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1990 2002
30 14 8 8
30
-9 -10 -11  -13
-9 30
1 | UNIV CALIFORNIA 181
2] () 178
3 | APPLERA CORP 151
4 | ISIS PHARM INC 135
4 | PERKIN ELMER CO 135
6| (C ) 111
7 | BAYER AG 105
8 | HOFFMANN LA ROCHE AG 99
9 | AFFYMETRIX INC 96
10( ) 92
11 | AMERSHAM GE 91
12 | BECTON DICKINSON & CO 84
12 | EPIGENOMICS AG 84
14 () 83
15 () 76
16 | US DEPT HEALTH & HUMAN SERVICES 67
17 | CETUS CORP 66
17 | GLAXO SMITHKLINE 66
19 | INCYTE CORP 64
20 | MILLENNIUM PHARM INC 56
21 | CENT NAT RECH SCI(CNRS) 55
22| () 53
22 () 53
22 | MAX PLANCK INST 53
25 | INVITROGEN CORP 50
25 | UNIV TEXAS 50
27 | HARVARD UNIV 48
27 () 48
27 | ABBOTT LAB 48
30 | SANOFI AVENTIS 46
30
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20

-10
:1-20 , o :21-40 , [ :41-60 , :61-80 (
() 29 6 122 34 63
() o 5| 8 98 4 24
() 13| o 12 59 26 27
() 2|l 8 70 o 12 27
(D) = 6 51 24| o 14
() o 5| 7|lo 35 25 |0 11
() 4 17| o 25| o 13 17
() 12 27 | OO 18 6| o 15
() 38 1] o 16
() 1 17|00 18| 10 6
) o 6 o 30 2|l o 11
() 9 o 29 3 2
() - o 8 5 14 3 8
() 28 8 5
() 2 14 17 7
() 4o 11 10 1 6
() 1 2| 18 7 4
() 3 2|l 21 5 1
() 4o 11 5 2
() 3 1 8 6 6
UNIV CALIFORNIA 24 23 123 31 46
APPLERA CORP 13 45 71 34 33
PERKIN ELMER CO o 7 50 67 40 42
I1SIS PHARM INC 3 106 10 29
AFFYMETRIX INC 4l o 11| o 29 68 21
BECTON DICKINSON & CO 10 42 47 8| o 16
US DEPT HEALTH & HUMAN SERVICES 14 16 47 20| o 16
CETUS CORP 4 5| o 22 36 17
INCYTE CORP o 8 38 13|o 15| o 16
MILLENNIUM PHARM INC 2 4 14 39 7
BAYER AG o 6 38 46 5 34
HOFFMANN LA ROCHE AG 4 62 67 | O 11 47
AMERSHAM  GE 11 15 75| o 15 21
EPIGENOMICS AG O 8 76 51 |0 11
GLAXO SMITHKLINE 17 | o 9| o 32| o 12 30
CENT NAT RECH SCI(CNRS) 0 5 4 52 o 14 28
MAX PLANCK INST o 8 2o 3| 10 28
SANOFI AVENTIS 10|l 7] o 28 8| o 12
NOVARTIS o 7 6 36 | O 10 17
EVOTEC OAl 2 37 6|1 9
1990-2002 WPINDEX(STN) 2005.01.20
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-13 SNPs
10
1 | UNIV CALIFORNIA 123
20 () 122
31() 98
4 | EPIGENOMICS AG 76
5 | AMERSHAM GE 75
6 | APPLERA CORP 71
71C) 70
8 | HOFFMANN LA ROCHE AG 67
9 | PERKIN ELMER CO 63
10 | ( ) 59
1 | AFFYMETRIX INC 68
2 | EPIGENOMICS AG 51
3 | PERKIN ELMER CO 40
4 | MILLENNIUM PHARM INC 39
SNPs 5 | HYSEQ INC 38
6 | CETUS CORP 36
701 C) 34
7 | APPLERA CORP 34
9 | UNIV CALIFORNIA 31
10 | ( ) 26




TLO

1992 2002 10,766
80,387 13.4 TLO 1,019 1.3
2000 2002 299 3.8
-14
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
6 4 4 6 3 18 27 46 99 112 113 438
TLO 5 16 60 89 118 288
TLO
12 17 6 4 7 13 16 25 49 76 68 293
59 54 63 69 67 84 79 105 129 126 152 987
133 114 103 92 129 83 143 179 201 196 195 1568
622 574 613 587 589 569 589 724 791 745 789 7192
5342 5752 5824 6163 6024 6389 6227 6633 7396 7360 6511 69621
6174 6515 6613 6921 6819 7156 7086 7728 8725 8704 7946 80387
TLO 18 21 10 10 10 31 48 87 208 277 299 1019
832 763 789 758 795 767 859 1095 1329 1344 1435 10766
1992 2002
JP-ROM 1993 2004
TLO
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-16
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97
36
TLO 2004.10.18 38 4
http://www.icon.pref.nagano.jp/f4_kenkyukikan/kenkyukikan.html
TLO TLO
TLO TLO( )
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2004.10.18
1980
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1984
1985/1986/ 1987[1988] 1989] 1990]| 1991| 1992| 1993| 1994 1995[ 1996 1097] 1998] 1999]| 2000| 2001 | 2002
2 1 2 2 5 2 14
1 2 1 7 8 1 2 22
3 2 2 2 2| 12| 10 1 2 36
4 3 4 1 1 13
7 5 4 16
4 3] 11 6 5 29
2 3 1 2 2 10
1 1 1 1 4
2 1 1 1 2 2 2 14
1 1 1 1 1 3 8
2 2 4
1 1 1 1 1 2 5 12
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2] 1 1 4
1 4 2 2 1 10
3 3 6
0
3 3 6
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20 -19
-19

1 | UNIV CALIFORNIA ( ) 284 181 1

2 | HARVARD UNIV ( ) 145 48 27

3 | NAT INST HEALTH ( ) 137 67 16

4 | UNIV WASHINGTON ( ) 113 27 65

5 | UNIV TEXAS ( ) 84 50 25

6 | MAX PLANCK INST ( ) 82 53 22

7 ( ) 71 19 102

8 | UNIV WISCONSIN ( ) 68 23 83

9 | UNIV PENNSYLVANIA ( ) 64 16 119

10 | CENT NAT RECH SCI ( ) 63 55 21

11 | UNIV MICHIGAN ( ) 59 15 127

12 | UNIV CAMBRIDGE ( ) 58 11 194

13 | CORNELL UNIV ( ) 57 35 39

14 | UNIV NEW YORK ( ) 56 15 127

15 | BAYLOR COLL MED ( ) 54 26 72

16 | JOHNS HOPKINS UNIV ( ) 52 33 45

17 | YALE UNIV ( ) 48 21 91

18 | STANFORD UNIV ( ) 47 27 65

19 | MASSACHUSETTS INST TECH ( ) 45 27 65

19 | US DEP AGRI(USDA) ( ) 45 7 > 200

1990 2003 HCAPIus(STN)
1990 2002 Derwent WPINDEX STN
7 20
15 102
TLO
TLO
-20

-20 5
1 71 | UNIV CALIFORNIA 284 | MAX PLANCK INST 82
2 31 | HARVARD UNIV 145 | CNRS 63
3 30 | NIH 137 | UNIV CAMBRIDGE 58
4 25 | UNIV WASHINGTON 113 | KAROLINSKA INST 27
5 23 | UNIV TEXAS 84 | INST NAT SANTE RECH MED 26
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1980 2004 HCAP1us(STN) 2004.12.28

Micro Total Analysis Systems JTAS Lab-0On-a-Chip

PCR
1994 International Conference on Micro
Total Analysis Systems 2004 LI TAS2004
29.2

-22 4 TAS2004
125 29.2 19 4.4
112 26.2 18 4.2
34 7.9 17 4.0
25 5.8 58 13.6
20 4.7 428 100.0

I TAS2004, Sep. 26-30, 2004, Malmo, Sweden
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DNA DNA
-26
2001 2002 2003 2004
DNA 724.6 602.9 631.7 572.5
45% 38% 37% 33%
DS - 262.1 322.6 352.5 430.9
16% 20 21% 25%
222.7 285.2 355.1 414.8
14 18% 21% 24
253.1 236.9 202.9 202.4
DNA PCR 16% 15% 12 11%
157.0 156.4 140.7 120.5
10% 10% 9% 7%
1,619.5 1,604.0 1,682.9 1,741.1
* SDS=Sequence Detection System DNA
AB  annual report
Alejandro Zaffaroni
DNA DNA
=27
B e L L Lk E L T 00000 om0 e .,“ P.Brown
@ |
; Y H v [ \
:[DNA -
L.Read
: DNA : Functional
: : Analysys
( o Genotyping
Alejandro Zaffaroni \ SNPs j
r t
AKornberg P.Berg
AGoldstein
\ C.Dejevassi)
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-28 Alejandro Zaffaroni
Alza 1968 Drug Delivery
DNAX 1981 Molecular immunology
Affymax 1988 Drug discovery
Affymetrix 1993 DNA
-29 Scientific Advisory Board Affymetrix
Affymax
Arthur Kornberg
DNA
Paul Berg
Avram Goldstein
Carl Djerassi
Syntex
-30 Operating Member
L. Read Affymax
*
L. Stryer (Biochemistry, by L.Stryer
* sabbatical
S. Fodor uc
Post Doc *DNA
P. Schultz uc
M. Pirrung
-31
FODOR, S P A 44<:£Z>PC 6 6)—@—9 & I I 1
MCGALL, G H TR 10)-6)—o 12 )44%%¥44<1
LIPSCHUTZ, R J 6 )7 H 14 H4 D I
CHEE, M S 5—6—@(8)(6)®
STRYER, L 19 )07 g @ o
BARRETT, R W 2
LOCKHART, D J
HOLMES, C P
RAVA, R P
PIRRUNG, M C 19
WINKLER, J L
GINGERAS, T R
HUBBELL, E A
DOWER, W J 4
READ, J L 15
TRULSON, M 0
BARONE, A D
BALABAN, D J
MORRIS, M S
GOLDBERT, M
SCHATZ, P J
su, X

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002




DNA -32 -33

-32 DNA
USsP
CEQ2000XL Beckmann Coulter 11
Mega BACE Amersham Biosciences 54
ALFexpress Amersham Biosciences 33
ABI PRISM 310 Applied Biosystems 78
ABI PRISM 3100 Applied Biosystems 3
DNA ABI PRISM 3110 Applied Biosystems 1
ABI PRISM 3700 Applied Biosystems
ABI PRISM 373 Applied Biosystems 52
ABI PRISM 377 Applied Biosystems 268
DSQ-2000 1
Long-Read Tower Visible Genetics
SQ5500 5
1991 2004 10
1998
81.5
GE 16.9 2 98.4
-33
DNA
90
80 O ABI PRISM 310 |_|
O ABI PRISM 373
70 E ABI PRISM 377 |—
O ABI PRISM 3700
60 B Mega BACE | |
50 O ALFexpress -
W SQ5500
40
30
20
10 |
0 D |
1996 1997 1998 1999 2000 2001 2002 2003
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Martin Gellert

PCR
PCR

-34

DNA

1995

DNA

James Watson Francis Crick

Arthur Kornberg  DNA 1967
DNA 1980
Kari Mullis
PCR
-34 1990
1990 DNA
RORRO 1
@ 1
@
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
-35
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-35

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993
US4683195
US4683202
PCR US4800159
US4965188
Cetus
LCR
TAS US5494810 AFLP LLA
EP0623683 Cornell Res. | EP0534858 US6027923
Siska Foundation, | Keygene Bio Rad
CALTECH
gapLCR
US5427930
Abbott
L____________J TMA SDA
bDNA NASBA CAR
US4775619 CEEETy US5409818 US6027897 s
- Stanford . Becton
Chiron Cangene Digene e
U Dickinson
Re ?Ezase Enhanced RCA
an I?fication NASBA US5354668
P US5130238 Auerbach
LTI Cangene Jeffre
Columbia U g Y
3SR
EP0778352
Siska
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
O - Ampdirect
Ampdirect (6/C
PCR JPo009967 1P20001352982
D;'gﬁzzat LOR MAPH | Suppression-
pPCR W09731256 W0200053804| based PCR
W09615271 Cornell Res. ] 0200188174
Abbott Foundation Nottingham Boston U
MLPA
EP1130113
MRC-
Holland
L___________J 1PA MDA
TRC L-RCA LAMP ICAN OSNA
IP3572340 | Us5854033 | USSB46717 US3313358 | JP3433929 US2004161742  £py 464609
Third Molecular
Yale U -
Wave Staging
PALSAR
JP2000201687
PNA
dDNA  RCA
EP1073766
Boston U
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DNA Applera
Corporation Applied Biosystems(AB) GE Healthcare Amersham Biosciences
Beckman Coulter LI-COR SpectruMedix
DNA

-36 DNA
20
18 ——AB
16 —&— GE)
14 —
12 —O— Li Cor
10 =¥ SpectruMedix
g | ——
6 - —-—
4 b ——
s L —h—
0

1998 1999 2000 2001 2002 2003

Applied Biosys || 1 =73 |

750 /10 ,16 200 /1 ,36

DuPont| Li Cor 4200L-2 4200L-26 | 2000/

30 /4 12 T/

IAmersham BIOSCIl
700 /8 ,10 500 /3.5 700 /2.5 ,8
SQ-3000 [ SQ-5500 ] [ SQ-5500E ]
300 /3 ,8 1000 /20 B 700 /8 .
10 12

DSQ-500, 1000 DSQ-1000L | 1000 0/17
1
15 /1,80 /8
[SQ—ZOOOL] [ SQ-600 ] 350 /3.5

| | | I I I flooo /20 |.10 I |
1986 1988 1990 1992 1994 1996 1998 2000 2002

[ ABI 3700 ] [ ABI 3100 ] [ABI 3730XL]
500 /1 96 1000 /3 96
16
[MegaBACElOOO] [MegaBACEAOOO] [MegaBACE4500]
9 ,600 / 230 /24 9
Beckmann CouIterI [ cecaono ]384 =3
8 ,500 /2 8

oato0 23 / 384

500 /1.5 ,48
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DNA 1000
2004
5 $100,000
$1,000
$100,000 $1,000
=37 -38
-37 $100,000
Stevan B. Jovanovich, Microchip | $610 Microbead INtegrated DNA Sequencer
Biotechnologies Inc., Fremont, Calif. 3 (MINDS) System
Gina L. Costa, Agecourt Bioscience | $540 Bead-based Polony Sequencing
Corp., Beverly, Mass. 3
Kenton Lohman, 454 Life Sciences | $200 Massively Parallel High
Corp., Branford, Conn. 2 Throughput, Low Cost Sequencing
Marcel Margulies, 454 Life Sciences | $500 454 Life Sciences Massively 50Mb/
Corp., Branford, Conn. 3 Parallel System DNA Sequencing 400
John Williams, LI-COR Inc., Lincoln, | $250 Single-Molecule DNA Sequencing
Neb. 3 Using Charge-Switch dNTPs
Michael L. Metzker, Human Genome | $200 Ultrafast SBS (Sequencing by
Sequencing Center, Baylor College of 3 Synthesis) Method for Large-Scale
Medicine, Houston Human Resequencing DNA
Stephan R Quake, Stanford University, | $180 High-throughput, Single-Molecule dNTPs
Paolo Alto, Calif. 3 DNA Sequencing
Mostafa Ronaghi, Stanford Genome | $180 Pyrosequencing Array for DNA
Technology Center, Palo Alto, Calif. 3 Sequencing
Jingyue Ju, Columbia University, New | $180 An Integrated System for DNA
York 3 Sequencing by Syntehsis
Peter Williams, Arizona  State | $170 Multiplexed Reactive Sequencing of
University, Tempe 3 DNA
Steven A. Benner, University of | $80 Polymerases for Sequencing by
Florida, Gainsville 3 Synthesis
Amit Meller, Rowland Institute at | $60 Ultra-fast Nanopore Readout
Harvard University, Cambridge, Mass 2 Platform for Designed DNA ™~ s
-38 $1,000
J. Michael Ramsey, University of North | $200 Nanotechnology for the Structural DNA
Carolina, Chapel Hill 2 Interrogation of DNA
James Weifu Lee, Oak Ridge National | $70 Computational Research & Develop.
Laboratory, Oak Ridge, Tenn. 3 for Rapid Sequencing Nanotenhnol.
$75 Experimental Research & Develop.
3 for Rapid Sequencing Nanotechnol.
Scott D. Collins, University of Maine, | $85 High-speed Nanopore Gene
Orono 2 Sequencing
Steven A. Benne, University of | $80 DNA Sequencing Using Nanopores
Florida, Gainsville 3 DNA
Andre Marziali, University of British | $65 Nanopores for Trans-Membrane
Columbia, Vancouver 3 Bio-Molecule Detection
Stuart Lindsay, Arizona University, | $55 Molecular Reading Head for DNA
Temple, Ariz. 3 Single-Molecule DNA Sequencing
Ronald W. Davis, Stanford University, | $45 Single Molecule Nucleic Acid
Stanford, Calif. 2 Detection with Nanopipettes
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SNPs The SNP Consortium HapMap Project
SNPs single nucleotide polymorphisms
SNPs
0,1 SNPs
3
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SNPs 199

HapMap Project 2002 10 3

The SNP Consortium
HapMap Project

9 2

Third Wave Technologies INVADER™  SEQUENOM MassEXTEND™
system  PerkinElmer AcycloPrime™-FpP ParAllele BioScience molecular
inversion probe Illumina BeadArray™

genotyping HapMap Project
5
DNA
SNPs
SNPs
SNPs genotyping
-40 HapMap Project SNPs
I1996 I1997 I1998 1999 2000 I2001 I2002 I2003 I2004
Project SNP Consortium HapMap
1992.12 1996.01
INVADER™ 2001.06
(Third Thirdwave Tech. | | Third Wave Tech Thid Wave Tech.
WaveTechnologies) DNA Invader MAP™
(Cleavase™)
1992.12
US5888780
Third Wave Tech.
Cleavase™
1995.03 1996.10 2002.12
MassEXTEND™system US6221601 US5885775 Sequenome
(Sequenom) Sequenom Perspective Mass ARRAY™
PROBE Bioscience
1 -MS
AcycloPrime™FP Uslggg402485 Uégffgooﬁm Perli(r]loél.elr%er&

(PerkinElemer)

New England Biolabs

DNA

1991.03
Us5888819
Molecular Tool
Primer extention
SNP genotyping

1991.03
US6004744
Molecular Tool

Primer extention

Univ.Washington LION Bioscience

Acyclo Prime-FP™

SNPs genotyping

Molecular

inversion

probe
(ParAllele Binscience)

200111
EP1456416
ParAllele Biosci.

2003.02
W02004029223
ParAllele Biosci.

Molecular inversion
probe

2002.10 2004.05

Baylor College Megallel™

HapMap NCI

1999.04 2000.02 2002.06
BeadArray™ EP1196630 US2003003490 W02004001062 2003.08
(lllumina) llumina llumina lllumina SNP-based Linkage
Panel™
SNP genotyping /genotyping 200402
SNP genotypint
LI BeadLab™
CNG
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DNA
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1998

2002
2002
DNA
Oxford Gene Technology Affymax/Affymetrix
PCT 15 Oxford Gene/ISIS
2 Affymax/Affymetrix 9 Oxford Gene, Affymetrix, Stanford
-42 DNA 15
OXFORD GENE
W08910977 TECHNOLOGY, ISIS 19880503 266 56
INNOVATION
US5744305™ AFFYMETRIX 19890607 400 cm2 263 76
“ AFFYMAX
1)
US5424186 TECHNOLOGIES 19890607 255 54
AFFYMAX
W09210092 TECHNOLOGIES 19901206 240 34
AFFYMAX
-
W09015070 TECHNOLOGIES 19890607 229 35
AFFYMAX
US5252743 TECHNOLOGIES 19891113 201 48
W09702357 AFFYMETRIX 19950703 187 26
AFFYMAX
1109210588 TECHNOLOGIES 19901206 US5800992 2 174 36
AFFYMAX
W09511995 TECHNOLOGIES 19931026 157 38
CETUS
W08911548 CORPORATION 19880520 144 37
MASSACHUSETTS
W09322678 INSTITUTE OF 19920423 143 35
TECHNOLOGY
W09727317 AFFYMETRIX 19960123 133 52
THE PUBLIC
HEALTH RESEARCH binary oligomer binary array
W09317126 INSTITUTE OF THE 19920219 131 39
CITY OF NEW YORK PCR
W09003382 ISIS INNOVATION 19880921 129 22
W09535505 THE LELAND
STANFORD JUNIOR 19940617 123 46
UNIVERSITY
D
Aureka(MicroPatent)
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FDA

pharmacogenomics
2005 22
"Guidance for Industry: Pharmacogenomic Data Submissions”
FDA
DNA DNA
DNA
-43 1997
2001 2002

DNA DNA

-43 DNA
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