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An efficient dsRNA production method based on
engineering bacteria for targeted insect genes
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Abstract Exogenous or endogenous double-stranded RNA (dsRNA) can be used to apply RNA interference (RNAi) to
targeted insect genes. There has recently been progress in the utilization of RNAI technology to control agricultural pests. The
high cost of dsRNA synthesis is the main obstacle to the application of RNAI in the field. We constructed a cheap and efficient
dsRNA production method using the L4440 and HT115 (DE3) bacterial strains that can significantly reduce the cost of dsSRNA
production compared to commercial kits. Our method has the potential for large scale assays of insect gene function and for
the field application of RNAI reagents, which may promote the practice and development of RNAi-based pest control.
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Table 1 Primers for vg-dsRNA and identification
of recombinant plasmids

5'-3'
Primer Sequence
Vestigial -S F CGAGCTCGAGTTGGCCGATACATAT

TGCG

Vestigial-X R CCTCGAGGGCTGCTCCACCTGTTTCAG
L4440test.F ACTATAGGGAGACCGGCAGAT
L4440tesi.R GGGAAGAAAGCGAAAGGAGC

The underlined parts are the restriction sites and the base
sequence for protection.

1.3

Vg-L4440 Vg-
dsRNA 1

1.3.1 pclone simple vector 52 fE & AR &
1.3.1.1 HT115 (DE3) RFSMMBAHI&

HT115 DE3 5 mL
12.5 ug/mL Tet” LB 37
1 mL 100 mL Tet LB
37 3-4h
0D600~0.5
3 000 r/min 10 min
0.1 mol/L CaCl,
15 min 4 3 000 r/min
10 min 2 mL 15%
0.1 mol/L CaCl,
1.5mL 100 uL - 80
1.3.1.2 BrYEEPCRY IR EUL
2xTaq PCR MasterMix cDNA
1.2.2 PCR PCR
94 3 min 94

30 min 4
20 mL
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Fig. 1

30s
72

57 30 s
Smin 30

72 40 s
PCR 4

Axygen DNA gel extraction kit
PCR
1.3.1.3 PCR =I5 = EHENEZSEL

pclone007 Simple Vector Kit
100 uL HT115(DE3)
10 pL
25 min 42
500 uL
37

5 min
80s

LB
lh

3 min
200 r/min
200 pL
LB 37
1.3.1.4 PEMSEIEGHIE 8
10 uL ddH,O
2xTaq PCR

MasterMix PCR

Construction of Vg-L4440 recombinant expression vector and vg-dsRNA induction process

L4440 MCS
L4440test-F
L4440test-R 1
PCR
885 bp
5 mL
LB 37 210 r/min
400 pL
4

Plasmid MiniPrep Kit

1.4 L4440-vg TisHF i E
1.4.1 BEEYIREMIKES L4440 AL ML

8 LLDNA 2 pL 10xCutOne VBuffer 1 pL

Sacl 1 puL Xho I 8 uL
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20 uL 37 15 min
DNA L4440 Sacl
Xhol
DNA
1.4.2 L4440-vg EEF AW ESE L
T4 DNA L4440
10 uL DNA
100 uL HT115 DE3
300 pL 100 mg/mL  Amp"
37
6
10 uL ddH,0
L4440 PCR
15mL LB Amp" 37
240 r/min 2 5 mL
dsRNA
1.5 Vestigial dsRNA BiE S R&
1:100
100mL LB Amp"
37 240 r/min 3h
0D595~0.4 IPTG
0.4 mmol/L 4h

HTI115 DE3 RNA

1.5.1 Trizol SAIEEVAMATE HT115 (DE3) &
RNA 50 mL 12 000 r/min

2 min 1 mL Trizol
5 min 200 pL 15s

2 min 4 12 000 r/min
15 min
500 pL
10 10 min 4 12 000 r/min
1 mL 75 %

4 7 500 r/min 5 min

30 uL

10 min

10 min
Nuclease Free Water
- 80

152 75%ZEEREEZXEMIBKBATE HTUS

DE3 & RNA 75% Sohai,
etal. 2003 Posiri etal. 2013 HTI115 DE3
RNA
50 mL 4 12 000 r/min
2 min 2 mL 75% PBS
5 min 4
8 000 r/min 5 min 500 uL
150 mmol/L  Nacl
l1h 4 12 000 r/min 10 min
- 80
2 HZRESH
21 BHERE/TE
cDNA
400 bp 2
MW (bp)

1 000
750
500

250

2 BWMERERE
Fig. 2 Cloning of the target gene

M Marker 1 vg

M: Marker 1: vg clone fragments with restriction sites.
22 EHEHBFHEE
PCR 3

A 485 bp 885 bp

2667bp 400 bp 3 B

2.3 IPTG S HT115 (DE3) & 8% vg-dsRNA

IPTG
RNA 400 bp

HT115 DE3 400 bp
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Fig. 3 Identification of recombinant vector

A. PCR B.
M Marker A-1 L4440 PCR A-2
L4440-vg PCR B-1

A. PCR identification of RNAi vector; B. Restriction
enzyme identification of RNAi vector.
M: Marker A-1: PCR identification of L4440

A-2: PCR identification L4440-vg B-1: Restriction
enzyme identification.

M 1 2
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4 vg-dsRNA WIS FRIE
Fig. 4 Induced expression of vg-dsRNA
M Marker 1 L4440 HTI115 DE3
2 L4440-vg
HT115 DE3

M: Marker; 1: Induced expression of HT115 (DE3)
containing L.4440; 2: Induced expression of
HT115 (DE3) containing L4440-vg.
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