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Aphanomyces
fennicus sp.nov

A new species very closely
related to A. astaci
(Viljamaa-Dirks & 
Heinikainen, 2019)



Facts and challenges
• Aphanomyces fennicus sp. nov.

• Isolated from Noble crayfish in Finland

• Distinguished from A. astaci morphologically

• A-virulent, no mortality observed

• Slighly different ITS-sequence

• Unique RAPD-genotype & microsat-genotype

• Not distinguished from A. astaci by the current PCR/qPCRs
• ITS – conventional PCR (Oidtman et al, 2006)
• ITS- qPCR (Vrålstad et al. 2009)
• Chitinase qPCR (Hochwimmer et al. 2009)
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ITS-qPCR used for diagnostics and eDNA monitoring
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Motivation for ITS nrDNA as target region for a new qPCR

 Each nucleus in cells of A. astaci contains >100 copies
(high sensitivity and likelihood of detection)

 Bar-code region (along with Cox 1 & 2 mtDNA)

 High number of (relevant) oomycete taxa sequenced

 Easy to play alternative assays within the 
previous region of choice (= most variable 
part of the ITS-regions for Saprolegniaceae) 

 Low-cost alternative

 COX2 (and other promising regions) should also be considered 



TaqMan® MGB Real-time PCR 
assay for detection of A. astaci

Vrålstad et al, 2009

No cross reaction with 

tested relatives of the 

Saprolegniaceae:
Aphanomyces invadans, A. 

frigidophilus, A. stellatus, A. 

repretans, A. laevis, 

Saprolegnia parasitica, S. 

diclina, S. australis, 

Saprolegnia sp, Leptolegnia sp



A. astaci and A. fennicus - identical 
probe region

Viljamaa-Dirks & Heinikainen, 2019



 Amplification of A. fennicus (M6/1, M6/2, M7/3, Matti 17/3: different shades of 

purple) and A. astaci (VIO3628: green) using Vrålstad et al. (2009) (with 62 °C)

 No difference in amplification efficiency – clear false positive

Aphanomyces astaci

Aphanomyces fennicus



Test of the old and two new candidate 
assays for specific detection of A. astaci

 Comparing of the “Old”, “New I” and “New 2” 
on genomic DNA from four A. fennicus strains

 Results are shown with and without log scale.
 “Old” assay yields clear cross amplification
 “New I” amplifies the strains after ct 40. 
 “New II” assay: no cross-reaction observed

 promising for further tests

Green - A. fennicus “old” assay

Blue - A. fennicus “New II” assay

Red - A. fennicus “New I” assay



Optimal temperature for the “NEW II”
62.6 °C for discrimination of A. fennicus

 Gradient qPCR (55-63 °C) using the “New II” assay. 
 A. fennicus not amplified at 60 °C and above while amply at 58 °C and below.
 Only tested for Taqman Environmental mastermix (EMM). 

Dark red – 63 °C
Red 62,6 °C
Orange 61,7 °C
Yellow 60,1 °C
Light Blue 58,2 °C 
Blue 56,6 °C
Dark blue 55,5 °C
Black 55 °C



“NEW II” test for A. fennicus and A. astaci -
Choice of master mix matters

Yellow - A. astaci with iTaq

Red - A. astaci with EMM

Green – A. fennicus iTaq

Blue – A. fennicus EMM

 Gradient qPCR (at 62.6 °C) using using both mastermixes

 A. fennicus is amplified (weak amplification) using iTaq but not EMM



Test in Finland: Better sensitivity with 
the “old” assay?

 Sensitivity old and “new 2” 
compared for pure culture DNA 
samples and infected tissue samples

 Same performance for pure culture

 Loose most of the low level positives 
in tissue samples (iTaq and EMM)

 Low level positives not possible to 
sequence, cultures almost never 
obtained.

 Can this be A. fennicus? 



Test in Norway: Apparently same 
performance on environmental samples

 Sensitivity old and “new 2” 
compared for environmental 
samples (confirmed A. astaci)

 Comparable results for eDNA
samples 

 Ct in the range from 33-39

10x standard dilution

4x standard dilution eDNA

eDNA



Summary

 Promising results – although problematic that 
different mastermixes yields different specificity

 Validation work remains – tested against far less 
species than the “old” assay

 For now best to use as a second verification for 
positive samples with the “old” assay
 Broad specificity better tested for the old than the new

 Publication remains…

 Interested to test or contribute? Send us a request 
– we share!
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