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Genecloning and expression of ABCB in Nilaparvata lugens
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Abstract: ATP-binding cassette ( ABC) transporter protein is one of the largest protein superfamilies and
widely exists in all organisms. In insects ABC transporter has important functions in molecule transport
and insecticide resistance metabolism and development. The Nilaparvata lugens ( Hemiptera:
Delphacidae) ABCB ( NIABCB ) gene was identified and cloned. The complete mRNA sequence of
NIABCB was 1 468 bp with an open reading frame of 459 bp encoding a protein of 153 amino acids. The
developmental expression analysis using quantitative real4ime reverse transcriptase PCR showed that the
NIABCB transcript was expressed at all developmental stages of N. lugens. The relative expression level of

NIABCB was the lowest in 1* instar and increased with larval growth. The transcript profiles of NIABCB
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were analyzed in different tissues of 5" instar nymph. The highest expression was observed in the midgut.

It was found that the gene was related to the digestive feeding and survival of brown planthopper. After
transforming 14440 — NIABCB dsRNA into Escherichia coli HT115 NIABCB-dsRNA was induced by

IPTG. The survival rate of brown planthopper was significantly reduced by feeding artificial diet containing

NIABCB-dsRNA. Therefore the isolation and cloning of this gene will play an important role in insect

resistance breeding of crops especially in biological control of rice.
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1
Table 1 Primer sequence
Gene Primer 573" Sequence 573~
5" RACE
gsp CCAATTCAACCTTTCGTCCT
NIABCB ngsp TCCCTTTCTCCACAATGACA
Outer primer CATGGCTACATGCTGACAGCCTA
Inner primer CGCGGATCCACAGCCTACTGATGATCAGTCGATG
3 RACE
gsp GCCAGAAGCAGAGGATAGCA
NIABCB ngsp ACAAGTGCATTGGATGCTGA
Outer primer TACCGTCGTTCCACTAGTGATTT
Inner primer CGCGGATCCTCCACTAGTGATTTCACTATAGG
Real - time PCR
NIABCB Forward ACAAGTGCATTGGATGCTGA
Reverse TCCCTTTCTCCACAATGACA
Forward TGGACTTCGAGCAGGAAATGG
B-Actin
Reverse ACGTCGCACTTC - ATGATCGAG
dsRNA
NIABCB Forward GGAGGAGGTAACCATCAGCA
Reverse TCCG ATTG ACCTAATCGTCT

GAAACTTCTCTARAAAAATGGTGGCTGGCTATGGARAAGTGTTTTGTGCTCTCTGAATATTTTTCTGTTTGATTGAAATTT
ATAATGTTTTAATTTGAGATTTGAACAGTTTTATGGTGTTCTAATTTTGTATAATTTGATTTGTGTGTCTACAAGCCTAT
AGCCATTGTTTTCAACTATATAAATGGATAAGTATTTTAGCTTGTAATGATGCTATATGTTTAAGTGTTGTAAGGTATTG
TTTTGTGGATTTGTGTTGTATATTGCCAAAATTCTTATGAAGATTATAAGTTGATTTGCTCTGAAAGCTGGATTTCCTAT
TCATTAGCAATAGATCCATTCATAATTTATCAAGAATTTACCATTTTGGAGCCGATAACTTTCTTTAGGTTAATAGGTGA
AAAATGCTATTCAACCTATTTAGGATAAATTGGTAGCACGGCAGAAGCTAATTCACTGAATAAGAAATTTAGAATACATA
TAGTCTAATGTCACTTCCATATGAACGGTAATGTGAGTTTTCAGTGTGAATAGAAGTACAGTAATATCAATATTGGTAGC
CAAAATAGACAGGAACTTTTCGAACATCAACATTTGGCACAATTTGGCAGTCAACAGTTGAAGTTGGCAGTACTAGTAGT
ACTATATAGTCTTGGCTCTTACCAAGAGTAGTCATTTGGACCAAATATTTGAAAATATGGATTATTTGAAAATCGAGAAC
GCGACATTTCGTGATAAAGAAATCAACTACCTGGAATGCTGGCGATCTACCTAGTTGTTTTTAACAATATTGTTTCTTTT
CAACCAGATTTTACGATGTGGATGAAGGTTGTATCACGGTTGGAGGTGTGGATATACGTGAATTGGATCCAAAGTGGCTG
AGGGGCAGAGTCATTGGTTTGATCAATCAGGAGCCTATTCTATTCGCCACATCAATCATGGAGAATATTCGCTATGGAAA
M E N I R Y G K
ACCAACAGCGAGTGATGAAGAGGTTTCAAATTGAAGCAGGAAGGCGAACGCTGATGGCTTTATTAGTAAATTTCCTCAGG
P T AS D EEV FE A AK KA NAD GFI S K F P QG
GCTACAATACAGTGGTTGGGGAACGTGGAATTACTGTATCGGGAGGCCAGAAGCAAAGGATAGCAATAGCTAGAGCTCTT
Y NT VV GE RGI TVS GG QKQ RI AI ARA L
CTGAAGAATCCTTCCATCTTGATTCTGGATGAAGCCACAAGTGCATCGGATGCTGAATCCGAAAAAGTTGTACAGAAAGC
L K NP S I LI LD EATS A S DA ESE KV V QK A
TTTGGATGAGGTTTCAAAAATGAAGACAGTGTTGGTCATAGCCCACCGGCTCAGTACTATTCAGAATGCAGATTTGATAG
L DE VSK MKT VL. VI AH RLST I Q NA DLTI V
TAGTTCTGAAGAATGGTGTCATTGTGGAGAAAGGGAATCATGAAGAACTGATCAGGAGAAAAGGACATTACTGGAATTTG
v L K NG VI VEZ K GN HEE L IR REK GH YWN L
ATGAACCAACAAGATGATCAAAGGACGAAAGGTTGAATTGGTTCATCAACTGTTAGATTTTGTACAGAATTTAGTAAATA
M N 0 Q DD QRT KG *
GAACGTTATTTTACTTAAAAAAAAAARAA

1 NIABCB
Fig. 1 Nucleotide and deduced amino acid sequence of NIABCB
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Fig. 2 Amino acid secondary structure of NIABCB
o B o Note: Purple represents random curl

blue represents alpha helix red represents extension chain and green represents beta folding.

2 NIABCB

NIABCB

Table 2 Amino acid similarities of NIABCB gene of Nilaparvata lugens and other insects

Species GeneBank (% ) Identities E  E value
Laodelphax striatella AIN44100. 1 93.42 2. 00E -93
Zootermopsis nevadensts XP_021917196. 1 76.71 2.00E =70
Aphis gossypit XP_027842825. 1 72.48 2.00E -70
Cryptotermes secundus PNF13674. 1 76.03 3.00E -70
Oryctes borbonicus KRT82823. 1 74. 48 4. 00E - 69
Tribolium castaneum XP_008195551. 1 72.79 6. 00E - 69
Limulus polyphemus XP_022257586. 1 72.54 2. 00E - 68
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Fig. 3 Expression of NIABCB at different growth and

development stages
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Fig. 5 The dsRNAs produced by the BPH NIABCB gene
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Fig. 6 Expression of NIABCB mRNA in Nilaparvata lugens
after feeding on dsRNA
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Fig. 7 Survival rate of brown planthopper after
feeding on dsRNA
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