
Fast detection

ATOPlex 16S V4 rDNA library preparation kit with PE150 sequencing 

and self-developed MetaSIS analysis software enable the report 

output on the same day of sampling.

Wide range of species monitoring

The solution enables the monitoring of species include bacteria, 

fungi, algae, plants, zooplankton, benthic animals and fish, fully 

meeting various application needs.

No fear of sea turbulence

DNBSEQ-E25’s unique anti-turbulence design can provide reliable and 

accurate sequencing data at sea.

One-stop product solution

This combination product integrates the entire process of nucleic 

acid extraction, library preparation, sequencing and analysis, making 

it a truly one-stop product solution.

High degree of automation

With the automated nucleic acid extractor, automated sample prepa-

ration system and analysis software, automated sample preparation 

and data analysis can be realized, minimizing human intervention.

MGI’s 16S rDNA Sequencing Solution based on the 

DNBSEQ-E25 Platform Enpowers the Study of 

Deep-sea Microbiome in the South China Sea

Recommended application: Marine environment microbiome;
Recommended model: DNBSEQ-E25RS;

The extreme environment in the deep sea provides unique study conditions for life sciences, mate-
rials science and other fields, which can better understand the origin and diversity of life on Earth1. 
BGI Group, together with the Institute of Deep-sea Science and Engineering, CAS, Shanghai Jiao 
Tong University, Hong Kong University of Science and Technology and other institutions, went to 
the cold seep area of the South China Sea for deep-diving scientific research, and completed the 
microbial community analysis of deep-sea sediment samples utilizing the 16S rDNA sequencing 
product based on the MGI’s DNBSEQ-E25 platform, detecting bacteria and archaea that have 
not been cultured by humans, and providing an important reference for in-depth understanding of 
the biogeochemical mechanisms of important deep-sea microbial groups.
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Environmental DNA sequencing is to sequence biological DNA in environmental media (water, soil, sediment, 
etc.) to achieve qualitative and abundance analysis of biological communities, and use the response of biologi-
cal individuals, populations or communities to environmental changes to assess environmental conditions. It is 
an important means to assess ecological environmental conditions and biodiversity, and is also an important 
tool in the field of environmental research. The sensitivity advantage of high-throughput sequencing can 
detect DNA with extremely low content in the environment2.

The deep sea refers to the area deeper than 1,000 meters below sea level. It is a dark, cold and high-pressure 
environment that has long been considered unsuitable for biological survival, and is known as the “forbidden 
zone of life”. However, in some areas, such as cold seeps or hydrothermal vents, fluids rich in hydrogen sulfide 
or methane are leaked into deep waters, and these chemicals provide a source of energy for symbiotic micro-
organisms. The deep sea is rich in resources, including mineral resources, biological resources, etc. With the 
increasing depletion of land resources, the deep sea has become a new frontier for resource development. 
Deep-sea ecosystems also have an important impact on the earth’s environment. Understanding and protect-
ing the deep-sea environment is of great significance for maintaining global ecological balance and responding 
to climate change3.

The Haima Cold Seep is located in the southeastern waters of the South China Sea. It is one of the largest 
deep-sea cold seep ecosystems discovered in China. It provides an important field for studying scientific 
issues such as biodiversity and evolution in the deep sea of the South China Sea4. Recently, BGI Group, 
together with several scientific research institutions, went to the cold seep area of the South China Sea for 
deep-diving scientific research, completed a microbial community sequencing analysis of a deep-sea seabed 
mud sample utilizing the 16S rDNA sequencing product solution based on the MGI’s DNBSEQ-E25RS 
platform. The study detected bacteria and archaea that have not been cultured by humans, such as Chlorof-
lexus, Acidobacteria, Proteobacteria, etc., and carried out the functional gene annotation, providing an import-
ant reference for in-depth understanding of the biogeochemical mechanisms of important deep-sea microbial 
groups.

Figure 1.  “Haima Cold Seep” ecosystem4
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Study Description

To study what substances can be produced by the microbial 

community of deep-sea cold seeps in the process of geochemical 

coupling reactions, thus constituting the most primitive elements of 

the origin of life, the BGI’s deep-sea scientific research team 

boarded the “Deep Sea Warrior”5 manned submersible and dived 

to the seabed 1,000 meters below the sea level in the Haima Cold 

Seep and Ganquan Platform in the South China Sea to collect 

sediment samples, and completed the 16S V4 region sequencing 

based on the ATOPlex 16S V4 rDNA library preparation kit and 

DNBSEQ-E25RS sequencer. The sequencing data were analyzed 

by MetaSIS software. Bacteria and archaea that have not been 

cultured by humans, such as Chloroflexus, Acidobacteria, Proteo-

bacteria, etc., were detected, and the functional gene annotation 

was performed, providing an important reference for in-depth 

understanding of the biogeochemical mechanisms of important 

deep-sea microbial groups.

Library preparation and sequencing

Bioinformatics Analysis

The sequencing data were analyzed by MetaSIS software after 

splitting the Barcode. The software first processed the raw data to 

obtain Clean Reads, then performed OTU cluster and filter, and 

finally performed in-depth analysis. The analysis content includes 

OTU analysis, species composition analysis, functional gene predic-

tion, Alpha diversity analysis, Beta diversity analysis, etc.

Figure 2. The BGI’s scientific research team boarded the “Deep Sea Warrior” 

submersible to operate in areas such as the Haima Cold Seep.

Figure 3. MGI sequencing platform installed on the research vessel.

Table 1. Sample information.

Chloroflexus, Acidobacteria, Proteo-

The nucleic acid was extracted from the sediment samples using the 

MGI’s MGIEasy environmental DNA extraction kit and the 

MGISP-NE32 automated nucleic acid extractor. The extracted DNA 

samples and standard control were prepared into PCR libraries 

using the ATOPlex 16S V4 rDNA library preparation kit, followed by 

circularization and DNB preparation, and finally sequenced on the 

DNBSEQ-E25 platform with pair-ended 150 (PE150) sequencing 

recipe. It is worth noting that when the sample size is large, the 

process can be done with MGI’s automated extraction and library 

construction platform, which can greatly save manpower and 

improve efficiency.

Sample collection

Materials and Methods

The sediment columns were collected from the seabed using a 

customized Pushcore by the “Deep Sea Warrior” manned submers-

ible. The sediment columns were fixed to a customized sediment 

sample splitter in the laboratory, manually dispensed into sterile 

containers, and stored in a refrigerator at -80℃.

bacteria

Sample ID SourceOriginal ID

Sample-1

Sample-2

Sample-3

Sample-4

SPL240724174820-1

SPL240724174820-2

SPL240724174820-3

SPL240724174820-4

Standard control

Standard control

Deep-sea sediments

Deep-sea sediments
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Figure 4. the MGI environmental DNA metabarcoding sequencing package.

Table 2. QC information of sequencing data.

Figure 5. Base sequencing quality distribution diagram.

DNBSEQ-E25 provides high-quality sequencing 

data

Results

deep-sea sediment samples. The Q30 > 96% and data output > 29M 

reads, which fully met the needs of downstream deep analysis, 

indicating that the DNBSEQ-E25 sequencing platform is completely 

unaffected by sea turbulence and can still complete high-quality 

sequencing stably.
Although sequencing was performed at sea, it can be seen from 

Table 2 and Figure 5 that the DNBSEQ-E25 platform produced 

high-quality sequencing data for both standard samples and 

MGIEasy Stool Microbiome
DNA Extraction kit

Nucleic 
acidextraction (~2.5h) Library preparation (~6h) Sequencing (~12-30h)

Bicinforatics
analysis(~30min-14h)

32 samples/run 16 samples/run 96 samples/run

ATOPlex 16SV4 rDNA 
Library Preparation Set

Suppot 500+ sample analysis

Metabarcoding Species
Identification Software (MetaSIS)MGISP-NE32 MGISP-960MGISP-100

or

or

Platform of microorganisms
Fast Identification (PFI)

72 samples/flow cell
(Suitable only for MiFish primers)

500 samples/flow cell

DNBSEQ-G99ARS 
(PE150, 12h/PE300, 30h)

DNBSEQ-E25RS
 (PE150, 20h)

QC indexes Values

TotalReads(M)

ESR%

Q30%

SplitRate%

CycleNumber

29.43

88.25

96.89

93.72

320
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Table 3. Statistical table of OTU.

Sample OTU Analysis

previous level of the terminal classification level of the top 20 

abundances, and the branches of the classification level are 

marked with darker colors.

OTU is a unified mark set for a certain taxon in phylogenetic or 

population genetics research for the convenience of analysis 6. 

The MetaSIS software clusters sequences with 100% similarity into 

one OTU. After obtaining the OTU, the QIIME 2 module is used to 

compare and annotate the OTU sequence with the annotation 

database to obtain the species identification results at different 

classification levels. By counting the species identification of OTUs, 

the number of biological community components of each sample 

at different classification levels (composed of kingdom, phylum, 

class, order, family, genus, and species) was obtained, as shown in 

Table 3.

Species Composition Analysis

Without considering the abundance, based on the species identifi-

cation results of all samples, the GraphlAn module is used to 

generate a species composition visualization graph, as shown in 

Figure 6. This graph can intuitively visualize the species composi-

tion of each classification level of the sample, helping users discov-

er dominant biological groups. From the inside to the outside, each 

circle represents a level, which is the level of phylum, class, order, 

family, genus, and species. Different phyla are marked with 

different colors. The outermost circle text shows the name of the 

Sample ID
Number of 
identifiable 
OTU types

Number 
of OTU 
types

Sample-1

Sample-2

Sample-3

Sample-4

11

13

843

840

Number 
of OTU 

sequence

41065

40996

32742

31041

Number of 
identifiable 

OTU sequences

41030

40956

32709

30980

Kingdom

1

1

2

2

Phylum

2

2

36

40

Class

2

2

86

88

Order

5

5

159

158

Family

7

7

182

177

Genus

9

9

190

189

Species

9

11

54

52

10

11

840

837

Figure 6. Species Composition Chart.
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Table 4. Statistical table of relative abundance of species.

Figure 7. Species distribution stacking diagram.

level Sample-1Latin name

Species

Species

Species

Species

Species

Species

Species

Species

Species

uncultured_bacterium

Lactobacillus_fermentum

Bacillus_subtilis

Klebsiella_sp.

Escherichia_coli

uncultured_archaeon

Listeria_monocytogenes

Pseudomonas_aeruginosa

Enterococcus_faecalis

Sample-2

15.6973%

21.9089%

13.0481%

13.7098%

12.4060%

0.0000%

8.4823%

7.2029%

5.8331%

Sample-3

57.8373%

0.0000%

0.0000%

0.0000%

0.0000%

13.0820%

0.0000%

0.0000%

0.0000%

Sample-4

56.6946%

0.0000%

0.0000%

0.0000%

0.0000%

14.3544%

0.0000%

0.0000%

0.0000%

15.3449%

22.9442%

13.8557%

11.7865%

12.0741%

0.0000%

8.6717%

7.4994%

6.3295%

0
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Taxon

Remainder

uncultured_Alphaproteobacteria

Salmonella_enterica

uncultured_sediment

uncultured_delta

uncultured_Acidobacteria

uncultured_Chloroflexi

uncultured_marine

uncultured_deep−sea

Enterococcus_faecalis

uncultured_gamma

Pseudomonas_aeruginosa

Listeria_monocytogenes

Escherichia_coli

Klebsiella_sp.

Bacillus_subtilis

uncultured_archaeon

Lactobacillus_fermentum

uncultured_bacterium

which can intuitively show the composition of the biological 

community at different classification levels in the sample, and 

better understand the differences and similarities between 

samples. As shown in Figure 7, the abscissa stands for the sample, 

and the ordinate stands for the relative abundance of the 

annotated species. Each bar graph represents a sample, and 

each taxon is distinguished by color. The longer the bar, the higher 

the relative abundance of the taxon in the corresponding sample.

Table 4 shows the relative abundance of species at different 

classification levels (phylum, class, order, family, genus, and 

species) of each sample. Due to space limitations, this article only 

shows the top ten species. It can be seen that bacteria and 

archaea that have not been cultured by humans have been 

detected, such as Chloroflexus, Acidobacteria, Proteobacteria, 

etc.

Select the top 18 species identification results of each sample at 

the species classification level to generate a stacked bar chart, 

Chloroflexus, Acidobacteria, Proteobacteria
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Figure 8. Species distribution heat map.

Figure 9. Species distribution Krona diagram.

color gradient and similarity can be used to reflect the similarities 

and differences of species distribution of multiple samples at 

various classification levels.

To more intuitively display the species identification information of 

all samples at different classification levels (phylum, class, order, 

family, genus, and species), the software generates a Krona 

diagram. As shown in Figure 9, the circles represent different classi-

fication levels from inside to outside. The size of the fan represents 

the relative proportion of different identification results.

Select the top 50 species identification results of each sample at 

the species level to generate a heat map, which can intuitively 

show the composition of the biological community at different 

classification levels in the sample, and better understand the 

differences and similarities between samples, as shown in Figure 8. 

The abscissa stands for the sample, and the ordinate stands for 

the annotated species name. The color reflects the abundance 

information of the annotated species in the sample. The numerical 

value can be intuitively represented by the depth of color, and the 

uncultured_Gemmatimonadetes
Novosphingobium_hassiacum
uncultured_Rhodospirillaceae

unidentified_bacterium
bacterium_SM23_31

Planctomycetes_bacterium
Elusimicrobia_bacterium

unidentified
uncultured_euryarchaeote

Erythrobacter_aquimaris
uncultured_Sphingomonas

bacterium
Pseudoalteromonas_sp.

uncultured_Truepera
uncultured_Hyphomicrobium

uncultured_Pirellula
metagenome

uncultured_Flexibacteraceae
uncultured_Acidobacterium

hydrothermal_vent
uncultured_Desulfobacteraceae

uncultured_Deferribacteres
marine_metagenome

uncultured_Planctomycetales
uncultured_Nitrosopumilales
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uncultured_proteobacterium
uncultured_Alphaproteobacteria
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uncultured_Chloroflexi

uncultured_Acidobacteria
uncultured_delta

uncultured_sediment
uncultured_archaeon
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uncultured_deep−sea
uncultured_bacterium

Salmonella_enterica
Enterococcus_faecalis

Listeria_monocytogenes
Pseudomonas_aeruginosa

Lactobacillus_fermentum
Bacillus_subtilis

Klebsiella_sp.
Escherichia_coli

Sample-1 Sample-2 Sample-3 Sample-4

Fe
at
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e

−2
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0

1
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Figure 10. Functional gene prediction diagram.

Functional Gene Prediction

high-frequency known and unknown functional gene clusters were 

discovered, such as the S gene cluster, the R gene cluster, and the 

J gene cluster related to transcription, ribosome structure and 

synthesis, as shown in Figure 10, which provides an important 

reference for the subsequent study of gene functions of deep-sea 

microorganisms.

The research team also annotated the functional genes in the 

samples, using COG functional gene annotation, which is usually 

used to annotate new genome sequences. By comparing the new 

gene sequence with the protein sequence in the COG database, 

the possible function and structure of the new gene sequence can 

be determined 7. Through comparison and annotation, some 

0
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A B C D E F G H I J K L M N O P Q R S T U V W X Y Z
COG functional category

Fr
eq

ue
nc

y

A: RNA processing and modification [ 2 (0.04 %) ]
B: Chromatin structure and dynamics [ 1 (0.02 %) ]
C: Energy production and conversion [ 263 (5.83 %) ]
D: Cell cycle control, cell division, chromosome partitioning [ 65 (1.44 %) ]
E: Amino acid transport and metabolism [ 280 (6.21 %) ]
F: Nucleotide transport and metabolism [ 123 (2.73 %) ]
G: Carbohydrate transport and metabolism [ 244 (5.41 %) ]
H: Coenzyme transport and metabolism [ 234 (5.19 %) ]
I: Lipid transport and metabolism [ 121 (2.68 %) ]
J: Translation, ribosomal structure and biogenesis [ 329 (7.29 %) ]
K: Transcription [ 177 (3.92 %) ]
L: Replication, recombination and repair [ 174 (3.86 %) ]
M: Cell wall/membrane/envelope biogenesis [ 223 (4.94 %) ]
N: Cell motility [ 80 (1.77 %) ]
O: Posttranslational modification, protein turnover, chaperones [ 189 (4.19 %) ]
P: Inorganic ion transport and metabolism [ 239 (5.30 %) ]
Q: Secondary metabolites biosynthesis, transport and catabolism [ 95 (2.11 %) ]
R: General function prediction only [ 491 (10.88 %) ]
S: Function unknown [ 627 (13.90 %) ]
T: Signal transduction mechanisms [ 191 (4.23 %) ]
U: Intracellular trafficking, secretion, and vesicular transport [ 105 (2.33 %) ]
V: Defense mechanisms [ 122 (2.70 %) ]
W: Extracellular structures [ 35 (0.78 %) ]
X: Mobilome: prophages, transposons [ 98 (2.17 %) ]
Y: Nuclear structure [ 0 (0.00 %) ]
Z: Cytoskeleton [ 4 (0.09 %) ]
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Summary References

MGI’s 16S V4 sequencing product solution based on the 

DNBSEQ-E25 platform has a fast detection speed and can 

complete data analysis on the day of sampling at sea. With no fear 

of sea turbulence, the sequencing data quality is excellent and 

stable. The powerful software has discovered valuable bacterial 

species and functional genes. In short, the MGI’s microbial 

sequencing product has provided reliable and efficient tool 

support for this deep-sea scientific research in the South China 

Sea.
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Genetic Sequencer DNBSEQ-E25RS

DNA Sequencing Library Preparation System MGISP-100RS



Recommended Ordering Information

Genetic Sequencer DNBSEQ-E25RS

Genetic Sequencer  DNBSEQ-G99ARS

Automated Nucleic Acid Extractor MGISP-NE32RS

DNA Sequencing Library Preparation System MGISP-100RS

MGISP-960RS Automated Sample Preparation System(config 9)

MGIEasy Environmental DNA Extraction Kit(96 Preps)

MGIEasy Environmental DNA Extraction Kit (384 Preps)

ATOPlex 16SV4 rDNA Library Preparation Set (576 RXN)

ATOPlex 16SV4 rDNA Library Preparation Set (96 RXN)

Standard Library Reagent (PCR Product)

DNBSEQ-E25RS High-throughput Sequencing Set(FCL PE150)

High-throughput Sequencing Set（G99 SM FCL PE150）

Metabarcoding Species Identification Software

Platform of microorganisms Fast Identification

900-000537-00

900-000609-00

950-000020-00

900-000206-00

900-000154-00

940-002484-00

940-002486-00

940-002559-00

940-002560-00

1000027585

940-000567-00

940-000410-00

970-000417-00

900-000393-00

Instruments

Sample Extraction

Library Prep

Sequencing Reagents

Bioinformatics

Category Product Cat. NO.
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