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Supplementary Text S1. 
Sample collections and environmental settings 

Samples were collected at four stations along 88°E meridian between 4°S to 5°N during 
December 28th, 2017 to January 1st, 2018 (Figure S1). Seawater from the surface and DCM at 
each station was collected with Niskin bottles attached to SBE 911plus CTD, which recorded 
the depth profiles of temperature, salinity, chlorophyll fluorescence and dissolved 
oxygen.Each water sample of 5 L for molecular analysis was sequentially filtered through a 
20 µm nylon mesh, a 3 µm and 0.22 µm pore size polycarbonate filter to retain the 0.22-3µm 
fraction of plankton. The 0.22 µm filters were flash frozen in liquid nitrogen for 15 min and 
stored at -80°C until DNA extraction of picoeukaryotes.Concentrations of nitrate were 
measured spectrophotometrically using Quattro autoanalyzer(Bran + LuebbeGmbh, 
Germany). Chla concentrations were determined by Turner 10-AU fluorometer. 
 
DNA extraction and PCR amplification 

DNA was extracted using the E.Z.N.A. soil DNA Kit (Omega Bio-tek, Norcross, Ga, 
US.) following the manufacture’s instruction. DNA was quantified by NanoDrop 2000 
spectrophotometer (Thermo Scientific, Thermo Fisher Scientific, Corp.) and quality-checked 
by 1% agarose gel electrophoresis. The V4 region of 18S rDNA (~380 bp) was amplified in 
triplicateswith eukaryotic universal primers TAReukFWD1 and TAReukREV3 following the 
protocols (Stoeck et al., 2010). The primers have been proved to amplify most eukaryotic 
group in many global and regional scale studies, such as Malaspina-2010 and Ocean 
Sampling Day (Logares et al. 2020; Tragin and Vaulot 2018).PCR productswere pooled 
together, purified using the AxyPrep DNA Gel Extraction Kit (Axygen Bioscience, Union 
City, CA, USA) and quantified byQuantifFluor-ST (Promega, USA).  
 
Illumina Miseq sequencing and data processing 

The purified amplicons were pooled in equimolar and paired-end sequenced (2 × 300) on 
an Illumina Miseq platform (Illumina, San Diego, USA). Raw sequences were filtered and 
optimized using Trimmonmatic and FLASH with standard operating procedures(Bolger et al., 
2014). Operational taxonomic units (OTUs) were clustered at 97% similarity using 
UPARSE(Edgar, 2013).Chimeras were checked and removed using UCHIME(Edgar et al., 
2011). Taxonomy assignment was performed by BLAST against PR2 Database (Guillou et al. 
2012) with a threshold of 80%usingMothur(Schloss et al., 2009). OTUs of Metazoan, 
unclassified and singletons were removed.The number of reads in the final OTU table varied 
from 13882 to 35318 amongsamples. To allow for comparison between samples, the OTU 
table was normalized to the minimum number of reads using the rrarefy function in the 
“vegan” package.The top 20 abundant OTUs were further blasted against the GenBank nr 
database to validate their taxonomic assignations, and Mega-X were used to build maximum 
likelihood (ML) tree with 1000 bootstraps (Kumar et al., 2018). The heatmap of abundant 
OTUs was added to the ML tree using iTOL(Letunic and Bork, 2016). The raw sequencing 
data were deposited in the NCBI Sequence Read Archive (SRA) with accession number 
PRJNA613856. 
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Statistical analyses 
All statistical analysis were performed with R software (version 4.0.2) “vegan” package 

(Dixon, 2003). The richness (number of OTUs) and Shannon’s Index were calculated as 
estimators of alpha diversity. Bray-Curtis dissimilarity matrix was computed to estimate beta 
diversity, followed withhierarchical clustering and non-metric multidimensional scaling 
(NMDS) analysis. The differences between clusters were tested with ANOSIM using max 
1000 permutations. 
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Supplementary Figures 

 
Figure S1. Locations of the sampling stations (black dots) in the eastern equatorial 
Indian Oceanin late December, 2017. 
 
 

 
Figure S2. Temperature-Salinity diagram of samples. Water masses of BBE: Bay of 
Bengal extension, Sur: Surface and ASHSW: Arabian Sea High Salinity Water are 
indicated. 
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Figure S3. Read abundance changes for major taxa among three clusters, One-way 
ANOVA was used to test differences between Group II (n=4) and III (n=3). * (**) 
indicated significant difference at 0.05 (0.01) level by one way ANOVA. MAST: 
marine stramenopiles; RAD: Radiolaria. 
 


