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e e cCking IVIEH0AS;
Where are we now?
WHERE rl Wiekefe)iFe) )




Protozoal
Chemical




erlal Targets

cigfzl r AGVIEPES Disadvantages

Totzl/Fecz) S xaensively as fecal Ecology, prevalence,
Colliornss Iplellezrio); - resistance to stress differ
from pathogens

HGEENIC 10 May not be a good

indicator in
“PrESENt at concentrations higher | tropical/subtropical
thany thogens environments
— — il r ] . .
Enterococels] < g | ESPEC) |Iy useful im marine Found in environmental
¢ o [Penvirenments; and recreational reservoirs
o JPWELETS Regrowth possible
Lessicommon in animals Survivability in
Human isolates ferment sorbitol | €nvironment is variable
Evidence of recent Culture methods not well
contamination defined
Clostridium Good for prediction of viruses or Persistent in environment
perfrigens [Essw remote fecal pollution




argets

Virus Advantages Disadvantages

folelasirag)illis Alundan human feces Phage found to be absent
fJOOf]f'U DINEAG don’t rep”ca’[e n In some hlghly pO”UtEd

“Pesencercorrelates with
presence of human enteric
Viruses

E-speciiic RINATColeia eje Group lland Il associated Sensitive detection
ith human feces, group IV | methods required
associated with animal On|y small percentage of
feces human feces contain
Easy to perform phages
Rapid detection Unreliable in marine
waters
Human Enteric Viruses Human specific Low numbers in
No need to detect environment
Indicators Over 120 enteric viruses
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Giardia

Cryptosporidium
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czll NG f ecall

Pt [forms/fecal

colliorrrfidesl]
| strep riatio

ARA

PhRenetypic Methods

Jrarget

Description

Streps

Humans have ratio of >= 4
while animals have ratios
below 0.7

E.coli or
Enterecoccus

Based on antiobiotic
resistance patterns unique
to different sources of
pollution

CUP (BIOLOG)

E.coll or
Enterococcus

Based on differences in
bacterial usage of a wide
range of carbon and
nitrogen sources

Immunological No
Methods
(sereotyping)

E.coli

Sereogrouping of organisms
based on presence of
different somatic O antigenic
determinants




SeCENacking Methods:
S Genoetypic 4

= ROy alple .

_erurnli.r”fo PEINARPCR

o EnmimelRestiction Fragment Ly
PO PJ’J Of' | m ::*-:-T':E::::

REpEllivEPeR
Denatulingl Gradient Gel Electrophored ##s
Pulse Field Gell Electrophoresis (PFGE)
Amplified Eragment Length Pelymorphism
Toxin Biomarkers

Reverse Transcriptase PCR




Meatneoc

R]b%'typ]ng

Ligrapy
Degeriaap

YEes

eenEly/pic Methods 1.

arger

Description

that code for rRNA which are highly
conserved in microbes. DNA is extracted
and fragments are separated by gel
electrophoeresis to form patterns of 4-12
pands

Conserved sequences in bacterial
repetitive elements are used as PCR
primers to distinguish among different
strains of the same bacterial species

PEGE Yes E.coli or DNA fingerprinting using cutting
Enterococcus | restriction enzymes coupled with
electrophoresis analysis
LH-PCR No Bacteroides Based on the premise that there are
and T-RFLP Prevotella species composition differences in

Bifidobacterium and Bacteroides-Prevotella
populations of humans and cows
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senoetvypic Methods 2.

IFzlfc) et

Description

Dischiiminates hetween different PCR
products off similar size based on
Clianges in electrophoretic mobility
Wihniehis imfluenced by melting properties
o DINATiragments

DNA fingerprinting using rare and
firequent cutting restriction enzymes
coupled with PCR amplification

Transcriptase
PCR

Toxin N@ E.coli Biomarkers are used to detect bacterial

Biomarker contamination by identifying genes that
code for toxins in E.coli populations

Reverse No Enterovirus | Can be used to detect the RNA of any

organism whose genome has been
seguenced by using primers
complimentary to conservative RNA
seguences found in the viruses




§pecific Evaluation Criteria

mREPRedUCIoNItY of results

WACCUIEICYAGINCOIIECT classification of isolates into correct
¢JroL g

mEondence th@entified indicator is from presumed

source

a/el PitrEselution
m|\Vauaxestability

NEeruoephicstanility/Temperal stability

Tier 2;: Ma

ENEG MBI REISHBISHIPNOractiual source of contaminations
[REIEVance

CREIEWeRShipierpuklic health outcomes

Slatienship e commenly used water quality indicators
[EBSeel communication to public
[EASeoiicommunication to management audiences

Tier 3: Cost and Equipment and lab facilities required
Logistics Training required

Library size required

Implementation time

Cost of ensuring results are legally defensible
Cost per sample/Turnaround time
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e VISITnEHOER O EISOIRISUUIESNECENY
completed: S T
=) SDASRE gc) at twao-year sitey rogompi CARA,

PEGE aicl BT Using E.coli znd Erie; ”049 eSS

==

IS O T i e -

USES fUn0Ed & prog) amiolConpare thErability of
RT, PEGE, ARA, PCR) and BIOLOG to identify
sources of E. colifirthewaters of Berkeley
County: WA/

Southern California Coastal-Water Research
Project has funded-the-largest MST methods
comparison study comparing ARA, RT, T-RFLP,
Rep PCR, CUP;, PEGE, F+ coliphiage, Viruses,
Toxin-gene biomarker




Resulis of Corrioarisorn Siuclias
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Malaetlzr ratrocs oarforrreac getiar ez
aflerlotyole atrocls

RT and PFGE did better than PCR, but PCR'is
IMpeVIng.
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Specific

Mleinocd .. Promising

Ry ogiyolnle) X
ARA

X

? X
Box/Rep-PCR X
Specific Primer P/A X
PCR/ VIR
PCR t-RFLP P/A ?
F+ coliphage
Entero Virus P/A X
Adeno Virus P/A X




MST Is neing deployed in the U.S.
(WwWW.20zLgov/oWowW/Nos)
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treams:- 9 "% %-.*ssed 61 (50d 39% el
| ;|mpalred Fecals #1 eause of |mpairmentt A ’.’f *
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| Lakes: 45% assessed 55% good 37% |mpa|red 8%
- threatened Fecals #3 after nutrlents and metals.

.Estuarles 36% assessed 49% dgood 51% |mpa|red
Fecals #4 after metals pest|C| es,[ and nutrlents\ ’ ¥
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Source Tracking — Where do we go

from here?
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_' 1\Perf0rm QA/QC on khbwn source I|brar|es

. | Concentrate.on locations/where remedlatlon Ve X
‘ effortsiane underway. | | i ) [\i‘
Examine the links between sources S dior
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teron locations where
Jifioyts, are underway.
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Millwood Sewer Project
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