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4{») Introduction

With the increasing severity of water environment pollution and global climate change, understanding the
diversity, function, and distribution of aquatic microorganisms has become increasingly important.
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Overview of MASH-Ocean

The top is the navigation bar of the web-site, and there are eight icons including Home, Sample View,
Diversity Analysis, Function Analysis, Biogeography, Interaction Network, Task List and Help.
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Run D Project ID Sample ID Habitat Source Env Zone Env Medium Fractionation Location Longitude Latitude N
—| Habitat Source
PRIMA482655 SAMMO9765707 Abyssal Zone Abyssal Zone Seawater Meta Pacific Ocean: North Pacific Gyre; Station ALOHA -158 22,75
Env Zone
SRR7648273 PRIMNA SAMNO9765T13 Abyssal Zone Abyssal Zone Seawater Meta Pacific Ocean: North Pacific Gyre; Station ALOHA 158 22,75 v
SRR7648274 PRINAA SAMN09TE5T06 Abyssal Zone Abyssal Zone Seawater Meta Pacific Ocean: North Pacific Gyre; Station ALOHA -158 2275 Env Medium
SRR7648284 PRIMA482655 SAMM0IT765689 Abyssal Zone Abyssal Zone Seawater Meta Pacific Ocean: North Pacific Gyre; Station ALOHA -158 22.75
~I Fractionation
PRINA SAMMNOS765688 Abyssal Zone Abyssal Zone Seawater Meta Pacific Ocean: North Pacific Gyre; Station ALOHA -158 22.75 N
SRR7643286  PRINA482655  SAMNO9765691  Abyssal Zone Abyssal Zone  Seawater Meta Pacific Ocean: North Pacific Gyre; Station ALOHA ~ -158 2275 Location
SRR7648287 SAMMNOS765690 Abyssal Zone Abyssal Zone Seawater Meta Pacific Ocean: North Pacific Gyre; Station ALOHA -158 22,75
Longitude
SRRT648288 SAMMO9765685 Abyssal Zone Abyssal Zone Seawater Meta Pacific Ocean: North Pacific Gyre; Station ALOHA -158 22,75
SRR7648289 SAMMOY765684 Abyssal Zone Abyssal Zone Seawater Meta Pacific Ocean: North Pacific Gyre; Station ALOHA -158 22,75 -
| Latitude
SAMMOY765687 Abyssal Zone Abyssal Zone Seawater Meta Pacific Ocean: North Pacific Gyre; Station ALOHA -158 22,75
SRR7648291 PRINA482655 SAMMOY9765686 Abyssal Zone Abyssal Zone Seawater Meta Pacific Ocean: North Pacific Gyre; Station ALOHA -158 22.75 . - annn
SRR7648292 SAMMOY765711 Abyssal Zone Abyssal Zone Seawater Meta Pacific Ocean: North Pacific Gyre; Station ALOHA -158 2275 Depth (m)
SRR7648293 PRINAAB2655 SAMNOS765TI0 Abyssal Zone Abyssal Zone Seawater Meta Pacific Ocean: North Pacific Gyre; Station ALOHA 158 22,75
SRR7648204 SAMMO976570% Abyssal Zone Abyssal Zone Seawater Meta Pacific Ocean: North Pacific Gyre; Station ALOHA -158 22,75
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* The meta information were standardized.



Workflows for MASH-Ocean
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Graphical Tools for different purpose
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Casel: Diversity and function analysis
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Case2: Biogeography and Interaction Networks

Biogeography Interaction Network

Network All MASH samples (genus) v Node B_Prochloracoccus

Biogeography of Selected Metabolic Gene

® V_Lipsvirus

Global distribution and relativate abundance of K11180 @
—

@ V_Libanvirus

® B_Candidate@ Bachlity

@ & (®Bifusoba

x
[
o
[} oV
z oV
oV
8 @® Bacteria
C
o ® B_Parasynechococus Archaea
S
8 Eukaryota
8 Viruses
1
8 0 ®h Positive
© A Negative
s @® B_Paraphotobacterium
-Q @ B_Alteromonas ..ﬂ
(o]
S
Q
=

@ 8_Desulfococcus

Normalized Abundance

1% 109 100%

0.0001% 0001% 001% 0.1%
. . 'y )

Diversity (150 samples)

Diversity (100 samples) -

Diversity (50 samples)

Diversity (15 samples)

Diversity (6 samples) |

Function Sequence (1+150 samples)
Function Gene—KO (1+150 samples)
Function KO-Sample (1+150 samples) {8

[ Diversity
[ Function
Biogeography

Function (6 samples) |8

Function (3 samples) |}

Biogeography Sequence (10 genomes) - | |

Biogeography Species Name -{ij

Normalized Abundance

1% 0% 100%

00001% 0001% 001% 01%
. ° ° ®

Biogeography Sequence (10 genes)

|

Biogeography Gene Name |l

3 4 5 10

30 50

Running Time (min)

70




Summary

(] MASH-Ocean is a website-based platform that collects, assembles, and annotates global marine
metagenome data, providing users with microbial diversity analysis, metabolic feature reconstruction,
and global comparison tools. Users can visualize the data without prior bioinformatics knowledge.

d The platform's workflow includes reads-level and contigs-level analyses, offering microbial taxonomy

analysis using Kraken2 and Bracken, and metabolic feature analysis through MEGAHIT assembly and
eggNOG annotation. Users can explore samples, conduct diversity comparisons, analyze metabolic
pathways, perform biogeography analysis, and visualize interaction networks. Estimated processing
times range from 10 minutes to over an hour depending on the analysis.

] MASH-Ocean's scope will extend beyond ocean ecosystems to include wetlands, lakes, rivers, etc.
Suggestions and comments from users are encouraged to further improve the platform.

] Website: https://www.biosino.org/mash-ocean/

MASH-Ocean 1.0: Interactive platform for investigating microbial diversity, function, and biogeography with marine
metagenomic data. iMeta 3: e201. https://doi.org/10.1002/imt2.201
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