2DOI : 10.15740/HAS/AJBS/10.2/153-157 . AS AN JOURNAL OFBIO SCIENCE
e | SSN-0976-8343 | M Visit us : www.researchjournal.co.in Volume 10 | Issue 2 | October, 2015 | 153-157

RESEARCH PAPER

Genetic purity and diversity inisoenzyme Peroxidase of pearl
millet hybrids[Pennisetumglaucum(L.) Br. R.]

M.B. VAJAY, PJ. RATHOD? AND M.K. MANDAVIA?

Department of Biotechnology, College of Agriculture, Junagadh Agricultural University, JUNAGADH (GUJARAT)
INDIA
2Department of Processing and Food Engineering, College of Agricultural Engineering and Technology, Junagadh

Agricultural University, JUNAGADH (GUJARAT) INDIA
Email : pjrathod@jau.in; vaja.biotech@gmail.com

ArticleInfo:Received : 06.03.2014; Revised : 27.08.2015; Accepted : 13.09.2015

The prospective of Peroxidase | sozyme biochemical marker, have been investigation in the present study, ten pearl millet hybrids
[Pennisetum glaucum (L.) R. Br.] Genotypes were used to examine the suitability of peroxidase enzymesfor characterization of
pearl millet genotypes. Band number 1 (Rm = 0.120) was present in three hybridsi.e. GHB-526, GHB-538 and GHB-719. Band
number 2 (0.158) wasa so present inthree hybridsi.e. GHB-538, GHB-577 and GHB-719. Band number 3 (Rm = 0.380) was present
inonly onehybridi.e. GHB-719 while band number 4 (Rm = 0.429) was present in five hybrids GHB-538, GHB-719, GHB-732, GHB-
235 and GHB-757. All the seven bandswere present in only one hybrid GHB-719. 9 DAG stage wasfound to be more effective as
compared to 3DAG and 6 DAG by showing more number of bands. Among the 10 genotypes studied, two could be differentiated
from each other Total 13 bands of peroxidase isozymes were observed at 3, 6 and 9 day after germination (DAG). A total of 15
alleles were generated by isozymes at different DAG (3, 6 and 9 days) with an average of 5 bands per day. Banding pattern at 6
DAG showed that band number1, 2 and 3 (Rm=0.525, 0.573 and 0.600) were present in all the hybrids except for GHB-744, in band
number 1. At 9 DAG seven bands of peroxidaseisozymeswere observed having Rmvalue of 0.120, 0.158, 0.380, 0.429, 0.430, 0.478,
and 0.760.
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INTRODUCTION not influenced significantly by environment). Hence, the
present investigation was carried out to detect the
polymorphism among ten pearl millet hybrids. In pearl
millet, among the different isozymes (viz.,ADH,
peroxidases, GOT and MDH), esterases were
extensively studied because of the good resolution
obtained and the wide variability availablein the entire
Pennisetum gene pool as compared to other enzymes
(Lagudah and Hanna, 1989). However the polymorphisms
of Peroxidase marker between the pearl millet genotypes
have to be established before using it as descriptor. In

Selection criteriabased on varietal identificationis
very narrow, genetic base of pearl millet germplasm used
by the breeders, morphological markers are of limited
utility in characterization of the genotypes and the
environmental effects on the expression of these
charactersand thetimerequired for obtaining resultsare
time consuming therefore thetime availablefor ensuring
the genetic purity of seed |ots produced in season endis
very short. So there is need for identification of a
descriptor that is simple to use, rapid, reproducible and
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light of this preliminary information, the study was
conducted to characterize the pearl millet hybridsusing
peroxidase marker. The term isozyme proposed as
multiple molecular forms of an enzyme, sharing acatalytic
activity derived fromthetissue (Markert and Maller, 1959)
but differ in their physical properties. Electrophoretic
pattern of solubleenzymesrepresent direct manifestation.
The difference in the isozyme banding pattern is due to
variationsinthe amino acid content of themolecule, which
in turn is dependent on the sequence of nucleotides in
the DNA (Micales et al., 1986). Hence, the present
investigation was carried out to detect the polymorphism
among ten pearl millet hybridsweretested for peroxidase
isozyme profiling at three different seedlings stagesviz.,
3, 6 and 9 day after germination. 9 DAG stagewasfound
to be more effective as compared to 3 DAG and 6 DAG,
as pattern of isozymes was distinct using isozyme
analysis.

RESEARCH METHODOLOGY

Thehybridsused for the present study were supplied
by the Research Scientist, Millet Research Station,
Junagadh Agricultural University, Jamnagar viz., GHB-
235, GHB-316 GHB-526, GHB-538, GHB-558,GHB-
577, GHB-719, GHB-732 ,GHB-744 ,GHB-757. The
present investigation on evaluation for Genetic Purity and
Diversity in Isoenzyme estarase of ten Pearl Millet
Hybrids [Pennisetum glaucum (L.)Br. R.] was carried
out at the Department of Biochemistry and Biotechnology,
Junagadh Agricultural University (JAU), Junagadh.
Genetically pure seeds of pearl millet hybrids were
germinated in petri dishes containing filter paper and
distilled water. The seeds were kept at 20°C for 9 days.

The seedlings were taken during following intervals 3¢,
6" and 9™ days after germination for |soenzyme study to
analyze the location and seasonal effects on the
expression of esterase marker.

RESEARCH FINDINGS AND ANALYSIS

Theresults obtained from the present investigation
as well as relevant discussion have been summarized
under following heads:

Per oxidases:

Peroxidase extracted from tissues was analyzed.
The sample materia was homogenizedin 5-fold volume
of 10 mM sodium phosphate buffer (pH 7.0). The
homogenate was centrifuged at 10,000 rpm for 10 min
and the supernatant was used as enzyme source. All
operations were carried out at 0-4° C. Native PAGE of
the sample extracts was carried out. Native PAGE of
the sample extracts was carried out. The gel was
incubated in the O-dianisidine, 0.2 g, Acetic acid,10 ml,
Methanol ,40 ml and volume make up to100 ml. Hydrogen
peroxide (3%) was carefully added drop by drop in the
gel up to the appeance of bright blue bands. When the
bandswere stained sufficiently, the reaction was arrested
by immersingthegel in 7 per cent acetic acid solution for
10 min (Van Loon, 1971). Each electrophoretic analysis
wasreplicated. Therelative mobility (Rm) of each band
was measured in each zymogram for every hybrid tested
using thefollowing equation (Eeswaraand Peiris, 2001).
Rm=Distance migrated by the enzyme band/ Distance
migrated by the dye marker. All gel photographs were
scored for the presence/absencefor 1sozymesand Protein
marker bands. For statistical analysis, datawererecorded

Table1: Rm valuesof banding pattern of peroxidaseisozyme from pear| millet seedling at 3, 6 and 9™ day after germination
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Table?2: Parametersused for esterase isozyme study of pear| millet hybrids

Isozymes Day after germination (DAG) Total no. of alele (A) Polymorphic band (B) Polymorphic % (B/A) PIC value

Peroxidase 3 5 5 100 0.757

Peroxidase 6 3 1 3333 0.665

Peroxidase 9 7 4 57.14 0.804
Mean 5 3.33 63-49 0.742

for the presence/ absence of bands, that were clearly
resolved on the gel were scored as 1 for presence O for
absence, respectively across al the 10 hybrids of pearl
millet. The dendrogram and genetic similarity values
based on genetic distance method using UPGMA by
NTSY Spc version 2.02i.(Rohlf,1998)

I sozymes pattern of pearl millet hybrids:

The results revealed that At 3 DAG five bands of
peroxidase isozymes were observed having Rm val ue of
0.066, 0.131, 0.377,0.792 and 0.836. Banding pattern at
3 DAG (Fig. 1 and Table 1) showed that band number 1
and 2 (Rm = 0.066 and 0.131) were present in al the
hybrids. Band number 3 (Rm = 0.377) was present only
in GHB-719. Band number 4 (Rm = 0.792) was present
in seven hybrids i.e. GHB-558, GHB-577, GHB-719,
GHB-732, GHB-316, GHB-235 and GHB-757. Band
number 5 (Rm=0.836) was present in al hybridsexcept
for three hybrids i.e. GHB-732, GHB-744 and GHB-
316.At 6 DAG threebandsof peroxidaseisozymeswere
observed having Rm value of 0.525, 0.573 and 0.600.
Banding pattern at 6 DAG (Fig. 1 and Table 2) showed
that band numberl, 2and 3 (Rm=0.525, 0.573 and 0.600)
were present in all the hybrids except for GHB-744, in
band number 1. At 9 DAG seven bands of peroxidase
isozymeswere observed having Rmvalue of 0.120, 0.158,
0.380, 0.429, 0.430, 0.478, and 0.760. Banding pattern at
9 DAG (Fig. 2) showed that band number 5, 6 and 7
(Rm = 0.430, 0.478, and 0.760) were present in al the
hybrids. Band number 1 (Rm = 0.120) was present in
three hybrids i.e. GHB-526, GHB-538 and GHB-719.
Band number 2 (0.158) was a so present in three hybrids
i.e. GHB-538, GHB-577 and GHB-719. Band number
3 (Rm=0.380) waspresentin only onehybridi.e. GHB-
719 while band number 4 (Rm = 0.429) was present in
five hybrids GHB-538, GHB-719, GHB-732, GHB-235
and GHB-757. All the seven bands were present in only
one hybrid GHB-719. 9 DAG stage was found to be
more effective as compared to 3 DAG and 6 DAG by
showing more number of bands.

3 DAG - Peroxidase

6 DAG - Peroxidase

9 DAG - Peroxidase

Fig. 1:

Peroxidase isozyme establishing hybridity in pearl
millet hybrids at 3, 6 and 9 days after germination
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Fig.2: Dendrogram depicting the genetic relationship among ten pearl millet hybrids based on three stage isoenzymes

Genetic analysis :

A total of 15 alleleswere generated by isozymes at
different DAG (3, 6 and 9 days) with an average of 5
bands per day. Only easily resolved and bright isozymes
bands were counted. 9 DAG found highest no of band
i.e. seven. All three days Polymorphicinformation content
(PIC) valuewas0.742. Genetic distance was determined
for each pair of the ten popul ations using the methods of
Jaccard (1980). Analysis of pairwise genetic distance
revealed that the genetic similarity was minimum 0.466
and maximum 1.000. Cluster analysiswas carried out by
the UPGMA method on the Nei and Lei’s (1979) based
on genetic distance. Theposition of the hybrid in different
cluster ispresented in Fig. 2. The dendogram constructed
with UPGMA based genetic distance revealed that ten
pearl millet hybridsfell into two main clustersA and B.
Thecluster A divided in two sub cluster A1 and A2. Sub
cluster A1 further divided in two sub-sub cluster Ala
andA1b. Alaconsist of two hybrids GHB-526 and GHB-
538, whileAlb asofurther dividedin Alb(l) and A1b(ll).
A1b(l) comprised three hybridsi.e. GHB-558, GHB-577
and GHB-316 and A1b(11) also comprised three hybrids

i.e. GHB-732, GHB-757 and GHB-235, A2 consist only
onehybrid GHB-744. Cluster B included only one hybrids
GHB-719. The resultsreveal ed that GHB-757 and GHB-
235were having highest similarity whilelowest similarity
(46%) was found between GHB-719 and GHB-744.
GHB-719 showed maximum variability compared to other
nine hybrids. Genetic variation wasevaluatedin 7, 12, 1
and 4 varieties of bread wheat, durum whest, triticale
and barley, respectively, by electrophoretic analysisof 6
enzyme systemviz peroxidases (POX), esterases (EST),
glutamate oxal oacetate transaminase (GOT), leucine
aminopeptidase (LAP), acid phosphatase (ACP) and
endopeptidase (ENP) (Aouad et al., 1998).

Acknowledgement :

The first author is greatful to the Biochemistry
Department and Food Testing laboratory which is
N.A.B.L., accredited located at Junagadh Agricultural
University, Junagadh for providing laboratory facilities
during the period of research work. We thank the Pearl
millet Breeders of GAU — Jamnagar for providing
genetically pure seeds of the pearl millet hybrids.

LiTERATURE CITED
Dadlani, M. and Varier, A. (1993). Electrophoresisfor variety identification. Technical Bulletin. Division of Seed Science and

Technology, |ARI, New Delhi, pp. 2-5.

| AsianJ. Bio i, 10 (2) Oct., 2015 : 153-157
156A Hind Institute of Science and Technology



GENETIC PURITY & DIVERSITY IN ISOENZYME Peroxidase OF PEARL MILLET HYBRIDS

Eeswara, J.P. and Peiris, B.C.N. (2001). I soenzyme as marker for identification of mungbean (Vigna radiate (L) Wilcezk). Seed
Sci. & Technol ., 29 : 249-254.

Jaccard, P. (1980). Nouvillesrecherchess sur ladistribution florale. Bull. Soc. Vaudois Sci. Nat., 44 : 223-270.

Lagudah, E.S. and Hanna, W.W. (1989). Species relationship in Pennisetum gene pool : enzyme polymorphism. Theol. Appi.
Genet., 78: 801-808.

Markert, C.L.and Moller, F. (1959). Multiple forms of enzymes: tissue, onto genetic and species specific patterns. Proc. Natl.
Acad. i, 45: 753-763

Micales, J.A., Bonde, M .R. and Peterson, G.L . (1986). The use of isozymeanalysisin fungal taxonomy and genetics. Mycotaxon.,

27:407-449.
Rohlf, F.J. (1998). NTSY S pc. Numerical taxonomy and multivariate analysis system, Verson 2.0, Exeter Software, Setauket, New
York.
th
Year

* % % % % Of Excellencex x x % %

Asian J. Bio Sci., 10 (2) Oct., 2015 : 153-157 \l 57
Hind Institute of Science and Technology A



