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1. Japanese Knotweed; An invasive Species 4. First Generation Analogues
Fallopia japonica (Houtt.) Ronse Decr. (Japanese Knotweed) is a rhizomatous, o oH
) h \\/\/©/
perennial geophyte, native to Japan, originally introduced mid-nineteenth Bromide Analogue NS
Alkyne Analogue
century to the UK and USA as an ornamental plant.! It is highly invasive in most OH ' Y
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European countries including Ireland. ! To date only female plants have been S
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reported in Ireland.? The major cause of spread is by deliberate or accidental (5/3‘0/\/\@\
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movement of rhizome fragments or cut stems.? Japanese knotweed has ﬁ\/\/@
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economic and ecological impacts in Ireland.? In invasive regions it outcompetes Epoxide Analogue
native plants for sunlight.? Production of secondary products with allochemical 5. Synthesis of a Tosyl Analogue
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properties, alter the mineral availability in soil which leads to suppression of the W TBDMSCI, Imidazole /@/\/KOH
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growth or fithess of native plants.> The rhizomes penetrate foundations and O Ik Al 13 5 Slo
76.41 %

asphalt, and damage riparian structures including flood defence systems.*

Current methods involve the repeated use of glyphosate, a systemic herbicide,

NHS, EDC, DMF, HOAt si-° o NaBH,, DMF
which has been categorised as a 2A probable carcinogen to humans by the - /N o o\)i/> ------------- >
t, Ar, 14 H i 0°C, 5 min
International Agency for Research on Cancer (IARC). ® The aim of this project is O 0
to synthesize inhibitory analogues of the enzyme substrate and to investigate if
Inhibiting resveratrol production affects the invasiveness of Japanese Knotweed o J< Pyridine \©\ o
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when exposed to biological controls. Specific species of Fungi and psyllids that HO\/\/©/ N 0°C, 16 H O /\/\©\ \./
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are natural enemies of the plant in Japan and not found in invasive regions have

been suggested as potential biological controls.3.’
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Resveratrol synthase is a member of the type Ill polyketide synthase (PKS) family of RT, Ar. 14 hrs
. . : . : . . 1 76.41% THF |-
enzymes.® Resveratrol is a phytoalexin; a chemical produced in certain plant species ' e
Sodium Borohydride
as part of a defence mechanism in response to biotic and abiotic stimuli including; RT. Ar. 3 hrs
UV irradiation, mechanical stresses, heat stimuli and pathogen infections.® Y

Resveratrol synthases contains a conserved Cys-His-Asn catalytic triad.®

7.Future Work
Future work should focus on the synthesis of epoxide, aldehyde and alkyne

analogues of P-Coumaric acid. Synthesis of second generation analogues would

. Include the CoA part of the molecule to improve specificity. Biological evaluation of
Phe265

STS-apo the inhibitors should include kinetic studies.
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Crystal structure of A. hypogae STS showing resveratrol in the active site.’ 8. Acknowledgements

We thank the Laidlaw Undergraduate Research and Leadership Programme for
funding for this project.

’ .,

O
=
0p)

9. References

(@ ( CYS [1] Shaw, R. H., Tanner, R., Djeddour, D. & Cortat, G. Classical biological control of Fallopia japonica in the
HIS - g United Kingdom - lessons for Europe. Weed Res. 51, 552-558 (2011). [2] Kelly, J., Maguire, C. M., Cosgrove, P.

HIS \g J. & Muir, R. A. Best Practice Management Guidelines: Japanese knotweed: Fallopia japonica. NIEA NPWS
HN™ Y ltj’H~\\ 1 Invasive Species Irel. 1-8 (2015). [3] Baars, J. R. Classical biological control for the management of alien

R . )\ CoA HN™ SN-H invasive plants in Ireland. Biol. Environ. 111, (2011). [4] Stout, J. C. Plant Invasions: Their Threats in an Irish

Context. Biol. Environ. Proc. R. Irish Acad. 111B, 135-141 (2011). [5] Murrell, C. et al. Invasive knotweed
g affects native plants through allelopathy. Am. J. Bot. 98, 38—43 (2011). [6] Guyton, K. Z. et al. Carcinogenicity

o
/ O . - - - -
ASN/\V// ASN/Y of tetrachlorvinphos, parathion, malathion, diazinon, and glyphosate. Lancet Oncol. 16, 490-491 (2015). [7]
HN\H

HN. .7

H Kurose, D. et al. Systematics of Mycosphaerella species associated with the invasive weed Fallopia japonica,

including the potential biological control agent M. polygoni-cuspidati. Mycoscience 50, 179-189 (2009). [8]

Nucleophilic attack of P-Coumaryl CoA substrate by catalytic cysteine residue. Hasan, M. M., Cha, M., Bajpai, V. K. & Baek, K. H. Production of a major stilbene phytoalexin, resveratrol in

Followed by chain lengthening via successive condensation of 3 acetyl units, derived peanut (Arachis hypogaea) and peanut products: A mini review. Reviews in Environmental Science and

from the decarboxylation of malonyl CoA, with a CoA tethered phenyl propanoic Biotechnology 12, 209-221 (2013). [9] Shomura, Y. et al. Crystal structure of stilbene synthase from Arachis

. , hypogaea. Proteins Struct. Funct. Genet. 60, 803—806 (2005). [10] Austin, M. B., Bowman, M. E., Ferrer, J.-L.,
starter molecule to form a linear polyketide follows.1® A subsequent C2 to C7

schroder, J. & Noel, J. P. An Aldol Switch Discovered in Stilbene Synthases Mediates Cyclization Specificity of

. . 10
iIntramolecular aldol condensation produces Resveratrol. Type lll Polyketide Synthases. Chem. Biol, 11, 1179-1194 (2004).



