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Abstract [Objectives] To determine the sequence characteristics, expression patterns, and function, of the pink borer,
Sesamia inferens (Walker) aquaporin gene (SAQP), a membrane-bound protein gene that facilitates the movement of water,
glycerol and other substances across cell membranes in plants, bacteria and animals via channels. [Methods] The aquaporin
gene SAQP was cloned from S. inferens by RT-PCR and RACE technology. The expression patterns of SAQP in different
tissues, developmental stages, temperatures and relative humidity was analyzed with Real time quantitative PCR. [Results]
SAQP contains a 831 bp open reading frame (ORF) and encodes 276 amino acids. It has a theoretical molecular weight of
29.27 ku and an isoelectric point of 8.16. SAQP has six transmembrane domains and two highly conserved asparagine-
proline-alanine motifs (NPA motifs). Real time quantitative PCR showed that expression in the hindgut was significantly

higher than in other tissues. The expression of SAQP was highest in adults and relatively low in eggs and pupae. The
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expression of SAQP was relatively stable in different temperature treatments, and there was no significant difference between

high and low temperature treatments relative to the 27

control. Expression in larvae and pupae first decreased, then

increased, with increasing humidity, indicating that both high and low humidity can inhibit the expression of SAQP.

[Conclusion] The expression of SAQP was significantly different in different tissues. Although the expression of SAQP was

not greatly affected by temperature, it was significantly affected by humidity. Adult S. inferens may be more tolerant to low or

high humidity than larvae and pupae.
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Table 1

PRSI

Primers used in this study

Primer name

Primer sequences (5’ - 3')

Usage of primers

AQPDP-F ACAAGCTGATCTGGAGGCA
AQPDP-R TGGCAGGCGGTGATGCTGAG Intermediate fragment amplification
AQPRACE-5' GCTACATCGTCGTCCAAACACTCG 5'RACE
AQPRACE-3' GCAGCAACACCAATGGAAGTTAGCACGA  3'RACE
SAQPDNA-F TGTATGTAGCCACAACGAAAGG
SAQPDNA-R CGTCGAGCATATTGACAGACTA Verification of genome
SAQPqPCR-F GCACGCCTTACAAAACACA
SAQPgPCR-R CTGAGAGACCGATGATAGAGGA Real-time quantitative PCR
18 RNA-F CAACACGGGAAATCTCACCA Reference gene in qPCR
18S'RNA-R GACAAATCGCTCCACCAACTAA
RPS13-F TGGTAAGGGTATCTCCCAATCA
RPS13-R TCGTCAGCAGTCAGTTTCAGC
ExPASy Sun
ProtScale https://web.expasy.org/protscale/ etal. 2015 SYBR Green I
TMHMM http://www.cbs. qPCR STBR®Premix
dtu.dk/servicessTMHMM/ AQP Ex TaqTM 2x Bio- Rad 10 uL
1 uL cDNA 2 puL ddH,O 6 pL
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SV Total RNA AQP SAQP cDNA
Promega SAQP
RNA PrimeScript RT reagent Kit Perfect Real ORF 831 bp
Time Bio-Rad cDNA ATG TAA 276
RPS13 29.27 ku 8.16
18SRNA 28.08 <40 120.47
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Fig. 3 Prediction of transmembrane helices in
proteins of SIAQP from Sesamia inferens
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