Using Artificial Intelligence (Al) to Predict A Structure of Protein Complex
Yiqing Zang

Academy of Mathematics and Science, Fort Hays State University
Research Mentor: Dr. Masakatsu Watanabe (Chemistry)

. Abstract . Results
00

Proteins play pivotal roles in essential life processes and 1 BQ)
elucidating their three-dimensional (3D) structures is crucial for @A o

understanding their functions. AlphaFold2, an advanced

artificial intelligence-based method developed by Google H

DeepMind, has emerged as a promising tool for predicting b °
protein structures. In this study, we evaluated the predictive 90
capabilities of AlphaFold2. Our findings highlight AlphaFold2's
efficacy in providing valuable insights into protein structure
prediction, albeit with certain limitations. While AlphaFold2
represents a significant advancement in the field, its utility is
best realized when integrated with complementary L4 ® Hetero
experimental approaches. Consequently, combining the ° ® Homo
strengths of AlphaFold2 with experimental validation remains 75
essential for achieving a comprehensive understanding and 7
precise characterization of protein. structures.
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The advent of AlphaFold2 has revolutionized structural
biology. This Al-based technology provides unprecedented
accuracy and speed in predicting protein structures, which A1)
can greatly shorten the time expense. AlphaFold2 has
demonstrated remarkable accuracy in predicting protein
structures. In this study, we aimed to explore the accuracy
of AlphaFold2 by comparing predicted protein oligomer
structures to experimental structures and then evaluating
its precision by analyzing scoring functions, such as pLDDT >
of AlphaFold2, and Root Mean Square Deviations (RMDs).
The results of this study manifest that AlphaFold2 has a
board application prospect, considering its high accuracy.
However, it has some limitations: AlphaFold2 seems to give
a better result regarding hetero oligomer structure than
homo oligomer structure. Nevertheless, it still has
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limitations. The Al-based models do not yet take the Fig. A. The aligned comparison of PDB and predicted protein 3D structure with a high pLDDT Fig. C. The aligned comparison of PDB and 04 . °
presence of ligands, covalent  modifications or value. (1) PDB ID: 1DK4 - RMSD = 0.7804, PLDDT = 96.5, TMscore = 0.981; (2) PDB ID: 1A05 ‘?K:dnedeI;gtle[I)r;S?;P ;&gg:ur?ovgggz nﬁe;l[l)l_:_m @ d
g 3 score. : . =
environmental factors into their prediction algorithm and RMSD = 0.408A, pLDDT = 96.8, TMscore = 0.997. 87.3, Tmscore = 0.654) P 0 10 20 30
take protein-protein interactions in a limited way'?. RMSD (A)
*In all the 3D protein structures displayed, darker color is the experimental structure, lighter color is the predicted structure.
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