S
EF %05 I 5 2L 4

. 514 % 551301 2019 482 A
Eco-Environmental . .
Knowledge Web Asian Journal of Ecotoxicology Vol. 14, No.1 Feb. 2019

DOI:10.7524/AJE.1673-5897.20181031006
B, WRAEUR, TR DUDL, S5 VR B A0 M R v A AL 2 R X AR 0], AR ST AR L2019, 14(1): 75-82
Ma J, Chen F Y, Zhou B B, et al. The effects of surface physicochemical properties on cadmium accumulation in marine diatoms [J]. Asian Journal of Ec-

otoxicology, 2019, 14(1): 75-82 (in Chinese)

T R A R SR TE D IR L F A 1T 3R R R R i

Lk, BER, ARRN, B, S, FH

HINKFEmEH TR, EI 518060
I #5 B #5 :2018-10-31 FHHEH1:2019-01-15

WE: R FERRE D ELENPIHE - BRI T I E LA 6, AEEEIER(CA) M A 1y M3k b 5906 25 v [F] 4
KT RERMMER , BIREh AR5 pH DRI TR N 7RI Cd e s i SRR (B HOCE R i R 2 . (B2 Tife)R
T BB (AFM) X SO T-RERE(XPS)  AEFLA (O (NMT) 25 e gk A T- Bt | vl i Fb IS0 Tk 00 40 0 14 55 1 00 34 2 A 12
AREER DIV FRBE R %) 40 2 T RELRS B2 70 5 T, PR 2HEDRE 32 -8 T D) R SE A - F S5 IR R B R, IABOM )22 Ik 8 7 A e Al L 55 Cd
ZIA R A E AR, 1 R rd s i 4S8 Cd il A

KBIR: G IR ;2B R R AR

NXEHS: 1673-5897(2019)1-075-08 FESES.: X1715 XERFRIRED . A

The Effects of Surface Physicochemical Properties on Cadmium Accumu-
lation in Marine Diatoms

Ma Jie, Chen Fengyuan, Zhou Beibei, Duan Dandan, Wei Yang, Pan Ke’
Institute for Advanced Study, Shenzhen University, Shenzhen 518060, China
Received 31 October 2018 accepted 15 January 2019

Abstract: Diatoms contribute over 40% of marine primary productivity, and their accumulation of cadmium (Cd)
is closely related to the biogeochemical cycle of carbon. Environmental factors such as light, temperature, and nutri-
ents can affect the diatom Cd, but how these factors influence the Cd uptake by changing the surface properties of
diatoms are not fully understood. This review aims to discuss the effects of environmental factors on surface rough-
ness and potential of the diatoms, and tries to illustrate how these properties influence the Cd uptake. The major
purpose of this review is to elucidate the relationship among the environmental factors, surface physicochemical
properties, and Cd adsorption in diatoms.
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Fig. 1 The process of the trace metal accumulation by phytoplankton

Note: M%" stands for free metal ion; ML stands for metal complex in solution; M-X stands for metal complex on the cell surface;

k¢, k;’ stand for rate constant for the formation of the metal complex in cell surface; ky, k;’ stand for rate constant for

k.

the dissociation of the metal complex in cell surface; ki,
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EAh B BEAE Cd 4 2 ) Bk AL~ 07 26 o R A
KA T KBS —Jrm kPR Cd AT LI
W EWEE A W B R A
I3 — 77 T, AR Z IR Y PE DX, i ] R
Cd AR BE(Zn) Y g ik 12 T it 1) TR 1 SR A A —
SE AR R KA B2 X — i AR B 1 B AT T
B L, WFFT RS I Cd Y e, ANMUA
MTFIRAT i Cd (eI RS RGP BT B ML,
17 FLA A FJE 5 RE e Zn BRI A5 0F T 1938 P AL
i, A SCREBE R Cd Wt R & A 45 A
RS T AR M T 5 B T A S R B
PHEREBRE AN R AR5 WM Cd Z R AR, T
fife Tk T A A <5 PO AL A B2 (AL T R

1 FFEEYREIRE £ ER/ITE ( The process of
the trace metal accumulation by phytoplankton )
TEIAE Y WUR B 4 R R Al LA N EAE 4
A (DR A0 42 B 19 RO 40 3R i o (2)
I B A HORS V2 B840 B 5 (3) 42 B T
MR o 1) 4 L R S 2 A 10 285 5 A 5 (4) 4 S T %
18 AN W] 300l 5 B A A, pic e is = ANME N, OS5
AR AL 25 G (P 1), AT T A A W i o

stands for rate constant of metal across the membrane;

, Dy, stands for diffusion coefficient for the diffusing of the metal complex and free metal ion to the cell surface diffusion layer.®!
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Fig.2 Atomic Force Microscopy (AFM) images of N. closterium cells acclimated at 18 and 32 psu

Note: (a and ¢) AFM 3D images showing the representative morphology of the diatom cells.

(b and d) Amplified 3D morphology of typical difference in roughness in 2 X 2 pm

(amplified the square frame area in red) area on the cell walls of cells cultivated at salinities of 18 and 32 psu, respectively (Ma et al., in press).
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Salinity effect

Silicon effect

3 AEE (18, 32 psu) AR E (Low-, High-Si) $%14 THEE ( Nitzschia closterium)i AR MR BHEFHRRERE
T ()RR BE 25T A A 3R 1 AFM SR L) R ECT )L, (b) A % B e B2 1 2 I 1 5 (c, d)IRAE AT Ak 2 12 T A 4t R AR
A FEL S PR AT DR BE R 5 5 A (IS 2 R ) AT M ) 3 T i 35 RO B Ma 468, 195 R B)
Fig. 3 AFM morphology (up) and surface potential (down) images of N. closterium cells

acclimated at 18 and 32 psu, or Low- and High- silicon conditions

Note: (a) Representative AFM potential images of the diatom cells acclimated at 18 psu;

(b) Corresponding potential images of the diatom cells acclimated at 32 psu; (c and d) Representative

morphology and potential images of the diatom cells acclimated at Low- and High-Si conditions. Both salinity

and silicon level can influence the cell surface potential. (Ma et al., in press).
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