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Foodborne Parasitology - Microscopy

Major limitations of microscopy in foodborne parasitology

Some parasites cannot be distinguished to the species Microscopy techniques lack sensitivity to detect of
level by microscopy techniques: some different species low number of parasites eggs, oocysts or cysts in
are morphologically identical; e.g., Entamoeba dispar vs. food and environmental samples;
Entamoeba histolytica e.g., detection of Cyclospora cayetanensis in foods
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DNA-based detection

Distinct pathogens — based Sample Type PCR/Real-Time PCR/

sequence databases

Stools Anisakidae
Water Angiostrongylus cantonensis
Food Entamoeba spp.
Slug/Snail Cryptosporidium spp.
~ Animal material ~ CYclospora spp.
Plant material g’f; 73;/./;0:;:),7%”7 SPP.
Microsporidia

Trypanosoma cruzi
Toxoplasma gondii
Trichinella spp.
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Outbreak of Cyclosporiasis
Associated with Imported
Raspberries, Philadelphia,

Pennsylvania, 2000
Alice Y. Ho," Adriana S. Lopez,t1 Michael G. Eberhart,” Robert Levenson,* Bernard S.

Finkel,” J.dasilva,z juelin M. Roberts,I Palmer A. Orlandi,§ Caroline C.
Johnson,* and Barbara L. Herwaldt}

An outbreak of cyclosporiasis occurred in attendees of a wedding reception held in Philadelphia, Pennsyl-
vanhia, on June 10, 2000. In a retrospective cohort study, 54 (68.4%) of the 79 interviewed guests and
members of the wedding party met the case definition. The wedding cake, which had a cream filling that
included raspberries, was the food item most strongly associated with iliness (multivariate relative risk, 5.9;
95% confidence interval, 3.6 to 10.5). Leftover cake was positive for Cyclospora DNA by polymerase chain
reaction analyses. Sequencing of the amplified fragments confirmed that the organism was Cyclospora
cayetanensis. The year 2000 was the fifth year since 1995 that outbreaks of cyclosporiasis definitely or
probably associated with Guatemalan raspberries have occurred in the spring in North America. Addition-
ally, this is the second documented U.S. outbreak, and the first associated with raspberries, for which
Cyclospora has been detected in the epidemiologically implicated food item.

Emerging Infectious Diseases * Vol. 8, No. 8, August 2002

FDA Bacteriological Analytical Manual (BAM) Chapter 19 A.

Detection of Cyclospora and Cryptosporidium from Fresh Produce:
Isolation and Identification by Polymerase Chain Reaction (PCR) and Microscopic analysis.

Palmer A. Orlandi, Christian Frazar, Laurenda Carter, and Dan-My T. Chu, 2004c¢
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2013 multistate outbreaks of Cyclospora cayetanensis infections
associated with fresh produce: focus on the Texas investigations
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health and the produce industry. The specific chal- investigations. The outbreaks of cyclosporiasis in

lenges posed by Cyclospora include under-detection 2013 underscore the need for molecular subtyping to
of cases, lack of subtyping methods to link cases to complement evidence from epidemiological investiga-
each other or to specific food items, and the absence tions, potentially assisting in identifying the number of
ol practical tools to detect the organism in food and outbreaks in a given season and suggesting links be-

potential sources of contamination in the environment
(e.g. soil and insanitary irrigation water). Advances in

tween clusters, and facilitating _source _tracking.
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Bacteriological Analytical Manual (BAM)
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FDA's Bacteriological Analytical Manual (BAM) presents the agency's preferred laboratory
procedures for microbiological analyses of foods and cosmetics. AOAC International

Laboratory Methods (Food) Content current as of:

Foods Program Compendium published previous editions of this manual in a loose-leaf notebook format, and, more parzfanan

of Analytical Laboratory recently, on CD-ROM. This online BAM is now available to the public. Some changes have Regulated Product(s)

Methods been made to methods since the previous version. A listing of chapters updated since the Food & Beverages
last hard-copy version (Edition 8, Revision A /1098) can be found in About the

Other Analytical Methods of Bacteriological Analytical Manual. The members of the BAM Council are listed below. In

Interest to the Foods Program addition recent changes for most Chapters are documented in a brief Revision History at

the beginning of the Method. There is also e-mail contact information for each Chapter.
Foods Program Methods

e Chapter numbers have been retained from the previous version. However, for this Table of
Validation Processes and

Contents, chapters have been grouped by category. Please send comments to Karen

Guidelines
Jinneman.
—
CFSAN Laboratory Quality
Jump to:

Assurance Manual

https://www.fda.gov/food/laboratory-methods-food/bacteriological-analytical-manual-bam
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19A

198

26A

268

29

Detection of Cyclospora and Cryptosporidium from Fresh Produce: Isolation and
Identification by Polymerase Chain Reaction (PCR) and Microscopic Analysis.

P.A. ORLANDI
C. FRAZAR

L. CARTER
D.T. CHU ret.)

Detection of Cyclospora cayetanensis in Fresh Produce using Real-time PCR
New 06/2017; Updated 10/2017

H.R. MURPHY

5. ALMERIA

A da SILVA
—

Detection and Quantitation of Hepatitis A Virus in Shellfish by the Polymerase Chain
Reaction

Detection of Hepatitis A in Foods
New 01/2014

Cronobacter

Methods for Microbial Toxins

138 staphylococcal Enterotoxins Detection Methods
New 06/2017
15 Bacillus cereus Diarrheal Enterotoxin
Additional Methods
20A Inhibitory Substances in Milk
208 Rapid HPLC Determination of Sulfamethazine in Milk
21A Examination of Canned Foods
218 Modification of Headspace Gas Analysis Methodology, Using the SP4270 Integrator

B.B. GOSWAMI (ret.)

JW. WILLIAMS-WOO0DS
G. HARTMAN
W. BURKHARDT

. CHEN,
K. LAMPEL,
T. HAMMACK

S. TALLENT
RW. BENNETT
JM.HAIT

R.W. BENNETT

L.J. MATURIN (ret.)

J.D. WEBER (ret)
M.D. SMEDLEY

W.L. LANDRY,
AH. SCHWAB,
G.A. LANCETTE (ret}

W.L. LANDRY
M.J. URIBE
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BAM 19b: Molecular Detection of Cyclospora
cayetanensis in Fresh Produce Using Real-Time
PCR
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Authors: Helen R. Murphy, Sonia Almeria and Alexandre J. da Silva Appendices: (PDF Format)

Laboratory Methods (Food!
aboratory Methods (Food) Contact: Helen Murphy

1. Appendix 1: Alconox® Produce Wash Solution Recipe

Foods Program Compendium Revision History: 2. Appendix 2: Tris EDTA (TE) pH 7.5 Primer Dilution Buffer Recipe
of Analytical Laboratory . i o
Methods . November 2019: Cyclospora Romaine lettuce Extension Report has been added. 3. Appendix 3: Preparation of the Internal Amplification Control (IAC) Target

Working Solution
« September 2017: Modified FastDNA Spin Extraction Protocol section: Duplicate text

Other Analytical Methods of
’ removed from step C.; The word "shaking" has been replaced with the word

Interest to the Foods Program

4. Appendix 4: Preparation of the Positive Control Target Working Solution
5. Appendix 5: ABI 7500 Fast v2.0 or 2.3 Method
6. Appendix 6: ABI 7500 Fast vi.4 Method

"inverting" in step G.

Foods Program Methods « September 2017: Posted a Published Journal Article (PDF) and a Supplemental Data
Validation Processes and File (PDF).
Guidelines

+ August 2017: Cyclospora Basil Extension Report, Cyclospora Parsley Extension
CFSAN Laboratory Quality Report, and
Assurance Manual Cyclospora Carrot Extension Report have been added.

« August 2017: Matrix extension study for basil and parsley has been added.
« Six Appendices (PDF format) are available at the end of this method.
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194 Detection of Cyclospora and Cryptosporidium from Fresh Produce: Isolation and P.A ORLANDI
Identification by Polymerase Chain Reaction (PCR) and Microscopic Analysis. C. FRAZAR
L.CARTER
D.T. CHU (fet)
—
198 Detection of Cyclospora cayetanensis in Fresh Produce using Realtime PCR H.R. MURPHY
New 06/2017; Updated 10/2017 S.ALMERIA
AJ.da SILVA

26A Detection and Quantitation of Hepatitis A Virus in Shellfish by the Polymerase Chain
Reaction

268 Detection of Hepatitis A in Foods
New 01/2014

29 Cronobacter

Methods for Microbial Toxins

138 Staphylococcal Enterotoxins Detection Methods
New 06/2017
15 Bacillus cereus Diarrheal Enterotoxin
Additional Methods
20A Inhibitory Substances in Milk
208 Rapid HPLC Determination of Sulfamethazine in Milk
21A Examination of Canned Foods
218 of Headsp: Analysis Using the SP42;

8.8, GOSWAMI (ret)

JW. WILLIAMS-WOODS
G HARTMAN
W. BURKHARDT

V. CHEN,
K. LAMPEL,
T. HAMMACK

S.TALLENT
RJW. BENNETT
JM. HAIT

RW. BENNETT

L.J. MATURIN (ret)

0. WEBER (ret)
MD. SMEDLEY

L. LANDRY,
AH.SCHWAB,
G.A. LANCETTE (ret)

WL LANDRY
M.J. URIBE

F. gPCR Data Analysis Flowcha

Are all replicates of both the NTC and the
DNA extraction control Ccay18S target

NEGATIVE?
Invalid Other Analytical Methods of
VES P Interest 10 the Foods Program
NO
Are all replicates of the Positive Control Foods Program Methods
Ccay18S target reactions POSITIVE? Validation Processes and
Guidelines
VES
= CFSAN Laboratory Quality
Does the sample produce at least one (1) Ccay18S Score sample Assurance Manual
target reaction replicate with a Ct 38.0? POSITIVE
‘L NO
Does the sample produce at least one (1) Ccay185
‘target reaction replicate witha Ct> 38.07
l YES
Re-test the sample at both 1X and % dilution
(in triplicate one time).
NO ‘L
least one (1) l YES

«—Home / Food / Science &Research (Food) / Laboratory Methods (Food) / BAM 19b: Molecular Detection of inFresh

Laboratory Methods (Food)

Foods Program Compendium

of Analytical Laboratory
Methods

ctionreplicate with Ct < 38,07 |

NO

Did the sample IACtarget reaction
produce oran
average Ct value more than 3cycles
higher compared to the NTC?

Inconclusive
Results

Consult
CFSAN SME

Score sample.
NEGATIVE

BAM 19h: Molecular Detection of Cyclospora
cayetanensis in Fresh Produce Using Real-Time
PCR
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Authors: Helen R. Murphy, Sonia Almeria and Alexandre J. da Silva
Contact: Helen Murphy
Revision History:

+ November 2019: Cyclospora Romaine lettuce Extension Report has been added.

+ September 2017: Modified FastDNA Spin Extraction Protocol section: Duplicate text
removed from step C.; The word "shaking" has been replaced with the word
“inverting" in step G.

« September 2017: Posted a Published Journal Article (PDF) and a Supplemental Data
File (PDF).

« August 2017: Cyclospora Basil Extension Report, Cyclospora Parsley Extension
Report, and
Cyclospora Carrot Extension Report have been added.

+ August 2017: Matrix extension study for basil and parsley has been added.

+ Six Appendices (PDF format) are available at the end of this method.

ppendices: (PDF Format)
1. Appendix 1: Alconox® Produce Wash Solution Recipe
2. Appendix 2: Tris EDTA (TE) pH 7.5 Primer Dilution Buffer Recipe

3. Appendix 3: Preparation of the Internal Amplification Control (IAC) Target
‘Working Solution

4. Appendix 4: Preparation of the Positive Control Target Working Solution
5. Appendix 5: ABI 7500 Fast v2.0 or 2.3 Method
6. Appendix 6: ABI 7500 Fast vi.4 Method
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BAM CHAPTER 19B

Positive
Seedi samples
- - @ 2 o Also approved for
atrix bFEEID shredded carrots,
Lev tested) .
o and basil and
5 0 0.0% parsley
A 5 25 31.3% ) o
cilantro 10 64 80.0% Detection Limit
200 80 100.0% is 5 oocysts
0 0 0.0%
5 40 50.0%
raspberries 10 72 90.0%
200 80 100.0%
—

Food Microbiology 69 (2018) 170e178

Contents lists available at ScienceDirect

Food Microbiology

Jjournal homepage: www.elsevier.com/locate/fm

Interlaboratory validation of an improved method for detection of
Cyclospora cayetanensis in produce using a real-time PCR assay

Helen R. Murphy * , Hediye Nese Cinar ?, Gopal Gopinath ¢, Kathy E. Noe °,
Lacresha D. Chatman °, Nancy E. Miranda ®, June H. Wetherington €,

Jason Neal-McKinney ©, Gabrielle S. Pires ¢, Elizabeth Sachs ¢, Kristopher J. Stanya €,
Cynthia L. Johnson €, Fernanda S. Nascimento ¢, Monica Santin ¢, Aleksey Molokin ©,
Mansour Samadpourf, Harish Janagama ! Amy Kahler %, Candace Miller &,
Alexandre J. da Silva *

* UsS. Food and Drug Administration, Center for Food Safety and Applied Nutrition, Office of Applied Research and Safety Assessment, Division of Food and
Environmental Microbiology, Laurel, MD 20708, USA|

b US. Food and Drug Administration, Southeast Food and Feed Laboratory, Atlanta, GA 30309, USA

< US. Food and Drug Administration, Pacific Northwest Laboratory, Bothell, WA 98021, USA

 Centers for Disease Control and Prevention, Center for Global Health, Division of Parasitic Diseases and Malaria, Parasitic Diseases Branch,

Reference Diagnostic Laboratory, Atlanta, GA 30329, USA

© US. Department of Agriculture, Agricultural Research Service, Environmental Microbial and Food Safety Lab, Beltsville, MD 20705, USA

" IEH Laboratories & Consulting Croup, Lake Forest Park, Washington 98155, USA

£ Centers for Disease Control and Prevention, Division of Foodborne, Waterborne, and Environmental Diseases, Waterborne Disease Prevention Branch,
Atlanta, GA 30329, USA
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for Food and Related Products

Macroanalytical Procedures
Manual (MPM)
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BAM 19b: Molecular Detection of Cyclospora
cayetanensis in Fresh Produce Using Real-Time
PCR
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Authors: Helen R. Murphy, Sonia Almeria and Alexandre J. da Silva
Contact: Helen Murphy

Revision History:

= New BAM Chapter 18b; June 2017: Replaces all aspects of the Cyclospora methodology in BAM Chapter 19a
related to detection of C. cayetanensis in produce

= Six Appendices (PDF format) are available at the end of this method.
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US Cyclosporiasis Outbreaks - 2018

A total of 2,299 domestically acquired lab confirmed cases of cyclosporiasis from 33 states

with 160 hospitalizations

Multiple sub-clusters identified in 6
states and epidemiological studies
conducted 3 states identified cilantro
as a vehicle of interest. A total of 14
cases reported consumption of meals
that included basil in 2 states.

.,

ANWAN I,

e

250 laboratory-confirmed cases from 4 states
linked to consumption of Fresh Produce

7= . - vegetable trays containing broccoli, cauliflower,
\ & - carrots, and dill dip.
»

511 laboratory-confirmed cases from
15 states linked to consumption of
salads from a quick-service restaurant
chain in the Midwest.

“On July 26, 2018, the FDA completed final analysis of an unused package of romaine
lettuce and carrot mix distributed to McDonald’s by the Fresh Express processor in

Streamwood, IL. The analysis confirmed the presence of Cyclospora in that sample.”
https://www.cdc.gov/parasites/cyclosporiasis/outbreaks/2018/b-071318/index.html

I Disclaimer: This is a scientific presentation. Questions about compliance and enforcement will not be answered by thé &péaiier




US Cyclosporiasis Outbreaks - 2018
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FDA Statement (s
Statement from FDA Commissioner Scott _
Gottlieb, M.D., on the FDA’s ongoing efforts to Hediz
prevent foodborne outbreaks of Cyclospora i pend
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Consumers

. 888-INFO-FDA
For Inmediate September 18, 2018

Release

“This outbreak was linked to McDonald’s salads sold in 14 states in the Midwest that
contained a romaine lettuce and carrot mix supplied by Fresh Express. The FDA worked
with McDonald’s to quickly remove implicated salad from the stores. Testing conducted
by the FDA identified the parasite in an unopened package of the bagged salad mix,
supporting epidemiologic evidence that the salad mix is the source of the outbreak.”

“During our investigation, two
samples of domestically grown
romaine lettuce were also found
to be positive for Cyclospora
even though they were not
sourced from locations
associated with the lettuce that
was linked to this outbreak.
None of the romaine lettuce
associated with these positive
test results for Cyclospora went
into the marketplace and all of
the produce suspected of being
contaminated was destroyed,
preventing additional Cyclospora
ilinesses from occurring.
However, these findings are
important as they represent the
second time that Cyclospora has
been identified in produce
grown in the U.S.”

Slide 1-12
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Preliminary application of mitochondrial markers in
2018 positive samples

“On July 26, 2018, the FDA completed final analysis of an unused package of romaine lettuce
and carrot mix distributed to McDonald’s by the Fresh Express processor in Streamwood, IL.

The analysis confirmed the presence of Cyclospora in that sample.”
https://www.cdc.gov/parasites/cyclosporiasis/outbreaks/2018/b-071318/index.html

This sample was reported by the Pacific Northwest Laboratory in one of the subs of romaine
lettuce analyzed. This sub was positive using the BAM Chapter 19B method with a Ct of 37.9.
The result indicated that the sample had a low concentration of oocysts in the 25g of
romaine lettuce tested, e.g., less than 5 oocysts.

Disclaimer: This is a scientific presentation. Questions about compliance and enforcement will not be answered by the speaker; 3 s.
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Molecular Analysis- PCR and DNA sequencing

3 510111213 1415 16171819 20

—
—
—
-
-
-
-
-
-
-

1.B - Test DNA samples with mit3PCR
which amplifies a 182 bp fragment from
C. cayetanensis mitochondrial genome

[
v

2.B - DNA sequencing analysis of the 182 bp amplicon produced by mit3PCR

T Saapan o [Aigrment of Conbg 7 Tl
) Fde Ede Sequence Contig Project Festures SNP  View NetSewch Window Help -l8ix
6.385kb

e [ 3970 38  3am 380 3860 30 a8 a0 4000 4010 400 4030 4010 050 460 4Qi0 40 403 4100 4110 41 43w

E e B R R A TR S B R S L N A S R O B R

. P Translate P Comsensus CAGACGCTTTCCET AACTACACTAC GAAATGCC ARACTATTCARAC AATCTTCTCACTTTCTTATTARTGGAM GCGCTGGTACCTROCTATCC AATC CAGTGCTC CTMATTC GGCATAGAGATTCAGCCTCAGTC CAACTTT GTACTGTTTTTTAC CARAAGGGACTC CATAAGTTARAL TGTAGAGTC GACATECARACAAC T GRAAAGGTTACTGCATGT
PrpzalieoRepal Strmn. aeq(i6274) — AL g 7 9 i
Indoneain Scran.seq(16368)  —

i busoacyata. seq(i2167) =+ AT AT AAAEKATE T AT TR GO AACAAC AR
bucoacyats, seql >ies —+ O ECAARE TR TEAAEAKTETTETEAC T TR TTAKTO M AACAACCOOAMAGG

%«zwﬁinu.ﬂcunén — B | TOCCAAETATTCAKAEAATE T TETEACTTTETTATTAKTIOMK ANAEAAECcAAKGS (I
buzotcocysto, seq(>192] =+ | ECARME TR TCARAEANTETTETEAETITETTATTAKTIOM ARACAACCGCALNGG!
buzogoocyatc. seq(i>162) = | GECARAE TR TCAAEANTETTETEACTTTETTRTTAKTION ANACAACCSEAANGG!
TusContEol. aeq(13192) -l roHuNeTRrEMNSMTETTETERCTITETTRTTAK oA AMACAACEGOAATG]
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Microbiological Surveillance Sampling: FY18-19
Fresh Herbs (Cilantro, Basil & Parsley) and
Processed Avocado and Guacamole
Assignments
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Microbiological Surveillance Sampling
Sampling to Protect the Food

Content current as of:
Supply « Fresh Herbs (Cilantro, Parsley & Basil) « 02/11/2020
« Processed Avocado & Guacamole Regulated Product(s)

. Food & Beverages
« Questions and Answers 9

« Results as of 10/1/2019 Topic(s)
Microbiological Methods

« Additional Information Foodborne Illness

Surveillance
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FDA Surveillance to Estimate the Prevalence of Cyclospora
cayetanensis in Fresh Produce
(Using the BAM Chapter 19B method)

Fresh Herbs Results as of 10/1/2019

The FDA plans to collect 1,600 fresh herbs samples (761 domestie, and 839 of international
origin) under this assignment. As of September 30, 2019, the agency had collected and
tested 746 domestic samples (98 percent) and 468 import samples (56 percent) of the
totals. The following figures summarize the interim sampling results. As the testing is still
underway, no conclusions can be drawn at this time.

Fresh Herbs: Domestic Findings L] Megative

. Positive
Fresh Herbs: Import Findings
742 746 742
459 468 463
442
224
4 4* At 9 5% 12¢
v rd
Salmonella  E. coli O15T:H7 m‘fd"ﬁ_:’g_ré - jﬁﬁiﬁ?’i Salmonefla  E. coli O157:HT urfgﬂ‘fﬁé“g"’; - L‘z"j::’fiﬂ?i

* Upan further review, the F0A determined these bacteria did nat have the potential to cause severe iliness. Analysis showed the bacteria aid not possess any of the known
characteristics that would enable them to adhere to infestingl epithelium (i e. the cells in the luminal portion of the intestines], wiich is essential for severe infections.

T The number of samples tested for Cyclospora is simalier than the numbers tested for the other target pathogens because the FOA began testing for Grclospora later
{i.e., iir tfie summer) vehen Ceclospora-refated dinesses fypically occur.

. . . I . . . . Slide 1-16
www.fda.gov Disclaimer: This is a scientific presentation. Questions about compliance and enforcement will not be answered by the speaker s.



FOA

LB302 FOODBORNE PARASITES TRAINING B4

Office of Training Education and Development (OTED)
Office of Regulatory Affairs
U.S. Food and Drug Administration

Increasing the lab capacity for Cyclospora testing of produce in the US

FDA/ORA Labs: ARKL, DENL, NFFL, PNL, PSSFL, SANFL, SFFL
*  Multiple analysts at all FDA ORA micro labs are capable of executing BAM Chapter 19B.

DOD
*  FADL-Food Analysis and Diagnostic Laboratory, Fort Sam Houston, TX

FERN Labs
*  Minnesota Department of Agriculture, Laboratory Services Division
* North Carolina Dept. of Agriculture & Consumer Services

* California Department of Public Health

*  Michigan Department of Agriculture and Rural Development
*  Washington State Department of Agriculture

*  Maryland Department of Health Laboratories Administration
* Hawaii Department of Health

* State of Wisconsin, Department of Agriculture

*  NYC DOHMH Public Health Laboratory

* University of Pennsylvania, New Bolton Center

www.fda.gov Disclaimer: This is a scientific presentation. Questions about compliance and enforcement will not be answered by the speaker  s.



Reported U.S. cases of laboratory-confirmed, non-travel-associated
cyclosporiasis in people with onset of iliness during May—August, 2018*
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Onset date

Asin 2013, 2014, 2015 and 2017 a large percentage of the 2018 cases could not be
linked to any of the outbreaks/clusters identified through epidemiologic studies.

www.fda.gov Disclaimer: This is a scientific presentation. Questions about compliance and enforcement will not be answered by the speaker s.



US Cyclosporiasis Outbreaks - 2018

114 cases identified through
epidemiological studies.
Additional 42 cases
(identified through
interviews).

V7,

Molecular Epidemiology

Approximately 14
cases

511 laboratory-
confirmed cases 250 laboratory-

confirmed

1,368 cases that were not linked to the clusters above due
to lack of statistically significant commonalities and other
surveillance issues
That represented approximately 60% of the 2,299
domestically acquired cases reported in 2018

o Disclaimer: This is a scientific presentation. Questions about compliance and enforcement will not be answered by itHelspeéaker s.
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Genomics and Molecular Epidemiology

Display Seftings:

Cyclospora cayetanensis
CycloTrakr (Cyclosp y i Trakr)

This is the UMBRELLA BIOPROJECT for datasets from Cycl
from food, clinical and environmental samples applicable for molecular epidemiology

Accession

Type

Publications 1. Cinar HN ef al, "Comparative sequence analysis of Cyclospora cayetanensis apicoplast genomes
originating from diverse geographical regions.”, Parasit Vectors, 2016 Nov 29.9(1)611
Cinar HN ef &/, "The Complete Mitochondrial Genome of the Foodborne Parasitic Pathogen

and related

Sendto:~

Accession: PRINA3S7477 1D 357477

PRJINA3STATT

Umbrella project

N

Cyclospora cayetanensis.”, PLoS One, 2015;10(6):e0128645

Submission  Registration date: 14-Dec-2016

CFSAN

Relevance  Food safety

Project Data:

Number

Resource Name of Links

SEQUENCE DATA
Nudleotide (total)
WGS master
Genomic DNA
Transcript
SRA Experiments
Protein Sequences
PUBLICATIONS
PubMed

PMC

OTHER DATASETS
BioSample
Assembly

www.fda.gov

i arasites

This project is a
component of the:
GenomeTrakr
umbrella project

NAVIGATE ACROSS

6 additional projects
are components of
the GenomeTrakr

umbrella project.

It currently contains 31 whole C. cayetanensis genome sequences and
36 sequences from C. cayetanensis complete mitochondrial genomes.
The sequence data was obtained from DNA extracted from clinical
samples from patients diagnosed in the U.S. The content of this public
database on NCBI is being provided by both FDA and CDC teams. A high-
quality reference whole genome assembly was generated and
annotated by FDA is also available from this database.

Related information =
Assembly

BioProject
BioSample
Data projects
Full text in PMC
PubMed

SRA

Umbrella projects

Recent activity -

Bl Cyclospora cayetanensis
BioProject

Q_ cyclospora cayetanensis bioproject (3)

BioProject

See more.

v

‘Organism group
Protsts (31)
Customize

Status clear
Latest 31)

Latest GenBank (31)

Latest RefSeq (1)

Assembly level
Complete genome (0)
Chromosome (0)
‘Scaffold (24)

Contig (7)

RefSeq category
Reference (0)
Representaiive (1)

Exclude aesr

A database to consolidate C. cayetanensis genome sequences was registered in 2016 named Cyclospora cayetanensis Genome Trakr (CycloTrakr)
https://www.ncbi.nlm.nih.gov/bioproject/357477

Summary + 20 per page ~ Sort by Significance +

Links from BioProject

3, Download Assemblies

Items: 1t0 20 of 31

© Filters activated: Latest, Exclude derived from surveillance project, Exclude anomalous. Clear all

o

CeayRef3

‘Organism: Cyclospora cayetanensis (apicomplexans)
Submitter: CFSAN

Date: 2018/03/14

Assembly level: Contig

‘Genome representation: full

RefSeq category: representative genome

GenBank assembly accession: GCA_002099335.1 (atest)

Exclude derived from

surveillance project (0)
Exclude anomalous (0)
Customize

tation statu

0

accession: GCF_002999335.1 (latest)
1Ds: 1630451 [UID) 6223438 [GenBank] 6901078 [RefSeql

ASM289342v1
Organism: Cyclospora cayetanensis (apicomplexans)
Stran’ COCHONY1G01

Has annotation (1)
RefSeq has annotation (1)

Relation to type

material

Assembly from any type (0)

Assembly from type (0)

Assamby fum synanym typo
©

Assembly from pathotype (0)
Assembl

«0

‘Submiter: FDA, CDC and worldwide Cyclospora research community
Date: 2018/01/19

Assembly levet: Scaffold

‘Genome representation: fll

‘GenBank assembly accession: GCA_002893425.1 (atest)

RefSeq assembly accession’ n/a

1Ds: 1529681 (UID] 5907788 (GenBank]

ASM289348v1
Organism: Cyclospora cayetanensis (apicomplercans)
Strain

Assembly designated as
neotype (0)

Assembly designated as
reftype (0)

ICTV species exemplar (0)

Assembly type
Haploid (31)

Haploid vih altloci 0)
‘Altemate pseudohapiotype (0)
Diploid (0)

Unresolved diploid (0)

Sequence release

Custom range.

=0

‘Submiter: FDA, CDC and worldwide Cyclospora research community
Date: 2018/01/19

Assembly levet: Scaffold

‘Genome representation: full

‘GenBank assembly accession: GCA_002893485 1 (atest)

RefSeq assembly accession n/a

1Ds: 1629711 {UID] 5907848 (GenBank]

ASM289330v1
Organism: Cyclospora cayetanensis (apicomplexcans)

Infraspecific name: Strain: CHN_HENO1

‘Submiter: FDA, CDC and worldwide Cyclospora research community
Date: 2018/01/19

Assembly level: Scaffold

‘Genome representation: full

p £
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From Bench to Field

« A method that combines robust ultrafiltration using hollow fiber filters
with sensitive and specific molecular detection was developed.

« This method has a detection limit of 6 C. cayefanens@ocysts per 10L of
agricultural water

Peristaltic] OV

P | O8N

X Closed

Ultrafilter

This filtrate is free of
microbial agents and
lecules larger

any molecule:
than 30 KDa

REXEED-A

www.fda.gov Disclaimer: This is 3 SCIEMMIC presentation. Questions about compliance and enforcement will not be answered by the speaker s.



MLV- Methodology and Lab Workflow

B~ \loffett Center Participating
| J, Do(5tdags to execute)

Collect agricultural

water
I Backflush
Seed water ilize s
samples I
- I Concentration
Filter by

and TagMan

[ DNA Extraction
qPCR

www.fda.gov Disclaimer: This is a 3¢ientific presentation. Questions about compliance and enforcement will not be answered by the speaker s.



Molecular Analysis- PCR and DNA sequencing

www.fda.gov

TagMan real-time PCR

IIIII T oyclolss =
¥ . [FAM) :
lissagrasss ] / ,//
[ v e | et N

Wells 6 to 19= water seeded
RLEEREEERIELETSVELEERDN  with10,000 to 500 oocysts in 50L
water samples

T . e BB EE - -
+ Amplification of a series of serial dilutions of the

synthetic positive control target.
* Limit of Detection is a SINGLE COPY of the C.

fRRmLTnN nm ot

im 182bp

cayetanensis 185 rRNA gene target. 1.B - Test DNA samples with mit3PCR
) which amplifies a 182 bp fragment from
1.A- Test DNA samples with C. cayetanensis mitochondrial genome

BAM Chapter 19B qPCR

2.B - DNA sequencing analysis of the 182 bp amplicon produced by mit3PCR

T i e
[E) Fle Bt Sequence | Contig + Praject: Festures:SNP' View Net Search. Window. Help
i

Reference Coondnates e a3 3a 38s 3,860 g0 33w

4000 4010 4,020 4030
L L A PO | i A

P Transiate P consensua

PrPZ3LLBONGpaL Stomin. seqlB62T4)
Indoneain Stcain, o0q(16369)

Pusoacyata. seq(i>187)

Pusoocyate. seq(i>163)
Puz0gcocysta. aeg(13152)
Puz00cscyacs. aeq(1>182)
Puzogoacyscc. aeg(13162)
PTuscentzos. seq(12152) &

Lididiild
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Research Challenges Ahead

Develop the new generation of molecular detection and genotyping techniques based on available genomic
data (harmonization of those methods among federal agencies; FDA, CDC and USDA)

Populate “CycloTrakr” with sequences from C. cayetanensis clinical and environmental samples obtained
from different geographic areas where C. cayetanensis has been identified as a public health issue (e.g., U.S.,
Guatemala, Peru, Mexico, etc.)

Validate the new generation molecular methods for regulatory detection of C. cayetanensis
Understand how contamination of produce takes place at various levels

Ascertain the prevalence of C. cayetanensis in food and in certain environmental samples that may impact
food safety

Validation of the BAM Chapter 19B method on a variety of food matrices

s o I . . . . Slide 1-24
www.fda.gov  Disclaimer: This is a scientific presentation. Questions about compliance and enforcement will not be answered by the speaker ~ s.



Genomics and Molecular Epidemiology

www.fda.gov

Research Collaboration Agreement between CDC and FDA

* Facilitates the sharing of specimens that are critical to the laboratory methods and tools
that each Agency is developing

* Allows both FDA and CDC to develop and improve molecular epidemiology methods to
detect clusters of cases in humans as well as detect and trace the parasite in a variety of
samples without duplication of efforts

* Harmonize methodologies between the two sister agencies for detection, identification to
species and genotype level to facilitate interventions and effective deployment of
regulatory tools

Disclaimer: This is a scientific presentation. Questions about compliance and enforcement will not be answered by the speaker- s.




Thank you

U.S. FOOD & DRUG

ADMINISTRATION

CENTER FOR FOOD SAFETY & APPLIED NUTRITION

FDA Parasitology
Research Team:
Helen Murphy
Hediye Cinar
Gopal Gopinath
Sonia Almeria
Mauricio Durigan
Laura Ewing
Emma Patregnani
Joyce Njoroge
&
Alex da Silva
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Validation of Cyclospora cayetanensis detection method for [>3Y\
regulatory use in different produce types

Association of Food and Drug Officials
Webinar

May 15t 2020

Sonia Almeria, DVM, PhD
Research Microbiologist
FDA/CFSAN/OARSA/DVA

Laurel, MD
maria.almeria@fda.hhs.gov
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Validation of molecular detection of C. cayetanensis
BAM Chapter 19b method

Guidelines for the Validation of Analytical

MethOdS for the DeteCtlon Of MlcrOblaI Guidelines for the Validation of Analytical Methods for the Detection of
Pathogens in FOOdS and Feeds Microbial Pathogens in Foods and Feeds, Edition 3.0

Non-culturable organisms: protozoa, RNA virus

Table 2 - General Guidelines for the Validation of Qualitative Detection Methods for Microbial

e Analytes - Unique Isolation Wrichment Challenges @
Edition 3.0
Independent -
Criteria ngle Laborat Laboratory Validation | Multi-Laboratory
alidation Stud Validation Study
Study
U.S. Food and Drug Administration Foods Prog ram Participating Laboratory Originating Laboratory\ Collaborator Collaborators
# of Target Organism TBD ‘ aNA NA
{Inclusivity)®
# of Non-Target Organism
October 2019 il TBD NA NA
# of Collaborators Providin NA 1 Minimum of 59
. . .
* Regulatory Science Steering Committee # of Foods 1 or more? 1 or more? 1 or more?
. . . . . 3 levels: Minimum of two levels: Minimum of two | 3 levels: Minimum of two
® MlCI’OblOlOgy Methods Valldatlon Subcommlttee 4 of Analyte Levels/Food inoculated levels (one inoculated levels (one inoculated levels (one
Mati fractional" and onel log fractional and one1 log fractional and one 1 log
atrix . N N
(MMVS) higher') and one higher) and one higher) and one
uninoculated level uninoculated level uninoculated level
Replicates per Food at Each

https://www.fda.gov/media/83812/download = - -

Aging of Inoculated Samples
Prior to Testing * ‘ Yes ‘ Yes Yes
Addition of C it In 1 food at +1 In 1 food at +1 In 1 food at +1
g 'O"S‘Imi'?,mpe ftar og>analyte at fraction log>analyte at fractional | log>analyte at fractional
ositive analyte leve positive analyte level positive analyte level
CS;':;;:?;?:;“’::Z;“‘;:F Vas, if availaly Yes, if available Yes, if available
Srishn viat g beiors I =

AnSIy i SFou vareall Wik MHVY 1o Seterming sEpraarizts W. ;
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FDA
Challenges on detection of Cyclospora in produce .

> Absence of culture methods

» Recovery (washing) of oocysts from fruits
and vegetables is very important

(animal models and in vitro cell » Method development for detection in

culture) to grow the parasite

» Qocysts from clinical samples are
the only source for scientific

fresh produce and other foods:

— Implies need of multiple replicate
tests

— Different concentrations of the

research parasite spiked into a range of

» Small number of oocysts detected different matrices
in food samples compared to — Interlaboratory ring test trials
clinical samples

» Detection is challenging but > Materials and scope of testing is still
molecular methods are available limited (genotyping, no viability test to

www.fda.gov

date).
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FOA

In 2016 the U.S. FDA validated a method for the detection of C. cayetanensis in
cilantro and raspberries based on SLV and MLV; published in the FDA Bacteriological
Analytical Manual (BAM Chapter 19b)

[P . £ - @S | & Inide Ok Home 1 Labosiony Mithods » Bab 1... | B8 Laboratary Methods - B

B omiNisTRATION : Imported raspberries from
= | Home | Food | Drugs | Medical Devices | Radiation-Emitting Products | Vaccines, Blood & Biclogics | Animal & Veterinary | Cesmelics | Tobacco Products G u ate m a I a
Food 1996: 1465 cases in Canada and 20
Home » Food » Science & Research (Food) > Laboratory Methods. States i n the U .S-
BAM 19b: Molecular Detection of Cyclospora .
GFSAN Labortry usit cayetanensis in Fresh Produce Using Real-Time 1997: _1012 cases In Canada and 14
PCR states in the U.S.
:E:;:.e.]'mibgica:m.aiy’hcal Manual ¥ sHane . T INER! [RED| MO 5 pRer 2000_ Wed d i ng Ca ke_ ra S p be rr'
B Cweical Fasidoss Al R e SR s e L po sitive C. ca ye tanensis DNA * i‘;"
e rarieVea €N asion History: Cilantro:
:\:::;L?T:;E:f‘?l e caues . ?Je?;eiﬁ:l;::;?z; ‘IOB!DC;\.J:::;:":;;S?::E:EZS;\:spel:ts of the Cyclospora methodology in BAM Chapter 19a Zo 1 3 : 63 1 ca S es Of Cyc | O S p o ri a S i S i n
* Six Appendices (PDF format) are available at the end of this method
Pesticide Analytical Manual (PAM) 2 5 State S .
2015: 546 cases of cyclosporiasis in
https://www.fda.gov/Food/FoodScienceResearch/LaboratoryMethods/ucm553445.htm 31 states

2018: 53 cases

www.fda.gov Disclaimer: This is a scientific presentation. Questions about compliance and enforcement will not be answered by the speaker s.
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BAM Chapter 19B method protocol

1. Wash procedure to recover C. cayetanensis oocysts
2. DNA Extraction from concentrated material
3. Identification to the species level by real time PCR amplification

TagMan gPCR

https://www.fda.gov/Food/FoodScienceResearch/LaboatoryMethods/ucm553445.htm

www fda.gov Disclaimer: This is a scientific presentation. Questions about compliance and enforcement will not be answered by the speaker




3. Molecular Detection using TagMan® Real-time PCR

2003)

Duplex Reaction

2. Internal Amplification Control (IAC)

1. Target the C. cayetanensis 18 S rRNA gene (Verweij et al.,

TIAC (cy5)

An internal amplification control (IAC) to monitor for
potential matrix derived inhibition of the reaction

www.fda.gov
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Standard curve generated using:
Traceable Synthetic Positive
Control
» Amplicon sequencing
» Rule out false positives

Research Paper

Evaluation of an Improved U.S. Food and Drug Administration
Method for the Detection of Cyclospora cayetanensis in Produce
Using Real-Time PCR

HELEN R. MURPHY,* SEULGI LEE,f axp ALEXANDRE J. pa SILVA

Journal of Food Protection, Vol. 80, No. 7, 2017, Pages 1133-1144

doi:10.4315/0362-028X.JFP-16492
Published 2017 by the International Association for Food Protection
Mot subject to U.S. Copyright

S.



Food Microbiology

journal homepage: www.elsevier com/locate/fm

Interlaboratory validation of an improved method for detection o
Cyclospora cayetanensis in produce using a real-time PCR assay
Helen R. Murphy **, Hediye Nese Cinar °, Gopal Gopinath *, Kathy E. Noe °,

Lacresha D. Chatman ", Nancy E. Miranda °, June H. Wetherington *,
Jason Neal-McKinney “ ', Gabrielle S, Pires *, Elizabeth Sachs , Kristopher . Stanya

° L] L]
Cynthia L Johnson *, Fernanda S. Nascimento °, Monica Santin *, Aleksey Molakin
u I a o ra o rv va I a I o n Mansour Samadpour ', Harish Janagama ', Amy Kahler %, Candace Miller *,

Alexandre J. da Silva

Table 2
Comparison of the collaborative study detection rates using nPCR and gPCR for analysis of cilantro and raspberry samples inoculated with C. cayetanensis oocysts.
Matrix No. oocysts No. sampl False-positive rate® (%) Fisher's exact test P values®
: d
inoculated  analyzed qPCR B nPCR gQPCRA  qPCRB  nPCR nPCR qPCR A
- Vs Vs Vs
Seeding Level gPCR A gPCR B qPCR B
Cilantro 0 39 - — — 26 0 0 1.0000 1.0000 1.0000
(0.0,11.5)
5 40 225 300 325 — — — 0.6120 04531 1.0000
(12.1,377)  (18.0,455)] (20.0,48.1)
10 40 92.5 72.5 87.5 - - - 0.0367° 07119 0.1600
(794,981)  (57.0.840)| (73.4,95.0)
200 40 100.0 100.0 100.0 - - - 1.0000 1.0000 1.0000
(8956,100)  (89.6,100) | (89.6, 100)
Raspberries 0 40 - — — 5.0 0 0 04937 04937 1.0000
(0.5,17.4)
5 40 67.5 55.5 45.0 — — — 0.3588 0.0707 0.5026
(519, 800) (39.8,693)] (30.7,602)
10 40 97.5 925 87.5 — — — 0.6153 0.2007 0.7119
(860, 100)  (79.4,98.1)] (73.4,950)
200 40 100.0 100.0 100.0 — — — 1.0000 1.0000 1.0000
(896,100)  (89.6,100) | (89.6,100)

— Not applicable.

2 Percentage of inoculated samples which gave a positive result by nPCR, qPCR analysis A (qPCR A), and gqPCR analysis B (qPCR B). Different analysts at each participating
laboratory performed gPCR A and gPCR B. Numbers in parentheses are the lower and upper 95% confidence intervals of detection rates.

P percentage of uninoculated samples which gave a positive result with 95% confidence intervals in parentheses.

© Pvalues calculated using the Fisher's exact test to identify statistical differences in results obtained between nPCR, and qPCR analysis A, and gPCR analysis B. P = 0.05 is not
considered significant.

4 A total of 40 produce samples were prepared by the originating laboratory at each level for each matrix. One uninoculated cilantro sample was excluded from the study
due to a technical error which occurred during the washing procedure.

¢ Statistically significant difference between the two methods.

www.fda.gov Disclaimer: This is a scientific presentation. Questions about compliance and enforcement will not be answered by the speaker s.



Multilaboratory validation (MLV)
in cilantro and raspberries

# Collaborating laboratories: 5
# Samples analyzed per replicate: 8; 2 analysts/lab S
Positive
MLV Validation SCEE | SEm G
Matrix Level (80 tested) | % positives
Results 0 0 0.0%
_ 5 25 31.3%
: cilantro 10 64 80.0%
Seeded samples with e Detection Limit
known numbers of 200 80 100.0% is 5 oocysts
+s submitted t 0 0 0.0% Y
oocysts su ml. ed to . - A 50.0%
the collaborating raspberries| 7 90.0%
laboratories 200 80 100.0%

https://www.fda.gov/Food/FoodScienceResearch/LaboatoryMethods/ucm553445.htm
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Matrix Extensions

“FDA field microbiology labs analyze a huge variety of food matrices. Even so, methods
used in FDA field laboratories for regulatory purposes must be evaluated for each
food”

Matrix extensions only if no additional modifications to the method have been made

* Method to test a food (or foods) from the same category included in the original
validation study

— Lettuce to spinach

* |f the food (or foods) is not W|th|n the same category of food included in the original
validation study an independent validation study will be required. Shredded carrots

Disclaimer: This is a scientific presentation. Questions about compliance and enforcement will not be answered by the speaker s.
www.fda.gov



Cyclospora Matrix Extension in carrots

USA
2016. A restaurant-associated sub-cluster of )
Cyclosporiasis in Texas was epidemiologically MMVS recgmmendatmns for ME:
linked to consumption of coleslaw containing * Ten replicates needed to be tested at the
shredded carrots and cabbage. fractional level (25-75% positive samples
tested).
Investigations in lowa and Nebraska indicated '
that some illnesses within those states may * FDA’s C. cayetanensis BAM method protocol
have been caused by a contaminated salad to recover oocysts from produce

mix, containing several types of lettuce, red
and green cabbage and carrots.

2018.

— Vegetable trays with cauliflower, broccoli and
carrots.
— romaine/carrots mix salad

www.fda.gov
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SAMPLE SIZE (G) SELECTION
Carrots: 25 gr versus 50 gr seeded samples

120
38
% RECOVERY- MEAN CT VALUES
100 375
80 37
Mean CT value
60 509 365 | positive samples 50 g
m25g mMean CT value
positive samples 25 g
40 36 1
20 I 355 +—
0 T T 35 . .

10 oocysts 20 oocysts 200 oocysts 10 oocysts 20 cocysts 200 qocysts

ys
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Chart1

		10 oocysts		10 oocysts

		20 oocysts		20 oocysts

		200 oocysts		200 oocysts



MEAN CT VALUES

Mean CT value positive samples 50 g

Mean CT value positive samples 25 g

37.3

37.4

37.5

37.02

36.04

35.89



Nepal-25g carrots

				Raspberries								cilantro

		No oocysts seeded		No positive replicates		Ct values (Mean+- SD)				quantity standard curve		No oocysts seeded		No positive replicates		Ct values (Mean+- SD)								25 GR CARROTS		MAN CT VALUES

		0		0								0		0										10 OOCYSTS 25 G		20 OOCYSTS		200 OOCYSTS

		0		0								0		0										37.95		36.3		35.5

		0		0								0		0										37.55		37.7		37.9

		10		1		37.6						10		0										36.74		37.3		36.5

		10		0		38.82						10		0		38.48								37.55		36.5		35.05

		10		1		37.73						10		0								MEAN		37.4475		36.4		34.95

		10		1		37.38						10		0								ST		0.5079616127		35.9		35.53

		200		3		34.89±0.52						200		3		34.96±0.08										37.8		34.25

		200		3		35.58±1.76						200		3		35.11±0.23										37.5		37.38

		200		3		33.9±0.6						200		3		35.04±0.28										37.5		37.7

								36.86																		37.4		35.83

								4-Oct				10		1		37.6						MEAN				36.95		34.61

												10		2		37.52±0.22						ST				37		36.07

												200		3		32.69±0.16										37.0208333333		34.86

																										0.6169788317		36.28

								4-Nov				10		1		37.84												35.54

												10		0														37.5

												10		0														37.4

		9-Dec						9-Dec

		0		0						1/4 dilution (1209)		0		0				1/4 dilution (1209)

		0		0								0		0

		0		0								0		0

		10		0		39.29				37.71		10		0		38.73		und

		10		0		38,48-38,24				und		10		0		38.49		und

		10		1		35.95						10		0				und

		10				1		36.1				10		0		38.31		und

		200				1		33.3±0.28		33.27, 33.59, 33,04		200		1		34.11±0.37		34.12: 34.49; 33.74

		200				1		36.61±0.29		36.29; 36.86; 36,29		200		1		32.95±0.31		33.14: 33.11: 32.59

		200				1		35.76±1.08		35.31: 34.98: 37		200		1		32.9±0.20		33.13: 32.85: 32.73

				carrots (25 g)																								34.58

				No oocysts seeded		No positive replicates		Ct values (Mean+- SD)								1/4 dilutions				sample results				2-Dec				36.05

		21-Oct		0		0														% positive		Fraction positive						37.45

				0		0												0 oocysts		0		0 of 10						36.02

				0		0												10 oocysts		27.3		3 of 11		4 more				37.13

				20		2		37.0±0.99										20 oocysts		61.54		8 of 13		3 more				37.45

				20		2		36.9±0.56										50 oocysts		80		4 of 5						37.2

				20		2		36.15±0.35										200 oocysts		100		7 of 7		4 more		MEAN		35.8864285714

				50		1		37.7										400 oocysts		100		3 of 3				ST		1.1554593302

				50		1		36

				50		3		34.1±0.7

				400		3		32.3±0.66

				400		3		33.0±0.45

				400		3		31.1±0.26

		28-Oct		0		0

				10		0										0

				10		0										0

				10		0										0

				20		0		40.2								0

				20		0		38.7								37.52

				20		1		37.8

				200		1		35.5, 38.05

				200		1		37.9

				200		1		36.5, 38.3

				50		0		39.8								0

				50		0		38.3								37.25

												Repeated on 11/21

		4-Nov		0		0						0

				10		0						0				0

				10		1						1		37.95		0

				10		1						1		37.55		0

				10		1		38.2				1		36.74

				20		1		37.5				1		37.89

				20		1		37.5				1		37.56

				20		0		39.97				0		38.71		0

				20		0						0				0

		21-Nov		0		0

				10		0										0

				10		0										0

				10		0										0

				10		0										0

				20		1		37.4

				20		0										0

				20		0										0

				200		3		35.38±0.73

				200		2		36.59±0.76

				200		3		37.5±0.02

				200		2		37.3±0.1

		2-Dec		0		0

				10		0

				10		1		37.55		1.24 copies

				10		0

				10		0

				20		0

				20		1		36.97		1.85

				20		1		36.97		1.85

				200		3		35.90±1.56		5.2±3.55

				200		3		35.81±0.3		4.18±0.8

				200		3		34.57±0.3		9.9±2.1

				200		3		36.83±0.8		2.2±1.1





Nepal-50g carrots

		carrots																								CARROTS 50 G						%		CT value  or mean +-std		CT value mean

				sample 5-0 oocysts		und		und		und		und				neg												0oocysts: 0%		0/2		0

				sample 6-10 oocysts		und		und		und		und				neg												10 oocysts 1/5 samples				20%		37.26

				sample 7-10 oocysts		und		37.26		38.78		38.02		1.0748023074		POS												20 oocysts		1/2 samples		50%		37.5

				sample 8-10 oocysts		und		und		und		und				neg												200 oocysts		4/4 samples		100%		36.04375		0.625321346

				sample 9-200 oocysts		36.46		40.53		und		38.495		2.8779245994		POS

				sample 10-200 oocysts		34.98		36.05		36.03		35.6866666667		0.6120729804		POS

		Repeat 10/13/16		same samples as 10/04/2016 50 grms		replicates												cilantro 25 grms, carrots 50 grams

						rep1		rep2		rep3		mean		stdev

		cilantro		sample 1-0 oocysts		und		und		und						neg

				sample 2-10 oocysts		und		39.25		und						NEG

				sample 3-10 oocysts		39.83		38.59		37.91						POS

				sample 4-200 oocysts		34.02		32.9		33.14						POS

		carrots		sample 5-0 oocysts		und		und		und						neg

				sample 6-10 oocysts		38.23		und		und						NEG

				sample 7-10 oocysts		38.1		38.06		und						NEG		POS DILUTED 1/4

				sample 8-10 oocysts		und		38.98		und						NEG

				sample 9-200 oocysts		37.63		35.8		37.9		37.11		1.1424972648		POS

				sample 10-200 oocysts		35.47		35.6		34.83		35.3		0.4121892769		POS

				Diluted 1/4 samples

						rep1		rep2		rep3

		cilantro		sample 1-0 oocysts

				sample 2-10 oocysts		und		und		und

				sample 3-10 oocysts		und		und		und

				sample 4-200 oocysts

		carrots		sample 5-0 oocysts		und		und		und

				sample 6-10 oocysts		und		und		und

				sample 7-10 oocysts		und		35.74		und

				sample 8-10 oocysts		und		und		und

				sample 9-200 oocysts		und		und		36.02

				sample 10-200 oocysts

												mean		std

		10/14/16 new samples				carrots 50 grams												1/4 dilution		mr

						rep1		rep2		rep3

		carrots		sample 1-0 oocysts		und		und		und						UND		nd

				sample 2-10 oocysts		und		und		und						UND		und

				sample 3-10 oocysts		und		38.77		und						NEG		und

				sample 4-20 oocysts		und		und		38.18						NEG		POS 1 replicate at 37.5

				sample 5-20 oocysts		und		und		und						UND		und

				sample 6-20 oocysts		38.4		38.7		39.36						NEG		NEG

				sample 7-200 oocysts		und		38.84		36.51						POS		pos 36.46 and 36.02, und				36.24		0.31		36.46		36.02

				sample 8-200 oocysts		35.39		36.93		36		36.1066666667		0.77552133		POS		nd

				sample 9-400 oocysts		36.33		35.71		35.22		35.7533333333		0.5562673218		POS		nd

				sample 10-400 oocysts		36.09		35.55		35.44		35.6933333333		0.3478984526		POS		nd





GRAPHICS

						50 g		25 g																																nepal

		10 oocysts		% detection		20		26.67																																CT values (<38) my results				carrots nepal				raspberries Nepal				Cilantro Nepal				% recovery		carrots nepal				raspberries Nepal				Cilantro Nepal

				Mean CT value detected		37.3		37.4																																10 oocysts				37.95				37.6				37.6						26.67				45.45				18.75

																																												37.55				37.73				37.52														very bad in my trials, close to pos in several samples but low cts

		20 oocysts		% detection		50		56.25																																				36.74				37.38				37.84

				Mean CT value detected		37.5		37.02																																				37.55				35.95				13 und

																																												11 und				36.14

		200 oocysts		% detection		100		100																																								6 und

				Mean CT value detected		36.04		35.89																																mean Ct value <38				37.4475				36.96				37.6533333333

																																								20 oocysts				37

																																												36.9

																																												36.1

																																												37.8

																																												37.5

																																												37.5

		% detection																																										37.4

				50 g		25 g																																						36.95

		10 oocysts		20		26.67																																						37

		20 oocysts		50		56.25																																						7 und

		200 oocysts		100		100																																				Mean		37.1277777778

																		Mean CT value positive samples																						200 oocysts				35.5				34.89				35

																				50 g		25 g																						37.9				35.58				35.1

																		10 oocysts		37.3		37.4				1 SAMPLE POS																		36.5				33.9				35

																		20 oocysts		37.5		37.02																						35.4				34.47				32.7

																		200 oocysts		36.04		35.89																						36.6				35.11				34.5

																																												37.5				33.6				35.1

																																												37.3				33.3				34.9

																																												35.9				36.6				34.12

																																												35.81				35.8				32.9

																																												34.57								32.9

																																												36.83

																																										Mean		36.3463636364				34.8055555556				34.222

																																								Indonesia				carrots Indonesia				raspberries Indonesia				Cilantro Indonesia				% recovery		carrots  Indo				raspberries Indo				cilantro Indo

																																								10 oocysts				35.82				37.4				36.92				66.67						75				100

		better recovery at low seeding levels with 25 g. Same in high does seedings (both 100%)																																										37.16				34.5				36.7

																																												1 und				36.7				36.9

																																																1 und				35.5

																																								mean Ct value <38				36.49				36.2				36.505

																																								20 oocysts				36.97				34.4				37

																Lower Ct value (higehr detection) in 25, icluding the higher levels of seeding																												37.66				34				35.1

																																												36.47				33.8				35

																																																34.6				34.5

																																								mean Ct value <38				37.0333333333				34.2				35.4

																																								200 oocysts				32.78				33.7				30.9

																																												32.67				31.3				31.8

																																												33.26				32				31.2

		COMPARISON MATRICES NEPAL																																						mean Ct value <38				33.9358333333				32.8				32.325

		ALL EXPERIMENTS NEPAL COMPARISON MINE		carrots		raspberries		cilantro

		10 oocysts		37.4		37		37.6

		20 oocysts		37.13

		200 oocysts		36.3		34.8		34.2

												Similar Ct values in low levels of seeding in the produce, but lower detection of higher levels of seeding (200 oocysts Ccay) in carrots compared to cilantro and raspberries

		compare to MMVL study -Nepal												very consistent in the two isolates

				carrots		raspberries		cilantro

		10 oocysts		37.44		36.5		36

		200 oocysts		36.3		34.8		32.9

		% recovery Nepal		carrots		raspberries		cilantro

		10 oocysts		26.67		45.45		18.75

		20 oocysts		56.25		100		100

		200 oocysts		100		100		100





GRAPHICS

		



50 g

25 g



Indonesia-allmatrices

		



% recovery samples positive CARROTS -Nepal

50 g

25 g



Indonesia-comparison

		



Mean CT values in positive  CARROTS-Nepal

Mean CT value positive samples 50 g

Mean CT value positive samples 25 g



25gcarrot-nepal-indo-3matrices

		



Mean CT values  compared
 MMVL

carrots

raspberries

cilantro



Indo-copies-2ul

		



Mean CT values-all exp Nepal

carrots

raspberries

cilantro



NEPAL-INDO-AVERAGE-STATS

		10 oocysts		10 oocysts		10 oocysts

		20 oocysts		20 oocysts		20 oocysts

		200 oocysts		200 oocysts		200 oocysts



Mean CT values Indonesia trial-1

carrots

raspberries

cilantro

36.49

36.2

36.62

37

34.2

35.13

32.9

32

31.3



coleslaw

		10 oocysts		10 oocysts		10 oocysts

		20 oocysts		20 oocysts		20 oocysts

		200 oocysts		200 oocysts		200 oocysts



% recovery Indonesia trial-1

carrots

raspberries

cilantro

66.7

75

100

100

100

100

100

100

100



PARSLEY

		



% recovery  Nepal todos los exp

carrots

raspberries

cilantro



basil

		Block Type		96fast

		Chemistry		TAQMAN

		Experiment File Name		G:\realtimePCR\RealTimePCR 20161226 Ccay 18S+IAC lquid qPCR carrtos-Indonesia.eds

		Experiment Run End Time		2016-12-27 16:56:06 PM EST

		Instrument Type		sds7500fast																										Instrument Type		sds7500fast				R: raspberries						yellow: positive CT

		Passive Reference		ROX		carrots																								Passive Reference		ROX				C: cilantro

		Well		Sample Name		Target Name		Task		Reporter		Quencher		Cт		Cт Mean		Cт SD		Quantity		Quantity Mean		Quantity SD						Well		Sample Name		Target Name		Task		Reporter		Quencher		Cт		Cт Mean		Cт SD		Quantity		Quantity Mean		Quantity SD

		A1				Target 1		NTC		FAM		NFQ-MGB		Undetermined																A1				18 S		NTC		FAM		None		Undetermined

		A2				Target 1		NTC		FAM		NFQ-MGB		Undetermined																A2				18 S		NTC		FAM		None		Undetermined

		A3				Target 1		NTC		FAM		NFQ-MGB		Undetermined																A3				18 S		NTC		FAM		None		Undetermined

		A7				Target 1		STANDARD		FAM		NFQ-MGB		27.5387306213		27.7710590363		0.3451178968		1000		1000								A5		Sample B1		18 S		control DNA extraction		FAM		None		Undetermined

		A8				Target 1		STANDARD		FAM		NFQ-MGB		28.1676235199		27.7710590363		0.3451178968		1000		1000								A6		Sample B1		18 S		control DNA extraction		FAM		None		Undetermined

		A9				Target 1		STANDARD		FAM		NFQ-MGB		27.6068248749		27.7710590363		0.3451178968		1000		1000								A7				18 S		STANDARD		FAM		None		27.8836994171		27.7473659515		0.1606504172		1000		1000

		A10				Target 1		STANDARD		FAM		NFQ-MGB		24.7412414551		24.5860881805		0.1746886373		10000		10000								A8				18 S		STANDARD		FAM		None		27.788143158		27.7473659515		0.1606504172		1000		1000

		A11				Target 1		STANDARD		FAM		NFQ-MGB		24.620141983		24.5860881805		0.1746886373		10000		10000								A9				18 S		STANDARD		FAM		None		27.5702571869		27.7473659515		0.1606504172		1000		1000

		A12				Target 1		STANDARD		FAM		NFQ-MGB		24.3968791962		24.5860881805		0.1746886373		10000		10000								A10				18 S		STANDARD		FAM		None		24.8516464233		24.8382778168		0.2661668062		10000		10000

		C1		Sample 1		Target 1		0 OOCYSTS		FAM		NFQ-MGB		Undetermined																A11				18 S		STANDARD		FAM		None		25.0975093842		24.8382778168		0.2661668062		10000		10000

		C2		Sample 1		Target 1		0 OOCYSTS		FAM		NFQ-MGB		Undetermined																A12				18 S		STANDARD		FAM		None		24.5656795502		24.8382778168		0.2661668062		10000		10000

		C3		Sample 1		Target 1		0 OOCYSTS		FAM		NFQ-MGB		Undetermined																B1		Sample R1		18 S		0 oocysts		FAM		None		Undetermined

		C4		Sample 2		Target 1		10 OOCYSTS		FAM		NFQ-MGB		35.8753662109		35.8245048523		0.0458822176		2.8539142609		2.9618909359		0.0976149738						B2		Sample R1		18 S		0 oocysts		FAM		None		Undetermined

		C5		Sample 2		Target 1		10 OOCYSTS		FAM		NFQ-MGB		35.7862281799		35.8245048523		0.0458822176		3.0438876152		2.9618909359		0.0976149738						B3		Sample R2		18 S		0 oocysts		FAM		None		Undetermined

		C6		Sample 2		Target 1		10 OOCYSTS		FAM		NFQ-MGB		35.811920166		35.8245048523		0.0458822176		2.9878706932		2.9618909359		0.0976149738						B4		Sample R2		18 S		0 oocysts		FAM		None		Undetermined

		C7		Sample 3		Target 1		10 OOCYSTS		FAM		NFQ-MGB		37.1862373352		38.8373718262		2.888961792		1.1062455177		0.7565738559		0.6293232441						B5		Sample R3		18 S		0 oocysts		FAM		None		Undetermined

		C8		Sample 3		Target 1		10 OOCYSTS		FAM		NFQ-MGB		37.1526794434		38.8373718262		2.888961792		1.1334127188		0.7565738559		0.6293232441						B6		Sample R3		18 S		0 oocysts		FAM		None		Undetermined

		C9		Sample 3		Target 1		10 OOCYSTS		FAM		NFQ-MGB		42.1732025146		38.8373718262		2.888961792		0.0300632678		0.7565738559		0.6293232441						B7		Sample R4		18 S		10 oocysts		FAM		None		40.717048645						0.0348026827		0.3334415853		0.274240762

		C10		Sample 4		Target 1		10 OOCYSTS		FAM		NFQ-MGB		Undetermined																B8		Sample R4		18 S		10 oocysts		FAM		None		37.6591758728		37.4175834656		0.3416632589		0.391551882		0.3334415853		0.274240762

		C11		Sample 4		Target 1		10 OOCYSTS		FAM		NFQ-MGB		Undetermined																B9		Sample R4		18 S		10 oocysts		FAM		None		37.1759910583		37.4175834656		0.3416632589		0.573970139		0.3334415853		0.274240762

		C12		Sample 4		Target 1		10 OOCYSTS		FAM		NFQ-MGB		Undetermined																B10		Sample R5		18 S		10 oocysts		FAM		None		34.7032203674		34.506061554		0.1891734451		4.063785553		4.7854523659		0.7073742747

		D1		Sample 5		Target 1		20 OOCYSTS		FAM		NFQ-MGB		37.30286026		37.3973350525		0.8114508986		1.0167964697		1.0579990149		0.5677368045						B11		Sample R5		18 S		10 oocysts		FAM		None		34.4889373779		34.506061554		0.1891734451		4.8149619102		4.7854523659		0.7073742747

		D2		Sample 5		Target 1		20 OOCYSTS		FAM		NFQ-MGB		36.6372528076		37.3973350525		0.8114508986		1.6452145576		1.0579990149		0.5677368045						B12		Sample R5		18 S		10 oocysts		FAM		None		34.3260383606		34.506061554		0.1891734451		5.4776105881		4.7854523659		0.7073742747

		D3		Sample 5		Target 1		20 OOCYSTS		FAM		NFQ-MGB		38.2518844604		37.3973350525		0.8114508986		0.5119857788		1.0579990149		0.5677368045						C1		Sample R6		18 S		10 oocysts		FAM		None		35.9330711365		36.7181358337		1.1102491617		1.5351696014		0.9890867472		0.7722777724

		D4		Sample 6		Target 1		20 OOCYSTS		FAM		NFQ-MGB		Undetermined		37.662311554														C2		Sample R6		18 S		10 oocysts		FAM		None		37.503200531		36.7181358337		1.1102491617		0.4430038631		0.9890867472		0.7722777724

		D5		Sample 6		Target 1		20 OOCYSTS		FAM		NFQ-MGB		Undetermined		37.662311554														C3		Sample R6		18 S		10 oocysts		FAM		None		Undetermined		36.7181358337		1.1102491617

		D6		Sample 6		Target 1		20 OOCYSTS		FAM		NFQ-MGB		37.662311554		37.662311554				0.7841027379		0.7841027379								C4		Sample R7		18 S		10 oocysts		FAM		None		Undetermined

		D7		Sample 7		Target 1		20 OOCYSTS		FAM		NFQ-MGB		35.7329521179		36.4643707275		0.7652091384		3.1634161472		2.0548849106		1.0608314276						C5		Sample R7		18 S		10 oocysts		FAM		None		Undetermined

		D8		Sample 7		Target 1		20 OOCYSTS		FAM		NFQ-MGB		36.4007606506		36.4643707275		0.7652091384		1.9519861937		2.0548849106		1.0608314276						C6		Sample R7		18 S		10 oocysts		FAM		None		Undetermined

		D9		Sample 7		Target 1		20 OOCYSTS		FAM		NFQ-MGB		37.2593994141		36.4643707275		0.7652091384		1.0492523909		2.0548849106		1.0608314276						C7		Sample R8		18 S		20 oocysts		FAM		None		34.9240493774		34.3845291138		0.4672412872		3.4120738506		5.4537997246		1.7682150602

		D10		Sample 8		Target 1		200 OOCYSTS		FAM		NFQ-MGB		31.8283939362		32.7778129578		0.859483242		53.2250099182		30.6226177216		19.877532959						C8		Sample R8		18 S		20 oocysts		FAM		None		34.116733551		34.3845291138		0.4672412872		6.4646039009		5.4537997246		1.7682150602

		D11		Sample 8		Target 1		200 OOCYSTS		FAM		NFQ-MGB		33.5028495789		32.7778129578		0.859483242		15.8623485565		30.6226177216		19.877532959						C9		Sample R8		18 S		20 oocysts		FAM		None		34.1128082275		34.3845291138		0.4672412872		6.4847211838		5.4537997246		1.7682150602

		D12		Sample 8		Target 1		200 OOCYSTS		FAM		NFQ-MGB		33.0021972656		32.7778129578		0.859483242		22.7804927826		30.6226177216		19.877532959						C10		Sample R9		18 S		20 oocysts		FAM		None		33.5828552246		34.0072746277		0.3845849037		9.8643465042		7.2771544456		2.3034543991

		E1		Sample 9		Target 1		200 OOCYSTS		FAM		NFQ-MGB		31.5739612579		32.670135498		0.9502708912		63.9739151001		34.3218307495		25.6864738464						C11		Sample R9		18 S		20 oocysts		FAM		None		34.332649231		34.0072746277		0.3845849037		5.4490222931		7.2771544456		2.3034543991

		E2		Sample 9		Target 1		200 OOCYSTS		FAM		NFQ-MGB		33.2608299255		32.670135498		0.9502708912		18.8954486847		34.3218307495		25.6864738464						C12		Sample R9		18 S		20 oocysts		FAM		None		34.1063232422		34.0072746277		0.3845849037		6.518093586		7.2771544456		2.3034543991

		E3		Sample 9		Target 1		200 OOCYSTS		FAM		NFQ-MGB		33.175617218		32.670135498		0.9502708912		20.0961303711		34.3218307495		25.6864738464						D1		Sample R10		18 S		20 oocysts		FAM		None		33.7903366089		33.846736908		0.7693610787		8.3703641891		9.0027475357		5.0854854584

		E4		Sample 10		Target 1		200 OOCYSTS		FAM		NFQ-MGB		33.7268371582		33.2647438049		0.4365897775		13.4908561707		19.4603557587		5.8875341415						D2		Sample R10		18 S		20 oocysts		FAM		None		33.107131958		33.846736908		0.7693610787		14.3748493195		9.0027475357		5.0854854584

		E5		Sample 10		Target 1		200 OOCYSTS		FAM		NFQ-MGB		32.859161377		33.2647438049		0.4365897775		25.2623500824		19.4603557587		5.8875341415						D3		Sample R10		18 S		20 oocysts		FAM		None		34.6427497864		33.846736908		0.7693610787		4.2630281448		9.0027475357		5.0854854584

		E6		Sample 10		Target 1		200 OOCYSTS		FAM		NFQ-MGB		33.2082290649		33.2647438049		0.4365897775		19.6278591156		19.4603557587		5.8875341415						D4		Sample R11		18 S		20 oocysts		FAM		None		34.4373512268		34.5813179016		0.2252463996		5.0156373978		4.521378994		0.7616901398

		E7		Sample B1		Target 1		EXTRACTION DNA CONTROL		FAM		NFQ-MGB		Undetermined																D5		Sample R11		18 S		20 oocysts		FAM		None		34.465713501		34.5813179016		0.2252463996		4.9042921066		4.521378994		0.7616901398

		E8		Sample B1		Target 1		EXTRACTION DNA CONTROL		FAM		NFQ-MGB		Undetermined																D6		Sample R11		18 S		20 oocysts		FAM		None		34.8408966064		34.5813179016		0.2252463996		3.6442074776		4.521378994		0.7616901398

		E9		Sample B1		Target 1		EXTRACTION DNA CONTROL		FAM		NFQ-MGB		Undetermined																D7		Sample R12		18 S		200 oocysts		FAM		None		33.0186882019		32.6820678711		0.4760503471		15.4172458649		20.8429908752		7.673163414

		A1				Target 2		NTC		CY5		NFQ-MGB		25.580116272		25.4928455353		0.0844253153												D8		Sample R12		18 S		200 oocysts		FAM		None		32.345451355		32.6820678711		0.4760503471		26.268737793		20.8429908752		7.673163414

		A2				Target 2		NTC		CY5		NFQ-MGB		25.4868373871		25.4928455353		0.0844253153												D9		Sample R13		18 S		200 oocysts		FAM		None		31.2881374359		31.3171863556		0.0410813764		60.6599731445		59.2967834473		1.9278413057

		A3				Target 2		NTC		CY5		NFQ-MGB		25.4115867615		25.4928455353		0.0844253153												D10		Sample R13		18 S		200 oocysts		FAM		None		31.3462352753		31.3171863556		0.0410813764		57.93359375		59.2967834473		1.9278413057

		A7				Target 2		STANDARD		CY5		NFQ-MGB		25.9527397156		25.825170517		0.1348280758												D11		Sample R14		18 S		200 oocysts		FAM		None		31.9864501953		32.0131607056		0.0377716683		34.9019508362		34.179473877		1.0217367411

		A8				Target 2		STANDARD		CY5		NFQ-MGB		25.6840991974		25.825170517		0.1348280758												D12		Sample R14		18 S		200 oocysts		FAM		None		32.0398674011		32.0131607056		0.0377716683		33.4569969177		34.179473877		1.0217367411

		A9				Target 2		STANDARD		CY5		NFQ-MGB		25.8386688232		25.825170517		0.1348280758												E1		Sample C1		18 S		0 oocysts		FAM		None		Undetermined

		A10				Target 2		STANDARD		CY5		NFQ-MGB		25.9888935089		25.7756137848		0.2012118101												E2		Sample C1		18 S		0 oocysts		FAM		None		Undetermined

		A11				Target 2		STANDARD		CY5		NFQ-MGB		25.5891609192		25.7756137848		0.2012118101												E3		Sample C2		18 S		0 oocysts		FAM		None		Undetermined

		A12				Target 2		STANDARD		CY5		NFQ-MGB		25.748790741		25.7756137848		0.2012118101												E4		Sample C2		18 S		0 oocysts		FAM		None		Undetermined

		C1		Sample 1		Target 2		0 OOCYSTS		CY5		NFQ-MGB		26.3141403198		26.011636734		0.2944014072												E5		Sample C3		18 S		0 oocysts		FAM		None		Undetermined

		C2		Sample 1		Target 2		0 OOCYSTS		CY5		NFQ-MGB		25.7260684967		26.011636734		0.2944014072												E6		Sample C3		18 S		0 oocysts		FAM		None		Undetermined

		C3		Sample 1		Target 2		0 OOCYSTS		CY5		NFQ-MGB		25.9947032928		26.011636734		0.2944014072												E7		Sample C4		18 S		10 oocysts		FAM		None		36.4513397217		36.9198303223		0.5628902316		1.0185819864		0.7475845814		0.297754854

		C4		Sample 2		Target 2		10 OOCYSTS		CY5		NFQ-MGB		26.0077972412		25.9227161407		0.1181122065												E8		Sample C4		18 S		10 oocysts		FAM		None		36.7639083862		36.9198303223		0.5628902316		0.7953295708		0.7475845814		0.297754854

		C5		Sample 2		Target 2		10 OOCYSTS		CY5		NFQ-MGB		25.7878646851		25.9227161407		0.1181122065												E9		Sample C4		18 S		10 oocysts		FAM		None		37.5442466736		36.9198303223		0.5628902316		0.4288421571		0.7475845814		0.297754854

		C6		Sample 2		Target 2		10 OOCYSTS		CY5		NFQ-MGB		25.9724884033		25.9227161407		0.1181122065												E10		Sample C5		18 S		10 oocysts		FAM		None		37.0406417847		36.6720504761		1.0682777166		0.6388767362		1.0994393826		0.973580122

		C7		Sample 3		Target 2		10 OOCYSTS		CY5		NFQ-MGB		25.9384994507		25.7766361237		0.1506890059												E11		Sample C5		18 S		10 oocysts		FAM		None		35.4682846069		36.6720504761		1.0682777166		2.2178478241		1.0994393826		0.973580122

		C8		Sample 3		Target 2		10 OOCYSTS		CY5		NFQ-MGB		25.750995636		25.7766361237		0.1506890059												E12		Sample C5		18 S		10 oocysts		FAM		None		37.5072288513		36.6720504761		1.0682777166		0.4415935576		1.0994393826		0.973580122

		C9		Sample 3		Target 2		10 OOCYSTS		CY5		NFQ-MGB		25.640411377		25.7766361237		0.1506890059												F1		Sample C6		18 S		10 oocysts		FAM		None		39.9102706909		40.1844291687		3.4210734367		0.0659099966		0.2594403923		0.3907779753

		C10		Sample 4		Target 2		10 OOCYSTS		CY5		NFQ-MGB		25.8131637573		25.678817749		0.2781637311												F2		Sample C6		18 S		10 oocysts		FAM		None		36.9086837769		40.1844291687		3.4210734367		0.7092168331		0.2594403923		0.3907779753

		C11		Sample 4		Target 2		10 OOCYSTS		CY5		NFQ-MGB		25.3589820862		25.678817749		0.2781637311												F3		Sample C6		18 S		10 oocysts		FAM		None		43.7343330383		40.1844291687		3.4210734367		0.0031943962		0.2594403923		0.3907779753

		C12		Sample 4		Target 2		10 OOCYSTS		CY5		NFQ-MGB		25.8643074036		25.678817749		0.2781637311												F4		Sample C7		18 S		10 oocysts		FAM		None		35.7032814026		36.032245636		1.0100069046		1.841403842		1.7010225058		1.0591791868

		D1		Sample 5		Target 2		20 OOCYSTS		CY5		NFQ-MGB		25.4529094696		25.455499649		0.0114381658												F5		Sample C7		18 S		10 oocysts		FAM		None		35.2277374268		36.032245636		1.0100069046		2.6830105782		1.7010225058		1.0591791868

		D2		Sample 5		Target 2		20 OOCYSTS		CY5		NFQ-MGB		25.4455776215		25.455499649		0.0114381658												F6		Sample C7		18 S		10 oocysts		FAM		None		37.165725708		36.032245636		1.0100069046		0.5786528587		1.7010225058		1.0591791868

		D3		Sample 5		Target 2		20 OOCYSTS		CY5		NFQ-MGB		25.4680099487		25.455499649		0.0114381658												F7		Sample C8		18 S		20 oocysts		FAM		None		35.4284362793		37.0026016235		1.9528856277		2.2889168262		1.1579185724		1.0888677835

		D4		Sample 6		Target 2		20 OOCYSTS		CY5		NFQ-MGB		25.4095153809		25.6112308502		0.2099158764												F8		Sample C8		18 S		20 oocysts		FAM		None		39.1879920959		37.0026016235		1.9528856277		0.1167460829		1.1579185724		1.0888677835

		D5		Sample 6		Target 2		20 OOCYSTS		CY5		NFQ-MGB		25.5956916809		25.6112308502		0.2099158764												F9		Sample C8		18 S		20 oocysts		FAM		None		36.3913764954		37.0026016235		1.9528856277		1.068092823		1.1579185724		1.0888677835

		D6		Sample 6		Target 2		20 OOCYSTS		CY5		NFQ-MGB		25.8284835815		25.6112308502		0.2099158764												F10		Sample C9		18 S		20 oocysts		FAM		None		34.6826248169		35.134803772		0.3968622386		4.1305770874		2.9886987209		0.996538341

		D7		Sample 7		Target 2		20 OOCYSTS		CY5		NFQ-MGB		25.5750808716		25.4586715698		0.151493296												F11		Sample C9		18 S		20 oocysts		FAM		None		35.2964706421		35.134803772		0.3968622386		2.5409412384		2.9886987209		0.996538341

		D8		Sample 7		Target 2		20 OOCYSTS		CY5		NFQ-MGB		25.51354599		25.4586715698		0.151493296												F12		Sample C9		18 S		20 oocysts		FAM		None		35.4253158569		35.134803772		0.3968622386		2.2945773602		2.9886987209		0.996538341

		D9		Sample 7		Target 2		20 OOCYSTS		CY5		NFQ-MGB		25.2873878479		25.4586715698		0.151493296												G1		Sample C10		18 S		20 oocysts		FAM		None		35.5556030273		34.9863471985		0.5967473984		2.0697367191		3.4989635944		1.6530749798

		D10		Sample 8		Target 2		200 OOCYSTS		CY5		NFQ-MGB		25.3540306091		25.4603061676		0.092117779												G2		Sample C10		18 S		20 oocysts		FAM		None		35.037979126		34.9863471985		0.5967473984		3.1178402901		3.4989635944		1.6530749798

		D11		Sample 8		Target 2		200 OOCYSTS		CY5		NFQ-MGB		25.5096092224		25.4603061676		0.092117779												G3		Sample C10		18 S		20 oocysts		FAM		None		34.3654632568		34.9863471985		0.5967473984		5.3093142509		3.4989635944		1.6530749798

		D12		Sample 8		Target 2		200 OOCYSTS		CY5		NFQ-MGB		25.5172805786		25.4603061676		0.092117779												G4		Sample C11		18 S		20 oocysts		FAM		None		34.8108253479		34.5253143311		0.3557772636		3.7319893837		4.8077912331		1.4171692133

		E1		Sample 9		Target 2		200 OOCYSTS		CY5		NFQ-MGB		26.4401855469		25.805475235		0.5599794984												G5		Sample C11		18 S		20 oocysts		FAM		None		34.6383743286		34.5253143311		0.3557772636		4.277818203		4.8077912331		1.4171692133

		E2		Sample 9		Target 2		200 OOCYSTS		CY5		NFQ-MGB		25.3811912537		25.805475235		0.5599794984												G6		Sample C11		18 S		20 oocysts		FAM		None		34.1267471313		34.5253143311		0.3557772636		6.4135670662		4.8077912331		1.4171692133

		E3		Sample 9		Target 2		200 OOCYSTS		CY5		NFQ-MGB		25.5950469971		25.805475235		0.5599794984												G7		Sample C12		18 S		200 oocysts		FAM		None		30.9218044281		30.9481964111		0.0373238996		81.0649490356		79.4063720703		2.3455820084

		E4		Sample 10		Target 2		200 OOCYSTS		CY5		NFQ-MGB		25.3904628754		25.394449234		0.0317245014												G8		Sample C12		18 S		200 oocysts		FAM		None		30.9745883942		30.9481964111		0.0373238996		77.747795105		79.4063720703		2.3455820084

		E5		Sample 10		Target 2		200 OOCYSTS		CY5		NFQ-MGB		25.4279785156		25.394449234		0.0317245014												G9		Sample C13		18 S		200 oocysts		FAM		None		32.0977096558		31.8140563965		0.4011462927		31.959728241		41.0173568726		12.8094186783

		E6		Sample 10		Target 2		200 OOCYSTS		CY5		NFQ-MGB		25.364906311		25.394449234		0.0317245014												G10		Sample C13		18 S		200 oocysts		FAM		None		31.5304031372		31.8140563965		0.4011462927		50.0749816895		41.0173568726		12.8094186783

		E7		Sample B1		Target 2		EXTRACTION DNA CONTROL		CY5		NFQ-MGB		25.7192516327		25.4039840698		0.2750165761												G11		Sample C14		18 S		200 oocysts		FAM		None		31.0561332703		31.2279167175		0.2429384738		72.8880157471		64.2105178833		12.2718324661

		E8		Sample B1		Target 2		EXTRACTION DNA CONTROL		CY5		NFQ-MGB		25.2793540955		25.4039840698		0.2750165761												G12		Sample C14		18 S		200 oocysts		FAM		None		31.3997001648		31.2279167175		0.2429384738		55.5330238342		64.2105178833		12.2718324661

		E9		Sample B1		Target 2		EXTRACTION DNA CONTROL		CY5		NFQ-MGB		25.2133483887		25.4039840698		0.2750165761												A1				synIAC		NTC		CY5		None		24.860534668		24.9675617218		0.1101912037

																														A2				synIAC		NTC		CY5		None		24.9614849091		24.9675617218		0.1101912037

																														A3				synIAC		NTC		CY5		None		25.0806655884		24.9675617218		0.1101912037

																														A5		Sample B1		synIAC		control DNA extraction		CY5		None		25.2949981689		25.1935119629		0.1435231715

																														A6		Sample B1		synIAC		control DNA extraction		CY5		None		25.0920257568		25.1935119629		0.1435231715

																														A7				synIAC		STANDARD		CY5		None		25.0385951996		25.0553569794		0.0428245775

																														A8				synIAC		STANDARD		CY5		None		25.0234451294		25.0553569794		0.0428245775

																														A9				synIAC		STANDARD		CY5		None		25.1040248871		25.0553569794		0.0428245775

																														A10				synIAC		STANDARD		CY5		None		24.9932308197		24.9838542938		0.0375124477

																														A11				synIAC		STANDARD		CY5		None		24.9425430298		24.9838542938		0.0375124477

																														A12				synIAC		STANDARD		CY5		None		25.015789032		24.9838542938		0.0375124477

																														B1		Sample R1		synIAC		0 oocysts		CY5		None		24.9897937775		25.0779037476		0.1246049628

																														B2		Sample R1		synIAC		0 oocysts		CY5		None		25.1660118103		25.0779037476		0.1246049628

																														B3		Sample R2		synIAC		0 oocysts		CY5		None		25.10729599		24.9693641663		0.1950650513

																														B4		Sample R2		synIAC		0 oocysts		CY5		None		24.8314323425		24.9693641663		0.1950650513

																														B5		Sample R3		synIAC		0 oocysts		CY5		None		25.0171585083		25.0445671082		0.038761612

																														B6		Sample R3		synIAC		0 oocysts		CY5		None		25.071975708		25.0445671082		0.038761612

																														B7		Sample R4		synIAC		10 oocysts		CY5		None		25.620382309		25.2479476929		0.3225992918

																														B8		Sample R4		synIAC		10 oocysts		CY5		None		25.0554065704		25.2479476929		0.3225992918

																														B9		Sample R4		synIAC		10 oocysts		CY5		None		25.0680561066		25.2479476929		0.3225992918

																														B10		Sample R5		synIAC		10 oocysts		CY5		None		25.0638999939		24.917974472		0.1416956931

																														B11		Sample R5		synIAC		10 oocysts		CY5		None		24.9091014862		24.917974472		0.1416956931

																														B12		Sample R5		synIAC		10 oocysts		CY5		None		24.7809257507		24.917974472		0.1416956931

																														C1		Sample R6		synIAC		10 oocysts		CY5		None		24.8805179596		24.8077087402		0.1554008424

																														C2		Sample R6		synIAC		10 oocysts		CY5		None		24.9133377075		24.8077087402		0.1554008424

																														C3		Sample R6		synIAC		10 oocysts		CY5		None		24.6292705536		24.8077087402		0.1554008424

																														C4		Sample R7		synIAC		10 oocysts		CY5		None		24.7279567719		24.7765979767		0.1056092754

																														C5		Sample R7		synIAC		10 oocysts		CY5		None		24.7040729523		24.7765979767		0.1056092754

																														C6		Sample R7		synIAC		10 oocysts		CY5		None		24.8977622986		24.7765979767		0.1056092754

																														C7		Sample R8		synIAC		20 oocysts		CY5		None		24.9838790894		24.9804763794		0.0394683033

																														C8		Sample R8		synIAC		20 oocysts		CY5		None		25.0181331635		24.9804763794		0.0394683033

																														C9		Sample R8		synIAC		20 oocysts		CY5		None		24.9394168854		24.9804763794		0.0394683033

																														C10		Sample R9		synIAC		20 oocysts		CY5		None		24.9663352966		24.9520568848		0.012400927

																														C11		Sample R9		synIAC		20 oocysts		CY5		None		24.9439868927		24.9520568848		0.012400927

																														C12		Sample R9		synIAC		20 oocysts		CY5		None		24.9458465576		24.9520568848		0.012400927

																														D1		Sample R10		synIAC		20 oocysts		CY5		None		24.8211460114		24.876241684		0.0552325621

																														D2		Sample R10		synIAC		20 oocysts		CY5		None		24.8759651184		24.876241684		0.0552325621

																														D3		Sample R10		synIAC		20 oocysts		CY5		None		24.9316101074		24.876241684		0.0552325621

																														D4		Sample R11		synIAC		20 oocysts		CY5		None		24.6050891876		24.7838001251		0.1969200373

																														D5		Sample R11		synIAC		20 oocysts		CY5		None		24.7514038086		24.7838001251		0.1969200373

																														D6		Sample R11		synIAC		20 oocysts		CY5		None		24.9949111938		24.7838001251		0.1969200373

																														D7		Sample R12		synIAC		200 oocysts		CY5		None		25.5182952881		25.2444782257		0.3872357905

																														D8		Sample R12		synIAC		200 oocysts		CY5		None		24.9706611633		25.2444782257		0.3872357905

																														D9		Sample R13		synIAC		200 oocysts		CY5		None		24.9529724121		24.8997383118		0.0752843842

																														D10		Sample R13		synIAC		200 oocysts		CY5		None		24.8465042114		24.8997383118		0.0752843842

																														D11		Sample R14		synIAC		200 oocysts		CY5		None		24.7386646271		24.7816009521		0.0607211329

																														D12		Sample R14		synIAC		200 oocysts		CY5		None		24.8245372772		24.7816009521		0.0607211329

																														E1		Sample C1		synIAC		0 oocysts		CY5		None		24.9123840332		24.7991466522		0.1601418406

																														E2		Sample C1		synIAC		0 oocysts		CY5		None		24.6859092712		24.7991466522		0.1601418406

																														E3		Sample C2		synIAC		0 oocysts		CY5		None		25.0437908173		24.9890880585		0.0773613825

																														E4		Sample C2		synIAC		0 oocysts		CY5		None		24.9343852997		24.9890880585		0.0773613825

																														E5		Sample C3		synIAC		0 oocysts		CY5		None		26.7337265015		26.8473720551		0.1607190818

																														E6		Sample C3		synIAC		0 oocysts		CY5		None		26.9610176086		26.8473720551		0.1607190818

																														E7		Sample C4		synIAC		10 oocysts		CY5		None		24.832780838		24.7491474152		0.0900485218

																														E8		Sample C4		synIAC		10 oocysts		CY5		None		24.6538257599		24.7491474152		0.0900485218

																														E9		Sample C4		synIAC		10 oocysts		CY5		None		24.7608394623		24.7491474152		0.0900485218

																														E10		Sample C5		synIAC		10 oocysts		CY5		None		25.1664123535		25.2474308014		0.0838037431

																														E11		Sample C5		synIAC		10 oocysts		CY5		None		25.3337669373		25.2474308014		0.0838037431

																														E12		Sample C5		synIAC		10 oocysts		CY5		None		25.2421188354		25.2474308014		0.0838037431

																														F1		Sample C6		synIAC		10 oocysts		CY5		None		34.0113105774		31.7092342377		2.7703611851

																														F2		Sample C6		synIAC		10 oocysts		CY5		None		28.634595871		31.7092342377		2.7703611851

																														F3		Sample C6		synIAC		10 oocysts		CY5		None		32.48179245		31.7092342377		2.7703611851

																														F4		Sample C7		synIAC		10 oocysts		CY5		None		25.9498691559		26.0253677368		0.0655218214

																														F5		Sample C7		synIAC		10 oocysts		CY5		None		26.0673618317		26.0253677368		0.0655218214

																														F6		Sample C7		synIAC		10 oocysts		CY5		None		26.0588741302		26.0253677368		0.0655218214

																														F7		Sample C8		synIAC		20 oocysts		CY5		None		24.8809642792		24.8966903687		0.0501613058

																														F8		Sample C8		synIAC		20 oocysts		CY5		None		24.9528312683		24.8966903687		0.0501613058

																														F9		Sample C8		synIAC		20 oocysts		CY5		None		24.8562774658		24.8966903687		0.0501613058

																														F10		Sample C9		synIAC		20 oocysts		CY5		None		25.3149642944		25.5166473389		0.2352571189

																														F11		Sample C9		synIAC		20 oocysts		CY5		None		25.4598884583		25.5166473389		0.2352571189

																														F12		Sample C9		synIAC		20 oocysts		CY5		None		25.7750930786		25.5166473389		0.2352571189

																														G1		Sample C10		synIAC		20 oocysts		CY5		None		24.9929561615		24.9826335907		0.0581218749

																														G2		Sample C10		synIAC		20 oocysts		CY5		None		25.0349025726		24.9826335907		0.0581218749

																														G3		Sample C10		synIAC		20 oocysts		CY5		None		24.920042038		24.9826335907		0.0581218749

																														G4		Sample C11		synIAC		20 oocysts		CY5		None		25.2006511688		25.0956516266		0.1239133105

																														G5		Sample C11		synIAC		20 oocysts		CY5		None		24.9589748383		25.0956516266		0.1239133105

																														G6		Sample C11		synIAC		20 oocysts		CY5		None		25.12733078		25.0956516266		0.1239133105

																														G7		Sample C12		synIAC		200 oocysts		CY5		None		25.3144741058		25.2970428467		0.0246501751

																														G8		Sample C12		synIAC		200 oocysts		CY5		None		25.2796134949		25.2970428467		0.0246501751

																														G9		Sample C13		synIAC		200 oocysts		CY5		None		24.9818954468		24.9286727905		0.0752682015

																														G10		Sample C13		synIAC		200 oocysts		CY5		None		24.8754501343		24.9286727905		0.0752682015

																														G11		Sample C14		synIAC		200 oocysts		CY5		None		24.8490982056		24.9701957703		0.1712591648

																														G12		Sample C14		synIAC		200 oocysts		CY5		None		25.0912952423		24.9701957703		0.1712591648





		comparison Indonesia oocysts in cilantro, raspberries and carrots								trial-1		exactly the same aliquot of oocysts used for the 3 matrices

				% positive samples

				carrots		raspberries		cilantro										cilantro 10 oocysts		raspberries 10 oocysts		carrots 10 oocysts						cilantro 20 oocysts		raspberries 20 oocysts		carrots 20 oocysts						cilantro 200 oocysts		raspberries 200 oocysts		carrots 200 oocysts

		10 oocysts		66.7 (2 of 3)		75% (3 of 4)		100% (4 of 4)										36.91		37.43		35.82						35.9		34.38		36.97						30.94		32.7		32.78

		20 oocysts		100% (3 of 3)		100% (4 of 4)		100% (4 of 4)										36.67		34.5		37.16						35.13		34		37.66						31.81		31.3		32.67

		200 oocysts		100% (3 of 3)		100% (3 of 3)		100% (3 of 3)										36.9		36.71		und						34.99		33.85		36.47						31.22		32		33.26

																		36		und		nd						34.52		34.58

				Mean CT values												mean		36.62		36.2133333333		36.49						35.135		34.2025		37.0333333333						31.3233333333		32		32.9033333333

				carrots		raspberries		cilantro								stdev		0.4279408059		1.5268376906		0.9475230868						0.5728583304		0.3362910446		0.5975226634						0.4441095961		0.7		0.3137408697

		10 oocysts		36.49		36.2		36.62

		20 oocysts		37		34.2		35.13

		200 oocysts		32.9		32		31.3

																		% recovery		carrots		raspberries		cilantro

																		10 oocysts		66.7		75		100

																		20 oocysts		100		100		100

																		200 oocysts		100		100		100

		second trial		mean ct value carrots

		5 oocysts		36.6

		10 oocysts		36

		20 oocysts		36.2

		200 oocysts		32.46
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		NEPAL OOCYSTS		Raspberries										cilantro												carrots (25 g)

		No oocysts seeded		No positive replicates		Ct values (Mean+- SD)		cose to pos				pos-neg		No oocysts seeded		Number positive replicates		Ct values (Mean+- SD)				pos-neg		NEPAL		No oocysts seeded		No positive replicates		Ct values (Mean+- SD)						pos-neg

		0		0								0		0		0						0		21-Oct		0		0								0

		0		0								0		0		0						0				0		0								0

		0		0								0		0		0						0				0		0								0

		10		1		37.6						1		10		0						0				20		2		37.0±0.99						1

		10		0				38.82				0		10		0		38.48				0				20		2		36.9±0.56						1

		10		1		37.73						1		10		0						0				20		2		36.15±0.35						1

		10		1		37.38						1		10		0						0				50		1		37.7						1

		200		3		34.89±0.52						1		200		3		34.96±0.08				1				50		1		36						1

		200		3		35.58±1.76						1		200		3		35.11±0.23				1				50		3		34.1±0.7						1

		200		3		33.9±0.6						1		200		3		35.04±0.28				1				400		3		32.3±0.66						1

		11/28/16																								400		3		33.0±0.45						1

		0		0				4-Oct				0		10		1		37.6				1				400		3		31.1±0.26						1

		0		0								0		10		2		37.52±0.22				1

		0		0								0		200		3		32.69±0.16				1		28-Oct		0		0								0

		10		0				38.7				0														10		0								0

		10		0				4-Nov				0		10		1		37.84				1				10		0								0

		10		0				38.1				0		10		0						0				10		0								0

		200		3		34.47±0.85						1		10		0						0				20		0		40.2						0

		200		3		35.11±0.71		28-Nov				1														20		0		38.7						0

		200		3		33.6±0.21						1		0		0						0				20		1		37.8						1

		9-Dec												0		0						0				200		1		35.5, 38.05						1

		0		0								0		0		0						0				200		1		37.9						1

		0		0								0		10		0						0				200		1		36.5, 38.3						1

		0		0								0		10		0		38.48				0				50		0		39.8						0

		10		0				39.29				0		10		0						0				50		0		38.3						0

		10		0		38.36±0.17 (2)						0		200		3		34.48±0.3				1										Repeated on 11/21

		10		1		35.95						1		200		3		35.08±0.65				1		4-Nov		0		0				0				0

		10		1		36.14						1		200		3		34.93±0.3				1				10		0				0				0

		200		3		33.3±0.27						1														10		0				1		37.95		0

		200		3		36.6±0.30		9-Dec				1		0		0						0				10		0				1		37.55		0

		200		3		35.76±1.07						1		0		0						0				10		0		38.2		1		36.74		0

														0		0						0				20		1		37.5		1		37.89		1

		INDONESIA								copies/2ul				10		0		38.73				0				20		1		37.5				37.56		1

		0		0						0		0		10		0		38.49				0				20		0		39.97		0		38.71		0

		0		0						0		0		10		0						0				20		0				0				0

		0		0						0		0		10		0		38.31				0

		10		2		37.4±0.34 (40.7)				1.9±0.4		1		200		3		34.12±0.37				1		21-Nov		0		0								0

		10		3		34.5±0.19				4.8±0.7		1		200		3		32.95±0.31				1				10		0								0

		10		2		36.72±1.1				1.0±0.8		1		200		3		32.9±0.2				1				10		0								0

		10		0						0		0								copies/2ul						10		0								0

		20		3		34.38±0.47				5.4±1.8		1		0		0				0		0				10		0								0

		20		3		34.0±0.38				7.3±2.3		1		0		0				0		0				20		1		37.4						1

		20		3		33.84±0.8				9.0±5.1		1		0		0				0		0				20		0								0

		20		3		34.58±0.22				4.5±0.8		1		10		3		36.92±0.6		0.7±0.3		1				20		0								0

		200		2		33.68±0.47				20.8±7.7		1		10		3		36.7±1.07		1.1±1.0		1				200		3		35.38±0.73						1

		200		2		31.31±0.04				59.3±1.9		1		10		1		36.91 (39.9; 43)		3.4		1				200		2		36.59±0.76						1

		200		2		32±0.04				34.2±1.0		1		10		2		35.5±1.0		1.7±1.1		1				200		3		37.5±0.02						1

		5		2		37.8±1.5		done 2 replicates/reaction		0.8±0.6		1		20		2		37.0±1.95		1.9±1.5		1				200		2		37.3±0.1						1

		5		2		34.9±1.1				6.45±5.4		1		20		3		35.1±0.4		3±1.0		1

		5		2		34.9±1.0				6.3±4.2		1		20		3		35.0±0.6		3.5±1.6		1				200		3		35.9						1

		5		1		36.4±1.1				2.2±1.9		1		20		3		34.5±0.36		4.8±1.4		1				200		3		35.81						1

		0		0		0		0		0		0		200		3		30.94±0.03		79.4±2.3		1				200		3		34.57						1

		200		3		32.5±0.2				48.7±8.3		1		200		3		31.81±0.4		41.0±12.8		1				200		3		36.83						1

		200		3		29.6±0.12				335.2±28.4		1		200		3		31.23±0.24		64.2±12.3		1										copies/2ul reaction

		200		3		32.3±0.2				56.7±7.4		1		5		2		33.6±0.6		3.4±1.8		1		INDONESIA		0		0		und		0				0

		200		3		31.2±0.2				116.4±15.9		1		5		2		33.4±0.3		6.6±2.5		1				10		3		35.82±0.045		3.0±0.1				1

														5		2		35.1±0.6		1.5±0.7		1				10		2		37.16±0.02		0.8±0.6				1

		0		0		0		STD				STD		5		1		33.6		4.4±2.3		1				10		0		und		0				0

		5		2 (+39.4)		37.5685119629		1.7703511715		1.8753767014		1.7496039867		0		0		0		0		0				20		2		36.97±0.81		1.1±0.6				1

		5		3		36.3820457458		0.9465141892		3.0741055012		1.4996755123		200		3		30.3±0.2		209.5±26.6		1		done 2 replicates/reaction		20		1		37.66		0.8				1

		5		3		35.2066802979		0.1737664044		5.8947591782		0.6568087339		200		3		29.9±0.3		274.3±54.1		1				20		3		36.47±0.76		2.05±1.1				1

		5		1		37.5532341003				1.3010444641				200		3		30.4±0.2		201.7±27.1		1				200		3		32.78±0.86		30.6±19.9				1

		10		0										200		3		30.7±0.04		160.0±4.5		1				200		3		32.67±0.95		34.3±25.7				1

		10		3		33.8384284973		0.2668001354		14.2910461426		2.3416900635														200		3		33.26±0.44		19.5±5.9				1

		10		3		35.3739967346		0.360201925		5.3687148094		1.1675314903		0		0				STD		DID NTO WORK STANDARD		11-Jan-17		0		0		und		0				0

		10		3		34.3486175537		0.3707489967		10.3856153488		2.3155126572		5		3		36.1876068115		1.0246175528						10		3		36.1±1.23		7.3±4.2				1

														5		2		36.3536148071		0.0611095577						10		3		35.1±0.2		12.0±1.2				1

		INDONESIA AT 5 OOCYST=100%, 10 OOCYSTS												5		3		36.0312690735		0.2595155537						10		0		und		0				0

														5		1		36.6278114319								10		3		35.7±0.07		7.9±0.4				1

														10		3		35.6069374084		1.5369794369						10		3		37.0±0.6		3.6±1.4				1

														10		2		36.0325431824		0.012526718						10		3		35.5±0.7		9.4±4.5				1

														10		2		34.7187843323		0.442438066				not in table		10		3		36.0±0.5		6.8±2.2				1

														10		3		34.644618988		0.8000325561						10		0		39.5		0.8				0

																										20		3		37.4±0.38		2.7±0.6				1

																										20		3		35.8±0.6		7.7±3.3				1

																										20		3		35.8±0.6		7.8±2.5				1

																										20		3		35.3±0.25		10.2±1.6				1

																										20		3		36.3±0.6		5.7±2.2				1

																										20		1		36.3		5.4				1

																										20		3		34.08±0.2		22.5±2.7				1

																										200		3		31.5±0.2		117.1±14.7				1

																										200		3		32.2±0.4		77.9±19.7				1

																										200		3		33.3±0.3		36.1±6.4				1

																										200		3		32.05±0.2		82.7±9.9				1

																										200		3		31.9±0.2		92.9±13.1				1

																								not in table		5		2		35.8±0.8		7.9±4.1				1

																										5		2		36.3±1.3		6.3±1.7				1

																								not in table		5		1		37.4		2.7				1

																										5		2		37.0±1.1		2.1±1.4				1

																										5		2		36.9±0.5		2.2±0.6				1

																										5		1		35.5		2.1±2.9				1

																										5		0		38.4		0.7				0

																										5		2		37.2±1.1		1.3±1.4				1

																										5		0				0				0

																										5		0				0				0

																										5		0				0				0

																										5		0				0				0





		INDONESIA

		10 oocysts		copies/2ul								20 oocysts										200 oocysts												5 oocysts

		carrots		3								carrots		1.1								carrots		30.6								no table		carrots		7.9

				0.8										0.8										34.3												6.3

				7.3										2.05										19.5								no table				2.7

				12										2.7										117												2.1

				0										7.7										77.9												2.2

				7.9										7.8										36.1												2.1

				3.6										10.2										82.7												0.7

				9.4										5.7										92.9												1.3

		no table		6.8										5.4																						0

				0.8										22.5																						0

		mean		5.16		4.0999186984		stdev						6.595		6.4158852338								61.375		35.633641809										0

		% of seeding recovery		51.6										32.975										30.6875												0

																																				2.1083333333		2.5564386924

																																				42.1666666667

																																								new mix

		cilantro		0.7										1.9										79.4												3.4				3.8

				1.1										3										41												6.6				4

				3.4										3.5										64.2												1.5				1.3

				1.7										4.8																						4.4				3.5

		mean		1.725		1.1898879499								3.3		1.2027745702								61.5333333333		19.3383901433										3.975		2.1234798484		3.15		1.2503332889

		% of seeding recovery		17.25										16.5										30.7666666667												79.5				63

		raspberries		1.9										5.4										20.8												0.8				0.6

				4.8										7.3										59.3												6.45				3

				1										9										34.2												6.31				1.3

				0										4.5																						2.2				2

		mean		1.925		2.0678088242								6.55		2.00748599								38.1		19.5440528039										3.94		2.8754246063		1.725		1.0242883709

		% of seeding recovery		19.25										32.75										19.05												78.8				34.5





		NEPAL OOCYSTS		Raspberries								cilantro										carrots (25 g)

		No oocysts seeded		No positive replicates		Ct values (Mean+- SD)		% positive total samples/seeding				No oocysts seeded		Number positive replicates		Ct values (Mean+- SD)		% positive total samples/seeding		NEPAL		No oocysts seeded		No positive replicates		Ct values (Mean+- SD)						MEAN CT VALUE BY SEEDING		STDEV SEEDING

		10		1		37.6		45.4545454545				10		0		40		18.75				10		0		40		27.2727272727				10 OOCYSTS

		10		0		38.82						10		0		38.48						10		0		40						39.2945454545		1.2392849845

		10		1		37.73						10		0		40						10		0		40						200 OOCYSTS

		10		1		37.38						10		0		40						10		0		40						36.3436363636		1.0130870913

		10		0		38.7						10		1		37.6						10		1		37.95						MEAN REPLICATES POS/SEEDING

		10		0		40						10		2		37.52						10		1		37.55						10 OOCYSTS

		10		0		38.1						10		1		37.84						10		1		36.74						0.2727272727		0.4670993665

		10		0		39.29						10		0		40						10		0		40						200 OOCYSTS

		10		0		38.36						10		0		40						10		0		40						2.2727272727		0.9045340337

		10		1		35.95						10		0		40						10		0		40

		10		1		36.14						10		0		38.48						10		0		40

		200		3		34.89		100				10		0		40						20		2		37

		200		3		35.58						10		0		38.73						20		2		36.9				NEPAL VERSUS INDONESIA

		200		3		33.9						10		0		38.49						20		2		36.15				CARROTS CT VALUES		T TEST		SIGNIFICANT

		200		3		34.47						10		0		40						20		0		40.2				10 OOCYSTS		0.0037928714

		200		3		35.11						10		0		38.31						20		0		38.7				NEPAL VERSUS INDONESIA

		200		3		33.6						200		3		34.96		100				20		1		37.8

		200		3		33.3						200		3		35.11						20		1		37.5

		200		3		36.6						200		3		35.04						20		1		37.5				200 OOCYSTS		0.0000000336		SIGNIFICANT

		200		3		35.76						200		3		32.69						20		0		39.97

												200		3		34.48						20		0		40				20 oocysts		0.0006641121		SIGNIFICANT

		MEAN CT VALUE BY SEEDING		STDEV SEEDING								200		3		35.08						20		1		37.4

		10 OOCYSTS										200		3		34.93						20		0		40				5 oocysts		only in Indonesia

		38.0063636364		1.2347086517								200		3		34.12						20		0		40

		200 OOCYSTS										200		3		32.95						50		1		37.7				carrots replicate values

		34.8011111111		1.0887543851								200		3		32.9						50		1		36				10 oocysts		0.0004927498		SIGNIFICANT

		MEAN REPLICATES POS/SEEDING																				50		3		34.1				20 oocysts		0.0000758932		SIGNIFICANT

		10 OOCYSTS										MEAN CT VALUE BY SEEDING		STDEV SEEDING								50		0		39.8				200 oocysts		0.0375251816		SIGNIFICANT

		0.4545454545		0.5222329679								10 OOCYSTS										50		0		38.3

		200 OOCYSTS										39.090625		0.9904374034								200		1		35.5		100

		3		0								200 OOCYSTS										200		1		37.9

												34.226		1.0016231272								200		1		36.5

		INDONESIA								copies/2ul		MEAN REPLICATES POS/SEEDING										200		3		35.38				NEPAL CILANTRO VERSUS RASPBERRIES AND CARROTS

		5		2		37.8		done 2 replicates/reaction		0.8		10 OOCYSTS										200		2		36.59				variance-ANOVA 10 OOCYSTS

		5		2		34.9				6.45		0.25		0.5773502692								200		3		37.5

		5		2		34.9				6.3		200 OOCYSTS										200		2		37.3

		5		1		36.4				2.2		3		0								200		3		35.9

		5		2		37.5685119629		75		1.9		5		2		33.6		3.4				200		3		35.81

		5		3		36.3820457458				4.8		5		2		33.4		6.6				200		3		34.57

		5		3		35.2066802979				1		5		2		35.1		1.5				200		3		36.83

		5		1		37.5532341003				0		5		1		33.6		4.4				400		3		32.3

		10		2		37.4				5.4		5		3		36.1876068115						400		3		33

		10		3		34.5				7.3		5		2		36.3536148071						400		3		31.1

		10		2		36.7				9		5		3		36.0312690735

		10		0		40				4.5		5		1		36.6278114319						MEAN CT VALUE BY SEEDING		STDEV SEEDING

		10		0		40		90		20.8		10		3		36.9		0.7				10 OOCYSTS

		10		3		33.8384284973				59.3		10		3		36.7		1.1				39.2945454545		1.2392849845

		10		3		35.3739967346				34.2		10		1		36.91		3.4				200 OOCYSTS

		10		3		34.3486175537				48.7		10		2		35.5		1.7				36.3436363636		1.0130870913

		20		3		34.38				335.2		10		3		35.6069374084		1.9				MEAN REPLICATES POS/SEEDING

		20		3		34				56.7		10		2		36.0325431824		3				10 OOCYSTS

		20		3		33.8				116.4		10		2		34.7187843323		3.5				0.2727272727		0.4670993665

		20		3		34.58						10		3		34.644618988		4.8				200 OOCYSTS

		200		3		33.68						20		2		37		79.4				2.2727272727		0.9045340337				copies/2ul reaction

		200		3		31.31						20		3		35.1		201.7		INDONESIA												% RECOVERY

		200		3		32						20		3		35		160				5		2		35.8		7.9				58.3333333333

		200		3		32.5						20		3		34.5						5		2		36.3		6.3

		200		3		29.6						200		3		30.94						5		1		37.4		2.7

		200		3		32.3						200		3		31.81						5		2		37		2.1

		200		3		31.2						200		3		31.23						5		2		36.9		2.2

												200		3		30.3						5		1		35.5		2.1

												200		3		29.9						5		0		38.4		0.7

												200		3		30.4						5		2		37.2		1.3

												200		3		30.7						5		0		40		0

		MEAN CT VALUE BY SEEDING		STDEV SEEDING								MEAN CT VALUE BY SEEDING		STDEV SEEDING								5		0		40		0

		5 oocysts										5 oocysts										5		0		40		0

		36.3388090134		1.2276428442								35.1125377655		1.380716737								5		0		40		0

		10 OOCYSTS										10 OOCYSTS										10		3		35.82		3

		36.5201303482		2.4590082438								35.8766104889		0.9173275442								10		2		37.16		0.8

		200 OOCYSTS										200 OOCYSTS										10		0		40		0

		31.7985714286		1.275048085								30.7542857143		0.637700482								10		3		36.1		7.3

		MEAN REPLICATES POS/SEEDING										MEAN REPLICATES POS/SEEDING										10		3		35.1		12

		5  OOCYSTS										5  OOCYSTS										10		0		40		0

		2		0.755928946								2		0.755928946								10		3		35.7		7.9

		10 OOCYSTS										10 OOCYSTS										10		3		37		3.6

		2		1.3093073414								2.375		0.7440238091								10		3		35.5		9.4

		200 OOCYSTS										200 OOCYSTS										10		3		36		6.8

		3		0								3		0								10		0		39.5		0.8

																						20		2		36.97		1.1

																						20		1		37.66		0.8

		NEPAL VERSUS INDONESIA										NEPAL VERSUS INDONESIA										20		3		36.47		2.05

		RASPBERRIES CT VALUES		T TEST		SIGNIFICANT						CILANTRO CT VALUES		T TEST		SIGNIFICANT						20		3		37.4		2.7

		10 OOCYSTS		0.1002749782								10 OOCYSTS		0.000000118								20		3		35.8		7.7

		200 OOCYSTS		0.0001669556								200 OOCYSTS		0.0000007895								20		3		35.8		7.8

										ct values												20		3		35.3		10.2

		NEPAL VERSUS INDONESIA						ns				NEPAL VERSUS INDONESIA										20		3		36.3		5.7

		RASPBERRIES REPLICATES VALUES		T TEST		SIGNIFICANT						CILANTRO REPLICATES VALUES		T TEST		SIGNIFICANT						20		1		36.3		5.4

		10 OOCYSTS		0.0023400683								10 OOCYSTS		0.0000001046								20		3		34.08		22.5

		200 OOCYSTS		0		NS						200 OOCYSTS		0		NS						200		3		32.78		30.6				100

																						200		3		32.67		34.3

		NEPAL																				200		3		33.26		19.5

				CILANTRO VERSUS RASPBERRIES NEPAL								CILANTRO VERSUS CARROTS NEPAL										200		3		31.5		117.1

		ct values		10 OOCYSTS		0.018130088						10 OOCYSTS		0.6391219265		ns						200		3		32.2		77.9

				200 OOCYSTS		0.2467957533						200 OOCYSTS		0.000121779		CARROTS LOWER CTS						200		3		33.3		36.1

										replicate number												200		3		32.05		82.7

								all same														200		3		31.9		92.9

				RASPBERRIES VERSUS CARROTS NEPAL

		ct values		10 OOCYSTS		0.0240086626																MEAN CT VALUE BY SEEDING		STDEV SEEDING

				200 OOCYSTS		0.0041921073		significant in replicat at 200 oocysts even in 100% samples positive														5 oocysts

																						37.875		1.7363100896

				CILANTRO VERSUS RASPBERRIES NEPAL								CILANTRO VERSUS CARROTS NEPAL										10 OOCYSTS

		replicate number		10 OOCYSTS		0.3565458142						10 OOCYSTS		0.9146523847								37.08		1.8696951623

				200 OOCYSTS		0						200 OOCYSTS		0.020126522		significant in replicat at 200 oocysts even in 100% samples positive						200 OOCYSTS

																						32.4575		0.6505986254

				RASPBERRIES VERSUS CARROTS NEPAL																		MEAN REPLICATES POS/SEEDING

				10 OOCYSTS		0.3996241724		NS		ct values												5  OOCYSTS

				200 OOCYSTS		0.0274268678		TREND														1		0.9534625892

								SIGNIFICANT														10 OOCYSTS

																						2.0909090909		1.3751033019

																						200 OOCYSTS

																						3		0

		Indonesia						ns

				CILANTRO VERSUS RASPBERRIES INDOI				NS				CILANTRO VERSUS CARROTS iNDO

		ct values		10 OOCYSTS		0.4993338669		TREND NS				10 OOCYSTS		0.1130786258		ns

				200 OOCYSTS		0.0765045016						200 OOCYSTS		0.0002020511		VERY SIGNIFICANT

				5 OOCYSTS		0.0814721551		NS		replicate number		5 OOCSYST		0.0014169834		VERY SIGNIFICANT

								all same

								SAME

				RASPBERRIES VERSUS CARROTS INDO

		ct values		10 OOCYSTS		0.5793841825		NS

				200 OOCYSTS		0.5608930162

				5 OOCYSTS		0.0445311748		NS

				CILANTRO VERSUS RASPBERRIES INDO								CILANTRO VERSUS CARROTS INDO

		replicate number		10 OOCYSTS		0.4927854425						10 OOCYSTS		0.6042440428		NS

				200 OOCYSTS		NS						200 OOCYSTS		NS

				5 OOCYSTS		1						5 OOCTYSTS		0.0230503895		ns

				RASPBERRIES VERSUS CARROTS INDO

				10 OOCYSTS		0.8863420664

				200 OOCYSTS		NS

				5 OOCYSTS		0.0230503895





		INDONESIA				25 g						50 grm with 10 oocysts: 36.1, 40.7, 35.3								similar range to 25 g				copies:		1.7462972403		1.6765786409

		No oocysts seeded		No positive replicates		Ct values (Mean+- SD)		close to pos		copies /2ul DNA		stdev copies				IAC if MLV		stde iac		VERY SMALL PELLETS IN SET 1 AND PARTICULARLY IN 3 (SEE PHOTOS)

		0		0												25.81		0.04

		5		0												25.95		0.15

		5		0												26.06		0.1

		5		0												25.79		0.1

		5		0												25.69		0.03

		10		3		34.96±0.7				4.8904681206		2.7920506001				25.92		0.06

		10		2		37.7±0.3				0.5111954808		0.1157338098				25.81		0.15

		10		0						1.5236513615		2.1447079182				25.62		0.08

		10		1		35.4		43		3.0401887894						25.81		0.12

		200		2		34.6±0.4				6.0424551964		1.750418663		low recovery		25.68		0.07

		200		3		33.0±0.2				21.7484493256		4.1911168098				25.64		0.13

		200		3		33.6±0.6				14.2551956177		7.6449217796				25.57		0.28

		0		0												26.99		0.12

		5		2		37.1±0.5				0.8108482361		0.3228524327				26.82		0.17

		5		2		37.1±0.2				0.7816340327		0.1113020703				27.63		0.32

		5		0												26.3		0.09

		5		3		37.0±0.6				0.9196086526		0.38271299				26.49		0.11

		10		3		35.6±0.5				2.6920337677		0.9354568124				26.52		0.22

		10		0												26.68		0.18

		10		3		33.9±0.2				9.2659749985		1.8354870081				25.2		0.14

		10		3		35.5±0.3				2.7460343838		0.6315577626				25.92		0.22

		200		3		32.8±0.2				22.3097896576		3.6484291553				25.3		0.17

		200		3		31.6±0.2				54.2442932129		10.1064329147				25.46		0.07

		200		3		31.5±0.3				59.2951927185		12.7425489426				25.95		0.1

		0		0		0										25.12		0.27

		5		1		37.6		38.3		1.0278331041		0.3351860046				25.34		0.24

		5		0		0				0		0				25.35		0.31

		5		2		36.6±1.3				2.7832326889		2.1105556488				25.07		0.08

		10		0												25.1		0.12

		10		1		37.22				1.6097887754						25.12		0.18

		10		0												25.25		0.25

		200		3		32.5±0.03				34.3594322205		0.785533905				25.06		0.15

		200		3		32.9±0.2				25.089630127		3.122897625				25.05		0.12

		200		3		35.2±0.9				6.6074280739		3.3259952068				25.33		0.09

		200		3		33.6±0.45				16.7403488159		4.5374994278				25.33		0.13





		indonesia oocysts

						oocysts		replicates		ct value		stdev		quantity		stde quantity		total recovered (67.1ul DNA)				IAC -if MLV		stde iac		pos-neg

		parsley		Indonesia		0		0		und								0				25.31		0.19		0

		parsley		Indonesia		5		3		37.3		1.28		2.01		1.64		134.871				25.42		0.23		1

		parsley		Indonesia		5		3		36.6		0.75		2.85		1.31		191.235				25.86		0.25		1

		parsley		Indonesia		5		2		37		0.68		2.04		0.89		136.884				25.34		0.07		1

		parsley		Indonesia		5		3		36.6		1.66		3.5		2.4		234.85				25.08		0.2		1

		parsley		Indonesia		10		3		33.9		0.48		15.6		4.9		1046.76				25.3		0.02		1

		parsley		Indonesia		10		3		35.8		0.87		4.7		2.6		315.37				25.12		0.03		1

		parsley		Indonesia		10		2		34.8		0.2		8.3		1.1		556.93				24.67		0.12		1

		parsley		Indonesia		10		3		34.3		0.45		11.8		3.4		791.78				25.06		0.4		1

		parsley		Indonesia		200		3		30.92		0.06		111.8		4.4		7501.78				25.07		0.26		1

		parsley		Indonesia		200		3		30.4		0.12		160.5		12.9		10769.55				25.01		0.2		1

		parsley		Indonesia		200		3		30.7		0.4		127.4		33.9		8548.54				24.65		0.19		1

		parsley		Indonesia		0		0														24.69		0.31		0

		parsley		Indonesia		5		2		35.8		1.14		4.59		3.22						24.83		0.21		1

		parsley		Indonesia		5		2		37.29		0.21		1.45		0.2						25.4		0.17		0

		parsley		Indonesia		5		3		36.9		1.26		2.51		2.28						24.94		0.04		1

		parsley		Indonesia		10		3		36.69		0.92		2.5		1.64						24.69		0.15		1

		parsley		Indonesia		10		3		35.25		0.27		5.8		1.04						24.68		0.26		1

		parsley		Indonesia		10		1		37.04		0.9		1.19								24.59		0.44		1

		parsley		Indonesia		200		3		30.3		0.13		157.9		13.6						24.5		0.06		1

		parsley		Indonesia		200		3		30.36		0.16		152.1		16.3						24.6		0.16		1

		parsley		Indonesia		200		3		30.28		0.27		162.1		30.46						24.81		0.19		1

		parsley		Indonesia		200		3		30.09		0.16		182.6		19.36						24.47		0.016		1

		parsley		Indonesia		200		3		30.53		0.23		136.1		20.7						24.5		0.19		1

		parsley		Indonesia		200		3		31.03		1.46		124.7		82.1						24.1		0.28		1

		parsley		Indonesia		0		0		0				0				0				24.8		0.07		0

		parsley		Indonesia		5		0		und				0				0				25.58		0.27		0

		parsley		Indonesia		5		0		und				0				0				25.35		0.24		0

		parsley		Indonesia		5		1		37.46				1.6				107.36				26.46		0.14		1

		parsley		Indonesia		10		3		34.52		0.1		10.61		0.6		711.931				25.25		0.067		1

		parsley		Indonesia		10		0		und				0				0				24.98		0.15		0

		parsley		Indonesia		10		3		35.46		1.63		7.75		5.21		520.025				25.28		0.17		1





		type of produce		isolate used		oocyst number		number positive replicates (of 3)		mean ct value (triplicates) if 0 NA		std dev ct values		mean copy number (triplicate)		stde quantity		total quantity		IAC if needed		std IAC		pos-neg

		basil		Indonesia		0		0										0		26.1		0.23		0

		basil		Indonesia		5		3		36.2		1.28		3.66		3.047		245.586		25.87		0.38		1

		basil		Indonesia		5		1		37.4				0.97				65.087		26		0.267		1

		basil		Indonesia		5		0										0		25.82		0.15		0

		basil		Indonesia		5		3		36.5		1.29		3		2.03		201.3		25.65		0.24		1

		basil		Indonesia		10		3		36.1		0.6		2.75		1.27		184.525		25.76		0.13		1

		basil		Indonesia		10		3		32.9		1.96		49.95		66.87		3351.645		25.84		0.21		1

		basil		Indonesia		10		3		35		0.78		6.16		2.083		413.336		25.58		0.17		1

		basil		Indonesia		10		3		34.15		0.24		10.41		1.77		698.511		25.44		0.23		1

		basil		Indonesia		200		3		30.7		0.08		122.4		7.5		8213.04		25.45		0.23		1

		basil		Indonesia		200		3		30.83		0.004		111.7		0.39		7495.07		25.88		0.25		1

		basil		Indonesia		200		3		30.89		0.16		107.1		11.64		7186.41		25.68		0.19		1

		basil		Indonesia		0		0										0		25.4		0.1		0

		basil		Indonesia		5		0		39.2								0		25.5		0.8		0

		basil		Indonesia		5		3		35.6		0.6		3.9		1.7		261.69		25.8		0.05		1

		basil		Indonesia		5		2		37.04		0.7		1.4		0.68		93.94		25.2		0.2		1

		basil		Indonesia		5		2		35.4		0.1		4.2		0.3		281.82		25.2		0.7		1

		basil		Indonesia		10		3		35.9		1.33		3.85		2.6		258.335		25.1		0.3		1

		basil		Indonesia		10		3		35.2		0.2		5.1		0.7		342.21		26.4		0.4		1

		basil		Indonesia		10		3		36.13		1.2		3.2		2.2		214.72		25.8		0.9		1

		basil		Indonesia		10		3		35.6		0.7		3.9		1.95		261.69		26.4		0.8		1

		basil		Indonesia		200		3		30.5		0.4		147		35.2		9863.7		27.1		0.2		1

		basil		Indonesia		200		3		32.7		0.2		29.2		3.6		1959.32		27.2		0.5		1

		basil		Indonesia		200		3		30		0.1		209.9		9.7		14084.29		24.9		0.1		1

		basil		Indonesia		0

		basil		Indonesia		5		3		34.68		0.65		7.16		1.99		480.436		25.59		0.25		1		not in report table

		basil		Indonesia		5		2		35.94		0.56		3.92		1.02		263.032		25.59		0.6		1

		basil		Indonesia		5		0						0		0		0		25.62		0.91		0

		basil		Indonesia		10		3		35.12		0.36		5.65		0.98		379.115		25.41		0.05		1

		basil		Indonesia		10		3		34.15		0.51		9.1		2.3		610.61		25.5		0.19		1

		basil		Indonesia		10		3		35.03		0.87		6.2		2.2		416.02		26.68		0.35		1		not in report table

		basil		Indonesia		200		3		31.96		0.39		25.06		4.61		1681.526		26.17		0.03		1

		basil		Indonesia		200		3		31.02		0.04		38.5		0.77		2583.35		26.25		0.22		1

		basil		Indonesia		200		3		30.1		0		41.5		30.36		2784.65		25.83		1.09		1

		basil		Indonesia		200		3		35.13		0.46		19.8		24.5		1328.58		24.66		0.34		1
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CARROTS-MATRIX EXTENSION

No. of
Matrix Oocysts Samples No. of samples positive
(Indonesia) seeded tested by qPCR:
Shredded 0 8 0 0%
Carrots (25
5 10 5 50.0%
grams)
20 10 10 100.0%
200 8 8 100.0%

Disclaimer: This is a scientific presentation. Questions about
compliance and enforcement will not be answered by the speakers.
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Matrix extension in carrots versus MLV results

No. of
Positi
Matrix Oocysts | Samples No. of samples . ostive
(Indonesia) | seeded tested ositive by qPCR: Seeding samples
P ya ’ Matrix Level (80 tested) | % positives
0 0 0.0%
Shredded 0 8 0 0% . 5 25 31.3%
cilantro
10 64 80.0%
Carrots = i@ 5 | soew 200 80 100.0%
(25 grams) 0 0 0.0%
10 10 7 70.0% raspberries > 40 50.0%
0 10 72 90.0%
200 80 100.0%
20 10 10 100.0%
200 8 8 100.0%

Technique approved for regulatory use on carrots by MMVS in February 2017

Disclaimer: This is a scientific presentation. Questions about compliance and enforcement will not be answered by the
www.fda.gov speakers.
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FRESH HERBS MATRIX EXTENSIONS:
BASIL AND PARSLEY

The FDA planned a surveillance sampling for 2018 to determine the prevalence of C. cayetanensis,
Salmonella and E. coli in cilantro, basil and parsley.

LS. FODD & DRUG

Microbiological Surveillance Sampling: FY18-19
Fresh Herbs (Cilantro, Basil & Parsley) and
Processed Avocado and Guacamole

Assignments
BASIL:
1999. Outbreak in Missouri. Leftovers of chicken Outbreak of Cyclosporiasis Associated with Basil
pasta salad with basil. Microscopy and PCR positive. in Missouri in 1999

2019: 241 cases in 11 states

PARSLEY: Not linked to C. cayetanensis outbreaks in
USA

www.fda.gov Disclaimer: This is a scientific presentation. Questions about compliance and enforcement will not be answered by the speaker s.
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0 0 Und 24.840.15
D . . 0 0 Und 25.3£0.2
arsley-Matrix extension : :
0 0 Und 24.840.1
0 0 Und 24.740.1
0 0 Und 287401
No. of 0 0 Und 24.740.3
0 0 Und 24.4%0.03
Matrix Oocysts Samples No. of samples 5 3 37.3:1.3 25.4£0.2
seeded tested positive by qPCR: 5 3 36.6£0.7 25.90.2
5 2 37.0£0.7 25.30.1
5 3 36.6+1.7 25.140.2
5 2 35.8+1.1 24.8+0.2
Parsley 0 8 0 0% 5 2 37.320.2 25.440.2
5 3 36.9+1.3 25.040.05
(25 5 0 Und 25.620.3
5 10 8 80.0% 5 0 Und 25.4£0.2
5 1 375 26.5£0.1
Clilis) 3 33905
3 309
3 zas:02
L 3| 34304
200 10 10 100.0% 3 36709
s 323
1 30 246:04

Technique approved
for regulatory use on
parsley in June 2017

Disclaimer: This is a scientific presentation. Questions about 00 3
www.fda.gov compliance and enforcement will not be answered by the speakers. o0 3



Bagged pre-cut romaine lettuce salad

I\/Iatrlx Extension Study

Regulatory positive sample in July 2018 in
unused romaine/carrot mix (FDA ORA lab)

No. of
Matrix Oocysts Samples No. of samples positive
seeded tested by gPCR:
Bagged pre-cut 0 8 0%
romaine Lettuce 5 10 80.0%
(25 grams)
200 8 100.0%

www.fda.gov

Mixed bagged salads

Lettuce and mesclun salad mix:
1997: USA, Florida

2002: Germany

2013: USA (2 states) 161 cases
2018: USA (16 states) 511 lab
confirmed cases linked to a fast food
restaurant chain.

2019: clusters of illness (no number)

DISPATCHES

Technique
approved for
regulatory use on
romaine lettuce
in 2018

Cyclosporiasis
Outbreak in Germany !
Associated with

the Consumption .

of Salad

Peter C. Doller,* Karl Dietrich,t Norbert Filipp,t
Stefan Brockmann,t Caroline Dreweck,} 1
Reinhard Vonthein,§ Christiane Wagner-Wiening,{
and Albrecht Wiedenmann{

Disclaimer: This is a scientific presentation. Questions about
compliance and enforcement will not be answered by the speakers.



Validation in different fresh berries

Matrix No. oocysts Mean Mean 18S % recovery
inoculated C rRNA
(copies/react
ion)
Blackberries 5 36.9+0.7 2.8+1.5 30.6+28.5
10 35.9+1.0 5.7+3.2 39.5+27.2
200 32.1+0.4 65.5+20.4 25.1+7.8
Strawberries 5 37.0+0.7 2.3+1.2 25.0+23.2
10 36.9+0.5 2.7+1.1 20.4+8.4
200 32.60.5 52.41+21.9 20.1+8.4
Blueberries 5 37.0£0.5 2.8+1.0 34.0+22.1
10 36.8+0.6 3.6+1.7 24.7+15.1
200 32.7+0.3 52.1+13.22 20.045.1
Raspberries 5 37.1+0.7 3.0£2.0 20.3+17.6
10 35.4+1.2 4.7+3.7 39.7+23.9
200 32.2+0.9 56.0+32.8 21.5+12.6
Fresh mixed 5 37.610.5 1.4+0.4 19.949.3
berries 10 36.3+0.9 4.0£2.5 30.8+19.2
200 32.740.6 49.7419.2 19.1+7.3

www.fda.gov

2020

Not significant differences in detection among berry types

Technique approved for regulatory use on blackberries by MMVS in February

CT Values

Ct Values for 200 Oocysts

34
33

32

on T
journal homepage: ww v.com/locate/fm .

Evaluation of the U.S. Food and Drug Administration validated molecular L)
method for detection of Cyclospora cayetanensis oocysts on fresh and frozen %%
berries

Disclaimer: This is a scientific presentation. Questions about compliance and enforcement will not be answered by the speaker

S.




The new validated method is appropriate for regulatory
detection of Cyclospora cayetanensis in:

» Leafy greens such as lettuces, cilantro, parsley and basil
» Soft fruit such as raspberries and blackberries

» Shredded carrots, cabbage. Whole vegetables such as
beans or peas

Gathering these scientific data is important as FDA
advances with the use of this method to estimate the
prevalence of C. cayetanensis in different produce and to
support outbreak investigations.

https://www.fda.gov/Food/FoodScienceResearch/LaboratoryMethods/ucm553445.htm

Disclaimer: This is a scientific presentation. Questions about compliance and enforcement will not be answered by the speaker s.
www.fda.gov


https://www.fda.gov/Food/FoodScienceResearch/LaboratoryMethods/ucm553445.htm

Method analysis in prepared dishes

» Cyclospora cayetanensis outbreaks are frequently associated with fresh
produce and prepared side dishes containing fresh produce and other

ingredients.

» The validated FDA method for detection of C. cayetanensis had not been evaluated for
use in prepared side dishes with multiple ingredients.

» Methods that are optimized for one food category may not perform well in
other food categories.

Examples:

- Coleslaw
- Mexican and Mediterranean dishes containing cilantro, basil and/or parsley

www.fda.gov Disclaimer: This is a scientific presentation. Questions about compliance and enforcement will not be answered by the speaker s.



Method modification for detection of Cyclospora cayetanensis in
coleslaw as a prepared dish

The use of a higher concentration of Alconox improves the recovery
of oocysts in coleslaw with dressing

Food Microbiology 76 (2018) 497-503
Contens lists available at ScienceDirect
Food Microbiology
journal homepage: www.elsevier.com/locate/fm 3

Evaluation of the U.S. Food and Drug Administration validated method for M)
detection of Cyclospora cayetanensis in high-risk fresh produce matrices and =%
a method modification for a prepared dish

ELSEVIER

Sonia Almeria”*, Alexandre J. da Silva’, Tyann Blessington”, Tami Craig Cloyd”,
Hediye Nese Cinar’, Mauricio Durigan”, Helen R. Murphy”

Disclaimer: This is a scientific presentation. Questions about compliance and enforcement will not be answered by the speaker s.

www.fda.gov
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Pico de gallo/salsa with cilantro: Method Modification in washing
procedure

o oF The results highlight the importance of
' Oocysts | o (1) No. _Of samples evaluating the performance characteristics of
Matrix | 2oq | 2TPIeS [positive by gPCR the BAM Chapter 19b method in different
tested (%) .
food matrices to support outbreak
0 3 0 0% investigations.
Pico gallo 5 11 9 81.8%
25 grams 10 12 12 100%
200 11 11 |100.0%

www.fda.gov Disclaimer: This is a scientific presentation. Questions about compliance and enforcement will not be answered by the speaker s.
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University of Maryland JIFSAN interns working on
this project:

Angela Assurian

Alicia Shipley

OARSA Parasitology team:

Alex da Silva
Nese Cinar
Mauricio Durigan
Gopal Gopinath
Laura Ewing
Helen Murphy
Joyce Njoroge
Emma Patregnani

Disclaimer: This is a scientific presentation. Questions about compliance and enforcement will not be answered by the speaker

S.
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