Lt

5 ©NEBETIVIAREG &
BRSES IR

o
I

+
i 9
%
\:ll:l_{

2026/1/30



AlphaGenomesmX D72 F (Nature)

>

nature

Explore content v  About the journal v  Publish with us v

|

nature > articles > article

Article Open access Published: 28 January 2026

Advancing regulatory variant effect prediction with
AlphaGenome

Ziga Avsec (9, 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, ... Pushmeet Kohli &

+ Show authors

.  Unified sequencemodel predicts Nature 649, 1206-1218 (2026) | Cite this article

effects of regulatory genomicvariants '
wtlf '
i

’

a Hugging Face Q Search models, datasets, users... # Models & Data

ofbestfit Heateddebate challeng, '
Howmuchexerciseis  Whythe global ,  HumanitysLastExam . #§ | |
* enough to maintain ‘approach to climate . 'oﬁa’sexpemkvd i :
goodheaw policy needs to change ¥ benchmark for Al .l

,_‘_, .o.'. '.s

G google/alphagenome-all-folds @ © 16 Follow & Google 43.6k

English  biology nse: alphagenome

# Model card *I= Files and versions | s¢xet & Community

2 Editmodel card

Access AlphaGenome on Hugging Face

This repository is publicly accessible, but you have to accept the conditions to access its files and content.

AlphaGenome s provided for non-commercial use only and is subject to the Model Terms of Use. To accept terms, please login, complete

the required fields and click Accept. Requests are processed immediately.
By agreeing you accept to share your contact information (email and username) with the repository authors.
Organization, university, or other affiliation(s)

Organization, university, or other affiliation(s) (required)

@ Accept and continue

Description

2026/1/30

AlphaGenome is a unified DNA sequence model designed to advance regulatory variant-effect

prediction and shed light on genome function. It analyzes DNA sequences of up to 1 million base
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EDEN (Environmentally-Derived Evolutionary Network)
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class Evo20rderedChunkDataset(Evo2Dataset):

- 1 IndexedDataset element (=1 doc) % 1 Y2 7INELTET

- doc ZENILN

- JEFZ®REF (v vy ZI)LLEN)

- GPTDataset @ index mapping cache (path_to_cache) ##FHXIIHET S

MASK_LABEL_EOD: bool = True

def _build_document_sample_shuffle_indices(self) —> Tuple[numpy.ndarray, numpy.ndarray, numpy.ndarrayl]:

GPTDataset MF+ v 2t (path_to_cache) ZBEEL DD,
ordered/no-cross—-doc BH® “1{8%/4X—" index #{k3,
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StripedHyena2 7BHESET ILSBRIZEE DL

B200 x 16 ZFAA L. /\wvFH 1 32 (DP=16/PP=1/TP=1/CP=1, ¥4 2 0/\v F=1, Qi RiE=2) THH,

INA TV Y RBEI32BTUTD®D . 24 THE.5BOFBTRE/ (S X—F,
SDH*SDHSDH*SDHSDH*SDHSDH*SDHSDH*
(S = Short-range Hyena, D = Mid-range Hyena, H = Implicit Hyena, * = Attention)

VTF R MY A X(E8,192bp

iteration 0/180799 | 1r: @ | global_batch_size: 32 | global_step: @ | reduced_train_loss: 5.708 | train_step_timing in s: 28.19

iteration 1/180799 | 1lr: 2.5e-07 | global_batch_size: 32 | global_step: 1 | reduced_train_loss: 5.892 | train_step_timing in s: 1.742 | consumed_samples: 64
iteration 2/180799 | 1lr: 5e-07 | global_batch_size: 32 | global_step: 2 | reduced_train_loss: 5.202 | train_step_timing in s: 2.567 | consumed_samples: 96
iteration 3/180799 | 1lr: 7.5e-07 | global_batch_size: 32 | global_step: 3 | reduced_train_loss: 3.511 | train_step_timing in s: 2.48 | consumed_samples: 128
iteration 4/180799 | 1lr: 1le-06 | global_batch_size: 32 | global_step: 4 | reduced_train_loss: 3.812 | train_step_timing in s: 2.531 | consumed_samples: 160
iteration 5/180799 | 1lr: 1.25e-06 | global_batch_size: 32 | global_step: 5 | reduced_train_loss: 4.127 | train_step_timing in s: 1.884 | consumed_samples: 192
iteration 6/180799 | 1lr: 1.5e-06 | global_batch_size: 32 | global_step: 6 | reduced_train_loss: 3.168 | train_step_timing in s: 1.849 | consumed_samples: 224
iteration 7/180799 | 1r: 1.75e-06 | gl batch_size: 32 | global_step: 7 | reduced_train_loss: 6.785 | train_step_timing in s: 1.491 | consumed_samples: 256
iteration 8/180799 | 1lr: 2e-06 | global_batch_size: 32 | global_step: 8 | reduced_train_loss: 6.708 | train_step_timing in s: 1.493 | consumed_samples: 288
iteration 9/180799 | 1lr: 2.25e-06 | global_batch_size: 32 | global_step: 9 | reduced_train_loss: 5.712 | train_step_timing in s: 1.494 | consumed_samples: 320
iteration 10/180799 | 1r: 2.5e-06 | global_batch_size: 32 | global_step: 10 | reduced_train_loss: 5.656 | train_step_timing in s: 1.49 | consumed_samples: 352
iteration 11/180799 | lr: 2.75e-06 | global_batch_size: 32 | global_step: 11 | reduced_train_loss: 5.995 | train_step_timing in s: 1.565 | consumed_samples: 384

’
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global_step
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Validation loss — all settings (updates only)
‘J\a»n:E) 7B :Ej__\\)IJ I\ l/—:\/g\ 150 - — |LLR=1.0e-6 Warmup:5
DABIRIE & [l —FFFTHER —— LR=3.0e-6, warmup=10
(DP/TP/PPICP, batch size) — LR=1.0e-5, warmup=100
1.45 - —— LR=3.0e-5, warmup=200
o~ —— LR=1.0e-4, warmup=300
g —— LR=3.0e-4, warmup=500
n 1.40
)
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©
Q.
S ol |
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S \ |
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7 \L‘ _ -
A D e
1.25 -
I I | | | | | |
0 1000 2000 3000 4000 5000 6000 7000

2026/1/30 global_step

13



FHRET ILRF
PEDEIRIFIC K BEBMAFESE » AEANTL,

Evo2 kit 5 J 432 31— K D—3R

GTDB

Tree

EVO2TIEFE SR> TWLWBH?

— TR D) [CKDEEAT
Id_..;p_..sc__ ..o f g s L

TR EDXF,

=72 L. Byte-level tokenDETIL T, FHRE—O VHERESNT
LWRLz®, TNSDXFFIEDNA (A, T, G, C) £@EAFIIC
ASCIID— R(CEr=N. Hyena&EfPAttentionsBENTTHOND,
(loss StENS(EY RV END)
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I
il

def process_segment(seg_seq: torch.Tensor) -> torch.Tensor:

seg_len = seg_seq.size(0)

seg_mask = torch.ones(seg_len, device=device, dtype=torch.int)

pipe_pos = (seg_seq == terminal_tag_char).nonzero(as_tuple=True) [@].cpu().tolist()

if len(pipe_pos) == 0:

if not region_all_valid_or_control(seg_seq):
seg_mask.zero_()
return seg_mask

seg_mask[pipe_pos] = @

first_pipe = pipe_pos[0]
if first_pipe >= 0 and first_pipe < seg_len - 1:

next_tok = seg_seq[first_pipe + 1].item()
if next_tok == first_taxonomy_prefix_token:

is_tag = Fals
elllse?

is_tag = Tr
else:

assert first_pipe == seg_len - 1

if region_all_valid_or_control(seg_seql:first_pipel):
return seg_mask

ellse:
seg_mask[:first_pipe] = 0
return seg_mask

14



TT)LEHE (1E8E

O—AJLER

(User's Local Environment)

i

AJ1FE!

2026/1/30

RIMVT—%

Sl R5A) F—ADROEH

HPCZ > K (H100x16)

7/ I

API
(Application
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RI7BIL

Evo2 40B / 7TBET ILDHEFRAPIZRFE L.
ST F — L CERP,

BIERE. ERLA P—ZEE LILABRRIBOEGH I,

METOY o6l :

blocks.O.pre_norm
blocks.O.post_norm
blocks.O.filter
blocks.0.projections
blocks.O.out_filter_dense
blocks.O.mlp

Biocks.&inner_mha_cls
blocks.3.inner_mha_cls.Wgkv
blocks.3.inner_mha_cls.inner_attn

blocks.49.mlp.act
blocks.49.mlp.I1
blocks.49.mlp.12
blocks.49.mlp.13
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