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ABSTRACT

Selected isozymes were investigated in the plants Tephrosia purpurea
(L.)Pers, Tephrosiavillosa(L.)Pers. and Tephrosiaspinosa(L.f.)Pers. The
standard technique of vertical poly acrylamide gel electrophoresis was
employed. The gels were stained for different enzymes systems viz. es-
terase, peroxidase, acid phosphatase, alkaline phosphatase and polyphe-
nol oxidase. Theisozymeswerefixed by using the standard procedure, the
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number, position and polymorphisms were recorded. The present study
produced the biochemical markers for these three important weedy me-
dicina plants. The similarity index and variations between these three
species are reported with reference to enzymes esterase, peroxidase, acid
phosphatase, alkaline phosphatase and polyphenol oxidase.
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INTRODUCTION

For any living organism, identity isvery important
inorder todiginguishitsaf from other organismswithin
the populationand other populations. In plant taxonomy;,
during thismolecular eraa so, themorphol ogica char-
actersplay avital rolein plant systematic study and
used asatool for theclassification of ataxon. Inrecent
times, in addition to morphol ogical markers, anatomi-
cd, cytologicd, biochemica and molecular markersare
also being used to classfy theorganisms. Themorpho-
logical and anatomical markershave severd disadvan-
tageswhen used as markersin botanical studies, e.g.
they can not distingui sh ploidy variation, homozygotes
and heterozygotesfrom each other. Though cytologica

andydsreved stheploidy variation, chromosomd char-
acters, it aso has some disadvantagein the choice of
explants and preparation of material for cytological
study. But through biochemica anadysisor specificaly
using isoenzymes, speciescan beeasly distinguished?.
Since 1930, e ectrophoresisjoined with thezymogram
techniquehasbeenthetooal of choicefor sudiesof heri-
tablevariation by geneticists, systematistsand popula-
tion biologists. Isoenzymesareapowerful tool for gene
variability within and between the popul ationsof plants
and animdls, yet nowadays molecular techniquesbased
on DNA areused. In contrast to DNA marker, isoen-
zymeanalysesarewidely used for their relative effi-
ciency and cost-effectiveness, particularly in studies of
intraand inter-specific variability!?16812, |sozymesare
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useful asgenetic and biochemical markersand dsoas
good estimatorsof genetic variability in plant popul a
tions. Theuseof isozymesas genetic markershasin-
creased dramatically over thelast three decadesasit
hasanumber of important advantages over more con-
ventiona morphologica markers'?. |sozymemarkers
have been successfully used in several crop improve-
ment programmeg1117:1412151613 Based onthe avail-
able background the present study was intended to
characteri ze the medicinally important weedy plants
Tephrosia pupurea (Linn). Pers., Tephrosia villosa
(L.)Pers. (Toxins) and Tephrosiaspinosa(L.f). Pers.
Theleavesandleaf budsof T. purpureaare ground and
mixed with salt, niu (coconut, Cocos nucifera), asa
topical treatment for cuts; also for itchy skin. It cures
liver and spleen disorders, cough, fever, treats dyspep-
siaand colic in mixturesfor impotency. Parts of the
plant contain tephrosi n, which stunsfish but not mam-
mals, used in tide pool sto poison and capturefish. T.
villosalesf juicesare used for dropsy, root used intooth
paste”. Inthis study, weinvestigated the genetic con-
trol of theisozymes of the enzymes esterase, peroxi-
dase, acid phosphatase, akaline phosphatase and
polyphenol oxidase, inorder toillustratethe use of en-
zyme polymorphismfor theidentification of T.pupurea,
T.villosaand T.spinosa. The results obtained in the
present investigation are expected to be useful for re-
searchersdeding with plant systematics, pharmaceuti-
casandfor plant breeders.

Abbreviations

EST — Esterase, PRX - Peroxidase, ACP-Acid
phosphatase, ALP - akaline Phosphatase, PPO -
Polyphenol oxidase.

MATERIALSAND METHODS

Tephrosiapupurea(Linn). Pers,, Tephrosiavillosa
(L.)Pers.(Toxins) and Tephrosiaspinosa (L.f). Pers.
wereused astheexperimental materias. 500 to 1000mg
of freshly harvested young |eavesweretaken and ho-
mogenized with 3.5ml of ice-cold homogeni zing buffer
inapre-chilled pestleand mortar. For peroxidase, the
young shootswere homogenized with 0.1M phosphate
buffer (pH 7.0) and centrifuged at 12,000rpmfor 10min.
For esterase, the young leaves were collected and
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groundwith pre-chilledisolation buffer(0.1M phosphate
buffer pH 9.2) and centrifuged at 12,000rpmfor 10min.
For acid and dkainephosphatasetheyoung leaveswere
harvested and homogeni zed in amortar and pestlewith
citrate buffer and centrifuged at 20,000 rpm for 10min.
The supernatant was subjected to electrophoresisas
described by Sadasivam and Manickam® on PAGE.
For the detection of isozymeson thegels, the staining
solution, were prepared as per Sadasivam and
Manickam®, After theelectrophoresis, thegelswere
incubated inthe staining solution for few minutesunder
dark conditiontill the clear bandsappeared. Thegels
were fixed with 7% acetic acid solution for 30min,
washed with digtilled water and photographed usngthe
gel documentation system, Genel Bangaore, India

RESULTSAND DISCUSSION

Acid phosphatase (ACP)

Multipleregionsof activity were obtained for this
enzyme system ACP 1to 7. Region 1 contained two
bands, ACP 12, ACP 1! wasrestricted to Tephrosia
villosa, ACP 12 for Tephrosiaspinosa. The Tephrosia
pupureadid not show any bandinthisregion. Region 2
contained asngleband, very specificto Tephrosavillosa
only (ACP 2%); other two species not have shown any
band inthisregion. Region 3 contained bandsinthree
different positions; Tephrosiaspinosahasnot shown
any band inthisregion. Tephrosiapupureashowedin
two positionsACP 33, Tephrosiavillosacontained a
singleband ACP 32 Region 4 contained bandsin two
different positions. Inthisregion a so Tephrosaspinosa
has not shown any band. Tephrosiavillosashowed a
single band ACP 4* and Tephrosia pupurea al so ob-
tained asingle band but in other location (ACP 42).
Region 5, showed two different positionsin the band-
ing profile, ACP5! observedin Tephrosiapupureaand
ACP 5? obtained in Tephrosia villosa, Tephrosia
pupureahasnot shown any band. Region 6, in Tephrosa
villosa hasnot shown any band, Tephrosiaspinosaand
Tephrosiapupureashowed the banding profileintwo
different position each species occupied one positions
(ACP6*-Tephrosia spinosaand ACP 62 - Tephrosia
pupurea). Region 7 showed only one position which
wasrestricted to Tephrosiapupurea (ACP7%), and the
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other speciesdid not show any profilesinthisregion
(FigurelA).

Per oxidase (PRX)

Threezonesof activity (Region) wereobservedin
thisenzymesystem. Region one contained asingleband
(PRX 1%, whose position did not vary in any of the
speciesused inthissystem. Similar toregion one, Re-
gion two contained a single band (PRX 2t), whose
position did not vary in any of the speciesused inthis
system and it showed thesimilarities. Thethird sone
showed only one band (PRX 3') with restriction
Tephrosapupurea(Figure1 D).

Alkalinephosphatase (ALP)

Threezonesof activity wereobtained. In Tephrosia
pupurea, thefirst zone of activity wasvery faint and
disappearedinavery short time. In Tephrosiavillosa
the band was dark in colour(ALP 1%). In Tephrosia
spinosa, thefirst zoneactivity was absent. The second
zone of activity wasfound only in Tephrosiapupurea
(ALP2Y).Thethird zoneof activity contained threebands
(ALP3*3), theALP3?wasobserved only in Tephrosia
pupurea. TheALP3*wasobtainedin Tephrosaspinosa
and Tephrosiavillosa. The ALP3! was restricted to
Tephrosiavillosa inthisenzyme system(Figure 1 C).
Esterase (EST)

Thereweremultipleregionsof activity for thisen-
zymesystem(EST 1-7). Region 1, contained bandin
threedifferent positions, thefirst band wasrestricted to
Tephrosiapupurea(EST 1'), second onewasrestricted
to Tephrosiaspinosaand Tephrosiavillosa(EST 12).
Thebanding profile of Tephrosiapupureashowed the
variationinthethird position aso (EST 1%). Region 2
showed asingleband, Tephrosavillosaand Tephrosa
spinosashowed its presence and similarity (EST 22).
Region 3 contained bandsin two different positions;
Tephrosiaspinosahasnot shown thebandin thisre-
gion, whileother two speciesa so showed thevariation
inthebanding position (EST 3'2). TheEST 3twasspe-
cific to Tephrosia pupureaand EST 3% to Tephrosia
villosa. The EST 3* waspoorly stained; attempt toim-
provetheresol ution and staining was not successful.
Region 4 contained bandsintwo different positionsand
the profileswererestricted to Tephrosapupurea(EST
412), The other two specieswere not having any band-

—= Redular Peper

Tp Tv

04 |
08
12
1 -
20 - 2
24 =
26 | ~
4 - &
37 - C
| 0]
AE |
A48 |
50 ]
E2
B2 -
082 |
0,70
0:20

[ L-bang

Ml C-tand

Figure1(A): Zymodgram of ACID phosphatase banding
patternsof tephrosia sps.
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Figurel1(B): Zymodgram of | SO ester asebanding patterns
of tephrosiasps.
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Figure1(C): Zymodgram of alkalinephosphatasebanding
patter nsof tephrosia sps.
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Figure1(D): Zymodgram of per oxidasebanding patterns
of tephrosiasps.
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Figure1(D): Zymodgram of poly phenol oxidase banding
patter nsof tephrosa ps.

ing profileinthisregion. Similar toregion4, region5
also showed a single band restricted to Tephrosia
pupurea, other two speciesfailed to expressinthisre-
gion (EST 5%). Region 6 showed three bandsin differ-
ent positions (EST 6%3) but the (EST 6'®) were spe-
cificto Tephrosiavillosaand Tephrosiaspinosa, EST
6*was specificto Tephrosiapupurea. Region 7 found
bandsintwo different positions(EST 7*?). Theregion
7 showed very clearly the similarity between the
Tephrosiavillosaand Tephrosiaspinosaand variation
from Tephrosiapupurea. The EST 7*wasvery specific
to Tephrosiavillosaand Tephrosiaspinosa, the EST 72
to Tephrosiapupurea(Figure 1B).

Polyphenol Oxidase (PPO)

Threezonesof activity wereobtainedinthisenzyme
system. Thefirst zone of activity wasfaint and disap-
peared with very short time (PPO 11). Thesecond zone
of activity contained asingle band, the band was ob-
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served for all accessions used in this study (PPO 21).
Thethird zone of activity contained asingle band that
was specificto Tephrosaspinosa(PPO 3Y) (Fig. 1 E).
Regarding the enzymes esterase, peroxidase, acid
phosphatase, dkaline phosphataseand pol yphenol oxi-
dase, thesimilarity and variation between Tephrosia
pupurea, Tephrosiavillosaand Tephrosiaspinosaare
reported (Figure LA to E). The present study revealed
that, the sel ected three specieswere easily separable
isozymically. According to Hamrick and Godt!®
Isozymesare practical, useful genetic and biochemical
markersaswell asgood estimatorsof genetic variabil-
ity in plant populations. In the present study also
isozymeswere used as biochemical marker to distin-
guish the selected plant species and coincide with
Hamrick and Godt™ observations. The presence or
absenceof chemical constituent has been found useful
inthe placement of the plant in taxonomic categories.
The presence and absence of theisozyme can bere-
veal ed by biochemical methods. Isozymic differentia-
tionisonesuchimportant and powerful procedurewhich
has often employed for this purpose. Eachisozymehas
aspecificroleinthe metabolic pathway and functions
inharmony with other enzymeswithintheorganizationa
framework of cdls. Isozymesoften exhibit tissueor cell
specificity. Isozymic variation hasbeen chosen hereto
reveal the diversity existing at molecular level in
Tephrosiapupurea, Tephrosiavillosaand Tephrosia
spinosa. The present study confirmed the role of
ISozymesin speciesdiversity variation and similarity
between the sel ected species. Each zoneis occupied
by aparticular isozymeintheformof band andisrep-
resentative of theexpression of aparticular genelocus
coding for thatisozyme. In certain enzymesystem, ina
particular zonemorethan onedigtinct band areresolved.
These bands could represent alelicisozymes, coded
by different allelesof the same geneat locusand thus
occupy that particular zoneonthegel. In the present
study aso thesmilar kind of banding profilesareob-
servedinal enzymesystemsindicating the presence of
multipledldes. 1sozymes such as esterase and peroxi-
dase have been utilized to trace the genetic lineage of
variousricevarietieg*12131518 g garcane cultivars®,
pulses®, medicind plantg%®. Similarly inthe present
Study dso, theisozymesareused asbiochemica marker
for the systematic study of Tephrosiaspecies. Unique
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banding profiles of esterase, peroxidase, acid phos-
phatase, dkaine phospahatase and polyphenol oxidase
were observedin Tephrosiapupurea, Tephrogavillosa
and Tephrosiaspinosa, which represent thefingerprint
of that particular species. Such finger printingisuseful
in differentiating the species and act as biochemical
markersfor these speciesin plant systematic studies.
Molecular marker and isozyme sequencing areconsid-
ered excellent for population structure anaysisbut the
dataobtained throughisozymeisrdatively inexpensve
compared to DNA. In addition, a large number of
samplescan beprocessed with far lesstrainingandtime
per sample, whereasDNA anaysisrequiresmoretime
and sophisticated instruments. Furthermore, in most
casesthenew DNA - based markersprovidethe same
typeof information asisozymes. Electrophoretic stud-
iesindicated that Tephrosavillosaand Tephrosaspinosa
had more alelesin common with each other than they
had with Tephrosiapupurea. Theseresultsindicatethat
Tephrosiapupureaiseectrophoretically distinct from
Tephrosiavillosaand Tephrosiaspinosa

—=== Regdular Paper
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