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APHIDS: PERFECT DISEASE VECTORS

* Yellow dwarf viruses of significant e

Virus species name, if applicable) =1058)
- - IEaszy vellow dwarf virus BYDW-PAV Rhopaiosiphum padi, Sitobion avenae, Sitohion
I l I I po a n Ce I n Ce rea SyS el I IS { (Tombusviridae, (Luteovirus miscanthi, Sitobion fragariae,” Metapolophium
S Luteovirus) pavhorder) dirhodum, Schizaphis graminum
S B h t L b . d h . d BYDW-MAV 5. avenae, 5. fragariae® M. dirhodum, 5.
rought in by winged aphids s g
BYDW-PAS Rhopalosiphum maidis.® B padi* 5. avenoe,* M.
(Luteovirus dirhodum®
. pashorder)
 Spread through crop by walking
. BYDW-OV Wector not reported
a h I d S ker-11 (L uteovirus R. padf®
kerbihordei)
ker-ll [Luteovirus R._padr
kertrihordei)
Cereal yellow dwarf CYDV-RPY R._padi, 5. graminum, 5. avenae”

virus (Solemoviridae,
Polerovirus)

» Disease can reduce yield by 20-80%
- —

CYDW-RPS R._pad
Maize vellow dwarf virus MY DW- R R. maidis, R. padi, 5. graminum
(Solemoviridoe,
Polerovirus)
Wheat yellow dwarf virus ~ WYDV-GPV R._padi, 5. avenae, 5. graminum
(Solemovindoe, genus
unassigned)

Unassigned SGV 5_graminum, R_ padi, 5. avenage, R. maidis®
(Solemoviridoe)
Barley virus G BWG R_maidis
(Solemoviridoe,
Polerovirus)
Wheat leaf yellowing- WLyaw Vector not reported
associated virus
(Solemoviridoe,
Polerovirus)




APHIDS: PERFECT DISEASE VECTORS

Aphid species
e.g. R. padi

N{%

Main facultative
endosymbionts: m m

Genetic varlatlon within population

 Hamiltonella defensa
* Regiella insecticola l

» Serratia symbiotica

* Fukatsia symbiotica % % %
) AI.'eSI‘IOp.hOI’IUS L Obligate endosymbiont present in all aphids

* Rickettsia spp.

* Ricketsiella spp. + +
» Spiroplasma spp. |
Q- B -

Facultative endosymbiotic variation
within populations




APHIDS: PERFECT DISEASE VECTORS

barley yellow dwarf virus

R. padi S. avenae _ )
ELISA: Disease detection

Virus acquisition 48 h: Virus transmission Six week: Incubation

[

«--

Variable Variable
transmission === <« --- transmission

efficiency? efficiency?

Mechanisms potentially underpinning variation
1: Genetic variation in
aphid populations m
2: Genetic variation in the
aphid obligate # m
endosymbiont -
3: The presence of aphid - m
facultative endosymbionts L
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0.004

APHIDS: PERFECT DISEASE VECTORS

barley yellow dwarf virus

» Two vector populations
5. avenae « Same aphid line
* Endosymbiont introduced
through microinjection

» Two vector populations
+ Same genotype
+ Different endosymbiont

* Two virus variants:
« BYDV-PAV RO7
« BYDV-PAV York

* One virus variant:
« BYDV-MAV York

RO7 | ‘ York

: . Il oo [ 6voviniscma

1

RP-2

H.defensa
RP-4 RP-2 RP-4

Aphid population

wone
Hane H.dafensa
Endosymbiont None H. defensa m m



VECTOR MANIPULATION: VIRUS AND ENDOSYMBIONT

barley yellow dwarf virus
PAV

-

« Two vector populations
+ Same genotype
+ Different endosymbiont

e Two virus variants:
« BYDV-PAV RO7
« BYDV-PAV York

Y

40 -

Total aphids after seven days

10 1

304

N
o
L

Alate Apterous
Virus
-+~ None
- RO7
-+~ York

L] L] T L) L] L] 1 L] L] T L L]
RP2:None RP2:R07 RP2:York RP4:None RP4:R07 RP4:York RP2:None RP2:R07 RP2:York RP4:None RP4:R07 RP4:York

Aphid population and virus status



VECTOR MANIPULATION: VIRUS AND ENDOSYMBIONT

barley yellow dwarf virus Aphid density: Day 10 S
PAV Mo wirus:RP-2

-

« Two vector populations
+ Same genotype

York:RP-2 ‘RP-4
- Different endosymbiont o .- .- .-... -
« Two virus variants: z© .. e
- BYDV-PAV R07 'ﬁz“ g;j;‘fa

« BYDV-PAV York

.
L

: .
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VECTOR MANIPULATION: VIRUS AND ENDOSYMBIONT

A B
2500
A) Graphical representation of the EPG experimental setup
15000 2000 ~
~ CPU and EPG
Faraday | ysoftware 2 5
cage — § | | 4§
® S 15001
X | § :
' 8 10000 5
= | c
Datalogger & |_ =
Insect + "g 5 1000 -
silver glug - Gold or 0 %
~ silver wire E E |
5000 1 >
Plant /ISBN 500
probe ! |
A © 1| E
i
Metal stand 0- 01
None RO7 York None RO7 York
Virus status Virus status

Population %jP-z E3 RP4 Population EJ RP-2 EJ RP-4
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CONCLUSION

v

» Variable impacts of virus presence on vector
reproduction - potentially antagonised by UNIVERSITY OF
endosymbiont LIVERPOOL

* Elinor Baird

* Dr Mark Whitehead

* Dr Sharon Zytynska

* Dr Torsten Will (JKI)

* Dr Katharine Preedy (BIOSS)
* Andrea Ceribelli

* Rebekah Duke

 Ananya Yadav

» Possible virus / endosymbiont influences on
vector dispersal — analysis ongoing

* Virus promotes phloem access and salivation
but mediated by endosymbiont
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