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Clone and expression analysis of five cathepsin B genes in different host—

specific types of Aphis gossypii Glover

LIU WeidJiao ZHANG Xiaodi GAO XueKe ZHU XiangZhen WANG Li JI Ji-Chao LUO Jun-Yu
CUI JinJie LI Dong-Yang~ ZHANG Kai-Xin" ( Laboratory of Cotton Biology Cotton Research
Chinese Academy of Agricultural Sciences Anyang 455000 Henan Province China)

Abstract: Cathepsin B plays an important role in insect metabolism. In this study Cathepsin B was
selected from the transcriptome database of Aphis gossypii Glover and cloned into fulldength ¢DNA
sequences. The relative expression levels of these genes in different host specific types of A. gossypii at
different instars were analyzed by qRT-PCR. The expression profiles of five highly expressed Cathepsin B
genes in A. gossypit at different developmental stages were analyzed to compare the expression of different
specific types of A. gossypii after host conversion. All the five genes were expressed in different instars
and different hosts. The expression of different genes in cotton host was different. The expression levels of

AgCb-d AgCb-2 and AgCb-3 in the cucumber type were relatively high in the adult stage while the
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expression levels of AgCh~4 and AgCb-5 were opposite. A. gossypii of cotton type and cucumber type were

transferred to Cucurbita pepo L.

respectively. The expression levels of AgCb+ and AgCb-4 genes of

cotton type and AgCh- AgCb-2 and AgCb-3 genes of cucumber type were significantly higher in different
periods than before transfer. The results showed that the expression levels of AgCb4 AgChb2 AgCh-3

AgCb-4 and AgCb-5 were different with the growth and development of A. gossypii and the conversion of

host plants. This suggested that Cath B may play a role in the adaptation of cotton aphid to host plants.

Key words: Aphis gossypii; Cathepsin B; developmental stage; host specialization; expression profile
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o 95°C 2 min;
40 95°C 15 s+ 60°C 1 min,
PCR Eppendorf Mastercyclerep
realplex PCR . Ct
2- AACt
Cath B
| AgCb (

1

SPSS

Prism 8.0 o

PCR

Table 1 Primers used for real-time quantitative PCR

P <0.05,

( Duncan’s)

GraphPad

(%) (R)
Gene Primer sequence (5°37) Amplification efficiency Correlation coefficien
F-CGGATGTAATGGTGGTTAT
AgCb- 107 0.962
R-CCTCGCTGGATTTGTAAT
F-TGTGCCCGTGATAAATTC
AgCb=2 96 0.999
R-CTAATGTCTTGTGGTGATGA
F-GACTATAACTACATACAACAGGAT
AgCb-3 82 0. 989
R-GTAAGGCGATACCGAGTA
F-GGCACTCTGTATGGTTCA
AgCb~4 98 0. 997
R-ATGTCACGGTGGTTATCC
F-ITGGTATCTGGTGGTGAA
AgCb->5 110 0. 994
R-TATGTTCCTTGATGATTGTCTT
AgCb->5
2 o Cath B N
C
2.1 5 Cath B Propeptide _ C1 Peptidase _ C1A _
CathepsinB  Gln. Cys. His. Asn4
5 Cath B cDNA ( 2) S2 ( 1) .
AgCh-d . AgCh2  AgCh-3. AgCh4-
2 B
Table 2 Basic information of the Cathepsin B family
Gene ID ORF ( bp) Gene location Domain Relative molecular mass ( kDa) pl
89 —234 Peptidase_C1 superfamily
AgCb- 720 27.38 6. 64
24 -62 Propeptide_C1
AgChb -2 981 67 =319 Peptidase_C1A_CathepsinB 36. 62 6. 87
85 -327 Peptidase_C1A_CathepsinB
AgCh -3 1 002 37. 65 8.73
24 -62 Propeptide_C1
89 -335 Peptidase_C1A_CathepsinB
AgCb -4 1011 38.37 5.69
24 -62 Propeptide_C1
AgCb -5 981 78 —323 Peptidase_C1A_CathepsinB 36. 80 7.41
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Fig. 1 Multiple comparison of amino acid sequences between Cath B gene and Cath B gene of other insects
o AgCbh< Aphis gossypii  MW819782; AgCh-2 Aphis gossypii  MW819783; AgCh-3 Aphis  gossypit

MW819784; AgCb4
BAB40804. 1; MpCb4

BdCbh-2 Bactrocera dorsalis
5 Cath B
Cath B
Cath B

Myzus persicae Sulzer

Linnaeus ( 2)o

2.2 5 Cath B

2.2.1 5 Cath B
PCR

MW819785; AgCb->
DAAO6115.1; ApCb-3
JAC57277. 1, DmCb-

Aphis gossypii

Myzus persicae

Bombyx mort

Aphis gossypii

Aphididae

AgCh=2 3

o AgCh3

Cath B

AgCbh-

MW819786; BmCh-
Acyrthosiphon pisum  XP _029341239. 1;
Drosophila melanogaster NP_001259536. 2.

(P <0.05) . AgCh4

Bombyx mori
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2 Cath B
Fig. 2 Phylogenetic relatedness of Aphis gossypii
Cath B with other species
1000  Bootstrap - Bm ; Mp ; Ap :
Ps ; Bd 7 Dm , Ag o Note: The tree was constructed by using neighborHoining
method. Bootstrap support values were based on 1000 replicates. Bm Bombyx mori; Mp Myzus persicae; Ap Acyrthosiphon

pisum; Ps Phenacoccus solenopsis; Bd Bactrocera dorsalis; Dm  Drosophila melanogaster; Ag Aphis gossypii.

3 AgCh-d . AgCh2. AgChb3. AgChb4. AgCb->
Fig. 3 Relative expression of AgCb4 AgCb2 AgCb-3 AgCb-<4 and AgCb-5 on cotton and cotton-to—zucchini
1L 1 2L 2 ;3L 3 ;4L 4 ;1D 1 ;3D 3 ;5D 5
71D 7 o ' ( ANOVA P <0.05) . Note: 1 L 1" instar nymph;
2 L 2" instar nymph; 3 L 3" instar nymph; 4 L 4" instar nymph; 1 D 1% adult; 3 D 3" adul;; 5D 5" adult; 7D 7"

adult. The * on the column indicated significant differences in gene expression. ( ANOVA P <0.05) .
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Fig. 4 Relative expression of AgCb-d AgCb2 AgCb3 AgCb-4 and AgCb-5 in cucumber and cucumber-to-zucchini
1L 1 2L 2 3L 3 4L 4 1D 1 13D 3 5D 5
7D 7 ’ (ANOVA P <0.05) , Note: 1 L 1% instar nymph; 2 L 2"
instar nymph; 3 L 3™ instar nymph; 4 L. 4" instar nymph; 1 D 1" adult; 3D 3™ adult; 5D 5" adult; 7D 7" adult. The ~ on

the column indicated significant differences in gene expression. ( ANOVA P <0.05) .
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