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Interaction between calmodulin mutant D130V and IQ motif of cardiac Ca,1.2 channel
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Abstract Objective To investigate the binding interaction between the calmodulin (CaM) mutant D130V and the IQ motif of the car-
diac Cay1.2 channel. Methods The binding of mutant CaM-D130V to the 1Q motif was predicted by fold recognition modeling , homology
modeling, and protein docking. The plasmid was transformed into Escherichia coli BL-21 sensory cells via heat shock at 42 °C to induce
the expression of glutathione S-transferase (GST) fusion protein. The protein was extracted by ultrasonic fragmentation and purified using
GS-4B beads. PreScission protease was applied to remove the GST. SDS-PAGE was performed to detect the purity of protein. A GST pull-
down assay was conducted to detect the interaction between CaM-D130V and IQ motif. Results Protein docking results showed that both
CaM-WT and CaM-D130V could bind to the IQ motif of the cardiac Cay1.2 channel,but the binding sites of the mutant CaM-D130V to the
1Q motif were reduced, and its binding conformation was changed compared with the CaM-WT ,with decreased binding energy (IS| reduced
from 48.086 6 kcal/mol to 47.309 5 kcal/mol) . The GST pull-down assay indicated that the binding of CaM-D130V to 1Q motif
significantly decreased (P < 0.01),and the affinity was significantly reduced at 2 mmol/L Ca’* concentration compared with CaM-
WT. Conclusion The reduced binding ability of CaM-D130V to the 1Q motif of the cardiac Cay1.2 channel may contribute to functional
alterations in the channel. These findings provide a theoretical basis for understanding the pathogenesis of CaM mutant-associated cardio-
vascular diseases as well as targeted therapies.
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W B RN 41 B = 1) CaM-D 130V ER 11 .

- GST-CaM-D130V

- CaM-D130V

M, marker; 1, total protein; 2, GST-CaM-D130V;3,CaM-D130V.
B1 4L /5CaM-D130VEHHSDS-PAGE
Fig.1 SDS-PAGE of purified CaM-D130V
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Tyrl
Glu140
S = ~48.086 6 keal/mol ® CaM
® Ca,1.2-1Q
A
® CaM-D130V
S =-47.109 5 kecal/mol
® Ca,1.2-1Q B
A, binding site of CaM-WT with the 1Q motif; B, binding site of CaM-D130V with the 1Q motif.
E2 CaM-WT/CaM-D130V5IQEFxF#E
Fig.2 Docking diagram of CaM-WT/CaM-D130V with the IQ motif
%1 CaM-WT/CaM-D130V5IQE F EH S
Tab.1 Docking parameters of CaM-WT/CaM-D130V with the 1Q motif
CaM-WT+IQ CaM-D130V+IQ
Parameter
Asp94-Argl1 Asn138-Phe4 Glu140-Tyrl Glu85-Lys12 Arg91-Leu2l
Energy (keal/mol) -3.80 -0.70 ~5.09 -9.95 -1.81
Distance (A) 2.96 435 3.16 2.86 3.52
%2 CaM-WT/CaM-D130V5GST-IQZEA S
Tab.2 Binding parameters of CaM-WT/CaM-D130V with GST-IQ
Parameter CaM-WT CaM-D130V

Bmax (mol/mol) 19.455 5 12.026 7

K, (umol/L) 0.616 6 0.779 6

R 0.980 0 0.998 2

Bmax , maximum binding; K,;, apparent dissociation constant; R”, coefficient of determination.
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CaM-WT/CaM-D130V 0.1 035 0.7

[Ca™]
2 mmol/L

2.1 35 7.0

10.0 pmol/L
- GST-1Q

- CaM-WT

20

[Ca®] =2 mmol/L
® CaM

15 {4 ¢ CaM-DI30V

Binding of CaM or CaM-D130V with 1Q/

0.001 0.01 0.1

1 10 100

Total [CaM/CaM-D130V ] /umol - L™

#P < 0.05 vs. CaM ;**P < 0.01 vs. CaM.
B3 CaM-WT/CaM-D130VE5GST-IQ% & HISDS-PAGE
Fig.3 SDS-PAGE of CaM-WT/CaM-D130V binding with GST-IQ
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