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Abstract

Forensic science is a multidisciplinary field in which experts in
different fields collaborate to shed light on crime. Forensic genet-
ics, a discipline to distinguish crime commuters/innocents, has
a great place within the scope of forensic sciences. Here, Short
Tandem Repeat (STR) analyses are the most frequently conduct-
ed forensic genetic analyses applied in interval situations such as
kinship determinations, parenting tests, comparison of evidence
obtained from the crime scene and/or suspects, or identification
of individuals. The number of these biomarkers varies in the con-
tent of the kits benefited in the analysis. To support the aim of
the study, the usability of the HUMDNA Typing Yanhuang PCR
Kit in the field of forensic sciences is evaluated. In this study, in
addition to two different kits—Identifiler Plus and GlobalFiler—
frequently preferred in the field, the HUMDNA Typing Yanhuang
PCR Kit is analyzed, and all three types of kits are compared. In
terms of discrimination power in forensic sciences, the variety of
number of examined loci is vitally important. In addition to this
comparison, three different size standards (LIZ500, LIZ600, and
Salmon 500 included in the kit) are tested in the electrophoresis of
samples amplified—using the HUMDNA Typing Yanhuang PCR
Kit—and cleaner results are obtained with LIZ600. Besides, PCR
mixtures at different ratios (1, 1/2.5, 1/5) are prepared and tested
to demonstrate how helpful the kit works in eliminating insuf-
ficient sample deficiencies—a crucial issue in forensic sciences.
To obtain bear fruits in conducted studies in every ratio, results
should be achieved by minute quantity of DNA. Thereby, the
HUMDNA Typing Yanhuang PCR Kit is supposed a beneficial
kit for genetic studies carried out within forensic sciences. This
study suggests that essential data—as well as possible population
studies—are potentially added to the literature to be conducted in
the following studies.

Keywords: Yanhuang PCR Kit, HumDNA Typing Kit, Identifiler
Plus, GlobalFiler, Short Tandem Repeats (STRs), Forensic Genetics
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Adli bilimler, bir sugun aydinlatilmasi i¢in birgok farkli konuda uz-
manin beraber ¢alistigr multi-disipliner bir alandir. Birden fazla sug
tiiriinde suglunun ve masum bir insanin ayirt edilmesinde yararla-
nilan bir disiplin olan adli genetigin adli bilimler kapsaminda yeri
biiyiiktiir. Kisa ardisik tekrar (STR) analizleri en sik yiiriitiilen adli
genetik analizlerden olup akrabalik tayinleri, ebeveynlik testleri, olay
yerinden ve/veya stiphelilerden elde edilen delillerin karsilagtirilmast
ya da bireylerin kimliklendirilmesi gibi birgok farkli durumda kulla-
nilmaktadir. Bu biyobelirteglerin sayisi, analizlerde kullanilan kitlerin
iceriginde degisiklik gosterebilmektedir. Calismanin amact dogrul-
tusunda HUMDNA Typing Yanhuang PCR Kitinin adli bilimler ala-
ninda kullanilabilirligi degerlendirilmistir. Bu ¢alisma kapsaminda
da alanda siklikla tercih edilen iki farkli kite (Identifiler Plus ve Glo-
balFiler) ek olarak HUMDNA Typing Yanhuang PCR Kiti kullanil-
mus olup bu ii¢ farkl kit karsilagtirilmistir. Incelenen lokus sayilarimnin
farkli olmasi adli bilimlerde ayrim giicii agisindan olduk¢a 6nemli-
dir. Bu kargilagtirmaya ek olarak HUMDNA Typing Yanhuang PCR
Kiti kullanarak ¢ogaltilan 6rneklerin yiirtitmesinde ti¢ farkl ig stan-
dart (LIZ500, LIZ600 ve kit dahilindeki Salmon500) test edilmis ve
LIZ600 ile daha temiz sonug alindig1 goriilmiistiir. Son olarak adli bi-
limlerde oldukga 6nemli bir konu olan 6rnek miktar: azligindaki si-
kintilarin giderilmesi igin kitin ne kadar kullamsh oldugunu gérmek
admna farkli oranlarda (1, 1/2.5, 1/5) PCR karisimlar1 hazirlanmig ve
test edilmistir. Yiiriitiilen analizlerde her oranda da bagarih sonuglar
elde edilmis ve boylelikle ¢ok az miktarda DNA ile dahi sonug ali-
nabildigi gortlmiistiir. Sonug olarak HUMDNA Typing Yanhuang
PCR Kitinin adli bilimler dahilinde ytiriitiilen genetik ¢aligmalarinda
kullanish bir kit oldugu diistiniilmektedir. Gelecekte yapilacak muh-
temel mutasyon tespiti ¢alismalari ile birlikte olduk¢a 6nemli verile-
rin literatiire kazandirilabilecegini diisiinmekteyiz.
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Evaluation of HUmDNA Typing (Yanhuang-PCR) Kit for Usability and
Reliability in Forensic Sciences and Comparison with Two Different PCR Kits (Identifiler Plus & GlobalFiler)

1. Introduction

Genetic science has many different research areas with-
in itself, and one of them is forensic genetics. Many dif-
ferent analyses are carried out within the scope of fo-
rensic genetics, which serves justice, to solve the crime,
ensuring that criminals receive the punishment they
deserve, proving the innocence of those who the crime
(1). Examples of biological evidence encountered at
crime scenes and for which forensic genetics are car-
ried out include blood, semen, saliva, urine, hair, bone,
feces, and vaginal fluid. In forensic genetic analyses, it
is very important to perform DNA isolation and quan-
tification, polymerase chain reaction (PCR), analysis
and data interpretation accurately and efficiently.

The discovery of the PCR method is of great impor-
tance in the development of short tandem repeat (STR)
based DNA profiling. STRs are repetitive DNA se-
quences with a length of 2-6 base pairs, which make up
approximately 3% of the human genome, and are bio-
markers that provide high discriminatory power since
the number of repeat units is highly variable between
individuals (2). Some of the STR regions in the human
genome are used in forensic analysis (3). The features
of STR used in forensic sciences are strong amplifica-
tion power, regular repeat units, high heterozygosity,
and distinguishability of alleles. The frequency of STR
regions used in forensic sciences may vary between
countries (4,5). The high number of analyzed STR re-
gions is very important in forensic science as it will
increase the specificity in the identification of individ-
uals.

Three different PCR kits were used in this study and
they are Identifiler Plus PCR Kit, GlobalFiler PCR Kit,
and HumDNA Typing YanHuang PCR Kit. The fea-
tures of these kits, which have identical and different
STR regions, are as follows;

AmpFISTRTM IdentifilerTM Plus PCR Kit

The AB Identifiler Plus Kit (The AmpFISTR Identifiler
Plus Kit) has the same number of loci (16-locus mul-
tiplex) and discrimination power as the AB Identifiler
kit. The precision and durability of the Plus kit have
been improved compared to the previous kit (The Am-
pFISTR Identifiler Kit). The PCR cycling conditions

of the renewed Plus kit have been modified, thus in-
creasing its sensitivity. In addition, a renewed buffer
formulation was used to improve the performance of
inhibited samples. Finally, an improved process for
primers was used to obtain a cleaner electrophoretic
background (6).

AmpFISTRTM IdentifilerTM Plus PCR kit amplifies
15 tetranucleotide repeat regions and Amelogenin,
a sex-determining biomarker, in a single PCR reac-
tion. The loci amplified in this PCR kit are as follows;
D8S1179,D21S511,D78820, CSF1PO, D3S1358, THO1,
D13S317, D16S539, D2S1338, D19S433, vWA, TPOX,
D18S51, Amelogenin, D55818 and FGA. The dyes
used in this PCR system, which was developed with 5
fluorescent dye labels, are 6-FAMTM (blue), VICTM
(green), NEDTM (yellow), and PETTM (red). LIZTM
(orange) is preferred for marking the internal stand-
ard. The PCR Master Mix in the PCR kit contains en-
zymes, salts, deoxynucleotide triphosphates (ANTPs),
carrier protein, and 0.04% sodium azide (6).

GlobalFiler PCR Kit

GlobalFilerTM PCR Kit is a PCR kit developed by
Thermo Fisher Scientific. The loci included in the
kit are as follows; D8S1179, D21S11, D7S820, CSF-
1PO, D3S1358, THO1, D13S317, D16S539, D2S1338,
D19S433, vWA, TPOX, DI18S51, Amelogenin,
D58818, FGA, D10S1248, D2251045, D2S441,
D1S1656, D12S391, SE33, DYS-391, Y- INDEL. The
amount of DNA recommended by the kit manufac-
turer as input is 0.5ng-1.5ng human DNA. However,
they stated that samples containing less than 0.5ng of
human DNA could also be typed. The dyes used in
this PCR system, developed with 6 fluorescent dye la-
bels, are 6-FAMTM (blue), VICTM (green), NEDTM
(yellow), TAZTM (red), and SIDTM (purple). LIZTM
(orange) is preferred for marking the internal stand-
ard. Master Mix in the PCR kit contains MgCI2, dATP,
dGTP, dCTP, dTTP, bovine serum albumin, 0.05% so-
dium azide, enzyme-containing buffer, and salt (7).

HUMDNA Typing Kit (Yan Huang-PCR)

HUMDNA TYPING (Yanhuang) kit, a PCR kit
manufactured in China, allows the amplification
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of 28 STR loci. STR loci included in the kit; Y-IN-
DEL, AMEL, D3§1358, D13S317, D75820, D16S539,
SE33, D10S1248, D5S818, D21S11, TPOX, D1S1656,
D6S1043, DXS6795, D19S433, D2251045, D8S1179,
Penta E, D258441, DYS391, D128391, D2S1338, vWA,
Penta D, THO1, D18S51, CSF1PO and FGA. The kit to
be investigated has been developed as a STR multiplex
PCR system with 6 fluorescent dye labels that can be
used in challenging forensic samples. It has been stated
by the manufacturer that it is compatible with existing
tool platforms and that this kit, which contains 28 loci,
can be used in paternity testing, individual identifica-
tion, and database creation. One of the important fea-
tures of the HUMDNA Typing Yan Huang PCR Kit is
its high compatibility with many locus standards (8).

In addition to its high compatibility feature, other ad-
vantages of the kit according to the manufacturer are as
follows; a) 28 loci can be detected at once; b) It applies
to different populations, including Asia, Europe, and
Africa, and is compatible with universal populations;
c) Provides high efficiency and accuracy by completing
the entire PCR process in 90 minutes; d) It can be easily
applied, allowing the amplification of DNA from var-
ious biological materials such as human blood stains,
saliva, and hair follicles.

In addition, considering the alleles present in a mix-
ture, exclusion power, which is evaluated as the prob-
ability of excluding a random person contributing to
the mixture, is also an important parameter in forensic
science (9).

The purpose of the study is to evaluate the usability of
the HUMDNA Typing Yanhuang PCR Kit in the field
of forensic sciences. Within the scope of this study, the
HUMDNA Typing Yanhuang PCR Kit was used for
the amplification of the samples, in addition to two
different kits (Identifiler Plus and GlobalFiler) that are
frequently used in the field. In addition to comparing
these three different kits, two different internal stand-
ards (LIZ500 and LIZ600) were tested in addition to
the Salmon 500 included in the kit (HUMDNA), in
the analysis of samples amplified using the HUMDNA
Typing Yanhuang PCR Kit. Finally, PCR mixtures at
different ratios (1, 1/2.5, 1/5) were prepared and test-

ed to see how useful the kit is in case of low sample
quantity, which is a very important issue in forensic
science.

2. Materials and Methods
Isolation of DNA using silica method

In the study, oral swap samples were taken from
40 unrelated volunteers, over 18 years of age, after
signing the informed consent form (with approval
from the IU-Cerrahpasa ethics committee, num-
bered E-86669574-302.14.06-240232 and dated
18.11.2021). DNA extraction was then completed us-
ing the QiaAmp mini kit and the samples were stored
at -20°C until quantification.

Quantification of DNA by fluorometric method

Qubit® fluorometer (InvitrogenTM), was preferred for
the quantification of DNA samples, and quantifica-
tion was performed with Quant-iT™ dsDNA Assay Kit
[High Sensitivity (HS)].

Polymerase Chain Reaction (PCR)

The samples taken from 40 volunteers who signed
the Volunteer Consent Form were then grouped.
For comparison, 30 samples were amplified with the
HUMDNA YanHuang PCR kit in accordance with
the kit protocol. Afterward, the same 30 samples were
amplified with the GlobalFiler PCR kit and Identifiler
Plus PCR kit in accordance with the kit protocols. The
remaining 10 samples were used to test PCR mixtures
prepared at different ratios.

Amplification of samples with HUMDNA
YanHuang PCR kit

The amounts of each sample to be amplified with the
HUMDNA Typing YanHuang PCR kit are as in Table
1. In order to measure the performance of this kit on
different DNA amounts, samples were prepared sep-
arately for each dilution. The quantities of the full re-
action and 1/2.5 reaction mixtures are taken from the
kit guide. In addition, 1/5 reactions were also tested
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Table 1 HUMDNA Typing YanHuang PCR kit components and their required
quantities according to the reaction rate.

Volume (ul) (1) Volume (ul) (1/2.5) | Volume (ul) (1/5)
PCR Master Mix 12.5 5 25
Primer Set 5 2 1
DNA (0.1-2ng) 25 1 0.5
Nuclease-free Water 5 2 1
Final Reaction Volume 25 10 5

to see the kit’s performance. Samples from 10 people
were studied 3 times, with 10 samples for each dilution.
For comparison with the other two kits, samples were
prepared at the full reaction rate.

Appropriate amounts of PCR Master Mix and Prim-
er Set mixtures were prepared for each sample to be
analyzed at different dilutions. Subsequently, an appro-
priate amount of DNA (0.05-0.125ng/1) was added to
each tube (2.51 for full reaction samples, 11 for 1/2.5
reaction, 0.5 for 1/5 reaction). For negative control,
the same amount of low-TE buffer (10X Buffer with

EDTA- ThermoFisher Scientific) was added instead of
DNA. For the positive control, a sample with a known
DNA profile was selected.

The final reaction volume was 251, 101, and 5 1 for
the full reaction, 1/2.5 reaction, and 1/5 reaction,
respectively, and the missing liquid volume was
completed with nuclease-free water. After a short
centrifugation process, the tubes were placed in the
PCR device (Veriti, 96 well thermal cyclers) and the
analysis was started by adjusting the parameters
shown in Table 2.

Table 2 PCR cycling conditions for the three PCR kits.

Step Temperature (°C) Time Cycle Number
e ) Identifiler ) Identifiler )
HumDNA | Identifiler | GlobalFiler | HumDNA GlobalFiler | HumDNA GlobalFiler
Plus Plus Plus
Inifial 95 95 95 5 1 1 minute
Incubation minutes minutes
Denaturation 95 94 94 10 20 10
seconds | seconds seconds
Annealing 58 5 5 1 minute 3 90 28 28 29
Extension 70 20 minutes seconds
seconds
Final 30 10 10
Extension 60 60 60 minutes minutes minutes
) Up to 24 Up to 24
Final Hold 4 4 4 © hours hours
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Amplification of samples with GlobalFiler PCR kit

Samples were prepared according to the manufacturer’s
instructions. Then, samples were placed in the PCR de-
vice (Veriti, 96 well thermal cyclers) and the analysis was
started by adjusting the parameters shown in Table 2.

Amplification of samples with Identifiler Plus PCR
Kit

Samples were prepared according to the manufacturer’s
instructions. Then, samples were placed in the PCR de-
vice (Veriti, 96 well thermal cyclers) and the analysis was
started by adjusting the parameters shown in Table 2.

Before all samples were analyzed, LIZ 500 (GeneS-
can™500 LIZ®), LIZ 600 (GeneScan™600 LIZ®), and the
Salmon 500 included in the kit were compared to see
which internal standard could provide a better analysis
interpretation. To make this comparison, three sets of
internal standard samples were prepared with samples
from 4 different people. The mixture contains 9.61 Hi-Di
Formamide (ThermoFisher Scientific) and 0.4]1 Salmon
500 for the first set; 8.71 Hi-Di Formamide and 0.31 LIZ
500 for the second set; 9.61 Hi-Di Formamide and 0.41
LIZ600 for the third set. A total of 12 mixtures prepared
for 4 different people were then distributed into PCR
tubes, 91 each. In the next step, 11 DNA was added to the
91 mixture, and the mixtures were denatured for 3 min-
utes at 95°C in the PCR device (Veriti 96 well thermal
cycler). After denaturation, the samples were kept on ice
for 3 minutes and then loaded into the capillary elec-
trophoresis device for analysis. As a result of the analy-
sis, it was realized that better results were obtained with
LIZ600 and it was decided to use LIZ600 in all samples.

Sample Analysis

Positive and negative control mixtures for each kit were
prepared according to the kit protocol. Then, the PCR
product was added to each tube to obtain a homogene-
ous mixture.

Finally, the sample plate was placed in the genetic ana-
lyzer (ABI 3500), appropriate parameters (Table 3) were
set and analysis was performed. Electrophoresis of the
samples was performed using a 36cm capillary and

POP4 polymer (manufactured by ThermoFisher Sci-
entific).

Data Analysis

After electrophoresis was performed on the ABI 3500
genetic analyzer device (8 capillaries), the imaging and
typing of the raw data was completed using the Gen-
eMapper 5 analysis program. For this purpose, new
panel & bin sets were created. By adding the data ob-
tained after a run, typing was made by overlapping the
PCR products and the allelic ladder.

3. Results
Comparison of Salmon500/LIZ500/LIZ600

As a result of the analysis, it was realized that better re-
sults were obtained with LIZ600 and it was decided to
use LIZ600 in the samples. Although Salmon 500 gives
a higher peak value compared to LIZ 500 and 600 in
terms of quality (peak heights), it has been observed
that in samples in which Salmon 500 was used, peaks
shifted 1-2 bases from where they should be in some
STR loci. Although the correct profile can be reached in
a short time by adjusting the parameters in the GeneM-
apper program, it has been observed that better results
can be obtained without any corrections with LIZ 600.

PCR Results of Samples with Different Dilutions
(HumDNA Typing Yanhuang PCR Kit)

One of the parameters evaluated within the scope of the
study was to observe how different dilutions affect PCR
results. For this purpose, full reaction, 1/2.5 reaction,
and 1/5 reaction were studied with the HumDNA Typ-
ing Yanhuang PCR Kit to evaluate the performance of
the kit, and 2.5], 11, and 0.5 DNA was added per sample
in each reaction, respectively. As a result of PCR and
electrophoresis, it was seen that successful results could
be obtained in all three dilutions.

Comparison of GlobalFiler PCR Kit and HumDNA
Typing Yanhuang PCR Kit

All 24 STR regions amplified within the GlobalFiler PCR
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Table 3 Electrophoresis parameters.

Injection Time
Injection Voltage
Run Time

Run Temperature
Run Voltage
Matrix

Dye Set

Kit (D8S1179, D21S11, D7S820, CSF1PO, D3S1358,
THO1, D13S317, D16S539, D2S1338, D195433, vWA,
TPOX, D18S51, Amelogenin, D5S818, FGA, D10S1248,
D22S1045, D258441,D1S1656,D12S391, SE33, DYS-391,
Y-INDEL) could also be amplified with the HumDNA
Typing Yanhuang PCR Kit. In addition, 4 STR regions
(D6S1043, DXS6795, Penta E, Penta D), which can be
amplified in the HumDNA Typing Yanhuang PCR Kit
but not in the GlobalFiler PCR Kit, were also successful-
ly amplified in our study.

Comparison of Identifiler Plus PCR Kit and
HumDNA Typing Yanhuang PCR Kit

All 16 STR regions amplified within the Identifil-
er Plus PCR Kit (D8S1179, D21S11, D7S820, CSE-
1PO, D3S§1358, THO1, D13S317, D16S539, D2§1338,
D19§433, vWA, TPOX, D18S51, Amelogenin, D5S818
and FGA) could also be amplified with the HumDNA
Typing Yanhuang PCR Kit. In addition, 12 STR regions
(D10S1248, D22S1045, D25441, D1S1656, D12S391,
SE33, DYS391, Y-INDEL, D6S1043, DXS6795, Penta E,
Penta D) that can be amplified in the HumDNA Typing
Yanhuang PCR Kit but not in the Identifiler Plus PCR
Kit, were also successfully amplified in our study.

4. Discussion
For the purpose of the study, the usability of the
HUMDNA Typing Yanhuang PCR Kit in the field of

forensic sciences was evaluated and compared with
two different kits (Identifiler Plus and GlobalFiler) that

15 sec
1.2 kv
1210 sec
60°C
15kV

G5
FGI_6dye

are frequently preferred in forensic genetics laborato-
ries. The STR locus numbers in these three kits are
different, and the kit that allows the examination of
the most regions is the HUMDNA Typing Yanhuang
PCR kit. 16 STR regions can be reproduced in The
AmpFISTR Identifiler Plus Kit (6) and these regions
are D8S1179, D21S11, D7S8820, CSF1PO, D3S1358,
THO1, D13S317, D16S539, D2S1338, D19S433, vWA,
TPOX, D18S51, Amelogenin, D5S818 and It is FGA.
The GlobalFiler PCR kit (7) contains all the loci in-
cluded in the Identifiler Plus PCR kit. In addition to
these loci, 8 more STR loci (D10S1248, D22S1045,
D2S441, D1S1656, D12S391, SE33, DYS-391, and
Y-INDEL) can be amplified with GlobalFiler PCR
kit. HumDNA Typing Yan Huang PCR kit (8) has the
capacity to amplify the most STR loci among these
three Kkits. It contains 4 more STR loci (D6S1043,
DXS6795, Penta E, Penta D) than the GlobalFiler kit
and 12 more STR loci than the Identifiler Plus kit.
The importance of locus numbers on discriminatory
power and exclusion power is considerable (9). As the
number of analyzed loci increases, the power of dis-
crimination between individuals also increases. In the
data provided by the kit manufacturer, the cumulative
discrimination power of Identifiler Plus, GlobalFiler,
and HumDNA Typing Kit Yan Huang PCR Kkits are
1-6.65e-17, 1-1.96e-24, and 1-3.53e-29, respectively
(8). The combined exclusion power of Identifiler Plus,
GlobalFiler, HumDNA Typing Kit Yan Huang PCR
kits is 0.999999, 0.999999999, and 0.99999999999, re-
spectively (8). According to the data, it can be seen
that the best kit in terms of the highest discrimination
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power and exclusion power among the three kits is the
HumDNA Typing Kit Yan Huang PCR kit, which con-
tains 28 loci. In addition to these two parameters, locus
numbers can also be very important in degraded samples.
Some damaged STR loci due to degradation may not be
amplified in PCR (10).

However, if the number of STR loci that can be amplified
with PCR kits is high, the number of information that can
be obtained from degraded samples may be increased.
Therefore, the most advantageous kit is the HumDNA
Typing Kit Yan Huang PCR kit. In situations that require
very rapid analysis (for example, identification in mass
disasters), it is an important advantage that the PCR kit
used provides efficient results in a short time. 28, 29, and
28 cycles were preferred for the amplification of samples
with Identifiler Plus, GlobalFiler, and HumDNA Typing
Yan Huang PCR kit, respectively. Approximate PCR times
calculated based on these cycle numbers and each kit's
procedures are 115 minutes, 60 minutes, and 77 minutes
for the Identifiler Plus, GlobalFiler,and HumDNA Typing
Yan Huang PCR kit, respectively. When the kit procedures
are examined, it is seen that the annealing and extension
steps of the GlobalFiler and Identifiler Plus PCR kits occur
in a single step, while the annealing and extension steps of
the HumDNA Typing Yan Huang PCR kit occur at sep-
arate temperatures. Considering the greater STR region
amplification capacity, discrimination power, and exclu-
sion power, the time difference (17 minutes) between
GlobalFiler and HumDNA Typing Yan Huang PCR kit is
compensable. In addition to the time parameter, the high
number of STR loci examined in mixture samples may be
very important in distinguishing the samples. Therefore,
the HumDNA Typing Yan Huang PCR kit is more advan-
tageous compared to GlobalFiler and Identifiler Plus PCR
kits in this respect. As an internal standard, the Identifiler
Plus kit includes LIZ500, and The GlobalFiler kit includes
LIZ600 (6, 7). Unlike these two frequently used internal
standards, Salmon500 is included in the HumDNA Typ-
ing Yan Huang PCR kit. To see which internal standard
could provide better results, all three internal standards
were compared for the samples to be amplified with the
HumDNA Typing Yan Huang PCR kit. As a result, it was
seen that better peaks could be achieved with LIZ600. It
is very important to choose an accurate internal stand-

ard to evaluate the raw data. This difference in peaks
may be due to differences in the formulation of internal
standards. Another parameter evaluated by the HumD-
NA Typing Yan Huang PCR kit is the effect of different
PCR dilutions on the analysis of samples. The reason for
evaluating this parameter is that in some cases in foren-
sic science, the amount of sample to be analyzed may
be very low. Considering the possibility that there may
be more than one analysis that needs to be performed,
careful and efficient use of the DNA is very important.
Accordingly, in forensic science studies, it is a great ad-
vantage that a PCR kit provides results even when used
in limited quantities. For this purpose, PCR mixtures
at different dilutions (1, 1/2.5, 1/5) were prepared and
tested. Full reaction and 1/2.5 reaction mixtures are the
mixtures included in the kit protocol. In addition, a 1/5
reaction mixture was prepared and compared. In this
comparison, the DNA dilution (0.1 ng/l) was kept con-
stant, but PCR was performed by adding different vol-
umes of DNA. Successful results were obtained in every
mixture ratio and thus it was seen that results could be
obtained even with a very small volume of DNA. This
data is very valuable in the field of forensic sciences.

Therefore, it has been confirmed that the tested HumD-
NA kit is useful in overcoming the problem of small sam-
ple quantities. As the number of STR loci examined in
forensic genetic studies increases, the power of discrim-
ination between individuals and populations increases.
Therefore, it is very important to conduct population
studies. Only one population study that used HumDNA
Typing Yan Huang PCR kit was found in the literature.
In this population study conducted in Rwanda, Africa,
genetic diversity in the population was evaluated by ana-
lyzing 24 autosomal STR loci out of 28 STR loci in the kit
(11). In a possible population study to be conducted with
this kit in the Turkish population, the polymorphism of
the 28 loci included in the kit can be evaluated. In this
way, information will be obtained about which individu-
als with STR loci can be distinguished more easily from
the rest of the population. In this study, it was observed
that the only disadvantage of using the HumDNA Kkit is
that it is more difficult to contact and get support about
the kit compared to other kit manufacturers. Apart from
this problem, the overall performance of the kit was
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good; thus, it can be used within the scope of forensic
sciences. Consequently, the most important advantages of
the kit are allowing the amplification of a large number of
STR regions in a short time and providing efficient results
even with small amounts of samples in low reaction mix-
ture ratios.

5. Conclusion

For the purpose of the study, the usability of the HUMD-
NA Typing Yanhuang PCR Kit in the field of forensic
sciences was evaluated. Within the scope of this study, the
HUMDNA Typing Yanhuang PCR Kit was used in ad-
dition to two different kits (Identifiler Plus and Global-
Filer) that are frequently preferred in the field. The STR
region numbers in these three kits are different, and the
kit that allows the examination of the most regions is the
HUMDNA Typing Yanhuang PCR kit. In addition, three
different internal standards (Salmon500, LIZ500, and
LIZ600) were tested in the amplification of samples us-
ing the HUMDNA Typing Yanhuang PCR Kit, and better
results were observed with LIZ600. Another parameter
evaluated in the study was the usability of the HUMDNA
Yanhuang PCR kit in case the sample amount was low.
For this purpose, PCR mixtures at different dilutions (1,
1/2.5, 1/5) were prepared and tested. Successful results
were obtained in every dilution and thus it was seen that
results could be obtained even with a very small amount
of DNA. This data is very valuable because, in forensic
science analyses, it is possible to work with much smaller
amounts of samples compared to clinical research. There-
fore, it has been confirmed that the tested kit is useful in
cases where the sample amount is low. As a result, the
HUMDNA Typing Yanhuang PCR Kit is thought to be
a useful kit in genetic studies carried out within forensic
sciences.
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