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Introduction and Background

The polar ecosystem is fragile, but vital in controlling global climate, especially the ocean
temperaturc and weather patterns of the rest of the world (Bates and Mathis 2009, Boetius et
al 2015, Shijin et al 2020). The high carbon sinking property is enhanced due to the all-time
high level of anthropogenic greenhouse gases (Landschutzer et al 201 5) which strongly
affects biogeochemistry including the carbon cycle of the region (Choudhury 2022). The
biogeochemical cycles assisted by the microbes control utilization and stabilization of the
minerals in the environment (Pedros-Alio et al 2015, Jennings et al 2017, Terhaar et al 2021).
Very few studies focused on the metagenomics of microbial communities from the Southern
Ocean. Wilkins et al (2013) attempted biogeographic partitioning of microorganisms through
metagenomics. The present study will try to establish link between the microbial
communities and CO; fixation in Southern Ocean through metagenomics platform.

Metagenomics provides a great opportunity to study the microbial groups which are
otherwise not cultivable and identifiable to understand the microbiome of a region (Takacs-
Vesbach et al 2013). A detailed metagenomic library of a region can provide updated
information on the gene pool which controls the biogeochemical cycles operated in the region
(Grossart et al 2019). This will enable identification of the micro-organisms and the
biosynthetic gene clusters responsible for carbon dioxide fixation in Southern Ocean
irrespective of their capability of appearing in a culture medium.

Approved Objectives (Add any extra objectives if not proposed earlier)
« To create metagenomic library of marine microbes from Prydz Bay Region

§ + To understand the biosynthetic genes responsible for carbon dioxide fixation
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Material and Methods
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Cruise track 12 Indian Scientific Expedition to Southern Ocean (ISESO)

Samples were collected from Lat. 32° 12.3582 S; Long. 61°05.0401 E to 66° 13.37543 S;

57°42.1718 E towards the Antarctica coast and further till Lat, 39° 30.0493 S: 57°29.9902 E
towards Mauritius.

Atotal of surface and underway (5m) water samples (27 each) were collected apart from 20
stations during the expedition. As per the discussions and understanding, the nutrient analysis

data for various depths will be shared by Dr Melena Augusta Soares, Project Scientist-I,
NCPOR. Similarly, the species composition of zooplankton will be shared by Dr. Venkatar-

amana Vankara, Project Scientist-II, NCPOR.

- The samples for Phytoplankton composition were collected using 20 um mesh and preserved

in 5% formalin for studying the species composition by classical and molecular methods. The
samples for chlorophyll estimation were collected by filtering 5 L of water from surface and 5

- m depth from all the stations and preserved in freezer (-20°C).

The surface (bucket sampling and Sm depth) water samples for microbiology (200ml) were
collected from all stations (27 sets of surface samples (2 7*2=54) and 20 stations (20*2=40)
and preserved in freezer (-20°C) for further analysis in the laboratory. Apart from this, 200m]

- samples were collected from various depths and preserved for microbial analysis from 2
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stations to study their distribution, Sed
or Ethanol and preserved in free
samples (27*2=54), 20 s

Expected Qutcomes

the region

iment and Biological samples preserved in RNAlater
zer (-20°C) for metagenomic analysis (27 sets of surface
ations (20*2=40) and 4 depths from 7 stations (7*4 = 28)).

Microbial composition in the region which are contributing to the CO; fixation from
Biosynthetic gene clusters of microbial communitics involved in the biogeochemical

cycles, especially the CO; fixation from the region
A confirmation on the actual role of the microbial community which are involved in

the CO; fixation from the region through an integrated approach of chemical and

molecular analysis,
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