子のリプログラ
　ミング能、エピジェネティクス】

評価の際に参考にした根拠等

10 

2011

[1]

[2]

2011
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2007

2012

10 

Robert G. Edwards
[3]

2

[4,5]
[6]

[7]
1 [ ] 

 
2 [ ]

[1] Hayashi K, et al. Cell 146:519-532, 2011.
[2] Sato T, et al. Nature 471:504-507, 2011
[3] Gearhart J, Coutifaris C. Cell Stem Cell 8:12-15, 2011.
[4] Schultz RM, Williams CJ. Science 296:2188-2190, 2002.
[5] Grace KS, Sinclair KD. Semin Reprod Med 27:409-416, 2009.
[6] Mathews DJ, et al. Cell Stem Cell 5:11-14, 2009.
[7] Sakurada K. Stem Cell Res 4:157-164, 2010. 
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◆ iPS／ ES細胞
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

Reprogramming Oct4, KLF4 , Sox2
Glis1, Zscan4, Prmt5

iPS
, EB 

Episomal vector miRNA iPS 
iPS

iPS ES iPS Naiive ES 
Primed ES iPS iPS CREST

ES in 
vitro [1] ES iPS
in vitro [2]

iPS

iPS ES iPS

[3]

[4]
4 RNA iPS 

iPS

Geron ES
Geron 2006 ES

ES iPS
iPS

ES
iPS

[5]
ES

The International Stem Cell Initiative

GE Healthcare( ) Geron
Geron

iPS
tetraploid complementation C iPS
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ES
iPS

1 [ ] 
 

2 [ ]

[1] Eiraku M, et al. Nature 472:51-56, 2011.
[2] Hayashi K, et al. Cell 146:519-532, 2011.
[3] Noggle S, et al. Nature 478:70-75, 2011.
[4] Soldner F, et al. Cell 146:318-331, 2011.
[5] Yusa K, et al. Nature 478:391-394, 2011.

The International Stem Cell Initiative

Andrews PW, et al. Nat Biotechnol 23:795-797, 2005

Tetraploid complementation 2
ES iPS

Recipient
100% ES iPS

ES iPS
iPS iPS ES
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◆組織幹細胞
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

1/4 1/5 iPS

know-how

200

know-how
Regulation

ES

know-how
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2010
Cell Research (IF 9.4)

Cold Spring Harbor Asia CSH

Know-how

MAGIC-CELL program

iPS/ES

iPS/ES

1 [ ] 
 

2 [ ]
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◆発生プログラム
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

iPS

Evo-Devo Evo-
Devo-Eco [1]

iPS
[2]

[3, 4] 2015 4

IST

EMBL KIT

KIT
Biointerface

[5]
[6]

BGI
[7]



CRDS-FY2011-IC-07

163

国
際
技
術
力
比
較

独立行政法人科学技術振興機構 研究開発戦略センター

ライフサイエンス分野
科学技術・研究開発の国際比較　2012年版

[8]
2000

[9]

NUS
MBI [10] 

 

Gene Regulatory Network, GRN

iPS

1 [ ] 
 

2 [ ]

[1] http://edenrcn.com/
[2] http://www.cell.com/cell-stem-cell/fulltext/S1934-5909%2809%2900159-3
[3] http://chronicle.com/article/London-Center-Could-Reshape/123695/
[4] MRC 22 12 17
 http://www.mrc.ac.uk/Newspublications/News/MRC007635
[5] http://www.helmholtz.de/en/research/key_technologies/biointerfaces_

molecular_and_cellular_interactions_at_functional_interfaces/
[6] 23 1 1
[7] www.illuminakk.co.jp/info/.../IlluminakkPR100115-BGI.pdf
[8] http://www.jetro.go.jp/world/asia/reports/07000295
[9] http://www.nature.com/nature/journal/v468/n7325/full/468731a.html

[10] http://mbi.nus.edu.sg/
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Evo-Devo-Eco  (Evo-Devo) 
(Ecology)

iPS

DNA
SNPs ( )

3
1

EMBL: European Molecular Biology Institute
EU

KIT: Karlsruhe Institute of Technology
2009

TLL: Temasek Life Science Laboratory( )
Temasek Holding
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◆組織・器官の形成【細胞外マトリックス、形態形成運動、左右性制御、生体外組織形成】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

iPS

UC Davis
KOMP [1]

ES

ES

ES

EU
EuCOMM [2]

ES

BGI
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10 

1 [ ] 
 

2 [ ]

[1] KOMP  http://www.komp.org/
[2] EuCOMM  http://www.eucomm.org/
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2.2.3.3　注目すべき研究開発の動向

○学際的研究を促進する仕組み：Stanford 大学　BIO-X プログラム

Stanford
BIO-X [1]

BIO-X 1998

Stanford 350 1
2

T [2] 2

2
2

2
1

3

4

BIO-X Clark Center
BIO-X

[1] http://biox.stanford.edu/biox/PDF/white_paper.pdf
[2] http://biox.stanford.edu/grant/iip_program.html

○多能性幹細胞からの配偶子の誘導
Embryonic stem cells: ES

induced pluriopotent stem cells: iPS
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ES Embryoid body

2011

[1]

1
Germline stem cells: 

GS [2] GS

[1] Hayashi, K, et al. Cell 146:519-532, 2011.
[2] Kanatsu-Shinohara M, et al. Biol Reprod 69:612-616, 2003.

○間葉系幹細胞の現状と課題

Neural crest

MUSE
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Neural crest

○組織幹細胞のシステムバイオロジー
Systems biology

3 4
RNA

[1]

DNA

[1] Ozsolak F, Milos PM. Nat Rev Genet 12:87-98, 2011.

○ダイレクトリプログラミング
Melton [1]

[2]

[3]

[1] Zhou Q, et al. Nature 455:627-632, 2008.
[2] Ieda M, et al. Cell 142:375-386, 2010.
[3] Szabo E, et al. Nature 468:521-526, 2010.
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○組織幹細胞研究とがん幹細胞研究の関わり

[1]

[2]

[1] Dick JE. Blood 112:4793-4807, 2008.
[2] 
  http://www.cancer-stem-cell.com/plan.html

○胚盤胞補完法
Chen J. [1]

ES iPS

Pdx1

[1, 2]

[1] Chen J, et al. Curr Biol 3:405-413, 1993.
[2] Kobayashi T, et al. Cell 142:787-799, 2010.

○複雑器官の再生

3
FIRST

3

ChIP
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3

DSLM

(CDAMTec)

iPS
[1] -

iPS
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[2]

[1] http://www.jiji.com/jc/zc?k=201012/2010121700913
[2] http://www.afpbb.com/article/life-culture/health/2772357/6404212

○2011年の多能性幹細胞研究の概況
2

Geron 2 iPS
[1-3]

Geron GE Healthcare
Geron GE ES

3 1
ES 2

3

iPS ES
iPS

ES
iPS

iPS

iPS
iPS

microRNA
iPS [4, 5] iPS

[6, 7] iPS

ES
iPS ES
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[1] Gore A, et al. Nature 471:63-67, 2011.
[2] Hussein SM, et al. Nature 471:58-62, 2011.
[3] Lister R, et al. Nature 471:68-73, 2011.
[4] Miyoshi N, et al. Cell Stem Cell 8:633-638, 2011.
[5] Anokye-Danson F, et al. Cell stem Cell 8:376-388, 2011.
[6] Soldner F, et al. Cell 146:318-331, 2011.
[7] Yusa K, et al. Nature 478:391-394, 2011.
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2．2．4　免疫分野

2.2.4.1　概観

FK506

T
C HIV

1) 
3

2) 

3) IgE

4) 2 3

5  G-CSF Granulocyte -colony 
stimulating factor
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6  CCR4
IL-6 Interleukin-6

7  FK506 FTY720
1 

8  

9  

10
2012 1

H5N1

H5N1 60

11) 

CCR4
T

CCR4
T Th2

12) Immune 
Tolerance Network Cancer Immunotherapy Consortium

 

2
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2.2.4.2　中綱目ごとの比較
（1）基礎分野【受容体とリガンド : サイトカイン、増殖因子、抗受容体抗体、インターフェロン、エリスロ　
　 ポイエチン】

評価の際に参考にした根拠等

IL-17 Th17

G-CSF

IL-6

/ /M&A

Th17

Genentech  Immunex

FTY720

Novartis FTY720

FTY720 P3
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S1P

1 [ ] 
 

2 [ ]

[1] Nold MF, et al. Nat Immunol 11:1014-1022, 2010.
[2] Yang P, et al. Nat Immunol 11:487-494, 2010.
[3] Nguyen KD, et al. Nature 480:104-108, 2010. 
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（2）基礎分野【シグナル伝達系：サイトカイン、カルシウムシグナル、イメージング、システムバイオロジー、
　　 免疫システム制御、次世代免疫阻害剤】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

TLR, RLR  
IRF, Jmjd3 CARD9

Rap1-RAPL
Themis RANKL

FoxP3+ T LAG3, Egr1

FK506 FTY720

IL-6 CCR4

IL-6 FK506 FTY720

Th17 iTreg Th
IL21-27

IRF, ROR, RAR
Harvard MIT  NIH

siRNA SBI

Jak3 CTLA4-Ig
kinase

BAFF SLE JAK Syk

TCR  T

T B

IL-6 IL-12/23 PDE4 BAFF
Syk JAK

2-3
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2-3
1-2

t

1
LTi, Neuocyte, Natural helper, NK

Th17, Th9, Th22, Treg, iTreg, Breg

2

1 [ ] 
 

2 [ ]

[1] Atarashi K, et al. Semin Immunol 23:146-153, 2011.
[2] Davis MM. Immunity 29:835-838, 2008.
[3] Hayday AC, Peakman M. Nat Immunol 9:575-80, 2008.



CRDS-FY2011-IC-07

180

独立行政法人科学技術振興機構 研究開発戦略センター

ライフサイエンス分野
科学技術・研究開発の国際比較　2012年版

（3）基礎分野【細胞分化と器官構築：リンパ器官形成、胸腺微少環境、胸腺上皮細胞、自己寛容、リンパ器官再生】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

(CXCL12(SDF-1))
CXCL12(SDF-1)

CAR
T B

CXCL12/SDF-1
T bcl11b

Notch1 Dll4 CCR7  CCR9
S1P

T
RANKL

pDC, NK CXCL12/SDF-1
2

G-CSF
CXCL12 CXCR4

G-CSF

FACS

SNO
B

E2A, EBF, PU1, Ikaros, Blim1
FL, SCF, IL-7 T

GATA3
Notch1  T IL-7

T S1P
pDC E2-2 NK

IL-15

G-CSF

B
Pax5

T
Tcf-1
Notch1 Dll4

FoxN1 RANKL
Aire

CXCL13
CXCL12 CXCR4 AMD3100
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1990

1 [ ] 
 

2 [ ]
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（4）基礎分野【自己寛容と免疫制御：免疫抑制、制御性T 細胞、自己免疫疾患、移植免疫寛容、免疫応答抑制】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

T
T T

T

Th17
T Th17

Clostridium Segmented Filamentous Bacterium (SFB)
microbiota

T

T

T
/ /M&A

T

Th17 IL-21 IL-35 T

T Th

2002
NIH Cooperative Centers for Translational Research and Biodefense

T Th17
Th

Immune Tolerance Network Active Clinical trial 21 17 PI
(2011 12 22 )

EUThyme-Rolduc T
University of Oxford

[3]

Immune Tolerance Network Active Clinical trial 21 3
Principal investigator (2011 12 22 )
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TNF

Genome-wide association study GWAS
Beijing Genomics Institute (BGI)

T
T

T

T Th17
Th

microbiota T Th17
TNF IL-6

T

1 [ ] 
 

2 [ ]

[1] Atarashi K, et al. Semin Immunol 23:146-153, 2011.
[2] Davis MM. Immunity 29:835-838, 2008.
[3] Hayday AC, Peakman M. Nat Immunol 9:575-80, 2008.
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（5）炎症【炎症性腸疾患、多発性硬化症、分子標的治療、抗体医薬、サイトカイン阻害薬】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

PubMed [1] IBD
COPD MS) 2009-2010

5.5% 5.0% 3.0% 3.2%

5 8 17 5
10

2007-2008
150% 110%

IL6R ADCC

Free Patents Online 2
20

IBD COPD MS 5.7% 3.3% 2.7% 3.4%

1/10 iPS

CRO
CRO CRO

( ) [3]
IBD
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PubMed[ ] IBD
COPD MS) 2009-2010

26.5% 24.2% 21.0% 24.7%
17 35% 7

2007-2008
150%

110%

 Free Patents Online 2
IBD COPD

MS) 20
35.8% 41.5% 36.8% 40.9% COPD 17

NIH

FDA

 ClinicalTrials.gov[4]
IBD COPD MS)

866 1130 678
IBD

PhaseII MS PhaseII
III

PubMed [1] IBD COPD
MS) 2009-2010 17

27.7% 34.4% 38.6% 36.2%
 5.0% 5.9% 8.7% 7.0%

3-5% 2-4% 1-2%

 Free Patents Online 2
IBD COPD

MS) 20
23.1% 27.6% 47.0% 26.2%  

3.9% 6.2% 10.5% 5.6%

3-10% 1-4% 0.1-1%

EMA)
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PubMed [1]
IBD COPD MS)

2009-2010 5.4%
3.0% 3.3% 1.8%

2007-2008 150%

20-30% 2007-08 30-
40% 10% 3%

Free Patents Online 2
IBD

COPD MS) 20
0.7% 0.2% 0.2% 0.3% 1%

0.1%

GMP

PubMed [1]
IBD COPD MS) 2009-2010

IBD COPD MS
2.7% 2.1% 0.8% 0.4% 2007-2008

150%

Free Patents Online 2
IBD COPD

MS) 20
0.8% 0.4% 0.3% 0.3% 1%
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IBD COPD
MS) SLE

IBD COPD MS)
PubMed

1 Web Free Patents Online 2

Web ClinicalTrials.gov 3

EU EU

T CD20
TNF

IBD MS Cimzia (certolizumab) Humira Remicade Tysabri Golimumab 
(CNTO-148)

1 [ ] 
 

2 [ ]

[1] PubMed http://www.ncbi.nlm.nih.gov/sites/entrez?db=pubmed
[2] Free Patents Online. http://www.freepatentsonline.com/search.html
[3] ( )
 http://rctportal.niph.go.jp/
[4] ClinicalTrials.gov http://clinicaltrials.gov/
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（6）感染免疫【ワクチン、自然免疫、宿主－病原体相互作用、獲得免疫、新興・再興感染症】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

Th17
A/H5N1

2012 (WHO)
H5N1

10 20 1
550 1100

820 2000 GAVl Global 
Aliance for Vaccines and Immunisation

ACIP

T

GSK
GSK

30

,
1

20
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1 [ ] 
 

2 [ ]
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（7）移植免疫【移植研究ネットワーク、免疫抑制剤、抗体医薬、分子標的医薬、慢性拒絶診】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

 T 

 
2010

FK506  FTY720 

NIH 
ITN

 EU 

CsA  FK506  
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 EU 

1 [ ] 
 

2 [ ]
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（8）自己免疫疾患【自己免疫疾患、免疫抑制、TNF阻害薬、FK506】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

T

IL-6R
FTY720

/
/M&A

Human Immune 
Monitoring Center[1]

TNF
BAFF SLE

TNF
BAFF SLE
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[2]

1 [ ] 
 

2 [ ]

[1] Davis MM. Immunity 29:835, 2008.
[2] Surolia I, et al. Nature 466:243, 2010.
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（9）アレルギー【IgE、肥満細胞、好塩基球、喘息、アトピー性皮膚炎、アナフィラキシー、花粉症】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

T 

Th2

CCR4 IL-5

TLR7

FK506

NIH (National Institute of Allergy and 
Infectious Diseases NIAID)

NIH

DNA
Genentech

Aerovance IL-4/IL-13
Aerovant

Genentech 
IgE

IgE 2003

IgE IgE Novartis
Genentech 2003

15%
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T

2

1 [ ] 
 

2 [ ]

 

[1] ai report 2010 ( )
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（10）神経・免疫統合【神経・内分泌・免疫ネットワーク、多発性硬化症、実験的自己免疫性脳炎、T 細胞・
グリア細胞クロストーク、神経疾患の免疫療法】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

ICI

FTY720 Novartis

Harvard NIH
UCSF

Translational Research

FTY720
FTY720

Max Planck

 

FTY720 Novartis
EMEA

2007
Nature Immunology 

400

IFN-

FTY720 P3
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1 [ ] 
 

2 [ ]
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（11）腫瘍免疫
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

TLR

T
NKT

2011

T
T

in vivo

ADCC

IL6 ( ) Castleman 
CCR4 T

CCR4 T Th2
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Immunoediting

Proof of 
Concept (POC)

T
NIH

NIH-NCI 2010
Cancer Immunotherapy Trials Network grant ($ 14 million 

/ 5 )

 /  / FDA 
/ NIH (iSBT-FDA-NCI Workshop, Cancer Immunotherapy 
Consortium )

2010 2011 ASCO(American Society of Clinical Oncology)
CTLA-4 Ipilimumab sipuleucel-T IL21

(Cancer Immunotherapy 
Consortium)

Immune-Related Response Criteria (FDA- 
Clinical Guideline for Therapeutic Cancer Vaccine Guideline (Draft))

HER2 (Genentech )
CD20 (IDEC ) VEGF (Genentech

) 2010 4
Dendreon FDA T

CTLA-4 (Ipilimumab)
PD-1 PD-L1 IDO

GlaxoSmithKline (GSK) MAGE-A3
Miltenyi Biotec

2004 EU 2006 CD28

GSK
MAGE-A3 2 27%

2000 3
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Institute of 
Immunology and National Key laboratory of Medical Immunology

PhD

p53

1)
2) 3) 

4) T
5) T 6) 

2010

1 [ ] 
 

2 [ ]

[1] Hutson S. Nature Med 16:615, 2010.
[2] Couzin-Frankel J. Science 330:440-443, 2010.
[3] http://www.isbtc.org/UserFiles/file/ASCO-2010-Immunotherapies-

PressRelease-for-web.pdf
[4] NCI Cancer Immunotherapy Trials Network
[5] iSBT-FDA-NCI Workshop http://www.isbtc.org/meetings/am09/workshop09/
[6] FDA-Clinical Guideline for Therapeutic Cancer Vaccine Guideline (Draft)
 http://www.fda.gov/downloads/BiologicsBloodVaccines/GuidanceComplianceR

egulatoryInformation/Guidances/Vaccines/UCM182826.pdf
[7] Cancer Research Institute Cancer Immunotherapy Consortium http://www.

cancerresearch.org/programs/research/Cancer-Immunotherapy-Consortium/
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[8] Cao X. Nature Immunol 9:339–342, 2008.
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2.2.4.3　注目すべき研究開発の動向

○自己寛容成立機構解明のための新規技術応用
microRNA

open reading frame mRNA RNA
leading strand leading strand 5 leading 

strand RNA passenger strand leading strand
passenger strand small hairpin RNA: shRNA

designer miRNA miR-30
promoter shRNA in vivo

[1]
T T

Aire promoter MHC class 2 designer
miRNA

[2] in vivo

[1] Dickins RA, et al. Nat Genet 39:914–921, 2007.
[2] Hinterberger M, et al. Nat Immunol 11:512-521, 2010.

○ワクチンの研究開発

T B

T MHC
ReverseVaccinology

Neisseria meningitisB

B T

T B

[1] Sette A, Rappuoli R. Immunity 33: 530-541, 2010.
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○鳥型インフルエンザウイルスの研究
A/H5N1

H5N1

2012 H5N1

○次世代型抗体医薬

TNF-a IL-6

○細胞の動きを標的にした診断・治療法開発

S1P VLA-4

○アレルギー標的治療薬
Th2 IL-13 IL-5

IL-25, IL-
33, TSLP

IgE IgE 2003
2009
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CCR4
IL-5

TLR7

○腫瘍免疫

1) 

2) 
 (SOX2, WT-1

)

3) Anthracyclins, 
Oxaliplatin

Drug  repositioning

4) T
T CpG/

PolyIC TLR CD40
gp96 CHP

5) T T IL15, IL21
4-1BB

T T
4-1BB

(Chimeric antigen receptor: CAR)
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T

6) CTLA-4
PD-1 PD-L1 CCR4 IDO

Gemcitabine, Sunitinib, STAT3 BRAF

7) 

○免疫性疾患の薬物療法

2009

Fusobacterium 
varium F.varium

TNF

IgE

IBD
IBD

NSAIDs IBD
IL-33

33 IL-33

PNAS, 2010 10 ) TRK-170  AJG501  MLN0002
dersalazine  TSD-001  KRP-203 AKP-003  STNM01  OPC-6535 MLN3126  
AJM300  E6007

QOL
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[1] 48
 http://www.cimanet.jp/ver4/u/index.php
[2] 
 http://medical.nikkeibp.co.jp/

○異種移植のための遺伝子改変ブタの開発と臨床応用

Living Cell Technology DIABECELL
2009

○細胞分化と器官構築

B
B

T

1990

1) 
 

Scl, runx1, c-myb
CXCL12/SDF-1

2) 
 FACS 50%
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3) 
 evi-1

SCF , TPO , CXCL12/
SDF-1

4) 
  3 SNO

CAR

5) 
 3 T

6) B
 E2A, EBF, PU1, Ikaros, Blim1

Pax5

rag-1, rag-2 AID

CXCL12/SDF-1 B FL, SCF, IL-7

7) T
 

GATA3 bcl11b Tcf-1
Notch1

Dll4 T
IL-7 SCF

CCR7, CCR9 T
S1P

8) 
 

FoxN1
RANKL

Aire

9) NK DC, pDC
 Ikaros, PU.1 ,  NK

E4BP4 pDC E2-2
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IL-15(NK), FL(pDC) CXCL12/SDF-1(NK, 
pDC) 

10) 
 

CXCL13

○ミクログリアを標的とする脳内炎症治療
MS

ALS
MS T B

MHC
II CD45  MS

Harvard
Weiner RNA miR-124

[1] miR-124
C/EBP-a PU.1

MS EAE
miR-124 miR-124 EAE

miR-124

[1] Nat Med 17: 64-70, 2011
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2．2．5　がん分野

2.2.5.1　概観
5 1

2 3 4 5

NIH National Institutes of Health /
NCI(National Cancer Institute)

NIH/NCI 2011 2
(Strategy for American Innovation)

2011 12
NIH National Center for 

Advancing Translational Sciences NCATS 2012

EU

15

1
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Zelboraf Vemurafenib BRAF V600E
2011 8 FDA 2012 2

2011 4

2011 9 12

2011 12
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2.2.5.2　中綱目ごとの比較
（1）発がん【遺伝子変異導入の分子機構、染色体動態異常と発がん、がんゲノム、がんエピゲノム、がん遺伝子・
　　 がん抑制遺伝子機能異常、感染・免疫・炎症】

（1-1）がんゲノム

評価の際に参考にした根拠等

GWAS

GWAS

ICGC
3 2010 4

EML4-ALK
druggable

HiSeq2000 2010 3
1 2

1

10
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3 4

2004 1000
2008 4 10

 ICGC 

2005 12 13 NIH NCI NHGRI
The Cancer Genome Atlas(TCGA) 

2009

TCGA
TCGA

454 illumina GA2 ABI SOLiD 3 1
 Pacific Biosciences  Post-light 

 Ion Torrent Systems

2011 NIH
NIH 410 4

2010 11

454 illumina GA2 ABI SOLiD
 Pacific Biosciences Ion Torrent Systems 3

DNA

GWAS ICGC
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2004 1000
ICGC
HiSeq2000 2010 128

1 11000

3
2

2010 11
1

2009 12
1000

2009 2010
9

918 1
ICGC 2

2000

2

BAC CGH

GWAS
2 3

1)
2) ChIP-seq

3) 4)
5)

6) 7)
8)

9)
10) 2 10

1 [ ] 
 

2 [ ]

[1]  . . Science Portal 
Chine 2010  5 25

 http://www.spc.jst.go.jp/hottopics/1006genome_biofunctional_analysis/r1006_
shibata.html

[2]  (International Cancer Genome Consortium: 
ICGC) http://www.icgc.org/

[3] The Cancer Genome Atlas (TCGA)    http://cancergenome.nih.gov
[4] Cancer Genome Atlas Network. Nature 455:1061-1068, 2009. 
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[5] Nature 464:993-998, 2010.
[6] Wellcome Trust Sanger Institute http://www.sanger.ac.uk/
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（1-2）がん遺伝子、がん抑制遺伝子、遺伝子発現異常
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

EML4-ALK C-CBL ALK p53
PHLDA3

RNA let-7
p53 RNA

EM4-ALK

AF802

RNA
RNA

1000
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EU

RNA

1000

EML4-ALK

1 [ ] 
 

2 [ ]
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（1-3）感染、免疫、炎症
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

T 1 C

KM

CCR4 T
CCR4

ADCC ADCC
CCR4 T

RANKL

[1] 

8

pathway

NS3-4A-
Vertex Tibotecn

2011 9 HCV
FDA

HPV
zur Hauzen 2008

Tibotec HCV
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1000 Plan Recruitment Program 
of Global Experts [2]

Nature, Science
1997 The National Basic 

Research Program (973 Program) population 
and health [3] 2011
Tu Youyou

[4] Institute of Biochemistry and Cell Biology (Shanghai)
PI

Cell Research
9.4

1 [ ] 
 

2 [ ]

[1] http://www.takeda.co.jp/press/article_38916.html
[2] http://www.1000plan.org/
[3] http://www.973.gov.cn/English/Index.aspx
[4] http://www.laskerfoundation.org/awards/2011clinical.htm



CRDS-FY2011-IC-07

219

国
際
技
術
力
比
較

独立行政法人科学技術振興機構 研究開発戦略センター

ライフサイエンス分野
科学技術・研究開発の国際比較　2012年版

（2）がん細胞の特性【がん細胞の増殖・死、がん細胞の分化・極性、がん細胞の接着・運動、がん細胞と間
質の相互作用、がん細胞と血管・リンパ管新生】

（2-1）細胞内シグナル異常
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

EML4-ALK
[1] FDA

2011 8 ALK Xalkori Crizotinib

ETS
Raf [2]

VTI1A TCF7L2 [3] Dana-
Farber

 NK ADCC

CCR4
Bcr-ABL

2010 1.1

B-Raf
B-Raf

K-Ras

 K-Ras B-Raf c-Raf

EGFR-TKI

 Genentech Notch
Notch1 [4]

Her2
Her2 Omnitarg
Genentech

DM1 Immunogen

EGFR HGF-Met
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2000
[4]

Nature

22

Cell

50% [6]

600

20
[6]

1 [ ] 
 

2 [ ]

[1] Soda M, et al. Nature 448:561-566, 2007
[2] Palanisamy N, et al. Nature Medicine 16:793-798, 2010
[3] Bass AJ,et al. Nature Genetics 43:964-968, 2011.
[4] Wu Y,et al. Nature 464:1052-1057,2010
[5] 
 http://www.spc.jst.go.jp/export/sites/default/investigation/investigation_ 

reports/downloads/0904_r_exchange.pdf
[6] http://www.jetro.go.jp/jfile/report/07000295/korea_bio.pdf
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（2-2）接着、運動、血管、リンパ管【細胞認識、細胞接着、細胞の極性、がんの微小環境、血管新生、リン
パ管新生、血管新生抑制剤】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

EMT
[1-3] 2011

Aes [4]

[5]

[6]

[6,7] EMT

CTC (circulating tumor cell)
VEGF

RNA (miRNA)

Massagué
IL-6 IL-8

[8] EMT

2015 2010 Weinberg
[2]

[9,10]
[11]

miRNA [12]

( )
AVEO [13]

Massagué [8]

miRNA (antagomir) [14]

[15] [16]

I-SPY2
[17]

cilengitide
[18]
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2 [19]

miRNA miR-103/107 miRNA Dicer
miRNA EMT

[20]
[21,22]

Roche Genentech
90

VEGF(Vascular (Vessel) endothelial grouth factor) VEGFR
Foretinib (GlaxoSmithKline )

[23]

-PEG (to-BBB 
Technologies )

5

[24,25]
iPS

KAIST[26]

KAIST Dr. Gou-Young Koh
[27]

[28]
FDA
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9 2009
[30]

2009 (
)

EMT

EMT
EMT

miRNA

9 [31, 32] 2015 Weinberg

1 [ ] 
 

2 [ ]

[1] Ikushima H, Miyazono K. Nat Rev Cancer 10:415-424, 2010,:
[2]  . : 2010 10  

[3] Mack GS, Marshall A. Nat Biotechnol 28:214-229, 2010.
[4] Sonoshita M, et al. Cancer Cell 19:125-137, 2011.
[5] Shimoto T, et al. Cancer Cell 19:387-400, 2011.
[6] Nagahama Y, et al. Cancer Res 70:1215-1224, 2010.
[7] Saito Y , et al. Nat Biotechnol 28:275-280, 2010.
[8] Naka K, et al. Nature 463:676-680, 2010.
[9] Kim MY, et al. Cell 139:1315-1326, 2009.

[10] Li Z, et al.Cancer Cell 15:501-513, 2009.
[11] Charles N, et al. Cell Stem Cell 6:141-152, 2010.
[12] Pàez-Ribes M, et al. Cancer Cell 15:220-231, 2009.
[13] Anand S, et al. Nat Med 16:909-914, 2010.
[14] Zhou Y, et al. Nat Biotechnol 28:71-78, 2010.
[15] Ma L, et al. Nat Biotechnol 28:341-347, 2010.
[16] Sugahara KN, et al. Science 328:1031-1035, 2010.
[17] Vakoc BJ, et al. Nat Med 15:1219-1223, 2009.
[18] http://www.ispy2.org/
[19] Desgrosellier JS, et al. Nat Rev Cancer 10:9-22, 2010.
[20] Arshall A, et al. Nat Biotechnol 27:789, 2009.
[21] Martello G, et al. Cell 141:1195-1207, 2010,
[22] Klein CA, et al. Nat Rev Cancer 10:156, 2010.
[23] Koscielny S, et al. Nat Rev Cancer 10:156, 2010.
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[24] Chechlinska M, et al. Nat Rev Cancer 10:2-3, 2010.
[25] Shi L, et al. Nat Biotechnol 28:827-838, 2010.
[26] Hudson TJ, et al. Nature 464:993-998, 2010.
[27] http://www.ifs.tohoku.ac.jp/liaison/KAIST/KAIST%20Liaison/summary.html
[28] Koh YJ, et al. Cancer Cell 18:171-184, 2010.
[29] http://cri.snu.ac.kr/cri_eng/people05.html
[30] Dolgin E. Nature 461:854-855, 2009.
[31] Chaffer CL, Weinberg RA. Science 331:1559-1564, 2011.
[32] Valastyan S, Weinberg RA. Cell 147:275-292, 2011.
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（2-3）がん幹細胞
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

iPS

2-3

iPS

90 100

JST

Mickeal Clarke 
Cancer Program 

 

100

pathway

GDP

Lgr

EU

DNA
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ES
RNA

GDP

22

1 [ ] 
 

2 [ ]
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（3）がん疫学
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

1958
(1965 1990 )

1988 2005 1983

2003
200,000 [1] 2005

70,000 [2]
100,000

Nurses Health Study

[3]

European Prospective Investigation into Cancer and Nutrition (EPIC) 1993
10

23
1998 48 39

[4] UK Biobank
50 [5]

deCODE genetics 2009 11
[6]

NCI Linxian 1985
30,000

[7] Shangxi
30,000 Yunnan 

9,000 Shanghai Women s Study (1996
74,942 Shangahai Men s Study (2002 61,500 )

[8]
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Korean Multicenter Cancer Cohort Study (KMCC) 2005 19,000
2008 2,000

[9] Korean Cancer 
Prevention Study (KCPS) 1992-95 130

[10]
2001 Korean Health Examinees Cohort(KOEX) Korean 

Health and Genome Epidemiologic Study (KHGES)

GWAS
GWAS

1) 
2)

3) 
/

2005

1 [ ] 
 

2 [ ]

[1] http://www.biobankjp.org/index.html
[2] The J-MICC Study Group. Asian Pac J Cancer Prev 8:317-323, 2007.
[3] He C, et al. Nat Genet 41:724-728, 2009.
[4] Eussen SJPM, et al. Cancer Epidemiol Biomarkers Prev 19:1328-1340, 2010.
[5] UK Biobank http://www.ukbiobank.ac.uk/
[6] Kaiser J. Science 326:1172, 2009.
[7] Mahabir S, et al. J Epidemiol Community Health 61: 737-741, 2007.
[8] Epplein M, et al. Am J Epidemiol 172:397-406, 2010.
[9] Ko KP, et al. Cancer Epidemiol Biomarkers Prev 19:1292-1300, 2010.

[10] Engels EA, et al. Lancet Oncol 11: 827-834, 2010.
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（4）がん診断【がんの個性の分子診断、オーダーメイド医療の新戦略】

（4-1）イメージング
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

OCT, 

PET

PET

 Stanford University MD Anderson

PET/SPECT , 

PET/SPECT CT
PET/SPECT PET/SPECT

12 PET/MRI FDA

PET

Siemens
 Siemens

PET

PET/SPECT
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-99/ -99m

PET PET
PET

1 [ ] 
 

2 [ ]

 

[1] 2011 World Molecular Imaging Congress September 7-10, 2011. San Diego, 
CA

 http://www.wmicmeeting.org/home/
[2] Global Nuclear Medicine (Medical Isotopes/Radioisotopes/

Radiopharmaceuticals). Market in PET/SPECT Imaging and Therapy - 
Competitive Landscape, Current trends and Forecasts (2010 – 2015)  

 http://www.marketsandmarkets.com/Market-Reports/radiopharmaceuticals-
market-417.html

[3] Urano Y, et al. Sci Transl Med 3:110-119,2011.
[4] 
  http://wwwa.cao.go.jp/oaep/mo-supply/houkokusho.pdf
[5] 28 2-2 Mo-99  

http://www.aec.go.jp/jicst/NC/iinkai/teirei/siryo2011/siryo28/siryo2-2.pdf
[6] Imaging Technology News November 23, 2011 : PET/MRI enters the U.S. 

Market (http://www.itnonline.com/article/petmri-enters-us-market-1)
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（4-2）ファーマコゲノミクス、がん体質
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

HapMap SNPs
JSNP 30

(GWAS) (PGx)

PGx

PGx
PGx

PGx

PGx
NIH "NIH Pharmacogenomics Research Network"

PGx
(NIH FDA)

PGx
"Pharm GKB"

Pharmacometrics
FDA PGx

PGx

PGx

FDA "Critical Path Initiative" PGx
2010 FDA NIH 2 [1]

PGx

PGx

PGx
(Oncotype DX)

FDA
NIH PGx
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(wet 
science) (informatics)

deCode
"Human Cytochrome P450 (CYP) Allele Nomenclature 

Committee" CYP

FDA
FDA PGx

Agendia
 

(MammaPrint) FDA St. Gallen

PGx

Korean Pharmacogenomics Research Network (KPGRN)
PGx

PGx
GWAS

KPGRN

PGx

PGx
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(PGx) (Personalized Medicine)

PGx

1 [ ] 
 

2 [ ]

( )
[1] Hamburg MA, Collins FS. N Engl J Med 363:301-304, 2010
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（5）がん治療【がん化機構を基盤とした分子創薬と分子標的治療、遺伝子治療の新戦略、免疫・細胞療法の
　    基盤と応用、ドラッグデリバリーシステムの開発、新しい物理療法の開発】

（5-1）ケミカルバイオロジー
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

NPDepo

PCI protein-
compound interaction 2011 4

NBDC JST

2008

Morphotek
Amgen

NEDO

NEDO

2,3
Millennium

MGI AkaRx ArQule
2010 3

8
BRAF BRAF V600E
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2008 NIH 9
MLPCN

HTS 2010 100

S1P1 MLPCN
PubChem 8500

130 ChemBank
Connectivity Map 1,300

7,000
Massachusetts General Hospital Benes NCI

1000
Dana-Farber

OncoMap personalized medicine

Discovery Partners International
2

HTS
NCI

Rapid Access to Inotervention Development RAID
NCI Experimental Therapeeutics NExT

NIH  National Center for Advancing 
Translational Sciences NCATS

ALK
EGFR/VEGFR

CTLA4
CYP17

 (EMBL) (EBI)
ChEMBLdb

470 Galapagos NV
2008 7 120 550

8600 Kinase 
SARfari ChEBI

60 - X
PDBeChem 4

(MPG)
MPG

Lead Discovery Center 2
2010 4 2 5

UK Centre for Medical Research and Innovation UKCMRI

MRC NHS

 (EPFL) Biomolecular Screening 
Facility (BSF)

M&A Genetics
Sandoz Genzyme

mTOR

2 EU
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R&D
8

1143
2 4

220 State Key 
Laboratory 50

12 5

RNAM

UCLA

FDA
5,000

2 6
6 127

50  [1]
 (KRICT) KRIBB KIST

WCI KRIBB
HTS

735
6

KRIBB-RIKEN

2013
53
EUREKA 7

Phase2

7,500

240 15% 384

Meiji 
Seika Her2
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2011 2 1

EGFR
11 FDA

( )

1 [ ] 
 

2 [ ]

[1] http://japanese.pudong.gov.cn/News/News%202011/20110630a.htm
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（5-2）分子創薬、分子標的
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

HER2(ERBB2)  IL-6  ALK
DNA

International Cancer Genome 
Consortium (ICGC)

PMDA
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NIH

8 

RNAi

2000

MD

FDA

EU
EU

2

EU

15 R&D
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2004 2009 5
2

1

KOSEF

KAIST
High-volume center
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2

3

1 [ ] 
 

2 [ ]
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（5-3）遺伝子治療、免疫療法
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

TLR T

2009 HSV-1

GMP

HSV-1
GMP

T 
T T 

6

GMP

2010
Provenge FDA

2009 9 FDA

5



CRDS-FY2011-IC-07

243

国
際
技
術
力
比
較

独立行政法人科学技術振興機構 研究開発戦略センター

ライフサイエンス分野
科学技術・研究開発の国際比較　2012年版

GSK MAGE-A3 
Miltenyi Biotec 

Oncophage EU
GSK MAGE-

A3 

p53 Cerepro EMA 2010 3
HSV-1

p53

GMP

p53

1 [ ] 
 

2 [ ]
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（5-4）放射線治療
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

9

Intensity Modulated Radiation Therapy: IMRT
Image-guided radiation therapy IGRT , /

5

2

IMRT IGRT, /

 PET/SPECT IMRT

8

IGRT /

2

 IMRT

 Image-guided therapy  

Image-guided therapy
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1 [ ] 
 

2 [ ]

[1] Global Radiation Therapy Market: 2010 Edition - Market Research Report 
On Aarkstore Enterprise 

 http://www.articlesnatch.com/Article/Global-Radiation-Therapy-
Market--2010-Edition---Market-Research-Report-On-Aarkstore-
Enterprise/1627920#ixzz169Z3Xjjo

[2] Comprehensive market research report by Global Industry Analysts, Inc.     
http://www.strategyr.com/Radiation_Therapy_Equipment_Market_Report.asp

[3] 
 http://release.nikkei.co.jp/detail.cfm?relID=291914&lindID=4
[4] Ozeki T, et al. Jpn J Clin Oncol 41:1241-1243, 2011.
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2.2.5.3　注目すべき研究開発の動向

○高速シーケンス技術による網羅的遺伝子変異探索と分子標的の同定

15

[1] Wood LD et al. Science 318:1108-1113, 2007.
[2] McLendon R, et al. Nature 455:1061-1068, 2008.
[3] Ding L, et al. Nature 455:1069-1075, 2008.
[4] Kan Z, et al. Nature 466:869-873, 2010. 
[5] Yachida S, et al. Nature 467:1114-1117, 2010.

○C型肝炎ウイルスに対する新規治療薬開発

C  
1

HCV NS3
NS5B RNA RNA

C [1]

1 C 2.2log10
[2] C
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[1] Watashi K, et al. Mol Cell 19:111-122, 2005. 
[2] Hopkins, S., et al. 45th Annual Meeting of the European Association for the 

Study of the Liver (EASL 2010) April 14-18, 2010, Vienna, Austria 
 http://www.kenes.com/easl2010/Orals/140.htm

○Notch を標的にした新規治療薬開発
Notch 1917 notches

Notch
Notch1 4 4 Notch

Delta-like 1,3,4 Jagged 1,2 5
Notch

Notch
[1,2] Notch

Notch1 Notch2 Notch1
Notch2 Notch1

[3] Notch
Merck

MK0752 Roche R4733/RO4929097 Pfizer PF-
03084014 [4]

[1] Noguera-Troise I, et al. Nature 444:1032-1037, 2006.
[2] Ridgway J, et al. Nature 444:1083-1087, 2006.
[3] Wu Y, et al. Nature 464:1052-1057, 2010.
[4] CrinicalTrials.gov http://clinicaltrials.gov/ct2/home

○がん幹細胞

CD13 Wnt mTOR Bmi-1
RNA ALDH1 EpCAM CD44 NK

miRNA
DDS miRNA 

miRNA RNA
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[1] http://ja.wikipedia.org/wiki/
[2] http://www.gii.co.jp/report/bph107851-cancer-stem-cell.html

○イメージングプローブおよび機器のマルチモダリティ化
4

PET/
SPECT/CT PET/MRI  Photoacoustic imaging (Ultrasound/Fluorescence)

MRI ASPECT
MR Solutions PET/MRI

MRI MRI
19%

4
PET/SPECT CT

9.4%
2010 65 2015 103

GE Healthcare  Siemens Healthcare  Philips 
Healthcare
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[1] Global Nuclear Imaging Systems / Equipment Market (2011-2016) - PET 
(Positron Emission Tomography) & SPECT (Single Photon Emission 
Computed Tomography) Landscape.

 http://www.marketsandmarkets.com/Market-Reports/pet-market-98.html
[2] Magnetic Resonance Imaging (MRI) Market: Advanced Technologies and 

Global Forecast (2011–2016).
 http://www.marketsandmarkets.com/Market-Reports/MRI-advanced-
 technologies-and-global-market-99.html
[3] NIH News September 26, 2011.
 http://www.nih.gov/news/health/sep2011/cc-26.htm
[4] 2011 World Molecular Imaging Congress September 7-10, 2011. San Diego,  

CA http://www.wmicmeeting.org/home/
[5] PubMed US National Libray of Medicine, National Institutes of Health
 http://www.ncbi.nlm.nih.gov/pubmed/
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○がんとケミカルバイオロジー

NIH
MLPCN 2008 9 Production Phase

[1] [2] 

[3]

[4] X NMR
X

(ATX)
[5,6]

Lamb
Connectivity Map Web [7]

1,300 7,000

MIT Hemann
RNA

[8] 2
BNS-22

II [9]

[1] http://npd.riken.jp/npd/
[2] http://www.mext.go.jp/b_menu/houdou/21/04/1260290.htm
[3] Wu H, et al. Chem Commun 47:5664-5670, 2011.
[4] Baksh MM, et al. Nat Biotechnol 29:357-360, 2011.
[5] Nishimasu H, et al. Nat Struct Mol Biol 18:205-212, 2011.
[6] MBSJ 11
[7] http://www.broadinstitute.org/science/projects/connectivity-map/connectivity-

map
[8] Jiang H, et al. Nat Chem Biol 7:92-100, 2011.
[9] Kawatani M, et al. Chem Biol 18:743-751, 2011.
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○固形腫瘍に対する新しい分子標的薬の開発
ALK 5 ALK

(Crizotinib, Pfeizer) I 77 [1]FDA
BRAF V600E

BRAF PLX-4032, Plexxikon 81 [2]
III PARP1 PARP1
olaparib=AZD2281 Astrazeneca BRCA1 BRCA2

[3] PARP1 BSI-201 BiPar 
Sciences 15

II [4] III

CTLA4 ipilimumab(Bristol-Myers Squibb CTLA4 T
III CTLA4

[5]

[1] Kwak EL, et al. N Engl J Med 363:1693-1703, 2010.
[2] Flaherty KT, et al. N Engl J Med 363:809-819, 2010.
[3] Fong PC, et al. N Engl J Med 361:123-134, 2009.
[4] O'Shaughnessy J, et al. ASCO2009.
[5] Hodi FS, et al. N Engl J Med 363:711-723, 2010.

○がん免疫療法・遺伝子治療
2010 Provenge

FDA
[1]

Oncophage EU
[2]

[3]

RECIST Immune-
related response criteria [4,5]

FDA
[6]

p53 Gendicine
2010 3

tk Cerepro (EMA)

1600 3 2
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[7]

GM-CSF
2009

Oncorine (H101)

[1] Kantoff PW, et al: N Eng J Med 363:411-422, 2010.
[2] Testori A, et al: J Clin Oncol 26:955-962, 2008.
[3] Cancer vaccine approval could open floodgates. Nat Med 16: 615, 2010.
[4] Ribas A, et al: Clin Cancer Res 15:7116-7118, 2009.
[5] Wolchok JD, et al: Clin Cancer Res 15:7412-7420, 2009.
[6] FDA: Guidance for Industry-Clinical Considerations for Therapeutic Cancer 

Vaccines. 
 http://www.fda.gov/BiologicsBloodVaccines/GuidanceComplianceRegulatoryIn

formation/Guidances/Vaccines/ucm182443.htm
[7] Gene Therapy Clinical Trials Worldwide. 
 http://www.wiley.com/legacy/wileychi/genmed/clinical/

○疫学・コホート研究（体制・連携）

3
[1] JALS

[2] Asia Cohort 
Consortium[3]

UK Biobank
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[4]

[1] Katanoda K, et al. J Epidemiol 18:251-264, 2008.
[2] JALS -Japan Arteriosclerosis Longitudinal Study. http://jals.gr.jp/index.html
[3] About the Asia Cohort Consortium. 
 http://www.asiacohort.org/Pages/About.aspx
[4] UK Biobank http://www.ukbiobank.ac.uk/

○「ファーマコゲノミクス」研究領域に関連する萌芽的動向
(Personalized Medicine)

(Oncotype DX)

50
PAM50 2011 1

(GWAS)

SJS
SJS

SJS
HLA SJS

GWAS HLA-A*3101 SJS
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[1]
GWAS

2009 GWAS  [2]
HLA-B*5701

GWAS

GWAS

[1] Ozeki T, et al. Hum Mol Genet 20:1034-1041, 2011.
[2] Daly AK, et al. Nature Genetics 41:816-819, 2009.

○放射線治療・重粒子線 /陽子線について

5 1/3
Intensity 

Modulated Radiation Therapy: IMRT IMRT
25 10

Image-guided 
radiation therapy IGRT PET

CT 3D
IMRT
IGRT

IGRT
/

/
/

8
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( )
[1] Radiation Therapy Devices - Global Opportunity Assessment, Competitive 

Landscape and Market Forecasts to 2017. 
 http://www.researchandmarkets.com/reports/1772946/radiation_therapy_

devices_global_opportunity
[2] Comprehensive market research report by Global Industry Analysts, Inc.  

http://www.strategyr.com/Radiation_Therapy_Equipment_Market_Report.asp
[3] Ozeki T, et al. Jpn J Clin Oncol 41:1241-1243, 2011.

 
2011  

PubMed US National Libray of Medicine, National Institutes of Health 
http://www.ncbi.nlm.nih.gov/pubmed/ 
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2.2.6　健康分野 

2.2.6.1　概観
2011

5

da Vinci

40
2008

RNA
RNA DDS

siRNA

DDS

RNA DDS
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DB
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2.2.6.2　中綱目ごとの比較
 ◆先端医療技術（5-4）放射線治療
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

iPS

FDA NIH

EU

EU

:

da Vinci

1 [ ] 
 

2 [ ]
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◆外科手術低侵襲分野【技術開発、ロボット手術、ＮＯＴＥＳ、トレーニングと技術評価等】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

da Vinci system (Intuitive)[1]
22 30

NOTES Olympus
Simulator

SILS (single incision laparoscopic surgery)
3D

da Vinci system 1,000

SILS

da Vinci system
2

NOTES Simulator

da Vinci system
SILS

da Vinci system 34 20 25
35

[2]
NOTES

da Vinci system
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da Vinci system Yonsei

da Vinci system Zeus system
Zeus system Intuitive da Vinci system

da Vinci

NOTES Olympus

da Vinci system

3

1-2 6-8
1 [ ] 

 
2 [ ]

[1] da Vinci Robotic Surgery System
 http://www.davincisurgery.com/
[2] 
 http://www.ircad.fr/
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◆予防医学【健康状況の測定およびモニタリング技術】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

60 [1] 70
90

[2, 3]
2008

[4]

[5]

90

[6]

50
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40 2008

[7]
1 [ ] 

 
2 [ ]

[1] Kubo M, et al. Circulation 118:2672-2678, 2008.
[2] Daimon M, et al. Diabetes Care 26:2015-2020, 2003.
[3] Ikehara S, et al. Stroke 39:2936-2942, 2008.
[4] Kannel WB, et al. Ann Intern Med 90:85-91, 1979.
[5] Modern Healthcare Online, September 18, 2007.
 http://modernhealthcare.com/apps/pbcs.dll/article?AID=/20070918/

FREE/309180024
[6] 2009 , 2009.
[7]  Monthly IHEP 191:1-5, 2010. 
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◆RNA創薬技術・ドラッグデリバリー技術
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

RNA
NEDO JBIC

RNA
RNA

[1] DDS
DDS

PLGA DDS
[2]

RNA siRNA miRNA
RNA

miRNA RNA
DDS

Nanocareer DDS
[3] DDS
RNA DDS

Alnylam Silence
Dicerna RNA

RNAi RNA
RNA DDS

RNA DDS
RNA RNAi

miRNA RNA

DDS Translational Program of Excellence in 
Nanotechnology (TPEN) Center of Cancer Nanotechnology Excellence (CCNE)

DDS

RNA Alnylam siRNA miRNA
21mer siRNA RNAi

DDS sd-rxRNA [4]
Dicer DsiRNA [5]

UsiRNA [6] DDS
siRNA SNALP [7] DDS

RONDEL [8] in vivo RNAi lipidoid
[9]

miRNA siRNA siRNA
Alnylam RSV siRNA RNAi

Quark Pharmaceuticals Dicerna(DsiRNA ) RXi(rxRNA )
Marina Biotech UsiRNA tkRNA [10] RNAi

FTO Freedom to operate miRNA
Mirna Reglus miRagen RNAi miRNA

DDS Tekmira SNALP
Calando RONDEL RNA
Novartis Rosch Alnylam [11]
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RNA RNAi
RNA miRNA

(miRANDA[12])
DDS

RNA RNAi Silence Therapeutics
[13] miRNA

LNA miRNA [14]
Santaris pharma miRagen

DDS

Silence Pfizer/Quark (PII) PI
siRNA miRNA Santaris pharma

HCV miRNA
RNA DDS Silence siRNA [15] PI

RNA
2010 6

[16]
RNA RNA

DDS
DDS RNA

Seoul National University non-coding RNA
DDS DDS

RNA RNA
RNA

Institut 
Pasteur Korea[17]

RNA RNA DDS
siRNA Alnylam

siRNA miRNA ncRNA
RNA DDS

RNA DDS

1 [ ] 
 

2 [ ]

[1] RNA
 http://www.jbic.or.jp/activity/f_rna_pj/index_rn.html
[2] DDS
 http://www.bmw.t.u-tokyo.ac.jp/
 http://www.icems.kyoto-u.ac.jp/j/ppl/grp/hashida.html
 http://www.ps.toyaku.ac.jp/~takasima/index/
[3] DDS
 http://www.nanocarrier.co.jp/
 http://www.mebiopharm.com/
[4] Libertine L, et al. Association for Research in Vision and Ophthalmology 
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(ARVO), 2010.
[5] Rose SD, et al. Nucleic Acids Res 33:4140-4156, 2005.
[6] Bramsen JB, et al. Nucleic Acids Res 38:5761-5773. 2010.
[7] Morrissey DV, et al. Nat Biotechnol 23:1002-1007, 2005.
[8] Davis ME, et al. Nature 464:1067-1070, 2010.
[9] Akink A et al. Nat Biotechnol 26:561-569, 2008.

[10] Nguyen TA, et al. Methods Mol Biol 514:27-34, 2009.
[11] Alnylam
 h t t p : / / p h x . c o r p o r a t e - i r. n e t / p h o e n i x . z h t m l ? c = 1 4 8 0 0 5 & p = i r o l -

newsArticle&ID=1497383&highlight=
 h t t p : / / p h x . c o r p o r a t e - i r. n e t / p h o e n i x . z h t m l ? c = 1 4 8 0 0 5 & p = i r o l -

newsArticle&ID=1474489&highlight=
[12] Miranda
 http://www.microrna.org/microrna/home.do
[13] Czauderna F, et al. Nucleic Acids Res 31:2705  2716, 2003.
[14] Lanford RE, et al. Science 327:198-201, 2010.
[15] Aleku M, et al. Cancer Res 68:9788-9798, 2008.
[16] 
 http://www.china-embassy.or.jp/jpn/xwdt/t570182.htm
[17] Institut Pasteur Korea
 http://www.ip-korea.org/



CRDS-FY2011-IC-07

266

独立行政法人科学技術振興機構 研究開発戦略センター

ライフサイエンス分野
科学技術・研究開発の国際比較　2012年版

◆医療データベース
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

(  NDB)

23 24

NDB

EHR
( ) SNEAM

1980
1990

[1, 2]

1989 IT
90

HIRA

(  )

1 [ ] 
 

2 [ ]
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[1] 
 http://www.jri.co.jp/file/report/rim/pdf/2733.pdf
[2] IT
 http://e-public.nttdata.co.jp/f/repo/690_a1004/a1004.aspx
[3] MedPAR
 https://www.cms.gov/LimitedDataSets/02_MEDPARLDSHospitalNational.asp
[4] H-CUP
 http://www.ahrq.gov/data/hcup/
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2.2.6.3　注目すべき研究開発の動向

○新薬開発の現状と新たなモデルへの期待

174 New Investigational Drug (IND) [1] 12
8 99,752 IND 2,763

1,686( IND98) 1,890(IND183) 2,160(IND317)
1,969(IND252)

10 [2]

2009 6 EU
(ICH) M3(R2) 2010 2

Exploratory Clinical Trial)

[1] ClinicalTrials.gov http://clinicaltrials.gov/ct2/search
[2] http://clinicaltrials.gov/ct2/search/map

○医療データベース
Thomson Reuters(TR) Ingenix

TR (MarketScan for 
Research[1])
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FDA
Sentinel Initiative[2]

(NDB)

23 24

NDB

1

[1] MarketScan
 http://marketscan.thomsonreuters.com/marketscanportal/
[2] FDA Sentinel Initiative
 http://www.fda.gov/Safety/FDAsSentinelInitiative/default.htm

○高齢社会対応技術
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[1] 3 1
 [2]

1

[3] 2
IT

[1]  2007.
 http://www.jpo.go.jp/shiryou/pdf/gidou-houkoku/18mani_robot.pdf
[2]  2009.
 http://www.jara.jp/data/dl/kado.pdf
[3]  22
 http://www8.cao.go.jp/kourei/whitepaper/w-2010/zenbun/pdf/1s1s_5.pdf
 http://www8.cao.go.jp/kourei/whitepaper/w-2010/zenbun/pdf/1s3s_1.pdf
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2.2.7　グリーン・テクノロジー分野

2.2.7.1　概観

3

DOE

EU GM Genetically Modified EU
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2011 12

BGI
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2.2.7.2　中綱目ごとの比較
◆バイオマス生産【CO2固定化技術、林木（樹木）生産、草本（植物）その他生物生産】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

CO2             • 
JaLTER

JapanFlux
• 

• 

cDNA DNA• 
cDNA

• 

• 
CO2

GOSAT
GCOM

CO2 FACE• 

• 

• 

• 

GM

• 

• 

GM 9• 
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FACE CO2• 

• 

• 

• 
NACP North America Carbon Project

AmeriFlux• 

NASA NOAA 1980• 
Lidar

• 

• 
GM

• 

• 
50

• 
GM 300• 

• 
• 

• 
EU CarboEurope• 

CarboEurope 2008
GHG-Europe

LSCE• 
MPI-Jena FACE CO2

MPI-Hamburg• 

• 
• 

GM• 

• 

• 

• 
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• 

• 

CO2• 

• 
ChinaFlux

GM GM• 

GM• 

• 

• 
Bt 400ha• 

• 
GCP

KoFlux• 

• 

• 
GM• 

• 

• 
 

DOE

1 [ ] 
 

2 [ ]
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◆生物多様性利用【生態系の利用、種の多様性の利用、種内の遺伝的多様性の利用】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

• 

cDNA• 

• 

NITE NBRC• 

1• 

• 

QTL• 

(• 
)

• 

JT• 

1990• 

• 
ABRC( ) USDA-ARS( )• 

JGI-DOE• 
NCGR CVI( TIGR)• 

iPG2P: Relating Genotype to Phenotype in Complex Environments iPlant• 

USDA Coordinated Agricultural Project• 

( )• 
(

) 50 JGI

• 

• 

• 
C4

Foxtail millet (Setaria italica) JGI
• 

Monsant DuPont• 



CRDS-FY2011-IC-07

277

国
際
技
術
力
比
較

独立行政法人科学技術振興機構 研究開発戦略センター

ライフサイエンス分野
科学技術・研究開発の国際比較　2012年版

TEEB• 

EU• 

• 
(ECPGR  • 

European Cooperative Project for Genetic Resources)
NASC( ) 30 MPI( )• 

1001
1001 400• 

BASF Plant Science• 

VIB( )
DLF-Trifolium• 

Bio4Bio Renewall• 

• 
BBOP• 

( ) GM• 

Plant Genetic Systems( ) KeyGene( )• 

• 

• 
1000 1000  / 10000

8,444
7 5,000

NIBS• 
RNA• 

• 

• 
• 

Monsant• 

• 

• 

China Seed Expo2010• 
• 

Korea National Research Resource Center (KNRRC)• 
Korea Research Institute of Bioscience and Biotechnology The 21C Frontier • 
R&D Program Plant Diversity Research Center

• 

Crop Functional Genomics Center BASF• 
3

• 

• 
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MA TEEB
2010 CBD-COP10 

1 [ ] 
 

2 [ ]
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◆環境修復【土壌汚染修復、大気汚染修復、水域・海洋汚染修復、砂漠緑化、寒・湿・熱地での植物生産】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

• 

• 

• 

• 
• 

• 

• 

• 

• 

• 

• 

• 

• 

[1]
• 

• 

• 

• 

• 

• 
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EPA• 

• 

• 

USDA National Program 302• 

• 

Monsant DuPont• 
[2]

EPA• 

• 
Monsant DuPont 1 2• 

• 

• 

• 
• 
• 
• 

3• 

• 

• 
[2-5] 

• 

[6]• 
• 
• 

• 
[7]

• 

• 

• 

• 
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• 
• 
• 

NICS• 

KRIBB• 
• 

• 

1 [ ] 
 

2 [ ]

[1] Wang X, et al. Nature Genetics 43:1035-1039, 2011.
[2] Monsant
 http://www.monsanto.com/products/Pages/drought-tolerant-corn.aspx
[3] DuPont
 http://www2.dupont.com/Production_Agriculture/en_US/news_events/cp_

releases/2010-08-04.html
[4] 
 http://online.wsj.com/article/SB10001424052748704405704576063961961160

744.html
[5] AGRICULTURE CORNER
 http://www.agricorner.com/syngenta-rolling-out-drought-tolerant-corn-cuts-

losses-15/
[6] Huang X, et al. Nature Genetics 42:961-967, 2010.
[7] Yuan D, et al. Plant Cell Rep 30:249-265, 
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◆バイオ燃料　【バイオエタノール、バイオブタノール、バイオガス、バイオディーゼル、バイオ軽油】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

• 

• 
QTL• 

• 

• 

• 

• 

• 
• 

CSR

• 

• 

GJI

• 

2• 

• 
60• 

40• 

• 
• 

• 

CNRS• 

• 
• 
• 

• 
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• 

Molecular Plant• 

• 

• 

• 

5 3 190• 
KL 2008

• 

• 

• 
• 

• 

• 

• 
DOE

1 [ ] 
 

2 [ ]
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◆化成品原料【ポリエチレン、ポリプロピレン、ポリ乳酸、ポリエステル、ポリアミド】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
• 

• 
• 

• 

• 
• 

50• 

• 

BDF• 
• 

• 
• 

• 

BASF DSM• 
• 

• 
• 
• 

• 
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• 

• 
• 

• 
DOE

1 [ ] 
 

2 [ ]
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◆医薬品原料・酵素等　【低分子医薬品、バイオ医薬品、ワクチン、研究用試薬】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

• 
• 
• 
• 
• 
• 

• 
• 
• 

• 

• 

• 

• 

NIH• 

• 

• 

• 
• 

Phyton Biotech• 

• 

GMP• 
• 
• 

EU• 
2004

• 
• 
• 

• 
• 

SoluCel
• 
• 
• 
• 
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1000• 

• 

• 

• 
• 

• 

• 
• 

• 
• 

• 

• 
• 
• 

1 [ ] 
 

2 [ ]
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◆植物工場
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

• 

• 

• 

LED• 

• 

• 

• 
• 

1990• 
NASA

2000

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

2000• 

• 

• 

• 



CRDS-FY2011-IC-07

289

国
際
技
術
力
比
較

独立行政法人科学技術振興機構 研究開発戦略センター

ライフサイエンス分野
科学技術・研究開発の国際比較　2012年版

20• 

• 

LG LED• 
LED

1 2• 
20 10

5 10• 

Plant factory

1 [ ] 
 

2 [ ]
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◆作物増産技術【穀物・飼料作物、野菜類】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

• 

• 
• 

QTL
• 

QTL• 

DNA• 
[1-7]

26,000• 
[8] [9, 10] 

• 
[11] [12]

• 
[13]

de novo• 
DNA

• 
• 

• 

• 

[14]
• 

[15]
• 

[16, 17]
F1• 

CMS F1 [18, 19]
CMS [20]

• 

• 
• 
• 

[14]
• 

1 2 2 [21]
• 

[14]
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• 

USDA• 

• 
QTL• 

[22]
B73• 

2009
USDA DOE• 

[22, 23]
• 

USDA• 
[24]

[25] [26] [27] [28] [29] [30]• 
USDA QTL

• 
[31, 32]

[33]
• 

USDA• 

• 
[34, 35]• 

• 

Monsanto Seminis De Ruiter• 
( ) [14]

• 

FoggDB [36]
• 

EU [37]

• 
[38]
[39, • 

40] [41]
INRA( ) [42]• 

[43] QTL
[44, 45]

SPICY RIL• 

[46]
EU• 

(BGI) ( )• 
[47]

• 
[48]

[14, 49]
• 

( [50]• 
[48] [51]

DNA
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• 
• 

• 
(BGI)• 

[52] [53]
1,000 [54]

EST• 
[51, 55] QTL

[56, 57]
(• 

• 

• 

50% [58]
[59]• 

• 

• 
( )

DNA

[60]• 
• 

[61]
• 

[61 -63]
 [63]

• 

CMS [64]• 
• 

F1• 

• 

[65]
• 
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BGI

QTL

1 [ ] 
 

2 [ ]

[1] Shirasawa K, et al. Theor Appl Genet 121:731-739, 2010.
[2] Ohyama K, et al. Mol Breed 23:685-691, 2009.
[3] Nunome T, et al. Theor Appl Genet 119:1143-1153, 2009
[4] Fukuoka H, et al. Gene 450:76-84, 2010.
[5] Suwabe K, et al. Genetics 173:309-319. 2010.
[6] Tsukazaki H, et al. Theor Appl Genet 117:1213-1223, 2008.
[7] Fukino N, et al. Theor Appl Genet 118:165–175, 2008.
[8] NIAS Gene Bank WEB
 http://www.gene.affrc.go.jp/index_en.php
[9] Saito N, et al. J Jpn Soc Hort Sci 78:6-13, 2009.

[10] Ezura H, Fukino N. Plant Biotechnology 26:359-368, 2009.
[11] Suzuki G, et al. Plant Cell Physiol 50:1857-1864, 2009.
[12] Masuzaki S, et al. J Hort Sci Biotechnol 82:393–396, 2007.
[13] sol genomics network WEB
 http://solgenomics.net/genomes/Solanum_lycopersicum/index.pl
[14]  Techno-Innovation 73:11-16, 2009.
[15] 2008 , 2010  

WEB
 http://www.s.affrc.go.jp/docs/new_technology.htm
[16]  WEB
 http://vegetea.naro.affrc.go.jp/press/20081031/20081031.html
[17]  C 8:1-22, 1985.
[18] 1-218530, 2-303426, 6-141716
[19] 7-31307
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[20] Saito T, et al. J Jpn Soc Hort Sci 78:425-430, 2009.
[21] 2008
[22] USDA-ARS National Program 301. Plant genetic resources, and genetic   

improvement. Annual Report FY 2009
[23] Xu Y, et al. Int J Plant Genomics 2009:957602, 2009.
[24] GRIN WEB
 http://www.ars-grin.gov/
[25] Fulton T, et al. Plant Cell 14:1457-1467, 2002.
[26] Robbins MD, et al. Theor Appl Genet 119:621-634, 2009. 
[27] Cuevas HE, et al. Theor Appl Genet 117:1345–1359, 2008.
[28] Levi A, et al. J Amer Soc Hort Sci 131:393–402, 2006.
[29] Li G, et al. Theor Appl Genet 107:168–180, 2003.
[30]  Kuhl JC, et al. Plant Cell 16:114–125, 2004.
[31] Sheehy RE, et al. Proc Natl Acad Sci USA 85:8805-8809, 1988.
[32] Oeller PW, et al. Science 254:437-439, 1991.
[33] Nasrallah ME, et al. Science 297:247-249, 2002.
[34] Univ. Florida/IFAS Tomato Breeding Program WEB
 http://tombreeding.ifas.ufl.edu/
[35] New Mexico State Univ. Onion Breeding Program WEB
 http://onion.nmsu.edu/
[36] FoggDB WEB
 http:// www. ukcrop.net/perl/ace/search/FoggDB
[37] EU-SOL WEB
 http://www.eu-sol.net/
[38]  Food Valley WEB
 http://www.foodvalley.nl/English
[39] Genoplante-Valor (2004) WO/2004/072109.
[40] Nieto C, et al. Plant J 48:452–462, 2006.
[41] Boualem A, et al. Science 321:836–838, 2008.
[42]  7 1,2 :38-39, 2006.
[43] Brassica Info WEB
 http://www.brassica.info
[44] Lou P, et al. J Exp Bot 58:4005-4016, 2007.
[45] Zhao J, et al. Genome 50:963-973, 2007.
[46] SPICY WEB
 http://www.spicyweb.eu/
[47] Bayer Crop Science WEB
 http://www.bayercropscience.com/bcsweb/cropprotection.nsf/id/8AAD8BA3537
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[48] Syngenta Participations AG (2004) WO2004013334
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[50] Bayer Crop Science WEB
 http://www.bayercropscience.com/bcsweb/cropprotection.nsf/id/SF_Laga
[51] SeedQuest WEB
 http://www.seedquest.com/News/releases/2006/june/16043.htm
[52] Huang S, et al. Nature Genet 41:1275–1283, 2009.
[53] BRAD WEB
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[60] ISAAA (2009) WEB
 http://www.isaaa.org/resources/publications/briefs/41/pptslides/default.asp)
[61] BrGP WEB
 http://www.brassica-rapa.org
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 http://vegetable.alic.go.jp/yasaijoho/kaigai/0409/0409kaigai1.html
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◆持続農業【低肥料農業、減農薬農業、高効率水利用農業】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

• 

• 

• 

• 
• 
• 

• 
• 
• 

• 

• 

• 
• 
• 

• 

• 

• 
• 

• 

• 

• 

• 

• 
• 

• 
• 

• 

1 [ ] 
 

2 [ ]
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◆機能性作物【健康増進、生活習慣病、アレルギーの予防と緩和】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

• 

• 

• 

JT• 

• 

• 
• 

• 

GM• 
GM GM

• 

• 

• 

Monsant• 

USDA

EU• 

• 
1980

1998
GM 6

2004
EU GM EU

BASF• 
EU
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• 

• 

GM GM

• 

• 

A• 
E

• 

 
EU

GM EU

GM

2010  (COP10)

1 [ ] 
 

2 [ ]
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2.2.7.3　注目すべき研究開発の動向 

◯土壌汚染修復植物

Nature

◯薬用植物のトランスクリプトーム解析
BGI 1000Plant
1000

NIH

◯野菜や穀物などの非モデル植物のゲノム解析の進展

EU
(EU-SOL)

DNA

◯汎用性のある植物における遺伝子ターゲティング技術の開発
EXZACTTM

1

2

[1] WEB
 http://www.exzactprecisiontechnology.com/
[2] Vainstein A, et al. Trends in Biotech 29:363-369, 2011.

 
◯スタッキング（掛け合わせ）による複数耐性遺伝子を導入した品種の開発

SmartStax 1
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[1] 2010, pp. 926, 2010.

◯米国での機能性成分を発現するイネの商業栽培

Ventria Bioscience [1] 2007

[2]

[1] Spok A. Trends in Biotech 25:74-82, 2007.
[2] He Y, et al. Proc Natl Acad Sci USA 108:19078-19083, 2011.

◯欧州における遺伝子組換えポテトの商業栽培
BASF

Amflora

Amflora 2010 250
2011

[1]

[1]   No.121
 http://www.niaes.affrc.go.jp/magazine/121/mgzn12106.html

◯森林減少・劣化の防止によるCO2排出削減および植林（REDD+）に向けた研究開発
　が活発化

◯野菜や穀物などの非モデル植物のゲノム解析の進展

EU
(EU-SOL)

DNA

[1]

[1] Wang X, et al. Nature Genetics 43:1035-1039, 2011.
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◯種子メジャーMonsant+BASF、DuPont、Syngenta 乾燥耐性トウモロコシを開発
Monsanto BASF

DuPont Syngenta [1-4]
2013 14

( )
[5]

[1] Monsant
 http://www.monsanto.com/products/Pages/drought-tolerant-corn.aspx
[2] DuPont
 http://www2.dupont.com/Production_Agriculture/en_US/news_events/cp_

releases/2010-08-04.html
[3] 
 http://online.wsj.com/article/SB10001424052748704405704576063961961160

744.html
[4] AGRICULTURE CORNER 
 http://www.agricorner.com/syngenta-rolling-out-drought-tolerant-corn-cuts-

losses-15/
[5] 
 http://www.unemg.org/MeetingsDocuments/IssueManagementGroups/land/

Drylandsreport/tabid/56306/Default.aspx
 
◯欧米における遺伝子組換え植物生産抗体の大量生産

KBP[1] cGMP
ICON [2] KBP MagnICON CCR5

Mapp Biopharmaceutical KBP
[3]

[1] KBP
 http://www.kbpllc.com/
[2] ICON GENETICS
 http://www.icongenetics.com/html/home.htm
[3] Pogue GP, et al. Plant Biotechnology Journal 8:638-654, 2010.

◯遺伝子組換え植物による人体薬の認可試験
Streptococcus mutans CaroRx

Biolex non-Hodgkin s B-cell 
lymphoma BLX-301
HSV ⁄ HIV MAPP66 Pharma-Planta [1] HIV

2G12 3
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[1] Pharma-Planta WEB
 http://www.pharma-planta.net/

◯土壌汚染修復および汚染回避植物

[1]
[2]

[1]   
 http://www.niaes.affrc.go.jp/techdoc/press/090821/press090821.html
[2] Miyadate H, et al. New Phytologist 189:190-199, 2011.
 Abe T, et al. Breed Sci 61:43-51 2011,
 Ueno D, et al. Proc Natl Acad Sci USA 107:16500-16505, 2010.

◯ゴールデンライスの商業栽培の実施と遺伝子組換えパパイヤの輸入
A A

2013
[1] 1998

2009 7
12

[2]

[1] Monsant
 http://www.monsanto.co.jp/news/global/crops/rice.html
[2]  
 http://www.fsc.go.jp/

◯イネ種子で産生させたヒト IL-10含有基礎化粧品の商品化
IL-10

[1]

[1]  
 http://www.preventec-inc.com/IL-10.html
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2.2.8　倫理・ガバナンス・アウトリーチ分野  

2.2.8.1　概観  
2000

iPS RNA

ELSI

JST-CRDS 2010

2011

4
2 3

2012
2011

2

NIH

NIH
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2010

1 ES 2
2

1 NIH

ISSCR

1

2011
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WHO

2011

DBS

International Neuroethics Society 

EU

1
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ELSI
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2.2.8.2　中綱目ごとの比較
◆ヒト由来試料【生体試料、ゲノム、疫学情報、行動観察など】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

6
10

2011 12

[1] National Cancer Institute (NCI) Cancer Human Biobank[2]
1990

National Institute of Health(NIH) ELSI

[3] 2004 Center 
of Excellence for ELSI Program 6

Common Rule
Common Rule 2011

IRB

HIPAA
 [4]

Social outreach

[4]
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 [5]

BBMRI (Biobanking and Biomolecular Resources Research Infrastructure)[6]
2011 1 EC
2011

2004 Human Tissue Act
[3,7] 1994

2011
[8]

2007 LifeGene 50
Nord-TrØndelag Health Study

50
10 deCode

[4,9]

ELSI EC UK 
Biobank

99%
[10]

Beijing Genomics Institute 80
[5]

[11,12,13,14]
DNA

Guangzhou 
Biobank Cohort Study

[15]
bioprivacy

[16]
[17]

2001
 (Korean Genome and Epidemiology Study)

2010 20 2011 12 1
50 [18] 2008 (National 

Biobank of Korea)
2006 4

2012
2010 10

2006
ES

IRB
[19,20]

e

[21,22]
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benefit-sharing

EU
biopiracy double standard

ELSI

2008 6 5 35 2 3

2009 5 8 11 9

1 [ ] 
 

2 [ ]

[1] Eiseman E. Stored Tissue Samples: An Inventory of Sources in the United 
States. D-1 INVOLVING HUMAN BIOLOGICAL MATERIALS: ETHICAL 
ISSUES AND POLICY GUIDANCE, NBAC, 2000. 

 http://bioethics.georgetown.edu/nbac/hbmII.pdf
[2] http://www.cancer.gov/aboutnci/recovery/recoveryfunding/cahub
[3] 

2011.
[4] 

 2011.
[5] Moore v. Regents of the Unic. Of Cal., 793 P.2d 479,1990 Greenberg v. 

Children s Hosp, 264 F.Supp.2d 1064, S.D.Fla., 2003. Catalona v. Wash. 
Univ., 552 U.S. 1166, 2008.

[6] Nature 467:1026-1027, 2010.
[7] http://www.bbmri.eu/index.php/home
[8] 249-1, 2011.
[9] Beier K, Beyond the Dichotomy of Indivisualism and Solidarity: Participation 

in Biobank Research in Sweden and Norway, in Christian Lenk, et al. eds 
Human Tissue Research, 2011.

[10] 
 1: 55-103, 2006.

[11] http://www.indivumed.com/
[12] Matas D, Kilgour D. Revised Report into Allegations of Organ Harvesting of 

Falun Gong Practitioners in China. http://organharvestinvestigation.net
[13] Matas D, Kilgour D. Bloody Harvest: The Killing of Falun Gong for Their 

Organs. Seraphim Editions, Canada, 2009.
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[14] Huang J. Liver Transpl 13:193-196, 2007.
[15] Huang J, et al. Lancet 372:1937-1938, 2008.
[16] Biomedical Regulation and Human Genetic Databases in Mainland China: 

A National Survey among Scientists and Regulators on Consent Issues and 
Benefit-Sharing, in Human Genetic Biobanks in Asia, supra 3.

[17] Sung WC, Within Borders: Risks and the Development of Biobanking in 
China, in Sleeboom-Faulkner M ed. Human Genetic Biobanks in Asia, 
Routledge, New York, 2009.

[18] 2010
 2010.

[19]  2010.
[20] 9713 

2010.
[21]   2007.
[22] 50 http://newsplus.chosun.com/site/data/html_

dir/2011/12/19/2011121901303.html
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◆再生医科学・幹細胞
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

5
2

[1] 20
iPS

ES
[2]

[1] 2010 iPS
ES

22
ES iPS

23 10
1 4 23

ES iPS

iPS

iPS

2009 Geron ES
IND 2010 11 Advanced therapy ES

IND
Geron 2011 11

Center for Biomedical Ethics

ES
IRB ES

2009 3 NIH

[3,4]
ES iPS

2005 2007 2008 2010
Embryonic 

Stem Cell Research Oversight Committee ESCRO
ES

ES
ES
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UK stem cell bank [5] ES
iPS

FP6 ESTOOLS 21
[6]

EU ES

(Gene Therapy Advisory Committee)[7]
2000

the European Group on Ethics in Science and New Technologies (EGE)
ES (Recommendations 

on the ethical review of hESC FP7 research projects)
[8]

FP6 EuroStemCell European Consortium for Stem 
Cell Research [9]

ES
GCP

KFDA 7

ES
25 ES

2005 ES
2009

[10]
2015 5

2014 1200
2009 400

iPS 9
IRB

6 [11]

2008
1,000

[12]
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ES
ES iPS

iPS ES
ES

FDA 2 ES IND

iPS

1 [ ] 
 

2 [ ]

 
[1] 
[2] ES ES

[3] 2009 3 13505
[4] National Institutes of Health Guidelines on Human Stem Cell Research 

http://stemcells.nih.gov/policy/2009guidelines.htm
[5] UK Stem Cell Bank  
 http://www.ukstemcellbank.org.uk/
[6] ESTOOLS 
 http://www.estools.eu/
[7] Gene Therapy Advisory Committee (GTAC) 
 http://www.dh.gov.uk/ab/GTAC/index.htm
[8] EU ES
 Recommendations on the ethical review of hESC FP7 research projects
[9] EuroStemCell 
 http://www.eurostemcell.org/

[10] Choi YH. 
RIETI Discussion Paper Series 10-J-039, 2010.

[11]  
 2010
[12] 2008.
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◆合成（構成）生物学・バイオセキュリティ【合成（構成）生物学、生物化学兵器、バイオテロ対策、など】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

NPO

[1,2]

[3,4] DNA
JST

[5]

[6]

[7] [8]
[9]

Biological Weapons Convention BWC

[10] 2011

( )

[4,11,12]

[6,13]

2006 2010
Synthetic Biology [14]
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BIOTECHNOLOGY RESEARCH IN AN AGE OF TERRORISM
Fink Report

NSABB [15]
CSIS

J

2010 12
Fink Report

[15] Fink Report 1)
2) 3) 4)

5) 6)
7)

Fink Report
National Science Advisory Board for Biosecurity NSABB 2011

2

FASEB) 2009 3

[16]
2010 34% 26%

3
[17]
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BBSRC

2010 [18]

2006
FP6 SYNBIOSAFE 

3,000 FP7 TARPOL

2011 11 OPCW Dr. 
Robert Mathews

convergence
1

[19]  
2007

2002 ICRC
1) 2)

3)
4)

5) 6)

[20]
COSY

2008-09
BIO: FICTION 2011

5 2011 11 OPCW
17

[19] OPCW
Mr.Ahmet Üzümcü EU

[21]
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2003 SARS

2004 WHO
[22] SARS

[23,24]

EU

1) 2)
3)

2004

2002

2006 2004
CWC

CWC
the National Implementation Office of the CWC

[25] FDA
CAS
CAS

2011 6 OPCW 260
[25]

2005

2008 CAS IAP InterAcademy Panel on International Issues OECD

[26] CAS

2010

OPCW CWC
OPCW

OPCW
2

1 [25]
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iGEM

BWC

[27]
BWC
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IRGC [28]

H5N1

[29]

2011 11 28
12 2 OPCW 16

[30]

2011
WHO

1 [ ] 
 

2 [ ]

[1] NPO
 http://www.npo-bmsa.org/
[2] 
 http://www.nih.go.jp/niid/meetings/jbsa/gakkaiannai03.html
[3] 
 http://www.riken.jp/index_j.html
[4] 
 http://www.nih.go.jp/niid/index.html
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[5] JST
http://

www.ristex.jp/science/project/shiroyama.html
[6]  
 http://www.cicorn.nagasaki-u.ac.jp/anzen/anzen_index.html
[7] 

17 3 30
 http://www.env.go.jp/air/tech/bio/an050330.pdf
[8] 

18 6 1
 http://www.mext.go.jp/b_menu/hakusho/nc/06060904.htm
[9] 

 http://jpdb.nihs.go.jp/jp16/
[10] http://www.opbw.org/rev_cons/6rc/docs/WP/BWC_CONF.VI_WP.17_EN.pdf
[11] 
 http://docrd.jp/
[12] ( )

 http://www.jba.or.jp/report/industry/document/01.html#2302
[13] Dual-Use Bioethics at University of Bradford http://www.brad.ac.uk/bioethics/
[14] 
 http://www.jscsr.org/
[15] http://books.nap.edu/openbook.php?record_id=10827&page=R1
[16] http://opa.faseb.org/pdf/2009/Dual.use.3.5.09.pdf
 http://opa.faseb.org/pdf/2009/FASEB_Statement_on_Dual_Use_Education.pdf
[17] http://www.synbioproject.org/process/assets/files/6451/_draft/hart_revised_.

pdf
[18] http://www.raeng.org.uk/news/publications/list/reports/Synthetic_biology.pdf
[19] http://www.opcw.org/news/article/opcw-hosts-series-of-science-and-technology-

meetings/
[20] http://www.synbioproject.org/process/assets/files/5999/synbio1final.pdf
[21] http://www.opcw.org/fileadmin/OPCW/SAB/en/DG_Statement_SAB17.pdf
[22] WHO  

2006.6   www.nih.go.jp/  
niid/docs/f_WHOBioriskJapan_ver7web.pdf

[23] Qian W. Efforts to Strengthen Biosafety and Biosecurity in China. in 
Smithson AE Ed., BEIJING ON BIOHAZARDS: Chinese Experts on 
Bioweapons Nonproliferation Issues  pp.71-90, 2007. 

 http://kms1.isn.ethz.ch/serviceengine/Files/ISN/116358/publicationdocument_
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singledocument/cb558c55-8efe-4989-b691-a0427309d6f5/en/2007-08-beijing_
on_biohazards.pdf

[24] Fischer JE. Observations on China s New Biosafety and Biosecurity 
Framework. in Smithson AE Ed., BEIJING ON BIOHAZARDS: Chinese 
Experts on Bioweapons Nonproliferation Issues  pp.131-136, 2007.

[25] 
 http://www.fmprc.gov.cn/eng/wjb/zzjg/jks/kjlc/shwq/t410750.htm
[26] Barr M, Zhang JY. Bioethics and Biosecurity Education in China: Rise of a 

Scientific Superpower, pp.115-130. 
[27] BWC Monitoring
 http://www.bwckorea.or.kr/board4.php
[28] http://www.irgc.org/IMG/pdf/IRGC_Concept_Note_Synthetic_

Biology_191009_FINAL.pdf
[29] Enserink, M. Science 334:1192-1193, 2011. 
[30] OPCW, Opening Statement by the Director-General to the Conference of the 

States Parties at its Sixteenth Session (28 November, 2011)
  http://www.opcw.org/index.php?eID=dam_frontend_push&docID=15203
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◆脳神経科学【脳神経倫理、神経哲学など】
国・
地域 フェーズ 現状 トレ

ンド 評価の際に参考にした根拠等

JST

[1]

2010
1 [2]

23
WG

[3]
DBS

 [4,5,6]

[7]

[8,9,10]
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(Neuroethics Society Brain Matters) (SfN)

DBS
fMRI

CIHR
[11] 2008 AKA

BMBF
 (NIH) 

American Association of Tissue Banks 
Health and 

Human Services/Food and Drug Administration/Office of Inspector 

3

SfN Dana Alliance for Brain Initiatives(DABI)

(Brain Awareness Week)
[12] NIH

[13]
Forum of European Neuroscience(FENS) Global 

challenges in neuroethics [14]

European Science Foundation
ESF European 
Neuroscience and Society Network

2011 1

EU NEURON (Network of European 
Funding for Neuroscience Research)

EU [15]
2012 2

[16]
British Association of Tissue Banking

European Commission

[17]

Meeting of Mind 2005 [18]
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[19,20]

BCI(Brain Computer Interface)

1998 2010
[21] 2007 2 2008-2017

1 5
2009

 "Neuro-Humanities  

16

[21] Neuro-
Humanities 

2
2011

DBS

1 [ ] 
 

2 [ ]

[1] 2010.
[2] 2010

 http://www.jnss.org/japanese/info/secretariat/rinri/index.html
[3] WG
 http://dmd.nihs.go.jp/jisedai/neuro/index.html
[4]   
 http://plaza.umin.ac.jp/~jsbp/contents/brainbank.html
[5] 20:5-9:2009.
[6] 52:367-376, 2010. 
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[7]  
2011.

[8] , 2009.
[9] , 2009.

[10] , 
2009.

[11] Canadian Institutes of Health Research(CIHR), Neuroethics Initiative 
(Funding Decisions Notifications, 2008. 

 http://www.cihr-irsc.gc.ca/e/36712.html
[12] Illes J, et al. Nature Rev Neurosci 11:61-69, 2010.
[13] Neuroethics: Bioethics Resource on the Web 
 http://bioethics.od.nih.gov/neuroethics.html
[14] Forum of European Neuroscience (FEN) 
 http://fens2010.neurosciences.asso.fr/
[15] European Neuroscience and Society Network
 http://www.neurosocieties.eu/
[16] Brain Waves Module 3: Neuroscience,conflict and security 
 http://royalsociety.org/uploadedFiles/Royal_Society_Content/policy/projects/

brain-waves/2012-02-06-BW3.pdf
[17] Bauer K, et al. Theor Med Bioeth 25, 113-142, 2004
[18] Meeting of Mind: European Citizens Deliberation on Brain Science 
 http://www.meetingmindseurope.org/europe_default_site.aspx?SGREF=14
[19] 
 http://www.ion.ac.cn/
[20] 
 http://neuro.med.tsinghua.edu.cn/
[21] 
 http://www.law.go.kr/LSW/lsSc.do?menuId=0&p1=&subMenu=1&searchNam

e=LicLs%2C0&query=%EB%87%8C%EC%97%B0%EA%B5%AC+&x=27&y=1
4#liBgcolor0
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2.2.8.3　注目すべき研究開発の動向
○再生医科学・幹細胞をめぐる倫理・規制の動向

ES 2009

NIH [1]
ES 20

Dickey-Wicker Amendment

EU EU
EU

[2] ES
[3] 650 ES

ES

[4] ES

23 10
ES



CRDS-FY2011-IC-07

327

国
際
技
術
力
比
較

独立行政法人科学技術振興機構 研究開発戦略センター

ライフサイエンス分野
科学技術・研究開発の国際比較　2012年版

[1] 13505
[2] EU ES Recommendations on the ethical review 

of hESC FP7 research projects
[3] European Human Embryonic Stem Cell Registry
 http://www.hescreg.eu/
[4] 

○生物学の構成的アプローチが変える科学と社会のデザイン
2004 1-2 2011 6

5 SB5.0
iGEM International Genetically Modified Machine

8
[1]

Biosintetica 2010 12
[2]

[3]

JST

[4]

[1] , 8 . 
62 2010 12 15 4.

 http://www8.cao.go.jp/cstp/tyousakai/life/haihu62/siryo4-1.pdf
[2] Biosintetica. Strategic Guidelines for Synthetic Biology Industries in 

Developing Countries. December 2010. http://www.biosintetica.mx/Strategic_
guidelines_for_SynBio_industries_in_developing_countries-Dec_2010.pdf

[3] Synthetic Aesthetics. http://www.syntheticaesthetics.org/
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[4] http://i2ta.org/files/TANote07.pdf

○シンガポールにおけるヒト由来試料をめぐる動き

ES Cell International ES
[1]

2000 12
Bioethics Advisory Committee [2] Steering 

Committee on Life Sciences
IRB

2001 2006 Publicity
2001 2006

2007

ELSI 2002 6 11
IRB 2004 11

2005 11 2007 5
2008 11

statutory 
regulation [3] 2003
Regulation of Biomedical Research Bill

ES Biomedical Research

HUMAN CLONING AND OTHER PROHIBITED PRACTICES ACT 2004 10
2005 [4]

BAC

[1] http://www.stn.org.sg/
[2] Elliott JM, et al. (eds.) Bioethics in Singapore. World Scientific Publishing, 

Singapore, 2010.
[3] http://www.bioethics-singapore.org/uploadfile/60104%20PMHT%20Research.

pdf
[4] http://statutes.agc.gov.sg/non_version/cgi-bin/cgi_getdata.pl?actno=2005-

REVED-131B&doctitle=HUMAN%20CLONING%20AND%20OTHER%20
PROHIBITED%20PRACTICES%20ACT%0A&date=latest&method=part&sl=
1&segid=1122626660-000005.
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プロテオミクス領域におけるこの1年の動きについて

2 3 5 10
1 1,000

(AD) 1
FDA 109 96

15
22

1 4

Surface-enhanced Raman Signaling (SERS)
 20

10 200 10 1 100
1

1970

SERS 5 10%
ELISA

SERS
ELISA

Renishaw Diagnostics Bruker  Thermo 
Fisher Scientific

Atomic Mass Spectrometry
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2011 Giant Magneto Resistive 
(GMR) Sensors
1 (

) 64 1
1,008

(NGS)
NGS

SomaLogic 1,100

NGS NGS

1,000
Life Technologies  SOLiD 

Illumina  Genome Analyzer 36

2011 9 2015

3

2008 67
2009 79 2014 194

2008 41 2009 48 2014 130
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5
 NIH

Small Business Innovation Research (SBIR) 2011 5
95

Clinical Proteomic Technologies for Cancer Initiative(CPTC)

8 NCI 2011 8
5 7500 1 2000

2 CPTC 2006 5 1 400

2
1 The NCI-funded Cancer Genome Atlas(TGCA)

National Cancer Institute(NCI) Clinical Proteomic Tumor 
Analysis Consortium (CPTAC) Oncology Proteomics Initiative 2011 9

The Cancer Genome Atlas(TCGA)

CPTAC

Fred Hutchinson Cancer Research Center Amanda Paulovich Broad 
Institute Steven Carr 3 900

2
Paulovich  Carr 2 2006

DC The Plasma Proteome Institute Leigh Anderson
5

The Terry Fox Research Institute The Canadian Partnership Against Cancer
5 500 2011
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10 2,000

Vermillion OVA1 ROMA Correlogic  OvaCheck

NIH National Science Foundation
1 3

568

FP7 2011 7 4 800 PRIME-XS
12

German Brain Proteome Project Structural Proteomics of Rational 
Targets initiative 2009

Netherland Proteomics Centre 
in Utrecht the VIB Proteomics Unit in Ghent the University of Zurich's   ETH 
Zurich's Functional Genomics Center the CRG/UPF Proteomics Unit in Barcelona
the UK's Cambridge Center for Proteomics the CEA Proteomics Technological 
Platform in Grenoble the University of Copenhagen  Vienna's Research Institute 
of Molecular Pathology the Eberhard Karls University Tübingen the European 
Bioinformatics Institute the Max Planck Institute of Biochemistry

2 67
2011 8

10 90
A-beta 7

BGI
50 2011 6 BGI 160

2010
620 BGI

ELISA
HIV/HPV BGI

2010
FDA ROMA 510(K) 2011 9

ROMA HE4 CA125
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472 Vermillion OVA1
94% ROMA 75%  35%

Vermillion OVA1 Quest Diagnostics
600 ROMA 60 128

OVA1 CA125 beta-2 microglobulin
transferrin apolipoprotein A1 transthyretin

Vermillion OVA2
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略　語　集

A
●ADCC： Antibody-Dependent-
Cellular-Cytotoxicity
●ADHD： Attention-deficit 
Hyperactivity Disorder 
●ADIR： Autism Diagnostic 
Observation Schedule
●ADNI： Alzheimer’s Disease 
Neuroimaging Initiative
●ADOS： Autism Diagnostic 
Observation Schedule
●AGRE： Autism Genetic Resource 
Exchange
●AHRQ： Agency for Healthcare 
Research and Quality
●AIDS： Acquired Immunodeficiency 
Syndrome
●ALS： Amyotrophic Lateral 
Sclerosis
●ARS： Agricultural Research
●ASCO： American Society of 
Clinical Oncology
●ATCC：  American Type Culture 
Collection
●ATP： Adenosine Triphosphate
●ATR： Advanced 
Telecommunication Research 
Institute International

B
●BCI： Brain-Computer Interface
●BGI： Beijing Genomics Institute
●BDF： Bio-diesel Fuel
●BLAST： The Basic Local Alignment 
Search Tool

●BMI： Brain-Machine Interface
●BSF： Biomolecular Screening 
Facility
●BSRC： Brain Science Research 
Center (Korean Brain Science 
Center)
●Bt： Bio Technology

C
●Cal Tech： California Institute of 
Technology
●CAPS2： Calcyphosine 2
●CARMAN： Code Analysis, 
Repository & Modelling for 
E-Neuroscience
●CATIE： Clinical Antipsychotic 
Trials in Intervention Effectiveness
●CBD-COP10： Convention on 
Biological Diversity- Conference of 
the Parties 10
●CCD： Computer-controlled Display
●CDB： Center for Developmental 
Biology
●cDNA： complementary deoxy 
ribonuncleic acid
●CE-MS： Capillary Electrophoresis-
Mass Spectrometry
●CiRA： Center for iPS Cell Research 
and Application
●CIRM： California Institute for 
Regenerative Medicine
●COPD： Chronic Obstructive 
Pulmonary Disease
●CMS： Cytoplasmic Male Sterility
●CNRS： French National Center for 
Scientific Research
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●CMS： Centers for Medicare and 
Medicaid Services
●CREST： Core Research for 
Evolutional Science and 
Technology
●CSR： Corporate Social 
Responsibility

D
●DALY： Disability-adjusted life year
●DARPA： Defense Advanced 
Research Projects Agency
●DBS： Deep brain stimulation
●DDBJDNA： Data Bank of Japan
●DDS： Drug Delivery System
●DNA： Deoxyribonucleic acid
●DOE： United States Department of 
Energy
●DPI： Discovery Partners 
International
●DsiRNA： Dicer Substrate siRNA
●DSMZ： Deutsche Sammlung von 
Mikroorganismen und Zellkulturen

E
●EBI： European Bioinformatics 
Institute
●ECACC： European Collection of 
Cell Culture
●ECPGR： European Cooperative 
Programme for Plant Genetic 
Resources
●EEG： Electroencephalogram
●EMBL： European Molecular 
Biology Laboratory
●ENGAGE： European Network 
of Genetic and Genomic 

Epidemiology
●EPFL： École Polytechnique 
Fédérale de Lausanne
●ES： Embryonic Stem Cell
●EU： European Union
●EuCOMM：the European 
Conditional Mouse Mutagenesis 
Program
●EMEA： European Medicines 
Evaluation Agency
●EST： Expressed Sequence Tag

F
●FACE： Free-Air CO2 Enrichment
●FACS： Fluorescence Activated 
Cell Sorting
●FDA： Food and Drug 
Administration
●fMRI： Functional Magnetic 
Resonance Imaging
●FP7： Framework Programme

G
●GABA： Gamma-aminobutyric Acid
●GAVI： Global Aliance for Vaccines 
and Immunisation
●GCOM： Global Change 
Observation Mission
●GDP： Gross Domestic Product
●GFP： Green Fluorescent Protein
●GIST： Gastro-Intestinal Stromal 
Tumor
●GM： Genetically Modified
●GmbH： German Collection of 
Microorganisms and Cell Cultures
●GMP： Good Manufacturing 
Practice
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●GPCR： G protein-coupled receptor
●GSK： GlaxoSmithKline
●GWAS： Genome-Wide Association 
Study

H
●HER： Electronic Health Record
●HIRA： Health Information Review 
●HMP： Human Microbiome Project

I
●IBD： Inflammatory Bowel Disease
●IBRO： International Brain Research 
Organization
●ICGC： International Cancer 
Genome Consortium
●ICI： International Congress of 
Immunology
●ICOS： Integrated Carbon 
Observation System
●IGRT： Image-Guided radiation 
Therapy
●ICH： The International Conference 
on Harmonisation of Technical 
Requirements for Registration of 
Pharmaceuticals for Human Use
●IMRT： Intensity Modulated 
Radiation Therapy
●INCF： International 
neuroinformatics coordinating 
facility
●IND： Investigational New Drug
●INRA： Institut National de la 
Recherche Agronomique
●IPK： The Leibniz Institute of Plant 
Genetics and Crop Plant Research
●iPS：iduced Pluripotent Stem (cell)

●ITN： Immune Tolerance Network

J
●JCV Institute： J. Craig Venter 
Institute
●JGI： Joint Genome Institute
●JIC： John Innes Centre
●JSNP DB： JSNP Database
●JST： Japan Science and 
Technology Agency

K
●KAIST： Korean Advanced Institute 
of Science & Technology
●KIT： Karlsruhe Institute of 
Technology
●KIST： The Korea Institute of 
Science and Technology
●KOMP： Knockout Mouse Project
●KRIBB： Korea Research Institute 
of Bioscience & Biotechnology
●KRICT： Korea Research Institute 
of Chemical Technology
●KOSEF： Korean Science and 
Engineering Foundation

L
●LED： Light-emitting Diode

M
●MA： Millennium Ecosystem 
Assessment
●MAX：  Medicaid Analytic Extract
●MCI： Mild Cognitive Impairment
●MeCP2： Methyl CpG Binding 
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Protein 2
●MedPAR： The Medicare Provider 
Analysis and Review
●MEG： Magnetoencephalogram
●MGH： Massachusetts General 
Hospital
●MetaHIT： Metagenomics of the 
Human Intestinal Tract
●miRNA： Micro-RNA
●MIT： Massachusetts Institute of 
Technology
●MLPCN： The Molecular Libraries 
Probe Centers Network
●MPI： Max Planck Institute
●MR： Magnetic Resonace
●MRI： Magnetic Resonance Imaging
●MS： Multiple Sclerosis

N
●NACP： North America Carbon 
Project
●NASA： National Aeronautics and 
Space Administration
●NBRC： NITE Biological Resource 
Center
●NCBI： National Center for 
Biotechnology Information
●NCGR： National Council for 
Geocosmic Research
●NCI： National Cancer Institute
●NEDO： New Energy and Industrial 
Technology Development 
Organization
●NIAID： National Institute of Allergy 
and Infectious Disease
●NIBS： National Institute of 
Biological Sciences
●NIF： Neuroscience Information 
Framework

●NIH： National Institutes of Health
●NIJC： Neuroinformatics Japan 
Center
●NIRS： Near Infrared Recording 
System
●NITE： National Institute of 
Technology and Evaluation
●NMR： Nuclear Magnetic 
Resonance
●NNCN： National Bernstein 
Network Computational 
Neuroscience
●NOTES： Natural Orifice 
Translumenal Endoscopic Surgery
●NSFC： National Natural Science 
Foundation of Chinal

O
●OCT： Optical Coherence 
Tomography
●OIST： Okinawa Institute of Science 
and Technology
●OSCI： Ontario Stem Cell Initiative

P
●PET： Positron-emission 
Tomography
●PTSD： Post Traumatic Stress 
Disorder

Q
●QTL： Quantitative Trait Locus

R
●RCT： Randomized Clinical Trial
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●RIL： Recombinant Inbred Line
●RNA： Ribonucleic Acid
●RNAM： Research Network for 
Applied Microbiology
●rTMS： Repeated Transcranial 
Magnetic Stimulation
●RZPD： Deutsches 
Ressourcenzentrum für 
Genomforschung

S
●S1P： Sphingosine-1-phosphate
●sd-rxRNA：Self Delivering rxRNA
●SGI： Singapore Genomic Institute
●SILS： Single Incision Laparoscopic 
Surgery
●siRNA： Small Interfering RNA
●SIBS： Shanghai Institute of 
Biological Sciences
●SNALP： Stable Nucleic Acid-lipid 
Particles
●SNP： Single Nucleotide 
Polymorphism
●SOAP： Simple Object Access 
Protocol
●SPECT： Single Photon Emission 
Computed Tomography
●SPM： Statistical Parametric 
Mapping;
●STAR*D： Sequenced Treatment 
Alternatives to Relieve Depression
●STEP-BD： Systematic Treatment 
Enhancement Program for Bipolar 
Disorder

T
●TCGA： The Cancer Genome Atlas

●TDP-43 ： TAR DNA-binding protein 
43 (TAR はTat というRNA 制御因子
の呼称)
●TLL： Temasek Life Science 
Laboratory
●TMS： Transcranial Magnetic 
Stimulation
●TLR： Toll-like Receptor
●TEEB： The Economics of 
Ecosystems and Biodiversity

U
●UCL： University College London
●UCSF： University of California, 
San Francisco
●UKCMRI： UK Center for Medical 
Research and Innovation
●USDA： United States Department 
of Agriculture

W
●WTCCC： Wellcome Trust Case-
Control Consortium
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　■ゲノム・機能分子
油谷　浩幸 東京大学　先端科学技術研究センター　教授　【総括責任者】 
有田　正規 東京大学大学院　新領域創成科学研究科　准教授
伊藤　武彦 東京工業大学大学院　生命理工学研究科　教授
上田　泰己 理化学研究所　発生・再生科学総合研究センター　プロジェクトリーダー 
小田　吉哉 エーザイ・インク　バイオマーカー＆パーソナライズドメディスン
 ユニット　プレジデント
黒川　　顕 東京工業大学大学院　生命理工学研究科　教授
黒田　真也 東京大学大学院　理学系研究科　教授
白髭　克彦 東京大学　分子生物学研究所　エピゲノム疾患研究センター　教授
菅　　裕明 東京大学大学院　理学系研究科　教授
菅野　純夫 東京大学大学院　新領域創成科学研究科　教授
曽我　朋義 慶應義塾大学　先端生命科学研究所　教授 
角田　達彦 理化学研究所　ゲノム医科学研究センター　チームリーダー
永井　健治 北海道大学　電子科学研究所　教授
中村　幸夫 理化学研究所　バイオリソースセンター　整備戦略コーディネーター
西村　善文 横浜市立大学大学院　生命ナノシステム科学研究科　教授
平岡　　泰 大阪大学大学院　生命機能研究科　教授
藤谷　秀章 東京大学　先端科学技術研究センター　教授
吉田　　稔 理化学研究所　ケミカルゲノミクス研究グループ　グループディレクター

■脳神経分野

辻　　省次 東京大学大学院　医学系研究科　教授　【総括責任者】
入來　篤史 理化学研究所　脳科学総合研究センター
 象徴概念発達研究チーム　チームリーダー【総括責任者】
磯村　宣和　玉川大学　脳科学研究所　教授　
伊藤　　啓 東京大学　分子細胞生物学研究所高次構造研究分野　准教授
井上　治久 京都大学　iPS細胞研究所　准教授
糸川　昌成　東京都精神医学総合研究所
 統合失調症回復のための研究プロジェクト　プロジェクトリーダー
岩坪　　威　東京大学大学院　医学系研究科　教授
梅田　　聡 慶應義塾大学　文学部　准教授
漆谷　　真 滋賀県立医科大学　分子神経科学センター　准教授

調査協力・執筆者一覧
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大隅　典子 東北大学大学院　医学系研究科　教授
岡野　栄之 慶應義塾大学大学院　医学研究科　教授
岡村　康司 大阪大学大学院　医学系研究科　教授
尾崎　紀夫　名古屋大学大学院　医学系　研究科　教授　　
笠井　清登　東京大学医学部附属病院　精神神経科　教授
加藤　忠史 理化学研究所　脳科学総合研究センター　
 疾患メカニズムコア　コア長
兼子　直 弘前大学大学院　医学系研究科　教授
金生由紀子　東京大学大学院　医学系研究科こころの発達医学分野　准教授
上口　裕之 理化学研究所　脳科学総合研究センター　
 神経成長機構研究チーム　　チームリーダー　
河野　憲二 京都大学大学院　医学系研究科　教授
神作　憲司 国立リハビリテーションセンター研究所
北澤　　茂　大阪大学大学院　生命機能研究科　教授
窪田　芳之 自然科学研究機構　生理学研究所　准教授
蔵田　　潔 弘前大学大学院　医学系研究科　教授
桑原　　斉　東京大学大学院　医学系研究科こころの発達医学分野　講師
坂上　雅道 玉川大学　脳科学研究所　教授
佐藤　　浩　自然科学研究機構　生理学研究所　
 動物実験コーディネーター室　特任教授
白尾　智明　 群馬大学大学院　医学系研究科　教授
鈴木　則宏 慶應義塾大学大学院　医学研究科　教授
鈴木　隆文 東京大学大学院　情報理工学系研究科　講師
高橋　良輔 京都大学大学院　医学系研究科　教授
遠山　育夫 滋賀県立医科大学　医学部　教授　
浜井　美弥　自然科学研究機構　生理学研究所　
　　　　　　ナショナルバイオリソースプロジェクト「ニホンザル」
深井　朋樹 理化学研究所　脳科学総合研究センター
 脳回路機能理論研究チーム　チームリーダー
深谷　　親 日本大学　医学部　先端医学系応用システム神経科学分野　准教授
福田　正人 群馬大学大学院　医学系研究科　教授
古市　貞一 理化学研究所　脳科学総合研究センター　
 分子神経形成研究チーム　チームリーダー
星野　晴彦 東京都済生会中央病院　神経内科・脳卒中センター　部長
本間　さと 北海道大学大学院　医学系研究科　特任教授
前田　正信 和歌山県立医科大学　医学部　教授
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南本　孝史 放射線医学総合研究所　分子神経イメージング研究グループ　主任研究員
里宇　明元 慶應義塾大学大学院　医学研究科　教授
和田　圭司 国立精神・神経医療研究センター神経研究所　疾患研究第四部　部長

■発生・再生分野

須田　年生 慶應義塾大学　医学部　発生・分子生物学　教授【総括責任者】
岩間　厚志 千葉大学大学院　医学研究院先端応用医学講座　教授
上野　直人 基礎生物学研究所　形態形成研究部門　教授
奥田　晶彦 埼玉医科大学　ゲノム医学研究センター　発生・分化・再生部門　教授
斎藤　通紀 京都大学大学院　医学研究科　生体構造医学講座　教授
桜田　一洋 株式会社　ソニーコンピュータサイエンス研究所　シニアリサーチャー

■免疫分野

坂口　志文 大阪大学　免疫学フロンティア研究センター　教授　【総括責任者】 
東　みゆき 東京医科歯科大学大学院　医歯学総合研究科　教授 
河上　　裕 慶應義塾大学医学部　先端医科学研究所　教授
熊ノ郷　淳 大阪大学　免疫学フロンティア研究センター　感染免疫部門　教授
斉藤　　隆 理化学研究所　免疫・アレルギー科学総合研究センター　副センター長
烏山　　一  東京医科歯科大学　大学院医歯学総合研究科　教授
長澤　丘司 京都大学　再生医科学研究所　生体システム制御学分野　教授
平山　良孝 アステラス製薬株式会社　薬理研究所　主任研究員
松島　綱治 東京大学大学院　医学系研究科　分子予防医学　教授 
松本　　満 徳島大学　分子酵素学研究センター情報細胞学部門　教授
山村　　隆 国立精神・神経センター神経研究所　免疫研究部　部長 
山本　一彦 東京大学大学院　医学系研究科　内科学専攻　教授
吉開　泰信 九州大学　生体防御医学研究所　感染制御学分野　教授
 

■がん分野

牛島　俊和 国立がん研究センター　エピゲノム解析分野　分野長【総括責任者】
石岡千加史 東北大学　加齢医学研究所　臨床腫瘍学分野　教授
稲澤　譲治 東京医科歯科大学　難治疾患研究所　教授 
近藤　科江 東京工業大学大学院　生命理工学研究科　教授
佐谷　秀行 慶應義塾大学　医学部　先端医科学研究所　教授
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高橋　　隆 名古屋大学大学院　医学系研究科　分子腫瘍学分野　教授
藤堂　具紀 東京大学大学院　医学系研究科　橋渡し研究支援推進プログラム
 TR推進センター（脳神経外科）　特任教授
長田　裕之 理化学研究所　基幹研究所 ケミカルバイオロジー研究領域　領域長
浜島　信之 名古屋大学大学院　医学系研究科　社会生命科学講座　予防医学　教授
藤田　直也 公益財団法人がん研究会　がん化学療法センター　基礎研究部　部長 
堀部　秀俊 日本製薬工業協会研究開発委員会　創薬研究部会一同代表
松岡　雅雄 京都大学　ウイルス研究所　ウイルス制御研究領域　教授
森　　正樹 大阪大学大学院　医学系研究科　外科学講座消化器外科学　教授

■健康分野

永井　良三 東京大学大学院　医学系研究科　教授　【総括責任者】
今井　　靖 東京大学　トランスレーショナルリサーチセンター　特任講師
岩中　　督 東京大学大学院　医学系研究科　小児外科分野　教授
興梠　貴英 東京大学大学院　医学系研究科　健康医科学創造講座　特任助教
真鍋　一郎 東京大学大学院　医学系研究科　特任准教授
宮田　敏男 東北大学大学院　医学系研究科 教授
武藤　真祐 祐ホームクリニック千石 院長
森田　啓行 東京大学　健康医科学創造講座　特任准教授
八木　信宏 協和発酵キリン株式会社 研究本部創薬化学研究所

■グリーン・テクノロジー分野

福田　裕穂 東京大学大学院　理学系研究科　教授　【総括責任者】 
赤間　一仁 島根大学　生物資源科学部　准教授
五十嵐泰夫 東京大学大学院　農学生命科学研究科　教授
伊藤　昭彦 国立環境研究所　地球環境研究センター
井藤賀　操 理化学研究所　植物科学研究センター
江面　　浩 筑波大大学院　生命環境科学研究科　教授
大川泰一郎 東京農工大学農学研究院　生命農学部門　准教授
後藤　英司 千葉大学大学院　園芸学研究科　教授
近藤　昭彦 神戸大学　工学研究科　教授
斉藤　和季 千葉大学大学院　薬学研究院　教授 _
篠崎　一雄 理化学研究所　植物科学研究センター　センター長
篠原　健司 森林総合研究所　研究コーディネーター
妹尾　啓史 東京大学大学院　農学生命科学研究科　教授
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高岩　文雄 農業生物資源研究所　遺伝子組換え作物開発センター　センター長
中静　　透 東北大学大学院　生命科学研究科　教授
平山　隆志 岡山大学　資源植物科学研究所　教授
福岡　浩之 農業・食品産業技術総合研究機構　野菜茶業研究所
福澤　秀哉 京都大学大学院　生命科学研究科　准教授
藤原　　徹 東京大学大学院　農学生命科学研究科　教授
松岡　　信 名古屋大学 生物機能開発利用研究センター　教授
松村　　健 産業技術総合研究所 生物プロセス研究部門　グループリーダー
持田　恵一 理化学研究所　植物科学研究センター
矢野　昌裕 農業生物資源研究所 QTLゲノム育種研究センター　センター長

■倫理・ガバナンス・アウトリーチ分野

梅垣　昌士 大阪大学　未来医療センター　特任講師
加藤　和人 京都大学　人文科学研究所　准教授 
河原　直人 早稲田大学　総合研究機構　主任研究員
洪　　賢秀 東京大学　医科学研究所　ヒトゲノム解析センター　特任助教
佐倉　　統 東京大学大学院　情報学環　教授
佐藤雄一郎 神戸学院大学　法学部　准教授　
富田　博秋 東北大学大学院　医学系研究科　准教授
増井　　徹 医薬基盤研究所　難病・疾患資源研究部　部長　
水島　　希 東京大学大学院　情報学環　特任助教
吉澤　　剛 京都大学　人文科学研究所　研究員
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