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Abstract

Broccoli (Brassica oleracea var. italica) belongs to the Brassicaceae family
and is one of the most important cruciferous vegetables. It has gained
popularity as it has distinct genotypes with high glucosinolate
concentrations which have positive potential in cancer treatment. In this
study, the effects of different concentrations of various elicitors; Zinc
Sulfate (ZnSO,), Copper Sulfate (CuSO,4), methyl jasmonate (MeJA) and
salicylic acid (SA) on the production of sulforaphane in broccoli 7-days old
seedlings and hairy roots has been studied. Real time PCR was used to
quantify myrosinase gene expression associated with sulforaphane
production. In addition, the anti-cancer activity of sulforaphane treatments
on the breast cancer cell line MDA-MB-231 were also evaluated and the
transcription levels of apoptosis associated genes were determined. The
results showed that higher amounts of sulforaphane were produced in
broccoli seedlings at 8 uM ZnSO4 and 16 puM CuSOQO, after 8 hrs of
elicitation and at 80 uM SA and 40 uM of MeJA after 24 hrs of elicitation.
In treated hairy root cultures, sulforaphane scored the higher amounts at 16
MM ZnSO, and 4 uM CuSOQq after 16 hrs of elicitation and 80 uM SA and
40 pM of MeJA after 24 hrs of elicitation. Increased production of
sulforaphane was mostly associated with over-expression of the myrosinase
(MY) gene. The results of the cytotoxicity showed that, sulforaphane extract
obtained from broccoli seedlings treated with MeJA has higher inhibitory
effect on the breast cancer cell line MDA-MB-231 than sulforaphane extract
obtained from broccoli seedlings treated with other elicitors. The inhibitory
effect increased by using purified sulforaphane. whereas sulforaphane
extract obtained from broccoli hairy roots treated with CuSO, showed
higher inhibitory effect on the breast cancer cell line MDA-MB-231 than
sulforaphane extract obtained from broccoli hairy roots treated with other
elicitors. All sulforaphane treatments down-regulated the transcription of the
antiapoptotic gene Bcl-2, while up-regulating the proapoptotic genes Bax,
caspase-3, caspase-8 and caspase-9. In conclusion, increased sulforaphane
production is possible with the used elicitors and an increase in its anti-
cancer activity against the breast cancer cell line MDA-MB-231 is improved
by its purifications in seedlings. Sulforaphane down-regulated the
transcription of the antiapoptotic gene Bcl-2, while up-regulating the
proapoptotic genes.
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