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Uptake Kinetics of zinc in hyper-accumulating species of
Sedum alfredii Hance at the leaf cellular level
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Abstract Vacuolar compartmentalization in leaves could play a major role in hyper-accumulation of heavy metals. How-
ever little is known about the physiology of intracellular zinc 7Zn  sequestration in plants. Radiotracer techniques were
employed to characterize %7Zn uptake kinetics in leaf sections and leaf protoplasts of hyper-accumulating ecotype HE
and non-hyper-accumulating ecotype NHE  species of Sedum alfredii Hance. The time-dependent kinetics of ®Zn up-
take in leaf of S. alfredii Hance consisted of two stages with an initial rapid stage followed by a longer but slower stage.
Zn accumulation in leaf sections and leaf protoplasts of the HE was much higher than that of the NHE. Concentration-de-
pendent kinetics of %Zn uptake in leaf sections and leaf protoplasts of S. alfredii Hance yielded non-saturating kinetic
curves that could be divided into linear and saturable components. This saturable component could be characterized by
Michaelis-Menten equation and there were no significant differences in the calculated K, between the two ecotypes
whereas V,,, values for HE were much higher than for NHE. Carbonyl cyanidem-chlorophenylhydr-azone CCCP  treat-
ment strongly inhibited ®Zn transport into protoplasts especially in HE  indicating that we were measuring primarily true
transmembrane Zn that was transported into S. alfredii Hance. These findings indicate that there was a carrier-mediated
system in plasma membrane which could effectively move cytoplasmic Zn into the vacuole and this carrier-mediated sys-
tem play a role in the dramatic Zn hyper-accumulation expressed in Sedum alfredii Hance.
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Fig.1 Time course of Zn accumulation in leaf sections of

two ecotypes of S. alfredii Hance
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Fig.2 Concentration-dependent kinetics of ®Zn accumulation in

leaf sections of two ecotypes of S. alfredii Hance

1
Table 1 Kinetic parameters of ®Zn absorption by leaf

sections of two ecotypes of S. alfredii Hance

K, Vs R?
Ecotype pmol/L pmol/g FW h n=7
HE 17.46 0.79 0.9356" *
NHE 13.85 0.34 0.6918"
*oxox P<0.01 P<0.05

Note * * and * mean significant at P <0.01 and P < 0.05 respectively.

2.3
Zn /n
0—~12 min
10 ~60 min
3 In**

65Zn2+

60 min

65 Zn2 +

2.2

6.0

Zn comcenlration
B Rpmols /10° protolasts)

Ll
o @

=
=
M
n

0 0 20 30 40 50 60
H[ 8l {min) Time
3

Fig.3 Time course of “Zn accumulation in mesophyll

protoplasts of two ecotypes of S. alfredii Hance
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Fig.4 Concentration-dependent kinetics of “Zn accumulation

in mesophyll protoplasts of two ecotypes of S. alfredii Hance
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Table 2 Kinetic parameters of Zn absorption by mesophyll 7n
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Vi Zn 50 pmol/L
Kln max 6 R2
Ecotype pmol/L pmols/ 19 n=7 /n 1000 umol/ L
protoplasts min 6572+
HE 44.03 1.79 0.9241° " 7n
NHE 49.96 0.42 . t
0.7459 /n /n /n
* %k X P<0.01 P <0.05 Lasat 15 7n
Note * * and * mean significant at P <0.01 and P < 0.05 respectively.
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