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Cloning expression analysis and subcellular localization of BmChd64 in

silkworm Bombyx mori
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Abstract: Chd64 is a protein containing calponin homology ( CH) domain which plays a key role in the
signal pathway of JH and 20E in Drosophila melanogaster. In this study the BmChd64 gene which was
homologous to DmChd64 of D. melanogaster was cloned by PCR. After connecting with the expression
vector pET28a the prokaryotic expression of BmChd64 protein in vitro was successfully obtained and its
subcellular location analysis were carried out in Bombyx mort. The sequence of the open reading frame
( ORF) of the BmChd64 gene was 567 bp which encoded 188 amino acids the predicted molecular
weight was 20.9 kDa and the theoretical isoelectric point was 8.41. The encoded protein had a CH
domain at the 27" to 130" amino acids. The homology comparison and evolutionary analysis showed that
BmChd64 was closely related to Tribolium castaneum and D. melanogaster. The results of qRT-PCR

showed that the gene was expressed in different tissues at wandering stage of the 5" instar larvae of the
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silkworm and the expression trend of BmChd64 in the wing discs were consistent with the change of 20E

titer in silkworm. The subcellular localization results showed that BmChd64 was distributed both in the

nucleus and the cytoplasm. The fluorescence signal in the nucleus was strong and it was weaker in the

periphery of the nucleus. It was speculated that BmChd64 which was located in the cytoplasm could enter

the nucleus and finally locate in the nucleus. These data indicated that BmChd64 may mainly regulate the

metamorphosis of the wing discs through the 20E signaling pathway providing an experimental basis for

further improving the molecular mechanism of 20E regulating insect metamorphosis.
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; 5
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Table 1 Primers used in this study
Primer Sequence (5° ~3) Purpose
BmChd64¥ TCGAAATGGCAAACAACCGAG Gene cloning
BmChd64R CAGTTTTACATGTGTCTCGTGTTACC
BmChd64-qRT¥ ACTCCGTCGTGATCTGCTTG PCR Quantitative real time-PCR
BmChd64-qRTR AGTTGATTCCGCTTTGGTTG
BmRp49F CAGGCGGTTCAAGGGTCAATAC PCR Quantitative real time-PCR
BmRp49-R TACGGAATCCATTTGGGAGCAT
1.4 BmChd64 BL21
BamH1  Xho I DNA pET- 1 M IPTG SDS-PAGE
28a 10 pL .
BamH 1 1 wb Xho I 1 wL 10 x K Buffer IPTG
3 ul ddH,05 pl. 37C 3 h. 12%

pET28a-BmChd64

SDS-PAGE o Ni-NTA His * Bind



4 : BmChd64 853
Resin ( Novagen) o 1 mL o 24 h
Ni** 2 2 2 GFP BmChd64
1 x Charge (50 mM NiSO,) 3 0
2 1 % Binding buffer (0.5 M NaCl 20 mM
Tris-HCl 5 mM Imidazole pH?7.9) 2 2
0.45 pM
10 1 x Binding buffer. 6 2.1 BmChd64
1 x Washing buffer (0.5 M NaCl 20 mM Tris— cDNA BmChd64
HCl 60 mM Imidazole pH7.9) 6 1 x PCR 1% 500 ~
Elute buffer (0.5 M NaCl 20 mM Tris-HCI 1 M 700 bp ( Do
Imidazole pH7.9) PCR pMDI18-T
o SDS-PAGE o PCR o
1.5 BmChd64 DNA PCR
GenBank o
¢cDNA 5 BmChd64  ¢cDNA
N N cDNA o ( ORF)
Rp49 ( Gene ID: 778453) 567 bp 188 o BmChd64
qRT-PCR ( TAKARA ) 20.9 kDa 8.41.
20 pL 10 pL SYBR Premix Ex TaqTM 27 ~130
N 0.8 uL. 6.8 pL ddH, 0 2 pL CH ( 2).
DNA o 7300 Real-time PCR System
PCR PCR © 95C 30 s
40 95C 3s 60C 30 s.
3 BmChd64 °
. pllaac
Rp49
. Graphpad Prism 5
ANOVA ( )
r ( )
1.6 BmChdo4 1 BmChd64 PCR
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80.9% - HaCal
( 3 2) ( 4
2 BmChd64
Fig.2  Nucleotide and deduced amino acid sequences of BmChd64
CH . 5 37 ; ;e
; CH o Note: Shadow sequence showed a CH domain. Underline 5° untranslated region and 3~

untranslated region; Red font Start codon and stop codon; i

2

Table 2 Amino acid sequence identity of Chd64 protein from different insects ( Identity)

Chdo4

Translation termination site; Yellow shading CH domain.

(

(%))

1 2 3 4 5 6 7 8
1 84.0 81.9 81.4 80.9 78.7 77. 1 69.5
2 76.6 78.2 74.5 78.2 77.1 67.4
3 85. 95.7 78.7 74.5 70.1
4 83.0 77.7 76.6 69.0
5 7.7 73.9 66. 8
6 73.4 64.2
7 63.1
8
1 ;2 ;3 ;4 ] ) i 8 o Note: 1 B.

1

mori; 2 T. castaneum; 3 D. mojavensis; 4 A. gambiae; 5 D. melanogaster; 6 A. pisum; 7 P. corporis; 8 H. armigera.
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Fig. 3 Amino acid sequence alignment of Chd64 protein from different insects

. Chd64 GenBank
Tribolium castaneum XP _975100. 1;
XP_015015904.1; 5
XP_321834.4; 7
XP_002426427.1; 9

o 1
3

4  BmChd64
Fig. 4 Phylogenetic

Drosophila melanogaster Cdh64 NP _001261398.1; 6
Acyrthosiphon pisum calpoin — like
Helicoverpa armigera calpoin  XP_021189834. 1,

Bombyx mori transgenlin ( Chd64) protein NP_001040372.1; 2

Aedes aegyptt  XP _001652323.1; 4 Drosophila mojavensis

Anopheles gambiae
NP _001191867.1; 8

Pediculus humanus corporis

tree of Chd64 protein from different insects

2.3 BmChdo4 29 kDa
pET28a-BmChd64 pET28a-BmChd64 26 kDa
37°C 200 rpm IPTG ( 5B 1 2),
IPTG pET28a 2.4 BmChd64
. SDS-PAGE
26 kDa ( 5A 2) qRT-PCR 5
pET28a 2  His N N BmChd64
3 kDa BmChd64 20.9 kDa 5 BmChd64 mRNA
pET28a-BmChd64 ° BmChd64 5
BmChd64 BmChd64
( 54 3 ( 6) BmChdo4
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5 BmChd64 SDS-PAGE
Fig. 5 SDS-PAGE analysis of expression of BmChd64 protein
A BmChd64 ;M
| IPTG pET28a ;2 IPTG
;3 ;4
. B BmChd64 ;
M 1.2 BmChdo64 o

Note: A Induced expression of BmChd64 recombinant protein;
M  Standard protein maker; 1 pET28a bacterial protein
induced by IPTG; 2 Recombinant total protein of pET-28a-
BmChd64 induced by IPTG; 3  Supernatant recombinant
protein of pET28a-BmChd64 induced by IPTG; 4 Precipitate
recombinant protein of pET28a-BmChd64 induced by IPTG.
B Purification of BmChd64 recombinant protein, M Standard

protein maker; 1 and 2 BmChd64 recombinant protein after

purification.
BmChd64 5
4d
( 7)o
BmChd64 20E
( 2010; Wang et al.
2018) 20E o
2.6 BmChdé64
o BmChd64
( GFP)
BmChd64
plE1 BmChd64EGFP o

plE1 BmChd64-EGFP BmN

EGFP

BmChd64-pEGFP

6 qRT-PCR BmChd64 N N
Fig. 6 qRT-PCR analysis of expression profiles of BmChd64
in the fatbody midgut epidermis and wing disc

. EP ;. MG ; FB ; WD

o P <0.05.
Note: EP  Epidermis; MG Midgut; FB Fat body; WD
Wing disc.  Different letters indicated significant
differences P <0. 05.

7 qRTPCR BmChd64
Fig. 7 qRT-PCR analysis of expression profile of BmChd64
in the wing disc
: L 7 D ;W ; PP ;
P 0 °
P <0.05, Note: L Larval
stage; D Day, W Wandering; PP Prepupal stage; P
Pupal stage. The numbers indicated the days in the

corresponding stages. Different letters indicated significant
differences P <0. 05.

( 8D F)
BmChd64

o
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8 BmChd64 BmN
Fig. 8 Localization of BmChd64 in BmN cells
A BmN EGFP ; B BmN EGFP ; C BmN EGFP
Merge D BmN EGFP-BmChd64 . E BmN EGFP-BmChd64
; F BmN EGFP-BmChd64 Merge 7 N ; C

o Note: A Green fluorescence image after transfection of EGFP vector in BmN cells; B White light image after
transfection of EGFP vector in BmN cells; C Fluorescence and white light Merge image after transfection of EGFP vector in BmN
cells; D Green fluorescence image after transfection of EGFP-BmChd64 plasmid in BmN cells; E  White light image after
transfection of EGFP-BmChd64 plasmid in BmN cells; F  Fluorescence and white light Merge image after transfection of EGFP-
BmChd64 plasmid in BmN cells; N Nuclei; C Cytoplasm. The fluorescence presented the location of target gene.
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