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Table S1. The release concentrations of DMSP by phytoplankton on cultures (Keller et

al., 1989).
class species pg DMSP/cell uM DMSP/cm3 CV
Dinophyceae Gymnodinium sp. 24 124.63
Chrysochromulina 3.62 412.69
Haptophyceae Emiliania huxleyi 0.75 166.42
Phaeocystis sp. 2.29 260.45

Table S2. Basic information of four bioassay experiments. (all aerosols used were

sampled at Huaniao Island)

date water sampling incubation aerosols
Aerosol #1 2016.4.4
HN 2018.5.4 30°52°N, 122°40’E; N/P=26.18 in situ Aerosol #2 2016.11.19
Aerosol #3 2016.11.27
HN Lab 2019.4.6 30°50°N, 123°10°E; N/P=43.03 laboratory -
Aerosol #1 2018.4.11
TWS 2018.7.14 26<17°N, 121<12°E; N/P=18.10 in situ
Aerosol #2 2018.4.28
Aerosol #1 2018.4.15
NPSG 2019.5.28 11°N, 155°E; DIN BDL * in situ

Aerosol #2 2018.11.19

* DIN concentration below the detection limit 0.1 umol/L.



Table S3. Relative abundance of high DMSP production associated species (primarily Dinophyceae and Haptophyceae) in different treatments of

the bioassay experiments conducted at Huaniao Island (HN), Taiwan Strait (TWS) and North Pacific Subtropical Gyre (NPSG).

Dinophyceae Haptophyceae
Total
Gyrodinium other Dino * Phaeocystis Chrysochromulina Emiliania huxleyi

HN-CTRL 0.00% 0.54% 0.03% 0.00% 0.06% 0.63%
HN-N 0.00% 0.53% 0.01% 0.00% 0.01% 0.54%
HN-NP 0.00% 0.89% 0.05% 0.01% 0.06% 1.01%
HN-NPCu 0.28% 1.50% 0.28% 0.07% 0.25% 2.38%
HN-A1 0.00% 0.32% 0.12% 0.00% 0.07% 0.51%
HN-A2 0.00% 0.15% 0.01% 0.00% 0.01% 0.17%
HN-A3 0.00% 0.29% 0.20% 0.00% 0.08% 0.57%
HN-Cu-CTRL 0.03% 0.92% 0.04% 0.37% 0.03% 1.39%
HN-Cu-NFeCu 0.05% 1.24% 0.01% 0.08% 0.01% 1.39%
HN-Cu-10xCu 0.03% 1.47% 0.05% 0.55% 0.05% 2.15%
TWS-CTRL 1.52% 1.87% 0.07% 0.54% 0.00% 4.00%
TWS-N 0.11% 5.21% 0.00% 0.02% 0.04% 5.38%

TWS-NPCu 0.53% 4.09% 0.07% 0.09% 0.11% 4.88%



TWS-Al 0.43% 3.80% 0.10% 0.02% 0.18% 4.53%

TWS-A2 0.28% 5.82% 0.09% 0.14% 0.32% 6.64%
NPSG-CTRL 2.16% 0.67% 0.39% 2.06% 0.00% 5.27%
NPSG-Fe 3.31% 1.01% 0.66% 1.78% 0.02% 6.78%
NPSG-N 6.91% 1.30% 2.60% 4.90% 0.05% 15.76%
NPSG-NFe 3.52% 0.40% 1.53% 4.52% 0.00% 9.98%
NPSG-NCu 2.97% 0.28% 2.09% 6.97% 0.00% 12.32%
NPSG-A1-1 1.03% 1.88% 3.54% 7.64% 0.12% 14.20%
NPSG-A2-1 5.64% 1.12% 2.23% 7.68% 0.00% 16.67%
NPSG-A2-0.25 2.58% 1.69% 2.36% 5.34% 0.05% 12.02%

* other Dino contains Symbiodinium sp., Alexandrium minutum, Prorocentrum sp., Gyrodinium impudicum, Scrippsiella, Dinophysis acuminata, Heterocapsa pygmaea,
Amphidinium carterae, Crypthecodinium cohnii, Heterocapsa triquetra, Gymnodinium nelson, Alexandrium tamarense, Thoracosphaera heimii,

Gymnodinium sp., Gonyaulax spinifera, etc. (Caruana and Malin, 2014)



Appended Table. Relative abundance of high DMSP production associated species (class) in the late period of HN incubation.

CTRL Al A2 A3
Haptophyceae 24.17% 61.89% 24.69% 15.37%
Dinophyceae 72.41% 20.16% 62.61% 81.16%

other 3.43% 17.96% 12.70% 3.47%




Table S4. Concentration of important total elements and ions and classification of aerosols used in bioassay experiments.

possible HN
sources Al A2 A3 Al A2 Al A2
Al 1869.595 181.662 2419.583 2199.673 758.496 7325.567 456.758
Ca 1090.186 178.837 2854.493 1786.467 737.002 2811.971 794.180
ot Fe 1027.774 536.818 1701.107 1507.556 719.439 4073.124 550.022
total Mn 26.433 25.036 55.304 39.020 23.129 100.394 24.474
elements Cd 0.425 1.113 1.587 0.547 0.464 0.862 0.834
(ng/m3) vehicles Cu 2.311 12.336 8.061 6.670 7.331 7.843 7.095
Zn 12.614 94.727 101.897 62.278 61.702 63.144 84.500
industry Pb 10.964 26.636 39.265 12.819 20.789 21.390 28.559
vessels Vv 33.816 20.394 6.170 23.678 22.924 18.988 2.284
Na* 10.589 0.872 5.437 3.658 0.721 3.262 5.542
ions marine Mg?* 1.342 0.254 0.760 0.810 0.374 0.628 0.619
(ug/m3) CI- 19.848 1.304 10.079 4.885 0.442 6.052 9.510
anthropogenic ~ NHs* 2.285 4.448 4.859 4.014 6.524 3.510 8.000




NOz 12.269 11.740 13.846 16.128 19.414 12.817 20.733
S04 6.628 9.298 9.051 8.001 10.905 5.019 10.917
C204% 0.103 0.261 0.224 0.007 0.514 0.005 0.339
soil dust (urban) + marine +
classification dust + marine urban pollution anthropogenic dust + marine urban pollution dust anthropogenic
pollutants pollutants




Table SS. Diversity index (Shannon & Simpson index) of different treatments.

Treatments shannon simpson
HN-CTRL 4.8233 0.9325
HN-N 4.3215 0.8995
HN-NP 5.4179 0.9559
HN-NPCu 3.7827 0.7937
HN-A1 3.8864 0.8348
HN-A2 4.4521 0.8466
HN-A3 4.3712 0.8846
HN-Cu-CTRL 3.7863 0.8310
HN-Cu-NFeCu 3.5111 0.8029
HN-Cu-10xCu 4.5050 0.9073
TWS-CTRL 3.7223 0.7931
TWS-N 3.6339 0.7732
TWS-NPCu 3.7053 0.8035
TWS-Al 4.0108 0.8354
TWS-A2 4.4927 0.8728
NPSG-CTRL 5.2044 0.9308
NPSG-Fe 4.8032 0.8763
NPSG-N 5.6090 0.9518
NPSG-NFe 4.9064 0.9167
NPSG-NCu 5.3510 0.9543
NPSG-Al-1 5.9617 0.9744
NPSG-A2-1 5.6555 0.9663

NPSG-A2-0.25 5.8608 0.9673




Table S6. Relative abundance of DMSP species in aerosol treatments in the early and

late period of incubation in HN and TWS.

early DMSP species late DMSP species
Al-D1 0.51% Al1-D3 2.11%
A2-D1 0.17% A2-D3 4.01%
HN
A3-D1 0.57% A3-D3 5.01%
A3-D4 15.36%
Al-D1 4.53% Al-D4 6.70%
TWS
A2-D1 6.64% A2-D5 8.63%
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