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Fig. 1 The domain structure of Factor C

Factor €. DABBEROUEE PR A77E, & HE
AL AL T AUEE R 8E £, T LPS &5& £ S NITE

FIENGRAERRE. SEUARBERELAER, —
BE#MEES T LPS, MefitEs LS EM A
Phe-Tle B34 A 50 B $°1.

TR, BIREUIRIESE T Sushi 45 #1879
LPS S5O (B Factor C P 0 HoAth 45 #45

&IPS PEERMARBE. HATGM R T
Factor C A H 4 4~ # 5 M F B ( CES123L,

*E R AL

HAMEA, Tel: 021-54742771, Fax: 021-64783085
E-mail: yrszhang@ hotmail. com

SR, Tel: 021-54921253, Fax: 021-64338357

E-mail: xfwn@ sunm. shene. ac. en

VS B HA: 20040226, #:5 HH: 2004 03-31



2004; 31 (8) EPESENHELRE Prog. Biochem. Biophys. « 737 »

CESI123, S123Lf18123>, HEREMGETMBAIL 5405 PB Uden, The Netherlands} 7= 4&%.

(Tn #HB) PREENIFREHE. @EitilzE bds S L2 HE

EAED AL LPS &5& 00 AN E M, & L2.1 WEFREEME: FH BAC-TO-BAC™ B H4H

1143 #1 T Cys-rich 45 #) 3. EGF-like %5 #4558 & ERERGREEEAEA M L PSK-FC HER,

Lectin-like S5 M5 7ES5& LPS 1 HI1EH. JBiL PCR 43 B 7 F# (Factor C. rCESI23L. rCES123.
il Lo S123L F1 18123, 4 MEE R B S MUL 4T

1 MRS T F 1, PCR 5495 T3R 2. 35 PCR P40 i Neo |

1.1 #% A EcoR 1 {7 AN pFastBac E &, TR pFastBac-

LL1 JRS5EM: Bac-to-Bac FIEFELN Gibeo FC ( Factor C ). pFastBac-CES123L. pFastBac-

BRL 2 7 (Grand Island. NY, USA)Y FEHy. Kg
MEKI12D31 AP EBER LEAEM I ED LR
M. Factor C FE H @ﬂ%ﬁxi%%%’—ﬁ%ﬂﬁ@i
VIR AT SR B S L3 = R

1L1L2 HFETEESE: Taq =4y Promega 2 H)
(2800 Woods Hollow Road, Madison WI, USA} 7~
. 6 x His B BEIUE, AKP FRICH) SRR G £
REPUR AL NIt B A Sigma 25 7] (3050 Spruce
street Saint Louis, Missouri 63103 USA) F=ih. il
LBP 7= % 4 & X7 & 4 Hbt A 7 ( Frontstraat 2a

CES123. pFastBac-S123L 1 pFastBac-5123.

Table 1 Domain structures of four truncated fragments of
Factor C

Domain structures Abbreviation

Cys-EGF-Sushil -Sushi2 -Sushi3 CE3123
CES-EGF-Sushil-Sushi2-Sushi3-Lectin CESI23L
Sushil -Sushi2-Sushi3 8123
Sushil -Sushi2-Sushi3-Lectin 8123L

Table 2 List of primers

Primers used in cloning of Factor C 5' primer:
3’ primer:
Primers used in cloning of CES123 5’ primer:
37 primer:
Primers used in cloning of CESI23L 5’ primer:
37 primer:
Primers used in cloning of S123 5° primer:
37 primer:
Primers used in cloning of SI23L1 5’ primer:
37 primer:

ATCCATGGGAAGAGGAGATCTGG
TAGAATTCGCTCAAATGAACTGCCTAATCC

ATCCATGGGAAGAGGAGATCTGG
TAGAATTCTCAACAGGATGGCTGTGATCC

ATCCATGGGAAGAGGAGATCTGG
TAGAATTCTCACAAATCCATCATGCAAGC

ATCCATGGGATGCTCCTCTTCTICCATCE
TAGAATTCTCAACAGGATGGCTGTGATCE

ATCCATGGGATGTCCTCTTCTTCCATCE
TAGAATTCTCACAAATCCATCATGCAAGC

underlined sequences are restriction enzyme sites: Neo | .
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Fig.2 SDS-PAGE (a ) analysis and Western-blot analysis (b )} of recombinant proteins expression in Tn cells
M: molecular mass marker; /: Tn cell sample infected by wild-type vimus; 2: 1FC, 110 ku; 3: rCESI23L, 47 ku; 4: 131231, 45 ku;
5: CFS123, 33 ku; 6: 13123, 22 ku.
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Fig.3 SDS-PAGE analysis of purified recombinant proteins
M: Molecular mass marker; 7: 13123, 2. rCES123; 3. rS123L; 4:
rCES1231: 5. 1FC.
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Fig.4 Recombinant proteins displayed different bactericidal
ability

I: rFC; 2: rCES123L: 3: rCESI23; 4: 18123; 5: r5123. The

suspension of K12D31 was mixed with Tn cells lysates containing

recombinant peptides (80 mg/L) respectively, and the mixture was

incubatedat 37 C for1 h. K12 D 3 1 incubated with lysate of Tn cells

infected with wild type virus was served as control.
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Fig.5 LPS-neutralizing curve of five recombinant peptides

LPS-nentralizing ability of the five recombinant peptides was measured by
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Role of Domains in Factor C From Tachypleus tridentatus in
Neutralization Endotoxin

SUN Xiang-Jun">, WANG Dong-Ning®’, ZHANG Wei-Jie”*, WU Xiang-Fu®*
(Y College of Agriculture and Biotechnology, Shanghai Jiaotong University, Shanghai 201101, China;
2 College of Life Science and Technology, Shanghai Jiastong University, Shanghai 200030, China;
® Institute of Biochemistry and Cell Biology, Shanghai Institute for Biological Sciences, The Chinese Academy of Sciences, Shanghai 200031, China)

Abstract Factor C is a serine protease enzymogen presented in the eirculating blood cell of horseshoe crab. Owing
to its extreme sensitivity to endotoxin, Factor C (FC) plays an important mle in pyrogen-detection in
pharmaceutical products. Previous study has shown that three Sushi domains (S123) in the N-terminal of FC are
critical for its LPS-recognition activity. The effect of three other domains in N-terminal of FC. namely Cys-rich.,
EGF-like and Lectin-like, on its LPS-neutralization function was not eclear. The recombinant FC and its four
truncated fragments were expressed using Bac-to-Bac baculovirus expression system in Tn cells. The five
recombinant peptides were then purified and tested for the LPS-binding activity and bactericidal activity in vitro.
The experiments showed that the LPS-binding site of Factor C resides in the S123 region. Even though Cys-rich,
EGF-like and Lectin-like domains do not harbor LPS-binding site, the presence of all three domains can improve
LPS-binding activity of S123. Recombinant peptide rCES123L containing Cys-rich, EGF-like, 5123, and Lectin-
like domains exhibits almost the same LPS-binding activity as that of the full-length parental FC. Provided the fact
that rfCES123L has 4-fold higher production yield than that of recombinant FC in Tn cells, this peptide has a

potential in biotechnology and pharmaceutical application for LPS-neutralization.
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