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Granulicatella adiacens is a member of the oral microbiota, formerly known as
nutritionally variant streptococci, and is often isolated from endocarditis patients. In
the present study we identified a surface protein, designated Cha, which binds to
fibronectin, by a plaque hybridization procedure using the cShA sequence as probe,
which encodes a fibronectin-binding molecule of Streptococcus gordonii DL1. The
cha sequence was highly homologous to cshA and encoded a product of 2351 amino
acid residues. The protein comprised a unique sequence in the N-terminal half region.
The C-terminal region contained nine complete, and one incomplete, 115-amino acid
residue repeat blocks. Among eight strains of nutritionally variant streptococci, three
G. adiacens strains and one Abiotrophia defectiva strain carried the cha gene.
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Identification of the cha gene from the G. adiacens ATCC
49175. (A) Southern blot hybridization of S. gordonii DL1
and G. adiacens 49175 DNA with a cshA probe. DNA (1 pg
per lane) was dlgested with each indicated enzyme and
hybridized with the **P-labelled probe under low stringency
conditions. Probe DNA was produced by PCR designed to
amplify the repetitive region of cshA in S. gordonii. M, the
pattern of lambda DNA digested with HindIIl as molecular
weight markers. (B) Schematic representation of the Cha
polypeptide  feature is shown. (C) Kyte-Doolittle
hydrophilicity analysis of the Cha polypeptide is shown with
a sliding window of nine amino acid residues. The positive
and negative indices represent the hydrophilic and
hydrophobic regions, respectively
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Distribution of the cha gene among NVS strains. (A) A
structural feature of the cha gene in G. adiacens 49175 is
indicated. The arrows indicate oligonucleotide primers
constructed for the PCR analysis. (B) The primer pair for the
unique region of cha was F5 and R5 to produce 2547 bp
G. adiacens 49175 fragment. (C) The primer pair for the
repetitive region of cha was F6 and R6 (3862 bp). (D) The
primer pair for the repetitive unit of cha was F7 and R7
(345 bp). Lanes: 1, G. adiacens 49175; 2, G. adiacens G40; 3,
G. adiacens  HHPI; 4, A.defectiva 49176; 5,
G. para-adiacens HKT1-1; 6, G. para-adiacens NMP2; 7,
G. elegans YTM1; 8, G. elegans S1052-1; 9, no template; M,
molecular weight markers.
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Expression and surface localization of the Cha protein on

G. adicens 49175. (A) The recombinant proteins rChaN and
rChaR4 are indicated in the structural feature of the Cha
protein in G. adiacens 49175. Arrows show nucleotide
primers for the construction of DNA fragments coding each
recombinant Cha protein. Specific antisera were established
in mice by immunization of each recombinant protein
separated from the tag peptide. (B) SDS-PAGE analysis
confirmed the recombinant ChaN and ChaR4 proteins after
affinity column purification. M, molecular weight markers.
(C) Immunofluorescence microscopic analyses detected the
Cha on the surface of G. adiacens pretreated with rChaN- or
rChaR4-specific serum. Pre-immune mouse serum was used
as a negative control.
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Adherence of recombinant Cha proteins to immobilized
fibronectin. (A) Binding to immobilized fibronectin was
estimated. Dilution of rChaN protein (o) or rChaR4 protein
(+) were applied to wells coated with fibronectin. Protein
binding was measured by anti-ChaN serum or anti-ChaR4
serum respectively. For control reactions, the same
concentrations of rChaN protein (o) or rChaR4 protein (.)
were applied to wells coated with human fibrinogen.
Measurements were performed as above. Values shown
represent the mean + standard deviation for duplicate assays
from three independent experiments. (B) Inhibition of
bacterial adherence to immobilized fibronectin was estimated.
Radioactively labeled G. adiacens 49175 cells were mixed
with the appropriate dilution of rChaN protein (o) or rChaR4
protein () and applied to wells coated with fibronectin. The
results are presented as percentage adherence of the numbers
of bacteria applied. Values shown represent the

means =+ standard deviation for duplicate assays from three
independent experiments.
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