Title of the Course: EXTREMOPHILIC MICROORGANISMS [T]

Number of Credits: 3
Contact hours: 45
Effective from Academic Year: 2022-2023

Prerequisites

The student should have knowledge of microorganisms and their
diversity.

Objective: e To discuss about the extreme habitats, extremophilic
microorganisms, their adaptations and biotechnological
potentials.

Content:

1. (15)

1.1 Concepts of extremophilic and polyextremophilic 1
microorganisms

12 Extreme habitats and extreme microbial communities: deserts, | 10
ore deposits/ mining areas (Fe, Mn, Cu), Yellow stone national
park, Ring of fire, deep biosphere (terrestrial and marine),
hydrothermal vents, cold seeps, soda lake, Dead Sea, solar
salterns, polar environments. Astrobiology / exobiology (Mars,
Europa and asteroids). Conventional culture techniques, high
throughput techniques for culturing and culture independent
(metagenomics) approach to study extremophiles.

1.3 Significance of extremophiles in biogeochemical cycling, | 4
industry, pharma and bioremediation.

2 Key molecular components, unique physiological features, | (30)
adaptation strategies and enzymes of various extremophilic
types:

2.1 Anaerobes- oxygen toxicity and regulation in Clostridium, | (15)
Moorella thermoacetica, Wood Ljungdahl pathway; barophiles /
piezophiles- mechanism in barophily, Photobacteritum
profundum, Shewanella; cryophiles / psychrophiles - (cold shock
proteins and  regulation)  Polaromonas,  Pseudomonas,
Methanococcoides burtonii; thermophiles & hyperthermophiles:
heat shock proteins and regulation, ~Aquifex, Tepidomonas,
Rhodothermus,  Pyrococcus; ~ metallophiles - Geobacter;
stromatolites; microbial mat and biofilms.

2.2 Alkaliphiles / basophiles - Alkalimonas, ~Nesterenconia;
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(Phormidium; Synechococcus lividus, Mastigocladus laminosus);
radiophiles - Deinococcus radiodurans; xenobiotic degraders -
Pseudomonas; endoliths - Chroococcidiopsis, Halothece
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Course e Identify and compare different groups of extremophiles.
Outcomes e Analyse physiological features and adaptation strategies

employed by different groups of extremophiles.

e Develop extremophilic microbially derived product for
industrial applications.

e Apply high throughput techniques and culture independent
approach to explore extremophiles from diverse econiches
and their unique properties.
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