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AlphaGenome: advancing regulatory variant
effect prediction with a unified DNA sequence
model

Ziga Avsec' ™, Natasha Latysheva'’, Jun Cheng'’, Guido Novati'’, Kyle R. Taylor'’, Tom Ward'’, Clare Bycroft'’,
Lauren Nicolaisen'’, Eirini Arvaniti', Joshua Pan’, Raina Thomas', Vincent Dutordoir', Matteo Perino', Soham
De', Alexander Karollus', Adam Gayoso‘, Toby Sargeant', Anne Mottram', Lai Hong Wong', Pavol Drotar', Adam
Kosiorek', Andrew Senior’, Richard Tanburn’, Taylor Applebaum’, Souradeep Basu', Demis Hassabis' and
Pushmeet Kohli'

'Google DeepMind, ‘These authors contributed equally to this work, Mavsec@google.com (Z.A.); pushmeet@google.com (PK.)

SHEBISHEE TN

Deep learning models that predict functional genomic measurements from DNA sequence are powerful
tools for deciphering the genetic regulatory code. Existing methods trade off between input sequence
length and prediction resolution, thereby limiting their modality scope and performance. We present
AlphaGenome, which takes as input 1 megabase of DNA sequence and predicts thousands of functional
genomic tracks up to single base pair resolution across diverse modalities — including gene expression, Q,E_I'_g‘ﬁﬁ"i
transcription initiation, chromatin accessibility, histone modifications, transcription factor binding, chro-
matin contact maps, splice site usage, and splice junction coordinates and strength. Trained on human and
mouse genomes, AlphaGenome matches or exceeds the strongest respective available external models
on 24 out of 26 evaluations on variant effect prediction. AlphaGenome’s ability to simultaneously score
variant effects across all modalities accurately recapitulates the mechanisms of clinically-relevant variants
near the TAL7 oncogene. To facilitate broader use, we provide tools for making genome track and variant
effect predictions from sequence.
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QuantumScape

QuantumScape Achieves Major Milestone:
Cobra Separator Process Enters Baseline
Production w
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~
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Achieves Key 2025 Goal, Bringing its Technology Closer to Commercialization — =
y
SAN JOSE, Calif, - June 24, 2025 — t tion (NYSE: 0S), a global leader in next-generation . . —

__________
solid-state lithium-metal battery technology, today announced a major milestone in the scale-upofits T e e

production capabilities: the successful integration of its advanced Into baseline cell
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