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ABSTRACT

Name: Demiana Badry Helmy Hanna

Title of the thesis: Comparative studies on carrot virus Y affecting
Umberlliferae plants in Egypt.

Degree: Master of Science Thesis, Chemistry Department, Faculty of Science —
Cairo University, 2010.

Carrot virus Y (CarVY) is a newly described potyvirus that causes a foliar and root disease in
carrots in Egypt and several countries which seriously diminishes yield and quality. CarVY was
isolated from naturally infected carrot plants showing symptoms suspected to be caused by viral
infection. The isolated virus was biologically purified from single local lesion which is formed on
Chenopodium quinoa plant. The isolated virus was able to infect four indicator plant species
(Chenopodium quinoa, Chenopodium amaranticolor, Nicotiana tabacum, Nicotiana glutinosa). The
virus was transmitted to the indicator piants by mechanical transmission. Negative staining
technique using electron microscope revealed that CarVY had filamentous flexuous shape typical of
ponviruses. ldentification of the virus using electron microscope revealed the existence of several
cytopathological changes in the infected carrot plant celis. Serological methods such as double
antibody sandwich—enzyme linked immunosorbent assay (DAS-ELISA) gave positive results with
CarVY- infected plants in Egypt using specific antibody for CarVY. Chemical analyses were done
on both of healthy and infected carrot roots to determine the effects of CarVY on the nutrient
content of carrot roots. CarVY increased the amount of dry weight and decreased the amount of
moisture, total ash, total carbohydrates, total fibers, vitamin C, B-carotene, vitamin A and the

- minerals of K, Mg, Na, P and Ca in infected carrot roots as compared with the healthy carrot roots.

Molecular methods such as reverse transcription-polymerase chain reaction (RT-PCR) was
used to amplify a 335 bp cDNA fragment from infected plant using degenerate oligonucleotide
primer specific for potyviruses group. The amplified cDNA was cloned, sequenced and aligned with
other CarVY isolates in GenBank. Partial nucleotide sequence analysis of the 335 bp amplified
(GenBank Accession No. GQ148776) from the Egyptian isolate of CarVY coat protein gene
exhibited a homology with CarVY isolates from Australia. The highest nucleotide identity was 84%
with CarVY Australian isolate with GenBank Accession No. AF203537.

Key words: Carrot, Carrot virus Y (CarVY), Isolation, Mode of transmission, Cytopathological
changes, DAS-ELISA, RT-PCR, Cloning, Sequencing.
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