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Abstract. Genetic fingerprinting, DNA testing or DNA profiling is a technique to distinguish between
individuals of the same species using only samples of their DNA. In modern animal breeding and
production, with welfare and optimum nutrition, the major health problems arise mainly from genetic
background. Obviously the selection does not affect the genome, but rather changes gene frequencies in
the population and modifies the range of genetic variation of selected and correlated traits. These effects can
be detected at the DNA level with the use of appropriate tools. DNA fingerprinting is a powerful tool in poultry
for investigating genetic diversity within stocks and establishing relationships among stocks, characterizing
individuals or populations genotypically, studying the relative contribution of evolutionary forces to genetic
differences between populations, for marker assisted selection, to assist in gene introgression, to predict
hybrid vigor and provide useful information for the pre-selection of populations to be used in crossbreeding.
This review summarizes the use of genetic fingerprinting in poultry research, especially in some genetic
resources of economically important species such as chickens, quails, ducks, goose, turkey and other

poultry.
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INTRODUCTION

Genetic fingerprinting, DNA testing or DNA profiling is a
technique to distinguish between individuals of the
same species using only samples of their DNA (Sharma
et al., 2001). DNA fingerprints depend on the genetic
differences between individuals, we have called such
genetic differences DNA markers; they are also called
DNA polymorphisms (The term polymorphism literally
means “multiple forms”), the term DNA polymorphism
refers to a wide range of variations in nuclectide base
composition, length of nuclectide repeats, or single
nucleotide variants. DNA polymorphisms are important
as genetic markers to identify and distinguish alleles at
a gene locus and to determine their parental origin,
there are three types of genetic polymorphism: A) Single
Nucleotide Polymorphism (SNP), these allelic variants
differ in a single nuclectide at a specific position. At least
one in a thousand DNA bases differs among individuals.
The detection of SNPs does not require gel
electrophoresis, this facilitates large-scale detection. A
SNP can be visualized in a Southern blot as a
Restriction Fragment Length Polymorphism (RFLP) if
the difference in the two alleles corresponds to a
difference in the recognition site of a restriction enzyme.
Single Nucleotide Polymorphism (SNP) in genes and
non-coding parts of the genome is considered as a
worthwhile tocl for the bicdiversity assessment

(Weigend ef al, 2004). B) Simple Sequence Length
Polymorphism (SSLP), these allelic variants differ in the
number of tandemly repeated short nuclectide
sequences in noncoding DNA. C) Genetic variation in
the cervid mitochondrial genome has been utilized
largely in population genetic analysis or phylogenetic
studies. Mitochondrial DNA (mtDNA) sequence variation
is highly appropriate for phylogenetic analysis amongst
closely related species, as compared to nuclear DNA
markers. This is because mtDNA shows more rapid
evolution (especially the hypervariable D-loop region),
maternal inheritance and the absence of recombination,
although there is some evidence that recombination
may occur in the mtDNA of ruminants.

Nevertheless, DNA fingerprinting has been shown to be
a cost-effective method to detect hypervariable loci for
investigating genetic relationship within and between
populations (Kuhnlein et af., 1989, 1990; Gilbert ef a/,
1990, 1991, Siegel et af, 1992; Dunnington ef al., 1994;
Grunder ef al., 1994; Jin and Chakraborty, 1994). DNA
fingerprinting is a powerful molecular-genetic technique
that uses human probes for hypervariable minisatellite
DNA to identify individuals and to determine parentage
with a high degree of accuracy (Jeffreys et al, 1985). In
poultry, DNA fingerprints have been used (1) to
characterize individuals or populations genotypically, (2)
to study the relative contribution of evolutionary forces to
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genetic differences between populations, (3) for marker
assisted selection, (4) to assist in gene introgression,
and (5) to predict hybrid vigor (Hillel ef af., 1992). Genetic
variation, both within and between breeds, is essential
for the genetic improvement of domestic animals. Loss
of variation will restrict the selection for desirable
economic characteristics within current commercial
lines. Therefore poultry breeders have an interest in
maintaining or increasing genetic variation within and
between commercial lines or exotic populations.
Polymorphism at the DNA level is greater than that at the
level of gene products and it is detectable independently
of environment, age, sex and tissue (Ponsuksili ef al.,
1998).

In present-day genetics, DNA markers are widely used
for genomic mapping, identification of genes controlling
commercial traits and analysis of consequences of long
term selection and inbreeding (Geldermann and
Ellendorff, 1990; Darvasi, 1998; Heyen et a/, 1999,
Kumar, 1999; Riquet ef a/., 1999; Buitkamp ef a/., 2005).
Mitochondrial DNA (Dong ef ai, 2002), Random
Amplified Polymorphic DNA (RAPD) (Smith ef a/., 1996;
Singh and Sharma, 2002, Dehghanzadeh et af., 2009)
DNA fingerprinting (Siegel et af., 1992; Ye et a/., 1998a)
and microsatellites (Takahashi et al, 1998; Kaiser ef al.,
2000) were widely used to study genetic variability
among populations. DNA Fingerprints (DFP) with multi-
locus probes detecting several types of repeats, provide
a tool to assess the genome as a whole. Such probes
could be divided into three general types: (1) micro-
satellite probes, detecting DNA repeats, usually
consisting of 2-8 bp, (2) mini-satellite probes detecting
DNA repeats 9-65 bp in length (variable number tandem
repeats, VNTRs) and (3) middle-repetitive DNA probes
that detect DNA elements several kbp in length (Gavora,
et al.,, 1993). DNA fingerprinting patterns obtained with
multilocus minisatellite probes proved to be the most
adequate to characterize the consequences of long-term
selection at the genomic level. To determine specific
changes in the genome of a particular line (line specific
bands) (Plotsky et a/,, 1993; Ponsuksili ef af., 1998).
The DFP analysis of relative band intensity is an effective
method of estimating the relative proportion of genome
contributed by parental populations (Haberfeld et af,
1992). The Random Amplified Polymorphic DNA (RAPD)
method was used to identify the species of forensic
biological samples (Lee and Chang, 1994). The
analysis of Restriction Fragment Length Polymorphisms
(RFLPs) is one of the most efficient means of monitoring
genetic diversity in domestic animals (Atzmon et af,
2007). Rastogi et al (2007) suggested that
mitochondrial markers are more efficient than nuclear
markers for the purpose of species identification and
authentication. Among PCR fingerprinting approaches,
RAPD was proved to be more discriminatory, accurate
and efficient than action fingerprinting. As the avian
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genome is characterized by a low frequency of
microsatellite repeats, minisatellite markers are
exceptionally valuable sequences in the search for
major genes of poultry production traits (Haley, 1991).
Simultaneous screening of many polymorphic loci in the
genome provides an effective tool for identifying markers
associated with loci determining selected traits
(Dunnington et al, 1990; Plotsky et al, 1993). By
detecting genetic variation, genetic markers may provide
useful information at different levels: population
structure, levels of gene flow, phylogenetic relationships,
patterns of historical biogeography and the analysis of
parentage and relatedness (Sharma et al., 1998a; Feral,
2002).

The aim of this publication is to summarize the use of
genetic fingerprinting in poultry research, especially in
some genetic resources of economically important
species such as chickens, quails, ducks, goose, turkey
and other poultry.

Different techniques of DNA profiling: Over past 3
decades, the fundamental DNA  technology
developments-restriction  enzymes  coupled  with
Southern-blot hybridization, sequencing and PCR have
contributed to a burst of applications in multiple
research areas, including genetic variation and diversity
in chickens (Weigend et af., 2004).

Restricted fragment length polymorphism {RFLP):
Originally, RFLP referred to analysis of band patterns
derived from DNA cleavage using restriction
endonuclease enzymes based on SNP. RFLP and
related techniques are usually modifications of the
Southern blot method when the whole genomic DNA or
its fraction is cut with restriction enzymes, transferred to
a membrane and hybridized with radiolabeled or
fluorescent probes. The latter can be cloned fragments
of endogenous avian viruses, particular nuclear genes,
MHC genes, EST, or mitochondrial DNA (mtDNA) genes.
Individual or pooled RFLP patterns can easily be
compared with identify variation within and among
populations studied. The technique is time consuming
but might still be useful in species for which no or little
sequence information is available (Soller et af.,, 2006).

PCR-Based techniques: According to Soller et al. (2006)
Amplification of noncoding or coding regions of a
genome using PCR has revolutionized molecular
genetics research and provided an impressive variety of
new markers to tackle diversity problems:

Random amplified polymorphic DNA (RAPD): The
random amplified polymorphic DNA technique employs
single short primers of random sequence, usually 10-
mers, which produce multiband patterns similar to DNA
fingerprints. No sequencing information is needed
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before genotyping. Use of RAPD markers to study poultry
genetic diversity was thought to be promising and they
were heavily exploited in the 1990s. However, because
of poor PCR reproducibility and dominance mode of
inheritance, they are no longer markers of choice.

Amplified fragmentlength polymorphism (AFLP): AFLP
molecular markers have been an important tool to enrich
existing genetic maps in plants, bacteria and less widely
in animal genomes. As developed by Keygene (Keygene
N.V., Wageningen, The Netherlands), the amplified
fragment length polymorphism technique involves the
restriction of genomic DNA, followed by ligation of
adaptors complimentary to the restriction sites and
selective PCR amplification of a subset of the adapted
restriction fragments. Although this type of markers is
popular, especially among plant researchers, there are
just a few examples of its application to examine genetic
variation in chickens. Like RAPD markers, AFLP markers
are characterized by a dominant nature, which is a main
disadvantage of this technique. Microsatellites, these
types of single-locus markers are alsc known as short
{or simple) tandem repeats, simple sequence repeats,
or simple sequence-length polymorphisms and belong
to a variable number of tandem repeat loci, the most
extensively used class of highly polymorphic molecular
markers. Unlike all the above techniques, prior
sequence information of flanking regions is necessary
to develop these markers. Major advantages of
microsatellites are that they are detectable by PCR
representing unique sequences in the genome that can
be mapped and easily be exploited for many genetic
applications. Also, they show extensive allelic
differences in length, mainly based on variation in the
number of repeats and partly on polymorphism of
flanking regions.

Sequencing approach: Direct sequencing became
possible for wide application with the invention of PCR
amplification. More recently, it has become popular in
discovering Single Nuclectide Polymorphism (SNP)
markers. There are several other molecular techniques
used for investigating inter- and intra-population genetic
variation in chickens, for instance, PCR-RFLP. This is a
combination of 2 major approaches when DNA regions
of interest are amplified by PCR and sequence
polymorphisms of these fragments are subsequently
detected by RFLP assays (Soller et af., 2006).

Single nucleotide polymorphism {(SNP) as molecular
markers: A SNP is a minimal DNA variation that occurs
as a replacement of a single nucleotide with 1 of the 3
other possible nucleotides. SNPs are the most common
class of genetic polymorphism, often outside of coding
regions, and they make up a new generation of biallelic
markers that become promising for use in biodiversity
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studies due to their abundance and applicability for high
throughput analyses (Schmid et al, 20035), they also
reported that, for SNP-based genotyping, the major
techniques are oligonucleotide chips, matrix-assisted
laser desorptionfionization time-of-flight mass
spectrometry and pyrosequencing. Because a
circumstantial SNP map of the whole genome was
created, we can screen genomes of various breeds and
populations to determine the following: 1) SNP profile of
a given breed, population, or both and SNP allele
frequencies across populations, 2) the uniqueness of
the breed, population, or both in terms of harboring rare
SNP or haplotypes, or 3) the value of the breed,
population, or both concerning economically important
SNP.

TagMan real-time PCR: TagMan real-time PCR is one of
the two types of quantitative PCR methods. Unlike the
other type of real-time PCR, the CYBR Green method,
which uses a florescent dye that can bind to any double-
stranded DNA, TagMan uses a fluorogenic probe which
is a single stranded oligonuclectide of 20-26
nucleotides and is desighed to bind only the DNA
sequence between the two PCR primers. Therefore only
specific PCR product can generate fluorescent signal in
TagMan PCR. To do TagMan PCR, hesides reagents
required for regular PCR, additional things required are
a real-time PCR machine, two PCR primers with a
preferred product size of 50-150 bp, a probe with a
fluorescent reporter or fluorophore such as 6-
carboxyfluorescein (FAM) and Tetrachlorofluorescin
(TET) and quencher such as Tetramethylrhodamine
(TAMRA) covalently attached to its 5' and 3' ends,
respectively.

Applications of DNA fingerprinting in different poultry
species

Chickens: DNA fingerprints have been shown to be a
useful tool for assessment of genetic distances
between genetic groups of poultry, genetic distances
between the original population and the selected
chicken lines, reflected the history of breeding (Kuhnlein
et al., 1989; Dunnington ef al., 1990; Haberfeld et al,
1992; Siegel et al., 1992, Haberfeld ef a/., 1996; Tixier-
Boichard ef af., 1996; Sharma et al., 2000; Dmitriev et af.,
2001) and revealed specific hybridization bands that
could serve as DNA markers (Zhang ef af, 1995,
Dmitriev et af., 2001; Schmidt ef a/., 2003; Sacharczuk et
al., 2005). A DNA fingerprinting technique was used to
assess the extent of genetic variation within and
between lines of chickens of different origin and to
construction of the phylogenetic trees (Ponsuksili et al.,
1998, Wimmers et al., 1999, Wimmers ef al., 2000}, to
determine the degree of inbreeding (Kuhnlein ef af.,
1990; Dunnington et al., 1991), to estimate the average
allelic frequency at a hypervariable locus and the



int. J. Poult. Sci,, 9 (5): 406-416, 2010

average mutation frequency per locus and generation
(Kuhnlein ef af, 1990), to determine the effects of
selection on the genetic variation within and between
lines of chickens (Ponsuksili et af., 1999; Sacharczuk et
al., 2005). DFP may be useful in predicting heterosis
(Haberfeld ef af, 1996, Gavora et al., 1993; Liu et af,
2009). Multi-locus DNA fingerprint markers used to
identify marker-associated Quantitative Trait Loci (QTLs)
affecting various juvenile traits of chickens (Mishra ef af.,
2002). A potential limitation of the use of a dominant
molecular marker system such as DNA Fingerprinting
(DFP) is the inability to distinguish homozygous from
heterozygous allele state in an individual and a resulting
inaccuracy in estimating effects of the marker alleles
(Kaiser et al., 2003).

Genetic variability within and between the reference
populations was reflected well by the DNA fingerprint
pattern. Different methods to analyze the DNA fingerprint
data were evaluated and the degree of band sharing
was found to be the best measure of genetic similarity
(Tropical and Subtropical Agriculture, Third STD
Programme, 1992-1995). Genetic diversity within and
among nine pure lines of Beijing White Leghorn
chickens was determined by DNA fingerprinting, to
demonstrate relationships between the variability of DNA
fingerprints of parental lines and the performance in
some production traits of their hybrids (Meng et af,
1996).

Dunnington et al (1993) suggested that associations
between DFP bands and quantitative traits may not he
consistent in different genetic backgrounds. DNA
fingerprints probed with the repetitive sequence revealed
a characteristic pattern in each chicken and in line; DFP
was useful for parentage analysis and for eluddaing of
the genetic structure of a chicken strain (Kimura et af,
1993).

Methods of multilocus genome fingerprinting (DNA
fingerprinting) and the PCR with random primers were
used to detect genome variability of eleven chicken
breeds. The diagnostic value of the markers used for
differentiating breeds and detection of origin of several
breeds of Russian selection was demonstrated
(Semenova et al., 1996). If total DNA is used, RAPD
yields abundant information about the analyzed genome
in a rapid and inexpensive way (Xena de Enrech, 2000).
Naoyuki and Tomita (1993) were attempting to detect the
DNA fragment of the irradiated donor sperm DNA in
transgenic chicken embryos by using a DNA fingerprint
method.

Recent information in literature have revealed that
microsatellite markers are more accurate and efficient
method for estimating genetic variation in chicken
populations than other methods that have been used
previously (Chen et af., 2004; Takezaki and Nei, 1996).
However, only a limited number of investigations have
used microsatellites across Chinese indigenous
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chicken populations in Southern China (Zhang et al,
2002). According to Yu Ya-Bo ef a/. (2006) microsatellite
DFP used to determine the genetic relatedness among
different Chinese indigenous chicken populations and
evaluating of genetic variations and genetic distance
between populations and to construct the topology of
phylogenetic trees. The genetic variability of various local
chicken populations derived from Bolivia, India, Nigeria
and Tanzania was evaluated with 22 microsatellites, a
dendrogram was constructed based on CHORD
distance by upgMa analysis (Wimmers et al, 2000). Yu-
Shi et al. (2005) reported that, microsatellite fingerprint
was feasible to analysis genetic relationships among
Chinese native chicken breeds. Using allele ladders for
each microsatellite, scoring can be standardized
between gels and even between laboratories. It has also
been shown that microsatellite typing can be applied to
pooled DNA samples for population studies (Khatib ef
al., 1994; Crooijmans et al., 1996; Hillel ef af., 2003). The
genetic diversity of the Turkish native chicken breeds
(Denizli and Gerze) was evaluated with 10 microsatellite
markers (Kaya and Yildiz, 2008), they reported that,
information about Denizli and Gerze breeds estimated
by microsatellite analysis may also be useful as an
initial guide in defining objectives for designing future
investigations of genetic variation and developing
conservation strategies.

In chickens DFP loci, detectable by minisatellite probes,
are extremely polymorphic. Individuals have unique
patterns of DFP and thus can be selected for maximal
genomic similarity to the recipient line and minimal
similarity to the donor line, using their DFP patterns as
the criterion for similarity. Its a tool to reduce the
required number of backcross generations in
introgression breeding programs (Hillel et af., 1990).
RAPD analyses have been used for genome mapping
(Levin et al., 1993, 1994; Cheng ef al., 1995), parentage
analysis, genetic analysis of relatedness and diversity in
chickens (Smith et af., 1996), genetic characterization of
chicken lines (Plotsky ef al, 1995), identification of
marker for QTL (Tercic et a/., 1998) and estimation of
genetic variation in different breeds of chickens (Welsh
and McClelland 1990; Sharma et al., 1998b; Hillel ef ai.,
1992; Mohamed et af, 2001; Ivgin and Bigen, 2002),
applied to detect genetic similarity between five local
chicken strains in Egypt (Ali ef al, 2003). RAPD was
effective tool used to detect polymorphism among five
breeds of chicken (Sharma ef af, 2001), construct
dendogram to show phylogenetic relationship among
breeds of chickens (Mohamed et al, 2001; Sharma et
al,, 2001). More importantly, the level of polymorphism
detected by using RAPDs will provide chicken breeders
with environment independent DNA markers, which
should be regarded as essential tools for selection
(Mohamed ef af., 2001).
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Salem et al. (20035) indicated that, RAPD analysis should
lead to the saturation of the genome without the
requirement of previous genetic information and using
few expensive oligonucleictides. The genomes of three
local strains of chickens were screened by randomly
amplified polymorphic DNA bands, using RAPD-PCR
analysis. RAPD-DFPs used to assessment of genetic
diversity and relationships between the breeds of
chickens and to construct the phylogenic tree (EI-Gendy
et af., 2006). We have also presented some preliminary
data showing molecular differences between Egyptian
chicken strains (Ali and Ahmed, 2001) and indicating the
potential use of RAPD markers for a wide range of
applications in poultry breeding.

RFLPs, were used to construct a physical map of the
chicken genome, provides a powerful platform for many
areas of chicken genomics, including targeted marker
development, fine mapping of genes and QTL alleles,

positional cloning, analysis of avian genome
organization and evolution, chicken-mammalian
comparative genomics and large-scale genome

sequencing (Chengwei Ren ef af., 2003).

Recently, molecular AFLP technique has been used to
search DNA markers for discriminating slow- and fast-
growing chicken strains and to authenticate certified
products (Fumiere et al, 2003). The AFLP is a powerful
tool for investigating the genetic diversity of animals
(Ajmone-Marsan et al, 1997, Ajmone-Marsan et al,
2001; Martino et af, 2005) as well as the genstic
markers for discriminating between purebred and
crossbred of the slow- and fast-growing chicken strains
(Fumiere et af., 2003; Mekchay ef al., 2005). AFLP also
used to phylogenic tree analysis in chickens (Mekchay,
et al., 2005). Based on AFLP DNA fingerprinting, genetic
diversity, genetic relationship and identification of
chicken breeds can be analyzed (Yu-Shi et af., 2006).
Single Nucleotide Polymorphism (SNPs) were analyzed
in 20 distinct chicken breeds, phylogenetic trees were
constructed. Nevertheless, SNPs have obvious
advantages and are an efficient and cost-effective
genetic tool, providing broader genome coverage and
reliable estimates of genetic relatedness (Twito et af,
2007).

Commercially: Hy-Line International was the first poultry
primary breeding company to establish an on-site
molecular genetics laboratory. Over the last several
years, Hy-Line molecular scientists and geneticists have
been working closely to apply the technology to the Hy-
Line breeding program through marker-assisted
selection. While marker assisted selection is rapidly
being integrated into the Hy-Line breeding program, we
can also use DNA markers to protect brand integrity and
identify counterfeit products at the DNA level (O’Sullivan
and Greaves, 2007).
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In quail breeding: DFPs were used to study genetic
variations, correlations and for mapping of the quail
genome. Hanotte et al (1992) emphasized the
desirability of determining, in each new species, the
optimal experimental conditions as a preliminary to any
behavioral or population genetic studies that use the
multi-locus DNA fingerprinting methodology. However,
fingerprint patterns will often be adequate for use in
paternity analyses, such as in behavioral studies,
despite the occurrence of haplotypic sets of bands. DNA
fingerprinting of individual quail showed characteristic
pattern and individuals could be distinguishable from
each other even within a line, no commonly shared DNA
fingerprints band was observed among 18 quails
examined, each line had peculiar DNA fingerprint
pattern, from which we could construct a dendrogram,
inbreeding coefficients estimated from band sharing
(Hideyuki ef al., 1993). In the other hand, Ye et al
(1998b) found that, in Japanese quail, the DNA
fingerprinting technique produced distinct banding
patterns, selection has increased genetic homogeneity
within the selected lines using DFP, the band sharing of
DNA fingerprints within lines was not closely related to

accumulated inbreeding, some known relationships
among lines were not predicted by the DNA
fingerprinting.

The first genetic map for quail was produced exclusively
with AFLP markers (Roussct et al, 2003). Hence, it
would be beneficial in the future to integrate the
microsatellite and the AFLP maps in order to provide a
powerful tool for the ongoing search for quantitative trait
loci controlling egg production and fear-related
behavioral traits in quail. A linkage map of the Japanese
quail (Coturnix japonica) genome was constructed
based upon segregation analysis of 72 microsatellite
loci in 433 F2 progeny of 10 half-sib families. This map,
which is the first in quail based solely on microsatellites,
is a major step towards the development of a quality
molecular genetic map for this valuable species. It will
provide an important framework for further genetic
mapping and the identification of quantitative trait loci
controlling egg production and fear-related behavioral
traits in quail (Kayang et al, 2004). Genetic
coadaptability of wiled Japanese quail, wiled common
quail and domestic quail populations in China was
studied using 7 microsatellite DNA markers (Guobin et
al., 2006). Microsatellte have been reported in the
literature for Japanese quails (Pang et al,, 1999; Kayang
et al.,, 2002).

We found that, a few papers had investigated DNA
fingerprinting in other poultry species such as turkey,
duck, goose and ostrich.

In Turkey: RAPD analyses have been used for
parentage analysis, genetic analysis of relatedness and
diversity in turkeys (Smith ef al, 1996). Genetic



int. J. Poult. Sci,, 9 (5): 406-416, 2010

relatedness among five turkey strains was investigated
using three molecular marker systems: Randomly
Amplified Polymorphic DNA (RAPD), microsatellite and
SNPs derived from a sequence tagged site and a cloned
RAPD fragment. These data provide, for the first time,
molecular evidence of the potential relationships among
noncommercial domesticated turkey strains (Smith ef
al., 2005).

In ducks: DNA-fingerprinting used to study genetic
similarity (Triggs ef al., 1992). The technique of (RAPD-
PCR) was applied to elucidate the genetic variation
within and between duck populations and estimating the
phylogenetic relationships among them by El-Gendy ef
al. (2005) and to estimate genetic similarity between four
breeds by Gholizadeh et af. (2007), microsatellite have
been reported in the literature for ducks (Maak et al,
2003). A genetic linkage map for the duck (Anas
platyrhynchos) was developed within a cross between
two extreme Peking duck lines by linkage analysis of
155 polymorphic microsatellite markers, including 84
novel markers reported in a study by Huang et al. (2008),
this genetic and cytogenetic map will be helpful for the
mapping QTL in duck for breeding applications and for
conducting genomic comparisons between chicken and
duck. The first AFLP linkage map in duck (Anas
platyrhynchos) constructed by (Huang ef af., 2009), this
map provides important information for establishing a
duck chromosome map, for mapping quantitative trait
loci (QTL mapping) and for breeding applications.

In goose: We find only one publication by Maciuszonek
et al. (2005), they reported that, several specific DNA
fragments described may facilitate identification of
genotypes and as follows, may be used in germplasm
conservation in goose breeds.

In ostrich: Hinckley ef a/. (2003) indicated that, W-linked
markers amplified from ostrich genome may be species
specific markers. These results demonstrate that RAPD
analysis using bulked DNA samples provides an
efficient means for the detection of W-chromosome
markers in avian species. The SCARS developed can be
used for identifying sex in immature ostriches. The
objective of their study was to develop reliable PCR-
based DNA markers that can be used for sex
identification in the ostrich with lower costs. On the other
hand, the suitability of 29 chicken microsatellite markers
was evaluated as potential genetic linkage markers in
the ostrich. No sequence homology was stated {(0.00%
similarity) between any of the 29 chicken microsatellites
and the genome of the ostrich. This leads to the
conclusion that the former are not suitable for genome
mapping of the latter. In light of this, more work should
especially be done to widen our knowledge of ostrich
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specific markers (Horbaficzuk ef af., 2007). Analyses of
the representative DNA fingerprinting band patterns
failed to distinguish bands specific for the high and low
performance groups of ostrich layers (Kawka et al,
2010). Further investigations are required, in which
another combination of probe/enzyme and especially the
application of highly polymorphic microsatellites should
be applied, since the microsatellite analysis provides
more detailed information and is widely used in linkage
mapping of farm animals.

Other uses of DFP: in fish breeding, Multi-locus DNA
fingerprinting, RAPD and simple sequence repeat-
anchored PCR (SSRa-PCR) techniques were able to
show that clone founders as well as gynogenetic
offspring were genetically homozygous. Multi-locus DNA
fingerprinting and RAPD were used to demonstrate that
carryover of male chromosomal DNA by the use of UV-
irradiated sperm for induction of gynogenesis did not
occur and that the clonal lines could be accurately
distinguished from each other. In contrast to these
methods, the used primers in SSRa-PCR did not have
the power to determine the absence of paternal genomic
transmission due to a lack of visible informative paternal
bands (Jenneckens etf al., 1999). In the field of quality
control of meat products: Calvo ef al (2001) reported
that, the RAPD-PCR pattern was useful to identify
species composition of pork, duck, duck-pork, goose,
and poultry pates. This study demonstrates the
usefulness of RAPD fingerprinting to distinguish
between species in pates. RAPD-PCR fingerprintings
allowed the discrimination amongst pork, beef, lamb,
chicken and turkey in all cases. AP-PCR also allowed
identification of the five tested species in every sample
although more complex patterns were generated,
including some low intensity bands. RAPD- and AP PCR
are molecular techniques which are easier, faster and
cheaper than other DNA-based techniques. Overall, the
assayed techniques could be robust and simple
methods to be considered as additional quality control
tools in meat species identification (Saez ef al., 2004).
The development of species-specific real-time PCR
assays for the detection of pheasant and quail in
commercial food products are reported (Chisholm ef af.,
2008). The assays successfully detected pheasant and
quail in complex food matrices of raw, oven-cooked and
autoclaved meat, demonstrating their suitability for use
in enforcement and food control laboratories.

Conclusion: As reviewed in this paper, DNA
fingerprinting techniques are currently available to
provide detailed assessment of the molecular genetic
variation in the structure of the different poultry species
genome. It is important to mention the fact that data
results from DNA-fingerprintings assays can be
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extended to enhance populations by management
decisions based on a more accurate understanding of
their biodiversity and can make directed improvement in
poultry populations by incorporating genomic marker
information into breeding programs. There is also the
opportunity and need to study sequences of specific
polymorphic bands, to determine the genes detected by
fingerprinting experiments. There are various well-
developed strains of poultry that are used commercially.
However, information about the genetic characterization
of these strains and the amount of genetic diversity
among them is minimal, especially for most important
traits. Hence more studies are needed to characterize
these strains genetically and to estimate the genetic
variability between them in order to enhance selection
and breeding.
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