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Nezara viridula

Pentatomidae, Hemiptera
Polyphagous, preferred host: leguminous crops
Globally distributed

A severe pest in the United States, Brazil and Argentina; major
soybean producing countries

1st instar 5thinstar



Previous RNAI studies in stinkbugs
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Core RNAi machinery genes are
expressed in N. viridula

RNAI is functional in Euschistus heros
and Halyomorpha halys

Both species are sensitive to orally
delivered dsRNA
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Davis-Vogel et. al.; 2018; Plos One
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Oral feeding of selected genes dsRNA
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Microinjections of essential genes dsRNA



Microinjection assay

Injection of 67 ng dsRNA

Survival (%)
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Microinjection assay

p value <0.01 <0.01
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Best target genes: aCop, VATPase A, 40SrpS13, 60SrpL19, PP1-beta




Oral RNA: efficacy

5 days feeding on 9 days feeding on 100-
dsRNA + artificial natural diet
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Oral RNA: efficacy

5 days feeding on 9 days feeding on p value  0.02 0.005
dsRNA + artificial natural diet
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Exposure to aCop and vATPase A specific dsSRNA showed RNAi-mediated mortali'gy
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Ex vivo dsRNA degradation

in saliva, haemolymph and midgut juice

e Saliva, haemolymph and midgut juice was collected from adults

Keep adult on ice for 5 minutes

| |

collect saliva from collect haemolymph
the tip of rostrum by microloader tip

collect midgut




20 pl dsRNA + 2 pl
Concentrated saliva

Ex vivo dsRNA degradation

in saliva, haemolymph and midgut juice

120 min

Control
10 min
30 min
60 min
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guick degradation in saliva

20 pl dsRNA + 3 ul

midgut juice
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degradation in midgut juice

20 pl dsRNA + 2 ul

haemolymph

degradation in haemolymph
- Gel mobility shift band (GMS)
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Ladder

Ex vivo dsRNA degradation
investigation of GMS band
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Centrifuge and collect i
6l _| excise gel slice the supernatant SDS-PAGE | Edman degradation
> > gl - ' sequencing
Homogenize in tissue lyser Improve the concentration Lipophorins

by centrifuge-condensation
evaporation system

- e GMS was also observed in desert locust and cockroach

- Lipophorins
* Silencing of lipophorins in desert locust e —
P. americana

. S, crassipalpis A, domesticus
- No affect on RNAi response

Wynant et. al.; 2014; J of Insect Physol




Ex vivo dsRNA degradation

 Quick dsRNA degradation in saliva from adult —— dsRNA degradation in saliva of 2" instar nymph

24 hour 48 hour

-ve control
with insects
no insect
with insects
no insect

0 hour

—
2

>
oc

120 min

Control
10 min
30 min
60 min

-
9

>
(e

ran left-over
artificial diet on gel

20 ul dsRNA + 2 ul
Concentrated saliva
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A high dsRNA concentration in the artificial diet
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* Is dsRNase involved in lower the oral RNAi efficacy?

Identification of NvdsRNase

|

NvdsRNase expression
in tissues and stages

NvdsRNase silencing in adults/nymphs

| |

Oral RNAi efficacy in dsRNA stability in saliva
NvdsRNase-silenced insects and midgut juice
(“RNAi-of-RNAI”’)
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|dentification and characterization of NvdsRNase

BLASTn in sequence read archive (SRA) of N. viridula with Halyomorpha hayls dsRNase sequence as query
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Forward primer from mRNA
Reverse primers from SRA

<—— Halyomorpha hayls dsRNase mRNA

«—— N. viridula dsRNase SRA

|

- PCR with N. viridula cDNA.
- Ligation of PCR product into pJet vector
- Transformation in E.coli

- Colony selection and sequencing

XP 003248225.1 dsRNase 2 A. pisum
AQUA43107.1 dsRNase 2 B. tabaci

21

dsRNase E. heros
XP 014282547.1 dsRNase H. halys
70 BCL51433.1 dsRNase P. stali

87 47 nvdsRNase N. viridula |

100

e Substrate-specificity: dsRNA and dsDNA
e Subcellular localization: extracellular
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NvdsRNase expression in tissues and stages

NvdsRNase in different developmental stages NvdsRNase different tissues of adults

(o]
|

»
|

N
|
)

relative normalized expression
N w
I I
B |
<
< (¢}
|
@
relative normalized expression
H
]

1

15



“RNAi-of-RNAI”

Conceptual scheme

Microinjection Feeding on dsaCop-artificial diet
dsNvdsRNase for 5 days

Survival (20)

I I I I I I 1
0 2 4 6 8 0 12 i

days
Feeding on natural diet Feeding on natural

for 2 days diet

for 9 days

RT-gPCR analysis
(at 72 hour)

Mortality analysis
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aCop
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‘ Suppression of NvdsRNase significantly improves oral RNAI efficacy
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dsRNA stability in NvdsRNase-silenced adults

in saliva and midgut juice

- - - c
o c c c - - o c c c ]
S = - - f— bt — — —
s ¢ E E £ E ¢ £ £ € E E
> Q (] o o © W
172 c 8 8 8 ¢ K & & ® © «
e (1]
- Q
2 == * 2
<o <3
: e Z7T > G N S —
Saliva and midgut juice 2 =)
— 0 S T T
from non-treated adults - 5 E
3g >
o 3 S =
N = ™
— N
o) c = = o) £
o c - [ c c c =
S — — o — ] E S — — o —
$ 8§ EE E g $ £ EE E 5
o o o o (3]
g O « ® © - I 8 e g «
+ T . O e
Saliva and midgut juice ,_.Z‘ ° . § gl — S
fromdsnvdsRNase ) 85 & 3
injected adults 57T 2.8 k
= =2 E
(=R -
Ns &3
— N ™

‘ Suppression of NvdsRNase prolongs dsRNA stability in saliva and midgut juice




Conclusions

Nezara viridula is sensitive to orally delivered dsRNA

Orally delivered dsRNA showed lower sensitivity than the
microinjection dsRNA delivery

High activity of dsRNase protein in saliva

One dsRNase (NvdsRNase) was identified which was mainly
expressed in the salivary glands

Suppression of NvdsRNase improves oral RNAI efficacy, and
dsRNA stability in saliva and midgut juice
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Thank you
for your attention!

20



