





Web






7% 35%

26%

12%

217

7

12

25

57

15

12

14%

70%

217

28

153

30







DNA

DNA

DNA

DNA

DNA

DNA

DNA
DNA RI

DNA Chip Protein Chip

PCR

X

DNA




DNA

GC/MS NMR(JEOL GSX-400)
DNA DNA
DNA
SPring-8 DNA
FT-1CRMS FT-NMR X
NMR DNA
DNA
DNA ICCD
FACS
cT cT

functional MRI

near infrared spectroscopy




PCR

cT
DNA
F2000 cb
DNA
DNA
X
X Auger AFM

FT-IR




SEM-EDX X

ICP

Isotope Ratio Mass

Spectrometer (IRMS) DNA




FT-NMR MULDI-TOF
FT-NMR
FT-I
FTIR DSC
(ICP) |y
XPS AFM
Si-MOS
)
X AFM/STM

10




1pm

10pm

EPMA

11




FT-NMR

FT-NM

C-MOS

FT-IR

EDX

12




Zygo

Electron Probe Micro-Analyzer,
EPMA

ICP

ICP

13




14



i l//z
6%
28% 9 y
8 28% 23% 16%
| | | |
- :
30% 39% 21% A% 5%
: | | | |
:
25% 24% 24% 21% 6%
n ; n n
0% 20% 40% 60% 80% 100%
7 3
76 25% 24% 24% 21% ™
1 27% 18% 18 27% 9%
23 26% 30% 26% 13% 4
56 30% 39% 21% 4% 5%
15 27% 27% 13% 27% ™
5 60% 20% 20% 0% o
7 29% 43% 145 14% %
7 14% 14% 29% 29% 145
12 33% 8% 33% 17% 8%
212 28% 28% 23% 16% 6%

15




[
10K 25% 50% 13% T
9% 27% 46% 16% 2%
11% 27% 48% 11% |4%
] I I I
0% 20% 40% 60% 80% 100%
s 11% 27% 48% 11% 4%
11 9% 36% 27% 27% 0%
21 0% 33% 62% 5% 0%
56 9% 27% 46% 16% 2%
15 13% 20% 33% 33% 0%
5 40% 0% 60% 0% 0%
7 14% 0% 86% 0% 0%
7 0% 14% 71% 14% 0%
12 8% 17% 67% 8% 0%
209 10% 25% 50% 13% 2%

16




i i
12% 304 28% 19% | 104
15% 4TH 27% 5% 5%
5% 214 31% 27% 16%
a | ] ]
0% 20% 40% 60% 80% 100%
| |
26% 26% 36% 12%
O 16% 32% 16% 37%
5% 21% 31% 27% 16%
I I I I
0% 20% 40% 60% 80% 100%

17




75 5% 21% 31% 27% 16%
11 0% 27% 36% 27% 9%
21 14% 33% 29% 5% 19%
55 15% 47% 27% 5% 5%
15 13% 33% % 40% %

5 60% 0% 0% 40% 0%

7 43% 14% 14% 14% 14%

7 0% 29% 43% 14% 14%
12 8% 17% 50% 17% 8%
208 12% 30% 28% 19% 12%

18




40% A

30%

20% 38%

ANERNERN

10%

0%

60%

40%

30%
40%

30%

20%

20%

AN

10%

19



l l l
DNA 50
9% 324 50% 5%
A
DNA o 21% 25% 46% 8%
- T T T T T T
10% 43% 38% 5% 5%
I I I
- b
6% 28% 33% 17% 17%
-0 1 - 1 1 ]
14% 48% 38% obb
L 51% 23% 8% By
x x a a a x x x
L 1 0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
| { {
1% 99%
- | |
14% | 80% [ 5%
S R R R
37% | 41% | 23%
S R R B
44% 56
- | | |
7% | 23%
' | | | |
|
o 86% | 6% |
] [ i I
o
0% 20% 40% 60% 80% 100%

20




0
16% 59% 11% 14%
15% 43% 12% 29%
l } i l |
0% 20% 40% 60% 80% 100%
624 .
17% 13 8%
11% a7% 10% 3%
o 20% 40% 60% 80% 100%
60% 15%
S 1%
20% 40% 16% 2%
0% 20 40% 60% 80% 100%

21




2 3 0
25% 2% 35% 10%
21% 28% 37% 10% | 3%
0% 20% 40% 60% 80% 100%
I — LA
- a3 24% - 16% 31% 40% 135
0% a5 s o 21% 3% 33% 13%
0% 0% 0% o 100 0% - 40% 60 80% 100%

22




1.5

23

academic discount

DNA



24

e}

EURO-DOLLAR



25



26



o O O O

3%
13%
8% 27%
0% 20% 40% 60% 80% 100%
22%
34%
0% 20% 40% 60% 80% 100%




0%

40%

4%

49%

0%

20% 40%

60%

80%

100%

35%

45%

0%

20% 40%

60%

80%

100%

28




3

31%

39%

38%

29




= |

=

30



(1) in vivo

)
©)
in vivo
in vivo L
in vitro
in silico in
silico
mRNA
S-S - (SH)2
S-S
- (SH)2
0.2
M
MRI X CT CT

31




X AFM
DNA RNA) DNA RNA)
DNA
RNA)
2
realtime
ATP
realtime
X
mRNA
foldding amino acid
in vivo
in vivo
MRI

32




DNA

DNA
( )
GC Olfactmeter
GC/MS
_ supercomputer base
13-C MRI MR
. algorithm
mapping
FTICRMS
2-4

NMR

33




MRI

DNA

DNA

DNA

DNA

FT NMR

34




RF

MR spectrocopy
emission tomography(PET)

positron

CT

in situ

situ

35




GFP

GFP

DNA

36




TH

100Ghps

>100GBps)

FIB

AD

fs)

LSI

10nm

psec

37




ppb

MS

GC-

MS

38




AFM

AFM

1nm

100nm

nm

39




0.1nm

0.1nm

SPring-8

1nm

lum

SQUID

CCD

40




100nm

CCD

Combinatorial Chemistry

Micro Reactor

NEXAFS 30nm

100nm

nm

PEEM

10nm

41




NMR
MRI
NMR
X (<100nm
1.0 nm
1.0 nm EDX
10fA
0.05nm
STEM
SEM
SPM SPM
TEM
SPM

42




TF-MS

MRI

ppt

43




0.1 1nm

100m

10cm

32

A/D

44




(SEM)
(AFM) (STM)

K-GPS

K-GPS

CCD

45




46



MRI

47



2 3

48



49



50



0.1

1 2 4 5
6 7 9
0.2
1 3.5
x 20 300,000
2 UNITY  INOVA
200 900

51



2

1000

Q.3

O o O T 29 p

T o O T 9

b.7 8

d.2 3

10

o O T o

o O T o

52



1000

S

Q.4

T 0 O T O %

T 0 O T O %

1000

S

1000

53



S

T O O T

T O O T

Q5

T O O T

T O O T

T O O T

54



T O O T

T O O T

T O O T

T O O T

Q6

10

10

55



EHA1E)

1
1
2
3

2
1 oo
2 feXe)
3

6 D@B) 1000

4 I I 2 I -
Q7
2000
=
1 2]

56






