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DNA - To monitor environmental, agricultural and public health outcomes

(Thomsen & Willerslev 2015)

Bioinformatics and analysis

Next Generation Sequencing

DNA extraction &
library preparation

Environmental samples
* Soil

Leaves

Pollen

Air

Human skin & nose

What we may want to know?

Who is present in a
sample?

How do samples
compare?
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What is the role of
these taxa?
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Secure crop pollination through revegetation

AgriFutures’
Securing

Pollination

Apple, Canola, Almonds,
Lucerne

* Pollinator assessment

* What bees pollinate crops? Honey-Native
* What native plants support them?
* When should they flower? Competition?

* DNA Barcoding

* Develop barcodes to identify pollen and bees

* DNA Metabarcoding

* Harvest pollen to identify host plants and ID bees
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Dramatic increase in data we can gain
from specimens... Lt v
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127 LNOTAGACGTG + CGGTTGTT

115 2MBTAGACETC HCCETTCTT, ~ 200 million sequences
[T [TV 3011 b|”|0n baSES
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120 2:N.0:TACACCTC + CCCTTETT

Qualiey scores 7

122 LN.O-TAGACCTGC + CCCTTCTT
Quatey scores TTITITHOIL

T . For same cost (~$100 p sample):
Py = *  We could do 2-3000 bp

¥ * i ¥ i with Sanger sequencing
Now we get:

* 10s of thousands of bp

* 70% of Chloroplast

* All traditional barcoding
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State Herbarium
of South Australia

MyBait probe design

* Used available transcriptomic and
genomic resources @ 1KP |
* Mapped Eucalyptus leucoxylon
transcriptome sequence to the
Arabidopsis thaliana genome
* Genes with >85% mapping similarity
* Select only single copy loci in reference
genomes (cf. 60 spp on Phytozome)
* 760 genes found
* 30 nuclear gene regions selected for
first trial with exons and intron regions

© D. Nicolle

Eucalyptus leucoxylon transcriptome
e




23/08/2018

ZU‘IUUU lU.IUBU EU.:WU EU‘IUUU IDDiUUD 1ID.|GUII HDiDDﬂ
trnM-AUG,
trnM-AUG|
psbT
rpI36
infA,
psbH L trnR-CGU
pl22 | ftrnL-CUA
wrnW-UGG rpllé4, rrn4.5
psbD trnP-C rps1lf| ‘ s
psbD psal rpll6; ndhE;
trnG-GGC pst sbL rps8; | psaC
trnC-UGC pshj. pelD ycfl
{nT-ACC ndhC psbE psbN [ 3 ndhG trnV-GUC
wnM-AUG| trnT-ACA ' ”plZO. et ccsA | trnR-CGU,
psbz |ndhc yefa psa) rpoA, ndhD||| rps1s \trNN-AAC
rps14, trnS-UCC cemA [l rp133 rpl3 rm23| | ndhi 4.5,
\trnR-AGA. trnE-GAA| | jpsbC ‘ndhl wpeta il rps18 Jinf, \trnH-CAC | [litrnR-cGU s trnM-AUG
\psbi nD-GAC; saB  rpsd| nW-UGH pstl rp|23 unN-AAG| rnL-CUA  |ycefly| trnH-CAC
psbK trnY-UAC | psaa; | |ndhK, trnP-Ci P unl RNA ||| IndhH, | ndhF trnL-UUG
wnQ-GAA[| | atpHy trnS-UCA, | rnG-GGC trnF-UUC sal | clpP, | rplldl :mL-uuc.L [rRNA || ndha, Ir rn23 rps
atpA; atol IlernT-ACC | yef3, rnM-AUG) psbF|[ [psbL ‘ rps11lll] | rpi2, ps7] rav-GUC||| ndhE |[trav-Gu ndhB
nS-AGG tps.l rpoCl, trnC- uccl\ trnT ACA IrbcL atpE || psbill| fpetc rpllg| ndhB psacC| (rnl—ccull | \ yef2,
wnQ-GAA|| |trnR-AGA rpoBy | trnM-Al ‘ u at B Tpsh Il | psbng ps8 lrnH CAC] vefl ||| Fps1s]|  |[rnN-AAC trnM-AU
psbA, sbil |rps2) RrnE-G | Hpsbz achI pI20| ‘ petD trL-UU rrn16 ndhG RNA trnH-CAC
nS-AG Ialprl |rpoC2 tnD-GAC||| [rps14| rpsd| trnM AUG ycfa va! sbT |l|rps3lf |fycf2 trnv-GUC| ndhi rRNA rrnl trnL-UUG
matk| psbK rpsZ rn‘(- AC|| | [psbC | yef3 mF u alpE cemA |ffl]irps1 rh rpl23] ps7| [l rnN-AAC)| |ec 1| | ¥t
psb alpA atpi | saB| atpB petA [lipsa) nsb 8| pl2 ndhg RNA  [llindhD]|| Indhtf | jndhF nth
malK ’a rpoC. rpoB trnS-UCA || || psaa | | rbcL ‘ ch I clpP rPOA| yef2 | RNA dha| rRNA rRNA
J iy A il 4l e L
MF370229
R e b S R e i S T T R i € TR R T S} st 0 Pl St Al e, I e s s it
s3003
Coversge \hy  aaf R Ay N T T A A A
1.00E+07
[ J
[ J ili rial
< L00E+06 uw silica materia
§ 1890 herbarium material 1991 @ ‘
1.00E+05
00
55 [
= [ ]
%]
4 1.00E+04
8
= [ ]
1.00E+03
G
Ny
g 1.00E+02
! -+
g
[ ]
S 1.00E+01
1.00E+00 T T T T T T \
1880 1900 1920 1940 1960 1980 2000 2020
year of collection (herbarium)
mean - herbarium : 800,000 reads/sample

silica : 1,000,000 reads/sample




23/08/2018

monocots

basal eudicots

asterids

Plant Sampling Process

State Herbarium Exemplar Project

* Vouchers and photos from field

* High resolution image

* Pollen images

* Leaf venation

* Seed collection (image and storage)

* DNA sample > DNA sequence
* Develop bait based DNA reference library toolkit
* Currently in final stages of pilot testing

Allow use of wider range of vouchers including older
specimen

Reference library for our flora for wide application

Linked

derivative
% specimens
RS i

Voucher of field
callection which acts
as teh point of
reference

Image (high
resolution for
“zoomily’ enline
delivery

DNA sample, DNA
sequences o
characterise species
(more than barcode -
less than genome)

Pollen stored, slide
mounted of pollen
grains, image of

d

Exemplar specimen
(chosen as representative
of species concept and

from a geagraphic region)

Applications
7316281

/e

i
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Education
ustrating floras and field guides.
Develop electronic herbarium
Forensics.

Electronic reference library
Research use (character scoring)

Reference library for metabarcoding

Species representative sequences.
netics, systemalics,

taxonomy)

Research including biodiscovery

Forensics (race analysis)
5 x

(historical recansinction,

il exploration, fossils)

pollen grain features

Exemplar leat for
recording leat
venation (e.g. x-ray)
and leal cuticle
(extracive)

Seed collections,
seed image, seed
store (numbers TBA)

characters)
Ecological rend analysis

Forensics (D species)
Fossil identification (comparing to
living species)

Forensics (ID species)
Taxonomy (morphological
characters)

Research including biodiscovery
Weeds detection
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DNA Adaptor Ligation & Capture Sequence & compare
Pollen mix Fragment  Probe Hybridization  of targets to reference database

Apply to examine pollination networks in and around crops
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