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Review article )
Quantum mechanics paradox in protein structure prediction: Intrinsically o
linked to sequence yet independent of it

Sarfaraz K. Niazi®

College of Plarmacy, University of llineds, Chicage, [L 0013, Unired Sties

ARTICLE INFO ABSTRACT

Feywords: The challenge of predicting protein structures from amino acid sequences is encapsulated in the Levinthal
Hokstl Prize paradox, which has infinite possibilities. Anfinsen’s hypothesis explaing why the prediction consistently results in
parsdaoes

the same structure almost instantly based on thermodynamics, which depends on the prodein's miliew. Analytical

m:&;ﬂmurr prediction determination of protein 30 structure inevitably requines dismapting the thesmodymamic environment and, thuos,
S the structure; therefore, protein strscture predicting models such as the Nabel Prize winner AlphaFaold based on
Levikithal phradon analytical structures cannot poriray the active 30 structure, This conclusion is analogous to Helsenberg's un-
Anfinsen puradios certainty principle of quantum mechanics, where particles exist in superposition sates until measurenmen

irreverdibly collapses their wave function. This understanding gives us a new paradox thal is “structure is
sequence-inherited, yet sequence-independent,” which concludes that structure prediction algorithms bassd on
machine keaming of reported structures can never predict a bomolagous in vive structure Functional from known
analytically derived structunes, and even more so, from projected structures of novel amine acid chain ssquences,
The limived applications of these algorithms may permit modifications of existing structunes bat do not poriray
physiologically relevant 300 stroctures of peoteins, This review discusses the paradox of protein structane
determination, with a focus on conformational constrains and quanmm mechanics.
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