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ABSTRACT

Short tandem repeats (STRs) are most extensively used for elucidating the genetic variation of human
Ppopulations because of their abundance and prevalence in the genome. A lot of studies have been report-
ed for autosomal STR allele frequencies for a number of different ethnic groups, however, published data
Jor Arabs are limited. Therefore, it is desirable to establish the population DNA databases for Egypt and
United Arab Emirates in general and to determine the extent of genetic variation between the allele fre-
quencies of the two Arabic populations based on the analysis of different STR loci. In this study the Pow-
erplex 1.2 system was used which is able 1o detect eight different tetrameric STR loci plus the amelogenin
locus. DNA extraction was done from blood samples of 200 unrelated Egyptian volunteers and 200 unre-
lated Emirate volunteers. The coamplification of STRs loci was performed according to the manufactir-
er’s instructions and DNA typing was done in Abu Dhabi by using ABI 310 automated sequencer. Allele

frequencies, forensic and paternity parameters were calculated. The two populations were compared by
F-statistic estimation. The results showed that Srom the eight STR loci 60 and 63 differemt alleles were
found in the Egyptian and UAE respectively, their Jrequencies were similar in the two populations. The
data showed that none of the Egyptian population observed a si gnificant deviation from Hardy-Weinberg
Eguilibrium (HWE). However, two loci in the UAE population displayed significant deviation from HWE,
The result of this study confirmed that these STR loci are suitable Jor forensic and paternity testing in the
Egyptian and UAE populations. There was little evidence of genetic differences between the two popula-
tions. Therefore one large database for these loci would be sufficient for the two populations. However.,
more studies for other loci are recommended between large samples of the two countries and also be-
tween other Arabic countries to confirn if one large Arabic DNA data could be enough for Arab or would

it be necessary to set up one database for each Arabic country.

INTRODUCTION been used in forensic applications includ-

ing analysis of variable number of tandem
Several methods of DNA typing have repeats (VNTRs), amplified fragment
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length  polymorphisms (AmpELPs) and:
short tandem repe_at_s' :'_(_S:TRS)._.:" STRS_-'havg'-
proven to be the markers of choice in the =

field of paternity testing and in human

identification (Rostedt et al., 1996). There-
are several advantages to utilizing STRS__
over the other systems. STR analysis un-
like VNTR ana1y51s uses PCR amplifica-
tion and therefore requires less DNA (Lo—_ o
Alleles of STRs are

rente et al., 1994).
discrete and can be sized precisely so com:

plex interpretation as used in VNTR sys- o

tems is not needed, making inferpretation

of results easier (Gill et al., 1990). In addl-_-_'_
tion STR analysis. has lower costs, greater .
speed and generally amenable to automa- .

tion (Fregeau and Foumey, 1993)

Moreover, the analy’sis-.uof- STR loci by |

automated : fluorescence  has: become the

(Z1egle et al 1992)

There are approxlmately' 400 million

(Beckman and Weber, 1992). There are
several . multiplexing .- kits - available = in

which amplification of several loci can be :
achieved in a single tube reaction, with

Mansoura J, Eorensic Med. Clin. Toxicol.

108

_: different dye labels on the primers allow-
-ing the identification of alleles at different

loci even when they overlap in size. Si-
multaneous amplification decreases the
cost and time of determining genotypes in
population studies on several loci. Addi-
tionally, less DNA sample is consumed

. than when analysing each locus indepen-
- dently and fewer reagents are required

(Pregeau and Fourney, 1993).

A lot of studies have been reported for

- autosomal. STR .allele frequencies for a
- number of different ethnic groups, howev-

er, published data for Arabs are limited.

- Therefore, it is: desirable to establish the
- population DNA databases for Egypt and
:++ United Arab Emirates in general and to
-~ determine the extent of genetic variation
- between  the two Arabic populations
method of choice for use in routine foren-
sic investigation - and patermty testmg"

based on the analysis of different STR loci.

" In this study the Powerplex 1.2 system
was used which is able to detect eight dif-
ferent tetramenc STR loc1 plus the  amelog-

o "erun locus -

STR lodi in the human genome mcludmg" -
di, tri and tetranucleotlde loci (Edwards et
al., 1991). Tetranucleot1de 10c1 are attrac-'_ .
tive for forensic and patermty analys;s be-
cause of the low rate of artifacts generated ...
by repeat shppage which are common
features with chnucleotlde repeat loci -

SUBJECTS & METHODS

Subjects :
Two hundred fresh blood samples from

.unrelated Egyptian volunteers were col-

lected from Cairo (100 samples) and El-
Minia cities (100 samples), and another
200 samples from UAE were collected
from two cities, Abu Dhabi (100 samples)

‘and Sharjah (100 samples). The age of
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Egyptian and Emirates volunteers ranged
from 15 to 65 years, half of them were
~males and the other half were females.
Blood was collected in 5 ml EDTA tubes.

- Methods : :
- Both extraction and Polymerase Cham
Reaction (PCR) were done in the depart-

. ment of bmchemzstry, fac:ulty of medmme,
- El-Minia umversﬁy g

Eximctwn of DNA _ : e
DNA was extracted from blood by phe-

. nol-chloroform extraction followed by eth- |

“anol precipitation (Sambrook et al.; 1989).
The concentration of the resuspended ge-
nomic DNA was quantitated by resolution
on a 0.4% agarose gel electrophoresis. Mo-
lecular weight standard samples of known
quantity and quality run along side the
unknown samples to provide a compari-
son. The DNA in the gels were visualised
under UV light (transillurainator 312 nm
UltraViolet, Specronics Corporation, West-
bury, NY, USA). Gels were photographed
using a Polaroid camera and the amount
of DNA could be estimated by compari-

son with the molecular weight stan-
dard.

Polymerase Chain Reaction (PCR) ¢
mega company) which was used to co-
amplify eight simple tetrameric STR loci.
These loci are the following D55818,
D138317, D75820, D16S539, VWA, THO1,
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“TPOX and CSFIPO plus a sex determin-
_ing locus, whichis the amelogenin. -

~* The ‘Co-amplification of STR loci was
‘performed  according to ‘the manufactur-

er’s instructions. Each sample ‘contained

- 5.7 pl ‘of distilled water, 0.8 pl Gold STR
~ 10X buffer, 0.8 ul PowerPlex 1.2 10X Prim-
- er Pair Mix, 0.2 1l AmpliTag Gold DNA

- Plymerase and 0.5-25 (2°5 ng) - diluted

DNA was added to €ach reaction mixture.

~ All tubes were placed in the 840 thermal

cycle.

. The PCR 'éy'ciing' lﬁ'rbgfaﬁi carried out as
' '-_the foliowmg 11 min at 95°C followed by
-10¢ycles at 96°C fot 1 mmin, then at 940C
- for 30 s, then at 60°C hold for 30 s fol-
- lowed by 45 s at 70°C. This was followed
by 22 cycles of 90 °C for 30 s, then at 60°C

for 30 s, after that at 70°C for 45 s and fi-

“nally 60°C for 30 min.

DNA Typing : :
DNA typing was camed by using the

~ABI PRISM 310 automated sequencer in
criminal investigation center, Abu-Dhabi.
- There are several different dye sets can

be used in different types of experi-
ments. In this study a set of three differ-

| - ent fluorescent dyes were used and these
The GenePrint™ 1.2 system kit (pro-

dyes are tetramethylrhodamine TMRA
(yellow), fluorescein (blue) and carboxy-X-
rhodamine (CXR) (red). Loading cocktail

‘was prepared by combining and mixing
1pl of the fluorescent internal lane stan-
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dard 'containing CXR labelied: fragments

included with the kit with 17 ul-of dejon-
ised formamide in 0.5 ml tube. 2 ul of PCR
product were mixed with 18 pl of the load-

ing cocktail 2 ul of: PowePlex: 1.2 allelic
ladder mix were also mixed with: 18 ul of

the loadlng cocktail. The samp}.eb were de-

natured at 95°C for 3 min and immediate-
ly chilled on:ice for 3 min: Caplilary elec-
trophoresis was carried out by using the
automated ABI PRISM 310 genetic analy-
ser. o oo T

Data was collected (raw data using the

ABI PRISM 310 collection: software ap-

plication, * version: 1.0.2, with. the: GeneS-

can module GS POP4 A). The size of DNA - °

fragments was determined by using 310
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GeneScan - analysis- software application,
version 2.0.2 by comparing them to frag-

- ments contamed m a 51ze standard (Ta~ '
ble 1) S .

The allele frequencies from the two

‘populations were calculated. The forensic

and: - paternity  parameters

crimination (FD), typical paternity index
(TPI) and probability of exclusion (PE)_
were calculated for each locus. The stan-

~dard Chi square test was used to test the
‘data- for Hardy' -Weinberg" Equilibrium
- (HWE) and for- heterozygosity. The FST

(co-ancestry coefficient) was used to test
the presence of genetlc variation between

- the two populatlons
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Téblé (1): The é!]eiic ladder information of loci included in the GenePrint™ 1.2 kit.

STR locus Fluorescent Size range of Repeat Répea.t marﬁbcrs
Label . allelic Indder numbers of | “of allelic not
components | allelic ladder present in
: _ (bp) cotiponents ladder
Ameiagexlin “ TMR 209.5(X) - | none
215.8(Y) o o
D388 Fiworeseem 113.145 75 | none
138317 Fluorescein 168-300 A5 Theme
D75820 Fluorescein .2 11-243 6-14 none
D168539 Fluorescein 261-301 5,8-15 _ none
VWA TMR 126166 | 1L 1331 | noms
THOT THR REZ3% T NN T 83,63
[TPOX THR 332350 S E R E—r
CSFIP0 | TMR 251337 3K ~hone
Fluorescein = S-tériiii}nél flucrescein label (blug), TMR = 5-teﬁﬁina1 carboxy-

tetramethylrhodamine label (vellew). X= female, Ve male
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Statistical Analysis :

The analysis was performed using GDA
{Lewis and Zaykin, 1999), TFPGA (Miller,
1998), and PowerStats (Tereba, 1999) soft-
ware programines.

RESULTS

The DNA was extraced from 400 indi-

viduals from. the two populations, The.

quality and quantity of extracted DNA.---
were estima'ted'__b'yi_u'sing' mini}gel'_electro—. o
phoresis as shown in figure (1). All sam-"" " populations. The overall value of FST over
fie . the eight loci was (0.0032). The bootstrap-

- ping over the eight STR loci for two popu-

ples were amplified successfully as a co-

amplification of eight tetranucleotide
repeats STR loci plus amelogenin locus in
a single test tube via PCR technique (Figs.

2a&b).

The allele frequencies for each popula-
tion was counted from the genotypes ob- L
served at eight STR loci and divided by
the total number of all alleles for each pop-

ulation. The distribiitions of observed alle-

two population samples are shown in ta-
ble (2).

The forensic and paternity parameters
were calculated in both sample popula-
tions (Table, 3). Possible departures from
Hardy-Weinberg  Equilibrium (HWE)
were determined and there was agree-
ment between the observed and expected
genotype values under HWE for Egyptian
population and deviation was observed at
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two loci only in the UAE population as
shown in table (4).

The observed and expected heterozy-
gosity were calculated. The standard devi- |
ation and the p value from the chi-square
test were calculated. and the results
showed that the expected number of het-
erozygosity was not significantly different
from the observed ores (Table, 5).

- The F-statistics (Fsp) was used to test
-+ the presence of variation between the two

lations was applied to generate 95% confi-

- dence. intervals. The results are shown in
- table (6).

. DISCUSSION

- The Arabs in general are believed to be
genetically diverse. Major factors that con-

3 . tributed to their diversity include the mi-
lic frequencies for the eight STR loci inthe

grations of Semitic tribes from the Arabian
Peninsula, the Islamic expansion in the 7th
century AD, the Crusade wars and the re-
cent migration dynamics. These events
have resulted in the admixture of the orig-
inal Arabs with other populations extend-
ing from east and south Asia to Europe
and Africa (Teebi and Saeed, 2005). There-
fore, it is essential to establish if one gener-
al DNA database for the Arab would be
sufficient or would it be necessary to set
up one database for each Arabic country.

Vel XII No.2, July 2604
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- This study was performed on 400 fresh
blood samples that were randomly select-
ed to compare between the DNA profiling
of two Arabic countries, Egypt and UAE.
In general, 100 to 200 unrelated individu-
als (200-400 alleles) are usually recom-
mended to be collected for each DNA sys-
tetn to assess allele frequencies (ISFH,
1992). The coamplification of the nine STR
loci was performed using the PowerPlex
1.2 system according to the rmanufactur-
er’s instructions, except that the PCR was
carried out in one third of the recommend-
ed total reaction volume containing 2-5 ng
template DINA.

All STR loci are simple fype except
VWA, which is a compound. Simple STR
systems are in general, the most suitable
loci for comparison results between labor-
atories (Kimpton et al,, 1995). Out of eight
STR lodi, six of them (TPGOX, THOL, VW A,
D55818, D78820 AND D138517) plus ame-
logenin locus have DINA fragment sizes <
250 base pairs which is very important as-
pect of forensic casework (Gill et al., 1996).
A very small sizes of these eight STR loci
made them more likely to be successful
on old or severely degraded material
(Schumm et al., 1993).

From the eight STR loci 60 and 63 dif-
ferent alleles were found in the Egyptian
and UAE respectively. The possible rium-
ber of different combinations of genotypes
are 2.07 x 1012, 8.33 x 1011 in the UAE and
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-Egyptian pépuiations 'rés'pé:cti'vely. "The

most common alleles at each of the 8 STR

loci were shared between the two popula-
tions. The presence of an almost similar al-

lele frequency pattern suggests that these
populations might have a common ances-

try or probably experienced. very high

gene flow during the period of their coex-
istence (Tandon et al., 2002).

- The data showed that none of the sam-
ples from the Egyptian  population ob-
served a significant deviation from HWE.
However, two loci (D55818, THO1) in the
UAE population displayed significant de-
viation.from HWE. - Although it was not
highly significant -at D55818 locus (0.042).
Several studies have been reported such as
for locus VWA in British population
(Drozed et al., 1994) and Russian popula-
tion (Sajantila et al, 1994) where devia-
tions were observed. :

- The result of this study confirmed that
these STR loci were found suitable for fo-
rensic and paternity testing in the Egyp-
tian and UAE populations. The PowerPlex
1.2 system offered improved forensic and
paternity parameters over the Quadruplex
system (Gill et al., 1995). By using this kit
the power of discrimination was reached
higher or equivalent to the second genera-
tion multiplex (SGM)(Sparkes et al., 1996a,
b). However, unlike the SGM system this
kit does not contain any of hypervariable
or compound loci such as D21511.

Vol. XII "No.2, July 2004
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The combined typical paternity index
for the eight STR loci in the two pop-
ulations was. higher- than the combined
paternity index for both CTTv and FFF1
multiplexes in Hispanic American (Lirs
et al, 1998). The combined probability
of exclusion - for these loci was higher
than other multiplexes as CTTv, Gam-
maSTR and FFFL multiplexes in all Amer-
ican populations (Lins et al., 1998). It was
recommended for number of markers to
be used in paternity analysis to have a
power of exclusion of > 99% (Hamumond
et al, 1994). However, the English speak-
ing working group (ESWG) reported that
the majority of the European laboratories
used values in the range of probability of
paternity (99.9-99.999%) . (Hallenberg - and
Morling, 2001}. Therefor, using the Powe-
Plex 16 system would give better forensic
and paternity parameters than other sys~
tems (Sprecher et al., 2000).

The interpretation of FST was. suggest-

ed by Wright (1978) as follows: the range
of 0 to 0.05 considered as indicating little
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genetic- differentiation = between tested
populations. The range 0.05 to 0.15 indi-
cates moderate genetic differentiation. The
range 0.15 to-0.25 indicates great genetic
differentiation and the values above 0.25
indicate very great genetic differentiation.
The value of FST between Egypt and UAE
was 0.003 which indicates that there is
very little genetic differentiation between
these two Arabic populations '

 In other reports no significant differ-
ences were found between Egyptian
and  Yemenian Arab populations for
many loci (Klintschar et al., 1998a,b,c).
Therefore, it could be assumed that the
Egyptian database can be used for Ar-
abs of unknown or foreign origin in
the absence of population-specific data-
bases without exerting a significant bias
on the biostatistical interpretation. How-
ever, more studies for other loci are rec-
ommended between the two countries
and also" between other Arabic countries -
to confirm if one large Arabic DNA data
could be enough for Arab populations.
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T A T s
250ng &
128ng
63ng

-

31ng (A

BN = OoOwm g D U 5 G2 P

Fig. (1) : Showing the yield of DNA from blood samples. The extracted DNA of unknown
quantity was compared to a serial dilution of known quantity of standard DNA
(500 ng, 250 ng, 125 ng, 63 ng and 31 ng).
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D3S3I8 DIFPIT DS Digssw
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| J\ =

C L 3R:Sampled /.

EE  38:Sample3/

' Dye/Sample: " T° Minutes .| . Size PeskHaight - |- Paak Arez - |  Data Pomt
aoriie] it o) B PRGNt | Tek A
14%;.'%7"---' 1SS ) 124,23 1o a8 T U 4060 4132
148, 68 ) - 1530 |- 128.37 |~ 488 | 3981 4172
14B. 74 16871 T 171.67 S Ag9 ) 8277 4584
14B 77 Lo 7,23 ) “1B3.6T [ 531 | - 4570 4597
14888 ¢~ 18691 22711 [ 445 [ 4528 $097
14888 175 V8961~ 235,13 L 2B 4288 5316%
14B 95 e 20 57 |+ 288,21 | 338 T 3484 56089
148,97 ‘]~ .©20.83 | " 29328 | = 348 | 3837 | - 5680
3B, 43 14 70 N Y2418 | 5 - 1288 [ 9783 [ 4009
38,44 14.85 128.3 1085 8615 4048
38,48 15.30 171.52 2486 23374 4444
38, 50 16.69 183.42 1794 17893 4552
38,52 18.11 227.08 913 8787 4938
38,54 18,37 235,18 843 8177 5008
38,357 19.97 285.11 1258 12415 5432
38,59 2017 293.01 1004 10111 5499

Fig. (2a) : Electrophoresis profile of a single DNA sample. :

- The fluorescein labeled loci (D5S818, D13S317, 75820 and D16S339) are
displayed. The allelic ladders for all loci are included. The fluorescent lad-
der c(iC)d(R), 60-400 bases is shown in red and is used as the internal size
standard.
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© 28] e
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160L ] RE :
120t e
‘80 ] NY
400 F )
: o i
Eﬁ 3y Sampiaal EE 3R:Samp|e3/
DyefSampIe - Minutes . Size . Pank Halght “Fetk Area- Data Point
o Peak, . . i -
14Y. 65 . "'15.94 -148 44 '413 4219 4345
14Y, 67 0 oo 16,21 -154,48 o 378 3880 $421
14Y, 73 17.24 184.14 s oo BR3P . . 4702
4Y 75 17.52 | -.192.04 OER-Y A I -1 14 4776
14Y, 78 . 18,110 20847 oo 4680 0 AABD - 4837
14Y,:79. | ~.-18,32 1. --215.83 406 13808 4895
14Y 82 - 1BBO | .230:22 - B43: 5354 o512
14Y, 85 ... 18,181 . 242.20 . 502 _. 5053 - 5237
14Y,82 . 21.27 - 307.14 37 4048
14Y,:86 21,78 32312 412 )00 ABBS . :]
~3Y,87 15,46 146,32 2062 t - 2B747 ] . 4214
3Y, 88 - 15,73 154.40 16501 25240 - A2BB
3y, 17 16.73 -184.41 3303 {42064 1 - 4561 e
3Y,119 - 16.99 ©192.29 2887 | - 3B87¥4 | 4632 |-
3Y 128 - 17.55 209.52 . 782 11321 4785
3Y, 131 17.75 ~215.80 729 ] :10892: .. 4840
3¥, 137 - -18.2] 230.31 2187 .. 27616 - 4966
3Y,. 140 18,59 ) 242,28 o 1B1B . 223B7 1 . - 5069 -
E . 3Y, 182 20.60 1  -307.08 S8 4 10075 - 3617
3y, 2, 21.08 323,03 469 7206 5748

Fsg, (2b) : Elecirophoresis proﬁle of a sm<rle DNA sample

The TMR labeled loci (VWA THOI,

Amelogenm TPOX and

CSF1PO) are displayed. The allelic ladders for all loci are included. The flu-

orescent ladder (CXR), 60-400 bases is shown in red and is used as the in-
ternal size standard.
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Table (2)5 Allele fréQﬁénr':i'eé for éi.ght.loci' .for Egypt énd'UAE'pop&létions.

Allele - D5S818 D788200 . | " D138317 D16S539
Egypt - UAE | Egypt . UAE | Egypt . UAE | Egypt UAE
7 S iy 0021 002 [ 0.004 [
3 0.021::°0,023 | 0.175 -~ 0:181°] 0.1570.153.[.0.033  0.052
8.3 EOas T U004 [ o T
G 1 00070.0.03971..0.092 00,1097 [.0.054 - 0.037° | 0.185  0.162
10 0.141 0124 | 0333 0.301 0.087  0.074- |- 0.069 -:-.0.094
il 0.174 0.238 | 0.279 0.216 | 0.285° 0.279 | 0.306 0.347
12 0.393 0384 | 0.096 -0.138 | 0.289° 0.308 0.266  0.183
13 0.182 Q.18 | 0.004 0026 | 0.083° 0.114 | 0.125 0.153
14 0.012° 0.015 | - 0.004 | 0.037- 0.033 | 0.013  0.008
15 0.008 - i | 0.004 0.002 - 0.004  0.002
Allele 4o VWA L THOL [ TRPOX - ] CSFIPO
' Egypt  UAE | Egypt’ UAE | Egypt UAE | Egypt. ' UAE
6 0.203 0284 | - 0.011
7 0231 0.203 | - ~0.002 F 0.0 0.002
8 1001 7 0.146 | 0.508 ¢ 0.448 | 0.023 - 0.004
9 SO 0.322.0 020741 01860 0.118 § 0.021 ¢ 0.035
0.3 Cel 0103 - 0.144: + : R,
10 20,0290 001371 0.066 ¢ 0111 | 0.267  0.282
11 et 0,002 F 02150 0,275 | 03520 0.306
12 T T R E R sl b 002570 0.035 10.264 0 0.297
13 “oons | 0.004:-.0.002 ST 0,050 7 (L,059
14 o b 0,078 0.037- 0,013 ' 0.011
15 S 0161001067 oW
16 S 025200 0304 1 0.002
17 S 25200 03220 [F5 e L
18 ° 0,144 0,165 0|7
19 008377 0.057 A5
20 0.021:20,008 [~
21 0.004 .
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Table (3): Forensic and Paternity Parameters for the ei gh‘t STR loci.

Egypt Pop. ~MP o PD . TRy PE -
D5S818 0.093 0907 189 | 0486
D75820 . - 0.096 0904 .44 0496
D138317 .. | 0087 . | . 0913 . L2630 L 0618
D168539 . 0.084 .. . 0916 ... 200 .. 05100 -
VWA o 0.063 0937 242 L0887

1 THOI o 0087 20913 - 189 0485 .
TPOX . ~0170 .. 0830 ... 132 L 031s
CSFIPO .| . 0.120 .0.880 161 | 04127
Combined -~ .-{ 0.000000007 0999999993 . 188 0.996 - -
UAE Pop. MP ] PD TPL | PE -
D5S818 0.104 0.896 1.66 0.426
D7S820 .- ) .-. 0069 o b - 0931 | 0208 e | 0527
D135317 0.086 . 0.914 L0234 F 0573
D168539 -+ 0.078 0922 | ...206 7 0425 .
VWA 0095 | 0905 e 162 L | 0415
THO1 . . . 0075 | --0925 . | - 212 |. . 0534
TPOX ... .. 0.140 .. {0860 e 168 L anp e 0433000
CSFIPG . - ...| .. ..0.126 0874 - | . 206 ] . 0523
Combined ey 0000000006 0999999994 207 : .0.996

MP= Matchmg Probability, PD= Power of Dlscnmmataon TPI Typlca! Patcmlty Index :
and PE"' Probablhty of Exclusion. - ST :

Munsoura J. Forensic Med. Clin. Toxicol. Vol X1 ‘No.2, Juily 2004
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Table (4) : P value of chi-square .

Egypt Top, ' e nr P
DSBS 344 - 28 0,188
78820 217 21 T 0474
D13s3g 41.3 36 (.250
D165539 202 28 0.857

1 VWA ' 2.8 36 0.62
THOI ' 18.5 15 0.238
TRPOX g 0T 0.400
CSFIPG | 208 R R e Y i
UAE Pop.. | K" o pens PR
D7S820. o [ AR e 36 T 0,086
DIISIT SN e 2R 0,787
DI6SS39 23,6 o L 8 T 0701
VWA T2y ST e = 1,201
THOV = | w384 e 2 T 0028 :
TPOX o A2 T e 2 e [ 0.285 -
CSFiPO.- 7y 489 : SRR (R e 0,078
_"P =0, 05.&5’ qigniﬁcam S pi’»OQS m 1n4|k,n;ﬁca|1t

:Tahie (5) ’I‘he obscrved and cxpcctcd heicraaygosny ol cight STR iocn =

“in Ilgypt am:l UAE.

Losus: . Egypt o _' o UAR -

Lo Obs@rved ExpcctediSD- ‘Observed -Expectedg;SD
DSS8I8 {0736 . 0,757+0.039 | 0.699 S 0,74340,029
- D7SB20 0 1 0,742 o Q762600390 FOT60 T (0, T9840.027
D138317- 1 0810 o0 0,791%0,037 | 0,786 - 0, 78340,027
DI6S339 [ 0,750 o 077940038 L 0.769 s o 07600,027 1
VWA 010793 o 081140,036 1 0,693 o (0,79240,028 -
THO! 0.736 0.778::0.038 [ 0764 0,79340.027
TPOX - 0.612 0.656+0.043 | 0,703 - 0.696£0.031
CSFI1PO 0.670 0.7324£0.041 . | 0.756 - 0,733£0.029

SD= Standard Deviation. No significant differences were detected p » 0,085,

Table (6) : Fyr and 95% confidence interval b@@tstmppmg over the
eight STR loci in Egyp& and UAE,

Compared. ' Fw v Lower beund Upper bound
populaiions ‘
Egypt/UAE ' 0,0031 00006 0.0064
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