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5. SUMMARY

A simple crossbreeding experiment was conducted between
males of APRI line (A) and females of Moshtohor line (M) rabbits.
These two lines are new synthetic lines raised in Egypt for meat
production. APRI line was formed in the experimental stations
belonging to the Animal Production Research Institute (APRI),
Agricultural Research Center, Ministry of Agriculture, Egypt, while
Moshtohor line was established in the Faculty of Agriculture, Benha
University, Egypt. The crossbreeding scheme was performed during
two consecutive production seasons (2015/2016 and 2016/2017) at
the rabbitry of the Animal Production Department, Faculty of
Agriculture, Benha University. The molecular analyses were
conducted at the Central Laboratory, Faculty of Veterinary Medicine,
Benha University. The main objectives of the present study were: (1)
to estimate variance components, heritability, direct additive,
maternal additive, and direct heterotic effects for post-weaning body
weights at (4, 6, 8, 10 and 12 weeks of age) and daily weight gains
(during the intervals 4-6, 6-8, 8-10 and 10-12 weeks) and semen
quality traits (ejaculate volume, pH semen, sperms motility, sperms
concentration, live and dead sperms, normal and abnormal sperms),
(2) to use the PCR-RFLP technique to genotype the C>T SNP located
in the promoter region of GH gene in five genetic groups of rabbits
(APRI, Moshtohor, “2A%2M, V line and Sinai Gabali) and (3) to
detect the polymorphic associations between (C>T) SNP genotypes
of GH gene and growth or semen quality traits. A total number of
1201 weaned rabbits fathered by 179 sires and mothered by 261 dams
were used in quantitative and molecular analyses of growth traits,

while a total of 1050 ejaculates collected from 149 bucks were used



in semen quality traits. For detecting the associations between

genotypes of GH gene and growth or semen traits, the method of

Generalized Least Squares (GLS) was used. The most relevant results

of this study could be summarized as follows:

Quantitative genetic analyses for growth and semen quality

traits:

Estimates of heritability for body weights and gains were mostly
low or moderate and ranging from 0.06 to 0.18 for estimates
obtained from VCE software and 0.09 to 0.18 for estimates
obtained from TM software. The estimates for semen quality
traits resulted from TM software were very low and ranged from
0.01 to 0.03, while those estimated by VCE6 software were
relatively moderate and ranged from 0.12 to 0.20.

The generalized least square solutions of direct additive effects
(G") were significantly (P<0.01) in favor of Moshtohor line
rabbits by 13.5 to 48.1 g for body weights and 0.5 to 3.7 g for
daily gains, with G' percentages ranging from 1.4 to 4.3 % for
body weights and 2.1 to 18.6 % for daily gains. For semen
quality traits, the solutions of G' were significantly (P<0.01) in
favor of Moshtohor line by 0.04 ml, 0.2, 0.4% and 20.5x 10%/ml
for volume of ejaculate, pH of semen, abnormal sperms and
sperms concentration, respectively, with percentages ranging
from 2.6 to 5.3 %.

The generalized least square solutions of maternal additive effect
(GM) were significantly in favor of Moshtohor line by 14.2 to
51.8 g for body weights and 0.48 to 3.1 g for daily weight gains
in weight, with GM percentages ranging from 2.8 to 5.4 % for

body weights and 1.8 to 15.0% for daily gains. For semen traits,



the solutions of G™ for ejaculate volume, pH of semen, motility
of sperms, dead sperms, abnormal sperms and sperms
concentration were also significantly in favor of Moshtohor line
by 0.05 ml, 04, 3.3%, 12%, 0.7% and 22.8 x10%ml,
respectively, with percentages ranging from 1.2 to 8.1 %.

The generalized least square solutions of direct heterosis (H')
were positive and highly significant and ranged from 15.5 to 87.1
g for body weights and from 1.6 to 2.79 g for daily gains, with H'
percentages ranging from 3.1 to 8.2 % for body weights and 1.1
to 13.0 % for daily gains. For semen quality traits, the solutions
of H' for ejaculate volume, pH of semen, motility of sperms, live
sperms, dead sperms, abnormal sperms and concentration of
sperms were significantly associated with improvements in these
traits by 0.09 ml, 0.7, 5.8%, 3.1%, 3.3%, 1.1% and 30.7 x10°/ml,

with heterotic percentages ranging from 3.8 to 16.9% .

Molecular characterization of growth hormone gene in different

genetic groups

Across all genetic groups, the frequency of TT genotype of GH
gene was highly significant (P<0.05) and ranged from 0.48 in V
line followed by 0.39 in Gabali, 0.32 in M line, 0.31 in A line
and 0.28 in “2A%M rabbits. For CC genotype, the highest and
significant (P<0.05) frequency was recorded in Moshtohor line
(0.21) and the lowest frequency was recorded in %2AY2M rabbits
(0.04), while in TC genotype the highest and significant
frequency (P<0.05) was recorded in L2A%M (0.67) and the
lowest frequency in V line (0.45). The highest frequency for C



allele was recorded by Moshtohor line (0.45) and the lowest
frequency was in Gabali (0.32).

e For (T/C) SNP of GH gene, the highest effective numbers of
alleles (Ne) were obtained in Moshtohor line (1.978), followed
by APRI line (1.899) then “2A%M cross (1.893), while the
lowest allelic numbers were obtained in V line (1.715) and
Gabali breed (1.800).

e The deviations from Hardy-Weinberg equilibrium were not
significant in all populations studied.

e The observed heterozygosity (H,) for GH gene was higher than
the expected heterozygosity (He) in all genetic groups and the
values of expected heterozygosity ranged from 0.444 in V line to
0.667 in “A%M cross, while the values of the observed
heterozygosity ranged from 0.425 in V line to 0.508 in
Moshtohor line.

e All the values of polymorphic information content (PIC) were
moderate; being 0.332, 0.375, 0.360, 0.360 and 0.341 in V line,
M line, APRI line, ¥2A%2M and Gabali, respectively.

e The reduction in heterozygosity (Fs) for each locus across the
five investigated genetic groups were moderate or low where the
highest Fis was observed in Moshtohor line (0.042) and the
lowest value was observed in 2A%2M (-0.413).

e The levels of genetic diversity across the five studied populations
were intermediate (H, = 0.551, H, = 0.471, PIC = 0.358 and Fs
=-0.198).

Molecular associations among genotypes of GH gene and growth

traits



In V- line rabbits, CC genotype was absent and the association of
TT and TC genotypes of GH gene was significant (P<0.05) with
growth traits, since TT genotype was lower than TC genotype for
body weights at 6, 8, 10 and 12 weeks, i.e. TC genotype was
positively associated with an increase in body weights at 6, 8, 10
and 12 weeks of age by 32, 9, 57 and 108 g, respectively. For
daily gain, the CC genotype was absent and the TT genotype was
also lower than TC genotype and the differences between SNP
genotypes of GH gene were significant (P<0.05) for most daily
gains.

In Moshtohor line rabbits, the differences among genotypes of
GH gene were significant (P<0.05) and TC genotype was heavier
in body weights at 4, 6, 8, 10 and 12 weeks than CC and TT
genotypes. The TC genotype was positively associated with an
increase in body weights at 4, 8, 10 and 12 weeks of age by 134,
119, 636 and 734g, respectively. The differences among
genotypes of GH gene in all daily weight gains were significant
(P<0.05) and TT genotype was lower in most daily weight gains
at 6-8, 8-10 and 10-12 weeks than CC and TC genotypes.

The differences between genotypes of GH gene in APRI line
rabbits were significant (P<0.05) and CC genotype was heavier
in body weights at 4 and 10 weeks than TT and TC genotypes,
while TC genotype was heavier in body weights at 6, 8, and 12
weeks than CC and TT genotypes. The TC genotype was
positively associated with an increase in body weights at 6, 8 and
12 weeks of age by 43, 61 and 305 g, respectively. Significant
differences (P<0.05) were recorded between genotypes of GH

gene in daily weight gains at 6-8 and 10-12 weeks.



The differences between genotypes of GH gene in %2A%M cross
were significant (P<0.05) in all body weights except body weight
at 4 weeks where CC genotype was absent. The TT genotype
was heavier than TC genotype in all body weights and this TT
genotype was positively associated with an increase of 22, 6, 88
and 29 g in body weights at 6, 8, 10 and 12 weeks of age,
respectively. For body gains, the differences between genotypes
of GH gene in 2A%:M rabbits were significant (P<0.05) and TT
genotype was higher in all body gains than TC genotype, and the
CC genotype was absent, while TC genotype was higher in 8-10
weeks body gains than TT genotype.

Molecular associations among genotypes of GH gene and semen

quality traits

In V line rabbits, the associations of TT, TC and CC genotypes
of GH gene with some semen traits of volume of ejaculate,
normal sperm and concentration of sperm were significant (P <
0.05) and TT genotype showed higher values than CC and TC
genotypes with an increase in semen traits of volume of
ejaculate, normal sperm and concentration of sperm by 0.14 ml,
2.2% and 45x10%ml, respectively. While the TC genotype was
higher than TT and CC genotypes for pH of semen, motility of
sperms and live sperms with an increase by 0.2, 3.5% and 3.3%,
respectively, expect the TT genotype was the lowest in dead
sperms and abnormal sperms and with a decrease by 3.1% and
1.9%, respectively.

In Moshtohor line rabbits, the differences among TT, TC and CC
genotypes of GH gene in most semen traits were significant (P <

0.05). The TC genotype was the highest in pH of semen, motility



of sperms, live sperms, normal sperms and concentration of
sperms and with an increase by 2, 3.1%, 2.5%, 1.7% and 20.8
x10°/ml, respectively, while the CC genotype was the highest in
volume of ejaculate and with an increase by 2 ml, expect the TT
genotype was the lowest in dead sperms and abnormal sperms
and with decrease by 1.8% and 2.5%, respectively.

In APRI line rabbits, the differences among TT, TC and CC
genotypes of GH gene were significant for all semen traits (P <
0.05). The CC genotype was the highest in volume of ejaculate,
pH of semen, and concentration of sperms and with an increase
by 1.3 ml, 2.0 and 232.2 x10%ml, respectively and TC genotype
was the highest in motility of sperms, live sperms and normal
sperms, with an increase by 2.1%, 2.3% and 2.7%, respectively,
expect the TT genotype was the lowest in dead sperms and
abnormal sperms with a decrease by 5% and 5.2%, respectively.
In 2A%:M cross rabbits, the differences among TT, TC and CC
genotypes of GH gene were significant in all semen traits (P <
0.05). The TT genotype was the highest in volume of ejaculate,
pH of semen, motility of sperms, live sperms, normal sperms and
concentration of sperms, with an increase by 0.1 ml, 0.2, 3.6%,
4.2%, 1.0% and 97.9 x10%ml, respectively, while the CC
genotype was the lowest in dead sperms and abnormal sperms
and with a decrease by 4.3% and 1.0%, respectively.

In Sinai Gabali breed rabbits, the differences among TT, TC and
CC genotypes of GH gene were significant in all semen traits (P
< 0.05). The TT genotype was the highest in pH of semen,
motility of sperms, normal sperms and concentration of sperms,
with an increase by 0.1, 8.7%, 0.7% and 95.1x10%ml,



respectively, while the TC genotype was the highest in volume
of ejaculate, live sperms and with an increase by 0.24 ml and
2.6%, respectively, expect the CC genotype was the lowest in
dead sperms and abnormal sperms, with a decrease by 2.5% and

0.6%, respectively.
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