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METHODS/RESULTS

RESULTS

Microbiologics created a comprehensive HPV lyophilized
positive control containing all 14 high cancer risk subtypes using
the E6/E7 and L1 genes for compatibility with assays currently
on the market. Our product contains synthetic surrogates with
encapsulated nucleic acids to control for sample processing
while overcoming the difficulty in producing HPV from cell
culturel. The control can be stored at room temperature and is
stable during transport up to 21 days providing benefits for low
cost non-cold chain shipping and ease of storage. Novel
multiplexed droplet digital PCR (ddPCR) assays were developed
for production and quality control of our product speeding up
measurement  while  providing accurate  concentration
determination. Testing of prototypes was performed using the
BD Onclarity™ assay with successful detection of all targets
including the human cell sample adequacy control.

BACKG ROUND

Human papillomaviruses (HPV) are a group of non-enveloped,
double stranded DNA viruses that infect both humans and
animals. HPV is the major cause of cervical, anal, and
oropharyngeal cancers?. Cervical cancer is the fourth most
common cancer in women around the world with 350,000 deaths
reported in 2022 alone3. Current testing guidelines recommend
testing of women aged 30-65 with cytology alone, high risk HPV
testing alone, or a combination®. Our control supports the
increased adoption of molecular biology methods for diagnostic
testing and the increased speed, throughput, and accuracy they
provide>.

Figure 1: A. Cartoon illustration of a cross section of an HPV virus particle. B.
HPV genome where the major capsid protein L1 and early protein 6 and 7 (E6
and E7) genes present in our control can be seen.

PRODUCT

Figure 2: A. Example lyophilized pellet containing inactivated HPV surrogates
which rapidly and completely dissolves in aqueous solutions. B. Configuration
of the HPV product where HPV strains and genes are divided across 3
separate lyophilized pellets.

dd PCR Multip lex Optimization

Analytical Studies

Figure 4: A. Analytical studies performed using serial dilutions of analyte
samples, controls, and blanks B. Results from analytical studies of one
multiplexed ddPCR assay. The LOD of each assay in the multiplexed reaction
was ~0.5 copies/uL for each assay with the LLOQ ranging from ~1-5 copies/uL.
Little background noise was seen as evident from low LOB values.

Elevated Temperature Stress to
Elevate Shipping Stabilit y

Figure 3: A. 4 sequences to be measured in multiplexed assay mixed. B. ddPCR performed with
an annealing temperature gradient along with varying ratios of the concentration of each of the 4
ddPCR assays relative to each other. C. Annealing temperature and assay concentrations chosen
based on reactions that provided the best separation between positive droplet populations. D.
Assay target assigned to positive droplet populations by removing one sequence at a time and
observing which population disappeared.

Pellet QC Using Multip lexed ddPCR

Figur e 6: A. Shipping stability tested with 15 pellets for each
time point placed in a 40°C incubator for 14 or 21 days then
measured with QC procedure. B. Average measured
concentration of 4 HPV strains after various timepoints . Error
bars represent the 95% confidence interval.

Figure 5: A. Pellet QC performed by rehydrating a pellet, vortexing, extraction, then ddPCR. B. Droplet
plot of measurement of HPV strains 35 E6/E7 and 45 E6/E7 in the pellet using a developed multiplexed
ddPCR assay and gBlock positive controls. Clear separation between positive droplet populations can be
seen. C. HPV strains and genes provided in each pellet. D. Average measured concentration of each HPV
strain in 12 pellets . Error bars represent the 95% confidence interval.

Onclarit y™ Assay Testin g

Figur e 7: 3 pellets of each control were resuspended in either SurePath
or PreservCyt solutions and measured with the BD Onclarity™ assay
using a BD COR instrument. Each measured Ct value was plotted with
the LOD value for each HPV strain (except HPV 16) shown by the dotted
red line.

CONCLUSIONS

1. Multiplexed ddPCR reactions were successfully developed
and used to perform QC on lyophilized pellets containing 14
high risk HPV strains.

2. Multiplexed ddPCR assays can be used to measure
materials with low concentrations of analytes down to ~0.5
copies/uL

3. Product stability at room temperature and elevated
temperatures ensures product performance after global
shipping stresses and removes need to store controls in
valuable patient sample storage locations.

4. Pellets were measured with the BD Onclarity™ assay with
all strains and the internal control detected. Values for all
measured analytes were well above the LOD of the BD

Onclarity™ assay.
Features and Benefits: Comprehensive coverage of 14 HPV
types, contains both L1 and E6/E7 genes, low shipping cost,
lyophilized for long shelf life, multiple pellets for combination
testing.
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