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UM-TBM server built from D-I-TASSER for single-chain protein modeling
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UM-TBM server built from D-I-TASSER for single-chain protein modeling
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Query sequence

Multiple sequence alignments

Multiple sequence alignments

DeepMSA2 for monomeric MSA construction
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UM-TBM server built from D-I-TASSER for single-chain protein modeling
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LOMETS3 for threading template detection
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Domain boundary prediction in UM-TBM server
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UM-TBM server built from D-I-TASSER for single-chain protein modeling
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Deep learning-based spatial restraints prediction
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UM-TBM server built from D-I-TASSER for single-chain protein modeling
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‘Zheng’ built on DeepMSAFold-Multimer for protein complex modeling
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Zheng built on DeepMSAFold-Multimer for protein complex modeling
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Zheng built on DeepMSAFold-Multimer for protein complex modeling
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Top 10 ranked MSAs

Homo-oligomer MSA paring and sequence linking
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Top 10 ranked MSAs

Heteromer MSA pairing and sequence linking
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Zheng is based on DeepMSAFold-Multimer for protein complex modeling
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Complex model generation based on Multi-MSAs
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Results for UM-TBM (D-I-TASSER) server



Summary of FM targets folded by I-TASSER series algorithm
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D-I-TASSER vs standard AlphaFold2 on CASP1S domains
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Impact of different components in D-I-TASSER
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A case study of T1125-D2 to highlight the advance of D-I-TASSER folding
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Domain partition problem in T1154-D2
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Results for ‘Zheng’ (DeepMSAFold-Multimer) group



DeepMSAFold-Multimer vs standard AlphaFold2-Multimer
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Impact of the MSA generation and database for complex modeling
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H1140
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H1144

High quality model generation for Nanobody-antigen by pairing MSAs
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Model ranking problem with pTM score in H1172

T11700, A6, 1908AA

Experimental structure Zheng model1
pTM=0.793

TM=0.93, F1=0.58
H1171, A6B1, 1956AA

Experimental structure Zheng model1
pTM=0.764

TM=0.93, F1=0.51

H1172, A6B2, 2004AA

Zheng model1
pTM=0.746
TM=0.91, F1=0.54

Zheng model2
pTM=0.738
TM=0.91, F1=0.50

pTM=0.733
TM=0.93, F1=0.54

The pTM scores are not
sufficient for identifying

Zheng model3 == the best model among

models that have similar
pTM scores.




Summary

* What went right

* D-I-TASSER algorithm that integrates threading templates, structure model-ranked MSAs,
deep learning-based spatial restraints, and an optimized folding system with comprehensive
force field works well for protein monomer structure prediction.

* DeepMSA2 with high-quality MSA generating, ranking, and paring system helps improve
the model quality for both protein monomer and protein complex.

* What went wrong

* AlphaFold2’s QA score (pLDDT and pTM) has the ability to distinguish models that are
significantly better, but it is not sensitive enough to rank high-quality models.

* Domain partition is still meaningful and important for large multi-domain protein
modeling, however the accuracy of domain boundary prediction is still not yet satisfactory.
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