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Advance in Regulation of Heavy Metals on Nonselective Cation Channels: A Review
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Abstract: Nonselective cation channels(NSCCs) are a diverse group of ion channels located on the biomembranes. They are directly involved
in a lot of physiological processes as uptake of nutrients, turgor maintenance, signal conduction, etc. NSCCs are permeable to many essential
cations like Ca*", K*, Mg?* and toxic heavy metal cations as well. Understanding the interaction between heavy metal ions and NSCCs is of
great importance in regulating the uptake of toxic heavy metal ions in plants when they are grown in contaminated environment. In this review,
influence of ion types and concentrations on the gating mechanism of NSCCs were summarized. These advances would provide important ref—
erences for developing new channel modulators and exploring the regulation mechanism of modulators on NSCCs.
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Table 1 Permeability of several ionic channels to different metal ions

Biiike Sl EECENE-S3 gilfigssis] E= BTN
S 5 DACCs Ca*,Ba* .Sr* \Mg* A% M [16]
DACCs Ca® K B R LR ) [17]
HACCs Na*.Cs*.K* Li*,Rb* IINAE AR [18-19]
HACCs K*.Rb*.Cs* Na* Li* B [20]
HACCs Ba%.Ca® HIEg I R 41 [21]
HACCs Ba*.Ca* i [22]
VICCs Ca® Ba® Mg? Na* PRI O T4 [23-24]
WEt 32 kB i TRPML Ca?>Ba?>Mg>Ni? & RS 4 [25]
TRPM6 Ba*>Ni*>Mg2>Zn*~Ca*  Zn®>Ba’>Mg*~Ca®>Sr*>Cd*>Ni? % 2R AN [26-27]
TRPM7 Zn*~Ni?>>Ba?>Co?>Mg* = Mn? = Sr* = Cd* = Ca? AR L J 4n i [26-29]
Ba?>Ni*>Zn*>Mg*>Ca* Ni*>Ba?~Mg* =~ Zn* ~ Sr*>Cd*
TRPV5 Ca?*>Ba?>Sr*>Mn?, Zn¥, Cd?* NI [30-31]
TRPV6 Ca®>Sr*>Ba*>Mn*  Zn2>Cd?*>Ca”, La*, Gd* UNSEY I E [32-33]
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Table 2 Some heavy metal ions for inhibiting activities
of ionic channels

HIE 25 B El WRE E =BT
NSCCs La*, Gd* 0.1 mmol-L"  [40-41]
TRPAL La*, Gd* 10~20 pmol-L*  [45-46]
TRPC6 Co 253 pmol - Lt [47]
TRPM1 e 1 pmol-L™* [25]
TRPM6 Mg? 0.51 mmol - L* [48]
TRPM7 La* 2~10 mmol-L?*  [29, 43]
TRPV5 Pb, Cu?, Cd?* 100 wmol -L™* 132]

La* 10 pwmol-L* [42]
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