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1. Abstract & Conclusions 2. Results: Phasing of PCR products (2.7-13 kb amplicons) 3. Results: Phasing of excised HMW DNA (187.5kb)
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4- Mate rlal & MEthOdS- DNA sources - Human epithelial breast cancer HCC202 cells (ATCC®, Cat. #CRL-2316): RNA was extracted using the Quick-RNA Miniprep Kit™ (Zymo Research®, Cat. #R1054) and cDNA was generated using the SuperScript™ Il First-Strand Synthesis System (ThermoFisher Scientific®, Cat. #18080051). Human lymphoblastoid GM12878 cells
(Coriell Cell Repositories®, Cat. #GM12878): gDNA (NA12878) was extracted using a salting out method available on the UST website. Escherichia coli DH10B cells (New England Biolabs®, Cat. #fEREC0113): gDNA was extracted using the Quick-DNA Miniprep Kit (Zymo Research, Cat. #D3024). Bstl P-digested lambda phage gDNA (TaKaRa®, Cat. #3402). Genome in a Bottle (GIAB) B
lymphocytes for GM24385, GM24149, and GM24143: approximately 200kb HMW DNA segments containing the BRCA2 gene were excised from one million cells using the HLS-CATCH system (Sage Sciences) with 2uM Cas9 and a pair of guide RNAs in each case (yield: 3-7 ng). PCR amplification - PIK3CA fragments were amplified with Phusion Hot Start Il High-Fidelity polymerase (Thermo-
Fisher Scientific, Cat. #F-565L) according to Vasan et al., (2019) and 2 ng of HCC202 cDNA. Cycling protocol: 98°C for 30 sec; 30 cycles of 98°C for 10 sec, 65°C for 20 sec, and 72°C for 1 min; final step at 72°C for 8 min. SCN10A fragments were amplified with Supreme NZYLong DNA Polymerase (NZYTech®, Cat. #MB331) according to Pinsach-Albuin et al., (2020) using NA12878 gDNA. Cycling
protocol: 94°C for 5 min; 30 cycles of 94°C for 20 sec, 68°C for 30 sec, and 68°C for 14 min; final step at 68°C for 21 min. PCR cleaned up using ExoSap-IT (Thermo-Fisher Scientific , Cat. #78200.200.UL) and two rounds of 0.41x HighPrep™ PCR Clean-up beads (MagBio Genomics®, Cat. #AC-60050). Library preparation & sequencing - Libraries were generated using the TELL-Seq WGS Library
Prep kit developed by UST, amplicon protocol available on the UST website, combining 20 pg of a single PIK3CA or SCN10A PCR product, 60 pg E.coli gDNA or 80 pg BstP I-digested lambda phage gDNA, and 3M TELL beads. When testing pools, we combined 20pg of each fragment (4) and 3M TELL beads without adding competitor DNA. We used 75,000 TELL beads for indexing (18-21 PCR
cycles). (2x145 bp Illlumina-compatible PE reads) and were sequenced on a MiSeg™ instrument (lllumina). For BRCA2, 100pg of CATCH’ed DNA was processed with 2M TELL beads: 2x150 PE reads. Data analysis - Sequencing output files were processed with Tell-read and Tell-Sort developed by UST. Tell-Sort incorporates BWA-MEM for read alignment, GATK-v4.0.3.0/HaplotypeCaller for
variant calling (Broad Institute), and HapCUT2 (github/Vibansal) for phasing. Hg38 was used as reference for SCN10A and targeted PIK3CA exonic regions were used as reference for PIK3CA. The Integrative Genomics Viewer, IGV-v2.11.1 (Broad Institute) was used for data visualization assisted w/UST software available on the UST website.
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