Long Read Giraffe: Past, Present, Future
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Co-linear chain of seeds = alignment "backbone”.
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Extend to full base-level alignment between seeds.
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= Improvements

Current Giraffe vs. v1.64.0 (Chang et al. 2025)
- Up to 40% faster on real data
- 9% fewer alignment errors on simulated reads

/ - 100s fewer variant calling errors on real data
Old: calculate linear distances

(Davide Monti)

Recombination awareness reduces alignment errors
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New cycle handling is faster

Sample 2: ACG CC TAT GGAGGAT
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- AG: 1 mismatch, 1 recombination VS.
- CC: 1 mismatch, 0 recombinations [4
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reversals

multipath chaining supplementary alignments

Let us “turn around” to exit a section of the graph. Resolve ambiguous chaining decisions via

base-level alignments.

Align sections of read to different locations

. Fusion read
b "
. Patient genome o
N -
\,\
'\ Reference
o Primary
p —
/ Supplementary

Status: nearly final implementation Status: initial implementation; being optimized Status: in planning
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Other vqg pipeline work

Simplified chaining from two steps to one (Adam Novak)
--diploid-mode for personalized assemblies (Sagorika Nag)
Efficient distance index creation (Zia Truong)
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UCSC genome browser integration (Parsa Eskandar)
Reducing errors in small variant calling (Yulia Zybina)




