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THREE DNA LOCI (ALU TPA -25, HUMFES / FPS AND HUMFI3A1)
IN PATERNITY TESTING IN A SAMPLE OF EGYPTIAN POPULATION
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'ABSTRACT R

A panel of 10 gene:m markers has been appl:ed for paternm' resrmg in 5 ! Eg\'pnan fmmhes I‘ i:e pau?
-ei included 7 blood group systems (ABO, “Rh, MNSs, Duffy. Lewis; Ke!! & Kmk!) and 3 DNA !mf {Alu
" TPA < 25, HUMFES / FPS, & HUMFI13A1). The trio in éach famtl\ consm!ed of the wother. h’w clulf.'
*and the legal or crI!eged father. The families were studied as 3 gronps of statistical m,rmfu aitce: The 191 -
40 family group in which paternity of legal fathers was tested de.spare the lack uf any smpu ion of ;mrw -
- nity dispute (expected low probability of d:spmed paternity), z‘he 415t 581 fc.mu!\ gr(mp it which pmw 1
1y of legal fathers was fested due 10 strong mspacmn of parermr_) dzspure { e\pecred Im;laer probub:hn aof
- disputed paternity), and the 150 2 515 family group in wluch parernm of 70 knowen fwen;n nren (1o repf ©-
- sent alleged fathers with 100 % triie patermrv d:spure) was random!v tested i m the 51 jannlws oj the \md\
" The study included deterinination of biood groups by the agglurmauo.rz merlma' and zmal yyis af DNA loci
' b) agarose pel elec:mphores;s afrer DNA extraction and amphf cauon b\ pah memse cfmm rem mm E -
D pmbabd:ty of patérnity (inclision of patenury) was caiculared fmm rhe .5mdred gene j.v equem fes uﬂm
. gene typing of the study population; Results of the study showed that n’re DNA lacr W me ben‘e: fh:m b!rma' o
group systems in exclusion and inclusion of patenuty rhough both fculed ra e\'clnde all rhe a!.’e,qed jan'm: ¥ )
or to give reliable values of probability of paternity. The Lewis, Kell, and Krdd b!ood gmup\ were neean KAY N
of no value in paternity testing whereas the polymorphic DNA locz (HUMFES / FPS and HUM! 13A1)
provided the best results. Some true disputed fathers were excluded b\ smgle 'ma:.{er £y mrh raising the
importance of such éxclusion which stould be considered serioushy aml cautmn\!\ ln reliability shonid
be scrutinized, and it may be necessary 1o examine nore markers. 1t has been condudet! tlmr Hw stirey
panel of 10 genetic markers was not adequate in excluding’ or provmg pareunn fm a!i 165t cmm uml that

the polymorphic markers provide better results in paternity tesrmg In'a certain popn!anmr pmwmr\ rest-
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ing should reiy upon adequate number of :}ze most
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wluable genﬂnc markers and regulamn* rule.s regwd

ing reliable’ parermty excluszon or. mcluswn paramefers are mandatom as wel! as smct applrcanon of '

quality control parameters 1o the concemed laboratones

INTRODUCTION

Paternity tesnng is an 1mportant 1ssue o
both in forensic medicine and in law. It re-
fers to the testing of the inherited genetic
markers to determine the presence or ab- .
sence of a biological relationship between
the trio (mother, father, and child). This is " -

most commonly applied to answer the

question whether a man is oris not the bi-
ological father of a child. The goal of par- _'
entage testing is.to exclude all falsely ac- @
cused men or to pr0v1de sufficient -
evidence for mclusmn of patermty if a
man is not excluded (Harmenmg et al b
1994;). Patermty testmg now depends on a -
constellation of laboratory methods that
depend on conventional typing of blood
groups, protein polymorphxsm, and the -
relatively recent DNA based analysis.
(Morling and Carracedo, 2002). DNA
shows polymorphm reglons that include -
loci of short tandem repeats. (STRS) The _;

polymorphmm of STRs has proven to be

extremely . useful in understandmg and

analysis of genomzc dlver51ty, human evo- practlcal grounds

lution and in forensu: medlcme (Mastana

and Singh, 2002). Polymerase chain reac- e

short segments of DNA. Potentially suita-
ble STRs loci have repeat units of 3 - 5

. base pairs (bp) and allele sizes of about

100 - 300 bp. Some loci have alleles differ-

. ing by a nurnber of complete repeat units,
- whereas others display complex polymor-

phlsm with some alleles differing in size

- by only 1bp (Delghandi et al,, 2001).

. The role of typing of blood groups and

. aileles of STR loci of DNA in paternity

testing depends largely on the gene or al-
lele distribution in the population (Henry

et al,, 2001), and this differs appreciably in

different ‘Ppopulations (Harmening et al.,

- 1994, and Corvelo et al, 2002). The aim of

the present work is to assess the role of

.blood groups and three STR loci of DNA:

Alu TPA - 25 (on chromosome 8), HUM-

FES / FPS (also known as FES, on chromo- -

some 15), and HUMF13A1 (also kniown as

_F13A01, on chromosome 6) in paternity

testing in a sample of Egyptian popula-

- tion, and ‘to evaluate their reliability for

exclusmn or. inclusion of patermty, on

S UBJEC TS AND METHODS

tion (PCR) has strongly enhanced the use-

fulness of DNA ana1y51s - based tech- .
niques in forensic work, as it allows .

targeted in vitro amphflcatlon of selected

Mansoura J. Forensic Med. Clin. Toxicol.

I Sub]ects
- The study was conducted on 51 families
having no history of consanguinity be-
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tween parents. Each famlly conswted of

trio: the legal father, the legal mother and
~a child (as proven in the civil papers). The
first 40 families were. chosen randomly
from the general population with no histo-
ry of dispute, and the other 11 famlhes

~ (from family 41 to family 51) attended the
~Genetics Unit of . Mansoura  University
‘Children  Hospital asking - for ‘paternity
 testing. In all the -fﬁmil_ies, - the mother—
child relationship was not in doubt.-In ad-
dition, another 10 unrelated men were
randomly tested against the legal fathers
as if they were- alleged fathers. Each of

thers of five families, and the ‘10th -man
was tested against the legal fathers of six
famﬂles : e

I- Methods = S e
- A~ Methods of determmatxon of blood
groups and DNA loci: - :

A penpheral blood sample (10 ml) was'

collected from each subject by venipunc-

ture on ethylene - diamine -~ tetracetic acid
(EDTA). Each blood sampie was d1v1ded
~ into two parts: " e

a) The first part (2 ml) was either used

freshly or stored at 4°C for a maximum

period of three days for testing the blood
group antigens by the: agglutination tech-

nique (Bethesda, 1993) -using appropriate
kits. The samples were tested for the ma- -
jor blood group antigens; ABO (A1, A2, B
and O) and the Rhesus (Rh) D antigen;, as

Mansou_m J. Forensic Med. Clin. Toxicol,
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~well ‘as the" minor’ blood group antigens
~which included other Rh antigens (C, ¢, E
‘and e), MNSs antigens (M, N, S and s),
- Duffy antigens (Fya & Fyb), Lewis antigen
“(Lea & Leb), Kell antigen (K & Cellano an-
tigen "k") ‘and Kidd ‘antigens (ka & Jkb).
~The tests were done in ‘the Blood Bank of
_-.-:Man'Stmr'a 'Univérsity' HoSpitél S

b) The second part (8 mI blood) was ei-

' _.'-'ther used freshly or stored at -20°C for de-
termining the selected STR loci of DNA.
" The ‘tests were done in’ the Genetics Unit

~of Mansoura Umversxty Children Hospi-
nine men was tested against the legal fa-

tal. DNA was extracted by the chemical
method (Davis et al., 1986), and DNA so-

lution (1 ug /1 pL) was prepared by the
‘method of Wared et al. (1989); PCR was
~ conducted in HYBAID thermal ¢ycler us-
ing 3 groups of primers for amplification

of AluTPA - 25 locus, HUMFES / FPS lo-
cus, and HUMF13A1 locus PCR program

of Veerrajul et al. (2001) was ‘applied for

amplification of Alu TPA 25 locus, and

- PCR program. of Frzeze and Halldorsson
~(2001) was applied for the other two loci.

After PCR run, the amphﬂcahon prod-

©lcts were analyzed by agarose ‘gel electro-
B phoresis’ according to Halos et al. (1999) as
: follows

“Alu- TPA 25 Iocus One or two bands

are visible'in each lane, mdlcatmg that an

individual is either homozygous or heter-

- 0zygous for the Alu insertion on TPA - 25
- locus. When Al insertion’ on TPA - 25 lo-
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cus is present, the 400 - bp. fragment is
seen, and when absent, 100 - bp fragment '

is seen (Flgure 1)

HUMFES / FPS and HUMFISAl loc1

One or two bands are visible in each lane,
mdlcatmg that.an individual is either ho-

mozygous or. heterozygous for: the- STR

number (Flgure 2). The molecular size of

HUMEFES / FPS locus ranges from 206 to

238 bp, and it has 9 alleles: (fromallele 7to
' molecular .size of
HUMF13A1 locus ranges from 179 to 235 -
bp, and it has 16 alleles (alleles 3, 3. 2 and '

allele . 15).: The

alleles frorn 4 to 17)

B- Analysxs of data

1) Exclusion of patemﬁy was. catego- '

rized mto 4 classes (Hubbell et al 1991)
- I- Dwect exclusion:

Class Ia: The chlld is. p051t1ve for a ge-
netic marker that is absent in the mother.

and putative father

Class Ib: The ch1ld is negatlve for ge-.'_
nietic markers of a system that are demon—' '

strated i in the putanve father

Ii- Indzrect exclusion: .

Class IIa The chxld is homozygous for“__
4 genetic marker that i is absent in the puta- .

tive father.

Class IIb: The child is negative for a ge~
netic marker, whereas the putatlve father

is homozygous for 1t

2) Blood_ g;o_up___ gqu ;ﬁre__c.i';_l_exgl_:y::.It_-_ hra_s ._

Manscura J. Porens_ic_: Med. _Clin. Toxicol.
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- calculated  from the blood group pheno-
- type frequencies in unrelated individuals
~of the research population sample (51
- mothers, 51 legal fathers, and 10 men; total

=-112) accordmg to’ Ibrahxm (1987) and

Thomson (2003)

3)- DNA allele'frequenciés This was

_ .calculated from the phenotype frequenmes
. inthe previous populatmn sample accord-

mg to Thomson (2003)

: 4)‘ _Incl_usmn of. paternity: Calculation of
paternity index (PI), combined ‘paternity
index (CPI) and probablhty of patermty
(PP) (Henry et al.; 2001): :

- PI for non- excluded fathers was calcu-
lated from the data of blood groups and
DNA allele frequencies. To estimate the PI
for a certain man, the frequency (X) with

~which- this man could produce a single

sperm with the obligatory paternal gene(s)
was compared to the frequency (Y) with
which this gene(s).could be expected to oc-
cur in a single sperm from a random man
of the same population. The PI for each
genetic system was calculated separately
and expressed as PI = X/ Y. The CPI for a
trio was. determined by multiplying the in-
dividual paternity indices of the tested ge-
netic systems, and then the PP was calcu-
lated: from the Baysian formula for- the
probability of paternity: PP = PI / (CPI +
1) using a value of 0.5 for the prior prob-
ability assummg th1s isa neutral unbxased'
value : = - '
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Sfai*zstzcal analysrs e

. Parametric data, as proved by . the Kol«
1rogrov - Smirnov test, were analyzed by

calculation of the arithmetic mean, stan-
~dard deviation, range, and student t - test.
Non- parametric data were analyzed by

Mann Whitney—U and Fisch’er's exact tes'ts.'-

All statistical tests were rin on an IBM'
compat1ble personal computer by using -
the Statistical Package for Social Scientists
(SPSS) for windows, version 10 (SPPS Inc.,

Chrcago, IL, USA). -
RES ULTS

| E:iccfusion' of pa’temzty

Incluswn of patermty (expressed as _' -

probabrhty of paternity): -

The gene frequencies are shown in table ;
(3). For each family group, the probability
of paternity (upper and lower limits, and
mean values + standard dewatlon) calcu-
lated from non- excludmg ‘systems’ of .
blood groups, DNA loci, and combined .~
blood groups and DNA loci, as well as
comparisons between non- excluded and

Mansoura J. Forensic Med. Clin. Toxicol.
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~excluded fathers are shown in table (6).
" Comparisons ‘between probability of pa-
. ternity of non- excluded legal and alleged
fathers in ‘the three family groups are
. shown in table (7).

g 'DiSCU'S's'IoN

" In the present work a panei of 10 genet-
Cie markers was’ evaluated for- parentage
 testing in' 51 families. The markers includ-
. ed the ma]or ‘blood groups (ABO & Rh
. -systems), -minor” blood groups (MNSs,
gl Duffy Lew1s, Kell & Krdd) and three

- DNAloci (Alu TPA - 25, HUMFES / EPS,

- & HUMFI13A1). The families were studied
S 'as .{hree group's o'f -s’tatiSti:c':aI s’i'giiificéince':”
Exclusrons made by md1v1dua1 markers . : : -
are shown in table (1). and flgure (3) Num—"_' :
bers and percentages of excluded fathers
are shown in table (2):and figure (4). Clas-
sification of pa'te'rnj_ty exclusions accord- - .
ing to the number of excludirig markers -
are shown in table (3). The frequencres of -
classes of exclusu)n are shown in table @,

= A group contamrng 40 famihes (Ist -

~ 40th family): The trio in"each family con-
‘sisted of the: ‘mother, the child, and the le-
‘gal father. The' families ‘had no suspicion
- of paternity dispute so that the probability
- of d1sputed patermty may be low in thxs

group

- A group contammg 11 famrhes (41st .

e 51st. family): The trio in ‘each” farmly con-
_sisted of the mother, the child; and the le-
- gal father. The' famlhes of ‘this ‘group had
;'strong susp1c1on of patermty dlspute The
. probabrhty of dzsputed patermty may be

h1gher in thls group

- A group contammg all the famzhes (1St
- 51-‘3t farmly) The trio in each famlly con-

o .-Vat; XII No. z, ,rn'ly 2004
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sisted of the mother, the child, and a

known unrelated: man: representing the-
"alleged father". The probability. of disput~

ed paternity in this group is 100%

Exclusion of paternity: Analy51s of pa-

ternity exclusion among the tested fami-
lies revealed the following:

The group containing the 15t - 40th fami- -

ly (Tables 1, 2): Two. legal fathers (5.%)

were excluded by the blood. group system:.
MNSs, whereas the DNA' panel showed -
no exclusions. In this group where pater-
nity dzspute is unhkely, exclusions by:.a.
single marker raises a. serxous question
about the: rehabxhty of such exclusion,
which should be looked at with- great cau--
tion because of the possibility of false ex-
clusion.. Verification of. exclusion. of those-_
two legal fathers shows that exclusion was '
indirect (Class Ila). where . the children-
were presumed homozygous for the N or -
S genes (NN and . SS respec:tively) and the
products of such genes were absent in. the
two fathers. Non- certainty of this exclu- -
sion emerges from the inability to detect

- products of the opposite genes in the chil- _
dren, where the possibilities of weak ex=
pression of genes, imdetected rare alleles,
or the. occurrence. of rare. mutatlons can: . -
not be ruled out. Another flndmg in fa--
vour of the f_alse nature of _these two exclu-
sions is the higher mean value of probabil-

ity of paternity for excluded fathers than

for non - excluded fathers of this group
(Table 6). For legal issues, the agmﬁcance:”f

Mansoura J. Forensic Med. Clin. Toxicol,
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of such exclusions and rehablhty of labor-
atory tests providing' them is critical for

any conclusmn about the patermty

“The group containing’ the 41st' - 515t_
family (Tables 1, 2): A total of eight legal
fatbers (72.73 %) were excluded; four fa-
thers were excluded by the blood group
panel (by the: ABO, Rh, Duffy, and Kell
systems, classes Ia and Ila of exclusion),
and other four fathers were excluded by
the DNA panel (by the 3 DNA loci, classes
Ia and IIa of exclusion). Comparison be-
tween exclusions in this group (where pa-
ternity dispute is suspected) and the pre-
vious group show that the percent of total
excluded legal fathers is " significantly
higher. (P < 0.001), rising the probability of
the presence of true paternity dispute. The
possibility that all such exclusions might
be false is unacceptable because, if consid-
ered false, the percent of exclusion would
be comparable to that of the 15t - 40th famj- -
ly group: However the surprising finding -
here is that all exclusions were made by
single markers only in contradistinction to
the 15t - 51st family group in which most
exclusions (85.7 %)’ were made by more '

: than one marker 3

The group containing the 1st - 51st famij-
ly (Tables 1, 2): A total of 49 alleged fa-

. thers (96.08%) were excluded: 32 (62.75%) -
* were excluded by blood groups (ABO, Rh, _
" Duffy, and Kidd systems, by all classes of

exclusmn mamly class Ia and Ila) as well :
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as DNA (by the 3 DNA loci, classes Ia and' U
Ia of exclusron) and 17 (33 33%) were ex- -
cluded by the DNA panel alone (by the
- three DNA loci, classes I and Ifa of exclu-
'51on) Surpnsmgly, two alleged fathers'

'genetrc markers Taklng 1nto cons1derat1on .

the absence of any relatlonshlp between

_ rnay be drfflcult

. Analysrs of exclusrons made by md1~

'V1dua1 markers (Table 1) shows that -

- Rh, MNSs, and Duffy blood group sys-' _srgmfrcant difference was detected P <

tems were the rnost efficient i in excludmg ©0.001). It has been shown that most of the

~alleged fathers. Lewis and Kell systems S
were the least valuable (O % exclusron) o

and kidd system excluded only 3.92 % of

alleged fathers. Among the DNA panel o

the’ HUMFES / FPS & HUMFIBAl loc:1_-' :
were more efficient than the Alu TPA - 25
locus. It is observed that the most effrcrentu." .
markers in’ exclusron are those wrth poly-'f -

Ma:ns’oura J. Forensic Med. t_’.?lin. Toxicol.
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the populatron (Ohno et al 1982) ‘Analy-
sis of - exclusrons ‘made by the blood
: _group panel versus the DNA panel in the
18t - Bst famlly group (Table 2) shows .

o that the three DNA loci were “more effi-
o '_-crent 4n . excludmg alleged . fathers than
. the blood groups with a hrghly signifi-
_ cant drfference (P < 0 0001)

- the’ alleged and legal fathers, fallure of i
that panel to exclude two among 51 sure - '_
disputed fathers (3.92 % of total) renders it -
~ inadequate to exclude all cases of patern1~ o
ty dlspute, and warrants the adc:htlon of
' further markers to achreve rehable exclu?
sion. However, if the alleged father isa :
close relative to the legal father, exclusron’ .

Analys1s of exclusrons, accordmg to the :

: number of excludrng markers, in the 1st -
o 51t farmiy group (Tabie 3) shows that 7 of
_ total 49 exclusrons 143 %) were made by
= s1ngle ‘markers only, _whereas 42 -exclu-
sions - (85.7. %) were made by multlple
: (more than one) markers All the exclu-
R sions (100 %) in'the 415t - 518t farmly group
- were made by smgle markers. Upon com-
'-_-parlson between the two. groups ‘as re-
‘gards exclusion by smgle- marker versus

exclusmn by multrple- markers a highly

exclusions in the- 415t 518t farmly group

.were duie to true paternrty chspute ‘upon
a companson with" the st - 40th- family
- group. . Srnce all. ‘the exclusmns in the
418t - 51St famrly group “Were - made by
.slngle markers in contrast to the 1st -
- 51t famﬂy group of aIleged (who were

unrelated to the legal fathers), it can
_ morphlc alleles, a f1nd1ng whrch coincides -

 with the theoretlcal conclusmn that the';
_ power of exc}uszon of a genetrc marker is
proportronal to 1ts polymorphrsrn among

then be concluded that. the dlsputed fa-

thers in the 4:15t 51St farmly group wete
- close relatxves to the legal fathers of that

__ | 'group
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As regards classes of exclusron, it has
been stated that- direct - exclusion is .

more rehable than mdrrect exclusmn be-

cause direct exclusron depends on demon—" L
strable: markers, whereas 1nd1rect exclu-
sion depends - on’ the assumptron “of
homozygosity for a partrcular gene: wh1ch: o
can not be determined unequivocally by

testing. (Polesky, 1996). However, in the

present work (Table' 4), it has been shown g
that most exclusions were made by the in-

direct class Ila (most exclusmns by blood

groups were. by class Ha & class Ia, where— o
as most: exclusmns by the DNA loci were

class Ila). This leads to the conclusmn that

any exclusion: in parentage restmg, even:
by a single marker and/or by an mdrrect'
class of exclusion, should be cons1dered o
seriously - albeit cautmusly, its’ rehabrhty_ '
should be verified, and testrng for paterm-' o
ty should be extended to mvolve other ge— -

netic markers

Inclusmn of patemlty (probabxhty of _ o

paternity);

Gene frequencres Gene frequencres.
were calculated from’ the studied ‘popula- .
tion sample as a prerequ151te for the caleu-
lation of probability of patermty (Table 5). -
Other previous reports or reports. done- :
elsewhere  about gene frequencres were
not used to obtain- updated local values s
derived from the studied populaﬁon sam-
ple. By comparing  the obtained values of - )
blood group gene frequencies with values

Mansoura J. Eorerzsic_Med. Clin. I‘oxicol.
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'of other studtes performed earher in our

locahty (Ibrahlm etal, 1990) or in other lo- -

'cahtres (Wagner et al,, 1995, ‘Halos et al,
_ 1998 Gamero et al, 2002) varlable chffer-‘

ences between populatlons were detected.
Indeed, such differences are expected to

‘be present due to such factors as sampIe

srze, effect’ of m1gration and possxble oc-
currence of mutat1ons (Blumenfeld & Bat-

._fnalk 2004)

o Probablhty of patermty (Table 6) was

calcuIated for each trio of the studied fam~
ilies usmg combmed blood groups alone,
combmed DNA loc1 alone, and combmed
blood groups ‘and DNA loci. The ‘upper
and lower limits, mean, and standard de-

- viation _were calculated for the whole

group, as well as for the non— -excluded
and excluded fathers within each group.
For excluded fathers, the probabﬂxty of pa-
termty was calculated from non - exclud-__
mg markers : ' |

Calculatron of probabrhty of paterm-
ty for non- excluded and excluded fa-
thers w1th1n each group aimed at. help-.
ing the mvestlgators to suggest whether
the exclusions were true or false. The

- means of probab111ty of patermty de-

r1ved from blood groups, DNA loc1, or
both showed hxgher values for non - ex-
cluded than for excluded fathers, except
the 1st - - 40th family group which had high-
er mean ‘value for the excluded fathers.
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This result is in favour of the assumption
that the exclusions in the 15t - 40th family
group were most probably false. Howev-
er, certainty of that assumption is impossi-

ble to judge from the used panel of genetic
markers because the group of true disput-

ed fathers (15t 518t farruly group) showed'
exclusions by smgie markers - and very"'
high values of probabﬂlty of patermty for"

some tnos

Although the mean values of probabll-'
ity of paternity for non- excluded fathers
were generally higher than the values for

excluded ~ fathers within each farmly

group, yet the upper and lower values

showed considerable var1at10n and over-

lap. The probability of patermty forasure
51St farmly" |
group) reached a value as h1gh as 99. 93 %,_ _
- while'it was as low as 69.2 % for a non- ex-
cluded father in the 1st - 40th family

disputed father (in the ISf

group. This renders judgment of paterruty
iriclusion for a tested smgle trio impossi-

ble in many cases usmg the study panel' _

of genetic markers".

Comparison between mean values of
probability of paternity for non- excluded
fathers in the different family groups (Ta-
ble 7} derived from blood groups, DNA
loci, or blood groups and DNA loci

~ showed that the values derived from

DNA loci were higher than those derived
from blood grcups, while the values de-

rived from both blood groups and DNA - |

Mansora J. Forensic Med. Clin. Toxicol.

3 mgmﬁcant i the ‘1st -

~thers, and in the étlst
_ wherea prOportxon of fathers were not ex-
: cluded ‘The supemomty of DNA Todi to the
; _-blood groups coincides with Markowicz et
- al. (1990) ‘and Wee (1993) who reported
_ _that DNA based systems offer higher pre-
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loct were the hxghest The dlfferences were
0th family group
where all the fathers’ were mostly true fa-
15t farmly group

cision exclusion’ than protem— based ‘sys-

- tems, thereby mm1m1zmg the chance of
- -faisely mcludmg anon - father as well as

giving a more accurate mcluswn probabﬂ- '
ity for the 1dent1f1cat1on of true b1olog1ca1

fathers.

Although the tested DNA lom ylelded

_better results in paterruty testing than
“blood groups yet we must keep aware~
ness about some limitations of DNA re-
- sults. Swarner (1996) mentioned that the

genet1c systems analyzed by PCR tech-
mque were susceptlble for mh1b1t10n by

- various factors ‘such as haeme in the
! 'blood Spec1f1c pnmers may be more effi-
--c1ent with one allele than’ another creatmg

an increased productlon of the favoured
- allele. The .extreme sensitivity of PCR
makes it also susceptible for contamina-

- tion. Moreover, visual ‘comparison be-
- tween bands on the gel is limited by a dif-

~ ference of at least 4 base pairs in their
~ sizes. The risk of mutation in DNA is still

persiste'nt, and in fact, the rate of mutation

- in DNA was demonstrated to be greater
- than that observed with - conventional

© 7 Vol.XI No.2, July 2004
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blood groups (Henry et al, 2001). All

these pitfalls may lead to mxsmterpreta- :

ton of the results Many iegal authorities

consider exclusion at a single locus ot
enough ro estabhsh non - patermty, and _'
reliable exclusmn should be based on a'_
mmlmum of two mrsmatches (Henry et

al., 2001)

Fmally, the followmg conclusmns can:_

be denved from the study

- DNA polymorphlc short tandem re-"'
peat loci provxde more. concluszve results_
in exclusion or mclusmn of paterruty than"

do blood group systems.

- Some blood group systems proved
to be of little value in patermty testing -
(Lewis, Kell and Kldd), and should be.
omitted from such testing in Egyptran_ "

popuiatlon

~ The panel of 10 genetrc markers ap-'
plied in the study is. not suffment to ex- :
clude all cases of drsputed patermty or fo .
prove patermty (probablhty of patemlty) '
in case of non- exclusmn Further genetlc_

Mansoura J. Forensic Med. Clin. Toxicol,
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markers, such as other polymorph1c DNA
IOC1 and human Ieucocyte antigens, should
be apphed to achleve Iegally reliable re-

sults B

'_';« Any excluswn in paternity testing,
even bya smgle marker and / or by an in-
d1rect class of exclusmn, should be consid- _
ered senously albeit cautiously. Its relia-
blhty should be verified, and testing for
paternity should be extended to involve
other genetic markers. Quality control pa-
rameters should be strictly apphed to the
concemed laboratorles - Regulatory rules,'
as, regards the rellable number of exclud-
ing markers to prove exclusion or reliable
values of probabzlzty of paternity in case
of non- exclusmn ‘are ‘mandatory. Such.
rules should con31der data derived from‘
the concerned population such as the gene_
frequenc1es and polymorphrsm of the se-
lected markers '

: -'.- The gene frequenc1es of any selected_
pane1 of genetic markers for paternity test-
ing should be kept updated to obtain the,

- best results

Vol XII No.2, July 2004
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Fig. (1) : A photograph of agarose gel electrophoresis of PCR arhpliﬁcation products of the
Alu TPA - 25 locus.

Lane 1: Bands of the DNA marker 8 (extending from 1116 bp to 110 bp).
Lane 2: Allele 1 (100 bp) of the legal father (a).

Lane 3: Allele 1 (100 bp) of the mother (a).

Lane 4: Allele 1 (100 bp) of the child (a).

Lane 5: Alleles 1 & 2 (100 bp & 400 bp) of the child (b).

Lane 6: Allele 2 (400 bp) of the legal father (b).

Lane 7: Allele 1 (100 bp) of the mother (b).

Lane 8: Allele 1 (100 bp) of the alleged father.

These bands provide differentiation between the alleged father (lane 8) and the
child (b) (lane 5). The child was heterozygous for Alu TPA - 25 alleles 1 & 2 (100 bp

& 400 bp) while the alleged father and the mother (b) were homozygous for allele 1
(100 bp) (Direct exclusion by class Ia).

Mansoura J. Forensic Med. Clin. Toxicol, Vol. XII No.2, July 2004
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Fig. (2) : A photograph of agarose gel electrophoresis of PCR amplification product of
STR HUMEFES / FPS locus.

Lane 1: Bands of the G174A PGEM DNA marker (from 2645 bp to 36 bp).
Lane 2: Allele 11 (222 bp) of the legal father (a).
Lane 3: Allele 11 (222 bp) of the child (a).
Lane 4: Allele 11 (222 bp) of the mother (a).
. Lane 5: Allele 13 (230 bp) of the alleged father.
Lane 6: Alleles 11 & 13 (222 bp & 230 bp) of the child (b).
Lane 7: Allele 11 (222 bp) of the mother (b).
Lane 8: Allele 11 (222 bp) of the legal father (b).

These bands provide differentiation between the legal father b (lane 8) and the
child b (lane 6). The child is heterozygous for HUMFES / FES alleles 11 & 13 (222
bp & 230 bp) while the legal father and the legal mother are homozygous for al-
lele 11 (222 bp) (Direct exclusion by class Ia).

Mansoura J. Forensic Med. Clin. Toxicol. Vol. XII No.2, July 2004
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