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Core facilities are usually set up to increase libthanalysis efficiency and
the work quality when a large-scale research ptojganitiated in many

countries around the world. The prupose of these faxilities is to serve the
needs of other related projects. First year, thitueénza information core
facility collects all the available influenza datad information, and provides
them to the other team projects after integratinth ihe RSS technology.
Second year, this core facility analyze the viialdgical characteristics such
as antigene, drug resistance, HI titer, virus rdmaation and genetic
reassorment etc., to further expand the knowledgge.bThe core will also
seek for the capacity of processing large datasétfarming pipeline and

quality control for data analysis. Third year, acliog to the request of other
related projects, the influenza A virus genotypedjotion tool and personal
workingset database were added. By using bioinfocsiadechniques, we
develop tools to predict trend of influenza virnelation, and facilitates the
prediction of vaccine targets.

In the third year, we have accomplished the follaywvorks:

1. Automatic update of influenza virus sequence
2. Use sequence logo to show the conserved regioninofas
influenza protein sequences
3. Influenza A virus genotype database and predid¢boh
4. Personal workingset database for saving and anaglysersonal
sequence data
5. B-cell epitope prediction tool
a. Simialrity analysis of B-cell epitope nucleotidejsences
b. Investigation of available tools for B-cell epitopedtion
c. Development of in-house B-cell epitope predtiorigoo

Keywords: influenza information core facility, gaepping, Personal workingset database,
epitope prediction tool
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lect count(*) from flu seq aa;

Database Information

82971 nucleotide, torow an set (000 sec)

Q7726 protein and nysgl> select count (*) from flu seq cds:
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Latest update:03/11/2008
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Influenza Virus Bioinformatics System (IVBS)

Taiwan Influenza Vaccine R&D Program

FJ1375206 2007 Human 4(HA) HiN1 Cambodia AfCambodia/0374/2007

Home Function Ontology About IVBS My IVBS Logout
View working set
accession year host segment type subtype country name
AFD26154 1996 Human 4(HA) A H1N1 Taiwan AfTaiwan/112/96-2(H1N1)
AFD26155 1996 Human 4(HA) A HiN1 Taiwan AfTaiwan/117/96-1(H1N1)
AFD26156 1996 Human 4(HA) A H1N1 Taiwan AfTaiwan/117/96-2(H1N1)
CY034467 2008 Human 4(HA) A H3N2 Kyrgyzstan A/Kyrgyzstan/AF1840/2008
EU555259 2008 Human 4(HA) A H3 Peru AfPiura/OBT5844/2008
CY0D30549 2008 Human 4(HA) A H3N2 Qatar AfQatar/AF1164/2008
EU914911 2008 Human 4(HA) A HiN1 South Africa  AfJohannesburg/25/2008
EU625364 2008 Human 4(HA) A H3NZ2 Thailand AfThailand/CU-1102/2008
CYD30018 2008 Human 4(HA) A H3NZ2 usa AfAF1102/2008
CY0202320 2007 Human 4(HA) A HiN1 Australia A/Brisbane/59/2007
EU521983 2007 Human 4(HA) A H3NZ2 Bolivia AfCochabamba/FLUS441/2007
A

EF612700 2007 Human 4(HA) A HIN1 Canada by 5/2007

[

o

eIete] [Download sequence] [Download accessionl [Alignment] [Buildtree [Phylo—mlogo]
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Influenza Virus Bioinformatics System (IVBS)

Taiwan Influenza Vaccine R&D Program

Home Function Ontology About IVBS My IVBS Logout

Alignment setting Parameters: ® FAST/APPROXIMATE O SLOW/ACCURATE [¥] Display Weblogo

[ Execute Multiple Ahgnmem]

accession year host segment type subtype country name
AFD26154 1996 Human 4(HA) A HIN1  Taiwan A/Taiwan/112/96-2(H1N1)
AF026155 19956 Human 4(HA) A HIN1 Taiwan AfTaiwan/117/96-1(H1N1)
AFD26156 1996 Human 4(HA) A HIN1  Taiwan AJTaiwan/117/96-2(H1N1)

CYD34467 2008 Human 4(HA) A H3MNZ Kyrgyzstan A/Kyrgyzstan/AF1840/2008
EU555259 2008 Human 4(HA) A H3 Peru A/Piura/0BT5844/2008
CYD30D549 2008 Human 4(HA) A H3N2  Qatar AJQatar/AF1164/2008
EU914911 2008 Human 4(HA) A H1N1 South Africa A/Johannesburg/25/2008
EU625364 2008 Human 4(HA) A H3N2 Thailand A/Thailand/CU-1102/2008

CYD30018 2008 Human 4(HA) A H3N2 UsSA AJAF1102/2008

CYD20220 2007 Human 4(HA) A HiN1 Australia A/Brisbane/59/2007
EU521983 2007 Human 4(HA) A H3N2 Bolivia A/Cochabamba/FLUS441/2007
F1375206 2007 Human 4(HA) A HiN1  Cambodia  A/Cambodia/0374/2007
EF612700 2007 Human 4(HA) A H1N1 Canada Af/New Caledonia/V77245/2007
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Home Function Ontology About IVBS My IVBS Logout

Progress:

Step 1 : Download mutiple sequence alignment result from here DOWNLOAD .
Step 2 : Download Phylo-miogo 2.3 version from Academia sinica LINK .

Step 3 : Follow the user quide of Phylo-miogo to run the program on your own PC to get the result PDF(2.41MB) .

Alignment Result

. . . . Start Jalview
Multiple alignment result DOWNLOAD . View the alignment result 4|

WebLogo

Download image | PNG | PDF

F4
g

'”§§§§

543:l=-

S 2

Sequences in alignment

accession  year host segment type subtype country name
AFD26154 1995 Human 4{HA) HimM1 Taiwan AfTaiwan/112/96-2(H1N1)
AFD26155 1995 Human 4(HA) H1MN1 Taiwan AfTaiwan/117/96-1(H1N1)
AFD26156 1995 Human 4{HA) HimM1 Taiwan AfTaiwan/117/96-2(H1IN1)
CY0D34467 2008 Human 4({HA) H3NZ Kyrgyzstan A/Kyrgyzstan/AF1840/2008
EU555259 2008 Human 4{HA) H3 Peru AfPiura/OBT5844/2008
CY030549 2008 Human 4({HA) H3N2 Qatar AfQatar/AF1164/2008

EU914911 2008 Human 4(HA)
EU625364 2008 Human 4(HA)

HiM1 South Africa  Aflohannesburg/25/2008
H3N2 Thailand AfThailand/CU-1102,/2008

PP PF PP

CYD30018 2008 Human 4{HA) H3mz2 USA AJAF1102/2008
CYD20230 2007 Human 4(HA) HiN1 Australia A/Brisbane/59/2007
EU521983 2007 Human 4{HA) H3mz2 Bolivia AfCochabamba/FLUS441/2007

Step 1:# ™ downloadét » ™ §* & IVBS i1z AR AL N ek

%

Progress: BEF 1 sequence.nc.aln.fa
Step 1 : Download mutiple sequence alignment result from here D TRERERE

@ sequence.nc.aln.fa
Step 2 : Download Phylo-mloge 2.3 version from Academia sinica LINK . 2 Fatem

$&  https:/ichs. ym.edu, tw
Step 3 : Follow the user quide of Phylo-mlogo to run the program on your own PC to ge|

Firefox FEGEAOATAEIE IEHEEE 7

Alignment Result

O FE=R 5
Multiple alignment result DOWNLOAD . View the alignment result ——— [ St EE R I SIE R - (4)

Start Jalview

WebLogo [ wx | [ ma

Download image | PNG | PDF

[ “rrAlTLICACAIPARLLALCAL AP ERTRAAL A LATTRAAT AT e

Step 2:# 7 link & » @ 5| ¢ F I kT 4 Phylo-mlogos #8

20



The current version of Phylo-mLogo is 2.3.
You can download lateset version from here.

008

19992000 148 TequungEs )

20012002 (5 Sagaan

_Wllﬂhml‘]

SaenC il Lid ”
L. 2003-2004 (72 Sequances| |
hime ol
e Sdarw AN

13581988 (15 Vaguances)

| LRHEAAXHQ-VWCVEVY

—— éWﬁEéﬁﬁi‘S( HVEH

EEIEENAE

+ LLRHEAATHO VY GVEVY |
“[FLRHEVADHQCVVGVETV
WHGOYRDVESY
,m QKATNTHGIRDVGVA

Total download times: 579

Step 3: %
'H},%E?P? —JF% EIJ%‘% °

[&] Phyle-mLoge
File Options Tools Help

FgE {8 e & uploadi] Phylo-mlogo 4% P& 4

o

&)

Look In: ||j Desktop

MIBIEIE S

[ My Documents

7 My Comptuter

= My Network Places
[ haby photo

[ Dr.Chan

] epitope_

[ from cot

[ IVBS UPDATE 20080701
3 personal

] Phylo-mLogo-2.3

] Phwlo-mLogo-2.3(2)

[ V5 update 20071129

File Name:

|sequence.nc.a|n.fa |

Files of Type: lOnly FASTA (*fa, “fasta, “fas, "Ist, “fia, *1sa) |V|

Open selected file
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L&/ Phylo-mLogo A=
File Options Tools Help
Root Logo (13 Sequences)

e AR AACCOOROACL A& T TATTTRACK SR

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

Total Length : 1840
Current Length: 1840

Tl vl

3. At ingJmd 22 FIH 2 A F3](genotyping) 2 FEiR|g A G # A
—® R AH g R F 2 A T2 A& F13)(genotyping) 2 FEiRl&

A TF ¥R

WP IVBS i B RG TURE i E ATIRE IS AT L v p

Y

FluGenomew & /it g :}P‘si 2 AFAFT AL 4~ IVBS ¢ > £ 3,678
i op4 > A FIR 2 A T3], 2 47,1694 ¢ segment. # F1A] h

7}‘-'_ o _,ﬂ? ’?"‘07},_'.-&('—1: ;:g\, ’—"'l‘i","]‘\ °

% ~1VBS*® % 8segment A FAFHlz Lk

total |PB2 |PB1 |PA HA NP | NA MP | NS

47169| 4420 | 4198 | 4242 104344426 | 6650 | 5754| 5831
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BUILD

Flu_genotype genome E E
Strain %AEEEE\/P
PB2
PB1
PA
HA
NP Flu_seq_nc
NA Accession
MP .
Flu_genotype complete w SI ipti
: Country escription
Strain
Host
PB2 Serotype
PB1 Year
PA
HA Flu_genotype
NP Accession Flu_genotype_seq
NA Segment
MP Strain ;
NS Gi
Serotype
Country Host S_Egm o
ot Country Lineage
serotype Venr Sequence
Year Format

A4 2 & FluGenome s i ¥ E: Flu_genotype_genomer
Flu_genotype £ = 7 Genotypesn 3 # & : Flu_genotype_completer

’ 2

£ 4 1 IVBS & ¥ e 7| TR Flu_seq_nc # > Genotype & 7 ¢

v

TALE: Flu_gebotype_seq7 * *t i Genotypesgp| o f]* FAL £ X

)

£ ~PHP g & MySQL » #a=s o
AR AR e akst > Genotype F oo &2 Proteotypesp
o f1* g AR A RpE RGP AFIR ML R R FE AT

m > TFunction,# it 4 53 - L =& RATE R RE AT o
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Functions
View working

Search Genotype

INEFNEEREENEEEEEEEREEEREEREREREREER

Influenza AV

set

Databse B1
Country

IAfghanistan
Algeria
Argentina

E’l_'us Genotype Tool

Year

search results : 3678 Genomes, 237 Genotype(s),

Strain
AfBrevig Mission/1/1918
A/Swine/31
AfWilson-Smith/1933
Afwilson-Smith/33
A/WSN/1933 TS61
A/chid(er\/RnstDck!IE/lgaa
A/FPV/ROSTOCK/34
AfPuerto Rico/8/34
AfPuerto Rico/8/34/Mount Sinai
AfAlaska/1935
A/Melbourne/35
A/Phila/1935
Afswine/Ohio/23/1935
A/Hickox/1940
A/Bel/1942
Afswine/lamesburg/1942
AfAA/Marton/1943
Aflowa/1943
AfWeiss/43
AfAA/Huston/1945
AfCam/46
AfFort Monmouth/1/47

A/Fort Monmouth/1/47 (Mouse adapted)

AfFortMonmouth/1/47
A/Albany/4835/1948
Afchicken/Germany/n/1949
A/Roma/1949

Subtype

Host

Human

Swine
Human
Human
Human

Avian

Avian
Human
Human
Human
Human
Human

Swine
Human
Human

Swine
Human
Human
Human
Human
Human
Human
Human
Human
Human

Avian
Human

FOlm: v HA L85y -

Ontology

About IVBS

@® complete genome
O non-complete genome

Counitry subtype year [pB2(1) Oeei(z) Opa@ Oway Owes) Ownae) Oweizy Onses)

usa Wt o1 (NAI N A E o S e
uninown  Hin 103 AT S o s A

Urited kingdom  HiN1 1933 (I I I e e o .
United Kingdom  HIN1 1933 (I [A A e T o S e
United Kingdom  HIN1 1033 [IA| IR A e A S

Germany  H7n1 1934 [N I I
Germany 1934 _

Puerto Rico
Puerto Rico
usa
Australia
USA

USA

USA

USA

UsA

UsA

UsA

UsA

UsA
Unknown
usa

LAB

USA

USA
Germany
Italy

Login

E Functions

HA(4) .

v . . . . . Reorder

h
View worl

Influei

Search Genol
Host

Virus Genotype Tool
e By:
¥
Year Subtype & comg
from| ‘ to‘ | | | @ non-
nomes, 237 Genotype(s),
Strain Haost Country
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Functions

View working set

Influenza A Virus Genotype Tool

Search Genotype Databse By:
Country
| Year
Afghanistan E o[t
Algena wel W
Argentina

search results ; 3678 Genomes, 237 Genotype(s),

IEEEEE S EEEEEEEEEEEEEEEEEEEEEE

Strain
A/mallard/Alberta/208/2000
A/mallard/Alberta/209/2003

Afpintail/Alberta/202/2000

A/mallard duck/Minnesota/19/1979
Afmallard/Chio/122/1989
A/mallard/Ohio/99/1989

Afcommon scoter/Maryland/297/2003
Aflongtail duck/Maryland/295/2005
Afchicken/Germany/n/1949
Afguail/italy/1117/1965

Afduck/Hong Keng/562/1979
Afsharp-tailed sandpiperfAustralia/10/2004
Afsharp-tailed sandpiper/Australia/6/2004
Afshoveler/Netherlands/19/1993
A/duck/England/1956

A/Black Duck/Ohiof194/1986
Afmallard/Ohio/1851/2005
A/mallard/Ohio/1851/2005
Afgreen-winged teal/Ohio/1747/2005
Afbufflehead/Chio/246/1986
Afgreen-winged teal/Ohio/81/1993
A/mallard/Missouri/M0130/2005
Afmallard/Ohio/102/1986
Afmallard/Ohio/24/1293
Afenvironment/Delaware/235/2005
Afenvironment/Delaware/232/2005

Afenvironment/Delaware/234/2005
Alamariean hlack durl IAkini1897/9005

Subtype

N N

Host
Avian
Avian
Avian
Avian
Avian
Avian
Avian
Avian
Avian
Avian
Avian
Avian
Avian
Avian
Avian
Avian
Avian
Avian
Avian
Avian
Avian
Avian
Avian
Avian
Environment
Environment
Environment

Avian

® complete genome
© non-complete genome

Country

Canada
Canada
Canada
USA
USA
USA
USA
USA

Germany

Italy

Hong Kong

Australia
Australia
Netherlands
United Kingdom

25

usa
Usa
UsA
usa
Usa
usa
Usa
Usa
UsA
Usa
usa
usa

e

Subtype
H10N7
H10N7
H10N7
H10N7
H10N7
H10N7
H10N8
H10N8
H10NT7
H10N8
H10N2
H11NG
HL1ND
H1iNg
H1iNG
H1iNi
H1iNi
H1iNg
H1iNZ
H1iN2
H1iNZ
H1IN3
H11N3
H1iN3
H1iNG
H1iNE
H1iNE

[FERINL)

year [pe2(1) Opsiz) Ora3) OHae) Onecs) Onae) Owmegr) Onste)




fr F¥3= complete genom& non-complete genome *73 A 7|z

FIAE S bR - BE G o

# chix i 4 45 genotypef B

Influenza Virus Bioinformatics System (IVBS)

Taiwan Influenza Vaccine R&D Program

|

]

Fendox o kRt

=1

Y

Ti3

152

Y
p

7

0
=

—
2%

Home Ontology About TVBS Login

Functions
View working set

Influenza A Virus Genotype Tool

Search Genotype Databse By:

Host Country
Year Subtype O complete genome
from l:l to l:l O] non-complete genome
search results :929 rows
Strain Host Country Serotype year PB2(1) PB1(2) PA(3) HA(4) NP(5) NA(E) MP(7) NS(8)
A/duck/Alaska/702/1981 Avian USA HEN2 1091 E 8A . i
a/murre/alaska/305/1976  Avian UsA HING 1976 Py ] . FImEn
Afduck/alaska/740/1991  Avian usa H1ON7 1991 e .
Afruddy turnstone/N1/49/1985 Avian UsA H4Ng 1985 R
A/knot/DE/526/1988 Avian UsA HENB 1988 . F
Afgull/Maryland/704/77  Avian Usa Hi3Ne 1977 R . 1c
A/Mallard/New York/6750/78 Avian usA H2NZ 1978 E
Afturkey/Minnesota/799/1980  Avian usa HEN1 1980 e .
Afherring qull/DE/660/1988 Avian UsA H13NG 1088 R E
A/shorebird/DE/68/2003 Avian usA HeN1 2003 E E
Aflaughing guil/DE/554/1988  Avian Usa H13NZ 1088 R E
Afruddy turnstone/DE/2764/1987 Avian usA H10N7 1987 R E
Afruddy turnstone/DE/2762/1987 Avian Usa H11NZ 1987 e E
A/shorebird/Delaware/224/1997 Avian UsA H13NG 1997 R E
Afchicken/NY/4447-7/1994 Avian usA H7NZ 1994 E E
Afdomestic duck/Minnesota/1086/1980 Avian Usa Hang 1980 R E
A/ruddy turnstone/DE/76/2000  Avian UsA HIONZ 2000 R
Afturkey/Massachusetts/3740/1965 Avian UsA HENZ 1965 R
Afturkey/Minnesota/501/1978 Avian usa HENS 1878 E
Afmallard duck/New York/66861/1978  Avian Usa HzZN3 1978 R
Afruddy tumstone/Delaware/81/1993 Avian usa H2N1 1993 [ ]
A/shorebird/N)/840/1986  Avian usa H13N3 1986 [ N
Afpintail/Alaska/211/2005  Avian usa nzne 2005 (S
Afshorebird/DE/261/2003  Avian usa Hens 2003 [
Afruddy turnstone/Delaware/2589/1987 Avian UsA HIINL 1087 S
A/shorebird/DE/10/2004  Avian usa Hiony  zoos (DS _
Afduck/Memphis/546/1974  Avian UsA HiiNg 1974 _—
A/DUck/NC/91347/01 Avian usA HINZ 2001 [ ol
Afturkey/Ohio/313053/04  Avian Usa H3N2 2004 [ 5 |
Asturkey/Tllinois/2004 Avian UsA H3NZ 2004 [ il
Afgoose/MN/5733-1/1980 Avian usa Hanz 10z0 [E ol ]
Afturkey/Oregon/1971  Avian usa H7nz 1971 (S ol H|
Afshorebird/DE/66/2003  Avian Usa nonz 200z (S TR
Afruddy turnstone/DE/637/1988  Avian usa Hine  1css (S R
Afturkey/Minnesota/836/1980  Avian usa wenz  1oso (IS TE
Afchicken/Pennsylvania/1370/1983 Avian USA H5NZ 10s: [EE T F
A/mallard/New York/6874/1978  Avian UsA vz 1ove G DTTTE
a/mallard duck/New York/157/1986  Avian usa wane  10sc (G DE
Afmallard/Ohio/1801/2005  Avian usa Hzne 2005 (S TE
Afmallard duck/New York/174/1982  Avian usa e 1ce: R E
Frot g Lica Lian 1nnn I S
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FTORXATH LR B & F]13] genotypingi iRl ## s o 41 BLAST
Rt H A 7R R SRR R U2 genotype k- % o @ H T g
- BB EA R A E @ BAFSFASTARL B - 4 0 E#

BLAST 4o 2% 5 5 8B > L 3MA A SR T 2% % 5=

o HTHE > genotypeEBliEF R S K e o FERIEEAAL T o o

% T 24 3 TR genotypes pipeline-

Home Function Ontology About IVBS My IVBS Logout

Functions
View working set

Genotype Prediction Tool

Input sequence in FASTA format Program Search database
E’ ® blastn @ Influenza virus from IVBS

virus (A/Brisbane/10/2007 (23N2))
segment 4 hemagglutinin (HA) gene,

complete cds.
ATGALGACTATCATTGCTTITGAGCTACATTICTAT GTCTGG[V]

[(_l i | [i]
©

Max search hits

250/v

Other options
O Display Alignments Display alignment graph MegaBIast Filter low complexity

Analysis Pipeline for segment

Step 1 : Input sequence of virus gene segment or upload sequence file both in FASTA format

Step 2 : Choose alignment setting parameter

mn

Step 3 : Lineage prediction progressingU
Step 4 : Results page with lineage

Step 5 : Show blast result and virus with the same gene lineages
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TRREE 4B T 0 2iE A A E A HAMG) » Z_ lineage %

A Fm® Fi BLAST e % » F o T 2> RIE [ IVBS ¢ 2 4p i

- W i o

Home Function Ontology About IVBS My IVBS Logout

View working set
Query Virus Segment: HA(4)
Query Virus Lineage: 3A

e ]
- ECOre=3309

EUS1E054
)
, BCOPE=IE09

EUSLez02

» SCOPE=3309
EUS16212

» sCore=3305
EUS16105

» score=3301
EUSL16204

» ECOFE=3301
EUSLEG70

Download image PNG

Blast Result | Add to working set| Download Text

accession  year  host  segment subtype country name HSP length
EU199366 2007 Human HA(4) H3N2  Australia A/Brisbane/10/2007 1701
EU199284 2007 Human HA(4)  H3NZ  USA A/Virginia/01/2007 1701
CYD26787 2007 Human HA(4) H3NZ  UsA AjCalifornia/URD6-0565/2007 1701
EU199285 2007 Human HA(4) H3NZ  USA A/Nirginia/02/2007 1701
CYD26883 2007 Human HA(4)  H3NZ  USA AjKentucky/URD6-0158/2007 1701
CYD27587 2007 Human HA(4) H3NZ USA A/Tllinois/UR0DG-0546/2007 1701
CYD27715 2007 Human HA4) H3NZ  USA AfTllinois/URDG-0402/2007 1701
CYD25477 2007 Human HA(4) H3NZ  USA AfTllinois/URDG-0334/2007 1701
CYD26019 2007 Human HA(4)  H3NZ  USA Aflllinois/URD&-0036/2007 1701
CYD26027 2007 Human HA(4) H3NZ  UsA AfTllinois/URD6-0030/2007 1701
EU516069 2007 Human HA(4) H3NZ  USA A/Colorado/22/2007 1701
EU199365 2007 Human HA(4)  H3NZ  USA A/Nermont/05/2007 1701
EU516030 2007 Human HA(4) H3NZ USA A/Georgia/05/2007 1701
EU199367 2007 Human HA(4) H3NZ  USA A/Washington/14/2007 1701
CYD27867 2007 Human HA(4) H3NZ  USA A/Virginia/URDG-0580/2007 1701
CYD26307 2007 Human HA(4)  H3NZ  USA A/Virginia/URDE-0021/2006 1701
CYD27563 2007 Human HA(4) H3NZ  UsA AfTexas/UR06-0358/2007 1701
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identity(%) score

100.00
99.82
99.82
99.76
99.76
99.76
99.76
99.76
99.76
99.76
99.76
99.71
99.71
99.71
99.71
99.71
99.71

1701
1691
1689
1685
1685
1685
1685
1685
1685
1685
1685
1683
1683
1681
1681
1681
1681

E-value
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0



21 156188133 | gh| V198366 | Inf luenza ) . )
0.1k 0.2k 0.3k 0.4k 0.5k 0.6k O.7k  0.Bk 0.9k 1k 4.k 1.2k 1.3 1.4k 1.5k 1.6k

EL199366
. SCOre=3372
ELI199284
. sCore=3352
CYOQZE787
» SCOre=3348
EL199287
r SCOAPERN BLASTN 2.2.17 [Aug-26-2007]
CYOZ6883
, ECOFE=3340
CYOZTSET Reference: Altschul, Stephen F., Thomas L. Madden, Alejandro A. Schaffer,
 score=334( Jinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman {1997},
CYOSTTLS "fapped BLAST and PSI-BLAST: a new generation of protein database search
pr————r programns", Fucleic Acids Res. 23:3389-340Z2.
B Query= £i11581881331gh |EV199366 Inf lnenza 4 virus
score=3340 (4/Brishans/10/2007(HAN2Y) segment 4 hemagglutinin (HAD gene, conplete
V026019 cds.
» sCores3340 (1701 letters)
CYOZB027
. score=3340 Database: gentvpe_seq_onlvacc
EUSLE065 47,119 sequences; 72,631,738 total letters
EU;.Q‘;;;;J‘ LT 4= (1 VY done
» STOre=3300
ELISL16030
. SCOre=3336 Score E
ELM99367 Sequences producing significant alignments: (hits) Value
» SCOre=3332
CYOZTEET EU199366 3372 0.0
E— EU199224 3352 0.0
roomb e CY026787 3348 0.0
AL EV199285 3340 0.0
» SCOFESIIIL CY026883 3340 0.0
LY027563 CY027587 3340 0.0
. ECOFE=333Z CT0ZTT1S 3340 0 0.0
CYOZES55 CY025477 3340 0.0
T CY026019 3340 0.0
ELSL6049 CY026027 3340 0.0
I EU516069 3340 0.0
é.l:ﬂ.ﬁ&tz ’ EU199365 3336 0.0
EU516030 3336 0.0
» SCOre=3332 EU199367 3332 0.0
LYO26523 CY027867 3332 0.0
. sCcore=3332 CY026307 3332 0.0
CYOZE200 CY027363 3332 0.0
S Srore=333 CY026555 3332 0.0
. EU516049 3332 0.0
s = EU516042 3332 0.0
¢ SCOPE=3332 CY026923 3332 0.0
Eusiecde 028299 3332 0.0

. score=3337

N~

BLAST i 487 iod 7 1 g BTk 5 o



Home Function Ontology About IVBS My IVBS Logout

[ View working set
Query Virus Segment: HA(4)
Query Virus Lineage: 3A

, BCOPE=3ETL
EUS16055
,SCW‘E=3255—
EL199245
, =COre=3263
ELL99250 3
, ECOre=E261 1
Eloz1754
; SCOre=3203
CYOOEL107 M
< | 1} | [>]
Download image PNG
Elast Result Download Text
[0 accession year host segment subtype country name HSF length identity(%) score E-value
EU199366 2007 Human HA(4) H3NZ  Australia A/Brisbane/10/2007 1701 100.00 1701 0.0
EU199284 2007 Human HA(4)  H3NZ  USA AfVirginia/01/2007 1701 99.82 1691 0.0
D CYD26787 2007 Human HA(4) H3NZ  USA AfCalifornia/UR06-0565/2007 1701 99.82 1689 0.0
D EU199285 2007 Human HA(4) H3NZ  USA Afvirginia/02/2007 1701 99.76 1685 0.0
O cvoze6883 2007 Human HA(4) H3NZ  USA AfKentucky/UR06-0158/2007 1701 95.76 1685 0.0
D CY027587 2007 Human HA(4)  H3NZ  USA AfTllinois/URDG-0546/2007 1701 99.76 1685 0.0
O cvo27715 2007 Human HA(4) H3NZ  USA AfTllinois/UROG-0402/2007 1701 98.76 1685 0.0
D CY025477 2007 Human HA(4) H3NZ  USA AfTllinois/URDG-0334/2007 1701 99.76 1685 0.0
D CY026019 2007 Human HA(4) H3NZ  USA AfTllinois/URDG-0036/2007 1701 99.76 1685 0.0
D CY026027 2007 Human HA(4) H3NZ  USA AfTllinois/URDG-0030/2007 1701 99.76 1685 0.0
D EU516069 2007 Human HA(4)  H3NZ  USA AfColorade/22/2007 1701 99.76 1685 0.0
O euiseses 2007 Human HA(4) H3NZ USA Af\Vermont/03/2007 1701 99.71 1683 0.0
D EU516030 2007 Human HA(4) H3NZ  USA A/Georgia/05/2007 1701 99.71 1683 0.0
[0 Ewuige367 2007 Human HA(4) H3NZ USA AfWashington/14/2007 1701 98.71 1681 0.0
D CY027867 2007 Human HA(4)  H3NZ  USA Af\Virginia/UR0D6-0580/2007 1701 99.71 1681 0.0
D CY026307 2007 Human HA(4)  H3NZ  USA Af\Virginia/UR06-0021/2006 1701 99.71 1681 0.0
D CY027563 2007 Human HA(4)  H3NZ  USA AfTexas/UR06-0358/2007 1701 99.71 1681 0.0

44 BLAST 49%F (2 e % > #4303 2AB0B 7| FAL - 2 7 i0d 1§

Influenza Virus Bioinformatics System (IVBS)

Taiwan Influenza Vacdne R&D Program

Home Function Ontology About IVBS My IVES Logout

H view working set

accession  year host segment type subtype country name

EU199366 2007 Human A H3MN2 Australia AfBrisbane/10/2007
CY0D26787 2007 Human A H3M2 USA AfCalifornia/UR0G6-0565/2007
CYD26883 2007 Human A H3M2 USA AfKentucky/URODG-0158/2007
CYD27715 2007 Human A H3M2 USA Af1llinois/URDE-0402/2007
CYD2e0027 2007 Human A H3M2 USA AfTllinois/URDE-0030/2007
EU199284 2007 Human A H3M2 USA AfVirginia/01/2007
EUS16107 2007 Human A H3M2 USA AfWisconsin/3/07

EUD21284 2008 Human A H3M2 Thailand AfThailand/CU124/2006

[¥l cwopsinz  oons sucan L Lokl blew Zealand A/Canterbury/255/2005(H3MNZ)

3

[

Iete] [Dﬂwnlﬂad sequenoe] @nment] [Build tree]
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% ~ p IVBSE{F & 8segment Tl FlAl2 L

PB2 |PB1 |PA HA NP | NA MP | NS

total 6045 | 5913 | 5835/ 1909503 | 8682 | 7617, 6803

>75% 4966 | 4840 | 4857 1189%366 | 8334 | 7067| 6764

-100%
identical

4890 | 4713 | 4730] 8121 5210 7928 6713 6608

5= > % B AR % ClustalWo

\\\

#H oo MG R A # * PHYLIP ® # ¢ ¢r”dnadist”

f="neighbor” -

1. "dnadist” : Molecular sequence methoedsProgram to compute
distance matrix from nucleotide sequences
2. f="neighbor” : Distance matrix methodsThis program implements

the Neighbor-Joining method of Saitou and Nei (298nd the
UPGMA method of clustering

5w % > 27 Genotype #-¥* Flugenomeitt #i o

5 At XRAMARHEAFRATHIE » BH R B ALHA i
FRAGERFAFIAIIFTHLE e aE

S R AR e
FA

FLP Iﬁ»’ﬁ z2_ IVBS /ﬁ'},@\; }P‘;i %‘ﬂ}% 51]?\7}).}3_ ﬁg:z}gx%g,}gﬁ,é_} ”’Li"ﬁ ~
B et o4 A SI AL ¢ 45 NCBI(IRV) ~ LANL(ISD) £ 5 # 5 # 1

%’ﬂWﬁﬁ%?ﬁ%&ﬁf%&ﬁ%%ﬁﬁﬁﬁbﬁﬁﬁ’§%?
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3. Serotyper Segment Host-~ Country..> 7

"Upload, -

Influenza Virus Bioinformatics System (IVBS)

Taiwan Influenza Vacdne R&D Program

Home Function Ontology About IVBS My IVBS Logout

@ nudeotide O Protein

Serotype Segment Host Country Year  Subtype Input sequence in FASTA format
none 1(F'BZ)M Cat b] ‘Sudan 2007 | |H3N2 CAM\AMITCCCGGMATGACAACAGCACGGCMCG{IGI-[A
Influenzavirus A 2(PB1} (=

Enwonment@ Sweden
Influenzavirus B 3(PA) Equine ‘Switzerland
Influenzavirus C | 4(HA} |%| Human M Taiwan

CGRTAGTGRARRCARTCACGARTGACCARATTGARGTTAL E
ARCAGGTGGARTATGCGACAGTCCTCATCAGRTCCTTGAT

TIGGERGACCCTCAGTGTGATGGCTTCCARRATARGARAT
ACAGCRACTGTTACCCTTRATGATGTGCCEERATTATGCCT C'l [ ]
) I | 2]

Em 5

B ®Rp o ﬁ%l »~ — %  HA segmen > Influenza A virus
(A/Taiwan/56/2007(H3N2) )= 5 7] » 3+ [Upload, -

Influenza Virus Bioinformatics System (IVBS)

Taiwan Influenza Vacdne R&D Program

Home Function Ontology About IVBS My IVBS Logout

® nucleatide O Protein

Serotype Segment Host Country
none | | Taiwan ~

Influenzavirus A 1(PB2) wian lgeria

Influenzavirus B 12(PB1) mel rgentina

Influenzavirus C 13(PA) M nine u ustralia M

gel's new upload data (Nuclectide):

Year  subtype Input sequence in FASTA format

<

Serotype Segment Host Country Year Subtype
A 4(HA) Human Taiwan 2007 H3MN2
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W :k&—ﬁ;f])xi)iiilj:% »EB BB ANT

W f BT B A DR FIFH

F 87 My IVBS 75 T %7 358 & FHREY “1f #§ > 2

Influenza Virus Bioinformatics System (IVBS)

Taiwan Influenza Vacdne R&D Program

Home Function Ontology About IVBS My IVBS Logout

@ nNudleotide O Protein

Serotype Segment Host Country Year Subtype

PR s

ot Fa T

Input sequence in FASTA format

Influenzavirus A
Influenzavirus B
Influenzavirus C

<

none  |A | Taiwan ~
1(PB2) wian Igeria

2(PB1} mel rgentina

13(PA) M nine u ustralia

<]

gel's uploaded data (Nuclectide):

ID Serotype Segment Host Country Year subtype
1 A 1(PB2) Avian Algeria 2008 HiN1

2 A 2(PB1) Canine  Argentina 2007 HiN2

3 A 3(NS) Human Italy 2008 HS5N1

4 A 3(PA) Ayian Australia 2009  HiNg

5 A 4(HA) Human  Taiwan 2007 H3N2

& My IVBS F & ¥

-

SR TR TR
RPN Z 2B RE DR R A
= M AR

AT T s BINE R F R 7

gk onkiz 3 releaseni 7 o
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Influenza Virus Bioinformatics System (IVBS)

Taiwan Influenza Vacdne RED Program

Home Function Ontology About IVBS My IVBS Logout

& nucleotide O Protein

[ ssaren)
L

Influenzavirus A

Influenzavirus B
Influenzavirus C

BOEp: Rf{pFOELES LA S P LFEHE > TV @

=

BB A FTHRENBRIE 2B R SRR BT

=

=
=
o

Influenza Virus Bioinformatics System (IVBS)

Taiwan Influenza Vacone R&D Program

Home Function ‘Ontology About 1VBS My IVBS Logout

@ nuclestide O Protein
Serotype Segment Host

Search

Influenzavirus B
Influenzavirus C
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Influenza Virus Bioinformatics System (IVBS)

Taiwan Influenza Vacdne R&D Program

Home Function Ontology About IVBS My IVBS Logout

@ Nucleotide O Protein

Serotype Segment Host Country Year zubtype
- | from

Influenzavirus A vian E Igeria E

Influenzavirus B mel rgentina to

Influenzavirus C nine M ustralia M I:I

=earch results (Mucleotide) : 2371 rnws[Addtu Personal wurkin.gset]

I Year Host Segment Serotype subtype Country
5 2007 Human 4(HA) A H3NZ2 Taiwan
[»l aB327098 2007 Human 4{HA) A H3 Japan
AB327103 2007 Human 4(HA) A H3 Japan
AB327104 2007 Human 4(HA) A H3 Japan
AB327105 2007 Human 4(HA) A H3 Japan
AB462352 2007 Human 4(HA) A H3N2 Metherlands
AB462373 2007 Human 4(HA) A H3N2 Metherlands
CY019352 2007 Human 4(HA) A H5MN1 Indonesia
CY019360 2007 Human 4(HA) A H5MN1 Indonesia
CY019368 2007 Human 4(HA) A H5MN1 Indonesia
CY019376 2007 Human 4(HA) A H5MN1 Indonesia
CY¥019384 2007 Human 4(HA) A HSMN1 Indonesia
CY¥019352 2007 Human 4(HA) A HSMN1 Indonesia
CY019400 2007 Human 4(HA) A HSMN1 Indonesia
CY019408 2007 Human 4(HA) A HSMN1 Indonesia
CY019416 2007 Human 4(HA) A HSMN1 Indonesia
CY019424 2007 Human 4(HA) A HSMN1 Indonesia
CY019432 2007 Human 4(HA) A HSMN1 Indonesia
CY022854 2007 Human 4(HA) A H3MN2 Morthern
Mariana
Islands
CY022856 2007 Human 4(HA) A H3MN2 Morthern
Mariana

WHELEZ2ITILAFFHIDE 2% KB AFHEP 2 AT
AL BT MG BB BB BALER T SRR 2
MG A AT O AT B 2 M R TR HRB A T R

2} F %&‘iﬁj T} _’rf"‘/‘n‘- }?’3-‘!‘ T :ﬁt‘}" /“ Ao\ ‘%’ﬁ‘ LL ﬁZL o
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6. 211 IVBS# 3 influenza B-cell epitope e f b =

— % |[VBS#®7F influenza B-cell epitope erdiefi it e = A 47
P A ELa e - |[EDB ¢ ¢ Influenza Virus:i epitopes it £ & 4o
~ IVBS % * - % 7 B f3e = B-cell epitopersix # B (Peptideyiizzk
fa B § @@ it ¥ e (Propensityy 24018 g R B2 B8 > 2
B L 44t IEDB ¢ o epitope Tt (7 £ 4F B 76 iE - dig e (F
e pi-2 87 [ e epitopefa s~ M Wlag » B fst 8 & Bk o ¢
B-cell epitopesii gl i 1 3AR 5 > 127 2 H AR A R o

4o 751 IVBS #7# & o Influenza epitopes 4 3 feehptin o J
40 [EDB ¥ £ 5 71594 % fbchepitope® 0 @ ok 5 linear 3 3¢

i 3 6942% o “,ﬁ%'g"‘_ A2 4B I B 72 15 > B-cell epitopes 118

>

Hz

¥ 744 > T-cell epitoper 2289% > m MHC 3 1819% - MHC Ligand

22

o

[}

=i

% ~IVBS ¥ |EDB F# R & 3] i epitope shF# L ¥k

Non-redundant linear epitope

Linear
Total ) B-cell T-cell )
epitope . . MHC MHC Ligand
epitope epitope
7159 6942 118 2289 1819 22

B-cell epitopef_£2 3l 2 & T % chfih v BB T ik & F
AR EREBRTRFTAT 20 1 FBEORMAEL T EY o
Influenza Virus® = 3 HA -~ NA % Matrix Protein (M1 & M2)& 3-v 5
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%E%%?Jgai % o F1% IEDB ¥ 1 /23 NA 1 B-cell epitopef it > #=

IEDB # & i 5+ 3¢ = B-cell epitopeid L 4o 4 o

% ~IVBS ¥ |EDB F# & B-cell epitope ér§ #1 ¥ &

HA M1 M2

100 6 12

B0 B S - 3 £4F 0 B-cell epitope® #icis - G B fRip L
epitopeshie & > A B E HA ML 82 M2 &= 6 3-d B aveg

Bl > H 2R hoT &g o

7

% ~IVBS ¥ |EDB F# & B-cell epitope "=zt e = A 7.8 %

Protein Type

Amino Ac):z HA M1 M2

A (Al anine) 81 (4.99 %) 13 (6.81%) 0 (0.00 %)
C (Cysteine) 52 (3.20 %) 4 (2.09 %) 14 (7.22 %)
D (Aspartate) 101 (6.22 %) 6 (3.14 %) 13 (6.70 %)
E (dutamate) 70 (4.31 %) 8 (4.19 %) 28 (14.43 %)
F (Phenyl al ani n) 68 (4.19 %) 9 (4.71 %) 0 (0.00 %)
G (G ycine) 134 (8.26 %) 17 (8.90 %) 9 (4.64 %)
H (Hi sti di ne) 36 (2.22 %) 5 (2.62 %) 0 (0.00 %)

I (1sol eucine) 76 (4.68 %) 10 (5.24 %) 10 (5.15 %)
K (Lysi ne) 90 (5.55 %) 9 (4.71 %) 0 (0.00 %)
L (Leucine) 108 (6.65 %) 21 (10.99 %) 15 (7.73 %)
M (Net hi oni ne) 8 (0.49 %) 3 (1.57 %) 3 (1.55 %)
N (Aspar agi ne) 125 (7.70 %) 10 (5.24 %) 17 (8.76 %)
P (Proline) 105 (6.47 %) 7 (3.66 %) 11 (5.67 %)
Q (G utani ne) 68 (4.19 %) 10 (5.24 %) 00.00 (%)
R (Argini ne) 59 (3.64 %) 18 (9.42 %) 17 (8.76 %)
S (Serine) 131 (8.07 %) 9 (4.71 %) 21 (10.82 %)
T (Threonine) 118 (7.27 %) 15 (7.85 %) 18 (9.28 %)
V (Valine) 87 (5.36 %) 13 (6.81 %) 10 (5.15 %)
W ( Trypt ophan) 27 (1.66 %) 0 (0.00 %) 8 (4.12 %)
Y (Tyrosine) 79 (4.87 %) 4(2.09 %) 0 (0.00 %)

o 32 ;0] B-cell epitope 13 ;&

)
dF

1. PEZALP
N = JL} Fg R B-cell epitope * 2 2.8 &
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@ . B-cell epitope: #/ (antigenp-v + A il (antibodyysas 2 4
et P g e K PSR Pt Ee indk oo 2 B R 2R
=Yt Easly X AU ESEIEE: AR S S L EER N LEAE S -
REo S+ A4 308 2 Bffaid ¢ PIR K R M 230 Fd H 4 5 9%
AL % s Bk a(Hydrophilic) » A3t am g > AP W ;ﬁ- o

E ¥R+ ¢ & BRI K M e (Hydrophilicity) e~ -] > 5 & &
A Rw B A G hT oAt o TR AERIE A EF afE s epitope ik
Ppo st R R B AP IRE T {2 B-cell epitope$ J1 R A 3
v B 4 3] (Conformation)i & 3 % (Flexible)sn B-turn = = 5 4
(Secondary Structure) - ;ﬁr’ A ATAEER R BOP vl & Bturn B
¥ 5 M R F T L 3R] B-cell epitopesni® 2 o 3t E A SN PR 42

BlFih doo P aR A BN R AR T4 5 ZRMEROHE
(Hydrophilicity 2 Accessibility)~ 2} & B-turn s 5 2 £ = epitope:s
vie fh ik e e 2 b 3 (Antigenicity) % 32 i 1 17 5 B 3 5 R B-cell
epitope & i py
8. 13343 3 ¢ B-cell epitope FERI> FE B IFRIARN 2 -

o d kR HR R 2 Ve 441 B 5 7R B-cell epitope 2
#2 3%

O A f;wgé;]%g% A% o % Beta-Turn (Chou & Fasman,
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1978) Surface Accessibility (Emini, 19859Antigenicity (Kolaskar, 1990)
% Hydrophilicity (Parker, 1986} = #& £ = = B-cell epitopef £ i
e it 5 B-cell epitopestifipl4zst o 7 A d v e o7
e & - fAre AR F (amino acid propensityp§ B & & & #icE 0 ¥
I A1 (normalizationfe 2 > 14 3 fe (LR 2 BciE s hAp e R R
F(scale}giFrt o SRS E Fw TR F- AL AP (FRREAL
7 BRI T e > T TISE RS P Bl o
e AR AR AR S A T R R o SRR R i
M- BIRAREAFF PR EF - KA GIRE KB F AT LT
%98 L F eh A (potential)g < 0 B pFR R X £ 24 L B-cell
epitope 7 B g Fpt %ﬁ— d & & (threshold)yné & » ficid g + %
BRI FALG ¥ A B-cell epitopesi & o gt vk S g R *
RS Pl i o R TR B R e s

B-cell epitopesif ip| &2 4 45 « HAE % & ML W - ~F = S o

9. 1944 # 3 ¢h B-cell epitope FEip|* ;2 E B FFplAR 2 -
—2 2217 SYM 3gp| B-cell epitope 2. 42 ;%

PR IR A BN F Y 4 (supervised learning) 4% e 4
®E ¥ 7 Y (machine learning) » = = { 3 »x4 2. B-cell epitopeg
BIFE ot BN B £ B 5 202 8724 linear B-cell epitopet £ %
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872 % #t linear B-cell epitoper £ (Chen, et al., 200F) i¥i& = g p|

=

RAEFL LR R TR A BELY S SAE DB

1
=

-~

IS

Support Vector Machine (SVM)a & 7 #-% 8725 & » &2 f » R 7| F
AL e S fiE T AR 0 SVMAZ > AP IR F T A S i g
—'fgigﬁ Pz SnAs 2 3 (Binary Coding)yt 1t P - BT T e

VAR T R RART N o FHEF R LE ~F

T
X
=y

o

Influenza Virus Bioinformatics System (IVBS)

Talwan Influenza Vaccine RAD Program

Himme  Sparch  Working et Structere  Proteotype  Ontology  RSS Help  Feedback  About  Admin  Legout

Epatope Frediction Tools

IVES B-cell Epitope Prediction Tools

B-cell Epatope

Secuence Mams: Hemaggutinm [ephional)

Fleass enter a IVES prodein 1d: (e AAKTATEZ)

Or enber & proten secoence i plain text format (0000 resdues mactmam):

TTLPFHNVHFLTICECPEYVESERLVL ATGLENVF QIESROLF A TAGF TEGOROGHY DG ~|

WY GFHHENDOGEGY AADKE STORAF DG I THEVNSY IEKMNTOF EAVGREFGHNLERRLENL

HERMEDGFLIVETYNAEL LVLHENERTLLF HD ENVEHL VIFV RN QL RTNVEE L BNGCFEF

THEC DD EC NSV ENGT YD Y PEVEEES KLNANE TGV ELS SOV ILAT TATVAGILILA |

IMMAGTSFUHCSNGSLOCRICT w |
aps @ predichon methed

& Al (Combme the fellowng #1 ~ 84 methods 2% the same bme)

3 1. Cheou & Fasmem Eeta-Tum Frediction (Adv Enspme] Elelat Areas 3ol Baol 47 45-148. 1578)

2 2 Emin Surface Accessibdity Fredcton (T Viral 5503 B36-E38. 15385)

1 3 Kolaskas Antigenicity Prediction T6(1-2% 172-174. 199

) . Farker Hydrophibesty Frediction (Biochemstey. 250157 5425.543% 1988)

) 5. Teer Drefiniticn (Diafine the armo acid propensity valiees by yourssE):

A C D E EF
G H I K L
M H F Q K
3 T v W T
Farameter Seting
Windew Size (Drefauli = T)
Threshedd: (Dreciandt = hfean 32 Winsdaws Siee)

Bl - : B-cell epitopeig BlAz ;N (T i m o & * ﬁiﬂ VAR SRk

F e IVBS i & B 7 » 4 A0k PRARM T A X TA I £
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& (window size)? & :% B & (thresholdy= /] o

Influenza Virus Bioinformatics System (IVBS)

Taiwan Influenz Vaocine R&D Program

Home  Search  Working st Struciure  Profeclype  Ontology  RSS  MHelp  Feedback  About  Admin  Legout  Epitepe Prediction Tools

Epitape Prediction Tools
Eeodt protein length 12 562 wandow sze 2 7
E-cell Epitope Hemagglutinin
| .
I
L'Iq (

Propernsity
= ]
b
—
- B
TR 1 -
;_f'_;-L..._A_____
n B
— T
= —~
i gl
_ T
S -
o —
——
.L_h e
—
—— -
S
" [ - "=
e
= —"—=-|- -,
— S
g G
i
—_— ==
Xl

B
_x

B ¥
LA Y
4 L] 4 1% 3 3% M 33 4 43 54 59 B % T4 7% B4 B W 8% 104 109 114 11F

Fosition

A Parber Hydrophiicity Predichon © Kotaskar & Tongaonksr dntigenicity < Emini Surface Acoessiilty Pradiction

“he Chesi B Fasman Beta Turn Prediction
Hemagglutinin

"“l ﬂ ,Jr .Il.l'l'i '!I

B = :A/Japan/305/1957 H2N2 g 7% = Hemagglutining-¢ 7 7 71 (SP:
P03451)s & Beta-Turn(iz ¢ 47 4 ) -~ Accessibility(s ¢ 47 &) ~
Antigenicity(% ¢ +74t)2 Hydrophilicity(§ ¢ 474) e fa =i ph |+ F o

B-cell epitopesg bl % o X fh 2 M= Ape =8 5 Y dVRA T~ 0] >

TRAFRERS 70 BERES 0
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Influenza Virus Bioinformatics System (IVBS)

Tabwan Influenza Vaccine R&D Program

Mome  Search  Working sef  Struciure  Proteotype Oniology  RSS  Help  Feedback  About  Admin  Legout  Epitope Predictien Tools

Eesudt pratem length i 562 window nze 12 7 threshold 12 4 3575 -
Epirope Frediction Toals Hemagglutinin
B-cell Epatape
5.5
5 ||";
4
. 15
E
g
= a
15
I.
3]‘

4 22 40 53 Te B4 187 130 142 166 184 20Z 230 238 256 274 292 310 328 345 Jod 387 400 418 £36 454 477 450 S0E 526 54
Pasition

2] Emimi Surface Aocessibiity Frediction

MAIIYLILLFTAVRGDOICIGYHANNSTEEVDTNLERNV TV THREDI LEEKTHNGHLCKLN] 60
§1 |5IPPLELGDCSIAGWLLGNPE CDRLLEVPEWS Y IMEKEN PROGLCYPGSFNDYEELEHLL{120
121|8 SVEHF ERVEIL PEDRWTGHTTTSESRACAY SENESE FRNMUKHLTEEGSDY W] 180
181|TEGEQMLI INGVHHE IDETE R TLYQNVGTYVSVETS TLNERSTPE IRTREPEVNGQEEEM20

Wl = :A/Japan/305/1957 H2N2 kg i+ Hemagglutining-¢ 7 7 5](SP:
P03451y *=z p& Emini Surface Accessibilityr |+ 5 4 & Bl - 5 7|3 4
ERLT GERELTHEFIFRELR - R R PBHE
CATREA AR EE PR EL T D30 0 T3 L ey fen
Bl A3 @ g utiiod 257 0 T 5 3ER T & e B-cell

epitoper=fi it e = ~ % o
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Influenza Virus Bioinformatics System (IVBS)

Taiwan Influenza Vaccine R&D Program

Home  Search king set  Str ll RSS  Help  Feedback About  Admin  Logout  Epitape Prediction Tools
Epitope Prediction Tools IVBS B-cell Epitope Prediction Tools
B-cell Egitope [Help]
Sequence Name: (ophonal)
Please enter a IVBS protemd (ex AAALETEZ)

(Or enter a protem sequence i plam text format (50000 rendues masamum)

O All (Combine the followmg #1 ~ #4 methods at the same tmme)
O 1. Chou & Fasman Beta-Tum Prediction (Adv Enzymol Relat Areas Mol Biol 47 45.148 1978)
O 2. Enurg Surface Accessibility Prediction (J Virel 55(3) 836839 1985)

O 3. Rolaskar Auigenicsy Prediction (FEBS Lew 276(1-2) 172-174. 1990)

O 4, Parker Hydrophibeaty Preduction (Biochemustry 25(19) 5425.5432 1926)

O 5 User Defimation (Define the ammo acid propensity vahies by yourself)

A o] D E F
G H I K | L
M N B, Q R
s ) v w b

@ 6 SVM (Please set the followng parameter of the SVM method)

(Farameter Sethng

Window Size: (Defalt=7)
(Threshold (Default = Mean x Windows Size)
SVM Method | Sequence information Only v

ALL

Chou Fasman Bata-Tum
Emini Surface Accessibility Prediction
Kolaskar Antigenicdy Prediction
Parker Hydrophilicdy Pradiction
Sequence information Only
.

Ble @ 1 * £ 58 % (Machine Learning). £ # = & #(Supprot Vector

Machine, SVM)* i B 4 2 B-cell epitopeifip] 1 % 4% i€ /i G o @& * 4
% %k ¥ (Parameter Setting) > ¥ i T £ H e 0 TR I|ES
= =7 g (Binary Coding)t #-5 71 & & el BT 1t [ I 7 Skl K

#, 17 SVM = /% e B-cell epitopesg Bl i® o
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Influenza Virus Bioinformatics System (IVBS)

Taiwan Influenza Vaccine R&D Program

Home  Search  Working set  Structure  Proteotype  Ontology RSS  Help  Feedback  About A

i) LRl L NG R~ cel] Epitope SVM Prediction
Submitted sequence: 550 amino acids
Epitope length: 20 amino acids
Classifier Specificty: 7500

Chou & Fasman Beta-Turn Metheod

E-cell Eptope

Position Epitope Score
227 SSRISIYWTIVEKPGDILLIN 1
101 DVPDYASLRSLVASSGTLEF 1
346 MIDGWYGFRHQNSEGTGQAR 1
185 PSTDEEQTNLYIRASGRVTV 1
463 GNGCFKIYHECDNACIGSIR 1

45 SSSTGRICDSPHRILDGKNC 1
511 YEDWILWISFAISCFLLCVV | 0.997
301 TYGACPRYVKQNTLELATGH 0,952

18 HAVEFNGTLVKETITNDQIEVT 0.870
428 LVALENQHTIDLTDSEMNKL | 0778
278 SSECITPNGSIPNDEPFQNV | 0754
385 IEKTNEKFHQIEKEFSEVEG 0.689

74 FHCDGFQNEKWDLEVERSKA 0.618
155 YESESKYPVLNVAMENNGEF 0.547

]

I=q

I SVM FERISE % ¢ € B Rdsehden BRIE R - 3R B-cell
epitope & & o ipl 4 8 B g - [ (Specificity)® o gt ¢k > TR en
%% € 1395 SVM 4 g B 5p P 5 B-cell epitopesni F 2 (7R R - iE -

kot #73f P c0 B-cell epitope £ -
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Influenza Virus Bioinformatics System (IVBS)

Taiwan Influenza Vaccine R&D Program

Home Search Working set Structure Proteotype Ontology R&S Help Feedback About  Admin Logout Epitope Prediction Tools

. - 278 SSECITPNGSIPNDEPFQNV 0754 |
Epitope Prediction Tools
385 IEKTNEKFHQIEKEFSEVEG 0,689
E-cell Epstope 74 PHCDGFONEKWDLFVERSKA 0,618
155 YESESKYPVLNVAMPNNGKF 0.547

Complete Sequence
1 11 21 31 41 51

| | | | | |
ONLPGNDNS TATLCLGHHAVENGTLVRT ITNDOIEVINATELVQSSSTGRICDSFHRT
vasssssssssssss s« BEREEEEEEEEEEEEEEEEE . ¢ s v a s EEEEEEEEEEEEEER
LDGENCTLIDALLGDPHCDGFONEEWDLF VERSKAFSNCYPYDVPDYAS LRSLVASSG
EEEEEE. c cvanuns EEEEEEEEEEEEEEEEEEEE. . v v v s EEEEEEEEEEEEEEEE
TLEFINEGFNWTGYVTOSGESTTCRRGSHNNSFFSRLNWLYESESEYPYVLNVAMPHNGET
EEEE. csssessansvnamsnnssnsnasnnnnnnnns EEEEREEEEEEEEEEEEEEEE
DELYIWGIHHFSTDEEQTNLY IRASGRVTVETERSQQTVIFNIGSRFWVRGLSSRIST
.......... EREEEEEEREEEEEEEEEE . s s s avassssssasssssas BELBEER
TWTIVEPGDILLINSTGNLIAPRGYFEIRTGESSIMRSDAPIGTCSSECITPNGSIEN
EEEEEEEEEEEREE . ¢ s cauusnsnsuassnsnnaanasnnnaaas EEEEEEEEEEEEER
DEPFONVHNEITYGACPRYVEONT LELATGMRENVEERQTRG IFGAIAGE IENGWEGMID
EEEEEEE. . .EEEEEEEEEEEEEEEEEREEE .. ¢+ s sttt s s aasnssnnaaasns EEE
GWYGFRHQNSEGTGOAADLESTOARIDOINGELNRVIEETNERKFHQIEKEFSEVEGRI
EEEEEEEEEEEEEEEEE s cc v st snssaasnnnnsns EEEEEEREEEEEEEEEEEEE. «
CDLERYVEDTEIDLWSTNAELLVALENQETIDLTDSEMNELFERTREQLRENAEDMGN
..................... EEEEEEEEEEEEEEEEEEEE. . . c i s cccasee-ER
GUFRITHECDNACIGSIRNGTYDHDYVYRDEALNNRFQIEGVELRSGTYEDWI LWISFAT
EEEEEEEEEEEREEEEEEE. « &« c s ccccucasanaaasnnnnasss EEEEEEEEEEEER
SCFLLCVYLLGFIMWACQEGNIRCNICI 550

EEEEEEEE. cusassonsnnssssnnas

B = 1A -E - B SVM #1E p] e B-cell epitope’ £ (B ¢ & 4= 4
EFF)egs c 3 hr >t hipdd FRIIY - 2 Q" FREER

B PP o

8. £#17 IVBS 3% CTL epitope e il i 2 =

—2 2445 IVBS#R 3 CTL epitope i fifé fe =
PP g LK-IEDB ¥ hepitopef Uik 7 i E 2 g EAF A 7D
1% Jp PR3 epitopesfdisg o B3 > B fS -2 BFLR v ¢ CTL

epitopesite kit fo s i (T 47 0 H B S 40T L & AT o

# ~IVBS*® |EDB F# £ CTL epitope 17 #1 ¥ #&

PB2 | PB1|PA |HA |NP |NA [M1|M2|NS1|NS2| Nonstructural
protein

T-cell 153 | 153 |143|492|260|217|119 |30 |46 |23 |16

46




epitope
MHC |26 |39 |29 [342|133|66 [131 |11 |-- -- 31
MHC | -- -- - 16 |7 |- |1 |- |- -- --
Ligand

% ~IVBS*® |EDB %# & CTL epitope %= ik o & A 475 % (- )

HA M1 M2 NA NP
A(Alanine)  [173 (5.80%) |20 (6.27%) |0 7 (4.17%) [125 (7.92%
C (Cysteine) |78 (2.61%) |1(0.31%) |0 6 (3.57%) |26 (1.65%)
D (Aspartate) 136 (4.56%) |4 (1.25%) 0 3 (1.79%) |60 (3.8%)
E (Glutamate) [131 (4.39%) |18 (5.64%) |5 (18.52%]5 (2.98%) [105 (6.65%
F (Phenylalanin)lg0 (2.68%) |19 (5.96%) |0 3 (1.79%) 47 (2.98%)
G (Glycine)  |196 (6.57%) [29 (9.09%) |3 (11.11% (1180'71%) 103 (6.52%
H (Histidine) |63 (2.11%) [1(0.31%) |0 1(0.6%) [20 (1.27%)
| (Isoleucine)  [204 (6.84%) |21 (6.58%) |1 (3.7%) (2176_07%) 86 (5.45%)
K (Lysine) 194 (6.50%) |19 (5.96%) 3 (11.11%)8 (4.76%) |71 (4.5%)
L (Leucine)  [271(9.08%) |43 (13.48%) |1 (3.7%) |14 (8.33%|134 (8.49%
M (Methionine) [34 (1.14%) [14 (4.39%) |1 (3.7%) |0 79 (5%)

N (Asparagine 203 (6.8%) |6 (1.88%) 1(3.7%) [7(4.17%) |89 (5.64%)
P (Proline)  |105 (3.52%) [12 (3.76%) |2 (7.41%) 6 (3.57%) |50 (3.17%)
Q (Glutamine) [139 (4.66%) |18 (5.64%) |0 4 (2.38%) [48 (3.04%)
R (Arginine)  |126 (4.22%) |23 (7.21%) |3 (11.11%)11 (6.55%(11653_64%)

S (Serine) 232 (7.77%) |13 (4.08%) |2 (7.41%) (1170_12%) 131 (8.3%)
T (Threonine)  [240 (8.04%) |26 (8.15%) |2 (7.41%) [8 (4.76%) 91 (5.76%)
V (Valine) 195 (6.53%) |26 (8.15%) |1 (3.7%) |9 (5.36%) |66 (4.18%)
W (Tryptophan) |41 (1.37%) |2 (0.63%) |1 (3.7%) 8 (4.76%) |26 (1.65%)
Y (Tyrosine) 143 (4.79%) |4 (1.25%) |1 (3.7%) |6 (3.57%) |54 (3.42%)

# ~IVBS*® |EDB F## 2 CTL epitope "=z e+ 2478 %(2)

NS1

NS2 PA

PB1

PB2
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A(Alanine) |5 (6.25%) |1 (4.35%) 29 (5.21%) |6 (4.84%) |9 (3.9%)

C (Cysteine) 0 0 11 (1.97%) |2 (1.61%) 1 (0.43%)
D (Aspartate) |7 (8.75%) |0 22 (3.95%) [3 (2.42%) |2 (0.87%)
E (Glutamate) |6 (7.5%) |2 (8.7%) |55 (9.87%) |4 (3.23%) |14 (6.06%
F (Phenylalanin)4 (5%) |4 (17.39%) [27 (4.85%) |5 (4.03%) |12 (5.19%
G (Glycine)  [5(6.25%) |0 25 (4.49%) |8 (6.45%) |15 (6.49%]
H (Histidine) |0 1(4.35%) |7 (1.26%) |L(0.81%) |4 (1.73%)
I (Isoleucine) |13 (16.25%)|2 (8.7%) |32 (5.75%) [8 (6.45%) 14 (6.06%)
K (Lysine) 4% |0 41 (7.36%) 5 (4.03%)  [10 (4.33%)
L (Leucine) |8 (10%) |3 (13.04%)[52 (9.34%) [15 (12.1%) |15 (6.49%))
M (Methionine) [3 (3.75%) |1 (4.35%) |16 (2.87%) |3 (2.42%) [12 (5.19%
N (Asparagine |3 (3.75%) |1 (4.35%) |34 (6.1%) |9 (7.26%) |11 (4.76%}
P(Proline)  [2(2.5%) |0 38 (6.82%) |8 (6.45%) |12 (5.19%]
Q (Glutamine) [2(25%) [3 (13.04%) |18 (3.23%) |1 (0.81%) |1 (0.43%)
R (Arginine) |7 (8.75%) |1 (4.35%) |34 (6.1%) |12 (9.68%) |17 (7.36%
S (Serine) 5(6.25%) |2 (8.7%) |40 (7.18%) [13 (10.48%) |21 (9.09%]
T (Threonine) |2 (2.5%) |2 (8.7%) [23 (4.13%) |3 (2.42%) (2161_26%)

V (Valine) AG%) o 24 (4.31%) |9 (7.26%) |17 (7.36%)
W (Tryptophan) |0 0 7(1.26%) |1(0.81%) |7 (3.03%)
Y (Tyrosine) |0 0 22 (3.95%) |8 (6.45%) |1 (4.76%)

F1* F & Bk -9 ¢ CTL epitope /=il ik fe = 38 7 4 47 & = bk

B
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9. =38 % p »3E:p CTL epitope e ;£

—e AT H AP % IR CTL epitope e 2
S LRI PR A L L ch SRR A T o T-dm 7 SRR
F-dg iAo e e § wmre R IR 4 i o EITE
thiup ¢ B33 & e S 4p 7 #k (major histocompatibility complex, MHC)
btenclassl/lig & HA4F ST R lme W d 6 0 @Ak T-tobe e
T-im#e £ % (Cytotoxic T cell receptor, TCR¥# - — BHhil ¥ 7 4 %

B3R g ARAERe o A F RARL S TR AT g oo
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% ~ p @ 3R MHC class| 3k id-2_+e11 &

Methods

Reference

ANN(Artificial
neural network)

(2003)Reliable prediction of T-cell epitopes usieyral
networks with novel sequence representations. iArSia.
May;12(5):1007-17.

ARB(Average
relative binding)

(2005)Automated generation and evaluation of speklHC
binding predictive tools: ARB matrix applications.
Immunogenetics. Jun;57(5):304-14. Epub 2005 May 3.

(SMM)Stabilized
matrix method

(2005)Generating quantitative models describing the
sequence specificity of biological processes with t
stabilized matrix method. BMC Bioinformatics. May
31;6:132.

BIMAS

(1994)Scheme for ranking potential HLA-A2 ding
peptides based on independent binding of indivigeatide
side-chains) Immunol 152, pp. 163-175.

SYFPEITHI

(1999)SYFPEITHI: database for MHC ligaradsl peptide
motifs. Immunogenetics. Nov;50(3-4):213-9.

(2007) SYFPEITHI: database for searching and Teqaliope
prediction. Methods Mol Biol. 409:75-93.

RANKPEP

(2002) Prediction of MHC class | bindingopides using
profile motifs.
Hum Immunol. Sep;63(9):701-9.

PROPRED-I

(2003)PROPRED-I: prediction of promiscaiMHC class |
binding sitesBioinformatics 19, pp. 1009-1014.

% ~ B iR MHC class|| Fuk itz imeh1 &

Methods

Reference

ARB(Average
relative binding)

(2005)Automated generation and evaluation of speklHC
binding predictive tools: ARB matrix applications.
Immunogenetics. 2005 Jun;57(5):304-14. Epub 2009 Bla

SMM-align

(2007)Prediction of MHC class Il bindirdfinity using
SMM-align, a novel stabilization matrix alignmenéethod.
BMC Bioinformatics. Jul 4;8:238.

Sturniolo

(1999)Generation of tissue-specific ammhpiscuous HLA
ligand databases using DNA microarrays and virtilah
class Il matrices. Nat Biotechnology. Jun;17(6)-635

RANKPEP

(2004)Enhancement to the RANKPEP resowcéhe
prediction of peptide binding to MHC molecules wsin
profiles, Immunogenetics 56, pp. 405-419.

PROPRED

(2001)PROPRED: prediction of HLA-DR bindsitgs,
Bioinformatics 17, pp. 1236—-1237.
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10. 19453 & «H CTL epitope 3E:p| > ;2 3£ B FE R4

— ¢ = = B-cell epitopeprediction # * ¥ F & 2 4= # K3
BN '*,ﬁ:t TREBATRR|IFZ AP IR B KA

B T2 3 (T B) 0 SFRIARS L B R

Influenza Virus Bioinformatics System (IVBS)

Taiwan Influenza Vacdne R&D Program

Home Function Ontology About IVBS My IVBS Logout

MHC-I binding predictions

Specify Sequence(s)

Enter protein sequence(s)

Or select file containing sequence(s)\ |[ R ]
Specify what to make binding predictions for
MHC source species
MHC allele
Peptide length

Specify Output

Sort peptides by
Show | Al predictions [»] cutoff\ |
Output format
Choose a Prediction Method
Prediction Method lann [~]

Submit
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AP E SR RS D REnG o BRI R g e T
#lo R pA ¢ A HA 2 NA Fd 2 BT i A & e E o
Flt g BT b R A IR R Sy 0 B BEATRIEIRRID 2 o @
[ R R A i S N R S sl
Sioow QMR F AT Glhe 2 A FIRE SR ] 0 PG B4 SR 2

AFIRENER - FLEERDIAFEAFBIAEHI ARG DB

¥~

Eh AR A TAF AS - ERAPE LT SBRE AR R
# B 7§42 NCBI 2 Influenza Virus Resource (IR¥) LANL 2z #£ & £ 3
Boofd® XU auig maipM TRy THEEEE TR ARAETH
TR BT R FIR 2 AN 2 47 (phylogentic analysise
¥ &R AP R R TR g IR et A > {1 % ontology B
Eo xR pd 2 PR SR B HI titer ~ i 4

recombination and reassortments 73+ [VBS ¢ o

dONIRE R ATINR R FE S0 fod P WHO 4» B4 4
B4 LTt TRRAT RS O T D R FE 7L R Pl

,%E(HI tlter);‘% b K )f% =P 2 1}:&1_?1 ﬁ l'f__ /_;L_—F—, A “}"/rﬂnﬁ f:r}}%
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3 PR LB HOCR T HRER T ER 5 ALK E T WHO

b1 @;gu 9 2 e HI titer i -

FLR A FURE PR N B & e 2 L Fuk -2 iz (epitope o FLk i

L i ¥ 7 68 BrRAR - BIRAEF F HABIRAAL T
TORE A PUR R R M BN A TR R e S
PREEE® > doic 5 B3 RN RS PR E FOAR Ient B OB LR AT
B A k- HAFENE - R R RS R ET PR E

3 &k i b IEDB (http://www.immuneepitope.orpy/F 4 & #r#%

BenFME L o AP L f IEDB ? 4@ hE A mE RN > R
~ IVBS FAEY » 2 5 f & IVBS ¥ thpd FREF LT £

(Cross-reference)rt 71 &1 &tk 4 ¢ 975 F=v F il TLi= T o

IVBS 5 - BE&AIFTHRBEL ¥ 5 7 kiR kiR 0 jE_genetic
property > & > ;‘ﬁ}g.frz‘;i B2 b ¥ oA FUHE L 2 3B ReNA
17 > 3% 3] reassortment and recombination linkagé_antigenic property
RO HHRRERFAAFEFE I FRETTEIRRREESHF
A 2 ## 4 > HAL1 domainZ # genomex ¥ ¢ i# = antigenic sitedx
¥ BEBLEF & 8 epitopefi i A LA E HE 4~ G
Fg > B3 BA 3w itk o

st IVBS # & 'J?n‘ii"/f THRELY s R B R A
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74| (proteotype} Jn g p & A FIH DT 0 % = & RAL - S 4
wrid 2 2 AR A B AR B0 Rt IVBS oo 2 AT G
& 7 FIE 2 A& F1A] (genotypejp iRl 2 & & # i 0 ¥R i A R
PARATFIAE e FMAZ LR T o F A E DR TFIE oo

frpie ATH{4e T B AR RE AFIAAITAE R Y FV
ﬁ@&ﬁ?ﬁiéﬁﬁﬁﬁ%\%ﬁﬁéﬁﬁﬁﬁﬁﬁo

AR A A 5 R (IVBS) B £ IEDB(Immune Epitope
Database); g [Jia-* s epitope o2t o E E d £ R LIAI (La Jolla
Institute for Allergy and Immunology) 7 *7# B - #ic* E R <
)I%‘ézf% S EREA Kk REFHE iR 03 IVBS v Bl g o 4
THRefR » A s 7 B-cell 22 CTL epitope’s k< (peptide)s £ eh
AR P T S BB Rpint e 2 R 0 R34 47 B-cell

% CTL epitope 3 # =% chif R4zt » BT L Bahehgd F

\

W B AR T Y R R o
IEDB ¢ epitope® # € chieit % » 4 1904 B cell epitopef

412 1 T cell epitopef #L -

190 B cell epitopes 75 linear epitopes

115 conformational epitopes
412 T cell epitopes 175 CD4

148 CD8

89 undefined
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T cell

Protein Antibody CD4 CcD8 Total
HA [150] [113] 35 298
NP 3 44 9%
PA 0 1 11 12
NA 7 8 39
M1 4 9 15 28
PB2 0 0 9 9
M2 9 0 3 12
PB1 0 0 10 10
NS 1 0 1 7 8
NS2 0 0 1 1

IEDB ¢ &% IEDB #7ish epitope T & 2% » #15 B cell
epitopeit-Z_ix# 5 113 A HA 4o NA 39 1 > 515 HA 4o NA s
EF*3 BE6 L& 53k > B-cell epitopeih & i (antibodyy s
EGERAVIIRT RO he Fehd g 2 ] B R gRMe R
fRents € > i fi*v?:/,iafi 2o ehkv A e 5 B cell i
oo Hotigik e g o AT ;‘gﬁ PE PR AT Y L B R oK M
w (Hydrophilicity) ¢+ -] > & 5 # =3 3v F 4 6 v b (£ 59
PRI AT T AHE S epitopechiady o F Ao r 2 DB R 0 B (S A PR
PARFLR B0 PR AR N AR TA e BRMRG O
(Hydrophilicity 2 Accessibility)~ 2} = B-turn 4% 5 2 £ = epitope:s

e JK pk e e Ak F (Antigenicity) & 32 i 2 B iE LR g R R B-cell

epitope 1 E e R] o ppFL F I HA Fv ¢ FIREKR Z CD4 T cell
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epitoperif &% i+ > NP 3-v ¢ #I3L# 3 CD8 T cell epitopgim ii-z_

o
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(5)

AR I S
Sgm = Fi:

b &R

1.

2.

3.

¥

FoF Bt RLRAGANE R BEAETRAZAE

FoF 2GR T AR RETAAEA R T E

FME LA TR R LR R R IE RS A R

\\\

el T L) LS IR S A e

FwF LR TR KB E RSSIR

AR - ERA

5.

8.

% - % . B *z Influenza Virus Bioinformatics System (IVBS) %
HRARM AR Y o T3 ERY P RFEAR (2007.03)

= O Ao et o 1% ontology B &~ A SRR
A AT =+ % (2007.06)

FZFor BRENARETHE TSR R R
Z M~ HI titer ~ /%4 recombination and reassortmefits 473

IVBS (2007.09)

P FuE oA E FE B Idhp # i de (2007.12)
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A%z ERME
9. MW Av#riE 2 2 & AT R :fﬁ;i B 7 aap #1423 Influenza Virus
Bioinformatics System (IVBS)

. 3 +c02 sequence loge Fi ks = 3N IF BT AR < LB E R
3 v WA FIEFP 5 A2 4p 42 A (2008.03)
i iR E m A+ 2 A FIE 2 Jk ]3] (genotyping). AF iR] £
A 1 # i (2008.03)
i AR R AEERA RFAGIT R R
i A 4574 5 (2008.06)
10. & = 23 S AT end B T F PATTERIG R o & hiE 1 AR 0 14
PERGE A ORRUNE R W URE R R
I BRI REA 9 F B ek -2 (B-cell epitope)
skes B BCIERIARN 2 % s (2008.06)
i. B3 g &+ 3¢ [ CTL (cytotoxic T lymphocyten
PR ATk P ECTE RIS 2 % L (2008.09)
1 B3 xR :)ﬁai (whole virus) Hemagglutination activity

2_ seropositivity# 4 T IR F2N 2 & s (2008.12)

MR EMP SRR AR TR AR 0 R E RS A

PR Z B R AT o TN A RIS & 0 1% RSSHK E3tH T A
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i ’ J:, -4": S ‘;”._

B LR T L Z AP B
ER* 24 e

D3R FUE R S H titer o 91
BT S  E ABRZ et B R R R g

$o il 2% N H L AT TPMGD p ehFALE £ 50 IVBS 4 5% o &

e SN LR ENI VAR & i

LR :/gai B 7 #n

#5m 4230 IVBS ¥ o B 5|3z
& AL Z AR IARR "f
kil

i# * weblogo® > ;%2
= }L—\- /‘\) "Lr’l;t'l ;Jc' ,Z'LLT

b 4o ) # b

FF o l* s PorE g2 1 E sequence
logo 2Py A = 34 e PR AR < AR A v TR 7
AR o SRS

W
R 2R T2 A T

224

» #_Flugenome databag&# i+ & s
4 AT TR B AL IVBS B FTH @ L%~ IVBS ¥
w2k FIH 2 A T3
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~ <

(6))’1—&"1‘-@?1 %Aﬁp:‘§;’ %éiﬁ% é%.

R L

AP E P R AT

1. R e AL FEFFE e st ag £ Rendi i
AP FRAN - T AT - ERAPC BAKREINE L LS TR
AT PRAE AR B PP B2 A R R R fRAR AL

2. FEchRgRRY T OBRORE RS TR 2L REG o
MERATIESE - FAY - ERAPC AT SERE IR
:fﬁ;i F 7 3422 NCBI 2 Influenza Virus Resource (IRW) LANL z &
EFERE

3. fI* RSSHs» piAapEdlh Mg R FALHE R HD
HE BT - P as- ERAPE PR BIRg pd e
HWEEF Mooz B, w s NCBlI~ WHO ~ GoogleNews:
PandemicFlu ProMEDmail2 CIDRAP:> # ¢ CIDRAP:&- # & = /¢
EFTR g T ME RERT F e

4. ™2z Influenza Virus Bioinformatics System(IVBS} #&i¢ * & 5 ¢ &

AR A R R FRERTVRGAR FP AF S ERAP Y
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SEAPEBZD SR ARE IS EEA hERELL (BB
)BT IVBS K7 T RGAL T IR SLE L G FILR i % [VBS
& ELHAS o

B be g I ent s o % ontology B £~ A SRR E AR Y S

- Fl % o E R A e = UniProtKB/ Swiss-Progi-e B F R

Eifre  AG AR FREEFEFHRLI

o

ToORET SR
InterPro~ PRINTS-~ Pfam-~ ProtoNet- Gene Ontologe # # F i & 3t
RN E -
be T A4 HE M R~ FE M S HI titer -‘[ﬁi recombination and
reassortment 4 47>t IVBS - Flpt &% = & R AV i0 e S i 2 iR
4 1% 1+ (Drug Resistance) #vk i+ z_i=(Epitope)~ HI + ¥ (HI Titer)
o m/,?a%s‘:?ﬁi £ 3 Ontology ,# 22 ¥ o
F2 TR A R B - Pk A - E RS
poge b A 7 IR AR 0 M Ao A AT e o
B Ao oriE 2 2 AR R T # B 7lep & it 54230 Influenza Virus
Bioinformatics System (IVBS) -s#-1& = &2 4 4 T 5| &2 45 5 & i & B 7|
cp F 1L ARt [VBS o
I &35 IVBS 2 proteotypes 47 “b » 3 4r 12 sequence logo

e e PR R AR S B A R TR A
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B¢ & Afi2 4p 0242 & (requested by # 2 ¥ 47 Dr.
%2 WA v ¢ o Dr.2 576 )) (2008.03)
taF 2 IVBS i i d A FIA S A5 b i g
> & P14 2 7 F13](genotypingy. ¥ ip] &
i i (requested bys # 4+ & 24 Drg %) )
(2008.03)
ii. @I 2 IVBS y‘ﬁ},é:ﬁr,‘% A TFVR TR ¢k o B 4 T%’i*iﬁ
,}.k}ﬁi*éqﬁf'?"} %J’"vqh’”’
1S A4 57 5 (requested by # < B 4 5 F & Dr.a
¢ =) ) (2008.06)
9. 22 B ARTHE P TR PFTTERIE B T ARF > 1R E
SRR TS F e E E R
L BERERA BT B Lk & 2L (B-cell epitope):
PRV BFERIAZ 2 % 5 (2008.06)
. B3 g i+ 39 F CTL (cytotoxic T lymphocytejn ¥z
FUR AR ErR R BAERIAES £ 8 4 (2008.09)

ii. B33 B R :)ﬁai (whole virus) Hemagglutination activity

2_ seropositivity# 4 T2 IR F2N 2 & s (2008.12)
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,,,L),a-}?y.flj LB vl g

SR 2] s AP Bl ?/,?v CATR B - E R AT R R E
PR R R G RS I R R A TR Y AT
MIlehe B mE B2 G 0 IVBS £ IVRISD & i n ¢ b
T2 ST R :)?a% @ Bois 2 THRE T4 ik IVR & ISD #1
$FNRI] FHRITE HAFI2AFIMG 5 o ISD A ¢ EA R A
F1REF7 7 frériE 2 en IVDB (Chang et al., 2007} & #% -t # 5 > >
A FM A 782 S 471 b 2 g o FluGenomer & 3% i 5 & 7
P UERG AP IE > GTREEF LR EIR ‘:ﬁr,ri Genotype:n

'z

I Al N

mH

%3] - >+ IVBS ¥ > % TR s b R ik

)

Ao ¥ 2 f - ¥ ehdk & proteotyped 4 0 i AP TR

R

=
S

Tk TR R o

5

ik EFUR LA 7| (Epitope) T2 G 0 B IVBS & # - dvdh
epitopeF it - ¢ & 7 & - epitopef it 17 BioHealthBase 3% 7 &
LR AR R EIZ RS A ﬂ#f%«&%ﬁf#% s epitope *t 5 77

B LR epitopez 1 & o JRE A AP RFH A BT G 0 Ak

s &Fftli’—)?i-a-;}'m%'f’}ln\’f’fr y M _/_: s ﬁ??;}l}i’_f"tb—‘s Y 1_’{,1%”%‘ o

IVBS IVR ISD IVDB® | BioHealthBase® | FluGenome
Sequence source | CDC, IVR, |GeneBank|GenBank, |IVR, ISD IVR, ISD IVR
ISD Directly
summited
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C let

omplete genome v v N N
sets
Alignment Y Y \& Y
Phylogenet|c v v ! Y
analysis
BLAST search Y Y Y Y
Save working sets Y N Y! N
G .

.eolgraphlc N N N v
distribution
Epit
=PIOPE Y? N N N
information
S

equence. v N N v
polymorphism
Gene Ontology Y N N N
Proteotype Y N N N
Genotype Y N N N
Drug resistance Y N N N
Epidemic N N N N

! Subscribed user only
2 Provided epitope list

®Blnfluenza Virus Database established by Beijing Institute of Genomics
“ The Biodefense/Public Health DataBase (http://www.biohealthbase.org/)
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