Methods (continued)

e Metatranscriptomic analyses to determine potential effects on EHEC gene expression by forward processing conditions and by indigenous

Assessing Romaine lettuce “"Forward Processing”
for pOtential impaCts on EHEC grOWth' antimicrObial . rI\t;Iocnri(?c:))Ir(i)rtfc;.development of VBNC and persister cells to determine the effect of forward processing conditions on cell physiology.
susceptibility, and infectivity

Results to Date
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* Preliminary data suggests that the outbreak strain survived better on lettuce than strain EDL933 under the simulated forward processing
condition.

Summary
"Forward processing” is a practice of transporting raw commodities to distant facilities for processing and regional marketing. This project aimed .
to comprehensively assess forward processing for effects on the microbial safety and product quality of Romaine lettuce - the raw commodity and Benefits to the IndUStry
packaged products. Romaine lettuce harvested from the same lots and destined to both forward and source facilities was tagged for temperature, Data derived from this study can provide knowledge on how various conditions during “forward processing” production would affect the
humidity, and barometer recording. Romaine lettuce from these facilities was sampled for microbial and quality assessment. We identified key physiology of the pathogenic EHEC strains as well as other microorganisms on the raw commodity and packaged products. Findings will provide
operational parameters for forward processing, and compared the microbial load, microbiome, and product quality of Romaine lettuce subjected iImportant information that can be used for improving the forward processing practice and reducing pathogen contamination risks for fresh
to forward and source processing. The effects of forward processing on EHEC survival, growth, or cultivability are being assessed in laboratory produce, especially Romaine lettuce.

simulations using pathogenic EHEC strains.
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Objectives

1. Comprehensive assessment of the forward processing practice under routine operation conditions for product integrity and microbiological
quality.
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line), and yest/mold (YAM, dashed line). Lettuce
quality (C) was assessed by electrolyte leakage as
reflected by rinse water conductivity (Solid lines,

Fig. 1. Tracked temperature, humidity, and air pressure of freshly harvested romaine lettuce Summer and Fa[l samples) aﬁd by trained senAsory 5 L}
from a common commercial lot destined to both source (A, C) and forward (B, D) processing panel evaluation of product images (dashed line, Fall 0 C
facilities in summer (A, B) and fall (C, D) production seasons (n=6). samples only).
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2. Assessment of microbiome dynamics on Romaine lettuce from harvest to retail for products being forward and source processed. 0 aa 2 T
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Fig. 4. Crystal violet biofilm staining (A, B, and C) and cell enumeration (D) show
strong biofilm formation by Romaine outbreak E. coli 0157:H7 strains (2705C and
2705D).
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M et h 0 d s Fig. 3. Microbiota composition on forward (FP) and source (SP) processed lettuce
samples as determined by 16 S replicon sequencing. Samples were collected at harvest
from field (F), before processing (B), and post-processing on days 0 (D0), 7 (D7), and
. . H H H 14 (D14) during Summer and Fall production seasons. Major bacterial taxa (> 4 log
e Multi-logger tracking to establish key forward processing operational parameters. 165 "RNA ampicons . atoa8 one yp ofsamples) sy anl gons eve

were listed. The bacterial taxa identified at the family and order levels indicate unknown
genera belonging to given taxa.

e Microbial enumeration of key indicator microorganisms and product quality assessment for lettuce samples from source and forward facilities
with common lot origination.

e Highthroughput sequencing based microbiome analyses to determine microbial community dynamics during transportation and product storage.

e | aboratory simulation of forward and source processing conditions with pathogen inoculation to determine the effect of forward processing on
survival and growth of EHEC Romaine outbreak strains.
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