
Course: Single Cell Protein 

Unit 1 Introduction to SCP production- Historical use and rediscovery of Spirulina                           

importance-morphology, taxonomy and habitat of Spirulina – biochemical 

composition including proximate composition- amino acids- unsaturated fatty 

acids-minerals and vitamins. Human health benefits of Spirulina.           

Unit 2 Natural production-laboratory cultivation-small scale commercial production-

commercial and mass cultivation (tank construction, culture medium, strain 

selection, scaling up of the process)- importance of light and pH in Spirulina 

cultivation- harvesting, drying and packing. 

Unit 3  Sprirulina health benefits-Harvesting of Spirulina - Filtering of culture medium-Drying 

of fresh spirulina-Cost and profits in spirulina farming- Capital cost investment- 

Spirulina quality specifications..  

Unit 4 Worldwide spirulina algae production systems- lake harvesting and cultivation systems-

Commercial outdoor pond cultivation systems-Integrated production farms- 

Family and community microfarms. Local algae production. 

Unit 5  Development of Spirulina industry- marketing; marketing products around the world-

marketing evolution in the USA-Natural colours for foods and cosmetics- Future 

expansion of spirulina products.  
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Course: Mushroom Cultivation 

 Unit 1  

  Introduction: General history, edible mushrooms and poisonous mushrooms .Common    

Indian mushrooms; Nutritional values, medicinal values and advantages. Systematic position, 

morphology, distribution, and structure of various species of mushrooms. 

  Unit 2  

Cultivation: Paddy straw mushrooms- substrate, spawn making. Methods: Bed method, 

polythene bag, field cultivation. Oyster mushroom cultivation- substrate, spawning,. pre 

treatment of substrate. 

Unit 3  

Maintenance of mushroom. Diseases- common pests, disease prevention and control measures 

.Processing- Blanching, steeping, sun drying, canning, pickling, freeze drying. Storage- short 

term and long term storage 

Unit 4  

Production level, economic return, foreign exchange from mushroom. Cultivating countries 

and international trade. Mushroom based products. 

Unit 5  

Practical approaches: Cropping, Harvesting, Packaging- Spawning, Substrate prepration, 

Pasteurization, Incubation, Colonisation, Pinning, Harvesting. 
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Course: Genomics and Proteomics 

Unit 1 –Nucleotide sequence Management:  Introduction to Nucleic acid databases – 

NCBI/DDBJ/ ICGI. Retrieval of Nucleotide sequence – NUCLEOTIDE and 

GENE databases – Flat file/FASTA/Graphical formats.  Uploading the sequences 

into NCBI – Sequin and BankIt tools.  

Unit 2 Protein sequence Management: Accessing Expasy-Swiss Prot databases. Retrieval of 

protein sequence from UniProtKb – File formats.  Protein sequence 

characterization – PROT PARAM.  

Unit 3 Pair wise and multiple alignments: BLAST analysis of nucleic acid and protein 

sequences. Protein pair wise alignment – EBI EMBOSS tool. Multiple alignment 

of nucleic acids and proteins – CLUSTALX. 

Unit 4 Phylogenetic analysis: Trimming of multiple aligned sequences – DAMBE. 

Conversion of file formats for Phylogenetic analysis. Construction of Phylogenetic 

trees through Maximum Likelihood/ Maximum Parsimony/ Neighbour Joining 

methods – PHYLIP and MEGA. 

Unit 5 Protein structure management: Retrieval of protein structures from PDB database. 

Molecular visualization of proteins. Secondary structure prediction of unknown 

proteins - GOR. Tertiary structure prediction of proteins – SWISS MODEL server. 

Validation of protein structures.  
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Course: Protein Engineering 

UNIT I  

An overview of protein isolation: Properties of proteins, the conceptual basis of protein 

isolation, Protein purification table.  

 

UNIT II  
Extraction and sub-cellular fractionation: Phenol extraction methods, TCA/Acetone 

precipitation, Ammonium sulphate precipitation, centrifugal sub-cellular fractionation- 
differential centrifugation. 

 

UNIT III  

Concentration of the extract and Quatification: Freeze drying, dialysis, ultrafiltration, 

concentration/fractionation by salting out, fractional precipitation with polyethylene glycol, 

protein quantification- Lowry's method, Bradford assay. 

 

UNIT IV  

Chromatography: Principles of chromatography, Thin layer chromatography, Gel Filtration 

Chromatography,  Ion exchange chromatography, hydroxyapatite chromatography, affinity 

Chromatography, hydrophobic interaction chromatography. 

 

UNIT V  

Electrophoresis techniques and blotting: Principles of electrophoresis, the effect of the 

buffer, electroendosmosis, SDS polyacrylamide gel electrophoresis (SDS-PAGE), starch gel 

electrophoresis, SDS-PAGE  zymogram for proteinases, Two-dimensional gel electrophoresis 

(2D-PAGE), Isoelectric focusing, Blotting technique-Western Blotting. 
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