/
@ Scientifi
o0 Reomarcy

0.:0 Publishing

Open Journal of Animal Sciences, 2020, 10, 278-286
https://www.scirp.org/journal/ojas

ISSN Online: 2161-7627

ISSN Print: 2161-7597

Detection of Polymorphism of Pituitary Specific
Transcription Factor 1 Gene and Its Association
with Bodyweight of Fulani and Yoruba Ecotype

Chickens

Semiu F. Bello12*, Mabel 0. Akinyemi!, Rasheed B. Fatail, Muslim K. Ewuolal, Ridwan 0. Ahmed?,
Favour Oluwapelumi Oyelami3, Fisayo T. Akinyemi2, Babatunde Shittu Olasege*

1Department of Animal Science, University of Ibadan, Ibadan, Nigeria

*Department of Animal Genetics, Breeding and Reproduction, College of Animal Science, South China Agricultural University,

Guangzhou, People’s Republic of China

*Department of Animal Science, Shanghai Jiao Tong University, Shanghai, People’s Republic of China

*School of Chemistry and Molecular Bioscience, University of Queensland, Brisbane, Queensland, Australia

Email: *bellosemiu@stu.scau.edu.cn, larakinyemi@gmail.com, fatairasheed36@gmail.com, ewuolam@yahoo.com,

ahmedridwan341@gmail.com, oyefavour@gmail.com, fisayo@sjtu.edu.cn, babatundeolasege@gmail.com

How to cite this paper: Bello, S.F., Aki-
nyemi, M.O., Fatai, R.B., Ewuola, MK,
Ahmed, R.O., Oyelami, F.O., Akinyemi, F.T.
and Olasege, B.S. (2020) Detection of Po-
lymorphism of Pituitary Specific Transcrip-
tion Factor 1 Gene and Its Association with
Bodyweight of Fulani and Yoruba Ecotype
Chickens. Open Journal of Animal Sciences,
10, 278-286.
https://doi.org/10.4236/0jas.2020.102016

Received: December 28, 2019
Accepted: March 14, 2020
Published: March 17, 2020

Copyright © 2020 by author(s) and
Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

Abstract

Pituitary Specific transcription factor 1 (PIT-1) gene is one of the POU gene
family and play key roles in the regulation of muscle development which is
important for body weight in chickens. This study was carried out to detect
the polymorphism of PIT-1 gene and study its association with body weight
in Fulani and Yoruba ecotype of Nigerian indigenous chickens. A total of 100
day-old chicks comprising of fifty chicks of Fulani and Yoruba ecotypes were
used for this study. These chicks were genotyped using PCR-RFLP technique
and their growth rate was also measured throughout the study. Our results
showed two alleles A and B controlling genotypes AA and AB which were sig-
nificantly associated with bodyweight of the chickens. Interestingly, we found
out that AA genotype had the highest frequency of 0.64 and 0.76 compared
with AB genotype which had a frequency of 0.36 and 0.24 in the Fulani and
Yoruba ecotype respectively. Furthermore, the PIT-1 genotypes (AA and AB)
were significantly associated (p < 0.05) with body weight at week 4 and week
12 in Fulani and Yoruba ecotype chicken respectively. PIT-1 gene was poly-
morphic in Fulani and Yoruba ecotypes of Nigeria Indigenous Chickens.
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1. Introduction

Indigenous chickens in developing countries like Nigeria serve as one of the
major sources of animal protein for the growing population. They also serve as a
source of income or cash reserve especially during festive periods in the country.
They are used for some religious ceremonies and recreation [1].

Nigeria Indigenous chicken can be grouped into two major categories on the
basis of body size and body weight as heavy (Fulani ecotype) and light (Yoruba
ecotype) [2]. These birds are reared extensively, which make them to be scaven-
gers as they are self-reliant and hardy, capable of withstanding the abuses of harsh
climate, minimal management, and inadequate nutrition [1]. They have better fla-
vor of meat and egg, profound genetic variation in their performance and ability
to breed naturally [3]. Also, they are good sitters, excellent foragers and hardy
and have natural immunity against common diseases. However, they grow slowly
and poor layers of small sized eggs [4].

Reference [5] found that the Fulani ecotype chicken was bigger in size than
the Yoruba ecotype chicken 1.76 + 0.4 and 0.79 * 0.21 kg for Fulani and Yoruba
ecotypes respectively. Indigenous male chicken was also bigger in size than their
female counterparts with body weight of 1.5 + 0.06 kg versus 1.29 £ 0.04 kg, re-
spectively [6].

Growth is regulated by several genes and pituitary specific transcription factor
1 (PIT-1) is the most important. It plays a role in transcription factor for growth
hormone, prolactin and transforming growth factor-/ genes that play the most
pivotal role in controlling growth in chickens [7].

It is also involved in the development of the anterior pituitary gland and si-
lencing adrenarche [8], and inducing differentiation of hepatic progenitor cells
into prolactin-producing cells [9]. This gene is auto-regulated during expression,
and the presence of this protein was reported in lactotrophs, somatotrophs, and
thyrotrophs [9].

In chicken, PIT-1 gene cDNA was firstly isolated and sequenced by [10] and it
is located on chromosome 1 (GGA 1) over 14 kb in length. The sequence of duck
PIT-1 gene was submitted by Kansaku in 2006 (Genbank No.: AB258457) and
the identity of PIT-1 mRNA between chicken and duck was 86.35%. In addition,
the PIT-1 gene was considered as an important candidate gene since it was ge-
netically located on GGA1 which was near the QTL region controlling growth
and development in chickens [11].

The crucial regulatory function of this gene as a key candidate gene for pro-
duction performance in cattle growth and carcass but not carcass and fatty traits
in chicken cannot be over emphasized [12]. Also, it has been reported to influence
the growth rate, carcass parameters and feed efficiency in poultry birds [13].

However, information on the selective advantage which the polymorphic types
of PIT-1 confer on the body weight of Nigerian Indigenous Chickens is presently
scanty. Therefore, we investigated the tendency of using the PIT-1 gene poly-

morphic types as a major gene for growth in Fulani and Yoruba ecotype chickens.
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2. Methods
2.1. Location of the Experimental Pen

This experiment was conducted at the Poultry Unit of the Teaching and Research
Farm of Department of Animal Science, University of Ibadan, Ibadan which is
situated 6 kilometers to the North of the city of Ibadan (7°26'N and 3°54'E) at a
mean altitude of 277 meters above sea level (Figure 1). This study was carried
out between November, 2017-April, 2018.

2.2. Foundation Stock and Experimental Birds

Ninety mature Fulani and Yoruba ecotypes chickens (36 hens and 9 cocks for
each ecotype) were purposefully sourced from selected localities within Oyo state,
Nigeria and managed intensively. Natural mating of 1 cock to 6 hens was adopted
and eggs were collected on daily basis and were taken to hatchery.

A total of one hundred day-old chicks comprising of fifty chicks of Fulani and
Yoruba ecotype each was sampled from the chicks hatched. Chicks were tagged
subcutaneously at day old and weighed at the beginning of the study using a
sensitive weighing scale. They were fed with commercial chick’s starter diet (24%
crude protein and 3000 kcal/kg ME) for four weeks and commercial grower’s di-
et (18% crude protein and 2750 kcal/kg ME) after four weeks till the end of the
experiment. Water was provided ad libitum with medications when necessary.

Weighing of individual birds was done on weekly basis for twelve weeks.

3 ml of blood samples were collected through the jugular vein of the experi-
mental birds at week 10 into an EDTA containing bottles, kept in ice box, trans-
ferred to laboratory and stored at —20°C for DNA extraction.
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Figure 1. Map of Nigeria showing the experimental area (University of Ibadan in Oyo

State).
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2.3. DNA Extraction

Genomic DNA was isolated using DNA extraction kit (Zymo-gDNA Miniprep

kit) using the manufacturers protocol.

2.4. Primer

Primers reported by [14] were used to amplify 243 bp of chicken pituitary tran-
scription factor 1 (PIT-1) gene with accession number AF029892.

Forward: 5'-GCCTGACCCCTTGCCTTTAT-3'

Reverse: 3'-CCAGCTTAATTCTCCGCAGTTT-5'

2.5. Genotyping by PCR-RFLP Procedure

The PCR reaction mixture consists of twenty-five (25) uL containing 2.5 uL ge-
nomic DNA, 12.5 pL Master mix, 9 uL Nuclease Free water (NF water), 0.5 pL of
each forward and reverse primers. Reactions were run on a Mastercycler Gra-
dient 5331 thermal cycler (Eppendorf) under the following thermal conditions:
Initial denaturation at 94°C for 5 min, followed by 35 cycles consisting of dena-
turation at 94°C for 30 s, annealing at 55°C for 1 min, extension at 72°C for 1
min and a final extension at 72°C for 2 min.

The PCR products were digested using Hinf 1 as restriction enzyme. A total
reaction volume of 15.5 pL containing 5 pL of PCR products, 1 uL of 10x NE
Buffer, 9 uL of Nuclease Free water and 0.5 uL of restriction enzyme (Hinf I).
The mixture was incubated at 37°C for 15 minutes. The restriction digested
products were electrophoresed for 45 minutes at 100 V on a 1% agarose gel. In-
dividual PCR-RFLP fragment sizes in each sample were determined using Gel

Doc documentation system (Biorad USA).

2.6. Statistical Analysis

Genotype and allele frequencies were determined by direct gene counting me-
thod. The allele and genotype frequencies in each ecotype of chicken were tested
for Hardy-Weinberg equilibrium (HWE) using POPGENE 1.32 software pack-
age.

General linear model procedure of Statistical Analysis System program [15]
was used to determine the effects of the different polymorphic types of PIT-1
and sex on body weight of each ecotype. Significant means was separated using
DMRT test. This model was used to estimate effect of PIT-I polymorphic types
and sex on body weight:

YijkI =u+A+ Bj +C, + ABij + BCJ.k + €ijg
where:

Y, = the value of the body weight on /" ecotype, /" sex and &" PIT-I poly-
morphic variant

4 = overall population mean

A, = effect of the /™ ecotype (Fulani and Yoruba)

B, = effect of the J™ sex (cock and hen)
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C, = effect of the £" PIT-1 polymorphic variant
. . h h . .
AB; = interaction effect of /" ecotype and & PIT-1 polymorphic variant
BC;, = interaction effect of /* sex and A" PIT-1 polymorphic variant
€,z = random error
A Chi-squared test analysis was carried out to confirm if the observed geno-

type frequencies agree with Hardy-Weinberg’s equilibrium expectations.

3. Result

The PCR-RFLP patterns of the Hinf 1 digested amplicon is presented in Figure 2.
The allelic and genotypic frequencies for Pituitary specific transcription factor
1 in Fulani and Yoruba ecotype are presented in Table 1.
The least square means (LSM * SD) of effect of Polymorphic types of PIT-1
gene on body weight of Fulani and Yoruba ecotype chickens is shown in Table 2.
There was no significant association (p > 0.05) between PIT-1 genotypes and
body weight of Fulani ecotype except at week 4 (p < 0.05) while there was a sig-
nificant association (p < 0.05) between PIT-1 genotypes and body weight of Yo-

ruba ecotype at week 12 only.

Table 1. Allele and genotypic frequencies of pituitary specific transcription factor 1 in
Nigerian indigenous chicken.

Allelic frequenc Genotypic frequenc
Ecotype quency ypic equency ba G?
A B AA AB BB
Fulani 0.83 0.17 28 (0.64) 15 (0.36) 0 (00) 1.77 2.98
Yoruba 0.88 0.12 35(0.76) 11 (0.24) 0 (00) 0.76 1.36

X Chi-square test for Hardy-Weinberg equilibrium; G* Likelihood ratio test for Hardy-Weinberg equili-
brium; df: degree of freedom; Probability level: 0.05.

Table 2. Association of pituitary specific transcription factor 1 genotypes with body-
weight.

Fulani ecotype Yoruba ecotype
AA (28) AB (15) P-values AA (35) AB (11) p-values
26.63 £3.05 2590 +£2.94 0.50 2473 £2.41 24.54+2.49 0.67
35.58 £ 11.87 35.92 +15.36 0.84 35.86 +5.54 3545 +6.08 0.69

52.53 £12.50 52.26 +14.80 0.87 50.84 £ 12.6 50.27 £ 8.54 0.95
83.83 £23.75 82.23 £17.02 0.87 79.31 £17.19 84.05 +21.58 0.50
118.25 +24.71  103.10 £ 15.05 0.04 109.76 +17.58  116.80 + 31.31 0.39

0
1
2
3
4
5 185.53 +33.06 177.47 +£23.12 0.37 145.58 + 25.70  148.45 + 32.83 0.81
6 225.00 £ 30.73  209.66 + 20.86 0.08 177.25+31.49 177.81 £42.08 0.85
7 259.48 +28.34 255.87 £18.43 0.55 217.53 £27.33  223.55 % 33.90 0.44
8 311.76 £39.50 317.13 +43.95 0.72 251.48 +28.08 263.81 +25.44 0.10
9 352.21 £45.82 363.26 + 36.49 0.48 304.80 = 30.80 323.41 £ 40.90 0.06
10 414.62 + 56.72  435.79 £ 28.57 0.21 347.68 £35.83  362.31 £49.19 0.16
11 483.94 +62.97 510.09 £45.21 0.19 413.76 +42.93  430.54 = 53.54 0.21

12 536.63 £59.01 560.23 +45.10 0.21 482.41 +£41.77 510.46 * 48.04 0.03

AA and AB observed genotypes; p-values: Probability values.
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Figure 2. The 243 bp fragment produced by PCR-RFLP of exon 1 of PIT 1 gene in the sam-
pled Nigerian indigenous chicken. M-Molecular marker of 100 bp; AA and AB-observed
genotypes.

4. Discussion

Pituitary transcript factor 1 is a pituitary specific POU-domain DNA binding
factors, which help to aid trans-activates promoters of growth hormone (GR),
prolactin (PRL) and thyroid stimulating hormone beta (TSH beta) encoding
genes [16].

PIT-1 gene has been reported to comprise 6 exons in mammals and 7 exons
in birds [17] [18] [19]. In chicken, this gene is located on chromosome 1
(Chicken Genome Browser Gateway). Reference [14] reported that Twenty-three
single-nucleotide polymorphism (SNP) was observed in the 2400-bp discrete re-
gion of the PIT-1 gene in chickens.

PIT-1 gene was polymorphic in this study with only two genotypes, AA and
AB. The BB homozygous genotype was not identified in the sampled chickens.
However, this is in contrary with [20] that reported the presence of homozygous
TT at intron 5 of PIT-1 in Chinese Xinghua chicken.

Allele A (0.85) was more prevalent than Allele B (0.15) in the studied population.
The frequency of AA genotype (0.71) was higher than AB genotype (0.29). These
observed frequencies was in contrary with the result reported by [20] that allele
C (0.94) was higher than allele B (0.06) and genotype frequency for CC (0.73) was
higher than that of CT (0.20) and TT (0.06) in Chinese Xinghua chicken.

Also in contrary with [12] that reported allele C (0.14) had a lower value com-
pared with allele D (0.86) and genotypic frequency of CC (0.01), CD (0.25) and
DD (0.73) in Chinese indigenous and Western goose.

Hardy-Weinberg probability for chi square ()’) analysis obtained for this study
is 1.07. This probability value implies that the PIT-1 locus in the sampled popu-
lation indicates that the population is at equilibrium. Reference [12] reported a
deviation from Hardy-Weinberg (p < 0.01) in PIT-1 gene in Chinese indigenous
and Western goose populations which might be due to the small sample size and

six ecotypes of goose used.
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In this study, there was no significant association (p > 0.05) between AA and
AB genotypes and growth as explained by body weight of Nigerian indigenous
chicken except week 12. The results obtained is consistent with that [21] who
identified that IGF-1 genotypes had no significant association for bodyweight at
140, 265 and 365 days in White Leghorn strain chickens while there was a sig-
nificant association (p < 0.05) of AA and AB genotypes with body weight of Yo-
ruba ecotype at 12 week only. Individuals with AB genotype had higher body
value (539 g) compared to the AA genotypes (506 g) individual at week 12. This
agrees with report by [22] that body weight was higher at 4, 8, 12 and 14 weeks
in AA genotype of IGF-1 than in AB and BB genotypes in the Khai Mook Esarn
and Soi Pet population of chickens.

5. Conclusion

It can be concluded that PIT-1 gene has two polymorphic types in the sampled
population of Nigerian Indigenous Chicken and could be associated with body
weight at week 4 and week 12 in Fulani and Yoruba Ecotypes chicken respec-
tively. Further research should be carried out with large sample size and leng-
then duration in order to validate the obtained association of PIT-1 genotypes

with growth of Nigerian indigenous chicken.
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