An example of CAMBer usage to
generate input data for CAMBerVis
on a small case study of
2 strains with 3 plasmid of S. aureus
(due to computational time issues)



We download the CAMBer software
from the project webpage:
http://bioputer.mimuw.edu.pl/camber/software/camber2.zip

CAMBer: Comparative Analysis of Multiple
Bacterial Strains
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Scurce code of CAMBerVis is freely awailable at the project ocode.google website:

http:/ foode.gooslecom/pfeamberzf .

* CAMNBerVis vi.o platform-dependent installers
o CANMBeriS Windows installer

o CAMBerviS Linux installer

> CAMBerviS MAC OF installer

* CAMNMBer V

Executable scripts and source code for the CAMEBer software. For the most recent wersion of the software

please wisit the httpe/fcodegoogla.com/pfeambers/ project webpage. & draft wersion of manual




Open the project in Eclipse (OPTIONAL),
we present the project opened in Eclipse to show the structure of the directory tree
Configure paths to external tools (BLAST and BLAST formatdb in the file parameters-paths-
default.txt)

Pydew - camber2fsrcfsoftfverify-settings. py - Ec

File Edit Sowrce Refactoring Mavigate Search  Project  Pydey Run Window  Help

i N C O B > IRl NR G- = R e - S [ @ pydev | &7 2ava
[# pydev Package Explorer 3 =] <‘}==;> :{=:=> = = B || [F] verify-settings 55 |
= '[:_-'ng camberz [trunkfcamberz] ~ import =vs -~

= sre import os
=g ext-toals syz.path.append( ™. . ™)
= H#F soft
EE analysis from soft.utils.mth_utils import overwriteParameters, readParameters

3 closure
EE closure-gse parsmeters = oOvVerwriteParameters (SYS.aror)
EE Formats parsuneters = readParamecers()
&3 graph
EE graph-pro print ([ "Pazrameters: )
3 refinement
EE refinement-sge for parsm in parstneters:
EE repeat Text = param + T +parameters [ parstn]
EE skrucks print (text]
H2 tables
EE test print ()}
EE utils print ("Fethks: Tl
B8 __init__.py 3 322/11 1:08 PM mwz19725
EE, parameters-clusker bxt 100 9/S711 &:30 PR w2 19725 print ("CAMEsr locaticon: "+parswneters[ TOAMEER PATH'] )
EE, paramekers-params. txk 100 905011 G050 PRz 197 ES if not oSf.path.exiscs (parsmeters[ "ELAST FORMATDE PATH™]) :
EE, pararmeters-paths-default.bxt 100 2/S/11 50 PM w2197 print ("Caenncot fimd BLAST a2t the specified locsticn: "+parameters["SCLAST FORMATDES FATH"])
EE, paramekers-resources, kxk 102 97511 6140 PP mwZ 19725 print ("Customize the file: paramseters-—paths-—default, txt™)
EE, parameters-results.txt 5 5/FF011 108 PR s 19755 exit )
i% else:
P sta print [(TOK: FORMATDE is 3t the specified locatfion: "+parasmweters[ "SLAST FORMATDE PATH™] )
= [Fgy sta-small
== genbanks if not o=s.path.exists (parameters[ "SLAST PATH™] ) :
=] gb-COL.gbh print ("Cannot Ffimnd BLAST at the specified location: "+parameters["SLAST FATHE™])
=l gb-CoOL-pT181.9b print ("Customize the File: parameters-—paths-—default. txt™)
=l gb-ECT-RZ.gb exit () 3
|5l gb-ECT-R2-pLUHO1.gb < ps
|| gb-ECT-RZ-pLUHDZ.gb ———
= % genomes & Console B2 x S& % ] uElEIEl ot B-r- =8
|=| seq-COL.Fasta <kerminated = E:\camberitrunkicamber 2 srcisoftiverify-settings. py
=] seq-COL-pT181.fasta CLOSURE QUERIES: DINA 5
=l seq-ECT-RZ.Fasta STRAINS_INFO FILE: E:'cawber'trunkista-smalls/strains-test
|=| seq-ECT-RZ-pLIUHO1.Fasta CAMEER_FATH: E:%camberhtrunk'camberz/
=l seq-ECT-R2-pLUHOZ.Fasta FRACTION LENGTH CHAMNGE: 30
=] strains-test.txk CLOSURE RESULTS_BLAST PARSED: E:%camber)trunk)sta-smallfresults/test-30-50-1e—10-YES-—Q/closure/blast—parsec
& C\Python3tipython.exe (CPython31python.exe) CAMEER SRC FATH: E:camberhtrunk)camberz/srcc/
10 camber-pred BLAZST QUERIES FOLDER: E:%camber)trunkhsta-small/blast/blast-gqueriess
12T camber-res CAMEER_RESOURCE_ FATH: E:%camber)trunk)=sta-—-small/s
100 sta
Paths:
CAMEer location: E:hcamber' trunk' camberzZ/
OK: FORMATDE i= at the specified location: E:%camber) trunk) camberZ/srosext—tools/ formatdb.exe
OK: EBLAST is at the specified location: E:'ycawmberh crunk)camberz/ssrof/exc-tools/blastall.exe
OK: The experiment folder at the specified location E:%camberh trunk' sta—small/
w
< > >
=

@ 1 items selected |



Retrive information from GenBank files into a simpler format
running the script: genbanks_into_anns.py

File Edit MNawigate Search Project Pwdew PRun  Window Help

|

pl| O DPD L -0 = e e B | @ Pydev |8 Java
[# Pydev Package Explorer &2 =] <===;’> 3=:€> = =0
= '[J_'gpg camberZ [trunk/camberz] .

= sre
gy ext-tools
=83 soft

= 3

analysis
closure
closure-gse
Formats

B _nit__py 3 jzzi11
£

graph

graph-pra

refinernent

&
EEas

05 PM mwz1 9725

"

iy iyl e e e g s e

refinement-sge

repeakt

strucks

tables

tesk

utils

_imit__.py 3 322011 1:08 PMomwEle7ES
parameters-cluster.bxt 100 25711 6:30 PM w2 19725
parameters-params.txk 100 9/5/11 &350 PM mwmE 19725
parameters-paths-defaulk,bxt 100 9/5011 &30 PR mw2 19725
paramekers-resources. kxt 102 /511 &40 PM mwE 19725
parameters-results, txk 3 322711 1:08 PM w2 19725
werify-setkings.py 104 9/S/11 £:50 PR w2 19725

5 sta
= =g sta-small
== annotations

ann-COL. Exk
ann-CoOL-pT151  Exk
[El ann-ECT-R2Z.Ext

[l ann-ECT-R2Z-pLUHD . Ext

El ann-ECT-Rz-pLUHOZ bxt
= == genbanks

=] gb-CoOL.gb

=l gb-COL-pT181.gb

=] gb-ECT-R.Z.gb

|Z1 gb-ECT-RZ-pLUHD1.0b

[Zl gb-ECT-R2Z-pLUHDZ.gb
= genomes

Mm

El consale 52 b4 5&% EN uEl@l@l e L= S i . i e |
<terminated> E:\camberitrunkicamber2tsrcisoftiFormatsigenbanks_into_anns. py
Formatting asannotation=s:| .. ........ | e [ ]

=

1 items selected



Initiate the directory structure for the closure
procedure running script:

& Pydew - Eclipse SDK
File Edit Mavigate Search Project Pydew Run  Window  Help

%] = SN RN S < v IR NG = o -
(=} Pydew Package Explorer &2 =] 4:5 :.L::D =
= l:gpg camberz [trunk/camberz] o~

=8 sre
=gy ext-toals
=83 soft
H analysis
=83 closure
[B _init__.py 3 3/22/11 1:08 PM mw219725
[B} do-blasts.py 93 9/2011 4:23 PM mw219725
do-clasure.py 93 272711 4:23 PM mw219725
merge-anns.py 93 902711 423 PR w2 19725

|

parse-blasts.py 93 972711 4:23 PM mw212725

_i% prepare bases.py 93 9J2/11 4:23 PM mw219725
closure-gse

Formats

graph

graph-pro

refinement

refinement-sge

repeakt

skrucks

[*
H
H
=]
=]
=]
H
H
H
7 tables
H
0
s}
&)
E]
E
E
E

test

utils

_init__.pw 3 322011 1:028 PR w2 19725
parameters-cluskter bxt 100 95711 6:30 PR w2 19725
parameters-params.txk 100 975111 &30 P mwz 19725
parameters-paths-default,kxt 100 /5011 6150 PP mwz21 9725
paramekers-resources. kxk 102 97511 640 PM mwE 19725
parameters-results kxk 5 522011 108 PM o mwE 197ES

E% werify-setkings. py 104 /511 S50 PM mwE 19725

#

55 sta
= [Zg sta-small

= = annotations
anr-CoL Exk
ann-COL-pT181  bxk
ann-ECT-R2.bxk
ann-ECT-R2Z-pLUHOL  Exk

I I [ )

El consale &2

<terminated> E:\camberitrunkicamber2srcisofticlosure\prepare-anns. py

Initialization of the closure procedure.

Creates folders to sStore results

Creates file iteration.txt To info which iterasation of the closure procedure
Creates filez with li=st of genes used a= BLAZT gqueries

Feading SequUences=:| ..........

Feading annotations: |
Prepare:s | « ..o |

o* [B] 1 items selected
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Create BLAST databases for queries running script:
prepare-databases.py

File Edit Mavigate Search Project Pydew Run  Window  Help

ui| OGP BD L WO Qo e e - T | @ Pydev |8 Java
[# Pydev Package Explorer 3 =] <‘===€> - = | = 8
= k'a camberz [trunk/camberz] -~
= sre
gy ext-tools
=83 scoft
3 analysis
=83 closure
E;H _mit__pey 3 OS[ZE11 108 PM w2 12725
[B] do-blasts.py 93 9/2f11 4:23 PM rmw219725
do-closure.py 95 9/Z/11 4:25 FM mwz19725
merge-anns.py 93 902711 23 PP omw2 19725
parse-blasts.py 93 29/2/11 4:235 PM mwz12725
prepare-anns.py 95 2011 423 PM mweZ 197525
11 1 P i

|

closure-gse

Formats

araph

graph-pro

refinernent

refinement-sge

repeakt

strucks

rables

tesk

utils

_imit__.pv 3 322/11 1:08 PM mwZ19725
parameters-cluskter. bxk 100 905011 S50 PR vz L97ES
parameters-params.txk 100 975111 &30 P mwz 19725
parameters-paths-defaulk.bxt 100 2/5711 &30 PM mw219725
paramekers-resources. kxt 102 /511 &40 PM mwE 19725
parameters-results, txk 3 322711 1:08 PM w2 19725
werify-setkings.py 104 295711 6:50 PR mw219725

=5
0
0
0
0
=5
H
0
0
H
0
L]
E
B
E]
E
E
i)

g sta
=-[Fgy sta-small

= = annotations
ann-CoL. bkt
ann-COL-pT181 . kxk
ann-ECT-R2.kxt
ann-ECT-RZ-pLUHDL  Exk

D D D I )

El console &2 x g E uElEIEl = EB- - =0
<terminated> E:\camberitrunkicamber2srcisofticlosure\prepare-databases. py
Creates datashases for BLAST gueries.

FormatdlD: | @ @ oo s v v aas R | R

o= @ 1 items selected




Iteration 1:
Compute BLASTSs to transfer annotations
(1 iteration of the closure procedure) running script:

File Edit mawvigate Search Project Pwdew Run  Window Help

L3 =N IO SRl - IR N SR = N e e 5 | @ pydev | & Java
[# pwdew Package Explorer 52 = <='|=5 E T = 5
=Ty camberz [rrunk/cambers] -~
=1 sre
gy =xt-toals
= HF soft

EB analysis
= closure
init__.py 3 3/Z2f11 1:08 PM rmw219725

do-closure.pw 93 2/2/11 4: 23 PI
merge-anns.py 93 972711 23 P w2 1972
parse-blasts.py 235 97211 425 PM mwZ19725
prepare-anns.py 93 11 25 PR o mwZ 1972

.!% prepare-databases.py 93 902711 423 PM mwZ19725
closure-gse

Formats

araph

graph-pra

refinement

refinement-sge

repeakt

skrucks

tables

test

e e e

_nit__.pw 3 322011 105 PM o mwz 19725
mtb_cc_utils.py 75 S/31711 524 PR w21 9725
mtb_closure_utils.py 75 5731711 5:24 PP mwz19725
mtb_jo_utils.py 24 92711 5015 PR mwwZ2 19725
mtb_progress.pw 91 901711 7120 PR omwE 19725
mtb_seq_utils.py 21 971711 7120 PP mwz19725
mib_ukils, py 25 902011 425 PR omwE1 9725
_imit___.pw 3 S22 11 1:08 PM w2l 97ES
parameters-cluster . bxt 100 95711 &:30 PRz 19725
paramekers-params.txk 100 /5711 &30 PR mweZ2 19725
pararmeters-paths-defaulk, b=k 100 2/5/11 630 PR mw219725
pararmeters-resources.txk 102 975711 6:40 PM mwZ19725
parameters-results.txk 3 /22011 1:08 PM w21 9725
E% werify-setkings.py 104 20/S/11 &:50 PM mwZ 19725 e

DODTIEe

= corsole 52 PO | G BE[E[E s B-r5- =0
E:\cambetitrunkicamber2isrch softhclosureldo-blasts. py

Computes BLAST=s to transfer annotations between strains.

Current iteration: 0O

Reading sequences:| .. ... ... . .

Peading new annotations:| ....
Sawe BLAST gueriesS:i| .c...a..a..
BLASTS ] « v i v mmmem [

=

@ 1 items selected



Iteration 1:
Parse and rate (accept or reject) BLAST hits running
script: parse-blasts.py

File Edit

.
J

|

Mavigate Search Projectk Pwdev Run Window Help

O P DLk -0 S LR

[ Pydev Package Explorer 52 0 & | X~ =5 0
=Ty camberz [fronk/cambers] o~

=Eh
=

src
gy ext-tools
H3 soft
HE analysis
=83 closure
[ _nit__.py 3 S/22011 1:08 P mw219725
[Fl do-blasts.py 107 9/5/11 7i41 PM mwZ19725
do-clasure.py 93 972711 4123 PM mw219725

merge-anns.py 25 97E11 425 PR 2 197ES

i[% prepare-databases.py 93 27211 4:23 P mw219725
EB closure-gse
3 Formats

#3 araph

3 araph-pro

H3 refinement

3 refinement-sge
EB repeakt

3 structs

H#3 tables

3 test

H3 utils

[B] _mit__.py 3 2/22/11 1:08 PM mw219725

[Bl mkb_co_utils.py 75 S/31/11 5:24 PM mmZ 19725
mkb_closure_utils.py 75 S031711 S:24 PM mwZ 19725
mtb_jo_utils.py 24 92711 5015 PR mwwZ2 19725
mkb_progress.py 21 971711 7120 PM mwZ 19725
mtb_seq_utils, py 21 271711 7020 PR omwE 19725

[B] mEb_utils.py 23 9/2/11 4:23 PM mw219725

E;S _dnit__.pw 3 3/Z2/11 1:08 PM mwz 19725

EE, pararmeters-clusker . bxk 100 205711 6:30 PM w2 19725

EE, paramekers-params.txk 100 /5711 &30 PR mweZ2 19725

EE, parameters-paths-defaulk.bxt 100 275711 30 PM mw2 129725
5}

E

parameters-resources,txk 102 /5711 &:40 PR mwZ19725
parameters-resulks. kxk 3 322011 1:08 PM rmwzl129725
werify-setkings.py 104 20/S/11 &:50 PM mwZ 19725 s

B | e pydev | & Java
= 3

B corsole 52 ® % X e pE[E[E = B-5- =0

=<terminated> E:\camberitrunkicamberzisrc\soft\closure\parse-blasks, py

Parses
Current
Reading
Prepare
Reading
RPeading
ELAST p

computed BLASTs to transfer annotatcions between sSstrains.
iteration: O
SeUeENCeS I | . e s e ...

rev-sequences;: |

L I R W T e I T e e e e [ e [ [ 1003%
B = B e I . T S O e e 1T e L e [ [ 100%
Arse | -« .. e e s ..

[F] 1 items selected



Iteration 1:
Merge transfered annotations running script: merge-anns.py
1 iteration will be finished with 574 newly annotated ORFs

& Pydewv - Eclipse SDK E]
File Edit MNawigate Search Project Pydew Run Window  Help

i CO®D L - O - = o o B [ Pydev |8 2ava
[# Pydev Package Explorer =32 — <‘===;> 3 - — B = B8
= k'ﬁ camberz [trunk/camberz] -~
= src
gy ext-tools
= HF soft
EB analysis
= closure
% ESS _nit__.pw 3 322011 105 PM o mwz 19725
[B] do-blasts.py 107 9/Sf11 7:41 P rw219725

E do-clasure.py 93 972711 4:23 PM mw219725

parse-blasts.py 293 9/2/11 4:25 PM mwzl19725
prepare-anns.py 93 902011 4123 PR w2 19725

EE, prepare-databases.py 93 972711 423 PP mwZ 19725
closure-gse

Formats

araph

graph-pra

refinement

refinement-sge

repeakt

skrucks

tables

test

utils

[ _nit__.py = 3j22011 1:08 PM mw219725

E, mtb_cc_utils.py 75 S/31711 524 PR mwZ 19725
mtb_closure_utils.py 75 S/31711 S:24 PM w2197 25
mtb_io_utils.py 94 92711 5115 PR w2 19725
mtb_progress,.py 91 901711 7020 PR omwE 19725
mtb_seq_utils.pw 91 971711 7120 PR mwE 19725

EEE mkb_utils.py 235 S/2011 025 PR mwE197 25

@8 _dnit__.pw 3 3/Z2/11 1:08 PM mwz 19725

EE, parareters-cluster . bxk 100 20511 &30 PR iz 19725
EE, parameters-params.txk 100 975111 &30 P mwz 19725
EE, pararmeters-paths-defaulk.bxk 100 2/5/11 630 PR mw219725
E)

SHAEEEHEHEHE

parameters-resources.txk 102 275711 &:40 PM mw219725
parameters-results, txk 3 5722011 108 PM mweZ 19725
E werify-setkings.py 104 9511 &:50 P w2 19725 =

Bl coreole 52 x R @ wbH & = B-r9- - O
=<kerminated> E:\camberitrunkicamberzisrc\soft\closure\merge-anns. py

Merges accepted BLAST hits with annotations.

Current iteration: O

Reading secuences: |
BLAST merge | - - ..o a ...

The closure procedure is =still not computed. Nuwmber of BLAST=s to compute in the next iteration: 574

@ 1 items selected




Iteration 2:
Compute BLASTs to transfer annotations (2 iteration
running script: do-blasts.py
it may take around 1 min

& Pydev - Eclipse SDK

File Edit Mawigate Search Projectk Pwydew Run Window  Help
- e P D L = B < > R R = o o - 5 [ @ pydev |85 Java
[# Pydev Package Explorer 2 S & e ——

=Ty camberz [trunk/cambers] -~
= src
=fq ext-tools
=% soft
HE analysis
= H2 closure

A

7 merge-anns.py 95 S0 11 423 P ez 197FES

3] parse-blasts.py 93 9/2/11 4:23 PM mwZ19725

3 prepare-anns.py 93 Y11 4:23 PR w2 19725

3 prepare-databases.py 93 9/2/11 4:23 PM w2 19725
closure-gse

formats

araph

araph-pro
refinement
refinement-sge
repeat

structs

tables

test

HEHEHEHEHEH

utils

[ _init__.py 3 3/22011 1:08 PM mw219725

3 mbb_co_utils.py P8 5/31/11 5:24 P ez 10725
mb_closure_utils. py 75 551/11 5:24 PM mwE 19725
mEb_io_utils. py 94 2211 5:15 PR miZ 19725
mbb_progress.py @1 901011 720 PM mwE 19725
mkb_seq_utils.py 91 901711 720 PM mwE10725
mkb_utils. py 9% 902011 425 P mwE10725

B _init__.py 3 32211 1:08 PM mwZ109725

[5) parameters-cluster.bxk 100 9/5/11 £:30 P mwZ 19725
[5) parameters-params. k=t 100 9511 £:30 P w2 19725
[5) parameters-paths-default.kxk 100 9/5/11 530 PM mwZ 19725
E

E

G

parameters-resources.bxk 102 2/S/11 &40 PR mwZ19725
parameters-resulks. kxk 3 Z/22011 1:08 PR mwz 19728
werify-setkings.py 104 SUS/11 £:50 PR w2 19725

E console 22 | GRS =B -5 T O
E:'ycamberitrunklcamber2isroysofticlosuretdo-blasts.py

Computes BLASTs to transfer annotations hetween strains.

Current iteration: 1

B e e T o e B Y b o T e e [ [ [ e e T e [ T e I

Reading new annotations:
Sawve BLAST uUericeSi| c e e eeassn|l aneaeeaeaal aeeeeas
3 = = [ e S

T T T T T N Ta Y

- 100%

[E] 1 items selected



Iteration 2:
Parse and rate (accept or reject) BLAST hits running script:
parse-blasts.py

File Edit Mavigate Search Project Pydew Run  Window  Help

i = OGP DL RO o e e - B9 | @ Pydey |8 dava
% pydev Package Explorer 2 =1 <}==g’> 3= 7 = O = 8
(= T=gg camberZ [trunk/camberz] -~
= sre
gy ext-tools
= H3 soft

H analysis
= HF closure

[ _init__.py 3 3/22/11 1:08 PM mw219725
do-blasts.py 107 2/5/11 7:41 PM mwz19725
do-clasure.py 93 272711 4:23 PM mw219725
merge-anns.py 9% 90E111 425 P mewEl97ES

Ei% prepare-databases.py 9% 9/5/11 425 PM mwE19725
H2 closure-gse
H3 Formats

2 graph

H#2 araph-pro

H3 refinement

3 refinement-sge
H#2 repeat

EE sktrucks

7 tables

EB test

0

utils

[B _init__.py 3 3/22i11 1:08 PM rmw219725

[B] mtb_co_utils.py 78 5/31/11 5:24 PM w2 19725
mkb_closure_utils.py 75 S/31711 S:24 PP mwz 19725
mkb_jo_utils.py 94 2/2711 5:15 PR w2 19725
mtb_progress.py 91 S/1/11 720 P mwEl97E5
mkb_seq_utils.py 21 971711 7120 PP mwz 19725

E[% mkb_utils.py 23 272711 4253 PR mw219725
_init__.pv 3 F2E/11 1:08 PM mwZ19725
parameters-cluskter bxt 100 905711 &6:30 PM ez 19725
parameters-params.txk 100 975111 630 PM mwZ L9725
parameters-paths-default.bxt 100 /5011 650 PR mwZ1 9725
parameters-resources,.txk 102 /5711 640 PM mwWzZ19725
EE, parameters-results, txk 3 322711 1:08 PM w2 19725

G werify-setkings.py 104 975711 £:50 PR w2 19725

IPDIREe

&l console 52 BiE GRS SE = B-5- 70
E:hcamberitrunklcamber2isrosofticlosure parse-blasts. py

Parses computed BLASTs to transfer annotations between strains.

Current iteration: 1

Feading SequUences=:| ..........

Prepare rev-sedquences: |
Feading all annotations: |

=

1 items selected



Iteration 2:
Merge transfered annotations running script: merge-anns.py
2 iteration will be finished with 11 newly annotated ORFs

& Pydewv - Eclipse SDK
File Edit mMawigate Search Project Pwdew Run  Window Help

i =R N R < G R N = e e - B | & Pydev | & dava
[ pydev Package Explorer &2 — <}‘==:'> 3=:=> = =0 = 4
=Ty camberz [rrunk/cambers] -~
= sre
gy ext-tonls
= soft
H3 analysis
= closure

[B _init__.py 3 /2211 1:08 PM mw219725

do-blasts.py 107 2/5/11 741 PN mw219725

do

losure.py 235 272011 4235 PM mw219725

/11 4123 PM mwZ19725
prepare-anns.py 93 90211 423 PR w2 19725
EE, prepare-databases.py 93 972711 423 PP mwZ 19725
closure-gse

=0 ]

H3 Formats
2 araph

EB graph-pro
Ha refinement
EE refinement-sge
H repeat

3 struces
H3 tables

3 test

3

_Rit__Lpy D 3211 1:08 PM mw2l19725
mkb_co_utils.py 75 S/31/11 S:24 PM w2 19725
mtb_closure_utils.py 75 S/31711 S:24 PM w2197 25
mtb_jo_utils.py 24 92711 5015 PR mwwZ2 19725
mkb_progress.py 21 971711 7120 PM mwZ 19725
mtb_seq_utils, py 21 271711 7020 PR omwE 19725
mkb_utils.py 93 972711 23 PR mwZ 19725

ESS _dnit__.pw 3 3/Z2/11 1:08 PM mwz 19725

EE, parameters-cluster . bxt 100 95711 &:30 PRz 19725

EE, paramekers-params.txk 100 /5711 &30 PR mweZ2 19725

EE, parameters-paths-defaulk.bxt 100 2/S711 &:50 PR mwZ 19725
EE, parameters-resources.txk 102 275711 &:40 PR mwZ 19725

EE, parameters-results.txk 3 /22011 1:08 PM w21 9725

[B) werify-setkings.py 104 905711 5:50 P w2 19725 a3

El console =2 » R O ® ME'E'E' = B-ry- 708
<terminated> E:\camberitrunkicamber2hsrolsoftclosure\merge-anns. py

Merges mccepted BLAST hits with sannotations.

Current iteration: 1

RPeading sequences: |
BLAST merge | - - ..o a ...

The closure procedure is =still not computed. Nuwmber of BLASTs to compute in the next iteration: 11

=

1 items selected



Iteration 3:
Compute BLASTs to transfer annotations running script:
do-blasts.py (only a few seconds)

File Edit mawvigate Search Project Pwdew Run  Window Help

L3 =N IO SRl - IR N SR = N e e 5 | @ pydev | & Java
[# pwdew Package Explorer 52 = <}===‘> = — ——
=Ty camberz [rrunk/cambers] -~
=1 sre
gy =xt-toals
= HF soft

EB analysis
= closure
init__.py 3 3/Z2f11 1:08 PM rmw219725

do-closure.pw 935 2/2/11 423 PN mw2l19725
merge-anns.py 93 972711 23 P w2 1972
parse-blasts.py 235 97211 425 PM mwZ19725
prepare-anns.py 93 11 25 PR o mwZ 1972

.!% prepare-databases.py 93 902711 423 PM mwZ19725
closure-gse

Formats

araph

graph-pra

refinement

refinement-sge

repeakt

skrucks

tables
test

: B
_nit__.pw 3 322011 105 PM o mwz 19725
mtb_cc_utils.py 75 S/31711 524 PR w21 9725
mtb_closure_utils.py 75 5731711 5:24 PP mwz19725
mtb_jo_utils.py 24 92711 5015 PR mwwZ2 19725
mtb_progress.pw 91 901711 7120 PR omwE 19725
mtb_seq_utils.py 21 971711 7120 PP mwz19725
mib_ukils, py 25 902011 425 PR omwE1 9725
_imit___.pw 3 S22 11 1:08 PM w2l 97ES
parameters-cluster . bxt 100 95711 &:30 PRz 19725
paramekers-params.txk 100 /5711 &30 PR mweZ2 19725
pararmeters-paths-defaulk, b=k 100 2/5/11 630 PR mw219725
pararmeters-resources.txk 102 975711 6:40 PM mwZ19725

parameters-results.txk 3 /22011 1:08 PM w21 9725

E% werify-setkings.py 104 20/S/11 &:50 PM mwZ 19725 s

e e e

DODTIEe

= corsole 52 ® R w kbl & <+ 8B-r5- =0
<terminated> E:\camberitrunkicamberzsrclsofticlosure\do-blasts. py

Computes BLAST=s to transfer annotations between strains.

Current iteration: =2

Reading sequences:| .. ... ... . .

Peading new annotations:| ....
Sawe BLAST gueriesS:i| .c...a..a..
BLASTS ] « v i v mmmem [

=

@ 1 items selected



Iteration 3:
Parse and rate (accept or reject) BLAST hits running script:
parse-blasts.py

& Pydev - Eclipse SDK
File Edit MNawigate Search Project Pwdew PRun  Window Help

i OPBDL O S o - S | @ Pydev |8 Java
[# Pydev Package Explorer 53 =l G:g'; X =T =0 o
= k& camber? [trunk/camberz] »
= sro
gy ext-tools
= H3 soft

H analysis
= HF closure

II;B _imit__py 3 S 2311 108 PM w2 1972
[B) do-blasts.py 107 9/S/11 7141 PM mw219725
do-closure.py 95 9/Z/11 4:25 FM mwz19725
W 23 211 23 PM o mwE197ES
p 1
prepare-anns.py 93 202011 41235 PM mw2 25
ii% prepare-databases.py 93 97211 423 PM mw219725
closure-gse
Formats
araph
graph-pro
refinerment

rerge-anns

refinement-sge
repeakt

skrucks

tables

test

BREREEHHSHE

ESH _mit__pey 3 OE[22011 1108 PM w2 19725

B} mbb_co_utils.py 78 5/31/11 5:24 PM mwz1 2725
mkb_closure_utils.py 75 S/31711 S:24 PP mwz 19725
mkb_jo_utils.py 94 2/2711 5:15 PR w2 19725
mkb_progress.py 21 901011 720 PM mewZ 19725
mtb_seq_utils.py 21 971711 7120 PP mwZ 19725

i!% mkb_utils. py 9% 9/EM 1 425 PR mwE197ES

_mit__.py 3 322011 1:08 PM omw2le7ES
parameters-cluskter . bxt 100 2/S/11 &:30 PR w2 19725
parameters-params.txk 100 975111 &30 P mwz 19725
parameters-paths-defaulk,bxt 100 9/5011 &30 PR mw2 19725
paramekers-resources. kxt 102 /511 &40 PM mwE 19725

EE, parameters-results,txk 3 Z/22711 1:08 P w2 l9725

E werify-setkings.py 104 295711 6:50 PR mw219725 5

PIIDEE

El console =2 3 % %

=<terminated> E:\camberitrunkicamberzsrcisofticlosure\parse-blasts, py
FParses computed BLASTs to transfer annotations between strains.

%
g
)
Bl
a
o
1
)
L
I
a

Current iteration: 2
Reading sSecquences: |
Prepare rev—-Sequences:| ... .. ..
RPeading =all annotations: |
Feading new annotations:|
BLAST PRESS 1| @ 2 v v s s nea |

ki

1 ikems selected



Iteration 3:
Merge transfered annotations running script: merge-anns.py
The closure procedure is computed.

Fil= Edit Mavigate Search Project Pydev PRun  ‘Window Help

i OGP D B F -0 B o - B | @ Pydev |8 Java
[# Pydev Package Explorer 3 =l <===='> = = 0 —
= kg'; camberZ [trunk/camberz] e
= src
[“gy ext-tools
= H3 soft

3 analysis

= Hf closure
E% _nit__.py 3 322011 108 PR o Z 19725
E% do-blasts.py 107 975711 7141 PM mwZ 19725
j% do-closure. py 95 90211 425 PR mwZ 19725

BE, prepare-anns.py 93 0211 423 PM o mwE19725
j% prepare-databases.py 93 972011 423 P mwz1 9725
closure-gse

Formats

graph

graph-pro

refinement

refinement-sge

repeak

skrucks

tables

test

BREREFABRRE

utils

@B _nit__py 3322011 108 PP 19725

F mtb_cc_ukils.py 75 5731711 S:24 PR mw219725
mtb_closure_utils.py 75 S/31711 5:24 PIM mwzZ1 2725
mtb_jio_utils.py 24 272711 S:15 PM mw219725
mtb_progress.py 91 9/1/11 720 FM mwZ1 2725
mtb_seq_utils.py 91 971711 7220 P mwZ1 9725

I% mtb_utils.py 93 902011 425 PM mwZ19725

_imik__.py 3 32011 1:08 PM o mwE197 25
parameters-cluskter.bxt 100 2/57/11 6:30 PM w2 19725
parameters-params.txk 100 275711 &350 PM w2 19725
parameters-paths-default,bxt 100 975711 6:30 PR mw 219725
parameters-resources. kxt 102 9/S011 &40 PM mwZ1 9725
parameters-results. txk 5 Z/22711 105 PR w21 9725
wveriFy-settings.py 104 275711 6:50 PM mw2 19725 5

B Console 22 *%% ng|EIE| = B-rg~- =08
<kerminated = E:\camber\trunkicamberzisrolsoftclosureimerge-anns. py

Merges accepted BLAST hits with annotations.

Current iteration: =

Reading sequences: |
BLAZST merge:| .. ........

The olosure procedure i=s alresady compuced.

o* [B] 1 items selected



Run subsequently scripts:

* create-gene-graph.py
* create-multigene-graph.py

- save-multigene-details.py

© compute-components.py

* save-component-details.py



Generate the input data for CAMBerVis running the
script: create-cambervis-input.p

& Pydew - camb Isrcfsoftfcamber

File Edit Source FRefactoring Mavigate Search FProject  Pydey Run Window  Help

Bl 57 @ Pd Ll BF-O0-A- B = e B | & Pydev | &7 lava

(=} Pydey Package Explorer 52 = <‘}==;> :{=:=> = =0 E create-cambervis-inp  £E E mtb_utils D skrains, bxk D clustering.kxt D seq-CoL,. Fasta 2y = 08

E;g i py 105 S/Si118:24 PM mwz 18725 Le from Soft.Structs.multigene import + La

from soft.utils.mth_utils import *

)

closure from soft.utils.mth_io_utils import *
closure-gse
Formats = N

prarametcers = oVerwriteParsmeters (SyVsS.arogy)
araph parameters = readParameters()
graph-pro i - i

strains readstrainsInto ()

refinernent
refinement-sge
repeat

print ("Creates input for CAMBerVYis'™)

print ("Inpunt Ffolder will be stored at: "+tparameters[ "CAMBEERVIS INPDT DATH™])
strucks - -
tables
test ensure dir (parasmeters[ "CAMEERVIS TINEPUT DATH™])
utils T - =

ensure dir (parameters[ "TCAMEBERVIS INDUT DATHT] +" genomes ')
__init__.py 3 3f22/11 1:08 PM mw219725 - - -

parameters-cluskter .txt 100 /S 11 &:30 PM mwZ 19725
parameters-params.txk 105 97511 5:24 P mwZ 19725
parameters-paths-default.bxt 100 9/S/11 S50 PR mwZ 19725
parameters-resources,.txk 105 /511 S:24 PM mwW219725
parameters-results kxk 5 522011 108 PM o mwE 197ES

= for sStrain_id in sStrains.allGenomses ()
werify-setkings.py 104 9/S/11 £:50 PR w2 19725 progress. update [}

progress = CAMBerProgress | "Copving genomes ™l
n = lenistrains.allGenomes (] )
rrogress.setJobhsCount (n)

DDDIDTEHEESHAREREHRE 6

=5 sta groc frn = parsuneters[ TGENOMES "]+ Tseg—" 4+ 2rtrain id 4+ T.fasEar
=2 sta-small dst fn = parameters[ "CAMBERVTS THNDUT DATH™ + '/ genomes sec—' + strain id + ".fasta"
= annotations shutil.copy(sre fn, dst fn) - - -
= blast - -
== cambervis-inpuk print (| "Copving wunrified annotstions. ™)
== genomes sroe fn = parameters[ TCLOSURE RESULTS GRADPHST™] + Toonn comp-des—T4+3atr (O) 4" f£xErr
=] seq-C0lL Fasta dst_fn = parsmeters[ "CAMBERVIS INFUT FATHT] +" clustering. txt'

|=| seq-COL-pT1S1.Fasta
|=| seq-ECT-RZ2.Fasta
|=| seg-ET-RZ-pLUHOL .Fasta
|=| seq-ECT-RZ2-pLUHOZ.Fasta
D cluskering.kxk
D skrains.kxk

shutil.copy(src_fn, dst_fn)

print ("Copving the F£File with the list of strainms. ™)

Sroc_fn = parsuneter FETREATNS INWFO FILE'™]

dst_Tfn = paramet,ers["C:R.MBERVIS_INPUT_PATH"]+"/s trains. txe™
shutil.copyisrc_f£fn, dstc_£fn)

== genbanks
= genomes print { "The CAMBerVis input is already generated. ™)
B = results princ ("Copy rand rename) the Folder to 'examples/S ' folder in vour CAMBerVis instazllation v
(= test-30-50-12-10-YES-Q 7 = =
e
B consale 2 ® % Q = 6| F|E| = B-3- 78

=kerminated= E:\camberitrunkicamberz!srclsoft\cambervisicreate-cambervis-inpuk. pyw
Creates input for CAMEBerVis
Input folder will be =stored at
COpv¥ing OelnomeSS | o e v v s s 0 s == |«
Copying unified annotations.
Copyving the f£ile with the list of strains.

The CAMEerWi= input iz already generasted.

Copy [(&and rensunse) the folder to 'exXsunpless' folder in your CAMEervVis installation.

E:%canmber’ trunkhsta—-small//cambervis—input/

- 100%

@ 1 items selected



I

Last step generated the input folder cambervis-input, copy and rename
(OPTIONAL) the the folder into examples folder in CAMBerVis installation.

examples

File Edit ‘View Favorites Tools  Help

Qo - ©

lﬁ p Search H:_L' Folders v |L_ ! Folder Sync

In this example we rename it as ,,S.aureus (small)”

File and Folder Tasks

Other Places

|C5) camber-vis

E:i My Documenkts

g My Computer

H My Mebwark Places

Details

cambervis-input
File Folder

Date Modified: Today,
September 05, 2011, 8:27 PM

address |23 Ercamberitrunklcamber-visiexamples

LS

(=
L,J 5. aureus (small)

f g
6) M. tuberculasis

o T
;
OJ 5. aureus




Run CAMBerVis, the new input data
S.aures (small) should be available

File Display Mawigate Window Tools Help

HElE

+ @
Camberyis window E]@ : Tasks... I*» = | Components... Component ... Multigene?Z...
[ 4 Clean ] [ Resulks ]
jin] JobID Time Tool Status

L loadinputdata ___________________________________ EEX

Examples | Load data

() M. tuberculosis

() 5. aureus

[ ] Load exqule Close
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