25447 2004, 50(1):137 - 145 Plant Protection

BiFAA EQESELE CTSB-16D 1 CTSB-348
e bE  FRIXIE BT A R EREE iriE B4 N B
ZFT. % #'. ZEE, BEA', KKE

(L SRR BT AT ST LA U S0 3 SEPH 5500255 2. i1 o Tl A7 R
SHUELATE], Kb 4100075 3. BN MAEERL2ABTTEBE. 2B 550081

WE HTHREZEAZFGHLE CTSB-16D fo CTSB-348 £ M3 Myzus persicae (Sulzer) *f1 5 & 1& % 4= UV-B i
P g 4E A LB it RT-PCR 3 K 4% T M CTSB-16D = CTSB-348 3L B, #) A A 412 8.5 F k54 T €414 5
7 4% 45 KA 52 8 3% 56 £ ¥ PCR(quantitative real-time PCR,RT-qPCR)#Z R4&M T 2 AN X B AT RFE L F &
YA AR FREZHR KEF UVB & RR KOG LR R P LEE, LEKRMAT M CTSB 16D
(GenBank % 3 % : MZ962352) #= CTSB-348(GenBank %3 5 : MZ962353) A B , 53 K 4% % 1 096 bp #= 1 101 bp,
F& i AE(ORF) 4514 1 017 bp #= 1 023 bp, 51 % 7 338 AN 4= 340 AR A, B aatHF &4 38.14 kD o
37.52 kD, % & £ (pD 4 5. 46 A 5.99, R KX F 44 AU, He3F CTSB-16D F» CTSB-348 3 5 i 2 ¥F Acyrthosi-
phon pisum (XP_003246386. 1, NP_001119608. 1) CTSB # % # % % #, RT-qPCR % #F %4 %, CTSB-16D #=
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Cloning and expression profiling of the cathepsin genes CTSB-16D and
CTSB-348 and their response to different environmental stresses in
Myzus persicae (Hemiptera: Aphididae)
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Abstract To explore the role of CTSB-16D and CTSB-348 of Myzus persicae (Sulzer) in response to high and low
temperature and UV-B stresses, they were cloned by RT-PCR and their sequence characteristics were analyzed
using bioinformatics approaches. The relative expression levels of the two genes in aphids at different
developmental stages and in wingless adults exposed to high temperature, low temperature and UV-B stresses for
different durations were detected by quantitative real-time PCR (RT-qPCR). The sequences of CTSB-16D and
CTSB-348 (GenBank acc. nos. MZ962352 and MZ962353) were 1 096 bp and 1 101 bp in length, with an open

reading frame of 1 017 bp and 1 023 bp, encoding 338 and 340 amino acids, respectively. The relative molecular
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weight of the proteins are 38. 14 kD and 37.52 kD, with an isoelectric point of 5.46 and 5. 99, respectively.
Phylogenetic analysis showed that both CTSB-16D and CTSB-348 had the closest relationship with CTSB of
Acyrthosiphon pisum (XP_003246386.1, NP_001119608. 1). RT-qPCR analysis showed that the two genes were
expressed at different developmental stages, with the highest expression levels of CTSB-16D and CTSB-348 in the

1st-instar nymph and wingless adults, respectively. Low and high temperature and UV-B stresses obviously induced

the expression of CTSB-16D and CTSB-348 genes, and the expression increasing first and then decreased with

increasing exposure time. Under 4C, the expression levels of CTSB-16D and CTSB-348 reached the peak after 90

min exposure, respectively, but under 36 C , their expression reached the peak after 30 min exposure. Under UV-

B stress, the expression levels of CTSB-16D and CTSB-348 peaked after 60 min and 120 min exposure,

respectively. The different expressions of CTSB-16D and CTSB-348 at different developmental stages and their

different responses to temperature and UV-B stresses suggested that the two genes were involved in the growth and

development of M. persicae in response to environmental stresses.
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Table 1 Information of primers used in this study

514 5151 (5'-3" P4 7 Be i B2 /bp B kiR E/C 519 &

Primer code Primer sequence Product size Annealing temperature Usage of primer
CTSB-16D-F TACATGCAGCAATAGTGGGT 1096 55 PCR ¥ ¥ CTSB-16D I
CTSB-16D-R AACAATTAGTTGGTCACTGGC CTSB-348 FJi [5] 52
CTSB-348-F TATTTTAGTCCTCAGTCGCA 1101 35

CTSB-348-R TGTTTACTCTGAAACGAGTG
qCTSB-16D-F GCTGTCATACATGTGGCTTC 147 35 RT-qPCR #:3l H 3K
qCTSB-16D-R CGTCATTAGGACAAGGTGGA

qCTSB-348-F TTTGCCCTCGTGGGCTTATT 73 56

qCTSB-348-R ACAACGGATCCAGATCGACG

gActin-F AGTGCGACGTTGACATCAGA 119 55 RT-qPCR il Py 23

gActin-R GCTTGGAGCTAAGGCAGTGA
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100
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O KRB Anopheles darlingi (ETN61492.1)
O BB Aedes aegypti (XP_001653890.2)
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95 { A SJER R Anoplophora glabripennis (XP_018567762.1)
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@ i Aphis gossypii (XP_027846740.1)

@ £k Rhopalosiphum maidis (XP_026809282.1)
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@ Wi SiF Acyrthosiphon pisum (NP_001119608.1)
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V KW Crassostrea gigas (XP011428258.2)

AU bootstrap 1T 000U FE LA B sEAUM 43 32 BAR E, 53 32 ERUEFRREARE -

Bootstrap was used for 1 000 calculations to test the confidence of the branch of the evolutionary tree. The value on the branch indicates the confidence.

1 EFBEENERN CISB RERFIIZGZEH
Fig. 1 Phylogenetic tree of CISB constructed by neighbor-joining method based on amino acid sequences
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CTSB-16D CTSB-348

LiERIE 2 s
Relative expression level
AR RIEH
Relative expression level

N1 N2 N3 N4 WSA WDA N1 N2 N3 N4 WSA WDA
KB B KEHB
Developmental stage Developmental stage

NI1~N4: 43 BRI~ 46 B WSATGRR H; WDA AR o Bk P Ehane 22, HE EAR/ING FRERR A IR & F B IR R AR 3%
RRAFAE B PSR (P<0.05, Tukey).

N1-N4: 1st-4th instar nymphs; WSA: Wingless adults; WDA: Winged adults. Data are mean+SD. Different lowercase letters above bars indicate
significant differences in the relative expression level of genes during different developmental stages (P<<0.05, Tukey’s test).

2 HFAE R EMER CISB-16D 1 CISB-348 BIHRT RiAKF
Fig. 2 Relative expression levels of CISB-16D and CISB-348 at different developmental stages of Myzus persicae
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B A PEEAREDE, A EARRNG FREFRAS AL BRI )Rk A X Rk BAF R B3E 2 R (Tukey, P<0.05). .
Data are mean+SD. Different lowercase letters above the bars indicate significant differences in the relative expression level of genes among different
exposure time (P<<0.05, Tukey’s test). The same applies below.

E 3 4C#rEARRERHE THEEF CTSB-16D #1 CTSB-348 {iEX Rk 2
Fig. 3 Relative expression levels of CISB-16D and CTSB-348 in Myzus persicae exposed to low temperature (4°C )

for different durations
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Fig. 4 Relative expression levels of CTSB-16D and CTSB-348 in Myzus persicae exposed to high temperature (36°C )

for different durations
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UV-B i 7. 8k CTSB-16D F1 CTSB-
348 Fik i bifi I [A] 4 4 2 S5 B S T R
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Fig. 5 Relative expression levels of CTSB-16D and CISB-348 in Myzus persicae exposed to UV-B for different durations
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