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Individual bacteria visualized with
fluorescence in situ hybridization (FISH)
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Fluorescence Spectral Imaging
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Resolve emission signatures by linear unmixing

Valmet al., 2011 PNAS 108: 4152
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Choose fluorophores whose emission peaks are
separated by ~20 nm or more
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Human oral microbiome is complex, but most taxa
are site specialists vV1-V3

(493 Oligotypes)
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Most cells in dental plaque come from
a small r|1umber of bacterial enera
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Most cells in dental plaque come from
a small r|1umber of bacterial enera
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Combinatorial Labeling and Spectral Imaging FISH (CLASI-FISH)
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Mixture of genugevel probes applied to a wheteount of plaque
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Hypothesis for plague structure

~ O,, saliva, sugars
~

N\ ~ &

® ., CO,, lactate,™

N\
- acetate, H,0, N

N
) / anoxic \/( \...::.&\
~ /( oo N B Corynebacterium
”/J J / Vs N A . ] ﬁtreptoc?ﬁcu/sA
aemophilus/Aggr
\/ /\\/ .0‘::0 \ W Porphyromonas
- > oyt , M Neisseriaceae
- /) \ \ M Capnocytophaga
\ - \ Fusobacterium
\ \ ! Leptotrichia
' annulus perimeter! ] Actinomyces
M other

'T‘ Crevicular fluid 1‘



Tongue biofilm:

a patch mosaic
around a core of
epithelial cells

S. Wilbertet al.,unpublished,
manuscriptin preparation
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Tongue consortia are 3-dimensional
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' Dietary nitrate | Bacteria on tongue surface
| (2-3 mM daily) reduce nitrate to nitrite

Salivary glands
concentrate plasma
nitrate tenfold to
| 200-1,000 pM

| reacts with |
| salivary nitrite
to generate

nitric oxide
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// o ] Bladder
L %}
"Nimc oxide ’rNitrate excreted |
produced is oxidised | in urine
to nitrate in blood 1{(2-3 mM daily)

l

Lundberg et al 2004

Tongue biofilm participates in
host NO homeostasis

A Rothia, Actinomyces, and Veillonella are
prominent in tongue consortia

All are predicted nitrate reducers

All are candidates to function in NO
homeostasis; control of vasodilation; blood-

pressure

To o

A Caution: Use of antiseptic mouthwash can lead
to a measurable increase in blood pressure




Does thickness of the biofilm correlate with its age?
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Buccal
epithelial
cells are
more thinly
colonized
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A more enclosed
system:
mouse gut

Mucus (wheat germ
agglutinin)
Mucus (anti-mouse
colonic mucin)
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Patchiness, but cells are mixed within patches




