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Objective

To develop a simple and cheap genomic testing method to quantify the Results and Discussion

DNA from the pollen of Jarrah (E.marginata) and Marri (C.calophylla) in A total of 45 unique sequences of TOP0O6 fragment T6_9Fb10R were
varietal honey. generated from 64 plant DNAs. Analysis of these sequences showed the

P : ¢ O : T6_9Fb10R region was variable between plant species and that the
rOJEC verview similarity of sequence was greater within families, as shown in the

Validation of the varietal content of honey is traditionally performed by ohylogenetic tree below (Figure 2). The size variation(185bp-399bp) of
palynology, a difficult, specialised process of identifying species-specific the region between species was small enough to allow the amplicon to
pollens in honey by microscopy. We aimed to develop a DNA test to be used in a gPCR assay. Analysis of amplification reactions with mixed
complement this process. We believe, using methods that target DNA sequences by NGS showed the sample species content could be
Barcodes; short genetic markers that identify an organism as belonging to determined by the variations of the T6_9Fb10R region and that the
a particular species, we can create quantitative Polymerase Chain Reaction region showed multiple alleles in the same plant.

(gPCR) assays for both unique species and total plant DNA in honey. These
two assays will be used to provide a relative quantity of the specific

Polygalaceae: Comesperma virgatum
Fabaceae: Gastrolobium bilobum

species in the honey. We had to first develop a generic plant assay from a Fabaceae: G”*‘*:‘;:””:r;”"p
highly conserved region of DNA that would allow amplification in all plant Myrtaceae: Babingtonia camphorosmae
. . . —— Myrtaceae: Leptospermum erubescens
species used for pollen collection by bees. Selecting a conserved DNA ‘Myrtaceae: Kunzea glabrescens
. . cCre . . . . — Myrtaceae: Kunzea recurva
region is difficult due to the intrinsic nature of plant species to Myrtaceae: Corymbia calophylla
. . . . Myrtaceae: Carymbia ficifolia
spontaneously duplicate or delete genes, or to duplicate their entire L Mvrtacenc: Corymbia calophyla
Myrtaceae: Corymbia calophylla

genome. After a substantial literature search, Topoisomerase 6(TOPO6),
was found to be a potential candidate. The region chosen had the oyraceas: Eucolyptus Ll
properties of a low-copy nuclear gene with highly conserved regions of | Myrtaceae: Eucalyptus marginata
both sequence and sequence length. | Nrtoneoc: Evcalpptun morsiets

|M‘5.'F|ZEEEEE: Eucalyptus occidentalis
Myrtaceae: Eucalyptus utilis

Myrtaceae: Eucalyptus marginata
Myrtaceae: Eucalyptus marginata

Materials and Methods e sk e
oS Three sets of degenerative primers were amiaceae: Thymus wigaris
9 A ] —— Brassicaceae: Tropaelum majus
? designed from data generated by Blattner - Geraniaceae: Pelargonium
[Plant material . . . | Polygonaceae: Antignon leptopus
collection (2016)’ Wlth ad Iength criteria Of abOUt Polygonaceae: Passiflora edulis
" . . Asteraceae: Hypochaeris glabra
VYWY 200bp, a fragment of appropriate size for : Asteraceae: Hypochaeris radicata
qDL',V;\,,Z)}fCerK" andl fUture use In d qPCR mEthOd Iridaceae: Orthrosanthus laxus ftersceas: Jocobaca maritima
Primers were tested across several plant and | illeniaceae: Hibbertia huegelii
. — Dilleniaceae: Hibbertia acerosa
honey DNAs. One of the three regions, B P—Di"eniace;& Hf‘bbmﬁ
== ] roteaceae: Persoonia elliptica
Ampifficotion T6_9Fb10R, produced consistently |_{Proteaceae: Persooni :g;:
rimers o o . roteaceae. Fersaomna iongiiyona
- SUCCGSSfUl ampl|f|cat|0n5 i Proteaceae: Grevillea robusta
— Amplicons for the T6 9Fb10R region were [ jroteaceae: Srevliea
et sequenced by SANGER sequencing across a {{FF:E:E:::_:EE::EE
sample cleanu . . )
W,-th"AMPWeb"eadJ library of DNAs isolated from plants

Figure 2. Phylogenetic tree of T6_9Fb10R region in Honey collection area species

| ‘I collected from honey collection regions
=7 these included samples of Marri and Jarrah. Future work
FZ;’,‘J’Sﬁced Amplicons generated from samples with The next stage is the work up of the gPCR assay in order to quantify total
products . . . . .
T mixed template DNA were analysed by Next plant DNA within a sample. This includes development of a total plant
il Generation Sequencing on an lllumina DNA standard and reference standard from pure species DNA. In parallel
ean seauences Mixed template : . . .
e (q/;,’nd Miseq. we will build a database of sequences from several plant species across
Geneious into NGS libraries . . . . . . .
Sequence data was analysed and a multiple families, including Marri and Jarrah using Genotyping by
phylogenetic tree was generated in Sequencing methodology which should allow us to identify regions for
Fi“;‘?ﬁi’ﬁ?‘,’,’,’””'s"ra GENEIOUS Version 6. these plants for the species-specific qPCR assays. (In progress)
Geneious
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