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ABSTRACT

The present study was aimed to illustrate the i soperoxidase banding profile
for some species of Pteris from India. The standard technique of vertical
poly acrylamide gel electrophoresiswas employed to demonstrate the band-
ing profile and the gels were stained for isoperoxidase enzyme system. In
this enzyme system, a total of thirty eight bands were scored in thirty one
different positions with eight active zones. The present study revealed the
biochemical positionsof the Pteriscomplex. The similarity index and varia-

KEYWORDS

Isozymes;
| so-peroxidases,
Pteis argyraes;
Pteris otaria;
Pteris vitata;
Pteris biaurita;
Pteris confuse.

tions between thesefive speciesare reported with referenceto i soperoxidase

profiles. © 2010 Trade Sciencelnc. - INDIA

INTRODUCTION

Fernsandfernadlies, collectively called Pterido-
phytes, arethefirst successful group of land plantswith-
out flowers and seeds. Indiais one of the important
megabi odiversity countrieswith the presence of about
1200 speciesof Pteridophyteswhich aregrowing on
thehigh atitude mountainslikethe\Western Ghatsand
Himalayas. Pterisisahighly evolved tropica fernge-
nuswiththepresenceof severa speciescomplexeslike
Pteris quadriaurita, P. cretica and P. vittata with
several morphotypes and cytotypes. Walker™ has ob-
served introgression resulting in theformation of hybrid
svarminnature. Mgority of thespeciesaresexud dip-
loids or tetraploids and some species are diploid or
triploid apogamous. With the chancefor easy hybrid-
ization, several morphotypesand cytotpyesoccur in
nature. Fernsin genera, Pteris speciesin particular,

play animportant rolein phytoremediation throughout
theworld. The Chinese Brakefern Pterisvittata have
been studied extensively for its potentiality in
hyperaccumulation of Arsenic. Inarecent study the
sporesof related species Pterisconfusa T. G Walker
and P. argyraea T. Moore showsreverseresponsein
heavy metal tolerance during germination®. Thereare
15 species of Pterisin south Indid“. General taxo-
nomica, cytologica and phytochemica studieson south
Indian Pterishave been done“® and the results show
thehigh degreeof morphologicd, cytologicd and chemi-
ca diversity of south Indian speciesof Pteris. Isozyme
andysisreved sthe systematic postionsof severd taxa
with inexpensivetechnique™®. In 1960s, biochemica
methods based on seed, leavesprotein or enzymeelec-
trophoresiswereintroduced, which proved particularly
useful inandydsof genetic divergty asthey reved differ-
ences between seed storage protein encoded by different
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dlelesa one(alozymes) or moregeneloci (1Sozymes).
Useof biochemicd methodsdiminatestheenvironmenta
influence. Thesemethods are being used ascomplemen-
tary srategiesto traditiond gpproachesfor assessment of
geneticdiversity. Theandysiscan beperformed a any
growth sageusngany plant part andit requiresonly smdl
amountsof materids. Followingtheadvancesinmolecular
biology inthelast decadeavariety of different methods
havebeen devel oped for analyssof geneticdiversity. In
order to know the genetical diversity among the spe-
ciesof Pterisfrom South India, isozymeanalysishas
been donein somecommon species of Pterisparticu-
larly from Pterisquadriauritacomplex dongwithan-
other unrel ated species Pterisvittata.

MATERIALSAND METHODS

Ptels argyraea, Pteris otaria, Pteris vittata,
Pterisbiaurita and Pterisconfusawere collected from
different localities of the Western Ghats, South India
and established in the green house at Centre for
Biodiversity and Biotechnololgy, &. Xavier’sCollege,
Palayamkottai, Tamil Nadu, India. Thecrozierswere
harvested from mother plantsand used asthe experi-
menta materiasfor theenzymeisolation. 500 to 1000
mg of freshly harvested young croziersweretaken and
homogenizedwith 3.5ml of ice-coldhomogenizing buffer
(0.1M phosphate buffer (pH 7.0)) and centrifuged at
12,000 rpmfor 10 min. Thesupernatant was subjected
to e ectrophoresis(PAGE) asdescribed by Anbd agan'.
For the detection of isozymesonthegels, thestaining
solution, wereprepared asper Smilaet d., method*?.
After theelectrophoresis, the gelswereincubated in
thestaining solution for few minutesunder dark condi-
tiontill theclear bandsappeared. Thegelswerefixed
with 7% acetic acid solution for 30 min, washed with
ditilled water and banding patternswere documented
usingtheVilber Loubermat gel documentation system
(Germany) andthesimilarity index and variaionswere
cd culated using the Biogene software (Germany).

RESULTSAND DISCUSSION
| soperoxidase enzyme system showed themultiple

zones® of activity with different banding profiles. Zone
one and two failed to expressthe banding profile for
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the selected fernsin thisenzyme system. Zone 3 con-
tained two bandsin two different positions. Band PRX
3! (0.275) showed its presence in P. otaria and P.
confusa. PRX 3? (0.284) was shared by P. argyraea
and P. biaurita collected from K othayar (2 x). Zone4
showed three bandsin three different positions. PRX
41 (0.304) showeditsuniquepresencein P. otariaonly.
PRX 42 (0.375) was unique to P.argyraea and PRX
43(0.400) wasrestricted with diploid P. biaurita col-
lected from K othayar. Thusthe zone 4 played akey
rolein characterization of P. otaria, P. argyraeaand
P. biaurita. Zone 5 contai ned three bandsinthree dif-
ferent positions. PRX 5t (0.422) wasuniqueto triploid
apogamous P. biaurita collected from Kodaikanal
botanic garden. PRX 52 (0.481) was restricted to P.
otaria and PRX 5°(0.491)for P. argyraea. Thusthe
zone 5 played akey rolein the characterization of trip-
loid apogamous P. biaurita collected from K odaikanal
botanic garden. Zone 6 showed six bandswith six dif-
ferent position of expression. PRX 6! (0.534) was
shared by P. biaurita (Kothayar populations) and P.
argyraea. PRX 6?(0.555) wascommonly presentinP.
otaria and P. biaurita (Kothayar). PRX 62 (0.567)
wasrestricted to P.confusa, PRX 6*(0.574) wasunique
to P. argyraea, PRX 6°(0.579) was presentonly in P.
vittata and PRX 6°(0.588) wasexclusiveto P. biaurita
(Kothayar). Zone7 also expressed six bandsin six dif-
ferent banding patterns. PRX 714 ¢(0.601 and 0.683)
was uniqueto Pviattata, PRX 73(0.629) wasrestricted
toP. argyraea, PRX 74(0.634) showed itspresencein
P. biaurita (Kodaikanal botanic garden populations),
PRX 72(0.613) was shared by P. confusa and P.
vittata. Zone 8 recorded six bandswith different band-
ing positions. PRX 8'@¥3(0.710 and 0.748) wereunique
to P. vittata. PRX 8*@96(0,760 and 0.779) were re-
srictedwith P. argyraea. PRX 8°(0.768) to P. biaurita
K odaikand botanic garden population. PRX 8%(0.723)
showed the common presencein P. argyraea and P.
vittata. Zone 9 showed four bandsin four different
positionsin the enzyme system. PRX 9'@94(0.809 and
0.890) were uniqueto P. biaurita from K odaikannal
Botanic Garden. PRX 9%(0.818) wasrestricted to P.
confusaand PRX 93(0.845) wasshared by P. biaurita
(KBG) and P. argyraea. Zone 10 showed asingleband
PRX 10*(0.926) and it isrestricted to P. biauritafrom
KBG
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TABLE 1: | soperoxidasebanding patter n of somespeciesof
Pteris

¢ £o 5 op oz 5o F ¢
o 8° o a a> o
0.275 PRX3! + +

0.284 PRX3? + +
0.304 PRX4" +

0.375 PRX4? +
0.400 PRX4° +

0.422 PRX5! +

0.481 PRX5? +

0.491 PRX5® +
0.534 PRX6" + +
0.555 PRX6° + +

0.567 PRX6° +

0574 PRX6* +
0.579 PRX6° +
0.588 PRX6° +

0.601 PRX7! +
0.613 PRX7? + +
0.629 PRX7® +
0.634 PRX7* +

0.650 PRX7° +

0.683 PRX7° +
0.710 PRX8! +
0.723 PRX8? + +
0.748 PRX8® +
0.760 PRX8* +
0.768 PRX8® +

0.779 PRX8° +
0.809 PRX9" +

0.818 PRX9? +

0.845 PRX9? + +
0.890 PRX9* +

0.926 PRX10 +

In generd the present study onisozyme showsge-
netical distinctnessof each species’ populationwithhigh
degreeof genetica variation within the species. Maxi-
mum degreeof diversity isobservedin Pterisargyraea
and theminimum degreeof diversity isseeninP. otaria
Beddome. Theunrelated speciesP. vittata showsits
genetica identity by having fivedistinct bands out of
seven banding profileinthisenzymesystem. Laminain
P.vittataL.issmply pinnatein contrast toal themem-

Figurel: Isoperoxidaseprofilesof Pterissps. Po-Pterisotaria,
P.c-Pterisconfuse, Pb(K BG)-Pterisbiauritafrom K odaikanal
Botanic Garden, Pb(K ot)-Pteris biaurita from Kothayar,
Tirunelveli, P.a-Pterisargyraea, Pv-Pterisvittata

bersof the P. quadriaurita complex and thismorphol-
ogy based classification is supported by the present
isozymicprofileandysis. Ingenera smplifiedlaminais
more advanced onewhen compared with themore pin-
natifid fronds. Population of P. biaurita L. from
Kodakana Botanica Gardeniswith highgenetic vari-
ability with the presence of e ght bandswhen compared
with the population of the same speciesfrom K othayar
whichiswith only four unmatched bands. Thusboth
the popul ations show 100% genetic distinctness. The
reason for such variability may beduetoitscytol ogica
difference. Thereare severa reportsfor the presence
of both diploid and triploid apogamous cytotypesin P.
biaurita from South Indid*>*3- They are more or
lesssimilar inmorphol ogy except dight variationinthe
vengtion pattern. Triploid gpogamous cytotypeismore
common in South Indiawhen compared with thedip-
loid gpogamouscytotype. Sincetheusud origin of trip-
loid cytotypein fernsis by the hybridization between
tetraploid and diploid sexual cytotypes, thetriploid
cytotype may haveentirely different combination of
genomesresultingin high degree of geneticd variability
asseeninthe present study. Pterisconfusaisalso ge-
netically distinct specieswith six bands, out of which
only oneband sharethe position with rel ated speciesP.
otaria. Theminimum degreeof diversity inP. otariais
duetoitshybrid originfromtwo primitivediploid spe-
ciesP. quadriaurita Retz. with bipinnatefrond and P.

BIOCHEMISTRY (mm—
A Indéan ﬂo«/md



BCAIJ, 4(1) April 2010

M.Johnson et al. 57

multiauritaAg. with smply pinnatefrond. P. otariais
with partial bipinnate frond. The sharing of one band
with P. confusa and another band with P. biaurita by
P. otaria clearly showsthe common origin of al the
above three species from P. quadriaurita Retz. Re-
cent studies on morphology, cytology and molecul ar
variation of Pterisfauriel Hieron. From Taiwan shows
the presenceof diploid sexua andtriploid gpogamous
cytotypes*¥ and they share acommon haplotype of
CpPDNA apB-rbcL and trnL-trnF spacers. The ISSR
markersdo not show significant differentiation between
thesetwo varieties, and their genetic variation exists
mainly among popul ationsand lesswithin the popul &
tion.
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