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address this issue, we have developed a pipeline called VNtyper which uses K-mer frequencies for genotyping.
Figure 4. Historical cohort characterization. Left panel explains the depth-score adapted threshold

which separates true positives from false positives. Right panel, illustrates the SNaPshot results for
METHOD AND STUDY DESIGN

validated variations.

mplementation of a MUC1-VNTR-specific motif dictionary VAL IDATION —= RENOME COHORT

e Thirty-four unique 60-mer motifs exist in the MUC1 VNTR region. We've created a .
comprehensive 120-mer motif dictionary that includes all potential motif variations, categorizing
them by source and sequence order. This dictionary will be used as a reference for genotyping.

Designing VNtyper pipeline

The second cohort, consisting of 2,910 patients with renal symptoms,
was utilized to assess the pipeline's specificity.

« Our method identified 30 previously overlooked patients with renal

symptoms, leading to their diagnosis.
« We applied the Kestrel mapping-free genotyping algorithm?, originally designed for genotyping

A ronations. B Renome cohort NI (n=2910)

penicillin binding protein (PBP) genes in Streptococcus pneumoniae in 2018, with optimized 1

parameters to accommodate our case-specific reference file. m
 We introduced a Python tool called VNtyper, tailored for genotyping, filtering, and prioritizing \, x - - B

pathogenic frameshift variations within the coding-VNTR of the MUC1 gene. e % ol | 3 Lt N
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« Furthermore, our analysis incorporates the newly developed code-adVNTR? method based on |

orofile-HMMs for comparative assessment. T e R )
HISTORICAL COHORT } ’ ?
We have used the cohort of 237 individuals to test our pipeline4. In this cohort we had 118 ' ~
individuals (94 symptomatic) positive for the MUC1 VNTR pathogenic variation. t i
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RENOME COHORT S R R
We used our cohort of 2910 patients with renal symptoms studied from 2017 to 2022 with NGS Figure 5. Renome Cohort characterization: Upper left validates the depth-score threshold for TP and FP
each assigned to a group of hereditary renal disease. This cohort was used to study the specificity differentiation. Upper right, shows patient groups. Lower left, confirms our method's faster genotyping

of our tool compared to code-adVNTR. Stacked plot highlights newly diagnosed patients in the renome cohort.
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