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Outline of presentation

“ Introduction
= Downy mildew
= History of DM in Australia

“ Molecular diagnhostic design
» Results and conclusions
* Future work
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Introduction

“ Found in many sugarcane
growing regions of the
world (SE Asia)

“ Downy mildew

= Caused by Oomycete pathogen in genus
Peronosclerospora
* P.sacchari, P. philippinensis, (others?)
* Classical taxonomy difficult
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Downy mildew symptoms

= Classic leaf stripe
= White or red in colour

symptoms
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Downy mildew in Australia in 1910’s

Eradicated from commercial cane in late 1950’s
by intervention and use of resistant varieties

BSES ceased resistance screening in 1980’s

Since that time ...

No selection for DM resistant varieties = reduction of
number of DM resistant canes

Estimated 60% - 80% of the crop now has
susceptibility
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SRDC funded project in collaboration with Ramu
Agri-Industries Limited, PNG

Primary aim: screen Australian varieties for
resistance to downy mildew, Ramu stunt and
Sesamia borer.

Project also allows for some basic research into
sugarcane downy mildew

Surveys

Molecular diagnostics
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Disease surveys

v

< ] Madang
2011 S robustumynear Medang
2011 S edule. Dogea

20118 robustum lgruwe

2011 S robustum, Igruwe

Western Highlands

Chimbu
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2009 visited USA labs to discuss and work on
downy mildew (USDA and Texas A&M)

Gained valuable information including
unpublished DNA sequence

Designed several sets of primers to show
differences between Peronosclerospora
species

4 genome regions targeted
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Molecular diagnostic test

“ Designed several sets of primers that could
show differences between Peronosclerospora

species
Species Cox-1 EF-1a B-tub ITS-1
P sacchari* 185/295 4707 ? 100
P philippinensis*  ? 4207 ? 100
P maydis ? 4107 4007 100
P sorghi 317 ? 4007 100
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Primers tested on known Peronosclerospora

= P. species of same
type grouped
together

“ Proof of concept
for Cox-1 primer
pair

BSES Limited
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| SDM Cox-1 P eriochloae 1 rc

79

1(8 | SDM Cox-1 P eriochloae 2 )
SDM Cox-1 P noblei 4 rc

99

100 u SDM Cox-1 P noblei 1 rc

73 - i
PphilCoxSpcr - CMagill PCR edit

79

Psacch4CoxSpcr - CMagill - PCR edit

|— SDM Cox-1 P sorghi 5

97 |_
a1

SDM Cox-1 P sorghi 2 rc

\_ 991 SDM Cox-1 P sorghi 3 rc

SDM Cox-1 P sorghi 4 rc

2

Neighbour joining, 1000 bootstraps (Mega 5)
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A662 11n Ed Cox

A663 16n Ed Cox
A875-1 Cox-1 Robustum

A666 42n B72Bt C
Sugarcane for the future n ox
AB70 69 Q127 Cox

e AG61 6n Ed Cox

AB670 68 Q127 Cox

A875-2 Cox-1 Robustum S. ed u | e an d

A667 52n CoBt Cox
A660 3n Ed Cox >-c0mmerC|a|
A666 41n B72Bt Cox

A663 17n Ed Cox

-7]| A671 76 Q136IsBt Cox

A668 56n Co Cox

A668 57n Co Cox

28| A667 54n CoBt Cox

A669 62n R570 Cox

57 A662 12n Ed Cox

AB672 89 Q136cIBt Cox

A669 61n R570 Cox

PphilCoxSpcr - CMagill PCR edit

3 variants of Cox-1 that e _

10

—

are different from
previously characterised N

A870-1 Cox-1 S officinarum M isca nth u S

A876-2 Cox-1 Maize
! - d

5232 A870-2 Cox-1 S officinarum a n

A873-2 Cox-1 S officinarum

A872-1 Cox-1 S officinarum S . offi Ci n a ru m

A874-2 Cox-1 Miscanthus

22

64 [ A873-1 Cox-1 S officinarum
A874-1 Cox-1 Miscanthus .
A876-1 Cox-1 Maize

ABS4 211 Ro Cox rc } S.rob. and S. spont

A665 31n SpBt Cox rc

Psacch4CoxSpcr - CMagill - PCR edit
29 SDM Cox-1 Ro.7 A867
87| SDM Cox-1 P sorghi 2 rc
SDM Cox-1 P sorghi 3 rc

_|7 SDM Cox-1 P sorghi 4 rc
33! SDM Cox-1 P sorghi 5

sequences E

88 32

SDM Cox-1 P noblei 1 rc
| SDM Cox-1 P noblei 4 rc
SDM Cox-1 P noblei 3 rc

99|

99 | SDM Cox-1 P eriochloae 1 rc

| SDM cox-1 P eriochioae 2

SDM Cox-1 P sp 3

SDM Cox-1 P sp 1

SDM Cox-1 P sp5rc
SDM Cox-1 P sp 6

71
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A668 Sugarcane - Ramu Valley
A668 Sugarcane - Ramu Valley

A644 Sugarcane - Ramu Valley

A
A660 S edle - Ramu Valley
A669 Sugarcane - Ramu Valley
A633 S edule - Ramu Valley
A663 S edule - Ramu Valley

A867 Sugarcane - Ramu Valley

Sugarcane for the future A870 Sugarcane - Ramu Valley
A1009 Maize - Highiands

A663 S edule - Ramu Valley

AB75 S robustum - Ramu Valley

As61 S edule - Ramu Valley

Nar 5 robustum - raim valley
noor Sumareans - Fame Vatioy
\_,7 A1017 Maize - Highlands Most Ramu Val Iey
63! A1036 Maize - Ramu Valley
560 Mz o valey
007 Sugareane - R valley samp les
Ao66 Sutareana - ame Valloy

o All Sugarcane samples

A1031 Robustum - Ramu to Madang
Pl
1 A672 Sugarcane - Ramu Valley

hs AL ley

A666 Sugarcane - Ramu Valley
A1008 Maize - Highlands

A666 Sugarcane - Ramu Valley
AB75 S robustum - Ramu Valley

A671 Sugarcane - Ramu Valley
A670 Sugarcane - Ramu Valley
A860 Maize - Ramu Valley
A662 S edule - Ramu Valley
A1014 S robustum - Highlands

A1013 S robustum - Highlands
59| A1013 S robustum - Highlands
A1016 S robustum - Highlands
A1012 S robustum - Highlands

Most highlands S robustum samples

38| A1010 S robustum - Highlands

A638 S spontaneum - Ramu Vall

A665 S spontaneum - Ramu Valley
8| A664 S robustum - Ramu Valley
AB67 S robustum - Ramu Valley

Most Ramu Valley S robustum and S spontaneum
B ::llzz: s rohus(um-r Madang Samples

82 A1033 S edule - Madang
%M Australian historic samples and Madang S
edule

A869 Miscanthus - Highlands
A864 S officinarum - Highlands
A870 S officinarum - Highlands
A866 Miscanthus - Highlands.

A873 S officinarum - Highlands
A870 S officinarum - Highlands

A874 Miscanthus - Highlands.
A872 S officinarum - Highlands

) Aora = ofcnaru - ighord Most highlands samples from Miscanthus, S officinarum.

A One Australian accession.
I: AB65 S officinarum - Highlands

A871 S officinarum - Highlands
148 E A872 S officinarum - Highlands
A1022 Miscanthus - Highlands

AB73 S officinarum - Highlands

3| A1025 S robustum - Highlands.
BRIP2104 -Australian

—— A876 Maize - Ramu Valley

"

A662 S edule - Ramu Valley

P sorghi
P sorghi
48| P sorghi
P sorghi
P noblei
o0l " noier
e noier

99| P eriochloae

1P eriochioae
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Possibly 2 variants of Peronosclerospora present

in the Ramu Valley

Predominantly one Cox-1 variant in the commercial
plantation

Predominantly one symptom in the commercial
plantation (classic symptoms)

One variety (Q136) had both symptoms, but only one Cox-1
variant.

Cox-1 variant does not appear to be correlated with
symptoms
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AN P

Miscanthus and S. robustum leaf shredding is
amplified by Cox-1 primers
Not a lot of classical symptoms observed
outside of Ramu Valley

Only on S. officinarum, S. edule and maize

Reported on S. robustum, but not found unless
associated with leaf shredding
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Sequence of Cox-1 revealed loose groupings:
S. robustum from highlands (highest point)
S. officinarum and Miscanthus from highlands

P. philippinensis clustered amongst commercial
varieties on RAIL estate

P. sacchari fell outside the clusters

DM sample on S. edule near Madang is most

similar to the herbarium specimen from Qld in
1980’s.
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Conclusions

“ Cox-1 primer pair good for determining
differences in DM

= Species? Need more type specimens

= Variation due to location

= Secondary due
to host species
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Future work
= Survey sample analysis and sample collection

= Analysis of key samples from other countries

“ Microscopic analysis of Peronosclerospora
species in PNG
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Call for specimens!

“ |f you have access to sugarcane downy mildew
specimens and are able to send them

- Especially if you have some known/type
specimens

= All costs of shipping covered
- nthompson@bses com.au

BSES Limited



mailto:nthompson@bses.com.au

