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Abstract [Objectives] To investigate the function of the heat shock protein Hsp90 gene of Bactrocera cucurbitae
(Coquillett) (Bc-Hsp90) under different temperatures and pesticide stress in order to improve control of this pest. [Methods]
The cDNA full-length fragment of the Bc-Hsp90 was cloned using the RACE-PCR method. Bioinformatics tools were used to
analyze the sequence characteristics, and real-time quantitative PCR was used to detect the expression levels of the gene under
heat stress, and after exposure to the pesticide abamectin, in abamectin-resistant and susceptible strains. [Results] The
complete sequence of 2 654 bp was obtained (Accession number: KP864677) and was found to contain a 2 145 bp open
reading frame (ORF) encoding 715 amino acids. Family signatures of the HSP90 protein and the cytoplasm of the Hsp90 gene
C-terminal region MEEVD motif were detected. Phylogenetic analysis indicates that Bc-Hsp90 is highly conserved. Real-time
quantitative PCR results showed that 1 h and 2 h of heat stress (32-40°C ) up-regulated the expression of Bc-Hsp90. Expression
peaked at 38°C and 40°C and expression in an abamectin resistant strain (RS) was 2.13 times higher than in a sensitive strain
(SS). The expression of the Bc-Hsp90 gene was down-regulated after exposure to an LCyy dose of abamectin and returned to

normal levels after 96 h. [Conclusion] The expression level of Bc-Hsp90 could play an important role in heat resistance and
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pesticide tolerance in B. cucurbitae.
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ATGGGGAGTTGAATTGGAAAAATACGCTT GAAAACATTT TGCGCGGAGCAATTTATAAAGTGTT TTTGCAAGTGA
CTCTATATAATT TTACT GAAAGAACTAATTTATACTAAGTTAATATATATAAAATAAAACAAGATGCCAGAAGAA
M P E E
GTGGAAACCTTCGCTT TCCAAGCTGAGATTGC TCAGCTTATGTCGTT GATCATCAACACATT CTACTCGAACAAA
v E T F A F Q A E I A Q L M 8 L I I N T F [¥ S N K]
GAAATTTTCCTTCGCGAGTTGATCTCCAACGCATCTGATGCT TTGGATAAAATCCGCTATGAGTCATTGACTGAC
[EE T F L. R E|]L I S N A 8 D A L D K I R Y E S L T D
CCCACCAAGTTGGACAGTGGCAAGGAGCTGTACATCAAGCTCATTCCTAATAAGACTGCTGGAACTTTGACCCTT
P T K L D § 6 K E L Y I K L I P N K T A G T L T L
ATTGATACCGGTATTGGTATGACCAAATCGGATTTGG TTAACAACCT GGGTACCATT GCCAAGTCTGGTACAAAG
I b T 6 I G M T K $ D L V N N L 66 T I A K 8 G T K
GCATTCATGGAAGCTT TGCAAGCTGGTGCCGATATTT CTATGATTGGTCAAT TTGGTGTTGGTTTCTACTCTGCT
A F M E A L Q A G A D I § M I 6 Q F 6 V 6 F Y s A
TACTTGTTTGCCGATAAGGTAACTGTTACATCAAAGCATAACGATGATGAGCAATACATTTGGGAGTCCTCAGCC
Y L F A D K V T VvV T S K HE N D D E Q@ Y I W E S S A
GGTGGCTCCTTCACTGTCAAATCTGACAATACCGAACCTTTGGGACGTGGTACCAAGATTGTACTATACATCAAG
G 6 § F T V K 8§ D N T E P L G R 66 T K I V L Y I K
GAAGACCAAACTGAATATTTGGAAGAAAGCAAAATCAAGGAAATTGT GAACAAACACTCGCAATTCAT TGGTTAT
E D 9 T E Y L E E 8§ K I K E I V N K H 8§ Q@ F I G Y
CCAATTAAGTTATTGGTTGAAAAGGAACGCGATCAAGAAGTGAGCGACGATGAGGCTGAAGATGACAAGAAAGAT
P I K L L VvV E K E R D Q E V § D D E A E D D K K D
GAAGAGAAGAAAGATATGGACACAGATGAGCCAAAGATTGAAGATGT TGGTGAAGATGAAGATGCCGACAAAGAT
E E K K D M D T D E P XK I E D V ¢ E D E D A D K D
AAGGACAAGAAGAAGAAGAAGACTGTAAAGGT TAAATACACC GAAGATGAAGAATTGAACAAAACCAAGCCCATT
K D K K K K K T vV K V K Y T E D E E L N K T K P I
TGGACCCGCAACCCCGATGATATTTCACAAGAAGAGTATGGCGAGTT CTACAAATCCCTTACCAATGATTGGGAG
W T R N P D D I § Q E E Y G E F Y K 8 L T N D W E
GATCATTTAGCCGTTAAGCACTTCTC TGTTGAAGGT CAATTGGAGT TCCGTGCATTGCTTT TCATCCCACGTCGT
D H L A V K H F 8§ V E 6 ¢ L E F R A L L F I P R R
ACCCCCTTCGATTTGTTTGAAAACCAARAGAAACGCAACAACATTAAATTG TACGTCCGACGAGTTT TCATCATG
T P F D L F E N ¢ K K R N N I K L Y VvV R R V F I M
GACAATTGCGAAGAACTCAT TCCTGAGTATT TGAAT TTCAT CAAGGGTGTTGTCGACTCTGAAGATT TACCT TTG
D N C E E L I P E Y L N F I K 66 V V D S E D L P L
AACATCTCTCGTGAAATGTTGCAACAGAACAAAGTATTGAAAGTTATTCGCAAAAATTTGG TAAAGAAAACCATG
N I S R E M L Q@ Q N K V L K Vv I R K N L V K K T M
GAATTGATCGAAGAGCTTACCGAAGACAAAGAGTTGTACAAGAAAT TCTACGATCAGTTTGCCAAGAATTTGAAA
E L I E E L T E D K E L Y K K F Y D Q F A K N L K
TTGGGTGTGCACGAAGACAGCAACAACCGCGCTAAACTTGCCGACT TCTTGCGTTACCACACCTCAGCTTCTGGT
L ¢ V H E D 8 N N R A K L A D F L R Y H T S A S G
GATGATGCTGCTTCTTTGTCCGATTACGTTT CACGTATGAAGAGCAACCAGAAGCACATCTACTTCATCACTGGT
D D A A 8§ L 8 D Y VvV 8 R M K S N Q K H I Y F I T @G
GAGTCGAAGGAACAAGTAAGCAACTCTGCCT TCGTAGAACGTGTTAAGGCCCGTGGATTTGAAGTAATCTACATG
E S K E Q V 8§ N S A F V E R V K A R G F E V I Y M
ACTGAACCCATTGAT GAATACGTCATCCAACACTTGAAGGAATATAAGGGCAAACAATTGACCTCTG TAACCAAG
T E P I D E Y Vv I Q H L K E Y K 6 K Q@ L T S8 V T K
GAAGGTTTGGAGTTGCCTGAAGATGAAGCTGAGAAGAAGAAGCGCGAGGAAGACAAGGCCAAATTCGAAAACTTG
E 6 L E L P E D E A E K K K R E E D K A K F E N L
TGCAAATTGATGAAGTCAAT TTTGGACAACAAAGTTGAAAAGGTTGTTGTATCAAACAGAT TGGTTGAGTCACCA
¢ K L M K § I L D N K V E K V V vV 8 N R L VvV E § P
TGTTGTATTGTAACATCTCAATTCGGTTGGT CAGCCAACATGGAGCGTATTATGAAGGCACAAGCTC TACGT GAT
¢ ¢ I Vv T 8§ Q F 6 W S A N M E R I M K A Q@ A L R D
ACTTCCACTATGGGC TACAT GGCCGGAAAGAAACAT TTGGAAATCAATCCCGAACACCCAATCATCGARACCTTG
T § T M G Y M A 6 K K H L E I N P E H P I I E T L
CGCCAAAAGGCTGAGGCTGACAAGAACGATAAGGCT GTAAAGGACT TGTGCATTTTGCTTT TCGAGACTGCTTTG
R Q K A E A D K N D K A V K D L ¢ I L L F E T A L
TTGTCTTCTGGTTTCTCATT GGACAGCCCTCAAGTGCACGCTTCCCGCATTTACCGTATGATCAAGCTTGGTCTT
L § 8§ 6 F 8 L D S P Q V H A § R I Y R M I K L G L
GGCAT TGACGAAGAAGAGCCAATGGCGACTGAAGATACTCAAAGCGGTGGTGATGCTCCTCCATTGGTTGAT GAC
¢ I D E E E P M A T E D T Q@ 8§ 6 6 D A P P L V D D
ACCGAGGATGCTTCACACATGGAAGAAGTCGATTAAACTACCTAAATTTGACCCAAATTTT GAGTGCGAATT TCG
T E D A S H M E E V D
CTAGT TCTACGTTATAAGTT CATTTATTTTACAGAATTTTG TATTC GACTTAGCAAACATC TTTAAAATCTAAAC
TTAATAGCTTACTAT TTATGTTCAAT TAATGAGTAT CAAAATATGATTTTTGTTGT CGCGT TTTAAGCGGCC TAA
TCCTATCGGAAGATAGGAACTTTCGT TTCCAAATCGATGTATGAGT GTGAGAATCTATATAGGAATAAATAT TTA
AATGAACTTAATGTATGTCATGGATTCTTTATTAACAGTAAGAAAT TAAAAATAAACTAAT TGTTTATCARACTC
AAAAAAAAAAAAAAAAAAAAAAAAAAAAA

1 JASKH8 Hspo0 £ERZEHRFII K EESHEEIRFT

Fig. 1 Nucleotide sequences of Hsp90 from Bactrocera cucurbitae and their predicted amino sequences

Hsp90

The sequences in box: Signature sequences for Hsp90 gene family. The underline:
The cytoplasm of Hsp90 gene C-terminal region.
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Fig. 2 Phylogenetic tree of insect HSp90 amino acid sequences
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Data are mean + SE. Histograms with the asterisk indicate significant difference between the treatment and control ( P 0.05,

t-test), while with different letters indicate significant difference among different treatment time for 2 hand 1 h respectively

(P 0.05, t-test), the dotted lines of Y=1.0 indicates the expression levels of BC-Hsp90 in the control group.
A. Relative expression levels of BC-Hsp90 after exposure to different temperature stress for different time;
B. Relative expression levels of BC-Hsp9O0 after exposure to LCy, of abamectin for different time;

C. Relative expression levels of BC-Hsp90 in SS and RS.
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