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Figure 1: The highest similarity distribution of sequences
in the test set, as retrieved from the pre-training set using
HHblits.

Table 1: Performance of structure prediction on CASP
datasets using additional metrics: pTM, GDT-TS, and
LDDT (higher values indicate better performance).

CASP
(avg. Depth = 4.6)

| Zero-Shot | Few-Shot

pT™M GDT- LDDT| pTM GDT- LDDT
TS TS

AF2MSA | 31.2 295 405 | 408 416 519
EvoDiff 40.2 273 384 | 441 356 467
MSA-Aug. | 39.1 332 427 | 443 432 519
EvoGen 360 348 449 | 428 451 546

MSAGPT | 40.0 363 455 | 477 478 56.0
+ RFT 41.2 361 455 | 498 498 56.0
+DPO 40.0 395 481 | 498 531  60.0

Model

Table 2: Performance of structure prediction on PDB
datasets using additional metrics: pTM, GDT-TS, and
LDDT (higher values indicate better performance).

PDB
(avg. Depth = 2.6)

| Zero-Shot | Few-Shot

pTM GDT- LDDT| pTM GDT- LDDT
TS TS

AF2MSA | 403 437 566 | 462 504 628
EvoDiff 474 433 559 | 455 450 571
MSA-Aug. | 448 476 598 | 488 528 652
EvoGen 443 470 594 | 49.1 53.0 654

MSAGPT | 486 506 633 | 53.7 57.0 692
+ RFT 48.6 505 624 | 536 572 69.0
+DPO 476 509 632 | 527 578 695

Model

Table 3: Performance of structure prediction on CASP
datasets using additional metrics: pTM, GDT-TS, and
LDDT (higher values indicate better performance).

CAMEO
(avg. Depth = 8.5)

| Zero-Shot | Few-Shot

pTM GDT- LDDT| pTM GDT- LDDT
TS TS

AF2MSA | 413 60.8 667 | 582 755 80.3
EvoDiff 542 624  68.1 48.1 63.0 67.7
MSA-Aug. | 472 623 683 | 584 751 80.6
EvoGen 450 635 688 | 61.8 788 828

MSAGPT | 514 643 694 | 63.6 788 832
+ RFT 48.1 635 681 624 79.0 83.1
+ DPO 494 644 687 | 63.0 794 835

Model

Table 4: Zero-shot evaluation on approximate 8k PDB
Datasets (Released before 2024-01-22).

Model pTM pLDDT TM GDT- LDDT
TS
AF MSA 289 69.6 42.0 62.4 67.0
EvoDiff 34.7 70.8 44.0 64.1 69.9
MSA-Aug. 332 74.3 45.8 65.9 71.7
EvoGen 31.7 71.6 44.6 64.6 70.5
MSAGPT 37.9 80.4 50.7 70.7 76.1
+RFT & DPO | 37.9 79.7 51.6 71.4 76.9

Table 5: Comparison of structure prediction methods: single
sequence, augmentation with random MSA, and augmenta-
tion with MSAGPT-generated MSA from a sampled 1k PDB
dataset.

Model pTM pLDDT TM GDT- LDDT
TS

Single 39.8 54.8 45.5 43.5 55.9

+ Random 43.6 66.7 454 433 55.7

+MSAGPT | 53.7 71.3 59.7 57.3 68.9

Table 6: Performance comparison in MSA-abundant scenar-
ios across all 194 cases in the CAMEO datasets.

# Natural MSA  # Virtual MSA | ™ GDT-TS
0 0 | 39.1 28.5
128 0 85.1 82.0
128 128 85.3 82.2
256 0 86.2 83.8
256 256 86.0 83.5
512 0 86.5 84.2
512 512 86.4 84.0




