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Abstract At CASP14, AlphaFold2[1], developed by DeepMind, Basic Pipeline
demonstrated outstanding accuracy of monomeric structure Exhaustive sequence similarity search
prediction. After the competition, its derivative, AlphaFold-

Multimer|2], was presented. It also showed excellent performance MSA filtering and feature building

In predicting multimeric structures. Since their inference code and
welghts are publicly available under the generous license, their
predictions will be the baseline for CASP15. Therefore, | set the Refinement with our refiner
following challenges for CASP15: (1) Collect a sufficient number
of evolutionary related sequences for inputs: In addition to the

Prediction with AlphaFold2
Prediction with AlphaFold-Multimer

Model selection

tOOIS and the databaSGS WhICh A|pha|:0|d2 and AlphaFOId' Refinement with our refiner
Multimer pipelines are using, | used PZLAST][3,4] and PSI-
BLASTexB[5,6] with in-house databases constructed from Relax with OpenMM [S]

1

metagenomic assemblies in NCBI Assembly database[7]. (2) S

Improve the structures generated by AlphaFold2 or AlphaFold-

Multimer: | made a fine-tuned version of AlphaFold-Multimer to

: _ Refinement by Fine-Tuned Version of AlphaFold-Multimer
refine predicted structures.
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sequences
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370GB
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To build a refinement model, | fine-tuned the AlphaFold-Multimer model using single
sequences and predicted structures as input. | intended to train the model to learn physically
preferred structure; for example, | used segments with a sufficient number of contacts with
other segments as ground truth. The right scatterplot indicates the DockQ[9] of the refined
model subtracted by that of the input model as the function of DockQ of the input model.
The dataset consists of the Benchmark?2 dataset introduced in the study by Ghani et al.[10]
and the CASP14 assembly target in which their experimental structure was available In
most cases, the refined structures show higher accuracy than the input structures.

database Hail0 el

hhblits[11] 128 Uniclust30[13] 220 GB ~ X mins

hhblits 6 BFD[14] 1.9TB ~ X mins
E jackhammer[12] 12 Uniprot/TrEMBL[15] 110 GB ~ X hrs
F jackhmmer 128 3 MGnify[16] 130 GB ~ X hrs

| used various tools and databases to get evolutionary related sequences as many as possible.
The total processing time was several hours per sequence.
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FYI: We will put alphafold and alphafold-multimers
models (25 normally) and the corresponding MSAs for
all the CASP targets on duffman.it.liu.se/casp15/ These
will also be submitted as server predictions to the
https:/wwwwuser. gwdg.de/~mmirdit/casp15/#T1104.pdb predictioncenter. #CASP #proteinstructureprediction
Illpllt (Tl 1 29) #CASP15 #alphafold
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eI | performed several visual inspections and manual interventions: (1) If the depth of the MSA was highly skewed, | kept

sequences with amino acids in thin regions and randomly removed other sequences to flatten the depth. (2) When | could
not find any reliable evolutionary related sequence, atoms were randomly placed and fed into the refiner. (3) If a highly
reliable multimeric structure was not found, chains were randomly placed and fed into the refiner. (4) If the refined model
was found to became spherical, the | did not submit that model. (5) if the refined model had too many atom collisions, |
did not submit it. (6) | checked the predictions of other groups to assess whether our protocol was working well.

9 Results | evaluated our predicted multimeric models against 8 currently available experimental structures
(H1106,H1111,T11190,T11210,T11230,T11240,T1170,H1134) with MM-align[17]. TM-score of our MODEL 1 structures were
Basically, | fed AlphaFold2 and AlphaFold-Multimer full- higher than the average of all submitted MODEL 1 structures in 6 out of 8 cases, indicating that our protocol worked well. More
length sequences of all subunits. However, If a structure was reliable results will be provided by the assessors at the conference.
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