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— 19704F 4% AN IXEN8E (Artificial Intelligence)

— 1980&F IFXR/N—F AT L (Expert System)
#HEE (Machine Learning)

— 199044 e F R BT (Knowledge Discovery)
T—RTA4=>% (Data Mining)

— 2000 Web Mining
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« APMZE Douglas R. Hofstadter: Godel, Escher, Bach: An Eternal Golden Braid
« HEPE Elliot Mendelson: Introduction to Mathematical Logic, Fourth Edition
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« HEPJE Michael R. Garey and David S. Johnson: Computers and
Intractability - A Guide to the Theory of NP-Completeness
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« Shortest (Common) Superstring Problem
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2001/2 Ek 29{& clone-by-clone ERF—L
Celera T AR
2002 /4 A ReemmEsl) 4. 718 RePS (Beijing Genomics) F [E
2002 /7  +S7YT @essemEsl) 3.6{8 Jazz (JGI) TA)A
2002/12 <9R 25{& Arachne (MIT) + clone by clone TA)H
2004 /2  AAD@e#kmEsEL) 58 Ramen (EX) EEEYERMEMN SN
RePS (Beijing Genomics) =afEq
2004 /4  Syk 25{& Atlas (Baylor College) + clone by clone TA)AH
2004 /10 =K Y24 3.4/8 Arachne (MIT) TSR, TA)AH
2004 /12 Fx> 10f& PCAP (Wash. U.) TA)AH
2005/8 A# 3.9{8 clone by clone BEAWERWERR B
2005/9  FuINLT 29{8 PCAP, Arachne TA)AH
2005/12 FKwo 24{Z Arachne (MIT) TA)H
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e Longest Common Subsequence
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Needleman-Wunsch, Smith-Waterman




7/ L

CTACCCTTGCATACACCCCACCCAGGGGCT
CTACCCTTGCATACACCCCACCCAGGGGCT
CTACCCTTGCATACACCC-ACCCAGGGGCT
CTACCCTTGCATACACCC-ACCCAGGGGCT
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MSH2 gene, promoter region nucleotides 61 — 120
http://sayer.lab.nig.ac.ip/ silver/our data.htm|l FHEEBtFEENDHPLY
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Human
Chimp
Mouse
Rat

Dog
Chicken
Fugu
Zebrafish

Human
Zebrafish
Fugu

Zebrafish

homeobox Al protein Refseq: NM_ 005522 Protein: P49639 (aka HXA1 HUMAN)

GACAATGCAAGAATGAACTCOTTOCTGGAATACCC---CATA
GACAATGCAAGAATGAACTCOTTOCTGGAATACCC---CATA
GACAATGCAAGAATGAAQTCOTTTICTEGAATACCC---CATC
GACAATGCAAGAATGAACTCOTTTICTGGAATACCC---CATC
GACAATGCAAGAATGAGATCOTTOCTGGAATACCC---CATC
GACAATACTAGGATGAAQTCOTTATTAGAGTATIGC---AATT
~ACAATGCCACAATGAGCAGCTTAOTTAGATITAGTC---T|GTG
GAAGATGACACAATGAGCACATTATTAGATTTTITCGTCOATA

TI/B MIN|S|F|L|E|Y]|P ]
FIZE#  ATGAAGTCOTTOCTGGAATACCCC  ATA
AGOTTTTTAGAGTAT ATC
ATT

S| T D|F %
AGCACA GATTTT GTG

GACAATGCAAGAATGAACTCCTTCCTGGAATACCC---CATA

| DX T DX TEX DX I Dxxx]

GAAGATGACACAATGAGCACATTCTTAGATTTTTCGTCCATA

—~ACAATGCCACAATGAGCAGCTTCTTAGATTACTC---TGTG

DXTHIXTEEEEETEEE DT

XX | x

GAAGATGACACAATGAGCACATTCTTAGATTTTTCGTCCATA
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1102.90 = 301.34 pixels

13.28 = 1.70 pixels (n=246)
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Cell-image Processing







From FITC-ConA image From Rh-ph image

AT: size of actin region A1: Number,
AB: total brightness of actin region location,
A9: proportion of actin region at neck size,

brightness

of each actin patch

From DAPI image

D11-2 D12-2 D13-2
D3-3

D5-1

D1-2

D4-1

D12-1

2 D14: nuclear size
[Eﬁ_i D15: sum of nuclear brightness
D82 D16: maximal brightness of nuclei

D17: nuclear fithess for ellipse

Yoshikazu Ohya, Jun Sese(*), Masashi Yukawa(*), Fumi Sano, Yoichiro Nakatani, Taro L. Saito, Ayaka Saka, Tomoyuki Fukuda, Satoru Ishihara, Satomi Oka, Genjiro Suzuki, Machika Watanabe,
Aiko Hirata, Miwaka Ohtani, Hiroshi Sawai, Nicolas Fraysse, Jean-Paul Latge, Jean M. Francois, Markus Aebi, Seiji Tanaka, Sachiko Muramatsu, Hiroyuki Araki, Kintake Sonoike, Satoru Nogami,
and Shinichi Morishita. High-dimensional and large-scale phenotyping of yeast mutants Proc Natl Acad Sci U S A. 2005 Dec 27;102(52):19015-20.(* equally contributed authors)




round bud
35 mutants

LN R

polarisome mutants
with a round bud

elongated bud
173 mutants

total 4718 mutants

4,718 mutants were sorted
by roundness of bud

25 1088 3276 ranking
. E
| bni1 budbé spa2 pea2 sph1 | wild-type
polarisome mutants
parameter GO term gene in GO distribution of mutants

mother axis ratio
of pre-mitotic cell

variation of long axis
length of pre-mitotic cell

variation of whole
call size of pre-mitotic
cell

axis ratio of
no bud cell

direction and distance
of bud tip of pre-mitotic
cell

nucleus position
of unbudded cell

axis ratio of
no bud cell

chromatin assembly
complex

THO complex
double-strand break
repair via single-strand
annealing

SWR1 complex

mitotic sister
chromatid cohesion

RMNA polymerase
complex

Pol Il transcription

elongation factor activity

HTZ1, CAC2Z, ASF1, M5, RLF2

MFT1 , HPR1, THPZ , RLR1

RADT0 , MRE11 , SAEZ, RADSS,
RADSS , RADST , RADT , RADS0, |||
RADS2 , RADS1 , RADS4

SWCT , SWR1, VPST2 , SWC5 , ARPS,
VPST1 , SWC3, YAFS

RTF1, CHD1, CDCT3 , SPT4, ELPZ,
ELP4, ELP&, LEO1, IKIZ, ELP3, PAF1

CHL1, CTF18 , CTF8, DCC1, CTF4,
TRF4

RPA34 , RPA14 , RPA4S , RPA1Z,
RPBY9, RPB4
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