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r’~ Treponema denticola Outer Membrane Modulates Calcium Responses in
905 Human Gingival Fibroblasts K KO *M GLOGAUER CA G McCULLOCH
and R P ELLEN (Department of Periodontics and MRC Group in Periodontal
Physiology, Faculty of Dentistry University of Toronts Canada)
Treponema denticola (Td) binds to human gingival fibroblasts (HGFs) and perturbs
physiological functions of their cytoskeleton The effects are mediated by whole bacteria
and by companents of Td's outer membrane Out am was to determine how an outer
membrane extract (OM) alters HGF responses to physical stmuli ~ We measured
spontaneous oscillations of [Ca2*)i in resting HGFs and transient [Ca2*}i responses to
plasma membrana stretching after pretreatment with OM of Td 35405 Collagen coated
farnc oxide beads were bound to substrate attached HGFs and they were placed in a
magnetic field to deliver controlied forces o their plasma membrane Single cell ratio
fluonmetry of fura 2 loaded cells domonstrated a farge increase in [Ca?*]i In response to the
stretch stimulus  HGFs that had been incubated with OM for 30 min exhibited marked
reductions In the stretch evoked [Ca2*): transients (142 +/ 22 % above baseline vs 330 + 63
9% for controls, n=10 p=0008) and marked reduction in the time to peak [Ca2*)i (14 +/ 2svs
23 +/ 3 s for controls, p=0 017) Normal spontaneous [Ca2*)i oscilfations were eliminated by
adding OM  OM mimicked the effects of thapsigargin which blocked internal Ca?* release
of HGFs OM and the stretch activated Ca?+ channel blacker gadolinium chloride had
additive suppressive effacts on the stretch evoked [Ca?*]i transients n I
SUPPIBSSe ntrace 8 a m._res e Q_membran e ng o
fihroblasts by blocking internal calcium release, [Ca'i responses coincide with F actin
disruption and suppression of the inoslitol phosphate pathway reported elsewhere by us
Supported by grant MT 5618 and a group grant from MRC Canada

The Velocity of Treponema denticola Cells
906 J D RUBY, P KHANDARE AND N W CHARON
{West Virginia University, Morgantown, WVA).
We examined the translational velocity of T. denticola ATCC 33520 using
dark-field video microscopy. Previous studles of T denticols ATCC
33520 motility (Pretrantonio, F et al 1988 Can. J. Microbiol 34 748-
752) revealed the average speed to be 0 23 um s in methylcellulose (mc)
having a viscosity of 9 57 centipoise (cP) at 25° ¢ Wet mounts of T
denticola cells were prepared anaerobically in NOS medium with 5% rabbit
serum, and mc was added to determine the effect of viscosity on
velocity The effect of temperature and glucose on cell velocity was
also measured Velocities were determined by videotaping translating
cells at 5500X and measuring the distance the cell traveled over a time
peraod of 2-10 s. No translational activity was observed in liguad
broth (cP = 0.87) However, as the viscosity of the medium increased,
the velocaty of T denticola cells increased while the temperature was
held constant at 25° C, z.e., 1 47, + 0 29 pm &~ at 7.0 cP, 2 53 £ § 34
pm 8 at 9.2 cP, 4.20 + 1 16 um 8 at 155 cP and 6.31 + 1.25 ym 8~ at
216 cP  Remarkably, as the temperature was increased to 135"’ C the cell
velocity increased1substantiully, 1.6, 5.48 t 1.25 um s~ at 9.2 cP and
19 31 + 4,46 pm 8" at 140 cP (mean £ SD, n = 3Q). The presence of 100
mM glucose in the medium had no appreciableé effect om cell velocity.

de T, denticola cell veloc. w sed g5 t um
became more viscous and elevated to 35 C. the addition of glucose did
not effect cell velocity  Supported by NIDR Grant DE00257.
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Cytotoxic Activity of Treponema denticola W KLEUNG® PM l:{ANNAM, v
907 and B C, McBRIDE (Dept. of Microblology and L gy, University of
British Columbia, Canada, and University of Hong Kong )

This study tigated the interaction of T4 la whole cells or its outer sheath with cultured
eukaryotic cells Cultured porcine periodontal ligament epithelial cells (PLE) and various cell lines
were challenged with T.denticola ATCC 35405 whole cells or with the major outer sheath protein
(Msp) complex, which contains the Msp protein and an associated 95 kDa chymotrypsin Like
b p lex was isolated from whole T denticola either by c or by
with 0 1% octyl-POE followed b{ t chalysls to the detergent A modified
ELISA assay showed that spirochetes adhered to glutaraldehyde-fixed PLE, and that pretreatment
of T denticola with the protease inhibitors TPCK or PMSF blocked this binding and chymotrypsin-
like activity Msp complex was cytotoxic to PLE cells and to to several cell lines as measured the
ability of cells to metabolize tetrazolium (MTT assay) or by quantitating lactic dehydrogenase
released upon cell lysis (LDH assay) Cell changes were also observed by electron‘q\icroscopyl

Expression of Chumeric Bone Sialoprotems Promoter-Luciferase Gene in
vive. 3 CHEN!*, HF THOMAS!, J SODEK?, H JIANG!, H. JIN! ('Pedratric
Dentistry, U of TX Hlth Sc1 Ctr San Antomo, TX, 2U of Toronto, Toronto, Ont )

908

Bone sialoprotein (BSP) a major non collagenous protein, 1s a tissue specific glycoproten
found 1n mun connective issues  To determune the molecular basts for the tissue-specific
and develop y regulated exp of BSP gene, we have recenlly generaled transgense
mouse lines 1 which the rat BSP gene promoter hus been incorporated mto the mouse geaome A
chimenc gene compnsing 2 7 kb of the rat BSP 5*-flanking promoter fused with a firefly luciferase.
gene, was used in the micromjection  To fest for genc intcgration tail DNA from the offspring was.
digested with EcoR I and hybridized with [32P}-labeled construct DNA in Southern hybndization
Posstive founders were bred with normal mice and the positive progenies were 1dentificd by

lymerase chatn reaction and futher confirmed by Southern hybridization  Various bone tissues
rom neonatal transgenic mice (hne #14) as well as from normal littermates at diffcrent
developmcntat stages were dissceted and used for RNA 1solation and subsequent Northern

all

These included membrane diammon, vacuolization, and Yoss of cell contacts

strains varied in the size of thelr Msp peptide, in the amount of Msp protein produced, and in the
cytotoxic effects of their r\ldsp complexes W conclude that Tdenticola ATCC 35405 is cytotoxic to

of eplthelia e a B > QX s_medjated by o gshea 0
gresent In the .. ex ud w suppcrt by the Medical Research Council of
and the Canadian Bacterial Diseases l\gtwork.
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hybrid analysis usmg [*2P)-labcled luciferase gene and rat BSP cDNA, respectively Bone:
tissues such as calvariae, tiblac and dibles from nuce expressed | mRNA at
1 day after birth and reached the maximal level at day 6 The miensity of lucifcrase mRNA
decreascd aftcrwards and was barely detected 1n the hssues from 20-day-old muce, corresponding
to the endog BSP gene. 1 t h 1 studics ustng 2 polyclonal anttbody agamist
lucsferase demonstrated that, 1n 6-day old transgenic muce, strong mmunostaining was scen in
dafferentiated ostcoblasts, bone matnix, odontobl predentin and d 1 tubules Some
hypertrophic cartilage cells wore ulso positive with the luciferase antibody These resulls
hat {no K P )] RO ¢ g

B {rans fera

conustent with the tissue-specific and developmental regulation of the BSP gene, Supported by
NIH/NIDR Grant R29DE11088 and in part by Smokeless Tobacco Research Councit Grant 0472 .

Confocal Imaging of NonCollageaous Bone Proteins in UMR 106.01-BSP
909 Cultures. ] QUINN¥, J MARTIN and C STANFORD (Dows Institute for Dental .+
Research and Deptartment of Orthopaedic Surgery, Unwversity of lowa, TA 52242)

In vitro muneralization of the UMR 106 01 BSP cell hne d a rapid, phosphate-
dependent bio-apatitic muneral dep In turn, bone sixloprotein (BSP) expression may play &
role in thg culture phenotype  The purpose of this study was to image changes in the location and
immunolabeling intensity of BSP, osteopontin (OPN) and Alkaline Phosphataso (AP) epitopes
under mmeralizing (SmM B-Glycerophosphate, 8-GP) and ! d UMR

Loss of BSP Expression Correlates with loss of Biomineralization,
910  C STANFORD*, K HOLTMAN,J MARTIN, ] STEVENS and R MIDURA.
(Dows 1 and Dep of Orthopaedic Surgery, Univ of lowa, USA)

Bone Sialoprotein (BSP) cxpression by the UMR_10601 BSP bone cell lne may correlate with the rapid
b 1 P descnibed within the first {2 to 15 hours of culture (JBC 270'9420-9428,1995) By
dilution analysis, a non mineralizing celf type (referred to as ‘UMR-UI") was isolated from the parental UMR
106 01 BSP hne  The purposc of this study was to evaluate different bone-associated properties of the UMR-UI
cell type  Cultures (2000 celVmm?) were grown (EMEM + 10% FCS, 20mM HEPES, gentamycin) for 48 h

cultures grown in Permanox shide 4 chamber wells (0 5 mution cells per weﬁ 24h (p fluent) *
or to 72h in EMEM + 10% FCS (nonessentia! amuno acids + 20mM HEPES), pre~fixed and
permeabilized (20% DMSO in MeQOH),washed and incubated 1h (25°C) with hijuted

followed by 24 h suppl with or without organophosphate (8-GP) or P, (0-10mM) followed by atomic
absorption for [Ca™] 1 the celt Iayer Cultures were also metabohcally labeled for BSP and protcoglycans with
SO, free Media 199 + 5 % FCS. (100 uCum! {*S], 50 xCvml PH)glucosamune) dunng the last 24 h of culture,

monoclonal primary antibody (WVIDI) for BSP, (MDIII) for OPN and (B3-50) for AP (Dev
Studies Hydridoma Bank) Following through washing (0 02M PBS), 1/300 FITC Goat anti-
mouse Ab was added (1h, 25°C), washed and z-axis 1 focal fl g
pecformed (MRC600, BioRad) Results. UMR cultures demonstrated an ntense localized
paranuclear labeling for BSP associated with the golg apparatus  Additson of B-GP in the last
24h appeared to enhanced the intensity of BSP labeling in the cell layer Labeling for OPN i -
precontl ul d ates low levels of diffuse intracellular labehng which became
elevated by day 3 of cufture Imaging of AP suggested a generalized diffuse labeling that was not
altered wath the formation of minetal depesition

NIH P30DEI0126, Roy J
arch and Education Found

Chantable Trust, DERC, Impiant Dentistry R

followed ds of the &cll layer and media, G-50, Q-Sepharose and Superose-6 FPLC BSP
wag identified through Western bloting  Results  UMR UR cells demonstrated 2 lack of biosineralization upon
Morphologically, UMR-UI cells appeared as a uniform “spindle--
shaped” population of colls which labeled with & diffuse cytoplasmuc stanng for BSP (WV1DL Mab with FITC
Goat anti-mouse) but with an mntcnse fabehng for osteop (B3-50) m to the UMR 106 01 BSP
parental cell fine upon Confocal y While AP activity of UMR-UI was less than UMR-BSP (6 £ 05
versus 36 & 5 pmol PNP/mun/mg DNA n=12), studies with UMR-Ut cells of the kinotic P; hydrolysis from

hosphates d letc hydrolysis by 12 hours  UMR-UI cells did not Bemonstrate a ¥S0/°H

gl aamine BSP peak (identified rtyy Western blotng with WVLIDL Mab) on FPLC  Northern analysis
suggested a 10 fold [ower level of BSP message (with a single 1 9 Kb band) in UMR-UI versus the parcatal ling
$ i gest th R be de lan gle of BSP 1 biomun ol

[hese results sugp MR cell type ma a mod g the rc S ineralizaty
Carver Chantable Trust NIH/N{CH DNO1-HD-6-2915, NIH/NIDR P30 DE10126-04 and DEI1170-02A1

Time dependent  expression of Jow molecular BSP fragments in BMP induced
911 cctople osteogenesis D KOBAYASHI* M MIZUNO H TAKITA and Y KUBOKIL

(Sch of Dent Hokkaido Unmwv, Sapporo, fapan) <«
Bone sfalogroteln is unique in bone wnd dentin but its precise roles in these tissues
1 stiil unknown although ceveral hypothests have been presented We chose BMP-
induced ectoplc chondra- and osteogenesis asa model system to examine the roles
of thls protein Partially purified bovine BMP obtained by threestep
chromatographic procedure, which constanted all the active BMPs (natural BMP
cocktait) was combined with insoluble boae matrix and implanted in rat
subcutanconsly Expression of BSP in the implants was followed by monoclonal
antibody as previous reported Immunostaining studies showed that BSP localized
in osteoblast hining new bone surface at 5 weeks Western blotting showed 53kDa
and 30kDa bands instcad of 57kDa band which normally found in rat femur
These two fragments also m etabolically fabeled by *Hlprolime Total amount of the
fragments rapldly increased after three weeks, and at 5 weeks attained 3 times as
high as that of 2weeks after implantation This time-dependent changes was
almost parallel to that of osteocalcin Amount of bone estimated by caleum
content {ncreased until 3 weeks and kept plateau thereafter, and alkaline
phosphatase activity was eminent only in the first 3 weeks

temodelngin the BMPiaduced ectopic bone formation,

91 2 Dentin Sialoproteln, Bone Sialoprotein, and Osteopontin Inhibit Hydroxyapatite
Growth A L.BOSKEY",L SPEVAK,and W T BUTLER (The Hospital for Spectal
Surgery, New York, NY and Untv Texas-Houston, Dental Branch, Houston, TX)
The phosphorylated sialoproteins osteopontun (OPN) and dentin sialoprotein (DSP) intubit growth and
proliferation of apatite (HA) crystals 1n.both gelatin and agar gels, while bone sialoprotein (BSP) acts.
as a nucleator in these systems In solution, BSP has recently been reported to nhibit apatite growth
DSP, a 53kDa glycoproten first 1sofated from rat dentin (Matrix 12 343,°92) 18 synthesized only by
odontoblasts and certain pulp cells, and 15 secreted into minerahized dentin  Although DSP 1s sumular
1n 1ts overall properties to OPN and BSP 1solated from bone, its predicted seq 15 Jated fo
those for OPN and BSP (J Biof Chem 269 3690,/94) It is also has fewer phosphorylation sites than
bone OPN Here we report the relative abilities of each of these proteins derived from rat bone or
dentin to whibit proliferation and growth of HA seed crystals in 2 gelatin gel system Each of the
protemns inhibited growth when 0.5mg/ml HA sceds were included with the protein in the center of a
gelatin gel into which Ca and P 1ons diffused from opp sides Mineral & was montored
at 5 days, and the yield in the p of protein cf d to that 1n control gels OPN was the most'
effective snhubttor of HA growth, with 33+2% intubition at 25ug/ml At 25ug/mt BSP caused 2843 %
inhibition, and DSP 1541% Dephosphorylated OPN had no effect The phosphorylated sialoprotelns
i i a 4.8 14 L,

oW hubito

Supported by NIH grants DE04141 and DE05092




