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Abstract: Kinesin’s neck linker is one of the most important mechanical elements for its force—generating
mechanism. The docking process of neck linker to the motor domain provides the driving force for the for—
ward motion of kinesin along microtubule. Neck linker is a region of roughly 14~18 amino acids that links
the motor domain and coiled—coil stalk. The docking process of neck linker to the motor domain is achieved
via various non-bonding interactions, most of which have direct or indirect relations with water. The highly
exquisite amino acid structures of neck linker and its related regions make those non—bonding interactions
play their roles in cytoplastic environment effectively. The knowledge of the structure—function relationship
of kinesin’s neck linker largely deepens the understanding of kinesin mechanism.
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Fig.1 The structure of the motor domain and the conformation of the neck linker in the docked state

(A)Structure of kinesin head (PDB: 2KIN'™)) .The neck linker domain is shown in black, which links a6, the last alpha helix in
the core motor domain, to o7, the first alpha helix of the coiled—coil dimerization domain;(B)Neck-zipper region of kinesin with
a docked neck linker. Neck linker is shown by black line ribbon and all the constructive residues of neck—zipper are shown by
thin sticks explicitly. Bound water is shown by big balls and thick sticks and surrounding water is shown by thick sticks. Black
dotted lines stand for hydrogen bonds.
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Table 1 Lengths and sequences of neck linkers

Kinesin famliy  Length Characteristic sequences of amino acids

Kinesin 1 14 a6—> KTIKNVSVNLELT —a7
Kinesin 2 17 a6~ KNIKNKPRVNEDPKDAL —a7
Kinesin 3 17 a6—> KQI_CNAVINEDPNAKL —a7
Kinesin 5 18 a6~ KNI_NKP_VNQKL_KK_L—a7
Kinesin 7 18 ab—> K___N_P_VNE__TD_AL —da7

Vi F 4k K A SR B R

Notes: The lengths of the neck linker expressed as the number of the amino acid.
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Table 2 The characteristic of the hydrogen bond

Strong hydrogen bond

Moderate hydrogen bond

Weak hydrogen bond

Interaction type Strongly covalent

Bond angles/(°) 175~180
Bond energy/(kJ * mol™) >50
Examples F-H---F

Mostly electrostatic

Electrostatic

130~180 90~150
15~50 <15
0-H-+0 N-H-+-0
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