L=

AHIER

ESRYAI= K vy Ay

10T =A
;

S AT INEYEER

RATIRIEEIREF
arita@nig.ac.jp

H)




1500

X -
> F145
1519

1600

1685-
1750

1700

NYI/IN E—Y7F

1756
1791

SR7ox

1743-
1794

1800

1770-

1827

=7k I R=a1r,

1834-1907
AT
1822-1884

=42
1809-1882

1900

AVFL—T7

2000

7997
1916-2004 L
A
1928-

£¥F



INAFATAIT 4T R

HEHREE (AU TJAXYTA U R) BAIZELD
£ (N4 A0 —)

Google : Bioinformatics, Computational biology
BARFEIL. £YEHR. £miEm. &,

N\
e
o

INAATARTA4OR

ZCORXFERFERERTEZR TR,
EYFH. MiECEYMERG T D,




INAFTA D TAIT AT ADORER

1977 Y UH—EDRE

1980 @E@ bR, HHRIMERR

1990 Ei=FBLSIF A, S

2000 DNARA B 7 LA, 2y JT—7
2010 Bz F£E ., #HReriLiE

2015 —#lifgEr A, E-FT YA v

11111 N B B I B A B B = Completely Sequenced Genomes ©
Sl January 2009

le+10 [~

1000 ¢

le+09 |-

800
600

11111 A - 400
' 200

i

le+06 |/

L 0
llllllllllllll 1995 1997 1999 2001 2003 2005 2007 2009
ousz ouEs 0SS QLY.

1 094 097 O0LO0 003 006 O0W09
date (mmiyy) @ In Genbank




i‘

f%%

Ihc'l |n|Hu I ¢ J{ C L.k.
4 s ienbst Fresents Eodenes o Belek

AT R

P M L o &
R IR .

\..EIE' {K %
EJ?E i

FALFE DL bR E LS
The Language of Life
DaA and the Revolutice in Personalized Medicine
FF ol T § e AN Lo e feke . RERFER

HERMATAR S cWFE RN GG e M r i —
i oRc L RS — SRR L H Y e =ity [rlep
sl A ket ] Lnde s e Bl Sl v,
i dd, AERVITAR s =IO e = =
B LR LRl B e b N L AT, ELTT
RN e SRR T A P L S ] T ]
ELTVE. dokbiEd, Arf Elnad BEHTHEEM. Ay
FRTEENEE ST I AL b B e, B Ao DA
alfibTi. pEEOERORRC, Ak OETRE o
RAEpETd, AbeBa-roEaTod Bbin dikl ik,

Y LT N—iKkE

* Francis Collins (NIHO K E)
« Matt Ridley (£ &NatureD T 4 X —)

Il

uATn RIRLEN
00 ¥ 18

ﬂ 0w on o

WiE i fTd,
MaTTh, SraHRTAL,
B4 "iﬂ;ﬁ';r'i'.‘_j!'t-ff’hfll 'ﬁ "JE" H




) Lo TA] ?

WIS £ 5. DNAERSISED C &

TRV UMNREIRLEE T/ LETE

AN

%11: g ¥ # A2

—~ I
%E#T%ﬁﬁ
\

7.

o N

(1990-2003) Tl&., 4/ LE=HdaiDEREFTH
(blueprint) &L A 1=




[ -

RE Y X EE=EFBES

ERTFIBEHROER - ERIZ, sFEEAFASI N
DB EY _ Sequence 1: (M_1 G M M_1_T)

Sequence 2: (M M1 GP I T)

* Alignment

Sequence1: M- IGMM I T

1970 Dot-matrix method
1978 PAM Matrix (M. Dayhoff)

Sequence2: MM I GP | - T (-:Gap)

Seqi:(GATTGCCGA)

/7\|:| E\\/‘:%O\\<E¢@{f—]—_§” Seq22(GATTGCGA )
1982 GenBank Database SEiTeiEalk

1992 BLOSUM Matrix (S. Henikoff)

BREXRTF RIC
HEOLKEBRTS

ol

|
Seq2i
|

> O 00 A 4 >» 0

A ———




Rl MR =R — )L DE S

Sequence Alignment ... T — X% X— X F

T TILTY XL

1985 FASTA (Pearson & Lipman)
272 /BONYy Y aT—TIL%E
O =BIRIETIENA

1990 BLAST (Altschul & Karlin)
37/ BOY—R—HEEARIC
&k L THRLES 2R3

0 ([ ZER ARSI




FASTA (fast A)

FHETEEZAWVNS EE. BUVWEHLEBEAIZET B /Y
aT—TILEER L TRRZE SR,

RIS #ECH
ATCACACGGC

oA PrOEQEOQOE A
%
x.

=

Wy as—J)

Key

Address

H Q 0

1 4 6
3 5 710
g8 9

2

L&D EF. BUOErtERd
DR E, T—EAR—=—X
DY A X EZNEHhmn
EFTBEmxnITHBIT S
STERENARE,

DNAZZ H6i8H., 73 /B8
BoEEEONYY 1S
YER9 5, (k-tuple)



BLAST Algorithm

(1) For the query find the list of high scoring words of length w.

Query Sequenca of length L

Maximum of L-w+1 words (typically w = 3 for proteins)

find the list of words that will score

at least T whan scored using a pairscone

matrix (e.g. PAM 250). For typical paramatars
there are around 50 words per resikdue of the query..

} For eaach word from the query sequence

(2) Compare the word list to the database and identify exact matches.

Database
Sequencas
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Exact malches of words
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(3) For each word match, extend alignment in both directions to find
alignments that score greater than score threshold S.

Maximal Segment Pairs (MSPs)
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Bacteria, fungl and viruses cutnumber human cells in the body
by a factor of 10 tn ena The microbes cynthecire key
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