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Cloning and expression of scavenger receptor class B
BmSCRBS in silkworm Bombyx mori

Yuzu Zhao, Kui Zhang, Mei Tang, Man Xu, Chongyang Li, Guangzhao Pan, Li Shen,
Hongjuan Cui, and Liqun Yang

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

Abstract:  Scavenger receptor class B is involved in various indispensable physiological processes, like the formation and
inhibition of atherosclerosis or other cardiovascular diseases, innate immune defense and the removal of apoptotic cells.
Here, we cloned BmSCRBS, a member of scavenger receptor class B in silkworm. We obtained the full-length cDNA
sequence of BmSCRBS by rapid amplification of cDNA ends (RACE), including 2 668 bp. The ORF of BmSCRBS is
1 704 bp, encoding 567 amino acids. Online software prediction indicated that the molecular weight of BmSCRBS is
63.87 kDa and the isoelectric point (pI) is 6.06. The space-time expression profile of BmSCRBS was detected by reverse
transcription PCR (RT-PCR), which implicated that BmSCRBS is extensively expressed in each tissue and at each stage of
blood. In addition, BmSCRBS is highest expressed in fat body of silkworm, and is highly expressed in metamorphosis periods.
Anti-BmSCRBS8 polyclonal antibody was generated through prokaryotic expression, protein purification and mice
immunization. Simultaneously, we constructed BmSCRBS8 eukaryotic vector and then transfected embryonic cell line of
silkworm. Immunofluorescence and overexpression showed that BmSCRBS expressed specifically in membrane. Western

blotting demonstrated that BmSCRBS protein can be specifically recognized by anti-serum generated after mice immunization.

Keywords:  bombyx mori, BnSCRBS, expression profile, polyclonal antibody, subcellular localization
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RACE Ready cDNA Kit (Invitrogen)
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1.24 BmSCRBS8

RACE BmSCRBS ORF
NCBI
16 Clustalx
MEGA 6 NJ

1.25 BmSCRBS8

5 3d 4 3d
cDNA BmSCRBS
RT-PCR 3 (BmActin3)
1 PCR 0.1 pg
20 pmol/pL 0.5 uL 10xHiFi
2.5 uL 2.0 mmol/L dNTPs 2 pL.  HiFi
0.2 uL 25uL PCR
94 C 5min 95 °C 30s 55°C
30s 72°C 1 min 40 s 25
72 C 10 min 12 C 5 uL PCR
=1 51MF5

Table 1 Primer sequences

1.2.6 BmSCRBS8
BmSCRBS
BamH 1 Xho 1
1
PCR
pET-28(a) pET-28(a)-BmSCRBS

Rosseta
LB 12 h
100 uL 4 10 mL
LB 37 C 220 r/min ODgoo
0.8-1.0 3
1 mmol/L IPTG 1 IPTG
16 ‘°C 25°C 37 °C 220 r/min
16 C 24 h 25 °7C
16h 37°C 8h
PBS PBS

20 pL 5 pL

Primer names

Primer sequences (5'-3")

BmSCRBS-F

BmSCRBS-R

GSP1

NGSP1

GSP2

NGSP2

BmSCRBS-YH-F (BamH 1)
BmSCRBS-YH-R (Xho 1)

BmSCRBS8-CDS-F (Hind III)
BmSCRB8-CDS-R (Xho 1)

ACCGTGCCAGGCTGTACTA
ATTTCTGCGGGCGTTTT
GTCGTCATATCCCCACAGAAACCTGT
GCCATCCCTCACTTGCTCCCAGTTA
TGGAAGAGACCATTTGACTTATTG
CGCTACAAGATGCCGGTGAATGTT
CGGGATCCAATACAATCAACGATGCTATCTTAT
CCCTCGAGtGGTCGAGAAAGTTCCGTGG
CCCA4GCTTATGGAAAATCTCAACGGC
CCGCICGAGAGAGCTATCTTGGTTCTTTGTT
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SDS-PAGE (5%) 30 min
5% 10%
SDS-PAGE
100 uL 4 10 mL LB
37 °C 220 r/min OD0o 0.8-1.0
3 0.05 mmol/L
0.1 mmol/L 0.2 mmol/L  IPTG 1 IPTG

16 C 220 r/min

SDS-PAGE

16 °C 24h 220 r/min IPTG

1 mmol/L
1.2.7 BmSCRBS8
ODgoo 0.8 1.0
16 ‘C 220 r/min 1 mmol/L IPTG
24 h 50 mmol/L Tris-HCI
0.45 um Ni
SDS-PAGE
30% -80 C
5
50 70 100 120 140 pg 3
10 d 4 15d 5 21d
5 3d
30%
-80 C
1.2.8 BmSCRBS8
BmSCRBS
1 BmSCRBS ORF

P1Z-OpIE2-EGFP
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PI1Z-OplIE2-BmSCRBS-EGFP 24

24
Grace
0.5 pg 100 pL Grace
1.5puL
30 min -
24 6h 3d
4% 15 min Hochest
10 min
1.2.9 BmSCRBS8
4 PBS
4% 30 min 0.3%TritonX-100
30 min 10% 1%BSA 37T
4 C ( BmSCRBS
1 500 ) PBS
(1 2000 )2h PBS
Hochest 2 h
4 °C Olympus FV1000
BmSCRBS
1.2.10 Western blotting BmSCRBS8
Western blotting
SDS-PAGE
PVDF 5% BSA 2h
4 C ( BmSCRBS )
1 5 000 TBST
1 10000 2h TBST
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%2 BmSCRBS #iMi&EXMH 2 HER BN
Table 2 Titer of BmSCRBS8 anti-serum
The diluted OD,s50 (Absorbance value at 450 nm) 2.1 % Z BmSCRBS H ﬁ"l‘,ﬁ?ﬁ 549
multiples of ] 5 3 5 3d
antibody
1:500 1.632 1.598 1.614 cDNA PCR
1:1 000 1.561 1.573 1.568
1:2 000 1.543 1.552 1.539 1 612 bp
1:4 000 1.531 1.523 1.528 . ,
1:8 000 1.508 1.519 1.496 RACE > 3
1:16 000 1.492 1.503 1.487 541 bp 1441 bp
1:32 000 1.458 1.471 1.476
1:64 000 1.406 1.425 1.412 2668bp BmSCRBS ( 14)
1:128 000 1.308 1.297 1.316 GenBank KU866108
1:256 000 0.167 0.153 0.149
Negative serum  0.178 0.142 0.160 1704 bp (ORF)

bp M 4

3000

5000 5000

3000 2000 3000

2000 <1441bp 2000 <1704 bp

<1612 bpl 988

10 1
«541bp 19 L, 2g§
250 2
100 100
D
ATG TGA Chr.23
s ! 3
UTR
121 bp) ORF (1 704 bp) UTR (843 bp)  [—(A)22
1 122 1825 2668 bp
Yk
C
e TGA
1 ] l Ll [
II H | | 1 H-+H
) 34364 bp

Bl R#&E B EFEKXZIK BmSCRBS 5 & R 747

Fig. 1 Cloning and analysis of BmSCRBS. (A) 1% agar gel analysis of BmSCRBS PCR product. M: DNA marker; 1:
5'RACE product; 2: PCR product of intermediate sequence; 3: 3'RACE product; 4: PCR product of coding sequence.
(B) The diagram of the BmSCRBS complete cDNA sequence. ATG: initiator codon; TGA: termination codon; UTR:
untranslated regions; ORF: open reading frame. (C) The analysis of the BmSCRBS8 complete genomic sequence; the
length of horizontal lines represent the length of exon; the width of vertical lines represent the length of intron; ATG:
initiator codon; TGA: termination codon. (D) Chromosomal localization of BmSCRBS.
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567 www.cbs.dtu.dk/servicess TMHMM/) SMART (http://
63.87 kDa (PD) 6.06 smart.embl-heidelberg.de/) BmSCRBS
121 bp 5! (5'-UTR) 76-98 522-544
843 bp 3 G'UTR) ( 1B) 1-75 545-567(  2A)
BmSCRBS 99-521 (CD36 )y ( 2B)
23 ( 1D) NetNGlyc 1.0 server (http://www.cbs.dtu.dk/services/
34 364 bp 12 11 NetNGlyce/) NetPhos 2.0 server (http://www.
( 10 cbs.dtu.dk/services/NetPhos/)
22 RE B LHEEXZIE BnSCRBE BE % +oN 27
IR 11 Ser 9 Thr 7 Tyr

TMHMM Server v.2.0 (http:/ ( 20
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\ NTINDATLSNMT TRNNSMAFSLWEHPTVEPLMKVYLHEY TNWEQVRDGDEKKLHVEEVGPY 160
VYSQELDRVNVEFDGDC JLNNFRY TPEKTNGAYYDQVFVPNLPLLGVVSMSVGMNLSPFAQMSLNSAFDWANHPDP 240
FAKLPVHRFLWGYDDS T INTATPFLSF INQWKFKEFGLLAGKERTLSDRY T INTGEKNTDRMNT [EKFDGRDHLTYWGSP 320
CNSLEATDGSTFPPSQLDHNKTLYVFYPQLCRRLPFRFEKEVETYGVKLLRYKMPYNVFDDAKHNPANQCYCEIDTATC 400
PPKGV IRVTDCTMGAPALVSFPHFNLGDPFLLDRTSGLHPDPLKHISYLDTHPTLGTALKGKSSLQLNTQVRKTNYFSNL 480
HFLDQGLILPTAWIEMGVDELPESLQALVYHGTFSTAAAQI KKPCYTLKKTPAET 560
TKNQDSS 640

W% Transmembrance domain N-Glycosylation

2 K% BmSCRB8 ER &M #

Fig. 2 Analysis of the BmSCRBS protein. (A) Structure prediction of the BmSCRBS protein. (B) CD36 domain of
BmSCRBS. (C) Phosphorylation sites and N-Glycosylation sites of BmSCRBS; enlarged black font represent
phosphorylation sites.
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23 RIES#HKS BmSCRBS
16 BmSCRBS 4 3d
3 cDNA RT-PCR BmSCRBS
BmSCRBS B 4 3d
4 ( 4B)
2.4 % BmSCRBS8 BBt =Rix S 2.5 BmSCRB8 8[R#& %k
RT-PCR 5 3d BmSCRBS 99-521 aa
PCR
cDNA 1 BamH I  Xho 1
BmSCRBS PMDI19-T
BmSCRBS BmSCRBS pET-28a (+)
( 4A) BamH 1 Xho 1
100 Amyelois transitella (XP_013196356.1)

Drosophila melanogaster (NP611992.3)
Papilio xuthus (XP_013176487.1)
Papilio polytes (XP_013143538.1)
Nasonia vitripennis (XP_001599553.1)
Dendroctonus ponderosae (ENN72459.1)
96 Acyrthosiphon pisum (XP_001948133.1)
Tribolium castaneum (NP001164133.1)
Pediculus humanus corporis (XP_002428137.1)
Aedes aegypti (XP_001660152.1)

2 * Bombyx mori
100 Plutella xylostella (XP_011563296.1)
Drosophila ananassae (XP_001960432.1)
Megachile rotundata (XP_012154360.1)
of Papilio machaon (KPJ18425.1)

Fopius arisanus (XP_011307500.1)

H

0.2

Bl 3 % BmSCRBS # k44
Fig. 3 The phylogenetic tree of BmSCRBS.
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Fig. 4 The space-time expression profile of BmSCRBS in different tissues and at different stages. (A) The
expression profile of BmSCRBS in different tissues from the 3rd of 5th larval. He: Head; Ep: Epidermis; Mi: Midgut;
Si: Silk gland; Fa: Fat body; Ma: Malpighian tubules; Te: Testis; Ov: Ovary; Ha: Haemocyte. (B) The expression
profile of BmSCRBS in different stages of fat body from the 3rd day of the 4th larval to the 2nd day of spinning.
L4D3: 3rd day of 4th larval; L4D4: the 4th day of the 4th larval; L4M: molting period of the 4th larval; L5D1: the Ist
day of 5th larval; L5D2: 2nd day of the 5th larval; L5D3: the 3rd day of the 5th larval; L5D4: the 4th day of the 5th
larval; L5D5: the 5th day of the 5th larval; L5D6: 6th day of the 5th larval; L5D7: the 7th day of the 5th larval; W:
wondering stage; PP1: the 1st day of prepupa; PP2: the 2nd day of prepupa.
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5 Z% BmSCRB8 R#xkiA. ERAURMIEH &

Fig. 5 The prokaryotic expression and protein purification of BmSCRBS and the preparation of anti-BmSCRBS. (A)
The construction of the pET-28a(+)-BmSCRBS plasmid. M: marker; 1: PCR product of BmSCRBS; 2: PMD 19-T-
BmSCRBS plasmid; 3: pET-28a(+) empty vector; 4: restriction enzyme digestion of PMD 19-T-BmSCRBS plasmid; 5:
restriction enzyme digestion of pET-28a(+) plasmid; 6: pET-28a(+)-BmSCRBS plasmid; 7: restriction enzyme
digestion of pET-28a(+)-BmSCRBS plasmid; (B) The temperature gradient induction of BmSCRBS recombinant
protein (The concentration of IPTG is 1 mmol/L). M: marker; 1: non-induced supernatant (IPTG free); 2: non-induced
sediment (IPTG free); 3: the soluble fraction induced at 16 C; 4: the inclusion body induced at 16 ‘C; 5: the soluble
fraction induced at 25 °C; 6: the inclusion body induced at 25 °C; 7,8: the soluble fraction induced at 37 C; 9: the
inclusion body induced at 37 “C; (C) The concentration of IPTG induction of BmSCRBS recombinant protein (16 C,
24 h). M: marker; 1: non-induced supernatant (IPTG free); 2: non-induced sediment (IPTG free); 3: the soluble
fraction induced by 0.05 mmol/L IPTG; 4: the inclusion body induced by 0.05 mmol/L IPTG; 5: the soluble fraction
induced by 0.1 mmol/L IPTG; 6: the inclusion body induced by 0.1 mmol/L IPTG; 7: the soluble fraction induced by
0.2 mmol/L IPTG; 8: the inclusion body induced by 0.2 mmol/L IPTG; (D) The purification of BmSCRBS
recombinant protein and the preparation of the BmSCRBS anti-serum. M: marker; 1: the inclusion body induced by
1 mmol/L IPTG at 16 ‘C for 24 h; 2: the soluble fraction induced by 1 mmol/L IPTG at 16 ‘C for 24 h; 3: the purified
inclusion body; 4: the detection of purified protein by the BmSCRBS anti-serum.

5 3d 5 6d 4
Western blotting BmSCRBS
63.87 kDa ( 7B)
BmSCRBS ( 7A) BmSCRBS
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A
PI1Z-OplE2-EGFP ]
D
OplE2 BmSCRBS EGFP
PIZ-OplE2-BmSCRBS-EGFP

B EGFP DAPI EGFP/DAPI Phase Merge

BmSCRBS-EGFP  EGFP

B 6 REMEMAEZR+S BmSCRBS & A HY L 4 Al = fir

Fig. 6 The subcellular localization of BmSCRBS8 in embryonic cell line. (A) PIZ-OpIE2-EGFP vector; PIZ-OplE2-
BmSCRBS8-EGFP vector. (B) The cells transfected with PIZ-OplE2-EGFP and PIZ-OpIE2-BmSCRBS8-EGFP
respectively.

& kzlgg M 1 2 3 4 B BmSRBS DAPI

150—

63.87 kDa 3.87 kD

100— & 6387 kDR 6387 1Dys] kD2
4 4 4

D s o .

10 Um 10 um

50— "— . BmSCRB8/DAPI Phase

37— -—

25— -

7 BmMSCRBS i & &

Fig. 7 The detection of the BmSCRB8 anti-serum. (A) Detection of BmSCRBS8 anti-serum by Western blotting. M:
marker; 1: the fat body in 3rd day of 5th larval; 2: the fat body in 4th day of 5th larval; 3: the fat body in 5th day of
5th larval; 4: the fat body in 6th day of 5th larval. (B) Detection of BmSCRB8 anti-serum by immunofluorescence.
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