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High throughput sequencing (HTS) technology can be applied to plant
disease diagnostics. Microbe Finder (MiFi®) is an online platform for
detection of plant pathogens in HTS data, eliminating pathogen
isolation, bioinformatics, amplification. Diagnostic sensitivity, specificity
and Limit of Detection (LOD) are crucial metrics of any diagnostic tool.
We present how to calculate LOD for HTS diagnhostics with a statistical
inference  model using pathogen-specific e-probe matches in
metagenomic data. The LOD calculates the lowest levels of the target

Pathogen
p.athf)g.en that can.be reliably detected.  Here we.used 2 quadrat.lc . Figure 5. Boxplot of CEVd: We have two different normal distributions
discriminant analysis to calculate the LOD of three citrus pathogens in . .

metagenomic HTS data. The LOD assumes that positive samples have a N Y with different variances. This suggests that a quadratic discriminant

distribution than the negative control scores. LOD, formally defined as
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Figure 1. Boxplot of CTV: We have two different normal distributions with
the estimated Bayes decision boundary, is computed using the mean different variances. This suggests that a quadratic discriminant analysis is

and variance of the positive and negative groups. reasonable. The LOD of score/10000 is 4.2 (red line). [

The LOD of citrus leprosis virus C2, citrus tristeza virus, and citrus =
exocortis viroid were 4.7, 4.2, and 5.1 scores/10000 respectively,
indicating when the chance of positive is 50/50. The LOD results were
consistent with the RT-gPCR results, however MiFi® was found to be
more sensitive. In this scenario, the model is trained on a viroid and
two RNA viruses, but is assumed to be true for all taxonomic
groups. The development of the probability model for citrus graft e o2
transmissible bacteria and a citrus specific oomycete (Phytophthora - Pr(Pathogen|x) = J2 X¢ 2 | | | |
spp) is on-going.
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Figure 6. Plot the Probability of CEVd for Given Total Score p(total
score): The probability is on Y-axis. The horizontal line satisfies p(total
score) = 0.5. The LOD is the solution to Pr(Pathogen|x) = 0.5. A
stringency of 80% probability barely changes the score.

total score
Figure 2. Plot the Probability of CTV for Given Total Score p(total score): The
probability is on Y-axis. The horizontal line satisfies p(total score) = 0.5. The LOD is
the solution to Pr(Pathogen|x) = 0.5. A stringency of 80% probability barely
changes the score.

Objectives

 Develop and validate a probability algorithm to generate a Limit of
Detection (LOD).

* Test the algorithm with known positive and negative metagenomic
sequence data of containing citrus and citrus pathogen nucleic
acids.

 Determine if size of the pathogen, relative to the host, will provide
an equivalent LOD across pathosystems.

Conclusions

 The LODs of citrus leprosis virus C2, citrus tristeza virus, and citrus
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e The results are also consistent with and more sensitive than the
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 Infected and healthy citrus tissue was sequenced using HTS.
Briefly, positive samples contained citrus leprosis virus C2, citrus
tristeza virus and citrus exocortis viroid. 1 f * More known positive and negative samples will make these

e HTS data obtained from the sequenced samples were analyzed " !
using the MiDetect™ to retrieve hits and scores.

 Hit: Reads hitting with a selected e-probe sequence with a
minimum e-value

PCR results.

Figure 3. Boxplot of CiLV-C2: We have two different normal distributions with Bayesian models more robust.

different variances. This suggests that a quadratic discriminant analysis is
reasonable. The LOD of score/10000 is 4.7 (red line).
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* The LOD is the Bayesian decision boundary.



