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Environmental RNAi

Dissecting of Environmental RNAi mechanism in insect
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RNA interference (RNAi), a phenomenon in which silencing of gene expression
is triggered by a double-stranded RNA (dsRNA) molecule, has been established as useful tool for
reverse genetics studies in many organisms. RNAi triggered via injection of dsRNA is widely used in
many insects. RNAi has been demonstrated in some insects when fed with dsRNA. This discovery
indicates the possibility of environmental RNAi (e-RNAi), which can potentially be used in
RNAi-based pest management. However, information of insect e-RNAI is a little. In this study, to
dissect insect e-RNAI investigated whether several insects display e-RNAi. The result showed some
insects did not display e-RNA1, and dsRNA was unstable in those midgut juice. e-RNAi was slightly
induced in insect which did not display e-RNAi, when fed improved dsRNA for degradation by midgut
juice. These results provide the definitive relation between stability of dsRNA for midgut juice and

displaying of robust e-RNAi in insect.

RNA




Fire Mello Caenorhabditis elegans C. elegans
RNA double stranded RNA; dsRNA
1998 ) RNA
dsRNA
Dicer 21-23 RNA small interfering
RNA siRNA siRNA  Argonaute RNA
induced silencing complex RISC RISC siRNA MRNA
mRNA RNAI
RNA
RNA dsRNA
dsRNA C. elegans dsRNA
RNA
Systemic RNAI C. elegans dsRNA
dsRNA dsRNA dsRNA
RNA Environmental RNA e-RNA 2
3) e-RNA C. elegans dsRNA
dsRNA
RNA 4.9
dsRNA e-RNA
e-RNA
e-RNA Helicoverpa
armigera e-RNA
dsRNA
dsRNA RNA
dsRNA e-RNA
Coptotermes formosanus Periplaneta
americana dsRNA e-RNA
@ 3 3.5¢cm dsRNA
RNA PCR
dsRNA
dsRNA Cy3 Cy3 dsRNA
dsRNA
2 3.5cm 15
2cm 2cm 50pl  dsRNA
10pg dsRNA 0.5%
3 dsRNA
dsRNA dsRNA
RNA PCR RNA
3) dsRNA 1701RN Neuros
Syringe PCR RNA
PBS
dsRNA

dsRNA



1) e-RNA

1.2 5 . B EAR L dSRNADE1F A 3
51 I Cy3 dye Cy3-dsRNA dsRNA
© 08
s 4
2 06
qm" 04 Cy3
g Y
d o2 n=5
0
gst-dsRNA egfp-dsRNA p 005
5 - Cy3 dsRNA
TR
kS O; DAPI
c i
£ 0 ' dsRNA
B o4 dsRNA
0.
e
gst-dsRNA egfp-dsRNA
s 12 Overlay
:g__), id =®E
g 08
= 06 =
% o4 oz dsRNAmuﬁ*mﬂi(«m‘“ﬁiﬁfcﬁ%fﬂﬁzﬁut n=5
L% 55 fll:r:f% BT TIEH2HCy3-dsRNAD A 5 E e~ ~12 p 005
0
gst-dsRNA egfp-dsRNA dSR NA
dsRNAZ L EEDEEEZBIEL THDABE &ICIZIHE TRIBET
DREBOHRMIMHFN AR ST, dSRNAZERLI-HROZH
B(RE, A TORMBETFORBEAFER, LHTRT & RNA
SISERMEE T ORBILIHEN T2 (n=5~12, p<0.05).
@) e-RNA
y - RNA
dsRNAD#4 EEBASA B % #ABERASA A 3BF A 2 ds
dsRNA
dsRNA
15 tubulin hsp 4 tubulin
E S ! 3 I I hsp 5
3 s -
'R I 208 e-RNA
s oge 506 eafp
‘§ 0.5 1 w tubulin 3 04 "hsp/0
2 202
4 w
w 0 0
2 4 2 4
Days Days
EITRY £5(05 % BILIZA TY 070 BBE B<REdn, SEERECERL T 500% BHET A0 0h hrs,
ﬂ)sia%‘&rfswgm#amg{z%%éiﬁ!amm*s'% TRAEDRT £ EIAB &I EREETORIAISEIL b,
®3) e-RNA
ebony dsRNA
RNA
dsRNA dsRNA
dsRNA-
egfp-dsRNA ebony-dsRNA ebony-dsRNA . o . ;o
. Midgut juice Midgut juice + EDTA
Feeding Feeding Injectlon M 0 20 60 0 20 60 (min) EDTA
bl Rt bl dsRNA
dsRNA
dsRNA
dsRNA
SCFE T RNA
& R
E. coli (ebonyxdsRNA) dsRNA
@ dsRNA
Negative control 7B %t & 23A &M E#1  23B#%BIK#2  Positive control
“ ‘IQ -
B I L B e s e RNA

RNAMEEEU¥/: /Azn
. BFCEBEHRNATHE HECECLBLERSNC,

EL/\IT‘W&%M%?@LLV% mlﬂﬁ!&@’ﬂﬁﬁwegawe cnnlmH\rtA [T




dsRNA RNA
RNA

e-RNA dsRNA

1)

2)

3)

4)

5)

RNA dsRNA

Fire A, Xu S, Montgomery MK, Kostas SA, Driver SE, Mello CC (1998) Potent and
specific genetic interference by double-stranded RNA in Caenorhabditis elegans. Nature,
391, 806-811

Hunter CP, Winston WM, Molodowitch C, Feinberg EH, Shih J, Sutherlin M, Wright AJ,
Fitzgerald MC (2006) Systemic RNAIi in Caenorhabditis Elegans. Cold Spring Harb
Symp Quant Biol, 71: 95-100

William M Winston WM, Sutherlin M, Wright AJ, Feinberg EH, Hunter CP (2007)
Caenorhabditis Elegans SID-2 Is Required for Environmental RNA Interference. Proc
Natl Acad Sci USA, 104(25):10565-10570

Baum JA, Bogaert T, Clinton W, Heck GR, Feldmann P, llagan O, Johnson S, Plaetinck
G, Munyikwa T, Pleau M, Vaughn T, Roberts J (2007) Control of coleopteran insect pests
through RNA interference. Nat Biotechnol, 25, 1322-1326

Mao YB, Cai WJ, Wang JW, Hong GJ, Tao XY, Wang LJ, Huang YP, Chen XY (2007)
Silencing a cotton bollworm P450 monooxygenase gene by plant-mediated RNAi impairs
larval tolerance of gossypol. Nat Biotechnol, 25, 1307-1313



RNA

34

2018

RNA

2019

2019




