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REGULATIONS

B.Sc. Medical Genetics

Courses offered in Allied Health Sciences:
a. Bachelor of Science in Medical Laboratory Technology [B.Sc.(MLT)]
b. Bachelor of Science in Anesthesia & Operation Theatre Technology[B.Sc. (AOTT)]
c. Bachelor of Science in Renal Dialysis Technology [B.Sc.(RDT)]
d. Bachelor of Science in Respiratory Care Technology [B.Sc.(RCT)]
e. Bachelor of Science in Medical Imaging Technology [B.Sc.(MIT)]
f. Bachelor of Science in Cardiac Care Technology [B.Sc.(CCT)]
g. Bachelor of Science in Perfusion Technology [B.Sc.(PT)]
h. Bachelor of Science in Emergency Medicine Technology [B.Sc.(EMT)].
i. Bachelor of Science in Physician Assistant [B.Sc. (PA)]
j. Bachelor of Science in Optometry [B.Sc. (optometry)]
k. Bachelor of Science in Medical Genetics

GOALS
• The programme will nurture the students to pursue their career in the field 

of Medical genetics, Molecular Biology or Molecular Diagnostics
• The programme will expose the students to the basics as well as the 

advanced concepts in the field of genetics
• It will provide the students exposure to the hospital set-up and analyze the 

patient samples to identify the genetic disorder

OBJECTIVES
• To understand the structures and functions of basic components of 

prokaryotic and eukaryotic cells and organelles.
• To be able to describe the chromosomal basis of inheritance and alterations 

in chromosome number or structure.
• To understand the concepts and theories of phenotypes and genotypes and 

inheritance of genetic disorders. 
• To make the candidate aware of the differences and similarities between 

diagnostic, predictive and carrier genetic testing.
• To have a sound knowledge about the principle of diagnostic genetic test 

methods.
• The appreciate the underlying genetic causes for various conditions
• The understand the events and mechanisms in cell division and cell to cell 

communication.
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OUTCOMES
• The student can opt for higher studies like MSc and PhD
• He/She can become an academician, a researcher or work in a molecular 

diagnostic set-up

1. Eligibility for admission
• A candidate seeking admission to the Bachelor of Science Degree in 

Allied Health Sciences [a) to k) above], shall have studied English as 
one of the principal subjects and shall have passed (except for B.Sc.
ImagingTechnology):

• Two-year Pre-University examination or equivalent as recognized by JSS 
Academy of Higher Education and Research, Mysore (JSSAHER) with 
Physics, Chemistry and Biology as principal subjects of study.

OR
• Pre-degree course from a recognized University considered as equivalent by 

JSSAHER, (two years after ten years of schooling) with Physics, Chemistry 
and Biology as principal subjects of study.

OR
• Any equivalent examination recognized by the JSSAHER for the above 

purpose, with Physics, Chemistry and Biology as principal subjects of study.
OR

• Vocational higher secondary education course conducted by Vocational 
Higher Secondary Education, Government of Kerala with five subjects 
including Physics, Chemistry, Biology and English in addition to vocational 
subjects conducted, considered equivalent to ‘plus - two’ [10+2] 
examinations of Government of Karnataka Pre University Course.

OR
• Two years diploma from a recognized Government Board in a subject 

for whichthecandidatedesirestoenrollintherespectiveAlliedHealthSciences 
course and shall have passed ‘plus two’[10+2] with Physics, Chemistry 
and Biology, as principle subjects.

OR
• Three years diploma from a recognized Government Board in a subject 

for whichthecandidatedesirestoenrollintherespectiveAlliedHealthSciences 
course, with Physics, Chemistry and Biology as principal subjects during 
the tenure of the course.

OR
• Senior secondary course with Physics, Chemistry and Biology as principal 

subject of study equivalent to class XII, of open school education system of 
the central government and state government approved institutions.

• In case of B.Sc. Imaging Technology, the candidate shall have passed Pre- 
University or equivalent examination with Physics, Chemistry, Biology and 
Mathematics, as principal subjects of study.
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2. Duration of the course
Duration shall be for a period of six semesters (three years) followed by 12months 
(one year) of internship.

3. Medium of instruction
The medium of instruction and examination shall be English.

4. Attendance
Candidates should have attended at least 80% of the total number of classes 
conducted in an academic year, from the date of commencement of the semester 
to the last working day, as notified by the JSSAHER, in each of the subjects 
prescribed for that year (theory, practicals, and clinical separately) to be eligible to 
appear for the JSSAHER examinations. Candidates lacking prescribed percentage 
of attendance in any subject shall not be eligible to appear for the JSSAHER 
examination in that subject.

5. Internal assessment(IA)
There shall be a minimum of two Internal assessment examinations in theory and 
practical of each core subject spread over evenly in each semester. The average 
marks of the two IA examinations shall be submitted to the JSSAHER atleast15days 
before the commencement of the JSSAHER examination. The JSSAHER shall have 
access to the records of IA examinations. Candidates have to secure 50% marks in 
the IA theory and practical jointly in each subject to become eligible to appear for 
the JSSAHER examination. The marks of the IA examinations must be displayed 
on the notice board of the respective departments within a fortnight from the 
date of IA examination. If a candidate is absent for any of the IA examinations 
due to genuine and satisfactory reasons, such a candidate may be given a re-
examination, within a fortnight.

6. Subject and hours of teaching for theory and practicals
The number of hours of teaching theory and practical, course wise in each semester 
are shown in table I, II, III, IV, V and VI.
There are three compulsory core subjects in each semester. Language, Allied and 
Skill enhancement subjects are mandatory for all courses. Candidates shall select 
one elective subject each in fifth and sixth semester from the list mentioned in the 
table VII.

Table I: Distribution of teaching hours in First Semester subjects
Category  Subject  Theory

Hours
Credits  Practical

Hours
Credit  Total

Hours
 Total
Credits

Core-1 Anatomy 60 4 20 2 80 6
Core-2 Physiology 60 4 20 2 80 6
Core-3 Basic Bio-

chemistry
60 4 20 2 80 6
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Lan-
guage-1

English 30 2 - - 30 2

Lan-
guage-2

Kannada 30 2 - 30 2

 Total
Credits

18+2+2

Table II: Distribution of teaching hours in Second Semester subjects
Category Subject Theory 

Hours
Credits Practical 

Hours
Credit Total 

Hours
Total 
Credits

Core-4 Pathology 60 4 20 2 80 6
Core-5 Microbiology 60 4 20 2 80 6
Core-6 Pharmacology 60 4 20 2 80 6
Allied-1 Introduction 

& Principles 
of Genetics

30 2 - - 30 2

Allied-2 Psychology 30 2 - 30 2
Total 
Credits

18+2+2

Table III: Distribution of teaching hours in Third Semester subjects
Category Subject Theory 

Hours
Credits Practical 

Hours
Credit Total 

Hours
Total 
Credits

Core-7 Organic 
Mechanisms 
in Biology 
(metabolism)

60 4 20 2 80 6

Core-8 Principles of 
Transmission 
genetics

60 4 20 2 80 6

Core-9 Cytogenetics 
and Molecular 
Genetics

60 4 20 2 80 6

Skill 
enhance-
ment-1

Computer 
application

30 2 - - 30 2

Allied-3 Environmental 
sciences

30 2 - 30 2

Total 
Credits

18+2+2

Table IV: Distribution of teaching hours in Fourth Semester subjects
Category Subject Theory 

Hours
Credits Practical 

Hours
Credit Total 

Hours
Total 
Credits

Core-13 Microbial  
Genetics

60 4 20 2 80 6

Core-14 Principles of  
Immunology 

60 4 20 2 80 6
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Core-15 Bioinformatics 
in genomics

60 4 20 2 80 6

Elective 1 30 2 - - 30 2
Allied-5 Ethical,  

Social &  
Legal issues

30 2 - 30 2

Total 
Credits

18+2+2

Table V: Distribution of teaching hours in Fifth Semester subjects
Category Subject Theory 

Hours
Credits Practical 

Hours
Credit Total 

Hours
Total 
Credits

Core-10 Developmental 
genetics

60 4 20 2 80 6

Core-11 Population and 
evolutionary 
genetics

60 4 20 2 80 6

Core-12 Biophysics &  
Instrumentation

60 4 20 2 80 6

Skill 
enhance-
ment-2

Biostatistics & 
Research  
Methodology

30 2 - - 30 2

Allied-4 Constitution of 
India

30 2 - 30 2

Total 
Credits

18+2+2

Table VI: Distribution of teaching hours in Sixth Semester subjects
Category Subject Theory 

Hours
Credits Practical 

Hours
Credit Total 

Hours
Total 
Credits

Core-16 Genetics of 
complex  
diseases

60 4 20 2 80 6

Core-17 Genetics of 
rare diseases 

60 4 20 2 80 6

Core-18 Epigenetics 
in health and 
disease

60 4 20 2 80 6

Elective 2 30 2 - - 30 2
Allied-6 Genetic 

counselling
30 2 - 30 2

Total 
Credits

18+2+2
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Table VIII: Elective subjects
Elective Subjects
Fifth Semester 
•	 Recombinant DNA technology
•	 Proteomics 

Sixth Semester
•	 Model organisms in Genetic and Genomic Research
•	 Reproductive and pediatric genetics 
•	 Pharmacogenetics

Extension Activity
The following extension activities shall be provided for the ability enhancement 
of the candidates, to provide better health care services. The certificate shall be 
provided by the offering departments. The Basic Life Support (BLS) and Advanced 
Cardiac Life Support (ACLS) shall be as per the American Heart Association 
guidelines andcertification.

Extension Activity Courses Semester Offering  
departments

Phlebotomy All courses III Anaesthesiology
Basic life support
*(Optional on pay-
ment basis)

All courses IV Emergency  
medicine

Small Project/data
Analysis/Industrial 
visit

All courses V Concerned  
departments of the 
Course

Advanced cardiac life 
support
*(Optional on pay-
ment basis)

Respiratory Care Tech-
nology, Emergence 
Medicine Technology, 
Anaesthesia and OT 
Technology, Cardiac 
Care

VI Emergency  
medicine

7. End Semester Examination
• JSSAHER examinations: The JSSAHER shall conduct examination for the 

core subjects at the end of each semester. The candidates, who satisfy the 
requirement of attendance and internal assessment, shall be eligible to appear 
for the JSSAHER examination. The head of the institution shall verify the same 
before forwarding the applications to the JSSDU within stipulated time along 
with the prescribed fee.

• Non-JSSAHER Examinations: Examination for Languages, Allied subjects, Skill 
enhancement and Elective subjects shall be conducted by the college and the 
marks obtained shall be submitted to the JSSAHER along with the IA marks of 
the core subjects at least 15 days before the commencement of the JSSAHER 
examination. The marks of non-core subjects shall be incorporated in the marks 
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card issued by the JSSAHER.
• The candidate must have passed all the previous subjects (Core/Language/Skill 

enhancement/Allied/elective), to appear for the sixth semester JSSAHER examination.

8. Scheme of Examination:
Distribution of subjects and marks for each semester theory and practical 
examinations are shown in the Table - VIII, IX, X, XI, XII and XIII.

Table VIII: Distribution of Subjects and marks for First Semester 
theory and practical examination

Category Subjects Theory Practical

Core - 1 Anatomy
IA JSS 

AHER
Non- 
JSS 
AHER

Total IA JSS 
AHER

Non- 
JSS 
AHER

Total

30 70 - 100 10 40 - 50
Core - 2 Physiology 30 70 - 100 10 40 - 50
Core - 3 Basic Bio-

chemistry
30 70 - 100 10 40 - 50

Language-1 English - 50 50 - - - -
Language-2 Kannada - - 50 50 - - - -

Table IX: Distribution of Subjects and marks for Second Semester 
theory and practical examination

Category Subjects Theory Practical
IA JSSA-

HER-E
Non- 
JSSA-
HER-E

Total IA JSSA-
HER-E

Non- 
JSSA-
HER-E

Total

Core - 4 Pathology 30 70 - 100 10 40 - 50
Core - 5 Microbiology 30 70 - 100 10 40 - 50
Core - 6 Pharmacology 30 70 - 100 10 40 - 50
Allied -1 Introduction 

& Principles 
of Genetics

- - 50 50 - - - -

Allied -2 Psychology - - 50 50 - - - -
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Table X: Distribution of Subjects and marks for Third Semester 
theory and practical examination
Category Subjects Theory Practical
Core – 7 Organic 

Mechanisms in 
Biology  
(metabolisms)

IA JSSA-
HER-E

Non- 
JSSA-
HER-E

Total IA JSSA-
HER-E

Non- 
JSSA-
HER-E

Total

30 70 - 100 10 40 - 50

Core – 8 Principles of 
Transmission 
genetics

30 70 - 100 10 40 - 50

Core – 9 Cytogenetics 
and Molecular 
Genetics

30 70 - 100 10 40 - 50

Skill  
Enhancement-1

Computer 
application

- - 50 50 - - - -

Allied-3 Environmental 
Sciences

- - 50 50 - - - -

Table XI: Distribution of Subjects and marks for Fourth Semester 
theory and practical examination
Category Subjects Theory Practical
Core – 10 Developmental 

genetics
Population and 
evolutionary 
genetics

IA JSSA-
HER-E

Non- 
JSSA-
HER-E

Total IA JSS 
AHER-E

Non- 
JSS 
AHER-E

Total

30 70 - 100 10 40 - 50

Core – 11 Biophysics & 
Instrumenta-
tion

30 70 - 100 10 40 - 50

Core – 12 Biostatistics 
& Research 
Methodology

30 70 - 100 10 40 - 50

Skill En-
hance-
men-2

Ethical, social 
and legal 
issues

- - 50 50 - - - -

Allied-4 Constitution of 
India

- - 50 50 - - - -

Table XII: Distribution of Subjects and marks for Fifth Semester 
theory and practical examination
Category Subjects Theory Practical
Core – 13 Microbial 

Genetics
IA JSSA-

HER-E
Non-
JSS 
AHER-E

Total IA JSSA-
HER-E

Non-JS-
SAHER-E

Total

30 70 - 100 10 40 - 50

Core – 14 Principles of 
Immunology

30 70 - 100 10 40 - 50
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Core – 15 Bioinformatics 30 70 - 100 10 40 - 50

Elective 1 - - 50 50 - - - -

Allied-5 Ethical, 
Social 
& Legal 
issues

- - 50 50 - - - -

Table XIII: Distribution of Subjects and marks for Sixth Semester 
theory and practical examination
Category Subjects Theory Practical

IA JSSA-
HER-E

Non- 
JSSA-
HER-E

Total IA JSSA-
HER-E

Non- 
JSSA-
HER-E

Total

Core – 16 Genetics 
of complex 
diseases

30 70 - 100 10 40 - 50

Core – 17 Genetics of 
rare  
diseases  

30 70 - 100 10 40 - 50

Core – 18 Epigenetics 
in health 
and  
disease

30 70 - 100 10 40 - 50

Elective 2 - - 50 50 - - - -
Allied-6 Genetic 

counselling
- - 50 50 - - - -

Question paper pattern for end semester Deemed to be University 
theory examinations (70 marks)
I Long Answers (Answer 2 out of 3) x 10 2 20 =
II Short Essay (Answer 7 out of 9) x 5 7 35 =
III Answer (Answer all 5) x 3 5 15 =

=  Total marks 70

Question paper pattern for end semester Non-Deemed to be 
University theory examinations (50 marks)
I Long Answers (Answer 1 out of 3) 1 x 10 = 10
II Short Essay (Answer 5 out of 7) 5 x 5 = 25
III Answer (Answer all 5) 5 x 3 = 15

Total = 50 marks
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9. Examiners
• Appointment of Examiners Examiners shall be appointed by the JSSAHER 

to conduct the end semester JSSAHER examinations, from the panel of 
examiners approved by the Board of Studies. For Practical examinations, 
there shall be two internal examiners. Theory paper shall be valued by 
both the examiners.

• Qualification and Experience of Examiners For question paper setting and 
external examiner: Post graduation in the respective field with five years 
of teaching experience. For Internal examiners: Postgraduation in the 
respective field with three years of teaching experience.

10. Criteria for pass
Core Subjects: Candidates are declared to have passed in a subject, if they secure 
50% of marks in JSSAHER examination and internal assessment added together. 
Theory&practicalshallbeconsideredasseparatesubjects.Ifacandidatepassesin 
practical examination but fails in theory paper, such candidate is exempted from 
reappearing for practical but shall have to appear in the subsequent examination 
for the theory paper in which the candidate has failed OR vice versa.
Language papers, allied papers, skill enhancement and elective papers:
The minimum prescribed marks for a pass shall be 35% of the maximum marks 
prescribed for a subject.

11. Grading of performances
Letter grades and grade points allocations
Based on the performances, each student shall be awarded a final letter grade at 
the end of the semester for each course. The letter grades and their corresponding 
grade points are given in Table - XIV.

Table - XIV: Letter grades and grade points equivalent to percentage 
of marks and performances

 Percentage of Marks
obtained

Letter Grade Grade Point Performance

100 – 90.00 O 10 Outstanding
 89.99 – 80.00 A 9 Excellent
 79.99 – 70.00 B 8 Good
69.99 – 60.00 C 7 Fair
59.99 – 50.00 D 6 Satisfactory
49.99 – 40.00 E 5 Average
Less than 40 F 0 Fail
Absent AB 0 Fail

A candidate who remains absent for any end semester examination shall be 
assigned a letter grade of AB and a corresponding grade point of zero. He/she 
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should reappear for the said evaluation/examination in due course.

a. The Semester Grade Point Average (SGPA)
The performance of a student in a semester is indicated by a number called 
‘SemesterGradePointAverage’(SGPA).TheSGPAistheweightedaverageofthe grade 
points obtained in all the courses by the student during the semester. For example, 
if a student takes five courses (Theory/Practical) in a semester with credits C1, C2, 
C3, C4 and C5 and the student’s grade points in these courses are G1, G2, G3, G4 
and G5, respectively, and then students’ SGPA is equal to:

C1G1 + C2G2 + C3G3 + C4G4+ C5G5
SGPA=--------------------------------------------------

C1 + C2 + C3 + C4+ C5
The SGPA is calculated to two decimal points. It should be noted that, the SGPA 
for any semester shall take into consideration the F and ABS grade awarded in that 
semester. For example, if a learner has a F or ABS grade in course 4, the SGPA 
shall then be computed as:

C1G1 + C2G2 + C3G3 + C4* ZERO + C5G5
SGPA=----------------------------------------------------------

C1  + C2  + C3  + C4+ C5

b. Cumulative Grade Point Average (CGPA)
The CGPA is calculated with the SGPA of all the VIII semesters to two decimal points 
and is indicated in final grade report card/final transcript showing the grades of all 
VIII semesters and their courses. The CGPA shall reflect the failed status in case 
of F grade(s), till the course(s) is/are passed. When the course(s) is/are passed by 
obtaining a pass grade on subsequent examination(s) the CGPA shall only reflect 
the new grade and not the fail grades earned earlier. The CGPA is calculated as:

C1S1 + C2S2 + C3S3 + C4S4+ C5S5+ C6S6+ C7S7+ C8S8
CGPA =-------------------------------------------------------------------------

C1 + C2 + C3 + C4+ C5+ C6+ C7+ C8

where C1, C2, C3,…. is the total number of credits for semester I,II,III,…. and S1, 
S2, S3,….is the SGPA of semester I,II,III,…. .

12. Declaration of class
The class shall be awarded on the basis of CGPA as follows:
First Class with Distinction = CGPA of 7.50 and above 
First Class    = CGPA of 6.00 to7.49
Second Class   = CGPA of 5.00 to5.99
Pass Class    = CGPA of 4.00 to4.99
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13. Carryover
A candidate should pass all the subjects (core/language/skill enhancement/ allied/
elective) of first semester, to enter into the third semester. Similarly, second semester 
subjects should be cleared before entering fourth semester and third semester 
subjects should be cleared before entering fifth semester. However, the candidate 
must have passed all the previous subjects (core/language/skill enhancement/ allied/
elective) to appear for the sixth semester Deemed to be University examination.

14. Internship
Twelve months (one year) internship shall be mandatory after successful completion 
of sixth semester examination. The ‘Internship Completion Certificate’ shall be 
issued by the college and copy of same is submitted to the JSSAHER.

15. Award of Ranks/Medals
Ranks and Medals shall be awarded on the basis of final CGPA. However, candidates who 
fail in one or more subject during the course shall not be eligible for award of ranks.

16. Award of degree
A candidate who has passed in all the subjects (core/language/allied/skill 
enhancement/elective papers) of all the semesters and has successfully completed 
the internship shall be eligible for award of degree.

17. Revaluation and Re-totaling of answer papers
There is no provision for revaluation of the answer papers in any examination. 
However, the candidates can apply for re-totaling by paying prescribed fee.

18. Maximum duration for completion of course
A candidate shall complete the course within six years from date of admission, 
failing, which candidate shall re-register for the course.
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I Semester

Core-1 Anatomy

Objectives:
At the end of the course the student Should be able to:

• Describe the structure, composition and functions of the organ systems of 
human body.

• Describe how the organs systems function and interrelate.
• Learn basic technical terminology and language associated with anatomy.

Learning Objectives: Skills
• Use the process of prosecution to investigate anatomical structure.
• Use the microscope to learn anatomical or histological structure.
• Learn how to study, interpret and care for anatomical specimens.

Theory:

UNIT I:   12hrs
• Organization of the Human Body           
• Introduction to the human body Definition and subdivisions of anatomy 

Anatomical position and terminology
• Cell - Definition of a cell, shapes and sizes of cells

Parts of a cell - cell membranes, cytoplasm, sub cellular organelles.
Cell Division - Definition and main events in different stages of mitosis 
and meiosis.

• Tissues - Tissues of the body
Definition and types of tissues
Characteristics, functions and locations of different types of tissues
Epithelial tissue - definition, classification with examples
Glands- classification with examples

UNIT II:

Locomotion and Support            12hrs
1. Cartilage-Types with examples
2. Skeletal system

• Skeleton - Definition, axial and appendicular skeleton with names and 
number of bones, Types of bones. Marking of bones. Functions of bones. 

• Development (types and ossification) and growth of bone. Name, location 
and general features of the bones of the body.

• Joints - Definition and types of joints with examples. Axes and kind of movements 
possible. Name, location, type, bones forming, ligaments, movements possible 
and the muscles producing such movements of the joints of the body.
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3. Muscular system
Parts of the Skeletal muscle. Definition of origin and insertion. Classification of 
muscular tissue. Compartment muscles of upper limb, lower limb, sternocleidomastoid

UNIT III:

Maintenance of the Human Body         12hrs
1. Cardio-vascular system

Types and general structure of blood vessels. Structure and types of arteries 
andveins. Structure of capillaries. Shape, size, location, coverings, external and 
internal features of heart. Structure of heart wall. Conducting system and blood 
supply of the heart. The systemic arteries and veins. Name, location, branches 
and main- distribution of major arteries and veins.

2. Lymphatic system
Lymph, lymphatic vessels, name, location and features of the lymphoid organs.

3. Respiratory system
Names of organs of respiration, Location and features of nose, pharynx, larynx, 
trachea, bronchi, lungs and pleura.

4. Digestive system
Namesoforgansofdigestion.Locationandfeaturesofmouth,pharynx,esophagus, 
stomach, small and large intestines. Location and features of salivary glands, 
pancreas, liver and gallbladder

UNIT IV:
1. Urinary system and Reproductive system                     12hrs 

Names of urinary organs, location and features of kidney, ureter, urinary bladder 
and urethra.
Names of male and female organs of reproduction. Location and features of 
scrotum, testis, epididymis, vas deferens, seminal vesicle, ejaculatory duct, 
prostate gland, penis and spermatic cord.
Location and features of uterus & its supports, uterine tube, ovary & mammary gland.

2. Development
Gametes, period of gestation, gametogenesis, structure of sperm and ovum, 
growth of ovarian follicles, events of 1st, 2nd and 3rd weeks of development, 
folding of embryo. Derivatives of germlayers, placenta

UNIT V:
Control Systems of the Body           12hrs
1. Nervous system

Sub-divisions of the nervous system
Brain - Sub-divisions, location external features and internal structure of medulla 
oblongata, pons, mid-brain, cerebellum and cerebrum.
Spinal cord - Location, extent, spinal segments, external features and internal structure.
Location and features of thalamus and hypothalamus.
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Locations and subdivisions of basal ganglia. Meninges and spaces around them. 
Name and location of ventricles of brain and circulation of cerebrospinal fluid.
Blood supply of the brain and spinal cord. Cranial nerves

2. Sense organs
Location and features of the nose, tongue, eye, ear and skin

3. Endocrine system
Names of the endocrine glands. Location and features of pituitary, thyroid, 
parathyroid, suprarenal, pancreas, ovaries and testes. Names of hormones 
produced by each gland.

Practical:
1. Demonstration of parts of microscope and its uses
2. Demonstration of skeleton and joint
3. Demonstration of deltoid and gluteus maximus, Cubital fossa
4. Demonstration of heart and its blood supply, demonstration of major arteries of 

upperlimbandlowerlimb,histologyofcardiacmuscleandhistologyofvessels
5. Demonstrationoflocationandpartsoflungs,histologyoftracheaandlungs
6. Demonstration of location of stomach, small and large intestines. Location and 

features of pancreas, liver and gallbladder
7. Demonstration of location and features of kidney, ureter, urinary bladder and 

urethra. Histology of urinary system except urethra
8. Demonstration of location of male and female reproductive organs
9. Demonstration of brain and spinal cord
10. Histology of cornea and retina

Practical Examination Pattern      40Marks
1. GrossAnatomy-Discussionofanyonespecimen-10Marks

Discussion of specimens of Cardiovascular system, Respiratory System, 
Gastrointestinal system, Urinary system, Reproductive system

2. Spotters - Cardiovascular system, Respiratory System, Gastrointestinal 
system, Urinarysystem,Reproductivesystem-10x2=20Marks

3. Histologydiscussionofanyonedemonstratedslide-10Marks

Recommended books:
1. RossandWilson: Anatomy and Physiology in Health and illness
2. Understanding Human Anatomy and Physiology, WilliamDavis(p) MCGrawHill
3. Essentials of Human Embryology. Bhatnagar, Orient Blackswan Pvt.Ltd.
4. AnatomyforB.ScNursingbyRenuChauhan.Arichalpublishingcompany2012
5. Handbook of Anatomy BD Chaurasia
6. Basics in Human Anatomy for B.Sc. Paramedical Courses 1st edition 2008 

Jaypee Publishers

Reference books:
1. BDChaurasia:RegionalAnatomy.VolI,II,III6thedition
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I Semester

Core- 2 Physiology

Objectives
At the end of the semester students should be able to describe
1. Blood cell counts
2. Nerve and muscle functions
3. Cardiac functions
4. Pulmonary functions
5. Renal functions
6. The actions of various hormones
7. Functions of Central nervous system and special senses

Contents:
Theory UNIT -I
General physiology and Blood                 12 Hrs
General Physiology (2 Hrs)

• Organization of the cell and its function, homeostasis
• Transport across cell membrane
• Membrane Potentials- Resting Membrane Potential & Action Potential
• Body Fluid Compartments- Normal Values

Blood (10 Hrs)
• Introduction: composition and function of blood.
• Red blood cells: erythropoiesis, stages of differentiation, function, count, 

physiological variation.
• Structure, function, concentration, physiological variation, methods of 

estimation of haemoglobin.
• White blood cells: production, function, count.
• Platelets: origin, normal count, morphology & functions.
• Plasmaproteins: types, functions
• Haemostasis: definition, normal haemostasis, clotting factors, mechanism 

of clotting, disorders of clotting - Blood groups: ABO system, Rh system. 
Blood grouping & typing, cross matching. Rh system: Rh factor, Rh 
incompatibility. 

• Blood transfusion: indication. transfusion reactions.
• Anticoagulants: classification, examples and uses. Anaemias: morphological 

and etiological classification,-Bloodindices:CI,MCH, MCV,MCHC.
• Erythrocyte sedimentation rate (ESR) and packed cell volume,normalvalues.

UNIT -II
Digestive system & Respiratory system   12hrs  
Digestive System (4Hrs)
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• Physiological anatomy of gastrointestinal tract,functions of digestive 
system.

• Salivary glands: structure and functions, deglutition: stages and regulation.
• Stomach: structure and functions. Gastric secretion: composition function 

regulation of gastric juice secretion.
• Pancreas: structure, function, composition of pancreatic juice
• Functions of liver. Bile secretion, composition, function. Jaundice: types.
• Functions of gallbladder.
• Small intestine: functions, digestion, absorption, movements.
• Large intestine: functions, movements defecation

Respiratory system (8 Hrs)
• Functions of respiratory system, physiological anatomy of respiratory 

system, respiratory tract, respiratory muscles.
• Mechanism of normal and rigorous respiration, forces opposing and favoring 

expansion of the lungs. Intrapulmonary & intrapleural pressure.
• Surface tension, recoil tendency of the thoracic cage and lungs.
• Transport of respiratory gases: transport of oxygen & carbondioxide, oxy 

haemoglobin dissociation curve, factors affecting it.
• Lung volumes and capacities- normalvalues
• Regulation of respiration: mechanisms of regulation, nervous and chemical 

regulation, respiratory centre.
• Applied physiology: hypoxia, cyanosis, dyspnoea, apnoea.

UNIT -III
Cardiovascular and Endocrine system 12hrs 
Cardiovascular system (7Hrs)

• Heart: Physiological Anatomy, Nerve supply.
• Properties of cardiac muscle, cardiac cycle:
• Conducting System of Heart, Origin and Spread of Cardiac Impulse
• Electrocardiogram(ECG) waves and normal duration. Recording
• Cardiac Cycle: Phases  and Volume Changes
• Normal heart sounds, areas of auscultation. Pulse: jugular, radialpulse,
• Cardiac output: definitions of stroke volume, cardiac index, factors Affecting 

It. measurement of Cardiac output.
• General principles of circulation
• Blood pressure: definition, normal value, clinical measurement of blood 

pressure, hypotension, hypertension. Factors affecting it and regulation
• Physiological variations & regulation of heart rate.
• Coronary circulation.
• Shock
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Endocrine System                                                                                        5 hrs
• Classification of endocrine glands & Definition of hormone.
• Pituitary hormones: anterior and posterior pituitary hormones, secretion, 

functions
• Thyroid gland: physiological anatomy, hormone secreted, physiological 

function, regulation, secretion, disorders (hypo and hypersecretion of 
hormone).

• Adrenal cortex: physiological anatomy. cortical hormones, functions and 
regulation.

• Adrenal medulla: hormones, regulation and secretion. Functions of 
adrenaline and noradrenaline.

• Hormones of pancreas. Insulin secretion, regulation, function and action. 
Diabetes mellitus: regulation of blood glucose level.

• Parathyroid gland: function, action, regulation of secretion of parathyroid 
hormone. Calcitonin

UNIT -IV
Excretory system and Reproductive system                                            12hrs 
Excretory System (8Hrs)

• Functional anatomy of kidney
• Juxtaglomerular apparatus: structure and function.
• Glomerular filtration
• Tubular function (reabsorption and secretion)
• Micturition, innervations of bladder, cystometrogram.
• Artificial kidney, renal function tests, Skin and body temperature

Reproductive system (4Hrs)
• Male reproductive system: functions of testes, spermatogenesis: Endocrine 

functions of testes.
• Female reproductive system: oestrogen, progesteron, menstrual 

cycle:ovulation, physiological changes during pregnancy, pregnancy tests.
• Lactation: composition of milk, factors controlling lactation.

UNIT -V
Muscle nerve physiology, Nervous system and Special senses          12hrs
Muscle nerve physiology                                                                    3hrs

• Classification and properties of neuron and neuroglia. Classification of nerve 
fibers

• Classification of muscle, structure of skeletal muscle,
• Neuromuscular junction. Transmission across nmj
• Excitation contraction coupling. Muscle tone, fatigue, rigormortis
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Nervous system                                                                                             5Hrs
• Organisation of nervous system
• Synapse: structure, types, properties.
• Receptors: definition, classification ,properties. Sensations-pain
• Organization Spinalcord. Ascendingtracts, descendingtracts.
• Reflex: definition reflex arc, clinical classification of reflexes: Babinski’s 

sign.
• Hypothalamus-functions
• Cerebral cortex lobes -functions,
• Cerebellum-functions
• Basal ganglia functions.
• Cerebro Spinal Fluid(CSF):formation, circulation & reabsorption. 

composition and functions. Lumbar puncture.
• AutonomicNervousSystem:Sympatheticandparasympatheticdistribution

Special senses                                                                                           4hrs
• Vision: structure of eye, function of different parts. Structure of retina. 

visual pathway, errors of refraction
• Hearing: structure and functions of ear.
• Taste:taste buds and taste pathway.
• Olfaction:receptors, pathway.

Practicals                                                                                                    20 hrs
• Haemoglobinometry.
• Haemocytometry
• Total leucocyte count.
• Total Red blood cell count.
• Determination of blood groups.
• Differential WBC count.
• Determination of clotting time, bleeding time.
• Erythrocyte sedimentation rate (ESR). Determination of packed cell Volume, 

Calculation of Blood indices: CI,MCH,MCV,MCHC.
• Blood pressure recording.
• Spirometery, Artificial Respiration

Practical Examination: 40 Marks
• Estimation of Hemoglobin. -10 marks
• DeterminationofBloodGroups.-10marks
• DeterminationofBleedingandClottingtime.-10marks
• Spotters - Haemocytometer, (Identification of cells) Differential Count, 

Sphygmomanometer,Spirometer.-10marks
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Recommend Books
1. A.K.Jain, Human Physiology and Biochemistry for physical therapy and 

occupational Therapy, 1st edition Aryapublication.
2. Dr. Venkatesh D. and Dr. Sudhakar H.S. Basic of medical physiology, 2nd edition, 

Wolter-Kluwerpublication.
3. Chaudhari (Sujith K) Concise Medical Physiology 6th Ed. New Central Book.

Reference Books
1. A.K.Jain, Text book of Physiology for medical students, 4th edition Arya 

publiction.
2. Guyton (Arthur) Text Book of Physiology.11th Ed. Prismpublishers.
3. Ganong (William F) Review of Medical Physiology. 23rd Ed.Appleton.
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I Semester

Core- 3- Basic Biochemistry

Learning Objectives: 
1. To understand the fundamental biochemical principles, such as the structure 

and function of biomolecules
2. To understand the basic concepts of enzymes, vitamins and minerals 

UNIT-I                12hrs
• Chemistry of Cell & Chemistry of Carbohydrates, Proteins, Lipids 

&Nucleotides-
• Cell- Structure & Function of Cell Membrane, Subcellular Organelles and 

their Functions.
• Carbohydrates- Definition, Classification & Biological importance of 

carbohydrates, Derivatives of Monosaccharides.
• Proteins-Definition&Classificationofaminoacids&Proteins,Biologicallyimport

ant peptides Plasma proteins, Immunoglobulins.
• Lipids- Definition, Classification & Biological importance and Functions 

of Lipids. Structure and functions of Cholesterol, types and functions of 
Lipoproteins.

• Nucleotides- Structure and Functions of DNA & RNA.Biologically important 
nucleotides.

UNIT-II               12hrs
Enzymes & Acid base balance

• Enzymes-DefinitionandClassification.Factorsaffectingenzymeactivity. 
Coenzymes and Cofactors. Enzyme inhibition &Regulation of enzyme 
activity

• Acid Base balance- Acids, Bases & Body Buffers, Regulation of pH, Acid 
base disorders.

UNIT-III               12hrs
Vitamins & Minerals

• Vitamins- Classification, Sources, RDA, Functions (in brief), deficiency 
manifestations and hypervitaminosis.

• Minerals- Classification, Sources, RDA, Functions(inBrief), deficiency 
manifestations of the following: calcium, phosphorous, iron, copper, iodine, 
zinc, fluoride, magnesium, selenium, sodium, potassium and chloride.

UNIT-IV               12hrs
Nutrition, Blood chemistry & Urine Chemistry

• Nutrition- Nutrients, Calorific value of food, BMR, SDA, respiratory 
quotient and its applications, Balanceddietbasedonage, sexandactivity, 
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biologicalvalueofproteins, nitrogenbalance, Proteinenergymalnutrition, 
Totalparenteralnutrition, dietaryfibers.

• Blood chemistry- Biochemical components & their reference ranges in 
normal & diseased states.

• Urine chemistry- Biochemical components & their reference ranges in 
normal & diseased states

UNIT-V                         12hrs
Clinical Biochemistry

• Specimen Collection-Blood, Urine and Body fluids. Preanalytical, analytical 
and postanalytical errors

• Clinical Biochemistry- Parameters to diagnose Diabetes & Cardiovascular 
diseases.

• Diagnostic enzymology, Assessment of arterial Blood gas status and 
electrolyte balance, Point of Care Testing. Renal Function tests (in brief), 
Liver function tests (in brief), Biomedical Waste Management.

Practicals
1. General Reactions of Carbohydrates.
2. Color reactions of Proteins.
3. Reactions of Non-Protein nitrogenous substances.
4. Demonstration of pH meter, Colorimeter andspectrophotometer.
5. Demonstration of Chromatography and Electrophoresis.

Practical Examination
1. Identification of Substance of physiological importance - 10 Marks
2. Color reactions of Proteins - 10 Marks
3. Spotters - 10 Marks
4. Charts on Clinical biochemistry - 10 Marks

Recommended books Recent edition
1. Textbook of Biochemistry -D.M.Vasudevan
2. Biochemistry - Pankaja Naik
3. Clinical Biochemistry - Principles and Practice - Praful. B. Godkar
4. Textbook of Biochemistry - Chatterjea andShinde
5. Textbook of Clinical Chemistry - Norbert WTeitz

Reference Books Recent Edition
1. Harpers Biochemistry
2. Clinical Biochemistry-Michael L. Bishop
3. Textbook of Biochemistry-RafiM.D
4. Lippincott’s Illustrated review of Biochemistry
5. Practical Clinical Biochemistry-HaroldVarley
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I Semester

Language-1 English

UNIT I
Introduction
a. Study Techniques – Reading Comprehension

Exercises on reading passages and answering questions based on the passage.
b. Organization of Effective Note Taking Why good note-taking is important

Effective note-taking is an important practice to master at university.You have a 
lot of new knowledge and you need to develop reliable mechanisms for recording 
and retrieving it when necessary. But note-taking is also a learning process in 
itself, helping you to process and understand the information you receive.

c. Use of the Dictionary
Tips on how to use the dictionary

1. Choose the right dictionary.
2. Read the introduction.
3. Learn the abbreviations.
4. Learn the guide to pronunciation.
5. Looking Up a Word

a. Find the section of the dictionary with first letter of your word.
b. Read the guide words.
c. Scan down the page for your word.
d. Read the definition.

6. Online dictionaries
7. Research various facts.
8. Thesaurus
It is a dictionary of synonyms and antonyms, such as the online Thesaurus.com. 
Enlargement of Vocabulary
Roots: A to G Effective Diction
Foreign Expressions - meaning and pronunciation

UNIT -II
Applied Grammar
a. Correct Usage

The Eight Parts of Speech
1. Noun
2. Pronoun
3. Adjective
4. Verb
5. Adverb
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6. Preposition
7. Conjunction
8. Interjection

b. The Structure of Sentences 
What is a sentence?
What are clauses? 
What are phrases? 

Types of sentences:
1. Simple sentences
2. Compound sentences
3. Complex sentences

c. The Structure of Paragraphs
1. What is a Paragraph?

Paragraphs are comprised of sentences, but not random sentences. A paragraph 
is a group of sentences organized around a central topic.

2. The Secrets to Good Paragraph 
Writing: Four Essential Elements The four elements essential to good paragraph 
writing are: unity, order, coherence, and completeness.

3. Paragraph Structure
A paragraph consists of 3 main structures:
1. Claim
2. Evidence
3. Analysis

d. Enlargements of Vocabulary Roots: H to M

UNIT III
Written Composition

a. Precise writing and Summarizing
1. Definition of precise:

A precise or summary is an encapsulation of someone’s writing or ideas. 
Technically it should be one - third the length of the actual passage given.

2. Definition of summary:
Summariesmaynotalwaysfollowadirectlinethroughwhatthey’resummarizing-if 
you want to summarize someone else’s ideas in a few sentences, it might make more 
senseifyoubeginwiththeirconclusion,andworkbacktotheargumentstheyuseto 
develop that conclusion.

Guidelines to follow while writing a summary are:
1. Divide…and conquer.
2. Read.



27

3. Reread.
4. One sentence at a time.
5. Write a thesis statement.
6. Check for accuracy.
7. Revise.

b. Writing of a Bibliography
I. What is a bibliography?

A bibliography is an alphabetical list of all materials consulted in the preparation 
of your assignment.

II. What is an annotated bibliography?
Anannotatedbibliographyisanalphabeticallistofbooksorarticlesforwhich you have 
added explan at oryorcritical notes.

III. Why you must do a bibliography?
a. To acknowledge and give credit to sources of words, ideas, diagrams, 
illustrations and quotations borrowed, or any materials summarized or 
paraphrased.
b. To show that you are respectfully borrowing other people’s ideas, not stealing 
them,i.e.to prove that you are not plagiarizing.

IV. What must be included in a bibliography?
• author
• title
• place of publication
• publisher
• date of publication
• page number(s) (for articles from magazines, journals, periodicals, 

newspapers, encyclopedias, or in anthologies).

V. Writing a bibliography in MLA style

1. Standard Format for a Book:
Author. Title: Subtitle. City or Town: Publisher, Year of Publication.
Ifabookhasnoauthororeditorstated,begin with the title.Ifthecityortownisnot 
commonlyknown,addtheabbreviationfortheStateorProvince.

2. StandardFormatforaMagazine,Periodical,Journal,orNewspaperArticle: 
Author. “Title: Subtitle of Article.” Title of Magazine, Journal, or 
NewspaperDay,Month,YearofPublication:PageNumber(s).
c. Enlargement of Vocabulary Roots - N to S
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UNIT IV:
Reading and Comprehension
a. Review of selected materials and express oneself in one’s words Seminar for 

students on powerpoint presentation and book review.
b. Enlargement of Vocabulary Roots - T toZ

UNIT V:
The study of Varioius forms of Composition
a. Paragraph

Exercises for students on short paragraph topics.
b. Essay

How to Write an Essay
The writing of an essay has three stages:

1. Essay writing
2. Close reading
3. Research
c.  Letter

Mechanics of writing formal and business letters. Exercises on writing letters 
for students.

d. Summary
Writing reports: project report, magazine article and reporting in newspapers 
on sporting events.

e. Practice in Writing
Exercises and assignments on report writing for students.

UNIT VI:
Verbal Communication
a) Discussions and Summarization 
Tips on taking minutes of a meeting
Why Meeting Minutes Matter
Meeting minutes are important. They capture the essential information of a 
meeting - decisions and assigned actions. The following instructions will help you 
take useful and concise meeting minutes.

Before the Meeting
If you are recording the minutes, make sure you aren’t a major participant in the 
meeting. You can’t perform both tasks well.
Create a template for recording our meeting minutes and make sure you leave 
some blank space to record your notes.
Decide how youwanttorecordyournotes.Ifyouaren’tcomfortablerelyingonyour 
penandnotepad,try using a tape recorderor, if you’re a fast typist, take a laptop to 
the meeting.
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During the Meeting
As people enter the room, check off their names on your attendee list. Ask the 
meetingleadtointroduceyoutomeetingattendeesyouaren’tfamiliarwith.This will be 
helpfull when you are recording assigned tasks or decisions.

After the Meeting
Review the notes and add additional comments or clarify what you didn’t understand 
right after the meeting.

a. Debates
Group Discussions:

• Do’s in a group discussion:
• Be confident. Introduce yourself with warm smile and get into topic soon.
• Have eye contact with all group members
• Learn to listen.
• Be polite.
• Be a good team player. Move with all group members and help them when 

needed.
• 

2. Don’ts in a group discussion:
• Don’t be harsh when you are interrupted.
• Don’t interrupt the other person
• Don’t try to push your ideas on others.
• Don’t argue. Everyone is free to express their ideas.

c. Oral Reports
An oral report is a presentation, usually done for a student’s teacher and classmates, 
though it can also be done for a larger segment of the school community, for 
parents, or for a more open group, depending on the circumstances.Forexample,at 
a sciencefair, a student might present areport on his or her project periodically for 
the class, for other visitors who pass by, and for judges.

d. Use in Teaching Writing of dialogues
Originating from dialogos, the Greek word for conversation, the term dialogue 
refers to a verbal conversation between two or more people.
When writing dialogues, it is important to adhere to specific grammar rules.The 
followingpointsneedtoberememberedwhilewritingdialoguesforroleplay.

1. Quotation Marks
2. Periods
3. Question Marks
4. Commas
5. Capitalization and Paragraphs
6. How Dialogue Enhances Writing
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Dialogue reveals information about the speaker(s) within a written work. Dialogue 
also enhances the story line and plot.

1. Exposes Character Traits
Through indirect characterization, dialogue reveals details about a character by 
what they say, how they say it, and perhaps what they choose not to say.

2. Unveils Mood/Emotions
A character’s word choice, description of tone, and choice of language reveal 
the inner state of the character without directly “telling” the audience. Showing 
instead of telling creates a deeper understanding of the character through the 
eyes of the reader or audience.

3. Reveals Motivation/Influences
Dialogue can illuminate a character’s internal motivation or desires.

4. Establishes Relationships
Seeing how a character addresses and responds to other characters shows the 
type of relationships that they form and where their relationships currentlystand. 
Dialogue can demonstrate how relationships change throughout the course of 
the story. It can show how a character changes or responds to various situations.
Exercises for students on preparing a dialogue exchange between two people

1. On the street (with a vegetable vendor)
2. At college with a lecturer (regarding admissions)
3. In a bank with the manager (for opening a bank account)
4. Telephone conversation with a hotel receptionist (make room reservations)
5. Telephone conversation (taking an appointment with thedentist/doctor)
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I Semester

Language 2- Kannada

PÀ£ÀßqÀ : MAzÀÄ

¥ÀoÀå PÀæªÀÄzÀ gÀÆ¥ÀgÉÃSÉ

¸ÁÜ£À : ©.J¸ï¹ (C¯ÉÊqï ºÉ¯ïÛ ¸ÉÊ£ïì PÉÆÃ¸ïð) ªÉÆzÀ® ªÀµÀð

¸ÀªÀÄAiÀÄ : 25 WÀAmÉUÀ¼ÀÄ  (E¥ÀàvÉÊzÀÄ WÀAmÉUÀ¼ÀÄ)

¥ÀoÀå PÀæªÀÄzÀ «ªÀgÀuÉ : «zÁåyð / «zÁåyð¤AiÀÄgÀÄ ¢£À ¤vÀå ¸ÀA¥ÀQð¸À§ºÀÄzÁzÀ 

  d£À¸ÁªÀiÁ£ÀågÉÆqÀ£É ±ÀÄ±ÀÆæµÉUÉ ¸ÀA§A¢ü¹zÀAvÉ PÀ£ÀßqÀzÀ°è ¸ÀA¨sÁµÀuÉ 

  ªÀiÁqÀ®Ä ºÁUÀÆ w¼ÀÄªÀ½PÉ ¤ÃqÀ®Ä ¸ÀºÀPÁgÀªÁUÀÄªÀAvÉ 

  ¥ÀoÀåPÀæªÀÄzÀ ªÀiÁzÀjAiÀÄ£ÀÄß C¼ÀªÀr¸ÀÄªÀÅzÀÄ.

GzÉÝÃ±À : 1) ¢£À §¼ÀPÉAiÀÄ ªÀåªÀºÁgÀzÀ°è ±ÀÄ±ÀÆæµÀuÉUÉÉ ¸ÀA§AzsÀ¥ÀlÖAvÉ PÀ£ÀßqÀ 

  ¨sÁµÉUÉ C¼ÀªÀrPÉ. 

  2) PÀ£ÀßqÉÃvÀgÀjUÉ PÀ£ÀßqÀ ¨sÁµÉAiÀÄ ¥ÀjZÀAiÀÄ ªÀiÁrPÉÆqÀÄªÀÅzÀÄ.

  ¥ÀoÀå PÀæªÀÄzÀ «ªÀgÀuÉ

WÀlPÀ MAzÀÄ : 1) CPÀëgÀªÀiÁ¯É, ¸ÀégÀUÀ¼ÀÄ, ªÀåAd£ÀUÀ¼ÀÄ.

  2) ¥ÀzÀ, ¥ÀzÀ¥ÉÆAd, ªÁPÀågÀZÀ£É, ¥ÀvÀæ¯ÉÃR£À, ¥Àæ§AzsÀgÀZÀ£É.

WÀlPÀ JgÀqÀÄ : ±ÀÄ±ÀÆæµÀuÁ ¥ÀzÀUÀ¼ÀÄ 

  (EAVèµï¤AzÀ PÀ£ÀßqÀPÉÌ ±ÀÄ±ÀÆæµÀ ¸ÁªÀiÁ£Àå §¼ÀPÉUÉ ¸ÀA§AzsÀ¥ÀlÖAvÉ).

WÀlPÀ ªÀÄÆgÀÄ : gÉÆÃV ºÁUÀÆ ±ÀÄ±ÀÆæµÀPÀgÀ ªÀÄzsÉå ¸ÁªÀiÁ£ÀåªÁV £ÀqÉAiÀÄÄªÀ ¸ÀA¨sÁµÀuÉ;

  1) ¥Àæ±ÉßUÀ½UÉ ¸À®ºÉ PÉÆqÀÄªÀ ªÁPÀåUÀ¼ÀÄ.

  2) ªÉÊzÀågÉÆA¢UÉ ºÁUÀÆ EvÀgÉ ¸ÀºÀZÀgÀgÉÆA¢UÉ ªÀåªÀºÀj¸À®Ä, ¸ÀA¨sÁµÀuÉ  

  £ÀqÉ¸À®Ä ¨ÉÃPÁzÀ ªÁPÀåUÀ¼ÀÄ.

CzsÀåAiÀÄ£ÀPÉÌ ²¥sÁgÀ¸ÀÄì ªÀiÁqÀ¯ÁVgÀÄªÀ UÀæAxÀUÀ¼ÀÄ

1. PÀ£ÀßqÀ ªÁåPÀgÀt (8, 9 ªÀÄvÀÄÛ 10£ÉÃ vÀgÀUÀwUÀ½UÉ PÀ£ÁðlPÀ ¸ÀPÁðgÀ, ¥ÀoÀå¥ÀÄ¸ÀÛPÀUÀ¼À E¯ÁSÉ)

2. ªÀåªÀºÁjPÀ PÀ£ÀßqÀ : JZÉÑ¸ÉÌ

3. ¥ÀvÀæ ¯ÉÃR£À : PÀ£ÀßqÀ ¸Á»vÀå ¥ÀjµÀvÀÄÛ

4. ¯ÉÃR£ÀPÀ¯É : J£ï ¥ÀæºÁèzÀ gÁªï

5. DgÉÆÃUÀå ªÀÄvÀÄÛ EvÀgÉ ¥Àæ§AzsÀUÀ¼ÀÄ  : qÁ|| ¦ J¸ï ±ÀAPÀgï

6. ªÉÊzÀå ¥ÀzÀUÀ¼À ºÀÄlÄÖ gÀZÀ£É : qÁ|| r J¸ï ²ªÀ¥Àà
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II Semester

Core 4-General Pathology

Learning Objectives: 
• To understand the changes taking place during cell injury, inflammation 

and repair.
• To understand the various hematological disorders and adoption of good 

practice for specimen collection
• Introduction to clinical pathology- collection, transport, preservation, and 

processing of various clinical specimens.

UNIT- I
Introduction-& scope of pathology                                            12hrs

• Cell injury and Cellular adaptations- Normal cell, Cell injury- types, etiology, 
morphology,Celldeath-autolysis,necrosis,apoptosis,Cellularadaptations-
atrophy, hypertrophy, hyperplasia, metaplasia.

• Inflammation-Introduction, acute inflammation-vascular events, cellular 
events, chemical mediators, chronic inflammation- general features, 
granulomatous inflammation, tuberculosis.

• Healing and repair- Definition, different phases of healing, factors influencing 
wound healing, fracture healing.

• Haemodynamic disorders- Oedema, hypermia, congestion, haemorrhage, 
embolism, thrombosis, infarction.

• Neoplasia-defintion, nomenclature, feature of  benign and malignant 
tumors, spread of tumors, dysplasia, carcinoma insitu, precancerous 
lesions.

• Environmental and nutritional pathology-smoking, radiation injury, 
malnutrition, obesity, vitamin deficiencies.

UNIT -II
Haematological Disorders           12hrs 

• Introduction and Haematopoiesis
• Anaemia-introduction and classification (morphological and etiological), 

iron deficiencyanemia:distribution of body iron, iron absorption, causes 
of iron deficiency, lab findings, megaloblastic anemia: causes, laboratory 
findings, haemolytic anemias: definition. Causes, classification and 
laboratory findings.

• WBC disorders- quantitative disorders, leukemia-introduction and 
classification,acute leukemia, chronic leukemias.

• Bleeding disorders- introduction, physiology of hemostasis. Classification 
causes of inherited and acquired bleeding disorders, thrombocytopenia, 
DIC,laboratoryfindings. Pancytopenia.
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UNIT - III
Basic Hematological Techniques          12hrs
Characteristics of good technician, Blood collection- methods (capillary blood, 
venipuncture, arterial puncture) complications, patient after care, anticoagulants, 
transport of the specimen, preservation, effects of storage, separation of serum 
and plasma, universal precautions, complete hemogram- CBC, peripheral smear, 
BT, CT, PT, APTT, ESR, disposal of the waste in the laboratory.

UNIT- IV
Transfusion Medicine            12hrs
Selection of donor, blood grouping, Rh typing, cross matching, storage, transfusion 
transmitted diseases, transfusion reactions, components- types, indications.

UNITV-
Clinical Pathology             12hrs
- Introduction to clinical pathology- collection, transport, preservation, and 
processing of various clinical specimens.
Urinalysis- collection. Preservatives, physical, chemical examination and 
microscopy, physical examination; volume, color, odor, appearance, specific gravity 
and pH, chemical examination; strip method- protein- heat and acetic acid test, 
sulfosalicylic acid method, reducing sugar- benedicts test, ketone bodies- rothera’s 
test, bile pigments- fouchet method, bile salt- hays method, blood- benzidine test, 
urobilinogen and porphobilinogen- ehrlich aldehyde and schwartz test, bence jones 
protein., microscopy.
Examination of cerebrospinal fluid-physical examination, chemical examination, 
microscopic examination, examination of body fluids (pleural, pericardial and 
peritoneal), physical examination, chemical examination, microscopic examination, 
sputum examination.

Practicals:
Laboratory organization – Reception of specimen, dispatch of reports, records 
keeping, coding of cases. Laboratory safety guidelines.
SI units and conventional units in hospital laboratory. Haematology techniques
Basic requirement for hematology laboratory Glasswares for hematology
Equipments for haematology Anticoagulant vials Complete blood counts.
Determinations of haemoglobin, RBC count and TLC by hemocytometer. Differential 
leukocyte count. Determination of platelet count Determination of ESR and PCV
Erythrocyte Indices- MCV, MCH, MCHC. Reticulocyte count, Absolute eosinophilic 
count Morphology of blood cells 
Urinanalysis
Examination of cerebrospinal fluid
Examination of body fluids (pleural, pericardial, peritoneal)
Sputum examination.
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Practical Examination- 40 marks. 
Spotters- 10 marks.
Estimation of Haemoglobin or blood grouping-10marks.
Urine analysis-10marks.
Determination of ESR and PCV- 10 marks.

Recommended Books Recent Editions.
1. Basic Pathology Robbins Saunders, an imprint of Elsevier Inc., Philadelphia, 

USA.
2. Text book of Pathology Harsha Mmohan Jaypee Brothers, NewDelhi.
3. Practical Pathology P. Chakraborthy, Gargi Chakarborty New Central book 

agency, Kolkata.
4. Text book of Haematology Dr Tejinder Singh Arya Publications, Sirmour (HP)
5. Text book of Medical Laboratory Technology Praful Godkar Bhalani Publications 

house, Mumbai.
6. Textbook of Medical Laboratory Technology Ramaniksood
7. Practical Haematology Sir John Dacie Churchill Livingstone, London.
8. Todd and Sanford, Clinical Diagnosis and Management byLaboratory
9. Methodsjohn Bernard Henry, All India TravellerBookseller.
10. Histopathology Techniques,Culling.
11. Histopathology TechniquesBancroft
12. Diagnostic Cytopathology Koss
13. Diagnostic Cytopathology WinfredGrey
14. Hand book of Medical Laboratory Technology, CMCVellore
15. Basic Haematological TechniquesManipal.
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II Semester

Core 5- Microbiology

Learning objectives
• To understand the basic classification of microorganism and their growth kinetics
• To classify bacteria, parasites, fungus and viruses and understand their 

morphology
• To understand the principles and use of equipment’s of sterilization 

Theory
UNIT - I
General Microbiology            12 hrs
1. Morphology and classification of microorganisms.
2. Growth, nutrition and multiplication of bacteria
3. Sterilization and Disinfection-Principles and use of equipment’s of sterilization 

namelyhotairoven,autoclaveandseruminspissator,pasteurization,antisepticsand 
disinfectants

4. Immunology - antigen, Antibodies, Immunity, vaccines, types of vaccine and 
immunization schedule.

5. Hospital acquired infection–Causative agents, transmission methods, 
investigation, prevention and control of hospital Acquired infections.

UNIT - II
Bacteriology            12 hrs
Classification of bacteria, morphology, infections, lab diagnosis, treatment and 
Prevention of common bacterial infections. Staphylococcus, Streptococcus, 
Pneumococcus, Neisseria, Corynebacterium diphtheriae, Clostridia, 
Enterobacteriaceae-Shigella,Salmonella,Klebsiella,E.coli,Proteus,Vibriocholerae, 
Pseudomonas andSpirochetes

UNIT-III 
Mycobacteriology & Parasitology         12hrs
Mycobacteria- classification, pathogenesis, lab diagnosis and prevention 
Classification,infections and lab diagnosis of following parasites. Entamoeba,Giardia, 
Malaria,Hookworm,RoundwormandFilarialworms.

UNIT -IV 
Mycology             12 hrs
Morphology, disease caused and lab diagnosis of following fungi. Candida, 
Cryptococcus, Dermatophytes, opportunistic fungi (Aspergillus, Zygomycetes 
andPenicillium)
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UNIT -V 
Virology              12 hrs
General properties of viruses, diseases caused lab diagnosis and prevention of 
following viruses, Herpes, Hepatitis, HIV, Dengue, Influenza, Chikungunya, Rabies 
and Poliomyelitis.

Practicals:                                                                                        20 hrs
1. Compoundmicroscopeanditsapplicationinmicrobiology
2. Demonstration of sterilization equipments: hot air oven, autoclave, bacterial filters. 

Demonstration of commonlyusedculturemedia, nutrientbroth, nutrientagar, 
bloodagar, chocolateagar, Macconkeymedium, LJmedia, Robertsoncookedmeat 
media, MacConkey agarwithLF & NLF, Nutrient agarwithstaph colonies. Anaerobic 
culture, Methods and Antibiotic susceptibility test.

3. Demonstration of ommonserologicaltests: Widal, VDRL, ASLO, CRP, RF, 
RapidtestsforHIV, HbASgandHCV.

4. Grams staining.
5. Acid fast staining.
6. Principles and practice of Biomedical waste management
7. Stool Microscopy

Practical examination pattern
Spotters (10 spotters carrying 2 marks each) 20 marks 

• Culture media - 6
• Equipments - 2
• Slides - 2

Discussion:
• Gram stain 10 marks 
• Ziehl- Neelsen stain 10 marks

Reference Books
1. Anathanarayana & Panikar: Medical Microbiology - Revised 8th Edition University 

Press.
2. Parasitology by Chatterjee - Interpretation to Clinical medicine.
3. Textbook of microbiology- Baveja, 5th edition, Aryapublications
4. Textbook for laboratory technicians by RamnikSood. Jaypeepublishers
5. Textbook of parasitology by Paniker. 7thedition
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II Semester

Core- 6- Pharmacology

Learning objectives: 
• To introduce the students to general pharmacology and routes of drug 

administration
• Describe basic facts about drugs such as names, sources and classification 

systems

UNIT -I
General Pharmacology, ANS, PNS         12 Hrs
Sources of Drugs, Route of drug administration
Pharmacokinetics (Absorption, Metabolism, Distribution, Excretion) 
Pharmacodynamics (Mechanisms of action)
Adverse drug reactions
ANS:ADRENERGIC drugs -Adrenaline, Noradrenaline, Ephidrine, Dopamine, 
Dobutamine Anti-adrenergic-Phentolamine, Phenoxybenzamine, Prazocin, 
Tamsulosin, Propranolol, Atenolol, Carvidelol
Cholinergic drugs-Acetyl choline, Pilocarpine, Neostigmine, Organophosphorous 
Compounds Anti-cholinergic agents-Atropine, Glycopyrrolate, Ipratropium Bromide, 
Dicyclomine

UNIT -II
PNS, CVS, Renal system           12 hrs
Skeletal muscle relaxants-D Tubocurarine, Succinyl choline, Diazepam, Dantroline 
Local anaesthetics-lignocaine, la+vasoconstrictor
CVS-ionotropic agents -Digoxin, Antianginal drugs-GTN,
Antihypertensives- Betablockers (Propranolol, Atenolol, carvidelol), CCBs 
(Nifedeine), Diuretics (Thiazide, Furesemide, ace inhibitors, ARBs, 
Clonidine Drugs used in treatment of different types of shock, Plasma expanders
Renal system-Diuretics Furosemide, Thiazide, Spiranolactone Antidiuretics-
Vasopressin

UNIT -III
CNS, Blood             12 hrs
CNS-general Anaesthetics-nitrous oxide, Halothane, iv anaesthetics Sedative 
hypnotics-diazepam, barbiturates, zolpidem
Antiepileptics - Phenytoin, carbamezapine, phenobarbitone, valproate Opioid 
analgesics-morphine, pethidine, codiene
NSAIDS-Aspirin, Diclofenacibuprofen, Selective COX2 inhibitors Respiratory 
system-treatment of cough And Bronchial asthma Blood-Hematinics, Anticoagulants 
-Warfarin, Heparin
Thrombolytics & Antiplatelet drugs-streptokinase,/ aspirin, clopidogrel
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UNIT -IV
GIT, Chemotherapy            12 hrs
GIT-drugs used in peptic ulcer-ppi, H2 blockers, Antacids Antiemetics 
-Metaclopromide, Domperidone, Ondensetron
Purgatives & Laxatives-bran, ispaghula, Lactulose, Bisacodyl &senna Drugs used in 
Diarrhoea- ORS, Super ORS, Antimotility drugs (loperamide, diphenoxylate)
Chemotherapy-general considerations MOA, Resistance, Prophylaxis Sulfonamides, 
cotrimoxazoles, Quinolones
Tetracyclines, chloramphenicol Betalactam antibiotics

UNIT -V
Chemotherapy,  Hormones                12 hrs
Aminoglycosides
Macrolides, other antibiotics (vancomycin, linezolid) & treatment of UTI Antifungal 
(clotrimazole, flucanozole)
Antiviral (Acyclovir, Few drugs used in HAART,)
Cancer chemotherapy
(names, common Adverse effects, general principles in the treatment of cancer) 
Hormones-Corticosteroids its uses and adverse effects,
Treatment of Diabetes mellitus (insulin, Metformin, Glibenclamide)

Practicals Syllabus        20 hrs
Dosage forms: Solid Dosage forms, Liquid Dosage forms, Gaseous Dosage forms, 
Oral route, Parentral routes, Novel routes
Fixed dose combination-Amoxycillin+clavulinic acid-cotrimoxazole, Lignocaine+ 
Adrenaline
Drug stations-Adrenaline, dopamine, Dobutamine)
Drug stations-Corticosteroids (hydrocortisone, prednisalone, inhaltional steroids) 
Drug stations-common antibiotics (Amoxycillin, Ciprofloxacin, Azithromycin, 
Metronidazole, Cephalosporins)
Drug stations-Insulin preparations
Instrument & devices (Nasogastric tube, laryngoscope, Different Catheters, 
Nebulizers, Inhalers, Rotahalers)

Practical examination: 40 marks
1. Dosage Forms: 15 Marks (5 X 3)

Capsules, Tablets, Syrup, Iv, Im, Sc, Ia , Intra Articular - Advantages (1 Mark), 
Disadvantages (1 Mark) Examples (1 Mark )

2. Mention the name of the Device/Instruments and uses: 15 marks (5X3)
Inhalares, Rotahalers, Spacehalers, Dripsets, Vasofix, Ryles tube, Urinary 
catheter, Endotracheal tube, Hand gloves

3. 10 Spotters: 10 marks (10X 1) 2 uses of preparation
Recommended Books
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1. K.d. Tripathi, Essentials of Medical Pharmacology, V. Edition, M/s. Jaypee 
2. Brothers, Post Box, 7193, G-16, Emca House, 23/23, Bansari Road, Daryaganj, 

New Delhi.
3. Padmaja Udaykumar -Pharmacology for AlliedSciences
4. R.S.Satoskar, S.D.Bhandarkar, S.S.Ainapure, Pharmacology and 

Pharmacotherapeutics, 18th Edition, Single Volume, M/s Popular Prakashan, 
350, Madan Mohan Marg, Tardeo, Bombay - 400034.
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II Semester

Allied - 1 Introduction & Principles of Genetics

Learning Objectives
• Be able to describe Mendelian and non-Mendelian modes of inheritance
• Understand how the behaviour of chromosomes during Meiosis can explain 

Mendel’s Laws of Equal Segregation and Independent Assortment
• Explain genetic phenomena using the concept of multiple alleles. Solve 

simple blood typing problems and realise its importance
• Should be able to predict offspring phenotypes for cases of recessive 

epistasis, duplicate recessive epistasis and dominant epistasis
• Explain the role of sex chromosomes in sex determination

UNIT I               8 Hrs 
a. History of Genetics: 

• Definition and scope of Genetics. 
• Pre-mendelian genetic concepts- Pre-formation, Epigenesis, Pangenesis, 
• Inheritance of acquired characters, Germplasm theory. 
• Heredity and Environment; Genotype and Phenotype; Heredity and 

Variation. 
• Clones, Purelines and Inbred lines. 
• Norms of reaction and Phenocopies. 

b. Biography of Mendel and his experiments with pea plant. 

c. Law of segregation: 
• Monohybrid cross, back cross and test cross. 
• Dominance and Recessive ness, 
• Co-dominance and Incomplete dominance. 
• Genetic problems related 

d. Law of Independent Assortment: 
• Dihybrid cross in Pea plant and Drosophila, 
• Back cross and test cross. 
• Genetic problems related. 

UNIT II                 8 Hrs 
a. Multiple alleles: 

• Definition, Eye color in Drosophila, Blood groups and Rh factor in Human. 
• Genetic problems related. 

b. Gene interactions: Deviations from Mendelism: 
• Inter allelic- 
• Complementry gene interaction (9:7) Ex. Lathyrus odoratus 
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• Supplementry gene interaction (9:3:4) Ex. Grain color in Maize. 
• Epistasis: - Dominant –Ex. Fruit color in Cucurbita pepo. 
• Epistasis:- Recessive –Ex. Coat color in Mice. 
• Inter allelic Non Epistatic: Ex. Comb pattern in Fowl. 

UNIT III                  7 Hrs 
Elements of biometry: 

• Measures of Central tendency – Mean, Median and Mode. 
• Measures of Dispersion – Range, Variance, Standard deviation and Standard 

error. 
• Test of Hypothesis – Student’s ‘t’ test, Chi square test. 
• Probability- Basic concepts; Distribution- Normal, Binomial and Poisson. 

UNIT IV                 7 Hrs 
Sex determination: 

• Chromosomal theory of sex determination-XX-XY, XX-XO, ZZ-ZW; Genic 
balance theory of Bridges, Y chromosome in sex determination 

• Environment and sex determination. 
• Hormonal control of sex determination (free martin). 
• Gynandromorphs / Intersexes, Super sexes in Drosophila. 
• Sex differentiation and Dosage compensation (Drosophila and Man). \

References: 
• Principle of Genetics by Robert H. Tamarin, Tata-McGraw Hill, Seventh 

Edition (2002). 
• Genetics, Principles and Analysis by Daniel Hart and E.W. Jones. 4th Edition 

1998; Jones and Bartlett Publication. 
• The Science of Genetics by Atherly, A.G.; Girton, J.R. and MC Donald, 

JF.(1999). Sounders 
• College Publication / Harcourt Brace. 
• Genetics by M.W. Strickbergar. McMillan Publication, New York. 
• A History of Genetics by Sturtevant, A.H. (1965). Harper and Row New 

York. 
• Gregor Mendel : The First Geneticist by Orel V.(1996) Oxford University 

Press, New York. 
• A first course in Probability by Ross S. (1994); 4th Edition, McMillan, New 

York. 
• Theory and problems of Genetics – W.D.Stansfield (Schaum’s Outline 

Series). McGrawHill  2002. 
• History of Genetics by Stubbe. H. (1972), Harper and Row New York. 
• Fundamentals of Biostatistics by Satguru Prasad (1993). Emkay publications, 

New Delhi. 
• Fundamentals of Biostatistics by Khan & Khanum (2004), II Revised Edition, 

Ukaaz Publication. 
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Semester

Allied -2- Psychology

Objective
• After studying this applied paper, at the end of the semester students shall be 

able to demonstrate and develop the skills to understand patients better in the 
respective field.

UNIT -I                       6 hrs
IntroductiontoPsychology;Meaning and Definitions psychology. Evolution of modern  
psychology. Scope of Psychology.Branches of psychology. Concept of normalityand 
abnormality.

UNIT -II                               6 hrs
Identifying  psychological disorders. Anxiety disorders (panic, phobia, OCD, PTSD 
signs symptoms and management).

UNIT -III               6 hrs
Stress, Hans Selye Model of stress. Lazarus and Folkman model of stress. Sources 
of stress.Stress, disease and health.Changing health- impairing behavior.

UNIT -IV                       6 hrs
Learning; Meaning, definition, Theories of learning .Pavlov’s classical conditioning.
Skinner’s operant conditioning.

UNIT -V                       6 hrs
Therapeutic Techniques. Counselling - meaning and definition.
Psychotherapy- meaning and definition.Relaxation-types. (Brief introduction to 
psychoanalytical, behavioral and CBT techniques)

Recommended Books.
• C.P. Khokhar (2003) Text book of Stress Coping and Management shalab 

publishing house.
• S.M.Kosslyn and R.S.Rosenberg (2006) Psychology in Context. Pearson 

Education Inc.
• C.R. Carson, J.N. Bitcher, S.Mineka and J.M. Hooley (2007), Abnormal 

Psychology13th, Pearson Education, Inc.
• D.A. Barlow and V.M. Durand (2004) Abnormal Psychology Wadsworth, 

Thompson Learning, 3rd edition USA.
• R.J . Gerrig and P.G. Zimbardo (2006) Psychology and life ,Pearson Education, 

Inc. Pestonjee, D.M (1999). Stress & coping, The Indian experience 2nd edn.
New Delhi, Sage India Publications.
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III Semester

Core -7- Organic Mechanisms in Biology

Learning objectives: 
• To understand the metabolic pathways – steps in the metabolism of lipids, 

carbohydrates, amino acids and nucleic acids, regulation of pathways, structure 
and function of biosynthetic enzymes, mechanisms of action of biosynthetic 
enzymes

• To understand the process of DNA replication – steps in synthesis of new DNA 
from template, regulation of pathways and mechanisms of action for DNA 
replication enzymes, DNA repair processes

• To understand the process of gene transcription – process of transcribing DNA 
into messenger RNA, mechanisms of RNA processing, roles, mechanisms and 
structures of transfer RNA, ribosomal RNA, and other small functional RNAs

UNIT I                6 hrs
1. Common Mechanisms in Biological Chemistry – Overview of Digestion, 

Absorption, Metabolism (Anabolism & Catabolism), Respiration, Excretion.  
(4 Hrs)

2. Transport across the cell membrane: Solute transport by Simple diffusion, 
Facilitated diffusion and Active transport       
(2 Hrs)

UNIT II          22 hrs
3. Lipid Metabolism – Structures and roles of Fatty acids & Glycerols, beta oxidation 

of saturated fatty acids, oxidation of unsaturated fatty acids, oxidation of odd 
chain fatty acids, energy yield, ketone bodies.       
           (6 Hrs)

4. Carbohydrate Metabolism – Aerobic & Anaerobic glycolysis, sequence of 
reactions in glycolysis, regulation in glycolysis, citric acid cycle, glycogenesis, 
glycogenolysis (sequence of reactions & regulation), Pentose-phosphate 
pathway (sequence of reactions  & regulation), extraction of energy from food 
sources.          (8 Hrs)

5. Amino acid Metabolism – Amino acid breakdown (amino acid deamination, Urea 
cycle, metabolic breakdown of individual amino acids – glucogenic & ketogenic 
amino acids), amino acids as biosynthetic precursors (haem biosynthesis & 
degradation, biosynthesis of epinephrine, dopamine, seretonin, GABA, histamin, 
glutathione); biosynthesis of essential & non-essential amino acids. (8 Hrs)

UNIT III                    15 hrs 
6. Nucleotide Metabolism – biosynthesis of purine & pyrimidine (de novo & salvage 

pathway); degradation of purine & pyrimidine.    (6 Hrs)
7. Genes are DNA – DNA is the genetic material, DNA is a double helix, DNA 
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replication is semi conservative, mutations change the sequence of DNA, a gene 
codes for a single polypeptide, recombination occurs by physical exchange of 
DNA, genetic code is triplet.(5 Hrs)

8. Mutation – Occurrence, kinds of Mutation, spontaneous & induced Mutation, 
Mutagens, detection of Mutation, Lethal Mutations, Biochemical Mutations, 
Phenotypic effects of Mutation, Molecular basis of Mutation, Significance & 
Practical applications of Mutation.  (4 Hrs)

UNIT IV                     14 hrs
9. Expression of genetic information: from Transcription to Translation – The 

Relationship between genes and protein, The transcriptions: The basic process, 
Transcription and RNA Processing in Eukaryotic Cells, Encoding genetic 
information, Decoding the codons: the role of transfer RNAs.  (5 Hrs)

10. Regulation of mRNA stability – capping, polyadenylation, pre-mRNA splicing, 
formation of commitment complex, creation of catalytic sites, trans-esterification   
reactions, mRNA surveillance.      (5 Hrs)

11. Cell cycle - An overview of cell cycle; Components of cell cycle control system; 
Intracellular and Extra-cellular control of cell division, Programmed cell death 
(Apoptosis), intrinsic & extrinsic pathways of cell death, Apoptosis in relation 
with Cancer, Viral disease (AIDS) & Organ transplant.   (4 Hrs)

UNIT V                 3 hrs
12. Introduction to Laboratory apparatus 
Introduction to Laboratory apparatus Pipettes - Different types (Graduated, 
volumetric, Pasteur and Autopipettes).Burettes, beakers, Petri dishes, Flasks 
- different types (Volumetric, round bottomed, Erlenmeyerandconical).
Funnels-differenttypes.Reagent bottles, Wash bottles, Measuring cylinders, 
Porcelain dish, Test tubes, centrifuge tubes, Tripod stand, Wire gauze, 
Bunsen burner, Cuvettes, and Desiccators. Dispensers (reagent and sample) 
Maintenanceoflabglasswareandapparatus 
Refluxcondenser:Use,careandmaintenance Care and cleaning of glass & plastic 
ware, Different cleaning solutions(3 Hrs)

Practicals Part A:              7 Hrs
1. Introduction to laboratory glassware - Cleaning, care and Maintenance. Use of 

pipettes and dispensors
2. Balance: Weighing of solids, liquids and hygroscopicchemicals.
3. Reactions of Carbohydrates
4. Colour reactions of AminoAcids
5. Precipitation Reactions of Proteins
6. Reactions of NPN Substances
7. Analysis of Normal Urine
8. Analysis of abnormal Urine
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Part B          13 Hrs
1. Estimation of protein by Folin Lowry method 
2. TLC separation of Amino acids /sugars 
3. Verification of Beer’s Law Spectrophotometrically 
4. Testing of Blood Sugar 
5. Testing of Liver Function Test (Bilirubin, SGOT, SGPT, Alkaline Phosphatase, 

Albumin, Globulin, Total Protein) 
6. Testing of Renal Function Test (Urea, Uric acid, Creatine, Creatinine)

Practical examination       40 marks 
1. Identification of substance of physiological importance-10 marks
2. Analysis of normal urine and abnormal urine-10 marks
3. Quantitative estimation-10 marks
4. Spotters- 10 marks

Recommended books Recent edition
Textbook of Biochemistry -D.M.Vasudevan
Biochemistry - Pankaja Naik
Clinical Biochemistry - Principles and Practice-Praful.B.Godkar
Textbook of Biochemistry - Chatterjea andShinde
Textbook of Clinical Chemistry-Norbert WTeitz
Reference Books Recent Edition
Harpers Biochemistry
Clinical Biochemistry - Michael L.Bishop
Textbook of Biochemistry - RafiM.D
Lippincott’s Illustrated review of Biochemistry
Practical Clinical Biochemistry-HaroldVarley
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III Semester

Core -8- Principles of transmission genetics

Learning objectives: 
• Understand how inheritance patterns are affected by position on chromosomes
• Use Mendel’s Laws of Segregation and Independent Assortment to analyze 

patterns of inheritance
• Explain the effect of crossing-over on the inheritance of genes in linkage groups.
• Explaining genetic anomalies caused by changes in chromosome number and 

Summarizing genetic anomalies caused by changes in chromosome structure.
• Describing genetic deviations from Mendelian principles of genetic analysis.
• Be able to look at a pedigree chart and discern the most likely mode of 

inheritance.

UNIT 1          12 hrs
1. Science of Genetics – an overview of modern history of Genetics before 1860, 

1860-1900, 1900-1944, 1944-Present, about 3 general areas of Genetics 
(Classical, Molecular & Evolutionary).  (4 Periods)

2. Mendelism & Chromosome Theory – Mendel’s principles, applications of Mendel’s 
principles, Chromosome Theory of Heredity (Sutton-Boveri), Inheritance 
patterns, phenomenon of Dominance, Inheritance patterns in Human (Sex-
linked, Autosomal, Mitochondrial, Unifactorial, Multi-factorial).(4 Periods)

3. Extension of  Mendelism – Deviation from Mendel’s Dihybrid phenotype, Linkage, 
Sutton’s view on linkage, Morgan’s view on linkage, Bateson & Punnet’s Coupling 
& Repulsion hypothesis.    (4 Periods)

UNIT II          16 hrs 
4. Linkage & Crossing over - Chromosome theory of Linkage, kinds of linkage, 

linkage groups, types of Crossing over, mechanism of Meiotic Crossing over, kinds 
of Crossing over, theories about the mechanism of Crossing over, cytological 
detection of Crossing over, significance of Crossing over. (4 Periods)

5. Allelic Variation & Gene function – Multiple allele, Genetic interaction, Epistatic 
interactions, Non-Epistatic inter-allelic genetic interactions, Atavism/Reversion, 
Penetrance (complete & incomplete), Expressivity, Pleiotropism, Modifier/
Modifying genes. (4 Periods)

6. Non-Mendelian inheritance – Evidences for Cytoplasmic factors, cytoplasmic 
inheritance, extranuclear inheritance (mitochondrial, chloroplast), non-chromosomal 
inheritance, maternal inheritance, uniparental inheritance. (4 Periods)

Unit III          11 hrs
7. Chromosomal variation in Number & Structure – Euploidy, Non-disjunction & 

Aneuploidy, Aneuploid segregation in plants, Aneuploidy in Human, Polyploidy 
in Animals, Induced Polyploidy, applications of Polyploidy, Chromosomal 
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Mosaics, Polytene chromosome in Diptera, Deletion, Duplication, Inversion, 
Translocation, Position Effect, Centromeric & Non-centromeric breaks in 
chromosomes, chromosomal rearrangements in Human being, Chromosomal 
aberrations & evolution.  (6 Periods)

8. Chromosome Mapping - Haploid mapping (2 point & 3 point cross), Diploid 
mapping (Tetrad analysis), determination of linkage groups, determination of 
map distance, determination of gene order, cytological mapping. (5 Periods)

UNIT IV          12 hrs
9. Human Cyto-Genetics – Human karyotype, Banding techniques, classification, 

use of Human Cyto-genetics in Medical science, Chromosomal abnormalities in 
spontaneous abortions, viable monosomies & trisomies, chromosomal deletions 
& duplications, genetics of chromosomal inversions & translocations, human 
traits, Genomic position effects on Gene expression.(6 Periods)

10. Pedigree analysis – Symbols of Pedigree, Pedigrees of Sex-linked & Autosomal 
(dominant  & recessive), Mitochondrial, Incomplete dominance & Penetrance.
(6 Periods)

UNIT V          3 hrs 
11. Formulating & Testing Genetic Hypothesis –problems of Sex-linkage, problems 

of genes with Multiple alleles, problems of gene interactions, Chi-square, t-test.         
(10 Periods)

12. Modern applications of genetics – knockout mutations, DNA repair and 
recombination and jumping genes        
(3 Periods)

Practicals           20 hrs
1. Morphology and maintainence of Drosophila melanogaster. (2 Hrs)
2. Study of mutants of Drosophila melanogaster – Dominant, Recessive, Autosomal, 

Sex-linked and Multiple mutations, Balancers. (4 Hrs)
3. Genetic crosses and analysis of P1, P2, F1, F2 & test cross progeny in Drosophila 

(a) Monohybrid (b) Dihybrid (c) Sex-linked inheritance, (d) Linkage (e) Balanced-
Lethal (f) Interaction of genes (4 Hrs)

4. Induction of mutations by Chemical/Radiation/P-element Mutagenesis. (2 Hrs)
5. Study of Polytene and mitotic chromosomes of Drosophila melanogaster. (4 

Hrs)
6. Study of some of the qualitative and quantitative traits in humans. (4 Hrs)

Practical Examination: 40 marks 
• Record – 10 marks 
• Procedure writing- 10marks
• Prepare a squash of polytene chromosome and stain – 10 marks 
• Dissection and mounting of sex comb-10 marks
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Recommended books Recent edition
1. Benjamin A. Pierce. Genetics: A Conceptual Approach. W H Freeman & Co (Sd); 

4 edition (10 December 2010) 
2. Brooker, R. J. 1999. Genetics: Analysis and Principles. Benjamin Cummings, 

Longman, INC. 
3. Brooker, R. J. 2014. Genetics: Analysis and Principles. 5th edition. McGraw Hill. 
4. Gardner E. J. M. J. Simmons and D.P. Snustad 1991 Principles of Genetics. John 

Wiley & Sons. INC. New York. 
5. Gardner E. J. M. J. Simmons and D.P. Snustad. 2006 Principles of Genetics. 8th 

edition. John Wiley & Sons. INC. New York 
6. Josh Dubnau. Behavioral Genetics of the Fly. Cambridge University Press, 26-

Jun-2014 - 291 pages 
7. Klug, W. S. and M. R. Cummings 1994 Concepts of Genetics. MacMillan Colley 

Publishing and Company NY. 
8. Klug, W. S. and M. R. Cummings. 2015. Concepts of Genetics. 11th edition. 

Pearson. 
9. Strickberger M. W. 2000. Genetics. Mac Millan Publishing Co. NewYork 
10. Strickberger M. W. 2012. Genetics. Mac Millan Publishing Co. NewYork 
11. Tamarin, R H. 2009. Principles of Genetics. McGraw-Hill. 
12. Griffiths,AJF, Wessler SR, Lewontin RC, Gelbart WM and JH Miller 2005, 

Introduction to genetic analysis W.H. Freeman and Company, New York. 
13. Simmons S. 2006, Principles of genetics, 4th Edition, John Wiley & Sons (Asia) 

Pte Ltd. New Jersey. 
14. Markow T A and O‟Grady P M. 2006. Drosophila- A guide to species identification 

and use. Elsevier Inc. Nertherlands 
15. William S. Klug, Michael R. Cummings, Charlotte A. Spencer, Michael Angelo 

Palladino. Concept of Genetics. Pearson College Division, 08-Sep-2014 - 896 
pages 
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Semester III

Core 9 - Cytogenetics and Molecular Genetics

Learning objectives:
• Explain the organization and complexity of human genome at the Cytogenetic 

Level
• Explain the nature of chromosomal abnormalities in clinical syndromes 

associated with cytogenetic disorders
• Identify the parts of a chromosome
• Relate cytogenetics to patient care
• Experience cytogenetic technical methods
• Learn about future applications and techniques in cytogenetics

UNIT I          12 Hrs
I. Chromosomal theory of inheritance: Experimental evidences. Types of 

chromosomes, Banding Techniques, Karyotyping and its importance.
II. Chromatin organization: (a) Molecular organization of Eukaryotic chromosome 

- Nucleosomes, Telomeres, Kinetochore, Centromere, Histone and Non-Histone 
proteins. Histone & DNA modifications (acetylation, deacetylation, methylation, 
Histone phosphorylation, ‘Histone Code’) (b) Chromosome condensation by 
condensins. (c) Heterochromatin- Constitutive and facultative heterochromatin- 
Properties and functions, Gene silencing by heterochromatinization (telomeric 
effect). 

UNIT II          12 Hrs
I. Structural rearrangements in chromosomes: (a) Cytogenetic implications of 

Deletions, Duplications, Inversions, Translocations, Centric fusion and Centric 
fission (b) Permanent structural (Translocation) heterozygosity.(c) Evolution of new 
Karyotypes: Ex. Drosophila and Crepis (d) Practical applications of rearrangements- 
Balancers, Ring chromosomes, Attached X-chromosome in Drosophila. 

II. Numerical variations in chromosomes: (a) Aneuploidy – causes and 
consequences with examples from Drosophila and Man (b) Euploidy – causes 
and consequences. 

UNIT III            6 Hrs
• Special chromosomes: (a) Polytene chromosomes: Structural organization 

and significance. (b) Lampbrush chromsomes: Structural organization and 
significance. (c) Supernumerary chromsomes: Salient features, Behaviour 
during cell division and Population dynamics. 

• Effects of radiations on chromosomes: (a) Types of radiations, (b) Radiation 
detection, (c) Dosimetry, (d) Ultraviolet radiations and their importance, (e) 
Ionising radiations and their cytogenetic effects – Target theory and its modified 
concepts, (f) Radiation-induced chromosome aberrations.
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UNIT IV                     10 Hrs
I. Mutations: (a) Mutations: Types of Mutation: Synonymous, Nonsynonymous, 

Nonsense, Conservative, Readthrough, and Splice-site mutations, frameshift 
mutations, Transition and Transversion. (c) Reverse mutations: (1) Exact 
reversion (2) Equivalent reversion (d) Intragenic suppressors: (1) Frameshift 
of opposite sign and second site within a gene (2) Second site missense 
mutation (e) Extragenic suppression: (1) Nonsense suppression (2) Missense 
suppression (3) Frameshift suppression (4) Physiological suppression. (f) Lethal 
mutation (g) Loss of function mutation (h) Gain of function mutation- Amorphic, 
hypomorphic and isoallelic mutations. 

II. Chemical mutagens: (a) Base analogues (b) Nitrous acid (c) Hydroxylamine 
(d) Hydrazine (e) Alkylating agents (f) Detection of mutations – (1) Bacteria: 
replica plating technique, Ames test (2) Drosophila: Sex-linked recessive 
lethals, autosomal recessive lethals, dominant lethal test (3) Small mammals: 
Micronucleus test, dominant lethal assay, Host mediated assay. 

UNIT V                     12 Hrs
• Cell division: (a) Overview of chromosomal dynamics during- Mitosis, Meiosis, 

Amitosis, Endomitosis and cMitosis and their significance, (b) Molecular 
Mechanisms involved in polytene chromosome formation (c) Molecular 
Regulation of cleavage. (d) Molecular organization of centrosome and spindle. 
(e) Dynamic instability of microtubules during metaphase and anaphase. (f) 
Role of Motor proteins and segregation of chromosome. (g) Spindle without 
chromosomes (h) Cytokinesis. 

Sex determination and dosage compensation    8 Hrs
• (a) Chromosomal basis of sex determination: (1) Simple systems: Eg: XX/

XY, XX/XO, ZZ/ZW (2) Multiple systems: Ex. Paratylotropidia, Drosophila, 
Heteroptera and Homoptera (b) Parthenogenesis: Ex. Honey bees and wasps. 
(c) Chromosomal and Molecular basis of sex determination in C. elegans, 
Drosophila and Man (d) Molecular basis of dosage compensation in C. elegans, 
Drosophila and Man.

Practicals: Cytogenetics Techniques         Practical period: 20
1. Basic sterilization techniques required for Media preparation & Cytological 

techniques (2 Periods)
2. Media preparation technique (2 Periods)
3. 7. Preparation of stains & Staining of Slides (3 Periods)
4. Culture of Human lymphocytes (3 Periods)
5. G- band staining - 1
6. C- band staining -1
7. Silver staining- 1
8.  Karyotyping and ideogram preparation (7 Periods)
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Practical examination: 
Procedure writing – 10 marks 
Staining of slides – 10 marks
Interpretation of karyotype – 10 marks
Record – 10 marks

Reference books:
1. White, M. J. D. 1973 Animal Cytology and Evolution. CambridgeUniv. Press. 
2. King, 1993. Species Evolution- The role of chromosomal change. The Cambridge 

University Press. Cambridge. 
3. Nicholas Tsoulfanidis, Sheldon Landsberger. Measurement and Detection of 

Radiation, Fourth Edition CRC Press, 10-Apr-2015 - 606 pages 
4. Rana. S. V. S. 2004. Biotechniques: Theory and Practice. Rastogi Publications 

Meerut, India 
5. Jones, R. N. and H. Rees. 1992. B chromosomes. Academic Press. 
6. Lodish, H., A. Berk, C.A Kaiser, M.P. Scott, A Bretscher, H. Ploegh, P. Matsudaira. 

2008. Sixth Edition, Molecular Cell Biology. W. H. Freeman and Co., N. Y. 
7. Lodish, H., A. Berk, C.A Kaiser, M.P. Scott, A Bretscher, H. Ploegh, P. Matsudaira. 

2016. 8th Edition, Molecular Cell Biology. W. H. Freeman and Co., N. Y. 
8. Alberts, B, Johnson, J Lewis, M. Raff, K Roberts and P. Watter. 2008. Molecular 

Biology of the cell . Garland Science, New York. 
9. Alberts, B, Johnson, J Lewis, M. Raff, K Roberts and P. Watter. 2014. Molecular 

Biology of the cell. 6th edition. Garland Science, New York. 
10. Beatty, B., S. Mai and J. Squire. 2002. FISH .OxfordUniv. Press, Oxford 
11. Harvey Lodish, Arnold Berk, Chris A. Kaiser, Monty Krieger, Anthony Bretscher, 

Hidde Ploegh, Angelika Amon, Kelsey C. Martin. Molecular Cell Biology. W. H. 
Freeman, 24-Mar-2016 - Science - 1280 pages 

12. Hollander A (Editor) 1971-76 Chemical mutagens: Principles and Methods of 
their detection. Vols. 1-3, Plenum Press New York. 

13. Macgregor, H. C. 1993. An introduction to Animal Cytogenetics. Chapman & 
Hall, London. 

14. Snustad D P, M J Simmons and J P Jenkins, 1997. Principles of Genetics. John 
Wiley and Sons, INC. 

15. Verma R. S. (Editor) 1988. Heterochromatin: Molecular and Structural aspects. 
CambridgeUniversity Press. Cambridge. 
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III Semester

Skill Enhancement-1
Computer Application

1. Overview
• Definition
• Advantages
• Disadvantages

2. Applications
• Banking
• Insurance
• Education
• Marketing
• Health Care
• Engineering Design
• Military
• Communication
• Government

3. Generations
• First Generation
• Second Generation
• Third Generation
• Fourth Generation
• Fifth Generation

4. Types of Computer
• PC (Personal Computer)
• Workstation
• Minicomputer
• Mainframe
• Supercomputer

5. Components
• Input Unit
• CPU (Central Processing Unit)
• Output Unit

6. CPU - Central Processing Unit
• Memory or Storage Unit
• Control Unit
• ALU (Arithmetic Logic Unit)
• Arithmetic Section
• Logic Section
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7. Input Devices
• Mouse
• Advantages
• Joystick
• Light Pen
• Track Ball
• Scanner
• Digitizer
• Microphone
• Magnetic Ink Card Reader(MICR)
• Optical Character Reader (OCR)
• Bar Code Readers
• Optical Mark Reader (OMR)

8. Output Devices
• Monitors
• Cathode-Ray Tube (CRT) Monitor
• Flat-Panel Display Monitor
• Printers
• Impact Printers
• Character Printers
• Dot Matrix Printer
• Daisy Wheel
• Line Printers
• Drum Printer
• Chain Printer
• Non-impact Printers
• Laser Printers
• Inkjet Printers

9. Memory
• Cache Memory
• Primary Memory (Main Memory)
• Secondary Memory

10. Random Access Memory
• Static RAM (SRAM)
• Dynamic RAM (DRAM)

11. Read Only Memory
• MROM (Masked ROM)
• PROM (Programmable Read only Memory)
• EPROM(Erasable and Programmable Read Only Memory)
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• EEPROM (Electrically Erasable and Programmable Read Only Memory)
• Advantages of ROM

12. Mother board
• Popular Manufacturers
• Description of Mother board

13. Memory Units

14. Ports
• Serial Port
• Parallel Port
• PS/2 Port
• VGA Port
• Power Connector
• Firewire Port
• Modem Port
• Ethernet Port
• Game Port
• Digital Video Interface, DVI port
• Sockets

15. Hardware
• Relationship between Hardware and Software

16. Software
• System Software
• Application Software

17. Number System
• Decimal Number System
• Binary Number System
• Octal Number
• Hexadecimal Number System

18. Data and Information
• Data Processing Cycle

19. Networking
• Characteristics of Computer Network
• Cables
• Router
• Network Card
• Internal Network Cards
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• External Network Cards

20. Operating System
• Objectives of Operating System
• Characteristics of Operating System

21. Internet and Intranet
• Differences in Internet and Intranet

22. Computer Viruses
• Types of computer virus
• Use of Antivirus software

Practicals:
Suggested Hands on Exercises

Operating System:
1. Starting the Windows Starting a program, running a program Running multiple 

programs and switching between windows Customizing the Task bar Recycle 
bin, restoring the deleted files

2. Creating and removing folders Making the taskbar wider, arranging icons on 
the Desktop Displaying and hiding the taskbar clock Controlling the size of start 
menu options Creating Shortcuts.

3. Customizing desktop view Adding a program to the start menu Adding a program 
shortcut in the Desktop Customizing the mouse settings 

4. Expanding and collapsing a folder Recognizing File types using icons Running a 
program from explorer Renaming a file or folder Sorting a folder

5. Displaying the properties for a file or folder Using cut and paste operations to 
move a file Using copy and paste operations to copy a file Moving and copying 
files with mouse Searching a file or folder by using search command

6. Finding a file or folder, by name Defragmenting the disk, using disk defragmenter 
Controlling the speaker volume Recording and saving an audio file Connecting 
a printer to the PC

Word Processing:
1. Preparing a Govt. Order / Official Letter / Business Letter / Circular Letter 

Covering formatting commands - font size and styles - bold, underline, upper 
case, lower case, superscript, subscript, indenting paragraphs, spacing between 
lines and characters, tab settings etc.

2. Preparing a newsletter: To prepare a newsletter with borders, two columns 
text, header and footer and inserting a graphic image and page layout.

3. Creating and using styles and templates. To create a style and apply that style 
in a document. To create a template for the styles created and assemble the 
styles for the template.
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4. Creating and editing the table to create a table using table menu. To create a 
monthly calendar using cell editing operations like inserting, joining, deleting, 
splitting and merging cells To create a simple statement for math calculations 
viz. Totalling the column.

5. Creating numbered lists and bulleted lists. To create numbered list with different 
formats (with numbers, alphabets, roman letters) To create a bulleted list with 
different bullet characters.

6. Printing envelopes and mail merge. To print envelopes with from addresses and 
to addresses. To use mail merge facility for sending a circular letter to many 
persons. To use mail merge facility for printing mailing labels.

7. Using the special features of word. To find and replace the text To spell check 
and correct. To generate table of contents for a document. To prepare index for 
a document.

8. Create an advertisement Prepare a resume. Prepare a Corporate Circular letter 
inviting the shareholders to attend the Annual Meeting.

Work Sheet:
1. Using formulas and functions: To prepare a Worksheet showing the monthly 

sales of a company in different branch offices (Showing Total Sales, Average 
Sales). Prepare a Statement for preparing Result of 10 students in 5 subjects 
(using formula to get Distinction, I Class, II Class and Fail under Result column 
against each student).

2. Operating on the sheets: Finding, deleting and adding records, formatting 
columns, row height, merging, splitting columns etc. Connecting the Worksheets 
and enter the data.

3. Creating Different type of Charts: To create a chart for comparing the monthly 
sales of a company in different branch offices.

4. Using the data consolidate command: To use the data consolidate command 
to calculate the total amount budgeted for all departments (wages, travel and 
entertainment, office supplies and so on) or to calculate the average amount 
budgeted for - say, department office expenses.

5. Sorting Data, Filtering Data and creation of Pivot tables.

Presentation:
1. Creating a new Presentation based on a template - using Auto content wizard, 

design 
2. template and Plain blank presentation.
3. Creating a Presentation with Slide Transition - Automatic and Manual with 

different effects.
4. Creating a Presentation applying Custom Animation effects - Applying multiple 

effects to the same object and changing to a different effect and removing 
effects.

5. Inserting Objects Creating and Printing handouts.
6. Publishing Presentation Exporting Presentations.
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Internet:
1. Understanding different types of Browser Programs and Internet file types. 

(.html, pdf 
2. etc.)
3. Searching for a web site / application / text documents viewing and downloading.
4. Create an E-mail account, Retrieving messages from inbox, replying, attaching 

files filtering and forwarding
5. Operating on a Tablet / Smart Phone - browsing and practicing on some 

important applications (UcBrowser, Skype) - operating on internet - creating 
and sending messages / mails using the applications like WhatsApp and We 
Chat etc.- downloading text and media files and video conferencing using Skype.
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III Semester

Allied-3 Environmental Sciences

Learning Objectives
1. To know various Environmental factors related to Health
2. To learn the modes of disease transmission and various control measures

Unit I
1. a. Introduction to Environment and Health and Water Ecological definition of 

Health, Population perspective of relations, Health & environment perspective 
of relations, Environmental factors, Environmental Sanitation, Need to study 
environmental health, Predominant reasons for ill- health in India

2. Water Safe and wholesome water, requirements, uses, sources; sanitary well; 
Hand pump; water Pollution; Purification of water; large scale &small scale; 
slows and filters; rapid sand filters; Purification of Water on a small scale; 
Household purification, Disinfection of wells; water quality criteria & standards.

Unit II
Air, Light, Noise, Radiation
1. Air Composition, Indices of Thermal Comfort, Air pollutants, Air Pollution -Health 

Effects, Environmental Effects, Green-house effect, Social & Economic Effects, 
Monitoring, Prevention&Control.

2. Light, Noise, Radiation Natural and Artificial light; Properties, sources, noise 
pollution and its control, types, sources, biological effects and protection.

Unit III
Waste and Excreta Disposal
1. Disposal of Wastes SolidWastes, Healthhazards, MethodsofDisposal; 

Dumping,Controlledtipping/ sanitary landfill, Incineration, Composting.
2. Excreta Disposal Public health importance, Health hazards, sanitation barrier, 

Methods of excreta disposal, unsewered areas and sewered areas, sewage, 
Modern Sewage Treatment.

Unit IV
Housing and Health and Medical Entomology
1. Housing and Health Human Settlement, Social goals of housing, Criteria for 

Healthful Housing by Expert Committee of the WHO, Housing standards- 
Environmental Hygiene Committee, Rural Housing Standards, Overcrowding, 
Indicators of Housing.

2. Medical Entomology Classification of Arthropods, Routes of Disease transmission 
measures.
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Unit V
Insecticides and Rodents
1. Insecticides Types, mechanism of action, dosage and application for control of 

insects.
2. Rodents Rodents and its importance in disease, along with anti-rodent measures.    

Reference Books (latest edition)
1. Park K. Park’s Textbook of Preventive and Social Medicine. 23rd ed. Jabalpur: 

Banarsidas Bhanot Publishers; 2015. p.135-141
2. Suryakantha. Textbook of Community Medicine with recent advances. 4th 

edition.
3. Bhalwar R. Textbook of Public Health and Community Medicine. 2nd 
4. edition. Pune: Department of Community Medicine AFMC,2012 Essentials of 

Community Medicine for Allied Health Sciences, JSSUniversity Publications, 
2015.
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IV Semester

Core 10 – Developmental genetics

Learning objectives
• Understand the process in which genes control the growth and development of 

an organism and in creating an organism from a single cell.
• List the types of characteristics of an organism and know the broad phylogenetic 

relationships of animal phyla and some of the traits 
• Understand the role of sperm and egg to form zygote and its functions. 
• To describe the embryological aspect of gene theory.
• Understand the evolution of pathways in different model organisms

Theory -60hrs

UNIT I                                                                                             (9 hrs)
1. Principles of Developmental Biology - Genetic approaches, Genetic marking, 

Genetic malformations. (3 hrs)
2. Developmental patterns – Developmental dynamics of cell specification 

(Autonomous, Syncytial & Conditional), Morphogenetic fields. (2 hrs)
3. The Genetic core of development - The Embryological origins of Gene Theory, 

Early attempts at Developmental Genetics, Genomic equivalence, determining 
the function of genes during development, Gene targeting (Knockout) 
experiments, determining function of a message: Antisense RNA. (4 hrs)

UNIT II                                                                                         (13 hrs)
1. Genetics of cell-cell communication in development - JAK-STAT pathway, Hedgehog 

pathway, ‘Canonical’ WNT pathway, “non-Canonical” WNT pathway, SMAD pathway, 
cell death pathways, Juxtacrine signaling & Cell patterning. (4 hrs)

2. Differential gene expression from the same nuclear repertoire – differential gene 
transcription, selective nuclear RNA processing, Selective mRNA translation, 
differential protein modification, DNA methylation& gene activity, chromatin 
modification induced by DNA methylation, dosage compensation, X-inactivation 
in Human female, miRNA in transcriptional gene regulation. (5 hrs)

3. Environmental regulation of Animal development – Phenotypic plasticity, 
Environment – as part of normal development, Polyphenisms & Plasticity, 
environmentally adaptive nervous system, Endocrine disruptors. (4 hrs)

UNIT III                                                                                 (13 hrs)
1. Developmental mechanisms of Evolutionary change – ‘Unity of Type & ‘Conditions 

of Existence’, preconditions for Macro-evolution through developmental change 
– Modularity & Molecular parsimony, mechanisms of macro-evolutionary change, 
Homologous pathways of development, Developmental constraints (Physical, 
Morphogenetic & Phyletic). (3 hrs)
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2. Genetic analysis of developmental pathways in model organisms – Drosophila, 
C. elegans, Xenopus, Zebrafish, Chick & Mouse. (4 hrs)

3. Medical implications of Developmental Biology – Genetic errors of Human 
development, inborn errors of nuclear RNA processing & translation, identifying 
the genes for Human developmental anomalies, Teratogenesis – environmental 
assaults on Human development. (6 hrs)

UNIT IV                                                                                           (9 hrs)
1. Fertilization and assisted reproductive technologies (2 Hrs): formation of 

gametes, process of fertilization; diseases causing sterility; in-vitro fertilization 
techniques 

2. Early embryogenesis (3 Hrs): cleavage, the germinal stage, gastrulation, 
formation of the germ layers and body cavities; body axis specification; brief 
mention of the different kinds of birth defects and prenatal diagnosis; description 
of the phylotypic pharyngula stage, Development of the placenta. 

3. Development of the skeletal system (3 Hrs): vertebral column and ribs, 
commonly occurring genetic diseases affecting the skeletal system. 

4. Development of the bronchial apparatus, face, nose and palate (1 Hr): normal 
development and commonly occurring diseases including cleft palate. 

UNIT V                                                                                        (16 hrs)
1. Development of the special sense organs (2 Hrs): eyes, ears. 
2. Development of the nervous system (3 Hrs): Neurulation and subsequent 

development of the spinal cord and major areas of the brain; commonly 
occurring anomalies affecting the development of the nervous system example 
hydrocephaly, anencephaly. 

3. Development of the gastrointestinal tract (2 Hrs): divisions of the gut tube 
and their anlage; epithelial-mesenchymal interactions in the specification of 
different parts of the gut tube; partitioning of foregut into oesophagus and 
respiratory diverticulum; formation and rotation of stomach and midgut, the 
occurrence of herniation; formation of liver, spleen and pancreas; commonly 
occurring genetic diseases resulting in deviations in normal development. 

4. Development of the cardio-vascular system (3 Hrs): formation of the heart fields 
and then heart tube, cardiac loop; brief description of formation of the cardiac 
septa; vascular development: vasculogenesis and angiogenesis; formation of 
the aortic arches and then vascular pattern; formation of the venous system; 
foetal circulation and circulatory changes after birth; anomalies resulting in 
fused septa and 

5. Development of the urogenital system (3 Hrs): development of the pronephros, 
mesonephros and metanephros; formation of the kidney from the metanephric 
mesoderm and uretric bud; development of the gonads: formation of the genital 
ridges, migration of germ cells to somatic gonads; development of the testis, 
ovary and uterus; hormonal influence on development of the genital system; 
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genetic diseases of the urogenital system affecting kidney function and sterility. 
6. Development of the respiratory system (3 Hrs): formation of the lung buds, 

branching of the trachea and formation of lung lobes; maturation of lungs, 
association of terminal bronchiole sacs with blood capillaries.

Practicals 20hrs
• Genetic problems on polygenic variance, Heritability and ANOVA
• Dissect and show the heart beat in a chick embryo and determine its heart 

rate.
• Dissection of Imaginal Discs from 3rd Instar Drosophila Larvae.
• Buccal smear test.

Practical examination
• Record – 10 marks
• Procedure writing – 10 marks
• Dissect and mount imaginal discs – 10 marks
• Identify and comment on the given spotters – 05 marks
• Identify the sex of the given sample by using buccal smear. 05 marks

Reference
1. Gilbert, S. F. 2003. Developmental Biology. John Wiley Publishing. 
2. Gilbert, S. F. . Developmental Biology.2015. 11th edition. John Wiley Publishing. 
3. Rao, V. 1994. Developmental Biology: A Modern Synthesis. Oxford and IBH. 

New Delhi. 
4. Watson, J. D., T. A. Baker S. P. Bell, A Cann, M. Levine and R. Losick, 2004. 

Molecular 
5. Biology of Gene V Edition, Pearson Education RH Ltd. India. 
6. Watson, J. D., T. A. Baker S. P. Bell, A Cann, M. Levine and R. Losick, 2014. 

Molecular Biology of Gene 7th Edition, Pearson Education RH Ltd. India. 
7. Alberts, B, A Johnson, J. Lewis, M. Roff, K. Roberts and P. Walter 2002. Molecular 

Biology of the Cell IV Edition. Garland Science, New York. 
8. Alberts, B, Johnson, J Lewis, M. Raff, K Roberts and P. Watter. 2014. Molecular 

Biology of the cell. 6th edition. Garland Science, New York. 
9. Wolpert, L, Beddington R, Jessel T, Lawrence P, Meyerowitz E, Smith J, 2002 

Principles of Development, Oxford University Press. 
10. Wolpert, L, Beddington R, Jessel T, Lawrence P, Meyerowitz E, Smith J, 2015. 

Principles of Development, 5th edition. Oxford University Press. 
11. EssentialsofHumanEmbryology.Bhatnagar,OrientBlackswanPvt.Ltd.
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IV Semester

Core 11 – Population and evolutionary genetics

Learning objectives
• Describe how the frequency of an allele which controls a trait changes over time 

and the factors that lead to changes in gene frequencies
• Determine how changes in gene frequencies affect evolution and speciation
• Understand how evolution has led to changes in molecular  level
• Understand the macroevolution changes in the environment

Theory -60hrs

UNIT I                                                                                          16 Hrs
1. Theories of Evolution: (a) Overview of History and evolutionary thought (b) 

Lamarckism and its limitations (c) Darwinism and its limitations (d) Mendelian 
and Biometrician Controversy (e) Population genetics and Neo-Darwinism: (1) 
Mendelian Population (2) Gene pool (3) Allele and Genotype frequencies (4) 
Hardy-Weinberg genetic equilibrium and its applications. 

2. Forces of Evolution that affect the allelic frequencies: (a) Mutation (b) Migration 
(c) Selection (Stabilizing selection, Directional selection, Disruptive selection, 
Balancing selection, Frequency dependent selection, Density dependent 
selection, Group and kin selection), (d) Selection coefficient, Selective value, 
(e) Genetic drift (f) Nonrandom mating. 

3. Adaptation and Natural Selection : phenotypic variation vs. genetic variation; 
theory of Natural Selection; the ‘selfish gene’ concept; individual selection vs. 
group selection; patterns in adaptation for example, parasite-host adaptation; 
biogeographic evidence for evolution, major patterns of distribution of species. 

UNIT II                                                              20 Hrs
1. Inbreeding and Heterosis: (a) Measurement of inbreeding -inbreeding coefficient, 

Panmictic index (b) Inbreeding pedigree (c) Assortative and Disruptive mating 
(d) Heterosis- examples and mechanism. 

2. Human evolution: Hominid evolution: Anatomical, Geographical, Cultural. Molecular 
phylogenetics of Homo sapiens, Peopling of continents (Europe, Africa, Asia).

3. Isolating mechanisms: (a) Classification- Geographic, Reproductive isolation 
(1) Premating isolation- Climatic, Seasonal, Habitat, temporal, Ethological (2) 
Post mating isolation- gametic  mortality, zygotic mortality, Hybrid inviability, 
Hybrid sterility, Hybrid breakdown (b) Origin of reproduction isolation- Muller‟s 
view, Dobzhansky view. 

4. Quantitative Genetics: Johannsen pure-line theory, multiple factor hypothesis, 
types of quantitative traits, components of phenotypic variation and genetic 
models for quantitative traits, concept of heritability, artificial selection and 
realized heritability
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UNIT III                                                 (24 Hrs)
1. Speciation: (a) Species types and Species categories (b) Concepts of species 

(c) Models of speciation (d) Based on distribution- sympatric, allopatric, 
stasipatric (e) Based on genetic drift – Genetic revolution, Genetic transilience, 
Founder-flush theory (f) Hybridization, introgression and speciation (g) Phyletic 
gradualism and punctuated equilibrium (h) Molecular aspect of speciation-
speciation genes. . 

2. Molecular Evolution: (a) Patterns of change in nucleotide and amino acid 
sequences (b) Molecular clock (c) Neutral theory of molecular evolution (d) 
Conversion of genetic distance into divergence time (e) Emergence of Non-
Darwinism (f) Kinds of molecular data used in phylogenetic analysis (g) 
Phylogenetic considerations based on nucleotide and amino acid data (h) 
Construction of phylogenetic tree.

3. Evolution of Social behaviour :evolution of cooperation and apparent altruism. 
4. Evolution of Life Histories: life history traits, life span and senescence. 
5. Evolution of Homo sapiens: Phylogenetic relationships, fossil record and origin 

of modern human populations, migration and genetic variation in human 
populations; the evolutionary future of humans; evolution of human behaviour 
and cultural evolution.

Practicals                                                                                                             20hrs
• Cell counting, cell viability assay: Trypan blue exclusion.(3hrs) 
• Cell viability assays: MTT assay, IC50 determination (3hrs)
• Study of courtship behavior in drosophila
• Model a genetic drift for the given sample & comment
• Perform the Chi square analysis for the given sample
• Perform hardy-Weinberg law & interpret the result with the given samples.
• Construct a Phylogenetic tree for the given specimens according to their 

evolutionary pattern
• Perform the Clustal W analysis and comment on the divergence pattern

Practical examination
• Record- 10 marks
• Procedure writing - 10marks
• Clustal W analysis - 5 marks
• Chi square analysis – 15 marks

References
1. Dobzhansky, Th., F. J. Ayala, G. L. Stebbins and J. M. Balentine, 1976. Evolution. 

Surjeet Publication, Delhi. 
2. Freeman, S and J. C. Herron 1998. Evolutionary Analysis. Prentice Hall, New 

Jersey. 
3. Futuyma D. J. 1986.Evolutionary Biology.Sinauer Associates, INC. Sunderland.
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4. Smith, J. M. 1998. Evolutionary Genetics.Oxford University Press. Oxford. 
5. Stearns, S. C. and R. F. Hoekstra 2000. Evolution: An Introduction. Oxford 

University Press. Oxford. 
6. Strickberger, M. W. 1990. Evolution.Jones and Bartlett Publishers. Boston. 
7. Strickberger, M. W. Evolution.2014. 5th edition.Jones and Bartlett Publishers. 

Boston. 
8. Futuyma D. J. 2013.Evolution.Macmillan education.
9. Genetics of Population. Hedrick P.W. Jones & Bartlett
10. Principle of Population Genetics. Hartl D. L. and Clark A.G.Sinauer Associates
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IV Semester

Core 11 – Biophysics & Instrumentation

Learning objectives
• Understand the basic concepts of instrumentation used in genetics laboratory
• Identify the useful technique required for the given problem 
• Interpret and use the results from the given technique
• Critically assess advances within the field of bioanalytical chemistry

UNIT I                                                                                        (22 Hrs)                                                                          
1. General Biophysical methods– Measurement of pH, Radioactive labeling & 

counting, Autoradiography (3 hrs)
2. Separation & Identification of Materials - concept of Chromatography (Partition 

Chromatography, Paper Chromatography, Adsorption Chromatography, TLC, 
GLC, Ion Exchange Chromatography, Gel Chromatography, HPLC, Affinity 
Chromatography); Electrophoresis (Gel Electrophoresis, Paper Electrophoresis). 
(14 hrs)

3. Centrifugation – Basic Principle of Centrifugation, Instrumentation of 
Ultracentrifuge (Preparative, Analytical), Factors affecting Sedimentation 
velocity, Standard Sedimentation Coefficient,Centrifugation of associating 
systems, Rate-Zonal centrifugation, sedimentation equilibrium Centrifugation. 
(5 hrs)

UNIT II                                                                                        (16 Hrs)             
1. Microscopy – Light microscopy, Bright & Dark Field microscopy, Fluorescence 

microscopy, Phase Contrast microscopy, TEM, SEM. (6 hrs)
2. Molecular electron microscopy, sample preparation for electron microscopy, 

measuring electron diffraction of a solid with Electron Microscope, determination 
of molecular structure in Electron Microscope, minimizing drying & shrinking 
artifacts, using symmetry to enhance the Electron Microscope image, High 
Resolution Autoradiography, X-Ray diffraction (4 hrs)

3. X-Ray Crystallography – X-ray diffraction, Bragg equation, Reciprocal lattice, 
Miller indices & Unit cell, Concept of different crystal structure, determination of 
crystal structure [concept of rotating crystal method, powder method]. (6 hrs)

UNIT III                                                                                   (22 Hrs)                   
1. Spectroscopy: Raman Spectroscopy – What is Raman effect, Quantum 

mechanical reason of Raman effect, Molecular Polarizability, Polarizability 
ellipsoid, Experimental technique of Raman effect, Basic concept of Pure 
Rotational & Vibrational, Raman spectra of simple molecule (linear molecule). 
(6 hrs)

2. Infrared Spectroscopy – Principles of IR spectroscopy, vibrational spectra of 
biopolymers, Fourier transform of Infra Red spectroscopy, Instrumentation, 
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factors influencing vibrational frequency (Vibronic coupling, H-bond, electronic 
factors, bond angles, etc) (4 hrs)

3. NMR Spectroscopy – Basic principle of NMR spectroscopy, Experimental 
technique & instrumentation,Chemical shift, Hyperfine splitting, Relaxation 
process. (5 hrs)

4. Absorption Spectroscopy – Absorption spectroscopy of electronic states, 
Extinction co-efficient, Spectral properties of a simple molecule (Formaldehyde), 
Peptide group domination of far UV absorption for proteins, Aromatic amino 
acid domination of near UV absorption for proteins, estimation of protein 
concentration from UV absorbance, nucleic acid absorption dominated by bases. 
Beer-Lambert law, Instrumentation for measuring the absorbance of visible 
light, Factors affecting the absorption properties of a Chromophore. (7 hrs)

Practicals  20 hrs
• Microscopy – Light microscopy: principles, parts & function, Operation.(2 hrs)
• Sterilization: principles & operations – Autoclave, Hot Air Oven, Filtration, 

Laminar Air Flow (2  hrs)
• Principles & operations of Incubators & Shakers (2 hrs)
• Principle & operation of Centrifuge (2 hrs)
• Principle & operation of pH meter (2 hrs )
• Principle & operation of Colorimeter (2 hrs)
• Principle & operation of Spectrophotometer (2 hrs)
• Electrophoresis techniques (3 hrs)
• Chromatography techniques (3 hrs)

Practical examination
• Record- 10 marks
• Principle and operation of instruments - writing - 10marks
• Find the pH of the given sample and comment- 5 marks
• Perform paper chromatography or gel electrophoresis for the given sample 

and interpret -15 marks

References 
• Cantor &Schimmel : Biophysical Chemistry (Part I, II & III) 
• A. Lehninger : Principles of Biochemistry 
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Skill enhancement 2

Theory
Biostatistics & Research Methodology (30 hrs)

Learning objectives

• Understand and apply statistical methods for the design of biomedical 
research and analysis of biomedical research

• Use and interpret results from specialized computer software for the 
management and statistical analysis of research data

• Understand some basic concepts of research and its methodologies and 
identify appropriate research topics

• Select and define appropriate research problem and parameters, prepare a 
project proposal and conduct research in well-defined manner

UNIT I                                                                                            10 Hrs
1. General Introduction and Probability: Data types, descriptive statistics versus 

inferential statistics; measures of central tendency: mean, median, mode; 
measures of spread: variance,  standard deviation, coefficient of variation; 
tabulation and visual display of data; introduction to probability: sample space, 
events, definition of probability, permutations and combinations, events and 
operations on events, conditional probability, concept of independence, Bayes’ 
rule and screening tests, Bayesian inference; ROC curves; prevalence and 
incidence. (2 hrs)

2. Distributions: Introduction; random variables and their properties; permutations 
and combinations; the Binomial distribution: expectation (mean) and variance; 
the Poisson distribution: expectation and variance, computation of Poisson 
probabilities; the Gaussian distribution and its properties. (2 hrs) 

3. Estimation: Introduction; the relationship between population and sample; 
random-number tables, randomized studies; estimation of the mean of a 
distribution; estimation of the variance of a distribution; estimation for the 
Binomial distribution; estimation for the Poisson distribution; the Central Limit 
Theorem; the concept of confidence interval; confidence interval for the mean 
and its interpretation. (2 hrs) 

4. Hypothesis Testing: One-sample inference, one-sample test for the mean of 
a normal distribution: one-sided alternatives; one-sample test for the mean 
of a normal distribution: two-sided alternatives; the relationship between 
hypothesis testing and confidence intervals; Bayesian inference; one-sample 
χ2 test for the variance of a normal distribution, one-sample inference for the 
binomial distribution, one-sample inference for the Poisson distribution; two-
sample inference; the paired t-test; interval estimation for the comparison of 
means from two paired samples; two-sample t-test for independent samples 
with equal and unequal variances, interval estimation for the comparison of 
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means from two independent samples (equal variance case); testing for the 
equality of two variances. (2 hrs)

UNIT II                                                                                            10 Hrs  
1. Categorical Data: Two-sample test for binomial proportions, Fisher’s exact test; 

two-sample test for binomial proportions for matched-pair data (McNemar’s 
test); estimation of sample size and power for comparing two binomial 
proportions, R×C contingency tables; chi-square goodness-of-fit test, the 
kappa statistic. (2 hrs) 

2. Nonparametric Methods: the sign test, the Wilcoxon signed-rank test, the 
Wilcoxon rank-sum test. (1 hrs) 

3. Regression and Correlation Methods : General concepts; fitting regression lines, 
assessing the goodness of fit including the method of least squares; inferences 
to be made from the parameters of regression lines; interval estimation for linear 
regression; the correlation coefficient, inferences from correlation coefficients; 
multiple regression, partial and multiple correlation, rank correlation, interval 
estimation for rank correlation coefficients. (4 hrs) 

4. Multisample Inference: Introduction to the one-way analysis of variance 
(ANOVA): fixed effects model, hypothesis testing; comparisons of specific 
groups, using one-way and two-way 

ANOVA; The Kruskal-Wallis test; the random effects models in one-way ANOVA, 
the intra-class correlation coefficient; mixed models.(4 hrs) 

UNIT III                                                                                         10 Hrs   
1. Introduction about a special area 
2. Highlights on recent advances 
3. Discuss classical papers 
4. Inculcate the faculty of critical appreciation of a research article
5. Scientific paper writing

References
1. Biostatistics Danial, W. W Wiley
2. Statistical methods in Biology Bailey, N.T.J Cambridge Univ.Press
3. SK Gupta, Statistical Methods, S Chand Company. 
4. B. K. Mahajan, Methods in Biostatistics, 6th Edition Jaypee Publication.
5. JH Zar (2010) Biostatistical Analysis, Prentice Hall Publication, 5th Edition 
6. W. W. Daniel (2013) Biostatistics Basic concepts and methodology for the health 

sciences, Wiley Student edition 
7. R. B. D’Agostino Sr., L. M Sullivan and A. S Beiser (2006) Introductory Applied 

Biostatistics, Thomson Brooch. 
8. P. Sebranek, V. Meyer and D. Kemper (1995) Writers INC: A Student Handbook 

for Writing & Learning, Great Source Education Group Inc. 
9. R. A. Day (2011) Scientific English: A Guide for Scientists and other Professionals, 

Greenwood Press; 3rd revised edition. 
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10. M. Raman and S. Sharma (2012) Technical Communication; Principles and 
Practice,  Oxford University Press, New Delhi; 2nd edition.

11. Y.N. Bui (2013) How to Write a Master’s Thesis Paperback, 2nd edition. 
12. ONLINE SOFTWARE: https://www.rationaleonline.com 

Allied-4- Constitution of India

Learning objectives
• Understands the need for a constitution
• Enumerate the key features of Indian constitution
• Understands the fundamental rights of Indian citizen

Unit - I
Meaning of the term ‘Constitution’. Making of the Indian Constitution 1946- 1950.

Unit - II
Thedemocraticinstitutionscreatedbytheconstitution,Bicameralsystemof Legislature 
at the Centre and in the States.

Unit - III
Fundamental rights and duties their content and significance.

Unit - IV
Directive principles of States, policies the need to balance fundamental rights with 
directive principles.

Unit - V:
Special rights created in the Constitution for dalits, backwards, women and children 
and the religious and linguistic minorities.

Unit - VI
Doctrine of Separation of Powers,legislative,executive and judicial and their functioninginIndia.

Unit - VII
The Election Commission and State Public Service commissions.

Unit - VIII
Method of amending the Constitution.

Unit - IX
Enforcing rights through writs.

Unit - X
Constitution and sustainable development in India.
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Recommended Books Recent Editions.
• J.C. Johari. The Constitution of India. A Politico-Legal Study. Sterling Publication, 

Pvt.Ltd.NewDelhi.
• J.N.Pandey.ConstitutionLawofIndia,Allahbad,CentralLawAgency,1998.
• Granville Austin. The Indian Constitution. Corner Stone of a Nation-Oxford, 

New Delhi,2000.
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V – Semester

Core 13 – Microbial Genetics

Learning Objectives
• Sound understanding of the core principles, paradigms and unique aspects of 

microbial genetics
• Familiarity with historically important, contemporary, and state-of-the-art 

research techniques used in microbial genetics
• Development of skills in critical thinking, integration/synthesis of concepts and 

ideas and scientific problem-solving

Unit I                                                                                             8hrs
1. DNA and RNA as genetic material. Structure and organization of prokaryotic 

DNA. Extrachromosomal genetic elements – Plasmids and transposons.  ( 4 
Periods)

2. Prokaryotic Genomes - Physical organization of bacterial genomes (Structure of 
the bacterial nucleoid, Replication and partitioning of the bacterial genome and 
Genome of Archaea).(4 Periods)

Unit II                                                                                          12hrs
1. Mechanism of genetic exchange: Plasmid and bacterial sex, Types of plasmids 

(F Plasmid: a Conjugate plasmid’, Mobilization of Non-conjugative plasmid, 
R plasmid, Col plasmid Copy number and incompatibility), Episomes. 
Transposable elements (Insertion sequence and transposons, Integrons and 
Antibiotic-Resistance cassettes, Multiple Antibiotic Resistant bacteria, Mu–
virus); Bacterial Genetics (Mutant phenotype, DNA mediated Transformation; 
Conjugation (Cointegrate Formation and Hfr Cells, Time–of–Entry Mapping, F’ 
Plasmid); Transduction (Generalized transduction, Specialized Transduction)- 
gene mapping. (12 Periods)

Unit III                                                                                          26hrs
1. Molecular Mechanism of gene regulation in prokaryotes - Transcriptional 

regulation in prokaryotes (inducible and repressible system, positive regulation 
and negative regulation); Operon concept – lac, trp, Ara operons. (6 Periods)

2. Bacteriophages: Stages in the Lytic Life Cycle of a typical phage, Properties 
of a phage infected bacterial culture, Specificity in phage infection, E. coli 
PhageT4, E.coli Phage T7, E.coli phage lambda, Immunity to infection, Prophage 
integration, Induction of prophage, Induction & Prophage excision, Repressor, 
Structure of the operator and binding of the repressor and the Cro product, 
Decision between the lytic and lysogenic Cycles, Transducing 

3. phages, E.coli phage phiX174, filamentous DNA phages, Single stranded RNA 
phages, The lysogenic Cycle.   (15 Periods)

4. Bacteriophage Genetics - Benzer’s fine structure of gene in bacteriophage T4 
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: Plaque Formation and Phage Mutants, Genetic recombition in the lytic cycle, 
(concept of recon, muton, cistron). (5 Periods)

Unit IV                                                                                        14hrs
1. Basic principles of genetic engineering. Restriction endonucleases, DNA 

polymerases and ligases. Vectors. Outlines of gene cloning methods. Polymerase 
chain reaction. Genomic and cDNA libraries. General account on application of 
genetic engineering in industry, agriculture and medicine.(10 Periods)

2. Genetic analysis of bacteria, strain construction, gene fusions & genetic reporters. 
Synthetic genes & genomes, in vitro genetic manipulations(4 Periods)

Practicals: Microbial genetics      Practical period: 20
1. Streaking and colony culture
2. Gram staining
3. Isolation of plasmid DNA from E. coli.
4. Isolation of genomic DNA from E. coli.
5. Estimation of DNA using UV spectrophotometer.
6. Restriction digestion 
7. Resolution and visualization of DNA by Agarose Gel Electrophoresis.
8. Resolution and visualization of proteins by Polyacrylamide Gel Electrophoresis 

(SDS-PAGE).
9. Transformation study of E-coli 
10. Gene cloning 

Practical examination
• Procedure writing (10 marks)
• Isolation of DNA from E. coli and quality check (10 marks)
• Gram staining(10 marks)
• Record (10 marks)

Reference books 
1. Crueger, W. and Crueger, A. (2000). Biotechnology: A Text Book of Industrial 

Microbiology, PrenticeHall of India Pvt. Ltd., New Delhi.
2. Freifelder, D. (1990). Microbial Genetics. Narosa Publishing House, New Delhi.
3. Freifelder, D. (1997). Essentials of Molecular Biology. Narosa Publishing House, 

New Delhi.
4. Glazer, A.N. and Nikaido, H. (1995). Microbial Biotechnology – Fundamentals 

of Applied
5. Microbiology, W.H. Freeman and company, New York.
6. Kannan, N. (2003). Hand Book of Laboratory Culture Medias, Reagents, Stains 

and Buffers. Panima Publishing Co., New Delhi.
7. Lewin, B. (2000). Genes VIII. Oxford University Press, England
8. Maloy, S.R., Cronan, J.E. and Freifelder, D. (1994). Microbial Genetics, Jones 

and Bartlett Publishers, London.
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9. Nicholl, D.S.T. (2004). An Introduction to Genetic Engineering. 2 nd Edition. 
Cambridge University Press, London.

10. Old, R.W. and Primrose, S.B. (1994) Principles of Gene Manipulation, Blackwell 
Science Publication, New York.

11. Snyder, L. and Champness, W. (1997). Molecular Genetics of Bacteria. ASM 
press,

12. Strickberger, M.W. (1967). Genetics. Oxford & IBH, New Delhi.
13. Verma, P.S. and Agarwal, V.K. (2004). Cell Biology, Genetics, Molecular Biology, 

Evolution and Ecology. S. Chand & Co. Ltd., New Delhi.
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V – Semester

Core 14 – Principles of Immunology

Learning Objectives
• Students will acquire knowledge of the components of the human immune 

system.
• Students will understand basic concepts of the human immune system 

functioning
• Students will recognize the fundamental properties of techniques based on 

antigen-antibody interactions.
• Students will describe MCH class I and Class II in relation to immune system 

recognition.
• Students will acquire an understanding of T cell and B cell maturation, activation, 

differentiation and immune receptor recognition.
• Students will be able to analyze the immune response to infectious disease.

Unit I                                                                                            11hrs
1. Immune Response - an overview, components of mammalian immune system, 

molecular structure of Immunoglobulins or Antibodies, Humoral & Cellular 
immune responses, T-lymphocytes & immune response (cytotoxic T-cell, helper 
T-cell, suppressor T-cells), T-cell receptors, genome rearrangements during 
B-lymphocyte differentiation, Antibody affinity maturation class switching, 
assembly of T-cell receptor genes by somatic recombination. (8 Periods)

2. Receptor and Signalling – B cell and T cell receptors, Cytokines and Chemokines(3 
Periods)

Unit II                                                                                            12hrs
1. Regulation of immunoglobulin gene expression – clonal selection theory, 

allotypes &idiotypes, allelic exclusion, immunologic memory, heavy chain gene 
transcription, genetic basis of antibody diversity, hypotheses (germ line & 
somatic mutation), antibody diversity, alternate pathways of transcript splicing, 
variable joining sites & somatic mutation, role of antibody (alone, in complement 
activation & with effector cells), monoclonal antibodies.  (8 Periods)

2. Major Histocompatibility complexes – class I & class II MHC antigens, antigen 
processing. (4 Periods)

Unit III                                                                                              18hrs
1. Innate and adaptive immunity (2 Periods)
2. Immunity to infection – immunity to different organisms, pathogen defense 

strategies, avoidance of recognition, inactivation of host-immune effector 
mechanisms. (3 Periods)

3. Immuno-techniques - Blood grouping, Antigen-Antibody reactions: agglutination, 
precipitation, immuno-electrophoresis, Coomb’s test, ELISA, RIA. (8 Periods)
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4. Vaccines & Vaccination – adjuvants, cytokines, DNA vaccines, recombinant 
vaccines, bacterial vaccines, viral vaccines, vaccines to other infectious agents, 
tumor vaccines, principles of vaccination, passive & active immunization, 
immunization programs & role of WHO in immunization programs. (5 Periods)

Unit IV                                                                                                   19hrs
1. Auto-immune diseases – autoimmunity & auto-immune diseases, factors 

contributing development of auto-immune diseases, mechanism of 
development, breakdown of self-tolerance, rejection of transplants, molecular 
mimicry, diagnosis & treatment of auto-immune diseases, replacement 
therapy, suppression of autoimmune processes, nature of auto-antigens, 
immunodeficiency, AIDS. (5 Periods)

2. The complement system (4 Periods)
3. Transplantation of organs - The stages of transplantation responses, describe 

the cells involved in transplantation immunity, speculate on success of various 
transplant procedures, analyze data to explain changes in MHC of recipients of 
bone marrow transplants (6 Periods)

4. Programmed Cell Death and Cytotoxic Lymphocytes, T regulatory cells, 
Lymphocyte trafficking and Immunological memory  (4 Periods)

Practicals        Practical period: 20
• Blood group typing by agglutination 
• Estimation of haemoglobin by cyanmethemoglobin method
• Technique of Latex agglutination 
• ELISA - Screening antisera or hybridoma supernatants for specific antibodies
• ELISA - To detect the presence of an antibody in a sample and to use it as a 

diagnostic tool in medicine.

Practical Examination
• Procedure writing (10 marks)
• Blood group typing by agglutination (10 marks)
• cyanmethemoglobin method (10 marks)
• Record (10 marks)

Reference Books
1. Abbas AK, Lichtman AH, Pillai S. (2007). Cellular and Molecular Immunology. 

6th edition Saunders Publication, Philadelphia.
2. Delves P, Martin S, Burton D, Roitt IM. (2006). Roitt’s Essential Immunology.11th 

edition WileyBlackwell Scientific Publication, Oxford.
3. Goldsby RA, Kindt TJ, Osborne BA. (2007). Kuby’s Immunology. 6th edition 

W.H. Freeman and Company, New York.
4. Kuby’s Immunology. 6th edition W.H. Freeman and Company, New York.
5. Richard C and Geiffrey S. (2009). Immunology. 6th edition. Wiley Blackwell 

Publication.
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V – Semester

Core 15 – Bioinformatics

Learning Objectives
• The students will be able to describe the contents and properties of the 

most important bioinformatics databases, perform text- and sequence-
based searches, and analyze and discuss the results in light of molecular 
biological knowledge.

• The students will be able to explain the major steps in pairwise and multiple 
sequence alignment, explain the principle for, and execute pairwise 
sequence alignment by dynamic programming

• The students will be able to predict the secondary and tertiary structures 
of protein sequences.

Unit 1
Introduction to Bioinformatics     (5 hours)
Definition and History and Applications of Bioinformatics, Internet resources, 
various databases and bioinformatics tools, organization of databases

Unit II
Biological Databases       (20 hours)
Nucleic acid sequence databases, Protein sequence databases, Repositories for 
high throughput genomic sequences, Genome Databases, 3D Structure Database, 
Chemical Structure database, Gene Expression database, Derived Databases, 
Structure classification database, Protein-Protein interaction database and Pathway 
database

Unit III
Sequence Analysis           (20 hours)
File formats, Basic concepts of sequence analysis, Scoring matrices, Pair wise 
sequence alignments, Multiple sequence alignment, Database Searches: Keyword-
based searches and Sequence-based searches, Profile-based searches, Markov 
chains and applications

Unit IV
Structure Prediction          (15 hours)
Overview and Introduction to Protein Structure, Sequence-Sequence Alignment 
Methods, Sequence Based Secondary Structure Prediction. Visualization of structures 
using Rasmol or SPDBV. Fundamentals of the methods for 3D structure prediction, 
Homology/comparative Modeling, fold recognition, threading approaches, and ab 
initio structure prediction methods. Use of modeller

Practicals                  Practical period: 20
Referencing in Scientific literature and their practical usage, PubMed
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• Sequence retrieval
• Biological Databases: Study of different Biological databases (esp. the ones 

given below), Format.
• Pair wise sequence alignment
• Local and Global alignment – Algorithms
• DOT matrix analysis
• Databases search for homologous sequence using (BLAST) and (FASTA)
• MSA: (Clustal W, Clustal X, PILE UP), Algorithms-MSA, Progressive 

alignment etc, Problems with MSA method, Statistics behind MSA
• Protein structure prediction tools
• Homology modeling

Practical examination
1. Perform a sequence similarity search for the given gene id’s and comment on 

the conserved domain of a gene.
2. Identify the given sequence and also find the similar sequences present in 

swissprot database for the following query.
3. Determine the 3d structure of human gaba transaminase using homology 

modeling.
4. Determine the secondary structure of the given proteins & comment.

Text Books:
• Bioinformatics: Sequence, Structure and Databanks: A Practical Approach 

(The Practical Approach Series, 236), Des Higgins (Editor), Willie Taylor. 1st 
edition, October 2000, Oxford University Press. ISBN: 978-0199637904.

• Bioinformatics: Sequence and Genome Analysis, David W. Mount. 2nd 
edition, June 2004, Cold spring harbor laboratory press. ISBN: 978-
0879697129

References:
• Introduction to Bioinformatics, Teresa Attwood, David Parry-Smith, 1st 

edition, May 2001, Pearson Education. ISBN: 978-8178085074
• Bioinformatics: A Practical Guide to the Analysis of Genes and Proteins, 

Second Edition, Andreas D. Baxevanis, B. F. Francis Ouellette. 3nd 
edition, October 2004, A John Wiley & Sons, Inc., Publication. ISBN: 978-
0471478782.
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V – Semester

Allied 5 – Ethical, social and legal issues

Learning Objectives
• Identify the genetic technologies which comes under  ethical issues
• Understand the social issues in medical genetics
• Understand the legal and bioethical issues involved.

UNIT I                                                                                              16 Hrs  
1. Genetic technologies – an overview of Genetic screening for any predisposition 

symptoms, Cancer screening, Cloning, Gene therapy, DNA fingerprinting,(Paternity 
and Forensics) in vitro fertilization, surrogate motherhood, PGD, transgenic 
organisms, xeno transplantation, GMOs. 

2. Social issues - public opinions against the molecular technologies. 

UNIT II                                                                                            14 Hrs   
1. Legal issues – legal actions taken by countries for use of the molecular technologies.
2. Ethical issues – ethical issues against the molecular technologies. 
3. Bioethics – Necessity of Bioethics, different paradigms of Bioethics – National 

& International.
4. Intellectual Property Rights – Why IPR is necessary, TRIPS & IPR, IPR – national 

& international scenario, IPR protection of life forms

References
1. K Park (2011) Park’s Textbook of Preventive and Social Medicine, Banarsidas 

Bhanot Publication, 21st Edition. 
2. J Owen, J Punt and S Stranford (2013) Kuby Immunology, WH Freeman Publication, 7th Edition. 
3. T Strachan and A Read (2011), Human Molecular Genetics, Garland 
4. Science/Taylor and Francis Group Publication, 4th Edition. 
5. Peter Turnpenny and Sian Ellard (Eds) (2012) Emery’s Elements of Medical 

Genetics, Elsevier, 14th Edition.
6. R.J. McKinlay Gardner, Grant R Sutherland, and Lisa G. Shaffer (2011), Chromosome 

abnormalities and Genetic counselling, Oxford University Press, 4th Edition. 
7. David L. Rimoin, Reed E. Pyeritz and Bruce Korf. (Eds.) (2013) Emery and Rimoin’s 

Principles and Practice of Medical Genetics, Elsevier, 6th Edition.
8. Peter S Harper (2010), Practical Genetic Counselling Elsevier, 7th Edition. 
9. Jean-Marie Saudubray, Georges van den Berghe, John H. Walter, (Eds.) (2012), 

Inborn Metabolic Diseases: Diagnosis and Treatment, Springer, 5th Edition. 
10. T Smith (1999) Ethics in Medical Research: A Handbook of Good Practice, Cambridge 

University Press 
11.  IS Shergill, A Thompson and N Temple (2011) Ethics, Medical Research, and 

Medicine: Commercialism versus Environmentalism and Social Justice, Springer 
Science and Business Media Publication 
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VI – Semester

Core 16 – Genetics of complex diseases

Learning Objectives
• Describe  the different genetic disorders  
• Understand the genetic basis of immune system involved in different 

disorders
• Explain the genetic basis of different diseases in the system
• Understand the complexity involved in cancer biology, Diabetes mellitus 
• List the different treatment modalities in treating the genetic disorders

UNIT–I          (12 hours)
An overview of the genetic basis of syndromes and disorders
Neurogenetics-  
Study designs: genetic and environmental manipulations, Circadian rhythms, 
Learning and memory
Cognitive disabilities-Mental retardation, Learning disorders, Communication 
disorders, Dementia
Psychopathology-Schizophrenia, Mood disorders, Anxiety disorders, Disorders of 
childhood
Neurogenetic disorders- Major regions of human brain and nerve conduction, 
Charcot-Marie-Tooth syndrome, spinal muscular atrophy, Syndromes due to triplet 
nucleotide expansion, Alzheimer’s disease

UNIT–II          (12 hours)
Molecular genetics of HIV, Hepatitis viruses, Mycobacterium tuberculosis, Vibrio 
cholerae, Plasmodium, Leishmania, Trypanosoma, EntamoebaGenetic disorders in 
skeleton and skin Mitochondrial syndromes

UNIT –III          (14 hours)
Genetic disorders of Haemopoitic systems- Overview of Blood cell types and 
haemoglobin, Sickle cell anemia, Thalassemias, Hemophilias
Genetic disorders of eye- Colour Blindness, Retinitis pigmentosa, Glaucoma, 
Cataracts Muscle genetic disorders- Dystrophies (Duchenne Muscular dytstrophy 
and Becker Muscular Dystrophy), Myotonias, Myopathies

UNIT –IV          (10 hours)
Genetics of complex polygenic syndromes- Hyperlipidemia, Atherosclerosis, 
Diabetes mellitus Basic mechanisms regulating normal tissue homeostasis: 
regulation of cell-proliferation, growth, differentiation and apoptosis; aberrations 
in regulatory mechanisms that result in cancer.

UNIT –IV          (12 hours)
Immunogenetics- An introduction to immune system, Immunoglobulin and T-cell 
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receptor genes: Organization of Ig gene loci, Molecular mechanisms of generation 
of antibody diversity, Expression of Ig genes, Regulation of Ig gene transcription, 
Antibody engineering, Organization of TCR gene loci, Generation of TCR diversity
HLA complex, regulation of immune system, Disorders of Human Immune System
Management of genetic disorders

Practicals        Practical period: 20
• DNA isolation - from Human Blood   (4 hrs)
• Gel electrophoresis (5 hrs)
• Gel documentation & photography (2 hrs)
• Gene polymorphism studies- PCR, RFLP, RAPD, SNP analysis(9 hrs)

Practical Examination
• Procedure writing (10 marks)
• DNA isolation (10 marks)
• Perform the electrophoresis of the given sample (10 marks)
• Record (10 marks)

Reference Books
1. Kaplan & Sadock, Synopsis of Psychiatry.Williams & Wilkins.1998
2. Plomin et al. Behavioral Genetics.Freeman. 2001
3. Streips & Yasbin. Modern Microbial Genetics. Wiley. 2002
4. Trun & Trumpy. Fundamentals of Bacterial Genetics. Blackwell. 2004
5. Volk et al. Essentials of Medical Microbiology. Lippincott & Co.1991
6. Rasko & Downes. Genes in Medicine. Kluwer. 1995
7. Rimoin et al. Principles & Practice of Medical Genetics, vol. I-III. Churchill. 2002
8. Robinson & Linden. Clinical Genetics Handbook. Blackwell. 1994
9. Strachan & Read. Human Molecular Genetics. Wiley. 1999
10. Wilson. Clinical Genetics: A Short Course. Wiley-Liss. 2000
11. Roitt. Essential Immunology. Blackwell. 2003
12. Roitt et al. Immunology. Mosloy. 2000

Core 17 – Genetics of rare diseases

Learning Objectives
• Understand  the global and national burden of rare disease
• List the rare disease ,causes and their genetic background
• Describe the different tools in identification of rare disease
• Understand the basis of genetic counseling for rare disesase

UNIT–I                  (14hours) 
An overview of rare diseases, National and international status of rare disease, list 
of rare diseases, causes of rare disease, genetic basis for rare disease, rare disease 
organisation Monogenic diseases like Cystic fibrosis,Tay-Sachs syndrome,  Marfan 
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syndrome Genetic bases of inborn errors of metabolism like Phenylketonuria, Maple 
syrup urine syndrome, Mucopolysaccharidosis, Galactosemia etc.

UNIT–II                (10 hours)
Genome imprinting Syndromes like Prader-Willi & Angelman syndromes, Beckwith-
Wiedeman Syndrome Genomic syndromes: Neurofibromatosis I Neurogenetic 
disorder- Major regions of human brain and nerve conduction, Charcot-Marie-Tooth 
syndrome, spinal muscular atrophy, Syndromes due to triplet nucleotide expansion 
Rare diseases involving musculoskeletal system, skin, ophthalmology

UNIT –III          (12 hours)
Tools to identify rare diseases – new born screening, NIPT, karyotyping, NGS, exome 
arrays  Web tools for identification of rare genetic disorders Genetic counselling for 
rare diseases

UNIT –IV          (14 hours)
Programmes undertaken by the government for prevention of rare diseases Recent 
advances in rare disease, steps taken to screen and prevention in rare disease. 
Orphan drugs.

Practicals        Practical period: 20
• New born screening
• Tests for inborn error of metabolism
• Double marker, triple marker and quadruple marker estimation

Practical Examination
• Procedure writing (10 marks)
• Case discussion (15 marks)
• Spotters (5 marks)
• Record (10 marks)

Reference 
1. https://rarediseases.org/for-patients-and-families/information-resources/

rare-disease-information/
2. https://rarediseases.info.nih.gov/diseases
3. https://rarediseases.info.nih.gov/diseases/fda-orphan-drugs
4. https://sapac.illumina.com/science/technology/next-generation-sequencing.

html
5. Sarah B Ng; Kati J Buckingham; Choli Lee; Abigail W Bigham; Holly K Tabor; 

Karin M Dent; Chad D Huff; Paul T Shannon; Ethylin Wang Jabs; Deborah 
A Nickerson; Jay Shendure; Michael J Bamshad (2010). “Exome sequencing 
identifies the cause of a mendelian disorder”. Nature Genetics. 42 (1)

6. GeneVetter is available at http://genevetter.org/
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Core 18 – Epigenetics in health and disease

Learning Objectives
• Describe the mechanism and functions involved in epigenetics
• Understand the role of physical and environmental stress on epigenetics
• Describe the effects of epigenetic changes on health and different diseases
• Explain the role of diet on epigenetics and physical exercise
• Understand the  recent advances in  epigenetics 

UNIT–I          (14 hours)
Epigenetics- definition, molecular basis, mechanisms involved in epigenetics, 
functions of epigenetics, Lamarckism Epigenetic modification on evolution

UNIT–II          (10 hours)
Behavioural epigenetics- stress, anxiety Mental health and epigenetics 
Neurodegenerative diseases and epigenetics- CNS, Motor neurons

UNIT –III                                                                        (14 hours)
Epigenetics in adulthood, obesity, diabetes, hypertension, hypothyroidism, physical 
exercise

UNIT –IV          (10 hours)
Nutriepigenomics- prenatal and postnatal effects, effect of folate on epigenetics, 
transgenerational effects, Epigenetics and diet,Radiation exposure and epigenetics

UNIT –V          (12 hours)
Bioinformatics and epigenetics, Application of epigenetics in forensic science, Model 
organisms in nutriepigenomics, Recent advances in epigenetics

Practicals        Practical period: 20
• RNA isolation – from human blood
• Quantification of RNA by Orcinol method Construction of cDNA
• Gene expression analysis
• Real time PCR data analysis and interpretation
• Bisulphite conversion
• Methylation specific PCR, 

Practical Examination
• Record- 10 marks
• Procedure writing-10 marks
• Quantification of RNA by Orcinol method- 15 marks
• Real time PCR analysis- 5 marks

Reference
1. Epigenetics: A Reference Manual | Book. Caister Academic Press. Jeffrey M. 
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Craig and Nicholas C. Wong. September 2011
2. Dupont C, Armant DR, Brenner CA (September 2009). “Epigenetics: definition, 

mechanisms and clinical perspective”. Seminars in Reproductive Medicine. 27 (5): 
351–57. doi:10.1055/s-0029-1237423. PMC 2791696. PMID 19711245. 

3. Sghirlanzoni A, Pareyson D, Lauria G (June 2005). “Sensory neuron 
diseases”. review. The Lancet. Neurology. 4 (6): 349–61. doi:10.1016/S1474-
4422(05)70096-X. PMID 15907739

4. Gallou-Kabani C, Vige A, Gross MS, Junien C. Nutri-epigenomics: Lifelong 
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Allied 6

Genetic Counselling

Learning Objectives:
• Develop strong foundational knowledge and skills in genetic counselling 

encompassing medical genetics; psychological and ethical issues; and familial 
and social implications of genetic contributions to health and human disease.

• Foster critical thinking and research skills and make original contributions to 
research in the field of genetic counseling.

UNIT–I          (10 hours) 
Antenatal Counseling: Counseling for common congenital anomalies, observe fetal 
ultrasonography
Prenatal Counseling: Biochemical screening – timing, methods, result interpretation. 
Counseling regarding various prenatal diagnosis techniques, risks associated with 
invasive procedures, interpretation of laboratory results and their limitations. 
Observe foetal sampling procedure (amniocentesis, chorionic villus sampling, 
cordocentesis).
Peri-conceptional Counseling: Counseling recurrent pregnancy loss, autopsy report 
review, pre – marital counseling

UNIT–II          (10 hours)
Metabolic errors: An approach to diagnosis of metabolic disease using initial 
screening techniques and then more definitive biochemical parameters an enzyme 
assays, management and prognosis in metabolic disorders including information 
regarding therapeutic benefits of dietary management, use of vitamin factors, 
drugs and interventions such as bone marrow transplant.
Dysmorphology: Etiology and pathogenesis in dysmorphology including the 
distinction between malformations, deformations, disruptions and dysplasias; 
syndromes, associations and sequences. Approach to identification and diagnosis 
using medical literature and computer databases.Learning common syndromes.

UNIT –III          (10 hours)
Ophthalmology: Molecular genetics of developmental anamolies of the globe, 
corneal disorders, monogenic retinal degenerative diseases, retinoblastoma, uveal 
melanoma, multifactorial diseases of the eye
Hematology: Genetics of hematological disorders like thalassemia, sickle cell 
anemia, hemoglobinopathies
Neuro genetics: Normal development of brain and associated genetic syndromes, 
genetics, investigations & management
Cardiology: Common congenital heart defects and associated genetic syndromes, 
genetics, investigations & management
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Oncology: Common cancers, oncogenesis, genetics &counselling
Miscellaneous: Molecular Genetics of Endocrinological and Musckuloskeletal 
disorders

Reference books 
• Foundations of Perinatal Genetic Counseling  (English, Paperback, Mathiesen 

Amber) by Amber Metheisen
• A Guide to Genetic Counseling.Wendy R. Uhlmann, Jane L. Schuette, Beverly 

Yashar, John Wiley & Sons, 20-Sep-2011 - Medical - 644 pages
• Counseling About Genetic Testing and Communication of Genetic Test Results – 

ACOG”. www.acog.org. Retrieved 2018-09-25.
• Alexandra Minna Stern, Telling Genes: The Story of Genetic Counseling in 

America. Baltimore, MD: Johns Hopkins University Press, 2012
• Resta R, Biesecker BB, Bennett RL, Blum S, Hahn SE, Strecker MN, Williams 

JL (April 2006). “A new definition of Genetic Counseling: National Society of 
Genetic Counselors’ Task Force report”. Journal of Genetic Counseling. 15 (2): 
77–83. doi:10.1007/s10897-005-9014-3. PMID 16761103

Elective Subjects

Recombinant DNA Technology

Learning objectives
• Identify the tools used for gene exploration 
• Explain the underlying mechanisms of gene cloning,
• Discuss the practical aspects of applying recombinant DNA technology, 
• Explain the significance of model organisms in recombinant DNA technology, 
• Describe recombinant gene expression systems.

Theory -30hrs

UNIT I                                                                                           (10 hrs)
Principles of genetic manipulation, Isolation of total genomic DNA, Meaning of 
recombinant DNA technology, Restriction and ligation of DNA molecules, Amplifying 
recombinant DNA, Molecular cloning.

UNIT II                                                                                          (6 hrs)
Strategies of bacterial transformation, Selective marker, Shortgun cloning and 
cDNA libraries, Cell competency, screening libraries

UNIT III                                                                                         (8 hrs)
Electrophoresis and hybridization techniques, Quantitative and real-time PCR 
techniques, Different DNA sequencing strategie, Model organisms, Reverse and 
forward genetics, Gene expression vector systems
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UNIT IV                                                                                          (6 hrs)
Expressing eukaryotic genes in bacteria, In vitro mutagenesis, Reporter gene 
technology

References:
1. BROWN, T.A. (2001). Gene cloning and DNA Analysis. 4th Edition. Blackwell 

Publishers
2. LEA, P.J.(1997). Plant Biochemistry and Molecular Biology.John Wiley and Sons. 

Chichester. New York. Brisbane. Toronto. Singapore

Proteomics

Learning objectives
• Understand the basic concept of proteomics
• Describe the technique used to study proteomics

Theory -30hrs

UNIT I                                        6hrs
Protein sequence databases and their use, Protein sequence data in UniProt,  
Quantitative proteomics.

UNIT II                                                          6hrs
Computational methods for protein Secondary structure prediction (Chou-Fasmann, 
GOR and Neural Networks) and reliability (Q3 value and SOV score), 

UNIT III                                      8hrs
Analysis of 3D structures: secondary structure assignment, assignment of hydrogen 
bonds, coulomb hydrogen bond calculation, empirical hydrogen bond calculation, 
assignment methods of secondary structure (DSSP, STRIDE, DEFINE, P-Curve).
Tertiary structure prediction methods.

UNIT IV                   10hrs
Protein sources, Industrial and medical application of proteins, different expression 
of proteins for large scale purifications, protein engineering strategy, rational and 
random mutagenesis- Types of predictions methods, Homology, Fold recognition 
method, Validation of protein structure (Ramachandran plot analysis, ERRAT score, 
VERIFY3D).

References 
• Twyman, R.M. Principles of Proteomics. Bios Scientific Publisher, Oxford, 

2004. 
• Kraj, A. & Silberring J. Introduction to Proteomics. Ed. Wiley, UK 2008. 
• Lovrik, J. Introducting Proteomics: From concepts to sample separation, 

mass spectroetry and data analysis. Ed. Wiley-Blackwell, UK, 2011



88

• Introduction to Proteomics: Tools for the New Biology, D.C. Liebler, Humana 
Press, 2002.

• Principles of Proteomics, R.M. Twyman, Bios Scientific Pub., 2004.
• Proteomics for Biological Discovery, T.D. Veenstra, J.R. Yates III, John-

Wiley & Sons, Hoboken, New Jersey, USA; 2006.
• Protein Biochemistry and Proteomics (The Experimenter Series), R. Hubert, 

Academic Press, 2006.
• Proteomics in Practice: A Guide to Successful Experimental Design, R. 

Westermeier, T. Naven, H-R. HÃ¶pker, Wiley-VCH, 2008
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Model organisms in genetic and genomic research

Learning objectives
• Understand the concept of using a model to study general principles and 

why certain species are more suitable than others for developmental 
research. 

• Describe the models most commonly used in the study of development and 
the advantages that each offers. 

• Understand how different models offer different advantages that make 
them suitable for different types of research.

Theory -30hrs

UNIT I                                                                                             10 hrs
Genome – about genomes of model organisms (E. coli, Yeast, Arabidopsis thaliana, 
C. elegans,
Drosophila melanogaster, laboratory mouse, Zebra fish, Human), types of genomes, 
genomes &
genetic variation, comparison of different genomes, genome evolution.

UNIT II                                                                                            10 hrs
Genetic analysis of developmental pathways in model organisms – Drosophila, C. 
elegans, Xenopus, Zebrafish, Chick & Mouse
Biological considerations, historical and practical considerations of model organisms
Advantages of model organisms

UNIT III                                                                                             4 hrs
Genomics –history, comparative genomics, comparative genomic hybridization, 
functional genomics.

UNIT IV                                                                                               6 hrs
Overview of genome projects of human and other model organisms of Human 
Genome Project Differences between plant and animal development in genetics

References 
1. List of common model organisms approved for use by the NIH
2. Jann Hau; Steven J. Schapiro (2011). “The contribution of laboratory animals 

to medical progress”. Handbook of Laboratory Animal Science, Volume I, Third 
Edition: Essential Principles and Practices. CRC Press. ISBN 978-1-4200-8456-6

3. https://en.wikipedia.org/wiki/Model_organism
4. https://www.sciencedirect.com/science/article/pii/S1672022915000042
5. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3937082/
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Reproductive and pediatric genetics  

Learning objectives
• Understand  the impact of genetics, medical conditions, and environmental 

factors on maternal and paternal health and fetal development
• Outline the etiology and evaluation of infertility
• Identify normal growth, development and abnormalities in  infancy 
• Understand the congenital and genetic syndromes
• Be able to construct and interpret a three-generation pedigree and know 

how to use this tool in a clinical practice

Theory -30hrs

UNIT I                                                                                               10 hrs
Male and female reproductive systems- Gonads and differentiation of sexual 
character, hormonal regulation of sexual differentiation 
Disorders of gonads, genital tracts and genitalia- Pseudohermaphroditism, True 
hermaphroditism, Gonadal dysgenesis, Anomalies of genital ducts

UNIT II                                                                                             10 hrs
Infertility- Genetic basis of male infertility, Genetic basis of female infertility, genetic 
basis for recurrent pregnancy loss
Technologies in reproductive assistance
Legal and ethical implications in reproductive assistance

UNIT III                                                                                           10 hrs
Behavioral Genetics & Learning Disorders
Genetic Problems- Multiple alleles, Gene Interaction.
Genetic analysis for fetuses: Invasive and non-invasive prenatal testing
Preimplantation genetic disease and diagnosis
Pedigree chart

References 
1. DC Dutta textbook of obstretics and Williams obtretics 24th edition
2. OP ghai essential of peadiatrics 8th edition
3. Besser & Thorner,Comprehensive clinical endocrinology,Mosby,2002
4. Rimoin et al,Principles & Practice of Medical Genetics, Vol I-III,Churchill, 2002
5. Genetic basis of common diseases by R. A. King et al, Oxford University Press.
6. Mendelian inheritance in Man by-Mc. Kusick V.A, (1998), 12 Edition, John 

Hopsins University Press.
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Pharmacogenetics

Learning Objectives:
• Understand the different types of enzymes involved in metabolising the 

drugs 
• Describe the different types of drug delivery system
• Explain the applications of pharmacogenetics 

UNIT–I                                                                           12 hrs
History of pharmacogenetics, definition and aim of pharmacogenetics
Drug metabolism and the enzymes involved
Pharmacological and pharmacogenomics approaches to improve drug delivery 
clinical outcomes

UNIT–II           10 hrs
Personalized medicine and drug prescription 
Pharmacogenomics application and implementation in clinical practice
Advancements in molecular pharmacology, informatics, nanotechnology and 
genomics for the new drug development era

UNIT –III           8 hrs
Development of new innovative molecularly-targeted cancer therapeutics
Limitations and issues of pharmacogenetics
Ethics in pharmacogenetics

Reference 
1. Pharmaceutical Biotechnology: Concepts and Applications. Gary Walsh John 

Wiley & Sons: West Sussex. 2007 978-0470012451 
2. Pharmaceutical Biotechnology: Fundamentals and Applications. Daan J. A. 

Crommelin, Robert D. Sindelar, Bernd Meibohm Informa Healthcare: New York. 
2008 9781420044386 

3. Pharmacogenomics: The Search for Individualized Therapies. J. Licinio and M.-
L. Wong Wiley-Blackwell 2009 978-3-527-61630-5
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