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(1)

RSS

1. (web agent)

NCBI (National Center for Biotechnology Information)
Influenza Virus Resource (IRV)

LANL (LosAlamos National Laboratory)  Influenza Sequence
Database (ISD)

- BLAST
- CLUSTAL W PHY LIP Genotype
- Proteotype
- PDB (Protein Data Bank)
3. RSS

Proteotype



(2)

Corefacilities are usually set up to increase both the analysis efficiency and
the work quality when alarge-scale research project isinitiated in many

countries around the world. The prupose of these core facilitiesisto serve the
needs of other related projects. This influenza information core facility collects
all the available influenza data and information, and provides them to the other

team projects after integrating with the RSS technology. Another role of this
core facility will be coordinating the interactions among different team

projects, and getting the most out of the collaborations. The core will also seek

for the capacity of processing large dataset and forming pipeline and quality

control for data analysis. In the first year, we have accomplished the following

works:

1. completed the collection of the following three influenza sequence data
resources through the use of web agent and other tools:
- InfluenzaVirus Resource (IRV) of NCBI (National Center for
Biotechnology Information), USA
- Influenza Sequence Database (1SD) of LANL (LosAlamos National
Laboratory), USA
- Influenza data from the Center of Disease Control (CDC) Taiwan
2. completed the integrated influenza sequence database and the graphical
user interface (GUI) of its query and analysisfunctions:
- BLAST sequence similarity search
- CLUSTAL Wmultiple sequence alignment and PHY L1P phylogenetic
Genotype analysis
- Proteotype comparison and phylogenetic analysis
- Protein structure information through PDB (Protein Data Bank)
3. completed the instant information and news system through the RSS
technology

4.already started to provide bioinformatics analysis service to team members

of the other related influenza research projects.

Keywords: influenza information core facility, web agent, integrated information,
phylogenetic analysis, molecular evolution, proteotype comparison, protein structure
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(2)

IBM p690 10- Mac

(Asia-Pacific Advenced Network  APAN)
Bio-mirror

(storage area network SAN)
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PHP
Linux
MySQL
PHP MySQL
RSS
RSS

XML  eXtensible Markup Language
DataExchange  Content Feed
RSS Content Feed RSS
plain text html RSS XML HTML

encoding HTML encoding RSS news
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MySQL

MySQL

XML

RSS

Exchange Data
title
XML
XML

URL



3)

1. (web agent)

NCBI (National Center
for Biotechnology Information) Influenza Virus Resource
(http://www.ncbi.nlm.nih.gov/genomes/FL U/FLU.html)
LosAlamos National Laboratory (LANL) ISD (Influenza
Seguence Database) (http://www.flu.lanl.gov/)
(Intelligent agent)

(Software Robot)

(web agent)

Spider  Web crawler

URL
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(Tag)

NCBI InfluenzaVirusResource LANL Influenza Sequence
Database
LANL NCBI
39,42;&”’ 37,639

/

2,562 unique (2,645

MCBl sequences updated on 9 NOY. 20086
LAML sequences updated on T MOY, 2008

3779
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Data Distribution by Host

dhers, 349, 1%
Equine, 316, 1%

Human, 16587,

Swine, 1624, 5% 57%
Avian, 10815,
36%
Data Distribution by Region
MorhAmernica,
10866, 37%
Oceania, 3384,
12%
Europe, 3263, 1%
SouthAmerica,
400, 1%
Africa, 175, 1%

Asia, 11091, 38%
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2.1

NCBI

LANL

Influenza Virus Resource (IRV)

Influenza Sequence Database (I1SD)
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Influenza virus database
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RSS XML
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RSS feed

RSS (Reader)
RSS
RSS
RSS
RSS

CDC

NCBI WHO GoogleNews PandemicFlu ProMEDmaill CIDRAP
CIDRAP
Firefox

(http://www.moztw.org/) Sage RSS

(http://sage.mozdev.org/) (
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http://www.moztw.org/
http://sage.mozdev.org/

D

NCBI WHO  GoogleNews

(2) NCBI

NCBI PubMed

NCBI Entrez Programming Utilities

RSS 30
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(3) WHO

WHO RSS
WHO
RSS
(4) GoogleNews
RSS
avian flu  bird flu Google
BBC CNN

(5) PandemicFlu ProMEDmail CIDRAP

CDC
PandemicFlu (http://www.pandemicflu.gov/)
News RSS
ProM EDmail (http://www.promedmail.org/) Latest

Information on Avian influenza
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http://www.pandemicflu.gov/
http://www.promedmail.org/

RSS CIDRAP

(http://www.cidrap.umn.edu/)
RSS
(D) RSS
RSS
(2) RSS

3 (text-mining)
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nucleotide sequence strain name
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NCBI

host: human, subtype: H3, hemagglutinin, year from 2003-2006

927
strain strain  protein
sequence
protein sequence frame : BlastX BlastX
hit frame EMBOSS
Transeq protein Public domain
MUSCLE alignment aignments  BioEdit
Positive selection site Sialic
acid receptor binding site Epitope/Antibody binding
site strain strain
WebL ogo
Positive
selection site



Translation

Score E
Sequences producing significant alignments: (Bits) Value
pil6E1381621 phlAAYESE96. 11  hemagelutinin [Influenza A wires (A/Y 349 3e.95
pilGE1361561gbl AAYE5893. 11  hemagglutinin [Influenza A wires (... _349 3e-95
pil6E138168 bl AAYE5E09. 11 hemagelutinin [Influenza A wirns (AT _340 Je-95
pil621258051 bl AANG3IE16. 11  hemagglutinin [Influenza A Vires (... _349 3e-95
pll62 1258091 bl AANA3E18. 11  hemagelutinin [Influenza A Virvs (A/F _340 3a-95
pil472300451 gh I AAT12674. 11 hemagglutinin [Influenza A wirvs (AFD _348  fe.95
gil62 2§§I Izg ﬁgﬁﬁﬁ 9,11 h.exatzlutinln [Influenza .*. 'i'm:s (P.FF 348 Te.05
Score = 349 bits (895), Expect = 3e-95
dent ities = 169168 (100%), Positives = 1697169 (100%), Gaps = O/ 169 (0%)

Quer? VTWFNNERFDELY [ WGYRHPGTDSDO INLYAQASGRITVSTERSQOTVIPNIGSRFRVRD 182
YTHFHNERFDELY [ YGYRHPGTDSDOINLY SQASGRI TYSTERSQOTY [PN 1 GSRFRVRD
Sbjct T1  VIMPHNEXFDELY [¥WGYHHPGTOSDOINLYAQASGRITYSTKRSQOTVIPNIGSRFRYRED 130

Query 183 VPSRISIYWTIVEPGDILLIKSTGHL I APRGYFE IRSGESS INESDAPIGECHSECITPN 362
YESRISIYWTIVEPGDILL IRSTGHL [ APRGYFE | E3GESS INRSDAF IGECHSECITPH
Sbjct 131 VPSRISIVWTIVEPGDILLINSTGHL | APRGYFK | ESGESS INRSDAPIGECHSECITRN 190

Quers 363 GSIPHDKPFONYNRITYGACPRYVEQNTLELATGNRHVPEKQTRGIFGA| 509 |
G5 1 PHDEFFONYHR I TYGACPRYVEQNTLEL ATGHENYPERQTRG [ FGA
Shjct 191 GSIPNDKPFONYNRITYGACPRYVEQNTLLATGNRNVPERQTRGIFGA 239

i
I

Multiple segquences
alignment

o Using Muscle and ClustalVy
o Manually curate

OO 622 1389 - C
S04 621 I8 P AN SN - 30D Ml 1 1 AL 1
']
M L

b R 11AL
SOOI | 1 0 SIS00d Mg PASSCRNY -5 1AL
SOOI |65 2R B MAA VIR - 200

FHRCOCIO04-0F M2 - 212

OO0 T |74 T A AW BEBIOY 1 70
SOOI RIS AT HARET BR8] oo

P00 |67 IEMEMAALD TRITY 320

Fau kR e o e o L

OO0 T 629 TOE G AAATE FR F ) P 359 i1 1 aLBvo '

20050 i | B4 230 7 TipbLAE 54 381379 e
00T |95 TG SAALD TR 320 e
0O BIETIOIGHABIBIIONIA e
PO TSI AN ZTRRE Y e gl 1 ALIY \
SOOIl | FOSEA0E Pk AA D0 1L S0E T1aLlyi
OO0 [ S I B HrMAAT 7T B 5323

ORI BHIWITGMBAEHNYIATY  e-oeee--
OB TSGR HrMAAZ IBEOR - 825 jl 1 iLI‘V
SOOI | TS84 Mgk A A TR T 0 S0E 1ALy IL
P00 4 TSI Y 1225
2008039111 1422830HABKA 2609 105
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Data set

o Countries distribution (from NCBI total 927)

Tatwran, 44, 3% Sontheast fsia,

Ortheys, 158, 17% 10, 12%
Oithecs m Asia, 79,
0%
Lornedes and
Burope, 536, 57%

o Years distribution (from NCBI total 927)

A0S, LR, 19% 2005, 22, 2%

2003, 416 46 %

2004, 309, 33%

A-Taiwan-407-2003(H3N2)fHA

(basad on country regions)

o Positive selection sites(n=18)

15, 5, &% i
Soil feae A (n=ILU) “thers EEEEE
T ) Ctherz in Ash -
alwan (redd) oL I':I-'|-| TETE I AEE A
1, 4,0% o, 3, T 112,11% | e R3S
R L g L 3
e .
il W 1,91, 6%
America and Barops (n=5730 Cthers (n=156)
+“|~£.

L LE
B, 1% &0, 4% Sl

2,45, 2%
.L_
e L
1, 5 6LS I I TI%
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A-Taiwan-407-2003(H3N2)fHA

(based on occurred year)

o Positive selection site(n=18)

203 =412 2004 =10

53 14D L0% 5,2 1815, 4, 1%
i1 -

0,22, 7%

=1, 160, 5% L 51, %

Variations shown with WebLogo

A-Taiwan-407-2003(H3N2)fHA

{based on country regions)

%ngLTEN\ICKHI\FLYGPQNG

E?EFLTEI\EG(RNFLYGPQINIG

mmmmmmmmmmm
FFFFFFFFF

o 1Y, TENNGKRNFL YGPQNG

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

[ = — - = = = = = -




Variations shown with WeblLogo

A-Taiwan-407-2003(H3N2)fHA

(based o ed year)

2003

2004

2005

2006
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(4)

HA  NA

NCBI InfluenzaVirus Resource (IRV) LANL

(phylogentic analysis)

(multiple sequence alignment)

MPI-Clustal W (Li 2003)
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DNA sequence alignment : PHYLIP

(Felsenstein 1997) Maximum Likelihood

DNA : Kimura two-parameter model (
transition  transversion (Li and Graur 1991),
nucleotide : Y ,
DNA : ,

Maximum Likelihood :
: (internal nodes) state

common ancestral states

Maximum Likelihood , ,

, Maximum Likelihood ,

, DNA :

heuristic ,



neighbor-joining : tree-grafting, branch-swapping :
Likelihood 10~20 candidate trees,
candidate trees

Proteotype

(candidate sites)

Dr. Zhi-Heng Yang (Yang 2000; Yang, Nielsen et a. 2000;

Yang and Bielawski 2000; Yang, Swanson et al. 2000)

Maximum Likelihood ,

(synonymous vs non-synonymous substitution),

HA endemic strains  vaccine

strains endemic strains
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HA domain
circulating strains
antigenic drift ; gene

reassortment
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RSS

RSS



(data mining)

(data mining)



(6)

2.
NCBI_ Influenza Virus Resource (IRV) LANL
3 RSS
| NCBI WHO GoogleNews PandemicFlu
ProMEDmail  CIDRAP CIDRAP
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(data mining)
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