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2 What's the Problem?

DNA sequencers read billions of letters (A, C, G, T),
but some are wrong. Error correction tools fix
these mistakes before further analysis.

The problem? Many tools sometimes “overcorrect”
— changing correct bases by mistake.

This can lead to wrong results in genome assembly,
variant calling, and other important analyses.

(’”9\ What Did the Researchers De?

The researchers improved their tool, CARE 1.0, and
created CARE 2.0. They replaced the old fixed rules
with a machine learning model called a random
forest. This model was trained on real Illumina
sequencing data.

CARE 2.0 still uses multiple sequence alignment
(MSA) to compare similar reads. But instead of
using set rules, the model looks at patterns in and
around each base to decide whether it's an error
and should be changed.

) What Makes CARE 2.0 Different?

@ Uses machine learning: Learns from real data
patterns, not just fixed rules.

£ More precise: Makes far fewer wrong corrections.
@ still effective: Finds and fixes many real errors.

@ Efficient: Runs in similar time (sometimes faster)
than other top tools.

. &) Flexible: Works on both CPUs and GPUs.
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How CARE 2.0 uses machine learning to fix sequencing errors
more accurately and protect correct DNA bases.

g Keg, Results

@ On a simulated human dataset with 914 million reads,
CARE 2.0 made only 1.2 million false corrections.

@0 Other leading tools made at least 3.9 million false
corrections.

@0 CARE 2.0 still fixed 801.4 million real errors —
comparable to the best tools (up to 814.5 million).

@ It improved real-world tasks like de-novo genome
assembly and k-mer analysis.

@7 It ran at a highly competitive speed.

Q) Why Does This Matter?

Fewer wrong corrections mean cleaner, more accurate
DNA data. This leads te more reliable research,
better discoveries, and even better health outcomes.

In Swnp& Terms

CARE 2.0 is like a smart proofreader for DNA.
It learns from real examples to fix only the mistakes
— and leaves the correct letters alone.
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Better accuracy. Less harm. Stronger science.
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