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CGA 439 CGA N
PCR
N 1-76 CGA1-76  DNA pSBPTQ
CGA1-76 pSVTQ DB403 CGA1-76
DB403 pSVTQ Smg/L 13.3%
4pmol/L CGAl1-76
Q786 A 1000-3061 2004 02-0274-05
Chromogranin A CGA 1
439
12 CGA 1.1
CGA 1.1.1 1
CcA248-203  1.1.2 LB
CGA347-419 SBD GMI GMII
1 12
776 Lugardon CGA N 2x MSR
1-76 1.1.3 T4 DNA Taq
New England Biolabs GIBCO-BRL
CGAL-76 ’
Promega 5A8 CGA47-68
Anglo CORTI HRP-IgG
CGAL1-76
1.2
1.2.1 PCR Chromogranin A cDNA PCR
8-9
94°C 5 min 94°C Imin 58°C
30s 72°C Imin 30 72°C
v 10min
PCR CGA N 176 1.2.2 DNA DNA
CGAL-76 Sambrook s
CGA1-76 11
CGAI1-76 1.2.3 PCR CGAL1-76
2003-07-21 2003-10-16
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2XMSR 37°C 2h
1.2.4 CGAl-76 2% 30h 4°C 10 000r/min 10min
LB 37C 5%
1
Table 1 Strains and plasmids
Strains and plasmids Gene type Origins
E. coli DH5a supF44 Alac U169 thi-1 Store in this laboratory
relAl  @80lacZAMI5 hsdR17
recAl endAl gyrA96
B. subtilis DB403 his nprR2 nprE18 aprAS epr Dr. Doi UC Davis USA
Fusarium sp. Section of Microbiology Zhongshan Univ.
Candida albican Section of Microbiology Zhongshan Univ.
Alternaria sp Pathogenic Fungi Center South China Agricultural Univ.
pPBQ7 Cm"  B. pumilus degQ This Laboratory >
pGhCGA Amp  Chromogranin A cDNA Dr. Helman LEE USA B
1.2.5 SDS-PAGE SDS-PAGE
16 Western-blotting  Sambrook "
HRP-IgG
1.2.6 Bradford iB
SDS-PAGE Kodak D o VBt partil digestion
BamHl Prull==>=BanHl
EDASI20 Pharmacia l“ DNA ligase
Biotech ImageMaster
1.2.7 CGA1-76
100 /mL 100 /mL o
BamHI
30°C 24 h skt
al+PvuIl Amp? s gg;,HRV
2
2.1 pSBPTQ B
pSP72
pUBIS -
pSB sacB
- sacB P.S. a- |
T amy T pSB - Fig.1 Construction of the inducible expression
pSBPT degQ pSBPT shuttle vector pSBPTQ
pSBPTQ 1 ori B ori of Bacillus
ori . ori of E. coli
2.2 CGA1-76 Pal 2 A A
CGA cDNA
1 5—AA CTGCAG AA CTC CCT GTG AAC AGC CCA1-76 N The Ala Glu 3
cCT—3' 1.2.1 CGA ¢DNA I 2
2 5—GG GGTACC TTA CTG CTG ATG TGC CCT PCR 5 PCR 240hp
Cre—3' DNA 3
1 s P 1 CGA  DNA 5’ 1-76 "
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2.3 CGA1-76

CGA1-76 4 A
pSBPTQ  Pst | 7.5kb
Kpn 1 7.5kb Pst1 Kpnl
PCR CGA1-76
E . coli DH5a PCR
Pst1 Kpnl pSBPTQ  Pst
I Kpnl 6.9kb  0.6kb
Pst |
Kpn |
CGA1-76
CGAL-76 Pel  Kpnl PSBPTQ  degQ
2 Pl MCS Kpn 1 Pel  Kpnl
Fig.2  Gel electrophoresis analysis of PCR product 6.9kb 0.24kb
1 DNA ladder 2 PCR product CGA1-76 Pl Kpnl pSBPTQ  MCS
I ACT GCA GAA CTC CCT GTG AAC AGC CCT ATG AAT AAA Pal —Kpnl 0-24kb COALTO
Tw Ala Clu Le Pro Val As Ser Pro Me Am L o Pl Kol 6.9kb 0.6kb
37 GGG GAT ACC GAG GTG ATG AAA TGC ATC GIT GAG GIC CGAL-76 PCR 0.24kb
Cly Asp Thr Glu Val Met Iys Cys Ile Val Glu Val Pt Kpnl
73 ATC TAC GAC ACA CTC TCC AAG CCC AGC CCC ATG CCT 6.9kb 0.6kb  0.24kb
109 GIG AGC ARG GAG 10T T GrG ACh €1 Con con aar P PVI
Val Ser Lys Glu Cys Phe Glu Thr Leu Arg Gly Asp 2. \p8l-76 DB403 pSVIQ
145 GAA CGG ATC CTC TCC ATT CTG AGA CAT CAG AAT TTA pSVIQ DB403
Glu Arg Tle Leu Ser lle Leu Arg His Gln Asn Leu 1.2.4 2% 30h
181 CTG AAG GAG CTC CAA GAC CTC GCT CTC CAA GGC GCC SDS-PAGE 5 5
Leu Lys Glu Leu Gln Asp Leu Ala leu Gln Gly Ala 8. 7kD 5A8
217 AAG GAG AGG GCA CAT CAG CAG TAA COAAT-68 8.7kD
Iys Glu Arg Ala His Gln Gl
CGA1-76 DB403 pSVTQ
3 PCR DNA
Fig.3  DNA sequence of PCR amplified product
13.3% Smg/L.

and encoding amino acid sequence

Belllgyy™  Pstlmmmgp,
Ps¢] partial digestion CGA-76
Kpnl |

A

4 pSVTQ

Fig.4  Construction and restriction analysis of the recombinant plasmid pSVTQ
A Schematic diagram of pSVTQ B Gel electrophoresis analysis

1 X cI857S7/Hindlll 2 pSBPTQ/Pst 1 + Kpn1 3 pSVTQ/Pst1 + Kpn1 4 PCR product 5 DNA ladder
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3 201 2.5
SBD
SBD
10* /mL
50mL SBD
30°C 180r/min
B 5x10°  /mL SBD
5 DBA403 pSVTQ CGAL76 100 /mL
SDS-PAGE 2mL 1mL
Fig.5 Analysis of expressed CGA1-76 from DB403 pSBPTQ
B. subtilis DB403 pSVTQ 1mL
A SDS-PAGE B Western blotting. DB403 pSVTQ
1 low range protein marker CGA1-76 4pmol/L. 30C 24 h
2 DB403 pSBPTQ induced DB403
3 DB403 pSVTQ non-induced pSVTQ
4 DB403 pSVTQ induced
6

6 CGAL-76
Fig.6 Inhibition of CGA1-76 on growth of Candida albican 1
A negtive control B inhibition of CGA1-76 on growth of fungi

Alternaria sp.

CGA1-76
CGA1-76 Candida albican
CGA1-76 N 3
Pstl
2 3
CGA1-76 CGA47-66
CGA1-76 Lugardon K
CGA1-76 10pmol/L
CGA1-76 4pmol/L
3

CGA1-76
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Expression of N Domain of Chromogranin A in Bacillus subtilis
and Its Antifungal Activity

ZHANG Tian-Yuan
Key Laboratory of Genetic Engineering of
Guangzhou 510275 China

LI Rui-Fang LUO Jin-Xian"
School of Life Sciences
Ministry of Education  Zhongshan Universif
Abstract Chromogranin A CGA is a soluble protein existed in most secreted cells and neurons. It was recently found that the
bovine CGA N terminal region has vasoinhibitory antibacterial and antifungal activities. Since the need for effective antifungal
agents increases in parallel with the expanding number of immunocompromised patients at risk for fungal infections it becomes
imperative to find antifungal compounds with low toxicity toward mammalian cells. To study the antifungal activity of CGA N
CGA1-76  of human CGA was

the amplified DNA fragment was cloned into the Bacillus subtilis

terminal region the DNA fragment encoding for the N terminal 1-76 amino acid sequence
amplified by PCR technique. After DNA sequence analysis
inducible and expression vector pSBPTQ constructed in this study and the resultant plasmid pSVTQ was then transformed into
triple-protease deficient Bacillus subtilis strain DB403 competent cells. The transformants was screened on LB plates containing
10pg/mL kanamycin. The positive transformant DB403 pSVTQ was grown on kanmycin containing 2 x MSR medium and
sucrose was added to 2% final concentration for induction after 2h cultivation. The culture supernatant was used to run SDS-
PAGE. The result of SDS-PAGE showed that the CGA1-76 was expressed by sucrose induction and the expressed product secreted
into the medium with a yield of Smg/L.. The expressed product reacts specifically with mouse anti CGA47-68 monoclonal
antibody. The antifungal activity of the expressed product was examined by adding the culture supernatant to the fungal spore or
Candida albican suspensions at appropriate proportion and found that the recombinant human CGA1-76 produced in Bacillus
subtilis inhibits the growth of Fusarium sp. Alternaria sp. and Candida albican at the concertration of 4pmol/L. These results
demonstrate that human CGA1-76 has expressed in Bacillus subtilis and the expressed product is immunogenic and has the

antifungal activity.

Key words chromogranin A N domain gene expression Bacillus subtilis  antifungal activities
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