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Introduction

SimFluVar is a program in the SimFlu (Simulation tool for influenza virus) series; its
modification parameters, in 61x61 formations, are calculated based on year-to-year
modification patterns extracted from empirically discovered influenza virus’ gene
information. This program’s output is codon-level computation of the modification
patterns with time on influenza A virus classified by year; the program also provides
analysis results on change in base creation within Wobble base position of each codon.

1. Installation

Setup can be done automatically by simply executing the distributed setup program.
First, ensure that Java Runtime Environment (JRE) is already installed on the computer;
if it is not, please visit the JAVA distribution page
(http://www.oracle.com/technetwork/java/javase/downloads/index.html) to install the
latest JRE. After downloading it on the PC, run the program by double-clicking on the
‘SimFluVar2013_xxxx.setupexe’ file. Upon entering all required information about the
setup, you will be taken to the next screen, where the final setup will take place.

N Bt
{7 SimFluVar2013 Setup leali=ile3| [ simFiuvarzo1s setwp -
" Choose Install Location o
Welcome to the SimFluVar2013 Choose the folder in which to install SimFluVar2013. (\ 3 )
Setup Wizard
This wizard will guide you through the installation of Setup will install SimFluvar2013 in the following folder. To install in a different folder, click
SimFluvar2013. Browse and select another folder. Click Next to continue.
It is recommended that you close all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.
Click Next to continue.
Destination Folder
Browse...
Space required: 71.8M8
Space available: 175.4G8
D N> 1 [ concel <gack || met> | [ concel



http://www.oracle.com/technetwork/java/javase/downloads/index.html

2. Project Creation and Execution

2.1 Executing Project Wizard

When selecting “Project-Crete Project’ from the menu, Project Creation Wizard shown
below gets executed.

| =t Create Project

Create Project

Project name
Test_Project
constructor
researcher_name

Description

Description

< Back Mext > | [ Finish ] | Cancel ]

In the above form, enter project name, author, and description and press the Next button
to generate output similar to below; it should be noted that having a gap within the

project name or leaving any of the slots for author and description blank, the project
creation does not get processed at the final stage.



Select input path

Input folder

DitestVartuser_input

< Back “ Mext > ] [ Finish J [ Cancel

Select the folder containing the input file from above and press the Next button to
receive an output file as shown below. Input data need to make up a pair of files (2
total); refer to section, “Program Introduction” for more information.

Run SimFluvar

SimFluVar version 2.0 L
for Windows

Copyright{c) 2013 by KISTI & LCBB. All Rights Reserved.

*** GUIDE FOR USAGE

Start SimFluar

Mlext > [ Finish ] [ Cancel ] IJ

—=

Selecting “Start SimFluVar’ button in the above window will start SimFluVar analysis,
and results are displayed in the window upon completion. Next, press the ‘Finish’
button to complete the project creation.
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File Search Project Tool Help
EEEX|® P

O || B SimFluVar 2 |

)

mTesT
4 (= Input data
a.seq
b.seq
4 & Output data
Count
1 GCpattern
[ Project_Info
Summary
™
4 @ TEST2
4 = Input data
a.seq
b.seq
4 = Output data
Count
[ GCpattern
[ Project_Info
B Summary
™
4 [ TEST3
4 = Input data
a.seq
b.seq
4 (= Output data
Count

m

ersion 1.0

7
-

SimFIuVar vsn ssusanns

SimFluVar& =232 SimFlu (Simulation tool for influenza virus)2] ARIZE Z23UC M, M| A ofsir #aiz!

B RAX} Hlo[R]AL| FEH MR HE AT HO|WES FE5101 61 x 61 Fale] Ho| LRf0[ERE HLkBic),

O Z2ago] HIHE2 W A2 BRE QIBRUK; A vfol2ARS0] thaa AlZIo| 2ol HE BE £Folre|

HO{EE Alktala, ofet HE 0l 2izie| FE WoiAfe] Wobble base positiont] @7 1Z 42 Hatof gl BAZIE HEsich

ZH[0]F htte:/Flctb. snu.ac. ke/simfiu/main, bl

SimFluVar Viewer is sucessfully initiated.

In the ‘Project View’ section on the left hand side of the project screen will emerge a
project-related tree, which is mainly divided into ‘Input Data’ and ‘Output Data’. Input
Data consists of the input file, while the Output data folder contains the results of

Counting matrix, GCPattern, Project info, Summary, and TM (Transition Matrix).



3. Checking Results

3.1 Input File Output Window

Upon creation of a new project, a node is generated on the tree on the left hand side that
indicates input files and output files, where the Input Data folder stores input files.
Double-clicking on the DNA-shaped icon will produce a window illustrating input
sequence as follows.

" SimFluVar2013-Ver 1.0

| File Search Project Tool Help
| EEEX B &
|i= Project View 2| B 5 7 = 0| % TESTlaseq 2 | =0
Pl .E Test_Project :; >testSeq 1 o
« W TESTL | AUGAACACUCAAAUCCUGGUAUUCGCUCUGAUUGCGAUCAUUCCAACAAAUGCAGACAAAAL
4 = Input data UUGGUGCUAUVAGCEGGUUUCAUUGAAAAUGGAUGGGAAGGCCUAAUUGAUGEUUGGUAUG!
a.seq >testSeq_2
b.seq AUGAACACUCAAAUCCUGGUAUUCGCUCUGAUUGCGAUCAUUCCAGCAAAUGCAGACAAAAL
4 &= Output data UtJGt(;UG(3:UAUAGCGGGUUUCAUUGAAAAUGGAUGGGAAGGCCUAAUUGAUGGUUGGUAUG\
>testSe
& Count AUGAAg;\CUCAAAUCCUGGUAUUCGCUCUGAUUGCGAUCAUUCCAACAAAUGCAGACAAAAU
&1 GCpattern UUGGUGCUAUAGCGGGUUUCAUUGAAAAUGGAUGGGAAGGCCUAAUUGAUGGUUGGUAUG!
& Project_Info >testSeq_4
B Summary AUGAACACUCAAAUCCUGGUAUUCGCUCUGAUUGCGAUCAUUCCAACAAAUGCAGACAAAAL
™ UUGGUGCUAUAGCGGGUUUCAUUGAAAAUGGAUGGGAAGGCCUAAUUGAUGGUUGGUAUG
« @ TEST2 E ~testSeq_5
2 & Input data AUGAACACUCAAAUCCUGGUAUUCGCUCUGAUUGCGAUCAUUCCAACAAAUGCAGACAAAAL
dideq UUGGUGCUAUAGCGGGUUUCAUUGAAAAUGGAUGGGAAGGCCUAAUUGAUGGUUGGUAUG
b.seq
4 = Qutput data
& Count
B GCpattern
& Project Info
B Summary
™
4 [ TEST3 .
4 (= Input data
a.5eq
b.seq
4 (= Output data L < [y b
| L. RaE R T
0 items selected

3.2 Counting matrix

The “‘Count’ folder among the 5 folders within Output Data folder outputs Counting
matrix data. Double-clicking on this folder will generate a screen as shown below;
codon in each row is from the initial year, while codon in each column is from the final
year.



= SimFluvar2013-Ver 10
file Search Project Tool Help
BEREAX K £~
= Project View 5 7 7 O 5. Counting Matrix
- '-95[‘[ :"_?e“ [T Counting Matrix | @8 Hestivap
S Tt i LEAUU  NEAUC  ILE/AUA  LEU/CUU  LEU/CUC  LEU/CUA  LEWCUG  LEUUUA =
e IE AUY 204 18 8 0 0 0 0 0
by ILE AUC 3 0 a8 0 0 0 0 0
+ @ Oulput data ILE AU 136 &0 n2 0 0 0 o 0
0 Count LEU cuu o o 26 &8 24 5B 38 (1]
&1 GCpattern LEU cuc 0 o 10 4 0 32 42 0
B Project Info LEU CUA 0 24 0 2 5 5 67 4
B summary LEU cuG o 24 [ n 23 5 68 5
& T™ LEU A o o 1] 18 0 4 4 32
- TEST2 LEU uuG 6 0 0 24 20 6 a1 37
+ & Input data VAL GuY 16 4 7 0 0 0 o 0
aseq VAL Guc 4 [ o [ 0 [ 0 0
b.seq VAL GUA o o 12 0 0 0 o o
@ Output data VAL GUG [ 0 12 ] ] ] 0 0
| g Sy PHE uuy 0 0 0 0 0 ] 10 0
GCpamam BH U o 0 0 0 0 0 0 0
| E1 Froject Info MET AUG 0 o 10 0 [ 0 0 0
: :”M'“"“"" cvs UGy o 0 0 0 0 o ] ]
| - N TESTS cYs uGC o o o o o 1] o o
ALA GCU 0 o 5 o o 0 20 0
& Input data
e ALA GEC 0 0 0 0 0 0 4 0
iy ALA GCA 0 [ [ [ 0 0 0 0
& Output data ALA GCG 0 ) o L o 0 o 0
e aLy Gau 0 0 o 0 0 0 0 0
8 GCpattem GLY GGC 0 0 0 0 0 0 0 0
B3 Project info GLY GGA 0 [ 0 [ 0 0 0 0
B Summary GLY GGG 0 0 [ [ 0 [ 0 0
o T™ PRO ccu 1] o o o o o o 1]
PRO cec 0 0 0 o 0 0 0 0
PRO cca 0 0 0 0 0 0 0 0
BRO «©e 0 0 0 0 0 [ 0 0
THE acu [ o [ 0 0 0 ] 0
THR ACC (1] o o o o o o o
THR AcA o o 0 0 0 0 0 0
THR ACG 0 0 [ 0 0 0 0 0
|
Il & 1 items selected

Counting Matrix window consists mainly of 2 tabs: a tab that outputs Counting matrix
table in table format, and a tab that outputs graphs in “Heat map’ format. Selecting Heat
map tab will generate output as follows.

Heat map view at the top outputs matrix-format data in graph format; utilizing the
control box on the right hand side enables users to change shape and color of the Heat
map.

Using “Heat map scale’ function allows users to enlarge or reduce the Heat Map; a high
value representing enlarging of the image, while a low value signifies reducing. Select
an appropriate value and press the Redraw button to apply the function.

Outline Color function assigns colors to the outline of the little rectangle blocks in Heat
map view; High, Middle, Low colors determine how colors are displayed within the
Heat map matrix. Basically, the colors in Heat map are determined going from High to
Middle to Low, and by this value by pressing the Color button on the right hand side,
you can change the color. After the change has been made, press the Redraw button to

apply.
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File Search Project Tool Help
B | B8 i -
= Project View &3 = % ¥ 7 0|2 Counting Matrix = =0
[ Test_Project == T
: -SSTES'.T?E( | £ Counting Matrix | Bf HeatMap
a o RS L
4 & Input data Count Matrix Heatmap scale
ga.seq ne-su 4 -
2b. LE Al
O( . setqd & £ e Out line Color
4 = Output data £0-cu
@ Count E Uﬁ ] ‘Color.‘
1 GCpattern EE @ Height color
. BHE - O
{1 Project Info PrE” o] S
B Summary Tl
B T™ Middle color
4 [ TEST2 ‘Color.
il gut — Low color
Ya.seq A —
- : - o
4 (= Output data Color scale
3 Count 10| B
1 GCpattern —
& Project_Info radien
& Summary '|
o [color map| [ clear |
4  Input data Redraw ‘
g;&ﬂq | Save heatmap
Sb.seq
4 (= Output data
& Count
@ GCpattern
{1 Project Info
PaCincoani o
[ 1 items selected

Color scale sets up the scale of color distribution. The closer this value is to 0, the
clearer the distinction is between blocks; therefore, to effectively view the subtle
distinction between blocks, you can lower this value. Color scale should be set with a
value between 0 and 1 and does not support values outside of this range. After the
desired scale has been selected, press the Redraw button to apply. Gradient function is
grouped combination of preferred values of High, Middle, Low group; select an
appropriate combination and press the Redraw button to apply. Pressing the Color map
button will produce a dialogue box as shown below.

Color map

Color Color key

[ ETE 1 180,

B oo 1 200,
[ EEEE) 1 210, i
[ [EESE 1 220, 3
[ EEEE 1 23.0,
[ [EEEE 1 240,
[ [EERE) 1 25.0,
B oo 1 26.0,
B 01000 1 27.0,
B o100 1 28.0,
B o110 1 300,
B o11:0 1 320,
B o1::0 1 36.0,
0-137-0 1 37.0,

e
«

T +

‘ OK Cancel




In the Color map window, ‘Color item’ represents the color of block being output; the
‘Color key’ signifies the RGB value of the Color; ‘Count’ represents number of current
values matched with the Color; “Values’ signifies actual value of the applicable cell.

In Color map window, designated Color can be changed to different values; in other
words, double-clicking on the color box at the top of the Color column, a dialogue will
appear that enables users to select the colors. Once new colors have been designating in
this box, the selected colors will be changed to the designated ones, which will be
reflected in Heat map accordingly. Pressing the Clear button to the right of the Color
map button will erase all random selections of colors.

Lastly, save heat map is a function allows users to convert the heat mat matrix on the
screen into a specific image file and store it. Pressing the button will produce a dialogue
box shown below.

| oe olgos 4

b BIO|EME| ¢ B b

4 MEH = @

ak @HR . IR E
¢ Dropbox 2 §iA: 27
I CH2ERE
I BE A
< HZ HA

= \. Adobe PDF
I Visual Studio 2008 013-11-11 2

LR
=4
. RCTEE)
B ARE

d &

2 e
& 2% 023 (C)
> EH OAI D)
e 2% LA (E)

e O m »

ot 0lg0: =
b WA |"PNG =

- &0 2707) ) | He |

On this screen, you can designate the file format and the file name you wish to use; then,
press the Save button to save the designated file; in the current version, 10 file formats
are supported including PNG, JPG, BMP, GIF, and PDF.



3.3 GC(%) Pattern matrix

Selecting GCPattern will produce output as shown below. GC(%) Pattern calculates the
change in base composition at each codon’s wobble codon position and presents it by
amino acids encrypted by individual codons. All values are indicated in percentage
against whole base, and data counted for proposed percentage will be provided at the
end of the percentage. Furthermore, the ‘Target file summary’ at the bottom is a value
calculated holistically instead of dividing initial year’s base composition value by amino
acids; researchers may obtain and use desired types of results/values.

% SimFluVar2013-Ver 1.0

File Search Project Tool Help
EEEX B 4
:Bprqmview 53 SRR % GC Pattern & | = El
* Ej;es;gl;crect ~ || = cepatten |lln Gepattern Graph‘
& Input data Amino acids GCto GC(.. GCto AT(%) ATto AT(%) ATtoGC(%) GCtoGCc. GCtoATc. ATtoATc.
gﬁeq ILE 1202 0.00 87.08 0.90 186 0 1348
bdEa LEU 47.92 0.00 52,08 0.00 276 0 300 (
4 & Output data VAL 62,50 0.00 3750 0.00 150 0 90 (
B Count PHE 41.24 0.00 5876 0.00 120 0 n (
[ GCpattern MET 100.00 0.00 0.00 0.00 189 0 0 (
B Project_Info cvs 65.03 0.00 3160 328 357 0 174
B Summary ALA 18.60 0.00 8140 0.00 72 0 315 (
™ GLY 5459 0.00 4541 0.00 339 0 282 (
+ [ TEST2 PRO 2774 0,65 7161 0.00 129 3 333 (
4 & Input data _|l[] ™R 2566 0.66 73.68 0.00 117 3 336 (
a.seq | ser 3522 0.00 6478 0.00 393 0 723 (
b.seq VR 2588 0.00 7412 0.00 66 0 189 (
4 & Output data TRP 99.32 0.68 0.00 0.00 435 3 0 (
& Count GLN 3825 0.00 58.53 323 249 0 381
B GCpattem ASN 3592 000 6373 035 306 0 543 ]
B Project Info HIS 5294 0.00 47.06 0.00 216 0 192 (
i”MmmaW GLU 4595 0.00 53.87 018 255 0 299 ]
T ASP 36.29 0.00 58.06 565 135 0 216 ]
2 LYS 3226 5.65 60.89 121 240 42 453 ‘
4 (= Input data |
ARG 4298 0.29 5473 201 450 3 573
a.seq
b.seq
+ & Output data || Target file s.. GCto GCl. GCto AT(%) ATto AT(%) ATtoGC(%) GCtoGC. GCtoATc. ATtoATc. 4
Bt TESTL 39.80 046 58.83 092 4680 54 6918
& GCpatten 2 " ! X
[ Project Info ad | - -
I3 1 items selected

GCPattern view is divided into two views: one that outputs GCPattern matrix in table
format and one that outputs the matrix Chart format. The above screenshot is an
example of an output in table-format. Selecting GCPattern Graph tab will generate a
screen as shown below, allowing users to grasp the overall composition (GC in %) at a
glance.

10
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EEEX|E P

=5

4 [5% Test_Project
4 [ TEST1
4 (= Input data
a.seq
b.seq
4 (& Qutput data
& Count
& GCpattern|
& Project_Info
B Summary
™
4 [ TEST2
4 = Input data
seq
b.seq
4 (= Qutput data
& Count
B GCpattern
& Project_Info
B Summary
Th
4 [ TEST3
4 (= Input data
5eq
b.seq
4 (= Output data

| »

1l

2, GC Pattern 2 ]

7 GCPattern | I GCPattern Graph |

GCPattern chart

50

40

10

GC to GC(%) GC to AT(%) AT to AT(36)
X axis

: B GC Percentf

B 1 items selected

3.4 Project Information (Project_Info)

Project Info view outputs information about the project, double-clicking on Project info

node will output the results as follows.

B Count
Bl GCpattern
|2 Project Info|
B3 Summary
™
< [ TEST2
< = Input data
a.seq
b.seq
< = Qutput data
& Count
1 GCpattern
B Project_Info
1 Summary
™
« [ TEST3
4 2 Input data
a.seq
b.seq
« = Qutput data
Count
E1 GCpattern
2 Project_Info
E1 Summary

m

'# Project Test 2%

Project name

Test_Project

constructor

User name

Description

Description for this project.

1 1 items selected

11



3.5 Summary information

Outputting the Summary node will generate a Summary view as shown below.
Summary View outputs the overall results of SimFluVar.

i SimFluVar2013-Ver 1.0

Eile Segrch Project ool Help
BEEEXx @
i Project View = I =l
4 Test_Praject
BEsT *[Date]: Mon DN 02 16:39:24 2013
T dopet ivin [ 15ty »] :TESTlaseq
h:z [+ 2nd Year Group File ] : mmmq
& Output data * [ Counted Vartati 1t pacewTast Projectis Hesults{2013-12-2_ah39m24s[WTEST1_SimFluvar Countads
e * [ Transition Matrix ] : cmmp-»c, imfluvar-workspace#Test_ProjectwSimFluvar_Results[2013-12-2 4h39m24s[WTESTL SimFluvar_Th.bet
B GCpattemn * [ GCpattern Analysls | @ ci#n mp#slm uvar- wol'kspaceﬁ'!cs Ffojccwﬂ imFluVar_Results[2013-12-2 4h39rn24sIWTEST‘1 SimFluVar_GCpatternads
B Project Info ¢ WVar_Results[2013-12-2 ImFluVar_Summary.ds
3 sumemary e e e e =
™ 1 2 3 4 5 6 7 8 9 10 i |
W TEST2 Countin
e Input data
g'-"“‘i ILE E E LEL LEU LEU LEL LEU LEU
iy AUU ALIC AUA cuu cuc CUA cuG ULIA uuG
@ Ouiput data ILE AUl 1162 0 [ 0 0 0 0 0 0
z {G:TJT“!-H\ E AUC 0 186 0 0 0 0 0 [
B Project Info ILE AUA L] o 120 L] o o 0 o [}
B Summary LEU cuy 3 o 0 108 o 0 0 o o
& T LEU cuc 0 0 0 0 2 0 0 0 0
BT LEU CUA 0 0 3 0 0 81 0 0 0
& Input data LEL UG 0 0 0 0 0 0 84 0 18
2%q LEU A 0 0 0 0 0 (1] 0 63 (]
bise LEU uuG 0 0 0 [ ] 0 2 0 101
£ Qutput data VAL GUU 3 0 0 0 0 0 0 0 0
B Count VAL GLIC 0 ] 0 0 0 0 0 0 0
| B GCpattam WAL GLIA 0 0 3 0 0 0 0 0 0
| B Project Infa VAL GUG 0 0 0 0 0 0 0 0 0
B3 Summary PHE uuu 3 o 0 39 0 o 0 0 0
| B T™ PHE (1]l [1] o 1} 1] 18 1] 1] o o
| MET AUG o o o (1] o 0 o o 0
s UG 0 0 0 0 0 0 0 0 0
oS UGE 0 0 0 0 o 0 0 0 0
ALA GCy 0 0 o 0 0 (1] 0 0 (]
ALA GCC 0 0 0 0 0 0 0 0 (1]
ALA GCA o o o L] o o 0 o o
ALA GCG ] o o o o [} 1] o ]
i it

3.6 Transition matrix view (TM)

Double-click on the TM node to output Transition Matrix (TM) view as shown below.
TM is a conversion of previous modification value within Counting Matrix to Markov
model’s Transition matrix format; the roles of matrix’s rows and columns are the same
as those in Count matrix. The values output from this transition matrix can be utilized as
user parameters in the SimFlu-based computer simulation process.

12



File Search Project Tool Help
BEEEX|® P
i Project View 53 | 25 ¥ = 0% Transition Matrix & | =g
N E" T-E‘STTEZ;TECT 7 Counting Matrix |E HeatMapl
e Inpub ddta ILE/AUU ILE/AUC ILE/AUA LEU/CUU  LEU/CUC  LEU/CUA =
galseq ILE AUU 0954023 0.000000 0000000 0.000000 0000000 0000000
biesh ILE AUC 0.000000 1.000000 0.000000 0.000000 0.000000 0.000000
+ & Output data ILE AUA 0.000000 0.000000 0833333 0.000000 0.000000 0000000
B3 Count LEU cuu 0019608 0.000000 0.000000 0705882 0.000000 0000000
1 GCpattern LEU cuc 0000000 0.000000 0000000 0.000000 0388889 0000000
{1 Project Info LEU CUA 0.000000 0.000000 0035714 0.000000 0.000000 0964286 =
1 Summary LEU UG 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
Em™ LEU UUA 0.000000 0.000000 0.000000 0.000000 0.000000 0000000
4 i TEST2 LEU uuG 0000000 0.000000 0000000 0.000000 0000000 0000000
4 & Input data VAL GUU 0062500 0.000000 0000000 0.000000 0000000 0000000
ga-seca VAL GUC 0.000000 0034483 0.000000 0.000000 0.000000 0.000000
bseq VAL GUA 0.000000 0.000000 0071429 0.000000 0.000000 0000000 L4
4 & Output data VAL GUG 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
B Count PHE uuu 0017544 0.000000 0.000000 0228070 0000000 0000000
&1 GCpattem PHE uuc 0.000000 0.000000 0.000000 0.000000 0150000 0.000000
S Rroject o MET AUG 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
Sumriary cvs uGu 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
T TESTM cvs uGce 0.000000 0.000000 0000000 0.000000 0.000000 0000000
TS ALA Gcu 0.000000 0.000000 0000000 0.000000 0000000 0000000
i ALA GCC 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
gb‘seq ALA GCA 0.000000 0.000000 0.000000 0.000000 0.000000 0000000
+ & Output data ALA GCG 0.000000 0.000000 0.000000 0.000000 0.000000 0000000
B count GLY GGU 0.000000 0.000000 0000000 0.000000 0000000 0000000
3 GCpattern GLY GGC 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
1 Project Info GLY GGA 0033333 0.000000 0.000000 0.000000 0.000000 0.000000
8 Ssummary GLY GGG 0.000000 0.000000 0.000000 0.000000 0.000000 0000000
™ PRO ccu 0000000 0.000000 0000000 0089552 0000000 0000000 I
:—lA Ui} Ai’ B T T ST T ST ST 13
|J 1 items selected

Similar to Count matrix view, TM view also consists of two views; one outputs the
matrix in table format, while the other outputs it in Heat map format. Selecting Heat
map tab will generate an output as shown as below, and the basic operation is the same
as Heat map as described in Count matrix view section.

13



% SimFluVar2013-Ver 1.0

Fle Search Project Tool Help
B = | B
|i= Project View &2
(= Test_Project
i TESTL
& Input data
§a.seq
éb‘seq
'l & Output data
& Count
1 GCpattern
[ Project_Info
£ Summary
™
@ TEST2
= Input data
Baseq
éh‘seq

= Qutput data
Count
B GCpattern
2 Project_Info
B2 Summary
™

W TEST3

& Input data
éa.seq
%b‘seq

(= Qutput data
B Count
& GCpattern
[E Project_Info
E1 Summary

=2 % ¥ < O| 2, Transition Matrix &2

-

111

7": Counting Matri)(ré B HeatMap

Transition Matrix

Heatmap scale
4 -

Qut line Color

- .CD|DF..|
Height color
Color..|

Middle color

Low color

- Color..|

Color scale

Gradient
\ )

.'Colormapj | Clear ‘

‘ Redraw ‘

Save heatmap

4. ClustalW Convert Tool

Within the SimFluVar program, there is a conversion tool that changes ClustalW’s
result files to its own input file. Selecting ‘Tool-ClustalW to SimFluvar’ in the menu
produces a window as shown below. Next, press the Search button to select the folder
containing ClustalW’s output file; then, generate all output files created in ClustalW as
shown below. From there, select the desired file and press the ‘OK’(Z ¢!) button to
convert the selected file to SimFluVar’s input file.

14



Clustaly Cormvedt tood

[ #toalsChustalWatest

Clustafw file

teskseql. fasta
testseql gde
testsegl msf
festsaglnus
| testseql pry
testseqLpir

5. Saving/Reading Projects

Click on the project name from the project tree of SimFluVar program and select
‘File>Save Project” menu to save the selected project as the designated file, which gets
stored in “*.svf’ format. This file can be read in project format when you select File-
Load Project menu.

The 4 types of files produced from completing all these steps are generated
automatically with a particular suffix added to the input file name. First,
“* SimFluvar_Summary.xls’ file allows users to view the analysis process by
providing basic information as the following: count produced from SimFluVar
program’s anaylsis phases; all input files used in execution of SimFluVar program and
their route; total execution time; transition matrix values. SimFluVar program.
Moreover, in order to grasp the change in base composition of wobble codon position
within the codons in question, respective analysis data and tabularized results will be
provided. Also, “*_SimFluVar_Count.xls’, “*_SimFluVar_GCpattern.xIs’ and
“* SimFluvar_TM.txt” files are provided separately from data provided in the
Summary file; among these, “*_ SimFluVar _TM.txt’ file may be used through SimFlu
program as a user parameter file in computer simulation of influenza virus without
requiring extra work, thus promoting the efficiency of linking with SimFlu program. All
results files get saved in the applicable project name folder within the same folder
SimFluVar program is installed, “simfluvar_workspace” folder.
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6. Analytical Process

SimFluVar program can be utilized for computer simulation or to analyze gene
modification patterns that exist among time-series influenza virus outbreak groups.
Detailed gene modification computation process is as follows.

Ti_sequence group.seq T2 sequence group.seq

T1 T2 MSAinput.seq

-

T1-T2 MSAOutput.seq

1 >T2_Sequesce & 1
AUGAAAGTAALIGAAAGCA AUGARAGTARLIGARAGTA

— =11_Sequence =7 X =12_Sequence # 2
AUCAAACCAALUCAAACCA

>T1_Sequence # 1 e, >T2_Sequence # 3
AUGAAAGCAMLGARAGCA.., \

SimFluVar Calculation....

»11_Sequence £ 4 «12_Sequence £ 4
AUGRAAGCARUGANAGEA..

>11_Sequence 7 3 MW > 12_sequenee £ 3
AUGAAAGLAAUGAAALLA.. AGANAGCAALRGAANGEUA.

T1.T2_SimFlaVar_Count.xls T1-12_SinFluVar_GCpattern.xis

T1-T2_SimFluVar TM.ixt T1-T2_SimFluVar_Sum mary.xls

First, to activate SimFluVar program, ‘multiple sequence alignment” (MSA) needs to be
executed between sequences from 2 subject years. For the example illustrated above,
sequences for time ‘T1’ and time ‘T2’ were named ‘T1_sequence_group.seq’ and
“T2_sequence_group.seq’, respectively.

The two files collected by the user implement MSA using other MSA programs such as
ClustalW; for the above example, a file combining sequences of T1 and T2, ‘T1-
T2_MSAinput.seq’, was generated and used as input file for MSA. Subsequently, the
result file (‘T1-T2_MSAOQutput.seq’) containing ‘gap’ from completed sequences must
be in FASTA file format, and there are no special restrictions on sequences’ title
annotations.

Following the above steps, and if the MSA process for T1 and T2 groups has been
successfully executed, it can be construed that the preparation required for activating
SimFluVar program is completed.

To start SimFluVar, the result file containing gap generated from MSA needs to be
divided into two separate files, each containing individual time, T1 and T2; it should be
noted that as SimFluVar automatically searches and registers files with ‘*.seq’
extension in the [user_input] folder within the user-designated folder, the user must
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create 2 files using the file extension.

For the above example, in which the file was separated into ‘T1-T2_a.seq’ and ‘T1-
T2 b.seq’, the suffix ‘a’ and ‘b’ before the file extension should be noted. When
searching input files, SimFluVar program looks for *.seq format files; it then recognizes
files with the same file name before the extension as a pair. In other words, the two files
returned from searching a file name ‘T1-T2_’ become a pair, and the initial outbreak
year and the final outbreak year are distinguished by this suffix; the suffix ‘a’ represents
the initial time group (time T1 in the example), while the suffix ‘b’ represents the final
time group (time T2 in the example).

Once the input pair gets recognized and a sequential context is established, SimFluVar
grasps modification patterns of each codon location by comparing all sequences of T1
time slot with all sequences of T2 time slot at the corresponding codon level. In other
words, as illustrated in the above diagram, the sequences of T1 time slot (T1_Sequence
#1, #2, ..., #n, where n represents total the number of sequences in T1 time slot) and the
sequences of T2 time slot (T2_Sequence #1, #2, ..., #p, where p represents total the
number of sequences in T2 time slot) make up a Counting Matrix by measuring the
modifications of codons at each codon location; at this time, as the sequences of T1 time
slot and those of T2 time slot are individually compared, resulting in n x p instances of
comparison. Subsequently, Counting Matrix generated from outbreaks in consecutive
years is converted to Markov model’s Transition Matrix (TM).
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