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Supplementary Figure S1. The purification of bacterial genomic DNA from algae. A. After 
extraction of total genomic DNA using liquid nitrogen method from Alexandrium tamarens, 
the presences of 16S rDNA and 18S rDNA were confirmed using PCR. B. After selective 
removal of algae genomic DNAs from A. insuetum, A. tamarense, and C. polykrikoides, the 
presences of 16S rDNA and 18S rDNA were examined using 2% agarose gel electrophoresis. 

  



 

Supplementary Figure S2. Validation for two different sequencing methods, Illumina and 
MinION. A. Scatter plot of the abundance correlation between the percentage of input gDNA 
and the output gDNA amount matched to the database. For this result, in vitro microbial 
mock community was constructed using the gDNA extracted from the four general bacterial 
strains stored in the laboratory and two strains isolated from the marine coast. Sequences of 
all species were confirmed via Sanger sequencing prior to the experiment. The gDNA of each 
species were quantified by Qubit dsDNA broad range assay kit using Qubit 3.0 fluorometer 
(Invitrogen) and diluted to 2.5 ng ul-1 to make a mixture in the ratio of 50:25:15:3:0.1:0.01 
with the following order: Escherichia coli K-12 MG1655: Bacillus subtillis KCTC strain 168: 
Lactobacillus rhamnosus: Marinobacter adhaerens: Olleya algicola KCTC22024: 
Clostridium autoethanogenum. The same protocol used in the manuscript for 16S 
metagenomic sequencing library preparation (Illumina) was used to construct the sequencing 
libraries for the V3 and V4 hypervariable regions in triplicate. Analysis of the sequencing 
results show that the abundance of the input DNA and the sequencing output correlate. B. 
The percentage conservativeness after the addition of 10% lamda DNA to mixed 16S rRNA 
microbiome amplicon was verified through the ratio of mapping reads of lamda DNA to total 
reads from MinION sequencing method. 

  



 

Supplementary Figure S3. The rarefaction plot of the Illumina reads with Simpson diversity 
estimation. 

  



 

Supplementary Figure S4. The base quality of MinION sequencing results for (A) C. 
polykrikoides replicate 1, (B) C. polykrikoides replicate 2, (C) A. tamarense replicate 1 and 
(D) A. tamarense replicate 2. The 10th and 90th percentiles are marked by the error range and 
the median and mean values are shown by solid and dashed line inside the box plot, 
respectively. (E) The distribution of the alignment score of MinION reads aligned to the 
QIIME pipeline modified SILVA128 database. 

  



 

Supplementary Figure S5. A heatmap of the mean abundance value of (A) A. tamarense and 
(B) C. polykrikoides at taxonomic ranks of class, order, family, genus and species. The 
relative abundance is shown in percentage value. Only the taxonomies with an abundance 
level higher than 0.5% are shown. The ρ value indicates the Spearman Rank-Order 
correlation and the P-values indicate the validity of the correlation coefficients. For all 
comparisons, the P-values for Spearman Rank-Order correlation tests were less than 0.01. 
Abbreviations: BECC 11(2013): bacterium enrichment culture clone 11(2013); FB KHS1: 
Flavobacteriaceae bacterium KHS1;IOB N213-3:iodide-oxidizing bacterium N213-3; MZ 
DSM 18346: Mesoflavibacter zeaxanthinifaciens DSM 18436; RB MOLA13: 
Rhodobacteraceae bacterium MOLA 13; RB B62Ydz-zz: Rhodobacteraceae bacterium 
B62Ydz−zz; UAB: uncultured Alphaproteobacterium; UGB: uncultured 
Gammaproteobacterium; URB: uncultured Rhodobacteraceae bacterium. 

  



 

Supplementary Figure S6. Examination of PCR bias occurring from primer mismatch and 
GC contents. The boxplot shows the number of mismatches between the primers and the 
identified taxon’s sequence for primers used for (a) MinION library and (b) Illumina library. 
The GC contents of the identified taxonomies and their abundance is plotted for (c) Illumina 
and (d) MinION library. 

  



Supplementary Table S1. Illumina and MinION sequencing results of A. tamarense and C. 
polykrikoides 
 Illumina reads statistics MinION reads statstics 

 A. tamarense C. polykrikoides A. tamarense C. polykrikoides

Samples # 1 # 2 # 1 # 2 # 1 # 2 # 1 # 2 

Total number of 
raw reads 

104,704 586,287 434,901 325,149 37,950 68,310 76,962 34,176 

Average length 
of the raw reads 
(bp) 

250.96 250.96 250.91 250.92 1,176.25 1,154.93 1,185.08 1,178.38

Total number of 
processed 
reads* 

102,249 566,931 419,645 313,225 12,088 21,801 24,250 10,731 

Average length 
of the processed 
reads* (bp) 

442.38 442.65 451.49 453.19 1,237.46 1,217.89 1,259.36 1,252.76

* The processed reads refers to the quality filtered reads merged from the paired-ends reads to 
single contigs for Illumina reads and the template and complementary reads merged to 2D 
reads for MinION reads.  

  



Supplementary Table S2. The top ten species identified from Illumina reads 

OTU ID Lowest identified taxonomy Habitat 

Bacteria OTU abundant in A. tamarense 

EF632662.1.1477 Genus (Roseovarius) Marine1 

EU328076.1.1447 Genus (Roseovarius) Marine1 

EU431217.1.1430 Species (Roseovarius halotolerans) Marine2 

JF946744.1.1394 Species (Flavobacteriaceae bacterium KHS1) Marine3 

FJ467624.1.1422 Species (Marivita byunsanensis) Marine4 

KF268904.1.1396 Genus (Maribacter) Marine5 

JX095815.1.1394 Genus (Ralstonia) Marine6 

FJ202246.1.1405 Family (Rhodobacteraceae) Marine7 

EF471656.1.1422 Family (Rhodobacteraceae) Marine7 

AWFG01000025.396.1855 Species (Hyphomonas chukchiensis) Marine8 

Bacteria OTU abundant in C. polykrikoides 

JX526708.1.1438 Genus (Methylophaga) Marine9 

EU440995.1.1506 Species (Marinobacter flavimaris) Marine10 

EF211829.1.1357 Species (Ponticoccus litoralis) Marine11 

EU070404.1.1347 Family (Rhodobacteraceae) Marine7 

AB013442.1.1373 Family (Rhodobacteraceae) Marine7 

FJ202515.1.1497 Genus (Coraliomargarita) Marine12 

KF771532.1.1451 Family (OCS116 clade) Marine13 

CP010855.220385.221727 Species (Marinovum algicola DG 898) Marine14 

JF272183.1.1489 Genus (Pirellula) Marine15 

EF092174.1.1291 Family (Rhodospirillaceae) Marine16 
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