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Calculation of the efflux rate constant (k) for the kinetic modeling

The depuration of *'Cs after 7-day combined exposure of dissolved and dietary *'Cs can be
described by a two-compartment loss model (Figure 1). There is no **'Cs influx during the
depuration process and no growth was observed after the depuration, thus Jin(t)=0 and g=0. The

depuration of **’Cs in bivalves can be described using equations S1-S3.

C, (1) =C (1) +C,(t) (S1)

m =—(k, +k,)xC,(t) (S2)
dt

dC, (t)

gt e x Gl =k, <Gy (1) (S3)

Where Cin(t) is the percentage of *¥'Cs radioactivity remained bivalve at time t (day). At the
start of the depuration, Cin(t) =100. C4(t) and Ca(t) are the percentage of **'Cs radioactivity
distributed in compartment one and two, respectively. ke; is the efflux rate constant of *¥'Cs from
compartment one (day™); ke, is the efflux rate constant of **’Cs from compartment two (d™); ki»

is the rate constant for **’Cs being transferred from compartment one to two.
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Calculation of the dissolved uptake rate constant (k) for the kinetic modeling

For the aqueous exposure, the influx rate of **’Cs equals to the product of C,, and k.. The
accumulation of **’Cs from dissolved phase in the bivalves can be mathematically described as
equation S4-S6:

C () =C,()+C, (1) (S4)
dc(:jlt(t) =k, xC,, (t) - (k, +k,)xC,(t) (S5)
% —k,, xC,(t) —k,, xC, (t) (S6)

where Cin(t) is the weight-specific radioactivity in bivalve soft tissue (ccpm dry g™). ky is the
dissolved uptake rate constant (L dry g™ d™); and Cu(t) is the **'Cs radioactivity in exposure
solution (ccpm L™). C4(t) and C,(t) are the **'Cs radioactivity (ccpm dry g™) distributed in

compartment one and two, respectively. Ke1, Kez and ki, were obtained from the efflux experiment.
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Calculation of the assimilation efficiency (AE) for the kinetic modeling

In the pulse-feeding experiment for measuring AE, the **'Cs ingested into the gut of bivalve may
be either assimilated into tissues or to be egested in the form of feces (Figure S1). At each time
point, the radioactivity remained in a bivalve include assimilated part, A4(t), and unassimilated
part, Agut (t). During the 48-h depuration, the unassimilated 137Cs was continuously egested from
gut, while the assimilated *’Cs was transferred into compartment one and two, which was then
eliminated from bivalve following a two-compartment loss as described above. The absorption
of *’Cs from gut and the egestion of unassimilated **’Cs were also assumed to follow the first-
order kinetics. The depuration of **'Cs after ingestion of radiolabelled food can be described

using equation S7 to S11.

An () = A, () + A1) (S7)
d'%“;( ) =—(K, + K¢ ) x Ay (t) (S8)
A ) =A. 1)+ A, (1) (S9)

Bl AL 0K+ x AL (510

dpjjt“) — Ky % AL () ke x A, (1) (s11)

where Ai(t) is the percentage of **’Cs radioactivity remained bivalve at time t (h). Ain=100
when t=0. Agu: (t) is the percentage of 137Cs radioactivity remained in the gut of bivalve. Ay(t) is
the percentage of assimilated **'Cs radioactivity. ks is the rate constant (h™) for the assimilated
137Cs transferred from gut into other tissue. ks is the rate constant (h™) for unassimilated *'Cs
egested from gut by feces. ke is the efflux rate constant (h™*) obtained from the efflux experiment.
Finally, the AE of *'Cs can be calculated as follow:

AE = s (S12)
k, +K;
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Figure S1. Schematic of a two-compartment model to simulate **Cs assimilation and loss after

pulse-feeding of radiolabeled algae
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