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Fig. 1 Representative molecular structures of nine series of apoptosis inducers
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Fig. 2 Molecular structures and activities of representative apoptosis inducers
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Fig. 3 Molecular alignment of all molecules in the dataset
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Studies of structural feature of a series of apoptosis inducers

ZHANG Jing-xiao', LI Yan', FU Xin-mei, PAN Yan-giu’', YANG Ling’

( 1. School of Chemical Engineering, Dalian University of Technology, Dalian 116024, China;
2. State Key Laboratory of Fine Chemicals, Dalian University of Technology, Dalian 116024, China;
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Abstract: A large number of anti-cancer agents exert their therapeutic effects through inducing
apoptosis in malignant cells. Therefore, developing apoptosis-inducing drugs is always one of the
hotspots in the field of cancer research. 153 structurally diverse apoptosis inducers with caspase-3
activation are studied by three-dimensional quantitative structure-activity relationships (3D-QSAR)
analysis, resulting in an optimal CoMSIA (comparative molecular similarity indices analysis) model
which is constructed based on the parameters of steric, electrostatic, hydrophobic, hydrogen-bond
donor and receptor fields. The experimental results show that this COMSIA model (Q*=0.51, R, =
0.89 and R:..=0.82) displays excellent inter-consistency and predictive abilities. Meanwhile, from
analyzing CoMSIA contour maps, it can be concluded that (1) the R, substituent with one or more
features of bulk, electronegativity, hydrophilicity and H-bond donor is beneficial to the activity; (2)
medium-sized and/or H-bond donor substitution of R, , as well as the R, substituent with small and/or
hydrophilic group can improve the activity; (3)the apoptosis inducers N-methyl-N-phenyl naphthalen-
l-amines with electropositive groups in 3-position of ring-A or 7-position of ring-C, and 1-position of
ring-B possessing the electronegative groups will benefit the apoptosis-inducing bio-activity. These
conclusions may be helpful to understanding the molecular characteristics of apoptosis inducers, as

well as providing theoretical guidance for the design and development of novel apoptosis inducers.

Key words: apoptosis inducer; caspase activation; three-dimensional quantitative structure-activity
relationships (3D-QSAR); comparative molecular field analysis (CoMFA); comparative

molecular similarity indices analysis (CoMSIA)



