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Cloning of the Bombyx mori short neuropeptide F receptor (BsNPF-R) cDNA
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It has already been reported that short neuropeptide F (sNPF) stimulates feeding behaviors in a wide
variety of insect species. In the present study, we cloned cDNA, encoding a sNPF receptor homologue
from a silkworm, Bombyx mori, named BsNPF-R. The amino acid sequence of BsNPE-R was compared
with those of sNPF-R thus far reported, which is shared with humans (36%), mice (34%), zebrafish
(35%), and fruit flies (51%), respectively. A BsNPF-R protein’s mass was theoretically estimated to be
42,731 Da and it is a putative plasma membrane-penetrating protein. The mRNA expression of
BsNPF-R was tested; the results showed that a strong expression was detected at the midgut, post-silk
gland, Malpighian, and testis; however, a weak expression was at the fat body, hemocyte, and ovary.
In addition, the synthesized sNPF of a silkworm regulated the BsNPF-R mRNA expression through

the cell-based functional analysis.
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Alignment of BsNPF-R sequences. The amino acid sequence of the B. mori sNPF receptor is compared to those of
other species. From top to bottom, aligned sNPF receptor sequences are: and silkworm (Bombyx mori NP_001127729.1),
human (Homo sapiens NP_000901.1), mouse (Mus musculus NP_032757.2), zebrafish (Danio reio XP_001332759.1) and
fruit fly (Drosophila melanogaster NP_001262086.1). At the bottom of the amino acid sequences, identical amino acid
residues are shaded black (*), partial similar sequences are shaded gray (:) and light gray (*). Dashed- lines indicate
no identical amino acid sequences.
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Fig. 2. Phylogenic tree of BsNPF-R and its schematic structure on the cytoplasm from the different species. (A) Amino acid
sequences were analyzed by NCBI program; the phylogenetic tree was constructed using the neighbor-joining method.
The length of the section indicates the relative distances between the sequences. (B) Black boxes are transmembrane
(TM)-domains on the cytoplasm membrane estimated by both programs of TMHMM Server v. 2.0. and ExPASy program
(http:/ /www.expasy.org). The GenBank accession numbers are as follows, Homo sapiens (NP_000901.1), Pan troglodytes
(NP_001012655.1), Bos taurus (NP_776826.1), Mus musculus (NP_032757.2), Rattus norvegicus (NP_076458.1), Canis famil-
iaris (XP_005629430.1), Gallus gallus (NP_001026299.1), Caenorhabditis elegans (NP_509725.21), Danio rerio (XP_001332759.1),
Bombyx mori (NP_001127708.1), Drosophila melanogaster, (NP_001262086.1), Apis cerana (XP_320180.1).
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Fig. 3. The expression level of BsNPF-R mRNA. Expression BsNPF-R mRNA was analyzed from the various tissues of silkworm
by RT-PCR. (B, C) Samples were obtained at different developmental stages from egg to adult and from 1% to 5"
instars. (D) Bmb cell was treated with different BsNPF peptides (#1: SPSRRLRFG, #2: TPVRLREG, #3: APSMRLRFG),
(E) with different combination of sNPF peptides, (F) with different combination of doses and times of sNPF3. All
bar graphs in the Fig. 3 represent the average of three RT-PCR values. BsNPF peptides were synthesized in Anygene

Co., Gwangju, Korea.
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