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Fragment size ranges for the STEC O157 positive control strain EDL933 in the 
Beckman Coulter CEQ™8000, Applied Biosystems Genetic Analyzer 3130xl and 

3100-Avant™

Locus
VNTR fragment size (bp)

CEQ™80001 3130xl2 3100-Avant™3

O157-3 374.9-376.0 380.3-381.3 380.4-381.6

O157-34 277.9-279.1 278.9-279.7 279.5-279.8

O157-9 531.0-531.4 532.0-532.8 533.8-535.6

O157-25 133.9-135.0 138.5-139.1 139.0-139.4

O157-17 157.0-158.3 159.9-160.3 158.9-159.1

O157-19 309.0-309.5 309.1-309.9 309.4-310.2

O157-36 159.2-159.8 157.1-157.6 157.3-157.4

O157-37 188.9-189.9 187.3-187.9 186.4-186.7

Sharing MLVA data between laboratories that have different capillary 

electrophoresis platforms is one of the biggest challenges since fragment 

sizing data generated with different platforms and even different versions 

of the same platform are not comparable with each other. The sizing 

discrepancies are caused by the different chemistries in terms of dyes, 

polymers and size standards employed by different platforms.
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Comparison of allele types for the eight VNTR loci in STEC O157 strain 
EDL933 when the alleles were assigned either using the mathematical 

algorithm or the look-up tables

CE platform
Allele 

assignment 
method

VNTR allele (copy number)

3 34 9 25 17 19 36 37

CEQ™8000 Algorithm* 9 10 11 4 6 6 8 8

3130xl Algorithm* 10 10 11 5 7 6 8 8

CEQ™8000 Look-up 
table

9 10 11 4 6 6 8 8

3130xl Look-up 
table

9 10 11 4 6 6 8 8

* Copy Number = (Amplicon size – offset size) / repeat size

In some loci the sizing discrepancies between different platforms are large 

enough to result in a difference in the allele type if alleles are assigned 

based on the mathematical algorithm in which the offset (primer 

sequences and sequences between primers and the VNTR array) is 

deducted from the observed fragment size and the remaining number is 

divided by the repeat unit size. To address this issue, PulseNet USA has 

developed a BioNumerics analysis method that is based on platform 

specific look-up tables. 
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Look-up tables for the MLVA data analysis

Beckman CEQ™8000

ABI Genetic Analyzer 3130xl

These tables are the allele assignment look-up tables for the E. coli O157 

MLVA assay. The expected fragment size ranges for all alleles detected 

up to date for each eight VNTR loci are listed in the table. A BioNumerics 

script that refers to these tables for allele assignment was developed and 

has been implemented. When new alleles are detected, the tables can 

easily be modified by the database managers after the identity of the new 

allele has been confirmed by CDC PulseNet Central lab.
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New BioNumerics scripts for MLVA data 
analysis using look-up tables

� In the “Scripts” folder:

� VNTRImport_v4 – peak file import script

� VNTRCalc_v4 – allele assignment script

� VNTRDetails_v2 – support script

� VNTRReport – troubleshooting script

� In the “VNTRTables” folder

� Look-up tables

�BeckmanEcoli

�ABIEcoli

�BeckmanST

�ABIST

These are the MLVA scripts and look-up tables currently in use and 

available for PulseNet Participating labs. Eventually the scripts will be 

included in the PulseNet masterscripts. Until then the scripts can be 

requested by e-mailing the request to 
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Required CEQ peak file format

This is the required peak file format for the Beckman Coulter CEQ. All 

information fields shown on the slide need to be present for the import 

script to be able to read the file. 
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Required ABI peak file format

This is the required peak file format for the Applied Biosystems Genetic 

Analyzer. All information fields shown on the slide need to be present for 

the import script to be able to read the file. 
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Failure to import a peak file into BioNumerics 
due to invalid file format

If the peak file is in wrong format, the above error message will be 

displayed by BioNumerics.

8



VNTR_vals

MLVA_composite
1
0
0

5
0

MLVA_composite

V
N

T
R

_
v
a
ls

:V
N

T
R

_
3

V
N

T
R

_
v
a
ls

:V
N

T
R

_
3
4

V
N

T
R

_
v
a
ls

:V
N

T
R

_
9

V
N

T
R

_
v
a
ls

:V
N

T
R

_
2
5

V
N

T
R

_
v
a
ls

:V
N

T
R

_
1
7

V
N

T
R

_
v
a
ls

:V
N

T
R

_
1
9

V
N

T
R

_
v
a
ls

:V
N

T
R

_
3
6

V
N

T
R

_
v
a
ls

:V
N

T
R

_
3
7

12.0 7.0 15.0 4.0 4.0 7.0 8.0 7.0

16.0 7.0 5.0 3.0 4.0 8.0 8.0 7.0

13.0 7.0 7.0 5.0 4.0 7.0 4.0 9.0

20.0 7.0 11.0 4.0 6.0 8.0 -2.0 11.0

22.0 7.0 10.0 3.0 6.0 8.0 -2.0 11.0

11.0 5.0 7.0 3.0 5.0 6.0 4.0 6.0

11.0 5.0 7.0 3.0 5.0 6.0 4.0 6.0

11.0 5.0 7.0 3.0 5.0 6.0 4.0 6.0

12.0 9.0 15.0 4.0 7.0 6.0 12.0 8.0

12.0 9.0 19.0 4.0 7.0 6.0 10.0 8.0

12.0 9.0 11.0 4.0 8.0 6.0 9.0 8.0

5.0 9.0 19.0 4.0 7.0 10.0 14.0 8.0

15.0 9.0 17.0 4.0 7.0 4.0 15.0 7.0

9.0 9.0 18.0 4.0 5.0 8.0 10.0 9.0

CDC_K4525

F7384

CT___02034816

CDC_K7327

CDC_K7328

CDC_K7243

CDC_K7244

CDC_K7245

EC04PN0644

F6883

CO_09-7013_

EC04PN0633

FL___FL01149-09

G5303

555555555

333333333

444444444

555555555

666666666

777777777

444444444

666666666

222222222

666666666

555555555

666666666

777777777

777777777

888888888

888888888

999999999

222222222

333333333
666666666

888888888

999999999

111111111111111111

111111111111111111

141414141414141414

151515151515151515

191919191919191919 333333333 222222222

191919191919191919

191919191919191919

141414141414141414

444444444

BioNumerics analysis tools for MLVA

In BioNumerics, MLVA data can be analyzed with all tools available for 

character data. Data can be visualized using dendrograms and minimum 

spanning trees.
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