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Harelish negatively regulates sex pheromone biosynthesis
in Helicoverpa armigera
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Abstract Sex pheromone is the key signal molecule in moth communication. The mechanism of sex biosynthesis
has been elucidated in several moths, such as Bombyx mori, Helicoverpa armigera and Ostrinia furnacalis.
However, the negative regulation mechanism is unknown. In the present study, Helicoverpa armigera was
employed as a model insect to investigate the role of Harelish in sex pheromone biosynthesis. The results showed
that the Harelish gene was ubiquitously expressed in seven tissues of female moth, including midgut, epidermis,
brain, antenna, fat body, muscle and sex pheromone gland. The developmental expression profiling showed that
Harelish was highly expressed during the biosynthesis and release of sex pheromone. RNAi-mediated knockdown
of Harelish led to significant decrease in Harelish transcripts. After successful knockdown of Harelish, the
decrease of Harelish transcripts caused a significant increase in calcineurin activity and sex pheromone production,
suggesting that Harelish negatively regulates sex pheromone biosynthesis by inhibiting CaN activity in H.
armigera. These results provide a theoretical foundation for using the termination signal of sex pheromone
biosynthesis as a molecular target to control pests.
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Table 1 Primers used in this study

5% B F1H 51 (5'-3") T/ bp /R & JiiB
Primer GenBank accession no. Primer sequence Length of products Efficiency Usage
Actin-F CCTGGTATTCTGACCGTATGC

‘ HM629437. 1 o R e 151 1.07
Actin-R CTGTTGGAAGGTGGAGAGGGAA
EF-1aF GAAGTCAAGTCCGTGGAGATG
FJ768770. 1 171 1.03 qRT-PCR
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Harelish-F CACTTCAGATTTCGGTATGT 5 1 o7
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X LR
Relative expression level
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Tissue

P e BR3P RE AR . ARG TP BER R Harelish 3 PRl 33k
BAEARRAR A BFHZEF(P<0.05). TR

The data are meant+SE. Different lowercase letters indicate significant
difference at 0.05 level in Harelish gene expression. The same applies below

1 B RS AREALS Harelish EEHREE
Fig. 1 Relative expression levels of Harelish in different

tissues of Helicoverpa armigera female adults
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Relative expression level
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Different developmental time point

-72 h: 4L RG72 h; -48 h: 4L RT48 h; -24 h: 4L RT24 h; 0 h: #P4k; 24
h: F4EJ524 h; 48 h: FIEJF48 h; 72 h: F4L)FT2 h; Bl h B A FHME
hiifEiR

-72 h: 72 h before emergence; —48 h: 48 h before emergence; —24 h: 24 h
before emergence; 0 h: Newly emerged; 24 h: 24 h after emergence; 48 h: 48 h
after emergence; 72 h: 72 h after emergence; The data are mean+SE

B2 AEEEREERESRBEET Harelish EERRIEE
Fig. 2 Relative expression levels of Harelish in pheromone

glands at different developmental time points
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)

The data are mean+SE. **: P<0.01 (Student’s #-test)

E 3 RNAi % 5H) Harelish EFEHE R RRMEH
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Fig. 3 Effects of RNAi treatment on Harelish gene

expression in pheromone glands
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The data are mean+SE. * indicates significant difference at 0.05 level
(Student’s ¢-test)

4 RNAI FSH) Harelish ERFIEX HE R E
EE R
Fig. 4 Effects of RNAi-mediated knockdown of Harelish

on sex pheromone biosynthesis
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dsEGFP+PBAN dsHarelish+PBAN
st

Treatment
Pl e B 4 P E A R e SRR 22 AR 2% (P<0.001, Student’s
%)
The data are mean+SE. *** indicates extremely significant difference at
0.001 level (Student’s #-test)

B 5 RNAiESH Harelish EE BT CaN & %R0
Fig. 5 Effects of RNAi-mediated knockdown of
Harelish on CaN activity
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