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Preliminary Results
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Coastal streams that run through agricultural watersheds can be major non-point B ortho-P* (M)

sources of fecal indicator bacteria (FIB) and zoonotic pathogens including Salmonella : #signif. diff. b.t. sites (ANOVA) |
and E. coli O157:H7 to coastal waters. Understanding how agricultural activities influ- 100 !
ence concentrations of FIB and pathogens in the nation’s waterways is a necessary § T :
step for protecting and enhancing the Nation’s natural resource base and environ- 11
ment. 10 -

Motivation
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The present work aims to elucidate how watershed, physical, and biological factors
control the presence and fate of FIB, salmonellae, E. coli O157:H7, host specific markers T o T pot Tret T ot 75 T oo T s T
in Bacteroidales, and the shiga-toxin gene (a virulence factor of E. coli O157:H7) in e UM T
coastal streams. Field studies are being carried out in 13 coastal streams draining wa- Bl /og mean E.coli * (CFU/100 mL)
tersheds along the central California coast with diverse land use characteristics to . S-,gnffv o e o)
pin-point how agricultural land use impacts the prevalence of these organisms and

their subsequent flux to the coastal ocean. Microcosm studies will explore how water
chemistry and grazers impact the persistence of salmonellae in stream water.
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& "~ TABLE & FIGURE 1.The 13 waterbodies included in our study. In the figure, presence (colored) and absence (grey) of E. coli O157:H7, the human marker in Bacteroides (HF marker),
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M easuremen tS positive (colored) versus negative (grey).

- Samples are collected every 6 weeks from the outlet of the streams and rivers. 4 liters are collected from each site in acid washed,

triple rinsed containers. Ancillary measurements (salinity, temperature, etc) are measured with a YSI water quality sonde. Discharge

from streams without USGS stream gauges is measured using a flow meter. E.coliO157:H7
-To measure nutrients, 30 mL of water is filtered through a 0.2 um pore size syringe filter for analysis with a nutrient autoanalyzer.

- Waters are analyzed immediately upon returing to the lab.

- Enterococci and E. coli are enumerated using membrane filtration onto mEl and Ml agars following EPA methods.
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- stxin E. coli is detected as follows.The membrane from Ml agar after incubation is enriched in TSB for 4-5 h.The enrichment is pel- HF marker B log mean enterococci (CFU/100 mL)

leted and the DNA is extracted using a Qiagen kit.The DNA is then screened for stx using PCR. *>7 Il log mean E.coli * (CFU/100 mL) I
- Salmonellae are enumerated using a modification of EPA method 1682 (an MPN assay). Confirmation is achieved using the genus- o Bl average Salmonella® (MPN/L) I
specific invA primers.The detection limit is 0.75 MPN/L. Salmonella* |

- E. coli 0157:H7 presence is determined as follows. 10 mL of water is first enriched in buffered peptone water and then enrichment in 15+ -
TSB with novobiocin. E. coli O157:H7 is separated using magnetic beads with anti-O157:H7 antibodies.The pellet is suspended and then

plated on CT-SMAC solid media. Putative E. coli are picked and screened for stx. Detection limitis 1 bacterium per 10 mL. o i
- Human-specific, cow-specific, and pig-specific markers in Bacteroidales are detected as follows. 100 mL of water is filtered : :

through HA 0.2 um pore size filters. DNA is extracted from the filter using GITC buffer and Qiagen DNeasy kits. DNA is analyzed for the stxin . coli 05 i
human-specific, cow-specific, and pig-specific markers in Bacteroidales. |

- Turbidity is analyzed using a bench top turbidity meter.
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