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Abstract

The Fragment Analysis Research Group (FARG) has organized a study to investigate laboratory
protocols for multiplexing fluorescently-labeled markers that amplify microsatelite regions from
human DNA templates using PCR. By amplifying more than one marker in a single PCR reaction,
laboratories can reduce their reagent expenses s wel as the time spent setting up reactions for

five markers in a single PCR (pre-PCR multiplex), or (2) PCR the markers individually, and pool the
amplicons before analyzing them in a single gel lane o capillary (post-PCR multiplexing)
Prticpants reported both the conditonsthey used for camying ol thelfPCR and the llee sizes
(in base pairs) for the five microsatelite markers obtained following electrophoresis of the PCR

other service facilties to optimize multiplex

urvey's results so that other laboratories might learn helpful hints as well as possible pitfalls
associated with trying to simultaneously carry out PCR involving multiple primers. Results from
the study are reported in this poster.
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+PCR primers are fiuorescently labeled and amplify the following five microsatelite markers:
D8S556 (hex), DB5504 (fam), DES260(fam), D7S517(fam), D7S550 (fam). CEPH DNAS used
were 1331-01 & 1331-02.

»Participants are allowed to use their own PCR conditions. The FARG suggested the fallowing

reagent for multiplexing al five markers in a single 10 ul PCR (quantities are final
concentrations in PCR tube):

PCR Buffer x

sMgci2 25mm

SaNTPs. 025 mM

sPolymerase 0.05 U/ul

SPrimers (forward & reverse) 0.5 uM DBSSS6 & DBSS04; 0.125 uM DBS260 & D7S550;
0.25 uM D75517

SCEPH Template 60ng

»The PCR thermocycling program depicted below was suggested, but participants were encouraged
t0 use their own protocols.
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Results

Instruments used

Sequencers represented included 30 entries using slab gel models
(R61%577 i ABI 375 and 27 onris using capilay(CE) models 81 3101
ABI 3100, ABI 3700, and APE MegaBase).
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ig. 3: A genotyper electropherogram of sample 1 (CEPH 1331-01) and sample 2
(CEPH 1331-02) for the 5 markers tested by FARG study 2002 participants. The
markers used for the study included one marker with a HEX label and four markers
with FAM labels. The table beiow the figure shows the alleic differential value for
each marker and sample. The differential value was used in the analysis of results.
to determine if the markers were correctly identified
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Fig. 6: Success by Pre or Post PCR
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~Participants were asked to report the PCR conditions they did use by fillng in the relevant sections
of the questionr
e

Fig. 4: Success by Marker
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Table 1 shows the PCR programs used by the participants of FARG study 2002
Program 1 was the in-house program given to the participants of the study.

Allele Calling Success Based on PCR Program

Total Alleles Called (%)
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‘Thermocycling Program

o
For Pre-PCR multplexing

For Post-PCR multiplexing

Conclusions

“Fifty-three percent of survey participants used slab-gel
based instruments to do their analyses - the remainder
used capillary-based instruments. Ninety-three percent of
the instruments used were made by Applied Biosystems.

+n general, it appeared that participants using capillary
instruments obtained the correct allelic differential values
more often than did participants using slab gel
instruments.

“For PCR template 1331-01, only 1 entry reported the
correct allelic differential for all five markers; for template
1331-02, 4 entries were successful in reporting all five
marker differentials. High failure rate to correctly call all
five markers was directly correlated with failure rate to
correctly call alleles for marker D8S

“For both CEPH samples, all participants were most
successful calling marker D8S504, and least successful
calling D8S556.

+For either CEPH sample, those markers possessing an
allelic differential of O bp (homozygous) were called more
successfully than heterozygous markers.

“Nearly three-quarters of the submitted entries were
analyzed by pre-PCR multiplexing; the remainder were
multiplexed post-PCR. Overall success in determining the
correct allelic differentials of the five markers appeared to
be similar using either multiplexing methor

¥Of the 8 thermocycling programs reported, two were
single 3-step programs, and six were “back-to-back” 3-
step programs. It could not be distinguished that the
single 3-step programs were more successful than the
3-step programs in determining allele calls. The six
dual 3-step programs were similar to one another, and to
the program nitially suggested by FARG to participants -
with one exception. It appeared that those dual 3-step
programs (# 1 & 2) that contained a 12 min initial
denature step (necessary to activate "hot start’ Taq)
resulted in fewer allele determinations overall than those
that had only a 1-2 min initial denature.

vAnecdotally, pre-PCR multiplexes require a significant
investment of time to optimize, but allow quicker analysis
of multiple markers in a single lane/capillary than via post-
PCR multiplex analysis. The investment of time could be
justified if the same muitiplex is carried out frequently
and/or for a large number of samples.
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