Sant Gadge Baba Amravati University, Amravati

FACULTY: Science and Technology

Teaching and Learning Scheme for the Three Year UG Degree of Bachelor of Bioinformatics

(Three Years- Six Semesters Bachelor’s Degree Programme)

About Bioinformatics:

Bioinformatics emerges as an interdisciplinary realm dedicated to crafting methodologies and software tools essential
for comprehending biological data. Functioning at the convergence of bioinformatics, statistics, and computer science, it
employs computational techniques to dissect and elucidate intricate biological processes. While the overarching objective
remains the augmentation of biological insight, what distinguishes bioinformatics is its emphasis on leveraging
computationally intensive methods for this purpose. Noteworthy examples encompass pattern recognition, data mining,
machine learning algorithms, and visualization. Research endeavors in this domain encompass diverse areas such as sequence
alignment, gene identification, genome assembly, drug design, protein structure alignment, prediction of gene expression,
protein-protein interactions, genome-wide association studies, and modeling of evolution and cell division/mitosis.

The evolution of bioinformatics extends beyond its initial focus on understanding biological processes; it now
encompasses the development and enhancement of databases, algorithms, computational and statistical techniques, and
theoretical frameworks tailored to address both formal and practical challenges arising from the management and analysis of
biological data. The past few decades have witnessed rapid advancements in genomic and molecular research technologies,
coupled with breakthroughs in information technologies, resulting in an overwhelming influx of information within the realm
of molecular biology. Bioinformatics serves as the nomenclature for the amalgamation of mathematical and computing
approaches dedicated to extracting insights from this wealth of biological data. Key activities within bioinformatics involve the
mapping and analysis of DNA and protein sequences, alignment of such sequences for comparative purposes, and the
generation and visualization of three-dimensional models depicting protein structures.

Program Objective:

1. The program is designed to proficiently utilize and comprehend biological databases, encompassing the gathering, storage,
retrieval, management, analysis, and integration of biological data to foster the creation of novel knowledge.

2. The program strives to impart a comprehensive understanding of theoretical concepts in Life Sciences, ensuring an in-depth
grasp of foundational principles.

3. Each semester is structured to include a core course in life sciences and computational biology, providing a balanced
integration of both disciplines.

4. Practical methodology is fundamental to the program, with basic hands-on sessions incorporated into laboratory courses
during every semester.

5. The curriculum emphasizes the development and application of computational logic, proficiency in programming languages,
algorithms, and software tools, with a focus on innovative solutions for life science challenges.

6. A key objective is to enhance the comprehension of dynamic biological processes at the molecular level, facilitated through
internet-enabled correlations and the application of Bioinformatics.

7. Introducing contemporary concepts of big data in the 'omics' era and fostering their analytical skills forms a pivotal aspect
of the program, staying attuned to the evolving landscape of life sciences.

Program Educational Objectives (PEOS):

After 3 years of graduation, the graduate will:

PEO1 Adopt conceptual as well as applied knowledge and skills in the field of bioinformatics and data
science for a sustainable approach to solve scientific problems.

PEO2 Express oral and Written skills to understand, learn and advance their careers through entrepreneurial
orientation, research, and higher education.

PEO3 Understand the professional, ethical, and social responsibilities through lifelong learning skills with
continuous improvement.




Program Outcomes (POSs) :
After successful completion of the program, the graduate will be able to:

1. Science Knowledge (PO1): Apply bioinformatics knowledge to solve intricate biological problems across diverse domains,
with a focus on healthcare while considering public health, safety, and addressing cultural, societal, and environmental
concerns.

2. Problem Analysis (PO2): Identify, formulate, and analyze biological problems within the realms of life sciences,
mathematics, and computer science. Develop solutions grounded in statistical interpretations.

3. Conduct Investigations (PO3): Utilize research-based skills and knowledge, encompassing the design of experiments, data
analysis, interpretation, and information synthesis. Provide valid conclusions and execute research procedures effectively.

4. Modern Tool Usage (PO4): Employ bioinformatics tools, software, and algorithms judiciously, applying advanced
techniques for product/process development that contribute to societal benefits.

5. Environment and Sustainability (PO5): Understand and implement environmentally friendly approaches within life
science industries, contributing to sustainable development.

6. Ethics (PO6): Apply ethical principles, demonstrating commitment to professional ethics, responsibilities, and norms in the
field of Life Sciences.

7. Individual and Teamwork (PO7): Function proficiently as an individual or within a team, effectively addressing
biological problems and managing projects in multidisciplinary and interdisciplinary settings.

8. Communication (PO8): Communicate effectively within the scientific community and society at large. Demonstrate the
ability to comprehend, write impactful reports, and deliver clear presentations with precise instructions.

9. Project Management and Finance (PO9): Demonstrate knowledge and understanding of life sciences and management
principles. Apply these principles as a team member and leader, integrating them into one's own work.

10. Life-long Learning (PO10): Recognize the imperative for continuous learning. Possess the preparation and ability to
engage in independent and life-long learning within the broader context of technological advancements and changes.

Program Specific Outcomes (PSOs) :
After successful completion of the programme, the graduates shall be able to

PSO-1: Develop a strong conceptual foundation in bioinformatics, computer science and mathematics using latest tools and
software’s, algorithms, and programming languages along with analytical and managerial skills to arrive at cost effective and
optimum solutions.

PSO-2: Explain, design, and analyze domain specific fields for the use of databases and software packages for analysis and
interpretation of biological data as required by researchers in Biotechnology and Life Science.

Bioinformatics professionals require a diverse set of employability skills to succeed in their roles, given the interdisciplinary
nature of the field. These skills encompass technical proficiency, problem-solving abilities, effective communication, and a
commitment to ethical standards. Here are key employability skills for bioinformatics professionals:

Employability Skills:

1. Technical Competence:

- Proficiency in programming languages (e.g., C programming, Perl, Python) and scripting for data analysis.

- Mastery of bioinformatics tools, databases, and software used for sequence analysis, structural biology, and data
visualization.

2. Data Analysis and Interpretation:
- Ability to analyze complex biological data sets using statistical methods and computational techniques.
- Expertise in data interpretation, pattern recognition, and the application of machine learning algorithms.

3. Biological Knowledge:
- In-depth understanding of biological concepts, molecular biology, genetics, and related life sciences.
- Knowledge of key biological processes, pathways, and systems.

4. Problem-solving Skills:
- Capacity to identify and address biological problems through computational and analytical approaches.
- Critical thinking skills to develop innovative solutions for challenging biological questions.



5. Research Skills:
- Experience in designing and conducting experiments, as well as interpreting and validating experimental results.
- Ability to contribute to and lead research projects in bioinformatics.

6. Ethical Considerations:
- Adherence to ethical principles and guidelines in handling biological data, especially sensitive information.
- Commitment to maintaining the privacy and confidentiality of genetic and health-related data.

7. Communication Skills:
- Effective communication with colleagues, scientists, and stakeholders with varying levels of technical expertise.
- Clear and concise documentation of methods, results, and conclusions in reports and publications.

8. Collaboration and Teamwork:

- Ability to work collaboratively in multidisciplinary teams, integrating perspectives from biology, computer science, and
other relevant fields.

- Strong interpersonal skills to facilitate effective teamwork.

9. Project Management:
- Planning and organizational skills to manage bioinformatics projects efficiently.
- Time management and prioritization of tasks to meet project deadlines.

10. Adaptability and Continuous Learning:
- Readiness to adapt to evolving technologies and methodologies in bioinformatics.
- Commitment to continuous learning and staying updated on advancements in the field.

11. Problem-solving Skills:
- Ability to troubleshoot technical issues and address challenges encountered during data analysis or software development.

12. Entrepreneurial Mindset:
- Business acumen and an entrepreneurial mindset for potential applications of bioinformatics in various industries, such as
healthcare and biotechnology.

13. Global Awareness:
- Recognition of the global impact of bioinformatics, including awareness of international research trends and
collaborations.

By possessing and continually developing these skills, bioinformatics professionals enhance their employability and contribute
effectively to the dynamic and rapidly evolving field.
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FIRST YEAR: SEMESTER-I

Mode Of Vertical The Type of course Course | Course | Credit | Workload | Vertical
Teaching No Vertical Code Name (Hrs\ Workload
Week) (Hrs\
Week)
Classroom a. Major Introduction to 104201 2 2 6
Teaching/Lab (Bioinfor | Bioinformatics
work . matics) Lab/Practical-1 104201 2 4
(practical
outdoor, b. Minor Theory - - 2 6
field) (Other  I'Lab/Practical-2 2 4
subject
in
combina
tion with
Bioinfor
matics)
C. Generic/ | Cell and Molecular 104401 2 2 4
Open Biology
Elective | Operating System 104402 2 2
d. VSC - - - - - 4
SEC Lab/Practical-3: 104601 2 4
Computer
Fundamentals and
Operating system
e. ACE- Theory 1 1 6
English
ACE- Theory 1 1
MIL
IKS- Theory 2 2
Generic
VEC Theory 2 2
f. CcC Outdoor 2 4 4
TOTAL 22 30 30




Level| Semester| Course [Course Name Credits Teaching Exam Max
Code Hours Duration Marks
4.5 104201 | Introduction To Bioinformatics 2 30 2 Hrs 30
Course Comprehensive understanding of the Bioinformatics field, encompassing its historical evolution, core
Objectives: components, and diverse applications and Ethical Issues.
Course At the end of the course, the student should be able to:
Outcomes: CO-1: Introduce the concept of Bioinformatics
CO-2: Comprehend the Historical Development of Bioinformatics
CO-3: Explore the Scope of different areas of bioinformatics and Its Applications
CO-4: Evaluate the Impact of Bioinformatics in Health Care and other areas
CO-5: Identify and Address Ethical Issues in Bioinformatics
CO-6: Investigate the Scope of Bioinformatics in Drug Design
Unit System Contents Workload | Weightage Incorporation of Pedagogies
Allotted of Marks
(Hrs) Allotted
Unit | Introduction to Bioinformatics 8 8 Lectures,
S . . Power Point Presentation,
1.1: History of bioinformatics Discussion,
1.2: Importance of bioinformatics Demonstration,
1.3: Different Definitions of bioinformatics el spmretve Leaming,
Problem-Based Learning
1.4: Components of bioinformatics (PBL),
1.5: Application of bioinformatics Peer Teaching,
Experiential Learning,
Unit Il Different bioinformatics areas 7 7 Direct Instruction.
2.1: Genomics and its applications
2.2: Proteomics and its applications
2.3: Transcriptomics and Metabolomics
2.4: Phylogenetics
2.5: Drug Designing and Development
Unit Il Scope of bioinformatics 2 =
3.1: Health Care and Disease diagnostics
3.2: Clinical and Medicinal Sciences
3.3: Agricultural Sciences
3.4: Biological Research
3.5: Genetic engineering and Synthetic Biology
Unit IV Ethical and Legal Issues in Bioinformatics 7 7
4.1: Ethical issues in Bioinformatics
4.2: Legal Issues in Bioinformatics
4.3: Privacy and Security concern in Bioinformatics
4.4: Ethical Consideration in Data sharing and analysis
4.5: Intellectual properties and legal issues
References:
1. Lesk, M. (2008). "Introduction to Bioinformatics," 3rd Edition, Oxford University Press, ISBN-13:
978-0199208043.
2. Mount, D.W. (2004). "Bioinformatics: Sequence and Genome Analysis," 2nd Edition, Cold Spring
Harbor Laboratory Press, ISBN-13: 978-0879697129.
3. Ghosh, Z., & Mallick, B. (2011). "Bioinformatics: Principles and Applications," CRC Press, ISBN-13:
978-1420069375.
4, Waterman, M.S. (1995). "Introduction to Computational Biology: Maps, Sequences, and
Genomes," Chapman & Hall/CRC, ISBN-13: 978-0412042313.
5. Rashidi, H., & Buehler, L.K. (2019). "Bioinformatics Basics: Applications in Biological Science and
Medicine," CRC Press, ISBN-13: 978-0367339493.
6. Pevzner, P. (Year). "Bioinformatics for Biologists," O'Reilly & Associates.




Model
Questions:

Short Type :

. Write a short note on Introduction to Bioinformatics.

. What is application and scope in Bioinformatics.

. Write a note on Biological research.

. Which tools are used in protein structure prediction and analysis.

. Write a short note on Genomics.

. Describe scope of bioinformatics in Drug Designing and Development.

. Explain Ethical and legal issues in Bioinformatics.

. What is meant by the Ethical Consideration in Data Sharing and analysis.
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Long Type:
1. Describe in detail about the term bioinformatics and its scope.
2. How has the historical development of bioinformatics influenced its current state and applications in

modern biological research?.

3. Explain the significance of genomics in bioinformatics and provide examples of practical applications
in various scientific domains.

4. Write a note on privacy and security concerns in Bioinformatics.

MCQs for Internal Assessment
1. When did the term "bioinformatics" first emerge as a recognized field of study?
- A. 1950s
-B. 1970s
- C. 1990s
- D. 2000s
2. What is the primary significance of bioinformatics in the field of biological research?
- A. Creating graphical representations of biological data
- B. Analyzing and interpreting biological data
- C. Designing experimental protocols
- D. Conducting laboratory experiments
3. Which of the following techniques is commonly used in genomics to determine the sequence of DNA
bases?
- A. PCR (Polymerase Chain Reaction)
- B. Mass spectrometry
- C. Sanger sequencing
- D. Western blotting
4. Phylogenetics is primarily concerned with the study of:
- A. Protein structures
- B. Evolutionary relationships among species
- C. Metabolic pathways
- D. Gene expression patterns
5. In bioinformatics, how is it applied to health care and disease diagnostics?
- A. Analyzing agricultural data
- B. Studying ancient civilizations
- C. Personalized medicine and diagnostics
- D. Understanding geological formations
6. What role does bioinformatics play in biological research?
- A. Designing laboratory equipment
- B. Analyzing data and aiding experimental design
- C. Conducting fieldwork in natural environments
- D. Developing new chemical compounds
7. What ethical considerations are relevant in bioinformatics research?
- A. Maintaining data security
- B. Proper attribution of sources
- C. Responsible data handling and analysis
- D. All of the above

8. Why is privacy and security concern important in bioinformatics?
- A. To protect classified government information
- B. To prevent unauthorized access to sensitive biological data
- C. To ensure fair use of intellectual property
- D. To comply with international trade agreements

Level| Semester| Course Code [Course Name Credits [Teaching Hours Exam Max

Duration Marks

4.5

104201 Lab/Practical-1: Based on 2 60 4Hrs 25
Introduction To Bioinformatics




The Curriculum of Lab / Practical Course shall be designed as per following template:

Course
Objectives:

Practical and Hands-on experience in bioinformatics analysis.

Course
Outcomes:

At the end of completion of this course,

CO-1: Understand the process of DNA sequence retrieval from biological databases.

CO-2: Explore protein databases and retrieve protein information.
CO-3: Participate in seminars focusing on bioinformatics topics.

CO-4: Collaborate on a group project related to human diseases information.
CO-5: Develop a portfolio featuring bioinformatics companies and their information.

CO-6: Explore virtual labs for training in wet lab techniques.

Unit System

Contents

Incorporation of Pedagogies

Unit |

Detailed pointwise contents / Practical / Activity /
Assignments /
1. DNA sequence retrieval from biological databases
2. Searching protein information and retrieving sequences
from Protein databases
3. FASTA and Genbank file format
4. Pairwise Sequence alignment

Unit 1l

Hand-on Experience / Experiential Learning / Field Studies /
1. Protein structure visualization in different view
2. Multiple sequence alignment
3. Chemical structure sketching using online tools
4. Genbank to FASTA file format conversion

Unit Il

Case Studies / Workshops / Seminars / Group Projects/
Simulation Exercises
1. Seminars on Bioinformatics
2. Group Project on Human diseases information collection
3. Seminar on Biosafty and Bioethics
4. Workshops on virtual PCR

Unit IV

Portfolio Development / Capstone Projects / Entrepreneurship
Exploration / Virtual Reality (VR) Training
1. Listing out Bioinformatics companies and their
information
2. Training of wet lab techniques using virtual labs

PowerPoint Presentation,
Discussion,

Demonstration,

Interactive Multimedia,
Collaborative Learning,
Problem-Based Learning (PBL),
Experiential Learning,




References:

Reference Books:

1. Bioinformatics: Sequence and Genome Analysis by David W. Mount

2. Introduction to Bioinformatics by Arthur M. Lesk

3. Bioinformatics For Dummies by Jean-Michel Claverie and Cedric Notredame

4. Principles of Bioinformatics by Andreas D. Baxevanis and B. F. Francis Ouellette

5. Bioinformatics Algorithms: An Active Learning Approach by Phillip Compeau and Pavel Pevzner
Textbooks:

1. Biological Sequence Analysis: Probabilistic Models of Proteins and Nucleic Acids by Richard Durbin, Sean
Eddy, Anders Krogh, and Graeme Mitchison

2. Introduction to Computational Biology: Maps, Sequences and Genomes by Michael S. Waterman

3. Bioinformatics: A Practical Guide to the Analysis of Genes and Proteins by Andreas D. Baxevanis and B. F.
Francis Ouellette

4. Computational Biology: A Practical Introduction to BioData Processing and Analysis with Linux, MySQL, and
R by R6bbe Wiinschiers

5. Understanding Bioinformatics by Marketa Zvelebil and Jeremy O. Baum

Research Articles:

1. The Sequence Alignment/Map format and SAMtools by Heng Li et al. (Research Article, Bioinformatics
Journal)

2. BLAST: A More Efficient Report with Usability Improvements by Christopher H. Wright et al. (Research
Article, BMC Bioinformatics Journal)

3. CLUSTAL W and CLUSTAL X version 2.0 by Julie D. Thompson et al. (Research Article, Bioinformatics
Journal)

4. MUSCLE: Multiple Sequence Alignment with High Accuracy and High Throughput by Robert C. Edgar
(Research Article, Nucleic Acids Research Journal)

5. SWISS-MODEL: An automated protein homology-modeling server by Torsten Schwede et al. (Research
Article, Nucleic Acids Research Journal)

Digital Resources:

1. [NCBI (National Center for Biotechnology Information)](https://www.ncbi.nlm.nih.gov/)

2. [ExPASy (Expert Protein Analysis System)](https://www.expasy.org/)

3. [UniProt](https://www.uniprot.org/)

4. [EMBL-EBI (European Bioinformatics Institute)](https://www.ebi.ac.uk/)

5. [Bioinformatics.org](http://www.bioinformatics.org/)

Educational Software:

1. CLC Genomics Workbench

2. Geneious Prime

3. BioEdit

4. MEGA (Molecular Evolutionary Genetics Analysis)
5. Jalview

Databases:

1. GenBank

2. Protein Data Bank (PDB)

3. Ensembl

4. Kyoto Encyclopedia of Genes and Genomes (KEGG)
5. The Cancer Genome Atlas (TCGA)




Model
Questions:

Question Paper for External Practical Examination:
Course Title: Introduction To Bioinformatics And Computer Fundamentals

Instructions:

- Answer all questions.

- Write your answers in the provided answer booklet.

- Ensure clarity and neatness in your responses.

- Use appropriate bioinformatics tools and databases wherever required.
- Marks distribution is indicated for each question.

Section A: Sequence Analysis
1. a) Perform a BLAST search for a given DNA sequence .
- Identify the top BLAST hit and its significance.
- Explain the parameters used for the BLAST search.
2. b) Align two protein sequences using ClustalW or Clustal Omega .
- Interpret the alignment results.
- Highlight conserved regions and sequence similarities.

Section B: Database Retrieval and Analysis
3. a) Retrieve a protein sequence from the UniProt database .
- Provide the accession number or protein name used for retrieval.
- Describe the functional annotations associated with the protein.
4. b) Search for a specific gene in the GenBank database .
- Identify the gene entry and its features.
- Discuss any relevant information obtained from the database.

Internal Assessment:

Instructions:

- This assessment contributes to the internal evaluation component of the course.

- Answer all questions concisely and comprehensively.

- Marks are allocated based on accuracy, depth of understanding, and presentation.

Section A: Practical Skills
1. Perform a hands-on exercise demonstrating your proficiency with a bioinformatics tool or software.
- Provide a brief description of the chosen tool or software.
- Explain the steps involved in the exercise.
- Discuss any challenges encountered and how they were addressed.
2. Describe your experience working with databases and retrieving biological information .
- Specify the databases you have utilized.
- Reflect on the relevance and significance of the retrieved information.

Section B: Conceptual Understanding
3. Discuss the role of bioinformatics in modern biological research .
- Highlight key applications and contributions of bioinformatics.
- Analyze the challenges and future directions in the field.
4. Explain the significance of sequence alignment in bioinformatics.
- Define sequence alignment and its objectives.
- Describe different types of sequence alignment methods and their applications.

5. Evaluate the impact of bioinformatics in addressing global health challenges .
- Provide examples of bioinformatics approaches used in health-related research.

- Discuss the potential benefits and limitations of applying bioinformatics in healthcare.

Question Paper template for External Practical

SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI
PRACTICAL EXAMINATION
B.Sc. | (Bioinformatics), SEMESTER — | (NEP)

Lab/Practical-
1

Course Code: 104201 Based on Introduction To Bioinformatics Max Marks: 25




Question No. Exercise Marks
1 Exercise based on Unit [ 5
2 Exercise based on Unit Il 5
3 Exercise based on Unit III 5
4 Exercise based on Unit [V 5
5 Viva Voce 5
Question Paper template for Internal Practical
SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI
PRACTICAL EXAMINATION
B.Sc. | (Bioinformatics), SEMESTER — | (NEP)
Lab/Practical- | Course Code: Introduction To Bioinformatics Max Marks: 25
1 104201
S. No. Assessment Criteria Marks
1 Record/ Assignments 5
2 Attendance 5
3 Participation in Activity/ Field visit 5
4 Viva Voce 5
5 Students overall performance 5
Lev Semest Course Course Name Credits Teac Exam Ma
el er Code hing Durati X
Hour on Mar
s ks
4.5 104401 Cell and Molecular Biology 2 30 2 Hrs 3
0
Course Development and comprehensive understanding of the architecture of living cells, the concepts of
Objective biomolecules (DNA and RNA) and their processing.
s:
Course At the end of completion of this course,
Outcomes: | CO-1: Students should be able to understand the architecture of the living cells.
CO-2: Students should be able to identify the concepts of biomolecules viz DNA and RNA, its
maintenance and processing inside a cell.
CO-3: Students should gain in Depth knowledge about the different mechanisms involved in replication
of DNA in prokaryotes and eukaryotes.
CO-4: Students should understand the process of transcription of DNA to RNA in prokaryotes and
eukaryotes and translation of protein from RNA in prokaryotes and eukaryotes.
CO-5: Students should be able to analyze and conceptualize the fundamental principles behind the
expression of genes.
Unit Contents Workl Weight Incorporation of Pedagogies
oad age of
System Allott Marks
ed Allotted
(Hrs)
Unit | CELL BIOLOGY 7 7
Black board teaching, |
1.1 Architecture of prokaryotic and eukaryotic cells, powerpoint teaching, self
Structure of animal and plant cell AL N
Lectures,
1.2 Cell wall and plasma membrane, cell organelles SR, N
Demonstration,
1.3 Nucleus, Mitochondria, Ribosome, Golgi bodies, Interactive Multimedia,
Lysosomes, Endoplasmic Reticulum. Collaborative Learning,
Problem-Based Learning -
(PBL), |
Unit Il GENETIC MATERIAL AND ITS PACKAGING: 7 7 Peer Teaching,
Experiential Learning, -
1.1 Nucleic acid as genetic material, Genome Direct Instruction.
organization in prokaryotes and eukaryotes ||
1.2 Chromatin structure and function.
Heterochromatin, euchromatin. |
1.3 Histones and non-histone proteins, general
properties of histone.




1.4 Nucleosomes, solenoid structure, packaging of
DNA, satellite DNA

Unit 11l

REPLICATION: 8 8

2.1 DNA replication: mechanism, the replicons, origin,
primosome & replisomes.

2.2 Properties of prokaryotic and eukaryotic DNA
polymerases.

2.3 Synthesis of leading and lagging strands.

2.4 Difference between prokaryotic and eukaryotic
replication.

Unit IV

TRANSCRIPTION AND TRANSLATION: 8 8

4.1 Prokaryotic transcription; promoters, properties of
bacterial RNA polymerase

4.2 Steps: initiation, elongation and termination

4.3 RNA processing and RNA editing. Inhibitors of
transcription.

4.4 Ribosomes structure and function, genetic code,
aminoacyl tRNA synthases.

4.5 Formation of translation initiation complex, chain
elongation, translocation & termination

References:

1. "Essential Cell Biology" by Alberts et al. (4th Edition, 2013)

2. Molecular Biology of the Gene, James D. Watson, Pearson/Benjamin
Cummings, 2008

3. Molecular Biology, Robert Weaver, McGraw-Hill Education, (5th
edition)

4. Molecular Biology of the Cell. Alberts et al. Garland Science, (6th
edition)

5. Molecular Cell Biology, Harvey Lodish, W. H. Freeman, (8th edition)

Model

Questions:

Short Type :

1. What is the genetic material in cells?

2. Name two types of chromatin and their functions.

3. What is the primary function of histones?

4. Define nucleosomes and their role in DNA packaging.

5. What is the significance of replicons in DNA replication?

6. Name one property that distinguishes prokaryotic DNA polymerases from eukaryotic DNA
polymerases.

7. What are the key steps in prokaryotic transcription?

8. Name one type of RNA polymerase involved in eukaryotic transcription.

Long Type:

1. What is the genetic material, and how is it organized in prokaryotes and eukaryotes?

2. Explain the structure and function of chromatin, highlighting the distinctions between
heterochromatin and euchromatin.

3. What are the general properties of histones, and how do they contribute to nucleosome
formation?

4. Describe the solenoid structure and packaging of DNA, including the role of satellite DNA.




MCQs for Internal Assessment
1. What is the genetic material in most living organisms?
a. Proteins
b. Carbohydrates
c. Nucleic acid
d. Lipids
2. In DNA replication, what is a replicon?
a. A section of RNA
b. A unit of DNA replication
c. A type of RNA polymerase
d. A protein involved in transcription
3. Which enzyme is responsible for adding nucleotides during DNA replication?
a. DNA ligase
b. RNA polymerase
c. DNA polymerase
d. Helicase
4. What is the primary function of RNA polymerase in transcription?
a. Synthesizing RNA from DNA template
b. Synthesizing DNA from RNA template
c. Repairing DNA strands
d. Breaking down RNA molecules
5. Which of the following is involved in translation?
a. DNA polymerase
b. RNA polymerase
c. Ribosomes
d. Helicase
6. What is the purpose of post-translational modifications in proteins?
a. DNA repair
b. Enhancing transcription
c. Affecting protein function and stability
d. Initiating translation
7. Which organelle is responsible for translation in eukaryotic cells?
a. Nucleus
b. Mitochondria
c. Endoplasmic reticulum
d. Golgi apparatus
8. What is the function of an operon in gene regulation?
a. DNA replication
b. Transcription initiation
c. Translation termination
d. Post-translational modifications




Level

Semester

Course
Code

Course Name

Credits

Teaching
Hours

Exam
Duration

Max
Marks

4.5

104402

Operating System

30

2 Hrs

30

The Curriculum of any Course shall be designed as per following template:

Course
Objectives:

Development of solid foundation in operating system essentials, enabling them to comprehend the inner

workings of various operating systems.

Course
Outcomes:

After completion of the course, the students should be able to:

CO-1: Understand the working of operating system
CO-2: Understand the components of operating system
CO-3: Understand the types of operating system

CO-4: Understand the objective of operating system

Unit System

Contents

Workload
Allotted
(Hrs)

Weightage
of Marks
Allotted

Incorporation of
Pedagogies

Unit |

Windows:

1.1: Introduction, features,

1.2: Desktop: Background screensaver, Customizing desktop,
creating, moving, deleting Icons.

1.3: Windows Explorer Copying, renaming, moving, deleting,
operations on files and folders.

1.4: My computer, My documents

1.5: Control panel: Mouse, printer, date and time.

8

8

Unit I

Unix operating system:

2.1: Overview of unix O.S

2.2: Unix file system

2.3: Data structure for process and memory management

2.4: Process states and state Transition diagram

2.5: Process scheduling and memory management

2.6: Executing and Terminating program in unix

2.7: Unix commands: pwd, cd, Is, mv, In, cp, mkdir, rm, rmdir,
du

Unit lll

Linux operating system:

3.1: Design principal, kernel modules

3.2: Process management

3.3: Scheduling, memory management

3.4: File system

3.5: Inter Process communication and security

Unit IV

Network operating system (Networking):

4.1: Needs and objectives

4.2: LAN-Introduction

4.3: Classification, topology

4.4: Topologies — Bus, Tree, Ring, Star, Hybrid, WAN,
MAN

4.5: Communication Protocols — Purpose, OSI model,
Client Server Architecture

Lectures,

Power Point Presentation,
Discussion,
Demonstration,
Inquiry-Based Learning,
Interactive Multimedia,
Collaborative Learning,
Problem-Based Learning
(PBL),

Peer Teaching,
Experiential Learning,
Direct Instruction.

References:

1. Computer fundamentals: B. Ram, Nas Age publication.

A first course in computer: Sanjay saxena
PC Software: Taxali R.K.

©® Nk WwWwN
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9. Computer Fundamentals, Pradeep K. Sinha. BPB Publication.

Fundamentals of computer: V.Rajaraman, PHI Publication.
Information Technology: Alexie and Mathews, Vijay Nikole Publication.
IT Tool and Application: Alexie and Mathews, Vijay Niklole publication.
Operating system by: Achyut S. Godbole Tata McGraw Hill publication.
Operating system concept, sixth edition by Silberschutz, Galvin, Gagne Wiley publication.
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Questions:

Short Type:

. Define Windows operating system
. Define input and output device

. Give notes on Unix file system

. Types of Unix commands

. What is Linux

. Give application of Linux

. Define LAN and its application

. Define communication protocol

OO U A WN B

Long Type :

1. Describe Control panels in computer

2. Explain data structure and memory management
3. Describe topology in Computer

4. Describe inter process communication and security

MCQs for Internal Assessment:
1. Operating system works on which interface a) AlS b) GUI c¢)SCl d) None of the above
2. Input device is a) Mouse b) Printer ¢) Monitor d) Speaker
3. LAN stand for a) Local Area Network b) Local added Network
c) Local Additional Network d) Local applicable Network
4. Topology include a ) BUS b) Train c) Ringer d) Hybrid
5. Unix operating system is a) Multitasking b) Multimedia c) Multiuser d) Multifunctional
6. LINUX operating system is based on
a) Open source of Operating system b) Open service operating system
c) Open Server operating system d) Open Server optional system
7. MAN stand for
a) Metropolitan area network b) Main Area Network
¢) Multimedia area network d) Moderate area network
8.Types of Network
a) LAN b) WAN c) MAN d) all of the above




Level| Semester | Course [Course Name Credits |Teaching Hours Exam

Code Duration

Max
Marks

4.5

104601 | Computer Fundamentals and 2 60 4Hrs
Operating system

25

The Curriculum of Lab / Practical Course shall be designed as per following template:

Course
Objectives:

Practical experience of basic computing skills

Course
Outcomes:

After completion of the course, the students should have:
CO-1: Document Creation Proficiency

CO-2: Multimedia Integration Skills

CO-3: Microsoft Excel Competence

CO-4: Data Tabulation and Graphical Representation
CO-5: Formatting Techniques in MS Word

CO-6: Graph Creation Using Formulas

CO-7: Internet Skills

CO-8: Website Searching and Data Analysis

CO-9: Documenting and Reporting Findings

CO-10: Critical Thinking and Problem-Solving

CO-11: Technological Proficiency

Unit System

Contents Incorporation of Pedagogies

Unit |

1. Creating word file in MS Word PowerPoint Presentation,
. Practical on Insert clip arts, smart arts and charts | Discussion,

Unit Il

2

1. Practical on MS Excel spreadsheet Demonstration,

2. Practical based on Tabulation and graphical Interactive Multimedia,
representation Collaborative Learning,

Unit lll

Formatting of worksheet in MS word Problem-Based Learning (PBL),
Creating Graphs using formula Experiential Learning,

Unit IV

Net surfing by using data
Downloading information from www
Practical on searching websites and data analysis

O 15




References:

1. Creating Word File in MS Word:
- Reference Books:
- "Microsoft Word 2019 Step by Step" by Joan Lambert and Curtis Frye
- "Word 2019 For Dummies" by Dan Gookin
- Digital Resources:

- [Microsoft Word Tutorial](https://support.microsoft.com/en-us/office/word-training-8a5b09f8-9d32-
4bfe-a0c3-9cdel6d0eaa?): Official Microsoft Office support website offering tutorials and guides for using
Microsoft Word.

- [Word Basics Tutorial](https://edu.gcfglobal.org/en/word/): GCFLearnFree.org provides free tutorials
covering various aspects of Microsoft Word.

2. Practical on Insert Clip Arts, Smart Arts, and Charts:
- Reference Books:
- "Microsoft Excel 2019 Step by Step" by Curtis Frye
- "Excel 2019 Bible" by Michael Alexander and Richard Kusleika
- Digital Resources:
- [Microsoft Office Clip Art](https://support.microsoft.com/en-us/office/clip-art-for-word-excel-and-
powerpoint-91c2f002-949e-402c-af7a-76e5d33ebacd): Access a library of clip art directly within Microsoft
Office applications.
- [SmartArt Graphics](https://support.microsoft.com/en-us/office/choose-a-smartart-graphic-0b5987e4-
0f1f-4bba-8f25-04b60f5d618d): Learn how to create and customize SmartArt graphics in Microsoft Office.
3. Practical on MS Excel Spreadsheet:
- Reference Books:
- "Mlicrosoft Excel 2019 Step by Step" by Curtis Frye
- "Excel 2019 For Dummies" by Greg Harvey
- Digital Resources:
- [Excel Basic Skills](https://edu.gcfglobal.org/en/excel/): GCFLearnFree.org provides tutorials covering
basic to advanced Excel skills.
4. Practical Based on Tabulation and Graphical Representation:
- Reference Books:

- "Data Science For Dummies" by Lillian Pierson

- "Data Visualization: A Practical Introduction" by Kieran Healy
- Digital Resources:

- [Graphs and Charts in Excel](https://edu.gcfglobal.org/en/excel/graphs-and-charts/1/):
GCFLearnFree.org provides tutorials on creating and formatting graphs and charts in Excel.

- [Data Visualization Tutorial](https://learn.datacamp.com/courses/introduction-to-data-visualization-
with-python): DataCamp offers tutorials on data visualization using various tools and programming
languages.

5. Formatting of Worksheet in MS Word:
- Reference Books:
- "Word 2019 For Dummies" by Dan Gookin
- "Microsoft Word 2019 Step by Step" by Joan Lambert and Curtis Frye
- Digital Resources:

- [Formatting Text in Word](https://support.microsoft.com/en-us/office/format-text-in-word-8bfbae9d-
5d6e-444e-a35e-60dcd65f8f91): Official Microsoft Office support website offering tutorials on formatting
text in Word documents.

- [Microsoft Word Formatting Tutorial](https://edu.gcfglobal.org/en/word/formatting-text-and-
paragraphs/1/): GCFLearnFree.org provides tutorials on formatting text and paragraphs in Microsoft Word.
6. Creating Graphs Using Formula:

- Reference Books:
- "Data Analysis Using SQL and Excel" by Gordon S. Linoff
- "Statistics for Data Science" by James D. Miller

- Digital Resources:

- [Excel Graphs and Functions](https://edu.gcfglobal.org/en/excel/graphs-and-functions/1/):
GCFLearnFree.org provides tutorials on creating graphs and using formulas in Excel.

- [Excel Graphing Tutorial](https://support.microsoft.com/en-us/office/create-a-chart-in-excel-86f3a343-
4055-4e0f-882c-831fba2afeb7): Official Microsoft Office support website offering tutorials on creating charts
and graphs in Excel.

7. Net Surfing by Using Data:
- Reference Books:
- "Web Scraping with Python" by Ryan Mitchell
- "Data Mining: Concepts and Techniques" by Jiawei Han and Micheline Kamber




Model Prepare the Question paper for External Practical Examination and Internal Assessment

Questions: | 1. How do you set page margins and adjust line spacing in a Microsoft Word document?

2. Explain the significance of using both clip arts and charts in a business presentation.

3. What is the purpose of using relative cell references in Excel formulas, and how do they differ from
absolute references?

4. Describe a scenario where using a bar graph would be more effective than a pie chart for data
representation.

5. How does applying styles to a Microsoft Word document contribute to its overall visual appeal and
readability?

6. In what situations would you choose to create a dynamic chart using formulas instead of static data?
7. What measures can you take to ensure the security and privacy of your data while surfing the internet?
8. Explain the steps involved in downloading a research paper from a reputable academic website.

9. How can you critically evaluate the reliability of information obtained from a website, and why is this
important in academic research?

Question Paper template for External Practical

SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI
PRACTICAL EXAMINATION
B.Sc. | (Bioinformatics), SEMESTER — | (NEP)

Lab/Practical- | Course Code: 104601 Computer Fundamentals and Max Marks: 25
3 Operating system

Question No. Exercise Marks

1 Exercise based on Unit I 5

2 Exercise based on Unit I 5

3 Exercise based on Unit III 5

4 Exercise based on Unit [V 5

5 Viva Voce 5

Question Paper template for Internal Practical

SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI
PRACTICAL EXAMINATION
B.Sc. | (Bioinformatics), SEMESTER — | (NEP)

Lab/Practical- | Course Code: Computer Fundamentals and Max Marks: 25
3 104601 Operating system

No. Assessment Criteria Marks

Record/ Assignments

Attendance

Participation in Activity/ Field visit

Viva Voce

Vb ([ W(N =
giiagnjut| v

Students overall performance




Sant Gadge Baba Amravati University

FACULTY: Science and Technology

Teaching and Learning Scheme for the Three Year UG Degree of Bachelor of Bioinformatics

(Three Years- Six Semesters Bachelor’s Degree Programme

FIRST YEAR: SEMESTER-II

Mode Of | Vertical | The Verticals | Type of course Course Course | Credit Workload( | Vertical
Teaching | No Code Name Hrs\Week) | Workload(
Hrs\Week)
Classroom a. Major ( | Techniques in 104202 2 2 6
Teaching/ Bioinformatics | Bioinformatics
Lab work )
_ Lab/Practical-4 104202 2 4
(practical
outdoor,
field) b. Minor (Other | Theory — e 2 2 6
subject in
combination
with Lab/Practical-5 ——ee 2 4
Bioinformatics
offered at
Sem-ll)
c. Generic/Open | Basics of C 104403 2 2 4
Elective Programming
Biological database 104404 2 2
management system
Lab/Practical-6 :
d. VSC Wetlab 104501 2 4 8
Techniques-I
Lab/Practical-7:
SEC Bioprogramming-| 104602 2 4
e. ACE-English Theory 1 1 4
ACE- MIL Theory 1 1
VEC Theory 2 2




f. CcC Outdoor 2 4 4
TOTAL 22 32 32
Level Semester Course Course Name Credits Teaching Exam Max
Code Hours Duration Marks
4.5 Il 104202 Techniques In 2 30 2 Hrs 30
Bioinformatics-I
Course
Objectives: Introduction to biological databases and tools of different bioinformatics areas
Course
Outcomes: After completion of the course, the students should:
CO-1: Know bioinformatics basics, database navigation, and sequence analysis techniques,
enabling them to proficiently use tools like BLAST and FASTA.
CO-2: Get skills in protein structure prediction, understand PDB applications, and use tools like
PyMOL and Chimera for molecular visualization and docking studies.
CO-3: Acquire knowledge of NGS technologies, develop bioinformatics workflows, interpret
genomic variations, and perform metagenomics and microbiome analysis.
CO-4: Understand the importance of comparative genomics, master phylogenetic analysis, use
tools like OrthoMCL and Ensembl for comparative genomics, and analyze evolutionary
conservation and divergence.
Unit System Contents Work Weigh Incorporation of
load tage Pedagogies
Allott of
ed Marks
(Hrs) Allotted
Unit | Bioinformatics and Computational Tools: 8 8 Lectures,
Power Point
1.1 Overview of Bioinformatics and its Plresen’c'atlon,
C e . Discussion,
applications in life sciences. .
Demonstration, ||
1.2 Introduction to databases: NCBI, EMBL, Inquir‘y-Based
DDBJ, UniProt, and other relevant Learnmg,
bioinformatics databases. Interactive
Multimedia, ||
1.3 Bioinformatics tools for sequence Collaborative
analysis: Local alighnment, Global alighment. Learning,
Problem-Based
Learning (PBL), —
1.4 BLAST, FASTA, and multiple sequence Peer Teaching,
alignment.




Unit 11 Structural Bioinformatics:
2.1 Protein structure prediction methods.
2.2 Structural databases: PDB (Protein Data
Bank) and their applications.
2.3 Molecular visualization tools: PyMOL and
Cn3D.
2.4 Docking studies and drug design using
bioinformatics tools.

Unit llI Next-Generation Sequencing (NGS) and
Bioinformatics Applications:
3.1 Overview of NGS technologies: lllumina,
lon Torrent, and PacBio.
3.2 Bioinformatics workflows for NGS data
analysis.
3.3 Variant calling and interpretation of
genomic variations.
3.3 Metagenomics and microbiome analysis
using bioinformatics tools.

Unit IV Comparative Genomics and Evolutionary

Bioinformatics:

4.1 Comparative genomics and its
significance in understanding evolutionary
relationships.

4.2 Phylogenetic analysis and tree
construction methods.

4.3 Tools for comparative genomic studies:
OrthoMCL, Ensembl, and others.

4.3 Evolutionary conservation and
divergence analysis using bioinformatics
approaches.

Experiential
Learning,
Direct Instruction.




References:

1. Bioinformatics: Sequence and Genome Analysis" by David W. Mount
(2004)

2. Bioinformatics For Dummies by Jean-Michel Claverie and Cedric
Notredame (2006)

3. Bioinformatics: Converting Data to Knowledge" by Hui Lu and Jack
Yang (2019)

4. Introduction to Bioinformatics" by Arthur M. Lesk (2013)

5. Biological Sequence Analysis: Probabilistic Models of Proteins and
Nucleic Acids" by Richard Durbin, Sean R. Eddy, Anders Krogh, and
Graeme Mitchison (1998)

6. Bioinformatics Algorithms: An Active Learning Approach" by Phillip
Compeau and Pavel Pevzner (2015)

7. Computational Biology: A Practical Introduction to BioData
Processing and Analysis with Linux, MySQL, and R" by Rébbe
Woiinschiers (2018)

8. Practical Bioinformatics" by Michael Agostino (2012)

Model
Questions:

Short Type :
1. Name two bioinformatics databases and briefly explain their relevance.
. Define local alignment and global alignment in the context of sequence analysis.
. Mention two bioinformatics tools used for sequence analysis.
. Briefly describe the applications of BLAST and FASTA in bioinformatics.
. Protein structure prediction methods?
. Name one NGS technology and explain its significance in genomics research.
. What is the main objective of phylogenetic analysis?
. What is the purpose of the GenBank database in bioinformatics?

00O NOYUT B~ WN

Long Type :

1. Explain the significance of bioinformatics in life sciences and provide two examples of its
applications.

2. Compare and contrast local alignment and global alighnment in sequence analysis.

3. Discuss the applications of the Protein Data Bank (PDB) in understanding protein structures.
4. Elaborate on the differences between PyMOL and Chimera as molecular visualization tools.
5. Provide an in-depth explanation of the bioinformatics workflows involved in NGS data
analysis.

6. Discuss the challenges and importance of variant calling in the context of genomic variations.




MCQs for Internal Assessment
1. What is the main purpose of the GenBank database in bioinformatics?
a. Structural prediction
b. Sequence analysis
¢. Molecular visualization
d. Evolutionary studies
2. Which bioinformatics tool is commonly used for local and global sequence alignment?
a. BLAST
b. FASTA
c. PyMOL
d. Chimera
3. What does PDB stand for in the context of structural bioinformatics?
a. Protein Data Bank
b. Predictive Database for Bioinformatics
c. Protein Docking and Binding
d. PyMOL Data Browser
4. Which tool is specifically used for predicting protein structures in structural bioinformatics?
a. BLAST
b. Chimera
c. Docking
d. Homology modeling
5. What is the primary goal of variant calling in NGS data analysis?
a. ldentifying genomic variations
b. Studying gene expression
c. Structural prediction
d. Docking studies
6. Which of the following is a tool commonly used for metagenomics and microbiome analysis?
a. BLAST
b. OrthoMCL
c. PyMOL
d. QlIME
7. What is the main objective of phylogenetic analysis?
a. Protein structure prediction
b. Studying evolutionary relationships
c. Variant calling
d. Gene expression analysis
8. Which tool is used for comparative genomic studies and ortholog identification?
a. BLAST
b. Ensembl
c. PyMOL
d. FASTA




Level

Exercises
1. Workshop on “PrimerBLAST tool and utilization”
2. Seminars based on NGS technologies and statistics

Semester| Course Code [Course Name Credits | Teaching Hours Exam Max
Duration Marks
4.5
I 104202 Techniques In 2 60 4Hrs 25
Bioinformatics-I
Course Practical experience of bioinformatics tools and statistics
Dbjectives:
Course CO-1: Students will develop a foundational understanding of bioinformatics tools and their relevance in
Dutcomes: biological research, enabling them to effectively utilize tools like RasMol for molecular visualization and
perform statistical analysis on biological data.
CO-2: Students will gain practical experience and proficiency in using essential bioinformatics tools such as
BLAST and NGS data analysis techniques.
CO-3: Through participation in workshops, seminars, and collaborative group projects, students will
enhance their problem-solving skills and gain insights into real-world applications of bioinformatics tools,
enabling them to address complex biological questions and challenges.
CO-4: Students will cultivate entrepreneurial awareness and develop a professional portfolio, equipping
them with the skills and resources necessary to pursue opportunities in bioinformatics innovation and
entrepreneurship, while also engaging in hands-on projects to apply their knowledge in real-time data
collection and analysis endeavors.
Incorporation of Pedagogies
Unit System Contents
Unit | Detailed pointwise contents / Practical / Activity / Power Point Presentation,
Discussion,
Assignments / .
Demonstration,
1. Introduction to Bioinformatics Tools . . .
nteractive Multimedia,
2. Practical on RasMol Collaborative Learning,
Problem-Based Learning (PBL),
3. Protein Structure analysis Peer Teaching,
Experiential Learning,
Direct Instruction.
Unit 11 Hand-on Experience / Experiential Learning / Field Studies /
1. Hand-on training on BLAST tool
2. NGS data retrieval and quality assessment
3. Computation of correlation coefficient for biological data
Unit 11 Case Studies / Workshops / Seminars / Group Projects/ Simulation




Unit IV

Portfolio Development / Capstone Projects / Entrepreneurship
Exploration / Virtual Reality (VR) Training
1. Importance of entrepreneurship; Identifying opportunities in
bioinformatics
2. Building a Professional Portfolio: curriculum vitae (CV) and
different formats
3. Real-time data collection project: Ex- Environmental
Monitoring, Health Monitoring, etc




References:

Unit I: Introduction to Bioinformatics Tools
- Reference Books:

- "Bioinformatics for Beginners: Genes, Genomes, Molecular Evolution, Databases and Analytical Tools"
by Supratim Choudhuri

- "Bioinformatics: Sequence and Genome Analysis" by David W. Mount

+ Digital Resources:

- [NCBI](https://www.ncbi.nlm.nih.gov/): National Center for Biotechnology Information provides access
to various bioinformatics tools, databases, and resources.

- [ExPASY](https://www.expasy.org/): Expert Protein Analysis System offers a suite of bioinformatics
tools for protein sequence analysis and characterization.

+ Educational Software:
- RasMol: Molecular visualization software for visualizing protein structures and molecular interactions.

- BioEdit: Sequence alignment editor for DNA and protein sequences analysis.

Unit II: Hands-on Experience with Bioinformatics Tools

- Reference Books:
- "Bioinformatics Algorithms: An Active Learning Approach" by Phillip Compeau and Pavel Pevzner
- "Practical Computing for Biologists" by Steven H. D. Haddock and Casey W. Dunn
Digital Resources:

- [NCBI BLAST](https://blast.ncbi.nlm.nih.gov/Blast.cgi): Basic Local Alignment Search Tool for sequence
similarity searching.

- [Galaxy](https://usegalaxy.org/): Web-based platform for data-intensive biomedical research, including
NGS data analysis.

+ Educational Software:

- BioPython: Python libraries for bioinformatics programming, including sequence analysis, BLAST, and
more.

- BEDTools: Suite of tools for genomic arithmetic on genome intervals.

Unit Ill: Case Studies and Group Projects
+ Reference Books:

- "Bioinformatics Data Skills: Reproducible and Robust Research with Open Source Tools" by Vince
Buffalo

- "Case Studies in Clinical Bioinformatics" by Marvin Stodolsky and Xinxin Holly Liu




Model Questions:

External Practical Examination Question Paper:
nstructions:

- Answer all questions.

+ Write your answers in the provided answer booklet.
+ Ensure clarity and neatness in your responses.

t Marks are not assigned; focus on demonstrating your understanding and practical skills.

Section A: Basic Bioinformatics Tools

1. Practical on RasMol:

- Open a protein structure file in RasMol.

- Identify and label the secondary structures present in the protein.

- Demonstrate rotation and zoom functions to visualize the 3D structure effectively.

P. Protein Structure Analysis:

- Given a protein sequence, predict its secondary structure using bioinformatics tools.

- Analyze the predicted secondary structure and compare it with experimental data if available.
B. Calculations on Mean, Mode, and Median:

- Given a dataset of biological measurements, calculate the mean, mode, and median values.

- Interpret the calculated values in the context of the dataset.

Section B: Bioinformatics Techniques

4. BLAST Tool Usage:

- Perform a BLAST search using a provided nucleotide or protein sequence.

- Interpret the BLAST results to identify sequence homologs and assess sequence similarity.
5. NGS Data Retrieval and Quality Assessment:

- Retrieve next-generation sequencing (NGS) data from a public repository.

- Assess the quality of the retrieved NGS data using appropriate quality metrics.

b. Correlation Coefficient and Standard Deviation Calculation:

- Given a dataset of biological measurements, calculate the correlation coefficient and standard
deviation.

- Analyze the relationships and variability within the dataset based on the calculated values.

nternal Assessment:
Course Title: Bioinformatics Practical

nstructions:

L Answer all auestions conciselv and comprehensivelv.




Question Paper template for External Practical

SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI
PRACTICAL EXAMINATION

B.Sc. | (Bioinformatics), SEMESTER — Il (NEP)

Lab/Practical-4 Course Code: 104202 Techniques In Bioinformatics-I Max Marks: 25
Question No. Exercise Marks

1 Exercise based on Unit | 5

2 Exercise based on Unit Il 5

3 Exercise based on Unit IlI 5

4 Exercise based on Unit IV 5

5 Viva Voce o

Question Paper template for Internal Practical




SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI
PRACTICAL EXAMINATION

B.Sc. | (Bioinformatics), SEMESTER — Il (NEP)

Lab/Practical-4 ICourse Code: Techniques In Bioinformatics-I Max Marks: 25
104202
S. No. IAssessment Criteria Marks
1 Record/ Assignments 5
2 Attendance 5
3 Participation in Activity/ Field visit 5
4 Viva Voce 5
5 Students overall performance 5
Leve Semeste Cours Course Name Credit Teachin Exam Max
I r e s g Duration Mark
Code Hours s
4.5 1} 10440 Basics of C 2 30 2 Hrs 3
3 programming 0
Course
Objectives: Learning basics of Programing
Course
Outcomes: CO-1: Students will develop a foundational understanding of C programming, including creating

basic program structures, utilizing input and output functions, and working with operators and
expressions.

CO-2: Learners will master control flow mechanisms in C, implementing conditional statements
and looping constructs to control program execution based on conditions.

CO-3: Participants will acquire the ability to organize code into modular functions, understanding
function arguments, return values, scope, and lifetime of variables, and adopting modular
programming principles.

CO-4: Students will demonstrate proficiency in working with arrays, strings, and pointers in C,

effectively managing data collections and memory for dynamic programming needs.




Unit System Contents Workl Weigh Incorporation of
oad tage Pedagogies
Allotte of
d Marks
(Hrs) Allotted
Unit | 8 8
Introduction to C Programming: Board teaching,
Power Point
1.1 Overview of programming languages Presentation,
and the role of C.
Discussion,
1.2 Basic structure of a C program: Demonstration,
Comments, variables, and data types.
Interactive
Multimedia,
1.3 Input and output functions: printf()
and scanfy(). Collaborative
Learning,
1.4 Operators and expressions: Arithmetic,
. . Problem-Based
relational, and logical operators. .
Learning (PBL),
Peer Teaching,
Unit Il 7 7 Experiential
Control Flow and Decision Making: Learning,
Direct Instruction.
2.1 Conditional statements: if, else if, and
switch.
2.2 Looping constructs: while, do-while,
and for loops.
2.3 Break and continue statements for
loop control.
2.4 Writing and implementing simple
programs using control flow statements.
Unit 1l 8 8

Functions and Modular Programming:

3.1 Basics of functions: Declaration,
definition, and calling.

3.2 Function arguments and return
values.

3.3 Scope and lifetime of variables.

3.4 Modular programming: Header files
and function prototypes.




Unit IV

Arrays, Strings, and Pointers:

4.1 Introduction to arrays: Declaration,
initialization, and accessing elements.

4.2 Working with strings: String functions
and manipulation.

4.3 Introduction to pointers: Declaration,
initialization, and dereferencing.

4.4 Dynamic memory allocation: malloc(),
free(), and realloc().

References:

1. C Programming Absolute Beginner's Guide by Perry and Miller
(2013)

2. C Programming for the Absolute Beginner, Second Edition by Vine
(2007)

3. C Programming Absolute Beginner's Guide (3rd Edition) by Perry
and Miller (2014)

4. Programming in C (4th Edition)" by Kochan (2014)

Model

Questions:

Short Type :

1. What is the primary role of comments in a C program?

2. Name one data type used in C for storing whole numbers.

3. What function is used for formatted output in C?

4. What is the purpose of the "switch" statement in C?

5. Name one looping construct used for indefinite iteration in C.
6. What is the purpose of a function prototype in C?

7. Explain the concept of variable scope within a function.

8. What does dereferencing a pointer mean?

9. Explain the purpose of the "malloc()" function in C.




Long Type :

1. Explain the significance of data types in C programming. Provide examples of at least three
different data types and describe when each might be used.

2. Describe the basic structure of a C program. Include the necessary components such as
comments, variables, and data types. Provide an example to illustrate the structure.

3. Discuss the role of input and output functions in C. Provide examples of using printf() and
scanf() to demonstrate how these functions are used for communication between the
program and the user.

4. Compare and contrast arithmetic, relational, and logical operators in C. Provide examples
of how each type of operator is used in programming.

5. Explain the purpose of conditional statements in C. Provide examples of using if, else if, and
switch statements in a program.




MCQs for Internal Assessment
1. What is the primary purpose of comments in a C program?
a. Enhance program readability
b. Execute specific code
c. Declare variables
d. Perform arithmetic operations
2. Which data type is used to store decimal numbers in C?
a.int
b. float
c. char
d. double
3. The function used for formatted output in C is:
a. scan()
b. format()
c. print()
d. printf()
4. In C programming, the relational operator "!=" signifies:
a. Greater than
b. Less than
c. Not equal to
d. Equal to
5. What is the purpose of the "switch" statement in C?
a. Iteration
b. Decision making
c. Loop control
d. Function definition

6. Which looping construct is suitable for situations where the loop body must execute at
least once?

a. for loop
b. while loop
c. do-while loop
d. switch statement
7. What does the "break" statement do in a loop?

a. Skips the current iteration




Leve Semeste Course Course Name Credit Teachin Exam Max
I r Code s g Duration Mark
Hours S
4.5 10440 Biological 2 30 2 Hrs 3
L} Database 0
Management
Systems

Course
Objectives:

Introduction to BDMS and getting skills of database building

Course
Outcomes: CO-1: Students will gain a foundational understanding of the significance of biological
databases, identify various types, and assess the applications of different BDMS tools.
CO-2: Upon completion of this unit, students will be proficient in applying Entity-Relationship
modeling and normalization techniques to design efficient biological databases.
CO-3: By the end of this unit, students will master SQL for querying biological databases and
employ advanced techniques for retrieving complex biological data.
CO-4: Students will develop the ability to devise integration strategies for heterogeneous
biological databases, leveraging ontologies and Semantic Web technologies for enhanced
interoperability.
Unit System Contents Workl Weigh Incorporation of
oad tage Pedagogies
Allott of
ed Marks
(Hrs) Allotted
Unit | 8 8
Introduction to Biological Database Board teaching,
Management Systems:
Power Point
Presentation,
1.1 Overview of Biological Databases and ) )
their significance in life sciences. Discussion,
Demonstration,
1.2 Types of Biological Databases:
Genomic, Proteomic, Metabolic, and Interactive
Pathway databases. Multimedia,
Collaborative
1.3 Introduction to Database Management Learning,
Systems (DBMS) in the context of biology.
Problem-Based
Learning (PBL
1.4 Comparison of different BDMS tools g (PBL),
and their applications. Peer Teaching,
Experiential
Learning,
Unit I 7 7
Data Modeling and Design in BDMS: Direct Instruction.
2.1 Basics of data modeling for biological
databases.




2.2 Entity-Relationship (ER) modeling and
its application in BDMS.

2.3 Normalization and denormalization
processes in biological databases.

2.4 Design principles for efficient storage
and retrieval of biological data.

Unit llI 8 8
Querying and Retrieval in BDMS:

3.1 SQL and its application in querying
biological databases.

3.2 Advanced querying techniques for
complex biological data.

3.3 Full-text searching and indexing
strategies in BDMS.

3.4 Data retrieval challenges and
optimization in biological databases.

Unit IV 7 7
Integration and Interoperability in BDMS:

4.1 Strategies for integrating
heterogeneous biological databases.

4.2 Ontologies and Semantic Web
technologies in BDMS.

4.3 Interoperability standards and data
exchange formats.

4.4 Case studies on successful integration
of different biological databases.

References: 1. Database System Concepts" by Silberschatz, Korth, and Sudarshan
(2019, 7th Edition).

2. Fundamentals of Database Systems" by Elmasri and Navathe
(2019, 7th Edition).

3. Database Management Systems" by Ramakrishnan and Gehrke
(2002, 3rd Edition).

4.5QL Performance Explained" by Markus Winand (2012, 2nd
Edition).

5. Biological Database Modeling" Jake Chen, Amandeep S. Sidhu 2011




Model

Questions:

Short Type :
1. Define "ACID" properties in the context of database transactions.
2. What is the purpose of the SELECT statement in SQL?

3. Explain the difference between primary key and foreign key
constraints.

4. Define normalization in the context of relational database design.
5. What is the role of the WHERE clause in an SQL query?

6. Describe the significance of indexing in database performance.

7. Explain the concept of a stored procedure in a DBMS.

8. Define the term "concurrency control" in the context of database
systems.

Long Type :

1. Discuss the importance of normalization in relational database design and provide an
example of a situation where normalization would be beneficial.

2. Compare and contrast the advantages and disadvantages of using a relational database
management system (RDBMS) versus a NoSQL database in specific application scenarios.

3. Explain the concept of a database transaction and discuss the role of the COMMIT and
ROLLBACK statements in ensuring data consistency.

4. Elaborate on the factors that influence the choice of a suitable indexing strategy in a
database system. Provide examples of scenarios where different types of indexes (e.g., B-
tree, hash) would be appropriate.




MCQs for Internal Assessment
1. What does the acronym "SQL" stand for in the context of databases?
a. Structured Query Language
b. Simple Query Language
c. Systematic Question Language
d. Sequential Query Logic
2. In a relational database, what is a primary key?
a. A key used for decryption
b. A unique identifier for a record in a table
c. Aforeign key in another table
d. A key for sorting records
3. Which of the following is a non-relational database model?
a. MysQL
b. MongoDB
c. Oracle
d. PostgreSQL
4. What is the purpose of the GROUP BY clause in SQL?
a. To filter records based on a condition
b. To sort records in descending order
c. To group rows based on common values in a column
d. To join multiple tables
5. Which SQL clause is used to filter the results of a query?
a. ORDER BY
b. HAVING
c. WHERE
d. GROUP BY
6. What is the role of the JOIN operation in SQL?
a. To combine rows from two or more tables based on a related column
b. To create a new table
c. To delete records from a table
d. To insert data into a table
7. What is the purpose of the COMMIT statement in a database transaction?
a. To discard changes made during the transaction

b. To permanently save changes made during the transaction




Level| Semester | Course [Course Name Credits |Teaching Hours Exam Max
Code Duration Marks
4.5 I 104501 | WetLab Techniques-I 2 60 4Hrs 25
Course Introduction of different wetlab techniques

Objectives:




Course

After completion of the course:

Outcomes: CO-1: Students should demonstrate proficiency in handling microscopes, adjusting magnification, and
focusing.
CO-2: Students should be able to identify and distinguish cyanobacteria and fungi under the microscope
based on their morphological characteristics.
CO-3: Gain a deeper understanding of microscopic techniques, including proper slide preparation and
observation methods.
CO-4: Students should interpret microscopic observations effectively, recognizing cellular structures and
features that differentiate various microorganisms.
CO-5: The microscopic skills acquired should be applied in the context of Gram staining, enabling students to
identify and differentiate between Gram-positive and Gram-negative bacteria.

Unit System | Contents Incorporation of Pedagogies

Unit | 1. Demonstration of Microscope PowerPoint Presentation,
2. Introduction to basic Lab Instruments Discussion,

Unit Il 3. ldentification of Cyanobacteria and fungi Demonstration,
4. Gram Staining of bacteria Interactive Multimedia,

Unit 1l 3. Paper Chromatography Collaborative Learning,
4. Centrifugation Problem-Based Learning (PBL),

Unit IV 4. Demonstration of Gel Electrophoresis Experiential Learning,
5. Working experience with Spectrophotometer




References:

1. Demonstration of Microscope:
- Reference Books:

- "Microbiology: Principles and Explorations" by Jacquelyn G. Black

- "Brock Biology of Microorganisms" by Michael T. Madigan, John M. Martinko, et al.
- Digital Resources:

- [MicroscopyU](https://www.microscopyu.com/): An online resource providing information on microscopy
techniques, tutorials, and interactive resources.

- [Virtual Microscope](https://www.virtualmicroscope.org/): A virtual microscope platform offering high-
resolution images of various specimens for practice and learning.
2. Introduction to Basic Lab Instruments:
- Reference Books:

- "Laboratory Techniques in Microbiology and Biotechnology" by Wulf Crueger, Annelie B. Wulf, and Helge
B. Bode

- "Fundamentals of Microbiology: Body Systems Edition" by Jeffrey C. Pommerville
- Digital Resources:

- [LabX](https://www.labx.com/): An online platform offering information on laboratory instruments,
equipment, and technologies.

- [Virtual Lab](https://www.labster.com/virtual-labs/): Interactive virtual lab simulations covering various
laboratory instruments and techniques.

Identification of Cyanobacteria and Fungi:
- Reference Books:

- "Bergey's Manual of Systematic Bacteriology" by David H. Bergey and George M. Garrity

- "The Fungi" by Michael J. Carlile, Sarah C. Watkinson, and Graham W. Gooday
- Digital Resources:

- [Index Fungorum](http://www.indexfungorum.org/): A database providing taxonomic information on fungi
species.

- [Cyanobacteria: Identification and
Classification](https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4780965/): Research article providing
insights into the identification and classification of cyanobacteria.

Gram Staining of Bacteria:
- Reference Books:

- "Laboratory Manual and Workbook in Microbiology: Applications to Patient Care" by Josephine A. Morello,
Paul A. Granato, and Helen Eckel Mizer

- "Microbiology: A Laboratory Manual" by James G. Cappuccino and Natalie Sherman
- Digital Resources:

- [Gram Staining Protocol](https://www.ncbi.nlm.nih.gov/books/NBK8481/): Detailed protocol for
performing Gram staining of bacterial samples.

Paper Chromatography:
- Reference Books:

- "Principles and Techniques of Biochemistry and Molecular Biology" by Keith Wilson and John Walker

- "Introduction to Modern Liquid Chromatography" by L. R. Snyder, J. J. Kirkland, and J. W. Dolan
- Digital Resources:

- [Paper Chromatography: Principles and
Applications](https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5754363/): Research article discussing the
principles and applications of paper chromatography.

Centrifugation:
- Reference Books:
- "Laboratory Techniques in Biochemistry and Molecular Biology" by T. S. Work and E. Work
- "Biochemistry and Molecular Biology Laboratory Manual" by Rodney F. Boyer
- Digital Resources:
- [Centrifugation: Principles and Applications](https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4076415/):
Research article providing insights into the principles and applications of centrifugation techniques.

Demonstration of Gel Electrophoresis:
- Reference Books:
- "Gel Electrophoresis of Proteins: A Practical Approach” by B. D. Hames and D. Rickwood
- "Electrophoresis: Theory, Techniques, and Biochemical and Clinical Applications" by C. J. Van Oss and D. E.




Model
Questions:

Question Paper for External Practical Examination:
Instructions:

- Answer all questions.

- Write your answers in the provided answer booklet.
- Ensure clarity and neatness in your responses.

Section A: Basic Techniques
1. Demonstrate the proper technique for using a light microscope.
- Describe the steps involved in preparing a microscope slide.
- Identify and explain the functions of the microscope components.
2. Introduce and explain the usage of basic laboratory instruments such as pipettes and microcentrifuges.
- Discuss the principles behind the operation of each instrument.
- Provide examples of applications in microbiology research.
3. Perform Gram staining on a given bacterial sample.
- Explain the procedure for Gram staining.
- Interpret the staining results and identify the bacterial morphology.

Section B: Microbial Identification
4. ldentify cyanobacteria and fungi specimens under the microscope.
- Describe the morphological characteristics of cyanobacteria and fungi.
- Provide examples of commonly encountered species.
5. Conduct paper chromatography for the separation of plant pigments.
- Outline the steps involved in paper chromatography.
- Interpret the chromatogram to identify the different pigments.
6. Perform centrifugation to separate cellular components from a bacterial culture.
- Describe the principles of centrifugation.
- Analyze the resulting pellet and supernatant.

Section C: Molecular Techniques
7. Set up and run a gel electrophoresis experiment.
- Prepare the gel and loading buffer.
- Analyze the results to determine the size of DNA fragments.
8. Measure the absorbance of a bacterial culture using a spectrophotometer.
- Calibrate the spectrophotometer.
- Calculate the optical density of the bacterial suspension.

Internal Assessment:

Course Title: Microbiology Laboratory Techniques
Instructions:

- Answer all questions concisely and comprehensively.

Section A: Practical Skills

1. Demonstrate proficiency in using laboratory instruments and techniques.
- Perform tasks such as pipetting, centrifugation, and microscopy with accuracy.
- Follow proper safety protocols and handling procedures.

2. Identify and characterize microbial specimens.
- Describe the morphological features of microorganisms observed under the microscope.
- Provide accurate identification based on staining and cultural characteristics.

Section B: Conceptual Understanding

3. Explain the principles behind key laboratory techniques used in microbiology.
- Discuss the theory behind Gram staining, paper chromatography, and gel electrophoresis.
- Analyze the underlying principles of spectrophotometry in microbial growth measurement.

4. Discuss the significance of microbial identification in various fields.

- Explain the importance of accurate microbial identification in clinical, environmental, and industrial
settings.

- Discuss the implications of misidentification and its potential consequences.
5. Evaluate the role of molecular techniques in modern microbiology research.

- Analyze the impact of gel electrophoresis and spectrophotometry in molecular biology studies.

- Discuss the applications of these techniques in microbial genetics and genomics.

Question Paper template for External Practical

SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI
PRACTICAL EXAMINATION
B.Sc. I (Bioinformatics), SEMESTER — | (NEP)

Lab/Practical-6

Course Code: 104501 WetLab Techniques Max Marks: 25




Question No. Exercise Marks
1 Exercise based on Unit | 5
2 Exercise based on Unit Il 5
3 Exercise based on Unit lll 5
4 Exercise based on Unit IV 5
5 Viva Voce 5
Question Paper template for Internal Practical
SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI
PRACTICAL EXAMINATION
B.Sc. | (Bioinformatics), SEMESTER — | (NEP)
Lab/Practical-6 | Course Code: WetLab Techniques Max Marks: 25
104501
S. No. Assessment Criteria Marks
1 Record/ Assignments 5
2 Attendance 5
3 Participation in Activity/ Field visit 5
4 Viva Voce 5
5 Students overall performance 5




8. Different SQL commands

Level
Semester | Course [Course Name Credits | Teaching Exam Max
Code Hours Duration | Marks
4.5
104602 | Bioprogramming-I 2 60 4Hrs 25
The Curriculum of Lab / Practical Course:
Course l.earning of biological data handling using programming.
Dbjectives:
CO-1: Develop programming skills in C for sequence manipulation and file handling.
Course CO-2: Understand the principles of DNA/RNA sequences and the rules governing their manipulation.
ODutcomes: CO-3: Gain proficiency in handling FASTA files and working with biological data.
CO-4: Acquire skills in APl handling and data retrieval using C programming.
CO-5: Develop competence in SQL for creating and manipulating database tables.
Unit System [Contents Incorporation of Pedagogies
1. C program for calculation of DNA sequence length
Unit I 2. C programme for DNA to RNA sequence conversion fenenRentieseniatus
Hands on training,
Unit II B. C programme for Valid DNA sequence identification
Demonstration,
4. C programme for DNA pattern matching
nteractive Multimedia,
Unit ITI 5. FASTA file handling using C programming Experiential Learning,
b. API handling using C programming
Unit IV 7. Create table using SQL




References:

UnitI:
1. Reference Books:
- "Introduction to Bioinformatics" by Arthur M. Lesk
- "Bioinformatics: Sequence and Genome Analysis" by David W. Mount
2. Textbooks:
- "Bioinformatics Algorithms: An Active Learning Approach" by Phillip Compeau and Pavel Pevzner
- "Bioinformatics For Dummies" by Jean-Michel Claverie and Cedric Notredame
3. Digital Resources:
- Rosalind (http://rosalind.info/problems/locations/)
- Bioinformatics Algorithms: An Active Learning Approach (http://bioinformaticsalgorithms.com/)
4. Programming Resources:
- Online C programming tutorials and platforms like Codecademy
(https://www.codecademy.com/learn/learn-c)
- GeeksforGeeks (https://www.geeksforgeeks.org/c-programming-language/)

Unit II:
1. Reference Books:
- "Beginning C for Arduino: Learn C Programming for the Arduino" by Jack Purdum
- "The C Programming Language" by Brian W. Kernighan and Dennis M. Ritchie
2. Textbooks:
- "C Programming: A Modern Approach" by K. N. King
- "C Programming Absolute Beginner's Guide" by Greg Perry and Dean Miller
3. Digital Resources:
- GitHub repositories with C programs for bioinformatics (https://github.com/topics/bioinformatics)

Unit III:
1. Reference Books:
- "Data Structures and Algorithm Analysis in C" by Mark Allen Weiss
- "C Programming Language Success in a Day" by Sam Key
2. Textbooks:
- "Programming in ANSI C" by E Balagurusamy
- "C Programming: A Beginner's Course" by Noel Kalicharan
3. Digital Resources:
- Tutorialspoint C Programming (https://www.tutorialspoint.com/cprogramming/)

UnitIV:
1. Reference Books:
- "SQL For Dummies" by Allen G. Taylor
- "Learning SQL: Generate, Manipulate, and Retrieve Data" by Alan Beaulieu
2. Textbooks:
-"SQL Queries for Mere Mortals: A Hands-On Guide to Data Manipulation in SQL" by John L. Viescas
and Michael J. Hernandez
- "Head First SQL: Your Brain on SQL" by Lynn Beighley
3. Digital Resources:
- w3schools SQL Tutorial (https://www.w3schools.com/sql/)
- SQlLZoo (https://sqlzoo.net/)




Model
Questions:

External Practical Examination:
Section A: Programming Tasks (Unit I & II)
1. Write a C program to calculate the length of a DNA sequence provided as input.
2. Develop a C program to convert a given DNA sequence into its corresponding RNA sequence.
3. Implement a C program to identify whether a given DNA sequence is valid or not.
4. Write a C program to perform pattern matching for a given DNA sequence.
Section B: File Handling and API (Unit 111)
5. Write a C program to handle FASTA file format. Your program should be able to read a FASTA file,
extract sequences, and perform basic operations like counting sequences.
6. Implement a C program to handle APIs related to bioinformatics tasks. Demonstrate usage with any
relevant API.
Section C: Database Operations (Unit IV)
7. Using SQL, create a table named "Genes" with appropriate attributes to store gene-related
information.
8. Write SQL commands to perform the following operations:
a. Insert a new record into the "Genes" table.
b. Update an existing record in the "Genes" table.
c. Delete a record from the "Genes" table based on certain criteria.
d. Retrieve all records from the "Genes" table.

Internal Assessment:
Section A: Programming Tasks (UnitI & II)
1. Develop a C program to find the complement of a given DNA sequence.
2. Write a C program to calculate the GC content of a given DNA sequence.
3. Implement a C program to perform sequence alignment for two given DNA sequences.
4. Develop a C program to generate a random DNA sequence of a specified length.
Section B: File Handling and API (Unit 111)
5. Write a C program to read sequences from a FASTA file and calculate the average length of the
sequences.
6. Implement a C program to access and utilize a bioinformatics API for sequence analysis or database
querying.
Section C: Database Operations (Unit IV)
7. Design a database schema to store information about DNA sequences including sequence ID,
sequence length, and sequence data.
8. Write SQL commands to perform the following operations:
a. Create the database schema designed in question 7.
b. Insert sample data into the database.
c. Retrieve sequences with lengths greater than a specified value.
d. Update the sequence data for a specific sequence ID.

Question Paper template for External Practical

SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI
PRACTICAL EXAMINATION

B.Sc. | (Bioinformatics), SEMESTER — Il (NEP)

Lab/Practical-7

Course Code: 104602 Bioprogramming-I Max Marks: 25

Question No.

Exercise Marks




1 Exercise based on Unit | 5
2 Exercise based on Unit Il 5
3 Exercise based on Unit Il 5
u Exercise based on Unit IV 5
5 Viva Voce 5
Question Paper template for Internal Practical
SANT GADGE BABA AMRAVATI UNIVERSITY, AMRAVATI
PRACTICAL EXAMINATION
B.Sc. I (Bioinformatics), SEMESTER - II (NEP)
Lab/Practical-7 |Course Code: Bioprogramming-I ax Marks: 25
104602
S. No. Assessment Criteria Marks
1 Record/ Assignments 5
2 Attendance 5
3 Participation in Activity/ Field visit 5
4 \Viva Voce 5
5 Students overall performance 5




