3

O O O

A

v

X © T Ed opt q)eUz’*eeeot h o
’*’39 e’o.éo.
mEQ ¢,

«

0

<

e O o)

~ eYe .

> ~—~

C
IY e
o o
0
- 0T Biology
mo hoa ™
Bioinformatics
o T h o ' ) C t

-e mohoa(fc mt

* x 1 * ]

h oy

0 n ~ o
) * e o !

e eo eh oa

< * * o L

-“eoom t Xx oc e " Q€ E *Fﬁ\*

"n ™ 'Eeh & T oct e eh.

”“ga:dne)

e



| OS¢ 50 dzj dzed 4 ddaw SdB3OYdd

1. AbFaY+f eo0doago3Esqacbodsqy boaeaq
ggaevaodidge(IqbYdoaBNYQYyYybEY €Y0oaoj Y3
YbaodobE3YYy (9qedsg)

Pre-genomic - Post-genomic era
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Biological information carriers

Object Polymer Monomers Types of Approx.
monomers length
(nbases )

Gene (deoxyribo )- 4 (AGCT) 10,000 -
nucleotides 100,000

Transcript (ribo ) - 4 (AGCU) 50 -
nucleotides 10,000
Protein Proteln = Amino acids 20 + 50-1,000
poly - modified or more
peptide




rohromosome : GRCh3T:11:6451679: 6462894 -1
COTCATTACTETCARCCCTTCAC T CAGECACTTTTTGCAA RGO TTTECCAGTC A
GAAGGECGAGAGGITEGEC AT TTEEACATTTEACARCAGTEAGACATTATTETCCC
CAGACTCACTAGC S C ARG ETAAR G TEARGAGEE TTEEEC AT CCCAGARARGEIZCCT
GATGAAGC TTEEARR AR GO TETTC T TEAGTATTTC TAAGTAAGTTTATC TETETETETE
GTTACTAAAAGTAGTAAGTATTG. TETC T TAGE TECC TTAGAGCAGGEFE TTEACAC AT
ACACAGCAATATTAGTTCCCTOCTTTTC TCACC TS CCCATTGTEEAGATAAACTCAATT
ACARARGGETEATCCTCAGTC TACTCACTTCCCTEAC TTATGEATGCC TEEACCCATTECC
AGTETEAGAGTCACAGO TEEACGTCAGCAGTETAGC CCAGTTAC THE TTEAARATTEC T
AR GGEEETTGEEGEECAGCTECCEGEAAARAGEAGTCTTGEATTCAGATTTCTETC CAGA
COCTEACCTTATTTECAGTGATG TAATCAGCCAATATT G TTAGTC C TFEGEAGACAGCA
CATTCCCAGTAGAGT TGFAGGTGEEEGTGETGCTGCTGCCAACTCTATAT AGGGAGT TCR
ACTGETCACCCAGAGCTGTCCTGTGECCTCTGCAGCTCAGCATGEGCTAGGETAC T AL
CACCCGTTGCACTGGGGTTGTGEAGCCTATGCTGGTCTCTGEGCCATTGCCACCCCTCTTC
CTCCGTGAGTAAAGE TEEEAC TAGAA G AR GGEATTGAGTTC THEEE TAGEETAAGETAS
GECCAGTTTTTAGGCCTCEETCARATT TG ETCAGGFEFC TATGEEAA A FEEATCGFETCC
CAATGEATCAAGATATC TATTTTGTTC TCCC TAGGACTAGTGCCCAT GEEAATGTTGCT G
AAGGCGAGACCAAGC CAGACCCAGACGT GACT G=TEAGFCCCTEACTCCCTAAGTC TETC
TTATCTETCTEGTTETETC T TECATTTTATCACC TTC TEETTTTTTTTTTTTTTTTTTT
TTTTTTTTTTITTTTTTTACTT TGO CATC T CC TACCTCCACCCCAGARRCGCTHC TCAGAT
GECTEEAGCTTTGATGCTACCACCCTGEAT GACAAT GEAACCATGCTGTTTTT TARAG =T
AGGAGEEACTEAGETTAGEFC GTTTAGEACCTTAGACTTACTCTCCTTCAC AR A GFETET
COCTETCTETEGEAGGETC T TAGEAATTATC TEATFETATCAC TEACAGC TTCTC T ARG
TATCTCAGTAGETCARAGGTTTC TCACTGEECCCCTCAGTGAGTETEEETTTTTTCAGGE
GAGTTTGT GTGGARGAGT CACRAAT GGEACCGGEAGTTRAT CTCAGAGAGAT GEARGAAT
TTCCCCAGCCCTETGRATGCTGCATTCCGT CARGGT CACARCAGTGTCTTTCT GAT CALG
GTACTGC TG CARAATCAGGGFCAGEE TEEARAGEGETEEAATCGACAC TEGEEEACCC
TTCCCCCAAATGEC T AT EAGC CCATAGC AR TAGETAGCAGATTTC TTTCCCATS
T T TTTCC TETAAR A G T T TARGGEAGTETEC AT GTETFEEC CTEECAS
GTECACCATOCAGTEE.TETTCTTCAGTCC TAGTC TTAGTTC TACACCEC T TEITETAC
CTCACACTGCTGECCATCCTTTTTTTC TC T C AR TTEC TTCCC TTEC CTTCCATEACCT
TeTATCAAGTCC T TTCATAGGECAAGECARGTTETTCCCAACACAR THEFEACCTEECTA
GRAGAGCATGTEEAGCATGARATC CAGETC Tir . i, il i -

B TETE T TEC TeAGASEA L CEEETEC CTTTT :}gl|1132 1551 |rEf IHP_DDDED"&. 1| hEI’nDpE:-:in prECHrSDr [HDmD SapiEnS]

1D biological Information :
sequences

a Gene of hemopexin
(about 11,000 nb)

MRNA (1652 nb)

Protein (462 aa)

GEGEAAGTCCTHAC TETC GG TTTETTTTCCC | MARVL GAP VAL GL WS LCWSLATATEPL PP TS AHGNVAESGE TEPD P DV TERC S DGWSFDATTLD DG TMLF F
TETCTCATTCTATCTCAACCAGTTCCCTAATEY o R FVWESHEWDREL ISERWENFPSPVDAAFROGHNSVFL IS DEVIWW Y PPEEEEEGYPELLODEFPGIE

ATATACCTTCCCTCAGTEATC TCAACCATCAC
GACACTGEATC TAGATC TAC TTTC TGAGE TCC

SPLDAAVECHRGECOQAEGVLEFOGDREWFHWDLATTMEERSWEPAVGNC 3 3AL RWLGREYYCFQGHOFLRED

CAGECACCTAAAATTCACCATCCcocanncTa] PYRGEVEPRYPRDVRDYFMPCEGRGHGHRNGTGHGNS THHGPEYMRCS PHLVLSAL TSDNHGATYAFSGT
TTTCCTCCTGTGTTTCC TETTTCACTAATEA| HYWRLD TSRDGWHSWE IAHOWEP Q6P S AVDAAF SWEEKL YLVOGTOVIVFL TEGGY TLVS GYPERLEKEVG
CAAGTGCACACAGGGTCTCATGATCTEGGCCT] TPHGI ILDSVDAAF ICPGSSRLHIMAGRRLWWL DLES GAQATWTEL FWPHEEVD GAL CMEESLGPNSCSA

CCTGCCACATTCAC TG TG T CAGUCATAC A
COTCATETTTEHEGEC TCTECATGC TEC ToC O T

NGPGLYLIHGFNLYCY3DVEFLNAARATPOPONVTILLGCTH

AACCTGEARAATTCCTGC TEATTTTTCAGC TC TTGGECCCAATGCTTCCTC TTTGETET
AR A A R T T T T R S A e T A A T T AT TR T AT T T A e TS A T




http://www.uic.edu/classes/bios/bios100/lectures/proteins.htm

Information flows from DNA to RNA
to proteins.

DNA 3’ 5'
(information
storage)

J’ TRANSCRIPTION l

mRNA

(information
. U UI/A CI/A ClIG G|lC
carrier) 5’ 3’
—_—
Codon Codon Codon

l TRANSLATION l
Proteins

machinery)

Figure 15-10a Biological Science, 2/e © 2005 Pearson Prentice Hall, Inc.

fgqboasdEFach
doj o E
podaqgeaaydo:c
Y2024} YY.
cd2950®
YbaoddobE3YY

i gbE e ¢€q



ha ho™7g” "ee. g GenBlanI(USA)EMBLBank
(Europe)DDBJ (DNBatabankof Japay/c © A e e

< E
X €

N N

h oo™ @xX"Q o; ﬂnfernatlo@alNucIeotlde
SequenceDatabaseColIaboratlon

v

http://www.insdc.org/

;N '.,.:,..r-:
' N ,D» International Nucleotide Sequence Database Collaboration

ABOUT INSDC POLICY ADVISORS DOCUMENTS

International Nucleotide Sequence Database Collaboration

s The Inter

fEE‘IE)DB.I

ahle Definition Document is available here.




160

O bEzEKEaos

pab.

150,000,000,000
140,000,000,000
130,000,000,000
120,000,000,000
110,000,000,000
100,000,000,000
90,000,000,000
80,000,000,000
70,000,000,000
60,000,000,000
50,000,000,000
40,000,000,000
30,000,000,000
20,000,000,000
10,000,000,000
0

DOageod

2012

j

yO d

3

2¢€1 YD

2¢1 qD

DDBJ/EMBL/GenBank database growth
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Note: CON division is not counted in statistics of DDBJ periodical

http://www.ddbj.nig.ac.jp/images/breakdown_stats/DBGrowthgif
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Managing Growth

We have exponential growth _
in storage and compute Disk Storage

* Storage /compute doubles every 12 _ 3500
months.
« 2009 ~7 PB raw 2000

Gigabase of sequence #
Gigabyte of storage.

Terahytes

2500

2000

* 16 bytes per base for sequence
data. _ _
¢ Intermedlate anal SIS typlca” need 1997 1999 20 2003 2005 2007 2009
2008

10x disk space o the raw data. raag Crege 1098 QDEIDY 002 2004 2008
edr 1000

Moore's law will not save us. August 2007: 3.5 Gbases/month.
Jan 2010: 4 Tbhases/month.

* Transistor/disk density: T =18 : : -
months d 1000x increase in sequencing |_3s

* Sequencing cost: T,=12 months output. Jan 2010

In August 2007, total size of genbank was
200 Gbases.

1500

http://www.opengridforum .org/gf/event_schedule/materials.php?event id=15
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Sequence A structure A function

http://www.stanford.edu/group/pandegroup/folding/education/GAH/mol_mach.html



