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This study highlights a comparative study of short tandem repeat (STR) loci with
modified protocols of AmpFISTR Identifiler and AmpFISTR MiniFiler STR Kits for
typing 27 old skeletal remains collected from 100-1000-year-old mass graves in
Pakistan. DNA profiles were obtained from minute quantities of DNA (even
from <10 pg/puL) with modified protocols of these kits, which is a significant
achievement in this study. Consensus profiles were produced for each bone sample.
A comparison was carried out between Identifiler and Minifiler successfully
genotyped STR loci. Full concordance was perceived in 97.33% (146/150) of the
compared STR loci, while discordant STR loci were 2.67% (4/150) of the total
successfully genotyped STR loci due to either or both allele drop-out or drop-in.
Finally, it was observed that the AmpFISTR MiniFiler kit promoted the recovery of
locus/alleles that failed to type with the AmpFISTR Identifiler kit and more
informative DNA profiles were obtained from old skeletal remains with the
AmpFISTR MiniFiler STR kit compared with the AmpFISTR Identifiler STR kit.

Keywords: DNA typing; old skeletal remains; AmpFISTR Identifiler STR kit;
MiniFiler STR Kit; concordant STR loci; discordant STR loci

Introduction

STR markers are consistently used in case studies for human identification and paternity
testing'*?. Genotyping with STR loci produces results quickly and with high discrimina-
tory power, yet there is a need to extend this technique to obtain the most informative
DNA profiles from highly degraded DNA samples®. The amplicon size of the STR mark-
ers that are used for DNA profiling usually ranges between 100—450 base pairs”®. Due to
DNA degradation, the longer fragments often cannot be amplified, resulting in partial
DNA profiles with lower discrimination power. The autosomal STR multiplex, Identifiler
kit, amplifies 15 STR loci and the amelogenin locus in one reaction and has been
extensively used within forensic case studies’. However, during the analysis of highly
degraded DNA, the larger loci in the AmpFISTR Identifiler kit show allelic/locus
drop-out; Therefore, to increase the success rate in analysing highly degraded DNA, the
MiniFiler kit is used to overcome the problem of allelic/locus drop-out®’*.

*Corresponding author. Email: msahibzar@yahoo.com
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The MiniFiler STR kit (ABI) has the ability to interpret genotypes from the eight
largest loci (D13S317, D7S820, D2S1338, D21S11, D16S539, D18S51, CSF1PO, and
FGA) as well as Amelogenin present within the AmpFISTR Identifiler PCR amplifica-
tion kit. The AmpFISTR MiniFiler kit endorses the recovery of alleles that failed to
type with the AmpFISTR Identifiler kit and shows a reduction in stochastic effects due
to an overall decrease in amplicon size as MiniFiler alleles range from 70 bp to 283 bp
in length®. The aim of this study was to compare AmpFISTR IdentiFiler and Amp-
FISTR MiniFiler STR loci for typing highly Degraded DNA, in order to get more
informative DNA profiles from old bone samples. The concordant and discordant STR
loci between AmpFISTR MiniFiler and AmpFISTR Identifiler STR kits were examined
and proved that AmpFISTR MiniFiler kits promoted the recovery of locus/alleles that
failed to type with the AmpFISTR IdentiFiler STR kit.

Materials and methods
Collection of bone samples

In this study, 27 different kinds of human bones (degraded DNA samples) ranging in
age from 100 to 1000years old, collected from old mass graves in Khyber
Pakhtunkhwa province of Pakistan, were analysed for comparative study of IdentiFiler
and MiniFiler STR loci. Approval for sample collection was obtained from the ethical
review committee of the Centre of Excellence in Molecular Biology, University of the
Punjab Lahore Pakistan. The samples were photo-documented, labelled and kept at —
20°C until use.

Sample cleaning, pre-treatment and maceration

Sample cleaning, pre-treatment and maceration were carried out in the Forensic
Research Laboratory of the Centre of Excellence in Molecular Biology, University of
the Punjab, Lahore, Pakistan. The outer surface of these samples was scraped with a
motor drill and a dental bur to remove the latent contamination. Each bone sample was
fragmented into small pieces using a dental diamond disc and exposed to ultraviolet
(UV) light for 30 min. The bone fragments were treated with a scalpel, surgical blades,
a Dremel tool, 10% bleach, ddH,O and 95% ethanol to remove contamination and
were placed in a sterilised fume hood overnight. The samples were macerated into fine
powder using liquid nitrogen and a SPEX 6750 Freezer / Mill (SPEX CertiPrep, Metu-
chen, NJ). The bone powder were transferred to 15 mL falcon tube and kept at — 20°C
until DNA extraction.

DNA extraction

The extraction of DNA was conducted with a modified silica-column-based complete
demineralization extraction method according to the reported protocol of Zar et al.'®.
0.5 g bone powder of each sample was added to a 50 mL falcon tube and 15 mL of
extraction buffer (0.5 M EDTA and 0.5% SDS) plus 150 pL of 20 mg/mL Proteinase K
was poured into each tube to dissolve the bone powder. Tubes were mixed well and
incubated at 56°C for almost 48 h. After first incubation, an additional 150 pL of 20
mg/mL Proteinase K was poured into each tube and incubated at 56°C for 1 h. 7.5 mL
of the supernatant was taken from each tube and added to another 50 mL falcon tube.
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38 mL of PB buffer (QIAquick PCR purification kit, Qiagen) was added and mixed
well. Each tube was centrifuged at 3200xg for 5 min. The mixture of each sample was
passed through a QIAamp Blood Maxi column (Qiagen) using QIAvac 24 Plus con-
necting system (Qiagen). Maxi columns were cleaned by pouring 15 mL PE buffer
(QIAquick PCR purification kit, Qiagen) into each column. Each column was placed in
a 50 mL collection tube. The tubes were centrifuged at 3200xg for 5—6 min to eradicate
the remaining PE buffer. Collection tubes were discarded and each QIAamp Maxi col-
umn was kept in a new 50 mL falcon tube. 1 mL of nuclease-free double distilled water
(ddH,O) was added to each QIAamp Blood Maxi column (Qiagen), which after the
cap was closed was kept for 5 min at room temperature. Columns in tubes were centri-
fuged at 3200xg for 5 min. This step was repeated to attain 2 mL of eluted DNA of
each sample. 10 mL of the PB buffer was added to each tube containing eluted DNA
and mixed well. The mixture of each sample was passed through the QIAamp Mini
spin columns (Qiagen) using a QIAvac 24 Plus connecting system (Qiagen). Mini col-
umns were cleaned by pouring 750 pL of PE buffer (QIAquick PCR purification kit,
Qiagen) into each column. Each column was placed in a 2mL collection tube. The
tubes were centrifuged at 14,000 rpm for 3 min. Collection tubes were discarded and
each QIAamp Mini column was placed in a 1.5 mL Eppendorf tube. 100 pL of nucle-
ase-free double distilled water (ddH,O) was added to each QIAamp Mini column and
incubated for 5 min at room temperature. Each column was centrifuged at 8000 rpm for
1 min. The QIAamp Mini columns were discarded and eluted DNA was stored at —
20°C until use. All extractions were accompanied by negative controls.

DNA quantitation

Concentration of DNA was determined by Real Time PCR with Quantifiler Human
DUO DNA Quantification kit'' and the ABI Prism 7500 Sequence Detection System
(SDS) as per the recommendations in the Quantifiler User’s Manual.

PCR amplification

Amplification of DNA (<100-200 pg/uL) was performed twice with both Identifiler and
MiniFiler PCR amplification STR kits. Identifiler PCR amplification conditions were as
follows: initial incubation at 95°C for 11 min, denaturation at 94°C for 1 min, annealing
at 59°C for 1 min, extension at 72°C for 1 min and a final extension at 60°C for 60 min
with a final hold at 4°C. The number of PCR cycles was kept at 33 instead of the stan-
dard 28 during all experiments. Amplification conditions were conducted with reduced
volume reaction mixtures containing 2.0 puL of Primer Mix, 1.7 pL dH,O, 0.5 pL
AmpliTaq Gold DNA Polymerase (5.0 U/uL), 3.8 uL. of PCR Reaction Mix and 2 pL
of template DNA in a final reaction volume of 10 pL.

AmpFISTR MiniFiler PCR amplification was conducted under the following
conditions: 95°C for 11 min, 94°C for 20 s, 59°C for 2 min, 72°C for 1 min and a
final extension at 60°C for 45 min. The number of PCR cycles was kept at 33
instead of the standard 30 during all experiments. Amplification conditions were
carried out with reduced volume reaction mixtures consisting of 1.7 uL. H,O, 2.0 puL
of primer mix, 4.0 uL of PCR mix, 0.3pL (5 U/uL) of AmpliTaq Gold DNA
Polymerase and 2.0 pL of low template DNA (<100-200 pg/puL) in a final reaction
volume of 10 pL.
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Capillary electrophoresis and data analysis

Experiments were run on an ABI Prism 3130 Genetic Analyzer. The injection time and
electrokinetic voltage were the same for both Identifiler and MiniFiler PCR products.
1.0 pL of amplified product was combined with 10.0 pL of Hi-Di formamide and
0.2 pL of LIZ GeneScan 500 size standard. The samples were loaded into a 96-well
plate, denatured for 5 min at 95 °C and snap cooled for 3 min before running on a
genetic analyser. The data were analysed with GeneMapper ID software (Version 3.2).
The minimum analysis threshold for scoring allelic peak height was 100 RFU (Relative
Fluorescent Unit). Consensus DNA profiles (collecting common alleles from two repli-
cate reactions of each sample) were produced for each bone sample. DNA profiles of
all members of the laboratory staff were also produced with AmpFISTR IdentiFiler and
AmpFISTR MiniFiler STR kits, in order to exclude the chances of any possibility of
internal contamination, by comparing the staff DNA profiles against the results obtained
from the bones.

Results and discussion
Construction of consensus DNA profiles

In the current study, a modified silica-column-based complete demineralization extrac-
tion method was used for DNA extraction. It might be due to the fact that complete
demineralization followed by silica binding is highly successful for the extraction and
recovery of DNA profiles from degraded old skeletal remains'?. The quantity of DNA
was < 100-200 pg /uL from 0.5 g bone powder of each old skeletal remains; therefore,
an increased number of PCR cycles was used for the amplification of low-template
DNA using both AmpFISTR IdentiFiler and AmpFISTR MiniFiler STR kits. The quan-
tity of PCR product was increased with an extended number of PCR cycles, but sto-
chastic effects also appeared; therefore, rules of low-template DNA interpretations
(consensus approach) were applied for the analysis of low template DNA'*"'*, In this
study two replicates were produced independently for each of the old bone samples
using both AmpFISTR IdentiFiler and AmpFISTR MiniFiler STR kits. Consensus pro-
files were made from two replicates of each bone sample as shown in Tables 1 and 2.
All PCR amplification reactions were accompanied by negative controls. The negative
controls showed no allele or locus drop-in (Figures 1 and 2) confirming the authenticity
of the results, and there was no indication of staff contamination when comparing the
staff’s DNA profiles against the results obtained from the bones.

Concordance and non-concordance between AmpFISTR Identifiler and AmpFISTR
MiniFiler successfully genotyped STR Loci

The most significant challenge to interpretation in DNA profiling of highly degraded
DNA samples arises when either or both allele drop-in and drop-out create discor-
dances'>'®. The AmpFISTR IdentiFiler STR kit simultaneously amplifies 15 autosomal
STR loci (D8S1179, D21S11, D7820, CSFI1PO, D3S1358, THOI, D13S317, D16S539,
D2S1338, D19S433, vWA, TPOX, DI18S51, D5S818, FGA) and a sex determining
marker (amelogenin), while the AmpFISTR MiniFiler PCR amplification kit (ABI)
simultaneously amplifies eight mini-STR loci D13S317, D7S820, D2S1338, D21S11,
D16S539, D18S51, CSF1PO, FGA and the sex determining amelogenin loci, shared
with the AmpFISTR IdentiFiler STR kit, but with shorter amplicons. In this study,
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Figure 1. Negative control with AmpFISTR Identifiler STR kit.

27 highly degraded old bone samples were evaluated with modified protocols of Identi-
filer and MiniFiler STR kits. Nine STR loci are common in both AmpFISTR IdentiFiler
and AmpFISTR MiniFiler STR kits; therefore, concordance and non-concordance was
determined on the basis of these common STR loci. Full concordance between Amp-
FISTR MiniFiler and AmpFISTR IdentiFiler successfully genotyped STR loci was per-
ceived in 97.33% (146/150) of the compared STR loci, while discordant STR loci were
2.67% (4/150) of the total STR loci, due to either or both of allele drop-out or drop-in
(Table 3). Similar kinds of findings (99.7% and 99.88% full concordance), have been
reported by Hill er al.'” and Alenizi et al.'®, respectively, for typing fresh blood sam-
ples using AmpFISTR MiniFiler and AmpFISTR IdentiFiler STR kits, while in the cur-
rent study old skeletal remains have been used. Oh et al.® have investigated eight
human femurs (200—400 years old) for comparative analysis of STRs and mini-STRs
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Sample File | Sample Name | Panel | 0S 50
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ye | ﬁ
[i} AR A
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4400

=y 4

| MiniFlies -
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2200 /k
; 1N
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| CSFiPO | [ FGA ]
25 7_5- 125 175 - 225 275

2]

Figure 2. Negative control with AmpFISTR MiniFiler STR kit.

loci, while in the current study 27 different kinds of old skeletal remains have been
used. Considering these points, it is recommended that forensic DNA experts strongly
consider modified protocols of IdentiFiler and MiniFiler STR kits for typing degraded
and old skeletal remains.

Comparison of DNA profiles obtained with AmpFISTR IdentiFiler and AmpFISTR
MiniFiler kits from highly degraded old bones

A strategy of comparing DNA profiles obtained with AmpFISTR MiniFiler and Amp-
FISTR Identifiler PCR amplification kits for typing highly-degraded DNA revealed
more genetic information with the MiniFiler kit compared with the Identifiler kit. In
total, 27 DNA samples, 14 full DNA profiles, 10 partial and three no profiles were



o~

—

Australian Journal of Forensic Sciences

Qum::.m:cbv
- 11 ‘01 S1 1 - - X - ¢l IO IIUIA
- - S1 - - - X - I Inuap| 6 1dd
¥T ‘0t 71 ‘11 61 ‘L1 T8 1€ ‘o 7T ‘81 A X 01 IT ‘8 RENIB LA
¥T ‘0T A 61 ‘L1 IT ‘S 1€ ‘o€ 7T ‘81 A X 01 T8 JO[LINUdP] 8 14d
It 4! 61 ‘L1 1 TTe ‘ot ST ‘€T A X IT ‘8 8 RENIB LA
1t 4! L1 1 TTE ‘o¢ ST ‘€T A X I1°8 8 I nuap] L 1dd
TIg
1T ‘61 €1 ‘01 LT ‘€1 AT ‘To¢ €T ‘0C X 1 71 ‘8 RENIB LA
g
1T ‘61 €1 ‘01 LT ‘€1 Tl ‘11 ‘T0¢g €T ‘0T X 1 AR J9[L,{1uap| 9 1da
vT ‘TC 11 ‘01 LT ‘ST €1 11 0€ ‘9¢ ¥T ‘0T A X 4! 71 ‘8 IO IIUIIA
¥T ‘TT 1T ‘01 L1 “S1 €1 ‘11 0¢€ ‘92 ¥T ‘0T A X 4! T1°8 I9[L uap| S Tda
€T
‘T81 01 ST b1 I 0¢ - X IT ‘01 11 IO[L Ul
€T - - 11 0¢ - X - - I nuapy v 114
1T 71 ‘01 91 ‘S1 7111 e 0T ‘61 A X 11 1 RENIB AN
1T ‘71 ‘01 91 Tl “11 a3 02T ‘61 X 1 1 I9[L{1uap| € 1dd
IC 4! 91 I1°6 79T 0¢ A X 1 T ‘11 IO ITUIIA
1T 4 91 IT ‘6 8¢ 0z A X 1 A Jo[LInudp] 7 1da
¥T ‘0T 71 ‘01 1T ‘€l €1 ‘T1 TTE ‘6T 81 X 8 68 JOTIJTUTIN
vT ‘0¢ 71 ‘01 1T ‘¢l €1 ‘Tl TTE ‘6T 81 X 8 68 JO[LINUdP] I 1dd
VDA Od14SD 16S81d 6£5S91d 11S1zad 8¢€1STd TANVY 078SLd L1gSEIa Iy art
_OOA mo OENZ oﬁmamm
"SI YULS IO[JIUIA M LS[Jdury pue so[gnuap] M LS[Idwy Suisn 100] YIS JO 9OULPIOIUOI-UOU PUB JOUEPIOJUO)) °¢ J[qel,

¥10T dunf 67 ¢4:01 e [qelung ay) jo Ars1aatun ] Aq papeojumo(]



M. Sahib Zar et al.

18

ISTATUIN

- - - - - - - - - IO nuap] 61 1dd
- - - - - 0¢ A - - JOTTTUTIN
- - - - - 0¢ A - - IS Iuap| 81 1dd
1T 11 91 - 8¢ - A X - 1 I ATUIA]
|14 1 91 - 8¢ - A X - 1 IO Iuap] LT 1dd
- - - - - - - - - JOTLTUTIN
- - - - - - - - - I9[LInuap] 91 T1id
vC 01 LT 91 - - - A X - - JO[LTUTIN
1T - - - - - AX - - I nuapy S1 1da
- 4! - - - - A X 1 1 IO JTUIIA
- - - - - - A X 1 1 IS NUap] ¥1 11
vT ‘61 €1 ‘T1 ST ‘b1 IT ‘0T 70€ ‘o¢ 0T ‘ST X Z1 ‘01 01 ‘8 IS ITUTIA
vT ‘61 €1 Tl ST b1 11 ‘01 70€ ‘0¢ 0T ‘81 X 4] 01 ‘8 JO[LINUdp] €1 1da
€T ‘61 IT ‘01 ST ‘€T 71 ‘01 T€€ ‘8T vT ‘61 A X 7111 8 IO JTUTIN
€T ‘61 1101 SI ‘¢l Z1 ‘01 €€ ‘8¢ vT ‘61 A X 4! 8 IO INuap] 71 14dd
9z IT ‘01 LT ‘¥l 4! 0€ ‘8T 7T ‘0T A X 1T ‘8 €1 “T1 IO ATUTIA
9T ‘€T IT ‘01 LT ‘b1 4 0€ ‘8T 7T 0T A X IT°‘8s €1 ‘11 IS IuapT 1T 1dd
ST ‘0T 4! v ‘€l €1 0€ ‘8T vT ‘€T A X €1 ‘8 €1 ‘Tl RENIB LA
ST ‘0t 4! vl ‘€l €1 0€ ‘8T ¥T ‘€T A X €1 ‘S €1 ‘Tl I nuep] 01 TAd
VDA Od14SD 1SS81d 6£SS91d 11S12d 8€€1STA TANV 078SLd L1ESE1A I ai
1007 Jo awreN ordwreg
‘(ponunuo)) ¢ 2qeL

¥10T dunf 67 ¢4:01 e [qelung ay) jo Ars1aatun ] Aq papeojumo(]



19

Australian Journal of Forensic Sciences

Ic
Ic

¥T ‘1T
Ic

(44
(44

€C
vc

TT 1T
Ic

|
01

€1 Tl
€l

1T
!

IT°01
11

SI Tl
4!

0T
01

6¢C
6¢

1€ ‘6T
1€ ‘6T

TTe 8¢
TTe 8T

61
6l

4

(44
(44

0¢

olle’

AX

< XX

o

PN

D
N S I

4!
4!

Tl 11
4!

¥10T dunf 67 ¢4:01 e [qelung ay) jo Ars1aatun ] Aq papeojumo(]

4!
4!

4!
4!

SLAIUIN
1M1 AHUAP]

LA
M1 AHUIP]

SLAIUIN
1[I AHUSP]

BN
IO[LANUIP]

BN
IO[LINUAP]

IO ATUT
1M1 AHUSP]

IO JTUT
1M1 AHUAP]

LTI
1M1 HUSP]

LT 14d

9¢ '14d

§C 14d

¥¢ 14d

£€C '1dd

¢C '14d

17 14d

0¢ 1dd



M. Sahib Zar et al.

20

"(100] LS 6/0) d1goid ou ‘(007 YLS 6/6>) dyoid yYNQ [ented {(100] YLS 6/6) 21yoid YN [0 I W[YIUA

(1007 YLLS 91/0) a1yoxd ou {(100] YLS 91/91>) d[goid yN( Tented ((100[ YIS 91/91) d[goxd ¥NJ [0 3 IO[GHuap]

6/v 91/9 0v eu)  (p1) 14

6/6 91/91 0'SL e[nqrg (L) 1da 6/6 91/91 0011 eun (€D 1da

6/€ 91/0 Pa3osIap 10N s (90 14a 6/6 91/91 0'S91 nuwo (zD) 14a

6/€ 91/¢ Po30939p 10N snIowny (S2) 1da 6/6 91/91 0'SH1 eIqIL, (1) 1da

6/6 91/11 0L [edreoelo|N (yo) 14d 6/6 91/91 0Tl T[S (on 14a

6/0 91/0 Pa1001op 10N saipey (€7) 14d 6/S 91/ 0¢ snipey (6) 14

6/9 91/8 Pa30939p JON e[nqry (z0) 14a 6/6 91/91 0’0t snipey (8) 1da

6/6 91/¢1 0°¢T [edreoeolN  (12) 14d 6/6 91/91 0¥C eu[ (L) 11a

6/C 91/0 Pa10919p 10N snIswng (00 14d 6/6 91/91 0901 eu[n (9) 1da

6/0 91/0 Pa19319p 10N Inwa,{ (61) 1da 6/6 91/91 0°0L BIqQLL () 1da

6/ 91/¢ 0T snipey (81) 1da 6/3 91/9 P30939p JON [edreoe)o|N () 1da

6/9 91/11 0S eIqLL, (LD 14d 6/6 91/S1 0S eun (©) 14a

6/0 91/0 Pa19313p 10N Inwo 91 1da 6/6 91/€1 09 elqrL, (0 1da

6/v 91/¢ Pa30939p JON snipey (s1) 14 6/6 91/91 €11 snIowny (D 14

O] YLS  190] YLS (T/8d)  ordwes jo odfL (1 ojdwes  100[ YLS 100] YIS (Ti/3d)  ordwes jo odAL (1 ojdwes
YA Jo[ynuep] - Anuenb yNQ TO[YIUIA Jo[ynuapj Anuenb yNQA

‘surewal

[239]93S PO WO SN YLS AN YLS[Adwy pue sopynuap] YLSAdury oyp ypis padAjouss Ajjnyssaoons 100] Y LS Jo soquinu pue Anuenb yNA ' 9qeL

¥10T dunf 67 ¢4:01 e [qelung ay) jo Ars1aatun ] Aq papeojumo(]



Downloaded by [University of the Punjab] at 10:43 29 June 2014

Australian Journal of Forensic Sciences

21

produced with the MiniFiler kit, while in the case of the Identifiler kit, 10 full DNA
profiles, 12 partial profiles and five no profiles were produced, as shown in Figure 5.
Full, partial and no profiles were made on the basis of the number of STR loci success-
fully genotyped with the AmpFISTR Identifiler and AmpFISTR MiniFiler STR kits
from old skeletal remains as shown in Table 4. Comparison of STR loci highlights the
ability of the MiniFiler STR kit to recover more informative DNA profiles than the

[ DBS1178 I D21511 1 ] D75820 ] | CSF1PO |
100 150 200 250 300 350
2100
1400
7004
= i l l l i
122
[ D351358 ] [ THO1 [ pizsair | | Digss3s || D251338 ]
100 150 200 250 300 350
4800
3200
1800 | l
o i i i
[12]
&)
| D185433 | | WVA | | TPOX | | D18S51 |
100 150 200 250 300 350
B 14}
a
| - D55818 | [ FGA |
100 150 200 250 300 350
2100
1400
.
G A I. l.
(] [i2] 23
Figure 3. Partial DNA profile obtained with AmpFISTR Identifiler STR kit from bone sample

(DFL 21).
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Identifiler kit from the same bone samples, as shown by one example in Figures 3
and 4. It might be because the primers of the MiniFiler STR loci yield smaller
amplicons compared with the conventional Identifiler STR loci, which recover STR
loci/alleles that failed to type with the Identifiler STR kit®. Similar kinds of finding
have been reported by Coble and Butler'®).

Ssmple File | Sample hame Panel =5 | ]
|[ERL21 130027 MiniFiler.fsa | FRL21 130827 MiniFiler MiniF lier ] l !
[ D138317 ] [ D75820 |
80 120 160 200 240 280
42001
2800
14040
L] A A_.A- A
.- 1
12 11
12
1 ‘MiniF lier 5] T
[AMEL | | D251338 - D21511 ]
B0 120 160 200 240 260
4200
2800
400
o A i A A
1 T
x|y 22 |28 322
i | i MiniF lles | |
[ D165538 Il D18551 ]
B0 120 180 200 240 280
4200
2800
1400 l
NN L .
o] 12 12 14
FRLZ1 130027 MiniFiler{sa [FRL21 130027 WiniFiler MiniFller I [ | [
[ CSFIFO ] | FGA |
B0 120 160 200 240 280
4200+
2800
1400
A e
10 21
1" 22

Figure 4. Full DNA profile obtained with AmpFISTR MiniFiler STR kit from bone sample
(DFL 21).
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Comparison of DNA Profiles

DNA Samples

! Full Profiles : _Pa_nrtial P;oas _| N _No_Profiles [
® identiFiler Kit | 10 | 12 5
® MiniFiler Kit | 14 | 10 3

Figure 5. Comparison of DNA profiles obtained with AmpFISTR Identifiler and AmpFISTR
Minifiler STR kits.

Conclusions

The present study showed the importance of both AmpFISTR Identifiler and
AmpFISTR MiniFiler STR Kits for typing of old skeletal remains obtained from
100—-1000-year-old mass graves in Pakistan. Promising DNA profiles were obtained
from old skeletal remains using both AmpFISTR Identifiler and AmpFISTR MiniFiler
STR kits with optimised PCR amplification conditions and extended PCR cycles. DNA
profiles were obtained from a minute quantity of DNA (even from <10 pg/uL) with
modified protocols of these kits, which is a significant achievement. Discordant STR
loci were perceived in DNA profiles of a few samples due to either or both allele drop-
in or drop-out, while most of the STR loci were concordant. Finally it was proved that
the AmpFISTR MiniFiler kit promoted the recovery of locus/alleles that failed to type
with the AmpFISTR Identifiler kit and more informative DNA profiles were obtained
from old skeletal remains with the AmpFISTR MiniFiler STR kit compared with the
AmpFISTR Identifiler STR kit.
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