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the Illumina TruSight Oncology 500 ctDNA v2 library preparation using an 
automated liquid handling system. The experience may be beneficial for 
other laboratories in implementing the ctDNA NGS assay. 
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Introduction: Detection of genetic abnormalities in cancer is essential for 
diagnosis, therapy decisions, and prognosis, and is often identified by 
fluorescence in-situ hybridization (FISH). In many laboratories FISH slides 
are manually reviewed by 2 technologists. An alternative method is the 
use of a slide scanner, which allows for automated capture, remote 
analysis, and case review of FISH fresh suspension cells and paraffin-
embedded tissue slides. Adoption of this technology prevents microscope 
bottlenecks, improves workplace environment, reduces classification bias 
and duplicative cell counts, and promotes delegation of case review 
across cytogeneticists. Our validation considered the clinical impact of 
utilizing the automated capture images for case interpretation compared to 
the current manual method. Methods: The Applied Spectral Imaging 99-
Slide Tray Loader and Slide Scanner were utilized to automate FISH 
image capture using the GenASIs software suite for analysis. A phased 
validation was planned to assess performance characteristics of 36 
probes currently validated for fresh suspension FISH starting with our 6-
probe Acute Myeloid Leukemia panel. A minimum of 10 abnormal and 20 
�within normal limits� (WNL) cases assessed accuracy and reference 
range agreement. Three replicates of 1 abnormal and 1 WNL case for 
each probe type evaluated precision by comparing region location and 
number of cells captured, as well as overall result. Twenty WNL samples 
without karyotypic abnormalities to the chromosome of interest and 5 
�normals� established analytical sensitivity using beta inverse (BETA.INV) 
calculation for each abnormal signal pattern. Results: Qualitative 
concordance for all 6 probes was 100%. Reportable abnormal signal 
patterns were plotted to assess agreement with a range of R2 values from 
0.44 to 0.96. Bland-Altman plots of reportable abnormal signal patterns 
demonstrated systematic bias in abnormal cases towards the manual 
method. BETA.INV calculations established higher cut-offs for some 
abnormal signal patterns. Precision analysis indicated a reproducible 
capture algorithm with difference in number of cells captured among 
scans ranging from 6 to 46 and 100% qualitative concordance among all 
scan replicates. Conclusions: Overall results were concordant and image 
capture was reproducible, but analytical sensitivity was reduced. Despite 
z-stacking, the static nature of cell images contributes to ambiguity in 
fusion classifications. Bland-Altman plots suggest reduced bias with slide 
scanner data, attributed to chronological cell review and elimination of 
duplicative cell review. Use of a slide scanner allows for standardization 
between techs, enabling confidence in training less experienced 
individuals without negatively impacting clinical results.  
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Introduction: Molecular profiling for diagnostic, prognostic, and 
therapeutic purposes is widely used in the pediatric oncology setting. 
Many molecular laboratories utilize tumor-only (TO) next-generation 
sequencing; however, we propose that paired tumor/normal (TN) 
sequencing improves the clinical interpretation and therapeutic 
recommendations by identifying true somatic variants (SoVs) and aiding in 
the identification of germline variants (GVs) associated with cancer 
predisposition syndromes. Methods: Pediatric hematologic malignancies 
(HMs) and solid tumors (STs), which previously received TO sequencing 
at reference laboratories, were sequenced with paired TN whole-exome 
sequencing on an Illumina NovaSeq 6000. Each sample was sequenced 
to ~300x coverage, then processed through the Illumina DRAGEN Bio-IT 
platform, with pipelining to align and identify both GVs and true SoVs (i.e., 
those absent from the normal sample). The binary alignment map (BAM) 

files/variant call files were uploaded to Bionano�s VIA software for SoV 
analysis. Identified SoVs were then compared to those in the external 
somatic report with confirmation of GVs by examining the germline BAM 
file in IGV. Results: Twenty pediatric oncology cases were evaluated, 
including 14 HMs and 6 STs. TO sequencing performed at reference 
laboratories identified 105 sequence variants, of which 50 (48%) were 
identified in the germline upon internal paired TN sequencing. Eight of 50 
GVs had been classified as Tier 1 or Tier 2 �SoVs� by external TO 
sequencing. Of these variants, 4 were suggested to be of germline origin 
in the somatic report. Four of 8 variants would be pathogenic or likely 
pathogenic by ACMG (American College of Medical Genetics and 
Genomics)/AMP (Association for Molecular Pathology) guidelines. Three 
of 4 of these variants were relevant to the tumor type. Treatment 
recommendations were made in 1/8 cases. The variant allele frequency 
(VAF) was not a reliable indicator of somatic or germline origin. The 
average germline and somatic VAFs on internal paired TN sequencing 
were 51% and 33%, respectively. Eight SoVs had VAFs between 40% 
and 60%, which would raise suspicion for germline origin. Two HM cases 
were sequenced at relapse post-stem cell transplant, which further 
confounds the ability to discern somatic versus germline origin. In 1 case, 
donor GVs appeared in the tumor sample at VAFs, suggesting somatic 
origin, and were called �SoVs� by reference laboratories. Conclusions: 
Paired TN sequencing improved the delineation of true SoVs and GVs, 
and may be of particular utility in cases of relapsed HMs post-stem cell 
transplant. Paired TN sequencing identified 4 GVs of known clinical 
significance, 3 of which were relevant to the tumor type. This, in turn, 
would enhance the clinical interpretation, therapeutic recommendations, 
and efficacy of reporting in pediatric malignancies.  
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Introduction: Ensuring high-quality nucleic acid (NA) extractions from 
tumors and conserving valuable tissue specimens are pivotal to the 
success of next-generation sequencing (NGS) for molecular tumor 
profiling. Traditionally, pathologists visually assess H&E (hematoxylin and 
eosin)-stained formalin-fixed, paraffin-embedded (FFPE) slides to 
determine tumor purity and tissue quantities needed for optimal DNA/RNA 
yields. Since this method can be highly subjective, we developed an ML 
(machine learning)-based tool to enhance the precision of predicting NA 
yields from H&E FFPE slides, and as such, reduce pre-analytical failure 
rates of NGS workflows in clinical practice. Methods: We used 2,823 
H&E-stained FFPE slides of diverse tumor origin from an internal cohort. 
Model training employed a 5-fold cross-validation on 2,399 samples, with 
the remaining 424 slides reserved for final model testing. All samples 
passed quality assessment by pathologists, and samples with adequate 
NA yields were sequenced. The model architecture comprised distinct 
convolutional neural networks for precise tissue and cellular segmentation 
to generate features, including tissue area and cell density. Then, these 
features were fed into RNA/DNA yield regression models employing a 
Langmuir isotherm model and ResNet neural network to refine NA yield 
prediction. Accordingly, our tool determined the optimal slide counts 
needed to achieve the target NA yield (10 ng/µl), with yields <2 ng/µl 
considered as failures. R2 and mean absolute error (MAE) were calculated 
to assess model performance. Results: Model testing on 424 test 
samples showed R² = 0.21 (MAE = 1.2 µg) and R² = 0.15 (MAE = 1.2 µg) 
for DNA and RNA extraction, respectively. These metrics indicate that our 
model could yield meaningful predictions of sample quantities needed for 
extraction yields that meet the target NA concentration. Specifically, it 
reliably predicted the number of slides needed per sample up to 10 slides, 
with approximately 1% failure rate. Moreover, since the failure rate 
increased when the slide count exceeded 10, one may use our model to 
identify samples that are unlikely to produce meaningful NA yields if they 
require >10 slides. Conclusions: Our findings suggest that our model for 
ML-based analysis of H&E slides is reliable for samples requiring up to 10 
slides for successful NA extraction. This model is beneficial to clinical 
laboratories because it enhances NA extraction outcomes by reliably 


