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The 3 .~ ABSTRACT
de\'elﬁ;ﬁ}é:: O%fsg::n.etlc diversity within and between populations is important for
important amon thalnable livestock production. Muscovy duck (Carina Moschata) is
Goverifiiy areag f‘Ke poultry specie raised by most peasant farmers in Baruten local
of Kwara State, Nigeria for egg and meat production. This study evaluated

the ic di i

ol «ig:::‘gcoc‘i";ifri:;}; Ee[t;;:ep Ij\éfuscovy duck populations in some selected locations within
(ILE)] using the 1 l’;lN(AON), Okuta (OKE), Yembeleku (BART) and Ilesha Baruba
(CYP2U1) genes. Th Cytochrome P450 family 2 Subfamily U Polypeptide 1

genes. The results showed 722 monomorphic sites and 25 pol hic si
The sequences obtained were di i ' i LS SETT s
456 S e Pgioupe into nine haplotypes with diversity of 0.771 and low
i 5 y per site (Pi=0.00608). A total number of 26 mutations were discovered
g 1P_ type diversity ranging from 0.80 to 0.86 for ILE, BART and BON Muscovy duck.
Jalview results from 0 to 167 bp revealed some of the polymorphism consisting of

substltutlor}s and insertions in BON, BART and ILE at 33, 37, 47, 113 and 159 bp; while the
phylogenetic tree showed a high level of monophyletic relationship between some of the
Muscovy duck. Our study reveals high haplotype diversity but low nucleotide diversity
W}thn? and between the Muscovy duck studied in Baruten local government of Kwara State
Nigeria. "I_"he high haplotype diversity is in accordance with the high number of haplotypes,
observed in each location, while the low nucleotide diversity reflects that Nigeria Muscovy
duck are likely a descent of common maternal lincage. This finding serves as baseline
information, thus more research evidence including wider geographic coverage of Nigeria is

still required.
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ducks needs basic information on their

genetic background and diversity.

INTRODUCTION
Intensive system of livestock production
is a source of high-quality protein for the Development of a global database
fast-growing human popu[ation and for containing detailed information on the
providing additional income to pooret, genetic diversity of farm animals may
small farmers. From a survey, Oteku et al. prove a useful tool in the conservation and
(2006) reported that about 64.6% of the restoration of endangered species in the
population agreed that duck meat is ﬁlture.(SeI_mkand Krawczyk, 2011).
recommendable as one of the ways to curb Genetic divergence studies may be used
otein shortage in to evaluate the behaviour of genotype in
different environment and also to

the problem of animal pr
Nigeria, thus continuous breeding of
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evaluate the superiority of some genotype
over others. Gradual erosion of the genetic

integrity of the existing local stock,

through crossbreeding and upgrading
es, is a cause for concern and

there is need to be more focus and work
against the process that is leading to
erosion of our local and indigenous
livestock genetic resources through
maintenance of their genetic relationships
between populations. This can also be
done by identification of the differences in
the allele number and frequency of
polymorphic loci at molecular level,
couple with understanding of the history
of our livestock species and their
evolutionary processes. Differences in
the extent of polymorphism at different
regions of the genome may reflect
different evolutionary histories. In ducks,
genetic diversity studies of some
populations using random amplification
polymorphic DNA ( RAPD) and
amplification fragment length

en local government area pf Kwara
state, Nigeria. Namely: Bani (BON),
Yenbeleku (BART), Jlesha Baruba (1LE),

Olkuta (OKE). About 2ml of fresh blood
was collected from the Muscovy ducks

through wing venipuncture using a 2_m1
nd needle; cross contamination

was totally avoided. The blood samples
were preserved in 95% ethapol and
transported to Kunming Institute of
Zoology, Chinese Academy of Sciences,
China for genomic DNA extraction,
polymerase chain reaction (PCR) and
genomic sequencing of the nuclear

CYP2U1 gene.

Barut

syringes a

Polymerase Chain Reaction and DNA
Sequencing

The 747 base pair nuclear DNA CYP2UI
gene fragment was amplified using
forward and reverse primers P103 (5-
GTTATTTGG TTAGCATATCGTG -3)
and (5-GAGACGGTTGCGTATATGG -
3). PCR amplification was carried out on

a thermocycler with a 25ml volume
reaction mixture, which include 50ng of
genomic DNA, 12.5ul of master mix
(Promega, Fitchburg, WI) and 2ul of
(10pmol) of each primer. The PCR was
performed at 950C for 5 min, followed by
30 cycles at 940C for 30 s, 1 min
annealing at 450C, 1 min at 720C and a
final extension at 720C for S min. The
amplified PCR products were sequenced
using the Big Dye terminator cycle
sequencing kit (Applied Biosystems,
Foster City, CA) on ABI3500 Genetic

polymorphism (AFLP) have been
reported (Chen et al. 2001, Zuo et al. 2004,

Yan et al. 2005).
Muscovy ducks are regarded as valuable

birds that attract higher prices than other
indigenous poultry species in different
live bird market across Nigeria (Sola Ojo
et al., 2020). Studying their genetic
diversity and relationships will provide
useful information for a planned breeding
programme as ducks owners practiced
random mating in Nigeria. This would
also be useful in designing future breeding

programme for continuous production and

hybrid vigour. Analyzer.

Therefore, this study was designed to .
Data Analysis

estimate the genetic diversity of Muscovy
duck from five different locations in
Baruten local government, Kwara state,
Nigeria using the nuclear CYP2UI genes.

The CYP2Ul gene sequence was
manually edited aligned and an unrooted
neighbor-joining (NJ) typology was
drawn using Clustal W implemented m
MEGA 7.0.18 (Tamura et al. 2013) and
using the Kimura two parameter model of
nucleotide (Kimura, 1980). All samples
were analyzed for genetic diversity

MATERIALS AND METHODS

Animal Sampling
A total of 40 adult Muscovy ducks were

sampled from four different locations in
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" S,
indices such as number of hup-h?w\}i):m
haplotype diversity, 1’(‘1.\”“‘_”"Nm ‘s‘]f‘
and number of mutations using ')NAﬁ i
6.12.03 version, (Rozas 2009). The
sequences were further subjected 10
Multiple Sequence Alignment viewer
(Jalview 2.11.7.4) using Clustal * 2.0
(Larkin et a/ 2007) to view the sequence
alignment. The number of sequence was

counted using G~C genomic calculator,

while the accession number were

obtained after submission of the sequence
to NCBL

RESULTS AND DISCUSSION

Table 1 showed the sample locations and
their codes, coordinates of the sampling
sites, number of sequence obtained per

ined from
equences Were obta_med

‘;M}l((;f\/‘lzllwzc(:)%y ducks sampled 11 fr(l’lfn(:)
Lliutions of Baruten Locafl %Ozri)rrrrll ’
Kwetd pLEb yo 4 6«202 sequences
Yembeleku and Bani; 7 and e
from Ilesha Baruba an rdinzltes o
T '];hcir?:f sa}‘lr:)(\iﬂcr? i(:’l Figurel.

e sampling Sites 15 as s 1
leeoT:cuIl)ar ggenetic character1stics andd "
diversity among Muscovy duck fouln
selected locations of Baruten loca
government arca in Kwara state was
provided in this study, with twenty-one
sequences obtained from the 40 Muscovy
sampled in the studied area; Okuta
Muscovy duck had only two sequences
this might be as a results of poor quality
DNA extracted from blood of the

location and their Accession number. A

Muscovy duck from Okuta.

Table 1: Study Locations Identification, Sequences obtained and their Accession Number.
Sample Location Coordinates of the Number of Sequence Accession
Locations ID Sampling Sites sequences  Code Number

obtained
YEMBELEKU BART  9.3493°N;3.5813°%E 6 BAT293  MZ383452

BART394 MZ383453
BART495 MZ383454
BARTS596 MZ383455
BART697 MZ383456

BART899 MZ383457
BANI BON 9.6062°N; 3.9419°E 6 BON3 MZ383462
BON7 MZ383463
BON9 MZ383464
BON10  MZ383465
BON20  MZ383466
BONI25  MZ383467
ILESHA ILE 8°55°0”N: 3°25°0”E 7 ILE1 MZ383470
BARUBA ILE6 MZ383471
ILE12 MZ383472
ILE16 MZ383473
ILE23 MZ383474
ILE31 MZ383475
ILE32 MZ383476
OKUTA OKE  9°13°0”N; 2 OKER MZ383502
3°10°59”E

OKE34

MZ383503
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- The results of the haplotype diversity and
~amino acid bases of the total sequences
obtained are presented in Table 2. The
total length of the sequence studied was
747 base pair with total of 25 polymorphic
sites or approximately 6.45 of the full
length, the polymorphic site consists of
substitutions with 16 singletons variables
comprising of single variables of two
variants and three variants beam in the
order of 15 and 1, respectively. The
nucleotide diversity per site was 0.00608;
the total numbers of mutations were 26
while the parsimony informative sites
were 9. The total numbers of bases
obtained were 15,697 of 33.01%, 31.22%,

17.17% and 18.59% A, T, G and C,
respectively. The percentage A ~ T
combined was 64.24% which is uniquely
higher than the % G~ C content of
35.76%.
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re 1: Map of the Sampling locations and their coordinates.

Table 3 showed that the haplotype
diversity in BART, ILE and BON ranged
from 0.80 to 0.87, it was highest in
Yembeleku Muscovy duck followed by
those from in Ilesha- Baruba and Bani
with haplotype diversity of 0.857 and
0.800, respectively; no haplotype
diversity was recorded in the two
sequences obtained for Okuta. The overall
haplotype diversity of all the sequence
varied from 0 to 0.867, with haplotype
number of 1to 5, and polymorphic sites of
0 to 20. The variance of haplotype
diversity ranges from 0 to 0.029 while the
nucleotide diversity ranges from 0.00 to
0.00608. Muscovy duck from Bani had
the highest polymorphic sites (20), while
those from Okuta have no polymorphism.
The overall percentage of the haplotypes
diversity in the study was 77.1 and this
ranged from 80 to 8§7% among the 4
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Parameters

Values
Total Number of sequence 21
Site with alignment gaps 0
Invariable (Monomorphic Sites) 722
4 Variable (Polymorphic Sites) 25
Nucleotide diversity per site 0.00608
Haplotype diversity 0.771
7 NHaplotype 9
Total Number of Mutations 26
Singleton Variable sites 16
10 Singleton Variable sites (two variants) 15
11 Singleton Variable sites (three variants) 1
12 Parasimony informative sites 9
I3 AminoAcids (Genomic calculations)
13.1 Total Bases 15697
132 Adenine (A) 5183
133 Thymine (T) 4901
134 Guanine (G) 2695
13.5  Cytosine (C) 2918
136 %G~C 64.24%
13.7  %A~T 35.76%
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Genealogical relationship among Muscovy duck samples using the Neighbour-Joining method.

. result also shows substitution of C

some of the Muscovy duck studied, this

[ at 113bp in BON 3 and BONI 25; shows some level of variations in the

16 and 31. At 159 bp, there were population studied and could be said
hstitutions of A for G in BON3, and 35; that they are genetically diverse and
I 16. 23 and 31. The two sequences will have a positive response to
nzined for OKE had no polymorphism. selection.

e polymorphism seen in the Jalview
onsist of substitution and insertion in
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NCLUSION AND
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