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ESMFold

- Adoption of only protein
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Evolutionary-scale prediction of atomic-level protein

- Two advantages: structure with a language model
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Alpha&ESMhFolds

- Database storing 48,815 pairs of predicted structural models
- Focus on the Human Proteome

-  Motivations:

- Large-scale comparison of the two methods
- Online resource for choosing the best model
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Alpha&ESMhFolds
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Updating the database

- Huge update of UniProt at the end of 2025
- AlphaFold DB replaced all models, upgrading them to their 6th version

- New version of Alpha&ESMhFolds

- 6190 new proteins included
- 394 proteins with a sequence update
- 19,270 with a different AlphaFold model

- 22,961 proteins unchanged

- 927 more proteins with an experimental PDB
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Model quality and similarity

100 A

- Mean pLDDT

- Metric of the quality of a model
- Self-assessed by both methods
- 60 =» Standard threshold

- TM-score
- Metric of similarity of a pair

- Computed by Foldseek
- 0.6 » Standard threshold

Mean pLDDT (both models)
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Quality Assessment

- Self-assessed pLDDT

- Models trained in different ways
- Good indication of reliability, but hard to compare directly
- Different spread of values

- Use of state-of-the-art Quality Assessment tools

- DeepAccNet
-  QMEANDiIsCo
- QATEN
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Quality Assessment

TM-score 2 0.6 A DeepAccNet QMEANDisCo | QATEN Consensus
AIphaFoId 88% 80% 55% 81%
ESMFold 12% 20% 45% 19%
TM-score < 0.6  DeepAccNet QMEANDisCo | QATEN Consensus
AlphaFold 73% 49% 34% 51%

ESMFold 27% 51% 66% 49%
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Example

vs AlphaFold2
pLDDT 78
TM-score: 0.65

DNA-directed RNA polymerase
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Example

; vs AlphaFold2
pLDDT 78
VS m External QA O AlphaFold2 vs PDB
TM-score = 0.62 B TM-score = 0.48

DNA-directed RNA polymerase
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Functional Annotation

PFAM DB mapping

Functional annotation

K/ N
- Comparison
Alpha&ESMhFolds DB
TM score (global vs
. v PFAM restricted)
. &
"'f/ " - e & pLDDT (global vs

PFAM restricted)

M <0, MESMFold MAIphaFold2 Eimapped PFAM
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Functional Annotation
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Web server visualization CSB Meeting 2026

Q Qa Sequence alignment (from structure superimposition) (2)
Model Confidence: Very high (pLDDT 2 90) . High (90 > pLDDT 2 70) . Low (70 > pLDDT 2 50) -Very low (pLDDT < 50)
1 ie 20 30 4 0
| | | | |
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Structure superimposition (2) Download PDB {, ~ Alignment statistics A
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Il AlphaFold2 ‘ TM-score .52 ESMFold start - end 19- 163
RMSD (%) 353A AlphaFold2 start - end 14 -153
y GDT (2) 0.48 Alignment length 173
¢ o 5 "‘ Match positions (7) 95
e o2, ",
e \§\ = "‘. Mismatch positions (7) 17
- "y »
N\ Y \ Gap positions (Gap opens) 72 (5)
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aQ Qe Sequence alignment (from structure superimposition) (7)
Model Confidence: Very high (pLDDT > 90) . High (90 > pLDDT 2 70) . Low (70 > pLDDT 2 50) -Very low (pLDDT < 50)
1 160 20 30 40
| | | | |
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Structure superimposition (7) Alignment statistics b
Model Quality Assessment al
B ESMFold
I AlphaFold2 Self-assessment ESMFold AlphaFold2
Mean pLDDT (2) 70.5 73.35
) External validation ESMFold AlphaFold2
< i ~\ f 1"" DeepAccNet mean pLDDT (2) 55.62 52:59
e e Vg : g " / -
SR 2 QMEANDisCo mean pLDDT (2) 47.6 45.1
W |
YW = QATEN mean pLDDT (3) 4433 4387
: ¥ i 45’ . \ k] % A ESMFold is better than AlphaFold according to 3/3 external QA tools
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Q Q® Sequence alignment (from structure superimposition) (7) Download FASTA {,
Model Confidence: Very high (pLDDT > 90) . High (90 > pLDDT 2 70) . Low (70 > pLDDT 2 50) -Very low (pLDDT < 50)
6 0 70 8 @ 9@ 1080 118 128 138 1
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Structure superimposition (?) Download PDB 4, ~ Alignment statistics e
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aQ Qe Sequence alignment (from structure superimposition) (%) Download FASTA {,

Model Confidence: Very high (pLDDT 2 90) [ High (90 > pLDDT 2 70) [Jjjj Low (70 > pLDDT 2 50) [Jijj Very low (pLDDT < 50)

6 0 780 8 @ 90 1080 1168 1268 138 it

6 0 780 8 e 90 1060 11890 1280 13680 1
Structure superimposition (2) Download PDB {4, ¥ Alignment statistics Vv
Model Quality Assessment 4
M ESMFold
M AlphaFold2 : Pfam annotations v
Pathogenic variations A\

Wild Mutated

Position type type Description
4 7 [ ] 65 (& R Hyperlipoproteinemia, type 1D (from: ClinVar); dbSNP:rs13006
v 85456

@ 65 C & Hyperlipoproteinemia, type 1D (from: ClinVar); dbSNP:rs58777

7638
N ' r A [ ] 65 (e Y Hyperlipoproteinemia, type | (from: ClinVar); dbSNP:rs5877776

38

L] 68 & G HLPP1D; does not affect protein expression at the cell surface;

doec not interact with | Pl - nromotec farmation of dimerc and
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Thank you for your attention
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