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Table 1. Lettuce cultivars and population properties were used in this research

Accession Number

(genotype Name) 555 pb

(Genotype) iy;

KY946000 Lechuga Reina de mayo(lettuca May Queen) 1
KY945999 (Lettuca Ferdows)  ywgs,8 (s>¥lw (ggl8’ 2
KY946002 (Lettuca Everest) cuw gl g sol8° 3
KY946001 Tehran_Lettuce_Screw ()l ¢5 g 9ol 4
KY941102 Lettuce_screws_(Konkovistador) (soliug 5S5sS) sils gy 908 5
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KY941105 Lechuga Romana larga verde- Teresa (Romaine lettuce long, green Teresa) 8
KY941106 lettuce_Talkhonchelsfahan  lyaol azigsdll gals 9
KY941110 Parsagad_Lecttuce_Screw 5Ll o 9al8 10
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KY941112 Isfahan lettuce_Leaf - lawol 45,5 (S, 9al8 12
MF510831 Escarola rizada Cabello de angel (Curly endive hair angel) 13
MF510833 Col de milan Aubervilliers (Cabbage Milan Aubervilliers) 14
MF510832 Nain Lettuce_leaves aol 36 (S, 9al8 15
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Table 2. Maximum Composite Likelihood Estimate of the Pattern of Nucleotide Substitution of lettuce ribosomal
genes based on Tamura-Nei Model (43)

A T c G
A _ 1.14 114 48.35
T 1.09 B 0.21 1.27
c 1.09 0.17 _ 1.27
G 41.39 1.14 1.44

53 o % oos ) S Glagien 203 Jsix ol )3 el Voo bl o garme & Casl 503 b & () 4b S Sl (999 32 esuly Ll

5alS 8| 5 lacuzes plod ITS sla g5 odimd LSl (slajl Cons =Y Jgio
Table 3. The Proportion of bases pair forming in the ITS sequence of all cultivars and populations of lettuce

Genotypescssj/ v T c A G Total
Lettuce May Queen 22.3 275 21.8 27.4 669
Lettace Ferdows 22.7 26.5 24 26.8 992

Lettace Everest 23.2 27.6 21.8 27.4 671

Tehran Lettuce Screw 26.1 27.1 22 24.8 568
Lettuce screws (Konkovistador) 22.4 26 24.1 27.4 991
Lettace Salad 22.3 25.7 23.3 21.7 982

Lettuce leaves Yazd 231 24.3 24.7 27.9 847
Romaine lettuce long green Teresa 22.8 271 23 27.2 961
lettuce Screw 25.4 26.9 23.8 23.8 940

Parsagad Lecttuce Screw 211 26.4 24.4 28.2 907
Romaine lettuce long blonde Galaica 25.6 26.2 229 253 946
lettuce Leaf 249 26.8 24.5 23.8 1026

Curly endive hair angel 27.3 25.1 22 25.5 685
cabbage milan Aubervilliers 22 24.3 26.7 26.9 830
Lettuce leaves Nain 21.2 233 26.7 28.8 1018

Avg. 235 26 239 26.6 837
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Table 4. Genetic distance matrix of lettuce populations and cultivars based on ITS region sequences

Genotypes 1 2 3 4 5 6 7 8 9 10 11 12 13 14
2 0.000

3 0.000  0.000

4 0.209  0.209  0.209

5 0.000 0.000 0.000 0.209

6 0.000 0.000 0.000 0.029  0.000

7 0.000 0.000 0.000 0.209 0.000  0.000

8 0.007  0.007 0.007 0.220 0.007 0.007  0.007

9 0289 0289 0289 0.066 0289 0289 0289 0.301

10 0.000 0.000 0.000 0.209 0.000 0.000 0.000 0.007 0.289

11 0.040 0.040 0.040 0.230 0.040 0.040 0.040 0.049 0.213  0.040

12 0441 0441 0441 0248 0441 0441 0441 0443 0320 0441 0485

13 0.209 0.209 0.209 0.000 0.209 0.209 0209 0220 0.066 0209 0230 0.248

14 0.040  0.040 0.40 0.178 0.40 0.040 0.040 0.049 0.265 0.040 0.083 0444 0.178

15 0.000 0.000 0.000 0.209 0.000 0.000 0.000 0.007 0289 0000 0040 0411 0.209  0.040
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Table 5. Genetic distance matrix of lettuces ITS region sequences based on collecting countries

Spain Iran Chain Italy
Spain 1
Iran 0.1332 1
Chain 0.0644 0.1044 1
Italy 0.0881 0.1260 0.0409 1

L g oslazwl NCBI > Asteraceae odlgls sloaiss pnlo
A WS atuie g M dwslie pobs Guisd e g
dlmu.gl.ij)l S canlio d)l)’.ﬂ ITS c&8 O‘?Ju‘" 13
FO) K5 Clibss > gadee pmed & il glaeS o
9 09 &5 Bkl cwl end (a)ls g (FYAY
e 28D slagadls ) g e wre Lide (S
Sty > ol opp el 395 Sl & (Glwj g5
3908 S gygbay Cunl Cunl Pl ) g Sl
jox el glS e IS L9 9 om EsY
a4 lS Cwglio o (o)l5 20,5 0 ool Mo
€55 Sl 4 (S ams i 5 b lon 5 U
g o go5 il > 4 glnl 5538 0y () )b
IS plgsa qololp (alS (Simi g 5 Y alee
@ b lasliial 5 GBSl Ja ) layglS o s
Sy )3 (SUBF g9 (w2 ) 9y Hled
SS9 WS (o Wl sore Wi QLS S90Sl (M

Y) 25 ales Sladss slaaol o i 4 (005

sgbme Jlail by 5l edlimul b ol cs

P 2l e 03,5 pawys (NJ) Neighbor joining
09,5 dw 4 ddlllas 3y50 (slacumen a5 2l LS Lhgy oyl
B85 L 508y ) il il Lz ye BAd s
Soglghyge (myp I Jols gaieg)S L LI (Y US)
b el (YA) ()98 (35 cod yeSde slacuis
e cuslys ITS (Sl olol ) ladgs 4 jos
NS S8 ol 2l 3ble polul ) 9al8 calise
wor 2 () ohler 5 odljeae mls b @i ool o«
callas (Bunium Persicum) oluw opj (slacyssS|
oo 3 os ysleen satiges 85 3 i
sl Slg e sy slaads > il oLl
38l ilie ol oo (K038 Jols b g (55 4l
Slpplds 4 Cund (Sopd Yol ol p o et &S
2 aSal Jds a 0) b e wnd any S
1 gals Gl ccumes cudlss ITS Lol oo
ITS bl qw) caa W A5 b oo 5l oldlpan s
093l iz om g NS S5 g8 byl
olls By s Iy jl & ©gopni wb pbsl (50


http://dx.doi.org/10.29252/jcb.11.29.29
https://jcb.sanru.ac.ir/article-1-969-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-11-19 ]

[ DOI: 10.29252/jch.11.29.29 ]

\A)

WAA g /72 ojlas /il Jlo /el ol oMol asliiangs,

ol sloaile 452

Gl sy 5 Aol (SuSTy oy p jolaten
(@ L) (g 92 Sdges (onp 290 Slacumes o
ek y 9 (PCA) Lol cloadlye o a5 polul 2 lag]
(V) DARWING 0712 ,l53ls.5 3 alitul L sl ailse ¥
Al css 4 Jol adlse ¥ pe (T US) A5 eay
5| 303 AVIDS ggazme 4 5 hoy> VED 5 W/o¥  VA/-A
Jol ddlie dw &S dad o ol polie opl g aedls S
dbro 1) g95 20> Jl (Vb Gl Slatuly e
09,5 dw 4 aCures wlelcundd s 4 dvgr b .S
pll (gl sais09)S e (63U dgdn U a8 LNAD s
Dy sladed i yhgy 4 ol

3215 sladiges In silico a 30
ae» ;> (Consensus Sequence) 38ly dyg0 (Jlgi
BioEdit Sequence  jlileys I eslatwl L ladiges
Colw )d Lo 9 4S5 dwolxe (YY) Aligment Editor 7
>,l ( http://tools.neb.com/ NEBcutter2/) Nebcutter

oy ol gols (Y JSKb) Wb olwlis )b 1) baewishla

IR )“S‘ 4“.~>l.) 5 L)"")J &Uy (£ddxe u&))) dlmw:)j LY

G mpl g 0 b aseie Siggba Wb |,
(PspGl « Scrfl.SfaNl .MapAll SenSARA26II)

9 ooy alite cladiges ) 1) old piST 4l Wiy e
.(F JB'\?) Ll S

Lettace Salad
Lettuce leaves Nain
Lettace Ferdows

ga | Lettuce leaves Yazd
Lettuce May Queen

a1 Lettuce screws (Konkovistador)

Lettace Everest

54 Parsagad Lecttuce Screw

100 — Romaine lettuce long green Teresa

Romaine lettuce long blonde Galaica

cabbage milan aubenvilliers

lettuce Screw

100

Tehran Lettuce Screw
100 ! Curly endive hair angel

lettuce Leaf

B L S

il

1
J T

0.20 0.15 0.10 0.05

0.00

Mega 6 ,l381s 5 o Clustal W gy (olul 2 (wyp 3y90 92l8 pl8)) g lacuzen ITS Jlo5 duslis pl 89,00 =) S
Figure 1. Dendrogram Comparison of ITS Sequences in Lettuce populations and cultivars based on Clustal W
methods using Mega 6 Software
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Figure 2. Dendrogram Comparison of ITS Sequences in Lettuce Fopulations and cultivars in this research and some
others of Asteraceae genus family based on Clustal W methods using Mega 6 Software
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Figure 4. Two-dimensional pattern of distribution of Lettuce populations and cultivars studied using three main
components

&l

1. Acamovi¢-Dokovi¢, G., R. Pavlovi¢, J. Mladenovi¢ and M. Puri¢. 2011. Vitamin C content of
different types of lettuce varieties. Acta Agriculturae Serbica, 16(32): 83-89.

2. Adams, M.D., J.M. Kelley, J.D. Gocayne, M. Dubnick, M.H. Polymeropoulos, H. Xiao, C.R. Merril,
A. Wu, B. Olde and R.F. Moreno. 1991. Complementary DNA sequencing: expressed sequence tags
and human genome project. Science, 252: 1651-1656.

3. Adlard, R.D., S.C. Barker, D. Blair and T.H. Cribb. 1993. Comparison of the second internal
transcribed spacer %ribosomal DNA) from populations and species of Fasciolidae (Digenea).
International journal for parasitology, 23(3): 423-425.

4. Azimzade, M., R. Amir, M.H. Osare, M.R. Bihamta and M. Frotan. 2014. Evaluation of genetic
diversity of Iranian Cumin (Bunium persicum Boiss) of nuclear ribosomal DNA using ITS. The
Journal of Genetic Research and plant breeding pasture and forest, 22(1): 1-10.

5. Bahari, Z., A. Shojaeiyan, S. Rashidi Monfared, A. Mirshekari, K. Nasiri and M. Amiriyan. 2015.
Investigation of Genetic Diversity among Some Iranian Dill (Anethum graveolens L.) Landraces,
Using ISSR Markers. Journal of Plant Genetic Research, 2(1): 11-22.

6. Balasaravanan, T., P. Chezhian, R. Kamalakannan, R. Yasodha, M. Varghese, K. Gurumurthi and M.
Ghosh. 2006. ldentification of species-diagnostic ISSR markers for six Eucalyptus species. Silvae
Genetica, 55(3): 119-122.

7. Bartha, C. 2012. Comparative Study of Physiological and Molecular Manifestations of Salt Stress
Tolerance in Different Intraspecific Varieties of Lactuca Sativa L. Biology PH. D. School, Babes-
Bolyai” University, Faculty ot Biology and Geology, 100 Pages

8. Blaxter, M. 2003. Molecular systematics: counting angels with DNA. Nature, 421: 122-124.

9. Cubeta, M.A,, R. Vilgalys and D. Gonzalez. 1996. Molecular analysis of ribosomal RNA genes in
Rhizoctonia fungi, , Rhizoctonia Species: Taxonomy, Molecular Biology, Ecology, Pathology and
Disease Control. Springer, 81-86.

10. Cunnin%ton, J.H., AC. Lawrie and I.G. Pascoe. 2004. Unexpected ribosomal DNA internal
transcribed spacer sequence variation within Erysiphe aquilegiae sensu lato. Fungal Diversity, 161-10.

11.De Vries, 1. 1997. Orii;in and domestication of Lactuca sativa L. Genetic resources and crop
evolution, 44(2): 165-174.

12. Dehdashtian, Z., M.R. Wahabi, M. Fazilati, K. Ghaedi and A. Salamian. 2011. Analysis of the Genetic
EJ\YIZWS%YM Astragalus Gossypinus Population in Isfahan. Genetics in the 3rd Millennium, 9(3):


http://dx.doi.org/10.29252/jcb.11.29.29
https://jcb.sanru.ac.ir/article-1-969-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-11-19 ]

[ DOI: 10.29252/jch.11.29.29 ]

TV iR R AR R RS AR RR s e R SRR RS ShbsssRRs WWAA e 1Y oladds /m3jl Jbo / £ly5 HlalS Mol aslicags

13. Dellaporta, S.L., J. Wood and J.B. Hicks. 1983. A Blant DNA minipreparation: version Il. Plant
molecular biology reporter, 1(4): 19-21. DOI: 10.1007/BF02712670

14. Druzhining, 1,S., A,G. Kopchinskiy, M. Komon, J. Bissett, G. Szakacs and C.P. Kubicek. 2005. An
oligonucleotide barcode for species identification in Trichoderma and Hypocrea. Fungal Genetics and
Biology, 42(10): 813-828. htt,os//doi .0rg/10.1016/j.fgb.2005.06.007

15. Feliner, G.N., and J.A. Rossell6. 2007. Better the devil you know? Guidelines for insightful utilization
of nrDNA ITS in species-level evolutionary studies in plants. Mol Phylo'g__;enet Evoal, 44(2): 911-919.

16. Forni, D., R. Cagliani, U. Pozzoli, M. Colleoni, S. Riva, M. Biasin, G. ilif)pi, L. De Gioig, F. Gnudi
and G.P. Comi. 2013. A 175 million year history of T cell regulatory molecules reveals widespread
selection, with adaptive evolution of disease alleles. Immunity, 38(6): 1129-1141.

httI:Js://d0| .0rg/10.1016/j.immuni.2013.04.008

17.Fullerton, SM., A. Bernardo Carvalho and A.G. Clark. 2001. Loca rates of recombination are
positively correlated with GC content in the human genome. Molecular biology and evolution, 18(6):
1139-1142. https://doi.org/10.1093/oxfordjournals.molbev, 003886

18. Funk, V.A., RJ. Ba, R. Chan, L. Watson, B. Gemeinholzer, E. Schilling, J.L. Panero, B.G. Baldwin,
N. Garcia-Jacas and A. Susanna. Year. Published. B555 343 Everywhere but Antarcticaz Using a
supertree to understand the diversity and distribution of the Compositae, p. 343. In, Plant Diversity
and Complexity Patterns. Local, Regional and Global Dimensions: Proceedings of an International
amposum Held at the Royal Danish Academy of Sciences and Letters in Copenhagen, Denmark,

ay, 2003, 2005. Kgl. Danske Videnskabernes Selskab, 25-28 pp.

19.Gao, T., H. Yao, J. Song, C. Liu, Y. Zhu, X. Ma, X. Pang, H. Xu and S. Chen. 2010. Identification of
medicinal plants in the family Fabaceae using a potential DNA barcode 1TS2. J Ethnopharmacol,
130(1): 116-121. 10.1016/j.jep.2010.04.026

20. Garcia, S., A. Kovarik, A.R. Leitch and T. Garnatje. 2017. Cytogenetic features of rRNA genes across
land plants: analysis of the Plant rDNA database. The Plant Journal, 89(5): 1020-1030.

21.Goka, K., J. Yokoyama, Y. Une, T. Kuroki, K. Suzuki, M. Nakahara, A. Kobayashi, S. Inaba, T.
Mizutani and A. D. Hyatt. 2009. Amphibian chytridiomycosis in Japan: distribution, haplotypes and
possible route of entry into Japan. Mol Ecol, 18(23): 4757-4774. https://doi.org/10.1111/j.1365-
294X.2009.04384.x

22. Gultepe, M., U. Uzuner, K. Coskuncelebi, A.O. Beldiiz and S. Terzioglu. 2010. Internal transcribed
Spacer (ITS% pol morghism in the wild Primula (Primulaceae) taxa of Turkey. Turkish Journal of
Botany, 34(3): 147-157.

23.Haidari, P., A.A. Mehrabi and A.A. Nasrollah Ngjad Ghomi. 2014. Genetic Diversity of Balm
(Melissa Officinalis L.) Landraces and Genetic Relationship Within and Between Them using ITS
Markers. Journal of Crop Breeding, 6(13): 29-39.

24.Hall, T.A. Year. Published. BioEdit: a user-friendly biological sequence alignment editor and analysis

rogram for Windows 95/98/NT, pp. 95-98. In, Nucleic acids symposium series, 1999. [London]:
nformation Retrieval Ltd., c1979-c2000.

25. Hebert, P.D., A. Cywinska and S.L. Ball. 2003. Biological identifications through DNA barcodes.
Proceedin%s of the Royal Society of London B: Biological Sciences, 270: 313-321.

26. Hebert, P.D., S. Ratnasingham and J.R. de Waard. 2003. Barcoding animal life: cytochrome c oxidase
subunit 1 divergences among closely related species. Proceedings of the Royal Society of London B:
Biological Sciences, 270: S96-S99.

27.Koopman, W.J.,, E. Guetta, C.C. vandeWiel, B. Vosman and R.G. van den Berg. 1998. Phylogenetic
relationships among Lactuca (Asteraceae) species and related genera based on ITS-1 DNA sequences.
American Journal of Botany, 85(11): 1517-1530.

28.Lindgvigt, K. 1960. Cytogenetic studies in the serriola group of Lactuca. Hereditas. 46(1-2): 75-151.

29.Liu, F., Y. Hu, Q. Wang, H.M. Li, G.F. Gao, C.H. Liu and B. Zhu. 2014. Comparative genomic
analysis of Mycobacterium tuberculosis clinical isolates. BMC Genomics, 15(1): 469.
https.//doi.org/10.1186/1471-2164-15-469

30.Mehta, D. 2012. An Insight on Traditional System of Medicine in Pharmaceutical Industry, with
Pharmacological Profile Reporting on Devadaru and Indian Rhubarb: Vital to Pharmaceutical
Research Endeavor. Ethnopharmacology, 2012(4): 200-211.

31. Mikel, M.A. 2007. Genealogy of contemporary North American lettuce. HortScience, 42(3): 489-493.

32.Mousavi, S., R. Choukan, N. ahvand and A. Ghanbari. 2014. Genetic Diversity of Iranian Lettuce
Genotypes Based on RAPD Markers. Seed and Plant I mprovment Journal, 30(1): 115-131.

33.Pang, X., L. Shi, J. Song, X. Chen and S. Chen. 2013. Use of the potential DNA barcode ITS2 to
identify herbal materials. JNat Med, 67(3): 571-575.

34. Park, JH., Y.H. Kim, C.S. Ham, SEE. shin, H.J. Lee, K.S. Ko, J. Choi, G.H. Son and S.H. Park. 2018.
Molecular identification of forensically important calliphoridae and sarcophagidae species using ITS2
nucleotide sequences. Forensic Sci Int, 10: 28-41.1016/j.forsciint.2017.12.017

35. Parkin, E.J. and R.K. Butlin. 2004. Within-and between-individual sequence variation among ITS1
copies in the meadow grasshopper Chorthippus parallelus indicates frequent intrachromosomal gene
conversion. Molecular biology and evolution, 21(8): 1595-1601.
https://doi.org/10.1093/molbev/msh163

36. Patras, A., C.E. Luchian, M. Niculaua and V. Stoleru. 2013. Effects of some Abiotic Factors on
Brassica Oleracea Var. Capitata Sprouts. Bulletin of the University of Agricultural Sciences &
Veterinary Medicine Cluj-Napoca. Horticulture, 70(1): 172-179.

37.Perrier, X. and J.P. Jacquemoud-Collet. 2006. DARwin software http://darwin.cirad.fr/darwin
computer program, version By Perrier, X. and J. P. Jacquemoud-Collet,

38. Rodriguez-L anetty, M. 2003. Evolving lineages of Symbiodinium-like dinoflagellates based on ITS1
rDNA. Mol Phylogenet Evol, 28(1): 152-168. https://doi.org/10.1016/S1055-7903(03)00033-2.


http://dx.doi.org/10.29252/jcb.11.29.29
https://jcb.sanru.ac.ir/article-1-969-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-11-19 ]

[ DOI: 10.29252/jch.11.29.29 ]

YA ol o] (S 3 (ITSLA) (51 0xigh (cungig) il abold Sy JoSUge £95 (o) 0

39. Schultz, J. and M. Wolf. 2009. ITS2 sequence—structure analysis in phylogenetics: a how-to manual
for molecular systematics. Mol Phylogenet Evol, 52(2): 520-523.

40. Silva, S.R., R. Gibson, L. Adamec, Y. Dominguez and V.F. Miranda. 2018. Molecular phylogeny of
bladderworts: A wide approach of Utricularia (Lentibulariaceae) species relationships based on six
plastidial and nuclear DNA sequences. Mol Phylogenet Evol, 118: 244-264.

41.Sindhu, A., S.K. Tehlan and A. Chaudhury. 2017. Analysis of genetic diversity among medicinal
therapist Trigonella foenum-graecum L. genotypes through RAPD and SSR markers. Acta
Physiologiae Plantarum, 39(4): 100. 10.1007/s11738-017-2395-8.

42. Su?,)Z. and S. Chen. 2013. Identification of cortex herbs using the DNA barcode nrITS2. J Nat Med,
67(2): 296-302.

43. Tamura, K., G. Stecher, D. Peterson, A. Filipski and S. Kumar. 2013. MEGAG6: Molecular
Evolutionary Genetics Analysis version 6.0. Molecular biology and evolution, 30: 2725-2729. N

44.Uwai, S., N. Yotsukura, Y. Serisawa, D. Muraoka, M. Hiraoka and K. Kogame. 2006. Intraspecific
genetic dlver5|(tjy of Undaria pinnatifida in Japan, based on the mitochondrial cox3 gene and the ITS1
of nrDNA. Hydrobiologia, 553(1): 345-356. https://doi.org/10.1007/s10750-005-0883-0 )

45. Varela, E., J. Lima, A. Galdino, L.D.S. Pinto, W. Bezerra, E. Nunes, M. Alves and T. Grangeiro.
2004. Relationships in subtribe Diocleinae (Leguminosae; Papilionoideae) inferred from transcribed
spacer sequences from nuclear ribosomal DNA. Phytochemistry, 65(1): 59-69. doi:
10.1016/j.phytochem.2003.08.005.

46. White, T.J., T. Bruns, S. Lee and J. Taylor. 1990. Amplification and direct sequencing of fungal
gfgsgzrgal RNA genes for phylogenetics. PCR protocols: a guide to methods and applications, 18(1):

47.Wu, C.T., C.C. Hsieh, W.C. Lin, C.Y. Tang, C.H. Yang, Y.C. Huang and Y.J. Ko. 2013. Internal
transcribed spacer sequence-based identification and phylogenic relationshidp of I-Tiao-Gung
originating from Flemingia and Glycine (Leguminosae) in Taiwan. Journal of food and drug analysis,
21(4): 356-362. doi: 10.1016/j.jfda.2013.08.002.

48. Zarea, M., B. Fakheri and S. Farokhzadeh. 2016. Effect of Salinity on Morphological Characteristics
of Lettuce Genotypes (Lactuca Sativa L.) Journal of Horticultural Science, 30(3();: 457-468 (In Farsi
with Abstract English).


http://dx.doi.org/10.29252/jcb.11.29.29
https://jcb.sanru.ac.ir/article-1-969-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-11-19 ]

[ DOI: 10.29252/jch.11.29.29 ]

Journal of Crop Breeding Vol. 11, NO 29, SPING 2019 .......ouiuiiit ittt et et e e e et e e e et e e et e e e e eet e eeaeeieeaenns 39

Study of the Molecular Diversity of Internal Transcribed Spacer Region (1TS1.4)
in Some L ettuce Genotypes

Zahra Jomeh Ghasem Abadi?, Baratali Fakheri? and Bahman Fazeli-Nasab?®

1 and 2- M.Sc. Student and Professor, Department of Plant Breeding and Biotechnology, Faculty of Agriculture,
University of Zabol
3- Faculty Member, Research Department of Agronomy and Plant Breeding, Agricultural Research Institute,
University of Zabol, Zabol, Iran, (Corresponding author: Bfazeli @uoz.ac.ir)
Received: May 21, 2017 Accepted: August 25, 2018

Abstract

Lettuce is belong to the Cichorium family with leaf consumption, Annua cold weather
plants and rich in minerals, vitamins and nutrients. The aim of the present study was to evaluate
the genetic diversity of 15 varieties and lettuce populations using the ITS area. Sequence quality
was evaluated using Chromas 2.1.1 software, aligned by MegAlign 5 software and then
similarity matrix and dendrogram of phylogenic relationships of Lettuce sequences were
conducted using Mega 6 software. Also, a comparison was conducted among the lettuce were
used in this research and other plants of the Asteraceae genus family (presented on NCBI site).
The numerical value of the ratio (dN/dS) was 0.015, which indicates a pure selection in the
examined gene and has not caused any key changes. Cluster analysis split the different
genotypes of lettuce into 3 groups and could not differentiate by geographical location but it
could separate the lettuce of this research and other plants from different species of the
Asteraceae family related by NCBI. Therefore, it can be concluded that ITS can be a suitable
tool for genetic evaluations among genus and among species. The inability of ITS marker to
separate the intra-species of populations it could be because dN/dS was less than and a small
number of deletion and insertion sites (376 out of 1551 positions) indicating low variation
between different genotypes and populations. Considering that the Initia origin of the plantsis
belong to the centers that are most diverse and because varzaneh Lettuce populations of Isfahan
have the most varieties, as a result, it is necessary to pay more attention to the Varzaneh region
of Isfahan to collection of lettuce germplasms for breeding programs.
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