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ABSTRACT

Assam of the northeastern region of India is unique in
terms of its rich biodiversity and multiple ethnicity of
its people. The impact of the resultant socio-religio-
cultural diversity is also reflected in the diverse tradi-
tional ways of silkworm farming. We report the ge-
netic diversity of Persea bombycina “Som” from dif-
ferent locations of Goalpara district of Assam, India,
where random amplified polymorphic DNA (RAPD)
marker was used in this study. RAPD analyses of ten
genotypes of “Som” from Goalpara district of Assam,
India with B19 RAPD primer generated 86 bands,
showing an average of 8.6 bands per sample and
30.2% (26 bands) of these were polymorphic. The
number of bands per accession ranged from 5 to 10
with a mean of 8.6 and the size range of the amplified
bands was 250 - 6000 bp. In a UPGMA phenetic den-
drogram based on Jaccard’s coefficient, the P. bom-
bycina accessions showed a high level of genetic
variation, as indicated by genetic similarity and re-
vealed 10 “Som” genotypes in to three major clusters.
This study may be useful in identifying diverse ge-
netic stocks of P. bombycina, which may then be con-
served on a priority basis. The RAPD primer used in
this study was able to distinguish all the 10 genotypes
of “Som” plants, which can be used to assess genetic
diversity.
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1. INTRODUCTION

Persea bombycina (King ex Hook. f.) Kost, locally
known as “Som” is one of the primary food plants of
Antheraea assama Westwood, the silkworm that pro-
duces muga, or golden colour natural silk, no where in
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the world [1-3]. “Som” belongs to the family Lauraceae,
a medium size evergreen tree with spreading branches,
bark and foliage usually aromatic, alternate leaves grows
abundantly in its natural habitat in Assam particularly
Brahmaputra Valley up to an elevation of about 500 me-
ters, apart from its distribution extend to Khasi and Ja-
yantia Hillls in India, along the Lower Himalaya and as
far as to the west of Nepal [4,5]. The commercial use of
Persea bombycina (King ex Hook. f.). Kost is restricted
to Northeast India, although the plant grows abundantly
in almost all parts of India, Nepal, Myanmar, Cambodia,
Malaysia and Indonesia [6].

Different researchers have reported variations among
“Som” [7,8]. The macro and micro morphological varia-
tion may differentiate according to their growth, leaf-
yield, shape and size of the leaf, colour, its different taste
and odour. Different authorities have approached the
classification of “Som” from different perspectives. The
reason for these contradictory estimates is due the pres-
ence of some elements of instability in the classification
of “Som”. The family is notorious for the paucity of
taxonomically useful morphological characters, and ge-
neric limits are often vogue and in dispute [9].

A more recently employed approach in plant system-
atic and population biology is random amplified poly-
morphic DNA (RAPD) markers, a PCR-based (poly-
merase chain reaction) technique. The simplicity, effi-
ciency, and relative ease of performing RAPD tech-
niques, without sequence information, have led to their
expanded use for taxonomic and systemic analysis and
phylogenetic studies of plants, species differentiation,
and phylogeographic variation, as well as for studying
breeding and genetic relationships [10-20]. RAPD tech-
niques have recently been used in genetic diversity stud-
ies of a wide range of tree plants [21,22].

Characterizing the types and extent of genetic varia-
tion is essential to identifying genotypes so that they can
be effectively used by breeders, geneticists, and conser-
vationists [23]. Earlier classifications and evaluations of
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P. bombycina were based solely on morphological and
physiological characteristics, which are easily influenced
by the environment. Although reliable and consistent
classification can be obtained through genetic informa-
tion, a literature survey failed to uncover any published
work in this area. Moreover, given the lack of knowledge
of genetic differentiation among the “Som” genotypes
and the wild nature of the muga silkworm, it is difficult
for farmers to retain a uniform quality of silk [24].
Therefore, the present study was emphasized to dis-
criminate the 10 “Som” genotypes on the basis of RAPD
analyses from Goalpara district of Assam.

2. MATRIALS AND METHODS
2.1. Sample Collection

Young leaves were selectively collected from ten phe-
notypically distinct Persea bombycina plants from the
“Som” plantation at Goalpara District, Assam, India (Fig-
ure 1). After collection, these specimens were lyophi-
lized, placed in sealed plastic bags, and chilled (-80°C)
until genomic DNA was extracted.

2.2. DNA Extraction

Genomic DNA was isolated from 10 plant leaves of Per-
sia bombycina by following the protocol as mentioned in
GeneiPure™ plant Genomic DNA Purification Kit (Ca-
talogue#117298). The quantity of genomic DNA was
determined by electrophoresis on a 0.8% agarose gel
against a known quantity of unrestricted lambda DNA.

2.3. RAPD Fingerprinting

To optimize PCR amplification, experiments were car-

ried out with varying concentrations of template DNA,
random primer, Taq polymerase, and MgCl,, as well as
dNTPs. RAPD reactions were performed using 10-mer
RAPD primer [B19; 5’~-ACCCCCGAAG-3’ (Bangalore
Genei)] under PCR conditions as mentioned bellow.

All PCR reactions were carried out in 25 pl volumes
containing 2.5 pl of 10x PCR buffer with MgCl,, 2 pl of
a mixture containing each of the dNTP’s at a concentra-
tion of 2.5 mM, primer at a final concentration of 5.0 pM
and 2 U of Taq DNA polymerase (Bangalore Genei). At
first, the amplification was run for 8 cycles and each cy-
cle comprised of 4 minutes of denaturation at 94°C,
again 45 seconds of denaturation at 94°C, 60 seconds of
annealing at 35°C, and a 90 seconds of extension step at
72°C. This was followed by 35 cycles, where each cycle
comprised of 45 seconds of denaturation at 94°C, 60
seconds of annealing at 38°C and 60 seconds of exten-
sion at 72°C. After 35 cycles, there was a final 7 minutes
extension at 72°C. The PCR amplifications were per-
formed using a Perkin Elmer Thermal Cycler (GeneAmp
PCR2400, Perkin Elmer, USA). The PCR products were
purified by following manufacturer’s protocol with QIA-
quick PCR purification kit obtained from Qiagen.

Amplified PCR products (15 pl) were separated on
1.5% agarose gel (w/v) in TBE buffer at 70 V for 150
min. The gel was visualized by ethidium bromide stain-
ing and documented under UV light by a Gel Doc-2000
system (BioRed).

2.4. Statistical Analysis and Construction of
Dendrogram

The banding patterns generated by RAPD analyses were
converted to binary matrices assigning 1 for present and

Figure 1. Map of Goalpara district showing study areas.
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0 absent of the bands. Similarity matrices were con-
structed by using SPSS version 11.0 software (Informa-
tion Technology Service Center, Lingnan University,
2002) followed by Jaccard similarity coefficient analysis.
To construct the dendrogram, levels of similarity among
the banding profiles were calculated by using the band
matching Dice coefficient (Sp) and the cluster analysis of
similarity matrices was calculated with the unweighted
pair group method with arithmetic average (UPGMA).

3. RESULTS

Although earlier studies have reported some results of
research on chemical, cytological, pollen morphological,
ecological, geographical, and karyotypic characters of
the species; neither the genetic diversity nor the diver-
gence were clear. The purpose of the present study is to
assess genetic diversity and divergence within and
among populations of the “Som” species from Goalpara
district of Assam, India.

In the RAPD analyses, a total 86 bands were scored
for the B19 RAPD primer corresponding to an average of
8.6 bands per sample, and 30.2% (26 bands) of these
were polymorphic. The primers used for the study are
known to provide reproducible RAPD profiles. We
screened B19 RAPD primer for its ability to generate a
consistently amplified band pattern and to assess poly-
morphism in the tested genotypes. We discarded poorly
stained, unique, and very low-frequency bands from the
data set used for further analysis. The level of polymor-
phism revealed by this study was high. Morphologically,
the 10 selected genotypes also showed variations which
is identical with the study of some earlier workers, re-
ported that the use of a small number of primers is suffi-
cient when morphological variation is high [24,25]. The
number of bands per accession ranged from 5 to 10 with
a mean of 8.6, and the size range of the amplified bands
was 250 - 6000 bp. The B19 primer used in this study
was able to distinguish all the 10 genotypes of “Som”
plants, which can be used to assess genetic diversity
(Figure 2).

According to the genetic distances obtained and the
relative position of each genotype in the UPGMA tree,
using a combined data set for the B19 primer revealed
three major clusters. The cluster I consisted of 5 geno-
types obtained from three different blocks viz., Balijana,
Lakhipur and Kuchdhowa, whereas the second and third
group comprised germplasm collected from only Bali-
jana block under Goalpara district of Assam, India.

Bands were scored for their presence or absence in 10
genotypes of P. bombycina. The pairwise similarity val-
ues between the genotypes, based on both shared and
unique amplification products, were calculated using Jac-
card’s coefficient. There is great genetic variation among
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the genotypes belonging to cluster I. Out of five geno-
types grouped in cluster I, genotype S1 and S8 showing
80% similarity whereas S6 and S7 showing only 55%
similarity on the basis of RAPD analysis. Again, S9 un-
der same cluster is only 40% similar with S6 and S7,
whereas these three genotype revealed only 20% similar-
ity with SI and S8. Genotypes S3 and S4 belonging to
cluster II showing 70% similarity and these two geno-
types showing 50% similarity with S10 under same clus-
ter. But, cluster II revealed only 15% similarity with
cluster 1. Again, genotypes S2 and S5 under cluster III
showed only 30% similarity with each other whereas,
this cluster did not show any similarity with cluster I and
cluster II on the basis of the RAPD results (Figure 3).

L1r1 2 3 4 5 6 7 8 9 101L2
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Figure 2. RAPD Profile of 10 plant leaves of Persia bomby-
cina generated using RAPD primer B19. (L1: StepUpTM 500
bp Ladder, Banglore Genei, Cat#105670; Lane 1: Sample 1;
Lane 2: Sample 2; Lane 3: Sample 3; Lane 4: Sample 4; Lane 5:
Sample 5; Lane 6: Sample 6; Lane 7: Sample 7; Lane 8: Sam-
ple 8; Lane 9: Sample 9; Lane 10: Sample 10 and L2: StepUpTM
100 bp Ladder, Banglore Genei, Cat#107417).
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Figure 3. Dendrogram of the “Som” geno-
types using cluster analysis method pro-
duced from Jaccards estimates.
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4. DISCUSSION

The dendrogram generated from RAPD data revealed a
highly consistent pattern of grouping, thus strengthening
the validity of our data. RAPD analysis proved to be an
effective technique for measuring the magnitude of di-
versity and discriminating between genotypes. In Assam,
the scientific communities as well as general people be-
lieve that Persea bombycina (King ex Hook. f.) Kost,
formerly named as Michilus bombycina King. is one of
the most significant primary food plants of Antherea
assama ww, locally known as “Som” belongs to single
species. But, our study revealed that 10 genotypes of
“Som” plants could be clustered into three major groups
with a diverse range of variations among themselves. Out
of 10 “Som” genotypes, four genotypes have already
been identified at Central National Herbarium (CNH),
Kolkata, India viz., S1 as P. bombycina (King ex Hook.

f.) Kost, CNH384752; (S5) as P. gamblei (King ex Hook.

f.) Kost, CNH 384449; (S10) as P. glucesences (King ex
Hook. f.) Kost, CNH384621 and (S7) identified as P.
odoratissima (King ex Hook. f.) Kost, CNH13487 re-
spectively. Although genotype S8 was showing ~80%
similarity with S1 in RAPD results, but both were quite
difference in terms of morphological and palenological
parameters. Therefore, further RAPD analysis is required
to establish their genetical identity in species level. As
the genotypes S2, S3, S4, S6, and S9 are quite different
in terms of morphological, palenological as well as RAPD
results, therefore, these genotypes are considered as dif-
ferent species and yet to be identified through Quee
Herbarium, Royal Botanical Garden, England.

“Som” is a highly cross-pollinated plant. The RAPD
markers in this study may be attributed to more uniform
clusters, which are expected for progenies of wild grown
plants with predominant cross pollination [26]. Under-
standing patterns of genetic variation within tree species
is of fundamental importance for successful management
in tree conservation programs. Knowledge of possible
adaptive variation among areas is essential to the evalua-
tion of biodiversity within and among populations to
reveal information on population evolution. The infor-
mation obtained from this study could be of practical use
for mapping the P. bombycina genome as well as for
classical breeding. The putative species-specific bands
can be used as genetic marker for proper identification of
economically and commercially viable “Som” plants. Fur-
ther, putative species-specific RAPD markers could be
converted to sequence-characterized amplification re-
gions after sequencing and designing primer pairs to de-
velop robust species-specific markers.

The study also provides a basis for P. bombycina
breeders to make informed selections of parental material
based on genetic diversity to help to overcome some of
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the problems usually associated with a tree crop im-
provement program. The information can then be used in
identifying and prioritizing areas with comparatively high
genetic diversity for monitoring, management, and pro-
tection. Knowledge of population structure is important
for ex-situ conservation and in-situ conservation of natu-
ral populations by maintaining the total evolutionary po-
tential and minimizing consanguinity [27].

REFERENCES

[1] Bennet, S.S.R. (1987) Name changes in flowering plants
of India and adjacent regions. Triseas Publishers, De-
hradun.

[2] Yadav, G.S. and Goswami, B.C. (1992) Studies on the
foliar constituents of “Som” (M bombycina King) and
Soalu (Litsea polyantha Juss). Sericologia, 32, 447-451.

[3] Choudhury, S.N. (1982) Muga silk industry. Directorate
of Sericulture, Government of Assam, Assam.

[4] Kanjilal, UN., De, P.C. and Das, R.N. (1992) Nyctagi-
naceae to cycadaceae. Flora of Assam, 4, 66-67.

[5] Hooker, J.D. (1885) The flora of British India. William
Clowes and Sons Ltd., London, 5, 155-180.

[6] Seth, M.K. (2000), Food plant of muga silkworm. In:
Agrawal, H. O. and Seth, M. K., Eds., Sericulture in In-
dia, Bishen Singh Mahendra Pal Singh, Dehradun, 4,
887-893.

[7] Bharali, N. (1985) Facts on sericulture in Assam. Direc-
torate of Sericulture, Government of Assam, Assam.

[8] Raja, R., Sengupta, K., Das, K., Devnath, M. and Samson,
M.V. (1993) Collection, identification and evaluation of
Machilus bombycina King (Laurales: Lauraceae) germ-
plasm, the muga food plant. Sericologia, 33, 109-110.

[9] Burger, W.C. (1988) A new genus of Lauraceae from
Costa Rica with comments on problems of generic and
specific delimitation within the family. Britonia, 40,
275-282. doi:10.2307/2807472

[10] Khanuja, S.P.S., Shasany, A.K., Darokar, M.P. and Kumar,
S. (1998) DNA fingerprinting of plant genetic resources:
The need of time. Journal of Medicinal and Aromatic Plant
Sciences, 20, 348-351.

[11] Rath, P., Rajeseger, G., Cheng, J.G. and Kumar, P.P.
(1998) Phylogenetic analysis of Dipterocarpus using
random amplified polymorphic DNA markers. Annals of
Botany, 82, 61-65. doi:10.1006/anbo.1998.0652

[12] Bartish, I.V., Garkava, L.P., Rumpunen, K. and Nybom,
H. (2000) Phylogenetic relationship and differentiation
among and within population at Chaenomeles Lindl.
(Rosaceae) estimated with RAPDs and isozymes. Theo-
retical and Applied Genetics, 101, 554-563.
doi:10.1007/s001220051515

[13] Chaveerach, A., Tanomtang, A., Sudmood, R. and Tanee,
T. (2006) Genetic diversity among geographically dis-
tributed population of Nepenthes mirabilis. Biologia, 61,
295-298. doi:10.2478/s11756-006-0054-4

[14] Hug, L.A. and Roger, A.J. (2007) The impact of fossils

OPEN ACCESS


http://dx.doi.org/10.2307/2807472
http://dx.doi.org/10.1006/anbo.1998.0652
http://dx.doi.org/10.1007/s001220051515
http://dx.doi.org/10.2478/s11756-006-0054-4

24

A. Rahman et al. / Advances in Bioscience and Biotechnology 3 (2012) 20-24

and taxon sampling on ancient molecular dating analyses.
Molecular Biology and Evolution, 24, 1889-1897.
doi:10.1093/molbev/msm115

Mokkamul, P., Chaveerach, A., Sudmoon, R. and Tavee,
T. (2007) Species identification and sex determination of
the genus Nepenthes (Nepenthaceae). Pakistan Journal of
Biological Sciences, 10, 561-567.
d0i:10.3923/pjbs.2007.561.567

Lihova, J., Karol, M. and Barbara, N. (2000) Taxonomy
of Cardamine amara (Cruciferae) in Siberian peninsula.
Taxon, 49, 747-763. doi:10.2307/1223975

Zhang, J.Y., Yuan, Q.H., Meng, Y.Q. Li, X.L., Nan, Z.B.,
Wang, Y.R. and Zhang, W.S. (2007) A genetic diversity
analysis of wild Lespedeza papulalois based on morpho-
logical characters, allozymes and RAPD methods. Plant
Breeding, 126, 89-94.
doi:10.1111/j.1439-0523.2007.01311.x

Verma, S., Karihaloo, J.L., Tiwari, S.K., Magotra, R. and
Koul, A.K. (2007) Genetic diversity in Eremostachys su-
perba Royle ex Benth (Lamiaceae), an endangered Hi-
malayan species, as assessed by RAPD. Genetic Re-
sources and Crop Evolution, 54, 221-229.
doi:10.1007/s10722-006-9118-0

Adiguzel, A., Gulerag, A., Baris, O., Gulluce, M., Sahin,
F. and Sangul, M. (2006) RAPD and FAME analysis of
Astragalus species growing in Eastern Anatolia region of
Turkey. Biochemical Systematics and Ecology, 34, 424-
432. doi:10.1016/j.bse.2005.10.014

Sun, Y., Xia, N. and Stapleton, C.M.A. (2005) Relation-
ship between Bambusa species (Poaceae, Bambusoidae)
revealed by random amplified polymorphic DNA. Bio-
chemical Systematics and Ecology, 34, 417-423.
doi:10.1016/j.bse.2005.10.015

Copyright © 2012 SciRes.

(21]

(22]

(24]

[25]

[26]

(27]

Qui, Y., Li, J.H., Liu, H.L., Cheng, Y.Y. and Fu, C.X.
(2006) Population structure and genetic diversity of Dy-
sosma versipellis (Berberidaceae), a rare endemic from
China. Biochemical Systematics and Ecology, 34, 745-
752. doi:10.1016/1.bse.2006.06.001

Mattagaja, S.I., Acharya, L., Mukherjee, A.K., Panda,
P.C. and Das, P. (2006) Genetic relationships among nine
cultivated taxa of Calliandra Benth. (Leguminosae: Mi-
mosoideae) using random amplified polymorphic DNA
(RAPD) markers. Scientia Horticulturae, 110, 98-103.
doi:10.1016/j.scienta.2006.06.020

Orhan, E., Ercisli, S., Yildirim, N. and Agar, G. (2007)
Genetic variation among mulberry genotypes (Morus
alba) as revealed by random amplified polymorphic DNA
(RAPD) markers. Plant Systematics and Evolution, 265,
251-258. doi:10.1007/s00606-007-0525-2

Bhau, B.S., Medhi, K. Das, A.P. Saikia, S.P., Neog, K.
and Choudhury, S.N. (2009) Analysis of Genetic Diver-
sity of Persea bombycina “Som” Using RAPD-Based
Molecular Markers, Biochemical Genetics, 47, 486-497.
doi:10.1007/s10528-009-9242-6

Bhat, K.V. and Jarret, R.L. (1995) Random amplified
polymorphic DNA and genetic diversity in Indian Musa
germplasm. Genetic Resources and Crop Evolution, 42,
107-118. doi:10.1007/BF02539514

Arnholdt-Schmitt, B. (2000) RAPD analysis-a method to
investigate aspects of the reproductive biology of Hy-
pericum petrolatum. Theoretical and Applied Genetics,
100, 906-911. doi:10.1007/s001220051369

Williams, C.G. and Hamrick, J.L. (1996) Elite popula-
tions for conifer breeding and gene conservation. Cana-
dian Journal of Forest Research, 26, 453-461.
doi:10.1139/x26-051

OPEN ACCESS


http://dx.doi.org/10.3923/pjbs.2007.561.567
http://dx.doi.org/10.2307/1223975
http://dx.doi.org/10.1111/j.1439-0523.2007.01311.x
http://dx.doi.org/10.1007/s10722-006-9118-0
http://dx.doi.org/10.1016/j.bse.2005.10.014
http://dx.doi.org/10.1016/j.bse.2005.10.015
http://dx.doi.org/10.1016/j.bse.2006.06.001
http://dx.doi.org/10.1016/j.scienta.2006.06.020
http://dx.doi.org/10.1007/s00606-007-0525-2
http://dx.doi.org/10.1007/s10528-009-9242-6
http://dx.doi.org/10.1007/BF02539514
http://dx.doi.org/10.1007/s001220051369
http://dx.doi.org/10.1139/x26-051

	Young leaves were selectively collected from ten phenotypically distinct Persea bombycina plants from the “Som” plantation at Goalpara District, Assam, India (Figure 1). After collection, these specimens were lyophilized, placed in sealed plastic bags, and chilled (–80˚C) until genomic DNA was extracted.

