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Identification and characterization of a novel hemocyte
specific gene Bm04862 in silkworm, Bombyx mori

Shuang Yu, Jingjing Su, Man Xu, Kui Zhang, and Hongjuan Cui

Southwest University, State Key Laboratory of Silkworm Genome Biology, Chongging 400716, China

Abstract: BmO04862 is a novel hemocyte-specific gene, which has been identified and cloned through the microarray data
in silkworm, Bombyx mori. Initially, we successfully obtained the full-length cDNA sequence of Bm04862 via the rapid
amplification of cDNA ends (RACE). The sequence consists of an open reading frame (ORF) with 819 bp, which could

encode 273 amino acid residues. The bioinformatics analysis predicted that Bm04862 was a transmembrane protein.
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Furthermore, qRT-PCR analysis revealed that the expression of Bm04862 was specifically detected in hemocyte and
reached a peak at L4M and PP2 stage. Bm04862 was overexpressed in Sf9 insect cells, and the cellular localization
indicated that Bm04862 was specifically located in cytoplasm and nuclei membrane. Interestingly, the expression of
BmO04862 increased dramatically after challenged with Escherichia coli for 24 hours, which predicted its potential role in

the innate immune system. Overall, this study could provide the fundamental knowledge for further research.

Keywords: Bombyx mori, hemocyte-specific gene, Bm04862, expression feature, subcellular localization
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Table 1 PCR primer sequences

Primer name Primer sequence (5'-3")

CCTGTATGATTCAGATGTTCAATAG

GSP1 T

GSP2 GCCGGACACAAGCCAAGCCCAAT

NGSP1 GGCTTGTGTCCGGCATCTGTAGAA

NGSP2 CCTTCTGAAGAGGTGCATCTTAGA
AA

Bmo04862-1 F: TTTAAGCTGTTCTACAGATGCC

R: GAAGGATCATTTGCCCAAC
F: ATGTTACTGAGCTTGCTACTGTT
R: ATCGCCTTTGGCAATTT
Bm04862-qPCR F: ACACAAGCCAAGCCCAATG

R: TGCTTTATGATGTTCGCCTGTA

BmO04862-cds

BmGAPDH-qP

CR F: CATTCCGCGTCCCTGTTGCTAAT

R: GCTGCCTCCTTGACCTTTTGC
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Fig. 1 Cloning and analysis of Bm04862. (A) Agar gel analysis of the Bm04862 PCR product. M: DNA marker;
PCR: the conservative sequence cloning; 5S'RACE: fragment of 5S’RACE; 3'RACE: fragment of 3'RACE. (B) The
diagram of the Bm04862 complete cDNA sequence. (C) The diagram of the Bm04862 complete genomic sequence. [l :
extron; [ : intron.
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Fig. 2 The full length cDNA sequence of Bm04862 gene and its deduced amino acid.
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Fig. 3  Prediction and analysis of the Bmo04862
protein. (A) The prediction of Bm04862 protein
domain. (B) The prediction of the Bm04862 protein
signal peptide. (C) The prediction of Bm04862
transmembrane helices protein.
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Fig. 4  Tissue and stage expression profile of
Bm04862. (A) The expression of Bm04862 mRNA in
the different tissues of the 3rd day of the 5th larvae. He:
hemocytes; Ha: head; Te: testis; Ov: ovary; Mi: midgut;
Ma: malpighian tubules; Ep: rpidermis; Si: silk gland;
Fa: fat body. (B) The expression of Bm04862 mRNA in
hemocytes from the molting period of the 4th larvae to
the 1st day of spinning. L4D3: day 3 of the fourth
instar larval; L4M: molting stage of the fourth instar
larval; W: wandering stage; PP1: day 1 of prepup.
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The subcellular localization of BmO04862 in embryonic cell line. (A) The cells transfected with

pSL1180-A4-Bm04862-dsred-SV40 plasmid. (B) The cells transfected with pSL1180-A4-dsred-SV40 empty plasmid.

25 WEMESLH

Bm04862
Bm04862
Escherichia coli
5 2d
3 6 12 24 36 48h
qRT-PCR Bm04862
( 6 Bm04862
3-24 h
24 h 2
Bm04862
Bm04862

3 ik

[16]

® 010-64807509

257

*%

Relative expression

0.0
Control 3 6 12 24 36 48
¢ (h)

6 WMEMWIFZE BM04862 HIFKILE 4T

Fig. 6 Expression analysis of Bm04862 after induced
by microbes. *P<0.05 vs control PBS, **P<0.01 vs
control PBS, Student’s t-test. n=3.
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