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INTRODUCTION METHODS Computational pipeline for simple and complex structural variant discovery
Structural variants are large-scale genomic alterations that 4 h
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fundamentally reshape the architecture of cancer DNA, yet their Experimental Design J structure (SVs) . . Y .
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Iu : §i 5 g n lilO beyu ) pl:j_ff Doxycycline-induced framework that merges SV calls from DELLY, LUMPY, Manta, svABA, and GRIDSS,
tools often diverge by as much as 40-607% because diiferent Parental cell line  A3A overexpression applying stringent filtering to the union set. We automate validation via GPT-5-mediated
algorithms prioritize d'St_'nCt allgnmeqt S|gnal§, while the traditional Human RPE cells IGV plot assessment and resolve complex rearrangements using JaBbA and gGnome
bottleneck of manual visual verification is simply not scalable for with p53-knockout for breakpoint graph reconstruction.
modern research. To bridge this gap, our project establishes a robust,
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RESULTS CONCLUSIONS & FUTURE WORK

( O ( ) l. Drivers of SV Formation and Genome Instability Il. Improving Consistency in SV Calling
Structural variant discovery results Al Classifier Accuracy SETX deficiency leads to R-loop accumulation at double- Qur pipeline enhances scalability by merging five specialized
: : e : : strand breaks, preventing the resolution of RNA/DNA callers to resolve the high disagreement seen in individual
Simple SVs: Simple structural variants are classified into five types: deletion : ¢ : - : . . . .
g I'p " : tP : : dt | . yp ’ Accuracy of GPT4/5 hybrids. Thls forces a shift fromlcar)omcal repair t.owar.d algorithms. By implementing an automated LLM vision system,
upfication, Insertion, Inversion, and transiocation. - o - mutagenic Break-Induced Replication (BIR), which is we eliminate manual curation bottlenecks and standardize the
Total SV count SV type distribution SV length & microhomology length distribution \? I = GPTS prone to template switching. Mechanistically, this validation of genomic coverage plots. This reproducible
- = ) explains the elevated inversions and interchromosomal framework reconstructs complex SVs, providing a robust
S Total I = . N " » S w0 junctions observed in our samples, as BIR-like repair foundation for identifying pathway-specific signatures in cancer.
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Comp!ex SVs: The different comp!ex SV types are d.efmed by gGnome and inferrea SELS the mis-joining of distant or nearby DNA breaks. breakpoints and validate higher-order events like BIR.
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