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KT737755

KY509025 0.080

MH153778 0.022 0.062

MH153777 0.022 0.062 0.000

MH153776 0.022 0.062 0.000 0.000

MH153775 0.022 0.062 0.000 0.000 0.000

MH153774 0.022 0.062 0.000 0.000 0.000 0.000

MH153772 0.022 0.062 0.000 0.000 0.000 0.000 0.000

MH153771 0.022 0.062 0.000 0.000 0.000 0.000 0.000 0.000

MH153770 0.022 0.062 0.000 0.000 0.000 0.000 0.000 0.000 0.000

MH153768 0.022 0.062 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

MH153767 0.022 0.062 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

MH153766 0.022 0.062 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

MH153765 0.022 0.062 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

MH153764 0.022 0.062 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

MH153763 0.022 0.062 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
MH153762 0.022 0.062 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
MH153761 0.022 0.062 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
MH153760 0.022 0.062 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
MH153759 0.022 0.062 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
MH153758 0.022 0.062 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
MH153757 0.022 0.062 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
MH153756 0.022 0.062 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
MH153755 0.022 0.062 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
JX092070 0.093 0.166 0.101 0.101 0.101 0.101 0.101 0.101 0.101 0.101 0.101 0.101 0.101 0.101 0.101 O0.101
JX092068 0.138 0.217 0.146 0.146 0.146 0.146 0.146 0.146 0.146 0.146 0.146 0.146 0.146 0.146 0.146 0.146
JX092073 0.069 0.138 0.076 0.076 0.076 0.076 0.076 0.076 0.076 0.076 0.076 0.076 0.076 0.076 0.076 0.076
JX092067 0.138 0.218 0.146 0.146 0.146 0.146 0.146 0.146 0.146 0.146 0.146 0.146 0.146 0.146 0.146 0.146
KT737745 0.000 0.087 0.022 0.022 0.022 0.022 0.022 0.022 0.022 0.022 0.022 0.022 0.022 0.022 0.022 0.022
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1p6% KY509025 Moringa from Iran
MH153755 Moringa peregrina from Egypt
MH153756 Moringa peregrina from Egypt
MH153757 Moringa peregrina from Egypt
MH153758 Moringa peregrina from Egypt
MH153759 Moringa peregrina from Egypt
MH153760 Moringa peregrina from Egypt
MH153761 Moringa peregrina from Egypt
MH153762 Moringa peregrina from Egypt
MH153763 Moringa peregrina from Egypt
MH153764 Moringa peregrina from Egypt

100% MH153765 Moringa peregrina from Egypt

MH153766 Moringa peregrina from Egypt
MH153767 Moringa peregrina from Egypt
MH153768 Moringa peregrina from Egypt
MH153770 Moringa peregrina from Egypt
MH153771 Moringa peregrina from Egypt
100% MH153772 Moringa peregrina from Egypt

MH153774 Moringa peregrina from Egypt
MH153775 Moringa peregrina from Egypt
MH153776 Moringa peregrina from Egypt
MH153777 Moringa peregrina from Egypt

MH153778 Moringa peregrina from Egypt

KT737755 Moringa oleifera from India
100°/j KT737745 Moringa oleifera from India

JX092073 Moringa rivae from Kenya

10; —— JX092070 Moringa ovalifolia from Namibia
0
JX092068 Moringa hildebrandtii from Madagascar

100%

100%

JX092067 Moringa drouhardii from Madagascar

0.0100



\Y‘Q/\ uLu.wc) 9 )..ul.a “950 e)Lo..i} ‘wzu JLM:/ @5)‘.3 QLQLS 6)3L~9 wu\J) /Wb

fingerprinting based on PCR markers.
Brazilian Microbiology,35, 205-210.

Chen, S., Yao, H., Han, J., Liu, C. and Song, J.
(2010). Validation of the ITS2 region as a
novel DNA barcode for identifying
medicinal plant species. PloS one. 5,e8613.

Dean, C. A,, Cotterill, P. P. and Burdon, R. D.
(2006). Early Selection of Radiata Pine.
Silvae Genetica, 55, 182-191.

Fahey, J. W. (2005). Moringa oleifera: a review
of the medical evidence for its nutritional,
therapeutic, and prophylactic properties. Part
1. Trees for life, 1, 5-20.

Gao, T., Yao, H., Song, J., Liu, C., Zhu, Y, Ma,
X., Pang, X., Xu, H. and Chen, S. (2010)
Identification of medicinal plants in the
family Fabaceae using a potential DNA
barcode ITS2. Ethnopharmacol,. 116-121.

Giiltepe, M.U., Uzuner, K., Coskuncelebi, A.,
Beldiiz, O. and Terzioglu, S. (2010). Internal
transcribed spacer (ITS) polymorphism in
the wild Primula (Primulaceae) taxa of
Turkey. Turkish Botany, 34, 147-157.

Hebert, P.D.N., Ratnasingham, S. and
deWaard, J.R. (2003). Barcoding animal
life: cytochrome c oxidase subunit 1
divergences among closely related species.
Proc. R. Soc. Lond. Biology, 270, 96-99.

Mahadani, P. and Ghosh, S.K. (2013). DNA
Barcoding: A tool for species identification
from herbal juices. DNA Barcodes, 35-38.

Muluvi, G.M., Sprent, J.1., Soranzo, N., Provan,
J., Odee, D., Folkard, G. and Powell, W.
(1999).  Amplified  fragment  length
polymorphism (AFLP) analysis of genetic
variation in  Moringa oleifera Lam.
Molecular Ecology, 8, 463-470.

Pang, X., Shi, L., Song, J., Chen, X. and Chen,
S. (2013). Use of the potential DNA barcode

&bw

J‘ 9 .C ss—?{A}) 15 sOO‘)' u[_o)e‘.e (g sL’))_C s.k_é sLEJ_M)‘
DNA Ly oo 5,0385,L Lo . (VYAF)p counl ol

Ve eswh) S3eSSen dlme - 29)lo plalS 5l (>0
AgR g

48 (gl asaz eolgls 5 aseS L(\YVY) .S ¢ uiile>

‘P YA U‘)‘et" oKty u‘)Lw.ul (P9 uL‘> ‘U‘)"‘

e ooly Sho o S o g ez (g0 ooy 00l 3o 508
DNA 1 ooliwl 0¥V L, ¢ ollowsl 5.8 e,k oo
s sle e prlie sl 455 (jlulazr 4 05

cbla> . oxlgs ,—eMyriophyllum  spp.

NN o Jgane
g Pl plplass s (S50 (VAT g (ol yalae
A0 oyl ¢ polae S b ol el

Anwar, F., Ashraf, M. and Bahanger, M.I.
(2005). Inter-provenance variation in the
composition of Moringa oleifera oilseeds
from Pakistan. Oil Chemists Society, 82, 45-
51.

Alaklab, A. (2015). Genetic diversity of
Moringa peregrina species in Saudi Arabia
with ITS sequences. Saudi J Biol Sci, 22(2):
186-190.

Baldwin, B.G., Sanderson, M.J., Porter, J.M.,
Wojciechowski, M.F.,Campbell, C.S. and
Donoghue, M.J. (1995). The ITS region of
nuclearribosomal DNA-A valuable source of
evidence on Angiospermphylogeny. Annals
of the Missouri Botanical Garden. Missouri
Botaical Garden, 82, 247-277.

Brasileiro, B. T. R. V., Coimbra, M. R. M,,
Morais, M. A. D. and Oliveira, N. T. D.
(2004). Genetic variability within Fusarium
solani specie as revealed by PCR-


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4336446/

v# I DNA SISO )L gy a4 liwash (9, 55 (29,10 oLS 455 JgSdge auli g (Siehd gy (o

Souframanien, J, Joshi, A and
Gopalakrishna,T.  (2003). Intraspecific
variation in the internal transcribed spacer
region of rDNA in black gram (Vigna
mungo (L.) Hepper). CURRENT SCIENCE-
BANGALORE, 85, 798-801.

Sun, Z. and Chen, S. (2013). Identification of
cortex herbs using the DNA barcode. Nat.
Med, 296-302.

Varela, E., J. Lima, A. Galdino, L.D.S. Pinto,
W. Bezerra, E. Nunes, M. Alves and.
Grangeiro, T. (2004). Relationships in
subtribe Diocleinae (Leguminosae;
Papilionoideae) inferred from transcribed
spacer sequences from nuclear ribosomal
DNA. Phytochemistry, 65, 59-69.

Wu, C.T., Hsieh, C.C., Lin, W.C., Tang, C.Y.
Yang, C.H., Huang, Y.C. and Ko, Y.J.
(2013). Internal transcribed spacer sequence-
based identification and  phylogenic
relationship of I-Tiao-Gung originating from
Flemingia and Glycine (Leguminosae) in
Taiwan. food and drug analysis, 21, 356-
362.

ITS to identify herbal materials. Nat Med,
571-575.

Parveen, 1., Singh, H., Raghuvanshi, S.,
Pradhan, U. and Babbar, S. (2012). DNA
barcoding of endangered Indian
Paphiopedilum species. Molecular Ecology
Resources, 12, 82-90.

Peters, W.S., Pirl, M., Gottsberger, G. and
Peters, D.S. (1995). Pollination of the Crown
ImperialFritillaria  imperialis by Great
TitsParus major. fir Ornithologie, 136, 207-
212.

Poczai, P., Hyvonen, J.(2010). Nuclear
ribosomal  spacer regions in  plant
phylogenetics:problems and
prospects.Mulecular Reports 37:1897-1912.

Porter, C.H., Collins, F.H. (1991). Species-
diagnostic differences in ribosomal DNA
internal transcribed spacerfrom the sibling
species Anopheles freeborni and Anopheles
hermsi (Diptera : Culicidea ).The American
journal of tropical medicine and hygiene
45:271.

Roy, S., Tyagi, A., Shukla, V., Kumar, A. and
Singh, U.M. (2010). Universal plant DNA
barcode loci may not work in complex
groups: A case study with Indian Berberis
species. PloS one, 5: €13674.

Saghai Maroof, M.A., Biyashev, R.M., Yang,.
G.P., Zhang, Q. and Allard, R.W. (1994).
Extraordinarily polymorphic micro satellite
DNA in barley: species diversity,
chromosomal locations, and population
dynamics. Proc Natl. Acad. Sci. USA, 91,
5466-5470.

Stephenson, K.K. and Fahey, JW. (2001).
Development of tissue culture methods for
the rescue and propagation of endangered
Moringa spp. germplasm. Economic botany,
58, 116-124.



\YaA L)L“““‘o) 9 ).».SL’ sr:jd O)Leu:-! ‘ﬁ-”‘-‘-‘ JL.-:/ C’.aj)l-) ULQ:LS ‘_g)jLJ &M) /VV

Investigating phylogenetic relationships and molecular confirmation

medicinal plants Moringa balochistan using DNA barcoding method

Sajedeh Balochi', Nafiseh Mahdinezhad?, Baratali Fakheri®

Abstract

This research was conducted to evaluate the diversity and molecular confirmation of oat gaze by DNA
barcoding method. Moringa seeds were cultivated in Baluchestan province of Baluchestan province
including Bennett, Kishigh, Desh, Madhadi village, Nesfaran, Condar, Tang Fanvjh entrance, mouth
and seven girls. After three months, the DNA was isolated from the leaf samples and the ITS2 region
was amplified and sequenced. The ClustalW sequences were combined with Mega7 software,
clustering and genetic similarity and spacing. The intrinsic similarities of the Moringa Baluchistan
specimens were detected in the range of 99.9%. In the present study, 1TS2 did not distinguish between
Balochistan's ten variants in terms of genetic variation within the group. Therefore, in order to
evaluate the ability to evaluate the genetic diversity of the species, another test was performed, so that
the sequences of other species of Moringa family were used in NCBI, and the Moringa sequence of
the present study was compared. The Moringa-Baluchestan sample sequence with Ethiopic peregrine
sequences showed homology of about 92%. The emergence in this method showed that the studied
populations were divided into five groups and it was determined that the similar species were placed
in the same branch. The Moringa-Baluchestan sample sequence was grouped with sequences of
peregrine species in one group.Since the Moringa species in Balochistan have been introduced based
on morphological keys in the Iranian flora, peregrine has been introduced. Based on the results of this
study, the same was also recognized and confirmed through molecular.
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