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(i) MG1655

Blattner

1997

MG1655

DNA

1997 MG1655
W3110

MG1655

300
MG1655
A
PCR
M13
DNA

Results of confirmation

K12

w—— all conflicts are found in

9bases ORF
349bases no conflicts
340bases — Which strain was the origin of conflicts 7

W3110 1lbases W

5base : Kohara' s clone origin
6base : an assembly error

K12 329bases MG
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1940

349
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K12
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ORF
1 ORF
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ORF 2
PCR
pCA24N N
GFP
IPTG
GFP  Notl
PCR
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ORF
400

ORF

His

cis

GFP
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(2)

ORF

1)

ORF

ORF

DNA

GFP

GGCCCTGAGGGCONNN . . .NNN CTATGCGGCCGC . . . AAATAAGCGGCCGCTAA

=AlaLeuArghl a:
l Nodl digestion and self ligatisn

_ WatT__

GGCCCTGAGGECONNN . . . HEHCGGCCTATGCGECCGOTAA
~AlaLeuArgnlalessumees Gly LeuCy sGlyAr gl

Gateway

430

COG

ORF
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F
(i) ColEl ori  pri
DNA
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DNA
(i) Ptac/lacl®
SD
-20 bp
IPTG
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PNT3
ORF
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pNTR-SD pNTR-SD
ORF
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ORF IPTG
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ORF N C
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ORF
100 ORF
pPNT3
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pNTR-SD

C
ORF

477  ORF

SD

ORF

(2

1)

(i)
(ii)
(iii) 2

(iv)
(v)
(vi)

(vii)
(viii)
(ix)

)

Sl

ORF

pNTR-SD 1,079

PNT3
FrecA

1997 1
4,300 ORF

14

SD
N
4,306
pNTR-SD
pPNT3
4,306 3,227
ORF PCR
DNA
2 ORF
1
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Long PCR
DNA
ORF N
Long PCR
PCR
PCR LA Tag
9700 PCR Mg®

D
2 3
4 PCR
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(6)

ME)© (10

! ADNA
O m nkTnl0

\/ Q 28°C 4 N
¢
min £Tn10 Km M + /mniF"

/ clts857

mini-Tn10 (Km) A Tnl0
Tnl0 DNA
mini-F
(1) ORF anotation
2

3)
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(4)

mini-Tn10 pKP2372 N. Kleckner

pNK 2859 Km?
Km lacZa Para
pBR322 mini-R
pKP1588 St
W3110(A) KP7600
KP7600
W3110(A)
lacl“laczDM15gal1gal2
DNA
clts857
mini-R pKP2374
sacB
4?7 6 100kb
#120? #129
mini-Tn10 192
Tnl0 DNA
ORF 98
93 ORF
5 ORF
1
ORF
RNA 8
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3 rRNA 5 tRNA
1 4
tRNA 101
ORF 96 95%
2 192
384 572
PCR
Long PCR DNA
476 462
135,000
K12 W 3110 m hiTnl0
ORF 4403 100
Tnl0 2
arN A tRNA 92
105
ORF 4185 100
3837 871 917
1,400 o 83
154 37
ORF 194 46
135,000 3600
( 8200
58,500
PCR
DNA
14
58,500 8,250
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2003

11 F. Blattner
4403 ORF
21 ORF
92 ORF fesil aceF TipA
105 rRNA
tRNA RNA
4, 185 hns ychA thrA
ORF
3,837
91.7 185 47 232
93 93
41 45
370
348
5 5
8.3
154 3.7 ORF
194 4.6 3,837
3,600
8,250 LB
425
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DNA

1,526 1461
80
2
CREST
6
CREST5
(i)
500 bp
1 kb
Barry Wanner (Purdue
University, USA) (Datsenko, K.A. and Wanner, B.L.,2000, Proc.
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Natl. Acad. Sci. U.SA. 97: 6640)

bp

RED

(i)

in frame

21

21

50
(bp)
(iii)
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BW25113

LB 37
200 400ng DNA
100
1,000 8
PCR PCR
primer (k1, k2)
primer
DNA 96
PCR
(iv)
K-12 4,432
ORF IS 139  ldr
4 2,334 1,955
11 1
8 PCR
2
(Non-essential) "KO
Collection”
3,886 PCR
1
(Quasi-essential) 63
(Essential)
265 460 PCR
75
(Essential) (Quasi-essential)
328
(Non-essential) PCR IS ldr
4,029
2)
PEC (Profiling of
Escherichia coli chromosome) database
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(http://shigen.lab.nig.ac.jp/ecoli/pec/index.html)
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1,794

5) 619
552

4,085 11

44% 1,964
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(i)

1.5kb

(A, B)
(664BSCK2)
Km
MG1655 rpsL polA12
42 664BSCK2
Cm
A B
35 Km Sm
1 ORF
2
3
1 163
76
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20 kb

CREST

4,000

3.2

(1)

30%

MGF (Minimum Genome Factory)

EcoCyc
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(i) XML

GenBank
)

(eXtensible

Language)

GXML
eXtensible

Language)

XML
Markup

(Genome

Markup

GQL (Genome Query Language)
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(i)
DNA

(©)

(b)

sufD

malS

(@)
(b)

@

(©

sufA, sufB,

29



(iii)
EcoCyc KEGG

EC

192

1,465

DNA RNA
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(iv)
EcoCyc
KEGG

EC

(J. M.
Peregrin-Alvarez, et al., Genome Res. 13, 422-427, 2003)

(2)
XML
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(1) tRNA

a
g@ M a a M«
Trp Phe lle
Pro Leu,Arg,Ser
M
g@[ ]
VA AV[Z']
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SD[Z'] z zZ  AV[Z]
/SD[Z']
Xj z cov(Z’ i)
var[Z']  var[X]]
r(Z', Xj)=cov(Z' Xj)! V var[Z']var[X]]

Kohonen self-organizing maps SOM

1,J IXJ

batch-learning SOM:BLSOM SOM( BLSOM)

CG%
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Esherichia coli tRNA tRNA

Bacillus subtilis

BLSOM
AAAMM AA AM MA
MM 2 101 0.50,0.25,0.0,0.25
100
SOM
(i)
A 1
B
C
Mycoplasma
Chlamydia 21
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(i) 19

300

Mycobacterium tuberculosis Chlamydia

pneumonisae  Chlamydia tracomatis 4
10 5 5
DNA
(i)
E.coli, S
typhimurium, A hydrophila
Arg(CCG)-His(GUG Leu(CAG)-Pro(UGG)

Leu(CAG)-Pro(UGG)  Arg(CCG)-His(GUG

tRNA

(v) 10 100 91 BLSOM

6,000

35



100

6,000 20
10
(v) SOM( BLSOM)

Category Species Species (1.j)
Proteobacteria | Escherichia coli K12 MG1655 3913 A E coli 3913 75-79; 0-20
y Haemophilis influenzas Rd 1548 A | H. influenzas 1572 0-20; 0-20
subdivision Xyella fastidiosa 2041 C

Vibrio cholerae chromosome 3235 B

Pseudomonas aeruginosa PAO1 5255 A

Buchnera sp. ASP 523 C
Proteobacteria Nessria meningitides strain MC58 1678 B
3 subdivision Nessria meningitides serogroup A | 1747 A
Proteobacteria | Helicobacter pylori 26695 1391 B | H. pylori 1392 20-50; 0-20
other Helicobacter pylori strain J99 1372 B | H. pylori J99 1372
subdivision Compylobacter jejuni 1491 A

Rickettsia prowazekii Istrain Mdrid | 733 C | R prowazekii 733 0-5; 20-30
ram-positive Bacillus subtilis 3267 A | B. subtilis 3788 30-60; 20-60
bacteria Bacillus halosurans C-125 3558 A

Mycoplasma gentialium 460 B

Mycoplasma pneumoniae M129 658 B

Ureaplasma urealyticum 560 A

Mycobacterium tuberculosis 3675 C | M tuberculosis 3675 80-90; 20-60
Chlamydia Chlamydia tracomatis 833 C | C. tracomatis 833 10-30; 10-40

Chlamydia pneumonisae 968 C | C. pneumonisae 968 10-30; 10-40
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Chlamydia muridarum 743 C
Chlamydia pneumonisae AR39 853 C
Chlamydia pneumonisae J138 982 C
Spirochete Borrelia burgdorferi 772 C | B burgdorferi 772 50-60; 30-60
Treponema pallidum 917 C | T. pallidum 917 65-80; 20-50
Cyanobacteria Synechocystis sp. PCC6803 2909 B [ Synechocystis sp. 2909 50-70; 0-20
Radioresistant | Deinococcus radioduurans R1 2769 B
Hyper— Aquifex aeolicus VF5 1489 B
thermophilic Thermotoga maritina MSB8 1686 B
Archaea Methanococcus jannaschii d 1541 A 1 M jannaschii 1542 60-79; 0-10
Methanobacterium thermo- 1646 Blwm thermo- | 1646 70-90; 65-79
Utotrophicum delta H autotrophicum
Archaeoglobus fulgidus 2088 B | A fulgidus 2088 50-70 ;60-79
Holobacterium sp. NRC-1 1761 B
Pyrococcus abyssi 1692 B
Prococcus horikoshii OT3 2001 B | P. horikoshii 1973 10-30 ;55-79
Aeropyrum pernix K1 2619 A | A. pernix 2619 70-90 ;50-65
70-90; 60-79
DNA
E. coli A 67 x 10
P2 42 749 3.29
T4 271 | Gp 43
T7 60 |Gp5 118 3.43
B. subtilis SP B c2 185 | Y L 203 3.32
SPP! 102 95 3.31
PZA 27 |Gp2
M. L5 85 | Gp 44 40 3.44
tuberculosis D29 77 | Gp 44 29 3.39
H. Influenzae | HP1 41 87 3.38
)
(i)
in slico
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(i)

(iii)) tRNA
RNA

(iv) 2 AABAA
BAAAB [(AAAB,BA,BB)=(2,1,1,0)]

400 3 6,000 1,000 100
400 1,200
10
(1) DNA
DNA
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12 1980 -2002 600

SQL
941 401
153
248 941
70%
86
407

13 (class 1, Amino acid

metabolism; class 2, Biosynthesis of cofactorers; class 3, Cell envelope; class 4,
Cellular process; class 5: Centra intermediary; class 6, Energy metabolism;
cLass 7, Fatty acid/phospholipids metabolism; class 8, Nucleotide metabolism;
class 9:,Regulatory functions; class 10, Replication; class 11 Transport/binding

protein; class 12, Trandation; class 13, Transcription) 407

182 (44%) 1-13 225
225
ID57
(fhuA  fhuB)
|D152(yaiB-phoA-psiF) ID258(GItAB)  2-
|D321(bioBFCD)
|D401(SSUADCB)
| D402(ycbQRST) 1D462
|D542(sapCB)
|D593(paaD-267#1) ID772(ruvBA)

ID779(fIhEAB), 1D790(fliDST-amyA),
ID795(fliFGHIJKLMNOPQR)
|D899(NapHGADF) |D996(tal A-tktB)
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ID1134(recC-ptr-recB)
DNA |D1198(exbBD)
ID1213(ttdAB)  L-tartrate dehydrotase [1D1250(agaYBC)
1D1449(glyQS tRNA
ID1494(gIVCBG)  ID1576(frvBXR) PTS
ID1533(rffTMK) ID1730(fimEAICD)

2
DNA

minimal gene set

minimal gene set

3.3

1)

OCR
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4,500

Genobase
)
1)
PostgreSQL PHP Java
Perl

)
transcriptome
gene-protein index GFP
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1)

430
ORF
COG
DNA
()
37
30
3 4
0.1mM 1mM  IPTG 1
p1-
48 24 12 6
4 ftsA  ftsl  ftsw  ftsZ
ftsl IPTG
ftsA 0.1mM
IPTG FtsZ IPTG
IPTG 48
48 45
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45
2
lacl®
IPTG FtsZ
lac
IPTG
(i)
2
82 % ORF
18% ORF
2
Sil
N C
371
355 ORF
57% 1 ORF 18% 2 25% 3
ORF
/ORF COG
6% 37%
21% DNA
DNA
41
DNA

18%
18%
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(iii)

Ftsz

Ftsz

Microbiol, (2002). 148:103-112

Ftsz
Min
Ftsz
Ftsz-
Ftsz
dnak hscA
FtsZz
in vitro HscA FtsZ
Genes Cells,(2001). 6:803-814. Ftsz
ORF ftsE ftsY
FtsY FtsE
ORF COG
FtsE ABC
ORF

KdpA Kup TrkH
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(2)

DNA

1)

100

Wanner

(2
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1)

DNA

100
2
MOPS
total RNA
cDNA
cDNA
LB MOPS ( ) 20 ,30 ,37 42
MOPS 37
rpoN
Total RNA cDNA
90
30
MOPS
90
CRP
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)
transcriptome
100

metabolome

1 ORF
MALDI-TOF MS

MALDI-TOFMS

SDS
MALDI-TOF MS ORF

Two hybrid
4,300 ORF
2,659 Bait
2,298 Prey 2,054
11,531
ORF
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(2)

ORF

1)

4,352

GFP

561
517

GFP

30
CCD

335

48

RNA

ORF

92%

v4 3/4



Ftsz
FtsZz

(2)

1)
K-12
4,432 ORF
44 1,964

TCA
90 5
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85
96 LB MOPS
9%

96

(2)
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1)

mukB

170kDa
MukB N C
MukB
MukF  MukE
10 MukB,
SbcC, YibP, YigN, YiiU, YjeP, YbiO, AefA, YbdG, YggB
MukB SbcC recBC
5
UPFO003
3
YibP
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YibP (427 47.4 kDa)

N (Pro22~Ala40) C
YibP
?
N
C
M37 ? ()
yibP
yibP
(Ichimura et al., 2002)
yibP
yibP
yibP 0.5%NaCl L
37° C 42° C 1%NacCl
1%KCI, NaCl + KCI 5% betaine (glycinebetaine)
42° C
10% sucrose 42° C
42° C YibP 30° C
yibP 42° C
yibP 42° C
SOS SulA/SfiA
YibP Gly280-Arg427
yibP
YibP C
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YibP His6
Western blotting  YibP-His6
«( A
protenase K
protenase K
( B) YibP-His6
PhoA
C pIT401 YibP
PhoA plT402 YibP Metl-Tyrl62 PhoA
XP
PhoA
PhoA ?
YibP-PhoA
PhoA
YibP-His6
YibP-His6 b
b
C
b
RELEELNV ATP
zinc ion
Mg
EDTA
His
protein A-Sepharose
YibP-His6
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YibP-His6

protease K

YibP

Metl-Met87

YibP-Pho

10 mM



YibP-His6
YibP
(2)

1)
RNA
small stable RNA

tRNA

(i)

tRNA

Komineet al., J.

Mol.Biol., 212,
579-598, 1990
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YibP

tRNA

RNA

RNA

tRNA



(ii) tRNA tRNA

CAA
CAG tRNA CGA
CGG CUG
CGU CCU CCcC
tRNA
tRNA
CAA CGA tRNA
tRNA
CGA tRNA tRNA™™,
CGU
tRNA
/A CREST
lipid A
htrB tRNA™,
tRNA™,  htrB
tRNA Mohri et al., J.
Bacteriol., 185, 1276-1279, 2003 CAA
tRNA tRNA  tRNA
miaA gidA
Nakayashik
i & Inokuchi,
J. Bacteriol.,
180,
2931-2935,
1998
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tRNA

(iii)) tRNA tRNA
tRNA

tRNA
31

base-pairing
pairing
tRNA

5/5 4/5
tRNA
tRNA

(v)  tRNA
0157
tRNA

E. coli K12
344558
344638

tRNA

GGA tRNA
tRNA
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tRNA

0157
2 tRNA
tRNA  K-12
0157
Kanjo & Inokuchi, DNA Res,, 6, 71-73, 1999
(v) tRNA tRNA
45 4
tRNA
tRNA
3!
tRNA
tRNA K-12 tRNA
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(vi) Small Stable RNA
RNA

10Sa RNA
RNA
RNA
tRNA
tRNA

in vitro in vivo

Komine et al., PNAS 91,
9223-9227, 1994
10SaRNA tRNA

RNA
tmRNA
tmRNA
W3110  ssrA:Km"® thyAwo.0 hisSe
tmMRNA Ts tmMRNA
40 Thy His"
tmRNA
E. coli
RNA
(vii) hem
tRNA
tRNA
hemK Nakayashiki

et al., GENE, 153, 67-70, 1995
hemK
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hemA prf
(protein release factor)
Nakahigashi et al., PNAS 99, 1473-1478, 2002

(viii) tRNA
RNA
tRNA
tRNA
)
RNA
tmRNA  "trans- trandation”
tmMRNA
tRNA
6
tRNA
tRNA tRNA
tRNA
hemK
CREST
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1)

2

10

12
15 11

10

12
13 3
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CREST 11 7
15 11
H14.6-
( ) CREST 11 4
15 11
CREST 11 4
15 1
CREST 11 4
14 3
10 12
14 3
Mohammad 10 12
Arifuzzaman 13 3
10 12
12 3
11 1
12 12
CREST 12 12
13 3
11 7
12 9
11 4
13 3
13 4
15 11
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13 4
14 3

13 4
14 3

13 4
15 3

CREST

13 4
15 3

14 4
15 3

14 4
15 3

14 4
15 11

CREST

14 4
15 11

CREST

14 6
14 9

CREST

15 1
15 11

13 4

15 11
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13

15

11

13

15

13

14

CREST

13

14

14

15

11

CREST

13

14

14

15

11

CREST

15

15

11

10

14

11

CREST

11

CREST

11

CREST

12

14

11

CREST

12
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CREST

12

13

12

14

12

14

13

15

14

15

10

12

15

11

10

13

12
13

14

2 4

13

10

12

15

14

15

11

11

Aaron J. Stokes

11

12
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11 4
13 3

11 4
14 3

13 4
15 11

12 4
15 11

15 4
15 11

15 4
15 11

14 4
15 1

14 4
15 3

10 12

13 3

13.4

10 12

13 3

10 12

13 3

10 12

13 3
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10

13

12

10

13

12

10

12
15

CREST

11

13

10

12
15

10

12
15

10

12
15

10

12
15

10

12
13

10

12
13

Elizabth L

Tenorio

12

13

10

12
15

11
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14

15 3

14

15 11

14

15 3

13

15 3

10

12
15 11

10

12
15 11

CREST

14.6-

11

15 11

13

15 11

14

15 11

14

15 3

67




13 4
15 3
14 4
15 11
14 4
15 11
14 4
15 11
CREST 11 4
15 11
CREST 15 1
15 11
CREST 15 4
15 11
n 4
15 3
10 12
15 11
10 12
15 11
11 1
12 11
11 1
13 3
CREST 13 4
15 11
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13 2
CREST 13 3
13 4
15 11
15 4
15 11
15 4
15 11
15 4
15 11
15 4
15 11
15 4
15 11
15 4
15 11
CREST 15 5
15 11
10 12
ORF 15 11
(H.14.4~)
ORF 10 12
15 11
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JST

ORF

12

13

ORF

10

12
13

10

ORF

13

15

11

10

12
13

10

12
13

10

12
13

ORF

14

15

11

ORF

14

15

11

CREST

GFP

14

15

11

10

12
14
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10

12
11

10

12
14

10

12
14

10

12
12

10

12
13

10

12
13

10

12
13

10

12
13

10

12
14

10

12
14

10

12
13

10

12
14

10

12
14

12

14
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12 4
14

13 4
14

H.13.4

10 12

15

CREST

10 12
15
15 4

10 12
14

10 12
13
13 4
14

10 12
15

13 5
15
15 4

CREST

14 6
15
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COE

14 12
15 11

14 12
15 11

15 4
15 11

15 4
15 11

73




H.11.1.20- 32
121
H11.3.30- 9
331
H.11.11.24- 60
11.26
H14.6.25- 14
6.26
H15.3.19- 105
3.20 20
Functional Genomics of
E.coli Development and
Perspectives of Useful
Ressources
H15.10.15- 127
10. 17
Barry L Wanner H.14.6.23-

(Purdue University, Professor)

6.26

74




H.15.10.14-
10.17

Tadhg Begley H14.6.23-

(Cornell University, Professor) 6.26
H15.3.18-

3.21
H.15.10.14-
10.17

Sun Chang Kim H15.3.18-21

Dipankar Chatterji H15.3.18-21

(Molecular Biophysics Unit Indian

Ingtitute  of  Science,Banglore,

Professor)

S.Dusko .Ehrlich H15.3.18-21

Matthias Reuss H15.3.18-21

(Stuttgart University,

Professor)

Siv G.E. Andersson H15.3.18-21

(Uppsala University, Professor)

Andrei Osterman H15.10.14-

(The Buenham Ingtitute, 10.17

Associste Professor)
Ohsuk Kwon H15.10.14-
(Korea Research Institute  of 10.17

Bioscience and Biotechnology,
Senior Research Scientist)

75




Daisuke Kihara

H15.10.14-

(Purdue University, ) 10.17
Hiroyuki Ogata H15.10.14-
(Information Genomique et 10.17

Structurale , CNRS, France,
)

76




1).

2).

3).

4).

5).

6).

7).

8).

9.

10).

11).

() 9 64

Abe T., Kanaya S., Kinouchi M., Kudo Y., Mori H. and Matsuda H., C.D. Carpio,
T. Ikemura, Gene classification method based on batch-learning SOM, Genome
Informatics Series No.10, 314-315,1999

Arifuzzaman M, Oshima, T., Nakade, S., Mori, H.,Characterization of HscC (Hsc62),
homolog of Hsp70 in Escherichia coli: overexpression of HscC modulates the
activity of house keeping sigma factor s70. Genes to cells 2002 in press

Azam T. A, lwata A., Nishimura A., Ueda S. and Ishihama A., Growth
phase-dependent variation in protein composition of the Escherichia coli nucleoid, J.
Bacteriol 181,6361-6370,1999

Biville F, Oshima T, Mori H, Kawagoe Y, Bouvet O, Rager MN, Perrotte-Piquemal
M, Danchin A, ESCHERICHIA COLI Response to Exogenous Pyrophosphate and
Analogs., J Mol Microbiol Biotechnol ; 5, 37-45, 2003

Eguchi, A., Akuta, T., Okuyama, H., Senda, T., Yokoi, H., Inokuchi, H.,Fujita., S.,
Hayakawa, T., Takeda, K., Hasegawa, M., & Nakanishi, M. Protein transduction
domain of HIV-1 Tat protein promotes efficient delivery of DNA into Mammalian
cells,J. Bio. Chem., 276, 26204-26210, 2001

Fujishima, H., Nishimura, A., Wachi, M., Takagi, H., Hirasawa, T., Teraoka, H., Nishimori, K.,
Kawabata, T., Nishikawa, K. and Nagai, K. (2002) kdsA mutations affect FtsZ-ring formation in
Escherichiacoli K-12. Microbiology, 148, 103-112, 2002

Fujita, C., Nishimura, A., lwamoto, R. and lkehara, K. (2002) Guanosine
5'-diphosphate 3'-diphosphate (ppGpp) synthetic activities on Escherichia coli SpoT
domains. Biosci Biotechnol Biochem, 66, 1515-1523.

Fujita, K., Horie, T., Isono, K. Cross-genomic analysis of the translational systems
of various organisms. J. Indust. Microbiol. 27: 163-169, 2001

Kawano, M. and Mori, H.* Molecular characterization of Long Direct Repeat (LDR)
sequences expressing a stable mRNA encoding for a 35-amino-acid cell-killing
peptide and a cis-encoded small antisense RNA in Escherichia coli Molecular
Microbiology 2002

Fukuda.T.,Nakahigashi,K.& Inokuchi H., (2001) Viability of Escherichai coli cells
under long-term cultivation in a rich nutrient medium,Genes & Genetic
Systems,vol.76, 271-278

Fukushima A., Kinouchi M., Kanaya S., Kudo Y., Ikemura T. Statistical analysis of
genomic information: long-range correlation in DNA sequences. Genome
Informatics Series, 11: 315-316 (2000)

77



12).

13).

14).

15).

16).

17).

18).

19).

20).

21).

22).

23).

Guo L., Katayama T., Seyama Y., Sekimizu K. and Miki T., Isolation and
characterization of novel cold-sensitive dnaA mutants of Escherichia coli. FEMS
Microbiol. Lett. 176, 357-366, 1999

Ichimura, T., Yamazoe, M., Maeda, M., Wada, C., Hiraga, S., Proteolytic activity of
YibP protein in Escherichia coli, J. Bacteriol., 184 2595-2602 2002

Isono, K. (2001) Genomics meets informatics (meeting report) Genome Biology 2:
4006.1-4006.3.

lzutsu, K., Wada, C., Komine, Y., Sako, T., Ueguchi, C., Nakura, S., and Wada, A.
Escherichia coli ribosome-associated protein SRA, which increase during stationary
phase. ,J. Bact..,183,2765-2773,2001

Izutsu, K., Wada, A. and Wada, C., Expression of Ribosome Modulation Factor
(RMF) in Escherichia coli requires ppGpp. Genes to cells,6, 665-676,2001

Itoh T., Okayama T., Hashimoto H., Takeda J., Davis RW., Mori H. and Gojobori T.
A low rate of nucleotide changes in Escherichia coli K-12 estimated from a
comparison of the genome sequences between two different substrains, FEBS
Letters 450, 72-76,1999

Itoh T., Takemoto K., Mori H. and Gojobori T. Evolutionary instability of operon
structures disclosed by sequence comparisons of complete microbial genomes, Mol
Biol vol.16, 332-346, 1999

Itoh T., Matsuda H.and Mori H. Phylogenetic analysis of the third hsp70 homolog in
Escherichia coli; a novel member of the Hsc66 subfamily and its possible
co-chaperone. DNA Research 6, No.5, 299-305, 1999

Izutsu K., Wada C., Komine Y., Sako T., Ueguchi C., Nakura S., and Wada A.
Escherichia coli ribosome-associated protein SRA, which increase during stationary
phase. J. Bact., 183: 2765-2773, 2001

Janosi L., Mori H., Sekine Y., Abragan J., Janosi R., Hirokawa G. and Kaji A.
Mutations Influencing the Frr Gene Coding for Ribosome Recycling Factor (RRF) J.
Mol. Biol. 295: 815 — 829, 2000

Kanaya S., Yamada Y., Kinouchi M., Kudo Y., Ikemura T. Codon usage and tRNA
genes in eukaryotes: correlation of codon usage diversity with translation efficiency
with CG-dinucleotide usage as assessed by multivariate analysis. J. Mol. Evol. (in
press).

Kanaya, S., Kinouchi, M., Abe, T., Kudo, Y., Yamada, Y., Nishi, T., Mori, H.,
Ikemura ,T., Analysis of codon usage diversity of bacterial genes with a
self-organizing map (SOM): characterization of horizontally transferred genes with
emphasis on the E. coli 0157 genome. Gene, 276, 89-99, 2001.

78



24)

25).

26).

27).

28).

29).

30).

31).

32).

33).

34).

35)

. Kanaya S., Yamada Y., Kudo Y. and lkemura T., Studies of codon usage and
tRNA genes of 18 unicellular organisms and quantification of Bacillus subtilis
tRNAs: gene expression level and species-specific diversity of codon usage based on
multivariate analysis, Gene 238, 143-155, 1999

Kanjo, N., Nakahigashi, K., Oeda, K.and Inokuchi, H., (2001) Isolation and
Characterization of a cDNA from soybean and its homolog from ,Escherichia
coli,which both complement the light sensitivity of Escherichia coli HemH mutant
strain VS101, Genes&Genetic Systems, 76, 327-334

Kanjo N. & Inokuchi H., Genes for tRNA Arg located in the upstream region
of the Shiga toxin lloperon in Enterohermorrhagic Escherichia coli O157:H7, DNA
Res.6, 71-73, 1999

Kawakami, H .(Kyushu Univ,), lwura, T. (Kyushu Univ,), Takata, M. (Kyushu
Univ,), Sekimizu, K .(Univ, Tokyo), Hiraga, S, (Kumamoto Univ.), Katayama, T.
(Kyushu Univ,)Arrest of cell division and nucleoid partition by genetic alterations
in the sliding clamp of the replicase and in DnaA. Mol. Genet. Genomics,266:
167-179.2001

Kawano, M.,Kanaya, S.,Oshima, T.,Masuda, Y.,Ara, T. and Mori, H, Distribution of Repetitive
Sequences on the Leading and Lagging Strands of the Escherichia coli Genome: Comparative
Study of Long Direct Repeat (LDR)  Sequencas, DNA RESEARCH, 9, 1-10, 2002

Kawano, M., Oshima, T., Kasai, H. and Mori, H., Molecular characterization of long
direct repeat (LDR) sequences expressing a stable mRNA encoding for a
35-amino-acid cell-killing peptide and a cis-encoded small antisense RNA in
Esherichia coli, Molecular Microbiology, 45, 333-349, 2002

Kinouchi M., Kanaya S., Kudo Y. Detection of transfer RNA based on the cloverleaf
secondary structure. J. Comput. aided Chem. 1: 76-81, 2000

Kinouchi M., Kanaya S., Ikemura T., Kudo Y. Detection of tRNA based on the clover
secondary structure. Gemome Informatics Series, 11: 301-302, 2000

Kobayashi, G., Moriya, S. and Wada, C., Deficiency of essential GTP-binding
protein ObgE in Escherichia coli inhibits chromosome partition.Mol. Microbiology
41, 1037-1052, 2001.

Kodama, K., Kaobayashi, T., Niki, H., Hiraga, S., Oshima, T., Mori, H. and Horiuchi, T. (2002)
Amplification of Hot DNA segmentsin Escherichia coli. Mol Microbiol, 45, 1575-1588
Makinoshima, H., Nishimura, A. and Ishihama, A. Fractionation of Escherichia coli cell
populations at different stages during growth transition to stationary phase. Mol Microbiol, 43,
269-279, 2002

. Makinoshima, H., Aizawa, S., Hayashi, H., Miki, T., Nishimura, A. and Ishihama, A.

79



36).

37).

38).

39).

40).

41).

42).

43).

45)

Growth phase-coupled alterations in cell structure and function of Escherichia coli.
J Bacteriol, 185, 1338-1345, 2003

Meider R., Morad 1., Amitsur M., Inokuchi H. & KaufmannG., Detection of
anticodon nuclease residues involved in tRNALys cleavage specificity, J. Mol.
Biol.287, 499-510,1999

Minagawa, S., Ogasawara, H., Kato, A., Yamamoto, K., Eguchi, Y., Oshima, T., Mori, H.,
Ishihama, A., and Utsumi, R., Identification and Molecular Characterization of the Mg2+
Stimulon of Escherichiacoli, Journal of Bacteriology, July, 2003, 3696-3702

Miyake, S., Tohsato, Y., Takenaka, Y., and Matsuda, H., A clustering method for
comparative analysis between genomes and pathways, Proceedings of International
Conference on Database Systems for Advanced Applications, 8, 327-334, 2003

Mori H., Isono K., Horiuchi T., Miki T. and E. coli genome project team in Japan
Functional Genomics of Escherichia coli in Japan Research in Microbiology 151:
121 — 128 (2000)

Murata, T., Ohnishi, M., Ara, T., Kaneko, J., C-G. Han, Y. F. Li, Takashima, K.,
Nojima, H., Nakayama, K., Kaji, A., Kamio, Y., Miki, T., Mori, H., Ohtsubo E.,
Terawaki Y., and Hayashi T., Complete Nucleotide Sequence of Plasmid Rtsl:
Implications for Evolution of Large Plasmid Genomes, J.Bacteriol., 184, 3194-3202,
2002

Nakano, H., Goto, S., Nakayashiki, K & Inokuchi, H. Temperature-sensitive
mutations in various genes of Escherichia coli K12 can be suppressed by the ssrA
gene for 10Sa RNA (tmRNA). Mol. Gen. Genet., 265, 615-62, 2001

Nakahigashi, K., Kubo, N., Narita, S., Shimaoka, T., Goto, S., Oshima, T.,Mori, H.,
Maeda, M., Wada, C., & Inokuchi, H. HemkK, a class of protein methyl transferase
with similarity to DNA methyl transferases, methylates polypeptide chain release
factors, and hemK knockout induces defects in translational termination,Proc. Natl.
Acad. Sci.USA, 99, 1473-1478, 2002

Nakayama K., Kanaya S., Ohnishi M., Terawaki Y. and Hayashi T., The complete
nucleotide sequence fCTX, a cytotoxin-converting phage of Pseudomonas
aeruginosa: implications for phage evolution and horizontal gene transfer via
bacteriophages, Mol. Microbiol. 31, 399-419,1999

Nakayama K., Takashima K., Ishihara H., Shinomiya T., Kageyama M., Kanaya S.,
Ohnishi M., Murata T., Mori H., and Hayashi T. The R-type pyocin of Pseudomonas
aeruginosa is related to P2 phage, and the F-type is related to lambda phage.
Molecular Microbiology 38: 213 — 231, 2000

. Narita S., Taketani S. & Inokuchi H., Oxidation of protoporphyrinogen IX in

80



46).

47).

48).

49).

50).

51).

52).

53).

54).

55).

56).

57).

Escherichia coli is mediated by the aerobic coproporphyrinogen oxidase Mol. Gen.
Genet.261, 1012-1020, 1999

Nihei, C., Nakayashiki, T., Nakamura, K., Inokuchi, H., Gennis, R.B.,Kojima, S.,
&Kita. K., Abortive assembly of succinate-ubiquinone reductase (Complex I1) in
aferrochelatase-deficient mutant of Escherichia coli. Mol. Gen. Genet., 265,
394-404, 2001

Ohsumi, K. (Kumamoto Univ.), Yamazoe, M. (Kyoto Univ.), Hiraga, S. (Kumamoto
univ.)Different localization of SeqA-bound nascent DNA clusters and MukF-MukE-
MukB complex in Escherichia coli cells.Mol. Microbiol.,40: 835-845., 2001

Oshima, T., Wada, C., Kawagoe, Y., Ara, T., Maeda, M., Masuda, Y., Hiraga, S. and Mori, H.
Genome-wide analysis of deoxyadenosine methyltransferase-mediatde control of gene
expression in Escherichia coli, Molecular Microbiology, 45, 673-695, 2002

Oshima, T., Aiba, H., Masuda, Y., Kanaya, S., Sugiura, M., Wanner, B.L., Mori, H. and Mizuno,
T. Transcriptome analysis of al two-component regulatory system mutants of Escherichia coli
K-12. Mol Microbial, 46, 281-291, 2002

Onogi, T., Miki, T., and Hiraga, S., Behavior of Sister Copies of Mini-F Plasmid
after Synchronized Plasmid Replication in Escherichia coli Cells., J.Bacteriol. 184,
3142-3145, 2002

Onogi, T., Ohsumi, K., , Katayama, T., Hiraga, S., Replication-dependent
recruitment of the b-subunit of DNA polymerase 11l from cytosolic spaces to
replication forks in Escherichia coli.,J. Bacteriol. 184: 867-870., 2002

Stokes, A.J., Matsuda, H. and Hashimoto A., GXML: A Novel Method for
Exchanging and Querying Complete Genomes by Representing them as Structured
Documents, IPSJ Transactions on Databases Vol.40, 66-78, 1999

Stokes, A.J., Matsuda, H. and Hashimoto A., Making High-level Queries on
Diverse Genome Data: A Structured Genome Document Database System based on
GXML and GQL, Genome Informatics No.10, 76-185, 1999

Sunako, Y., Onogi, T., Hiraga, S., Sister chromosome cohesion of Escheirchia
coli ,Mol. Microbiol,,42: 1233-1241, 2001

Takata M., Guo L., Katayama T., Hase M., Seyama Y., Miki T. and Sekimizu K.,
Mutant DnaA proteins defective in opening of oriC, the origin of chromosomal DNA
replication in Escherichia coli. Mol. Microbiol.Vol. 35, 454-462, 2000

Tohsato, Y., Matsuda, H. and Hashimoto, A., Application to Gene Cluster Analysis
of Inductive Inference of Languages over Patterns with Conceptual Hierarchy,
Genome Informatics No.10, 324—325, 1999

Tohsato Y., Matsuda H., Hashimoto A. A local alignment algorithm for metabolic

81



58).

59).

60).

61).

62).

63).

64).

65).

66).

67).

68).

69).

70).

71).

pathway analysis, Currents in Computational Molecular Biology, 171-173, 2000
Tohsato Y., Matsuda H., Hashimoto A. A multiple alignment algorithm for
metabolic pathway analysis using enzyme hierarchy. Intelligent Systems for
Molecular Biology, Vol.8, 376-383, 2000

Tohsato Y., Matsuda H., Hashimoto A. An application of a pathway alignment
method to the analysis of amino acid biosynthesis, Genome Informatics, 11:284-285,
2000

Uehara T., Matsuzawa H., and Nishimura A. HscA is involved in the dynamics of
FtsZ-ring formation in Escherichia coli K12. Genes Cells, 2001

Uga, H., Komori, H., Miki, K. and Wada, C. The iteron regions necessary for the
RepE-iteron interaction in vivo in mini-F plasmid of Escherichia coli., J. Biochem.,
127: 537-541 (2000)

Yamagishi, K., Oshima, T.Masuda, Y.Ara T.Kanaya, S. and Mori, H, Conservation
of Trandation Initiation Sites Based on Dinucleotide Frequency and Codon Usage in
Escherichia coli K-12 (W3110): Non-random Disteibution of A/T-rich Sequences Immediately
Upstream of the Trandation Initiation Codon. DNA RESEARCH 9, 19-24, 2002

Yoshida, H., Maki, Y., Kato, H., Fujisawa, H., lzutsu, K., Wada, C. and Wada, A.,
The ribosome modulation factor(RMF) binding site on the ribosome of Escherichia
coli, J.Biochemistry, 2002 132 983-989

Yoshimura, S. H., Ohniwa, R. L., Sato, M. H., Matsunaga, F., Kobayashi, G., Uga,
H., Wada, C. and Takeyasu, K. DNA phase transition promoted by replication
initiator. Biochemistry, 31: 9139-9145 (2000)

Vol. 10: 14-32, 2001
, inpress
, inpress
, Vol. 46, 1977-1985, 2(;01
Vol. 10, 14-31, 2001.
K-12

Vol.46, 2386-2392, 2001

Vol. 46, 2550-2554, 2001

82



72).
, Vol. 40, 2002
73). ,MALDI TOF
75, 400-406, 2003
() 189 15
1).
GXML

2). ABC

3).

5). (

6). ,

7).

8).

9.

RFHR

22

10).
ABC transporter FtsE 22

11).

83

22

, , Vol.

ftsE

22



12).

13).

14).

15).

16).

17).

18).

19).

20).

21).

22).

23).

24).

25).

Rtsl

ORF

Repea LDR

22

22

22

Long Direct
22

( ) Representation and retrieval

of gene interaction data using GXMLstructured genome, 22

22

22

22

22

22

Escherichia coli genome analysis : status and perspective

22

22

22

Sa RNA
RNA
RNA
miaA
22
(
)
)
22

84



26).

27).

28).

29).

30).

31).

32).

33).

34).

35).

36).

37).

, , , , HscAG6,
a DnaK homolog, is involved in the cell division of Escherichia coli. 22
1 1 1 1 ABC
transporter FtsE , 22
1 1 1 1 1 (
)
(PEC) .22

Making High-level Queries on

Diverse Genome Data : A Structured Genome Document Database System based on

GXML and CQL Work shop on Genome Informatics

( ) Distribution of species
specific gene family in microorganisms Work shop on Genome
Informatics 4

Gene Classification Method Based on Batch-Leaning SOM

Work shop on Genome Informatics

( )
ORF
23 12 12 1
hemE Bypass 23
12 12 1

85



38).

39).

40).

41).

42).

43).

44),

45).

46).

47).

48).

49).

12

23
CREST

23

12
CREST

Partitioning of Bacterial Chromosome

12 12

12
CREST

23
CREST

CREST

Functional genomics

12

1

12

12

CREST

CREST

CREST

12

CREST

12 12

12 12 1
CREST
ORF

12 12

12 12

23

23
CREST

86

12

12

12 12

12
23

23

CREST

15

23

23

RFHR

12

23

23

12

12

23

23

12



50).

51).

52).

53).

54).

55).

56).

57).

58).

59).

23
CREST
23

CREST

method for gene expression profiling by EM algorithm GIW2000

CREST

CREST
RFHR 2-D PAGE

CREST

Gene-Protein Index

CREST

CREST

1)

12

CREST

87

12

12

Gene-Protein Index

1

CREST

RpoE
12 1

CREST

RFHR

The novel



60).

CREST

(2)

CREST

The novel method for gene expression profiling by EM algorithm

61).

62).

CREST
RFHR 2-D PAGE

63).

24

64).

65)

CREST

. Erizabeth Tenorio

24

RFHR
Gene-Protein Index
13 12 10
CREST
13 12 10
CREST

Systematic characterization of E.coli genes affecting the biofilm formation

24

66).

13 12

67).

CREST

68).

11

13 12
CREST

13 12 12

mafA

88

11
Tenorio Elizabeth( )

24

24

CREST



13 12 11

69). CREST
CREST CREST
CREST
3 RFHR Gene-Protein Index
24 13 12 10
70). CREST
CREST CREST,
Obg ObgE ObgE
24 13 12
11
71).
shewanella violacea DSS12
24 13 12 12
72).
shewanella violacea DSS12
24 13 12 12
73). CREST
CREST CREST
CREST CREST CREST
HemK polypeptide Release Factor
24 13 12 12
74).
hemK
Deletion of hemK retards translational termination 24
13 12 12
75).

89



hemE  Bypass 24 13

12 10
76). 10SaRNA(tmRNA)
24
13 12 10
77).
24
13 12 12
78).
24 13 12
12
79).
24
13 12 12
80).
YibP
Ftsz 24 13
12 9
81). CREST JST
CREST
JST, CREST JST
24 13 12
12
82).
DNA Mg2
24 13 12 12
83). CREST JST
CREST JST Barry L.Wanner PurdueUniv.
CREST JST His-Asp
24
13 12 12

84). Md arifuzzaman R&E.Cent.Gen.Info.NAIST Taku Osima(JST-CREST),Shinsuke

90



Nakade R&E.Cent.Gen.Info.NAIST ,Hirotada mori R&E.Cent.Gen.Info.NAIST,
JST-CREST, Institude of Adv.Biosciences Inter action of s70 with
HscC(Hsc62),homolog of Hsp70 in Escherichia coli:the role oh HscC as a negative

regulator of house keeping sigma factor s70 24

13 12 12
85). CREST
Arifuzzaman MD
CREST
24
13 12 12
86).
Shewanella violacea DSS12 24
13 12
87). Hirotada Mori(Nara Inst&Sci.Tech) Katsumi Isono(Kobe Univ.,Fac.Sci.,Dept.Biol)
Functional genomics of E.coli and an introduction to the workshop 24
13 12 11
88).
RNA
24 13 12 11
89). CREST CREST
CREST / translation
coupling 24 13 12 11
90). CREST CREST CREST
Genobase3.0 24 13 12 11
91).
24

91



92).

93).

94).

95).

96).

97).

98).

99).

100).

101).

13 12 10

CREST
DNA
— H-NS
24 13 12 10
GenoBase4.0 C
14 1 12
C 14 1 11
Wanner
2002 3
15
RFHR 74
p737 2001 10
CREST
DNA 2002 3 14~15
13 5 10-12
DNA
C 13 8 22-25
F DNA
24 13 12 9-12
Sister Chromosome cohesion of Escherichia coli 24

92



13 12 9-12
102). 1 1 1
1.3 1 2 3
13 12 10
103).
14 3 28
104). CREST
CREST
CREST
CREST
CREST Shewanella violacea
105). * *
10SaRNA
24 13 12 10
106).
2002 8 4
107). ! 24
CREST
NEDO
25
14 12 11 —12
108). 3 2
2 3 4
[genobase 4.0
14 12 11 12
109). ) ) (1)
(1) Barry L. Wanner(3) (1,2,9)

(3) Dep. Biological Science, Purdue Univ.  (4)

93

1 2.3
CREST
24
112
CREST
CREST
CREST
4
14 2 16
*
4

MALDI—TOF MS

24 1 CREST

25

1) (1) 2
2

CREST K-12



” KO (KEIO) Collection ver.1.0.0” " Functional Genomics of E.coli
Development and Perspectives of Useful Resources’

15 3 19
110). ) ) 1) 1) ) )
©) (1.2,4) ) ©)
(4) CREST K-12
25
14 12 11
111). (1,9), (2,9), & CREST : (1,39, (1),
(2), (3), CREST(4) Comparison of gene
families of E.coli and Samonella, "Functional Genomics of E. coli: Development and
Perspectives of Useful Resources' , , 15 3 19

112).  Ikuta, Y.!, Asahi, H.', Hirai, A% Ara, T., Kanaya, S, Mori, H.%, (1 CREST, 2 NEDO, 3
Inst. Adv. Biosci., Keio Univ., 4 NAIST ) E. coli genome database  GenoBase4.1

, , 15 3 19
113). DO ) 1) (4) ) ©)
) (5) (6) D) (5)
(5) () 6
3 4 5 6
)
114). ) ) ) ©) D@
)
115). ) ) ) ) (Ha
2JST CREST) cis-element
116). @D 2)(5) ©) (4) )
) ) () MHAE @ 2
CREST 3 4
NEDO 5 )
His Pull-Down

94



117). D) (1) (2) 3 3 3)

2@ (3 2@ (1 2 3 CREST
JST)
118). D 2 3) 3 (4) (1
)
119). 1) ) 3 1) 3 )
(4) D @
)
120). 1) 1) ) @ @
) LysR type YhaJ
121). @ (1) Arifuzzaman Mohammad(1) 2 2
1 @
) HSP40 (DnaJ,CbpA)
122). (D©) @) @) 2 1) (1)
(1 ) Invitrovirus
123). @) 1) D 2 @
)
124). @ (2) Barry Wanner (3) 2 @ (@)
(1 Purdue Univ.Dep.Biol.Sci)
His-Asp

125).  Elizabeth Tenorio', Saeki, T.% Fujita, K.%, Baba, T.3, Mori, H.*°, Isono, K.*°, (* Kobe

95



Univ.,Fac.Sci., Dept.Biol.,> Amano Foods Corp.®> Keio Univ. Inst.Adv.Biosci., * Nara
Adv.Inst.Sci.Technol,>CREST) ~ Systematic disruption of E.coli genes involved in the
outer-membrane and effects on biofilm formation

126). L2 13 L2 CREST 2
3 MALDI-TOFMS
Functional Genomics of E.coli Development and Perspectives of Useful
Resources , , 15 3 19
127). , ftsX
, ;2002 12 11
128). : :
, , ;2002 12 11
129) ) 17 2.7 37 4.7 17 57
6.7 4.7 37 57 1 2 3
4 5 6 7
CREST , ,
, ;2002 12 11
130). 1 1 1 2 3
fot 2 3 N orf135
25 2002
12 13

131). Miki, T., Yamamoto, Y, Hayashi, K., Fujita, K., Obata, K., Tanaka, N., Nakagawa, A.,
Matsuda, H., Isono, K., Horiuchi, T., Mori, H., Systematic Function Analysis of Escherichia
coli Genes, “Functional Genomics of Escherichia coli Development and Perspectives of Useful

Resources’, , , 15 3 19
132).
25
2002 12 11
133). CREST (CREST, )
RFHR
ObgE 2
2002 6 14
134). 12 3 1 4 2 2 2
6 5 1 1 6
6 5 2 3

96



2002 12 12
135). 12, 34, 5, 6, 4
6, 45, 2 .2 .3 4
, 5 , 6
MALDI-TOF MS
2002 12
136). 1, 23, 4 1
NEDO, 2 .3 , 4
F mafA
2002
12 1
137). 2
23 2 23 RI CREST JST
25 2002 —

138). Niki, H., (Nationa Institute of Genetics) E.coli gene products: analysis of their subcellular
localization and associated problems
15 3 19
-20
139).  Kanaya, S, H., Oshima, T.%, Maeno, H.:, Masuda, Y.2, Nishi, T.%, Ikemura, T.3, Mori, H.},
(*Narainstitute of Science and Technology, “National Institute of Longevity Sciences, *Genaris
Inc., “National Institute of Genetics), Integrated Analysis for genome and transcriptome focused

on bacteria,

. . . 15 3
19 -20
140). Mori, H., (Nara Ingtitute of Science and Technology, Nara, Japan Institute for Advanced
Biosciences, Kelo, Tsuruoka, Japan), Toward the systems biology in Escherichia coli.,
. . 15 3 19 -20
141).  Elizabeth Tenorio', Saeki T.%, Fujita K.?, Baba T., Kitagawa M.*, Aiba H.>, Oshima, T.°,
Mori, H.%, 1sono, K.*2, (* Department of Biology, Faculty of Science, Kobe, ?CREST Japan,

Institute of Advanced Bioscience, Keio University, * Dragon Genomics Ltd, ® School of

97



Agriculture, Nagoya University, ® Research and Education Center for Genetic Information, Nara
Institute of Science and Technology), Systematic Characterization of E.coli Genes/ORFs
Affecting Biofilm Formation,
, , , 15 3 19 -20
142). Nishimura, A.*, Saka, K.*, Nakade S.*, Tademura, M.*, Matsumoto,N.*, Nishikawa K.*,
Ichiyoshi, N.**, Kitagawa, M.*** Mori, H.*** (*National Institute of Genetics,** Mitsubishi
Research Ingtitute, ***Nara Institute of Science and Technology), A complete set of E.coli
genes’ORFs on a mobile plasmid: ita successful use in the isolation of al division mutants,
WORKSHOP “Functional Genomics of Escherichia coli Development and Perspectives of
Useful Resources”’, , ,2003 3 19
143). ! o , SOM :

. . 15 3 19 -20
144).
] ( ) 1 1

, , 15 3 19 -20

145).  Jiao Zhao', Baba T.? Mori, H.?, Shimizu, K.*®, ( 1 Metabolome Unit, Institute for
Advanced Biosciences, Keio University, 2 Genome Engineering Unit, Ingtitute for Advanced
Biosciences, Keio University, 3 Department of Biochemical Engineering & Science, Kyushu
Institute of Technology ), Metabolic Flux Analysis for Escherichia coli with Gene Knockout in
Oxidative Pentose Phosphate Pathway by Using a Newly Developed Algorithm,

, , 15 3 19 -20

146).  Makinoshima, H.', Kato, J2, Miki, T.%, Mori, H.*, Nishimura, A.°, Ishihama, A.° ( 1
Nippon Ingtitute for Biologica Science, 2 Tokyo Metropolitan University, 3 Fukuoka Dental
College, 4 Nara Ingtitute for Science and Technology, 5 Nationd Ingtitute of Genetics, 6
Ingtitute for Biological Science ), Physiological, Morphologica and Molecular Changes of

Escherichia coli during Transition from Exponential Growth to Stationary Phase,
, , 15 3 19 -20
147) 1 1 1 1,2 3 3
4 2 2 3 4

Mg2+

3 19 -20

98



148). 1 2 3 3 4 4
%21 Grad. School of Sci.& Tech., Kobe Univ., 2 Dept. of Biology, Kobe Univ.,
3 Kabe Univ. Biosignal Research Center, 4 Saitama Univ. Fac. Sci. Lab. Genet. Structure
and Function of the Mitochondrial Ribosomal proteins: Comparative Studies and Their
Evolutionary Implications
, , , 15 3 19 -20

149). ! ! ! Y Md. Arifuzzaman®

2 2 1 2

19 -20
150).

) , , 15 3 19 -20

151).  Wada, C.3* Arifuzzaman Md“?, Maeda, M.>* Oshima, T.% Itoh A.°, Kanaya S°,
Kitagawa, M., Mori, H.**3 (* NEDO, °Res.&Edu.Cent.Gen.Info.NAIST, *CREST JST,
*Inst.Virus Res. Kyoto Univ., ’Inst. Adv. Biosci., Keio., Univ., ® Gra Sch.Inf.Sci.NAIST ),
Genome-wide analysis of protein-protein interactionsin Escherichia cali,

. 15 3 19 -20
152) 1 1 24 34 1 2
s ! CREST K12
DNA 25
2002 12 11

153).  Oshima T.% Aiba, H.% Masuda, Y.!, Kanaya, S.%, Sugiura, M.2 Barry L. Wanner, Mizuno,
T.2and Mori, H.%, (*Research and Education Center for Genetic Information, Nara Institute of
Science and Technology, 2Laboratory of Molecular Microbiology, School of Agriculture,
Nagoya University, *Department of Biological Sciences, Purdue University), Transcriptome

analysis of al two-component regulatory systems of Escherichia coli,

, 15 3 19 -20
154). Matsuda, H., Miyake, S., Tohsato, Y., Takenaka, Y., A clustering method for comparing

99



microbial genomes with their metabolic pathways, WORKSHOP “Functional Genomics of
Escherichia coli Development and Perspectives of Useful Resources’,
, 2003 3 19
155). Tomoya Baba(1), Takeshi Ara(1), Y oshiko Okumura(1), Miki Hasegawa(1), Y uki Takai(1),
Taku Ohshima(2), Shigehiko Kanaya(2) and Hirotada Mori(1, 2, 3), (1) Institute for Advanced
Biosciences, Tsuruoka, Japan (2) NaraInstitute of Science and Technology, Ikoma, Japan (3)
CREST, Construction of systematic gene deleted E. coli K-12 strains, "Keio collection”,
" USJAPAN Joint Workshop on Systems Biology of Useful
, , 14 9 17
156). 1 1 2 3 1

Microorganisms® ,

14 12 1114
157).

14 11 12 13
158).
14 11
2 3
159). Hayashi, K., 2Yamamoto, 3Y.,Choi, S., 3Chang-gyun Han, 3Ohtsubo, E., ¥loka,
T., 9Toyonaga, H., Nakade, S., 9Oshima, T., 49Mori,H., and YHoriuchi, T.
(YNational Insutitute for Basic Biology, 2Hyogo College of Medicine, 3The
University of Tokyo, 4CREST, 5Nara Institute of Science and Technology) The
whole genome sequence of W3110(Kohara) strain and a comparison with that of
MG1655, First IECA Conference on Systems Biology of E.coli, Tsuruoka, Yamagata,
15 6 25
160). Niki, H., DOgata, Y., 2Kitagawa, M., 3loka, T., ®Toyonaga, H., ®Inamoto, E.,
2.3 0shima, T., ¥Kanaya, S., and 23Mori, H. (YNIG,RI, 2Nara Inst. Sci. Tech,
3CREST, JST, Inst. Adv. BioSci., Keio Univ.)Screening of subcellular protein
localization in living Esherichia coli cell by using a complete GFP-fusion gene
library, First IECA Conference on Systems Biology of E.coli, Tsuruoka, Yamagata,
15 6 25
161). 1.2Md.Arifuzzaman, 20shima,T., ltoh, A., 5Saito, R., Ara, T., ®Altaf-Ul-Amin,
6Nishikata, K., ¥Maeda,M., 3Takita, C., 9Kimura, H., Y Nakamura, S., 9Tomita, M.,
6Kanaya, S., 34Wada, C., and 1.235Mori H. (Y NEDO, 2 Res. & Edu. Cent. Gen. Info.
NAIST, 3 CREST JST, 4 Inst. Virus Res., 5 Inst. Adv. Biosci., Keio Univ.,  Gra. Sch.

Inf. Sci. NAIST) Genome-wide analysis of protein-protein interactions in

100



Escherichia coli First IECA Conference on Systems Biology of E.coli, Tsuruoka,
Yamagata, 15 6 25

162). Mori, H., (Institute for Advanced Biosciences,Keio University, Tsuruoka, Japan
Research and Education Center for Genetic Information, Nara Institute of Science
and Technology, Ikoma, Japan) Functional genomics of Escherichia coli in Japan:
Present situation & perspectives, First IECA Conference on Systems Biology of
E.coli, Tsuruoka, Yamagata, 15 6 25

163). Oshima, T., Kanaya, S., Mori, H., (Nara Institute of Science and Technology,
Japan) Transcriptome analysis in E.coli, First IECA Conference on Systems Biology
of E.coli, Tsuruoka, Yamagata, 15 6 25

164). Baba, T.., Ara, T.}, Okumura, Y.i, Hasegawa, M.., Takai, Y.I, Oshima, T.3,
Tomita, M.}, Barry L. Wanner4, and Mori, H.L 2 3 (lInstitute for Advanced
Biosciences, Keio University, Tsuruoka, Japan2CREST, JST (Japan Science and
Technology) 3Research and Education Center for Genetic Information, Nara
Institute of Science and Technology, lkoma, Japan4Deaprtment of Biological
Sciences, Purdue University, West Lafayette, USA), Overview of Escherichia coli
K-12 genome from systematic construction of single gene deletion mutants, “KO
Collection”, First IECA Conference on Systems Biology of E.coli, Tsuruoka,
Yamagata, 15 6 25

165). Ara ,T.1, Asahi H.2, Hirai, A3, Ikuta, Y.2, Kanaya, S.24, Isono, K.25, Mori, H.1.24

lInstitute for Advanced Biosciences, Keio University, 2CREST/JST, 3NEDO,
4Research and Education Center for Genetic Information/NAIST, SNITE GenoBase
- Escherichia coli genome and resource database,
: 15 10 15

166).  Aiba, H., Sugiura, M., 2Yamamoto, K., 30Oshima, T., 2Utsumi, R., ¥Mori, H.,
DMizuno, T. (:Nagoya University, 2Kinki Univ., 3NAIST), Regulatory networks
among two component systems in Escherichia coli,

, 15 10 15

167). Utsumi, R., DEguchi, Y., YMinagawa, S., YOgasawara, H., ! Yamamoto, K.,
2)Ishihama, A., ® Oshima, T.,3® Mori, H., (!Kinki University, 2Nippon Institute for
Biological Science, 3Nara Institute of Science and Technology), Analysis of signal
transduction network by use of an E. coli DNA microarray,

) ; 15 10 15

101



168). Mori, H., (Nara Institute of Science and Technology), Systematic Approaches to
Escherichia coli K-12: Towards the Modeling of a Cell,
, 15 10 15
169). 1Baba, T., 'Ara, T., IHasegawa, M., 1Takai, Y., 1Okumura, Y., 2Wakamatsu, Y.,
30hshima, T., 1Tomita, M., 4Barry L. Wanner, 123 Mori, H.123 (tInst. Adv. Biosci.
Keio Univ,, 2CREST JST, 3R&E. Cent. Gen. Info. NAIST,4Dep. Bio. Sci / Purdue
Univ.), “KO collection”, Systematic Gene Deleted Mutants for Genome Analysis of E.
coli, —
—, , , 15 10 15
170). INishimura, A., 1Saka, K., 1Tadenuma, M., INishikawa, K., t<Sugawara, H., 1
Nakade, S., Matsumoto, N., ! Itoh, K., 2Kitagawa, K., 2Mori, H., (*National
Institute of Genetics, 2Nara Institute of Science and Technology), A complete set of
E. coli genes/ORFs on a mobile plasmid: successful use in the isolation of all cell
division mutants, —
—, , , 15 10 15
171). 1Wada, A., 23Maeda,M., 1Yoshida, H., 2.4 5Mori, H., 23 Wada, C., (1 Osaka Med.
Coll., 2CREST JST (H. Mori team), 3 Inst. Virus Res., Kyoto Univ., 4Res. & Edu.
Cent. Gen. Info. NAIST, sInst. Adv. Biosci., Keio Univ.), RFHR 2D PAGE as a new
tool for proteomics: Application to Escherichia Coli,
, 15 10 15
172). IMd. Arifuzzaman, Maeda M., 1Oshima, T., tAltaf-Ul-Amin, !Nishikata, K.,
2ltoh, A., 2Ara, T., 2Saito, R., tKanaya S., 3Wada, C., tMori, H., (:Nara Institute of
Science and Technology, 2Keio University, 3Kyoto University), Comprehensive
analysis of Protein-protein Interactions in Escherichia coli,
, \ 15 10 15
173). INiki, H., 2340gata, Y., 23Kitagawa, M., Sloka, T., 4Toyonaga, H., 4lnamoto, E.,
50shima T., 4Kanaya, S., 45 Mori, H., (!Nationaol Institute of Genetics, 2NIG, 3RlI,
4CREST / JST, SNara Inst. Sci. Tech), Screening of subcellular protein localization
in living Escherichia coli cell by using a complete GFP-fusion gene library,
, \ 15 10 15
174). 1Horiuchi, T., 23Mori, H., 4Yamamoto, Y., 5Sunju Choi, 5Chang-Gyun Han,
50htsubo, E., 2loka, T., 2Toyonaga, H., Shinsuke 3Nakade, S., 30shima, T.,

102



1Hayashi, K., (!National Inatitute for Basic Biology (NIBB), 2CREST, 3Nara
Institute of Science nad Technology (NAIST), 4Hyogo College of Medicine, 5The
University of Tokyo), The whole genome sequence of W3110(Kohara) strain and a
comparison with that of MG1655, —
—, , , 15
10 15
175). Yamazaki, Y., Yamakawa, T., INishimura, A., 2Kato, J.2 (Natl. Inst. Genetics,
2Tokyo Metropolitan Univ.), PEC (Profiling of E. coli Chromosome) Database,
— , , 15 10 15
176). Kobayashi, K., Kanaya, S., Ishikawa, S., Kaido, T., Ogasawara, N., (Graduate
School of Information Science, Nara Institute of Science and Technology),

Post-genome analysis of Bacillus subtilis, —

15 10 16

177). Taku Oshima, (Nara Institute of Science and Technology), Comprehensive

analysis of transcriptional networks in E. coli using Microarray,
, \ 15 10 16

178). llshihama, A., tMakinoshima, H.1, 1Shimada, T., 2Kato, J., 3Miki, T., (:Nippon
Institute for Biological Science, 2Tokyo Metropolitan University, 3Fukuoka Dental
College), Control of Genome Transcription during E. coli Differentiation,

, : 15 10 16

179). 12Kanaya, S., ! Nishio, H., Md. Altaf-UI-Amin3, 4Nakamura, Y., tKobayashi, K.,
10gasawara, N., 1Oshima, T., *Mori, H., (:NARA Institute of Science and Technology,
2ACT-JST(Applying advanced Computational Science and Technology, Japan
Science and Technology Corp.), 3NEDO (New Energy and Industrial Technology
Development Organization), 4Social Education Fundation), Visualization of State
Transition of Cell in Gene Expression Profile Based on Expression Profile Using
BL-SOM, —

— , , 15 10 16

180). 1Kusui, D., tMizuguchi- H., 20shima, T., 2Kanaya, S., 23Mori H., (!Internet
Systems Research Laboratories, NEC Corporation, 2Research and Education
Center for Genetic Information, Nara Institute of Science and Technology,
SInstitute for Advanced Biosciences, Keio University), KAREIDMAP : Gene

103



Regulatory Network Analysis Support System Using DNA Microarray Data,
, , 15 10 16

181). Miki, T. ™', Horiuchi, T. ®*, Isono, K.*’, Matsuda, H.*’, Mori, H.>’, and
Yamamoto, Y.*’ ,(‘Fukuoka Dental College, °Natl. Inst. Basic Biology, *Kobe Univ.
*Osaka Univ., °Nara Inst.Sci. Tech., ®Hyogo Coll. Med. ‘JST-CREST), Systematic
Function Analysis of Escherichia coli Genes,

15 10 16

182). 1Ito, M., 2Mor, H., 1 Mori, H, (1JBA Kyowa Hakko Branch, 2Nara Institute of
Science and Technology), Metabolomic Analysis of Escherichia coli K-12 Mutants
with Deletions of 1440 genes, —

— , , 15 10
16

183). 1Saito, R., INakamura, S., tKimura, H., 1Tsuzuki, K., 1Takeda, K., tKyuma, D.,
1Kobayashi, Y., tFujimori, S., 12Ara, T., 1.2ltoh, A., 34Md. Arifuzzaman, 2Maeda, M.,
240shima, T., 25Wada, C., 124Mori, H., 16Tomita, M., (tInstitute for Advanced
Biosciences, Keio University, 2CREST JST, 3NEDO, 4Research and Education
Center for Genetic Information, Nara Institute of Science and Technology,
SInstitute for Virus Research, Kyoto University, 6Faculty of Environmental
Information, Keio University), Refinement and Mining of Protein-Protein
Interaction Network in Escherichia coli, —

15 10 16
184). 1Tobel, T., Abe, H., tIshikawa, H., 20shima, T., 3Hayashi, T., 4Tashiro, K.,
4Kuhara, S., 2Mori, H., 1Sugimoto, N., (!Graduate School of Medicine, Osaka
University, Japan, 2Nara Institute of Science and Technology, Japan, 3School of
Medicine, Miyazaki University, 4Graduate School of Genetic Resources Technology,
Kyusyu University), Regulatory interaction between virulence and non-virulence
genes in pathogenic Escherichia coli, —
— , , 15
10 17
185). Yoshino, M., 1Ogawa, T., 2Mori, H., 3Tomita, M., (tAichi Medical University,
2Nara Institute of Science and Technology, 3Keio University), Kinetic Analysis and
Regulatory Properties of Glycolytic Enzymes purified from Archived Clones of E.

coli, _

104



-, ) , 15 10 17

186). Yamazaki, Y., tYamakawa, T., INishimura, A., 2Kato, J., (:Natl. Inst. Genetics,

2Tokyo Metropolitan Univ.), PEC (Profiling of E. coli Chromosome) Database,

— , , 15 10 15
187).
CREST
75
15 9 24
188).
1,2 Arifuzzaman Md3,4 1,2 4 5 6 2,3,4,6
1 2CREST 3NEDO +4 5
6 3 2003,6,25
189). An agorithm
for detecting similar reaction patterns betweenmetabolic pathways International
Conference on Intelligent Systems forMolecular Biology 13 7
22
190). Functional Analysis of the Chimeric Ribosome between

Saccharomyces Cerevisiae Mitochondria and Escherichia coli Fifth International

Conference Ribosome Biogenesisi and Nuclealor Function Granlibakken, CA, USA

191).
Functional genomics of Escherichia coli in Japan Livets komplexa system Den
funktionsgenomiska revolutionen Sigtuna, Sweden

192). Kobayashi, G. and Wada, C.: GTP-binding protein ObgE in Escherichia coli.
The 2001 Molecular Genetics of Bacteria and Phages Meeting. Abstract p. 103,
July 31-August 5, University of Wisconsin-Madison, U. S. A., 2001

193). K. lzutsu, C. Wada: The effect of global regulators on the expression of rmf
(ribosome modulation factor) at the stationary phase in Escherichia coli. The 8th
East Asian Joint Symposium on Biomedicao Research, p. 31, Tokyo, July 2001

194). K. lzutsu, A. Wada, C. Wada: The effect of global regulators on the expression
of rmf (ribosome modulation factor) at the stationary phase in Escherichia coli. The
3rd Fujihara International Seminar, Bacterial Cell Cycle 2001, Abstract p. 49,
Osaka, September 18-20, 2001

105



195).G. Kobayashi and C. Wada: Deficiency of essential GTP-binding protein ObgE in
Escherichia coli inhibits chromosome partition. The 3rd Fujihara International
Seminar, Bacterial Cell Cycle 2001, Abstract p. 56, Osaka, September 18-20, 2001

196). Makoto Kinouchi, Yoshihiro Kudo, Detection of tRNA genes with introns from
DNA sequences of Archaea, Genome Informatics, 12, 431-432, 2001, Yebisu Garden
Place, Tokyo, Japan, December 17-19, 2001.

197).Atsushi Fukushima, Makoto Kinouchi, Yoshihiro Kudo, Shigehiko Kanaya,
Hirotada Mori, Toshimichi Ikemura, Statistical analysis of genomic information:
Various periodicities in DNA sequence. Genome Informatics, 12, 435-436, 2001.
Yebisu Garden Place, Tokyo, Japan, December 17-19, 2001.

198). Yasushi Masuda, Shigehiko Kanaya, Hirotada Mori, XPAK: A visualization
toolkit for transcriptome analysis. Genome Informatics, 12, 464-465, 2001. Yebisu
Garden Place, Tokyo, Japan, December 17-19, 2001.

199). Hijiri Maeno, Shin-ichi Matsusaki, Yasushi Masuda, Taku Oshima, Hiroko
Asahi, Shigehiko Kanaya, Hirotada Mori, Statistical comparison of expression
profiles of genes, Genome Informatics, 12, 263-265, 2001. Yebisu Garden Place,
Tokyo, Japan, December 17-19, 2001.

200). Shigehiko Kanaya, Hirotada Mori, Toshimichi Ikemura, Analysis of codon and
nucleotide usage diversity of prokaryotes and eukaryote genomes with a
self-organizing map. 5th Anton Dohrn Workshop, Natural selection and the neutral
theory, Hotel Continental Terme - Ischia, Naples, October, 24-27, 2001.

201). Arifuzzaman M, Oshima T, Nakade S, Mori H. Interaction of sigma 70 with
HscC (Hsc62), homolog of Hsp70 in Escherichia coli: the role of Hsp70 families as
an anti-sigma factor. The 2001 Molecular Genetics of Bacteria and Phages Meeting,
University of Wisconsin-Madison, July 31 - August 5, 2001

202). lzutsu, K. and Wada, C., (Institute for Virus Research, Kyoto University , Stress Response
by ribosome modulation factor (RMF) in Escherichia coli, Molecular Chaperones & the Heat
Shock Response. Cold Spring Harbor Laboratory, Cold Spring Harbor, New York, U. S. A.,
may 3, 2002

203). Sato, A.l, Kobayashi, G.}, Maeda, M.2, Takeyasu, K.! and Wada, C.2,
(*Laboratory of Membrane Proteins and Nuclear Signaling Graduate School of
Biostudies Kyoto Univ., 2Institute for Virus Research Kyoto Univ.), Effects of Obg
homologue (ObgE) on ribosome maturation in Escherichia coli., The American
Society for Cell Biology 42nd Annual Meeting. Moscone Convertion Center, San
Francisco, U.S.A., Dec. 2002

204). Baba, T.1, Tomita, M.t and Mori, H.12 (1Keio University, 2Nara Institute of

106



1).

2).

1).

2).

3).

1).

2).

3).

Science and Technology), Bridging between functional genomics and systems

biology of Escherichia coli in Japan, The 2003 Molecular Genetics of Bacteria and

Phage Meeting, Madison, Wisconsin, USA, 15 8 6
()

CREST

12 9 13
2002 8

() 2 1
A
B.
C. 2001-391826
D.
A
B.
C. 2002-55017
D.
A
B.
C. PCT/JP02/1353
D.
() 30 2

Baba, T.1, Tomita, M.1 and Mori, H.12(1Keio University, 2Nara Institute of Science
and Technology), “ KO Collection”, a Whole Set of Single Gene Knock-Out Mutants
in E. coli K-12, The International Conference on Systems Biology (ICSB), ICSB
2003, St. Louis, Missouri, USA, 15 11 8

Mori, H., Fundamental basis for modeling of Escherichia coli cells: Resource
construction and systematic analyses. The International Conference on Systems
Biology (ICSB), ICSB 2003, St. Louis, Missouri, USA, 15 11 8

Dlkuta, Y., DAsahi, H., 2Hirai A., Ara, T., ¥Kanaya, S., 35Mori, H.,(VCREST, JST,
2 Kyowa Hakkou kougyo Co., Ltd, 3 Institute of Advanced Biosciences, Keio

University, 4 Dept. of Bioinformatics and Genomics, Nara Institute of Science and

107



4).

5).

6).

7).

8).

9).

Technology, 5 R&E Center for Genetic Information, Nara Institute of Science and
Technology) E.coli genomu datebase First IECA Conference on Systems Biology of
E.coli, Tsuruoka, Yamagata, 15 6 23 -25
12) Ara, T.,23) Matsuda, H., 1249Mori, H., (V Institute for Advanced Biosciences, Keio
University, 2 CREST, JST, 3 Depaetment of Bioinformatic Enginieering, Osaka
Universty, 9 Research and Education Center for Genetic Information, Nara
Institute of Science and Technology), Comparison of gene families of E.coli and
salmonella, First IECA Conference on Systems Biology of E.coli, Tsuruoka,
Yamagata, 15 6 23 -25
Kimura, H., Nakamura, S., Saito, R., Ara, T., Itoh, A., Md.Arifuzzaman, Maeda, M.,
Oshima, T., Kanaya, S., Wada, C., Mori, H., Tomita, M., (Y Institute of Advanced
Biosciences, Keio University, 2 Bioinformatics Program, Graduate School of Media
and Governance, Keio University 3 Faculty of Environmental Information, Keio
University, 4 CREST, JST, 9 NEDO, © Research and Education Center for Genetic
Information, Nara Institute of Science and Technology 7 Institute for Virus
Research, Kyoto University) Prediction of Interacting Motif from Protein-Protein
Interaction Date of Escherichia coli First IECA Conference on Systems Biology of
E.coli, Tsuruoka, Yamagata, 15 6 23 -25
Nakagawa, A., Oshima, T., Mori, H., (Nara institute of Science and Technology),
Regulation of relA Gene Expression in Escherichia coli, First IECA Conference on
Systems Biology of E.coli, Tsuruoka, Yamagata, 15 6 23 -25
16) Nakamura, S., b Saito, R.,12 Ara, T., 12 Itoh, A., 34 MD Arifuzzaman,2 Maeda,
M., 24 Oshima, T., 24 Kanaya, S., 25 Wada, C., 124 Mori, H., 17Tomita, M.,
( VInstitute for Advanced Biosciences, Keio University, 2 CREST,JST, 3 NEDO, 4
Research and Education Center for Genetic Information, Nara Institute of Science
and Technology, 9 Institute for Virus Research ,Kyoto University, 6 Bioinformatics
Program, Graduate School of Media and Governance, Keio University, 7 Faculty of
Environmental Information, Keio University), Development of method to predict
protein function of Escherichia coli using protein complex date, First IECA
Conference on Systems Biology of E.coli, Tsuruoka, Yamagata, 15 6 23
-25
Maeno, H., Oshima, T., Mori, H., Kanaya, S., (Nara Institute Science and
Technology ), Transcription units prediction in E.coli from DNA microarray data,
First IECA Conference on Systems Biology of E.coli, Tsuruoka, Yamagata, 15
6 23 -25
DJiao Zhao, 2Baba, T.,2 Mori, H., 13Shimizu, K., (Y Metabolome Unit, Institute for

108



10).

11).

12).

13).

14).

Advanced Biosciences, Keio University, Tsuruoka, Japan, 2 Genome Engineering
Unit, Institute for Advanced Biosciences, Keio University, Tsuruoka Japan, 3
Department of Biochemical Engineering & Science, Kyushu Institute of Technology,
lizuka, Japan) Metabolic flux analysis of Escherichia coli with gene deletion in
oxidative pentose phosphate pathway, First IECA Conference on Systems Biology of
E.coli, Tsuruoka, Yamagata, 15 6 23 -25

Ito, Ab., Ohashi, Y. 9, Soga, T. Y, Mori, H.12, and Tomita, M. (1 Institute for
Advanced Biosciences, Keio University, Tsuruoka, Japan, 2 Resaerch and
Education Center for Genetic Information, Nara Institute of Nara Insutitute of
Science and Technology), Synthetic in vitro glycolysis, First IECA Conference on
Systems Biology of E.coli, Tsuruoka, Yamagata, 15 6 23 -25

Qiang Huab, ChenYang, Baba, T.,Y Oshima T.2, Mori, H.12, Shimizu, K.13), (1
Institute for Advanced Biosciences, Keio University, 2 Research and Education
Center for Genetic Information, Nara Institute of Science & Technology, 3
Department of Biochemical Engineering & Science, Kyushu Institute of
Technology), Analysis of cellular metabolism based on network identification and
flux determination, First IECA Conference on Systems Biology of E.coli, Tsuruoka,
Yamagata, 15 6 23 -25

Kusui, D., Mizuguchi, H., Oshima, T., Kanaya, S., Mori, H., ( Internet Systems
Research Lboratories,NEC Co., 2 Research and Education Center for Genetic
Information, Nara Institute if Science and Technology, ® Graduate School of
Information Science, Nara Institute of Science and Technology, 4 Institute for
Advanced Biosciences, Keio University), KAREIDMAP: Gene Regulatory Network
Analysis Support System, First IECA Conference on Systems Biology of E.coli,
Tsuruoka, Yamagata, 15 6 23 -25

Balan Venkateshd, Md.Arihuzzaman2, Mori, H.2, Taguchi, T.1, Ohmiya, Y.D, (V Cell
Dynamics Research Group, National Institute of Advanced Industrial Science and
Technology, 2 Department of Cell Biology, Nara Institute of Science and Technology)
Increased folding of Inciferase when co-expressed with chaperones in E-coli., First
IECA Conference on Systems Biology of E.coli, Tsuruoka, Yamagata, 15 6
23 -25

1Chen Yang, 1Qiang Hua, Baba, T., *Mori, H., 2 Shimizu, K., (!Institute for
Advanced Biosciences, Keio University, 2Dept. Biochem. Eng. Sci., Kyushu Institute
of Technology), Analysis of Metabolic Reponses of Escherichia coli Central
Metabolism based on Isotopomer Information,

109



, 15 10 15 17
15). 12Nakamura, S., 1Saito, R., 13Ara, T., 13ltoh, A., Md. Arifuzzaman45, 3Maeda M.,
350shima, T., 38Wada, C., 135Mori, H., L7Tomita, M., (!Institute for Advanced
Biosciences, Keio University, 2Bioinformatics Program, Graduate School of Media
and Governance, Keio University, 3CREST JST, 4NEDO, SResearch and Education
Center for Genetic Information, Nara Institute of Science and Technology,
6lnstitute for Virus Research, Kyoto University, 7Faculty of Environmental
Information, Keio University) Development of Method to Predict Protein Function
of Escherichia coli Using Protein Complex Data.
, 15 10 15 17
16). tKitakawa, M., 1Elizabeth Tenorio, 2Baba, T.,3Mori, H., 4Isono, K., (Kobe Univ., Fac.
Sci., Dept. Biol., 2Keio Univ., Inst. Adv. Biosci., 3Nara Adv. Inst. Sci. Technol.,
4NITE), Systematic analysis of E. coli genes involved in biofilm formation,
, , 15 10 15 17
17). 12Kimura, H., 13Nakamura, S., 1Saito, R., 14Ara, T., 14ltoh A., 56Md Arifuzzaman,
4Maeda, M., 460shima, T., 4’"Wada, C., 146Mori, H., 1.2Tomita, M., (Institute for
Advanced Biosciences, Keio University; 2Faculty of Environmental Information,
Keio University, 3Bioinformatics Program, Graduate School of Media and
Governance, Keio University, 4CREST, JST, SNEDO, ¢éResearch and Education
Center for Genetic Information, Nara Institute of Science and Technology,
“Institute for Virus Research, Kyoto University), Prediction of Motif-Motif
Interaction and Protein-Protein Interaction in E.coli,
, 15 10 15 17
18). Maeno, H., Kanaya, S., Oshima, T., Mori, H., (Nara Institute of Science and
Technology), Operon prediction in Escherichia coli K-12 using microarray analysis,
-, , , 15 10 15 17
19). Yamaichi, Y., Niki, H., (Radioisotope Center, National Institute of Genetics),
Construction and characterization of E. coli chromosome large inversion mutants,
-, , , 15 10 15 17
20). 10zaki, T., ! Maeno, H., 20shima, T., 2Mori, H., (!NAIST, Biological Sciences,

2NAIST, Research and Education Center for Genetic Information), Analysis of

110



21).

22).

23).

24).

25).

26).

27).

transcription regulation by termination signal in operon of Escherichia coli,

, , 15 10 15 17
1Aono, E., 2Baba, T., 2Ara, T., 3Nakasone, K., 4Kato, C., Mori, H., NARA Institute
of Science and Technology, 2Institute of Advanced Biosciences, Keio University,
3School of Engineering, Kinki University, 4The DEEPSTAR Group, Japan Marine
Science and Technology Center), Genome analysis of the deep-sea psychrophilic and
piezophilic bacterium Shewanella violacea strain DSS12,

, , 15 10 15 17

Nakagawa, A., Oshima, T., Mori H., (NAIST), Regulation of relA gene expression in
Escherichia coli, —

—, , , 15 10 15 17

Md. Altaf-Ul-Amin?, INishikatal, K., tKoma, T., Miyasato, T., Md. Arifuzzamanz2,
3Wada, C., 3Maeda, M., 1Oshima, T., 14Mori, H., Kanaya, S.,- (!Nara Institute of
Science and Technology(NAIST), 2NEDO, 3CREST JST, 4Inst. Adv. Bioscience, Keio
University), Prediction of Protein Functions Based on K-cores of Protein-Protein
Interaction Networks and Amino Acid Sequences,
, 15 10 15 17

IYamamoto, N., 2Baba, T., tMohammad Arifuzzaman, 3Wada, C., *Mori, H., (:NAIST,
2Institute for Advanced Biosciences, Keio University, 3Kyoto University), A new
approach for functional analysis of essential genes in Escherichia coli K-12: a
construction of novel low copy vector, —

— , , 15

10 15 17
Kudo, Y., Kinouchi, M., (Yamagata Univ.), Detection of bacterial class specific tRNA
gene tandems, —
—, , , 15 10 15 17
Kinouchi, M., Kudo, Y., (Yamagata University), Fast learning algorithm for
Self-Organizing Map, —
—, , , 15 10 15
17

1Sato, T., 2Kimura, H., 2 Oshima, T., 2Mori, H., Kotaro, (!Graduate School of

Information Science, Nara Institute of Science and Technology, 2Research and

111



i
Al
eN

28).

29).

30).

31).

32).

Education Center for Genetic Information, Nara Institute of Science and
Technology), Toward Model Analysis of E. coli. Glycolysis Using Real-time mRNA
Quantitative Measurement, —
— , , 15 10

15 17
1Tanaka, N., 23Miki, T., 34Yamamoto, Y., 35Horiuchi, T., 36Mori, H., 1Takenaka, Y.,
13Matsuda, H.,( 1Osaka Univ., Grad. Sch. Info. Sci. and Tech., 2Fukuoka Dental
Coll., 3CREST, JST, Japan, 4Hyogo Coll. Med., Natl. Inst. Basic Biol., 6Nara Inst.
Sci. Tech.), An integrated method for analyzing the mutagenesis data of the
gene-disrupted mutants of E. coli, —

—, : , 15

10 15 17
1Kimura, H., 2Sato, T., .3Mori, H., (The graduate school of Biological Science, Nara
Institute of Science and Technology, 2The graduate school of Information Science,
Nara Institute of Science and Technology, 3Institute for Advanced Biosciences, Keio
Univ.), The quantification of the E. coli mMRNA(s) for the quantitative modeling of
metabolic pathways, —
—, , , 15 10 15
17
1Miyake, S., Tohsato, Y., 1Takenaka, Y., 1.2Matsuda, H., (:Osaka Univ., Grad. Sch.
Info. Sci. and Tech., 2CREST, JST, Japan), A network analysis method by
comparing microbial metabolic pathways,
15 10 15 17
1Maeda, M., 2Wada, A., 34Md. Arifuzzaman, 1345Mori, H., 1.6Wada, C., :CREST
JST, 20saka Med. Coll., 3NEDO, 4Res. & Edu. Cent. Gen. Info., NAIST, 5Inst. Adv.
Biosci., Keio Univ., éInst. Virus Res., Kyoto Univ.), Identification of proteins by
MALDI-TOF MS: Application to Escherichia coli proteomics,
, , 15 10 15 17

1Miyahara, A., 20shima, T.,2Mori, H., (The Graduate School of Bioscience, Nara
Institute of Science and Technology, 2Research and Education Center for Genetic
Information, Nara Institute of Science and Technology), Analysis of sigma54
dependent expressional regulation in two-component regulatory system,

, , 15 10 15 17

112



	大腸菌におけるゲノム機能の体系的解析
	１．研究実施の概要
	(1)研究の概要
	(2)成果
	(3)今後の見通し

	２．研究構想
	(1)研究リソース作製サブグループ
	(2)バイオインフォマティックス
	(3)データベース
	(4)網羅的機能解析

	３．研究実施内容
	3.1 リソース開発研究
	①大腸菌K-12 W3110株のゲノム配列の確認
	(1)研究内容及び成果
	(2)研究成果の今後期待される効果

	②大腸菌全予測ORFのクローン化
	(1)研究内容及び成果
	(2)研究内容の今後期待される効果

	③全ORFの可動プラスミド・クローンの構築
	(1)研究内容及び成果
	(2)研究内容の今後期待される効果

	④トランスポゾンを用いた全遺伝子の破壊株作製
	(1)研究内容及び成果
	①遺伝子破壊株の作製法とその特徴
	図　小原クローンとミニトランスポゾンを用いた網羅的遺伝子破壊

	②トランスポゾン挿入による遺伝子破壊システムの構築
	③網羅的遺伝子破壊株の構築
	図　大腸菌K12・W3110株miniTn10変異株構築のまとめ
	図　中間的必須性を示す遺伝子
	図　細胞増殖に必要な遺伝子の同定

	④細胞増殖に必須な、あるいは関与する遺伝子の同定

	(2)研究成果の今後期待される効果

	⑤網羅的遺伝子欠失株作成
	(1)研究内容及び成果
	(i)遺伝子欠失方法の検討
	図　遺伝子欠失方法
	図　遺伝子欠失のデザイン

	(ii)遺伝子欠失のデザイン
	(iii)遺伝子欠失株の確認
	図　遺伝子欠失株の一例

	(iv)網羅的遺伝子欠失株作製の成果

	(2)研究成果の今後期待される効果
	図　大腸菌K-12株における必須・非必須遺伝子と機能分類


	⑥システマティック欠失株作製
	(1)研究内容及び成果
	(i)文献による既知必須遺伝子の整理
	(ii)染色体欠失株を作製するシステムの構築と欠失株の作製
	図　欠失株作製システム


	(2)研究成果の今後期待される効果


	3.2 バイオインフォマティックスグループ
	①遺伝子ネットワーク解析アルゴリズムの開発
	(1)研究内容及び成果
	(i)XML に基づくゲノムデータの表現とその検索システムの開発
	(ii)発現プロファイルによる遺伝子のクラスタリング
	図　発現情報の主成分分析結果
	図　グラフィカルモデリングによる遺伝子発現パターン間の間接的な相関の除去

	(iii)代謝反応パスウェイ・アライメントシステムの開発
	図　代謝マップからの反応経路の抽出
	図　パスウェイ中の反応の類似性
	図　パスウェイのアライメントで検出された反応類似性が高いパスウェイの例

	(iv)ゲノムと代謝反応パスウェイの比較アルゴリズムの開発
	図　パスウェイの反応類似性とゲノム上の遺伝子クラスタとの対応例
	図　ペプチドグリカン生合成パスウェイとプリン生合成パスウェイの生物種間での比較


	(2)研究成果の今後期待される効果

	②コドン使用頻度による遺伝子の機能分類
	(1)研究内容及び成果
	表１　 第一主成分への最適コドンの寄与の型
	表２　 リファレンス地図
	表３　 解析に用いたバクテリオファージ
	表４　 計算の高速化の経過

	(2)研究成果の今後期待される効果

	③マイクロアレイ解析による転写単位の予測
	(1)研究内容及び成果
	(2)研究成果の今後期待される効果


	3.3 データベースグループ
	①文献データベースの開発
	(1)研究内容及び成果
	(2)研究成果の今後期待される効果

	②大腸菌データベースの開発と公開
	(1)研究内容及び成果
	(2)研究成果の今後期待される効果


	3.4 機能解析グループ
	①細胞分裂遺伝子群の同定と網羅的解析
	(1)研究内容及び成果
	(i)相補性テストによる、構築系の検証
	(ii)全細胞分裂遺伝子の同定
	(iii)機能解析

	(2)研究成果の今後期待される効果

	②網羅的機能解析
	(1)研究内容及び成果
	(2)研究成果の今後期待される効果

	③トランスクリプト－ム解析
	(1)研究内容及び成果
	(2)研究成果の今後期待される効果

	④プロテオーム解析
	(1)研究内容及び成果
	(2)研究成果の今後期待される効果

	⑤大腸菌全ORF クローンのGFP を利用した局在性解析
	(1)研究内容及び成果
	(2)研究成果の今後期待される効果

	⑥遺伝子欠失株を用いた網羅的機能解析
	(1)研究内容及び成果
	図　大腸菌の基本エネルギー代謝経路
	図　大腸菌解糖系遺伝子欠失株の生育曲線(1)
	図　大腸菌解糖系遺伝子欠失株の生育曲線(2)
	図　大腸菌解糖系における遺伝子の生育への寄与


	⑦複製・分配・分裂に関する全遺伝子の同定
	(1)研究内容及び成果
	図　YibP蛋白質の予想構造
	図　野生型とyibP遺伝子破壊株の増殖
	図　YibP-His6の細胞内局在

	(2)研究成果の今後期待される効果

	⑧大腸菌ゲノム機能におけるＲＮＡ 関連遺伝子の体系的把握
	(1)研究内容及び成果
	(i)大腸菌遺伝子の全構成
	図　Escherichia coli

	(ii)大腸菌tRNA の新奇な機能
	図　Anticodon table

	(iii)tRNA モチーフ検索と偽tRNA 遺伝子
	図　tRNAモチーフ
	図　psuedo tRNA

	(iv)偽tRNA 遺伝子の発見と大腸菌
	図　Kanjo & Inokuchi,DNA Res

	(v) tRNA をコーデングする鎖の反対鎖に存在するtRNA 構造
	図　Arg2tRNA 影武者tRNA

	(vi) Small Stable RNA の解析
	図　第２のtmRNAか？
	図　第３のtmRNAか？

	(vii)大腸菌のhem 遺伝子群のミュータント
	(viii)大腸菌の全種tRNA 遺伝子のクローン化

	(2)研究成果の今後期待される効果



	４．研究実施体制
	(1)体制
	(2)メンバー表
	①リソース開発グループ
	②バイオインフォマティックスグループ
	③データベース構築グループ
	④機能解析グループ
	＊顧問として参加


	５．研究期間中の主な活動
	（ア）ワークショップ・シンポジウム等
	（イ）招聘した研究者等

	６．研究成果の発表
	(ア)論文発表
	(イ)学会発表
	(ウ)出版物
	(エ)特許出願
	(オ)ポスター発表



	Button1: 
	Button4: 


