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Cloning, expression and analysis of the silkworm C-type lectin S11

. ok . . . skekok
ZHAN Ming-Yue  YANG Pei-Jin RAO Xiang-Jun
(School of Plant Protection, Anhui Agricultural University, Hefei 230036, China)

Abstract [Objectives] C-type lectins are common in plants and animals and are involved in immune defense responses,
development and signal transductions. Lepidopteran C-type lectins can be divided into three types (S, IML and X) based on
their lengths and conserved domains. Little is known about the functions of S-type CTLs. We cloned the Bombyx mori L.
C-type lectin S11, quantified its expression, and conducted a preliminary analysis of its function. [Methods] Based on
bioinformatic analysis of all C-type lectin sequences in the silkworm genome, we cloned the full-length cDNA of CTL-S11
with PCR. The nucleic acid and amino acid sequences were compared and analyzed in silico. The recombinant protein was
expressed and purified from E. coli. RT-PCR and real-time PCR was used to analyze the tissue profile and inductions.
Bacterial agglutination using a recombinant protein was also examined. [Results] The full-length cDNA of CTL-S11 is 519
bp and encodes 173 amino acids. The corresponding recombinant protein with the HisTag is about 18 ku. RT-PCR indicated
that CTL-SI1 is expressed in the midgut, fat body, hemocytes and epidermis. Realtime PCR showed that, after feeding, or
injecting larvae with bacteria, CTL-S11 was significantly induced at certain time points. The agglutination experiment showed
that the recombinant protein induced bacterial agglutination in the presence of Ca?". [Conclusion] The expression of
CTL-S11 was significantly induced by bacteria and a recombinant CTL-S11 protein could induce bacterial agglutination.
Therefore, CTL-S11 may function as an immune receptor involved in pathogen recognition in the silkworm.
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21 G F H T W T G Q D N G R G Y S D D P A E

41 CCTCACTGCGCCGGCGTCGATGCCATCAACCCTGGACTAAGAGACTGGTGGTGCCACCGA
14 P H C A GV DA I NP G L R DWW C H R

481 CGACAACCTTACGTATGCCAAAAGACCGTCAATCCAGTTTAG
61 R Q P Y V C QO K T V N P VvV *

1 CTL-SU W#BERFNE B R F
Fig. 1 Nucleic acid and protein sequence of CTL-S11

The signal peptide is underlined the CRD region is shaded grey.
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Fig. 2 The phylogenetic tree of CTL-S11

GenBank

The GenBank accession number of each homolog is marked, the genus names are
annotated in brackets, the taxonomic categories are marked to the right.
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Fig. 3 Genecloning, protein expression and purification
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A. The PCR product and digested vector fragment,

M: Marker; 1-2: PCR product of S11; 3-4: Digested vector
fragment; B. Coomassie blue staining of bacteria
before/after induction, M: Marker; 5: Before; 6: After;
C. Western blot of bacteria before/after induction,

M: Marker; 7: Before; 8: After; D. Analysis of the refolded
protein, M: Marker; 9: Coomassie blue staining;

E. Analysis of the refolded protein, M: Marker;

10: Western blot using the HisTag antibody.

Western Blot 3 D E
Western blot 18 ku
23 HARHIMFESRIESH
CTL-S11 4
RNA cDNA
RT-PCR 1
CTL-S11
4
CTL-S11

M HC MG FB EP
bp

S11

Actin

B 4 Sl11ByHLARIE
Fig. 4 Tissueprofile of S11
HC MG
FB EP

M: DNA Marker; HC: Hemocytes; MG: Midgut;
FB: Fat body; EP: epidermis.
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Fig. 5 Changes of gene expression of whole larvae
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A, C, E, G. Feed E. coli; B, D, F, H. Feed B. subtilis.
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Fig. 6 Changes of gene expression in the midgut
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A, C. Feed E. coli; B, D. Feed S. aureus.
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Fig. 7 Changes of gene expression in the fat body

A C E. B D F
A, C, E. Inject E. coli; B, D, F. Inject S. aureus.
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