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Technical Support Director

Alex Eads is the Technical Support Director at Agdia, Inc. and leads the team that responds to technical
customer questions, documentation support, and assay troubleshooting. He maintains the product webpages,
validation reports, and instructional documentation. His goal is to help customers reach their diagnostic testing

goals by providing excellent, data-driven, product support. He is an alumnus of Purdue University. In his free
time, he loves traveling and camping with his wife and two children and playing music at his church.

1(574) 264-2014 // alex.eads@agdia.com



Agdia History

Incorporated September 1981

Started with Potato virus assays

Potato virus X

“Validated” to the customer needs and

‘requirements” of the day
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Customer Trends

Customers inquiries

Requests began in 2018

Testing Laboratories
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0 agdia" Agdia Aac 14800 ELISA & ImmunoStrip Public Validation Report

Validation Results

B =5 1= T SR Aac
‘ " ~ 3 BaCTeria: e e e Acidovorax citrulli
| t | V | d t n R rt FOPEEIY: comreeeeeeeeeeeeseeeeeseeeeseeneereeseeseneeean Acidovorax avenae subsp. Citrulli
n I I a a I a I O e p O S Common Name: Watermelon fruit blotch
Symptoms: Necrotic spots on cotyledons and leaves
Tissue specificity ... Use symptomatic tissue
Detection methods: ELISA, ImmunoStrip
Hosts: .. Watermelon, melon, squash, pumpkin, muskmelon
SPrEad DY e ————— Infected seed
ELISA:
Sensitivity: 1.6 x 10° - 6.2 x 107 cells/ml CFU/ml range was lowest positive with four pure
 Created on-demand by customer corres ; p "
Specificity:
No cross reactions were seen with plant pathogens: Acidovorax avenae pv. avenae,
re q U e St Agrobacter?um tl.Jmefaciens, Agrgbac’cerium rad.iobacter, .Ag.robacte.rium rhizgggn.es,
Agrobacterium vitas, Burkholderia glumae, Clavibacter michiganensis subsp. insidiosus,

Clavibacter michiganensis subsp. michiganensis, Clavibacter michiganensis subsp. nebraskensis,
Clavibacter michiganensis subsp. sepedonicus, Clavibacter michiganensis subsp. tessellarius,
3 Curtobacterium flaccumfaciens subsp. poinsettiae, Dickeya chrysanthemi, Erwinia amylovora,

() \/\/ h at tO | n C | U d e? Erwinia tracheiphila, Pantoea agglomerans, Pantoea stewartii, Pectobacterium atroseptica,

g Pectobacterium carotovora subsp. carotovora, Pseudomonas fuscovaginae, Pseudomanas
savastanoi pv. glycineae, Pseudomonas savastanoi pv. phaseolicola, Pseudomaonas syringae pv.
syringae, Pseudomaonas syringae pv. tomato, Ralstonia solanacearum, Spiroplasma citri,
Stenotrophomonas maltophili, Xanthomanas albilineans, Xanthomonas arbaoricola pv.

o E P P O P I\/l 7/9 8 celebensis, Xanthomonas arbaricola pv. pruni, Xanthomonas axonopodis sp., Xanthomonas
axonopodis pv. begoniae, Xanthomonas axonopodis pv. citri, Xanthomonas axonopodis pv.
dieffenbachia, Xanthomonas axonopodis pv. phaseoli, Xanthomonas campestris sp.,
Xanthomonas campestris pv. armoraciae, Xanthomonas campestris pv. campestris,
Xanthomonas campestris pv. zinnae, Xanthomaonas citri pv. aurantifolii, Xanthomonas

([ ] | S O/TS /I 63 9 3 citromelo, Xanthomonas fragariae, Xanthomonas hortorum pv. pelargonii, Xanthomonas oryzae
pv. oryzae, Xanthomonas transluciens pv. transluciens, Xanthomonas vesicatoria, Xylella
fastidiosa
No cross reactions were seen with non-plant pathogens: Acinetobacter calcoaceticus,
Bacillus cereus, Bacillus subtilis, Escherichia coli, Pseudomonas aeruginosa, Pseudomonas
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Initial Validation Reports

« Quantity of data is variable

e Historical data

0 agdia‘" Aac Validation Results

fluorescens, Pseudomonas putida, Serratia marcescens, Staphlococcus aureus, Streptococcus
faecalis

ImmunoStrips:

Sensitivity: 4 x 10° CFU/ml with lowest positive culture

Specificity:

No cross reactions were seen with plant pathogens: Clavibacter michiganensis subsp.
insidiosus, Clavibacter michiganensis subsp. michiganensis, Clavibacter michiganensis subsp.
nebraskensis, Clavibacter michiganensis subsp. sepedonicus, Clavibacter michiganensis subsp.
tessellarius, Curtobacterium flaccumfaciens subsp. poinsettia, Erwinia carotovora,
Pseudomaonas syringae subsp. syringae, Pseudomonas syringae subsp. tomato, Ralstonia
solanacearum, Xanthomonas campestris subsp. armoraciae, Xanthomonas axonopodis pv.
dieffenbacchiae, Xanthomonas vesicatoria

Growth Conditions

[Wedia [GoloryMorphology ]

*preferred plating medium

Printed: 12/18/2015 9:43 AM Controlled document — Do not duplicate Page 2 of 2




Report Improvements

 Create reports for all assays

* |dentified categories to include

Validation Report: ELISA
SRA 62000 « Kalanchoe latent virus (KLV)

Test Characteristics

Test Name Kalanchoe latent virus Capture Antibody Polyclonal (rabbit)
Catalog Number 62000 Detection Antibody Polyclonal (rabbit)
Acronym KLV Format DAS-ELISA
Genus Carlavirus Diluents GEB/ECI

Sample Dilution 110

Summary

This ELISA test is a qualitative serological assay for the detection of Kalanchoe latent virus (KLV) in kalanchoes. KLV is a member of the
Carlavirus genus known for their flexuous rod-shaped virus particles.

Diagnostic Sensitivity Analytical Sensitivity

True Positives 15 Limit of Detection: 1:405 dilution of infected tissue (pathogen titer unknown)
Correct Diagnoses 15
Percent 100%

Analytical Specificity

Inclusivity:
This assay was designed to detect all strains and isolates of KLV. Fifteen distinct samples of KLV have been experimentally proven to be
detected including samples of KaV-1and KaV-2.

Exclusivity:
Cross-reacts With:

Fovetoown [ ]

Diagnostic Specificity

True Negatives 13
Correct Diagnoses 13
Percent 100%

Selectivity:
No Matrix Effect Observed With:

Kolanchoe leaves [ ]

Agdia, Inc.
52642 County Road 1
Elkhart, IN 46514 p2691
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AmplifyRP® XRT for Pram m |-|: DD
Validation Report p | y X T

Phytophthora ramorum
Pr No. XCS 93400

Test Characteristics

Test Name Phytophthora ramorum Test Label FAM-labeled target probe
Catalog Number 93400 Internal Control ROX-labeled control probe (endogenous)
. ° Acronym Pram Format XRT
Genus Phytophthora Diluents GEB2/PD1
Validation Reports Today

Summary
AmplifyRP XRT for Pram is a rapid DNA amplification and detection platform designed for testing ornamental plants for Phytophthora

ramorum. This kit includes lyophilized reaction pellets containing the necessary reagents to amplify Pram DNA and an endogenous DNA
control at a single operating temperature (42 °C).

Diagnostic Sensitivity Analytical Sensitivity

o e
® l\/l O re d a ta C O | | e Cte d d U rl n g True Positives 131 Limit of Detection: Approximately 1 fg/uL of plasmid DNA fragments

Correct Diagnoses 128 Limit of Detection: Approximately 100 fg/uL of whole genomic DNA fragments
Percent 977%

development

Analytical Specificity

Inclusivity:
Isolates and Geographic Regions Detected:

» Direct focus on validation requirements

Exclusivity:
Cross-reacts With:

e Filling the gaps where no plant pathogen T

Does Not Cross-react With:

: :
regu|atory requirements exist
:
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Post-release Validations

« New detections and new hosts
« Taxonomic changes

. Stability

Robustness

Planned deviation analysis:
No deviations from the user guide protocol were validated.

Stability:

T st eosenien | i sty verioon |
Fosvesampetigh | Pass | Wontong |
[Postve Samplo(igh) | Pass | Montomg |
[Postve Sampleiow) | Pass | Motomng |
[Postve Sampletio) | Pass | Montormg |
[PostveSamplotio) | Pass | Montomg |
[PostveSampleio) | Pass | Montomg |
NogmwSample | pam | ootormg |
NegnwSomple | Puss | Montomg |

Glossary

Diagnostic sensitivity*
Diagnostic specificity
Analytical sensitivity™
Analytical specificity:

Exclusivity®
Selectivity*
Repeatability’
Reproducibility®:

Robustness’:

Stability":

References:

The percentage of positive samples correctly identified in an experiment with known positive controls.

The percentage of negative samples correctly identified in an experiment with known negative controls.

The smallest amount of target that can be detected reliably (this is sometimes referred to as the ‘limit of detection’)
{comprises inclusivity and exclusivity)

The performance of a test with a range of target isolates covering genetic diversity, different geographical origin and/or hosts
associated with the target organism.

The performance of a test with a range of non-targets (e.g. cross-reaction with closely related organisms, contaminants)
The level of effect that matrices and relevant plant parts have on the performance of the assay.
The agreement between test replicates of the same sample tested by the same operator.

The ability of a test to provide consistent results when applied to aliquots of the same sample tested under different conditions
(e.g. time, users, equipment, location)

The extent to which varying test conditions {e.g. temperature, volume, change of buffers) affect the established test performance
values. May also be referred to as planned deviation analysis.

The performance of test reagents or controls over time.

'Groth-Helms, D., Rivera, Y., Martin, F. N., Arif, M., Sharma, P., Castlebury, L. A. (in press). Terminology and Guidelines for Diagnostic Assay Development and
Validation: Best Practices for Molecular Tests. PhyloFrontiers.

“Eads, A., Groth-Helms, D., Davenport, B., Cha, X,, Li, R, Walsh, C.,, Schuetz, K., (in press). The Commercial Validation of Three Tomato B Rugose Fruit
Virus Assays. PhytoFrontiers.

EPPO (2018) PM 7/76 (5) Use of EPPO Diagnostic Standards, EPPO Bulletin 48, 373 377.

Questions or Technical Support:

Phone: 800-622-4342 (toll-free) or 574-264-2014

Fax: 574-264-2153
E-mail: a i

AmplifyRP is a registered trademark of Agdia, Inc.
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Limitations

Reference materials

Time of the year

Foreign regulations

Cannabis

Lack of US Standardization




alitest

External Validations

« Multi-laboratory Ring Trial

« Agdia as a Participating Laboratory

« DAVN




APS DAVN : :

« National Institute of Food and
Agriculture (NIFA) Funded

 Diagnostic development and validation

 Tools for assay developers

 Prepare diagnostic assays for multi-

laboratory ring trials
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Agdia Benefits

« Open dialog with customers
 Customer needs and wants
* Newly emerging pathogens and/or

isolates




Thank you!

1(574) 264-2014 // alex.eads@agdia.com



