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Abstract: Intraspecific biodiversity of local races of silkworm Bombyx mori by molecular marker ISSR were
studied. Silkworm races reared  in  Iran  Silkworm  Research  Center  (Rasht,  Iran).  Six  adults  collected  for
DNA extraction in order to study genetical diversity among them. PCR products loaded on 1.5% agarose gel
for 3 h in 75v and stained by ethidium bromide for visualizing by gel documentation. Results showed five used
primers produced 81 scorable bands with fragment size between 250-3000 bp. Obtained dendrogram inserted
populations in six various groups. It seems that ISSR molecular marker could not discriminated same
geographical races correctly for local races of Iran with running PCR product on agarose gels.
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INTRODUCTION interpretation (presence or absence) may cause matters.

The use of different markers to determination the several divergences in primer site or to a chromosomal
intraspecific biodiversity and better understand of rearrangement [6] and presence of two bands with the
genetic polymorphism of silkworm have always been same weight does not necessarily affirm similarity, as the
within the range of researcher's interest [1-3]. variability is probably underestimated.  Nevertheless,
Identification of biodiversity in the silkworm is also ISSR has  already  been  used  in  numerous  organisms
important  for   designing  better  Breeding  programs. for genetic characterization [7,8], to assess genetic
ISSR (Inter Simple Sequence Repeat) representing multiple diversity  [9-12],  to  identify  genetic  trait  loci  [13-16]
loci from across the genome; it is an ideal method for and  for   understanding  phylogenetic  and/or
fingerprinting varieties. This new generation of DNA interspecific relationships [6, 7, 18, 19]. The markers are
marker is known to evolve rapidly and consequently easily generated using minimal equipment and are
generate a large number of polymorphic bands at the hypervariable, yielding a large amount of data for a
intraspecific level. Bands are generated by a single-primer reasonable cost to the researchers. Several families of
PCR  reaction   where   the   primer  is  a  repetition   of a Lepidoptera have  been  investigated  using  ISSR
di-, tri-, tetra- or pentanucleotide  and  the  amplified markers; Noctuidae, Pyralidae, Pieridae and Sphingidae
region is a portion of genome between two identical [20, 21].  An   interesting   element   is  that   depending
microsatellite primers with an opposite orientation on the the type of population studied  (open  or  close),
DNA strand. These primer sequences are broadly variability  and  number  of  informative  bands  varies
distributed on the genome. Therefore, the ISSR-PCR from 50% for the localized species: Diarsia brunnea
technique permits to screen quickly a wide part of the (Noctuidae) [20] to 100% for a quasi  cosmopolitan
genome without prior DNA sequence knowledge. As for species such as Pieris rapae (Pieridae) [21]. Among
RAPD (Random Amplification of Polymorphic DNA), Lepidoptera, Bombycidae family and  B.  mori  is
ISSR bands are considered as  dominant  markers but economic insect for molecular genetic studies as model
have higher reproducibility [4,5]. The diallelique system of entomology.

Indeed the absence of a band can correspond to one or
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This topic study explores the usefulness of Inter
Simple Sequence Repeat (ISSR) markers to identify and
discriminate several populations of local races silkworm
Bombyx mori L. from Iran. This investigation was also
conduct in order to analyze of phylogenetic relationships
and determination of relationship among eight local races
of Islamic Republic of Iran germplasm based on ISSR
molecular marker.

MATERIALS AND METHODS

Location of Study and Silkworm Rearing: Iran Silkworm
Research Center (ISRC), Rasht, Iran is only repository
centre exclusively established for conserving the silkworm
genetic resources (B. mori L.) which is being maintaining
some silkworm  genetic  resources  collected  from
different geographical regions of Iran possessing large
amount of genetic variability, which could be exploited
well for breeding programs. To date,  phylogenetic
relationships of the Iranian local  races  germplasm of TE  (0.1×  Tris–EDTA)  buffer (pH 8.0). DNA
silkworm Bombyx mori based on   reproductive
characters  and ISSR molecular marker have also been
inadequately studied.

Six silkworm races were used in the present study
including Baghdadi, Khorasan lemon, Khorasan pink,
Harati lemon, Harati white and Harati yellow.
Characteristics of generation, hatchability percentage,
number of laid eggs, number of fertilized eggs, number of
unfertilized eggs and number of unhatchd eggs of
different races recorded for cluster analysis.

DNA Extraction: For genetic analysis of the silkworm
races, DNA from individual adult body moths was
isolated from 6 individual from two generation  during
2009 and 2010.

Adults body after wings cutting was ground with a
mechanical homogenizer in a microcentrifuge tube and
suspended in DNA extraction buffer (100 mmol
Tris–HCI,50    mmol    NaCl,    50    mmol    EDTA,   pH 8.0,)

Table 1: Silkworm races list, code of information of original and year of
introduction to germplasm center

Silkworm races Code Original Year of introduction to germplasm
Kh-lemon 100  (Khorasan) 1992
Ha-lemon 101  (Arak) 2001
Ha-white 102  (Arak) 2001
Ha-yellow 103  (Arak) 2001
Kh-pink 104  (Khorasan) 1992
Baghdadi 105  (Baghdad) 1992
Gi-Or 61  (Guilan) 1992
Kh-Or 62  (Khorasan) 1992

containing 100 µg/mL proteinase K. After digestion with
proteinase K at 37°C for 2 h, phenol/ chloroform/
isoamylalchol  extraction was carried out twice  and
chloroform/isoamylalchol once. DNA was recovered by
isopropanol precipitation. The RNA contamination was
removed by incubating with RNase A (100 µg/mL) at 37°C
for 1 h for obtaining best quality DNA for PCR reaction.
DNA was re-extracted with phenol-chloroform and
precipitated with ethanol. Purified DNA was  dissolved  in

concentration was measured by spectrophotometer and
diluted to 20ng/µl for PCR amplifications. 

PCR was carried out with a Thermo-Cycler using 15
µL of reaction mixture containing 1.5 µL of 10× PCR buffer
(15 mM MgCl2), 1.5 µL of 2 mM dNTP, 0.6 µL of 2.0 mM
MgCl2; 1 µL of 1.5 µM primer; 2 µL of DNA (10 ng/µL);
0.2 µL Taq DNA polymerase (5 U/µL) and 8.2 µL double
distilled water. 5 suitable primers used for PCR reaction
including: UBC 807,  809,  811,  812  and  813  (Table 2).
The PCR schedule adopted was 1 cycle of 94°C for 2 min,
followed by 35 cycles of 94°C for 30 s, 50°C for 30 s, 72°C
for 2 min and a final extension of 10 min at 72°C.

The PCR products were resolved on 1.5% agarose gel
in Tris-boric acid/EDTA buffer (1X TBE) and
electrophoresis were carried out with a constant voltage
75 V for 3 h and stained with ethidium bromide (0.5 g/ml)
and photographed with the gel documentation system for
scoring as present (1) and absent (0) same other dominant
molecular markers.

Table 2: Primers list, its sequence and their polymorphism

Primer Primer Sequence Fragment Number of Number of Number of Percentage of
number name (5'_3') size (bp) total band polymorphic bands monomorphic bands Polymorphism (%)

1 UBC807 (AG)8T 300-3000 23 16 7 69.56
2 UBC809 (AG)8G 300-2300 18 13 5 72.22
3 UBC811 (GA)8C 500-2500 16 14 2 87.5
4 UBC812 (GA)8A 400-2500 16 13 3 81.25
5 UBC813 (CT)8 T 500-3000 8 7 1 87.5

Total - - - 81 63 18 77.77
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RESULTS AND DISCUSSION understand intra-specific and genetic structure of

All of primer used showed polymorphism in amplified genomic fingerprints [13, 19,  28].  Our results  confirmed
loci (Table 2). These five primers produced 81 scorable same results and high performance of ISSR molecular
bands with fragment size between 250-300 bp. Maximum marker for population studies of silkworm.
of amplified band showed in UBC807 primer which have The number of amplification fragments generated per
minimum percentage of polymorphism  among  primers. reaction varies with the primer–template combination but
All primers showed more than 80% polymorphism among generally is easily scored using agarose gel technology
8 local races. Best results were obtained with the (GA) C above 1.5% concentration same our studied investigation.8

primer (Table 2), whereas (AG) T with maximum amplified Finer sieving gels such 6% acrylamide gel and radioactive8

fragments produced have minimum polymorphism labeling of primers will result in the separation of
percentage. PCR primers (CT) T showed some variability additional bands that are undetectable with standard8

but were inferior to (GA) C primer. Many amplified agarose media [30]. Various amplified fragments detected8

fragment regarded as one of important characteristics of methods by agarose or acrylamide gels will lead to
this molecular  marker  demonstrated  by  many  research different results in investigation compared with one
[7, 22-24]. detection method only [22]. We used agarose while they

Inter-simple sequence repeat (ISSR) markers were used polyacrylamide gel for amplified fragment detection.
originally designed for differentiating among closely Obtained dendrogram by UPGMA method inserted
related plant cultivars but this time it become extremely population in six various groups. It seems that this marker
useful for studies of natural populations of plants, fungi, could not discriminated same geographical races correctly
arthropoda and vertebrates [25]. Silkworm germplasm of due to observed distance among Kh-pink and Kh-lemon
Iran with more of 100 races is one of reservoir in world in obtained dendrogram (Fig. 3). Therefore, other
related to sericulture. Many studies focused on this morphological and economical characteristics must be
molecular marker for biodiversity studies of silkworm [24] considered for separation of races by ISSR-PCR molecular
and their resulted showed positive performance of this marker. Gi-orange and Kh-orange was in one groups near
marker for sericulture without respect to silkworm to Ha-lemon, we can explain its relationship due to its
economic, geographic or biological characteristics. cocoon colour. Khorasan same results on Khorasan races

Nagaraju et al. (2001) reported that ISSR-PCR has the obtained before and Lemon and Khorasan Orange races
best cost-benefit ratio compared with RFLP and is more are grouped in one cluster separated from the Khorasan
reliable and repeatable than RAPD  [26].  It  is  showed Pink race, which is consistent with grouping based on
that ISSR-PCR methods are suitable to study intra- and morphological characteristics [31]. It is apparent that the
interspecific variation in this group of insects ISSR-PCR Amplified Fragment Length Polymorphisms or AFLP
was  already   known   as  a   very   effective    method   to markers  used   in   this  study   have   sufficient  ability to

populations [4, 26, 27], to generate species-specific

Fig. 1: ISSR profile band of UBC811 (left) and  UBC812 (right) primers in local silkworm races on 1.5 % agarose gel stained
by ethidium bromide , M =1Kb Ladder
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Fig. 2: ISSR profile band of UBC807 (left) and UBC809 (right) primers in local silkworm races on 1.5 % agarose gel stained
by ethidium bromide , M =1Kb Ladder

Fig. 3: Cluster analysis of eight local silkworm races according to the grouping from UPGMA method for Jaccard
standard genetic distance.

discriminate the Khorasan native strains from the diversity. Its ability to screen many polymorphisms in a
Japanese commercial lines. The distinct clustering of single assay makes it suitable technique for large scale
Khorasan strains and Japanese lines reflects the screening of germplasms. It is suggested more and detail
geographical origin and, morphological, qualitative and researches on various silkworm characteristics and ISSR
quantitative traits associated with these two sets of molecular marker for improvement this technique for
strains and lines [31]. sericulture breeding programs.
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