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ABSTRACT

Indigenous chickens obtained from the
central and northern parts of Nigeria were
evaluated for incidence and frequencies of
endogenous viral, ev, genes 1, 3, 15 and 21
using blood samples collected by branchial
venipuncture from free ranging adult birds
of both sexes. Results indicated that 60.7%
of the birds do not carry any of the four ev
elements and that none of the birds carried
genes for ev L. The frequencies ev 1, 3, 15
and 21 genes were 0.00, 0.07, 0.07 and 0.24.
Significantly (P<0.05) higher frequencies of
birds carrying the homozygous negative
genes for each of the four ev elements are
expected among the Ilocal chicken.
Significantly (P<0.05) higher frequency of
birds carrying the heterozygous than the
homozygous positive forms for ev 3, 15 and
21 are also expected. The obtained negative
genotypes agree closely with the expected,
although slightly lower frequencies were
obtained for ev 3 and 15 and higher
frequency for ev 21 than expected.
However, there were no birds carrying the
homozygous positive forms for ev 3 and ev
15 and slightly lower frequency for ev 21
than expected. The frequencies for the
heterozygotes, though slightly lower for ev
21 and higher for ev 3 and 15, agree closely
with the expected. Analysis of the DNA
finger print, DFP, bands from RFLP studies
indicated that the level of genetic diversity
in the local chicken in Nigeria is only about
52%. The study suggests that there may be
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true genetic differences in the Nigerian local
chicken pepulation and hence the slightly
high variation in genetic differences could
be exploited for genetic improvement.
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INTRODUCTION

A number of molecular genetic technologies
can nmow be used to effectively characterize
genetic stocks. Such studies can lead to
discovery of genes or germ plasm that need to
be conserved or those affecting certain
production traits and which can be introduced
into the present commercial stocks. One of
such technologies is the study of the
distribution and frequency of the endogenous
viral (ev) elements which has been reported to
be a measure of genetic homogeneity in a
population. Other methods for molecular
qualification of genetic diversity include
deoxyribonucleic acid (DNA) sequencing,
DNA hybridization, eletrophoretic analysis of
protein variation, immunologic methods and
restriction  fragment length  polymorphisms
(RFLP) (Chambers and Bayvless, 1983, Nei.
1987. Sharp, 1987). Out of these methods, the
RFLP technology is the most reliable as it
reveals a greater level of genctic variation.

Endogenous viral genes have becn studied
exiensively in poultry  (Smith, 1987,
Crittenden. 1991) and therr frequencies vary
among populations (Bumsicad et al, 1987,
Lamont et al, 1992), ecological zones (Smith
and Ray. Unpublished) and Production
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{Kuhnicin er a/, 1989). However these studics
havc been lunited to commercial or improved

stocks. The viral elements have been shown to
mfluence a number of performance traits in
poultry mncluding egg production and cgg
weight (Gavora et al., 1991), body weight and
feed cfficiency (Aarts et al., 1991, Aarts and
Lecenstra, 1995, Grunder ef al., 1995, Smith et
al., 1995) and disease resistance (Astrin, 1978,
Crittenden ef al., 1984, Kuhnlein ef al., 1989,
Smith. 1987, Tereba et al, 1979).

Most developing countries have livestock
specics  of unmknown genotype and of
undetermined potential. Perhaps the largest of
these species is the local or indigenous peultry
which has served as a major contributor of
animal protem (egg and meat) in most of these
couptries. For instance, Akinwunmi er af.
(1979) reported that the local chickens
accounted for 61.03% and 19.5% of the 1977-
1978 internal supply of poultry meat and egg.
respectively, in Nigeria. It has also been
reported that abmost every family in the rural
area of Nigeria keeps some local chickens
(Ayorinde, 1986, 1990) as sources of family
egg and occasional meat.

In order to improve performance of chickens
mn  developing countries NRC  (1993)
recommended that a study of the level of
genetic diversity in different populations is the
first step. FAO (1992) announced the initiation
of program to conserve and develop the
livestock and poultry genetic resonrces of
developing countrics (Cunningham, 1992).
Such an understanding can lead to discovery
of genes that can be used in the breeding and
genetic improvement of chickens indigenous
to developing countries.

An carlier work using the indigenous
Tanzanian  chickens (Smith and Ray.
unpublished) revealed varations within
regions suggesting need to thoroughly evaluate
populations from other countries. The present
study was therefore undertaken to determine
the frequencies of endogenous viral genes |1, 3,
15 and 21 and evaluate the extent of genetic

diversity in the local chicken in Nigeria from
RFLP analysis.

MATERIALS AND METHODS

Sources of blood samples

Blood was collected by brachial venipuncture
into microtubes containing 0.5M EDTA from
120 adult local chickens (64 hens and 56
cocks) from the central (Horin) and northern
(Zaria) arcas of Nigeria. The isolation,
enzymatic digestion and probing of the DNA
samples were carried out on the blood samples
transported under cold storage to the
Department  of  Agricultural  Sciences.
Tuskegee University, Alabama, U.S.A. for the
DNA and DFP preparation.

Genomic DNA from cach bird was purified
from 500 ul of blood using the salting out
procedurc. This consisted of adding 500 ul
Lysis buffer (10 mM Tris HCL. 400 mM NaCl
and 2 mM EDTA, pil 8.2), 20 ul of 10% SDS
and 50ul of 50ug/ul proteinasc K solution to
the blood sample and digesting overnight at
70°C with gentle shaking. About 500 ul of 6M
NaCl was then added and the mixture properly
homogentzed. centrifuged at 13,000 rpm for
15-20 minutes and the supernatant removed.
DNA was precipitated by adding two volumes
of 100% ecthanol to: the supernatant at room
temperature. The DNA was then rinsed with
400 ul of 70% ethanol, air dried and dissolved
m 200 ul of distilled water.

Genotyping for endogenous viral genes

Birds were genotyped forev 1, 3. 15 and 21 by
the Polymcrase Chain Reaction (PCR) using a
modified method of Benkel er al. (1992). The
amplifications were carried out in 50ul
reaction mixtures containing 10 ul of the
template (100 ug of DNA). 5ul of 10 x PCR
buffer, 3ul 25mM MgC12. 1 ul of 10 mM
dNTP. 0.25 ul Taq DNA phinerase. primers
and double distilled water added 1o make up
the volume. The PCR primers used are as
reported by Smith er o/ (1994). The reaction
mixtures were overlaid with sterile mineral oil
and loaded into the thermal cycler using the
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modified “touchdown’ procedure of Don ez af.
(1991). This consisted of two cveles at 96°C

for 1 min, 63°C for 1 min. and 72°C for 2
mins., 10 cveles at 96°C for 1 min., 59°C for 2
minds. And 72°C for 2 mius. and a 10 mins.
final extension at 72°C to mimnimize secondary
priming.  Fifteen microliters of each
amplification product was analvsed on a 1.2%
agarose gel stained with ethidium bromide.

RFLP Analysis

Equal amounts of DNA from cach of five birds
of cach sex within each region were mixed
together. Each mixed sample was digested
with Pst 1 followmng a modification of the
manufacturer’s  recommendation. To  each
mixed sample was added 4 ul of 10x buffer, 4
ul spermidine and 4 ul of the enzyme before
mceubating at 37°C. The digested samples were
electrophoresed  using  0.8%  agarose  gel
stained with cthidium bromide. The materials
were then transferred to a nylon membranc
(Amersham, Arlmgton Heights. 11..) overnight
usiag the Southern transfer. The membranes
were washed briefly with constant shaking in
SX SSC (sodium chloride and sodium citrate).
blotted and fixed at 1200 Joules by
autocrosslink in a uv Stratahnk (Stratagene,
San Dicgo. CA). The membranes were
labelled to P32 using the random labelling
technique and then hybridized to Bg 32 probe
using the protocols of Sambrook et al. (1989).
The membrance exposed to X-ray filims (I'uji)
at 80°C for 7 days. After autoradiographing.
the DNA fingerprints (DIPs) were analyvsed by
scormng for the bands present in the various
lanes by three ol the researchers and the
average and standard deviation found. To
assess genetic similarity  between  the two
regions, the scorable bands from the DFP
samples from cach region were used to
calculate band sharing (BS) using the formular
of Jetirey er ol (1980):

138 = 2(Nab)/ (Na+ Nb).

where BS = level of band sharing between
regions a and b. Nab = number of bands shared

by regions a and b, Na = total number of bands
for a and Nb = total number of bands for b.

Statistical analysis

The number of either the negative or positive
(homozygous) and both (heterozygous) forms
of cv genes on individual birds from each zone
was counted and the genc (ev 1, 3, 15 and 21 —
or +) and genotype (homozygous positive and
vegative and heterozygous) frequencies were
computed using the HardyWemberg principle.
(P + q)" = 1 (Falconer, 1981) the cv genes and
genotype frequencies were compared by the
chi-squared tests (Steel and Torrie, 1980).

RESULTS AND DISCUSSION

The frequencies of the lour endogenons viral
genes  and  the expected and  observed
genolypes are shown i ‘Table 1. All the birds
carry ev 1 negative genes and significantly
(P<0.05) higher number carry the ev 3. 15 and
21 negative genes. The low incidence of the ev
genes agree with the reports of Aarts e al
(1991) and Sabour er al. (1992) I improved
birds and in the local chickens in Tanzania
(Smith and Ray. pnpublished). Significantly
{(P<0.05) higher incidence of birds with
homozygous negative endogenous viral gens
than homorzygous positive and helerrozyvgotes
are expected. Also the [frequencies of
heterozyvgosity  should  be  significantly
(P<0.05) higher for ev 3. 15 and 21 negative
genes.  The Jow mcidence of the ev gences
agree with the reports of Aarts ct al. (1991)
and Sabour ef a/. (1992) m improved birds and
in" the local chickens in Tanzania (Smith and
Ray. wunpublished). Signilicantly (P<0.05)
higher meidence of birds with homozygous
negative  endogenous  viral  genes  than
homygous posttive and  heterrozygotes  are
expected. Al the  frequenciez  of
heterozygosity  should  be  significantly
(P<0.05) hugher for ¢v 3. 15 and 21 than the
homozvgous positive.
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For this work, DFP lancs were compared only
it they were o close proximity on a gel
Comparison ol distant lanes of an
autoradiogram or lancs on diffcrent

TABLE 1: FREQUENCIES OF EV 1, 3,15 AND 21 GENES AND OF EXPECTED
AND OBSERVED GENOTYPES IN NIGERIAN LOCAL CHICKEN
Gene Frequency Genotype Expected Freq. Observed Freq.
ev 1- 1.00° ev l-ev 1- 1.0000° 1.0000°
ev 1+ 0.00° ev 1+ev 1+ 0.0000° 0.0000°
ev 1+ev |- 0.0000° 0.0000"
ev 3- 0.93% ev 3- ev 3- 0.8649° 0.7946°
ev 3+ 0.07° ev 3+ ev 3+ 0.0049° 0.0000°
ev 3+ ev 3- 0.1302¢ 0.2054°
ev 15- 0.93° cev 15-¢v 15- (0.8649° 0.8661°
ev 15+ 0.07° ev 15+ev 15+ 0.0049° 0.0000°
ev 15+¢v 15- 0.1302° 0.1339°
ev2l- 0.76° ev2l-ev2l- 0.5776° 0.6875°
ev 21+ 0.24° ev2l+ov2l+ 0.0576° 0.0375°
ev2l+ev2l- 0.3648° 0.2768°

Frequencies within each gene or genmotype with no common superscripts differ significantly

(P<0.05).

autoradiograms were ot accuratc and thus,
were not usecd. DFP bands were classificd as
absent or present at the same position in other
lanes.

The observed frequencies of the  various
genotypes showed that all the birds had the
genotype cv 1-ev. Also. there were significantly
(P<0.05) higher frequencies of homozygous
negative birds for the other three ev genes. This
higher frequency of the negative genotypes
agree with the expected frequency. However
significantly (P<0.05) more birds than expected
carried the ev 21 —ev 21 — genotype.

The amplified products of the ev genes
analysed on a 1.2% agarose gel stained with
ethidium bromide revealed that birds with ev 1-
ev 1 — genotype have only one band with
fragment size of 510 base pairs. Birds
homozygous negative for ev 3 have single
bands of 270 bp fragments while those with ev
3+ ev 3-genotype have both bands with sizes
190 and 270 base pairs. Birds with the genotype

ev 15-ev 15-have bands of 181bp only while
those with ev 15 + ev 15 — have both 181 and
461 bp fragments. As cxpected, birds with ev
21 —ev 21 - genotype have singlc bands of 396
fragment size. Thosc having cv 21 + ev 21 +
have 341 bp only while the heterozygotes have
both 341 and 396 bp products.

Most endogenous viral elemients are associated
with endogenous virus production (Smith and
Crittenden, 1986) which predipose birds to
avian lcucosis virus mfection and viremia
(Crittenden et al. 1982). Although therc is some
evidence of deleterious (Crittenden er al. 1982)
or advantagenous (Robinson et a/. 1981) effects
of ev genes on the fowl, they are assumed to be
neutral under normal conditions (Bumstead ez
al. 1987). Under the extensive system i which
the local chickens are raised, it is likely that all
the birds with ecv 1 + ¢v 1+, ev 3 + ¢v 3+ and ev
15 + ev 15+ genotypes and most of those with
ev 21 + ev 21+ (tablie 1) died before reaching
the age at which the blood samples were
collected. It can be inferred therefore that
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natural selection is probably responsible for the
difference in the expected and observed
genotypic frequencics.

From the Pstl digested mixes, the nunber of
scorable bands ranged from 5-16 with an
average of 9.97 and a standard deviation of
2.04. The females carried an average of 10.33
bands while the males had on the average 9.56
bands. The average number of bands from the
central area was 10.42 (11.00 for females and
9.74 for males) while that from the north was
7.5 (6.33 for females and 8.67 for males). The
estimation of relatedness as reflected in the
degrec of similarity between the DNA
fmgerprints of the analysed groups indicated a
band sharing level of 0.4833 which implies
genetic similarity of about 48%. There is thus
about 51.62% difference in the genotype of
birds from the two regions based on DNA
mixes digested with Pstl.

A probable reason for the low level of genctic
diversity in the genotypes of birds within each
region might be as a result of the management
system employed in keeping the birds.
Mukherjee (1990) observed that the practisc of
raismg chickens on the free range allows
unrestricted matings between more closely
related birds leading to increased inbreeding
and homogeneity. The relatively similar DFp
might also bc due fo the way the local birds,
cspecially from the north, are marketed.
Frequently these birds are (ransported
southwards where therc is more market and
smce the birds in the north are generally bigger
than those found in the south, utilization of the
bigger cocks from the north for free range
mating, which is a comumon practise, would
have introduced the blood of chickens from the
north to scttlements along the trade routes.
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