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Abstract— The term ‘wine’ is applied to the product made by the alcoholic fermentation by yeast in which

the sugars are converted into alcohol and carbon dioxide. Genetic similarity was calculated using 3
Jaccard’s similarity coefficient and cluster analysis revealed two major clusters. The diversity at molecular jq'*'::
level was analyzed with elucidian distance of 0.40. Out of ten wine yeast strains studied at molecular level, . .. . ..,.d_
two strains showed maximum similarity i.e. 79 % between them viz. NCIM 3045 and 3200. Genetic ﬁ}%
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diversity was analyzed based on data obtained by 11 RAPD primers. Most of the primers were found 85.71

to 100% polymorphic in nature.
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l. INTRODUCTION

The phenotypic diversity of brewing yeasts enables brewers
to achieve the flavor, aroma, and other sensory properties
that beer consumers seek. Brewers utilize pure strains of
yeast for most industrial beer production. The impacts of
yeast on beer are numerous and diverse (). the technological
differences among yeast strains depend on their intraspecific
genetic diversity ®. The most significant roles of this
microbiota are acidification, flavour formation, and
leavening of the dough, where yeast produces aroma
compounds and CO2 @, The heterogeneity between the S.
cerevisiae populations may provide different functional
traits for sourdough yeast 9.

Molecular markers are valuable tools to assess this
heterogeneity and analyse the population structure of yeast
from different geographical origins. Up to now, several
molecular markers such as inter-simple sequence Repeat
(ISSR), randomly amplified polymorphic DNA (RAPD),
simple sequence repeat (SSR), and single-nucleotide
polymorphisms (SNPs) have been employed to evaluate the
genetic variation and population structure of S. cerevisiae
strains from sourdough and other food matrixes ©¢5710) The
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RAPD method has been widely applied in the genetic
fingerprinting of food yeast or bacterial isolates ©

1. MATERIAL AND METHODS

A. Isolation of Genomic DNA Each Yeast Strains: Ten
Yeast Strains (NCIM-3045, NCIM- 3185, NCIM-3189,
NCIM-3200, NCIM-3283, NCIM-3287, NCIM-3205,
NCIM-3095, NCIM- 3315, and NCIM-3215).
Determination of quantity and quality of isolated DNA.

B. PCR Amplification: Isolated Yeast strains DNA
Optimization with RAPD Primers for Analysis genetic
diversity. PCR reaction component and PCR cycle as shown
in Table No. 01 and 02.

Table No. 01: PCR components and stock solutions for

RAPD
Sr. Components | Stock Requi | Volume/
No. re pl
1. D/W 18.5
2. PCR buffer 10X 1X 25
Primer 10 pm/ pl | 10 pm 1.0
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4, dNTPs 25mM 0.2 0.2
mM
5. MgCl; 25 Mm 15 1.5
mM
6 Taq 5 U/l 10/l 0.3
DNA
7. DNA 50ng/ul 30ng 1.0
Total 25 ul

Table No.02 Cyclic parameter of thermal cycler for

RAPD
Temp . .
Step °C) Duration | Cycles | Function
1. 94 2 min 1 Initial
denaturation
2. 94 30 sec Denaturation
3. 36 45 sec 40 Annealing
4, 72 2 min Extension
5. 72 10min |1 Final
extension
6. 4 o0 1 Hold

C. Agarose gel electrophoresis

DNA sample was diluted with appropriate quantity
of sterilized distilled water to yield a working concentration
of 25ng/ul for RAPD markers analysis. Used for screening
28 RAPD primers. The technique uses the repeat anchored
primers of short oligonucleotide (16-17 bp) for DNA
amplification by PCR. The amplified products were
resolved on 1.5% agarose gel at 100 V for 1.5 hour. The gel
was stained with ethidium bromide (5ul1/200ml).

Data analysis was performed using NTSYS-PC
(Numerical Taxonomy System, Version 2.02). The
SIMQUAL programme was used to calculate the Jaccard's
coefficient. Dendrogram was constructed using unweighted
pair group method for arithmetic mean (UPGMA) based on
Jaccard's coefficient.

1. RESULTS AND DISCUSSION

A. Genetic diversity analysis

Overall all 11 primers were generated total 498
amplicons with an average of 45.27 amplicons per primer.
Out of 498 amplicons, 438 amplicons were found
polymorphic, it showed 93.56 % polymorphism. Similarly,
out of the total amplicons, 60 amplicons were found
monomorphic. It showed 6.44 % monomorphism and the
average number of monomorphic amplicons per primer
were 0.55. All these primers had produced maximum
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percent polymorphism i.e. 100 % except primer M-13
OPB-10, SC-02 and OPA-04 which showed the minimum
percent polymorphism (Fig 01).

Genetic relationship between 10 strains of wine
yeast were determined on the basis of presence of band was
scored as (1) and absence as (0) was subjected to NTSYS
pc2.02 software to calculate similarity among them and
dendrogram was depicted by using Jaccard’s similarity
coefficient. The genetic similarity matrix obtained by
Jaccard’s similarity coefficient (Figure 01) ranged from
0.39 to 0.79 among ten wine producing strains of
Saccharomyces cerevisiae based on RAPD profiling. The
diversity at molecular level was analyzed with elucidian
distance of 0.40. Out of ten wine yeast strains studied at
molecular level, two strains showed maximum similarity i.e.
79 % between them viz. NCIM 3045 and 3200.

Fig.1: DNA fingerprinting of 10 wine yeast strains by using
RAPD primers

B. Dendrogram Analysis

Dendrogram generated based on UPGMA analysis
of RAPD data grouped all these strains of s. cerevisiae were
grouped in to two major clusters A and B. The cluster A
contains 09 strains viz. 3045, 3200, 3189, 3287, 3095,
3185, 3215, 3205 and 3315 of wine yeast while cluster B
contain 01 strain i.e. 3283 of wine yeast i.e. NCIM 3283 and
shared 39% similarity with all other strains (Fig 02).

The cluster | comprised cultures NCIM 3045 and
3200 together showed 100% similarity with each other. The
member 3283 maintained its separate cluster.
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Fig.2: Dendrogram for 10 wine yeast strains based on
NTSYS-pc UPGMA clustering method with generic
similarity from DNA based RAPD markers analysis

V. CONCLUSIONS

The RAPD molecular marker system found
efficient to  discriminate  diverse  population  of
Saccharomyces cerevisiae. Twenty Eight RAPD primers
were screened out of them eleven primers had shown
amplification of which AB1-15, 1283, OPB12, OPO4, SC1
and OPBO01 these six primers showed 100% polymorphism.
RAPD OPA 05, M-13, OPB 10, SC2 and OPA04 had
shown 80%, 85.71%, 88.89%, 88.89 % and 85.71%
polymorphism respectively.
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