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Introduction: Isolates of pathogens capable of being used as biological weapons are
uncommon, but development and validation of diagnostic devices for these and other rare
pathogens is needed. To mitigate this problem, standardized methods to generate mock clinical
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concentrations, with one exception. L. donovani was detected at 40% with the TEM-PCR™ assay
and 70% with the TagMan® Assay at the lowest concentration (1e3 PDU/mL). There was one
false positive in the unspiked blood sample with TEM-PCR™. There were no false positives in
unspiked samples with the TagMan® Assay. There was no difference in results using spiked
blood or plasma from symptomatic or healthy donors at high concentrations with a correlation of
100% between the two datasets. There was variation from 4% to 43% between the two datasets
at medium and low concentrations of spiked blood, and 14% variation at the low concentration of
spiked plasma.

Mock Specimens Produced by CBER, FDA

mock specimens. Molecular assays for the following pathogens (see
targets below) were used to demonstrate the reproducibility of mock
specimens made by these standardized methods. The effect of using
blood from healthy versus symptomatic donors in preparation of mock
samples was also investigated.
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« Staphylococcus aureus — nuc gene
« Yersinia pseudotuberculosis - gapA gene & 16s rRNA

Materials & Methods

Blood was collected from healthy and symptomatic donors by
BioreclamationIVT (Hicksville, NY). Symptomatic donors had fever and flu-
like illness.

Organisms, quantified by TagMan® Assays in PCR Detectable Units (PDUs),
were spiked into whole blood.

Dengue virus was spiked into plasma.

The concentrations included: high (aimed at 100% detection), medium
(aimed at below 100% detection), and low.

DNA was isolated with a Qiagen DNA Blood Mini Kit (Qiagen, Valencia, CA).

Dengue RNA was isolated with a Qiagen QIAamp MinElute Virus Spin Kit
(Qiagen, Valencia, CA).

Aliquots of NAs were provided to Diatherix (Huntsville, AL).

NAs from defined mock specimens, including NAs from un-spiked blood and
plasma, were used to set cutoff values, determining positive or negative
targets.

PCR
« ATEM-PCR™ multiplex test was developed to simultaneously detect

with tags for the priming of universal primers, Fs/Rs. This allows for the multiplexed, gene
specific primers to be present in very low concentrations and the two universal primers at
high concentration. ~ The universal reverse primer is labeled with biotin which binds
fluorescent dye for the detection of the amplicons.

Detection of TEM-PCR™ amplicons

specificity of the assay and to assess the sensitivity.

» Blinded NAs from mock specimens produced with blood collected from
healthy and symptomatic donors were tested with TEM-PCR™ by
Diatherix and real-time PCR by the FDA.

Table 1. Numbers of blinded specimens tested with TEM-PCR and with real-time PCR.
Y. pseudotuberculosis, B. anthracis, L. donovani, and S. aureus were spiked into whole
blood. Dengue virus was spiked into plasma.
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NC - Negative Control

Testing of Known Samples
Table 2. Specificity of the TEM-PCR™ assay was tested with isolated DNA. The

* One false positive was observed for each of the B. anthracis targets.

Table 3. Whole blood samples spiked with pathogens at high, medium and low
concentrations were tested with TEM-PCR™. The percentage positive at each
concentration are shown for each gene target (n=4, Negative Control: n=43).

A decrease of sensitivity was observed for most pathogens
with matrix from symptomatic donors used for mock
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Figure 5. Comparison of percentage (shown above columns) of detected pathogens
from healthy blood donors verses symptomatic blood donors tested with RT-PCR

True positives are shown in bold text.

Table 4. Plasma samples spiked with Dengue virus at high, medium and low
concentrations (n=8, Negative Control: n=12)

Samplg Dengue type 2 [Negative Control

Testing of Blinded Mock Specimens
* Results were similar for real-time PCR (performed by the
FDA) and TEM-PCR™ (Diatherix).
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Figure 4. Comparison of percentage (shown above columns) of detected pathogens from

real-time PCR and TEM-PCR™. Numbers of blinded mock specimens tested are shown
in Table 1.
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that regulate them.

This study demonstrates reproducibility by an alternative
testing method, by an independent laboratory, of mock
specimens generated by standardized methods.

The choice of matrix is an important factor to consider when
making mock specimens for sensitivity and specificity testing.
We observed that blood from symptomatic donors
significantly affected the assay sensitivity and specificity, but
results may vary by specific target.

Both test systems, real-time PCR-based and end-point PCR
combined with hybridization provide highly correlated results
for testing mock samples. This strongly supports the validity
of the methods used to prepare mock samples.

Standardized methods for creating mock samples may allow
a means for evaluating analytical sensitivity and
reproducibility of diagnostic devices for detecting rare
pathogens.
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