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Abstract: Objective To construct a shuttle vector pHT315-AaCPR100A with two spore—producing—dependent
promoters and the target gene AaCPRI00A in Escherichia coli-Bacillus thuringiensis. Methods — The forward promoter of
Cry3A, named Pro—1 (+), was amplified by PCR using pSVP27A plasmid as the template, and the target gene AaCPR100A was
amplified using Aedes aegypti RNA reverse conversion ¢cDNA as the template. The plasmid pHT315 was linearized by digestion
with Hind Il and Sal 1 . The forward promoter and the target gene were inserted into the linearized vector pHT315
successively by in—fusion cloning according to the transcription direction. The synthesized plasmid containing the Cry3A
reverse promoter sequence was used as the template, and the Pro—I (=) reverse promoter was amplified by PCR. The
intermediate vector containing the forward promoter and the target gene was linearized by EcoR 1 restriction enzyme, and the
reverse promoter was inserted downstream of the target gene by in—fusion cloning in the direction of transcription. Results By
agarose gel electrophoresis, the forward promoter, target gene AaCPRI100A and reverse promoter bands were clear and of good
quality, which could be used for in—fusion cloning experiments. The two spore—producing—dependent promoters and target gene
fragments were connected by In—fusion cloning. The recombinant vector pHT315-AaCPRI100A was verified by PCR. The

forward promoter, target gene fragment and reverse promoter were successfully amplified in the recombinant vector. Nucleotide

BETIE : 1R H AR H (No. 31960703, No. U22A20363) ; i ¥ 4 8 AR I F (No. ZDKJ2021035).
YEE B : BRIT(1998—) , Zr WL 5T A A58 1ol i A= W B 4%
«BIS1EE  BRLL, E-mail : liaochh@hainanu.edu.cn;; 7 3 K, E-mail : wizhang@hainnu.edu.cn



- 1142 - TREHGHT B2 20234F 11 5523 555 11 China Tropical Medicine, November 2023, Vol.23, No.11

sequencing verified that the sequencing results of the bidirectional promoter sequence and the target gene sequence were

basically consistent with the sequence alignment results, which met the requirements of the construction of vector elements and

proved that the recombinant vector was successfully constructed. Conclusions Based on the above results, this study proves

that the recombinant shuttle vector with two spore—producing—dependent promoters can be successfully constructed by in—

fusion cloning technology, laying the foundation for the construction of engineered Bacillus thuringiensis expressing dsRNA of

AaCPRI100A.
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Table 1 PCR primer sequences of AaCPR100A gene,
Pro-1(+) and Pro—1(-)
GIL/EA GlL/ 2l

Primer name Primer sequence (5'—3")

AaCPRI00A-F  GGAGGAAGAAAAATGTTCAGATTTATTGTGGTAT-

CAACG
AaCPRI0O0A-R ~ CTTGCATGCCTGCAGGTCGACTTAAACCTTGTT-
GAAGGTGTAGCTG
Pro—1(+)F AAAACGACGGCCAGTGAATTCTTAAATGAATATG-
TAAATATATTTATG
Pro-1(+)-R CTGAACATTTTTCTTCCTCCCTTTCTTATCATAA
Pro-1(-)-F CCGGGTACCGAGCTCGAATTCAAAAGAAGGAGG
GAAAGAATAGTATTATG
Pro-1(-)-R AAAACGACGGCCAGTGAATTCAATTTACTTATA-

CATTTATATAAATACTATTCTTCGC
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AaCPRI00AFEH 5 Pro—1(+) B, HK F 4 ks &
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HEAT RO ORI A, BN 45 oI R T 4 v b
KR &6 Pro—1(-) B 5 £ 1% b i KL pHT315-
Prol— AaCPR100A #F 17 3 4% , # 1K & N . 10 pL
Seamless cloning master mix, pHT315-Prol ( + ) —

AaCPRI100A J5iki 8 wL, Pro—1(—=)PCR F=¥) 2 pL, 3853
RA4%57,50 CRM 35 min(&]2) .

xxxxx

AaCPR100A

[T

PHT315-Pro1-AaCPR100A

1 : pHT315. 2 B 84K pHT315; Pro—1 (+). 1E [} J3 3 F J7 Bt
AaCPRI00A. H ()% N R Bt o Note: pHT315. shuttle carrier pHT315;
Pro—1 (+). Positive promoter fragment; A«CPRI00A. Targel gene fragment.

B 1 pHT315-Prol(+)-AaCPRI00A ¥R 7R
Fig. 1 The map of pHT315-Prol(+)-AaCPR100A

vector construction
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B i BOS AT Y 25 535 R 81 F T, 45 2R s
e P A5 H T A — B0, 5 A AR T
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2.3 pHT315-AaCPRI00A £ 40 Fi ke % & LI
W kL AR, RNAG 5 40 204K pHT315-AaCPR100A
1 H i 5 K AaCPRIO0A ST, J& 81+ Pro—1(+) 73]
Fa 8 F Pro—1(-) 34 Bt PCR Y 45 R ikl 6.
H 8 3945 204 7 BER/INVER S 240 bp, J5 & K/NA
750 bp ZE A7, M3 45 5 R va b7 51 5 H 77 51 S A
— 2, UE B HE 2 2E AR 2K pHT315-AaCPR100A 14 3
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end end
seamless
cloning @ @ secamless
master mix en & cloning
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<TI,
i

2>

{1 : pHT315-Prol-AaCPRIO0A. T IE G 315 B4 A Be iy vh i 8844 Pro—1(=). K In s 8 T A Bt o Note: pHT315-Prol-AaCPRIO0A. An in-
termediate vector containing a positive promoter and a target fragment; Pro—1 (-). Reverse promoter fragment.
B2 KRBT 5pHT315-Prol(+)-AaCPRI00A TR
Fig. 2 The process of connecting the reverse promoter to pHT315-Prol(+)-AaCPR100A

bp
2 000
1 000
750
500
250
100
A : M. DNA loading 2000 marker; 1 ~ 2. Pro—1 (=) Jash 7B,
Note: M. DNA loading 2000 marker; 1-2. Pro—1 (=) promoter fragment.
VE . ing 51~ - 5 5 2 =
7 : M. DNA loading 2000 marker; 1 ~ 3. Pro—1(+) B TR B, 5 Egﬁ%ﬁﬁﬂ Pro—](—)E}(JPCRﬁig
Note: M. DNA loading 2000 marker; 1-3. Pro—1 (+ fre . . . .
o oacime - areer ro=1 (+) promoter fragment Fig. 5 PCR amplification of AaCPR100A and promoter
B3 BT Pro-1(+) I PCRY 3
sequence Pro—1 (-)

Fig. 3 PCR amplification of promoter sequence Pro—1 (+)

5000

750

500
A : M. DNA loading 5000 marker; 1. Pro—1 (+)ash 7R B2

AaCPRIO0A KR v B ;3. Pro—1(=) Ji 8l F Jr BX» Note: M. DNA loading
5000 marker; 1. Pro—1 (+) promoter fragment; 2. AaCPRI00A gene frag-

250
100

ment; 3. Pro—1 (=) promoter fragment.

Note: M. DNA loading 5000 marker; 1-4. AaCPR100A gene fragment. E6 E4HFEh pHT315-4aCPRI100A ¥ PCRY 1

4 AaCPRIO0OAZE:F I PCRY™ 18 Fig. 6 PCR amplification of recombinant plasmid
Fig. 4 PCR amplification of AaCPRI00A gene pHT315-AaCPR100A

7 : M. DNA loading 5000 marker; 1 ~ 4. AaCPRI0O0A 3[R Fi B .



FEPGTEZE 20234F 11 A5 23555 11]  China Tropical Medicine, November 2023, Vol.23, No.11 « 1145 -

3 i it

DIAEBFSEIE S RN AL F AR BT SR A 4535
BPASC X b STV A g R P27 s 2 S e (8 AN [] A B R A G
(LR, AT LA S M e ) AR [ A BT BB, A A AF
FERW] RNA TR K i 4 it AaCPR100A 5K, B
A 1 BE B, 3 3 B BE PR G 5 B AP sy v A K
KBEAEFEZ, Wi, eI AcCPRIO0A It 33k &R
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ViR g4, pHT315 & 7E pHT1030 B9 L4l - Be
H B 55 1 o B SORLER AR, 7E B B B )
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3K 1 mRNA 19 2F 5 1295 10 min, 2R
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ik dsRNA 1R 3.
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1] Ji7t 3l 5 90 35 AR A A e PR 30k pHT315 H
WA T A TR (R ) et A BR 2 /1A U 1) )
T IF ) K& A E ] 2 5 R Y ) A 2k
3 3 PR P D) Wl R AR JS A P R R AR AR 1)
BT RNAD 75 209 238 70018 18 o 4% vo b % H2 51
LMK pHT315 I AR & 1E 03 8h 7 H 3k

PRIFR S 1) JE 3l 18U 21 RN AL R 8K . i
ik dsRNA 1Y 75 22 4 27 AT 1 A9 LAl BUR ) 132Kk
AR M, 5 H e £k dsRNA [CE AT, Br AN
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G EARUAT R B IR B A KW A &4t .

ARWFFER T — A B AR pHT315-AaCPR100A
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REEESMERE AT KA B E A R
A&
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