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DNA 1

3 10.3cm 9800 3.4cm
2 5500 8.7cm 9300 3.2cm
2 1400 7.3cm 8900 3.1cm
2 0300 7.0cm 9800 3.4cm
1 9400 6.7cm 9200 3.2cm
1 8300 6.3cm 8500 2.9cm
1 7100 5.9cm 6700 2.3cm
1 5500 5.3cm 7200 2.5cm
1 4500 5.0cm 3383 1.2cm
1 4400 5.0cm 3460 1.2cm
1 4400 5.0cm 1 6400 5.6cm
1 4300 4.9cm 3500 1.2cm
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Celera Genomics
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* DNA seq. arerather inexpensive information
 3-D structures are very expensive information

type DB vesion #entries

DNA nr-nt 02-06-25 17563K  ___ 120
] Amino nr-aa 02-06-25 941K
g 3-D pdb 02-06-24 18K

<«— 1/50




~—~

~

10,000,000 ( ) —— ( )
o o
1,000,000 |
o
100,000 Jr O
. T—
10,000 o,
P
1,000 2
100 1 1 J
1994 1996 1998 2000 2002 2004

29

100,000

» 10,000

[a

S 1000

o

S 100

4

3

o 10
1

Earth
Simulater ASCI
r o0 2 Purple
ASCI Whif®
5 ASCI BlueP o
ASCI Red’
T3D ,-* CP-PACS
L CM¢ ® NWT
| & nCUBE2
QCDPAX

1988 1990 1992 1994 1996 1998 2000 2002 2004 2006




YV V VYV VY
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PAPIA
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PAPIA cluster (1998) m

CPU : 64

Node 64

CPU: Pentium Pro
200MHz

Memory: 16GB

Disk: 256GB

OS: NetBSD 1.2.1

OS: SCore 2.0

PAPIA

(Parallel Protein Information Analysis) system

http://www.cbrc.jp/papia/ %




PAPIA mini cluster (1999)

CPU : 16
Node 8
CPU: Pentium I
450MHz, Dual
Memory: 4GB
Disk: 50GB
OS: RH Linux 2.2.3
OS: SCore 3.0
LUCIE
37
Compaq cluster (2000)
CPU : 64
Node 32
CPU: Pentium Il
1.4GHz, Dual

Memory:  32GB

Disk: 1152GB

osS: RedHat Linux 6.2
OS: SCore 3.2

MolTreC
ABINIT-MP




for Genome Informatics

Mag| SyStem (2001) Massively Parallel Computer

. CPU : 1040
. e Node 520
; CPU: Pentium Il
933MHz, Dual
Memory:  520GB
Disk: 19152GB
OS: RedHat Linux 7.1
0OS: SCore 4.1
MolTreC, AMBER 2001
ABINIT-MP, Gaussian 32bit
PDB-REPRDB Linpack
653.8 GFLOPS
67%

TOPS500
http://www.top500.0rg

PU

(GFlops) (GFlops)
1 ASCI White 7226 12288 8192
2 Compag ES45 4059 6048 3024
3 IBM SP3 3052 4992 3328

39 CBRC Magi Cluster 654 970 1040
40 SCorellle Cluster 618 955 1024
41 IBM P Cluster 594 1024 1024 (NCSA)

2002 11 86 -»2001 11 40
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GeneDecoder
http://www.genedecoder.org/

Codon bigram dictionary

AAA
AAC
el e
stop-codon -
T start-codon

L ATG
— - c==D

TAG
TGA

Gene Finding

— DNA

- Coding Potentials
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Trandate until STOP codon with 6 possible frame

Extremely easy application (but useful)
O(n) 49

polyA

5° 3°




ttttgaataaagaggcgtgccttccaggcaggetctataagtgaccgecgeggegagegt
gcgcgegttgeaggtcactgtageggacttettttggttttetttctetttggggeacct
ctggactcactccccagcatgaaggcgetgageccggtgegeggetgctacgaggeggty
tgctgcctgtcggaacgcagtcetggecategeccggggecgagggaagggeccggeaget
gaggagccgctgagcttgctggacgacatgaaccactgctactcccgectgegggaacty
gtacccggagtcccgagaggceactcagettagecaggtggaaatcctacagegegteate
gactacattctcgacctgcaggtagtcctggecgageccageccctggacceccctgatgge
ccccacctteccatccaggtaagectcgaagtcgggacagggctgaacacccaggcaagg
atgctgcgggaccctcggageteccgattgectegegtaactettecctettttectcta
atcagacagccgagctcgetccggaacttgtcatctccaacgacaaaaggagettttgec
actgactcggccgtgtcctgacacctccaggtgagtatctectetcttggagagggaggt
ttaaacggcaagtcctggagttggcagacgttttgaaaaattgccactcactcggtttag
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DNA
gap
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* Human, 1d3 gene for HLH type transcription factor

ttttgaataaagaggcgtgccttccaggcaggetc gtgaccgccgeggcegagegt
gcgce

ATGaaggcgctgagcccggtgegeggetgetacgaggeggtg
tgctgcctgtcggaacgcagtctggecatcgeccggggccgagggaagggeccggeaget
gaggagccgctgagcttgctggacgacatgaaccactgctactcccgectgcgggaactg
gtacccggagtcccgagaggcactcagecttageccaggtggaaatcctacagegegtcatce
gactacattctcgacctgcaggtagtcctggccgagccageccctggacceccctgatgge
ccccaccttcccatccaggtaagcctcgaagtcgggacagggctgaacacccaggcaagg
atgctgcgggaccctcggagctcccgattgectcgegtaactcttecctettttectcta
atcagacagccgagctcgctccggaacttgtcatctccaacgacaaaaggagettttgec
acTGActcggccgtgtcctgacacctccaggtgagtatctectctecttggagagggaggt
ttaaacggcaagtcctggagttggcagacgttttgaaaaattgccactcactcggtttag s3
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BLAST
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CATCATGTCCAGAATG, CCAGGTAGCATACCGACGTCATCCATGCCAGCCATCCGATCAGTTCAG CCAGG

donor score
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STREAMS

CATCATGTCCAGAATG, CCAGGTAGCATACCGACGTCATCCATGCCAGCCATCCGATCAGTTCAG CCAGG

f—\//\/\\—\,/\/\(

donor score
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2000 “Drugg

able” genes?

2000

GPCR -

2001 9

Dr Steve Foord ( GSK)
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@ Odorant/olfactory and gustatory receptors(536)

O Adrenergic Dopamine Serotonin receptors(39)

W Family 3 (C) receptors(30)

B Adenosine and adenine nucleotide receptors(18)

O Prostanoids receptors(8)
O Neuropeptide Y receptors(7)
01 Opsins(6)

@ Melanotonin receptors(5)

@ Bradykinin receptors(3)
@ Histamine receptors(3)

@ Tachykinin receptors(3)

W Acetycholine (muscarinic) receptors(12)

@ Glycoprotein hormones receptors(5)

@ Proteinase-activated receptors(s)

@ Releasing hormones receptors(4)

7 8 9 10 11 12 13 14 15 16 17 18 19 20 22

B Orphan receptors (76)
[0 Chemokines and chemotactic factors receptors(31)
@ Family 2 (B) receptors(20)

[ no swissprot 7tm(16)

B Family fz/smo receptors(11)

@ Somatostatin receptors(8)

@ Neurotensin receptors(6)

@ Angiotensin receptors(5)

@ Melanocortins receptors(5)

@ Opioid peptides receptors(s)

I Other receptors(4)

[ Vasopressin/oxytocin receptors(4)

@ Cholecystokinin / gastrin receptors(3)

@ Platelet activating factor receptors(3)

@ Endothelin receptors(2)

u X
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Automatic discovery of G-protein coupled receptors (GPCR) from
human genome dr aft sequences
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GeneDecoder
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SPA: Single Particle Analysis

Nature
AlIST Today

Sato, Ueno, Asai
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example protein SPA images

I *
'!' N %J.
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15 9 5 6|5 0 e
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C.Satoand Y. Ueno71

2-D image clustering and averaging

C.Satoand Y. Ueno72




Image projection and clustering

e am

— tofind imageswith similar @ i i
— tofind © i
— to make an averageimage

|terative Alignment
without reference

: : Average
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Iterative

Alignment

OO

Iterative
Alignment
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M-K-A-L-I-V-L-G-L-V

W Jeff. Skolnick
» Danforth (
http://www.danforthcenter.org/ -
» Dr. Skolnick

St. Louis)

» Dual P-111 731MHzx 490 + Dual P-Il 400MHz x 60

$2M




MolTreC ver. 1.1 (1999)

- 256 200 Inner region = Particle-Particle
Outer region = Particle-Cell
. . g e © e | %%
» Hierarchical tree decomposition ® | & Q@
Barnes-Hut tree code (1986) @ o /
O y
O(N?) - O(NlogN) 9% @} @ o
| | d ° e
» Outer-region: coarse updating h{ ©
Saito’s PPPC method (1990) S 1@ =
e p p© ©
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(HPCASA0)  gpecial Tips for

Efficient Parale “Tree construction”

Dummy Particle

ol KE AN Ny

—Tipl: Morton key ordering

X X
e ] matie
Sl ® X X X X
Dummy Particle x X

— Tip2: Dummy particles (to avoid dynamic memory alloc.)




MolTreC
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M |BM Research Deep Computing Institute
»“Blue Gene”

1GFLOPS x 100 1 PetaFLOPS

(1Peta FLOPS
»2004 BlueGene Light
>

CASP5(2002)
83
MD
GFLOPS

B 5GFLOPS x 32 pu = 160 GFLOPS
B 160GFLOPS x 64 replica= 10 TFLOPS
BmI10TFLOPS x 100 PFLOPS




CASP5 (2002)
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CASP5 2002

CASP5 216 / ; .
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i
"_**4 "'-Z:-..___.-":Ei'nt- I.‘ -] a-|"' E___:- I:-:I- Computer modellers seek out

'Ten Most Wanted' proteins
Nature 409, 4 (4 January 2001)

« TMWO0001 Rpf, (Micrococcus luteus, Mycobacterium tubercul osis)
« TMWO0002 Ataxia Telangiectasia, (Human, Mouse)

» TMWO0003 Telomerase Reverse Transcriptase, (Y east)

« TMWO0004 protein-lysine 6-oxidase-precursor, (Human)

« TMWOO005 phosphatidylinositol kinase, (Y east)

* TMWOO006 Major Nucleocapsid N Protein, (Human respiratory syncytial virus)
« TMWO0007 Ste50p, (Y east)

 TMWOO008 synuclein, alpha, (Mouse)

e TMWO0009 LMP-1, (Epstein-Barr virus)

e TMWO0O010 DID, (Drosophila melanogaster ) 8

. (PAPIA)
Akiyama et al.: Genome Informatics, 8, pp.131-140 (1999).

. PDB-REPRDB
Noguchi et al.: Bioinformatics, 16, 6, (2000).

. ABINIT-MP
Nakano et al.: Chemical Physics Letters, 318, pp.614-618 (2000).

. ESCAPE/HI
Ando et al.: Res. Comm. in Biochem., 5, (1-2), pp.95-114 (2001).




