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ABSTRACT

I sozyme studies provide preliminary indications that genetic variation may be differently apportioned in some crops
compared to their wild relatives. The present investigation was undertaken to study the 1sozyme banding patterns
and itsinheritancein rice with an aim to establish the genetic diversity among the 9 cultivated and wild rice species
of Manipur. The indigenous rice collections were subjected to analysis of Isozyme polymorphism at three loci by
Polyacrylamide gel eectrophoresis. Zymograms of all the tested enzyme system (esterase, alcohol dehydrogenase,
glutamate dehydrogenase) were then constructed, genetic relationships between the nine varieties on the number of
loci at which Isozyme pattern differs were determined. In all the enzyme systems studied, only one zone of isozymatic
activity defined by the degree of mobility could be observed. Maximum number of bands was observed in Taothabi
and Wainuchara (O. rufipogon) local collection | in comparison to other germplasms, the number of bands varied
from 1-2. The relationship between these germplasms had been assessed from electrophoresis data and it was
observed that Taothabi and Wainuchara i.e., O. rufipogon local collection | showed close relationship in
comparison to other germplasms. There is possibility to identify rice species or cultivars available in Manipur using
Isozyme analysis and obtain first hand information regarding variability of rice germplasms and also to trace the
phylogenetic relationship between the indigenous rice varieties and their wild progenitors.
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INTRODUCTION

Rice QOryza sativa Linn) belonging to Gramineae (Poaceae), is onehefrhajor staple food crop of the world.
Manipur, a north eastern state of India borderingaiMnar, has a large variability of indigenous meEmplasms
which range their adaptation from low lying lakeea@s to rain fed uplands of Manipur hills. The locak
germplasms have many desirable characters e.gatoke to cold temperature and drought conditiodap&ability
to local environment such as low light intensityrieus soil nutrient deficiencies, low organic @it etc.
Biochemical technigues such as Isozyme analysisidealy be used as genetic marker. Isozyme aranta
molecular forms of the same gene family that aspaasible for governing the same character andllysexibit
co-dominant segregation patterns since allelic esgion of Isozyme’s are usually co-dominant ane firem
epistatic difference in each allelic expressiondpici can be easily traced as mobility differenceictvhis
independent of functional role, less susceptiblehtenocopy responses and modification by enviromahearieties.
Rice varieties have received careful study [1].dBelc[2,3] combining information from Isozyme’s, bangraphy
and hybridization study proposed a model for ewvotutof cultivated rice. Chu [4] studied the vargatiin
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peroxidase oD. perenis andO. sativa. The changes in peroxidase banding pattern in Yigddenerative callus of
selected and non selected lines of rice. Two stpmrgxidase bands which showed fast mobility ang with slow
mobility were detected only in the calli of selattme. Glaszmann (1985) classified varietie©Ookativa based on
Isozyme polymorphism into | and V groups. Moore &ullins[5] have suggested the use of Isozyme amtgl for
characterization and selection of desired varighikssaying, purity of seed lot, identification stfimatic hybrids
and mapping of chromosomes. Enzymes in differecdtlons of plants are differentially expressed.euanly study
of esterase Zymogram pattern demonstrated thae thvere Zymogram differences between spices as agell
between tissues[6]. In rice tissue specificity hasn detected for thirteen Isozyme’s [7,8] and &itath. [9] studied
peroxidase and esterase variations in a numbeult¥ated rice varieties. Ishikawa [10] investight&0 Isozyme
systems including 17 loci in 60 Asia varieties whitad been classified intadica andjaponica types. Significant
differentiation was observed betwdadica andjaponica types at 11 loci. Six Isozyme loci were examinedgsess
the extent of differentiation into the two types Adia rice in its diversity centre[11]. Romero ét [A2] used
Isozyme electrophoresis to compare the Isozyme giipes ofOryza sativa and O. minuta accessions for 10
enzyme systems. Between two species, two systems mvenomorphic and eight were polymorphic. Nakagahr
[13] reported geographical distribution of the eate Isozyme’s based on a survey indicates thdigetieersity of
O. sativa centers around Indo-China and Burma.

MATERIALSAND METHODS

Plant Materials

Nine indigenous rice collections were subjectednalysis of Isozyme polymorphism at three loci (€ab) viz.,
Changlei (Acc. No. 47),Chakhao poireiton (Acc. No. 33),Langmanbi (Acc.no. 129),Murshi (Acc. No. 35),
Moirangphou kokngangbi (Acc. No. 167), Sangsungba (Acc.no. 218), Taothabi (Acc. No0.236), Phouren
(Acc.n0.198) andVainuchara (O. rufipogon, Acc.no.33)

Table 1: Enzymesused in the Analysis

Sl. No. Enzyme Abbreviation | Enzyme number

1 Esterase EST E.C.31.1.1
2 Alcohol dehydrogenase ADH E.C11.11
3 Glutamate dehydrogens GDH E.C.1.4.1.

Extraction Buffer

Different extraction buffer were tried and testedsélect the appropriate buffer for the three eresuithey are (1).
10% wi/v sucrose solution, (2). 20% w/v sucrose tgmiu+ 10 mM MgC} + 10 mM dimethyl dithiocarbamate +
0.1% BSA, (3). 20 % sucrose solution + 0.1% pypH% BSA + 10mM MgG), (4). 20% wi/v sucrose solution, (5.)
30% wl/v sucrose solution, (6). 0.8% NaCl + 0.2 ¥NSs; , (7). 0.2 M phosphate buffer (PH, 7.5) + 0.1 % pv
0.1% BSA + 10M Mgdl. (8). 0. 2M phoshate buffer ( PH, 7.5) + 0.1% pv.1% BSA + 10mM MgGl+14mM b

— mercaptoethanol (0.1 % v/v), (9). 100 mM Tris 4+HIEH,7.5) + 50mM ascorbic acid, sodium salt + 0.BSA +
0.1% pvp, (10). 100mM Tris- HCI (PH,7.5) + 0.1% pwp0.1% BSA + 10mM MgChL + 10mM dimethyl
dithiocarbamate. Out of all these extraction bufe20% (w/v) sucrose solution gave the best resul@ll the
enzymes and subsequently it was used for the éxinaaf samples.

Extraction

Young mature leaves were collected in an ice buake¢ gram of leaves from each sample was weighbd.
leaves were gently homogenized with the extradtioffer using mortar and pestle af@. The extract was filtered
and the filtrate was centrifuged at 15000 rpm foniGutes at £C using 1379 rotor in Hitachi Biofuge (17 RS). 500
ml of the supernatant was then mixed with 250mV8f glycerol. Bromophenol blue (0.05 mg/ml) was addo
the extract.

Electrophoresis

The gel mold was prepared for the vertical zonetedphoresis apparatus (LKB, Broma, 2001) systelrB8@nl of
solution A containing 4.2 M acrylamide and 0.065Nhethylbisacrylamide, 10 ml of solution B contaigi0.3 M
Tris HCI, pH 8.9, 40 ml of solution C consistingh# M acrylamide and 0.16 M n-methylbisacrylamid& ml of
10 mg/ml riboflavin, 8.75 ml of d.}©, 40 ml TEMED was prepared. The mixture of solgiovas quickly
dispersed into gel mold with a Pasteur pipette,lxovas inserted and the gel was allowed to polyreensiizhin 30
min. 50 pl of sample was loaded in each well. Tpean and lower reservoir was filled with 0.005 MsTand 0.038
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M glycine (pH 8.3). The run was carried out at 2&0ts and 50 mA using power supply system (Pharaaci
electrophoresis power supply EPS 500/400) for 3sidBromophenol blue was used as tracking dye.

Staining and Post Staining Treatment of Gel

The gel was carefully removed from the apparatu$ earefully washed at’@ with wash buffer. The gel was
stained for 1-6 hr or until the bands appeareda&e staining solution was used for different ysoe's analyzed.
Staining reaction was stopped by washing the geltBres with d. HO. Gels were fixed with 7% acetic acid
solution. Banding patterns were recorded on plaipep and Zymogram was drawn to scale and inten$igach
band was scored. Relative mobility (RM) values weakculated for each band based on the migraticheband
relative to the front or tracking dye.

Preparation and scanning of the zymograms were 8otte qualitatively and quantatively. Qualitativariation
describes the polymorphic iszymatic patterns eaisbng different taxa where as quantitative vanmaggists when
a particular band is found in zymograms of two etiéint taxa but differs in staining intensity[14brRhe present
study, however, quantitative variations were nkétainto consideration

RESULTS

In all the three enzymatic analyzed as showiiable 2, the number of bands observed were 1-3sh@®@T), 1-2
(GDH) and 1 (ADH). The method proposed by TORRESIe€1978) was followed for the nomenclature délak
and genotypes of enzymes. In all the enzyme sysstmaged here, only one zone of isozymatic actidiégfined by
the degree of mobility could be observed. The stomégration set, i.e. nearest to the origin of tped was
represented as zonel(EST-1)and the faster migrsginige. the zone far from the origin of the gekane(lI)(EST-
[11).In between these two zones there was one des@gnated as EST-II. Alleles were designated fas fast M for
medium and S for slow relative to the rate of ntigraof the enzymes.

Table 2: Composition of staining reagent and gel incubation conditions (Scandalions, 1969)

I\S||c; Enzyme Staining reagent Gel incubation condition
Esterase buffer (pH 6.4)-150ml, Sodium Phosphatenatasic (13.9g/L) Incubated at room|
1 Esterase (EST) Sodium Phosphate dibasic (5.3g/L), Fast Blue RR @&#80mg) 1% p -| temperature (1-6 hrs) or unti|l
Naphthyl acetate solution (2ml) the bands appear
Alcohol ADH buffer (P.H.8.0) 150 ml, ( 0.05M Tris Hcl), NA[20mg/ 2 ml d. H20, Incubated in dark (1-6 hrs) dr
2 dehydrogenase Nitroblue tetrazolium (NBT)-20mg/2ml d. H20, Pheim&z methosulphate until the bands appear
(ADH) (PMS)- 5mg/ml d.H20, 95% ethyl alcohol = 2ml.
Glutamate GDH buffer (0.1M Tris Hcl,pH 8.0) - 150ml, L- Glutac acid (4g), NAD Incubated in dark (1-6 hrs) dr
3 dehydrogenase (20mg/2ml d.H20), NBT (20 mg/ 2 ml d.H20, Phenaz{@MS)- 5mg/ ml until the bands appear
(GDH) d.H20 methosulphate.

In EST enzyme system, the bands were observedéer #tones as shown in FigureThe zone nearest to the origin
of the gel (EST-I), a middle zone (EST-Il) and aedarthest from the origin EST-IID. sativa cultivar Changlei
showed presence of three bands i.e. one F-bandyldrend and one S-ban@. sativa cultivarChakhao Poireiton
also showed presence of same band as th@ahariglei. Langmanbi showed one M and one F band.Marshi (O.
rufigon) local collection Ill, only one band i.e. F-band wasserved. O. sativa cultivdfoirangphou Khokngangbi
showed same band as thatGfanglei andChakhao Poireiton. The band found if®. sativa cultivar Phouren was
found similar to that of Moirangphou Khokngangbi. sativa cultivar Sangsungba andWainuchara (O. rufipogon)
local collection | showed presence of only one RehaFor O. sativa cultivar Taothabi and Wainuchara (O.
rufipogon local collection 1), bands were observed in threres one in each zone i.e. EST-I, EST-Il and E®T-II
The possible genotypes and their frequencies werf; FM (2) and FF (4) in EST III.
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Figure 1 PAGE studies of Rice species using Ester ase enzymes

1 2 3 4 5 6 7 8 9

Figure 2 PAGE studies of Rice species in Alcohol dehydrogenase enzymes

1 2 3 4 5 6 7 8 9

All ADH bands were observed only in one zone assimoFigure 2. Each variety showed only one banctokding

to mobility, the bands were classified into thrgeets viz. F, M and S. The M band was present lithal varieties
except inTaothabi and Wainuchara (O. rufipogon local collection 1). S-band was present \ivainuchara (O.
rufipogon local collection 1) and F-band was observedlaothabi. The possible genotypes and their frequencies
were SS (1), FM (7) and FF (2).

In GDH, the resolution of bands was found to beyy®or as seen in Figure Here the number of bands was also
very limited and could be observed only in one zatéch consisted of 1-2 bands. The M band was faionbe
present in all the cultivars exceptTaothabi andWainuchara (O. rufipogon local collection I). The F and S bands
were present only iaothabi andWainuchara (O. rufipogon local collection 1). The genotype and their frencies
are MM (7) FS (2).
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Figure 3 PAGE studies of Rice speciesin Glutamate dehydrogenase enzymes

1 2 3 4 5 6 7 8 85

Lane No | RiceVariety
Changlei
Chakhao poireiton
Langmanbi
Murshi
Moirangphou
Phouren
Sangsungba
Taothabi
Wainuchara

O|O(N|O|OA (W[N]

Table 3: 1sozyme genotypes of nine varieties of Rice

Sl. No. Variety ADH | EST-(II1) | GDH
1 Changlei MM FS MM
2 Chakhao poireitof MM FS MM
3 Langmanbi MM FM MM
4 Murshi MM FF MM
5 Moirangphot MM FM MM
6 Phouren MM FM MM
7 Sangsungba MM FF FS
8 Taothabi FM FF FS
9 Wainuchara SS FF FS|

FF = Fast, SS= Sow, MM = Medium
DISCUSSION

More than 15 enzyme systems have been detectéce[t]r more than 40 polymorphic genes encodingys®’s
have been reported in the sativa groupOoyza [13,7]. Polyacrylamide gel electrophoresis of theee enzyme
systems viz., esterase, glutamate dehydrogenasenalate dehydrogenase were carried out utilizired $amples
from nine varieties of rice. From the observatidrtloaracteristic isozymatic patterns, it was natitieat there was
not much considerable variation within these vagetas shown in Table 3. The resolution of banads fwund to be
very poor in glutamate dehydrogenase and malatgddefpenase. The bands were observed to be promiment
esterase. In esterase, bands were observed inzihimes. In this enzyme system all the varietiesvsldodifferent
banding patterns. Apart from the study of rice dbity study, Habarurema et al., reported Poputativersity of
rice bacterial leaf blight isolates in Uganda [16].
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Table 4: Geneticrelationships between the nine varieties on the number of loci at which | sozyme pattern differs

zZ
o

Variety 1 2 3 4 5 6 7 8 9
Changlei 0 0 1 1 o0
Chakhao poireiton 0O 1 1 0
Langmanbi 0 1 1
Murshi 0 1
Moirangphou 0
Phouren

Sangsungba

Taothabi

Wainuphou

©CONOUDWNE Y
orhkF
SIS
orFrPCr
CrpoweMe w

OF L ww®

The number of bands varied from 1-3. In alcoholydiebgenase bands were observed to be present omye
zone. Similarly, in glutamate dehydrogenase bargl® wbserved only in one zone. The relationshipvden these
germplasms had been assessed from electrophoetaisutd it was observed thedothabi the cultivated rice and
Wainuchara i.e., O. rufipogon local collection I, the wild rice showed closeat@nship in comparison to other
germplasms and correlate the indication of phylggeom wild to cultivated rice in Table 4. Isozyrnaealysis has
successfully been used as markers of importannagna traits. The technique is useful in studiethefsystematic
and evolution of crop plants because Isozyme’'cidl discrete changes in the hereditary matefiais.results will
form the basis for breeding works of popular riegieties.
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