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Our proposed Pythium uncinulatum assays

 TaqMan real-time quantitative polymerase chain reaction (qPCR) Assay
 Recombinant Polymerase Amplification (RPA)

 Target a mitochondrial gene that is unique to Pythium uncinulatum
• Verified against 800 isolates encompassing 255 oomycetes with 133 Pythium spp.

mitochondrial genomes

 Could be used alone, or with our Pythium genus-specific TaqMan assay
 TaqMan qPCR assay will offer pathogen quantification capabilities
 RPA offers rapid in-field detection of the pathogen



Background on the technologies: TaqMan and RPA

 TaqMan real-time qPCR and RPA technologies use two primers and a fluorescently labelled 
probe to amplify a specific, and sometimes unique, region of DNA that can be used to 
identify an organism.

 For a reliable, validated, assay using either of these technologies, primers and probes must 
be tested on closely related organisms to ensure they are specific to the target.

 While designing and validating the two assays is very similar, both have their own use for 
diagnosticians in the field, and in the lab:

Metric TaqMan real-time qPCR RPA

Capable of field use? NO YES

Uses primers and probe for 
species specificity?

YES YES

Requires a DNA extraction? YES NO

Time to run? ~2 hours < 30 minutes

Can it quantify the pathogen? YES NO



Field deployable RPA assay

McCoy, A.G., et al 2020. Plants 9, 466. https://doi.org/10.3390/plants9040466



Limit of Detection – TaqMan qPCR assay

168F-325R/262P
DNA conc (ng) Average Ct

10 14.44
1 17.20

0.1 21.02
0.01 24.39

0.001 28.01
0.0001 32.81

0.00001 --
R2 = 0.9943



Isolate number Species Pythium clade Average Ct
C-INSO 2-15 Py. monospermum A 32.15*

AR_262.S.1.6.A Py. aphanidermatum A -
NDSO l 10-7 Py. adherens B -

AR_15.S.2.7.A Py. aff. torulosum B -
V-ARSO2 3-46 Py. angustatum B -
C-ARSO2 5-12 Py. catenulatum B -
C-MISO2 5-4 Py. contiguanum B -
CBS_220.94 Py. folliculosum B -
SDSO 7-31 Py. kashmirense B -
INSO 1-8A Py. lutarium B -
ILSO 5-49B Py. oopapillum B -

IASO 10.16.27 Py. torulosum B -
C-KSSO2 5-11 Py. acanthicum D -
C-MICO2 5-16 Py. oligandrum D -

MNSO 2-36 Py. minus E 37.21*
C-MISO2 1-11 Py. acrogynum E -
V-SDSO2 4-66 Py. carolinianum E -

ILSO 2-19B Py. longisporangium E -
CBS_112350 Py. ornacarpum E -
CBS_217.94 Py. radiosum E -
CBS_129728 Py. selbyi E 36.9
C-NDSO2 3-2 Py. caroliniarum E 43.64*
C-KSSO2 5-20 Py. longandrum E -
IASO 6-38.41R Py. attrantheridium F -
AR_127.S.2.3.A Py. irregulare F -
AR_260.S.2.8.A Py. kungmingense F -

INSO 4-40 Py. spinosum F 37.22*
NDSO 1-42 Py. sylvaticum F -

C-NDSO2 6-1 Py. nagaii G -
CBS_157.69 Py. undulatum H -
NESO 4-30 Py. heterothallicum I -

C-ILSO2 3-25 Py. ultimum I -
KSSO 6-30 Py. ultimum var. sporangiferum I -
Pyuncin_7 Py. uncinulatum J 17.55

V-INSO2 2-52 Py. nodosum J -
V-NDSO2 2-55 Phy. aff. rosacearum Phytophthora 37.07*

MICO 2-45 Phy. dreschleri Phytophthora -
KSSO 6-1 Phy. sansomeana Phytophthora -

C-KSSO2 1-25 Phytopy. litorale Phytopythium -
V-MISO2 6-46 Phytopy. megacarpum Phytopythium -

NTF5B-16 Saprolegnia sp. Saprolegnia -

water only control water - -

* = only one of two reactions amplified

Oomycete specificity test – TaqMan qPCR assay

DNA concentration: 10ng
(high-concentration)



Summary of TaqMan qPCR assay

 LOD: 0.0001ng (100fg) Ct=32.81
 10ng CT: 14.44
 Specificity: Late amplifications of a few nontarget organisms
 Re-running the species that amplified to verify



Future directions
 Test selected primer/probe combination against all Phytophthora species for off 

target amplification
 Via Tim Miles Phytophthora DNA collection

 Validation of assays ability to quantify pathogen DNA on soil DNA samples
 Soil DNA from Frank Martin (Salinas, California USDA-ARS)

 Cross lab validation
 Miles Lab
 Martin Lab
 Anyone want to join?

 Transition to RPA development for rapid in field identification of Py. uncinulatum



Questions?

Austin McCoy – mccoyaus@msu.edu

@AGmccoy

mailto:mccoyaus@msu.edu
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