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Abstract

Long QT syndrome (LQTS) is a genetic disorder associated with abnormal cardiac repolarization,
characterized by a prolonged QT interval on electrocardiograms, which increases the risk of cardiac
arrest and sudden death. The KCNQ1 potassium channel protein plays a critical role in maintaining
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normal cardiac rhythm, and its impaired function is a primary cause of LQTS. This study utilizes the
Foldit platform to predict and optimize the structure of KCNQ1 activators, aiming to develop novel
therapeutic strategies for LQTS. Through a simulation-analysis-simulation iterative approach, we
adjusted molecular spatial configurations to enhance functionality and explored the effects of dif-
ferent substituents on molecular stability and activity. Our work not only provides new directions
for the design of KCNQ1 activators but also demonstrates the potential for high school students to
directly engage in cutting-edge scientific research.
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Figure 1. Schematic diagram of KNCQ1 drug interaction with protein
E 1. KNCQ1 A5 EBREEEAREE
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Figure 2. Initial structure of KNCQ1 drug (top, 13,818) and optimized
fraction (bottom, 19,626)
2. KNCQ1 Z5¥#ta4EM( L, 13,818)FtiL/E s #(T, 19,626)
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Table 1. Binding energy and stability of different substituents
F 1 FEBRRENESESTRE.

aery) HUARHE AAG (kcal/mol) RMSD (A)
c1 pce 8 -7.5 2.1
C2 i T A -9.2 15
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