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ABSTRACT

A five-years crossing scheme involving the Spanssline (V) and Saudi Gabali (S) rabbits was
practiced during five generations to produce nemitsstic lines: Saudi 2 with structure of ((34V¥S)

to be used as maternal line, and Saudi 3 with streiof ((%2S%a\VJ)? to be used as paternal line. To
perform the genetic analysis, DNA from four siréshe parental generation (V-line and Saudi Gabali
purebreds) were used to determine which geneti&ama(from 40 RAPD markers used) can be used
to differentiate between individuals. To reach hagturacy of homogeneity within families, 526
grand-daughter progenies from th® generation (Saudi2, with the structure of ((32V&)were
used to perform the genetic and statistical analyl®its under investigation included litter size at
birth (LSB) and weaning (LSW), litter weight at thir(LWB), 7 days (LW7), 21 days (LW21) and
weaning (LWW), litter gain at days interval of 0-P1G021) and 0-28 (LG028), pre-weaning litter
mortality (PLM), milk yield at lactation intervalsf 0-7 days (MYQ7), 0-21 days (MY021), 7-21 days
(MY721), 21-28 days (MY2128), total 0-28 days (TM¥)nd body weight at 4 and 8 weeks of age.
Application of the RAPD (Random Amplified PolymoipiDNA) technique with 40 primers revealed
five polymorphisms between the strairia. single-marker analysis, RAPD marker of OPRP9
explained variation ranged from 10 to 14.7% faetitweight (LWB, LW7, LW21 and LWW) and
gains (LG021), PLM and milk yield (MYQ07, MY21). RAP marker of OPAl18y explained
variations ranging from 10 to 14% for LW7, LW21, MW LG021 and PLM, while OPF}g marker
explained 14.7 and 16.8% of the variation for bagyght at 4 and 8 weeks of age, respectively.

Keywords. Rabbits, Synthetic Lines, Sire-granddaughtersgiedRAPD, Litter traits, Lactation,
Growth.

INTRODUCTION

In Saudi Arabia, rabbit production has recentlyaeleped and the targets of research were directed to
identify which breeds or lines were convenienttfios hot country. For this reason, special emphasis
was paid to construct a genetic improvement prograrfor this hot climate country (Khalgt al.,
2002). The rabbits used in this project were V-lamel Saudi Gabali. V-line is a maternal rabbit line
which has been selected for the number of youngeager litter for 21 generations (Estastyal,
1989). Recent results obtained for V line in SaAidibia have confirmed the good adaptability of line
V in heat stress conditions (Khaét al., 2002). Saudi Gabali is a Saudi purebred breedbéixig
good performances under hot and desert conditigpsc@lly in Najd area (Al-Saet al, 2007) and
rabbits of this breed are characterized by littee f 6-8 young, mature body weight of 3.2-3.8 kg
and has the ability to produce and reproduce umoieenvironment.

RAPD technique is one of the most widely used taphes in applications of molecular biology for
identifying the markers linked to traits of inter@sthout the necessity for mapping the entire geao
(Bardakci, 2001). In this concept, Williamet al. (1990) introduced the DNA polymorphisms
amplified by arbitrary primers as genetic markerbé used in genetic maps and the use of thisdfype
markers increased rapidly. Simplicity, applicaiiland low cost of the RAPD technique gave this
technique wide range of applications in many adagenetics and molecular biology. Also, RAPD
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technique provides a useful approach for evaluageretic differentiation particularly in speciesth
are poorly known genetically (Dawset al, 1993; Hsiao and Rieseberg, 1994; Negdital, 1995;
Wachiraet al, 1995; Saleet al, 1996; Wen and Hsiao, 1999), in genetic identifira (Kresovichet

al., 1992; Welsh and McClelland, 1990), in introgressstudies (McCoy and Echt, 1993), in parental
test (Welshet al, 1991), and also in phylogenetic study (Halwatdal, 1992). Bahy (2003) used
RAPD technique to detect band variations betweemaband abnormal phenotypes of male broiler
chickens.

In the present study, RAPD technique was usedudysthe association between molecular markers
and litter size at birth and weaning, litter weiglttbirth, 7 days, 21 days and weaning, litter gdin
days interval of 0-21 and 0-28, pre-weaning littesrtality, milk yield at lactation intervals of 0-7
days, 0-21 days, 7-21 days, 21-28 days, total 8238, and body weight at 4 and 8 weeks of age.

MATERIALSAND METHODS
Crossbreeding program and design of molecular analysis

A five-years crossbreeding project involving a destaudi Gabali (S) and a Spanish V-line (V)
started in September 2000 in the Experimental RahbCollege of Agriculture and Veterinary
Medicine, Al-Qassim University in Saudi Arabia. Big pedigreed does and sixteen pedigreed bucks
of V-line rabbits were imported from UniversidadiiBnica de Valencia (Spain) in September 2000.
V-line is a maternal rabbit line selected for numbé young weaned per litter for 21 generations
(Estanyet al., 1989), while Saudi Gabali is a Saudi breed thisaler the desert conditions, especially
in Najd area, and rabbits of this breed are charizetd by litter size of 6-8 young, mature bodygtei

of 3.2-3.8 kg and the ability to survive and adtpproduce and reproduce under hot environment.
This crossbreeding plan permitted simultaneous yoon of 14 genetic groups of V, S, %VY%S,
SV, YVYiS, YSVaV, (VS YeSYaVY, (YaVYaSY, (%SYaVF, ((3aVYaSH?, ((%SYaVH)?, Saudi 2
[synthetic maternal line with a genetic structufe(8:Vv4S¥)?) interse mated] and Saudi 3 [synthetic
paternal line with a genetic structure of ((%S%¥)nterse mated]. Details of housing, feeding,
procedures and crossbreeding plan used in thegprtgidorm new synthetic lines were described by
Khalil et al. (2007). The bucks were randomly assigned to nmtelbes naturally with the restriction
to avoid the mating of animals with common grandpés.

To perform the genetic analysis, DNA from four siif the parental generation (V-line and Saudi
Gabali purebreds) were used to determine whichtgemarkers (from 40 markers used) can be used
to differentiate between individuals. To reach hmgtturacy of homogeneity within families, 526
granddaughter progenies from th8 generation with the structure of ((3%2V48) were used to
perform the genetic and statistical analysis.

Data collected (phenotypic characterization)

Data collected were litter size at birth (LSB) amelaning (LSW), litter weight at birth (LWB), 7 days
(LW7), 21 days (LW21) and weaning (LWW), litter gaat days interval of 0-21 (LG021) and 0-28
(LG028), pre-weaning litter mortality (PLM), milkgld at lactation intervals of 0-7 days (MYQ7), O-
21 days (MY021), 7-21 days (MY721), 21-28 days (M¥8), total 0-28 days (TMY), and body
weight at 4 and 8 weeks of age.

DNA isolation and RAPD analysis

DNA was isolated from blood samples using stangaiting out procedure described by Miltgral.
(1988). RAPD polymorphisms were detected usingiantily primed PCRas described by Williamst

al. (1990). Briefly, arbitrary 10-basdigonucleotides (Operon Technologidédameda, CA) RAPD
10-Mer kits of A (OPA-01 to OPA-20) and F (OPF-@l ®PF-20) were used alone or in pairs to
amplify random sequencésm genomic DNA.
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RAPD-PCR reaction mixtures consisted20 mM MgCh, 0.1 mM each dNTP (dATP, dCTP, dGTP,
and dTTP)arbitrary primers (0.4 uM if a single primer waed®.2 UM each if two primers were
used), 5 units AmpliTagolymerase, 1x PCR AmpliTdCR buffer, and 25 ng of genomic DNA.
Cycle parameters (Thermolyne Amplitron thermocyclerere: Denaturation at 94° for 2 min,
followedby 45 cycles of 1 min at 94°, 1 min at 36°, andi@ & 72°. Resultant amplification products
were run out orl.5% agarose gels and visualized by ethidium brensthining.RAPD banding
patterns on gels were scrutinized for variatiorpresence/absence variation dband at a specific
position on the gel, presumed to reflpdtning sequence variation or large insertion/defevariants
that preclude successful amplification.

Statistical analysis

For data of single-marker analysis, a total of B&ibits of a genetic group of ((34V¥a8)were used

in regression analysis to detect the associatidwdsn markers and traits using program of SAS
(1996). Multiple regression analysis was employeddtect the effects of markers linked to the total
phenotypic variation for body weights at 4 and &lsgeof age, litter traits at birth and weaning, and
milk yield traits. The model of statistical analysncluded the effects of year-season, parityerlgize

in which the animal was born in addition to regi@ss on polymorphic markers. The percentage of
the total phenotypic variation explained by theoaggtion between each marker of 40 marker used
and each trait was estimated and express&d aaue.

RESULTS AND DISCUSSION
Analysis of polymor phism

From a total of 40 markers used, five markers (OGBAQPA19, OPA20, OPF09, and OPF12) were
able to identify five polymorphic fragments at mmléar weight of 1500, 1100, 1200, 700 and 900 bp,
respectively. These polymorphic markers were furttsed to check their linkage to phenotypic traits,
using progeny of £&from a cross obtained from crossing Gabali andné liabbits. Quenegt al
(2001) using microsatellites markers found low paodyphism in rabbits. Chantry-Darmaat al.
(2006) attributed this trend due to the use ofédmabbit strains for building the reference fagsili

Singlemarker analysis

Results of single-marker analysis given in Tablete used to identify the linkage between RAPD
markers and variation in phenotypic characters opfogeny. The analysis of variance showed
significant associations between phenotypic traitd the three markers of OPkg2 OPF09y, and
OPA1900(P<0.05 or P<0.01; Figure 1). The other two markéiGPA1Z5,and OPA2@,qoWere not
significantly associated with any of the phenotypaits. OPF09, marker was linked with LWB,
LW7, LW21, LWW, LG021, PLM, MY07 and MY21 accoungor 12.6, 14.7, 12.6, 12.6, 10.0, 12.0,
10.4 and 10.6% of the phenotypic variation, redpelst The RAPD marker of OPA18,showed
significant linkage with litter weight at days i@l of 0-7 and 0-21, litter weight at weaningtdit
gain at days interval of 0-21, and pre-weaningiithortality (P<0.05 or P<0.01) accounting for 14.0
12.0, 14.0, 10.0 and 12.0% of the phenotypic viaator LW7, LW21, LWW, LG021 and PLM,
respectively. The marker of OPRd2showed significant linkage (P<0.01) with weightdatind 8
weeks of age accounting for 14.7 and 16.8% of @eation in weight at 4 and 8 weeks of age,
respectively.

Findings of the two markers of OPF@fand OPA19 o showed that associations of these markers
with some litter traits such as LW7, LW21, LWW, LZA) and PLM were compromised and not
compromised for other traits (LWB, MY07 and MY21).this concept, Al-SeaR007 reported that
their were significant phenotypic correlations agptitter and milk traits studied
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Table 1: Significant associations between RAPD markeiselihto phenotypic traits measured on the
progeny of Eobtained from crossing V-line and Saudi Gabali itsbb

Markers and traits R? (%) P-value
OPF09q5

Litter weight at birth (LWB) 12.6 0.01
Litter weight at interval of 0-7 days (LW?7) 14.7 0.01
Litter weight at interval of 0-21 days (LW21) 12.6 0.01
Litter weight weaning (LWW) 12.6 0.01
Litter gain at interval of 0-21 days (LG021) 10.0 0.02
Pre-weaning litter mortality (PLM) 12.0 0.01
Milk yield at lactation intervals of 0-7 days (MYD7 104 0.01
Milk yield at lactation intervals of 0-21 days (MYR 10.6 0.02
OPA19 100!

Litter weight at interval of 0-7 days (LW7) 14.0 0.01
Litter weight at interval of 0-21 days (LW21) 12.0 0.01
Litter weight weaning (LWW) 14.0 0.01
Litter gain at interval of 0-21 days (LG021) 10.0 0.02
Pre-weaning litter mortality (PLM) 12.0 0.01
OPF12y:

4-week weight 14.7 0.01
8-week weight 16.8 0.01

Traits not included in this Table are not linkegrsficantly with the markers
R? = Percentage of phenotypic variance explainecheyRAPD marker

OPF1234 OPA19 100

Figure 1. Gel samples of
RAPD fragments produced by
OPFl%ooj OPA19 g9 and
OPF09,; arrows indicate the
position of the detected bands

OPFO09qo
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CONCLUSIONS

Three markers out of 40 markers used in this s{@RA19, OPF09 and OPF12) showed significant
linkages with body weight at 4 and 8 weeks of afiger weight and gain traits, milk yield at latitan
intervals of 0-7 and 0-21 days and pre-weaningrlithortality. RAPD markers can be used in
differentiation between animals of Saudi 2 lined @3s a marker linked to quantitative traits. Furthe
studies must be continued to get more suitable ensri&xplaining the majority of the variation in
different productive traits in rabbits.
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