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Fig.2 Metabarcoding analysis of the samples collected in Zhanqiao Pier, Qingdao
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Fig.3 Results of metabarcoding analysis of the samples collected in Zhangiao Pier, Qingdao
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METABARCODING ANALYSIS OF PHAEOCYSTIS GLOBOSA IN QINGDAO
COASTAL REGIONS

WANG Yi-Qi"“***  DING Xiang-Xiang"*** ~SONG Hui-Yin"**° CHEN Nan-Sheng" %

(1. CAS Key Laboratory of Marine Ecology and Environmental Science, Institute of Oceanology, Chinese Academy of Sciences, Qingdao
266071, China; 2. Functional Laboratory for Marine Ecology and Environmental science, Laoshan Laboratory, Qingdao 266237, China,
3. Center for Ocean Mega-Science, Chinese Academy of Sciences, Qingdao 266071, China; 4. University of Chinese Academy of
Sciences, Beijing 100049, China; 5. Jianghan University, Wuhan 430056, China)

Abstract Since the first occurrence of Phaeocystis globosa bloom in the South China Sea in 1997, P. globosa blooms
have been occurring frequently in various ocean regions in China including the South China Sea and the Bohai Sea,
suggesting that P. globosa is a widely distributed harmful algal bloom species in the coastal regions of China. However,
neither previous morphology-based taxonomical studies nor ecology-based investigations has detected the presence of P.
globosa in Chinese ocean regions. In recent years, metabarcoding analysis based on molecular marker amplification and
high-throughput sequencing has detected P. globosa, demonstrating the competitive advantages of metabarcoding analysis
for identification of P. globosa. However, due to the high G (Guanine) C (Cytosine) content of the 18S rDNA sequences of
Haptophyta species including P. globosa, metabarcoding analysis for P. globosa highly depends on the selection of
molecular marker or PCR primers. Using sea water samples collected from Zhanqgiao Pier, Qingdao, the influence of two
sets of PCR primers was evaluated for amplifying the universal molecular marker 18S rDNA V4 (i.e., the Stoeck primers
and the Song primers) for the metabarcoding analysis of P. globosa. Then Song primers were utilized for metabarcoding
analysis conducted on samples collected from the sudden P. globosa bloom in the Qingdao coastal regions in winter of
2021. Comparative analysis showed that different primers affected greatly on the analysis results for Haptophyta species.
When using the Stoeck primers for metabarcoding analysis, no ASV corresponding to Haptophyta were found. In contrast,
76 Haptophyta ASVs were identified in metabarcoding analysis using the Song primers, which explaining that the Song
primers could effectively amplify the sequences of 18S rDNA V4 of Haptophyta. Two ASVs (ASV_2 and ASV_6)
annotated as P. globosa were found in daily samples from Zhangiao Pier waters in September 2021 by using the Song
primers, indicating not only the presence of P. globosa in Qingdao ocean region, but the presence of P. globosa genetic
diversity. Metabarcoding analysis using the Song primers on samples collected from the sudden P. globosa bloom in the
Qingdao coastal regions in winter of 2021 also detected ASV_2 and ASV_6, and found that the relative abundance of these
two ASVs showed different time courses, suggesting that they represent different P. globosa strains. The P. globosa strain
represented by ASV_2 showed a trend of first increase followed by a decrease, and high relative abundance, while the P,
globosa strain represented by ASV_6 showed minor changes and low relative abundance. These results suggest that the P,
globosa strain represented by ASV_2 was responsible for the outbreak of P. globosa bloom in the Qingdao coastal regions
in 2021 winter. This study showed that primer selection is important for conducting metabarcoding analysis targeting P.
globosa when using 18S rDNA V4 that is a universal molecular marker. The selection of appropriate primers can not only
effectively track P. globosa, but also distinguish and track the dynamic change process of different P. globosa strains.

Key words Phaeocystis globosa; bloom; molecular marker; PCR primers; metabarcoding analysis
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1 (Song et al, 2022)

Supplementary Fig.1 Morphology of P. globosa during bloom in Xihaian, Qingdao (Song et al, 2022)
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Supplementary Fig.2 The rarefaction curves
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Supplementary Tab.1 List of all 37 samples and corresponding chlorophyll ¢ and nutrient factors.
/°C PO (ng/L) NO; /(ug/L)  NO;/(ug/L)  NH}/ng/L)  SiO¥ /(ug/L)  chla/(ng/L)
S01 24.3 29.40 24.05 138.25 41.04 67.88 165.36 1.142
S02 25.3 29.10 34.80 274.96 50.66 211.40 285.84 3.735
S03 26.2 29.30 25.46 213.93 47.38 115.57 243.47 3.636
S04 24.5 29.40 19.00 105.28 26.14 36.62 96.78 6.523
S05 23.7 29.00 27.30 191.28 58.72 95.04 190.88 8.663
S06 24.6 29.40 29.44 275.88 64.36 101.28 254.90 2.265
S07 23.8 29.40 30.78 196.30 53.46 68.26 199.62 3.694
S08 24.4 29.60 25.36 207.48 53.18 56.08 172.98 6.194
S09 25.3 29.60 20.08 166.13 41.61 37.57 130.98 5.714
S10 25.5 29.50 20.55 136.81 36.71 28.64 87.75 12.516
S11 25.8 29.30 19.18 102.54 31.99 19.97 91.36 12.415
S12 26.7 29.50 21.84 115.64 28.74 30.18 93.73 9.218
S13 25.6 29.10 18.94 79.56 25.23 21.20 104.82 6.213
S14 27 29.50 17.28 86.78 17.52 39.32 135.19 25.553
S15 25.1 29.70 11.75 38.48 12.72 43.25 49.33 4.773
S16 24.7 29.90 18.98 65.33 19.97 54.60 59.41 8.949
S17 25 29.60 10.57 22.71 8.37 31.02 84.94 10.391
S18 239 29.80 18.58 48.23 14.70 32.18 45.38 13.894
S19 243 29.70 20.13 69.69 17.68 71.13 61.54 10.408
S20 24.1 29.20 19.57 72.29 15.21 77.40 83.16 10.558
S21 24.2 29.10 16.03 66.20 10.92 81.68 81.89 5.072
S22 24.5 29.50 18.15 56.12 12.44 70.39 73.84 5.909
S23 24.6 29.70 15.12 57.75 15.60 72.04 83.06 4.482
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/°C PO} (ng/L) NO; /(ng/L)  NO;/(ug/L)  NH,/(ng/L)  SiO¥ /(ug/L)  chla/(pg/L)

S24 24.7 30.00 16.43 72.03 20.10 50.09 90.05 4.021
25 23.1 29.90 21.19 110.97 29.35 59.85 149.12 6.869
$26 23 29.90 16.03 67.34 18.68 29.20 82.49 4.308
S27 22.9 29.50 20.63 112.61 27.91 67.80 124.64 1.048
S28 23 29.70 17.28 90.18 24.15 30.63 95.99 0.957
29 232 29.70 17.18 90.94 25.52 21.44 92.67 1.195
S30 242 29.60 11.83 25.44 7.17 16.00 30.20 4338
D03 12 NA NA NA NA NA NA NA

D08 11.9 29.30 5.05 65.40 7.47 48.49 17.37 0.954
DIl 11 28.20 3.78 63.74 2.29 47.26 6.82 1.095
D16 10.8 28.20 5.01 86.03 4.24 61.34 19.22 0.37
D21 9.4 27.00 5.07 47.96 7.47 161.97 12.16 0.665
D26 6.6 29.60 5.33 70.27 2.00 33.24 18.12 0.388
D31 6.8 28.40 7.42 90.78 3.90 50.22 20.27 0.477

:NA



