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Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P – Practical; C - Credit;
*Teacher Assessment shall be based following components: Quiz / Assignment / Project /
Participation in Class, given that no component shall exceed more than 10 marks.

Course Objectives:

1. To understand the application of biological systems.
2. To learn the basic step in energetic
3. To provide drug design through molecular modeling
4. To learn the fundamentals of biosensors.
5. To expose the students to recent advances in application of biosensors in health and

environment

Course Outcome:

Students wil be able to

1. develop the skills toward designing/improving biological systems
2. provide a frame-work for system biology
3. identify potential use of Computational Biology in drug designing
4. realize the significance of use of Biosensor in Health and Environment.

UNIT – I: Introduction

 Blueprint of Life
 Cells, Cell structure and Function, Structure of prokaryotic and eukaryotic cells
 Biomolecules, Vitamins,
 Function of water soluble vitamins; Fat soluble Vitamins A, D, E and K
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UNIT – II: Introduction to Bioenergetics
 Metabolism
 Energy production process, Redox reactions
 Thermodynamics and Biological Systems
 Bioenergetics and Significance in biological process

UNIT – III: System Biology

 Introduction, History of system biology
 Mathematical Modeling, Ordinary Differential equations, 1st and 2nd order DE
 Key Assumptions of ODEs based models, Modeling of spread of diseases
 Significance and Applications of mathematical models in biological systems

UNIT – IV: Computational Biology

 Molecular Modeling
 Computer aided drug designing, SBDD, LBDD
 Applications of Computers in Drug and Vaccine development
 Basic introduction of softwares Autodock, ligplot

UNIT – V: Biosensors

 Introduction of Biosensors, History of biosensors
 Basic Design of Biosensors. Biosensor elements
 Types of Biosensors, Optical and EC Biosensors
 Application of Biosensor in Health and Environment management

BOOKS:

 Biology: A Global Approach, Global Edition, 12th Ed. By Neil Campbell , Ed 2020
 Molecular Biology Of The Cell, 7th Edition By Bruce Alberts
 An Introduction To Systems Biology: Design Principles Of Biological Circuits

(Chapman & Hall/Crc Computational Biology Series) By Uri Alon Ed. 2019.
 Jeong-Yeol Yoon,Introduction To Biosensors, Springer-Verlag New York Ed. 2016.

https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Neil+Campbell&search-alias=stripbooks
https://www.amazon.in/Molecular-Biology-Cell-Bruce-Alberts/dp/0393884856/ref=sr_1_8?crid=1UWQTQMKSBUB0&dib=eyJ2IjoiMSJ9.YCX9HRF_qcEGyM3QkLopwcXCLVEEmMNeVFmemh-3DGfc5GDDZJTrn_-41iqEaePnmy8Cm2lw-t2ec1CENHSHbfz4p1mKLaPipKPzGZfq3tnSlxCleubU66CrUJRY6ffpV4K-MIaOtmq1fxrF_nH2CP5fehrJdh-1UyAt0g8CVVPqCjMZ2eVUMjju1MA1eWrlLMwdXm19UNzqxFjVk_ZcqHw9PutY7sZuFz4yUbg00lY.moL38N2WOjzHpTr6WG8dBIabk6ncGrdfM8R-mwd0rOI&dib_tag=se&keywords=cell+and+molecular+biology+book&qid=1715241456&sprefix=cel%2Caps%2C226&sr=8-8
https://www.amazon.in/Bruce-Alberts/e/B004LPRY4A?ref=sr_ntt_srch_lnk_8&qid=1715241456&sr=8-8
https://www.amazon.in/Introduction-Systems-Biology-Mathematical-Computational/dp/1439837171/ref=sr_1_3?dib=eyJ2IjoiMSJ9.pHzzaZ46LFkp1s_B3tqd_sO-TJXK03X4IsFDSM1M4q4NVcEQ21Zfup8hk9ucb8XLzcHWXr_5YGhMvm6KK6xdte261vxzL9-IWe7_b2hr88Q3h1CX1OPxwpoMFU_JNfRD_VM03le2eOSZZryeotHBvejJ-HyjZsmGBLoE8ffNYfg4dSQ314QW4Y33a0sDaucx66usse6d_5iy0tuSeSoljF9Ii_FIMpO2S6eI7OpaDVg.FQ2oVr0F5kaMyfJ-4yzTe-UAIQYvaqm_QKaLaJVYlcM&dib_tag=se&keywords=systems+biology&qid=1715241390&sr=8-3
https://www.amazon.in/Introduction-Systems-Biology-Mathematical-Computational/dp/1439837171/ref=sr_1_3?dib=eyJ2IjoiMSJ9.pHzzaZ46LFkp1s_B3tqd_sO-TJXK03X4IsFDSM1M4q4NVcEQ21Zfup8hk9ucb8XLzcHWXr_5YGhMvm6KK6xdte261vxzL9-IWe7_b2hr88Q3h1CX1OPxwpoMFU_JNfRD_VM03le2eOSZZryeotHBvejJ-HyjZsmGBLoE8ffNYfg4dSQ314QW4Y33a0sDaucx66usse6d_5iy0tuSeSoljF9Ii_FIMpO2S6eI7OpaDVg.FQ2oVr0F5kaMyfJ-4yzTe-UAIQYvaqm_QKaLaJVYlcM&dib_tag=se&keywords=systems+biology&qid=1715241390&sr=8-3
https://www.amazon.in/Uri-Alon/e/B001JRV95S?ref=sr_ntt_srch_lnk_3&qid=1715241390&sr=8-3
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