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Table 1: Location of scorpion specimens along with latitude and longitude

of sampling regions in Khuzestan province

Longitude latitude Region Samples
"24'15°48 "06'46°32 Bidrobe HZ10, HS8, HS10
"18'47°49 | "29'31°31 Baghmalek HZ8, HS1, HS3
"38'00° 49 | "55'58° 31 Masjedsolei | HZ3 HZ6,

man
"03'32°49 | "07'15° 31 Ramhormoz HZ1, HZ4
"56'52° 49 | "13' 46° 31 Izeh HZ5, HZ2
"36'33°48 "41'36°32 Dezful HZ9, HZ7, HS4, HS5
"78'31°48 | "48' 00° 32 Shush HS2 HS6,
"46'31°48 "45'12° 32 Chogha HS7 HS9,
Zanbil
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Fig. 1: Schematic image of the region was amplified by PCR using P-CCA primer in the RAMS technique
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Table 2: The sequence of primers used in this study. The following symbols are used in
the design of the primers: W(A/T), H(A/C/T), B(C/G/T), R(A/G) and D(A/G/T)

Primer Tm Nucleotides
16S-F 57.0 5'-AGAGTGACGGGCAATATGTG
16S-R 59.0 5'-CAGCGGCTGCGGTTATAC
P-ACA 45.8 5'-BDBACAACAACAACAACA
P-CCA 50.3 5'-DDBCCACCACCACCACCA
P-CGA 50.3 5'-DHBCGACGACGACGACGA
P-GGA 50.3 5'-HHBGGAGGAGGAGGAGGA
P-GACA 48.0 5'-WBGACAGACAGACAGACA
P-RG 50.3 5'-RGCACACACACACACACA
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Fig. 2: Agarose gel electrophoresis of the amplified PCR products using RAMS technique on 1% agarose
gel. DNA marker in column M and PCR products of scorpion Hottentotta Zagrosensis in columns HZ1 to
HZ10. Hemiscorpius lepturus specimen (HL) was considered as an out group species
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Fig. 3: Agarose gel electrophoresis of the amplified PCR products using RAMS technique on 1% agarose
gel. DNA marker in column M and PCR products of scorpion Hottentotta saulcyi in columns HS1 to HS10.
Hemiscorpius lepturus specimen (HL) was considered as an out-group species.
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Fig. 4: Dendrogram derived from cluster grouping based on Dice similarity coefficient using the band
pattern of Hottentotta Zagrosensis scorpion specimens using UPGMA algorithm and NTSYS software. The
coefficient of similarity (0.65) shown by the dotted line
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Fig. 5: Dendrogram derived from cluster grouping based on Dice similarity coefficient using the band
pattern of Hottentotta saulcyi scorpion specimens using UPGMA algorithm and NTSY'S software. The
coefficient of similarity (0.60) shown by the dotted line.
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Fig. 6: Dendrogram derived from cluster grouping based on Dice similarity coefficient using the band
pattern of Hottentotta saulcyi and H. Zagrosensis scorpion specimens using UPGMA algorithm and NTSYS
software. The coefficient of similarity (0.53) shown by the dotted line.
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Fig. 7: Three-dimensional graph of PCoA analysis of Hottentotta saulcyi and H. Zagrosensis scorpion
specimens with NTSYS software. This graph shows the genetic differences between the HZ9 and HS5
specimens in Khuzestan province
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Fig. 8: Agarose gel electrophoresis of the 12SrRNA gene related to some scorpions Hottentotta on a 1% gel.
The DNA marker is in column M. In the HZ1 to HZ5 columns (Hottentotta Zagrosensis) (A), and HS1 to HS5
(Hottentotta saulcyi) (B) the PCR-RFLP of 12SrRNA gene related to scorpion specimens were loaded
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Fig. 9: Agarose gel electrophoresis PCR-RFLP of the 12SrRNA gene related to Hottentotta Zagrosensis on
a 1% gel. The DNA marker is in column M. In the HZ1 to HZ10 columns, the PCR-RFLP of 12SrRNA
related to Hottentotta Zagrosensis scorpion specimens were loaded.
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Fig. 10: Agarose gel electrophoresis PCR-RFLP of the 12SrRNA gene related to Hottentotta saulcyi on a
1% gel. The DNA marker is in column M. In the HZ1 to HZ10 columns, the PCR-RFLP of 12SrRNA
related to Hottentotta saulcyi scorpion specimens were loaded.
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Abstract

Scorpions belong to the Buthidae family have several genera in the World. One of the genuses is Hottentotta
which is located in Iran. There is no phylogenetic data regarding to this scorpion, in spite of its medical importance.
Ten scorpion samples of Hottentotta Zagrosensis and H. saulcyi were collected from different regions of
Khuzestan province in Iran. The molecular phylogenetic analysis was carried out using RAMS (Random
Amplified Microsatellites) and PCR-RFLP. Of the 6 RAMS primers, that were checked, P-CCA generated 78
sufficiently clear and reproducible bands. The band sizes from 20 scorpion samples ranged from 200-1000 bp. The
percentages of the polymorphic and monomorphic bands are 94.8 and 5.2%, respectively. After band score
calculations, the similarity level was measured using the Dice coefficient, and denderogram were obtained by the
UPGMA algorithms. The results show that the scorpions within the Hottentotta genus has been grouped in two
species H. zagrosensis and H. saulcyi with mean percentage of shared bands 65% and 60%, respectively. Two
scorpion samples from Dezful (HZ9 and HS5) are significantly dissimilar within their groups. This result was
confirmed by PCR-EFLP. Denderogram results for scorpions in Hottentotta genus located in the Khuzestan
showed intraspecies genetic diversity. This study shows RAMS primers could be useful tools to assess genetic
diversity in Huttentotta scorpions in Khuzestan.
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