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INTRODUCTION

such a large number of breeds with wide genetic
comprised of 10 breeds of buffaloes, 30 of cattle, 4
19 of poultry and few types of pigs, yolks and oth

members of the order Galliformes (such
such as ducks and geese).

Indigenous birds
adapted to ensure high

hboring countries in the east, from which modern layer
The earliest evidence of domestication of fowl is from
| is reported to have given rise to all the present day breeds of

and gave rise to pres European breeds, about 2000 years ago. Some records indicated that
Italians knew specializet poultry breeding about 50 B.C.

For the characterization of poultry genetic resources, the RFLP analysis, SSCP (single strand
conformational polymorphisms) analysis, LSSP-PCR(low stringency single-primer PCR
techniques and hybridizations with sequence-specific oligonucleotide probes can be used to
quickly analyse amplified mitochondrial DNA sequences. The introduction of cost-effective
direct sequencing methods (e.g. asymmetric PCR, immobilization of templates on magnetic
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beads, cycle sequencing) that make laborious cloning steps superfluous, made it possible to gain
the full information from an mitochondrial DNA sequence at an affordable price and time.

The mitochondrial genome is a closed circular molecule with a size of about 16.5 kb. Length

differences observed in closely related species are predominantly caused by the varying size of

the major non-coding part of the mitochondrial genome, the control region. The gene content is

identical for all mammals with genes coding for 13 polypeptides, specifying coding involved in

electron transport and oxidative phosphorylation. Furthermore, two riboggmal RNAs constituting

. The mammalian

introns and only

region. There

promoters necessary for the transcription of both strai

H- strand replication.

Different models of sequence evolution need to e of the peculiar
properties of mitochondria DNA sequence evolution in . ially the evolution of the
hypervariable control region is marked by a pronounced transitiond®ias, preferred pyrimidine
transitions, skewed nucleotide comp g iti i i . Thus
depending on the number of populatio cle ength an@ algorithms used, phylogenetic

sequence analysis is computatjonally intenSh

tstrap analysis) is usually applied to determine how
egdata set.

present study was conducted using mitochondrial
Ankaleshwar, Danki and Kadaknath with the

3. Alignment of B-loop sequences using various softwares.

4. Comparison of mitochondrial D-loop region for estimating transitions, transversion and
indels.

5. Phylogenetic relationship among the three populations using various genetic distances and
preparations of phylogenetic trees.
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MATERIALS AND METHODS

ANKLESHWAR

Ankleshwar breed of chicken is quite hardy and adapted to its environment and have been
intricately associated with culture of the tribal (Vanvasi) which maintain them. As other indigenous
chicken breeds Ankleshwar is also normally referred as Desi chicken andgare facing threat owing to
poor egg production, slow growth, late sexual maturity, broodiness, s and body size. These

kleshwar birds are
tribals. They are
found in Gujarat.

Ankleshwar birds are distributed in Bharuch and N
birds are mainly found in Ankleshwar, Jambusar,
whereas in Narmada these are mainly found in Dedi
However, in the breeding tract, the birds are kno
‘desi/gowrani/gamthi’.

DANKI:

in the native tract. Danki cocks are fought in
used for meat purpose.

and the adjoining districts of Rajasthan and Gujarat spreading
is considered to be its home tract. These are mostly reared by

METHODS PERFORMED

Blood Sample Collection

Three populations of poultry, Ankaleshwar (23 samples), Danki (20samples) and Kadaknath
(20 samples) were selected at random from field conditions from the breeding tract for these
populations, 0.5ml of whole blood was collected aseptically from wing vein of each bird using
EDTA coated vacutainer tubes and transported to laboratory at 0-5°C.
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DNA Isolation
1. For isolation of DNA from collected sample, the blood was transferred to autoclaved
Oakridge centrifuged tubes.
2. The RBCs were lysed with lysis buffer (Ammonium chloride 155 mM, Potassium
bicarbonate 10 mM and EDTA 0.1 mM). In all the blood samples, lysis buffer was added.
3. The samples were then mixed gently and kept in ice for 10 mj
4. The tubes were centrifuged at 12,000 rpm for 10 min
centrifuge.
5. The supernatant was carefully decanted and the
and washed three times as described above..
6. The pellet was resuspended in 10 ml digesti
1M, pH 8.0 and EDTA 0.5 mM).
7. Vortexed gently and to it added 20%
Proteinase K (1 mg/sample) and incubated

equilibrated phenol (pH 8.0)

9. This was mixed gently by
centrifuge at 12,000 rpm for 10
10.  After centrifuggtion the aq

file the pPOtein was retained at the interphase.
red carefully by Pasture pipette to another Oakridge

subjected to centrifugation at 12,000 rpm for 10 minutes at 25°C
as carefully transferred to glass culture tubes.

and 2.5 volurfie of aqueous phase of chilled absolute alcohol.
16. The tubes were covered with paraffin and mixed slightly, the DNA get precipitated
and is visible as white stringy strands (Sambrook, J., Fritsch E.F. and Maniatis. T, 1989).
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Washing and Storage of Isolated DNA
1. The DNA was spooled out into eppendrof tubes and washed twice with 70% ethanol to
remove the salts.
2. After washing, the alcohol was allowed to evaporate and DNA was redissolved in 500
ul Tris EDTA buffer (Tris 210mM, EDTA 10mM, pH 8.0)
3. Kept out eppendrof tubes at 65°C for 1 hour. The stock DNA was stored at —20°C.

Estimation of DNA quantity and purity
DNA quantification can be done using spectrophotometric
wavelengths 230, 260 and 280 nm. Measures of DNA puri

reading at A is equivalent to 50 mg per ml). A
+0.1.

NA is negatively charged at
neutral pH due to its phosphate ba§kbor i jorl, when an electrical potential is
placed on the DNA, it will

gloves].
Casting the gel
After cooling the solution it was poured into a casting tray containing a sample comb and
allowed to solidify at room temperature. The gel was 3-5 mm thick. There were no air bubbles
under or between the teeth of comb. In case, if bubbles form, they can be removed by pocking
them with the pointed end of pipette tips before the gel has set. After the gel has solidified, the
comb was removed carefully by wriggling back and forth gently and then lifting up carefully,
not rip the bottom of the well.
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Preparing the sample
While the gel was cooling, prepared the DNA sample by adding 5 x4 of tracking dye to 1 xl of
each DNA sample. The tracking dye contains Bromophenol Blue and Xylene cynol FF and 50%
glycerol. Adding tracking dye to the sample increased its density so it falls into the well of the
gel and provided a visible marker to monitor the progress of electrophoresis. Also prepared
molecular size standard by mixing 5 g of the 1 kb ladder with 1 ul of tracking dye.
Bromophenol Blue migrated through agarose gel approximately old faster than Xylene
cynol FF dye, independent to agarose gel concentration.

Loading and running the gel
The gel on the tray, inserted horizontally into the electrop

gently expelled the solution into the well. T
apparatus, 40-80 V current is applied, and curr
coming off from the electrodes. Run the gel unt
was migrated the appropriate distance about three-fourth of the wa
Visualization Of DNA
Bright orange coloured DNA
Performance UV Transilluminator.

POLYMERASE CHAI
REGION
Polymerase

different tempe nd are repeated for 30 cycles. This was done on an automated
thermocycler, (ABWPerkin Elmer System/ Gene Ampli PCR 9700,Bio-Rad/ICycler), which
automatically heated and cooled the tubes with the reaction mixture in a very short time,
Denaturation at 94°C: During the denaturation, the first part of the process, the double strand
melted, open to single stranded DNA, all enzymatic reactions stop (e.g., the extension from a
previous cycle).

Annealing at 56°C: The primers were jiggling around, caused by the Brownian motion. lonic
bonds were constantly formed and broken between the single stranded primer and the single
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stranded template. The polymerase enzyme attached to the double stranded DNA (template and
primer) and started copying the template. The vial is cooled to 56°C. At this temperature, the
primers bind or "anneal” to the end of the DNA strands. Touch down PCR was used by
lowering the annealing temperature from 56°C to 54°C

Extension at 72°C: This was the ideal working temperature for the polymerase. Primers that
were on positions with no exact match get loose (because of the higher temperature) and didn't
give an extension of the fragment.

Selection of Primers

The primers were designed using Primer 111 software to ampli

chicken mitochondrial DNA.

Tag DNA Polymerase
Taq DNA polymerase is obtained from the
aquaticus. It possesses a 5" —» 3 polymerase
exonuclease activity.
PCR Buffer
PCR Buffer (Sigma) contains Tris<Cl (100 mM, pH 8.3 at 25°
mM), gelatin (0.01%). It supports th& ity of Taqg poly
Magnesium Chloride concentration
Magnesium concentration, iS a crucis

adequate free
magnesium r;

Cocktail Preparati
Table 1: The cocktailfpor PCR one reaction (15 ul) consisted of:
¢ Volume Concentration

10X PCR Buffer 1.5l -
DNTPs 0.2 ul 100 mM
Primer (Forward) 1.0 ul 4 pmol
Primer (Reverse) 1.0l 4 pmol
Taq Polymerase 0.2 ul 0.4 Unit
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Milli Q water 10.1 pl
Total 15

PCR programme
1.0 ul of the template DNA was directly added into the cocktail in each lane of the PCR plate.
The PCR was carried out in Applied Bio-system and Bio-Rad therm er.
PCR Program used for amplification
Initial Denaturation 95°C- 5 minutes
{94-45"
[56°-5 cycles
55%-5 cycles
54°-10 cycles]-45"
72°C- 60"}
Final extension 72° C-10 minutes
Hold at 4 C -

, gel-loading dye (xylene cynol FF, bromophenol
blue in glycerol) and the samples were run under constant voltage
conditions (15

rful technique in molecular biology. It was first devised in 1975.

f genes at the nucleotide level. Furthermore a molecular biologist

can utilize sequenci igéntify the site of mutation. There are only a few examples illustrating the

way in which DNA g#quencing has revolutionized molecular biology. In this work we used

automated DNA sequencer model 3100 ABI PRISM DNA Sequencer. Cycle sequencing has
emerged as a powerful alternative to conventional isothermal method.

Cycle sequencing is a simple method in which successive rounds of denaturation,
annealing, and extension in a thermal cycler result in linear amplification of extension products. The
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products are then injected into a capillary. All current ABI PRISM DNA sequencing kits use cycle
sequencing protocols (Marra.M.Weinstok1996).

Template:
Template purity and the optimum concentration are crucial in obtaining the good quality of
DNA sequence. PCR product as well as single stranded DNA can used as a template for

sequencing.

Template purification:

PCR product should be clear of dimers and no
from excess reaction component like dNTPs, Taq po

Exo-SAP Digestion of PCR product:-

Make a master mix of Exonuc
table:

Component

Exo.1 (20 U/ul)

SAP (1 Ul

PCR buffer 10 x

Milli Q water fke up the

final volume 10 ul

Hold = 85°C for 15 minutes
Hold= 4°C for infinity.
The purified PCR product can be used for sequencing
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Cycle sequencing reaction/Ready reaction process: -

Reaction is set as per recommendation of AB1 using 8 ul of ready reaction mix in addition
to template and primer.

Ready reaction mix:

ABI PRISM™ Ready reaction mix /Dideoxy terminator premix (10@6°ul) Applied Biosystems
(ABI) consists of:

1.58 mM of ddATP, 94.74 mM ddTTP, 0 .42 uM ddGTP, 47.

uM dATP, 15.79 uM dCTP, 15.79 uM dTTP, 168.42 mM Tris-HC

42.1 mM MgCI2, and 0.42 U/ul ampli Taqg DNA polym

Pre-sequencing composition:

PCR Product

RR Mix

5 x Sequencing buffer

Primer (Forward/Reverse)

Milli Q Water

Hold at 4°C -a&

For short PCR producthumber of cycles can be reduced (e.g., 20 cycles for a 300 bp or smaller
fragment).

If the Tm of a primer is >60°C , the annealing step can be eliminated

If the Tm of a primer is <50°C, increase the annealing time to 30 seconds or decrease the annealing
temperature.

For templates with high GC content (>70%), heat the tubes at 98°C for 5 minutes before cycling to
help denature the template.
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Purification of the Sequencing product:

After the sequencing reaction, the products are purified by the following protocol

1.  Added 2ul of 125mM EDTA to stop the reaction and mixed well

2. Added 2ul of 3 M Sodium acetate pH 4.6 to each reaction well. Ensure the proper
mixing of the contents.

3. Added 50 ul of 95% ethanol to each well and incubagfat rodom temperature for 15
minutes.

4.  Spin at a speed of 1650g for 45 minutes at room

5. j removing
supernatant.

6.  Added 200ul of 75% ethanol and spin

1.

or 5 minutes and chilled on ice

ary allows heat generated during electrophoresis to be
high voltage electrophoresis. The result is rapid, high-
A fragments.

96 welFplate to be linked and start the run.
Data collection and Extraction:

> After the completion of the electrophoresis (run) chromatogram drawn by data
collection software is used to extract the sequence data.
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> The sequences with chromatogram can be visualized, edited for vector sequences
and further saved by ABI PRISM ® DNA sequencing Analysis Software.

Statistical Analysis: The following parameters were estimated from the mitochondrial d-loop
DNA sequence data.

1) The general information about the polymorphism, the erof sites with alignment

gaps, the number of morphophism site, the number of sites segregating for

two, three or four nucleotides were estimated.

ii) Sites with alignment gaps

iii) Haplotype diversity and its sampling vari

Iv) Nucleotide diversity, Il, the averag i nces per site

between two sequences (Nei, 1987; Nei

v) The estimates of nucleotide diversity , the average number
h and Crease, 1990).

vi) Theta per sites i.e. the n) is the total number of

mutations and S the number [

vii)The average number o

stochastic and sampling varian

viii)

calculated.

nucleotide ence data information.

Xiii) he linkage disequilibrium between nucleotide variants as per the methods
and procedures given by Lewutin and Kajima 1964’ Hill and Robertson, 1968.

Xiv) The distribution of observed pairwise nucleotide site differences (mismatch
distribution ) was estimated in a stable population i.e. population with constant
population size (watterson, 195; Slatkin and Hudson 1991, Rogers and Harpendeng,
1992).
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XV) The statistical tests Dad F proposed by Fu and Li (1993) for testing the selective
neutrality of the various mutations was also carried out.
XVi) The various genetic distances were calculated and the dendrogram were
prepared using UPGMA and Neighbour joining algorithm.

RESULTS AND DISCUSSIONS

We utilized three indigenous poultry breeds for amplification of the D gion of mitochondria.

The two primer sequences utilized for the amplification of the regio
Primer Forward: CTCGCCGTATCAGATGGATT
Primer Reverse : AGTGGTAGAAGGCGGGTTTT
Alignment of Sequences
The sequences of varying length were obtaine
20 each of Danki and Kadaknath) utilized in the stu
output of ABI automated DNA sequencer. We utili
of the output sequence was done using the Clusta
alignment of the two sequences followed by alignment of multiple se
a stretch of 650 bases were taken for fu

Molecular _Diversity indices
The molecular diversity indi
in tabular form-

Table: 2

Kadaknath

No. of obs
transition

indels

No. of nucleotide
sites

leshwar, and
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Table: 3

Nucleotide Ankleshwar Kadaknath

composition
C 25.69 25.73
T 37.05 37.06
A 21.90
G 15.36

No. of 7

Haplotypes

As is evident from the table that transversions occurred only in

transitions Were present in the population. the nucleotide cofipo

not significantly different from one another but signifi

25% of nucleotide each.

The data obtained on the haplotypes for the three bg€eds of poultry was an

the pairwise difference among the haplotypes withi i

has been given in the three tables above for ankalesh

Variation of Sequence Data

The 650 base sequence data presented &

sequences. The total number of invar

s inc¥€ased to 12 when the haplotypes were considered in the

: iversity was estimated to be 0.589 with variants of 0.00423 when

the gaps were i i analysis. When the gaps were included the haplotypic diversity
was 0.7732.

s obtained alongwith the total number of the birds possessing the haplotype

Table: 4

Haplotype Number of birds | Distribution of birds among populations
Numbers

Hap-1 4 (Ankleshwar), 3 (Kadaknath)

Hap-2 1 (Ankleshwar)
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Hap-3 2 2 (Ankleshwar)

Hap-4 1 1 (Ankleshwar)

Hap-5 26 11 (Ankleshwar), 11 (Danki), 4 (Kadaknath)
Hap-6 1 1 (Ankleshwar)

Hap-7 13 3 (Ankleshwar), 7 (Danki), 3 (Kadaknath)
Hap-8 1 (Danki)

Hap-9 1 (Danki)

Hap-10 6 (Kadaknath)

Hap-11 1 (Kadaknath)

Hap-12 3 (Kadaknath)

Relative frequencies:

Haplotypes Ankaleshwar(23)
Hap_1 0.174

Hap 2 0.0435

Hap_3 0.087

Hap_4 0.0435

Hap_ 5 0.478

Hap 6 0.435

Hap 7 0.13

Hap 8
Hap 9
Hap 10

kageDisequilibrium
otide sites were tested for linkage disequilibrium. The exact test
was performed ain with 100000 steps with a dememorisation of 1000 steps . the
7 sites used along i

Table: 5
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293 - - - +
408 - - - - -
539 - - + - *
+ depicts the significant linkage disequilibrium.

In case of danki these were 4 polymorphic nucleotide loci. Two loci pair 142-408 and 408-454
were in significant linkage disequilibrium.

Table: 6

142
408
454
In case of kadaknath there were 4 nucleotide loci, Wil hic. L@€Us 235-341 were
found to be in significant linkage disequilibrium.

Table: 7

Statistical Test
Natural selegtion i i ant factor in the differentiation among the population.
it is difficult to observe the change in the nucleotides as
r genetic drift. Any deviation from the neutrality points to the

ptually similar to Wattersons homozygosity test. The test examines

number of segregating sites and nucleotide diversity. The mean and

variance of D are apprgXimately 0 and 1 but the distribution of D is quite different from the normal

distribution. Similarly Fu and Li’s D statistics (1993) have been proposed. The values obtained for

the analysis were FL-D test statistics were -1.09115 while the statistical significance revealed no

significant deviation (P> 0.10). The Fu and Li F test statistics revealed a value — 1.30076 for the

three population and the values were statistically non significant (P>0.10). The results reveal there
is no selection in the individuals of the three poultry populations.
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Ankaleshwar

There were seven haplotypes in Ankleshwar chicken. The inter haplotypic distance matrix using
pair-wise differences with no Gamma correction are presented below. The neighbor joining (NJ)
tree based on inter haplotypic distances is given in figure .

Table: 8

Hap_1 | Hap_2
Hap_1 |- 0.9992 1.4120
Hap_2 | 1.0000 |- 1.7281
Hap_3 |2.0000 |3.0000 |-
Hap_4 | 2.0000 |3.0000 |4.0000
Hap 5 | 1.0000 | 2.0000 1.0000
Hap_6 | 2.0000 |3.0000 | 4.0000
Hap_7 | 2.0000 |3.0000 | 2.0000

Inter-haplotypic distance matrix (s.d. above diagonal

Danki

There were four haplotypes in Danki ofi

differences with no Gamma correction 3

Hap 3 Hap_4
1.4120

1.7281

Table: 9

Inter-h@plo

Kadaknath
There were six hap
pairwise differences

in Kadaknath chicken. The inter haplotypic distance matrix using
no Gamma correction are presented below. The neighbor joining (NJ)
tree based on inter haplotypic distances is given in figure .

Table: 10

Hap01

Hap05

HapO07

Hapl0

Hap01

0.9992

1.4120

0.9992

Hap05

1.000

0.9992

1.4120
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Hap07 | 2.000 1.000 - 17281 | 1.9938 |0.9992
Hapl0 | 1.000 2.000 3.000 - 0.9992 |1.4120
Hapll |2.000 3.000 4.000 1.000 - 1.7281
Hapl2 | 1.000 2.000 1.000 2.000 3.000 -
Inter-haplotypic distance matrix (s.d. above diagonal)

Pair-wise Divergence between Populations
The number of fixed differences between populations nucleotide siteggét which all of the sequences

populations. The number of polymorphic sites i

nucleotide differences were 0.2 (k). The values

nucleotide diversity with Jukes and Cartor (Nei 19 ase41990) their variance is
given in Table:

Table: 11

Kadaknath
20

3
1.058

0.00031 0.00163

e data we found that the mutations that were polymorphic in

Kadaknath were 5 while the mutations that were polymorphic in
Kadaknath but mo rphic In Ankleshwar were 2. The mutation that were polymorphic in Danki
but monomorphic i aknath were 2 while the mutations polymorphic in Kadaknath but
monomorphic in popuylation and Danki were 3 in number. The mutations that were polymorphic in
Ankleshwar but monomorphic in Danki were 6 in number. The mutation that were polymorphic in
Danki but monomorphic in population were two in number. However, the total number of shared
mutations was zero between the three population pairs. The average number of nucleotide
differences between populations of Ankleshwar and Danki was 0.709 with average number of
nucleotide substitutions per site between these populations Dxy was 0.00109. The number of net
nucleotide substitutions per site between Ankleshwar and Danki Da was 0.00014. The values
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between populations of Danki and Kadaknath were 1.150 (average number of nucleotide

differences); 0.00177 (Dxy) and 0.00080 (Da). The values between Ankleshwar and Kadaknath

were 1.263; 0.00194 (Dxy) and 0.00033 (Da).

Gene Flow and Genetic Differentiation

The analysis of the three poultry populations was carried out considering the alignment gaps as the

fifth state. The haplotype diversity was estimated to be 0.74308, 0.60 and 0.84211 for Ankleshwar,

Danki and Kadaknath while the value was 0.77317 for the total data set c@nsisting of 63 sequences.

The haplotype based statistics (Hudson et al., 1992) was utilized. T, s Value were obtained as
ing permutation was

statistics was calculated as Ks, 1.6474 with Ky value as 0.14694.
to be very highly significant (P< 0.001). Thus the po i

value of N,=1.18 was obtained using sequence dat

Nm based on the Fg estimator has been found to be

Various Parameters of Genetic Differentiation among Populations
Various genetic parameters amQng three breed pairs were estj

differentiation among various breeds.

Danki and Kadaknath while Ankleshwar

assuming that all the nucleotidgs have the

Table: 12

Populations ‘ Gamma St | Fst

Ankleshwar ) 0.102

0.100

0.214

Phylogenetic Tree Bu
Several statistical methods exist that can be used for reconstruction of the phylogenetic trees from
the molecular sequence data. The major methods are

) Distance methods

i) Parsimony methods and

iii)  The Likelihood methods.
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Now it is customary to consider the reconstruction of phylogenetic tree as statistical inference of a
true phylogenetic tree which is unknown. The inference involves the estimation of the topology
and estimation of branch lengths for a given topology. The four methods utilized for the purpose
are given below.

UPGMA
The simplest method is un-weighted pair group method using the arith

was carried out. The mean diversity values were ob
entire data was 0.9565 with mean inter-population
differentiation was found to be 0.2007.

Minimum Evolution Tree
The minimum evolution tree was genera 1 he use of minimum evolution
1 the smallest genetic distance. It
hours for Pentium IV and 300 MHz

by Saitou and Nei (1987) was used to develop the tree
simplified version of minimum evolution tree. The neighbour
the sequences of the three breeds/populations.

many assumptions tha@pare required for nucleotide substitutions in the distance and maximum
likelihood methods. Phe maximum parsimony methods of tree construction were utilized since any
mathematical model currently is a crude approximation to reality, it is expected that the model free
maximum parsimony methods may give more reliable trees than any other method when the extent
of sequence divergence is low (Miyamoto and Craeraft, 1991). The maximum parsimony tree was
prepared and depicted as
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Most natural populations of organisms contain a large amount of genetic variation. The genetic
polymorphism at a locus is generated by mutation such as nucleotide substitution
insertions/deletion, gene conversions etc. The main concern in this study was to study the maternal
lineage and maintenance of genetic polymorphism and to study the mechanism of evolution at the
population levels. We analysed the nucleotide sequence data of the D-loop region and tried to infer
the genealogical parameters of the three poultry populations. It is presumed that the haplotypes that
are similar among the populations are likely to have similar maternal lingage followed by the other
lineages which are very similar/have undergone few mutational -~ DNA sequences are
much more informative compared to protein/electrophoretic variai ein. The nucleotide

sites per nucleotide site and the nucleotide diversity.

transitions to be more frequent compared to transver,

were observed in Ankleshwar poultry (4) with

transversions and only transitions were recorded. ient the population is the
longer it had to mutate and accumulate the mutations. ent populations would be
more diversified genetically and the haplotypes present in them wi be more shared by other
populations. (Torroni et al., 1993; Wa :

maximum number of haplotypes to be 7

All the 7 haplotypes of Ankleghwar were @i A as well as Danki populations. Thus,
such contention. The Danki breed of

reduced the number of the haplotypes present in the

ber of haplotypes for Kadaknath poultry were 6. Three

pulation while the two were shared by both Danki and Kadaknth
In points towards a selection pressure in Kadaknath

Kadaknath also kn alamasi due to the black colour of their body parts including the skin
and internal organs is n for its delicacy and has a priority over the normal birds of the region.
The black colour is &ttributed to a quantitative trait with a single major gene effect called Fm
(Fibromelanosis) which is dominant in its character but has several (multifactorial) modifiers. This
trait gives protection to skin against UV radiation improved radiation from skin, increased packed
cell volume and plasma protein. Thus the number of haplotypes in a breed./population point
towards the selection pressure as well.
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Genetic differentiation of three native chicken breeds:-

Ohno(1997) deduced that a set of full or maternal half sister should have inherited identical
mitochondrial genome from their mother but each sisters female descendants invariably establish an
independent lineage which over a period of time would accumulate its own characteristics
mutations to become a distinct sublineage. On a whole Ankleshwar had 7 lineages Hap 1 to Hap 7
forming seven distinctive characters. The Danki population exhibited 4 haplotypes Hap 5, Hap7,
Hap8 and Hap9 while the six Kadaknath haplotypes have been showngas Hapl, Hap05, HapO07,
Hapl0, Hapll and Hapl2. The minimum spanning tree of thegthree*breeds/populations of
indigenous poultry have been depicted in the form of trees.

aplotype7 are
the evolutionary
lineages. The results suggest that these breeds belo
common maternal ancestor regardless of external fea
ZIm (1958) suggest that mutation was the major reason that more th
domestic chicken were found by grad
layer breed (Ankleshwar), a specific

: purce of meat and egg. Thus it is certain
Aed from common ancestors. In so far as original
e several studies which include the biochemical

d Maximum likelihood tree generation. The minimum spanning
tree in Ankleshwa aplotype 1 as the haplotype on the root from where the mutation
resulted in haplotype ¥ Hap 6, Hap 2 and Hap 5. Hap 5 resulted in Hap 3 and Hap 7 in
ANKleshwar poultry. The minimum spanning tree in Danki represents Haps to be closest to the root
from where three other lineages emerged due to mutations in the D-loop region. In Kadaknath the
six haplotypes resulted in minimum spanning tree with Hapl andHap 12, Hap 10 and Hap 11 being
close to one another and join the root which is joined on other side to Hap 5 and Hap 7 which are
close to one another.
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A N AN

400 ' 600
Hucleotide Position

N

|

13: Graph predicting

AN AN

400 ' 600

Hucleotide Position

Table:14 Graph predicting
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400 ' 600

Mucleotide Position

Table:15 Graph predicting \ v
8

400
Mucleotide Position

Table:16 Graph predicting
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9

400 ' 600
Hucleotide Poszition

Table 17: Graph predicting \ . l

400
Mucleotide Position
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Table:18 Graph predicting

400
Hucleotide Position

Table 19: Graph predicting \Y

400

MHucleohide Pozition

Table 20: Graph predicting
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400
Hucleotide Position

Table 21: Graph predicting .
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