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ABSTRACT

Micropropagated plants of two commercially important genotypes of
strawberry (Fragaria x ananassa Duch.) viz. Festival and Sweet Charlie
were subjected to evaluation of genetic uniformity using EST-SSR markers.
Out of fifteen primers screened, twelve primers showed amplification and
the PCR profiles obtained were found to be clear, reproducible and
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monomorphic. The regenerated plantlets were identical based on EST-
SSR analysis and true-to-type character of the tissue cultured plants was
established. The results concluded that the tissue culture raised plantlets
of strawberry were genetically identical and clonally uniform. Thus, a
comprehensive micropropagation protocol was developed for the two

genotypes of strawberry.

INTRODUCTION

Tissue cultureof important fruit cropslike straw-
berry hasemerged asanimportant tool for modern plant
improvement programsand can aid in developing suit-
able cultivars in minimum time, besides
micropropagation. Severa studieshave attested that
tissue cultured plants of strawberry aremore advanta-
geousthan those of conventiona propagationinterms
of fruityieldi*, vigor, yield per plant™. Theseplants
areof high quality, diseasefree and trueto the parents.
However, for useof tissue cultureas continuous source
of diseasefreeplanting materid for commercid utiliza-
tion, periodic monitoring of the degree of genetic sta-
bility amonginvitro grown plantletsisof outmost im-
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portance. When plant tissueis passed throughinvitro
culture many of the regenerated plantlets appear to be
no longer clona copiesof their donor genotype, prob-
ably dueto somadiond variations. Although somaciona
variation may beused asasourcefor variation to get
superior clones, it could beadso avery seriousproblem
inthe plant tissue cultureindustry resultinginthe pro-
duction of undesirable plant-off typesi.e. non-trueto
typeand plants practically not identical to the mother
plantl®. Thus, clonal fiddlity is one of the major con-
cerns in commercial propagation; true to type
propagul esand genetic stability are prerequisitesfor the
application of strawberry propagationinvitro®.
Molecular techniques are powerful and valuable
toolsusedin andyssof geneticfiddity of invitro propa:
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gated plants. Strawberrieshave been extensively ana-
lyzedfor doneidentification, mgppingand diversty sud-
iesusing randomamplified polymorphicDNA (RAPD)
markerg*™9, amplified fragment-length polymorphisms
(AFLPs)*18 and the simple sequence repeats
(SSR9)211, There hasbeen agrowth of interest inthe
development of simple sequence repeats (SSRs), for
Fragariathat can assist in the genetic studies of the
cultivated strawberry!>101114 The mgjority of these
SSR markershave been devel oped fromgenomic DNA
libraries. Moreover, costly genomic library screening -
the sourceof theinitia waveof Fragaria SSRsisbe-
ing superseded by expressed sequencetag (EST) da-
tabase mining as a means of discovering new SSR
loci*d,

Thus, the objectives of the present study wereto
determine of clonal fiddlity of micropropagated plants
of two genotypesof srawberry usng EST-SSR marker.
This can be auseful tool for establishing areliable
micropropagation system for the production of geneti-
caly uniform plantsbeforethey arereleased for large
scaecultivation or other commercia purposes.

MATERIALAND METHODS

Plant material and micropropagation

Nodal stemsof 0.5-10 cm along with internodes
were used as explants. The MS medium*® supple-
mented with BAP (1.5 mg/l) incombinationwith KN
(0.5 mg/l) wasused for induction of shootsaswell as
for further shoot multiplication and € ongetion. Rooting
was performed on IBA (1.0 mg/l). The cultureswere
maintained thermal insul ated tissue cultureroom with
temperature of around 25+2°C and rel ative humidity of
60-80%. A continuous light source of about 2 K [ux
was provided through compact fluorescent lamps. The
rooted plantletsweretransferred to 1:1 mixture of ster-
ilized sandand FY M in plagtic potsand acclimatized to
greenhouse conditions.

DNA isolation and PCR amplification

Modified CTAB (Cetyl Trimethyl Ammonium Bro-
mide) method based on Doyle and Doyl€® was used
for extraction of total DNA from both tissue cultured
plantsand mother plantsof both genotypes. Fifteen EST-
SSR primers (Eurofinsmwg/operon) wereused for as-

saying genetic uniformity. PCR amplificationswerecar-
ried out in areaction volumeof 10 ul containing 2l of
genomic DNA (40 to 50 ng),1ul PCR buffer,1ul
MgCl , L.5ul dNTPs,1 pl each of Forward and Reverse
primer,0.2 ul Taq DNA polymerase and 2.3 pl of Nu-
cleasefreewater (Fermentas, USA). The PCR condi-
tionswereprogrammed for initia denaturation at 94°C
for 3minfollowed by 35 cyclesof denaturation at 93°C
for 40 sec, anneding for 40 sec (temperature specificto
the primer) and an extension at 72°C for 1 min with a
find extensonat 72°C for 30 min. The amplified prod-
uctswereresolved ona2% agaroseged in TBE (Tris-
borate EDTA) buffer stained with Ethidium Bromideus-
ing 50 bp ladder asreference. Thegel wasvisualized
under gel documentation system from Bio-Rad®.

RESULT AND DISCUSSION

A generally accepted concept of plant tissue cul-
tureisthat al of regenerated plantswill betrueto the
type astissue culture is considered to be method of
clonal propagation. Therefore, at |east theoreticaly, all
theindividual s produced should havethesimilar ge-
netic constitution tothat of the parents. A vaid concern
ariseswith respect to the genetic stability of tissuecul-
tured plants.

Inthe present work, thegeneticfiddity of thenuclear
genomeof themother plant of two genotypesof straw-
berry andtheir tissue cultured cloneswas determined
so that thetrue-to-type character of micropropagated
plants could be established. Fifteen EST -SSR primers
were used for initial screening of the eight
micropropagated progeniesof each genotypewiththeir
respective mother plants. However, only 12 primers
generated clear, monomorphicand reproduci ble bands,
ranging from 150 bpto 285bpinsize(TABLE 1). The
banding profiles from micropropagated plantswere
monomorphicandsimilar tothoseof mother plant, which
indicated that therewasno genetic variationinthere-
generated plantlet population (Figure 1).

Thus, our study reflectsthesuitability of useof axil-
lary bud proliferation method for generation of clondly
uniform plantsof Festival and Sweet Charliegenotypes
of strawberry and providesthefirg report onuseof EST-
SSR markersfor assessment of clond fiddlity of tissue
cultured plantsof strawberry. It canensurelargescae
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TABLE 1: TwelveEST-SSR forward (F) and reverse (R) primer pairs, GenBank Accession nos., motifs, annealing temperature
and expected sizeof the PCR product in bpsof two cultivar sof Fragaria x ananassa Duch.

S Gene Bgnk . ) Amplified range size (bps)
No, Loeus Accon Primer sequences Motif TaC o Festival  Sweet Charlie
1 oo Co816689 E:E;Acfgéﬁgg%inggﬁféf% (TCT)s 53 275285 275285
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Figurel: DNA amplification productspr ofileof two genotypesof strawberry (Fragariax ananassa Duch.) usng EST-SSR
primer (A) UFFa02C07 and (B)UFFa02F07, laneL (50 bps)- ladder, laneM 1- M other plant of strawberry cv. Festival, (lane
1-8) micropropagated plantsof strawberry cv. Festival, laneM 2- M other plant of strawberry cv. Sweet Charlie,(laneA-H)

micropropagated plantsof strawberry cv. Sweet Charlie

propagation, as well as ex situ conservation of these
commerdidly important cultivarsof thishorticultura crop
and dso aidin subsequent genetic manipulaion studies.

ACKNOWLEDGEMENT
Wearegrateful to RgjendraAgricultural Univer-

sity, Department of Agricultural Biotechnology andMo-
lecular Biology, Pusa, Bihar, Indiafor the use of lab

facilitiesandfor other ingtitutional support. Wethank
D.B.T. (Department of Biotechnology), New Delhi,
Indiafor providing fellowship during research work.

REFERENCES
[1] M.V.Ashley, JA.Wilk, SM.N.Styan, K.J.Craft,

K.L.Jones, K.A.Feldheim, K.S.Lewers, T.L.Ashman;
Theor.Appl.Genet., 107, 1201-1207 (2003).

zlogeCAIIofo_W Ce—

Hn Tudian Jounual



BTAIJ, 6(4,5) 2012 Nand Kishor Sharma et al. 153

=== FyuLL PAPER
[2] GCipriani, F.Pinosa, M.Bonoli, W.Faedi; JHortic. [11] A.Monfort, S.Vilanova, T.M.Davis; Mol.Ecol.

Sci.Biotechnal., 81, 668-675 (2006). Notes, (2005).
[3] S.C.Debnath, JA.TeixeiradaSilva; Fruit Veg.Cered [12] PPMoore, JA.Rabbins, T.M.Sjulin; HortScience.,
Sci.Biotechnol., 1, 1-12 (2007). 26, 192-194 (1991).
[4] C.Degani, L.J.Rowland, J.A.Saunders, [13] T.Murashige, F.Skoog; PhysiologiaPlantarum., 15,
S.C.Hokanson, E.L.Ogden, GJ.Galletta; Euphytica., 473-497 (1962).
117, 1-12 (2001). [14] D.J.Sargent, A.M.Hadonou, D.W.Simpson;
[5] J.J.Doyle, J.L.Doyle; Focus., 12, 13-15 (1990). Mol.Ecol.Notes., 3, 550-552 (2003).
[6] R.M.Gaafar, M.M.Saker; World Journal of Agri- [15] D.J.Sargent, J.Clarke, D.W.Simpson, K.R.Tabutt,
cultural Sciences, 2(1), 29-36 (2006). A.Monfort, K.M.Folta; Theor.Appl.Genet., 112,
[7] M.G.Garcia, M.Ontivero, J.C.Diaz Ricci, 1349-1359 (2006).
A.Castagnaro; Plant Breed., 121, 76-80 (2002).  [16] M.Tyrka, PDziadczyk, J.A.Hortynski; Euphytica.,
[8] J.Graham, R.J.McNicol, JW.McNicol; Theor.Appl. 125, 273-280 (2002).
Genet., 93, 402-406 (1996). [17] J.1.Zebrowska, J.Czernas, J.Gawronski,
[9] A.Kuras, M.Korbin, E.Zurawicz; Plant Cell Tiss. J.A.Hortynski; Food, Agriculture and Environment,
Org.Cult., 79, 189-193 (2004). 1, 190-193 (2003).

[10] K.S.Lewers, S.M.N.Styan, S.C.Hokanson,
N.V.Bassil; JAm.Soc.Hortic.Sci., 130, 102-115
(2005).

s BioTechnology

Au Tudian Yourual



