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W E: AR E YR EFF X RE T 8 Tetranychus cinnabarinus #9734 AL, %
M Fa#r T 6 kAt LT R BEA R (TcCHTs) %9 cDNA &%), #)A RT-gPCR &K, Mz T
REVAE M a) AR M JUT B IR B AR 69 H oL, RIMATR T 25 F4ER TIUT B B R ik
A, LREW: 6 £ILTREEER (TcCHITI. TcCHIT2. TecCHIT3. TeCHT4. TcCHT5#=
TcCHT6) H AR 64 453K, TR A& A RoTREH 44 60.80. 69.03. 104.32. 59.75. 45.63
#249.05 kDa, F 8,508 4 544, 8.65. 6.23. 6.07. 6.12 F2 8.27. 6 KA Btk ik 534 4hiHh
o dhit R E S T I ARE A, RRREEZTEARER LR 2405, 6 FARMNK
REHH RRALE TH, B TcCHITI #= TcCHTS A TRE AR E, MREELAYN, 4555
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RARSHREZ MO FRH AR ETAERLT .
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Effects of curcumin on the expression of chitinase genes from the carmine

spider mite, Tetranychus cinnabarinus (Boisduval)

WANG Dan, ZHANG Bingchuan, DING Wei’, ZHANG Yonggiang, LUO Jinxiang
(College of Plant Protection, Southwest University, Chongqing 400715, China)

Abstract: The mechanism of the curcumin (substance from plants) against Tetranychus cinnabarinus
was elucidated. The six cDNA sequences of chitinases of Tetranychus cinnabarinus (TcCHTS) were
cloned and analyzed. Quantitative RT-qPCR was used to detect the expression levels of the chitinase
genes across different developmental stages of 7. cinnabarinus. Then the effect of curcumin on the gene
expression of TcCHTs was determined. The results indicated: The six CHTs cDNA sequences had
different domains. These genes had predicted molecular weights of 60.80, 69.03, 104.32, 59.75, 45.63,
and 49.05 kDa, respectively, and isoelectric points of 5.44, 8.65, 6.23, 6.07, 6.12 and 8.27, respectively.
Quantitative RT-PCR results revealed that CHTs expression levels in larvaes and nymphs were higher
than those in eggs and adults. After the nymph mites were exposed to curcumin for 24 h, the mRNA
expression levels of TcCHTS significantly decreased. It is noteworthy that TcCHIT1 and TcCHTS were

more sensitive than others. The results indicated that one of the acaricidal mechanisms of curcumin
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might be inhibiting the activity of chitinase. By affecting the degradation of chitin, the epidermal

degeneration was inhibited, which will lead to the damage of normal growth and development of the

mites integument.

Keywords: curcumin; Tetranychus cinnabarinus; chitinase genes; expression
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P Vo il Il 28 S ) RO 9 AT o 2838 BLJLTT Ji il
YIS, BFGE T 2230 20 R b g JL T 5 B it 1)
Fo,  DUHAR B 22 30 30 A b i g ) /E FHATL A

1 RS

1.1 #Hiet
1.I.1 KA ¥ (curcumin), 044, W H A
6B SIS A B2 v s o6 B2 7] 98 % W i 15
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2.1 ERZRXARAMH LR HEF S
22 TR 2% FIORT FE 245 7] W 005 15 0 A A i o 5,
48 h [] LCso fH53 50 2.424 1 0.696 mg/mL (%
3), REEWmENTEIACT RS, (FEA K
SRIGTEDIT, 2233 O ARG IR R
2.2 SREVIHEE TcCHTs #9 cDNA FF5 52 f& 5 47
% 6 %< cDNA (TcCHITI TcCHIT2. TcCHIT3.
TcCHT4. TcCHTS F TcCHTG) J¥-51) va [ 45 B AT
% GenBank (x5 70 A: KT956964.
KT956965. KT956966. KT956967. KT956968 Fll
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F 1 REIES TcCHTs R F 4185 14951%

Table 1 Primers for cloning the sequences of CHT genes in Tetranychus cinnabarinus

FHE K Gene L3754 Primers for sense U754 Primers for anti-sense
TcCHITI ATGTTGCCATCTTTAATCATCT TCAACAATCAATTCCTTCGAAA
TcCHIT?2 ATGACCACAATTGTTAATTATT TTATTTGCGATTTTTTCCATCC
TcCHIT3 ATGAGTGGGACATCGGTGATCA TTATTTGGGTGCTGCTGCAGTT
TcCHT4 ATGGCTAGAATGATAAACCTGA TTAAATGTTGTTACAATTGGCA
TcCHTS ATGAGGAAAAAATTGACTTTTG TCAACGTTTGAGATCATCGTTA
TcCHT6 ATGAAAATAATGAAGAAACTGG TCAAGTGAAAAACTTGAGCGTA

#*2 RESIHEH TcCHTs EE RT-qPCR 3149755
Table 2 Primers for Real-time RCR of CHT genes in Tetranychus cinnabarinus

FE[H Gene L3754 Primers for sense 5514 Pimers for anti-sense
TcCHIT1 GCCCATCATGCACCATTGTA CCCACCTTGTAAAGCAGCTG
TcCHIT2 CATCATCTCCATCGCCTCCT GTCAAGACCGGCAAATGTGT
TcCHIT3 TGTCGTCGGAATGGCTACTT GCTGCACCGTCCTTAAGAAG
TcCHT4 TCATTGCTGTTGGTGGTTGG ACGATCAGTTGCTCCAGGAT
TcCHTS GGTTCTGCCGATGTTCACAG AACATGCCGCTTTCATTGGT
TcCHT6 GCCTACTTGAGCTTCTGTGC ACGGAGATGGGCGATAAGTT
RPS18 ACTACGCTCGTGGCCACTATACAA ACCAGATCCAGTTCCACCTCCAAA

®3 ERFIFWOEIRE ARSI S HNELER (48 h)

Table 3 Toxicity of acaricide against Tetranychus cinnabarinus female adults (48 h)

AIEF] Acaricide AR (VD %+ SE LCs0(95% CI)/(mg/mL) Ve
FH K curcumin 540 1.234+0.195 2.424 (1.715~3.733) 3.327
124 spirodiclofen 540 1.881+0.168 0.696 (0.212~1.292) 16.426

E(Note): * B X [i] (Confidence interval).
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e BRAIRE TR, MRS BERAAL 21, KERRER S E IR, RO SERR U T RE &I, O SEORIS IS .
Note: Signal peptides were underlined. The N-glycosylation sites were indicated with double lines. The catalytic domains were shaded. The chitin-binding
domains were in white with a black background. The transmembrane helice were in white with a green background.
A: TcCHITI; B: TcCHIT2; C: TcCHIT3; D: TcCHT4; E: TcCHTS; F: TcCHT6

1 REGAHES TcCHTs 2E cDNA F5I KSR EBRFS
Fig. 1 Nucleotide and deduced amino acid of TcCHTs cDNA sequence

TcCHIT3 Fl TcCHT4 # 3 &L IF 514G — M FN— M AL g5 R, T 2 3 5 A 49 i 20 93]
SRS MBS R R AN LT R EE A, T # 60.80. 69.03. 104.32. 59.75. 45.63 F1 49.05
TcCHTS Fl TcCHT6H A5 I, AAAE— 5 i kDa, Z5HL 5435k 5.44. 8.65. 6.23. 6.07. 6.12
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=4 KEVMHES TcCHTs £ cDNA FHIER

Table 4 The complete sequence information of CHT genes of Tetranychus cinnabarinus

HE[A HRT BN 3 Pt FE IR x> R HHRAE HL s

Gene Accession numbers Coding sequence/bp Deduced amino acid Calculated molecular/kDa Isoelectric point
TcCHITI KT956964 1632 543 60.80 5.44
TcCHIT2 KT956965 1887 628 69.03 8.65
TcCHIT3 KT956966 2793 930 104.32 6.23
TcCHT4 KT956967 1593 530 59.75 6.07
TcCHTS KT956968 1194 397 45.63 6.12
TcCHTG6 KT956969 1272 423 49.05 8.27
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Note: A phylogenetic tree was constructed by MEGA 5.10 based on the neighbor-joining method according to amino acid sequences. Bootstrap support values

with 1 000 were shown on the branches. Reference sequences were obtained from the genome database of Tetranychus urticae and the NCBI database.
Tu: ZBEMW Tetranychus urticae (TuCHITI: tetur01g11910; TuCHIT?2: tetur02g08940; TuCHIT3: tetur03g04960; TuCHT4: tetur1 7g02930; TuCHTS:
tetur14g03830; TuCHT6: tetur14g03950). Dm: £ JE 4Ll Drosophila melanogaster (DmCHT2: NP_477298.2; DmCHT4: NP_524962.2; DmCHTS:
NP_650314.1; DmCHT6: NP_572598.2; DmCHT7: NP_647768.3; DmCHTS8: NP_611542.2; DmCHT9: NP_611543.3; DmCHT10: NP_001036422.1;
DmCHTI11: NP_572361.1; DmCHT12: NP_726022.1; DmDGF1: AAC99417.1; DmDGF2: AAC99418.1; DmDGF3: AAC99419.1)

2 TEYF CHT EE#LR 5347
Fig. 2 Phylogenetic analysis among TcCHTs, TuCHTs, and DmCHTs
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Fig. 3 Expression levels of TcCHTs across different developmental stages of Tetranychus cinnabarinus
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positive control (CK2). *and ** on the error bar indicated a significant difference between treatment and control group (CK1), * (P < 0.05) or " (P < 0.01,

t-test). RPS18 was used as the reference gene.
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Fig. 4 Effect of curcumin on the mRNA expression of 7cCHTs (24 h)
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