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Expression of limulus Factor C in silkworm larvae by
Bac-to-Bac/BmNPV baculovirus expression system
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Abstract: Limulus Factor C, a serine protease zymogen from the amoebocytes of the limulus, has high affinity for
endotoxin. When Factor C is activated by endotoxin, it hydrolyses artificial tripeptide substrate and measurable products
are released, so it can be used as an alternative reagent for endotoxin analysis. Factor C gene of Tachypleus tridentatus was
obtained through RT-PCR and the recombinant protein was expressed by Bac-to-Bac/BmNPV baculovirus expression
system in silkworm larvae. The activity of Factor C was detected with diluted serum of silkworm larvae , and the sensitivity
of endotoxin detected was 0.2 EU/mL when the serum was diluted at 1:500. The silkworm larvae expressed limulus Factor

C could be used to develop a new low-cost endotoxin test reagent.

Keywords: limulus Factor C, silkworm larvae, Bac-to-Bac/BmNPV baculovirus expression system, endotoxin test reagent
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Fig. 1 Endotoxin detection mechanism of recombinant
Factor C.
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Table 1 Primer sequences

Primer .
Primer sequence (5'-3")
name
P1 TGCTCTAGAATGGTCTTAGCGTCGT
TTTTGGT
P2 GGGGTACCTCAAATGAACTGCCTAA
TCCATGAT
P3 CCCAGTCACGACGTTGTAAAACG
P4 AGCGGATAACAATTTCACACAGG
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Fig. 2 Cloning of factor C and construction of
pFastbacHTb-Factor C. (A) RT-PCR cloning of factor
C. M: DNA marker DS 5 000; 1: PCR fragment of
factor C. (B) Identification of pFastbacHTb-Factor C
by restrictive enzyme digestion. M: DNA marker DS
5 000; 1: pFastbacHTb-factor C digested with Xba I
/Kpn L.
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Fig. 3 Identification of recombinant bacmid by PCR.
(A) M: DNA marker DS 5 000; 1: wild bacmid. (B) M:
1 kb DNA marker; 1: recombinant bacmid.
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Fig. 4 Normal BMN and BMN cells transfected with
bacmid. (A) Normal BMN cells. (B) BMN cells
transfected with recombinant bacmid after 120 h.
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Fig. 5 Identification of rFC expressed in BmN cells
by Western blotting using anti-his-tag antibody. M:
PageRuler ™ prestained protein ladder; 1: normal BmN
cells; 2: BmN cells infected by wild virus; 3: BmN
cells infected with recombinant virus.
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Fig. 6 Normal silkworm larvae and infected silkworm
larvae. (A) Normal silkworm larvae. (B) Silkworm
larvae infected by recombinant virus after 72 h.
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5d 500 ® 2 FEREREYHHARMESR C BEFHEM
(2 5d AR EEER
Table 2 Relative activity of Factor C at different
500 0.2 0.5 times after infection by virus
1 2 5 10EU/mL Factor C Diluted ratio  Time (h) ARFU S/N
1:100 72 564 2.05
96 624 2.35
( 7A) 120 716 2.86
2
R 0.997 Factor C 144 586 2.34
0.2 EU/mL 1:500 » 237 3.50
( 7B) 96 335 6.01
NI 120 405 7.14
3 itk
144 319 5.32
C LPS 1:1 000 72 127 2.56
96 140 2.90
G (24] 120 151 331
144 132 3.10
C ARFU: The increased value of relative fluorescence
intensity after incubation with 10 EU/mL LPS for 90 min.
’ S/N: the ratio of ARFU using 10 EU/mL and 0 EU/mL
(1] LPS.
A 600 5 500,
I _ 450r
500 —QRYmL b ¥=36.78X436.21, R=0.997

400 — 1 EU/mL I
2 i
m

= 3001 “10EUmL 220
200[
200 Lsof
100 100].
: 50}

0207720 60 80 100 120 140 234356 7 8 9101112

¢ (min) Endotoxin (EU/mL)

7 &E4f Factor C HIE MM
Fig. 7 Activity detection of recombinant Factor C. (A) Dynamic curve of endotoxin detection. (B) Standard curve
of endotoxin detection.
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