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“FISH" (Fluoresence in-situ Hybridization) is a
powerful tool for investigating the relative
abundance and physical characteristics of
different populations of microorganisms. FISH
combines fluorescence microscopy with
oligon ucleutld_g;plﬁlea--preclsely designed
DNA sequences conjugated with fluorescent

molecules that are d to “tag,” visualize and
gific microbes of jnte

: s4ys to prnwds
sost-effective enumeration of
icroorganisms relative to

Jisualization of the spatial

arrangements of rn'r' obes in mixed consortia to
investigate the potential for mutualistic or

ic interactions mg_derent organisms.
provides dhtﬂ [yl for ap @'ﬂcns ranging

from biological monito onitored inatural
attenuation (" g , bioremediation
monitoring an ization, bacterial

“a urce tracking ("BSTE), m ‘and public-health

microbiology, and problem solving @nd process
monitoring for waste-water treatment.




Capabilities & Utility of Geovation's mFISH Lab Services

Quantify total microbial cells, specific microbes and groups of
microbes at different taxonomic levels: Domain - Phylum -
Class - Order - Family - Genus - Species

Spatial mapping of population abundance (e.g., ground-water
plumes, BST investigations)

Evaluate shifts in target populations over time
Detection limits: approx. 10% cells / mL (2 mL sample aliquot)
Investigative problem-salning in microbial ecology:

Bioremediation and MMNA programs
Waste-Water Treatment

Bacterial Source Tracking ("BST")

Public Health Microbiology

Gut microbiology (investigative tool for
ulcerative colitis, Crohn's disease, ulcers)

Unkown
Bacteria

Falge-color RGE composie btmap image of 8 “"MP1" mFISH assay showing
denfirifiring bactens from a gasofine-confaminated aguifer. Aqua cells ane
bata-profecbaciena (dual hybndizalions with ‘bive” BET42a and green”
EL/B338 probas), yelow cells ane gamma- protechactenia (dugl hybrgizalions
with ‘red” GAM42a and jgrean’ EUB338 probes) and green cals ane
whaiergndialed bacleriy Smgle hybndizations wilh Green” ELE338 probe)
Red, puvple, and blive obyjects are noise from cels within biofiims (amows).

Evidence of Syntrophism? Rod-vibrio
shaped deita-protecbaciena call (Green)
attached 1o coccold Dehalococcnides
hdsogines MDHET Gall (Red). Yellow
anea is whare cells overlap, False-golor
compasie image. "MPS® mFISH assay.
Famphe from CVOC confaminaieg
aqgunfer wrdergoing achive anasnpive
bloramedialion. OHE calfs reprasent
about 9% af fotal AP stained gells




Abundant Archaga?

Tol. Bacteria (Red-Violel) and
bétta-protecbactena (Yelow-\White)
cels are diferentiated from other
DAPE-stained calls (Blua) that did
not hrybridize with aather the
EUB33E or BET42a probes.
False-color composite image from
& "MP1" mEISH assay performed
on & ground-waher semple from 8
TCE-canfaminafed aquifar
Bacleria represent about T0%

of total DAPT-stained cells, bata-
proteobaciena aboul 30%

Many of the 30% of DAPI-slained cells thal aid not hybvidize with ELB 338 may
ba archaed. Lithe is currently known about psychrolalerant archaea in he
enviranment and their role in bodegradation and bloremedialion

Geovation's FISH Lab Fast-Facts - What is it all about?
Procedures

Sterile sample vials with fixative / preservative are shipped to
the client under standard chain-of-custody procedures

VWater and ground-water samples are collected and “fixed” in
the field, kept cool and returned via overnight courier 1o
Geovation (soil samples or samples coniaining solids require
special handling and preparation procedures - additional
charges may apply)

In the hybridization lab, samples are filtered, hybridized with
fluorochrome-labeled ocligonuclectide probes (multiple probes
& colors for mFISH assays), washed, DAPI stained and
maunted onto slides

A computer-controlled flucrescence microscope is used to
visualize and CCD image the samples for subsequent
computer-assisted, semi-automated digital image processing,
cell counting & classification

FISH Data |/ Reporting

Reports are provided in Excel or pdf format with data for each
target group reported in units of cells/mL and % of DAP| counts

Each FISH assay provides a minimum of 2 to 4 “data points”
per sample -- total cell counts (DAPI staining) along with the
cell counts and relative percentages of DAPI counts for
each target population

Several "mFISH" assays arg available that provide
simultaneous data for 2-4 target populations plus total
cell counts (DAP1)



Dimorphic yeast (Red) among bacterial cells (Graen) showing throwgh bicdilm
EPS (Black - rermoved); MP3 2558y, gasoling plume

Examples of FISH Assays / Parameters

High-Level Taxonomic Groups
Total bacteria; glpha-, beta-, gamma- and delta-
rotecbacteria; CFB (cytophaga-flexibacter-bacteroides),
igh and low GC gram+ bacteria
Tatal Archaea; Crenarcheota; Evarcheota; Total yeast/ fungi
Targeted Groups - Family / Genus |/ Species Levels
Important subgroups of protecbacteria
Pseudomonas spp., Bacleroides spp., Bfidobaclenum spp
Dehalococcoides ethenogenes (DHE)
Multi-parameter mFISH Assays
MP1 Tot DAPI; Tot. bacteria; Tot. beta- and gamma-protecbacteria
MP3 Tot. DAPI; Tot. bacteria; total yeast
MP5 Tot DAPY; Tet. CFB; DHE; delta-prolecbacteria
MPT Tot DAPI; Tot. archaea; Tot. crenarcheota; Tot, evarcheota

MPE “BST" applications - Tot. DAPI; human-related CFB; ruminant-
related Fibrobacter spp.. Campylobacter spp. (geese)

Many probes and several "MP™ multi-calor, mFISH probe
combinations available, Custom assays available on request
Frrrryy
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Geovation Technologies, Inc.
468 Route 17A, P.O. Box 293
Florida, NY 10921

(845) 651-4141

VATION

Innovative Solutions to Environmental Problems www.geovation.com






