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Introduction

Abstract

This study was carried out to investigate the cultivar identification of some
grape cultivated in Duhok region using SSR (simple sequence repeat) DNA
markers. Identification the cultivars is often difficult especially in the early
stage of plant age and closely related cultivars, thus the DNA fingerprinting
resolve the cultivars distinguish which are not influenced by the
environment and easy detecting methods. However, using SSR markers to
discriminate grapes cultivars are not enough. In this study nine primer pairs
were selected for fingerprinting 38 grape cultivars. The Phylogenetic
analysis reveal the genetic relationship of the grape cultivars to two g
distinguished groups, each group divided in subgroups. Darwin software
used to construct a dendrogram UPGMA cluster from the 9 SSR loci.
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In the recent years the Simple sequence repeat (SSR) markers have been increasingly used in DNA
fingerprinting, characterization of stock and rootstock varieties, evaluation of genetic variability,
pedigree studies and genetic mapping in grape plants (Riaz et al.2004, Ortiz et al, 2004;
Dzhambazova et al., 2007; Riaz et al., 2008; Schuck et al., 2009; Vargas et al., 2009)

Considering that the knowledge about the genetic diversity of specie movides subsidies to a
breeding program, this study aimed to confirm the identity and estimate the genetic diversity
among ten grapevine cultivars using eight microsatellite markers.

The present study was conducted to assessment of genetic variability some grape cultivars using
SSRs markers cultivated in Duhok governorates.

Materials and Methods

The present study was conducted to assessment of genetic variability some grape cultivars using
SSRs markers cultivated in Duhok governorates.
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the molecular analyses were conducted in Scientific Research Center\ College of Science,
University of Duhok. The total DNA was extracted from 3 gm fresh of young leaves, according to
(Weigand et al 1993).

Nine pairs of microsatellite primers were analyzed, and sequences are described in (Cipriani et
al. 1999), the names and the sequences of these primers are shown in Table (1). The amplification
reactions were conducted in a thermocycler in a 25 mL volume containing 10 mmol L-! Tris-HCI
pH 9.0, 50 mmol L-1KCl, 1.5 mmol Lt MgCl; 0.2 mmol L1 of each dNTP, 0.2 mmol L1 of each
primer, 0.1U Taq polymerase (Pharmacia) and 50 ng genomic DNA.

Primers names Sequences
VrZAG21 (F) 5’-TCA TTC ACT CAC TGC ATT CAT CGG C -3’
(R) 5’- GGG GCT ACT CCA AAG TCAGTT CTT G -3’
VrZAG47 (F) 5’- GGT CTG AAT ACATCC GTAAGT ATAT -3
(R) 5’- ACG GTG TGC TCT CAT TGT CAT TGA C -3’
VrZAG62 (F) 5’- GGT GAA ATG GGC ACC GAACACACGC-3’
(R) 5’- CCATGT CTC TCC TCA GCT TCT CAG C -3’
VrZAG79 (F) 5’- AGA TTG TGG AGG AGG GAA CAAACCG -3’
(R) 5°- TGC CCC CAT TTT CAAACT CCCTTCC -3’
VVMD8-cjvh (F) 5’- CCAGTG TGG GTC ACT TGT GT -3’
(R) 5- GGA TCA CCT ACAGACAGTCCAA -3
VVIN74-cjvh2 (F) 5’- TGG CAT AAC TTT GAT GGG TAA A -3’
(R)5’-GTCACCCTT GTT TCA CTC CAGTA -3’
RUN1 MG (F) 5’- ATA AAG CTC TTC GTA TAA AT -3’
(R) 5’- CGA TAT GTG CTG ACCCACA -3’
MrRUN1 (F) 5’- CCT GAA GCG GAAATT CTC AG -3’
(R) 5’- TGC ATG GAA ATC ACAAGCATCT -3
VrZAG25 (F) 5°- CTC CAC TTC ACA TCA CAT GGC ATG C -3’

(R) 5’-CGG CCAACATTT ACT CAT CTCTCCC -3’

The program used in the PCR reactions consisted of one cycle at 95°C for 5 min, 35 cycles at 94°C
for 45 s; variant depend on the primer annealing temperature for 45 s and 72°C for 45 s, followed
by a final cycle at 72°C for 8 min.

The products of SSR amplification visualized in the gel were recorded and the molecular weight
were measured. To visualize the way cultivars were grouped, the dendrogram was prepared using
the Unweighted Pair Group Mean Average method (UPGMA), using Darwin program software

Results and Discussion

Nine primer pairs were selected for fingerprinting All the 39 samples were successfully amplified
using theSSR primers.The Phylogenetic analysis reveal the genetic relationship of the grape
cultivars to two g distinguished groups, each group divided in subgroups as shown in Figure (1).
Darwin software used to construct a dendrogram UPGMA cluster from the 9 SSR loci.



Avesta Mohammed Ali, / Afr.].Bio.Sc. 6(8) (2024) 261-264 Page 1056 of 3

sistmish xatinok
4 Sadani

+Shate hindl
SGawker hate
achav @

ofash mew
e2aytoni

= Ashger basrah
edoshani

~Payid
ehishenish2
erishmish 1
«T fishak
«Tahin
«Haft bar
<Daytamond
+Bagerat 2
~e¥lshmeish )
| - +Miskat aswad
*rasoll
«Shemant
ekamal
Hitnars
oflash min
sciraninhi
shujazi
o Tartd
orijazi spa
eMinats
sbayzawi kabeb
aMost bis
yhirkirena
sDaladh

esalm

The results of clustering indicated that the grape cultivars could be distinguished clearly using
SSR markers. The SSR marker consider an efficient technology to fingerprinting and molecular
characterization of organism, especially in plant species. The present study analyzed of nine SSR
primers in genomes of grape cultivated. sing SSR markers as a tool for genetic mapping, cultivars
identification, genetic diversity investigations, parentage analysis, as well as molecular
fingerprint construction are highly accepted throughout the world. The SSR analysis data
reported here might provide worthy information for further grape protection, exploitation and
utility, grape selection and breeding research in the whole world. Moreover, the established SSR
data could enable researchers to preserve the valuable genetic cultivars for variety improvement,
offer reference for the future studies on grape cultivars. (Dong et al., 2018).

References

Cipriani, G., Lot, G., Huang, W. G., Marrazzo, M. T, Peterlunger, E., & Testolin, R. (1999). AC/GT and
AG/CT microsatellite repeats in peach [Prunus persica (L) Batsch]: isolation,
characterisation and cross-species amplification in Prunus. Theoretical and Applied
Genetics, 99, 65-72.

De Oliveira Collet, S. A., Collet, M. A,, & Maria de Fatima, P. S. (2005). Differential gene expression
for isozymes in somatic mutants of Vitis vinifera L.(Vitaceae). Biochemical Systematics
and Ecology, 33(7), 691-703.

Dong, Z., Liu, W,, Li, X,, Tan, W,, Zhao, Q., Wang, M., ... & Tang, X. (2018). Genetic relationships of 34
grapevine varieties and construction of molecular fingerprints by SSR
markers. Biotechnology & Biotechnological Equipment, 32(4), 942-950.

Dzhambazova, T, Hvarleva, T, Hadjinicoli, A., Tsvetkov, 1., Atanassov, A., & Atanassov, 1. (2007).
Characterization of grapevine rootstocks using microsatelite markers. Biotechnology &
Biotechnological Equipment, 21(1), 58-62.

Maria Ortiz, ]., Pedro Martin, ., Borrego, J., Chavez, ]., Rodriguez, 1., Mufioz, G., & Cabello, F. (2004).
Molecular and morphological characterization of a Vitis gene bank for the establishment
of a base collection. Genetic Resources and Crop Evolution, 51, 403-409.

Riaz, S., Dangl, G. S., Edwards, K. ]., & Meredith, C. P. (2004). A microsatellite marker based
framework linkage map of Vitis vinifera L. Theoretical and Applied Genetics, 108, 864-
872.

Riaz, S., Tenscher, A. C., Smith, B. P, Ng, D. A., & Walker, M. A. (2008). Use of SSR markers to assess
identity, pedigree, and diversity of cultivated muscadine grapes. Journal of the American
Society for Horticultural Science, 133(4), 559-568.

Schuck, M. R,, Moreira, FE. M., Guerra, M. P, Voltolini, ]. A,, Grando, M. S., & Silva, A. L. D. (2009).
Molecular characterization of grapevine from Santa Catarina, Brazil, using microsatellite
markers. Pesquisa Agropecudria Brasileira, 44, 487-495.



Avesta Mohammed Ali, / Afr.].Bio.Sc. 6(8) (2024) 261-264 Page 1057 of 3

Schuck, M. R., Moreira, E. M., Guerra, M. P, Voltolini, ]. A,, Grando, M. S., & Silva, A. L. D. (2009).
Molecular characterization of grapevine from Santa Catarina, Brazil, using microsatellite
markers. Pesquisa Agropecudria Brasileira, 44, 487-495.

Vargas, A. M., de Andrés, M. T, Borrego, ]., & Ibafiez, ]. (2009). Pedigrees of fifty table-grape
cultivars. American Journal of Enology and Viticulture, 60(4), 525-532.

Weigand, F,, Baum, M., & Udupa, S. (1993). DNA molecular marker techniques. Technical Manual
No. 20: ICARDA.



