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Short tandem repeats (STRs) are targeted in DNA profiling to achieve
forensic human identification.! Allele frequencies from the general
population are needed to calculate the probability of a DNA profile
matching a random individual by chance.?!

STRs located on the X-chromosome (X-STRsS) are particularly useful
in complex kinship and deficiency paternity testing.?= However, X-STR
allele frequency data Is not yet available for the South African
population.

AIM: Generate X-STR data for the South African population using the
Investigator Argus X-12 QS kit (Qiagen, Hilden).

Introduction

* A total of 781 unrelated
South African individuals
(collected from each of the
four population groups and
across all nine provinces)

*Ethics: HREC 136/2022

Data Analysis

GeneMapper®
ID-X Software
Version 1.5

e StatsX v2.0

*Arlequin v3.5.2.2

Cohort Samples

Extracted DNA: blood,
buccal or mouth rinse

Lysate: Promega
SwabSolution/Qiagen
STR GO! lysis buffer

Materials and Methods

J

« Samples from 264 female and 517 male South African individuals
were processed using an optimised and internally validated
workflow for the Investigator Argus X-12 QS kit (Qiagen, Hilden).

« Exact test performed per locus — no significant population
differentiation (p > 0.05), allowing for male and female allele
frequencies to be pooled for forensic parameter calculations.

Forensic parameters

Table 1: Forensic parameters for the 781 South African individuals.

Linkage group Locus Number of unique GD PD

alleles

Female

1(Xp22)  DXS8378
DXS10135
DXS10148
DXS7132
DXS10074
DXS10079
HPRTB
DXS10101
DXS10103
DXS7423
DXS10134
DXS10146

Combined

2 (Xpll)

3 (Xp26)

4 (Xp28)

Abbreviations - GD: gene diversity, PIC: polymorphism information content, PD: power of discrimination.

e DXS10135 was the most informative, while DXS7423 was the
least informative. This I1s consistent with literature available for
other populations. 4>

Results and Discussion

o

Conclusions

* The haplotypes of 517 males were evaluated.

* No shared haplotypes within this South African cohort were
observed for the full twelve loci haplotype, indicating diversity.

« Shared haplotypes were observed for the three-loci haplotype at
each linkage group.

Table 1. Haplotype forensic parameters for 517 South African males.

LG1 LG2 LG3
DXS8378- DXS7132- HPRTB-
DXS10135- DXS10074- DXS10101-
DXS510148 DXS10079 DXS10103

LG4 Combined
DXS7423-
DXS10134-

DXS10146

Number of unique
haplotypes

HD

PIC

PD_Male
PD_Female
MEC_Kruger
MEC_Kishida

MEC Desmarais
MEC Desmarais_duo

Abbreviations — LG: linkage group, GD: gene diversity, PIC: polymorphism information content, PD:
power of discrimination, MEC: mean exclusion chance (Kruger, Kishida, Desmarais and Desmarais
duo — variations of the MEC calculation)..

 LG1 was the most polymorphic, while LG2 and LG3 were the least
polymorphic. This was consistent with other populations. -9

* The South African population also showed an increased number of
unique haplotypes at LG1 compared to other populations. >-7:9:10

Novel alleles

« DXS10148 had the highest number of
novel alleles (n = 12), followed DXS10134
(n = 6) and DXS10135 (n = 5).

31

identified « Novel aIIeI_e c_)bs_er_vatlons \_/vere more
prevalent In Individuals with African
ancestry.

)

 The X-STR population data generated for this South African cohort
are highly polymorphic and informative.

* This study represents the largest X-STR allele frequency dataset In
Sub-Saharan Africa.

* Overall, these results will facilitate complex kinship testing in the
South African population, which I1s one step further in addressing
the burden of unidentified human remains.
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