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1. INTRODUCTION

The first animal to be domesticated before 6000 B.C. w
(Bos) in lowlands of Mesopotamia gradually diverse anim
in other regions also. In Indian sub-continent, the

of indigenous poultry and a few of pigs
of millions of rural households. India ha
Indian dairy sector contributes a large
Although share of agricultur
980’s to over 6% in the late 1990s. During
importers of dairy products importing over 40% of

one of agriculture and dairy industry in India. In addition to milk
power for farm operations and transport meat, hides and dung
throughout the In nt. Buffalo are the preponderant species among all livestock in
India and account 5% of total output at Rs.295 billion in milk, Rs.37 billion in work
draught, Rs.43 billion igpdung and Rs.40 billion in meat hides and output value of Rs.470 billion and
all livestock produce in 1991. In 1992 country had 83.3 million buffalo registering a growth of
nearly 32% over the 1951 population in case of buffalo. Source of food and power and also buffalo
form the backbone of agriculture and dairy industry in India. Probably milk production formed the
basis of selection and breeding, which resulted in evolution of dairy breeds of riverine buffalo like
Murrah, Kundi, Nili Ravi, Jaffarabadi, Surti, and Mehsana etc.
The present study was undertaken on the buffalo breed which is perhaps the heaviest breed of
buffalo in Indian sub continent.
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Jaffarabadi: This breed of buffalo is found in Gujarat. This breed is of riverine type has different
names according to its native place. As it is also called as Gir as it is found in Gir forest of
Kathiawar, Jaffari, Bhawanagri in Jaffarabad and Bhavnagar respectively. This has its home tract in
Junagarh and Amreli districts of Saurashtra region. They are massive in conformation and are heavy
grazers. There main green fodder are maize, sorghum, groundnut fodder, sugarcane crops and dry
fodders are groundnut husks and hulls, wheat straw, bhusa etc.

It is characterized with relatively long body and loose frame. A typical Jaffarabadi is black in
colour but a few with white spots called Nav Chandra are also seen. are medium in length,
straight and glossy. The horns are heavy and broad inclined to drgg”on each side of the neck and
slightly ascent close to tip is an incomplete curl (A ring like struc

Exceptionally heavy bulls may weigh upto 2000 kg. The
in one lactation. Average fat is 7-8%. Males are good

The present study was taken in Jaffarabadi with
1. To study the heterologus microsatellite loci pri
. To study the diversity of Jaffarabadi buffalo.
. To study the Hardy —Weinberdmeguilibrium, neutraf

of whole blood llegted aseptically from juglar vein of each animal using heparinised
vacutainer tubes and tr orted to laboratory at 0-5°C
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Fig.1 Geographi i utioNJl ract Of Jaffarabadi Buffaloes
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2.1.2 DNA Isolation:

For isolation of DNA from collected sample, the blood was transferred to autoclaved Oakridge
centrifuged tubes. 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, double amount of lysis buffer was
added. The samples were then mixed gently and kept in ice for 10 minutes. The tubes were
centrifuged at 12,000 rpm for 10 minutes at 4°C in the refrigerated centrifuge. The supernatant was
carefully decanted and the pallet was redissolved in lysis buffer and washed three times as described
above or until white pallet was obtained.

The white pellet was resuspended in 10 ml digestion buffer (Sg@fum chloride 75mM, Tris-Cl 1
M, pH8.0 and EDTA 0.5 mM). Vortexed gently and to it
ul/sample) and Proteinase K (1 mg/sample) and incubated at

at 12,000 rpm for 10 minutes at 25°C. After centrifu
separated. The DNA remained dissolved in aqueo

isoamyl alcohol (25:24:1) was added a
minutes at 25°C to separated aqueous

3. AGAROSE GEL ELECTROPHORESIS FOR DILUTION OF GENOMIC
DNA

The technique of electrophoresis is based on the fact that DNA is negatively charged at neutral pH
due to its phosphate backbone. For this region, when an electrical potential is placed on the DNA, it
will moves toward the positive pole.
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3.1 Dissolving of Agarose

Prepared the 1X TAE buffer by diluting 50X TAE buffer.
Weighed out 0.9 gm of agarose (0.6%) and add 150 ml 1X TAE.
In microwave oven heat the slurry for 3 minutes in one minute incriminates, swirling the
solution gently between heating cycles to release trapped air and resuspend any agarose
particles caught on the side of the Erlenmeyer flask.
Ethidium bromide was added to the warm solution and coolj solution about 50°C.
[Ethidium bromide is intercalating dye and carcinogenic, haggfle this gel only while wearing
gloves].
3.2 Casting the gel
After cooling the solution it was poured into a cagking tray
allowed to solidify at room temperature. The gel was i
or between the teeth of comb. In case, if bubbles f
the pointed end of pipette tips before the gel has
removed carefully by wriggling back and forth gen
bottom of the well.
3.3 Preparing the sample:
ing 5 ul of tracking dye to 1 ul of
Blue and Xylene cynol FF and 50%

and provided a visible
size standard by mixj

ntally into the electrophoresis chamber and flooded the top
r (1X TAE) to cover the gel to depth of about 1 mm. Sucked the
into the pipette, placed the tip in the top of the well and gently
expelled the soluti the well. The lid and power leads were placed on the apparatus, 40-80 V
current is applied, an ent flowing was confirmed by observing bubbles coming off from the
electrodes. Run the until the Bromophenol blue and Xylene cynol FF was migrated the
appropriate distance about three-fourth of the way across the gel.
3.5 Visualization of DNA:
Bright orange colour DNA bands were visualized by placing the tray onto High Performance UV
Transilluminator.
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4. POLYMERASE CHAIN REACTION  AMPLIFICATION  OF
MICROSATELLITE LOCI

Polymerase chain reaction (PCR), is the major scientific development of the last quarter
century, sometime referred to as “molecular photocopying”, that can characterize, analyse, and
synthesize any specific piece of DNA or RNA. Polymerase chain reaction is an in vitro method for
analysing defined sequence of DNA. Kary Mullis, while working Cetus Corporation, California

previous cycle).
Annealing at 55-60°C: The primers were jiggli
bonds were constantly formed and broken between the
template. The polymerase enzyme attached on double stranded DN
started copying the template. The vial i5§ge
"anneal” to the end of the DNA strands.
Extension at 72°C: This was the id

ature Wlth minimum three alleles.
mation is available in public domain.

. They should beg€presentative of whole genome.

Table No —1(a) List of Cattle Primers Screened in Buffalo Breeds:

Primer Sequences Repeats Accession
Number
ILSTS87 | F- AgCAgACATgATgACTCAQC | (CA)14 L37279
R-CTgCCTCTTTTCTTgAgAgC
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ILSTS59 | F- AQgTATggTAAggCCAAAQQg 9T Vic | L37266
R- CQACTTgTgTTgTTCAAAQC
ILSTS52 | F- CTgTCCTTTAAgQAACAAACC (CA)11 | Pet | L37222
R- TQCAACTTAggCTATTgACY
CSSM29 | F- TCTCCATTATgCACATgCCATgCT (AC)1g | Ned | U03807
R- CgTgAgAACCgAAAgCACACATTC
ILSTS11 | F- GCTTgCTACATggAAAgTgC (CA) [ 23485
R- CTAAAATQCAgAgCCCTACC
BM1818 | F- AQCTgggAATATAACCAAAQQ (Tg)1s
R- AQTgCTTTCAAQgTCCATgC
ILSTS72 | F- ATQAATgTgAAAgCCAAggg

R- CTTCCgTAAATAATTgTggg
ILSTS49 | F- CAATTTTCTTgTCTCTCCCC

R- gCTgAATCTTgTCAAACAQg
ILSTS0S5 | F- GQAAQCAATJAAATCTATAQCC
R- TQTTCTgTgAgTTTgTAAQC
ILSTS58 | F- GCCTTACTACCATTTCCAQC [ L37225

CSSM43 - ) u03824

CSSM45 NW_381320
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Table No-1(b) List of Cattle Primers Screened in Buffalo Breeds:

Primer Sequences Repeats Accession
Number
CSSM47 | F-TCTCTgTCTCTATCACTATATggC @T)12 u03821
R- CTgggCACCTgAAACTATCATCAT
ILSTS30 | F- CTgCAgQTTCTgCATATQTgg (9T)10 [ L37212
R- CTTAgACAACAQgggTTTgg
CSSMO08 | F-CTTggTgTTACTAQCCCTggg NW_375905
R- gATATATTTgCCAgAgATTCTgCA
CSSM33 | F- CACTgTgAATgCATgTgTgTgAgC
R- CCCATgATAAgAgTgCAgATgACT
CSRM60 | F- AAgGATgTgATCCAAgAgAgAggC
R- AQgACCAgATCgTgAAAggCAT
ETH152 F- TACTCgTAgggCAggCTgCCTg

R- gAgACCTCAQggTTggTgATCAg
CSSM19 | F- TTgTCAQCAACTTCTTgTATCTTT I AF232761

CSSM06 [ u03787

ILSTS29 L37252

CSSM57 u03840

ILSTS38 C L37256
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4.1.2 Taq DNA Polymerase:

Tag DNA polymerase is obtained from the thermophilic archaea family bacteria Thermus
aquaticus. It possesses a 5°— 3 polymerase activity and a double strand specific 5’— 3 exonuclease
activity.

4.1.3 PCR Buffer

PCR Buffer (Sigma) contains Tris—Cl (100 mM, pH 8.3 at 25°C), KCI (500 mM), MgCl, (15

mM), gelatin (0.01%). It supports the activity of Taq polymerase.
4.1.4 Magnesium Chloride concentration

Magnesium concentration is a crucial factor affecting performance of Tag DNA
polymerase. Reaction components, including template DNA, ch

use for each reaction.
4.2 PRE-PCR PREPARATION:

The PCR was performed under standard condition
DNA was diluted so as to contain about 50 ng DNA/ul.
4.2.1 Cocktail Preparation:

Table No-2: The cocktail for PCR one

10X PCR Buffer

Primer (Fo Aard) , 4 pmol
4 pmol
0.4 Unit

I, (nuclease free) was added separately for ETH152, CSSMO08,
ILSTS38 primers an MgCl, was added for ILSTS29 primer.
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4.2.2 PCR programme:

1.0 pl 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 thermocycler.

Table No-3 For the specific conditions, the PCR machine is programmed at:
Steps Programme Temperature | Time Number  of
cycle
Step- 1 | Initial Denaturation | 95°C 5 minutes 1 cycle
Step- 2 | Denaturation 94°C 45 seconds
Step-3 | Annealing 55°C (or
standardized)
Step- 4 | Polymerization 72°C
Step-5 | Final Extension 72°C
Step- 6 | Final Temperature | 4°C

4.3 AGAROSE GEL ELECTROPHORESIS OF PC
After completion of the PCR programme, the products were chec

djusted to ensure an appropriate detection of all the loci.
each combination of pooling to determine the optimal fluorescent
intensity, which g leap sharp peaks and correct banding patterns, which was allowed for
accurate allele calling. oci in a multiplex if overlapping, were labeled with different dyes.

After determinifig the optimal pooling ratio and dilution ratio for a set of primers, the same
dilutions were used for subsequent analyses, as PCR yields were fairly consistent. In a pool the
following ratio was used:

Vic labeled PCR product - 1.5 pl

Ned labeled PCR product - 2.0 pl

Pet labeled PCR product - 2.0 ul
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4.4.2 Size Standard

Gene Scan- 500 LIZ™ Size Standard or ROX standard developed by Applied Biosystems was
used for fragment sizing, LIZ size standard yield size fragments between 50- 500bp poviding16
single — standard labeled fragments of 35, 50, 75, 100, 139, 150, 160, 200, 250, 300, 340, 350, 400,
450, 490, and 500 bases. Each of the DNA fragments labeled with a proprietary fluorophore, which
results in a single peak when run under denaturing condition. Internal lane size standard was run with
every sample for accurate sizing. The genotyping reaction components were:

Pooled PCR Product -1 pl

Hi-Di Foramide -8.75 ul

Liz Size standard - 0.25 pul

4.5 DENATURATION:

The above components were mixed well and deng S. T 96 well plates
were loaded in Automated DNA sequencer for genotypi
4.6 GENOTYPING

Automated DNA Sequencer- ABI 3100 Avant, whi i ith 4 capillaries, performed
Genotyping and different array sizes can be used. We used 36 cgl¥ array size for performing
genotyping. The large surface area of a Gahla d during electrophoresis to be
dissipated efficiently, allowing high volt@g ) IS. result was rapid, high-resolution

Mapper software version ---The data was exported as text
efore submitting it to further Statistical Analysis (fig. No-7)
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4.8 STATISTICAL ANALYSIS OF DATA

The data generated using the microsatellite loci were subjected to statistical analysis. The
microsatellite data was subjected to Ewens-Watersson test of Neutrality to check for the loci being
selectively neutral.

The statistical analysis was carried out using POPGENE software (Yeh et al., 1999). The
heterozygosity measures were calculated using the following formulae given by Nei (1978).
4.8.1 Allele number

Alleles are a set of alternative forms of the same gene occupying t e relative position or locus
on homologous chromosomes. Allele number is the total number of ag#feles for a given marker/locus in a

determined manually from the silver stained gels/autoradiogra
4.8.2 Allele Frequency/Gene Frequency
The frequency of an allele ‘A’ is the number of *
number of allele/genes. It gives the indication of the
The allele frequency is affected over time by force s

5. RESULTS AND DISCUSSION

ature, since this represented cross species
be different from the size range available for cattle.
anghing the level of polymorphism in buffalo and to

standard. The sizing of the alleles was extrapolated from the

squares and genetic algorithm using Gene Mapper software (V

3.0). Since most i n in the study were dinucleotide in nature, the mutation rate is

relatively of higher iludle compared to tri and tetra nucleotide repeats. The accession number,

repeat and product rang@0of each locus is given in table no.-4(a-€). The details of the parameters for
the loci are given locus wise.
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Table No.4a- Standarised PCR conditions, repeats, allelic range and primer sequence is label for each microsatellite loci used in
the present study.

Locus Sequences Repeats T. | Alleles Primer Cycle

ILSTS87 | F- AgCAgACATgATgACTCAgC (CA)14 . Step 1 (1x) - 95-5°
R-CTgCCTCTTTTCTTgAgAgC Step 2 (30x)- 95-
45>

55- 45

72-45>

Step 3 (1x) -72-5°

Step 4 -10-

ILSTS59 | F- AgTATggTAAggCCAAAgQg i 9Tz 15%177 | L37266 Step 1 (1x) - 95-5°
R- CQACTTgTgTTgTTCAAAQC Step 2 (30x)- 95-

45>

55- 45

72-45”

Step 3 (1x) -72-5°

Step 4 -10- o0

ILSTS52 | F- CTgTCCTTTAAQAAC t (CA 5°C | 10 146-176 | L37222 Step 1 (1x) - 95-5°
R- TQCAACTTAQgCTAT Step 2 (30x)- 95-
45>

55-45”

72-45”

Step 3 (1x) -72-5°
Step 4 -10-
CSSM29 | F- TCTCCATTATgCACATQCCATgC \ Ned 180-184 | U03807 Step 1 (1x) - 95-5°

174
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R- CgTgJAgAACCgAAAgCACACATTC Step 2 (30x)-
45>

60- 45

72-45”

Step 3 (1x) -72-5°
Step 4 -10-
ILSTS11 | F- GCTTgCTACATggAAAQgTgC i 254-268 Step 1 (1x) - 95-5°
R- CTAAAATgCAgAQCCCTACC Step 2 (30x)- 95-
45>

58- 45

72-45”

Step 3 (1x) -72-5°
Step 4 -10- o0

x/\?’
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Table No.4 (b)-: Standarised PCR conditions, repeats, allelic range and primer sequence is label for each microsatellite loci used in
the present study.

Locus Sequences Repeats T. | Alleles Primer Cycle

BM1818 | F- AgCTgggAATATAACCAAAQY (Tg) 13 . Step 1 (1x) - 95-5°
R- AgTgCTTTCAAQgTCCATgC Step 2 (30x)- 95-
45>

58- 45

72-45>

Step 3 (1x) -72-5°

Step 4 -10-

ILSTS72 | F- ATQAATgTgAAAgCCAAQggY (CA) 14 169 | L37272 Step 1 (1x) - 95-5°
R- CTTCCgTAAATAATTQTggg Step 2 (30x)- 95-

45>

55- 45>

72- 45>

Step 3 (1x) -72-5°

Step 4 -10- o0

1
ILSTS49 | F- CAATTTTCTTgTCTCTCCCC t (CA 5°C |3 136-140 | L37261 Step 1 (1x) - 95-5°
R- gCTgAATCTTQTCA Step 2 (30x)- 95-
45>
55-45”
72-45”
Step 3 (1x) -72-5°
Step 4 -10-
ILSTS05 | F- GgAAgCAATJAAATCTATAQCC \ Vic 175-181 | L23481 Step 1 (1x) - 95-5°

176
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R- TgTTCTgTgAgTTTgTAAQC Step 2 (30x)-
45>

55- 45

72-45”

Step 3 (1x) -72-5°
Step 4 -10-
ILSTS58 | F- GCCTTACTACCATTTCCAgC i 104-144 Step 1 (1x) - 95-5°
R- CATCCTgACTTTggCTgTgg Step 2 (30x)- 95-
45>

55- 45

72-45”

Step 3 (1x) -72-5°
Step 4 -10- o0

x/\?’
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Table No.4(c)-: Standarised PCR conditions, repeats, allelic range and primer sequence is label for each microsatellite loci used in
the present study.

Locus Sequences Repeats T. | Alleles Primer Cycle

CSSM43 | F- (CA) 19 . Step 1 (1x) - 95-5°
AAAACTCTgggAACTTgAAAAACTA Step 2 (30x)- 95-
R- gTTACAAATTTAAQAgGACAQAQTT 45>

55- 45

72-45>

Step 3 (1x) -72-5°

Step 4 -10-

CSSM45 | F- TAGAggCACAAJCAAACCTAACAC (CA) 14 16 NW_38132 Step 1 (1x) - 95-5°
R- TTggAAAgATQCAgTAGAACTCAT 0 Step 2 (30x)- 95-

45

58- 45"

72-45”

Step 3 (1x) -72-5°

Step 4 -10- o0

9
CSSM47 | F-TCTCTgTCTCTATCACTATATggC d |(gT 5°C | 14 122-164 | U03821 Step 1 (1x) - 95-5°
R- CTgggCACCTgAAACTATCATCAT Step 2 (30x)- 95-
45>
55-45”
72-45”
Step 3 (1x) -72-5°
Step 4 -10-
ILSTS30 | F-CTgCAgTTCTgCATATgTgg ‘ Vic 152-166 | L37212 Step 1 (1x) -95-5°

178
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R- CTTAgACAACAQgagTTTgg Step 2 (30x)-
45>

55- 45

72-45”

Step 3 (1x) -72-5°
Step 4 -10-
CSSM08 | F- CTTggTgTTACTAgCCCTggg 181-201 Step 1 (1x) - 95-5°
R- gATATATTTgCCAQAQgATTCTgCA Step 2 (30x)- 95-
45>

55- 45

72-45”

Step 3 (1x) -72-5°
Step 4 -10- o0

x/\?’
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Table No.-4(d): Standarised PCR conditions, repeats, allelic range and primer sequence is label for each microsatellite loci used in
the present study.

Sequences

Repeats

Alleles

Primer Cycle

CSSM33

F- CACTgTgAATgCATgTgTgTgAgC
R- CCCATgATAAQAgTgCAgATgACT

(T

CSRM60

F- AAgATgTgATCCAAQgAJAgAggCA
R- AggACCAgATCgTgAAAggCATAg

ETH152

F- TACTCgTAgggCAggCTgCCTg

Step 1 (1x) -95-5°
Step 2 (30x)- 95-
45>

58- 45"

72-45”

Step 3 (1x) -72-5°
Step 4 -10-

AF232758

Step 1 (1x) -95-5°
Step 2 (30x)- 95-
45>

60- 45"’

72-45”

Step 3 (1x) -72-5°
Step 4 -10- o0

190-232

714040

Step 1 (1x) -95-5°
Step 2 (30x)- 95-
45>

60- 45>

72- 45"

Step 3 (1x) -72-5°
Step 4 -10-

CSSM19

F- TTgTCAgQCAACTTCTTQTATCTTT,

| Vic

125-147

AF232761

Step 1 (1x) -95-5°

180
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R- TQTTTTAAgCCACCCAATTATTTg Step 2 (30x)-
45>

55- 45

72-45”

Step 3 (1x) -72-5°
Step 4 -10-
CSSMO06 | F- AQCTTCTgACCTTTAAAQGAAAATY i 203-221 Step 1 (1x) - 95-5°
R- AQCTTATAgGATTTgCACAAQTgCC Step 2 (30x)- 95-
45>

55- 45

72-45”

Step 3 (1x) -72-5°
Step 4 -10- o0

Table No.-4(e): Standarised PCR conditions, g#€peats, alleliGraa@e and er sequence is label for each microsatellite loci used in
the present study.

Sequences Alleles | Allele MgCl, | Primer Cycle
size Conc.

ILSTS29 | F- TQTTTTgATggAACA 154-64 15 Step 1 (1x) - 95-5°
mM Step 2 (30x)- 95- 45"’
60- 45

72-45”

Step 3 (1x) -72-5°
Step 4 -10-
CSSM57 | F- TgTggTgTTTAACCCTTQTAATCT (9T 118-134 . Step 1 (1x) - 95-5°
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R- gTCgCTggATAAACAATTTAAAQT Step 2 (30x)- 95- 45’
60- 45’

72-45”

Step 3 (1x) -72-5°
Step 4 -10-
ILSTS38 | F- GggCATTATTTTgTTTCCC Step 1 (1x) - 95-5°
R- CCACTTCTgggTAATTATCC Step 2 (30x)- 95- 45"’
55- 45"’

72-45”

Step 3 (1x) -72-5°
Step 4 -10-

x/\?*
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Allelic Patterns across Populations
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Fig.-2 Allelic patterns of Jaffarabadi buffalo population

The allelic distributions of various alleles over the vag i
depicted in the form of a graph (Fig.9). The graph repf€sents the overall vi
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5.2 GENIC VARIATION

The genic variation of the population Jaffarabadi is depicted in table number-50f alleles
observed in population has also been given in Table no.5 along with the effective number of allele
of the population. It is evident from the table No.-5 that the effective number of alleles is almost
half of the total number of alleles observed (fig. No.-11). This is due to the fact that a large
number of alleles are present at very low frequency. The mean number of alleles (na*) over 22
loci was found to be 8.14 while the mean effective number of alleles (ne*) was 3.40 in Jaffarabadi
buffalo. The effective numbers of alleles depicted the number that shall be available and shall not
be lost from the population by chance. The Shannon’s Information Indgx, which represents the
relative abundance of information of a specific locus to the total in atfon available over all

Locus
BM1818
CSSM29
ILSTS52
ILSTS59
CSRMG60
CSSM43
ILSTS05

0
88
86
82
80
90
CSSM33 88
ETH152 90
ILSTS58 90
Mean 89 8.14
St. Dev 2.83
na* = Observed number of alleles; ne* = Effective number of alleles (Kimura & Crow,1964)
I* = Shannon’s Information index (Lewontin, 1972)
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Number of alleles

O Observed W Effective
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Fig No. 4-Graphical representation of comparisi lleles :W effective
number of alleles(ne*)

zygosity and heterozygosity,
0 population. The observed and

8) and 0.822 (CSSM47). The mean observed
andard error of 0.025. The expected heterozygosity,

lues &re slightly less then the expected heterozygosity values (fig.
ILSTS87 (0.25) and highest PIC was ILSTS58 (0.86). The Nei’s
in table for Jaffarabadi buffalo. The PIC of these loci was 0.65,
which is quit high, us geaffirm the utility of these 22 loci for genetic diversity analysis.
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Table No. 6: Heterozygosity estimates for loci a measure of variability of microsatellite loci in
Jaffarabadi Buffaloes.

Sample
Locus Size Obs_Hom|Obs_Het [Exp_Hom*|Exp_ i Ave Het

BM1818 0.4667| 0.5333 0.234 . . 0.7575
CSSM29 0.4222| 05778  0.4045 . . 0.5889
ILSTS52 0.3111] 0.6889] 0.2734 . 0.7185
ILSTS59 0.0889 0.9111 0.219 . . 0.7723
CSRM60 0.4444] 0.5556|  0.2255
CSSM43 0.8444| 0.1556
ILSTS05 0.2889] 0.7111
ILSTS49 0.7556 0.2444
ILSTS72 0.7333 0.2667
CSSMO08 0.5111
CSSM47 0.1778
CSSM57 0.4444
ILSTS11 0.4889
ILSTS30
CSSM19
CSSM45
ILSTS29
ILSTS38
CSSMO06
CSSM33
ETH152
ILSTS58

Mean
St. Dev

(4

*Expected homozygosity &heterozygosity were computed using levene (1949)
**Nei’s (1973) expected heterozygosity
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Fig. No.5-Graph predicting the observed ¥ Jaffarabadi
buffaloes.

5.4 HARDY WEINBERG EQUILIBRIUM

The Hardy Weinberg equilibrium gtates that in a large yandom
and genotypic frequency does not chg
mutation, migration and selection. The

Jaffarabadi was y* test . The ing s g d populations have been depicted in
table no.7 in Jaffarabadi : > i 06, CSSM57, ILSTS30, ILSTS38,
ETH152, CSRMG60, M1818, CSSM45, ILSTS11, ILSTS59 and

egatilibrium using y° test The deviation from

Hardy Weinber,
migration or selectio
deviations
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Table No. 7: Testing Jaffarabadi Buffalo population for Hardy-Weinberg Equilibrium
using Chi square test.

Degree of ChiSquare
Locus Freedom values Probability | Significance
BM1818 21 42.872 0.003 e
CSSM29 6 2.168 0.904 ns
ILSTS52 28 25.462 0.603 ns
ILSTS59 45 71.213 0.008 *x
CSRM60 55 107.131 0.000
CSSM43 36 207.010
ILSTS05 15 9.031
ILSTS49 6 15.954
ILSTS72 3
CSSMO08 15
CSSM47 78
CSSM57 15
ILSTS11 21
ILSTS30 15
CSSM19 28
CSSM45 66
ILSTS29 28
ILSTS38 55
CSSMO06 78

e analysis peM@ining to nonrandom union of gametes i.e., inbreeding as well as
population di iation. Fis values provide the nonrandom union of gametes in the
population i.e., th ing among the individuals in the populations is more/less related than the
average relationship g the individuals. The more the value of Fis the more the inbreeding
coefficient and thus the individuals are more closely related to one another. The negative values of
Fis point towards out breeding i.e., the mating of individuals who are less related than the average
relationship of the population.

In case of Jaffarabadi the Fs values are significantly different from zero and ten loci point
towards the outbreeding while thirteen loci point (table no-9) towards mating among the
individuals of the population more closely related than the average relationship. In case of
Jaffarabadi buffaloes 5 microsatellite loci show negative values meaning thereby that there is
outbreeding at these 5 loci . the loci exhibiting the negative values are (ILSTS59, ILSTS30,

188
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CSSM19, ILSTS58, ILSTS29).the rest of the loci show quite high values which points towards the
non random mating or union of gametes. It means existence of a population structure.
Table No.8: Wright’s Fixation Index in Jaffarabadi buffaloes

Locus Sample No Fis

BM1818 45 0.296
CSSM29 45 0.019
ILSTS52 45 0.041
ILSTS59 45 -0.180
CSRMG60 45
CSSM43 45
ILSTSO05 45
ILSTS49 45
ILSTS72 45
CSSMO08 45
CSsSM47 45
CSSM57 45
ILSTS11 45
ILSTS30 45
CSSM1 44
CSSM45
ILSTS29

tance estimated and the constitution of phylogenetic tree was
carried using i ces & Cavalli S’Forza genetic distances. The two algorithms
viz. UPGMA & our, Joining was used for the construction of tree. Diagrams one each
using UPGMA &NJ een depicted in fig. (14a-e).
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Fig. No 6a Circle Ili S Forza’s Interindividual genetic distance using
Neighbour joining i
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0.1

Fig. No 6b NEI’S Neighbor Joining Radiation tree of Jaffarabadi Buffaloes

SUMMARY OF RESULTS

1. The 22 heterologus microsatellite loci selected for this study in Jaffarabadi breed of buffalo
was found to be highly polymorphic with allele numbers ranging from 3-13. This shows the
utility of heterologus microsatellite loci of cattle in buffaloes for diversity analysis.
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2. The microsatellite studied in the present study was neutral in nature as evidenced by Ewens
Watterson test of neutrality. This implies that the loci have not been subjected to selection
and thus are fit for population genetic analysis.

. The microsatellite loci selected were highly polymorphic with a large number of alleles at

lower allele frequencies. This is depicted by quite large difference between the number of
alleles and effective number of alleles.
Most of the loci had very high heterozygosity values with mean 0.583 Jaffarabadi breed.
The heterozygosity values were however very less in ILSTS38 although the number of
alleles observed in the population were 11.The heterozygosity however upto 0.85 for
the loci CSSM47.

. The Hardy Weinberg equilibrium of the two buffalo popul

population size).
. The Fs values were significantly differenflifrom zero i
meaning there by that the population structurSye
. The inter-individual genetic distance based on
construction of trees based on UPGMA as well as Neighbor Joj
. The mutation drift equilibrium R
were found not to have undergoné
SMM of microsatellite evolution
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