JISE) aamd aladiinly LG o) cil CiliaY A Jad) Cia 53l
il aiadlls Lalid) 53 jial) cufagials gl
Alas )
Gira e iy gy )
) )
B_las dada (p daa L2

A A Gl el

aliiuall
al (@3 e aa g 485l ol T Ol sl G a5 Glas e e Ay ) by g Syl
Az b Aladll 4yl @l 8 L ey Aals AVaua LS je gl ol Gl
Cliall 8 sl Kyl ol Gl ki vincristine s vinblastine
Ota_pall Baliaall o) gall 238 (e ddline CilaaS AU Gl G L dkasS sl 5 Aas ol ganadl)
U )l Jie dn gl ) sall s 3 (ailiad o daing Glia¥) A58 paais Cina i
Ay padl) Als yall a5 dal)l Gl 13 Clage abaze (8 (Jls 6l e sl cpel
8 LSS GlaY) S oy o desiall (e Y Slgiaa) oLl 5 € A b Gy Lae
ST Bgiges gl 0S5 ALy Ak skl Al eds Ciada clig) Al all o2
JEal ami e il Laloy) Je aoldl dadl Jelad aladiul &8 Chuaill
Jal e i < 5 sSE AN o) peadll a8 83 el ol gl gl
Al gl @l e il Al S (55 ) aeall ALLL 23 i Sall Casa s
e Jratia JS4 Al @Olddl) ddial o il & fllumina HiSeq 2000 e
Jil @l pmie dulyn Ll (KC561139) ¢l padll 3aiudlll oas yall 4 sual)
8 paall 33 jdall Clagi oS oil) JIKET aaad (e laae il G yedal B jiall Culag oS sl
3adall il € il JIKET 2am3 eay o3 s dileaYl Apldll Giluall JS Cauall
saiudlll o sia A heteroplasmy 4ok 3Lkl XS 13a g calldl aiall Jab
Aaalil) &y ) Cladlall aladin) 3 dad o5 Gaiadll 1 jig B ) 13 b gl puadll
alial) (§gia dlan s Ay i) el (WSl Gl dualadl 4806l sl Chna g A
3 _jdall g oIS sail) JISET aaed alasiinly bl Hall (e 2 all el o) Woagl Sy 4dld ol
Ay gl) s CiliaY el Caaa sill 3153l ol i oS gilally Aalal)



Molecular Characterization of Catharanthus
roseus Varieties Using Chloroplast SNPs

By
Areej Adel Saeedi

Supervised by
Dr. Ahmed Mohammed Emara
Dr. Thana Khalid Khan

ABSTRACT

Catharanthus roseus is a widespread ornamental plant due to its
glamorous flowers colors. More importantly, it is a medicinal plant that
produces pharmaceutical compounds including the powerful species-
specific antitumor drugs, vinblastine and vincristine. Varieties of C.
roseus show differences in their physiological and biochemical
characteristics including the production of dissimilar amounts of these
antitumor drugs. Characterization and identification of varieties depend
on flowers morphological characteristics such as petals and flowers eyes
colors. However, most of this medicinal plant sales are carried out at the
vegetative stage, causing a major obstacle for consumers since it is
impossible for varieties to be morphologically characterized at this stage.
Therefore, this study was designed to develop alternative faster and more
reliable method for characterization. High-throughput next generation
sequencing was utilized to detect chloroplast SNPs that are unique to
each variety for molecular characterization. Total DNA of eight C. roseus
varieties was sequenced by using Illumina HiSeq 2000 platform. Resulted
sequences for each variety were aligned separately to the chloroplast
reference genome (KC561139), followed by examining SNPs variants.
The results identified unique SNPs for all eight varieties. In addition,
intra-varietal SNPs were detected confirming the applicability of the
heteroplasmy theory in chloroplast genome of this species. This
investigation might provide valuable insights into the utilization of the
resulted molecular markers in germplasm identification, breeding
programs and cultivar-right protection. Finally, further studies could also



be conducted using mitochondrial or nuclear SNPs for molecular
characterization of C. roseus varieties.



