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Introduction

> In South Africa, a staggering number of bodies remain unidentified.

requires the following: [2]

> DNA profiling is crucial for identification when visual identification is

0 Large-scale sequence-based population data to
facilitate statistical DNA profile interpretation.
e A workflow that is internally validated against the

manufacturer’s criteria of acceptance.

> To lower the cost associated with large-scale databasing, an optimised

direct-PCR approach for crude swab lysates was investigated. This

Preliminary Results
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n An optimised direct-PCR approach

impossible due to decomposition or burns [1]. I
> Traditional DNA profiling methods using capillary electrophoresis (CE) S o
provide limited success for challenging forensic samples from ‘%
decomposed or burnt remains. % 50 )
> Massively parallel sequencing (MPS) is able to overcome these % o . s .
limitations, as well as improve discriminatory power, but implementation :
o — . .
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Figure 3. A box plot illustrating a significant increase in success
rate of sequence-based DNA profiles generated for direct-PCR

samples after optimisation (p < 0.05).

e Population study,:

Preliminary results from the sequence-based population study

allowed for the comparison of length and sequence-based

alleles for autosomal STR markers.

project will aim to provide the basis for implementation of the MiSeq 60
FGx™ workflow. o
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Figure 1. The MiSeq FGx™ workflow. The ForenSeq™ DNA Signature Prep kit is used to Figure 4. A bar plot illustrating a clear increase in the number of alleles obtained
prepare libraries for sequencing on the MiSeq FGx sequencer. The analysis of data is _ through sequence-data ( MPS), compared to length-based data (CE). This plot is
automated and integrated into the workflow. based on a subset of 150 individuals from the South African population.

Experimental Approach

Optimise a direct-PCR approach
First-time success rates of direct-PCR

samples were sub-optimal and required
optimisation prior to commencing a large-

scale population study

0 Cold case application

The workflow was applied to a cold case
involving unidentified human remains by

determination of ancestry, hair and eye colour
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Carry out population study

Buccal swabs were collected from
500 unrelated South Africans to
generate a sequence-based allele

frequency database

e Internal Validation

The workflow was internally validated
for forensic casework and reference

samples

Figure 2. Experimental approach for implementation of the MiSeq FGx™ workflow.

Discussion and ongoing work

> This project represents the first forensic sequence-based
data for the South African population.

> An optimised and streamlined approach for processing
direct-PCR samples with the MiSeq FGx™ workflow was
achieved.

> Preliminary results from sequence-based population data
showed that sequence-based DNA profiles capture a large
amount of variation for improved discriminatory power.

> Further experiments towards implementation will involve the
internal validation of the MiSeq FGx™ workflow for reference

and casework samples.
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