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Fig. 1 Swimming patterns of P. subcordiformis under the stress of pollutants

Reshyt I, EATREE PSR 1 BIEORMEE, ST
BUR, Se MUk AT 9, TR 7Rt —Fh e 1 A BEHL
2 RSN 1 o AL B AR R R, T
DR BEAERZ BN R R H RO, WaRBY
bz KR Z B R TR
TS0R, F i B AT o 5 28 B I 8] 32 B
6 L (R iz gl B2 R R, I B4 AR B 5 5 e Wik
JE BB AR OV E AR . R — P2 BT
F, AL E] s SR N R, R ITR

WATH: . EEE RS A,
22 XEBfmAHE—FH

i BB LA BB TR 0 2R e (8 KT A ML 40 it R
EEBR, 7R RO N 0 B A BR B W R AL L, KRR
DAV 2 h BFRE N 43 b Rilis sl S5 (VCL,
VAP HI VSL)3 516} 8l R B vk JE 61T Logistic <7
HATIIA (A 2, & 3), HAE I 52 S ok gi
FRILER 2,

36 HEERL /2019 4E /55 43 4/ 55 6 1Y)



Bt

150
120
g 90
3 60
g 30
1] S - s Y | AN
0.0 0.8 1.5 2.3 3.0 3.8 45 0.0 0.8 1.5 2.3 3.0 3.8 45
Hil e /(umol/L) B e 13 /(umol/L)
150
c 80 d
12016
> 2 60
£ 90 g
e 40
= 60 2
= 30 > 20
Ot ) . ) ) _° 0 ) ) ) ) ) ) s
0.0 0.8 1.5 2.3 3.0 3.8 45 0.0 0.8 1.5 2.3 3.0 3.8 45
Sl £ /(umol/L) Sl ¥e £ /(umol/L)

B2 AN [ J3E 1 ] B %o 00 2 o 8 Bl S
Fig. 2 Effects of copper at different concentrations on swi-
mming motility parameters
a. MOT%; b. VCL; c. VAP; d. VSL 45411
a. MOT%; b. VCL; c¢. VAP; d. VSL of P. subcordiformis

160

100} a 140 ¢ b
80 2120 o
S col £100
s < 80
g 40 O 60
20} ~ 40
20
0 9 0 ...°%®
0123456789 0123456789
ZRERVRE /(mmol/L) R VR E /(mmol/L)
140 ¢ 80
120 d
Z100 - 60
< 40 220
> wn
20 >
0 0
0123456789 0123456789
R FE /(mmol/L) PRI R FE/(mmol/L)

Pl 3 AN [T B 1) 2R B % IV B i 55 Bl 1 S8
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a. MOT%; b. VCL; c¢. VAP; d. VSL of P. subcordiformis
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Tab.2 Dose-response equations of P. subcordiformis motility to different pollutants and corresponding detection limits
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Tab. 3 ECsy values based on algal motility parameters in this study and corresponding ECs, values from the literature
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Study on the ecological toxicity effect of marine pollutants
based on microalgal motility trait
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Abstract: Analyzing the ecological toxicity effects of marine pollution forms an important basis for the reorganiza-
tion and evaluation of marine environment quality and its trend. The development of rapid and efficient bioassay
methods and indicators is extremely significant for preventing pollution and protecting the marine environment.
This study investigated the toxicity of typical marine pollutants using the motility of marine microalgae as a
physiological trait. When Platymonas subcordiformis was exposed to single copper (0—4.41 pmol/L) or phenol
(0-9.03 mmol/L), the algal motility, including the movement mode, the mobile ability, and the swimming speed,
demonstrated a good dose-response relationship. The 2 h ECs, values of copper and phenol to P. subcordiformis
obtained by logistic model simulation were 2.21-2.65 pmol/L and 4.47-5.71 mmol/L, respectively. In the combined
toxicity test, when P. subcordiformis was exposed to the mixture of phenol and copper at different TUs, the 2 h ECs,
values were larger than 1 TU. This result indicated that the interaction between copper and phenol in terms of their
toxicity to P. subcordiformis was antagonistic. These findings were found to be generally consistent with the toxic-
ity data derived from traditional tests (e.g., 72 h microalgal growth inhibition, Daphnia immobility, and 96 h fish
mortality). Compared with such lengthy toxicity tests, investigating toxicity based on motility requires a shorter test
time. Therefore, this new indicator can be a rapid and effective bioassay trait to measure both single and combined

toxicities of marine pollutants.
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