SVARAP and aSVARAP: simple tools for quantitative analysis of

nucleotide.

SVARAP user manual
SVARAP and aSVARAP are free and downloadable at URL: http://ifr48.timone.univ-

mrs.fr/portail2/index.php?option=com_content&task=view&id=50#telechargements

-To get an alignment in GDE format using clustal X v1.83
Clustal X v1.83 is free and downloadable at URL: ftp-igbmc.u-strasbg.fr/pub/ClustalX/

- Open ClustalX (1.8) and append sequences in FASTA format.
— Select tab « Alignment », then output Format Options

— Select GDE format.

- Start alignment (“Do complete alignment”)
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-Formatting the GDE alignment using Microsoft Word®
Like for most of sequences analysis, it is necessary to format sequences:
Open the GDE file using a software that is able to read text format (for instance: note pad)
Copy then paste the GDE alignment in a Microsoft Word® file
then :
1/ Delete all paragraph jumps:
For instance,

replace:
#57337355
—————————— tctgcggcagtgaaagagttcttcggttccagccagetgt
ctcagttcatggaccagaacaacccgctgtctgagatcacgcacaaacgt
cgtatctccgcactcggcccaggcggtctgacccgtgaacgecgcaggett
#57337357

———————————————————————————————————————————— aaacgt

cgtatctccgcactcggcccaggcggtctgacccgtgaacgecgcaggcett

#57337355-—-—--—-—-

tctgcggcagtgaaagagttcttcggttccagccagectgtctcagttcatggaccagaacaaccecgcetyg
tctgagatcacgcacaaacgtcgtatctccgcactcggecccaggcggtctgacccgtgaacgecgcagge
tt#5733735 7 —————————



aaacgtcgtatctccgcactcggcccaggecggtctgacccgtgaacgecgcaggcett

2/ Replace the « - » by another kind that does not lead to paragraph jump:

For instance,

replace:

#57337355-—-—--—-—-

tctgcggcagtgaaagagttcttcggttccagccagctgtctcagttcatggaccagaacaacccgetg
tctgagatcacgcacaaacgtcgtatctccgcactcggeccaggcggtctgacccgtgaacgecgcaggce
Lt#5733735 7 ——————————mm

aaacgtcgtatctccgcactcggcecccaggecggtctgacccgtgaacgecgcaggcett

#57337355. ... ... ... tctgcggcagtgaaagagttcttcggttceccagecagectgtctcagttcat
ggaccagaacaacccgctgtctgagatcacgcacaaacgtcgtatctccgcactcggeccaggcggtet

gacccgtgaacgcgcaggCt #7337 357t i it i ittt e e e e e et e,

cgcactcggcccaggcggtctgacccgtgaacgecgcaggcett

3/ Add a paragraph jump before and after each sequence name:

For instance,

replace:

#57337355. ... .. ... tctgcggcagtgaaagagttcttcggttceccagecagectgtctcagttcat
ggaccagaacaacccgctgtctgagatcacgcacaaacgtcgtatctccgcactcggeccaggcggtet

gacccgtgaacgcgCaggCt #7337 357t ittt ittt e e e e e et et e e

cgcactcggcccaggcggtctgacccgtgaacgecgcaggett

#57337355

.......... tctgcggcagtgaaagagttcttcggttccagccagctgtctcagttcatggaccagaa
caacccgctgtctgagatcacgcacaaacgtcgtatctceccgcactecggecccaggecggtctgaccecgtga
acgcgcaggcett

#57337357

acgcgcaggcett

The Microsoft word® file is now formatted, and can be copied then pasted into SVARAP



-Pasting the GDE alignment in SVARAP in the Microsoft Excel® File Sheet

« Paste the alicnment »:

Step 1: When using this program: click on column B then key <Suppr> to delete prior work.
Step 2: Paste in a same cell (white space, cell B2) the GDE alignment formatted using
Microsoft Word®.

CHE- | = #embl)AED14424|AE0 14424
A B

Study of nucleotidic positions 1 to 4000

o Paste here (cell B2) your

alignement in GDE format

3
_,

Hypertext
Links to final
analysis

Navigate: f Advance sheet by sheet by using the ‘r Go directly to a Microsoft Excel® sheet
ATOWS by clicking on the sheet name index

-You can check that the GDE alignment has been well formatted in the Microsoft

Excel® Sheet « Sep1000 »:
Check that:

— In column « Identification »: only sequence names are present; check that the number of

studied sequences is right.

— In columns « Nucleotides... »: only sequences are present.

If not OK: check the GDE alignment, then paste again.



Identification [Nucleotides 1-1000 Nucleotides 1000-2000 Nucleotides 2000-3000 Nucleotides 3000-4000

#embl|/AE0144
#embl|AE0144
#embl|AE0091
#embl|BX6404
w#embl|ALE46(
#embl|/AEO16Y
#embl|AEOO4Y .

#embl|/AE0011
#embl|AE0012
#embI|AEOOB]
#embl|/AEOOES
#embl|AE017Y
#embl|APOO3]
#embl|AL4455

Jgotacageacgyaagagatecteaacy .. ..

goatggacggogaagaaattetgteea . .. gatacggtoatgoogea gaacggctacaactacgaagattogat
geatggacggegaagaaattotgteca .. ... gatacggteatgoogea gaacggekbacaactacgaagattogat
goatggatggegaagaaatectgtoga oo n gacaccgtgatyoogea gaatggebacaactacgaagactogat
goatgacgecegaategatectegege oo gaaasacctgatygoogea gaacyggebacaactbtegaagactogat
geetgacgecggaacagatectggoge .. ... gaaaacctgatgoogea gaacggekbacaacttegaggattogat
gotacaccaacgaagagatectgboog oo e gacaacctgatyoogea gaacyggebacaactacgaagactogat
cgaaggectgatgoegea gaacggettoaactbegaagactecat

ATk M Paste slignment ), Sep1000 § Nuc 1-1000 £ Muc 1001-2000 £ Noc 2001-3000 f Nuc 3001-4000 £ Table shidinqwind 25 £ Graphe diding wind 25 41 « |

-Analysis of variability:

#embl|AL1627 gotacaacaatgagoaaatecttggata .. 0. Ll gaaaacttgatgoogea gaacggttacaactatgaagactogat
#embl|BX321§ gogtatte e t ttaatt tetat
#embl|AEO16 . Lo|gktaty ELL| o & goetoa gaacyy thegaagattecat
#embIAEOOSE . ... .. ... ... ... .euhea s acE tect ceiaa e agat togatgooton togtt £ tocat
#emblAEO13g................ ..o Al t Ceiee e gatacte t £ teoat
#embllU3273Y. ... ... ... e e caay ttamact .. ..., ... gEkgey & gaacyget t
HEMBIAEODBE . ... .. ovovivvriasienneae. At ttEtagata .. ..., ... ek £ £ tgLInktoMAINPAGEIt
#embl|AE0144 . AT oAt e t tea £t traat
#emblAPOO2Y . ... ...... ..o il G BRegagetetEggatactebboagalc, . . . cteagatacgbbgactcoagy ghatggatacaact bbgaggatgogat
#embl|/AE001Y teogagetetbggatactettoagace., . ... cteagatacgbtgactooagg ghatggatacaacttbyagyatgoegat
#embIl|AE002Y | ttoegageattggggtattogacagalc, . . . thoogatacgttaactootygg ghatgggtacaacttegaagatgogat
#embl|/AEOOBY g.tatgagtactgaagaaattataaaa ... ... gataccgtaatgectea gaacggttataattttgaagattecat
#embl|AF0344 . batgagtactgaagaaattataaaa ... ... .0 gataccgtaatgootoa gaascggtbataatttbyaagatteaat
#embl|AL139( . . ggtatasasaacaagatattattaagtia. . ... tottgataaagtaatgootta gaatggttataastatgaggatgotat

gotttgatacgagagaaaaaataatag . aggaagbttttaatetasagootea gaatggakttaattabgagagatgoetat
actacgaaacqgogbgagoagateatog . aggaaacggaaacgatcaagoogea gaacggtbacaactacgaggatgocat
gttteteaggtgatgatgaaatetttyg .. ggacaatgaagtettgacaccaca gyaaggttacaacttegaggatgoogh
gtttetocaggtgatgatgaaattgtt) . . agacaacgatgtgttaacaccaca gyaaggttataactttgaggatgecgt
gotttggttoogateaagaaattatiyg . . agatatgactacaattacaccgea ggatggtbataactacgaggatgoegat
gtttetoaagtgaccaagaaattgttyg .. agatactgagtetateacacetea gyacggttacaactatgaggatgooegh
gttttac. .. tgaagasageatgtacal . . . agaaatctotagaatcactoocaas asabtggatataactatgaagatgotat

Go back to the main page (in the Microsoft Excel® File Sheet « Paste the alignment »)

by using any of the boxes called “Link to main page” (hypertext link).

Then select one of the four hypertext links to analysis of variability:

1-Link to analysis of variability by nonsliding windows of 50 nucleotides:

50
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Mean variability per nonsliding windows of 50 nucleotides

k here before printing afll the following figures
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3-Link to analysis of variability by sliding window of 25 nucleotides



|Click here before printing all the folowing figures e |
70 -_— — - e e —— —_— B — — - 100

F 90
60

4-Link to detailed analysis of variability (per 200 nucleotides; click on the Microsoft

Excel® sheet name index):

These tables contain the main part of analysis of variability: the level of variability correspond

to the proportion of sequences for which, at a given nucleotidic site, the nucleotide differ

compared with the nucleotide the most frequently found in the studied set of sequences.

— Positions that are defined correspond to those defined in the ClustalX alignment for the
studied set of sequences.

— The number of distinct variations corresponds to the number of different nucleotides
observed at a given site.

— Both absolute numbers and proportions of nucleotides harbored at a given site are given.



D E[FIG H[IT[JTK[L[M N[o[P[Q@[R]IS[T[U[Y W[ x[Y|Z AJAE[-

[105| Positions 1 2 3 4 5 6 f 8 9 10 1M 12 13 M 15 16 17 18 19 20 21 2 23 2
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13g| Variahility 6 9 9 9 § 9 9 9 9 9 9 9 9 9 9 9 9§ g 9 9 9 9 g 9
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Data window 50 £ Data 50_NOT IN LISE Fig 1-4000 window 50 £ Consersus /£ Consersus (2) fx £ 2 (2) Ay £ v (2) % Yar 1-200  Var 201-400

All figures or tables are printable.

An example of the use of SVARAP: Investigation of the usefulness of 7poB sequencing for
differentiation and identification of bacteria belonging to the genera Afipia and Bosea which
are amoeba-resisting bacteria recently reported to colonize hospital water supplies (Appl

Environ Microbiol 2003, 69(11):6740-9):




SVARAP: Sequence VARiability Analysis Program

An example of application: rpoB gene sequencing for
identification of Corynebacterium species

. Khamis, A., Raoult, D. & La Scola, B. (2004). J Clin Microbiol 42:3925-31.
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Corynebacterium species: variability in rpoB

« One shot » vizualisation of nuclectide variability (nonsliding window of 50 nucleotides)
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Corynebacterium species: variability in rpoB

« One shot » vizualisation of nuclegtide site-by-site variability (nuc. 2001-4000 of the alignment)
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Corynebacterium species: variability in rpoB

« One shot » vizualisation of nucleotide site-by-site variability (nuc. 2001- 4000 of the alignment)
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Corynebacterium species: variability in rpoB

Vizualisation of nucleotide site-by-site variability. primers hibridization regions

Variability per site Number of sequences harbouring a nucleotide at a given position
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*SVARAP: analysis of variability per site and per sliding window of 25 nucleotides
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Corynebacterium species: variability in rpoB

Reverse primer

| |
Definzd positions 16T 3168 3168 70 3171 3172 73 374 3175 76 M77 M78 179 380 31181 3182 3183 3184 3B5 3186 3187 3188 3189 3190
Mumber of sequences |56 5§ 5§ 58 55 58 5% 5B 59 58 5 5B 59 S5 G5B 59 5§ 58 5B 58 5§ 5B 58 5B
Consensus C & C A GC G CTTCGGCGAGATU GG GAGTG
Absolute wvalues
A 6 D [58] 0 0 0D [1 0 0 0] 0 0 1 58] 9|58 0 0 D [58] 3 0
Link to MAIN F.MSEI el 56 | 43 | 57 0 0 58 0D |51 0 56 0 1] 31 0 1] 0 a 0 1] a 0 0
T2 | %|0j0jofo |0 |7 |5 |58[2 0026|000 |00 |&6]0)0D]C)]0]|2
G 0 0 1 0|5 ([0 ([58]0 0 0 |0 |55|58 | 0 |5 | 0]49| 0| 0 |58]58 55 | 56
othar| 0 0 D[O0] 0 [] 0 [0 0 0f0 0 [ 0 0f0fa0 [] D[ @ 0 0
%
A O [ f0[ @ |10 @ (@00 @[O0 |00 ([2 [0 |10 16 (10000 |0 (1008 |0
c|9r |’ (98 ) 0| 0 [10] 0 [BA)O |0 |8F| 0 ([0 [S8 0|0 |00 |00 |0D|O[D
® 3 |f6| 0 |0 [0 ]0 |0 |42[100J100] 3 [0 [0 |as| 0 [0 [0 ]0(1wofo|[0]|]0]of[3
G 0 | 0] 2 |0 [100) 0 (100 0 [ Q|0 |0 [100[{100]) 0 |[100[ @ [84) 0 | O [100({100] 0 |45 [SF
otner| 0 (0 (0 |0 | o0ofofo|jo|Jofofo|l]o]J]ofo[o|l]o|lJofo[a]o]|]Oo[Oo[|O]O
N R MRS 12 1 00 o 0 i 0 @0 1 0 0 2 o0 ¢ i 00 ¢ 0 0 i
Vartability 3 0% 2 0 0 O 0 12 0 0 3 0 O 4 0 O i 0 0 O 0 0 5 3
| |

SVARAP download :

+ Philippe Colson, Unité des Rickettsies, CNRS UMR 6020, IFR 48, Faculte de Medecine,
Université de la Méditerranee, Marseille, France.

«  http:fiifr.free.frirecherchel/jeu cadre/jeu rickettsie.html
« Hypertext link « Télechargement »

aSVARAP user manual

The study of variability can also concern amino acid sequences (amino acids 1 to 1000). The

principle and use are the same as for SVARAP.
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Downloads

SVARAP and aSVARAP:
http://ifr48.timone.univ-mrs.fr/portail2/index.php?option=com_content&task=view&id=50 -

telechargements
An example of use for SVARAP:
http://ifr48.timone.univ-mrs.fr/files/SVARAP/ExampleUse SVARAP.pdf




