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ABSTRACT

The study was carried out using the random amplified polymorphic DNA (RAPD) technique to assess the genetic
similarities and distance among rabbit populations. 100 rabbits from four strains and a composite population were
used for the study. The animals include New Zealand White, Californian, Rex, Dutch and the Composite population.
Results obtained showed genome of Californian strain could not be amplified by OPA-10. A within- and between-
strain band-sharing frequency of less than one but above zero was obtained and was significant (P < 0.05). The BSF
values within strain were REX (0.98 + 0.01), NZW (0.88 £ 0.02), DUT (0.88 £ 0.02) and COM (0.81 £ 0.04).
Between strains BSF values were 0.88 + 0.02 between NZW and REX strains, 0.85 + 0.02 between COM and DUT
strain, 0.84 + 0.01 between RX and DUT strains, 0.77 £ 0.02 between NZW and DUT strains, 0.75 + 0.01 between
REX and COM, and 0.72 £ 0.02 between NZW and COM. The Nei’s genetic distance (D) was highest between NZW
and COM (D = 0.3285) and least between NZW and REX (D = 0.1278). The results showed a low level of genetic
variation. The study suggests that RAPD can be successfully utilized to detect genetic variation among rabbit strains.

Key Words: Genetic similarities, Distance, Rabbits, RAPD-DNA

INTRODUCTION

In Nigeria, rabbit production is on a small scahel & predominantly in composite population destib

by Lukefahr (1998) as non-standard. In recent tjrtrewe are farms with standard breeds thoughahey
smaller in size but have the phenotypic featurestahdard breeds. The question is are these breeds
genetically different from the non-standard popal#®® Such question can only be answered by look at
them at the gene level. A lot of molecular markease been used for several purposes like genetic
analysis of inbred strains of rabb@rfyctolagus cuniculus) (Van Haerigenet al., 2001). Williamset al.
(1990) used the random amplified polymorphism DNA (RAPD) techmqto determine genetic
relationship among organisms. However, in Nigdnere are no reports available for detection of ene
variability in rabbit breeds using RAPD markersnee, the RAPD-PCR was used as a tool to assess the
similarity and the genetic distances among rabieieds in Nigeria.

MATERIALS AND METHODS
Experimental Animals and Management

A total of 100 rabbits (mixed sexes) comprisingratbbit populations with phenotype of New-Zealand
White, Rex, Dutch and Californian sourced from autable livestock farm and composite rabbits
population in the University of Benin Teaching delsearch Farm were used for the study.

Blood Collection and DNA Extraction

3ml blood was collected from 5 individuals in eaabbit population into a 5ml sterilized vacutaindve
containing EDTA as anticoagulant. Genomic DNAs we#ated from the blood samples and purified
using QlAamp Mini Spin Kit (250) procedure. The gtiy of DNA was checked through UV
spectrophotometer and an absorbance of OD2.8/0CENL&57 approximately 1.9 was got as the ratio of
260/280. DNA concentration of 1to 2 ng/pl was atedgdo be pure without contamination. Each DNA
sample was transferred to the PCR machine for fingilon.The DNAs were amplified using a Thermal
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Cycler and the products were subjected to Gel relglabreses to detect bands used to determine band
sharing frequency (BSF) and genetic distance (2YaDvere subjected to statistical analysis to abtai
descriptive and inferential statistics.

Random Amplified Polymorphic DNA (RAPD)-PCR

About 40 decamer RAPD primers with 60 — 70% guarirogtosine (GC) content (e.g OPA — 1 to OPA
— 20 and OPB-20) were screened on pooled rabbit RNd\the primer with distinct polymorphism and
more number of bands was selected. The selectegip(OPA-10) with sequen@IGATCGCAG and 60%

of guanine + cytosine content was used. 20ul of the pduct was loaded in 1.5% agarose and run at
100v. The gel photograph was captured through galitientation system.

Analysis of RAPD Data

Only distinct and prominent bands were scoredHerdstimation of genetic parameters. The preserdte a
absence of RAPD band was recorded as “1” and ‘@8pectively and thereafter analyzed for band
sharing frequency and genetic distances withintstaleen rabbit populations.

Band Sharing Frequency (BSF)

Band sharing frequency (BSF) was used to calculteegenomic expression of the rabbits using the
procedure of Jeffery and Morton (1987) expressed as

BSF = 2Nab/(Na + Nb), Where Nab is the number aidsacommon to a & b individual, Na is
the number of bands present in the animal a, viNtilés the number of bands present in the anim@hb.
BSF values within and between populations was stdgleto analysis of variance (ANOVA) using
General Linear Procedure of SAS (2014). Significargans were separated using Duncan Multiple
Range Tests.

Genetic Distance (D)

The genetic distance (D) was calculated using Ne&72) standard genetic distance equation expressed
= -In (F). Where F is an estimate of similariyhich is based on the fraction of shared RAPD marke

between populations; F was calculated using thadta:

F = 2X,2/ X1+ X, Where X , is the number of amplified DNA fragments with th@me molecular

weight found in both populations, s the total number of fragments found in one patan, and

Xz is the total number found in the other. This s $Ame as the BSF formula given above.

RESULTS AND DISCUSSION
Rapd Profile In Rabbit Populations

The RAPD profile (fingerprints) of the rabbit inded DNA ladder to facilitate scoring of the RAPD
fingerprint. The RAPD profile showed both distirfobld) bands and invisible (faint) bands in thé ge
photograph. RAPD allele frequency was obtained iogctl counting. The amplified DNA fragments
showed bands that varied from 8 to 10 with a sazge varying from 100bp to 1500bp in all the sBain
except Californian strain.

Band Sharing Frequency (Bsf)

The band sharing frequency values within strainevstightly higher for REX (0.9& 0.01) and least in
COM (0.81+ 0.04). The value for NZW was not-significantly fdilent (P > 0.05) from that of DUT
(Table 1). The between strains value of &&1202 was obtained for NZW-COM and the highest eaiti
0.88+ 0.02 for NZW-REX strains. There was significarffetience (P < 0.05) in the BSF of the strains.
There was low level of genetic diversity amongitidividuals.
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Table 1: Band Sharing Frequency (BSF) within and betwepulations (MeanSEM) using OPA-10

Within Between
Population No BSF (Meant SEM) Populations No BSF (Meart SEM)
NZW 10 0.8890.02 NZW-REX 5 0.880.0%
REX 10 0.980.07 NZW-COM 5 0.720.0%
COM 10 0.810.0F NZW-DUT 5 0.770.02
DUT 10 0.8890.02 REX-COM 5 0.759.01°
REX-DUT 5 0.840.07
COM-DUT 5 0.8590.0%

NZW: New Zealand White, REX: Rex, COM: Composite population, DUT: Dutch. Means bearing same superscripts did not
differ significantly; p < 0.05: significant.(DMRT)

Genetic Distances Between Rabbit Strains Using Opal0

The genetic distance (D) value was between 0.130aB8 (Table2). NZW and COM had the highest
distance and the least between NZW and REX strains.

Table 2:Genetic distances between rabbit strains using OPA-

Strains NZW REX COM DUT
REX 0.13

COM 0.33 0.29

DUT 0.26 0.17 0.16

NZW: New Zealand White, RX: Rex, COM: Composite pogalatDUT: Dutch,

The results of both intra and inter populationsdbaharing frequency indicated that the majoritythef
fingerprints were shared, to different extents, ihgividuals in the different populations. Since leac
RAPD fingerprint may represent or be linked to pasate allele, any shared fingerprint may be
contemplated as a product of the same allele. Hehedevel of similarity based on allele sharingsw
high both within and between populations. HoweR&PD fingerprints that are not shared are, theegfor
powerful tools for discriminating different poputats or strains phenotypically. The results of stisdy
point to the fact that such discriminatory fingémps were found more in the Composite populatiod an
scanty in the other strains. The high level of afaitity observed within the Composite population
compared to the other populations suggested tiga¢at deal of crossing may have occurred among the
various rabbit strains in Nigeria leading to indwals with mixed germplasm.

According to Nei (1975), heterozygosity is a gooegiasure of genetic diversity of polymorphic loci.€eTh
high band sharing frequency values recorded wskiain and between-strains suggested low
heterozygosity existing among these strains. Thigher genetic diversity was displayed within the
Composite population than within the other threpysations and the high variation might be as altesu
of the random mating among the animals of the Cam@gopulation. This supports the notion that
populations with high level of band sharing vallresre lower level of genetic differences hence the
genetic diversity in the Composite population islevithan in the other strains. The results alsated
that the low variation within-strain as comparedirtter-strain was found to be in agreement with the
findings of Mamurist al. (2002).

In this study, the genetic distance observed wgiseh compared to that of Rangaal. (2007) but was
however lower than that of EI-Bayomi kd al. (2013). The major reason that could have lechésd
genetic variations might be due to different sgior species), breeding method and selection rgdatu
artificial) taking place in these different geognagal and climatic conditions which could have aalis
variation in the gene pool. The diversity amongNhgeria rabbit strains as observed from this stweg
low probably as a result of strong inbreeding thay have occurred. Therefore, as expected, thesesst
showed less genetic diversity. The selection andaa mating could have altered the allele frequdaycy
reducing the likelihood that one or more genotypesild contribute to the next generation (Delany,
2003). However, the findings of this study were sistent with the reports of Mamure al., 2002;
Rangojuet al., 2007; and El-Bayomi Kkt al., 2013.
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CONCLUSION

The study has demonstrated that by using randomepsi of arbitrary nucleotide sequences, it was
possible to show fingerprints of individual animatsd populations. The use of RAPD marker technology
to unveil the differences that existed in the DN&ggence of these rabbits in this study is therefote
out of place.
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