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ABSTRACT

Influenza A hemagglutinin is a protein that birdflu virus use to bind with host cell receptor.
Mutations on this protein could make the birdflu adapt to human by changing the protein structure.
Several mutations have been found but cloning all of these proteins is not possible. Prediction tool
that use sequence data to build approximation structures suitable for modeling the binding
mechanism can help to select a portion of sequences that start to bind to human better to be
cloned. This project was to build software from an open source that can produce an approximate
hemagglutinin structure form protein sequence. The result was comparable to the commercial

software based on the same prediction protocol.

Key words: hemagglutinin, comparative modeling, 3D model, homology modeling
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: 15.5% allow

: 1.1% gener

1 1.4% disall
planar groups: 100.0%
- average B-factor for buried atoms

:0.000
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b FeUU: L129V/A134V Kan-1

= 91N swiss-model

| ramachandran plot: 81.3% core
Lol £ 16.3% allow

:1.1% gener

:1.4% disall

Psi (degrees)

planar groups: 83.5%

- average B-factor for buried atoms

:50.000

L__ L !
4 SER 262 E—
-90 - ! 2 _,_l— asg 52
13540

- -

Phi (degrees)

AINUANNIANEY ramachandran plot uazsAauLlsan NAuIMaInllsunss procheck e

FI39A8DUANNYNABN09TATIAT 1T sRUNAT19TW Widn Tlsunss modeller @anunsntlsennmulngeasng

Y yva o

15Andn scwrl4 waz swiss-model auilumsnananyinliigideiaantylsunss modeller ialdlunng

a

%

Wnunsruutlszinnlasainuanuifizes HA Nazatunisludunewsald wanainil modeller €4
Tugadu  ARUsz@ninnianunsathnimusieseauazldenudnivllounmau)  wuldsunsy
Amszinauazuaniasne  ludeuldsunsunansuauuuainiauy §idedaentd Jmol [9] Wegann

v
a o a

\{flu Java applet fpnutianguuazlfinuite wanantdadlawmaiinanuisoiiuiuflanlFulgali

WMNNzANTUNNTINaINLeeTTuL LR

1. HANISRANLLULATNITINNUURITLTUU
o a o [~1 < a oI/ v6 v . o 1 ¥ o
nsneuessrutasiansuzsiuduuennandu Inaild (client) Fu-de dayantszananat
fai{ldinisnng (server) HuszuLBWWARERA AuuULWefuNesnuuLlugdu graphic user interface

(GUI) 18 dnmouzaagl 3
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Graphic User Interface

Input Output

Compiler

Database

dl o
;ij‘ﬂ‘Vl 3 LAANNITNINIULBNTEUU

g GUI vz daunsdasenuf i Wanwnaulaeldniun PHP (PHP Hypertext Processor)

$9uiu HTML (Hyper Text Markup Language) e PHP azifluadanldlunnsdszananatls server

WRIAIAINLAREARAYY HTML £ client

1 . a v

dqundszanana  (compiler) ga93zuuazFan19lUsunsN modeler wa procheck Tunng
dszrnulpsaainanifuazauiniangniiestesipnaaianliuy  server  eulwaeuaesls

(python script)

'
a o

dougudieyns  (database) EAdmdenld  MysaL  aaflultlsunsudpnisgudeyand
Usz@ninmvinausaniu PHP 1A sasiudeyaauialug uazdanisszuulfdneinu phpmyadmin

WAZLNEILWSBLILIULATRTNIWUYT WTa http://chemiebase.ku.ac.th/3dvis

N19YINUABITEULU

o o dl o 4” v o . A Y yvey A Yo
ANBIUTNITNINIUYBANTEULUNWRI VN TUAZANENULTELLUUAN Swiss-model AR eLm"menimw

v

Q@314 2D alignment %38 3D model 189 sequence Naula wsaziiuaugnnalunirdalased’ig

v

A < ° o = & vy o P ~ P -
V]@ﬁ"]ﬂmutﬂﬂquqm MD VL@ LW@ﬂqqmﬁzﬁrJﬂcluﬂq?ﬂﬂE’qLm@iﬂlﬂ’)ﬂm’)ﬂ?xLUﬂUQﬁ‘VﬂQLﬂNﬂ@NWQLm@?
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nsvineuedsruLLsznaudiaauti (form) sinae Aei

- home - \funtiwsnaeadulas uansfagy 4

Web-base Application to Automate 3D structures of Hemagglutinin Influenza A virus H5N1

Username | |
Password |

Submnit | | Reset

new member? | forgot password?

About this works | How to use | wiki

@ python’ um moreed

917 4 wamsuiiusnaeadulas

* phpMuysdmin

- register niaanzdauaundnlug
Tuntiusnazidaud i login dWinszuu Tnafldasfiasameziiisunaunisliu lnaaang

v
“new member” AMntlazlanguiii register.php duFuamuidiandagy 5
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Register Form

Username | |

Password | |

Confirm Password | |

E-mail | |

Name | |

Surname | |

Address

Gender ® Male © Female

Eirthday |22 V||Nuvember il

[ Fegister J [Clear]

317 5 uanantiaenzideuaungnlui

[~ LA o ° o V6 Y !
- workspace \Hunthuaninan1sinaudmiugliusazau
Wagld login Wszuuudsaznuntiwanenisineu dennliieeldaussuuuioazleng

Peazi@ean1aneuasgl 6 TudauiifldansnsniEang au uaz aatilnandesa s

Web-base Application to Automate 3D structures of Hemagglutinin
Influenza A virus H5N1

Home | Workspace | 2D Alignment | 3D Model Building | MD initial structure | Document |

Order jobname Result Delete Download Status
1 1ljsoA_hu view delete download done
2 ljsoA_kan-1 view delete download done
3 ljsnA_hu view delete download done
4 ljsnA_kan-1 view delete download processing

317 6 wanssaaziBAN TN ey
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Tudauuuaaatingnean1amnaull Juynisldauman 1iun 2D alignment, 3D model building
Wae MD initial structure
- 2D alignment lunisiiauansunsaesiiuaesldsiunfiesnisiuudiuy (template)
dl 1 a o 1 A A 1 o 1 d! al 1 A al
WWeagdimuidamiieuizeseiuaengls @annsabiey 1 sle 1 vse WeLwaeT] sequence

(multiple sequence alignment) fild utisnan1svinaLLanefagl 7 uazuauannsg 8

2D Alignment

Project name :

Put Template: (FIR format)

or select from DB [1jsn % | Chain 10

Put Target: (PIR format)

or Upload target alignment file (PIR format)

917 7 wamsutinaanisyin 2D alignment

Alignment of kan-1 with 1jsoA structure

% means not conserve amino acid
1 21 41 61
1380AD QI CIGYHANNSTEQWDTIME KNYTV THAQDILEKTHNGK L CDLNGWYKPLILRDCSWAGWL L GNPMCD
kan-10 QI CI GYHARNSTEQWDTIME KNVTY THAQDI LEKTHNGK L CDLDGWKPLILRDCSVAGWL LGNPMCD

ConsryMut X
69 89 109 129
1i50AE FLMNVPEWSYI VE KDNPYNGL CYPENFMDYEELKHLLSSTN HFEKIRIIPRSSWSKHHDASS GVSSACP
kan-1E FI NYPEWSY I WE KANPANDL CYPGDFNDYEELKHLLSRI N HFEKIQIITPKSSWSSHEASL GWSSACP
Consry/Mut X X X X XX XX X X X X X
137 157 177 197

1jmoAY MNGRSSFF REMVYWLIT KKNNAY PTIKRSYMNTHMQEDLLILWG [ HHPNDAAEQTKL YQNPTTY VSVGETST
kan-1Y QGKSSFFRNVYWLI KKNSTY PITKRSYRNTNQEDLLVL WG I HHPNDAAEQTKL YONPTTY [SVETST
CorsryMut X X KX X X X
205 225 245 265
lgoAL NORSWPEILATRP KWNGQSGR MEFFWTILKPNDAINFESHNG NFIAPEYAYKI VK KGGSAI M KSGLEYG
kan-1L MNORLYPRIATRS KVNGQSGR MEFFWTILKPNDAINFESNG NFIAPEYAYKIVKKGDSTI M KSELEYG
Consry/Mut X X X X X X
273 293 313
1jgoAN CNTKCQTPMGATI NSSMPEFHMN THPLTIGECPKYWKSGRLY L ATGLENWVPQRET
kan-1N CNTKCQTPMGATI NSSMPFHN THPLTIGECPKYVKSNRLYL ATGLRMNSP----
Carsry/Mut X X XXXX

91I7 8 uaRILANN3YIN 2D alignment 184 sequence kan-1 WguiuTAssa319a1n PDB A8 1jso chain A
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- 3D automate model flun1sdseannulasaaiiaanntfaes sequence WaLAL template Ing

= - v = o v Ayve - ' o
1N sequence Naulaianlndiaesiv template TAsaas 19N IARAZHAINANYTOINNN AINAIIUTDY
sruunAunlfiaziiuaunan (DOPE score) §lfannsaiaan template aniilugiudeya sisedn
Tuansanaulald mniaan template 19 §14azfind upload WalAsaaT 98 NTA lugtluuuaas pdb win

|
[ %

Tdneivelditu template Tunnsainelaseaiaauilf anwuen1ainauuanedagy 9

Build 3D Model

Template (® Select from database |1js0 ¥ | Chain ID: I:I or

O Put your template (FIR farmat)

ChainiD:| |

and upload PDE file | |[ Browse...

Sequence
Put sequence (PIR format)

gﬂ‘ﬁ 9 LAAINTINABNI3Y1 3D model building

Hafliannisdszinulassadauiifiazuanaiuglanils foalilsunss Jmol Weuszudng
template iU sequence uarliidayafulneasng 1 %identity, DOPE score [10], GA341 score,

ramachandran plot \{Wsiu nauanersgyl 10
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Summary of successfully produced model

30 termplate lisoA pdb

30 output kar-1.9990001 pdb
Sequence length 321

9% identity 90 966

DOPE score -33493 727

5A 341 score 1.000

kan-1

B Ramachandran plot: 88.0% core
s :9.5% allow
— - :1.8% gener
10.7% disall

”‘ si2ét 71 Planar groups: 100.0%

- Average B-factor for buried atoms
:68.357

Psi l;l\,‘:..'h,'\,'\!

~b 4

e SER" ’_, M

l[ |
180  -135 90  -45 0 45 9 135 180
Phu (degrees)

U7 10 uannanislsziulngeas9a Nl 289 kan-1 AntALIA319 1jso chain A uazdiaya

nalazeasanAuaniannTlsunss modeler way procheck

- MD initial structure
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I 0 o ¥ ca o o . . i =<
Lﬂumgmmu@mﬁmemﬂunwm molecular dynamics simulation (MD) €490
A . . A . o 09/ = . Y o -dl
AN ligand WUU 2,3-linkage ¥17 2,6-linkage AaMUIUUIANALLUL 2 3 #eR 5 unit 14 mgﬂ 11 IUN
wanuimauuy 2 unit e g luidlasaaldsunsuuansnaasiiiudadl ligand wuy 2 unit el
TAs9a31913190uIne9N1991 (binding site) A9z 12

Prepare D initial structure

Template Select from DB | 1j20 ¥ | Chain ID:
Sequence PUL ran sequence
Ligand & 2,3 linkage O 2,6-linkage

no. of sugar unit
O 2 unit
O 2 unit
O 5 unit

917 11 wiisndmFuainelndzusiungin MD

917 12 uanelAs9as19 kan-1 N1ld ligand wuu 2 unit ulAsaaiaEusulunigiu MD
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dgtuaziauauus

aa o

srutlszinnlanaivaniassunsnesilurashlsfugunnngitiuatin - A ajaugtias
HEN1 UuszuuBumeding Wanndulnzendtnisfnuanidanlsunsn modeler Gamagauudainli
mﬁmummhmimm’%wﬁﬂdﬂLf‘“fimmwwamfuﬁﬁﬂﬂ% 11 swiss model @141930 upload template 7
auladnllugudeyalsd  wlid lududeyadszneuidenisuansnaenaazdslinnauiusszunes
aansniimunsield  Jepnednszazanaasdinnaimnn fissuudissAvann Weuie  uazlifeya

1srnauuInIu

Tudessiull Annsldewisludneoienisin 2D alignment 3D model waz e lWdENAL
Amiuiu MD seuulideyaidalaseaianAuansléiainilsunsu modeler uay procheck Muandy
AUNNTBNTAFIASINA3 T UAAINANIT align Ty 2 JF M limiuaumdsnIsnaeiug ladniau

%

wanslaseasanifnassaulsnanagluuulaaandoaauaruisnaasidsunss Jmol  wiaeRde s
NAaaULAINLYNTHINNIANTRUARE AW MD HAINATANNINTY WBNANNSANENL HA WaASK
aunsnlilunisizenlaseadeauilfues antibody WeANHINIINAERUSHI8z1T81AE MD 150
@ = = ' o = P a a P o o a oo 9
auifiudnszuuiAuEaveu ansodiuiasuuile Wwain Weeaunisandiuensddalunanes fu
ai// o % a a d‘ o v a a a dp % dl o [
Madsaunsnaenaliinsaunguidsiuatingu wazarunsoimu liiUss@nanmanauls seiugy
dselamiannnisiBuimuszunauliies dimatulatindeduszandlglninadse Tamd uazienn
A” dl o &” d” [~1 6 1 a o ¥ o o’/J Y a
FULEININAW sruunimwnIutay udselamisantsdandndaunlutlszma Maainisnaanslina

dselemilunisAnuniysauau 16
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