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Course Code: MMO 108
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Number of Credits: 3
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Prerequisites

Basic knowledge of 3 domains of life, difference between prokaryotic
cells, eukaryotic cells and archaea.

Objective:

This course develops concept of Three domains of Life, Ecology,
physiology and diversity of Archaea, cell structure and architecture of
archaea, metabolism and energetics of archaea and Genetics of
domain Archaea.

Content:

1

(12)

11

Significance of Archaea:
Biotechnology, Biogeochemical cycling, Evolutionary developments.

1.2

Ecology, physiology and diversity of Archaea

Global econiches: Deep Sea, Hydrothermal vent, Dead Sea, solar
salterns, geothermal vents, solfataras, Antarctica, soda lake.

Study of archaeal biodiversity; unculturable archaea by
metagenomics.

Archaeal culture retrieval methods, novel samplers. Preservation and
maintainance of archaeal cultures.

Nutrition, growth and growth kinetics and physiological versatility,
Stress  response  of Methanogens  (Methanobacterium
thermoautotrophicum); Halophiles (H. salinarum); Thermophiles
(Thermoplasma  acidophilum);  Thermoacidophiles  (Sulfolobus
acidocaldarius); Psychrophilic archaea (Methanogenium frigidum,
Methanococcoides burtonii); Methanotrophs.

1.3

Cell structure and architecture of Archaea:

Cellular organization: cell morphotypes, cell envelopes -archaeal
membrane lipids and cell wall, appendages -pili, flagella, cannulae,
hami.

Novel bio-molecules: Glycerol diether moieties and macrocyclic
lipid, novel enzymes, co-enzymes: methanopterin, formaldehyde
activation factor, Component B, Coenzyme M, F420, F430,
corrinoids.

Metabolism and energetics of Archaea

(12)

Modified anabolic pathways of carbohydrates and lipids;
methanogenesis and acetoclastic reactions.

2.2

Modified central metabolic pathways: EMP, ED, incomplete TCA,;
reverse Kreb cycle, carbon dioxide reduction pathways: reductive
acetyl-CoA pathway, 3-hydroxypropionate pathway.
Chemolithoautotrophy.
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2.3 Bioenergetics: ATP synthesis (i) respiration-driven (ii) light-driven,
involving  bacteriorhodopsin  (iii)  chloride-driven, involving
halorhodopsin

3. Genome of Archaea (12)

3.1 Size of genome, G + C content, associated proteins, archaeal histones
and nucleosomes, introns in archaea, archaeal RNA polymerases,
reverse DNA gyrase.

3.2 Plasmids, transposons -1S elements. Modifications in tRNA and
rRNA structure. Novel 7S rRNA. DNA replication, translation and
transcription in archaea.

3.3 Gene organization in Archaea: (i) his operon (ii) bob operon (iii) mcr
operon.

Pedagogy: Lectures/tutorials/assignments/self-study
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Learning 1) Explains concept of third domain of Life Archaea.

Outcomes

2)Explains Ecology, Physiology and Biochemistry of domain
Archaea.

3)Principles of Archaeal Genetics and application.

4)Application of Archaea and archaeal bioactive compounds in
Industry.
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