Improved detection of low frequency mutations in ovarian and endometrial cancers by utilizing a highly accurate sequencing platform
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Introduction PacBio displays improved performance for duplex correction PacBio identifies more unstable microsatellites in MSI+ samples

We next compared MSI calling performance using MSlsensor-pro for PacBio Onso vs. lllumina NovaSeq,.
This tool calculates per-locus thresholds for each microsatellite based on the amount of noise in the
corresponding normal saliva sample. PacBio and Illumina thresholds were highly correlated (R2= 0.999),
with PacBio thresholds tending to be slightly lower on average, which may be a result of reduced noise in
the saliva samples. PacBio called slightly more microsatellites as unstable on average across samples,

Ovarian and endometrial cancers are the 4% highest (combined) cancer killer of Canadian women. In 2020,
over 3000 women were diagnosed with an ovarian cancer, of which 75% were in the later stages. The goal
of the DOVEEgene (Detecting Ovarian and Endometrial cancer Early using Genomics) project is to detect
these cancers as early as the first stage through a low-cost, low invasiveness and widely available test,
similar to what the Pap test has done for cervical cancers.

We next examined how PacBio Onso and lllumina NovaSeq performed after duplex correction. We found
that the increased accuracy of the PacBio Onso resulted in a greater percentage of reads being kept after
duplex correction, leading to greater post-correction depth. Variant calling after duplex correction showed
good agreement between platforms, with all 3 Illumina-only calls determined to be a result of multi-allelic
low-frequency mismatches, likely caused by sequence context that are challenging for lllumina but not
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regardless of error correction method applied.
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Figure 2. A) Q scores by sequencing cycle for read 1 and read 2. B) Comparison of mismatch rates measured as the fraction of
bases different from the reference. Comparison was performed for reads with no error correction (undeduped), or after error
correction with GATK, AGeNT in hybrid mode, or AGeNT in full duplex mode.

We next compared the performance of PacBio Onso and lllumina NovaSeq at known microsatellite loci
within the targeted region. PacBio displayed significantly better sequencing performance in these regions,
as shown by the increased percentage of reads with the correct deletion start point, as well as by the
significant reduction in mismatch errors surrounding the microsatellite locus.

chr4:55,598,129-55,598,241

p16.2 p15.33  p15.31 pi1s.1 p14  pi3 pl1 q12 q13.1  q13.2 q13.3 q21.21 q21.3 q22.2  q23 q24 q25 926  q27 q28.2 q28.3 q31.1 q31.22  q31.3 q32.1 q32.3 q34.1 q34.3 q35.2

114 bp

56,598,140 bp 55,508,180 bp 55,508,180 bp 55,598,200 bp 55,598,220 bp 55.598,240
| | | v | v 1 vy v | v LA 4 VVVYV VYV 1 |

PacBio

.| e

llumina -

GTGGCAAAGGGCATGGCTTTCCTCGCCTCCAAGAATGTAAGTGGGAGTGATTCTCTAAAGAGTTTTGTGTTTTGTTTTTTTGATTTTTTTITTITITTITTITTITTTITTTTTITIGAGAA
V A K G M A F L A S K N (

Figure 4. Representative IGV plot showing improved sequencing performance of PacBio Onso (top) compared to lllumina

Novaseq (bottom). Orange rectangle: lllumina reads showing incorrect deletion start point. Orange oval: Increased mismatches

in lllumina reads adjacent to microsatellite.

Figure 5. A) Correlation of PacBio vs. lllumina thresholds calculated by MSlsensor-pro for each microsatellite locus. B) Zoom-in
showing lowest sites with the lowest thresholds. C) Number of callable sites (transparent) and sites called as unstable (opaque)
for PacBio (magenta) and lllumina (orange). Samples for which PacBio identified more sites as unstable are indicated with a
blue arrow.

Conclusion

« PacBio Onso displays higher Q scores and lower empirical error rates, regardless of error correction
method.

 Mismatch rates for non-error corrected PacBio approach duplex-corrected Illlumina.
« Agreater percentage of reads are kept after duplex correction for PacBio compared to lllumina.

« Variant calls were highly concordant between technologies, with lllumina-only variant calls determined
to be located in problematic regions containing multiple low-frequency mismatches.

« Improved performance at microsatellite loci by PacBio Onso results in increased detection of unstable
microsatellites in known MSI+ samples
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