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> g Introduction Approach Results Interpretations and Conclusions
- The current state of microbial source tracking Steps at which error is introduced to the process of Variation of the standard curve by as little as 0.2% (slope and y- Error is measurable at each step of sample processing.
ace for a changing world] science is that fecal sources can be detected, but measuring target-sequence copy number in intercept) substantially altered the resulting concentration estimates
~ not quantified. Quantification of loads from environmental waters were identified. Published (from 0.75to 0.55 mg/L ruminant feces; from 0.25 to 0.18 mg/L Some sources of error are correctable (sample inhibition, extraction
> specific sources will require one of the following and unpublished error rates at each step were human waste; first and second plot compared to third). efficiency). Others can be measured and minimized to reduce calculated
technologies: complled (see presentation of errors, belgw). The generalized case assumes that the a.nalyst' uses accepted uncertainty in the final result (Detection and Quantification variability). Still
Refinements to several steps were identified. values for the standard curve and extraction efficiency. The true

others are inherent and cannot be minimized (distribution of markers

1. The ability to accurately classify fecal-indicator The expected gPCR measurement (C(t) value) was Eg';?;‘r’ogonmbu"o” by each source generally would not be detected among source population), but must be accounted for.
= bacteria isolates to source (library dependent). calculated for a hypothetical sample containing 0.25 3 . . . .
. , r . . Measurement of extraction efficiency in each run does little to reduce . . . . I
— 2. The ability to quantify a host-specific marker in mg/L human waste and 0.75 mg/L ruminant variability in results (second plot) whyen a low-precision standard Cumulative uncertainty can mask true differences in fecal contribution at
o the environmental matrix and relate that quantity manure based on current knowledge of marker curve is used. the level of half-log difference when converting laboratory analysis results
a9 to fecal load. distribution in various hosts (Layton and others, Inclusion of a precise standard curve with each run greatly enhances (C(t) values) to level of contamination in water (mg feces per L water).

2006; Seurinck and others, 2005). The gqPCR

measurement of Ct was then used to estimate both the ability to detect relative contributions by each source (third plot).

Based on current estimates of uncertainty from the authors’ original work

The inability of library-dependent methods to

. HIg™ N the concentration of fecal material from the Generaized and . N L
accurately classify fecal-indicator bacteria to ' " Conste st ine (€-052) Exracton ffciency meas Sandad v insanos and data from published literature, current procedures are inadequate to
. e detected sources, and the confidence interval of Extracton ficincy std.dev. = 105% Extrston eficiency 6. dev. = 3% Indidual tandard cune (R%=0.99 - 8 t
source has been established (Griffith et al., 2003; that concentration Extracton sficlency sd. dov. = 3% estimate the proportional fecal load to a stream from various host sources.
. [ —— f ] N
Stoeckel et al., 2004; Moore et al., 2005). Thus, P | T v Gotnce vt ot s When error is carefully measured and controlled, ranking of contributions
quantitative MST will require detection of markers The calculation was done using 1) generalized by various sources may be feasible.
(by gPCR, MPN, or other quantitative assumptions (extraction efficiency not measured, Ruminent(BoBec)
] i) . o sgr H A Human (qHF183) . . . N
approaches) and relation of the marker density to Zamp'e,mh'b'"ﬁ“ not co;rectted, Stla”da'd ?:j""e not R | I n ; Incorporation of internal controls in processing steps allows
3 . . ) N .
fecal load. one with each run, replicale analyses no one), 2 "o * 1) simultaneous evaluation of the steps involved in the source tracking
Obiective: 2) incorporation of extraction efficiency 3 . LIRS process
jective: . measurement and 3) both extraction efficiency and H L . ) -
To use measured error rates in a generalized run-specific standard curves. £ o 4 2) assessment of intraassay and interassay variability
model to estimate confidence intervals about o j =g 8 3) calibration to correct for losses due to inefficiency
MST molecular marker quantitation in water Results were plotted as the distribution of 2 8, 4) evaluation of where error needs to be reduced.
samples, and conversion to fecal concentration confidence intervals at decadal values of alpha <0 ®e =
X X o 5 o1 -~ . o
(type | error) for three cases. Atrtificial extended B fa, .:
The section below includes descriptions of error sources in analysis of standard curves were generated with Arefjucedo R i ‘.
environmental samples, data regarding the extent of error, and values. Regression equations were within 0.2% of oo oor A
the more precise single-run standard curve.

development of processes that may reduce those sources of error.

Concentration Extraction and Purification Detection Correction for sample inhibition Quantification Relation to amount of fecal material

In many studies, the end goal of the research is to relate marker

Concentration is an essential step in molecular Before measurement by the PCR, DNA generally Analytical variability in marker detection can be measured Sample volumes often are increased to enhance detection Relation of the cycle threshold to the

analysis, and allows: is extracted and purified using commercially as the difference in response in replicate analyses of the limits. PCR inhibitors are co-extracted with the target DNA. concentration of marker present in the sample detection to amount of fecal contamination from various
available kits. same sample. Competitive Internal Positive Control (CIPC) can be used to relies upon the precision of the gqPCR standard sources. Fecal contamination can be indicated as density of
1)Enhancement of marker detection limit Variability in the Concentration and Ot B Cocls account for inhibition of detection (false negatives, skewed curve. fecal-indicator bacteria coming from that source or as mass of
Extraction/Purification steps cannot easily be 100084001 quantitation). . fecal contamination from that source. In either case,
2)Detection in volumes relevant to the study measured separately, but can be measured The CIPC incorporates the same primer binding sites as the W quantitation of fecal contamination from a particular source
together from recovery of exogenous DNA or an 0008000 target genome, allowing target-specific identification of <20 relies upon a relation between marker concentration and
c Common methods of concentration include filtration internal standard. B inhibition, but differs in both size and internal sequence. The amount of feces, as well as the specificity of the marker.
@) | and centrifugation. Regardless of the methodology, CIPC is distinguishable by gel electrophoresis (by size) and i
 — recovery of concentrated material is not completely € oosean by qPCR (by melting curve or alternate probe). " Ny
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