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>3B-HSD in Digitalis nervosa
TCAATTCCTCTAGACTAGATCTAATTAAACAGT TTATATGT TATTGACAGGT TGGAGGG
TAAAGT GGCAAT CAT CACCGGAGCCGCTAGCGGCAT CGGCGAGGAGACGGCAAGATTGT
TCGTGGAGCATGGCGCCTCAGT GGT GGT GGCGGACGT CCAGGACGAAT TGGGGECGCCAG
GTCGTCGCTTCCGTAAACT CTGACGACAAGATAAGT TACTACCACT GCGACGT CAGAGA
TGAAAAACAAGT GGCGGCCACCGT CCGCTACGCGGT GGAGAAATACGGGCGCCTCGACA
TCATGCT GAGCAACGCCGGAGT CTTCGGGGCCTTGATGACGAACGTAATCGATCTCGAC
ATGGTTGACTTTGAAAATGTAT TGGCGACTAACGT GCGCGGAGT TGCCAACACTATAAA
GCACGCGGCACGAGCCAT GGT GGAGGGGAAGGT CAAGGGGT CCATCATTTGCACCGCCA
GCGT GTCGGCGAGCCT TGGAGGCATGGGECCCGCCCGCTTACACGGECTTCCAAACACGCC
GTCCTGGGCCTAGT CAAGGGCGCT TGCGCCGAGT TGGGGGET GCACGGGATCCGAGT CAA
CTCGGTGGCGCCGTACGGT GT GGCGACCCCGAT GCCGT GCAGT GCTTACGGAATGACAC
CGAGT CAGAT GGAGGAGGCCAATAACT CCAGGGCTAACTTGAAGGGGGTGGTTTTGAAG
GCTAAGCACGTAGCTGAGGCGGCTCTCTTCTTGGCTTCCGATGAGTCGGCTTATGTCAG
TGGACAAAACTTGGCTGTAGACGGCGGCTTCA

0" a Y cux 3 3BHD o5 Iy e ¥ JS2

ba S L L Digitalisnervosa &8 5 sud Jas S5 ans -0 Jsi>

S5 o 5 Ao e JS o - JURWE E ool Sl 1o o Fd 05l
D'g'taégﬂ]g{‘;gaédrgRNA’ 1424 1424 100% 0.0 99% AY844960.1
Dﬂ%}ﬁg Sjanata, 1413 1413 98% 0.0 100% DQ466890.1
Digitalislanata , mRNA 1413 1413 100% 0.0 99% AJ345026.1
Digitalisthaps, complete ;365 1365 98% 0.0 99% AY789452.1
Digictj‘#]glg?é‘gg'sora' 1338 1338 98% 0.0 98% AY789450.1
Digggg%rgé‘é%?ea' 1336 1336 100% 0.0 98% KM406483.1
Digiég'gp?&ag‘gglora' 1327 1327 98% 0.0 98% AY789449.1
Digcgﬂ:jg‘:rcgas”a’ 1271 1271 98% 0.0 97% AY844959.1
Digggg%{gé‘é%g‘ea' 1254 1254 98% 0.0 96% AY789451.1
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Abstract

Foxglove plants are important sources of medicina cardiac glycosides compounds such as
digoxin and digitoxin, which are used for treatment of congestive heart failure and cardiac
arrhythmia. Digitalis has several valuable species but the only species native to Iran is digitalis
nervosa. Considering the importance of study on native plants in order to be used in
pharmaceutical industry this research was carried out. One of the key genes in the biosynthesis
of digitalis cardenolide in plants is 33-HSD, which encodes the enzyme 33-HSD with important
rolein early stage of the cardenolide biosynthesis pathway. Purpose of the present study was to
determine nucleotide sequence of 3B-HSD, phylogenetic analyses and its expression under
influence of salicylic acid and methyl jasmonate elicitors in different tissues. Results revealed
that a sequence encoding the enzyme show very close affinity to Digitalis lanata. In addition
expression pattern of 33-HSD in the transcript level revealed that a significant expression level
was detected in leaf tissue, and also under treatment of methyl jasmonate and salicylic acid the
expression level raised. Findings of our study could be used to increase cardenolide through
metabolic engineering and genetic manipulation.

Key words: Cardiac glycosides, foxglove, methyl jasmonate, sdlicylic acid, A5-3p-
hydroxysteroid dehydrogenase.



