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Localization and function of the fibronectin binding protein of
Clostridium perfringens

Tsutomu Yamasaki”, Yasuo Hitsumoto”, Seiichi Katayama® and Yusaku Nogami”

Summary The Clostridium perfringens strain 13 genome contains two genes (CPE0737: fbpA and
CPE1847: fbpB) that encode the fibronectin (Fn)-binding proteins (FbpA and FbpB). C. perfringens

bound to immobilized Fn, which was inhibited by the presence of either recombinant FbpA (rFbpA)

or recombinant FbpB (rFbpB). The results of an enzyme-linked immunosorbent assay and a flow

cytometry showed no clear evidence of the expression of these Fbps on the bacterial surface.

However, rFbps not only bound to the bacterial surface but also drove the pre-bound Fn from it,

suggesting a competitive binding between Fbps and Fn to an unknown Fn-receptor expressed on the

bacterium. Those results suggest that these Fbps may play a role in dissemination of the bacterium by

promoting the dissociation of Fbps adhering to the tissue by virtue of Fn.
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Fig. 1 Inhibition of the binding of biotinylated C. perfringens to Fn by rFbps. Binding of biotinylated C. perfringens to Fn

was measured in the presence of the indicated doses of rFbpA, rFbpB. A microplate well was coated with either BSA

or Fn. Biotinylated C. perfringens (st13) was then added in the presence of the indicated dose of rFbps. Binding

of C. perfringens was estimated by the A405 value determined during a colorimetric assay. All assays were

performed in triplicate. Statistical significance (P < 0.05, P < 0.01) compared to the control was assessed by Student's

two-tailed t-test and is indicated by an asterisk, double asterisk, respectively.
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Fig. 2

Reactivity of anti-Fbp polyclonal antibodies towards C. perfringens. (A) The wells coated with either C. perfringens

or rFbps were incubated with 100 . 1 of 250-fold diluted anti-Fbp sera. After washing, the wells were reacted with
HRP-conjugated anti-mouse IgG and were then subjected to a colorimetric assay. All assays were performed in tripli
cate. (B) C. perfringens were reacted with anti-rFbpA, anti-rFbpB, anti- C. perfringens strain 13 (anti-st13) and control
sera (shown by a dotted line). The negative control, during which cells were reacted without serum, is indicated by
a solid line. After washing, the cells were reacted with FITC-conjugated anti-rabbit IgG and measured by FACS

calibur.
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Fig. 3 Reactivity of rFbps with C. perfringens. The wells coated with ether C. perfringens or BSA were incubated with 1

¢ g of biotinylated rFbps. After washing, HRP-streptavidin was added. All assays were performed in triplicate.

Statistical significance (P<0.01) compared to the contorol was assessed by a Student's two-tailed ttest and is indicated

by a double asterisk.
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Fig. 4 Effect of the added rFbps to the bound Fn on C. perfringens. The wells coated with C. perfringens strain 13 (st13)

were incubated with 1 x« g of biotinylated Fn. After washing, the wells were incubated with 1 z g or 14 1« g of Fbps.

After washing, HRP-streptavidin was added. Biotinylated Fn binding was calculated as the A405 value determined

during a colorimetric assay. All assays were performed in triplicate. Statistical significance (P<0.05, P<0.01)

compared to the contorol was assessed by a Student's two-tailed t-test, and is indicated by an asterisk and a

double asterisk, respectively.

— 177 —



Y]

FbpA L FopBII WA L& L 7zFnz FIA5¢ 2 &
Wbhroilz, 5k, TNUHLDOMEH, Ty
AWORBEHEIZED L) IZED LR L DFEL
CRRTOWLKBLERD B,

HEE

ZOMFEETTR D LT, A RN ELTY
PR BRI S A LINREA S A S
72LET,

Xk

1) Menzies BE: The role of fibronectin binding proteins in
the pathogenesis of Staphylococcus aureus infections.
Curr Opin Infect Dis, 16: 225-229, 2003.

2) Terao Y, Kawabata S, Nakata M, Nakagawa I, Hamada
S: Molecular characterization of a novel fibronectin-
binding protein of Streptococcus pyogenes strains
isolated from toxic shock-like syndrome patients. J
Biol Chem, 277: 47428-47435, 2002.

3) Holmes AR, McNab R, Millsap KW. Rohde M,
Hammerschmidt S, Mawdsley JL, Jenkinson HF: The
pavA gene of Streptococcus pneumoniae encodes a
fibronectin-binding protein that is essential for virulence.
Mol Microbiol, 41: 1395-1408, 2001.

4) Dramsi S, Bourdichon F, Cabanes D, Lecuit M, Fsihi H,
Cossart P: FbpA, a novel multifunctional Listeria

monocytogenes virulence factor. Mol Microbiol, 53:

A A

5)

6)

7)

3)

9)

10)

11)

— 178 —

iy

639-649, 2004.

Hennequin C, Janoir C, Barc MC, Collignon A,
Karjalainen T: Identification and characterization of a
fibronectin-binding protein from Clostridium difficile.
Microbiology, 149: 2779-2787, 2003.

Hynes RO and Yamada KM: Fibronectins: multifunc-
tional modularglycoproteins. J Cell Biol, 95: 369-377,
1982.

Rood JI and Cole ST: Molecular genetics and patho-
genesis of Clostridium perfringens. Microbiol Rev, 55:
621-648, 1991.

Katayama S, Nozu N, Yokoyama M, Hitsumoto Y:
Detection of Fibronectin-Binding Proteins in
Clostridium perfringens. Acta Med Okayama, 60: 351-
355, 2006.

Shimizu T, Ohtani K, Hirakawa H, Ohshima K,
Yamashita A, Shiba T, Ogasawara N, Hattori M,
Kuhara S, Hayashi H: Complete genome sequence of
Clostridium perfringens, an anaerobic flesh-eater. Proc
Natl Acad Sxi USA, 99: 996-1001, 2002.

Katayama S, Nozu N, Okuda M, Hirota S, Yamasaki T,
Hitsumoto Y: Characterization of two putative
fibronectin-binding proteins of Clostridium perfrin-
gens. Anaerobe, 15:155-159, 2009.

Yamasaki T, Hitsumoto Y, Katayama S, Nogami Y:
Fibronectin-binding proteins of Clostridium perfrin-
gens recognize the III;-C fragment of fibronectin.
Microbiol Immunol, in press 2010.



