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Preface

What you should know before beginning:

This manual is written for principle investigators and laboratory staff who are planning to
perform Variable Number Tandem Repeat genotyping of Mycobacterium tuberculosis complex
isolates, using agarose gel electrophoresis or using a 3100 Genetic Analyzer. Although the general
principles are the same, some adaptations may be needed for 3130, 3100 Avant, and 3700 and/or
other software versions.

Before attempting the procedures in this manual, you should be familiar with the following
topics:

1. General techniques and safety procedures for obtaining and handling
Mycobacterium tuberculosis complex isolates.

2. General techniques and safety procedures for handling DNA samples,
performing PCR, preparing PCR products for -electrophoresis, and
performing electrophoresis.

3. Windows operating systems

4. The basics for installing, operating and maintaining a 3100 Genetic Analyzer.
Detailed information for these procedures are given in Applied Biosystems’

manuals.



1 Introduction

Variable Number Tandem Repeat (VNTR) sequences have emerged as valuable markers for
genotyping of several bacterial species, especially for genetically homogeneous pathogens such as
Bacillus anthracis (1, 2), Yersinia pestis (2, 3) and the M. tuberculosis complex members (see
below). VNTR genotyping basically rely on PCR amplification using primers specific for the
flanking regions of the VNTRs and on the determination of the sizes of the amplicons, after
electrophoretic migration. As the length of the repeat units is known, these sizes reflect the numbers
of the amplified VNTR copies. The final result is a numerical code, corresponding to the repeat
number in each VNTR locus. Such numerical genotypes are intrinsically portable and are thus
particularly convenient for both intra- and inter-laboratory comparative studies (4, 5). In addition,
compared to IS67//0-RFLP, MIRU-VNTR typing has the advantages of being faster, and
appropriate for virtually all M. tuberculosis isolates, including strains that have a few 1IS6/7/0 copies
4,5).

Initial VNTR typing systems for M. tuberculosis complex strains made use of very limited
sets of loci (4, 6-9), which turned out to not be sufficiently discriminatory (10). More extensive sets
of VNTR loci have been described subsequently (11-15), including a system based on 12 loci (14),
which has been shown to be applicable for reliable genotyping and molecular epidemiology studies
of M. tuberculosis (5, 16). These loci contain VNTR of genetic elements named Mycobacterial
Interspersed Repetitive Units (MIRUs) that are located mainly in intergenic regions dispersed
throughout the M. tuberculosis genome (14, 16, 17). As the other VNTRs sequences mentioned
above, the lengths of MIRU repeat units are in the range of 50-100 bp, and belong therefore to the

“minisatellite” VNTR category (16). All above loci are collectively designated as MIRU-VNTR

loci in this guide.

A MIRU-VNTR-based high-speed genotyping system has been developed, which combines
the analysis of multiplex PCRs for the target loci on a fluorescence-based DNA analyzer with
computerized automation of the genotyping (16). Both this system and the simpler system using

electrophoresis with agarose gels are highly reproducible at intra- and inter-laboratory levels (14,
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18). A recent population-based study indicated that the use of the 12 locus-based MIRU-VNTR
typing as a first-line method, together with spoligotyping, provides adequate discrimination in most
cases for large-scale, prospective genotyping of Mycobacterium tuberculosis in the United States.
[S6110 fingerprinting can subsequently be used as a secondary typing method to type the clustered
isolates, when additional discrimination is needed (19). Other studies have shown the interest of this
typing method for clinical mycobacteriology (e.g. 20) or for local outbreak investigation (21).

In order to further reduce the numbers of isolates to be analyzed by 1S6/70 fingerprinting,
we have recently evaluated the additional information provided by a set enlarged to 29 loci, using a
total of 824 tubercle bacillus isolates, including representatives of the main lineages identified
worldwide so far (Supply et al., in preparation). Five loci (i.e. QUB-3232, -3336, -1895, -18 (alias
VNTR 1982), -11a (alias VNTR 2163a)) were excluded for lack of robustness and/or stability in
serial isolates or isolates from epidemiologically-linked patients. The use of the 24 remaining loci
increased the number of types by 40% - and by 23% in combination with spoligotyping - among
isolates from cosmopolitan origins, as compared to those obtained with the original set of 12 loci.
Consequently, the clustering rate was decreased by four-fold — by three-fold in combination with
spoligotyping - under the same conditions. A discriminatory subset of 15 loci with the highest
evolutionary rates was then defined, that concentrated 96 % of the total resolution obtained with the
full 24-loci set. Its predictive value for evaluating M. tuberculosis transmission was found to be
equal to that of IS6/70 RFLP typing, as shown in a companion population-based study. This 15-loci
system is therefore proposed as the new standard for routine epidemiological discrimination of M.
tuberculosis 1solates, and the 24-loci system as a high-resolution tool for phylogenetical studies
(Supply et al., J. Clin. Microbiol., in press).

A table giving the correspondence between different nomenclatures for the 24 loci retained

is given in Appendix 4.1.



2 Methods

Note: Aerosol resistant pipet tips are used at all experimental steps before PCR

amplification, to avoid potential contamination problems.
2.1 DNA extraction and dilution

2.1.1 Principle

As it 1s based on amplification by PCR, MIRU-VNTR typing can be performed on heat
inactivated mycobacterial colonies or mycobacterial pellets from liquid cultures without extensive
DNA purification. It can be applied to various biological materials, including non-viable material,
permitting for instance retrospective analyses of stocks of non-viable cells.

Note: alternatively, purified DNA obtained by the internationally standardized method as
described by van Soolingen ef al. (22) or by other standard methods for IS6//0-RFLP analysis can
also be used.

2.1.2 Procedure

1. Resuspend mycobacterial colonies grown on solid media (e.g. Lowenstein-Jensen)
medium or mycobacterial pellets obtained from liquid cultures (e.g. MGIT) into 200
pul 10 mM Tris-HCI, 1 mM EDTA (pH 7.0), in a screwed cap tube or a safe lock
tube.

2. For colonies recovered from solid media, go to step 3. Re-centrifuge mycobacterial
pellets obtained from liquid cultures at 15,000 g x 5 min, discard the supernatant and
resuspend the bacterial pellet into 200 pl 10 mM Tris-HCI, 1 mM EDTA (pH 7.0).

3. Incubate at 95°C for 45 min, using an oven or a PCR cycler with a hot lid, if
available in the microbiological security facility.

4. Centrifuge the suspension at 15,000 g x 1 min, to pellet the cell debris.

5. Harvest the supernatant containing the DNA and transfer into a new tube.

6. Store concentrated stocks at —20 °C until further use, or dilute at 1:50 into sterile

water in a new tube. Diluted solutions can be also stored at -20 °C.



2.2 PCR amplification

2.2.1 Principle

PCR amplification of different VNTR regions is performed using primers specific for the
flanking regions of each VNTR region.

When analysis of the PCR products is done using a DNA sequencer, 8 different multiplex
PCRs are performed in order to analyze eight groups of three loci simultaneously. For each
multiplex, one primer per oligonucleotide pair is tagged with a specific fluorescent dye (appendix).
In case of amplification failure of some loci in some multiplex reactions, these loci are then usually
amplified separately by simplex PCR, in a second round.

When analysis of the PCR products is done using only electrophoresis with agarose gels,
separate amplification of each locus is performed, using unlabeled oligonucleotides.
2.2.2 Procedure
2.2.2.1 Preparation of a PCR spreadsheet

1. Prepare a PCR spreadsheet, indicating the position of each sample in the PCR 96-
well microplate (Figure 1).

2. If different multiplex or simplex PCRs are performed in a same microplate, use
specific extensions after sample names (e.g. sample 1-mix1) or use different colors
to specify the different reactions, as shown in the example below. Samples analyzed
with the same multiplex or the same locus should be grouped together for
convenience.

3. Include positions for a negative control (sterile water) and a positive control (H37Rv

or BCG Pasteur) for each multiplex or simplex set, to validate the analysis.



Figure 1 PCR spreadsheet model

HGFEDCGB A Colour code:
Sample 1
Sample 2 Mix 1

O b WON -

2.2.2.2 Preparation of PCR premixes

PCR premixes can be prepared extemporaneously just before the addition of genomic DNA,
or stock solutions can be prepared, aliquoted and stored at -20°C until further use. The final
concentration of MgCl, varies from 1.5 mM (default concentration using the 10 X buffer) to 3 mM
(by including additional MgCl,) according to the multiplex or the MIRU locus. The final volume
per reaction (after addition of DNA) is 20 pl.

The use of Qiagen Hotstart Tag Polymerase Kit including Q solution is strongly

recommended. If this kit is not used, PCR failures may be observed, especially for MIRU-VNTR

locus 20, and more intense stutter peak ladders (see below) may be seen, leading to possible

misinterpretation problems. Note: the Qiagen PCR Multiplex PCR kit may be specifically used
for mix 5, to reduce pronounced stutter peaks seen with large alleles of locus 4052 (see Annex 5).

Using our conditions, Q solution is the limiting reactive in the Qiagen kit. However, the use

of Betaine (identical to Q coumpond, according to Sigma) at a final concentration of 1M in

replacement of Q solution is a good and cheap alternative.

1. In a DNA-free area, prepare the PCR reaction premixes for the different multiplex

and simplex reactions, according to Table 1, Table 2, and Table 3. Important: to

take into account void volumes, prepare a 5-10 % proportion in excess of the volume

needed.



2. Label a 96-well PCR microplate with date and experiment numbers. Mark the middle
of the microplate for better visualization of the positions. Optionally, indicate
separations between zones with different multiplexes as shown in Figure 2.

3. Dispense 18 ul of the PCR premix into each well of the microplate.

Figure 2 Delineation of different multiplex zones on PCR microplate

Table 1 Volumes (ul) for the discriminatory multiplex premixes

mix 1 2 3 4 5
Loci 4-26-40 10-16-31 0424- 0577-  2401-3690- 2163b- 1955-
2165 4156 4052
MgCl, final 3mM 2mM 1,5 mM 3mM 1,5 mM
concentration
H20 7,5 8,3 8,7 7,5 8,7
Buffer 10 X 2 2 2 2 2
Q Solution 5x 4 4 4 4 4
MgCl, 25 mM 1,2 0,4 0 1,2 0
DNTP 5SmM 0,8 0,8 0,8 0,8 0,8
Primers EACH? 0,4 0,4 0,4 0,4 0,4
Hotstart DNA pol 0,08 0,08 0,08 0,08 0,08
Total premix 18 18 18 18 18

* Six in total, i.e. one forward and one reverse primer for each of the 3 pairs. Initial concentration for all
unlabeled primers: 20 pmol/ul. Initial concentration for the labeled oligonucleotides: 2 pmol/ul for locus
0577, 3690 and 1955, 8 pmol/ul for locus 4052, 20 pmol/ul for locus 4156 and 4 pmol/ul for the other loci.
See appendix for the primer sequence and labeling.

Note: the Qiagen PCR Multiplex PCR kit may be specifically used for mix 5, to reduce pronounced
stutter peaks seen with large alleles of locus 4052 (see Annex 5).

10



Table 2 Volumes (ul) for the other multiplex premixes

mix 6 7 8
Loci 2-23-39 20-24-27 2347-2461-
3171
MgCl, final concentration 2.5 mM 1,5 mM 2mM
H20 7,9 8,7 8,3
Buffer 10 X 2 2 2
Q Solution 5x 4 4 4
MgCl, 25 mM 0.8 0 0,4
DNTP 5mM 0,8 0,8 0,8
Primers EACH* 0,4 0,4 0,4
Hotstart DNA pol 0,08 0,08 0,08
Total premix 18 18 18

* Six in total, i.e. one forward and one reverse primer for each of the 3 pairs. Initial concentration for all
unlabeled primers: 20 pmol/ul. Initial concentration for all labeled oligonucleotides: 4 pmol/ul. See appendix
for the primer sequence and labeling.

Table 3 Volumes (ul) for the simplex PCR premixes

Loci 4-26-40- 10-16-31- 20-24-27- 2-23-39
2401-3690-  2347-2461-  0424- 0577-
4156 3171 2165-2163b-
1955- 4052
MgCl; final concentration 3mM 2mM 1,5 mM 2.5 mM
H20 9,1 9,9 10,3 9,5
Buffer 10 X 2 2 2 2
Q Solution 5x 4 4 4 4
MgCl, 25 mM 1,2 0,4 0 0.8
DNTP 5mM 0,8 0,8 0,8 0,8
Reverse primer” 0,4 0,4 0,4 0,4
Forward primer® 0,4 0,4 0,4 0,4
Hotstart DNA pol 0,08 0,08 0,08 0,08
Total premix 18 18 18 18

* See tables above for the initial concentration. When analysis of the PCR products is performed using only
agarose gel electrophoresis (manual typing), all primers are unlabeled.
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2.2.2.3 Addition of genomic DNA

1.

In another PCR product-free area, dispense 2 ul of extracted DNA previously diluted
1:50 into each well. If purified DNA is used, dispense 2 ul of solution at 1 ng/pl.
Include H37Rv DNA and sterile water as positive and negative controls,
respectively.

Tightly seal the PCR microplate using an adhesive PCR film, to avoid evaporation

during amplification.

2.2.2.4 PCR amplification

1.

3.

Amplify the target loci using the PCR conditions indicated in Table 4. These
conditions have been successfully tested on Hybaid PCR express and Perkin Elmer
cyclers.

For analysis on automated sequencers, notice that the number of cycles may need to
be adjusted depending on the DNA concentrations routinely obtained in the
laboratory, i.e. amplification from weakly or highly concentrated mycobacterial
cultures may require 40 cycles or only 25 (Mix 1, 2, 4, 6, 7, 8) to 30 (Mix 3, 5)
cycles, respectively.

Store the PCR products at 4°C or -20°C until further use.

Table 4 PCR cycling conditions

15 min 95°C
| st 94°C Cycle numbers: '
. o - Automated typing:
ot 59°C 30 for Mix 1, 2, 4, 6,7, 8
1 min 30s 72°C 35 for Mix 3 and 5
10 min 72°C - Manual typing:
0 4°C 40 cycles for all mixes

12



2.3 PCR product analysis using agarose gel electrophoresis

When each locus is amplified separately (i.e. by simplex PCR), the amplified fragments can
be analyzed by electrophoresis using agarose gels. This method is inexpensive and easy, as it only
requires a size resolution of about 50 bp (except for locus 4, see below). It is accurate, provided that
adequate electrophoresis conditions and controls are used. It is suitable for laboratories with
relatively low turnovers of isolates to be analyzed. The use of multi-channel pipettes compatible
with gel combs is useful for both the speed and the reliability of the genotyping process.

This method is also used to size PCR fragments from reference strains, (in addition to
H37Rv), selected to sample the allelic range of each MIRU-VNTR locus. When labeled with
fluorescent dyes, the corresponding reference PCR products can then be used to calibrate the sizing
using electrophoresis with your DNA sequencer.

The quality of the DNA fragment resolution and the use of a control for possible migration
smiling effects are critical for the sizing accuracy. Therefore, long gels and sufficient
electrophoresis time should be used. The use of Nu-Sieve agarose gels offering high resolution for
small DNA fragments is recommended, especially for the detection of variant alleles in locus 4.
However, electrophoresis grade agaroses such as Ultra Pure Electrophoresis Grade Agarose from
Gibco-BRL can yield satisfactory results.

2.3.1 Gel preparation and electrophoresis

1. Prepare a 3 % suspension of Nu-Sieve agarose gel in 1 x TBE solution
previously chilled at 4°C, to facilitate clump collapse.

2. Melt the agarose using a microwave oven, and agitate periodically until
complete dissolution.

3. When the temperature is endurable to the touch, cast a 25-cm gel, using a
shark tooth comb.

4. After solidification, place the gel into an electrophoresis tank containing 1 X

TBE.
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9.

Load 10 pl of a 100-bp ladder size standard marker in_both external wells

and in the central well of the gel. The standard in central position can be

used to detect possible migration smiling effects. A 50-bp ladder or a 20-bp
ladder (however less easy to read sometimes) can be used in addition.
For each reaction, load, per well, a mixture of 2 ml of PCR product with 2 ml

of loading buffer. Migrate amplicons from a given locus together on a

same gel, rather than migrating different loci from a same isolate on a same
gel. By this way, allelic assignation is facilitated by visualization of the band
ladders generated by different repeat numbers (see 2.3.2).

Run at 120 V for 5 hours.

Stain the gel in sterile water containing 0.7 pg/ul of ethidium bromide for 15-
30 min.

Expose the gel to UV light and take a photo.

2.3.2 Sizing and allele assignation

Most often, amplification results in single sharp PCR products (Figure 3). Depending on the

locus, this sharp amplicon can be accompanied by a ladder of much lower intensity bands, called

stutter peaks (see 2.3.3 and Figure 4). However, some problematic amplification of loci with large

repeat numbers can result in a ladder of bands, with no clearly sharpest band or with a “bell-shaped”

distribution of band intensities (see 2.3.3). In_this case, do not assign any result and re-amplify.

I.

Determine the size of the sharp PCR product by comparison with the position
of the size standard marker.

Determine the corresponding repeat number, using the provided table
containing the allele calling for each VNTR locus, as shown in Figure 3.

Verify the consistence with the usual allelic range.

Verify that the allele assignation of the H37Rv control is correct.
Verify the consistence of the results by judging the incremental spacing

between PCR products from different isolates (i.e. co-migrating fragments =
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same alleles, fragments smaller by one repeat increment = allele-1, etc). This

control is best done starting from the smallest amplicon, as sizing is

usually more accurate for small products.

5. If classical stutter peak ladders (see 2.3.3 and Figure 4) are present, they can
also be used as internal sizing controls to verify the consistency of the allele
assignation. Similarly, this control is best done starting from the smallest

stutter peak.

Figure 3 Example of allele identification for MIRU-VNTR locus 40

Allele | MIRU 40
700 —_ 0 354
Py 1 408
pb 2 462
500 — 3 516
pb
4 570
400 —
pb 5 624
6 678
7 732

2.3.3 Detection and interpretation of stutter peaks

Stutter peaks are common during genotyping of tandem repeat sequences, and mostly reflect
artifactual strand slippage of the polymerase during PCR. Such stutter peaks are also quite
frequently observed for PCRs of various MIRU-VNTR loci, more often when containing large
repeat numbers.

In most cases, they can be easily diagnosed, as they appear as a ladder of much lower
intensity peaks, corresponding to sizes of PCR fragments that lack one or more repeats, or more
rarely that contain one or more additional repeat. The positions of stutter peaks can be used to
confirm the allelic assignation of the principle fragment (see point 5 in 2.3.2).

As indicated above, sub-optimal amplification of loci with large repeat numbers (such as
4052, alias QUB 26) can sometimes result in a band ladder with no clearly sharpest band or with a

“bell-shaped” distribution of band intensities (see next section). This can be typically seen when the
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Q buffer is not used. In_this case, do not assign any result and re-amplify. Optimal

amplification will often result in a single sharp band., with a highest size than could perhaps

have been anticipated based on the initial band ladder pattern.

Figure 4 Example of stutter peak detection in a MIRU-VNTR

The example shown corresponds to amplicons from MIRU-VNTR locus 27. Dotted arrows show positions of
stutter peaks. The size increments between the stutter peaks correspond to the size of one repeat unit (53 bp
in this case). The size standard (M) is a 20-bp ladder.

M
Allele MIRU 27
0 498
1 551
2 604
3 657 | et e, BB DTSR SR i SRt R e ol B S R
4 710
5 763 | VAN e R A MRS s s S R ...

500 bp

Figure 5 Example of “bell-shaped” ladder

The example shown corresponds to fragments amplified from MIRU-VNTR locus 4052 (alias QUB-26).
Arrows show positions of stutter peaks. The size increments between the stutter peaks correspond to the size
of one repeat unit (111 bp in this case). M, size standard (M).
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2.4 PCR product analysis using capillary electrophoresis

2.4.1 Principle

The PCR fragments labeled with the three different fluorescent dyes from each multiplex are
combined with an internal size standard, labeled by a fourth dye and then analyzed in individual
capillaries on a DNA sequencer for size determination.
2.4.2 Capillary electrophoresis

The procedure is described for ABI 3100 sequencers, using the Data Collection software
version 1.1. It is applicable to 3100 Avant and/or to software versions 2.x with minimal adaptations.
Some additional adaptations may be needed for 3130, and 3700 and/or other software versions.

A summary flowchart of a typical sequencer run is displayed in Figure 6. Operations
specific to MIRU-VNTR typing are described starting from sample preparation (see arrow in Figure
6). Information for spectral calibration for the current dye set used in MIRU-VNTR typing is given

in2.4.2.1.

Figure 6 Summary flowchart of a typical sequencer run

(From ABI PRISM® 3100 Genetic Analyzer User Guide)

Flowchart of a This flowchart provides an overview of the steps required to perform a run on the
Typical Run ABI PRISM® 3100 Genetic Analyzer.

Power on computer, then
pawer on instrument

Launch ABI PRisM 3100
Data Collection software and
view and set preferences

Set up instrument
- Prepare syringes
- Install capillary array
- Add/change polymer
« Fill reservoirs

Display and check calibration

Yes Need to set active No
spectral calibration?
Set active spectral calibration
<€+— Starting point
Prepare samples
Place plate on autosampler
Create plate record

Link plate to plate record
Start and monitor run
2
View and archive data H
&
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2.4.2.1 Dye set and spectral calibration

If not done yet for other types of fragment analysis, initial spectral calibration is required for
the appropriate detection of the current dye set used in MIRU-VNTR analysis. This combination of
dyes ((FAM™, VIC®, NED™, for the amplicons, and ROX™ for the size standard) corresponds to
dye set D on ABI sequencers.

This spectral calibration is performed using ABI DS-31 Matrix Standard Kit, containing 4
oligonucleotides respectively labeled with these 4 dyes, pre-pooled in a single tube. Spectral
calibration procedure is described in the instructions for use and in the sequencer user guide.
2.4.2.2 Preparing the samples

Information on how samples are scheduled for injection based on plate configuration is

provided in Figure 7.

Figure 7 96-well plate mapping

(From ABI PRISM® 3100 Genetic Analyzer User Guide)

96-Well Plate For a 96-well plate, injections are made from every well in two consecutive rows,
Mapping starting with an odd row. A full 96-well plate requires six runs to inject all samples.

Below is an example of a 96-well plate. The gray circles represent samples, and the
number in the well indicates capillary number. It takes three runs to inject 48 samples.

@@®®®@®®i}m“
PEEEOOO®,
@@@@@@@@i}mﬂ
loleielolololon
©O0OOO00T] 4,
clofeiclolololen
00000000+

slelelelelelelel
ﬁﬁﬂﬁﬁﬁﬂﬁwn

Below is an example of incorrect sample placement. To inject 24 samples requires four
runs.

PEOEOEOO-
clolclololololord
POBOOOCO-
clolclololololonl
PEGOOOED-
clolclclolololed
POOOOEOOO:
PEPOOOO®-) |
O00O0000-

YA YA YA YA YT VA

— Run 1

— Run 2

— Run3

— Run 4

The sample are prepared as follows:
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1. Dispense 1 pl of PCR product into the wells of a plate adapted for the ABI
sequencer (e.g. Semi-skirted PCR plates, Sorenson, BioScience). Verify that
each well contains solution.

2. Prepare extemporaneously a mix of 10 pl of formamide (Applied
Biosystems) and 0.2 pl of MapMarker 1000 ROX™ size standard
(BioVentures), per sample.

3. Dispense 10 pl of this mix into the wells of the plate. Verify that each well
contains solution.

4. Tap down or centrifuge the plate so that each sample is positioned at the

bottom of its well. Air injection should be avoided. Therefore your sample

should:
Look like this... Not look like this... Not look like this...
—] ] — — — —
_—

U U J
The sample is The sample lies on the An air bubble lies at the
positioned correctly in side wall because the bottom of the well
the bottom of the well. plate was not because the plate was
centrifuged. not centrifuged with

enough force or time.

(From ABI PRISM® 3100 Genetic Analyzer User Guide)

5. Keep the plate at 4°C until you are ready to prepare the plate assembly and
place the assembly on the autosampler. (note: such DNA/formamide
mixtures can be kept for a few days, but no longer than one week at 4°C).

2.4.2.3 Editing or creating a specific run module
Create a specific run module, called GS36 POP4 3000sec, as decribed in Figure 8,

according to parameters in Table 5.
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Figure 8 Creating a specific module
(From ABI PRISM® 3100 Genetic Analyzer User Guide)

Step | Action

1 Click the Module Editor button on the toolbar to open the Module Editor dialog box.

Iil Select

2 Select a run module to use as a template. ——  GeneScan36_POP4DefaultModule

Edit the parameter values that you want to change.

IMPORTANT Only whole numbers are accepted.

IMPORTANT Be sure that all values are red. Values in black are not saved.

4 Click Save As to create a new run module.

Enter a unique descriptive name and click OK.

by Plaime ol fueos Pl el e

ey e madule

” — > Enter

GS36_POP4_3000sec

Note Save cannot be applied to default run modules.
5 When you are finished, click the Close button | X]) to exit the Module Editor.

Table S Run module parameters for ABI 3100, 3100 Avant

Run Temperature: 60 degrees
Cap Fill Volume: 184 steps
Current Tolerance: 100 micro Amps
Run Current: 100 micro Amps
Voltage Tolerance: 0.6 kVolts
Pre Run Voltage: 15 kVolts
Pre Run Time: 180 sec
Injection Voltage: 1 kVolts
Injection Time: 22 sec
Run Voltage: 15 kVolts
Number of Steps: 10 nk
Voltage Step Interval: 60 sec
Data Delay Time: 1 sec
Run Time: 3000 sec

2.4.2.4 Creating a plate record template

Plate records (or sample sheets) are data tables that store information about the plates and
the samples they contain. Specifically for fragment analysis, a plate record contains the following
information:

¢ Plate name, type, and owner
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¢ Position of the sample on the plate (well number)

4 Sample name

¢ Dye color of size standard

¢+ Comments about the plate and about individual samples

¢ Dye set information

¢ Project name (this entry is mandatory, even when Sequence Collector is not used)
¢ Name of the run module (run modules specify information about how samples are run)
4 Name of the analysis module (analysis modules specify how raw data is

auto-analyzed at the end of the run). Auto-analysis is usually not performed.

Plate records can be generated using the Data Collection software, by following the steps in

Figure 9. Specific notes for MIRU-VNTR analysis are indicated in bold. Do not forget to fill in

color info with sample name for each color. This information is needed to create tables with final

results in Genotyper templates.
Alternatively, plate records can be conveniently created using Excel and then

subsequently imported as tab files (see next section).
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Figure 9 Creating a plate record for fragment analysis

(From ABI PRISM® 3100 Genetic Analyzer User Guide)

To enter plate record information:

Step | Action
1 Click the Plate View tab in the data collection software window to go to the Plate
View page.
| Plate View tab
Plate View | Run Yiew ] Status View | Array View | Capillary View
2 In the Flate View page, click New.
The Plate Editor dialog box opens.
3 Enter your plate name and select the application and plate type. Comments are
optional.
Plianz Heme:
||||. il =b=
Appicslion
& SanEnoing
i Spedhrs| Calisrstion
Pl TYRE
o mirends:
I
Firish | Canced |
Note When naming the plate, you can use letters, numbers, and the following
punctuation only: -_(}{#.+. DO NOT USE SPACES.
4 When done, click Finish.
The plate editor spreadsheet opens.
T - |
R EcR
Fomrene OEER
ved || sarpetsns |bwes Cokor Irfo Color Comment | Froect Hane [y =t e Fcehde
Al &
2 I
RE
o
: e
RE
o
&

Figure 9 (continued)
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Entering Sample To enter sample information and save the plate record:

Information
Step | Action

1 In the Plate Editor spreadsheet, type the names of all the samples in the Sample
MName column.

+ Sample names are limited to a maximum of 32 characters.

Important ! + When naming the samples, you can use letters, numbers, and the following
punctuation only: -_{{#.+. DO NOT USE SPACES.

#+ In the default naming convention, the sample name youtype is incorporatedinto
the sample file name. For example:

PlateName_ AD1_MySample 01.fsa—— Fragment analysis file extension
L | L 1
Capillary position

Sample name you type
Well position
Plate name you type

Note The sample file naming convention used can be changed in the Preferences
dialog box. See page 2-12 for details.

2 Change the size standard dye color, if necessary. The default is red. Use red for
Not applicable 4-dye applications and orange for 5-dye applications.
Size standard color a. Click on the dye color you want to use.

is red (ROX) b. Select all the samples.
c. Select Edit > Fill down.

3 Type in Color info and Color Comment, if needed.

Note Color Info and Color Comment information is the same as Sample Info and
Sample Comment in the ABI PRISM® Genotyper® software. Refer to the ABI Prism®
Genotyper® Software User's Manual for more information.

4 Enter a Project name.

!
Important : Note A project name is required for every sample, even if a Sequence Collector

database is not used.

a. Click in the Project Name cell for Well A1.
b. Select a project name in the drop-down list.

Project Mame

=no selection= Note You must select a project.
3100_Projectd

c. To assign the same project name to each sample in the plate record:
— Click the column header to select the whole column.

— Press Ctrl+D.

Note Press Cirl+D to fill down whenever a field is the same for all samples in the
plate record.
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Important !
Use Ctr+D
To fill down

Select D

Select

GS36_POP4_

3000sec

Figure 9 (continued)

To enter sample information and save the plate record: (continued)

Step | Action

5 For each sample, select the appropriate Dye Set in the drop-down list.

To enter sample information and save the plate record: (continued)

Step | Action

3] For each sample, select the appropriate Run Module in the drop-down list.

Fun Module 1 |
TP | [=rc selection= 1=

|Ge;neS':an22_PClF'd DefautModule

Genescanitb_POP4Defaultibdodule
GenesScanibvih POP4DefauiiModule
SMPS6_POP4DetauftModule
SHP2Z2_POP4Defautvodule

To enter sample information and save the plate record: (continued)

Step | Action

to take place automatically after the run (see page 2-12).

Analysis Module 1

Choose
selection

no

«no gelection: |

=no selection=
GE1 204nalysis gep

GEFa0Analysis.gsp
GE400CubicAnakysiz asp
GE400HDAREN sz gsp
G000 2 Analysis gep
GES00LNalyeiz gzp

7 For each sample, select the appropriate Analysis Module from the drop-down list.
IMPORTANT The Enable AutoAnalysis preference must be selected if analysis is

Figure 9 (continued)
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If you want to run the same sample again, select a second run module and a
second analysis module. You can run a sample in a linked plate up to five times.

Run Module 2

| Analysis Module 2 |

Note Samples will be automatically grouped so that all samples with the same
run module are run sequentially.

a. Verify that the plate record is correct and complete (contains the following
required information: sample name, dye set, size standard color, project, and run

module).
b. Click OK.

An example of a completed plate record is shown below.

Plate Editar [ x]
Fil=  Edi

Plata Merme: Ilﬂf ' piate

well | Sampleame |Dyss| Cole info | Colr Comimert | Project bisme | Dye Set R Moclz 1 | Arslysis bodue 1
21 (Sampict Sample 1 HMO0_Projectt L) CenzSeordG POP4Defn. . CSE00ANG]vsiz gz | =
sampie 1
Sample 1
Sample 1
Sample 1
Fill CO]OI‘ Bl [Sampe> Sample 2 S100_Project =5 CensScarGh_FOPdDera. | ESA00AEl S g
Sample 2
info with 2:2:2
sample name Sample 2
1 |Samped Sample 3 G100_Projot G Genzheard_POPDefa. . GES00MmElvEis gan
for each Sample 3
Sample 3
Sample 3
| [ |Samped Sample 4 S100_Projectt Lca) GensScarah_POPdDefa, . GEA00&ralssiz g
Sample 4
But not —
3 Sample 4
a llcable El [sEmpes Sample 5 F00_Projectt =5 GENEECETIE_FORIDETA, . FRS00ATEIVEIT g
for Data Sample 5
. Sample 5
Collection =
version 3.x “l ' =
Must be Comnentz | L
entered in
Genotyper .
See 2.6.2.4 Note It may take a few minutes for the new plate record to be saved to the
ee 2.6.2.4a

database and added to the Pending Plate Records table as shown below.

g: : 3100 Data Collection Software - Yersion 1.1

File “iew Instrumert Toolz Service Help

lﬁﬂ‘ﬂq o O N s e

Plate View | Run View | Status View | Aray View | Capilary View

Pending Plate Records
Flate MName | Application Wells Status
iy _pilate GS 96 pending
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2.4.2.5 Importing plate record tab files generated with Excel
1. Create an Excel table following the model shown in Figure 10. Type sample names

in cells B4 to B483. Add extensions to sample names, if different multiplex or

loci are used in a same plate (e.g2. -M1 for Mix 1, -04 for locus 4). Do not use

spaces, or punctuation incompatible with PC file name formats.

2. Select the sample name cells, Copy (Ctrl+C) and Paste (Ctrl+V) these cells into cells
F4 to F483. This will be useful to retrieve samples in Genotyper.
3. For positions containing no samples, type a 0 into all corresponding sample name

cells for the five colors.

Figure 10 Plate record model using Excel

E @ Excel Fichier Edition Affichage Insertion Format Outils Données Fenétre Aide

o — . 7 -~ . -
TEEW el B0 [T k2 L || sl oox¥)| R

- O ) ) oy &0 N0 | ams s v oy .
Run name | veana ¥ 10 Y| Run comment | ® € % G5 0 = 2 B9 QA
H v D = | 3130Profectl
V4
®O6 samplesheetmodel.txt
< A B C D E F G | H | 1 J K
1.0

‘ run01Phil GS g6-well Test3130

8 Well Sample Name Color Number Standard Dye Dye Set Color Info Color Comment Project Name Sample Tracking Id Run Module Analysis Module
[ 4 | Al 409-03 1 4 D 409-03 3130Projectl GS36_POP4_3000
| 5 | Al 409-03 2 4 D 409-03 3130Projectl GS36_POP4_3000
| 6 | Al 409-03 3 4 D 409-03 3130Projectl GS36_POP4_3000
| 7 | Al 409-03 4 4 D 409-03 3130Projectl GS36_POP4_3000
| 8 | Al 409-03 5 4 D 409-03 3130Projectl GS36_POP4_3000
ER B1 192-02 1 4 D 192-02 3130Projectl GS36_POP4_3000
EC B1 192-02 2 4 D 192-02 3130Projectl GS36_POP4_3000
| 11 | B1 192-02 3 4 D 192-02 3130Projectl GS36_POP4_3000
| 12 | B1 192-02 4 4 D 192-02 3130Projectl GS36_POP4_3000
13 | B1 192-02 5 4 D 192-02 3130Projectl GS36_POP4_3000
| 14 | c1 1091-02 1 4 D 1091-02 3130Projectl GS36_POP4_3000
| 15 | c1 1091-02 2 4 D 1091-02 3130Projectl GS36_POP4_3000
| 16 | c1 1091-02 3 4 D 1091-02 3130Projectl GS36_POP4_3000
17 | c1 1091-02 4 4 D 1091-02 3130Projectl GS36_POP4_3000
| 18 | c1 1091-02 5 4 D 1091-02 3130Projectl GS36_POP4_3000
| 19 | D1 1274-03 1 4 D 1274-03 3130Projectl GS36_POP4_3000
EL D1 1274-03 2 4 D 1274-03 3130Projectl GS36_POP4_3000
| 21 | D1 1274-03 3 4 D 1274-03 3130Projectl GS36_POP4_3000
| 22 | D1 1274-03 4 4 D 1274-03 3130Projectl GS36_POP4_3000
| 23 | D1 1274-03 5 4 D 1274-03 3130Projectl GS36_POP4_3000
| 24 | El 1275-03 1 4 D 1275-03 3130Projectl GS36_POP4_3000
| 25 | El 1275-03 2 4 D 1275-03 3130Projectl GS36_POP4_3000
| 26 | El 1275-03 3 4 D 1275-03 3130Projectl GS36_POP4_3000
| 27 | El 1275-03 4 4 D 1275-03 3130Projectl GS36_POP4_3000
| 28 | El 1275-03 5 4 D 1275-03 3130Projectl GS36_POP4_3000
| 29 | F1 500-02 1 4 D $00-02 3130Projectl GS36_POP4_3000
| 30 | F1 500-02 2 4 D 500-02 3130Projectl GS36_POP4_3000
EN F1 $00-02 3 4 D 800-02 3130Projectl GS36_POP4_3000
E3 F1 500-02 4 4 D 500-02 3130Projectl GS36_POP4_3000
| 33 | F1 500-02 5 4 D $00-02 3130Projectl GS36_POP4_3000
| 34 G1 1501-03 1 4 D 1501-03 3130Projectl GS36 POP4 3000

4. Save it as a tab-delineated file (.txt).

5. In Data Collection Software, click Plate View tab, then click Import (see Figure
11).

6. Select all types (*.*) from files of type.

7. Select your plate and click OK.
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8. Double click on the pending plate and verify that the record is correct and complete
(see example in step 9 of Figure 9).

9. If positions contain no sample (now indicated by a 0 after plate record importation),
click on the Run Module cell of the first empty well and select No Run Module.
Select the first and last empty positions by pressing Shift key, and then press Ctrl+D

to fill down.

Figure 11 Plate record importation and checking

(From ABI PRISM® 3100 Genetic Analyzer User Guide)
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2.4.2.6 Preparing and placing a plate assembly

Verify the absence of any air bubble in plate wells. If needed, centrifuge the plate to

remove them. Prepare a plate assembly and place it on the Autosampler by carefully following the

steps described in Figure 12.

Figure 12 Plate assembly and placing onto the Autosampler

(From ABI PRISM® 3100 Genetic Analyzer User Guide)

Plate Assembly The plate assembly components are assembled as follows:
Components

Plate retainer

Plate septa

Sample plate

Plate base

‘eparing a Plate To prepare a plate assembly:
Assembly

Step | Action

1 Secure a clean and dry plate septa on the sample plate.

IMPORTANT Never use warped plates.

IMPORTANT Ensure that the plate septa lies flat on the plate.
2 Place the sample plate into the plate base.
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To prepare a plate assembly: (continued)

IMPORTANT Damage to the array tips will occur if the plate retainer and septa
strip holes do not align correctly.

Step | Action
3 Snap the plate retainer onto the plate and plate base.
4q Ensure that the plate retainer holes are aligned with the holes in the septa strip.

The plate retainer holes
must align with the holes in
the plate septa.

Placing the Plate To place the plate onto the autosampler:

onto the
Autosampler

Step | Action
1 Place the plate assembly on the autosampler in position A or B.
Note There is only one orientation for the plate, with the notched end of the plate
base away from you.
Plate position B
Plate position A
L
\
IMPORTANT Ensure the plate assembly fits flat in the autosampler. Failure to do
so may allow the capillary tips to lift the plate assembly off of the autosampler.
2 When the plate is correctly positioned, the plate position indicator on the Plate View
page changes from gray to yellow.
Verify that this has happened.
3 Close the instrument doors.

Note Closing the doors returns the autosampler to the home position, placing the
tips of the capillaries in buffer.
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2.4.2.7 Linking a plate

A link must be created between the plate on the auto-sampler and the corresponding plate

record, before a run can be performed. This procedure and the verification of the run schedule are

described in Figure 13.

Figure 13 Linking a plate and viewing the run schedule

(From ABI PRISM® 3100 Genetic Analyzer User Guide)
Linking a Plate to a To link a plate to a plate record:

Plate Record

Step | Action
1 Click the Plate View tab.
| Plate View tab
Plate \iewy ] Run View I Status View | Array View | Capillary View
2 In the Plate View page:
a. In the Pending Plate Records table, click the plate record for the plate you are
linking.
b. Click the plate position indicator that corresponds to the plate you are linking.
Fening Finte Fecords Click the plate record
Piete Hame nﬂmm lizls Stehus
my_plie £ 98 pereing —
iy _recoed = a5 perang
L3 B.
Place & plate mo
plate pasiion ‘&
ied Fete Records
Piete tame | Application | il Sietus
]
Frocessed Flsle Records
Pisle Hame Application Vel Sleluz
T [ Click anywhere on the
plate position indicator
Then proceed
Does the following message display? to step...
0} One or more plate wells are missing information, and will be skipped.
Please check the Status View for more detailed information.
Yes 3
No 4
3 Add the required information to the plate record:

a. Unlink the plate record, if necessary. (The plate record returns to the Pending
Plate Records table.)

b. Double-click the plate record name to open it.
c. Correct the plate record and click OK.
d. Link the plate record to the plate again.
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To link a plate to a plate record: (continued)

Step | Action

q Verify that the plate has been linked.
Once the plate has been linked, the:

4+ Run Instrument button in the toolbar is enabled, meaning that the instrument is
ready to run.

+ Plate position indicator for the linked plate becomes green.
+ Plate record moves from the Pending Plate Records table to the Linked Plate

Records table.
Run Instrument — Plate position
button is enabled indicator is green

":‘ 3100 Daka Collechon Software - Yerton 1.1

Flie Viee ndinanent Took Seevics Help

AER " |

Fiste iz | fur wiew | Stekis i | ey vimw | Cepitany View

Pending Flate Raccrds
Feterame | Applcation Wizl | Sieus |
riy_pite: = 35 |serairg |
A E
Flacea plate inko

pl=ie posifon *A°

Linkesd Plate Racords
Peteblame | Application iizls Shabus

Y

B |rmy_record ol 36 pendng

PFrocszzed Flale Recorps
Pelsrama | | Asplication | Wil Status

mew.. | =) | [0 o || impen.

—— Plate record is in the Linked Plate Records table

Viewing the Run After a plate is linked, use the Run View page to verify that runs are scheduled
Schedule correctly.

To view the scheduled runs:

Step | Action
1 Click the Run View tab.

| Run View tab

Plate Yiew IRun Viewl Status View | Array View | Capillary View

2 Select a row for any run. The corresponding wells to be injected for that run
becomes highlighted in the plate diagram on the left.

For more information about the Run View page, see page 2-62.

Note Although you can delete individual runs, you cannot alter the order in which the runs are
scheduled.

2.4.2.8 Launching and controlling the run

The procedure for starting and controlling a run is displayed in Figure 14.
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Controlling the Run

Figure 14 Launching and controlling a run

(From ABI PRISM® 3100 Genetic Analyzer User Guide)
Starting the Run To start a run:

Step

Action

1

If you want to review the run schedule before beginning the run, click the Run View

tab.

Click the green Run Instrument button in the toolbar.

File ‘“iews

Instrument Toolz  Service Help

@[ﬁﬁﬂ r|+}|u|-|

The software automatically checks the available space in the database and drive D.

If the database or
drive D are... Then...
full a. proceed to “Automatic Checking of Available
Space on Drives D and E" on page 2-55.
b. Make more space.
¢. Click Run Instrument.
not full the run starts.

Using the Toolbar control the run.

HEZ] »s] 0] =]

You can also use the toolbar at the top of the data collection software window to

To...

Click...

Comment

Start the run

Run Instrument .'

4+ This begins all scheduled runs.

4+ The run starts only when set
temperature is reached.

Pause the run

Pause

Pausing the instrument for too long,
especially after sample injection, will affect
data quality. The best time to pause is
before sample injection

Complete the current run,
and

Stop the other scheduled
runs

a. Stop s

b. After run in the Question dialog box

¥ Quection

“?n) Stap now or after curient run?

m Cancel |

4+ Stop the current run, and

4+ Stop the other scheduled

runs

a. Stop |

b. Now in the Question dialog box

lr:g-_?lluesliun

\‘:,F) S0P now Or after curent un?

Cancel

When you click Now, the run files extract
automatically. The files will be
automatically analyzed if the AutoAnalysis
preference is enabled.

To recover data from a stopped run, see
“Recovering Data If Autoextraction Fails” on
page 2-70.

4+ Stop the current run, and

+ Continue the other

scheduled runs

Skip to Next Run H I

To recover data from a stopped run, see
“Recovering Data If Autoextraction Fails” on
page 2-70.
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2.4.2.9 Monitoring the run status
The run status can be monitored by clicking the Status View tab. An example of Status view

page is provided in Figure 15.

Figure 15 Example of Status View page

(From ABI PRISM® 3100 Genetic Analyzer User Guide)

#3100 Data C

Fie Wiew netument Took Sevice Hap
s ) 5 1 s
Plete iz | Fun Visw 1 Aty isw | Capilary Visw |
Insirmerd Condiion Everts ]
Time Remaining this run: 0004107 [ied Jan 30015:35 37 PET 2002] a
M Lazer on L] AE-Eareer acknohvedged AES_CMD:EXTRACT messsga.
Exfimsted Run Time: 004516 [t Jan 30 153 37 PST 2007)
o Er an rEP vioitsce —— EP Current—— Extracting run Run_C51 _2002-01-30_20.
on W || Eoop pa #4524 dan 30 15:35 38 PST 200]
s & Birding to server - mib, and host |—
M i Fron o T2l dan 30 15:32 38 PST 2002]
Instrument —| o w0 Located rum drectoey: Fun_cs1_J002.01 30_28
eye Ml From Dooes: Cloed E E [Aecd Jan 5015535 536 PET 2002]
Condition Foo Trying to lnad kulk rearss from datohass.
. E 1250 [#eci Jan 30 15:320 38 PST 2002)
rven Doot: Clogsd = |
group box B Gven bocr ° Eop Eop Excracting "Rur_ G351 _2002-01-30_26" o locs volure - " ‘mpples — Events
[ Jan 20015:232040 PST 2002) bOX
B Aviosargler:  Reten Lasar Power Laser Current Crealing zample file 5 _Shy=Tests_SNL_AM _DS-35_01 fza.
L 250 vy plzn A [z Jan 30 15:22:41 PST 2002]
Eang o Anslysiz Resul: Sustesstul
e [fect Jan 501535041 PET 2002]
— 150 fiso ] e Creating samele fl G3_SDyeTeatd SL_BN_DS-33_05 fea.
Capllery Beray Seris Mumbsr: E1no 6 | [#ict Jan 30 15:53=002 PST 2002]
10007 51— Anelysis Resull: Successiul
Caplisry Array Instalaton Date: E5e i Jan 30 15:3543 PET 2002]
012500 £0.0 Creating zample file G5_SOp=Tests SINL_COM_DS.33 05rza
Nt b 2t A E 55 A% DET AAT
Capllsry Array Usaps 27 ~ven Temrg —— 4 TT _'l_l
ArrarY‘ pc"lymer Pobymer Typa: Errar
FOP-L
and # of runs
) . Palymer Intslistion Cate
information w25
Mumber of Rune: 20 Erm rs
L box
Status bar [Stortig Fre-fun

Actual value 'Set value (defined in the selected run module)
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2.5 PCR product sizing using Genescan

After electrophoresis, the sizes of the PCR fragments are estimated using the GeneScan
Analysis software (Applied Biosystem). Size data editing and automated conversion of these
data into MIRU-VNTR alleles is only done subsequently, using customized templates of the
Genotyper software (see next section). The procedure described below is based on GeneScan
version 3.7.1.

IMPORTANT: this version must be initially updated with GeneScan version 3.7.1
Updater and switched to Large Fragment Analysis using Large Fragment Enabler, as
indicated in the ReadMe instructions included the Updater CD.

2.5.1 Principle

The GeneScan Analysis software is used to calculate the apparent sizes of the PCR products,
by correlating their migration data (in terms of laser scan numbers needed for detection in the CCD
window) to those of size standard bands.

2.5.2 Procedure

2.5.2.1 Creating a GeneScan project
]

1. Open Genescan i\

) GeneScan
2. From the main menu, click File, then New.

i GeneScan 3.7

File Edit Project Sample Settings View Windows Help

New... Cerl4+N

Open... Ctrl+0
Close Project

Close Crl+w
Save Ctrl+5

Save s,

Export, ..

Print Setup... Ctrl+]
Print One
Print... Ctrl+P

Exit
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3. Click Project on the window as displayed below, to open the Analysis Control

Window.
Create New:
8. B B
@
Project Aaalysis Size Matrix

Parameters  Standard Cance |

4. Click Project from the main menu, and then Add Sample Files.

i GeneScan 3.7
File Edit | Project Sample Settings View Windows Help

Add Sample Files. .. Ctr+B e 101 x|

™ : |
B2y Remove Sample Files RGeS

Find Missing Sample Files X .

|I|I Find ™ Size Standard 3} | Parameters O] I_l

Rename Display...
Remember Display. ..
Previous Displays...

5. Select the folder containing the sample files, and then click Add All, then Finish.

. GeneScan 3.7

File Edit Project Sample Settings View Windows Help

.% untitled 2 - Analysis Control

Lnalyze | ‘ I~ Print Results Print Setup ... I

I I \'e l Sample File I Size Standard EI Parameters

Add Sample Files

Rechercher dans: | (3 Run_3700_2005033050 ~| = & 5§ B3~ |

i) 9701552-1955  [] AF10-45 18] AF 11-MIXD ] aF14-52

[ o701552-B26  [8] AF10-52 8] AF12-45 |ed) aF14-1 8] 4F1
£4]99019999-1955  |BilaEin.T nilag1o.r [id) aF 14-Mrx 8] AF2
@ 99019999-QB26 g Type : GeneScan Analysis Sample File @ AF16-45 0] AFz
s AF10-42 | Taile : 312ko [8l) aF16-1 A
1) AF10-44 8] aF11-1 AF14-50 4] aF16-MIx3 4] ARz

Nom de fichier: | [ e ]

Type: IAII Readable files (*fsa) :]

File Name 1 addal I >
P ——

Femove I
Remove Al I
Finish I

ancel
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2.5.2.2 Setting analysis parameters and size standard reference
6. Double click on a Sample File and then click at the bottom of the pop-up
window, to visualize an electropherogram which should look like the example

below.

7. Using the zoom and the pointer i , visualize and notice the scan numbers (X)
corresponding to the zone immediately after the primer peak, and to the end of the
run, respectively. This range should include all size standard peaks (in red) starting

from 50 bp (see below for the size standard definition).

Jafsa | hindt s 2] | <Analysis Parameters= el
10fsa | MM1000.s7s [ <&nalysis Parameters= > I |
"g—'; & run05Phil_A02_007b_007.fsa =10l x|

144 QD 1500 3000 4500 600D 7500 9000 10500 12000 13500 15000 16500 13000 19500 21000 22500
' ' ' ' ' ' ' ' ' ' ' ' ' ' '

w0 Primer peak

20.
557 400 | /

Peak heights (Y) 5f

Scan numbers (X)

50 bp size standard peak

standard peak

8. Close the electropherogram window. Double-click any Analysis Parameters cell, to

open the Analysis Parameters window.
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9. Define the start and stop of the analysis range by introducing the scan numbers

corresponding to the zone comprised between the primer peak and the S0 bp

peak, and just before to the end of the run, respectively. Define the other

parameters as shown below.

10. Save as Analysis Parameters. This file will then be used as default.

11. Note: Peak amplitude thresholds, defining the minimum peak height detection, can
be subsequently increased if higher backgrounds are noticed for some samples. In

this case, save the modified analysis parameters under a new name.

Example
values only

Sample File

ulf Analysis Parameters e

I Size Standard

Parameters

]

=Analysis Parameters=

Adapt to — [ Analysis Range — Size Call Range =Analysis Parameters>
— | FulRange & Full Range =analysis Ferameterss

vour case | ; . ; . <Analysis Parameters=
¢ This Range [Data Points) (" This Range [Base Pairs) | P IT<snalysis Parameters=

t: |1650 Min I?‘ =Analysis Parameters=

Stop: W Ma IT =Analysis Parameters=

|

=Analysis Parameters=

— Data Processing

Smooth Options
" None
& Light
" Heawy

=Analysis Parameters=

— Size Calling Method
¢~ 2nd Order Least Squares
(" 3rd Order Least Squares
¢ Cubic Spline Interpolation
' Local Southem Method
(" Global Southem Method

=Analysis Parameterss

=Analysis Parameters=

=Analysis Parameters=

=Analysis Parameters=

=Analysis Parameterss

=Analysis Parameters=

=Analysis Parameters=

=Analysis Parameters=

=Analysis Parameterss

— Peak Detection — Baselining = Analysis Parameterss
alysis Parameters:

Peak Amplitude Thresholds BaseLine Window Size =Analysis Parameterss

B- W Y- W 251 Pts =Analysis Parameters=

=Analysis Parameters=

G: |1oa R: |1UIJ — Auto Analysis Only =Analysis Parameters=

LI Size Standard: =Analysis Parameters=

Min. Peak Half Width: E Pts

=Analysis Parameters=

=Analysis Parameterss

=Analysis Parameters=

Polynomial Degree <]
Peak Window Size

Slope Threshold for
Peak Start

Slope Threshold for
Peak End

[ ok ]

Cancel

=Analysis Parameters=

=Analysis Parameters=

=Analysis Parameterss

=Analysis Parameters=

=Analysis Parameters=

=Analysis Parameters=

=Analysis Parameterss

=Analysis Parameters=

=Analysis Parameters=

=Analysis Parameters=

=Analysis Parameterss

=Analysis Parameters=

=Analysis Parameters=

=Analysis Parameters=

=Analysis Parameterss

Tromrree
Irnt1000 525
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12. Define the size standard reference, by clicking <None> as shown below, better from

the capillary containing the PCR negative control. This reference can be used for
subsequent analysis using the same conditions and run module. If conditions such
as voltage or the polymer are changed, this size standard will need to be

redefined.

i GeneScan 3.7

File Edit Project Sample Settings Yiew Windows Help

& untitled 4 - Analysis Control - =10l x|
Analyze I~ Print Results Print Setup . |

|I I Y l Sample File Size Standard O] Parameters o} B
1 @ run05Phil 401 061a 002.fsa =None= Y | <&nalysis Parameters= >
2 @[ run05Phil C01_105h 004 fsa =None= Y] | <&nalysis Parameterss >
3 @| run05Phil E01_005a 005.fsa Define New b | <Analysis Parameters= >
4 @ run05Phil G01_009a 006 fsa ¥ ]| <&nalysis Parameterss >
5 @| run05Phil A02 007b 007 fsa v <None> |§I =Analysis Parameters= >
5 @] run05Phil C02 062b 008.fsa _—_— Y | <&nalysis Parameterss >
7 @ run05Phil BO1 105a 010.fsa A01-RDRio1.s25 > ]| <Analysis Parameterss 4
8 @|run0SPhil D01 104a 012fsa | cnz-RDRiol.s2s Yl | <Analysis Parameters= >
3 @ run05Phil FO1_055a 013 fsa Y| <Analysis Parameters= 3
n Bl ...nzrii et AT A4 ban G5 120,525 | TP — 3

13. The size standard electropherogram corresponding to the selected capillary appears,

as indicated below. The sizes of the size standard peaks of the MapMarker 1000

(except the 25 bp peak) are displayed.

14. Using the zoom and the pointer , zoom in to better visualize and select peaks.

200 300 400 550 650 750 850 950

450 475 500

1000

320 3

[ azs viar 4 ]
Peak | Data Points Size Template File Info:

1 0 |- File:  run05Phil_AD2_007h_007 fsa

2 0 [ | RunDate:  |un 9 mai 2005

3 0 RunTime:  8:37:55 PM

0

5 0 Dye: R

6 0 Parameters: =Analysis Parameters=

7 0 |v|
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15. Enter the sizes corresponding to the data points of each size standard peak, using the

150 bp peak as a reference. Carefully verify the correspondence with the general

size standard pattern shown above, especially the presence of the typical 450-475-

500 bp pattern.

&) untitled 5

2000 3000 4000
1 1 1

:

400 3
4 320
1 20}

160 :

. I

/50 bp 150 bp reference

0 EH'J\JLN.J 4 Ll-..mv‘J sl ww“"w L,w‘-ﬂwnm

- w2368 v:24 4] | i
Peak | Data Points | size Template File Info:
1 0 |« File:  run05Phil_AD2_007b_007 fsa
2 0 RunDate:  |un 9 mai 2005
3 0 Run Time:  8:37:55 PM
0
20 Dye: R
6 0 Parameters: =Analysis Parameters=
7 0|+

16. Save as MM 1000 in the Applied Bio>Shared>Analysis>Size Caller>Size

Standard Folder.

Save this document as 21 x|
Enregistrer dans : I {23 SizeStandards :J (] £ '
|#] 401-RDRio1.s2s  |#]GS 400HD.szs ] MM 1000.525
|#] coz-RORiot.s2s [ G5 500 377,525
[#] &5 120,525 |#] &5 500 Allszs
|#]G5 350377525 |#] G5 500-250.525
[#]Gs 350 Allsas  [#] GS2500.52
|#]G5 350-250.525 ] GsCO1.525
Nom de fichier : M 1000 I Enregistrer l
Type: MM 1000525 Annuler |
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2.5.2.3 Analyzing sample files

17. Apply this size standard to all samples using the scroll-down menu as shown below.

| l Sample File D O] | Parameters 0]
1 9| run05Phil A01 061a 002.fsa <Collection Setting> Q] <£nalysis Parameters= >
2 @|run05Phil €01 105k 004 fsa O] <2nalysis Parameters= 2
3 | run05Phil EQ1_005a 005 .fsa AD1-RDRio1.525 Q] =£nalysis Parameters= >
4 | run05Phil GO1 009a 006.fsa CO2-RDRiol.525 3] =£nalysis Parameters= >
5 9| run05Phil 402 007b 007 fsa : 3] =£nalysis Parameters= >
3 @[ run0SPhil C02 062b 008.fsa G5 s O] =Analysis Parameters= 3
7 @/ run0sPhil BO1 1052 010.1sa G5 350377525 O] <2nalysis Parameters= >
8 @/ run05Phil DO1_104a 012.fsa G5 350 All.szs O] <2nalysis Parameters= 2
3 @ run05Phil FO1_055a 013 fsa GS 350-250.525 1] <Analysis Parameters= 4
10 @[ run05Phil HO1 0072 014.fsa G5 400HD. 526 O] <4nalysis Parameters= 3
1 @[ run05Phil BO2 062a 015.fsa : O] <4nalysis Parameters= 3
12 @[ run05Phil D02 068a 016 fsa 65500 377.525 O] <2nalysis Parameters= 3
13 @[ run05Phil E02 093a 017 fsa G5 500 All.szs O] =4nalysis Parameters= 3
14 | run05Phil G02 093a 018.fsa G5 500-250.525 3] =£nalysis Parameters= 2
15 @/ run05Phil A03 093¢ 020.fsa 652500525 3] <Analysis Parameters= 3
16 @|run05Phil CO3 097h 022.fsa O] <2nalysis Parameters= 2
17 @[ run0SPhil E03 097d 023 fsa Eoales 3] <2nalysis Parameters= 3
18 @|runosphil GO3 053a 024 fsa 31 <2nalvsis Parameters= ]

<]

18. Click on the zone indicated below to select all sample files for analysis of all

fluorochromes, and then click Analyze.

il GeneScan 3.7

Click to

File Edit Project Sample Settings View Windows Help

l l & untitled 4 - Analysis Control g o [=] 3]
se eCt color I” Print Results Pint Setup
analysis \A
y Sample File Size Standard O] Parameters ()=
run0SPhil_A01 0B1a 002.fsa MM 1000 528 =Analysis Parameters> O]
B[S 8] run0sPhil Co1 105k 004.fsa | MM 1000528 < Analysis Parameters=—— |
run0SPhil EO1_00Sa 00S fsa M 1000 525 |!
run0SPhil GO1_009a 006.fsa | MM 1000525 <Analysis Parameters>
run0SPhil_A02 007k 007 fsa MM 1000 528 =Analysis Parameters>
run0SPhil C02 062b 008.fsa MM 1000525 =Analysis Parameters>= e
run05Phil B01_105a 010.fsa M 1000575 <Analysis Parameters>
run05Phil D01 _104a 012.fsa MM 1000525 <Analysis Parameters>
run0SPhil FO1 055a 013.fsa MM 1000 528 =Analysis Parameters>
run05Phil HO1 007a 014.fsa MM 1000.528 =Analysis Parameters>=
M 1000575 =Analysis Parameters>
MM 1000 525 <Analysis Parameters>

19. Double click on a few sample files to visualize results, as shown on the example

below. Dots in Dye/Sample Peak cells indicate peaks recognized as size standard

peaks.

neScan 3.7 - [run05Phil_A02_007b_007.fsa]

ile Edit Project Sample Settings View ‘Windows Help

Q) 2000 3000 4000 5000 6000 7000 2000 9000 10000 11000 12000 13000
3600 _|
3200 |
2800 |
2400 |
2000 _|
1600 _|
1200 |
800
400 |
o | S 1 TR E S T O WU TUW. 1 W I
[BIIG] Y R[> 13304 virmz <
Dye/Sample Mnutes Size Peak Height Peak Area Data Poirt.
Peak
o 7767 2047 37868 9265
= 4 5904 2500 57788 10728
- 1 5350 1231 22086 5571
| ] 55 408 a7 2380 |
Il *| 13 403, 4225 2759
az 113 1341
2 381 268
B 358 51
54, 1198
] : 210 430
B 287 3248
* 4 210 288:
o : 191 3004
H.... * 187, 2362
Il 9 51 656
- Y S a8 334
. 40 189 408
B 0 184 284
‘ 1 198 20
‘ 790 212 522
B 837 224 azz7
Y 8.2 232 2438
I 204 o 924 0 4428
H....R.211 28 1 420
222 ol 400 9 388!
Y 104, 3 370
07 200 4201
110, 158 334C

20. Click on the E

button at the bottom of the window to control the size calling curve,

which should look as in the example shown below.
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it GeneScan 3.7 - [run05Phil_A02_007b_007.fsa] B -8 x|
§0) Fle Edit Project Sample Settings View ‘Windows Help -8 x|
1080

Best Fit2nd Order Curve
AD = -4.286052E+001
A1 = +4 60B389E-002
A2 = 42.412046E-008
RA2 = 1000

720

600

430

360

120

1400 2800 4200 5600 7000 8400 9800 11200,
Data Point

IR ZE Sieil]

21. Close the window, then select File from the main menu, and Save as My project.
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2.6 LEditing sizing data and assigning alleles using Genotyper

2.6.1 Principle

Size data obtained using GeneScan are edited and converted into MIRU-VNTR alleles, by
using the Genotyper software. Therefore, customized files, called templates, are used for each
multiplex (or for any of the 3 loci composing it). These templates contain allele-calling information
for the corresponding loci, as well as macros that are used to automate the genotyping process.
2.6.2 Procedure
2.6.2.1 Opening templates and checking import preferences

1. Open the application from the desktop or the Windows menu by clicking

Genotyper

:,{;:'[ Configurer les programmes par défaut

Nouveau document Office.

placement : C:\Program Files\Applied
% Ouvrir un document OFfice: T shiaps Biosystems|Genotyper
e §F Uninstall Genotyper
% Windows Update

: Programmes 3
1 5 Documents »
8 "

Paramétres »
: % Rechercher 3
&

A7 eccuter...

> @ Arréer... werPoint - [Présentation1]

[#pémarrer || () @ G © || [EMerosoft powerpoint - [P...
2. The Genotyper main menu is boxed below. Close the untitled file in the pop-up

window.
Main B8 Genotyper 3.7 Click t0
menu |__File | Edit _Analysis Category Table \iews Macro ‘Window Help | close

=
[
* Everything All peaks from scan 0 to 32000 in R/B/G-/Y/0 ;j
=
=
Kl _'l_‘
Current Step Lo — d
=
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3. From the Genotyper main menu, select File and then Open. Select the Genotyper

template corresponding to the multiplex (or individual loci) to be analyzed (see

Table 2).
21|

Rechercher dans: | -J Gt_templates_3130xL_POP4_ v ¢= &k B3~
5 Mix 1 template Gt3130XLPOP4 Mix 7 template Gt3130XLPOP4

) Mix & template Gt3130XLPOP4
less] Mix 3 template Gt3130XLPOP4
5 Mix 4 template Gt3130XLPOP4
5 Mix 5 template Gt 3130XLPOP4
5 Mix 6 template Gt3130XLPOP4
Nom de fichier : |Mix 2 template Gt3130XLPOP4 Ouvrir I
Type : [ analysis Files (+GT4) | Annuler |

4. Before importation of GeneScan files, importation preferences must be set as to

import red color information (corresponding to the size standard), in addition blue,
green and yellow information for the PCR products. Therefore, from Genotyper
main menu, select Edit and then Set Preferences. Make sure that Red is selected
under Import colors. If not, tick the selection box as indicated, then click OK, then

select Save from the main menu.

E= et preferences x|

* Options for exporting tables:

Field delimiter: @ Tab ¢ Comma ¢ Space ¢ None
Line delimiter: ¢ CR ( CRAF C LF
* Additional windows to be opened with main window:
I~ Dyedlane [~ Plot I~ Macro [~ Statistics
[~ Category [~ Table I~ Step
* |nformation to be shown in dye/lane list:
IV File name [V Dye color Vv Sample Info
[V Lane number ™ Scale factor [~ Sample Comment
. * Import colors:
Tick to IV Blue [V Green v Yellow
select [~ Orange [~ Import Raw Data

* Other options:

[V Double-clicking runs macros and steps

BiolIt5 Cancel 0K
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2.6.2.2 Importing GeneScan files

5. From the main menu, select File, then Import From GeneScan File.

=S Genotyper 3.7

File Edit Analysis Category Table Yiews Macro Window Help

New Chrl+n
Open... Ctrl+0O
Close Chrl+w
Save Ctr+5S
Save As...
Re-Import Dyeflane. Ctrl+D o atabase
Lock
v Unlock |
Page Setup... ’:j
Print... Ctrl+P
Exit LI
[ T* HIRU 10 A

6. Select the folder containing GeneScan sample files corresponding to the multiplex to
be analyzed. If the sample folder contains files analyzed for a single multiplex, then
click Add All, and Finish. If the folder contains files from different multiplexes,
select files corresponding to the Genotyper template by clicking+Ctrl the sample

names, then click Add and Finish.

Add Sample Files

Rechercher dans : Iﬁ Mix 2 plate 1 j & % B~

21|

84] run0SPhi_AD1_D61a_002 8] run0SPhil_AO7_DS6a_053 &) run0SPhi_BO1_105a_010 |
(8] run0SPhil_A02_007b_007 8] run0SPhi_a08_097F 065 || runDSPhi_B02_062a_015 ! L |
(8] run0SPhil_A03_093¢c_020 8] run0SPhil_A09_105d_069 8] run0SPhil_BO3_097a_028 l
(84] run0SPhil_AD4_109a 033 [8I]run0SPhil_A10_023a 081  [8l]runoSPhil_Bo4_tosb 041 |
89] run0SPhil_A0S_099c_037 B8] run0SPhil_A11_0S1c_085 |8 run0SPhi_BOS_113a_045 | |
E]runDSPhiI_AOG_DSSa_D‘%Q 8] run0SPhil_a12_052b_097 4] run0SPhil_BO6_066b_057 E ﬂ
KN i
Nom de fichier : Jrun2CBYH100505. prj Add < .
.. Click to
Type: IAII Readable files (*.fsa, *.prj) j /
add all
File Name N Add Al |
1unD5Phi_AD1_061a_002 1 Ne——>-o"°_, samp]e
1un0SPhi_402_007b_007 L) fil
run05Phi_A03_093c_020 Remove =
run05Phi_A04_109a_033 1ies
1un05Phi_A05_093c_037
LAUD_U39c | I
1un05Phi_ADE_066a_049 MI a
1un05Phi_A07_056a_053
1un0SPhi_408_037_085 Frich
1un05Phi_A03_105d_069 inis} .
lurUSPhiI_A1U_023a_UB1 , _'ll Then cllck
Pl » Cancel o o
Finish
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2.6.2.3 Main window and other windows of interest

7. The Genotyper Main Window should open as shown in the example below.

Tun0SPhi) P61 002
1 —_— e run05Phil 61a_002.fsa [2]vellow fos1a " 7
run05Phil 61a_002.fsa |2|Red 061a . B
run05Phil 05b_004.£sa |4fBlue  J108b
run05Fhil 05b_004.£sa J4fG 105b Sample info ==
W0 b 400 S0 e 7000 G0 eooo | fogoo 1000 12000 ta00 | 1400 | ts000  tedwo | 1woen | tedoo
2000
1000
—
2 I
.
Capillary number
oge
3 — Plate Record position
* MIRU 10 f!
% unknown All peaks from 462.00 to 1115.00 bp (-6.00) in blue
x 0 (X) Highest peak at 482.00 + 10.00 bp (-6.00) in blue
4 _—ill e 01 (X) Highest peak at 537.00 = 10.00 bp (-6.00) in blue
* 02 (X) Highest peak at 590.00 + 10.00 bp (-6.00) in blue
* 03 (X) Highest peak at 643.00 + 10.00 bp (-6.00) in blue
x 04 (¥) Highest neak at 96 AN + 10 00 ho (=6 AN\ in hlue |
Sanple Info MIRU 10 [MIRU 16 |MIRU 31 [MM1000 ﬁ]
061a 03 03
§ = [T 04 03 04
005a [ 03 03
0092 04 02 03
007b 02 03 03 -
i o 5 aa ,
Cuzrrent Step Log | [showthe plot vindow 4|
check MM1000 Cui0 Run macro “check MMI000"
Macro sizing Ctis1 Run maoro Maors sang* -
6 || [|Macro rewrite table Cti2 Run macro Macro reui table” 8
Macro allele design Ctiea Run macro Wacro allele desig’
Macro final table Clikd Shou the dyelanes vindow L4|
| |clear selected dyetanes >

Hoémarrer || () & 51 © || [Emicrosoft Powerpoit - sl. | [E]Genotyper 3.7 - [Mix.. _uMxzplate 1
8. Parts of the Main Window are described below (from Genotyper User’s Manual).

Parts of the Main The following table describes the part ¢f the Main Window in the above
Window figure.

Parts of the Main Window:

Item Name Description
1 Dye/lane list Srows specific dys/lanes available for analysis.
2 Upper Srows electropherogram pots.
Graphical Area
3 Lower Srows peak abels.
Graphical Area
4 Category list Snows criteria for a group of peaks selected on

the basis of parameters you define using the
category features.

For example, dye color, size, or height.

Tabe Area Srows tabular data for created tables.
Macro list Lists the names of the macros that you have
created and can run.
7 Window Open windows for a particular Genotyper
selection Document.
buttens
Button Description

Main window
=
E

Dye/'ane List window

E Plot window
Caras

|: Category window

@ Table window

8 Step ist Contains the list of steps for the current Step Log
or the macro selected in the Macro ist.
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9. The category Window, opened by clicking

contains the allele calling

information specific for each multiplex. The example below corresponds to

multiplex 1.
* MIRU 04
* unknown
* 0 (X) Highest peak at 175.00 +
* 0 (X) Highest peak at 122.00 +
* ] (X) Highest peak at 252.00 +
* 1 (X) Highest peak at 199.00 +
* 10 (X) Highest peak at 945.00 +
* 11 (X) Highest peak at 1022.00 +
* 12 (X) Highest peak at 1099.00 +
* 13 (X) Highest peak at 1176.00 +
* 14 (X) Highest peak at 1253.00 +
* 15 (X) Highest peak at 1330.00 +
* 2 (X) Highest peak at 329.00 +
* (X) Highest peak at 276.00 +
* 3 (X) Highest peak at 406.00 +
* 3 (X) Highest peak at 353.00 +
* 4 (X) Highest peak at 483.00 +
* 5 (X) Highest peak at 560.00 +
* 6 (X) Highest peak at 637.00 +
* 7 (X) Highest peak at 714.00 +
* 8 (X) Highest peak at 791.00 +
* 9 (X) Highest peak at 868.00 +
* MIRU 26
* unknown
* 00 (X) Highest peak at 285.00 +
* 01 (X) Highest peak at 336.00 +
* 02 (X) Highest peak at 387.00 +
* 03 (X) Highest peak at 438.00 +
* 04 (X) Highest peak at 489.00 +
* 05 (X) Highest peak at 540.00 +
* 06 (X) Highest peak at 591.00 +
* 07 (X) Highest peak at 642.00 +
* 08 (X) Highest peak at 693.00 +
* 09 (X) Highest peak at 744.00 +
* 10 (X) Highest peak at 795.00 +
* 11 (X) Highest peak at 846.00 +
* 12 (X) Highest peak at 897.00 +
* 13 (X) Highest peak at 948.00 +
* 14 (X) Highest peak at 999.00 +
* 15
* MIRU 40

unknown

10

¥ O X K ¥ K X X X X X X ¥ X ¥ % %
—
W

All peaks from 102.00 to 1115.00 bp (-12.00) in blue

10.00 bp (-5.00) in blue
10.00 bp (-3.00) in blue
10.00 bp (-7.00) in blue
10.00 bp (-6.00) in blue
10.00 bp (-27.00) in blue
10.00 bp (-29.00) in blue
10.00 bp (-31.00) in blue
10.00 bp (-33.00) in blue
10.00 bp (-35.00) in blue
10.00 bp (-37.00) in blue
10.00 bp (-11.00) in blue
10.00 bp (-7.00) in blue
10.00 bp (-14.00) in blue
10.00 bp (-12.00) in blue
10.00 bp (-15.00) in blue
10.00 bp (-17.00) in blue
10.00 bp (-19.00) in blue
10.00 bp (-21.00) in blue
10.00 bp (-23.00) in blue
10.00 bp (-25.00) in blue

All peaks from 265.00 to 1115.00 bp (-5.00) in green

10.00 bp (-5.00) in green
10.00 bp (-5.00) in green
10.00 bp (-5.00) in green
10.00 bp (-5.00) in green
10.00 bp (-5.00) in green
10.00 bp (-5.00) in green
10.00 bp (-5.00) in green
10.00 bp (-5.00) in green
10.00 bp (-5.00) in green
10.00 bp (-5.00) in green
10.00 bp (-5.00) in green
10.00 bp (-5.00) in green
10.00 bp (-5.00) in green
10.00 bp (-5.00) in green
10.00 bp (-5.00) in green

(X) Highest peak at 1050.00 = 10.00 bp (-5.00) in green

(X) Highest peak at 354.00 +
(X) Highest peak at 408.00 +

(X) Highest peak at 894.00 +
(X) Highest peak at 948.00 +
(X) Highest peak at 1002.00 +
(X) Highest peak at 1056.00 +
(X) Highest peak at 1110.00 +
(X) Highest peak at 1164.00 +

(X) Highest peak at 462.00 +
(X) Highest peak at 516.00 +
(X) Highest peak at 570.00 +
(X) Highest peak at 624.00 +
(X) Highest peak at 678.00 +
(X) Highest peak at 732.00 +
(X) Highest peak at 786.00 +
(X) Highest peak at 840.00 +

All peaks from 334.00 to 1115.00 bp (-1.00) in yellow

10.00 bp (-4.00) in yellow
10.00 bp (-8.00) in yellow
10.00 bp (-49.00) in yellow
10.00 bp (-54.00) in yellow
10.00 bp (-59.00) in yellow
10.00 bp (-64.00) in yellow
10.00 bp (-69.00) in yellow
10.00 bp (-74.00) in yellow
10.00 bp (-12.00) in yellow
10.00 bp (-16.00) in yellow
10.00 bp (-20.00) in yellow
10.00 bp (-25.00) in yellow
10.00 bp (-30.00) in yellow
10.00 bp (-35.00) in yellow
10.00 bp (-39.00) in yellow
10.00 bp (-44.00) in yellow

Note: £ x bp and (- y bp) define size tolerance and size offsets (see 2.7) for allele identification, respectively;
blue, green and yellow define the dye labeling for the respective loci. The Unknown category finds and
labels any peaks that do not belong to any of the allelic bins, but are within the size range for that locus.

Unknown labels are useful hints for detection of potential problematic peaks.
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10. The Category Window also contains the information for size standard peak labeling,

common to all multiplexes.

* MM1000

FOX X K X X X X X X X ¥ X ¥ X X X ¥ X ¥ ¥ ¥ ¥ %

11. The

025
050
075
100

1000

125
150
200
250
300
350
400
450
475
500
550
600
650
700
750
800
850
900
950

(X) Highest peak at 25.00+ 0.50 bp in red
(X) Highest peak at 50.00 = 0.50 bp in red
(X) Highest peak at 75.00 = 0.50 bp in red
(X) Highest peak at 100.00+ 0.50 bp in red

(X) Highest peak at 1000.00 = 0.50 bp in red

(X) Highest peak at 125.00+ 0.50 bp in red
(X) Highest peak at 150.00+ 0.50 bp in red
(X) Highest peak at 200.00 + 0.50 bp in red
(X) Highest peak at 250.00 + 0.50 bp in red
(X) Highest peak at 300.00 + 0.50 bp in red
(X) Highest peak at 350.00 + 0.50 bp in red
(X) Highest peak at 400.00 + 0.50 bp in red
(X) Highest peak at 450.00 + 0.50 bp in red
(X) Highest peak at 475.00+ 0.50 bp in red
(X) Highest peak at 500.00 + 0.50 bp in red
(X) Highest peak at 550.00 + 0.50 bp in red
(X) Highest peak at 600.00 + 0.50 bp in red
(X) Highest peak at 650.00+ 0.50 bp in red
(X) Highest peak at 700.00 + 0.50 bp in red
(X) Highest peak at 750.00 + 0.50 bp in red
(X) Highest peak at 800.00+ 0.50 bp in red
(X) Highest peak at 850.00 + 0.50 bp in red
(X) Highest peak at 900.00 + 0.50 bp in red
(X) Highest peak at 950.00 + 0.50 bp in red

Macro Window contains information about shortcut commands (Ctrl+0, etc) to

run macros, and corresponding operation steps. These operations can be viewed by

clicking macros in this Window, and are summarized in the Table below.

Macro

Check MM 1000

Sizing

Rewrite table
Allele design

Final table

Command

Ctrl+0

Ctrl+1

Ctrl+2

Ctrl+3

Ctrl+4

Action
Labels and visualizes size standard peaks with size in bp

Labels, filters and visualizes locus peaks with size in bp (see

below), and writes intermediate result table
Updates intermediate result table after data editing
Converts sizes into alleles

Writes a final table
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12. Filtering steps in the sizing macro (operated by pressing Ctrl+1) are described below.

The “Remove labels from peaks in the size range xx to yy bp” step is the only macro

step that differs between multiplex templates.

Steps

bp

Remove labels from peaks in the size range 0.00 to 90.00

then remove labels from peaks whose height is less than

32% of the highest peak in a category’s range

labeled peak within 0.00 to 1

labeled peak within 0.00 to 1

then remove labels from peaks preceeded by a higher,

0.00 bp

then remove labels from peaks followed by a higher,

0.00 bp

Effect

Removes labels in size range below size of the smallest

amplicon in any locus in multiplex

Removes labels from SUSPECTED noise and stutter

peaks

Removes labels from SUSPECTED shoulder peaks, if

peak height is lower than allele peak

Removes labels from SUSPECTED shoulder peaks, if

peak height is lower than allele peak

Note: when PCR signals are strong and cause frequent pull-up peaks, peak filtering level can

be set to 60 % instead of 32 %, as follows:

a) Select Macro sizing from the main window, and from menu, select Macro>Edit Step.

b) Replace 32 % by 60 % in the % of the highest peak in a category’s name box, and click

Replace.

B8 Genotyper 3.7 - [Mix A Run51.gta]

check MM1000
Hacro Miz & Sizing

Ctil+0

@File Edit Analysis Category Table Views | Macro Window Help
(BJ(¥)[ run03Mara_HO1_443_013 . fs ¥ RecordSteps
@@ run03Mara_H01_443_013 fs SaveSteplog...
@ run03Mara_HO01_443_013.fs
run03Mara_H02_302_025. fs RunMacro
run03Mara_H02_302_025.fs ChangeMacro Name...
run03Mara_H02_302_025.fs Duplicate Macro...
> : : . : : : Run Linked o,
AA000.....2500......3000..... 3400......4000.....4400.....5000. . .. 000......8500.....2000.....2500.....1
J L Run Step ” l
b Jn I | | 1 Add Commenk.. 1 T T
Clear Step Log
@ B
[400]
* 10 (%) Highest peak at 735.00 £ 10.00 bp {-5.00) in gr
* 11 (X) Highest peak at 846.00 * 10.00 bp (-5.00) in gr
* 12 (X) Highest peak at 897.00 % 10.00 bp (-5.00) in gr
* 13 (¥X) Highest peak at 948.00 * 10.00 bp {(-5.00) in gr
* 14 (X) Highest peak at 999.00 % 10.00 bp {(-5.00) in gr
* 15 (X) Highest peak at 1050.00 % 10.00 bp {-5.00) in gr
* MIRU 40
Sample Info |MIRU 04 [MIRU 26 MIRU 40 MM1000 |MIRU 04 Overflow |MIRU
66 2 05 1 200
64 2 05 1 200
12 2 Not Found |1 200
109 2 05 1 200
611 3 04 1 200
11a ) nc 1 200
4
Current Step Log [ s

Clear Table
Select all color lanes
Label category peaks with the size in bp

rewrite table Macro Ctil+2
Macro Mix A allele design Ctil+3
Macro final table Elll+4ll

[Remove abels from peaks in the size range 0.00 to 151
a category's range; then remove labels from peaks |
followed by a higher, labeled peak ithin 0.00 to 3.00
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V' Remove labels from peaks in the size range

3&
2E

ES Filter Labels

Edit step then
change %

v

x|

V' Remove labels from peaks whose height is less than

highest peak in a category’s range

[V Remove labels from peaks preceeded by higher, labeled peak

within

0.00 to |300 bp

[V Remove labels from peaks followed by higher, labeled peak

within

0.00 to |300 bp

™ [Higher by at least

™ [(Higher by at least

0.00 to  [150.00
60  Zofthe
|5 %)
|5 %)
Cancel | Replace |




2.6.2.4 View, dye/lane sorting, and peak labeling options

13. From Genotyper main menu, select Views, then Display by Scan. Note: Important.

Display problems may appear if results are displayed by sizes, due to possible

inconsistencies among sizing data obtained from some capillaries.

14. Select Views from Genotyper main menu, then Dye/Lane Sorting, then select

display Sample name, Dye color, and Sample Info as criterions 1, 2, and 3,

respectively, from the pull-down menus shown below, and press OK. Note: for 3700

or 3730 systems, sorting by Lane number/Dye color/Sample Info is required for

detection of possible “cross-talk” effects (see
7000 8000 2000 10000 11000

B8 pye/Lane Sorting

Sort dye/lane list in following order:
- Precedence
1. Lane number v
2. Dye color

Sample Info v

i
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Sort order

+ Ascending
+ Ascending
(¢ Ascending
@+ Ascending

+ Ascending

Cancel

" Descending
" Descending
" Descending
" Descending

" Descending

below) between adjacent capillaries.
. 12000 13000 14000
x|




2.6.2.4a. Entering Sample Info (only when using Data Collection version 3.x)
Entering sample info is mandatory for construction final result table in Genotyper.
Unfortunately, it is not possible to enter this info in the plate record (see page 25), when using Data
Collection software version 3.x. To by-pass this problem, this info must be entered for each sample
file at the level of Genotyper. Therefore,
15. Open the Dye/Lane List window.

16. In the list, select successively each Lane for each Dye and enter the corresponding

sample name into Sample Info box in the top of the Dye/Lane window, as shown

below. Beware of clerical errors !

17. When finished, select Save As from main Menu>File, and save as your experiment

multiplex x in the appropriate folder.

ES Genotyper 3.7 - [Dye/lanes - Mix A Run51.gta] -10| x|
% File Edit Analysis Category Table WYiews Macro Window Help o |!5’|5]
Sample Info:

C |86 D

Sample Coﬁm-\
|

runl3Mara_A01_66_002.
runl3dara_A01_66_002. f=sa
runl3dara_A01_66_002. f=sa 2
runl3dara_A01_66_002. f=sa 2 Red
runl3Mara_A02_64_006.f=sa 6 Blue Enter sample
6
6

e
runl3Mara_A02_64_006. fsa Green 64 | name into Sample | 4

runl3Mara_A02_64_006.fsa Yellow 64 _]
run03Mara_A02_64_006 fsa 6 Red ¢4 | Info box for each

runl3Hara_A03_12_ 018 f=a 18 Blue 12
runl3dara_A03_12_018 . f=sa 18 Green 12 dye and fOl' eaCh

run03Mara_A03_12_018.fsa 18 Yellow 12 Sample
runl3dara_A03_12_018 . f=sa 18 Red 12

runl3Mara_A04_109_033 .fsa 33 Blue 109
runl3Mara_A04_109_033 . fsa 33 Green 109
runl3Mara_A04_109_033 . fsa 33 Yellow 109

runl3Mara_A04_109_033 . fsa 33 Red 109
runl3Mara_A0S_611_ 037 . fsa 37 Blue 611
runl3Mara_A0S5_611_037 fsa 37 Green 611 |
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2.6.2.5 Running Macros and viewing results
18. Press Ctrl+0, immediately followed by Ctrl+1, Ctrl+2, and Ctrl+3. Wait a while
until the process is finished. Nofe: These Macros can be run and their action viewed
separately.

19. An example of result is displayed below.

@File Edit Analysis Category Table Views Macro Window Help

T T T T T T T T T T T T T H T T T T
2000 3000 4000 5000 6000 7000 2000 9000 10000 11000 12000 13000 14000 i 15000 16000 17000 18000
run05Phil_#01_061a_002.fsa 2 Blue D061a
J
run05Phil_201_061a_002.fsa 2 Green 0613
2000
\)nj J 1000
run05Phil_f01_061a_002.fsa 2 Yellow 0613
3000
{2000
1000
run05Phil_201_061a_002 fsa 2 Red  0B1a
400
L
200
" lilLL,,L_Lml_LllJIIJI
# [ [ [Bé0] [eoo] (6] [roo] | [eoo] [sse] [ooo] oED)
(&%) [foe0)
o]

run0SPhil_CO1_105b_004.fsa 4 Blue  105b

3000
2000
1000

Ei———

run05Phil_C01_105b_004.fsa 4 Green 105b

20. When using a PC Genotyper version, a bug in plot display appears when

analyzing many sample files in a single template. To overcome it, dye/lanes must

be analyzed by halves. Therefore, click the Dye/Lane Window button, then select
one first half of the dye lanes as shown below, by clicking the first Dye/Lane and

then Shift+clicking the last Dye/Lane. Notice the last sample of this half.

7 Genotyper 3.7 - [Dye,/lanes - Mix 2 template Gt3130XLPOP4.gta,
G0 Fle Edt Analysis Category Table Views Macro Window Help

[

|

C06_1025_050.fsa 50 Blue 102a
6_102a_050. fsa 50 Green  102a
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2.6.2.6 Verifying size standard assignation and peak information

—1

== Genotyper 3.7 - A

_Pesk; Scan 3867 Size 637.73 Height 2962 Avea 52362 Category: MIRU 10:03 |
yiuy T T =t T '

21.

22.

23.

For each lane/capillary, verify that the size standard assignation is correct, i.e. all
peaks within the analysis range (defined by data points in GeneScan analysis, see
2.5.2.2) must be labeled correctly as indicated in the example below.

Verify the presence of allele label for each colour. Unless some clonal variant
subpopulation or mixed DNA population are present (see below), one label is

expected per color. If pull-up peaks (see 2.6.2.7.2) are too frequent, change the

peak filtering level in the sizing macro (see 2.6.2.7.2) and rerun macros as

above.

Peak information, including the positions in scan numbers, the size in bp, the peak
height and area, and the corresponding allele (category), can be visualized for each
color detected a capillary, by placing the cross-hair cursor on the peak of interest as

shown below.

m S LAY DL BULLEL A UL B |
7 T T 0 14000 15000 16000 17000 18000
runDSPhil_#01_061a_002.fsa 2 Blue 0613 x
Peak info 2000
R A"______J|" 000
S Use pointer to - 6]
_ visualize peak
runD5Phil_#01_061a_002.fsa 2 Green .
info
2000
\J~ﬂ J 1000
run05Phil_#01_061a_002.fsa 2 Yellow 061a
Fao00
F2000
F1000
run05Phil_”01_061a_002.fsa 2 Red 061a
[ | Fooo
F200
] -blna-uL-ni--AJ\4—v’\--l«a“ i | l 1» i l J | I —«gl—AA-J O
0 [ [ (o0 [or] [es0] (o] | [eoo] [eso) o] ) \ N
125 475 750 [1000] . .
[F00] Verify size
run05Phil_CO1_105b_004.fsa 4 Blue 105b standard peak
' assignation
o l -
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2.6.2.7 Detecting and removing Genotyper labels from problematic peaks

Occasionally, size standard assignation may be incorrect. Consequently, sizes/alleles are not
assigned correctly for PCR products.

In addition, despite filtering by using the sizing macro, various kinds of artifactual peaks
may be labeled. Such peaks include:

1) “Pull-up” peaks, resulting from spectral overlap from another dye. Such peaks may
result from the presence of large amounts of a particular dye-labeled PCR product, or
from sub-optimal spectral calibration, or from both causes.

2) Peak shoulders or "mirror” peaks in a same dye. Such peaks result from the presence
of large amounts of a particular dye-labeled PCR product, and are therefore often
associated with pull-up peaks in other dyes.

3) Spurious peaks. Such peaks are often thin peaks, which can be observed at a same
position across several dyes.

4) Peaks resulting from fluorescence cross-talk between flanking capillaries (on 3700

or 3730 sequencers). Such peaks result from the presence of very large amounts of

PCR products in a proximal capillary. They should not observed on 4-, or 16-
capillaries 3100/3130 sequencers.
5) Stutter peaks, classically caused by slippage of the polymerase enzyme during PCR.
Importantly, peaks of types 1) to 4) are frequently tagged with “unknown” labels, as their

size do not belong to any of the allelic bins. Thus, the presence of “unknown” labels particularly

prompts for attention.

However, this rule is not systematic, as some false peaks can fall into an allelic bin by

chance, and can therefore be tagged with allelic labels.

Labels from all types mentioned above should be removed, according to algorithms

explained below.
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The procedure for label removal is the following:
1. Place the cross-hair cursor on the peak of interest. The vertical peak locator will be
aligned with the midpoint of the peak.
2. Click once to remove the label from any incorrectly sized, artifactual, or stutter peak.
2.6.2.7.1 Incorrectly sized peaks
If size standard assignation is incorrect for results from a capillary, i.e. if peaks within the
analysis range (defined by data points/scan numbers defined in GeneScan analysis parameters, see
2.5.2.2) are not labeled correctly, sizes/alleles will not be assigned correctly for the corresponding
PCR products. Such a problem may for instance happen consecutively to a sample injection
problem, resulting in low or absence of size standard peaks and incorrect size standard assignation
to background signals, as shown in the example below (in this case the peak height detection
threshold was set to 50).
1. Inspect the size standard label pattern.

2. In case of size assignation problems, remove the labels, corresponding to either

unknown or apparently recognized alleles, from all PCR product peaks from the

same capillary.

run05Phil_B04_108b_041 fsa 41 Blue  108b

run05Phil_B04_108b_041 fsa 41 Green 109b

w Ao - oo

runD5Phil_B04_108b_041.fsa 41 Yellow 109b

run05Phil_B04_108b_041.fsa 41 Red  109b

T mmuuwwwmww b m}ﬁuuwwww it WWMNWWW i

--‘-m-mm--‘- -*-WE- (@) Em] i)
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2.6.2.7.2 Pull-up peaks

“Pull-up” peaks result from spectral overlap from another dye within a same capillary. They
can be diagnosed, as they usually appear as peaks exactly co-migrating with a strong peak labeled
with another dye.

Diagnostics is especially facilitated when 1) pull-up peaks are labeled as “unknown”, and 2)
another peak tagged with the same dye is labeled as a recognized allele, and 3) the causative peak
labeled with a different dye displays itself shoulder or mirror peaks indicative of signal saturation,

as in the example shown below.

@Flle Edit Analysis Category Table Views Macro Window Help
Peak: Scan 8985 Size 586 02 Helqht 5335 Area 90703 Category: MIRU 31:02

T T T T T T
2000 3000 4000 6000 BDOD 7000 8000 9000 10000 11000 12000 13000 14000 15000 16000 17000

| i ] NN
o WRNTN | S| | YN N 3
Ao G [ () el i i o B T
[t000]
.
nnOSPhI_E11 0519 087 fsa 87 Blue 0519 o _o===77 Causatlve peaks
——————— -
_
‘ P
Lam )t I z /
unknouEl unknown P /
53] e ¢
il /
run05Phil_E11_051g_087 fsa 87 Green 051g P ll k
ull-up peaks
p p 6000
4000
unuﬂl h o | AL A | WA § [ o
runD5Phil_E11_051g_087 fsa 87 Yellow 051g
3000
6000
4000
2000
run05Phil_E11_051g_087 fsa 87 Red  D51g
(6000
| 4000
2000
_.LM_J Lo Y N S S 1 | ———
fon] o] (300 (o) (ro) (0] (o] e o e
475 [1000]

1. Systematical observation of pull-up peaks caused by strong genuine PCR

products, is indicative of excess of PCR products. In this case, reduce genomic

DNA concentration, PCR cycle numbers, or dilute PCR products before addition to
the loading mix.

2. Systematical observation of pull-up peaks, even when the heights of causative

true peaks are small, is indicative of sub-optimal spectral calibration. Re-

perform spectral calibration.
3. More generally, labels from co-migrating, potential pull-up peaks can be detected

and interpreted according to the algorithm shown in Figure 16.
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Figure 16 Algorithm for interpretation of potential pull-up peaks

Potential pull-up peak labeled as unknown ?

Inspect for presence of labeled peaks, tagged with different
dyes, co-migrating within a same capillary.

Note: such height

Place cross-hair cursor on peaks of interest to verify
respective peak information, including size and heights.

verification is important
as height scales (on right
part of display panel)

Label
—| this other
peak

Remove label
from pull-up peak

Likely pull-up |
peak. Remove
label

Potential causative peak strong ?
(especially presence of shoulder or
mirror peaks ?)

may differ between dyes.

Other type of artifactual peak
/spectral calibration problem.

Likely genuine PCR product co-migration (see
further). Do simplex PCR to confirm.

Using cursor, check
potential presence of non-
labeled allelic peak with
same dye.

Other peak with same dye labelable as allele ?

No

If no at step (*). For more confidence, check

PCR of true allele failed.
Remove label from pull-up
peak

if peak is at bin limit and if pattern is
suggestive of pull-up (see above example)
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2.6.2.7.3 Peak shoulders or mirror peaks

The presence of large amounts of a particular dye-labeled PCR product may cause the
appearance of shoulders besides the genuine allelic peak. Furthermore, so-called mirror effects may
occur, resulting in apparent and typical digging of the central part of large peaks, and even apparent
reduction of the peak boundaries (see example below).

In most cases, the boundary with the lowest apparent size in bp is labeled as unknown, while

the boundary with the largest size in bp is recognized as a true allele. However., in extreme cases.

the two boundaries may be separated by apparent sizes as large as one repeat length, and may

thus appear as two independent allelic peaks at first glance. Therefore, the diagnosis of such

peaks is also based on their shape, and with frequent association with the presence of pull-up peaks

in other dyes.

== Genotyper 3.7 -

@ File Edit Analysis Category Table Views Macro Window Help
Peak: Scan 8985 Size 586.02 Height 5335 Are_ar 90703 Categorv: MIRU 31:02
T

T T T T T t T T T T T T T
2000 3000 4000 5000 6000 7000 8000 9060 10000 11000 12000 13000 14000 15000 16000 17000
il

L

1 I O U A U = o we e s e s s ot Y O
EE{ S| 5 ﬁii*

(]

runD5Phi_E11_051g_087.fsa 87 Blue  051g

[1000]
Epiofic]
]
. Shoulders or
run0SPhil_E11_051g_087 fsa 87 Green 051g

mirror peaks Fs000
“L&_A.‘h N VRSO APIR W \ Lot . | ) 2 F-2000

Abnormal

shape \

e
—
]
run0SPhil_E11_051g_087 fs3 87 Red  051g

| ‘ I T W S W Lloddod b |4
475 [1000]

run05Phil_E11_D51g_087 fsa 87 Yellow 051g

|§I-.-

1. Remove labels from obvious peak shoulder or mirror peaks, initially assigned as
unknown.

2. Check the presence of mirror peaks with abnormal shapes as seen above, initially
assigned as alleles. Remove their labels.

2.6.2.7.4 Spurious peaks
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Spurious peaks appear as thin peaks, that may be observed at a same position across several

dyes within a capillary. It may be caused by the presence of a bubble during migration.

300
600
l 400
200
AL " Lo . (
urnoin]

Spurious peaks

1

{900
600

l 300
AL vl 2 L

[ufknoujn]
(3000
2000
l 1000

¥ |II.HHIV

1. Check for the presence of any labeled thin peaks, observed at identical positions

i
14

across all dyes.
2. Remove their labels.
2.6.2.7.5 Cross-talks between flanking capillaries (for 3700 and 3730)
Artifactual peaks may occur in a capillary, when very large amounts of PCR products are
present in the adjacent capillary (see example below). This phenomenon is described as
fluorescence cross-talk. It is similar to “contamination” effects, which may be seen between

adjacent gel lanes when using a 377 sequencer. Cross-talk effects may be observed on 96-

capillaries 3700 or 3730 sequencers, but should not observed on 4-, or 16-capillaries 3100

sequencers.
1. Compare patterns from immediately adjacent lanes/capillaries
2. Check for the possible occurrence of exactly co-migrating peak patterns, between a
lane containing labeled weak peaks and the immediately proximal lane (see below).

3. Remove the corresponding labels, if any.
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2.6.2.7.6 Stutter peaks

As indicated in 2.3.3, stutter peaks can be easily diagnosed, as they appear most often as a
regular ladder of much lower intensity peaks (see example A below), corresponding to sizes of PCR
fragments that lack one or more repeats, or more rarely that contain one or more additional repeat.
Therefore, as for electrophoretic analysis using agarose gels, the positions of stutter peaks can be
used to confirm the allelic assignation of the principle fragment (see point 5 in 2.3.2).

However, sub-optimal amplification of some loci, especially with larger repeat numbers,
may sometimes result in stronger intensities of stutter peaks (example B). Exceptionally, band
ladder with no clearly sharpest band can occur, preventing any allelic assignation (example C).

Based on analysis of appropriate controls, we have determined a rule for correctly
distinguishing true alleles from stutter peaks as follows:

1. The true allele is assigned as the peak having the highest repeat number, beyond

which a sharp decrease is observed in heights of further stutter peaks (if any). If

further stutter peaks are present, they must be uniformly small.

2. Remove labels from other peaks, if any.
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3. If a “bell-shaped” distribution of band intensities is observed without any clear sharp

band at the extremity of the ladder, remove all labels and re-amplify.

Example A: usual stutter pattern

Stutters are indicated by arrows

7 - [Plots - Mix 1 template Gt3100POP4.gta]

aalysis Category Table Views Macro Window Help
1 7878 Size 430.65 Height 491 Area 11349 Categorv: MIRU 26:03
50 200 250 300 350 400 450 SO0 S50 60O 650  FOD 750 800 850 900 950 1000 1050 110/

¥ ¥

X L.
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[

Example B: more complex stutter pattern

Stutters are indicated by arrows. The corresponding locus (VNTR 1982) is not included in our panel.

B100simplex.gta] E =8|
dacro Window Help =181 x|
ight 2278 Area 41260 Category: VNTR 45:05
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Example C: non-interpretable stutter pattern

The corresponding locus (VNTR 1982) is not included in our panel.
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2.6.2.8 Adding labels to true alleles

Due to the label filtering process, true alleles may occasionally not be labeled. This can

typically occur when some intense pull-up peaks are observed. In this case, because of the sizing

macro parameters, true alleles with a peak height less than 32% of these pull-up peaks will not be

labeled. The corresponding peaks must then be labeled manually.

60



In such conditions, because of disproportionate impact of pull-up peaks on the plot

scale, these true alleles might remain unnoticed, especially when they correspond to large

repeat numbers. Therefore, particular attention must be paid to detect them.

1. When intense pull-up or other artifactual peaks are present, inspect the plot patterns
according to the algorithm in Figure 16, by moving the cursor along the whole
analysis range to facilitate detection of potential true alleles.

2. Taking into account Place the cross-hair cursor on the peak of interest. The vertical
peak locator will be aligned with the midpoint of the peak.

3. Click once to add a label to the true peak.

4. Press Ctrl+3 to change the size label into an allele label.

2.6.2.9 Genuine co-migration between PCR products tagged with different dyes

Depending on the polymer used, nearly exact co-migration of two genuine PCR products
labeled with different dyes can occur within some multiplex (e.g. allele 2 for loci 47 and 52 in our
conditions). This can be predicted, after size calibration and application of appropriate size offsets,
from comparison of the allele-calling table between the respective loci within the different
multiplexes. However, it is sometimes to distinguish genuine co-migration from pull-up effects

1. To distinguish between these two possibilities, use the algorithm in Figure 16.
Allelic labels can be assigned only if both respective peaks have moderate heights.

2. In case of doubts, re-amplify the two loci by simplex PCR, and analyze them
separately.

2.6.2.10 Genuine double alleles

After application of the filtering process described above, genuine double alleles can be
observed in certain cases. If 2 alleles are concordantly observed in several independent MIRU-
VNTR loci for a given sample, this indicates the presence of a mixed DNA population in this
sample. This mixed population can result from a true mixed infection, or from culture or DNA

contamination.
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In contrast, the occurrence of 2 alleles is observed in a single locus rather suggests the
presence of a given allelic variant within a clonal isolate.
2.6.2.11 Viewing and analyzing the second half of the capillary lanes

If applicable, the second half of the capillary lanes can be analyzed according to the same
procedure as described above.

To select this half, click the Dye/LLane Window button, then select the appropriate dyes, by
clicking the dyes from the first lane and then Shift+clicking the dyes from the last lane. Note: when
using a 96-capillary system, include also the last sample from the first half, to control the
occurrence of potential fluorescence cross-talks.
2.6.2.12 Final sorting by file names

After analysis of all capillaries, all sample files should be sorted by file names, as indicated
below. This mode of final sorting choice is more reliable and convenient to compare result tables
from different analysis runs, among which sample plate mappings are not necessarily identical.

1. To select all samples, click the Dye/Lane Window button, then press Ctrl+A to
select all lanes.

2. From Genotyper main menu, select Views, then Dye/Lane Sorting, then select
Sample Name and Dye Color from the first and second pull-down menus,

respectively, both in ascending order, and then press OK. Note: this sorting can also

be performed after the creation of the final results table, by selecting Table from the
main menu, then Sort Table, and selecting Sample Info from the first pull-down
menu.
2.6.2.13 Creating final results tables and verifying results
Final results tables (see example below) are created using a macro called “final table” in the
Genotyper templates. These tables are used to check, and subsequently export the results.
Columns of interest in this final table include the following information:

- Sample information
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- Peak label information for the 3 loci for each sample. The expected information

corresponds to alleles. In contrast, “Unknown” tags are unexpected and prompt for

attention. “Not Found” tags are displayed when no label/result could not be assigned for
some loci.

- “Overflow” status for each locus. “Check” tags (see below) indicate the presence of
two or more alleles in a given locus, which is normally unexpected and prompts for

attention.

B8 Genotyper 3.7 - [Table - Mix 2 template Gt3130XLPOP4.gta]
File Edit Analysis Category Table Views Macro Window Help

Sample Info |[MIRU 10 |MIRU 16 |MIRU 31  |MM1000 |MIRU 10 Overflow |MIRU 16 Overflow |MIRU 31 Overflow |
061a 03 03 02 075 \
007b 02 03 03 075 |
093c 03 02 03 075 \
109a 04 02 03 075 |
099¢c 03 04 03 075 :
066a 05 03 03 075 :
056a 04 03 03 075 !
097f unknown Y [02 03 075 check ) !
105d 03 03 075 — |
023a 05 03 03 075 ]
051c 05 03 03 075 ]
052b 03 02 03 075 ]
105a 03 02 03 075 ]
062a 05 03 03 075 ]
097a 03 04 03 075 |
109b Not Found |[Not Found |Not Found |075 |
113a 03 03 04 075 )

To create a final table and verify the results, proceed as follows:

1. Make sure that all lanes are selected in the Dye/Lane Windows.

2. Press Ctrl+4.

3. Click the Table window button.

4. If any “unknown” or “check” tags are present in locus or locus overflow columns,
respectively, click the corresponding “sample info” cell to visualize the peak
patterns.

5. If appropriate, remove labels as described in 2.6.2.7.

6. Update the table by pressing Ctrl+4.

7. When all results are checked, select File from the main menu, then Save as

Gt Results mixz runx in an appropriate folder.
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The following image shows verification of the sample with “unknown” and “check” labels
in the example above. In this case, the presence of these tags were indicative of a pull-up peak with

the blue dye, clearly caused by a strong peak with the green dye.
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2.6.2.14 Exporting final table to Excel
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I. From the main menu, select Table, then Export to File, and Save as
Results mixz_runx.

2. From Excel main menu, select Open, then All Types of Files.

3. Import the table, by clicking twice Next, and then Finish.

2.7 Size offset calibration

Differences in relative migration can occur between the size standard and the amplicons on
the polymer depending on the polymer used for electrophoresis, and on the locus. In some loci,
these differences can be fixed, or while in others it increases linearly upon the number of repeats.

Also depending on the locus, offsets may be negative or positive. Therefore, it is essential to take

this effect into account, otherwise allelic assignation in terms of actual repeat numbers will be

wrong.
Application of size offsets in the Genotyper allele calling information correct these

differences. These offsets are determined experimentally, by using reference PCR products with
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alleles and sizes pre-determined using genomic data (e.g. from H37Rv), sequence analysis, or by

using agarose gel.

Using identical electrophoretic conditions (i.e. essentially the same polymer and run

temperature), we have observed that differences in size offsets are minimal for most loci between

different sequencers of a same or comparable type (i.e. between 3100s, or between a 3100 and a

3130 XL). However, more important differences are seen with a few loci. Therefore, size offsets

must be verified experimentally.

I.

Select reference PCR products to cover the allelic range in the different loci, in order
to determine if offsets increase upon repeat numbers. Alternatively, using stutter
peaks from large alleles can to reduce the number of analyses.

Using the allele calling information in the Genotyper templates, compare the sizes
observed by capillary electrophoresis with those predicted from sequence analysis,
or from alleles carefully pre-determined by electrophoresis using agarose gels.

In Genotyper, click the Category Window button.

If the size offset is fixed upon repeat numbers, select all alleles/categories in the
locus of interest, then select Category from the main menu, and Offset categories.
If the size offsets differ upon repeat numbers, select allele/categories separately.
Introduce the corresponding offsets.

When all offsets have been introduced, save the new template with a different name.

These new templates can now be used for MIRU-VNTR analysis on your sequencer.
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4 Appendixes

4.1 Conventional and alias designations of MIRU-VNTR loci

MIRU-VNTR convention®  Alias 1 Alias 2

154 MIRU 02
424 VNTR 42
577 VNTR43  ETRC
580 MIRU 04  ETRD
802 MIRU 40
960 MIRU 10
1644 MIRU 16
1955
2059 MIRU 20
2163b QUB-11b
2165 ETRA
2347 VNTR 46
2401 VNTR 47
2461 VNTR 48  ETRB
2531 MIRU 23
2687 MIRU 24
2996 MIRU 26
3007 MIRU27  QUB-5
3171 VNTR 49
3192 MIRU31  ETRE
3690 VNTR 52
4052 QUB-26
4156 VNTR 53 QUB-4156¢
4348 MIRU 39

"MIRU-VNTR loci are listed according to their position in kbp on the H37Rv genome
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4.2 PCR primer sequences

Multiplex  Locus Alias Repeat unit length, bp' PCR primer pairs (5° to 3°, with labeling indicated®)
Mix 1 580 MIRU 4 77 GCGCGAGAGCCCGAACTGC (FAM)
GCGCAGCAGAAACGCCAGC
2996 MIRU 26 51 TAGGTCTACCGTCGAAATCTGTGAC
CATAGGCGACCAGGCGAATAG (VIC)
802 MIRU 40 54 GGGTTGCTGGATGACAACGTGT (NED)
GGGTGATCTCGGCGAAATCAGATA
Mix 2 960 MIRU 10 53 GTTCTTGACCAACTGCAGTCGTCC
GCCACCTTGGTGATCAGCTACCT (FAM)
1644 MIRU 16 53 TCGGTGATCGGGTCCAGTCCAAGTA
CCCGTCGTGCAGCCCTGGTAC (VIC)
3192 MIRU 31 53 ACTGATTGGCTTCATACGGCTTTA
GTGCCGACGTGGTCTTGAT (NED)
Mix 3 424 42 51 CTTGGCCGGCATCAAGCGCATTATT
GGCAGCAGAGCCCGGGATTCTTC (FAM)
577 43 58 CGAGAGTGGCAGTGGCGGTTATCT (VIC)
AATGACTTGAACGCGCAAATTGTGA
2165 ETR A 75 AAATCGGTCCCATCACCTTCTTAT (NED)
CGAAGCCTGGGGTGCCCGCGATTT
Mix 4 2401 47 58 CTTGAAGCCCCGGTCTCATCTGT (FAM)
ACTTGAACCCCCACGCCCATTAGTA
3690 52 58 CGGTGGAGGCGATGAACGTCTTC (VIC)
TAGAGCGGCACGGGGGAAAGCTTAG
4156 53 59 TGACCACGGATTGCTCTAGT
GCCGGCGTCCATGTT (NED)
Mix 5 2163b QUB-11b 69 CGTAAGGGGGATGCGGGAAATAGG
CGAAGTGAATGGTGGCAT (FAM)
1955 57 AGATCCCAGTTGTCGTCGTC (VIC)
CAACATCGCCTGGTTCTGTA
4052 QUB-26 111 AACGCTCAGCTGTCGGAT (NED)
CGGCCGTGCCGGCCAGGTCCTTCCCGAT
Mix 6 154 MIRU 2 53 TGGACTTGCAGCAATGGACCAACT
TACTCGGACGCCGGCTCAAAAT (FAM)
2531 MIRU 23 53 CTGTCGATGGCCGCAACAAAACG (VIC)
AGCTCAACGGGTTCGCCCTTTTGTC
4348 MIRU 39 53 CGCATCGACAAACTGGAGCCAAAC
CGGAAACGTCTACGCCCCACACAT (NED)
Mix 7 2059 MIRU 20 77 TCGGAGAGATGCCCTTCGAGTTAG (FAM)
GGAGACCGCGACCAGGTACTTGTA
2687 MIRU 24 54 CGACCAAGATGTGCAGGAATACAT
GGGCGAGTTGAGCTCACAGAA (VIC)
3007 MIRU 27 53 TCGAAAGCCTCTGCGTGCCAGTAA
GCGATGTGAGCGTGCCACTCAA (NED)
Mix 8 2347 46 57 GCCAGCCGCCGTGCATAAACCT (FAM)
AGCCACCCGGTGTGCCTTGTATGAC
2461 48 57 ATGGCCACCCGATACCGCTTCAGT (VIC)
CGACGGGCCATCTTGGATCAGCTAC
3171 49 54 GGTGCGCACCTGCTCCAGATAA (NED)

GGCTCTCATTGCTGGAGGGTTGTAC
*Based on the allelic diversity of the MIRU loci observed in M. tuberculosis
® locus 4 in clinical isolates contains an additional invariable MIRU of 53 bp in terminal position of the repeat array. Locus 4052
(QUB-26) may display limited variations in repeat unit length
¢ Compared to Supply et al. 2001, J. Clin. Microbiol., 39, 3563-3571, HEX labeling has been replaced by VIC labeling
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4.3 Reagent and material references

Reagent/Material Manufacturer
ART 10 Pipet Tips ART
ART 200 Pipet Tips ART
ART 1000 PipetTips ART

Thermo-Fast 96, non- ABGENE
skirted plates
Adhesive PCR Film ABGENE
Hot Star Taq QIAGEN
Polymerase
DNTP set ROCHE
Unlabeled Eurogentec
Oligonucleotides
FAM-, VIC-, NED- ABI
labeled oligonucleotides
(lyophilized)
Mapmarker1000-Rox
PCR 20 and 100 bp low SIGMA
ladder set
FG,Hi-Di Formamide ABI
3100 POP-4 ABI
Semi-Skirted PCR SORENSON
Plates
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Reference
2139
2069

2079E
AB-0600

AB-0558
203205

1969064
OliGold

450007

EUROGENTEC MW-0195-

80Rox
D-7808

4311320
4316355

35800

Packaging
10 trays
10 trays
8 trays
25 plates

100 sheets
1000U

4x25 pMol
20 nmol

10 nmol

400 pl
25 pg each

25 ml
7 ml
25 plates/ pack



llary electrophoresis (see text).

ing capi

standard MIRU-VNTR loci.

Note: predicted allelic sizes below are those observed using agarose gel electrophoresis. Offsets
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Locus MIRU 02 MIRU 04 MIRU MIRU 16 MIRU 20 MIRU 23 MIRU 24 MIRU 26 MIRU 27 MIRU31 MIRU39 MIRU 40 VNTR 42 VNTR43 VNTR 1955 VNTR2163b ETRA VNTR 46 VNTR47 VNTR48 VNTR 49 VNTR3690 QUB-26 VNTR 53
Convention 154 580 96! 1644 2059 2531 2687 2996 3007 3192 4348 802 424 577 1955 2163 2165 2347 2401 2461 3171 3690 4052 4156

H37Rv-Ra genotype 2 3 3 2 2 6 1 3 3 3 2 1 2 4 2 5 3 4 2 3 3 5 5 2
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4.5 Alternative PCR conditions for Mix 5

The table below includes alternative PCR conditions that can reduce stutter peaks observed
with large alleles of locus 4052, especially in multiplex PCR. In this case, the Multiplex PCR kit

(Qiagen, Hilden, Germany) is used with DMSO, and NOT the Hotstart Qiagen kit with Q solution.

Volumes (ul) for the multiplex premix of Mix 5

mix 5
Loci 2163b- 1955-
4052
H20 4,6
Multiplex PCR 10
Master Mix 2 X
DMSO 1
Primers EACH? 0,4
Total premix 18

* Six in total, i.e. one forward and one reverse primer for each of the 3 pairs. Initial concentration of 14
pmol/ul for unlabeled and labeled primers for locus 2163b; 4 pmol/ul for unlabled and labeled primers of
locus 1955; 50 pmol/pl for unlabled and labeled primers of locus 4052. See appendix 2 for primer sequence
and labeling.
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