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DEPARTMENT OF BIOCHEMISTRY

1. Department Vision Statement

Stmt-1 |Creating the most conducive environment for imparting quality education in Biotechnology
Stmt-2 |Contributing effectively to produce globally competent quality professionals in the field of life science
Stmt- 3 |Contributing towards preparing young minds to serve community

2. Department Mission Statement

Stmt- 1 |Impart student’s essential knowledge and skills required for a successful career in life science

Stmt-2 |Instill confidence in the students to take up new challenges by grooming them appropriately

Stmt - 3 Inculcatel in the .s'tudents a sense of commitment to professional ethics, moral values with emphasis on team work and
leadership qualities

Stmt-4 |Instill the students with a clear awareness of environmental issues and their relevance to their profession

Stmt-5 |Impress upon the students the impact of their work on the nation’s economic and social progress

3. Program Education Objectives (PEO)

PEO -1 |Graduates will have skills and knowledge to excel in their professional career in Biotechnology and related disciplines

PEO -2 |Graduates will contribute and communicate effectively within the team to grow into leaders

PEO -3 |Graduates will practice lifelong learning for continuing professional development

PEO -4 |Graduates will have the capability to continue their formal education and successfully complete an advanced degree

PEO-5 Graduates will contribute to the growth of the nation and society by applying acquired knowledge in technical, computing and

managerial skills.

4. Consistency of PEO’s with Mission of the Department

Mission Stmt. — 1 Mission Stmt. - 2 Mission Stmt. - 3 Mission Stmt. - 4 Mission Stmt. - 5
PEO -1 H H M H M
PEO -2 H M H H H
PEO-3 M H M H H
PEO -4 H H H L M
PEO -5 L H M H H

H — High Correlation, M — Medium Correlation, L — Low Correlation

5. Consistency of PEO’s with Program Learning Outcomes (PLO)

Program Learning Outcomes (PLO)
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PEO-2 H H H H H LI M| L M H M | M| H | H M
PEO-3 H H H H H M| H| M M M H H| H | M M
PEO-4 H M M H H H | M| H H H H L M | M H
PEO-5 M M H H M H | M| H H H M | M| H | M M

H - High Correlation, M — Medium Correlation, L — Low Correlation




6. PG Programme Structure (Total Credits:80)

1. Professional Core Courses (C)
(8 Courses)

2. Discipline Elective Courses

(D)

Course Course Hours/ (3 Courses)
Code Title e c c Hours/
LITIPIC gurse ourse Week
PBC21101J_|Chemistry of Biomolecules 1[0]4] 6 o 1t LITIP| C
PBC21102J |Enzyme Technology 4/014| 6 || PBC21DO1L |Molecular Biology laboratory 0/0/4] 2
PBC21103T |Molecular Biology 410/0| 4 PBC21D02T |Biophysics olol 4
PBC21201J |Principles of Immunology 410]14] 6 || PMS21D01T |Statistics For Biosciences
PBC21202J |Metabolism and Regulation 4(0(4] 6 PBC21D03T |Nutritional Biochemistry
PBC21203T |Clinical biochemistry-| 41010] 4 | | PBC21D04T |Hormonal Biochemistry G| 0T <
PBC21301J |Clinical biochemistry-II 41014| 6 Total Learning Credits 10
PBC21302T |Biotechnology 410(0] 4
Total Learning Credits 42
3. Generic Elective Courses (G)
(Any 1 Course) .
Hours/ 4. Skill Enhancement
Course Course Week Courses(S)
Code Title ce (3 Courses)
LITIP| C
PBC21G01T |Research methodology 2100 2 |
Total Learning Credits 2 Course Course onre
) Week
Code Title LITIPlC
5. Project Work, Internship In s -
Industry / Higher Technical PBC21S01T AnalytlcaITgchnlgues . 4100/ 4
Institutions(P) PBC21502T |Pharmaceutical biochemistry 2000l 2
c c Hours/ PBC21S03T |Proteomics
e Tile. Week PBC21S04J |Bioinformatics 1]0]3] 3
LITIP| C Total Learning Credits 9
PBC21PO1L |Internship 0/00]0 =
PBC21P02L |Project Work 01024 12 6. Ability Enhancement Courses
- - (AE)
Total Learning Credits 12
(1 Courses)
Course Course I;,I\(;:éi/
Code Title TPl C
PCD21AE1T Prof_essmnal skills and problem 110 1
solving
PCD21AE2T Genefal Aptltude for Competitive 1 1
Examinations
PBC21AE1T |Entrepreneurship in life sciences 2010 2
PCD21AE3T |Employability skills 1100 1
Total Learning Credits 5




Course Structure

Discipline
Professional Generic Ability
Electives Skill Enhancement Project Work, | Total | Total
Semester |Core Courses Electives Enhancement
Courses Courses (SEC) Internship (P) |Credits| Hours
(PCC) Courses (GEC) Courses (AEC)
(DEC)
PCC-1 (6)
Seml | PCC-2(6) DEC1(2) 23 | 29
em - -
DEC-2 (4) AECT(1)
PCC-3(4)
PCC-4 (6)
Sem Il PCC-5 (6) i, 23 29
em - - -
SEC2(2) AEC2(1)
PCC-6 (4)
PCC-7 (6
Sem lll €) DEC-3 (4) SEC 3 (3) AEC3(2) P (0) 20 24
PCC-8 (4) AEC 4 (1)
Sem IV GEC (2) P(12) 14 26
Total
42 10 2 9 5 12 80 108

Credits




7. Implementation Plan

Semester - | Semester - Il
Hours/ Course . Hours/
nggsee Course Title Week Code Course Title Week C
LITIP - LIT|P
PBC21101J |Chemistry of Biomolecules 4]0[4 PBC21201J |Principles of Immunology 4104 6
PBC21102J |Enzyme Technology 4|0[4 PBC21202.) {Metabolism and Regulation 4104 6
PBC21103T | Molecular Biology 400 PBC21203T |Clinical biochemistry-I 41010 4
PBC21D01L |Molecular Biology laboratory 0(0|4 PBC21S01T |Analytical Techniques 4100l 4
PBC21D02T _|Biophysics 400 PBC21S02T |Pharmaceutical biochemistry slolol 2
PMS21D01T |Statistics For Biosciences PBC21S03T |Proteomics
Professional skills and problem i iti
PCD21AEIT [ p 110l0 pcD21AEST |General Aptitude for Competitive | 1 1 4
solving : : Examinations
Total Learning Credits Total Learning Credits 23
Total working hours/week Total working hours/week 29
Semester - I
Course Hours/
Course Title Week
Code
LITIP Semester - IV
PBC21301J |Clinical biochemistry-II 4/0(4| 6 Hours/
PBC21302T |Biotechnology 410101 4 || course Code Course Title Week | C
PBC21D03T |Nutritional Biochemistry RERLE
: : 4(0(0| 4
Eggggﬂ gém}ona' ?lochemlstfy AT PBC21G01T |Research methodology 2l olof 2
ioinformatics :
PBC21P02L |Pi Work 24| 12
PBC21AE1T |Entrepreneurship in life sciences 2/10/0| 2 C21P0 roject 'I?rt | Learnina Credit 010 14
PBC21PO1L |Internship 0/0/0] 0 otal Learning Lredits
PCD21AE3T |Employability skills 11070] 1 Total working hours/week 26

Total Learning Credits

Total working hours/week

N[N
E K=}

Total Learning Credits :80




8. Program Articulation Matrix

Course Code

Course Name

Programme Learning Outcomes

PBC21101J

Chemistry of Biomolecules

PBC21102J

Enzyme Technology

PBC21103T

Molecular Biology

PBC21201J

Principles of Immunology

PBC21202J

Metabolism and Regulation

PBC21203T

Clinical biochemistry-I

PBC21301J

Clinical biochemistry-II

PBC21302T

Biotechnology

PBC21D01L

Molecular Biology laboratory

PBC21D02T

Biophysics

PMS21D01T

Biostatistics

PBC21D03T

Nutritional Biochemistry

PBC21D04T

Hormonal Biochemistry

PBC21D01T

Analytical Techniques

PBC21S02T

Pharmaceutical biochemistry

PBC21S03T

Proteomics

PBC21S04J

Bioinformatics

PBC21G01T

Research methodology

PBC21AE1T

Entrepreneurship in life sciences

PBC21PO1L

Internship

PBC21P02L

Project Work

I T T|T|T|T|T|T|IT|T|T|T| | ||| ||| Disciplinary Knowledge

T T|lx|x|xT|xT|xT|xT|xT|xT|xT|xT|T|T|T|xT|xT|x|xT|=x|x Research Skills
z|lz|l=|x ||z |T|=|T|T|T|T|=|=|=|=|2|=|=|= | Scientific Reasoning

PCD21AE1T

Professional skills and problem solving

Iz |g|x|x|x|T|x|T|xT|T|T|T|T|xT|T|xT ||| T | CommunityEngagement

TIrrr=sslsEsrisslslr ||| ||| |Team Work
I =2 E|T|T|T|T|T|T|T|T|T|xT|T|T|T|T|xT ||| I Ethical Reasoning

Iz |xz|x|xz|xz|xz|=z|x|xz|xz|xT|=|=z=|=|=|=|=|=|=|CTSkils

I T Z2EZZE|TZZZEZ|x|x|x|xT|xT|xT|xT| x| |Leadership Skills

PCD21AE2T

General Aptitude for Competitive Examinations

PCD21AE3T

Employability skills

T
T

T

T

Program Average

I I I |T|T|I|T|T|T|T|T|T || I |T|IT|XT|x|I|x| I)Critical Thinking

I I T T|TI|T|T|T|T|T|T| ||| ||| | I|ProblemSolving

I I T T|I|T|T|T|T|IT|T|IT|T ||| T I | T I| | I)AnalyticalReasoning

=|lx|x|x|r|r|r|=|=2|z|=z|r|=2|=|=2|g|r |||~ ||| ||~ [Reflective Thinking
T x| EZZZ|EZE|E|EZE|EZE|ZE|E|ZE|E | E || = | = | Z [Self-Directed Learning
T x|z = || ||| ||| == |=|=|=|=|=|Z |Multicultural Competence

I ||
= T
= x|

T|x|x|x|=|=|z|z|z|zg|g|x|g|z|g|z|x|xT|x|xT|xT| x| x| x| T|LifeLongLearning

H - High Correlation, M — Medium Correlation, L — Low Correlation



SEMESTER |

Course Code PBC21101J Course Name Chemistry of Biomolecules Course Category C Professional Core Courses I; -(l)- Z (6:
Pre-requisite Nil Co-requisite NIL Progressive NIL
Courses Courses Courses
Course Offering Department | Biochemistry | Data Book / Codes/Standards NIL
[Course Learning Rationale (CLR): [ The purpose of learning this course is to: | [ Learning | | Program Learning Outcomes (PLO)
CLR-1: |Understanding the classification and properties of biomolecules. 11213 112134 ]5[6|7 8|9 ([10[11]12]13[14]15
CLR-2: |Understanding the biomolecule metabolism. E|Sls . <
CLR-3: |Knowledge on vitamins and its importance. § g = o & o § §
CLR-4 : |Knowledge on energetics of oxidative pathway. ol & & 3| » §. | 2 o [ e 2
CLR-5: |Understanding the location of metabolic pathway. = <P 312|225 2|= 35| E
CLR-6 : |Knowledge on importance of all metabolic pathway. Elal|Z 21818 8|3 |1 | 8| gl 3
HFlo|lo o | = S| g1 || E T T | c|=| o
518 8 |€|8 sl2elsl &8 a3 Tl 7|7
i < S| g2 > 8|2 2] = -
Coursg Learning Outcomes At the end of this course, learners will be able to: % :é :& 18| g|e|B8|g |2 ;::‘j 3| 5 % e 3133
(CLO) = | ol Nla |l A<= |njwdul | £E/O|a |5Sla |0 o
CLO-1: |Students understand the fundamentals of biomolecules. 3 180|80 Hi-1-|H|-|-1-1-1-1-1-1-]1-1-]-
CLO-2 : |Students gain knowledge about the energetics of catabolic pathway. 318080 HIHIH|HIH|-]-]|- - |- -l -] -
CLO-3 : |Students understand the difference between anabolic and catabolic pathway. 319080 Hl-|-|H|-|-]- - -l -] -
CLO-4 : |Students acquire knowledge on importance of essential biomolecules. 319080 H| - Hl - | -[-1-1-1-1-1-1-1-/1-
CLO-5: |Students understand the exact metabolism of biomolecules. 319090 HIHIHIHIH|-|-|-]-]1-]|-+ -
CLO-6 : |Students understand the importance and functions of minerals. 3186]|82 HIHIHIHIH]-|-|-]-]1-]-+ -
Duration 24 24 24 24 24
(hour)
- . Oxidation — a, B of fatty acids. Blgsynthe3|s of non- essential amino ' '
Classification, structure, properties and|, ., . : acids Metabolism of purines
S-1 |SLO-1 X Vitamins — Types and functions.
function -Carbohydrates
ificati i Oxidation — a, 8 of fatty acids i i ¥ i i
s |sLo-1 Clas§|f|cat|on, structure, properties and Vitamins — Types and functions. B y Blt_)synthe3|s of non- essential amino Metabolism of pyrimidines
function -Carbohydrates acids
ificati i ' i ' - i ino|Metabolism of pyrimidines
s3 |sLo-1 Class_lflcatlon,structure, properties and Glycolysis w of fatty acids. Blgsynthe3|s of non- essential amino pyl
function -Carbohydrates acids
ificati i Glycolysis Synthesis of fatty acids. i i - i i
sS4 |sLO-1 Class_lflcathn, structure, properties and|>!ycoly y! y Blc_)synthe3|s of non- essential amino Metabolism of pyrimidines
function - Lipids acids
S |SLO-1|Estimation of glucose by orthotoludine , . . Estimation of DNA by diphenyl amine _— Isolation & Characterization of casein
5.8 |SLO-2/method. TLC separation of Amino acids method. Qualitative analyses of carbohydrates. from milk.




Classification, structure, properties and

Biosynthesis of non- essential amino

S-9 |SLO-1|function - Lipids Tricarboxylic acid cycle synthesis of fatty acids. acids Minerals — Types and Functions

S-10 |SLO-1 Clas§|f|cat|9q, structure, properties and Tricarboxylic acid cycle Cholesterol synthesis B|stnthe3|s of non- essential amino Minerals — Types and Functions
function - Lipids acids

S-11 |SLO-1 Class'lflcatlonl, strugture, properties and Electron transport chain. Cholesterol synthesis Blgsynthe3|s oPiElid=ial amino Minerals — Types and Functions
function - Amino acids acids
Classificati ruct i d Hormone synthesis — oesterogen and Urea cycle

S-12 |SLO-1|1assthcation, Suclure, properties andi o o, transport chain. testosterone : Minerals — Types and Functions
function - Amino acids

s SLO-1|Estimation of protein by Folin Lowry Isolation and characterization of starch
13-16 |SLO-2 method. TLC separation of Sugars Qualitative analyses of carbohydrates. |Qualitative analyses of carbohydrates  |from potato.

i _4|Classification, structure, properties and|HMP Shunt, Pentose phosphate Hormone synthesis — oesterogen and . _ .
S-17 |SLO-1 function - Nudleic Acids pathway tedtfistdione. Urea cycle. Minerals — Types and Functions
S-18 |SLO-1 Clasglflcat|on, s.tructl'lre, ProgSliEREnd Cori cycle; Gluconeogenesis Heam metabolism Metabolism of purines Minerals — Types and Functions

function - Nucleic Acids
Classification, structure, properties and . ; . Metabolism of purines -
S-19 |SLO-1 function - Nudleic Acids glycogenesis and glycogenolysis Heam metabolism Revision
o | ) Cycle test-2 Model exam
S-20 |SLO-1|Vitamins — Types and functions. Cycle test-1 Heam metabolism
$21- |SLO-1|Estimation of protein by Folin Lowry|TLC separation of Amino acids & |Qualitative analyses of . Revision
24 |SLO-2/method. Sugars carbohydrates. Qualitative analyses of carbohydrates
Learning Assessment
Bloom’s Continuous Learning Assessment (50% weightage) Final Examination
Level of Thinkin CLA -1 (10%) CLA -2 (10%) CLA -3 (20%) CLA -4 (10%) (50% weightage)
g Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 remember 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Understand
Level 2 Apply 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Analyze
Level3  cronate 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % 100 %

Course Designers

Experts from Higher Technical Institutions

Internal Experts

1.
2.

Dr. M. Sujatha, Associate Professor & HOD, Department of Biotechnology, Ethiraj College for Women, Chennai
Dr. M. Rajeshwari Hari, Associate Professor & HOD, Department of Biotechnology, MGR University

Mrs. S. Vijayabharathi




Course Course Course . LIT|P]|C
code PBC21102J Name Enzyme Technology Category C Professional Core Courses 401 4 6
Pre-requisite Nil Co-requisite NIL Progressive NIL
Courses Courses Courses
Course Offering Department | Biochemistry | Data Book / Codes/Standards NIL
[Course Learning Rationale (CLR): [The purpose of learning this course is to: | [ Leaming | | Program Learning Outcomes (PLO)
CLR-1: |Understanding the classification of enzymes & properties 1123 11213 [4/5[6]7,8]9[10/11[12]13/14]15
CLR-2 : |Understanding the techniques used for purification of enzymes %‘ Sk s =
CLR-3: |Knowledge on enzyme involvement in lowering activation energy 2 :;; = o 3 I, § §
CLR-4 . |Knowledge on different inhibitors and its role ol & & 8| » %. = @l o IS 2l
CLR-5 : |Understanding the importance of coenzymes Sill =N 3| L2235 2|« § S|w| E
CLR-6 : |Candidates acquire knowledge about the enzyme role and its importance x| < 2/ 8|8|8|3|&1 > 8|38
Flo|lo ) < o3 ~1 = |5 | £ 1 T | S| =S| o
51818 £ 852 55 65/g3 2 35T
- — c |l = D> o0 o|L2] = —
Coursg Learning Outcomes At the end of this course, learners will be able to: 218 g 28|lg S 882122 ET2232%
(CLO): Rl RN Dla|lal<dS ||| E|O0|a|S|a|la|a
CLO-1: |Students understand the fundamentals of enzymes. 318080 Hl-|-1H|-1-]1-1-1-1-1-1-1-1/1-1-*
CLO-2 : |Students gain knowledge about the kinetics of enzyme activity. 318080 HIHIHIHIH| -] -|-]-1]1-]- -l - -
CLO-3 : |Students understand the difference between various inhibitors. 319080 Hl-1-|H|- - - N
CLO-4 : |Students acquire knowledge on industrial applications of enzymes. 319080 Hl-|-|H|-|-]-]-+- Sl -l -]
CLO-5: |Students understand the mechanism of enzyme action. 319090 HIHIH|H|H|-]|- Sl -l -]
CLO-6 : |Students understand the isolation and purification procedure of enzymes. 318682 HIHIHIHIH| -] -|-1-]-1-1-1-1-1]-+-
Duration (hour) 24 24 24 24 24
Factors affecting the enzyme Reversible Inhibition- Immobilisation-
S-1 |SLO-1 |General introduction Lock and key, Induced fit activity- Concentration, pH and -, S methods and
Competitive inhibition. o
temperature. applications
L Transition state Hypotheses. Mechanism [inejics.of & SIngle-subgtrate Reversible Inhibition- Immobilisation-
S-2  |SLO-1 |Historical background. / : . |enzyme catalysed reaction, . methods and
of enzyme catalysis- Acid-base catalysis, |, . . : Competitive inhibition. o
Michealis-Menten Equation applications
. Kinetics of a single-substrate )
S-3  |SLO-1 Nomenclature and Classification of Covalent catalysis, Metal ion catalysis. |enzyme catalysed reaction, Non Competitive inhibition. Industrial Ef"zy mes-
Enzymes . . : amylases, lipases
Michealis-Menten Equation
I proteolytic enzymes in
S-4 |SLO-1 I;Igg/%ec;ature and Classiication of Proximity and orientation effects efc. Km, Vmax, L.B Plot Non Competitive inhibition. meat and leather
industry
S SLO-1 ) Construction of Protein standard curve  |Determination of optimum pH of  |Determination of optimum pH -
5-8 |SLO-2 Isolation of Alpha/Beta Amylase by Folin’s Lowry method and protease activity. of Urease activity Afinity chromatography




Determination of specific activity of
enzyme.
I proteolytic enzymes in
S-9 |SLO-1 gggni;gature and Classification of Mechanism of Serine proteases Turnover number, Kcat. Uncompetitive inhibition. meat and leather
Y industry
Criteria of purity of enzvmes- Specific Allosteric enzymes: Binding of enzymes used in
S-10 |SLO-1 activit purty V P Mechanism of -Chymotryspin, ligands to proteins - Co- Uncompetitive inhibition. various fermentation
Y operativity, processes
Allostericenzymes- the Hill enzymes used in
S-11 |SLO-1  |Enzyme units-Katal and U Mechanism of -Chymotryspin equation, equilibrium dialysis Feedback inhibition various fermentation
technique. processes
S-12 |SLO-1 Enzyme activity- chemical nature of Mechanism of Lysozyme Sigmoidal kinetics: The MWC and {rre’vg(smle Inhibition- Suicide |cellulose degrading
enzymes. KNF models. inhibition. enzymes
S SLO-1 Isolation of Albha/Beta Amviase Determination of substrate concentration | Determination of inhibitor of Determination of optimum Affinity chromatoaraoh
13-16 |SLO-2 P y of protease activity. protease activity. temperature of Urease activity. y grapny
, Examples and Mechanism of
Protein nature of enzymes and Non T . . oy .
. . . . Significance of sigmoidal various Inhibitions like cellulose degrading
S-17 |SLO-1 |protein enzymes- Ribozymes and Mechanism ofCarboxypeptidase A ! o !
behaviour. Penicillin, lodoacetamide and |enzymes
DNAzymes.
DIPF.
Examples and Mechanism of
S-18 |SLO-1 Metalloenzymes and metal activated VI oiRborucichise. A/loste(lc enzymes and metabolic varlqu_sllnhlb/t/ons llke' Metal degrading
enzymes. regulation. Penicillin, lodoacetamide and |enzymes.
DIPF.
Coenzymes and Cofactors- Prosthetic
. 4 |group, coenzymes involved in different Study of ATCase- as typical Enzyme isolation and Metal degrading
S-19 |SLo-1 metabolic pathways. Classification of freonz allosteric enzyme purification enzymes
coenzymes.
Coenzymes and Cofactors- Prosthetic
S-20 |sLo-1 |9roup, coenzymes involved in different Cycle test-1 Study of ATCase- as typical Cycle test-2 Metal degrading
metabolic pathways. Classification of allosteric enzyme enzymes.
coenzymes.
S SLO-1 | Construction of Protein standard curve by Determination of ootimum temperature of Determination of substrate
Folin’s Lowry method and Determination ol P Assay of Urease. concentration of Urease Model practicals
21-24 |SLO-2 PR protease activity. »
of specific activity of enzyme. activity.
1. Nicholas C. Price and Lewis Stevens, “Fundamentals of Enzymology”, Oxford University 1. Lehninger, Nelson and Cox, “Principles of biochemistry”, 6t edition, W.H.
Learning Press, 2003. Freeman & Company,2013.
Resources 2. Trevor Palmer and Philip Bonner, “Enzymes - Biochemistry, Biotechnology, Clinical 2. Prakash M., DigmartiBhaskaraRao,Jena T, Enzyme Biotechnology, 1st
chemistry”, 2 edition, East-West Press Pvt. Ltd, 2004. edition, Discovery Publication, 2010.




Learning Assessment

Bloom’s Continuous Learning Assessment (50% weightage) Final Examination
Level of Thinkin CLA-1(10%) CLA-2(10%) CLA -3 (20%) CLA-4(10%) (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level1 | Remember 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Understand
Level 2 ﬁpply 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
nalyze
Level3 | aate 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % 100 %

Course Designers

Experts from Higher Technical Institutions

Internal Experts

1.
2.

Dr. M. Sujatha, Associate Professor & HOD, Department of Biotechnology, Ethiraj College for Women, Chennai
Dr. M. Rajeshwari Hari, Associate Professor & HOD, Department of Biotechnology, MGR University

Mrs. S. Vijayabharathi

11



Course Course Course . L/ T P|C
Code PBC21103T Name MOLECULAR BIOLOGY Category c Professional Core Courses 401 0 4
Pre-requisite |, . Co-requisite |, . Progressive |,,.
Nil Nil Nil
Courses Courses Courses
Course Offering Department |BIOCHEMISTRY [Data Book / Codes/Standards Nil
%tjg)’e Learning Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: | Study about genome organization in prokaryotes and eukaryotes 1123 112134567 [8[9]10]11]12]13][14] 15
CLR-2: |Learn about DNA Replication and Repair ’g Sl . =
CLR-3: |Understand about Transcription mechanisms S5 2 o 3 ° 2 8
CLR-4 . |Understand about Translation mechanisms ol & & 8| » g. - £ 22
CLR-5 : |Learn about gene expression and its regulation L 3| 22|22 35| 2| S 5ls|§
CLR-6 : |Understand the advanced concepts in molecular biology = x| X |81 81818 |3|g1 | 8| gl 3
Elglg oIl gir| =] || |2
512181 |8/ Els|2|E|55 s38|E|B[5| 5T
. 5 c | 3|2 = 8|a|L] = -
Cours? Learning Outcomes At the end of this course, learners will be able to: % é’- :%’ gl3|2|e|8|8|=12|3|§ % 2 23 3
(CLO): || Dla|l o= |n|ludm | E |0 |la|lS|lalal a
CLO-1: |Understand the structure of DNA, RNA and genome packaging 3185|75 HIMIMIHIM|-]-]-]-1-|-[M]-]-]-
CLO-2 : |Gain knowledge on replication, mutations and DNA repair mechanisms 318075 HIMIMIHIM|-]-]-]-1-|-|[M]-]-]-
CLO-3 : |Learn about the central dogma of molecular biology 318070 HIM|M|H|H - - H|-]-] -
CLO-4 : |Apply knowledge on the significance of translation and post-translational modifications 3185]80 HIHIHIH|H|-|-]|-]-|-|-1H]-|-]-
CLO-5 : |Apply knowledge on how expression of genes can be regulated 317570 HIHIHIH|H|-|-]|-]-|-|-|H]-]-] -
CLO-6 : |Have an overall understanding on advanced concepts in molecular biology 318075 HIHIHIH|H|-]|-]-]-]|-|-1H]-]-] -
Duration (hour) 12 12 12 12 12
S-1 | SLO-1 |Structure of DNA DNA Replication Transcription Translation Gene Regulation
S-2 | SLO-1 |Watson and Crick Model Mechanism of Replication oL AamSIL OfeT anSEro U Genetic code Operons
prokaryotes
S-3 | SLO-1 |Forms of DNA Rolling circle replication g’ﬁg};gg: offfragegrighion In Prokaryotic and eukaryotic ribosomes |Cis-acting regulatory elements
S-4 | SLO-1 |RNA - Structure, types and functions | Theta replication, D-Loop RNA Polymerases Prokaryotic translation Trans-regulatory elements
S-5 | SLO-1 |Unusual structures of DNA & RNA  |DNA damage Transcription factors Eukaryotic translation Gene regulation in prokaryotes
S-6 | SLO-1 |Prokaryotic &Eukaryotic genome Mutation & its types Regulatory elements Initiation factors Transcriptional regulation
S-7 | SLO-1 |Genome organization in Prokaryotes |Mutagenesis Post-transcriptional modifications Elongation factors Riboswitches
S-8 | SLO-1 |Genome organization in Eukaryotes | Types of mutagens Processing at 5’ end Regulation of translation Lac Operon
S-9 | SLO-1 |Mitochondrial DNA, Chloroplast DNA |DNA Repair mechanisms Processing at 3’ end Protein folding Trp Operon
S-10 | SLO-1 |Chromosome types and functions giggiljzcs(;;gifep air, Nuclgotide Splicing Post- translational modifications Gene regulation in eukaryotes
S-11 | SLO-1 |Fine structure of gene Recombination Repair Alternative splicing Epigenetic modifications Chromatin remodeling
S-12 | SLO-1 | Types of genes SOS Repair mRNA transport Protein sorting Epigenetic gene regulation
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Text Books: References:

Learning p . » . ] 3 1. George M. Malacinski, David Freifelder. “Essentials of Molecular Biology”. 4% Edition.
ResoUrces 1. Robert F. Weaver. “Molecular Biology”. 5th edition. McGraw Hill Education, 2011. Jones & Bartlett Publishers, 2003,

2. Veer Bala Rastogi. "Fundamentals of MolglBEREIIERI- Ane Books PuLLIig2gs 2. Harvey Lodish, Arnold Berk et al. “Molecular cell biology”. 7 edition. W. H. Freeman, 2011.

Learning Assessment

Bloom’s Continuous Learning Assessment (50% weightage) Final Examination
Level of Thinkin CLA-1(10%) CLA -2 (10%) CLA -3 (20%) CLA -4 (10%)# (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Eﬁdm;’;:‘;; 40% : 30% y 30% - 40% - 30%
Level 2 ﬁﬁg:ile 30% - 40% : 40% : 30% ] 40%
Level 3 Eﬂzte 30% . 30% ] 30% - 30% - 30%
Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.

Course Designers

Experts from Higher Technical Institutions Internal Experts

1. Dr. M. Sujatha, Associate Professor & HOD, Department of Biotechnology, Ethiraj College for Women, Chennai Dr. N. Prasanth Bhatt
2. Dr. M. Rajeshwari Hari, Associate Professor & HOD, Department of Biotechnology, MGR University o




Course  pacotporL  |SOUrSe Mol ECULAR BIOLOGY LABORATORY Course |5 |piscipline specific elective L T P [C
Code Name Category 0 |0 4 |2
Pre-requisite Courses INil |Co-requisite Courses [Nl Progressive Courses INil

Course Offering Department Biotechnology Data Book / Codes/Standards Nil

[Course Learning Rationale (CLR): [The purpose of learning this course is to, | [Learning |  [Program Learning Outcomes (PLO)
CLR-1: |Understanding the basics of nucleic acid extraction 1 12 |3 1 12 |3 |4 [516 |7 (8 |9 [10 |11 |12 |13 [14 |15
CLR-2: |Understand the principle of blotting techniques IS e Q| @ ©
CLR-3: |Knowledge on PCR technique § > = g g S5 i =2
CLR-4 : |To understand the concept of nucleic acid purification RN § Shir=3 %’ § o 5 2 D ®
CLR-5: |To know about the cDNA synthesis and ligation s|elsl 212|128 glslpls5|ElB| 8 8|2
CLR-6 : |Understanding the importance of technigues in molecular biology SlxlE £ £ 2 x| gs |82 25| 8 &
= o | S S lp2i=| =52 2|l
5| 2|2 g“@%-.%.gg'sﬂf.&gég‘—cv‘?

Course Learning Outcomes . . . o 3| 3 s 2|21 8|22l2 283 E|l2ololo
(CLO): At the end of this course, learners will be able to: i.>’ ugjl L%— u%_ g5 g HEREIEE: 69_ S22 22
CLO-1: |Isolate genomic, plasmid DNA and RNA 2 (85 |80 HMHMHH HH M M ML |- |H |- [
CLO-2 : |Perform restriction digestion and blotting techniques 3 (85 |80 L HHH HH MM ML |- H
CLO-3: |Perform amplification of desired gene 3 |85 (80 L HHH HH MM MIL |- |H
CLO-4 : |Carry out nucleic acids purification and quantification 3 (85 |80 L HHH HH MM |MIL |- HH
CLO-5: |Perform ligation of DNA and cDNA synthesis 3 (85 (80 L HHH HH MM MIL |- H
CLO-6 : |Overall knowledge on molecular biology techniques 3 [85 |80 L HHH HH MM MIL |- HH
Duration 1, 12 12 12 12
(hour)

SLO-1
S 14 gtgj tEi;‘StLaec“m of DNA from Plant/ animal | g 4o Blotting of DNA Gel extraction of DNA Purification of RNA and quantification |Ligation of DNA with T4 DNA ligase

SLO-4

SLO-1
S5-8 gtgg Restriction digestion of DNA Southern Blotting of DNA tTi:;iLF:NA exrdotianirgnganimal cDNA synthesis from the extracted RNA|Repetition

SLO-4

SLO1

SLO-2 . " : Total RNA extraction from animal  |Repetittion of Polymerase Chanin "
S9-12 SLO3 Southern Blotting of DNA Polymerase Chain reaction tissues reaction from the cDNA Repetition

SLO-4
l&ii?&?c?es 1. Principles and techniques of Biochemistry and Molecular biology, Wilson and Walker, 2013 1. Lehninger Principles of Biochemistry, W. H. Freeman, 2005
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Learning Assessment

Bloom’s Continuous Learning Assessment (50% weightage) Final Examination
Level of Thinking CLA -1 (10%) CLA -2(10%) CLA -3 (20%) CLA -4 (10%) (50% weightage)
Practicals Practicals Practicals Practicals Practicals
Level1  |Remember 40 30% 30% 30% 30%
Understand
Level 2 ﬁﬁg:ize 40% 40% 40% 40% 40%
Level3 | aate 20% 30% 30% 30% 30%
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Higher Technical Institutions

Internal Experts

1. Dr. M. Sujatha, Associate Professor & HOD, Department of Biotechnology, Ethiraj College for Women, Chennai Dr. N. Prasanth Bhatt
2. Dr. M. Rajeshwari Hari, Associate Professor & HOD, Department of Biotechnology, MGR University o

15



Course Course 5 h Course B d? e .
Code PBC21D02T Name Biophysics Category D Discipline specific elective 4 o o
Pre-requisite . Co-requisite . Progressive |, ,.
Nil Nil Nil
Courses Courses Courses
Course Offering Department Biochemistry Data Book / Codes/Standards Nil
[Course Learning Rationale (CLR): [The purpose of learning this course is to, | [Leaning |  [Program Learning Outcomes (PLO) |
CLR-1: |Understanding the basics of biomolecule structure a2 |8 1 2 |3 |4 |56 |7 (8 |9 [10 |11 |12 |13 [14 |15
CLR-2: |Understand the principle of various instruments
CLR-3: |Understanding the physics involved in human physiology 3
CLR-4 : |To understand the concept of Membrane potential T4 L. g §>
CLR-5: |To know about the radiobiology § RS 2 8|8 ole % < © | w»
CLR-6: |Understanding the importance of physics of biology @ 3% = § a § % é a “ c% %
28 El |E|SIB EBlEclBlEz 2cle
=B8] =58 2(8 2|8 &2 3 5B
. - Ea|= Els gz &5 L2238 2
kel e 1 — -
oursg Learning Outcomes At the end of this course, learners will be able to: 5|28 EIRIE 3|2y § g S § — o
(CLOY): = | DB T L|2| & | w2 >3 2E|=| |0
$ ¢ 8 |S 8 55828883833
3| &4 2 L5 a5l ol a8 <@L
CLO-1: |Knowledge on biomolecule structure 2 |85 |80 HMHMHIH HH M M ML |- |H |- -
CLO-2 : |Knowledge on working of instruments 3 (85 |80 L HHH HH MM ML |- HH
CLO-3: |Knowledge about the human physiology 3 (85 |80 L HHH HH MM ML |- H
CLO-4 : |Knowledge on propagation of signals among cells 3 (85 |80 L HHH HH MM ML |- H
CLO-5: |Knowledge on radiobiology and its usage in imaging 3 (85 (80 L HHH HH MM |MIL |- H
CLO-6: |Overall knowledge on principles and application of physics in Biology 3 |85 |80 L HHH HH MM MIL |- |H
Duration 14 12 12 12 12
(hour)
. . . . . . . Concept of radiobiology, ionizing
S1  |SLO-1 Introdu_ct|on t_o biophysics & Structure Bravais lattices, Braggs Law Physics b_ehlnd yer_ltllat|on, pressure  |Membrane potential of cell, _ radiation and types, Direct and indirect
of Amino acids changes in ventilation Development of Membrane potential effects
S-2  |SLO-1|Structural significance of Amino acids |Millers indices, X-Ray diffraction pressure volume interrelationship Pl potentlall, Magnitude of resting Tumour radiotherapy
Membrane potential
S-3 [SLO-1 ::sggtil?:end and its structural Light scattering & Neutron scattering |air flow resistance Action potential Radiolmaging techniques
S-4  |SLO-1 Torsional angles, its |mport_ance n Principle of NMR and Applications Ficks Law, Diffusion capacity Development of Action potential X-Ray
secondary structure formation
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S-5 |SLO-1|Ramachandran plot Principle of Circular Dichroism Hemodynamics Sodium pump PET scan

S-6  |SLO-1|Protein folding, Helix coil transition Principle of Circular Dichroism Excitation contraction coupling Calcium pump MRI

S-7  |SLO-1|Nucleic acids Application of Circular Dichroism Electrical properties of heart muscles |Propagation of AP ultrasonography
S-8  |SLO-1|Watson and crick model Principle of LC-MS Work done by heart Sztr; ?ﬁlt; PRSI plate GIMG

S-9  |SLO-1|polymorphism in DNA Application of LC-MS clinical electrocardiography Voltage gated channel Revision

Learning
Resources

2. Principles and techniques of Biochemistry and Molecular biology, Wilson and Walker, 2013

2. Lehninger Principles of Biochemistry, W. H. Freeman, 2005

Learning Assessment

Continuous Learning Assessment (50% weightage) Final Examination
Bloom’s ;
Level of Thinking CLA-1(10%) CLA -2 (10%) CLA -3 (20%) CLA -4 (10%) (50% weightage)
Theory Theory Theory Theory Theory
Remember
Level 1 40 30% 30% 30% 30%
Understand
Apply 0, 0, 0, 0, 0
Level 2 40% 40% 40% 40% 40%
Analyze
Evaluate
Level 3 20% 30% 30% 30% 30%
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Higher Technical Institutions

Internal Experts

1. Dr. M. Sujatha, Associate Professor & HOD, Department of Biotechnology, Ethiraj College for Women, Chennai
2. Dr. M. Rajeshwari Hari, Associate Professor & HOD, Department of Biotechnology, MGR University

Dr. N. Prasanth Bhatt
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P
Course | pyisp1porT | Gourse STATISTICS FOR BIOSCIENCES S Elective
Code Name Category 00| 4
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department  [Mathematics and Statistics | Data Book / Codes/Standards Statistical Table and Graph sheet
&T’SP Learning Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |To provide foundations in Data Collection, Classification and Presentation of Data 1123 1123456789 10111213 [14]15
CLR-2: |To understand the Concepts of Measures of Tendency and Measures of Dispersion
CLR-3: |Tolearn and apply the Probability Theory and Distributions in Biological field = =
CLR-4: |To acquire the knowledge of Correlation and Regression Analysis ElSls r % 2 o
CLR-5: |To gain the knowledge of various sampling techniques and concept of point and interval estimation a_§ %’ = o é é’ I % § §
= () e} - | © @ © o
CLR-6: |To understand and interpret data using Testing of Hypothesis based on large and small sample. 2 ;8 E %’ é § S § g 5 § s I:‘E: £
= |5 = B = =
EI212 |£E & & 3535 =53
Flslg o|Tle| glF || E B|IE|=| o
Course Learning Outcomes 5188 €8sl 2lg|zl5 32388 7 Y7
) g At the end of this course, learners will be able to: 3|2 s 23 L =s|lelsleleZdlololo
(CLO): | x| X< G| L|lo|c|8|o|lE|S|T|o|lL2 o |l D
i _— " i i — | 0| wnlaol Qo< =2 |lnlwjwleElo|la|lIla|ala
CLO-1 - ggi:rc?zg;re the knowledge of data, classification and presentation commonly used in Health and Medical 318580 L5l LM Amiml o]
CLO-2: Zf']oe ;:Z/g:t; data relating to variable/variables which will be examined and calculate descriptive statistics from 318075 mlinml - TulL RNy H i
CLO-3: |Todentify distribution form relating to the variable/variables. 3 185|80 MIHIM H{M|-| - MIM|-IM[-]|-]-
CLO-4: |To acquire the skill of analysing the relationship between the independent and dependent variables 3 185|80 MIHIHIHIM|-|-|-|M/M|-|H|-|-]|-
CLO-5: |To apply different methods of sampling methods in Biological sciences 3 185|80 HIHIHIM\M|-|-|-|M|{M|-|H|-|-]|-
CLO-6: |To apply hypothesis testing via some of the statistical distributions and interpret the results 3 185|80 MIM{H/M|L|-|-]-|L|M H|-|-]-
Learning Unit / Module 1 Learning Unit / Module 2 Learning Unit / Module 3 Learning Unit / Module 4 Learning Unit / Module 5
Duration 14 12 12 12 12
(hour)
Definition of Primary and secondary data |Random experiment, types of Deﬂn(t{on alBizyar 'a.te distrbution, Definition of sampling, types of sampling  |Large sample test — Z test using
SLO-1| . ) Definition of correlation, types and 2 )
with examples events with examples o techniques single sample mean
S-1 application
SLO-2|Source of primary and secondary data Def/nmoq O.f p rgbabll/ty paoation Definition of scatter diagram Advantages and disadvantages Z test using single sample mean
and multiplication law
L . Problems based on addition and | Methods of Measures of correlation Simple random Sampling —concept, uses |Large sample test —
SLO-1|Classification of data with examples L - - ool )
S-2 ‘ ‘ ‘ multiplication law coefﬂc:ept— Karl E’garson§ formula : and limitation Z test using two sample mean
SLO-2 g))l(sa%rqztgsand continuous data with Conditional probability - formula r(;‘)c;;ﬁ:ztlon o T Examples of Simple random sampling Z test using two sample mean
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SLO-1

Discrete and continuous data with

Problems on conditional

Correlation coefficient using Karl Pearson’s

Stratified Sampling —concept, uses and

Z test using two sample mean

s-3 examples probability method limitation
SLO-2| Tabulation- parts of the table Definition of Baye’s theorem gc;rtﬁzﬂon CORUTRE VSR Bt Examples of Stratified sampling Z test using two sample mean
SLO-1 Diagrammatic prqsentat/on- simple, Problems on Baye's theroem Correlation coefficient using Karl Pearson’s Sygtemat/c sampling — Concepts, uses, Small .sample test :student t-test
sS4 percentage bar diagram i ) method : s J ; limitations with single sample mean
SLO-2| Sub-divided bar and multiple bar diagram Dgﬂqlt/op of prol?ab/l/ty Correlation coefficient using Karl Pearson’s Examples of systematic sampling student t-test with single sample
distribution and its Type method mean
Graphical presentation —  histogram,|Definition of Binomial Correlation coefficient using Spearman’s ; t-test with comparison of two
SLO-1 f %, o 3 ot Non-random sampling-concepts
S5 requency polygon distribution and its applications |rank method sample means
. Problems on Binomial|Correlation coefficient using Spearman’s  |Convenient sampling- concept, uses, t-test with comparison of two
SLO-2|Frequency cure, ogives > S
distribution rank method limitations sample_means
SLO-1|Using Ogives locate the median gfoplems on Binomial Correlation coefficient using Spearman’s Qopvgnlent sampling- concept, uses, Paired t-test for dependent samples
S-6 ' _ istribution i rank me@‘hod - repgated (ank limitations ‘
Mean, median and mode - individual and | Problems on Binomial Correlation coefficient using Spearman’s  |Judgment sampling- concept, uses, .
SLO-2| . ; . i .y Paired t-test for dependent samples
discrete series distribution rank method — repeated rank limitations
SLO-1 Mean, median and mode -Discrete Definition of Poisson distribution | Concepts of regression and simple linear  |Concepts of sampling and non-sampling  |F-test: equality of two sample
s-7 series and its application regression models errors variances
SLO-2 Me{an, median and mode ~CCRREES P( ob/em;, o Problems on regression lines Central limit theorem- statement i 'tPTSt" equality of two sample
series distribution variances
SLO-1 2’1;?6’; median and mode ~CARRERES Zgﬁfﬂi:n 0 ason Problems on regression lines Uses of central limit theorem Chi-square test: Goodness of fit
SLO-2 Range, quarftle deviation, - individual and P(oplems on Poisson Problems on regression fines Qeﬂn{t/on of hypothesis testing, level of Chi-square test: Goodness of fit
discrete series distribution significance, type — | error, type-Il error
SLO-1 Mean deviation — Individual and discrete |Problems on Poisson Solve the two regression lines are given in |Concepts of One tailed test and two tailed |Chi-square test: independence of
S-9 series distribution the problem test attributes
Range, Quartile deviation — Continuous |Definition of normal distribution, . ) - Point estimation — sample statistics, mean |Chi-square test: independence of
SLO-2| . e Properties of regression coefficients . = ,
series characteristics variance, and standard deviation attributes
L . . Importance of normal Concept of Simple regression lines using | Point estimation — sample statistics, mean |Chi-square test: independence of
SLO-1|Mean deviation — Continuous series S . N ,
S- distribution Least square method variance and standard deviation attributes
10 SLO-2 Standard deviation, co-efficient of Definition of Standard Normal ~ |Regression lines using least square Point estimation — sample statistics, mean |Analysis of variance: concepts,
variation — Individual and discrete series |distribution method variance and standard deviation One-way ANOVA table
Standard deviation, co-efficient of ... |Regression lines using least square Point estimation — sample statistics, mean |One-way ANOVA table- formula
SLO-1| " . . ) Problems on normal distribution | Y
S-11 variation- contmgoqs series method m— . variance and standard deviation and problem
SLO-2 Sta_ndgrd de\(/atlon, qo-efﬂc:ent of| Problems on normal distribution Regression lines using least square Interval estimation with 95% los One-way ANOVA table- formula
variation — continuous series method and problem
SLO-1 Skewness, ‘ Bowleys. coefficient  of| Problems on normal distribution Regression lines using least square Interval estimation with 95% los Two-way ANOVA table- formula
skewness- discrete series method and problem
$-12|SLO-2 Skewness,  Bowleys cosficient - of Problems on normal distribution |Regression lines using least square method|Interval estimation with 99% los Two-way ANOVA table- formula

skewness- continuous series

and problem

Bowleys coefficient of skewness

Continuous series

" |Problems on normal distribution

Probable error

Interval estimation with 99% los

Two-way ANOVA table- formula
and problem
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Theory:
Learnin 1. Gupta S.C and Kapoor V.K, Fundamentals of Mathematical Statistics, Sultan Chand, New Delhi. 2000
Resourges 2. Wayne W. Daniel, Biostatistics, A Foundation for Analysis in Health Sciences, John Wiley & Sons, 2008
3. Marcello Pagano and Kimberlee Gauvreau: Principles of Biostatistics, Duxbury Printed in India by (Chennai Micro Point Pvt. Ltd, No. 34, Nelson ManickamRoad, Chennai — 29), 2000
4. Veer Bala Rastogi, Fundamentals of Biostatistics, Ane Books Pvt. Ltd, Avarthika Niwas, 15t Floor, 19, Duraisamy Road, T.Nagar, Chennai ,2009
; Continuous Learning Assessment (50% weightage) ) o o
Do CLA_1 (10%) CLA_2 (10%) CLA_3 (20%) CLA 4 (10%) Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 remember 30% - 30% : 30% 30% . 30% .
Understand
Level2  (APRY 40% . 40% - 40% 40% ; 40% -
Analyze
Level3 ~ |Cvauate 30% ; 30% ; 30% 30% 3 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Academic

Internal Experts

Dr. M.A. Baskar, Professor & Head, Dept. Of Mathematics, Loyola college, Chennai

M.Kalaivani, SRMIST

Dr. P.Dhanvanthan, Professor & Head, Dept. Of Statistics, Pondicherry University
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Course Course e A Ability Enhancement Course L TIPC
Code |PCD21AE1T Name |Professional Skills and Problem Solving Category y 1/0/0 |1
Pre-requisite Courses |Nil Co-requisite Courses |Nil Zrogresswe Nil
ourses
Course Offering Career Development Centre Nil
Department
Course Learning . . " . .
Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1:  |Utilise success habits to enhance professionalism 112]3 1 "2 8 5|16 7|8 10111213 (14|15
CLR-2:  |Enable to solve problems and to crack competitive exams.
CLR-3:  |understand and master the mathematical concepts to solve types of problem g RE - §
CLR-4:  |Identify a logically sound and well-reasoned argument 2 g = %’ > o 2 2
CLR-5:  |expertise in communication and problem-solving skills =& 8 = = % g % g 2
B B 3 g 3 (o)) =
CLR-6:  |develop problem solving skills with appropriate strategies % % é S| E|E 8 é gl 2 § %
c|o | < > EIR X |2\ H |2 4
i3 3 S |2 8l5|8|elg8l222 |-
Course Learning . ] i AR Sl5|E|E15|2 €2 85z 87 v
Outcomes (CLO): At the end of this course, learners will be able to: 2 2 g gl2|8|5 8§ é 2L = 2 = 999
S| Olola |||l ol n|[=|Q |5 |a|a|a
CLO-1:  |identify success habits and inculcate professional skills 2 180[75 H HIH HIH/HIHIHIH HIM|HH/H|H
CLO-2:  |grasp the approaches and strategies to solve problems with speed and accuracy 2 18070 H HIHHIH/H/HIHIH HIM|H/HHH
CLO-3:  |collectively solve problems in teams and groups 2 |75]70 H HHHHHIHIHIM/HIM|HH/H|H
CLO-4:  |construe and solve an argument through critical thinking 2 80|75 H HHHHHIHIHIH HIM/H/H/H|H
CLO-5:  |acquire communication and problem- solving skills 2 /80|70 HIHIH/H H/HIH/HH/H M|H/H|H|H
CLO-6:  |apply problem solving techniques and skills 2 /80|75 HIHIH/H H/HIH/HH/H M|HIH/H|H
Duration (hour) 3 3 3 3 3
SLO-1 Personal profiling Creative problem solving method Case study analysis Emotional Intelligence Communication skills
S-1 .
SLO-2 |USP& Personal branding Techniques $ag study gnalysis Personal & social competence Communication skills
SLO-1 Assumption and strengthening of |Weakening and Inference of an Conclusion and paradox of an Main idea and structure of a passage | Tone and Style of a passage
S-2 an argument . argumeqt argument
SLO-2 Assumption and strengthening of |Weakening and Inference of an Conclusion and paradox of an Main idea and structure of a passage |Tone and Style of a passage
an argument argument argument
53 SLO-1 |Arithmetic: Simple equations Profit, Loss & Discount Average Percentage Mixtures & alligation
SLO-2 |Equation 1 and equation 2 Interest calculation Average Percentage Mixtures & alligation
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Learning
Resources

.Arun Sharma-Quantitative aptitude for CAT, Tata McGraw Hill

2.Dinesh Khattar-The Pearson Guide to QUANTITATIVE APTITUDE for competitive examinations

3. Manhatten Prep - GRE Reading Comprehension and Essays
4. Seven habits of highly effective people- Steven Covey
5. Manhattan Prep — Critical Reasoning Skills and Techniques

Learning Assessment

Continuous Learning Assessment (50% weightage)

Lovel oo CLA—1 (10%) CLA-2 (10%) CLA-3 (20%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Eﬁ:;ggi; 30% s 30% - 30% : 30 % : 30% -
Level 2 ﬁﬁg:ize 40% - 40% 40% 3 40% 40% -
Level 3 Eﬂzte 30 % ; 30 % 30 % ” 30 % 30 % ;
Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications etc.,

Course Designers

Experts from Industry

Internal Experts

1.Mr Ajay Zenne, Career Launcher, ajay.z@careerlauncher.com

Mr. P Priyanand, SRMIST

Mrs. Kavitha Srisarann, SRMIST

2. Mr.Pratap lyer, Study Abroad Mentors, Mumbai, pratap.iyer30@gmail.com

Mr. Harinarayana Rao, SRMIST

Dr. A Clement, SRMIST
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SEMESTER II

Course Code | PBC21201J | COUrse PRINCIPLES OF IMMUNOLOGY GOl Professional Core Course L TP .C
Name Category 410/ 4|6
Pre-requisite Courses  |Nil SO |, Progressive |
Courses Courses
Course Offering Department |BIOCHEMISTRY [Data Book / Codes/Standards [Nl
[Course Learning Rationale (CLR): The purpose of learning this course is to, | [ Leamning | | Program Learning Outcomes (PLO) |
CLR-1: Understanding the basics of immune reactions 1123 112 13/4][5(6|7[8]9(10/11]12[13/14]15
CLR-2: Understanding the properties of antigens and function of immunoglobulins > e °
CLR-3: Understanding the importance antigrnantibogy interaction in defense action o & | 1y R = 2
CLR4: Knowledge on B & T cell response £ % £ i | 5 2| 5 2| § Sl | §
CLR-5: Knowledge on immunological basis of AIDS, transplantation & Z £ g 818 5] s > | 8|S
CLR-6: Understanding the response of immune system % B3 2ic|®|al|®|E BIEIZ| 2 |n|m
= | O S 19| 5{L | 5| B/ S1alTB|E|Q|S| ]! |
2|88 2l8|3 |5 8| c|ls|E€2|E|S 29292
Course Learning Outcomes (CLO): |Attheend of this course, learners will be able to: SR h RN 2ial8IEI2 855|818 l&i5|2 /122
CLO-1: Acquired basic Knowledge on immune cells, organs 2 18580 LIHIHIH|H]|-|-IM[M|L|-|H[|-]|-]-+-
CLO-2: Basic Knowledge on antigen, immunoglobulins 318580 LIH|H|H|H MIM|L|-|H]|- -
CLO-3: Strong basis for understanding the interactions of antigen & antibody 3 18580 LI{H|/H|H|H MIM|L H| - -
CLO-4: Better knowledge gained about immune response 318580 LIH|H|H|H MIM|L|-|H]|- -
CLO-5: Better knowledge gained about immune response in disease 3 18580 LIH|H/H|H MIM|L|-|H]|- -
CLO-6: Overall understanding of immune system in response reactions 3 18580 LIH|H|H|H MIM|L|-|HJ|- -
Duration 24 24 24 24 24
(hour)
S SLO-1 JImmunology- Introduction and History. |Immunoglobulin - structure Kinetics of primary and secondary role of MHC antigens in immune Immunoprophylaxis and
SLO-2 |Scope of Immunology Function immune responses responses immunotherapy
., | SLO-1 . o . . complement activation and its MHC antioens intfansplantation Production of polyclonal and
S-2 SL0-2 Types of immunity-innate Different classes of Immunoglobulins biological consequences, Igens | p on. monoclonal antibodies
SLO-1 . . . : . |, Production of polyclonal and
S-3 SLO2 Types of immunity- Acquired Different classes of Immunoglobulins | Complement System - Pathway Hypersensitivity-1 and Il monoclonal antibodies
SLO-1 . . . . o Production of polyclonal and
S-4 SLO2 Cells of Immune System- Introduction |Side chain and colonal selection theory |Complement System - Pathway Hypersensitivity-Ill [V monoclonal antibodies
S | SLoA Lab safety rules Separatlon oF gl =Sl from Ouchterlony double immunodiffusion _Countercurrent . DOT ELISA
5-8 | SLO-2 peripheral blood immunoelectrophorosis
Antibody diversity —gene
S-9 | SLO-1 |Cells of immune system- Lymphocytes |rearrangement and somatic Complement System - Pathway Autoimmunity Immunoprecipitation, RIA,
recombination
S-10] SLO-1 Immuno diagnosis Immunodeficiency diseases ELISA,

23



SLO-2 Antigen presenting Cells and Class switching- Revision of Antigen
Lymphocytic traffic and Antibody
S-11 2::8; Lymphoid organs Immune Response: Introduction Immuno diagnosis Immunodeficiency diseases fluorescent immunoassay,
SLO-1 . . / - ! A avidin-biotin mediated assay,
S-12 SLO-2 Lymphoid organs — Revision B —cell Maturation and Activation cytokines and co-stimulatory molecules| Tumour Immunology immunohistochemistry,
8112 i 2::8; Agglutination: ABO Blood grouping Single Radial immunodiffusion Ouchterlony double immunodiffusion  |Rocket immunoelectrophorosis DOT ELISA
S-17 2::8; Antigen and Immunogen B —cell Maturation and Activation cytokines and co-stimulatory molecules :é?(cc;)(i:énes - Kiled atiogglgMERENisMs, limmunoelectrophoresis,
S-18 gtg; Antigen — Types T cell Maturation and Activation cytokines and co-stimulatory molecules :/Z‘é%ng]am vagenes, sUREl immunoelectrophoresis,
SLO-1 . . - " i " Major histocompatibility complex DNA vaccines, synthetic peptide .
S-19 SLO2 Antigen -properties Affinity and Avidity | T cell Maturation and Activation (MHC) genes and products vaccines Immunoblotting.
SLO-1 |, . Kinetics of primary and secondary Major histocompatibility complex I A . )
S-20 SLO2 Adjuvant and Hapten immune responses (MHC) genes and products antiidiotypic vaccines Complement fixation test.
s2t- L0 Pregnancy test Single Radial immunodiffusion Gaurter BuMept Rocket immunoelectrophorosis Model exam
24 | SLO-2 |Pregnancy g immunoelectrophorosis -
Learnin 1. Richard A. Goldsby “Immunology”
Resourges 2. Barbara, A. Osborne, Janis Kubylmmunology”, 5th Edition, W. H. Freeman & Company, 2006
3. Ivan Roitt. Element of Immunology. Wiley Blackwell publication, 13t edition, 2017

Learning Assessment

Bloom’s Continuous Learning Assessment (50% weightage) Final Examination
Level of Thinkin CLA-1(10%) CLA -2 (10%) CLA - 3 (20%) CLA -4 (10%)# (50% weightage)
g Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 S;’L“;g‘tgﬁ; 20% 20% 20% 10% 15% 15% 10% 10% 15% 15%
Level 2 ﬁﬁg:zze 20% 20% 30% 20% 20% 20% 20% 30% 20% 20%
Level 3 E‘r’:;‘::te 10% 10% 10% 10% 15% 15% 10% 10% 15% 15%
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Short Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Higher Technical Institutions

Internal Experts

1. Dr. M. Sujatha, Associate Professor & HOD, Department of Biotechnology, Ethiraj College for Women, Chennai
2. Dr. M. Rajeshwari Hari, Associate Professor & HOD, Department of Biotechnology, MGR University

Dr. N. Prasanth Bhatt
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L P
Course Code PBC21202) | CoUrse METABOLISM AND REGULATION - Ty Professional Core Course
Name Category 4,04 6
Pre-requisite . Co-requisite : Progressive |, .
Nil Nil Nil
Courses Courses Courses
Course Offering Department BIOCHEMISTRY Data Book / Codes/Standards Nil
|Course Learning Rationale (CLR): | The purpose of learning this course is to, | [Learning |  [Program Learning Outcomes (PLO)
CLR-1: |Understanding the concept of metabolism of biomolecules 1 12 |3 1 12 3 |4 516 |7 (8 |9 |10 |11 |12 [13 |14 |15
CLR-2: |Regulatory pathways involved in maintaining the metabolism
CLR-3: |Understand the importance of the compounds involved in the metabolism 2 o
CLR-4 : |Understand the importance of metabolism in various diseases == ol ol = =9
CLR-5: |To know the mechanism of production of biomolecules gz g 228 glg = L 2| o
CLR-6 : |Estimation of various metabolic products @25 =2 0| 8|5 xg QL |H|&E
o| 8| E 218 3| = | 2o =2
cl8| < 2 L o |slo Ea|ls|Sls|le
|l & Sl 2 & 828 sl ol =2 E
. £la < S5l B8 |&3|2 2|3 8 2
e e 1 = - = [
Coursg Learning Outcomes At the end of this course, learners will be able to; 5 2|2 EIR E| 3|8 |8 S S 2L~ T
(CLOY: T8 g 22| 8legZl2|2 85| ElSoldlo
14| d 2 2 5|a 52 5% 248 8|%2 22
CLO-1: |Students will acquire the concept of anabolism, catabolism 2 |85 |80 HMHHH HH M MMIL |- H |- |- |
CLO-2 : |Students will acquire knowledge related to regulation of various pathways 3 |85 |80 L |[HI/HIH [HH M M M L H |- |- |-
CLO-3 : |Know the importance of high energy compounds 3 |85 |80 L HHH HH M M ML H |- |- |-
CLO-4 : |Perturbations in the carbon metabolism can lead to various disorder 3 185 |80 LIHHH HH M M ML H |- |- |-
CLO-5: [student will gain insights into metabolic engineering for the production of useful biomolecules 3 185 |80 L |[HHIH [HH M M ML H |- |- |-
CLO-6 : pre.para!tlon of buffers, estimation of glucose , proteins in serum samples, isolation of lipids from egg and 3 85 |80 L HHH IHKHEIMIMML TR
estimation of serum cholesterol
Duration 2 24 24 24 24
(hour)
S-1  |SLO-1 |Anabolism and catabolism Gch_onS|s Pathwaygnd Lulclin Fatty acid synthesis- Introduction ol Teac“°” ofamino acid Ultra structure of mitochondrion
required for glycolysis degradation
S-2  |SLO-1 Is_zcwosncéfllcvermodynamlcs-f|rstand Regulation of Glycolysis Fatty acid synthase complex Transamination, electron transport chain
S-3  |SLO-1 |Concept of enthalpy Oxidative decarboxylation Biosynthesis of Fatty acids Deamination electron transport chain
S-4  |SLO-1 |Entropy and free energy TCA pathway :L‘;sm::::)e:'s giiEgos decarboxylation electron transport chain
S _4 |Preparation of acidic and basic Estimation of blood glucose by Protein estimation by Biuret Isolation of lipids from egg yolk and N
5-8 SLO- buffers DNS method. method separation by TLC. Estimation of serum cholesterol
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Resources

S-9  |SLO-1 [Endergonic and exergonic reactions Role of TCA n metabollsm- . TR AR gl Urea cycle ETC Complex I, Il
Gluconeogensis, transamination Beta
S-10 |SLO-1 |Coupled reactions Deamination, Fatty acid synthesis Oxidation of fatty acids- omega Urea cycle and significance ETC Complex Il and IV
. . ) . ! . . Uncouplers and inhibitors of

S-11 |SLO-1 |ATP as energy source Energetics of Glucose metabolism Regulation of Ketogenesis Catabolism of Asparagine, glutamine respiration
S-12  |SLO-1 [High energy compounds- NADH and |Glycogensis & glycogenolysis aSé/ir;?ess B BblyuriSaNajeggidtty Amino acids that form pyruvate Eer;;?;%ls: and inhibitors of
S SLO-1 |Preparation of acidic and basic  |Estimation of blood glucose by Assav of salivary amvlase Isolation of lipids from egg yolk and Estimation of serum cholesterol
13-16 |SLO-2 |buffers DNS method. y ry amy separation by TLC.
S17 |SLO-1 |FADH2 Role of CAMP in glycogen metabolism [>/71o1> °f Polyunsaturated atty e, teine syiponate pathway Oxidative phosphorylation

free energy change during Gluconeogenesis and its regulatory  |Role of cyclooxygenase in formation
S-18 |SLO-1 . 3 ] . Tyrosine metabolism of ATP-Outline of Mitchell's

hydrolysis nature eicosanoids formation hypothesis
S-19 |SLO-1 |pyrophosphate Pentose Phosphate pathway Metabolism of acylglycerol Catabolism of Tryptophan Substrate level phosphorylation
S-20 |SLO-1 |Revision Regulation involved in PPP Metabolism of phospholipids Revision Revision
S SLO-1 |Determination of pKa value of Protein estimation by Biuret Rsty of SallvaryEmylase Isolation of lipids from egg yolk and Model Examination for practicals
21-24 |SLO-2 |amino acid using pH meter method y Y oy separation by TLC. P
Learning 1. R.KMurray, D.K. Granner, P.A. Mayes and V.W. Rodwell, HARPER’S BIOCHEMISTRY, 22nd edn. (1990), Prentice-Hall, International, USA.

2. Nelson and Cox, LEHNINGER’s PRINCIPLES OF BIOCHEMISTRY, (2000), KalyaniPublishers,Ludhiana/Worth Publishers, Inc., New York.

Learning Assessment

Bloom’s Continuous Learning Assessment (50% weightage) Final Examination
Level of Thinkin CLA-1(10%) CLA -2 (10%) CLA -3 (20%) CLA -4 (10%) (50% weightage
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level{  |Remember 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Understand
Level 2 ﬁpp'y 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
nalyze
Level 3 E::;‘i:te 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Higher Technical Institutions

Internal Experts

1.
2.

Dr. M. Sujatha, Associate Professor & HOD, Department of Biotechnology, Ethiraj College for Women, Chennai
Dr. M. Rajeshwari Hari, Associate Professor & HOD, Department of Biotechnology, MGR University

Dr. N. Prasanth Bhatt

26



T
Course Code PBC21203T | CoUrse CLINICAL BIOCHEMISTRY-| Ellyy T Professional Core Course
Name Category 4,0 0|4
Pre-requisite . Co-requisite . Progressive |,
Nil Nil Nil

Courses Courses Courses

Course Offering Department BIOCHEMISTRY Data Book / Codes/Standards Nil

Course Learning Rationale (CLR): |The purpose of learning this course is to: ‘ ‘ Learning ‘ ‘ Program Learning Outcomes (PLO)

CLR-1: |Understanding the inborn errors of carbohydrate metabolism 12 11234567 [8[9]10][11]12/13]14]15

CLR-2: |Understanding the inborn errors of aminoacid metabolism and liver function test .

CLR-3: |Knowledge on Gl function test, renal function test and their interpretations — | . & S =

CLR-4: |Comprehend basic concepts of diagnosis of diseases § °\; ji} E’ < 3 % 5 8

CLR-5: |Knowledge on tumors and its spread 2} g é § w| E d'% g . B i s >
o | .2 44 o = | .

CLR-6: |Learn the mechanisms of carcinogenesis and knowledge on oncogenic markers €2 g ¥ 2 g5 == 2 d|s|L|E
/8|8 S| S| 3 8 3 3= El= % g
=lal|Z 2/ £/ 0la|8|9|§ 3| 8| 5|
=l oS, 5} o s = |8 | £ T | ES|=S| o
AR A 5§ 5 g€ E 2 5|a3|ET|8| 1|27

Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: 2138 2l 23 gz Eledololo
5|8 |2l&8£28 8 & 2885222

CLO-1 - gizgtredrzt;nd biochemical mechanisms and pathophysiological processes responsible for common biochemical 4185080 H Ly I R R VI VR R YV R R

CLO-2: |Aware of normal and abnormal metabolic functions 418075 H|H|-|H|H -l - MM M

CLO-3: |Understand impact of disorders on metabolic processes 4 85|80 i |l HIH|-|-]-|M|M|-|H|-]|-]|-

CLO-4 : |Molecular basis of the diseases 48580 HiH| -|H|-|-|-]-|MM H

CLO-5: |Understand the biochemistry of metastasis of cancer 48580 HIHIH|IH|H|-|-]-|M|M M

CLO-6 : |Understand the types, characteristics and classification of tumor markers 4 | 75|80 HI{H|H|H|H|-|-]-|M|M M

Duration

(hour) 12 12 12 12 12

S-1 |SLO-1|Disorder of carbohydrate metabolism Dlsprderg g amipo g metabgllsm— Det'ox1fy/n'g- bippuric actd, NHS, Alkaline phosphatases,. amylase

amino aciduria, Phenylketonuria, aminopyrine.

S-2  |SLO-1|Glycogen storage diseases, Hartnup disease, alkaptonuria, WEIELRIBITE (oS- GEls0se. CE LDH CK

stones. syndrome

S-3  |SLO-1|Galactosemia, albinism, cystinuria, cystinosis, Gastric function tests- Stimulation tests | Insulin and pentagastrin. gﬁ;;i;:;gﬁ_cgorp hology and growth

S-4  |SLO-1|Fructose intolerance and fructosuria. Zggggg stinuria and mepiHEEkILE Peptic ulcer, gastritis Zollinger Ellison Biochemical changes in tumor cells

S5 1SLO-1 BIood sugar homeostagls: Role of Dlsorde(s of purine, pyrimidine Introducltlon‘:Renal function test and lefgrences between benign and Tumor markers — AFP, CEA and HcG

tissues and hormones in the metabolism metabolic disorders malignant tumors
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The Metabolic & Molecular Basis of inherited Diseases, Vol 1 - 4 8th edSerives, Vallersty, Tata McGraw Hill Companies, 2001

maintenance of blood sugar. Hyperuricemia and gout. Kidney function- Biochemical findings in
Hypoglycemia, hyperglycemia glomerulonephritis
S-6  |SLO-1|Diabetes mellitus — classification Hypouricemia. Oroticaciduria. Renal failure nephritic syndrome. Agents causing cancer - radiation,
viruses, chemicals
S-7  |SLO-1 leorder§ of lip .’d metabolism | ) . : Nephrolithiasis. Multistep carcinogenesis - initiation, Multistep carcinogenesis Promotion,
lipoproteinaemias Serology: C reactive protein test, progression.
3 ” Kidney function tests - Glomerular
S-8  |SLO-1|. Lipid storage diseases — Gaucher’s,. AU arthnitis (NG function tests — inulin, urea and Oncogenes proto oncogenes
creatinine clearance tests,
Liver function test -Jaundice- Causes, |Renal plasma flow, plasma
S0 1SLO-1 TaySach’sNiemann Pick disease. consequences microglobulin concentration. Tubular Mechanisms of protooncogene TUmor SUDDrESSor 4enes
Fatty liver Treatment in jaundice, hepatitis and  |function tests — water load Acid activation PP 9
cirrhosis. excretion test
S-10 |SLO-1|Atherosclerosis Liver functhn tgst. T Abnormal constituents of urine. Clmlgal ' molqu - Serum ALl p53
excretory-bile pigments and isoenzymes in health and disease
S-11  |SLO-1|glycosuria Zﬁ? éhetlc Was R roIribin Transaminases Cancer treatment Chemotherapy and Radiation therapy
S-12 |SLO-1|Blood glucose value Cycle test-1 AST, ALT acid Cycle test-2 Model exam
1. Clinical Biochemistry-Allan GAW Michael J, an lllustrated Colour Text, 5th Edition, 2013
Leamin 2. Textbook of Biochemistry with Clinical Correlation Thomas M Devlin 2nd ed Wiley & Sons. 2006
R g 3. Principles of Internal Medicine. Harrison’s Vol 1 & 2, 16th edition McGraw Hill.2005.
esources 4
5.

Clinical Chemistry — Principles, procedures, correlations — Bishop, Lippincott.2000

Learning Assessment

Continuous Learning Assessment (50% weightage)

Final Examination

EL‘\’,‘;“;Thinkin CLA -1 (10%) CLA -2 (10%) CLA - 3 (20%) CLA -4 (10%) (50% weightage
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 emember 40% : 30% , 30% 30% 30% -
Understand
Lovel2  /ABY 40% : 40% } 40% 40% 40% .
nalyze
Level 3 (E:"a'“ate 20% - 30% - 30% 30% 30% -
reate
Total 100 % 100 % 100 % 100 % 100 %
Course Designers
Experts from Higher Technical Institutions Internal Experts
1. Dr. M. Sujatha, Associate Professor & HOD, Department of Biotechnology, Ethiraj College for Women, Chennai Dr.D. Sankari
2. Dr. M. Rajeshwari Hari, Associate Professor & HOD, Department of Biotechnology, MGR University o
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Course Course Analvtical Techniques Course P o . P
Code PBC21S01T Name Y q Category D . Discipline Specific Elective Course 0l ol a
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department |Biochemistry |Data Book / Codes/Standards Nil
\Course Learning Rationale (CLR):\Thepurpose of learning this course is to: \ \ Learning \ \ Program Learning Outcomes (PLO)
CLR-1: |Understanding the basics and theoretical principles of analytical techniques 1121]3 11213456 |7[8[9[10/11[12/13]14]15
CLR-2: |Learning about the concepts and theories of chromatographic techniques S g
CLR-3: |Understanding the principles, basic design and types of centrifugation ”g S ga r § _c.é =
CLR-4 : |Comprehend basic concepts of radioactivity and its measurement techniques 2 g = %’ é § ° S § §
CLR-5: |Imparting knowledge on the separation of biomolecules =l 8| 8 2 2 S % ) % E § 2
CLR-6 : |Acquire skills on spectroscopic techniques % % E - = 2 2| 2 % £ 2 § < | 5
SIS b A8 2IS SR IS B (3|23
& B | o c | S | P
Course Learning Outcomes At the end of thi ; PR T = 33 5 § 5 25 8 &|lsl2|ElB Sl S
(CLO): e end of this course, learners will be able to: 2 L% L% L% i< § g é § E f 2 § -g ° § § %
| —_ -
CLO-1: |Apply knowledge on basic bioinstrumentation 4 18580 Hi-|-|H|-|-|-]-|L|M|- M|-|-]|-
CLO-2 : [Knowledge on chromatography can be value-added 4 180|75 H|H HIH|-|-|-|M\M|-|M|-]|-]-
CLO-3 : |Aware of methodologies available for cellular fractionation 4 18580 HIH|-|H|H|-|-]|-IM|M|-1H|-]|-]|-
CLO-4 : |Product quantification using various analytical methods 4 85|80 HIH|-|H|-|-|-|-|M|M|-|H|-|-|-
CLO-5: |Understand the principles of electrophoretic and spectroscopic techniques 4 |85|80 HIH|IH|H|H|-|-|-|MM|-|M
CLO-6 : |Understand the applications of various analytical techniques and methods of assessing their performance 4 75|80 HIHIH|H|H|-|-|-|M|M|- M
Learning Unit / Module 1 Learning Unit / Module 2 Learning Unit / Module 3 Learning Unit / Module 4 Learning Unit / Module 5
Duration 12 12 12 12 12
(hour)
S-1| SLO-1 |Electrochemical techniques Chromatographic techniques GLC Scintillation counter — Principle, iﬁg(;ttr)(;zc;;%;I_se;v;(s:tcr)ll:;bsorptlon
S-2 | SLO-1 rEeI:g:irgr?hemlcal cells and General principle- chromatography |HPLC Scintillation counter — types and applications. CD, ORD
) Use of isotopes in biological studies. Prm_mpk_a, mstrument_apon and
S-3 | SLO-1 |pH and buffers adsorption chromatography HPTLC applications of UV-visible
spectrophotometry
S 4 | SLO-1 |Measurement of pH partition chromatography Centrifugation Principles, Electrophoresis - Principle ESR,
$-5| SLO-1 |glass electrode, tiration curves application of paper and of column D|ffer.ent»a|.and analytical electrophoret!c mob!l!ty-factors|nfluencmg NMR,
chromatography centrifugation electrophoretic mobility
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lon selective electrodes, gas

Analytical Techniques in Biochemistry and Molecular Biology By Rajan Katoch

S 6 | SLO-1 |sensing electrodes, oxygen thin layer chromatography density gradient centrifugation paper, disc, slab gel electrophoresis IR
electrode
S-7 | SLO-1 f‘e%ﬂ::i::ﬂggs of Electrochemical normal phase chromatography Analysis of sub cellular fractions Isoelectric focusing - 2D PAGE Spectrofluorimetry
SLO-1 Methods for studying cells and reverse phase chromatography ultracentrifuge and its application  |blotting techniques Basic principles of turbidimetry and
organelles. nephelometry
. . . . h Principle, instrumentation and
S -9| SLO-1 [Methods for lysis of plant ion-exchange chromatography Tracer technique capillary electrophoresis applications of luminometry
s Atomic spectroscopy — principle and
10 SLO-1 |animal and microbial cell exclusion chromatography Nature of Radioactivity Pulse field Electrophoresis applications of atomic flame
spectrophotometry
) 3 . Atomic spectroscopy — principle and
S SLO-1 |Sub-cellular fractionation affinity chromatography Pattgrn; R eoely Half NG e iis Isotachophoresis applications of atomic flame and
1 application
flameless spectrophotometry
S- SLO-1 |purification of bio-components. |Cycle test 1 Gelger Muller Counter- principle and Cydle test 2 lasers for spectroscopy - MALDI
12 applications TOF
Learning Theory.
Resources Principles and Techniques of Biochemistry and Molecular Biology by Keith Wilson (Editor), John Walker (Editor)

Learning Assessment

BI Continuous Learning Assessment (50% weightage) Final Examination
oom’s i
Level Level of Thinking CLA -1 (10%) CLA -2 (10%) CLA -3 (20%) CLA-4(10%) # (50% weightage)
Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Remember
Level 1 30% - 30% - 30% - 30% 30%
Understand
Apply 0, 0, 0, 0, 0,
Level 2 40% - 40% - 40% - 40% 40%
Analyze
Evaluate
Level 3 30% - 30% - 30% - 30% 30%
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper efc.,

Course Designers

Experts from Higher Technical Institutions

Internal Experts

1.
2.

Dr. M. Sujatha, Associate Professor & HOD, Department of Biotechnology, Ethiraj College for Women, Chennai
Dr. M. Rajeshwari Hari, Associate Professor & HOD, Department of Biotechnology, MGR University

Mrs. Vijayabharathi
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https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Keith+Wilson&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=John+Walker&search-alias=stripbooks
https://www.google.co.in/search?hl=en&q=inauthor:%22Rajan+Katoch%22&tbm=bks

Course Course . . . Course .
Code PBC21S02T ‘ Name Pharmaceutical Biochemistry ‘ Category‘ S ‘ Skill Enhancement Courses 2.0 02
Pre-requisite |, Co-requisite |, . Progressive |, .
Nil Nil Nil
Courses Courses Courses
Course Offering Department Biochemistry Data Book / Codes/Standards Nil
|Course Learning Rationale (CLR): | The purpose of learning this course is to, | | Leaning | | Program Learning Outcomes (PLO)
CLR-1: |Understanding the Drug structural features 1123 112134 5 6|7 [8]9[10/11]12]13[14]15
CLR-2: |Understanding the effects of drug
CLR-3: |Knowledge on pharma in biotechnology 2 .
CLR-4 : |Knowledge on mechanism of drug therapy =l == o ol = =
CLR-5: |Learning different types of drugs S i’\; < gl g § 2|5 = £ o o
CLR-6 : |Candidates understanding on drugs on synthetic and plant origin o o5 H § a8l 3 5 é O | & &
2IE|El |£|S|18B| 8|5l clSl8lZ 2 s|e
£/ % 8 s 5|2 <€ g8 8ls|e S| 2 X
. 25| (552 53|85 £ 882
Cours? Learning Outcomes At the end of this course, learners will be able to: 5|22 EIBE| 3|88l 2 5 2 ST T
(CLOY): | 3| 8 SLl32 Qg|lo el =9 2 =
$ g e S SE|eIE 5|22 8|5/21333
8|0 2S5l n |l Elalolsldldd
CLO-1: |To learn about drug concepts 2 18580 HIH/H H/HHIM[M|M|L|-|H|-|-]-
CLO-2 : |Gathering knowledge on drug action 3 /85(80 LIH/H H|/HHH MM|M|L H{-|-]|-
CLO-3: |Applying knowledge on treating ailments using drugs 3 /85|80 LIH/HHIHHIMM M|L Hl-]-/|-
CLO-4 : |Applying knowledge on different diseases 3185|80 L{IH|/HH/HHMMM|L Hl-|-]|-
CLO-5: |Having knowledge on mechanism of drug action 3 185|80 L{IH{H|H|HH MM M|L H
CLO-6 : |Overall understanding of drug mechanism and role 318580 LIH/HH/HH MM M|L H{-|-]|-
Learning Unit / Module 1 Learning Unit / Module 2 Learning Unit / Module 3 Learning Unit / Module 4 Learning Unit / Module 5
Duration 12 12 12 12 12
(hour)

S-1| SLO-1 |Drug - Structural feature

Adverse response to drugs

Biotechnology and pharmacy

Mechanism of action of drugs in therapy

Drugs of plant origin

S-2 | SLO-1 [pharmacology activity

Drug tolerance

Genetically engineered protein

Respiratory system — cough

Drug dependence and abuse

S-3 | SLO-1 [Prodrug concept

Drug intolerance

GM protein effects

bronchial — asthma

Management of self poisoning
cancer

S 4 | SLO-1|Absorption

Idio syneracy (pharmacogenesis)

S-5| SLO-1 |pass effect

drug allergy

Novel drug delivery systems

pulmonary tuberculosis

Chemotherapy — Cytotoxic drug

S 6 | SLO-1 |Distribution, metabolism

Tachyphylaxis

Non conventional routes of
administration

GIT - Digestants

Immuno suppressive drug therapy
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S-7 | SLO-1 [Phase I, Il reactions CTI CTI appetite suppressants Antimicrobial drugs
S-8| SLO-1 |action of cytochrome p450 vaccination against infection Anti-AIDS drug development Appetite improviser sulfonamides, trimethoprim
S -9| SLO-1 |elimination of drug receptor Eﬁgor that modifieStiCE RS peptide agents vomiting, constipation and peptic ulcer cotrimoxazole
S- N~ e penicillin, and macrolides.
10 SLO-1 |localization, type and subtypes |Drug abuse Oncogenes Hypolipidemia agents Aminoglycosides
s models and their drug — New Biological Targets for Drug
1" SLO-1 receptor interaction Assay of drug potency Oncogenes ras target for drugs Cephalosporin Development
;32 SLO-1 |agonist & antagonist effect bioassay and immunoassay multi-drug resistance bacterial resistance Novel Drug Screening Strategies
1.Pharmacology and pharmacotherapeutics- R.S.Satoskar.
Learning 1.The pharmacology Vol | and |- Goodman And Gillman, Mc Graw Hill S.D.Bhandhakar & S.S.Anilapure Popular Prakashar Bombay.
Resources 2. Basic pharmacology- Foxtercox Bulter Worth’s 1980 2.0xford textbook of clinicasl pharmacology and drug therapy. D.G.
Burger’s medicinal Chemistry & Drug Discovery.

Learning Assessment

Continuous Learning Assessment (50% weightage) Final Examination
Bloom’s -1(10% ~2(10¢ —3(20¢ —4(10° 50% weightage
Level Level of Thinking CLA -1 (10%) CLA -2 (10%) CLA -3 (20%) CLA -4 (10%) # (50% weightage)
Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Remember
Level 1 30% - 30% 30% - 30% - 30% -
Understand
Appl
Level 2 PPy 40% - 40% 40% - 40% - 40% -
Analyze
Evaluate
Level 3 30% - 30% 30% - 30% - 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Higher Technical Institutions

Internal Experts

2. Dr. M. Rajeshwari Hari, Associate Professor & HOD, Department of Biotechnology, MGR University

1. Dr. M. Sujatha, Associate Professor & HOD, Department of Biotechnology, Ethiraj College for Women, Chennai

Dr. T.G. Nithya
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L|{T|P|C
Course Code | PBC21S03T | Course Name Proteomics Course Category | S Skill Enhancement Course 20012
Pre-requisite Courses Nil Co-requisite Courses | Nil Progressive Courses | Nil
Course Offering Department | Biochemistry Data Book / Codes/Standards
((é:oLuI;;e Learning Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1 : |Understand the global characterization of the proteome 11213 112131456789 [10][11]12]13|14/15
CLR-2: |Learning the broad knowledge of methods and applications within proteomics.
CLR-3 : |Understanding the strategies to analyze the transcriptome and the proteome 8 @
—_ = (=)
CLR-4 : |Learning prgtem-protemllnteractlon.s : . § SRS §7 %_ = | < %: © 0| o _
CLR-5: |Understanding the protein expression patterns at a given time o § < = A S % ] S " (% = 2 o
=" 2 - | D w
. |obtain a quantitative description of protein expression and its changes under the influence of biological 2 2| E 218Iglz|2 < 22 % o 2|, % £
CLR-6: . S| e | s x =l |® | 0| =|a|ln|E|5|2 m| =
perturbations =l 9|8 S5 6|I2 <28 E 8 s|lol= == 218
c|a < c2lec|d| w5 ElE 8 8|L g
oo [CREe] Sl » = - ® DiElglelsl >
c Cearmin Out CIRAE: El8| 2|32 =825 2L %35
ourse Learning Outcomes ] ; ) | 2 D S| =2 B e|& e = 3|a > o»| oo
(CLO): At the end of this course, learners will be able to: g LI% L%_ L% <g E § = 5= ;Crs E g § ;g 52| e
CLO-1 : Allow greater understanding of the complexity of life and the process of evolution than the study of the genetic 3180l 70 MM M| - M H|{M|-|-|H| H/H M|H|H
" |code alone.
CLO-2 : |Applications of technologies for the identification and quantification of overall proteins 318070 MMM M|H|M -|H|/H/HIM|H|H
CLO-3 : |Structural proteomics is to determine the structure of all proteins in a cell or organism 3(85|75 M| M|M M| H|M -|H|H|H|M|H|H
CLO-4 : |Understand protein expression profiling 3185|75 M{M|M M|H|M -|H/H|/H/M|H|H
CLO-5 : |Knowledge on proteomics in the drug industry 3|85|75 M|M|M M|H|M -|H/H/H/M|H|H
CLO : Proteomics complements genomics and is useful when scientists want to test their hypotheses that were 3180l 70 M| MM M| H|M -|H|{H|/H|M|H|H
" |based on genes
Duration
(hour) 6 6 6 6 6
SLO-1 Protein structure Homology modelling Image analysis of 2-DE gel. SBDD Appllcatlons_ of docking in drug
S-1 discovery
SLO-2 Protein conformations Swiss model Phylogeny LBDD ADMET
SLO-1 Primary structure fold recognition Applications of phylogenetic analysis Drug Development Applications of proteomics
52 SLO-2 Secondary structure ab initio methods Methods to construct phylogenetic tree Drug Development Use of proteor(;wilsc:afs(’)ésu nderstanding
3 SLO-1 Molifs ands(:ﬁjzfd?: in protein CASP Methods to construct phylogenetic tree Terget identification new targets for ant-cancer drugs
SLO-2 Tertiary structure Gel-based proteomics UPGMA Target validation Drugs that rescue mutant p53

33



2. Principles of Proteomics By Richard Twyman

4 SLO-1 Quarternary structure Two dlmensmn(azl_%eé)e lecirophefRER LB Hits and Leads systems biology — introduction
SLO-2 Amino acids Sample Preparation NJ Cycle test 2 systems biology — overview

S5 SLO-1 Classification of aminoacids Solubilization NJ ADMET systems biology — concepts
SLO-2 Properties of aminoacids Cycle test 1 Drug Molecular docking systems biology — applications

s SLO-1 Cellular func;trlg?esinp;erformed by  |Reduction, Res(c))llcuztlclsnIé Reproducibility Drug discovery pipeline Molecular docking — methods systems biology — importance
SLO-2 Computational analysis of protein | Detecting proteins in polyacrylamide Drug discovery pipeline Molecular docking — tools Revision

structure gels
Learning Theory
R 1. Introduction to Proteomics - Principles and Applications By Nawin C. Mishra, Glnter Blobel
esources

Learning Assessment

Continuous Learning Assessment (50% weightage) Final Examination
Bloom’s i
Level Level of Thinking CLA -1 (10%) CLA -2 (10%) CLA -3 (20%) CLA -4 (10%) # (50% weightage)
Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Remember
Level 1 30% - 30% 30% - 30% - 30% -
Understand
Apply 0 0 0 0 0
Level 2 40% - 40% 40% - 40% - 40% -
Analyze
Evaluate
Level 3 30% - 30% 30% - 30% - 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA-1, CLA-2 and CLA-3 can be from any combination of these: Online Aptitude Tests, Classroom Activities, Case Studies, Poster Presentations, Power-point Presentations, Mini Talks, Group Discussions, Mock

interviews, etc.

## CLA - 4 can be from any combination of these: Assignments, Seminars, Short Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Higher Technical Institutions

Internal Experts

1. Dr. M. Sujatha, Associate Professor & HOD, Department of Biotechnology, Ethiraj College for Women, Chennai
2. Dr. M. Rajeshwari Hari, Associate Professor & HOD, Department of Biotechnology, MGR University

Dr. V.G. Vidhya
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https://www.google.co.in/search?hl=en&q=inauthor:%22Nawin+C.+Mishra%22&tbm=bks
https://www.google.co.in/search?hl=en&q=inauthor:%22G%C3%BCnter+Blobel%22&tbm=bks
https://www.routledge.com/search?author=Richard%20Twyman

Course Course Course L/ T/P|C
Code |PCD21AE2T | Name |GENERAL APTITUDE FOR COMPETITIVE EXAMINATIONS Category | QBILITY ENHANCEMENT COURSE 1,001
Pre-requisite Courses |Nil Co-requisite Courses |Nil Zrogresswe Nil
ourses
Course Offering Career Development Centre Data Book / Codes/Standards Nil
Department
Course Learning . y . . .
Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1:  |recapitulate fundamental mathematical concepts and skills 112]3 11213456 |78 1011121314 |15
CLR-2:  |provide context - based vocabulary enhancement
CLR-3:  [sharpen logical reasoning through skilful conceptualization ’g XL ° §
CLR-4:  |familiarize with basic grammatical and syntactical rules S g = %’ = - 2 2
CLR-5:  |enable to solve problems and to crack competitive exams >l &8 & = oelims =2 Ele 2
CLR-6:  |develop new strategies to enhance reading comprehension £ % £ :g’ 2 £l 3|2 § /3|8 £
£ 5| Z > El5/ ¢ 5 =& F B s 3
CIBIB| | EIE|EIBlEl2|el8 8222 |a|o
Course Learning . 4 , AR AR A €2/ 8528 7|vs
Outcomes (CLO): At the end of this course, learners will be able to: 2 2 g 31238 ‘_E 2 % é ez =2 ° 999
Rl Ololad |||l n|=|Q|5F|a|a|a
CLO-1:  |build a strong base in the fundamental mathematical concepts 2 18075 H HIH H/H/H/H/H/HIHI M/ H/H|H|H
CLO-2:  |acquire strategies to build vocabulary 2 8070 H HIH HH/H/H/H/HIHI M/ H/H/H|H
CLO-3:  |apply the learn conditions towards solving problems analytically 2 |75]70 H HIHIHH/HIHIHIM/H M/ H/H/H|H
CLO-4:  |learn grammatical and syntactical rules 2 80|75 H HIHIHIH/H/H/H/HIH M/ H/H|/H|H
CLO-5: |grasp the approaches and strategies to solve problems with speed and accuracy 2 18070 H HIH HH/H/H/H/H/IH M H H|H|H
CLO-6:  |improve reading comprehension strategies 2 180]75 H HIHHIH/H/IHIH/HIHIM/H/H/H|H
Duration (hour) 3 3 3 3
s SLO-1 |Logical Reasoning | Vocabulary from inference to meaning Numbers - | Error Identification - | Data Sufficiency
-1
SLO-2 (Solving Problems Vocabulary from inference to meaning Numbers - | Error |dentification - | Data sufficiency
SLO-1 |Logical Reasoning - | Cloze passage Numbers - I Error Identification - II Data Interpretation
S-2
SLO-2 |Solving Problems Cloze passage Numbers - Il Error Identification - Il Data Interpretation
53 SLO-1 |Logical Reasoning - | Sentence Completion Numbers - Il Sentence Correction - | Sentence Correction - Il
SLO-2 |Solving problems Sentence Completion Numbers - Il Sentence Correction - | Sentence Correction - Il
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1. Quantitative aptitude —r s agarwal
2. Quantitative aptitude — ARUN SARMA
3. ManhattanPrepGMAT Sentence Correction Guide—Avi Gutman

Learning
Resources

4.

GRE Contextual.Vocabulary—Ken Springer

Learning Assessment

, Continuous Learning Assessment (50% weightage) . N o
Lovel oo CLA—1 (10%) CLA-2 (10%) CLA-3 (20%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 5ﬁg”eer22:’; 30% ] 30% ; 30% : 30 % X 30% -
Level 2 ﬁﬁg:ize 40% - 40% 40% 3 40% 40% -
Level 3 E‘r’:;‘::te 30 % = 30 % 30 % " 30 % 30 % ;
Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications etc.,

Course Designers

Experts from Industry

Internal Experts

1. Mr Nishith Sinha, dueNorth India Academics LLP, Dehradun,nsinha.alexander@gmail.com

1. Dr.P.Madhusoodhanan SRMIST

3. Dr. A Clement, SRMIST

2.Mr Ajay Zenner, Career Launcher, ajay.z@careerlauncher.com

2. Dr.M.Snehalatha SRMIST

4. Dr. J Jayapragash, SRMIST
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SEMESTERIII

Course Code | PBC21301J | Course Name Clinical Biochemistry -1 Course Category C CORE PROFESSIONAL COURSE I; -(l)- Z (6:
Pre-requisite . Co-requisite : Progressive ;
Nil Nil Nil
Courses Courses Courses
Course Offering Department Biochemistry |Data Book / Codes/Standards Nil
[Course Learning Rationale (CLR): | The purpose of learning this course is to: | [ Leaming | | Program Learning Outcomes (PLO)
CLR-1: |Understanding basics and scope of clinical biochemistry 11213 112134567 |8]9/[10[11]12]13]14]15
CLR-2: |Acquire skills in collection of clinical samples > e
CLR-3: |Knowledge on Hb, heme metabolism and its associated disorders o 5|2 f = =iry £ 2
CLR-4 : |Understanding the types and metabolism of lipoproteins, and its associated disorders £ % £ _ 2= A=A § Sl | E
CLR-5: |Knowledge on the enzyme functions and their correlation in disease conditions. £ & | E £ E 818 5] I=E > | 859
CLR-6 : |Knowledge on composition, physical and chemical characteristics of CSF and pregnancy Eiglg @1g|8lasiZ|®|E] BIEIZT |2 «|alm
o115 |5 S192 (512 |5 -GZ,' S|w|T|E|T| S| v
o 8]8] 2l8|2|8|8|g|s128|21E|S|=2/9|9|9
Course Learning Outcomes (CLO): IAtthe end of this course, learners will be able to: Sia5Eas cia|8dEdS |3 b¢m 8:8 815|888
CLO-1: |Understand the clinical aspects of biochemistry 4 85|80 Hi-|-|H|-|-]-]-|LIM|-|M|-]-]|-
CLO-2: |Aware of various methodologies for clinical samples collection 4 18075 HIH|-|H|IH|-|-|-IM|M M
CLO-3: |Gain knowledge on hemoglobin and its metabolic disorders 418580 HIH|-|H|H - M| M H
CLO-4 : |Gain knowledge on lipoprotein metabolism 4 85|80 HIH|-|H|-|-|-]-IM|M H
CLO-5: |Understand the diagnostic uses and applications of clinical enzymes 4 185|80 HIHIHIHIHl -|-]|-IM|M M
CLO-6 : |Gain general knowledge of the interpretative aspects of clinical biochemistry 4 75|80 HIHIHIHIH|-|-]-IMIM M
Duration (hour) 24 24 24 24 24
Lipoprotein metabolism Clinical Enzymolo i ini
S-1 | SLO-1 |Introduction to clinical Biochemistry  |Chemistry of haemoglobin = Ly el g::iﬁ'cg:g;ms"y and clinical
initi ini Chylomicrons and its metabolism Enzymes as thrombolytic agents |Proteins in CSF
s2 | SLO1 Dgflnltloq and Scope of Clinical Varieties of Hb y! y yuc ag
Biochemistry
ini i istry i HDL and its metabolism Enzymes as antiinflammatory|Chemical constituents of CSF
s3 | SLO- Sgope of Clinical Biochemistry in Derivatives of Hb Vt y
Diagnosis agents
) } Abnormal Hb and Haemoglobinopathies  |VLDL and its metabolism . 5 hypoproteinemia, Albumin,
S-4 | SLO-1 |Collection and Preservation of Blood Diagnostic uses of enzymes hypoalbumenia
Requirements of setting up of Clinical|- ,. . [ — - . _— L
S$5-8 | SLO-1 |Laboratory, Safety measures in Estllm.atlon of blood glucose by ortho Estlme_mon of urea in urine by Diacetyl Alkaline Phosphatase -Serum Estln?atlon of creatinine in urine by
L toluidine method monoxime method Jaffe’s method
clinical laboratory
S-9 | SLO-1 |Collection of and preservation of CSF |Porphyrins and its synthesis LDL and its metabolism Serum enzymes in heart diseases |Pregnancy
, , ApoA, apoB, apoC and their receptors |Serum enzymes in liver diseases |Hormonal imbalance and Pregnancy,
S-10 | SLO-1 |Collection of Stool Porphyria symptoms

37



S-11 | SLO-1 |Complete blood count Porphyrinuria Qllnlcal qlsorders a:ssomated with Sgrum enzymes in Gl tract Diet in pregnanacy
lipoprotein metabolism diseases
S12 | SLO-1 Normgl values  of |mportant Heme catabolism Atherosclerosis and its risk Factor S.erum enzymes in muscle HCG, HCG injection Side effects
constituents of blood, CSF and urine diseases
Qualitat sis of uri A Lo ! b Estimation of Alkaline phosphatase|Estimation of creatinine in Serum
S-13-16 | SLO-1 |Collection and preservation Of urine HalIRlvE analysis of urine sammgee 'S SEnAlen 3 Wpa fngeium by, in serum
normal and abnormal constituents Diacetyl monoxime method
) . Sources of bilirubin Fatty liver Serum enzymes in bone diseases |Pregnancy and PCOS
S-17 | SLO-1 |Preparation of clinical sample
) » Transport of bilirubin Fat absorption and metabolism Value of enzymes in malignancies |Pregnancy and Diabetes
S-18 | SLO-1 |Handling of Clinical sample
) . Excretion of bilirubin Transport and storage Isoenzymes Pregnancy and Hypothyroidism
S-19 | SLO-1 |Preservation of Clinical sample
Cycle test-1 Hyperlipidemia Cycle test -2 Model exam
S-20 | SLO-1 |Quality control ¥ Yerip 3
SLO-1 itati i i SGOT Revision
S-21-24 Plasma and serum preparation ugiative SEEEEEE - sample for SGPT
SLO-2 normal and abnormal constituents
1. Clinical Biochemistry-Allan GAW Michael J, an lllustrated Colour Text, 5th Edition, 2013
Leamin 2. Textbook of Biochemistry with Clinical Correlation Thomas M Devlin 2nd ed Wiley & Sons. 2006
Resourges 3. Principles of Internal Medicine. Harrison’s Vol 1 & 2, 16th edition McGraw Hill.2005.
4. The Metabolic & Molecular Basis of inherited Diseases, Vol 1 - 4 8th edSerives, Vallersty, Tata McGraw Hill Companies, 2001
5. Clinical Chemistry — Principles, procedures, correlations — Bishop, Lippincott.2000

Learning Assessment

Bloom’s Continuous Learning Assessment (50% weightage) Final Examination
Level of Thinkin CLA -1 (10%) CLA -2 (10%) CLA -3 (20%) CLA -4 (10%) (50% weightage
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 |emember 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Understand
Level 2 ﬁpp'y 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
nalyze
Level 3 (E:‘r’sgi:te 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % 100 %
Course Designers
Experts from Higher Technical Institutions Internal Experts
1. Dr. M. Sujatha, Associate Professor & HOD, Department of Biotechnology, Ethiraj College for Women, Chennai Dr. D. Sankari
2. Dr. M. Rajeshwari Hari, Associate Professor & HOD, Department of Biotechnology, MGR University T
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Course Course . Course . T c
Code PBC21302T Name Biotechnology Category A Professional Core Course 0 4
Pre-requisite | . Co-requisite |, . Progressive |, .
Nil Nil Nil
Courses Courses Courses
Course Offering Department BIOCHEMISTRY Data Book / Codes/Standards Nil
%ljf)’e Learning Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Knowledge on the concept of recombinant DNA technology. 11213 1123456789 10111213 |14]| 15
CLR-2 : |Acquire skills on techniques of construction of recombinant DNA
on
CLR-3: [Basic knowledge on gene manipulation and identification techniques zlz|= - £ §>
(4 o [22] e
CLR-4 : |[Knowledge on clone identification and principles of PCR and its applications b °\; ? %’ 5 § S % P 2| 4
A =0 | =2 T2 S
CLR-5: |Understanding the various types of vectors % § é § § = =8 S| o % 2|90 &
2 N o3| =
CLR-6: |Learning about the relevance, concepts and theories of using rDNA technology for commercial applications % % E = s ﬁ xg 2 ﬁ 3|2 » £ § é
= &2 g clg| 5|8 5|8|2|8|3|8|@
Course Learning Outcomes o] B S il | Sws®| T S N2 sl Y
At the end of this course, learners will be able to: 21318 Blalx|g82 £ 25|28 E|lmgololo
(CLO): S & |0 22 5dls|2 5 % 882222
CLO-1: |Apply knowledge about rDNA biotechnology 318070 H{-|-|H|-|-|-|-|H|H| -|]-|M|H| H
CLO-2 : |Have knowledge on basic principles behind DNA cloning 3/85|75 HIHIH H|H|-|M|-|H|H|- M| H| H
CLO-3: |Aware of various methodologies for clone identification 3175|70 H| - Hi-|-|M|-|H|H|-|-|M H|H
CLO-4 : |Product identification using various analytical methods 318580 H|-|-|H|-|-|-|-|H|[M|-|-|M H|H
CLO-5: [Understand the various types of vectors in constructing rDNA 3185|75 H|H H|H/H|{M|{M|-|H|H|-|M M|H|H
CLO-6 : |Understand the commercial applications of the rDNA technology 318070 HIH|H|H|H|-|-|-|H|H| -|-|M|H| H
Duration (hour) 24 24 24 24 24
S-1 | SLO-1 Overview of recombinant DNA Ligation of DNA molecules Methquofclone jpentiycdrgn- prapleqrof Plasmids as vector Site—directed mutagenesis
technology selection
restriction ' , . . - .
S-2 | SLO-1 DNA ligase direct selection, marker rescue bacteriophages as vector Site—directed mutagenesis
endonucleases- Type | and Il
- P : production of
S3 | SLO-1 restriction sticky ends, blunt ends Gene libraries |d§nt|f|cat|on ofa Clo'nlng vgctors based on E. recombinant pharmaceuticals such as
endonucleases- Type Il clone from gene library coli plasmids insulin
S-4 | SLO-1 restriction linkers and adapters Colony hybridization, plaque hybridization  |Vectors for yeast, human growth hormone
endonucleases- Type Il
S-5 | SLO-1 |restriction Synthetic oligonucleotides Fundamentals of polymerase chain reaction |Vectors for higher plants factor VIII
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endonucleases- Type Il
S-6 | SLO-1 |Other DNA manipulating enzymes  |Synthesis of DNA fragment Designing of PCR primers Vectors for animals Recombinant vaccines.
S-7 | SLO-1 |Gyrase Uptake of DNA- methods Conditions to be maintained duringa PCR  |pBR322, Gene therapy.
S-8 | SLO-1 | Topoisomerases- classification preparation of competent cells Cloning PCR products puUC8, plant genetic engineering
S-9 | SLO-1 |Function of topoisomerases Selection for transformed cells. Real time PCR pGEM3Z herbicide resistant crops
S-10 | SLO-1 |Mechanism of DNAase Ildent|lf|cat|o.n for. rec?ombmants g Calculation of Ct value His tag vectors problems with genetically modified plants
insertional inactivation
S-11 | SLO-1 |Mechanism of RNAase blue-white selection Melting curve analysis Lambda bacteriophage Revision
S-12 | SLO-1 |Revision electroporation Revision M13 cloning vector Revision
Learnin REFERENCE:
Resourges 1. Biotechnology by U. Sathyanarayana
2. A Textbook of Biotechnology - R C Dubey
Learning Assessment
Final Examination
; h s s B
Bloom's Continuous Learning Assessment (50% weightage) (50% weightage)
Level of Thinking CLA-1(10%) CLA -2 (10%) CLA -3 (20%) CLA -4 (10%)#
Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Remember
Level 1 40% - 30% - 30% - 30% 30% -
Understand
Apply 0, 0, 0, 0, 0,
Level 2 40% - 40% - 40% - 40% 40% -
Analyze
Evaluate
Level 3 20% - 30% - 30% - 30% 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper efc.,

Course Designers

Experts from Higher Technical Institutions

Internal Experts

1. Dr. M. Sujatha, Associate Professor & HOD, Department of Biotechnology, Ethiraj College for Women, Chennai
2. Dr. M. Rajeshwari Hari, Associate Professor & HOD, Department of Biotechnology, MGR University

Dr. G. Swamynathan

40



Course Course " . . Course I - , P
Code PBC21D03T Name Nutritional Biochemistry Category C Discipline Specific Elective 410lol 4
Pre-requisite Nil Co-requisite NIL Progressive NIL
Courses Courses Courses
Course Offering Department |Biochemistry |Data Book / Codes/Standards NIL
\Course Learning Rationale (CLR): \The purpose of learning this course s to: \ \ Learning Program Learning Outcomes (PLO)
CLR-1: |Understanding the composition of foods and preservation methods. 1123 112 3]4[5/6]7[8]9]10[11]12]13[14]15
CLR-2: |Understanding the calorific value of food. s e S
CLR-3: |Students learn about dietary requirement of macro and micronutrients. % SR = § £ ©
CLR-4 : |Knowledge about antioxidants and its importance. @ § s §> el o = § >
CLR-5: |Learn about nutrition requirements of different age group. 2|8 E i;’ -2 é‘ S| 8|2 £ - = £
CLR-6 : |Understanding the causes of obesity. Z|5| & S Ak | a2 | £ 2 c S| s
Elc|Z| (2 2|8|8/8|3|8: |=|B 53
o | T o o3 sl = | e8| E 1 | S| = o
| D | D = | £ D~ c S| S S| T || >?
: o g3 S|ls| 5|2l 2|6 S| E| S| S| | ' |
Coursg Learning Outcomes At the end of this course, learners will be able to: 2|31 & 552382 s €= €E ¢ 2 Q0|0
o = o
(CLO): B &b 3lal 8 & 23 &Gem2/8a 528 %
CLO-1: |Students gain knowledge about preservation methods. 3180]80 Hi-|-1H|-|-|-1-1-1-1-1-1-1]1-1]-
CLO-2 : |Students acquire knowledge on basic concept of Nutrition. 3190180 HIHIHIH|H|-]|-]-]|- -- -l - -
CLO-3 : |Students understand the importance of nutritional requirements. 319080 H| - H|-|-]- RN
CLO-4 : |Students gains knowledge about antioxidants. 3190|80 Hi-|-1H|-|-]-1-1-1-1-/1-1-1]-/]-+
CLO-5: |Knowledge about role of antioxidants in diseases. 319090 HIHIHIH|H|-|-|-|-|-]-]-
CLO-6 : |Students understand the nutritional requirements of different age people. 3180|80 HIHIHIH|H|-|-|-|-]-]-|-]1-]1-/]-+-
Duration (hour) 12 12 12 12 12
S1 | SLO-1 |Food groups Concept of nutition Dietary sources, nutritional requirements of Free Radlgals and Ant_|OX|dants— Definition, | Growth and develc_)pment,.phy5|o|og|cal
macronutrients classification of antioxidants development-Nutrition for infants
calorific value of foods and its
s-2 | $LO-1 |Food aroups determination (Bomb calorimeter) Dietary sources, nutritional requirements of |Free Radicals and Antioxidants— Definition, | Growth and development, physiological
group different components of energy macronutrients classification of antioxidants development-Nutrition for infants
expenditure
S-3 | SLO-1 |Cooking Methods components of energy expenditure zfé?gjgilgsgs‘ DUTTOTANEssinsmaniadl generation of free radicals Séegg]pamldnﬁ?\lﬁlrio&mniz:’C’)hr;?:jsi_'eorl]()glcal
S4 | SLO-1 |Cooking Methods respiratory quotient D|Ietary sources, nutritional requirements of |generation of free radicals Growth and develgpment, physmloglcal
micronutrients development-Nutrition for children
. . . - n role of antioxidants in prevention of -
S-5 | SLO-1 |Principles and Methods of Preservation basal metabolic rate (BMR)’ EET D|letary Sources, nutrtional requISHEEE degenerative disorders( cancer,CVD and Growth and devel_opment, physiological
of BMR, factors affecting BMR micronutrients Diabetes Melitus) development-Nutrition for adult and old age
. . . o5 " role of antioxidants in prevention of -
$6 | SLO-1 |Principles and Methods of Preservation basal metabolic rate (BMR), determination Dlletary sources, nutritional requirements of degenerative disorders( cancer, CVD and Growth and develgpment, physiological
of BMR, factors affecting BMR micronutrients Diabetes Melitus) development-Nutrition for adult
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i il i 3 " role of antioxidants in prevention of S
S7 | $LO-1 |Composition of Food basal metabolic rate (BMR), determination D|Ietary sources, nutritional requirements of degenerative disorders( cancer,CVD and Growth and develgpment, physiological
of BMR, factors affecting BMR micronutrients Diabetes Melitus) development-Nutrition for age
S-8 | SLO-1 |Composition of Food Specific dynamic action of foods Protein-calorie malnutrition. Biefitod .Of Runetional Foods and Growth and develppment, physiological
Nutraceuticals development-Nutrition for old age
Growth and development, physiological
S-9 | SLO-1 |Food Additives, Food Adulteration Specific dynamic action of foods Protein-calorie malnutrition. Classifying nutraceuticals development-Nutrition for Pregnancy and
lactation
$-10 | SLO-1 |Food Additives, Food Adulteration Energy expenditure gt re N oK. Classifying nutraceuticals fé%ﬁh 21ldn??uvuilrﬁ?or2igt é’?eysnii'ﬁf ic:r|1d
’ environmental factors leading to obesity. 9 Iactatio’; gnancy
: R I . Growth and development, physiological
S-11 | SLO-1 |Food Laws, Food Processing. Energy exponditig atTost S Obe_sny Definition, Gene’qc e - Food source: plant, animal, microbial development-Nutrition for Pregnancy and
environmental factors leading to obesity. lactation
S-12 | SLO-1 |Food Laws, Food Processing. Cycle test -1 Obe_sny E o Ge"e?'c ~ : Cycle test -2 Model exam
environmental factors leading to obesity.
1. Clinical Biochemistry-Allan GAW Michael J, an lllustrated Colour Text, 5th Edition, 2013
Learnin 2. Textbook of Biochemistry with Clinical Correlation Thomas M Devlin 2nd ed Wiley & Sons. 2006
Resourges 3. Principles of Internal Medicine. Harrison’s Vol 1 & 2, 16th edition McGraw Hill.2005.
4. The Metabolic & Molecular Basis of inherited Diseases, Vol 1 - 4 8th edSerives, Vallersty, Tata McGraw Hill Companies, 2001
5. Clinical Chemistry — Principles, procedures, correlations — Bishop, Lippincott.2000
Learning Assessment
Continuous Learning Assessment (50% weightage) Final Examination
Bloom’s 0 o 0 1) 50% weightage
Level of Thinking CLA -1 (10%) CLA - 2 (10%) CLA - 3 (20%) CLA -4 (10%) ( ghtage)
Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Remember
Level 1 40% - 30% - 30% - 30% - 30% -
Understand
Apply 0, 0, 0, 0, 0,
Level 2 40% - 40% - 40% - 40% - 40% -
Analyze
Evaluate
Level 3 20% - 30% - 30% - 30% - 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %

Course Designers

Experts from Higher Technical Institutions

Internal Experts

1. Dr. M. Sujatha, Associate Professor & HOD, Department of Biotechnology, Ethiraj College for Women, Chennai
2. Dr. M. Rajeshwari Hari, Associate Professor & HOD, Department of Biotechnology, MGR University

Mrs. S. Vijayabharathi
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Course Course . ; Course A i . L T P|C
Code PBC21D04T Name Hormonal Biochemistry Category c Discipline Specific Elective course 4 0l ol a
Pre-requisite Nil Co-requisite NIL Progressive NIL
Courses Courses Courses
Course Offering Department lBiochemistry lData Book / Codes/Standards NIL
Course Learning Rationale (CLR): ‘The purpose of learning this course is to: ‘ ‘ Learning ‘ ‘ Program Learning Outcomes (PLO)
CLR-1: |Understanding cell communication process. 11213 112345678910/ 11[12][13][14]15
CLR-2: |Knowledge on types of receptors. -
CLR-3: |Knowledge on mechanism of hormonal action. N | S %
CLR-4 : |Understanding the importance of hormonal balance. § S 7= § % s Q
= > =
CLR-5: |Understanding the hierarchy of hormone secretion. (=3 % é §’ L £ 2 g . iz i § o
o | L o | .2 - | @© o = | =&
CLR-6: |Understanding the physiological and biochemical role of hormones. £ % £ EREES § ;", == 2 § 5|5 S
S22 |2/ £|8/8/8|8|8| |=|8| s <2
SIBIE| |glel2lglc|SlE]l |5IE2 e <|ale
. ' . o | = | = = csl's| E| 2 g5l a5 1
Course Learning Outcomes (CLO): | At the end of this course, learners will be able to: T fg 51;:_ S - 2= 38 g 8 % E o 4 olo|o
| x| = S|l L|lo|lc| S|l g|lE| Tl 2Ll D
= | 0| i nlilao Al | =l Eelo|la|IJlala|a
CLO-1: |Students gains knowledge on different modes of communication between cells 3180] 80 H|-|-1H|-|-|-]-|-]-1-|-]-1-]-+
CLO-2 : |Students understand biochemical mechanisms of all hormones 318080 HIH|H|H|H|-| -] - - - - -
CLO-3: |Students acquire knowledge about calcium homeostasis 3190 80 H|-|-1H|-|-|-]-|-]|-1-|-]1-1-]-+
CLO-4 : |Students can understand the difference between hypo and hyper level causes, symptoms of different hormones. | 3 | 90 | 80 H|-|-|H[|-|-|-]-|-]-1-|-]-1-]-+
CLO-5: |Students understand the impact of cross talk in communication. 319090 HIHI H I H|{H| - | -|-|-|-]-1|-1|-1]-1]-
CLO-6 : |Students understand the importance of signal transmission pathway. 318090 H Hi{H|H| - | -|-]-|-|-|-|-]-1-*
Duration (hour) 12 12 12 12 12
Hormones:  Chemical classification  of L ) . ) | ) i Hormones of adrenal gland: Physiology and
S | SLO-1 |hormones. Protein kinases (PKA, PKB, PKC, PKG). |- vsiological and biochemical actions of - Pathophysiology of thyroxine secretion: | gjoohenical  actions of Cortisol  and
hypothalamic hormones Hyper and hypothyroidism aldosterone
Physiological and biochemical actions of Pathophysiology of thyroxine secretion: Hormones of adrenal gland: Physiology and
S-2 | SLO-1 [Functions of hormones and their regulation. |Protein kinases (PKA, PKB, PKC, PKG). hypothalamic hormones Hyper and hypothyroidism. Biochemical actions of Cortisol and
aldosterone.
Chemical signaling - endacrine, paracrine, Physiological and biochemical actions of Regulation of calcium homeostasis: PTH Hormones of adrenal gland: Physiology and
S-3 | SLO-1 |autocrine, intracrine and neuroendocrine Receptor tyrosine kinases — EGF hvoothalamic h Vitamin D and calcitoni ) ' |Biochemical actions of Cortisol and
mechanisms. ypothalamic hormones itamin D and calcitonin. aldosterone.
Chemical signaling - endocrine, paracrine, S ! ’ ) ) . . e !
o . . _— . Physiological and biochemical actions of Regulation of calcium homeostasis: PTH,  |Adrenal medullary Hormones: Epinephrine
S-4 | SLO-1 ?nuégﬁgzies,r:]r;tracrmeand neuroendocrine insulin and Ras - MAP kinase cascade anterior pituitary hormones Vitamin D and calcitonin. and Norepinephrine.
S-5 | SLO-1 |Hormone receptors - extracellular and insulin and Ras - MAP kinase cascade Physiological and biochemical actions of Mechanism of Ca2+ regulation. Adrenal medullary Hormones: Epinephrine
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intracellular. anterior pituitary hormones and Norepinephrine.
S6 |SLO-1 Hormone receptors - extracellular and Non receptor tyrosine kinase- erythropoietin Phys!olog_|cgl and biochemical actions of Mechanism of Ca2+ regulation. Adrenal mgdullary Hormones: Epinephrine
intracellular. receptor JAK - STAT pathway anterior pituitary hormones and Norepinephrine.
Receptor - hormone binding, G protein Non receptor tyrosine kinase- erythropoietin |Physiological and biochemical actions of  |Regulation of Growth: growth hormone and  |Hyper and hypo secretion of adrenal cortex
S-7 | SLO-1 ko 3
coupled receptors receptor JAK - STAT pathway posterior pituitary hormones somatomedin. and adrenal medullary hormones.
- . L 3 ' L Physiology and biochemical actions of '
58 | SLOA Receptor - hormone binding, G protein Steroid hormone Receptor Physplogl(':al'and biochemical actions of Growth factors- EGF, PDGF and Hyper and hypo secretion of adrenal cortex
coupled receptors posterior pituitaryhormones Erythropoietin and adrenal medullary hormones.
] . : " . Physiology and biochemical actions of
y _4 |second messengers - cAMP, cGMP, IP3,|Steroid hormone Receptor, Receptor Physiological and biochemical actions of §
S-9 |SLO-1 DAG, Ca2+ regulation posterior pituitary hormones Growth faptqrs EGF, PDGF and Male and female sex hormones.
Erythropoietin.
Biosynthesis of thyroid hormone and its Physiology and biochemical actions of
S-10 | SLO-1 |Effector systems —adenylcyclase Receptor regulation regulation, Role of TRH and TSH in T4 Growth factors- EGF, PDGF and Male and female sex hormones.
synthesis and response. Erythropoietin.
Riosyrifiesis Graid opTEho angNISEEIRERNENY .- rofrs - gyantism, aciomegal
S-11 | SLO-1 |Guanylcyclase crosstalk. regulation, Role of TRH and TSH in T4 : 2 99 y 98Y: |Biochemical functions of sex hormones.
; dwarfism, pygmies.
synthesis and response.
S-12 | SLO-1 |Phospholipase-C Cycle Test-1 $E§rs;iliﬂglcal and biochgfficaraction &F Cycle test-2 Biochemical functions of sex hormones.
1. Lehninger: Principles of Biochemistry(2017)7thed., Nelson,D.L.andCox,M.M. W.H. Freeman & Company (New York) | 1. Endocrinology (2007) 6thed., Hadley, M.C. and Levine, J.E. Pearson
) 2. Vander'sHumanPhysiology(2019)15thed.,Widmaier,E.P.,Raff,H.andStrang, K.T. McGraw Hill International Publications | Education (New Delhi), Inc.
Learning (USA) 2. The Cell: A Molecular Approach (2009) 5th Ed. Cooper, G.M. and
Resources Hausman, R.E. ASM Press & Sunderland, (Washington DC), Sinauer
Associates. (MA).

Learning Assessment

Bloom’s Continuous Learning Assessment (50% weightage) Final Examination
Level of Thinkin CLA -1 (10%) CLA -2 (10%) CLA -3 (20%) CLA -4 (10%) (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 (remember 40% - 30% - 30% - 30% - 15% -
Understand
Level2 ARy 40% - 40% . 40% - 40% - 20% -
Analyze
Level3 (VAU 20% : 30% : 30% i 30% : 15% :
Create
Total 100 % 100 % 100 % 100 % 100 %
Course Designers
Experts from Higher Technical Institutions Internal Experts
1. Dr. M. Sujatha, Associate Professor & HOD, Department of Biotechnology, Ethiraj College for Women, Chennai Mrs. S. Viiavabharathi
2. Dr. M. Rajeshwari Hari, Associate Professor & HOD, Department of Biotechnology, MGR University gorvidy
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L|{T|P
Course Code | PBC21S04J | Course Name Bioinformatics Course Category | D . Discipline Specific Elective Course 1To 403
Pre-requisite Courses Nil Co-requisite Courses | Nil Progressive Courses | Nil
Course Offering Department | Biochemistry Data Book / Codes/Standards -

((é:oLuI;;e Learning Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR : Understanding the methodologies used for database searching, and determining the accuracies of 11213 11203045/ 6/ 718191011112/ 131415
database search.
CLR-2 : |Knowledge on Basic algorithms used in Pair wise and Multiple alignments
. |Learning about Prediction of structure from sequence and subsequently testing the accuracy of predicted 3 @
CLR-3: S Bd £ =2
structures. IARSHES Sle s 2 .
CLR-4 : | Determining the protein function from sequence through analyzing data S| S| Z 2|8 8 5|5 ® 2|2 k<]
CLR-5 : | Application of probabilistic model to determine important patterns. o| 2| E 218Igl=z|X Xl o B = ‘g, @ % £
S| 2| Lo ® = | 5 S| ® [S
CLR-6 : |Learn various bioinformatics tools of genomic data analysis = | 'B,/*8 i—f, Sl e § iEJ 2 5 @ SlS|g Cls
sla2| |€lc|@sl&5|8£2\8 82 |82
oo o | S Sl »m = ] c | ®| L S| o
. 5| 2|8 E§lE 3 =2 =g 25 2L =%7 s
17 O D = B | 2
Cours.e Learning Outcomes | 1/ 10 on of this course, learners will be able to: 22| 8 Ela = 8222582 cEF g
(CLO): S84 o S5als 2o < B3 & al5
CLO-1 : |Understanding the existing software effectively to extract information from large databases 3180170 MM M|-|M H/M|-|-|HH/H M H|H
CLO-2 : |Candidates understanding on computer modeling 318070 M| M| M M| HIM -|H|H|/H|M|H|H
CLO-3: | Develop problem-solving skills, including the ability to develop new algorithms and analysis methods 3(85|75 M| M|M M| H|M HIHIH|M|H|H
CLO-4 : |Analysis and development of models for better interpretation of biological data 3185|75 M|M|M M|H|M -|H/H/H/M|H|H
CLO-5: |Understanding the structural and functional relationships, and molecular evolution. 3(85|75 M{M|M M| H|M -|H|H|H|M|H|H
CLO6 - Applying basic principles of biology, computer science and mathematics to address complex biological 3180l 70 MIM| M M| H|M -|H|/H|H|M|H|H
" |problems
Duration
(hour) 6 6 6 6 6
S SLO-1 Introductiuon to bioinformatics KEGG PAM clustal x Neural network
SLO-2 Biological databases EcoCyc BLOSUM PHYLIP HMM
SLO-1 Primary databases PDB local alignment PAUP Trans-membrane proteins
S2 SLO-2 secondary databases Similarity Global alignment Phylogenetic analysis Neural network
3 SLO-1 structure databases Identity BLAST Construction of phylogenetic tree Coiled coil prediction
SLO-2 specialized databases Homology FASTA UPGMA Protein Tertiary structure
S-4 | SLO1 Metabolic pathway databases Importance of sequence alignment  [Multiple sequence alignment methods, NJ Protein Tertiary structure prediction
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SLO-2 GenBank Pair-wise sequence alignment Applications of MSA Protein secondary structure Homology modelling
S5 SLO-1 EMBL Dot matrix Methods of MSA Protein secondary structure prediction Swiss model

SLO-2 DDBJ Gap penalty Progressive alignment Globular proteins Swiss model
S-6 SLO-1 PDB Cycle test 1 lterative alignment Chou fasman method Fold recognition

SLO-2 Uniprot scoring matrices Block based alignment GOR Ab-initio methods
Learning Theory
Resources 1. Essential Bioinformatics by Jin Xiong

2. Bioinformatics: Principles and Applications by Zhumur Ghosh

Learning Assessment

Final Examination

Bloom’s Continuous Learning Assessment (50% weightage)
Level of Thinkin CLA-1(10%) CLA -2 (10%) CLA -3 (20%) CLA -4 (10%) (50% weightage
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 [Remember 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Understand
Level2  Apoly 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Analyze
Level3 | auate 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % 100 %

# CLA-1, CLA-2 and CLA-3 can be from any combination of these: Online Aptitude Tests, Classroom Activities, Case Studies, Poster Presentations, Power-point Presentations, Mini Talks, Group Discussions, Mock

interviews, etc.

## CLA - 4 can be from any combination of these: Assignments, Seminars, Short Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Higher Technical Institutions

Internal Experts

1. Dr. M. Sujatha, Associate Professor & HOD, Department of Biotechnology, Ethiraj College for Women, Chennai Dr.V.G. Vidhva

2. Dr. M. Rajeshwari Hari, Associate Professor & HOD, Department of Biotechnology, MGR University S y
Course Course Course - L P|C
Code PBC21AE1T Name ENTREPRENEURSHIP IN LIFE SCIENCES Category AE Ability Enhancement Courses 20102
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https://www.amazon.in/Jin-Xiong/e/B001IO9UIK/ref=dp_byline_cont_book_1

Pre-requisite |, . Co-requisite |, . Progressive |,
Nil Nil Nil
Courses Courses Courses
Course Offering Department |Biochemistry |Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): [The purpose of learning this course is to: Learning | Program Learning Outcomes (PLO)
CLR-1: |Understand about managerial functions 17 12 12 ™8 4 |5 7 |89 10/11[12]13[14]15
CLR-2: |Learn about the traits of an entrepreneur clzsl= o
CLR-3: |Learn about IPR, Patents and Copyright laws s °\; < g £ B g
CLR-4 : |Understand about bio-entrepreneurship o oG = £ o = § -
CLR-5 : |Learn about generating business ideas 23 £ R 2 8, % c|ic| g
CLR-6 : |Develop the qualities of becoming an entrepreneur =8| 8 5| W5 a8 S 3l=2 2% g
5| BIB| |E|le|2|g8|c|2|EE| |35 2« ol
— Al O )] S| 2 5 | Lo\ 5| T | S|y 8| E|Q S| !
: : ; 1 3|8 2l8/2/82/38/ 5 58 € 2 E 5292909
Course Learning Outcomes (CLO):  [At the end of this course, leamers will be able to: Qa8 ol 2 a8 s2=238|53 T 2l8&8 5222
CLO-1: |Understand the principles of management 2 | 70|65 HIH M M k|- WL - L |- L H |- |- |-
CLO-2: |Analyze the ways of entrepreneurial development 2 80|75 H |HIH M L |- L - \L |- M |H |- |-
CLO-3: |Learn about setting up of business organization 2 75|65 H M H M H |- L - \H |- |H |H |- |-
CLO-4 : |Acquire knowledge about business opportunities in life sciences 2 75|70 H M |H |H H |- L - |H |- |[H |H |- |-
CLO-5: |Learn about how to commercialize biotechnology products 275|170 H |H|H |H H |- M - |H |- |[H |H |- |-
CLO-6 : |Analyze and understand about running a business model 2 | 70|65 H |H|H |H M |- M - |H |- |[H |H |- |-
Learning Unit / Module 1 Learning Unit / Module 2 Learning Unit / Module 3 Learning Unit / Module 4 Learning Unit / Module 5
Duration (hour) 6 6 6 6 6
S-1 | SLO-1 |Principles of Management Entrepreneurship Types of business organizations Business opportunities in life sciences |Business Idea generation
) ) Scope and Importance of . 3 3 e
S-2 | SLO-1 |Managerial functions i Business models Agro-based industries Product commercialization
Entrepreneurship
S-3 | SLO-1 |Planning, Organizing Entrepreneur Setting up of start-ups Food processing industries Packaging
S4 | SLO-1 |Staffing, Directing and Controlling Entrepreneurial traits ggfg;)ng Poghoios R Pharmaceutical industries Pricing strategies
S-5 | SLO-1 | Sales Management Entrepreneurial development Intellectual Property Rights Dairy industry International marketing
S6 | SLO-1 |Marketing and Advertising Trammg andgovermry mstltutlons Patents, Trademarks and Copyrights ~ |Waste management Case studies
promoting entrepreneurship
Text Books: References:
Learning 1. C(alg Sh/masak/.. B,/,otechnolo'gy Entrepreneurship: Starting, Managing, and Leading 1. Jack M. Kaplan. “Getting started in Entrepreneurship”. John Wiley & Sons, 2001,
Resources Biotech Companies”. Academic Press, 2014. 2 H. Koontz, H. Weihrich. “Essentials of Management”. McGraw Hill Education, 1990,
2. David H. Holt. “Entrepreneurship: New Venture Creation” Prentice-Hall, 1991. ' i . ' 9 ' ’ '

Learning Assessment

Level

Bloom’s

Continuous Learning Assessment (50% weightage)

Final Examination

Level of Thinking CLA-1(10%) U CLA -2 (10%) [

CLA

-3(20%) H CLA-4(10%) # (50% weightage)
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Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Eﬁg“eer';‘tg‘n*g 30% - 30% . 30% . 30% 30% -
Level 2 ﬁﬁg:ize 40% : 40% ; 40% - 40% 40% -
Level 3 EX:;‘::te 30% 3 30% i 30% i 30% 30% .
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Higher Technical Institutions

Internal Experts

1. Dr. M. Sujatha, Associate Professor & HOD, Department of Biotechnology, Ethiraj College for Women, Chennai

2. Dr. M. Rajeshwari Hari, Associate Professor & HOD, Department of Biotechnology, MGR University

Dr. G. Swamynathan
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Course Course Course Project Work, Internship In Industry/Higher Technical
Code |PBC21PO1L Name INTERNSHIP Category Instititutions
Pre-requisite Courses |Nil Co-requisite Courses |Nil Zrogresswe Nil
ourses
Course Offering BIOCHEMISTRY Nil
Department
Assessment type- only internals
Assessment type Marks
Continuous Learning Assessment —I (CLA-I) 20 Marks
Continuous Learning Assessment Il (CLA-II) 30 Marks
Continuous Learning Assessment —IIl (CLA-III) 30 Marks
Continuous Learning Assessment —IV (CLA-IV) 20 Marks
Total Marks 100 Marks
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Course Course ColliEg A Ability Enhancement Course L TIPC
Code |PCD21AE3T Name Employability Skills Category y 170701
Pre-requisite Courses |Nil Co-requisite Courses |Nil Zrogresswe Nil
ourses
Course Offering Career Development Centre Nil
Department
Course Learning . 3 A . .
Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1:  |develop contextual approach to acquire new vocabulary 112]3 112345678 10111213 (14|15
CLR-2:  |establish clear relationship between words
CLR-3:  |identify problems ’g Sl ° 8
CLR-4:  |learn the fundamental skills to solve problems = g = %’ > - 2 2
CLR-5:  |acquire experience of attending group discussion and personal interview o & 8 = o 5 £ 2 £ g 2
CLR-6:  |equipping students with necessary employability skills £ % £ é 2 £l a2 § /3|8 =
£ 5| E > 23|25 ¢ &|F| 8 s S
CIBIB|EIE|EIBlEI2elgB2gl? oo
Course Learning . ; : AR AR S RIE|Ll8 €2 8528 7%
Outcomes (CLO): At the end of this course, learners will be able to: 2 2 g 31238 ? 2 % é el< = 2 = 999
Rl Ololad |||l n|=|Q |5 |a|a|a
CLO-1:  |determine the accurate meanings of words 2 18075 H HIHHIH/HIHIHIH HIM|H/HH|H
CLO-2:  |recognise parallel relationship between words 2 18070 H HIHHH/HIHIHIH HIM|H/H/HH
CLO-3:  |learn to solve problems 2 |[75]70 H HIHHHHIHIHIM/HIM|HHH|H
CLO-4:  |understand and applies problem solving skills learned. 2 80|75 H HI HIHIH/HIHIHIH HIM|/H/H/H|H
CLO-5:  |inculcate professional communication through Interviews & Group Discussions 2 (8070 HIH/H H/H/H|H/H/H/H M|H/H|H|H
CLO-6:  |acquirenecessary skills for successful career 2 |80 |75 HIH/HIH/H/H[H/H|H/H M|H/H|H|H
Duration (hour) 3 3 3 3 3
s SLO-1 |Time & work Time, speed, distance Permutation and combination Probability Geometry and Mensuration
) SLO-2 |Solving problems Solving problems Solving problems Solving problems Solving problems
SLO-1 |Perspective on Issues Critical Reasoning Synonyms Antonyms Word Analogy
S-2
SLO-2 |Perspective on Issues Critical Reasoning Synonyms Antonyms Word Analogy
SLO-1 [Resume preparation Group Discussion Mock GD Interview Techniques Mock PI
S-3
SLO-2 [Resume preparation Group Discussion Mock GD Interview Techniques Mock PI
Learning 5. Quantitative aptitude by Dinesh Khattar il \E/Fsrtt;?l Advantage — Ten Easy Steps to a Powerful Vocabulary — Charles Harrington
Resources |6. Ramachandran and Karthik, From Campus to Corporate, India, PEARSON Publication, 2016. 8. Barron's GRE
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Learning Assessment

, Continuous Learning Assessment (50% weightage) . - o
Lovel oo CLA—1 (10%) CLA-2 (10%) CLA- 3 (20%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 | Somiember 30% i 30% : 30% - 30% ’ 30% -
Level 2 ﬁgg:ize 40% 5 40% 3 40% - 40% - 40% -
Level 3 | aate 30% ] 30% 3 30% g 30% : 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications etc.,

Course Designers

Experts from Industry Internal Experts
1.Mr. Ajay Zenne, Career Launcher,ajay.z@careerlauncher.com 1. Dr.P.Madhusoodhanan, SRMIST 2. Dr. A Clement, SRMIST
3. Dr.M.Snehalatha, SRMIST 4. Dr.Jayapragash J, SRMIST
2.Mr.Pratap lyer, Study Abroad Mentors, Mumbai,pratap.iyer30@gmail.com 5. Mr. Harinarayana Rao, SRMIST 6. Mr. P Priyanand, SRMIST
7. Mrs. Kavitha Srisarann, SRMIST



mailto:ajay.z@careerlauncher.com
mailto:pratap.iyer30@gmail.com

SEMESTER IV

L P
Course | ppcoqgry | Gourse RESEARCH METHODOLOGY Cogrr | Generic Elective Courses
Code Name Category 2 /0|02
Pre-requisite |, . Co-requisite |, . Progressive |,,.
Nil Nil Nil
Courses Courses Courses
Course Offering Department |[RESEARCH METHODOLOGY [Data Book / Codes/Standards Nil
[Course Learning Rationale (CLR): [The purpose of learning this course is to, | [ Learning | | Program Learning Outcomes (PLO)
CLR-1: |Understanding the aspects of research il 2-28! 11234 ,5|6 |7 (8|9 /|10(11]12|13]14 15
CLR-2: |Understanding the methods of framing a research plan = =
CLR-3 : |Understanding the importance of literature survey Elels @ A § S o
CLR-4: |To know the method of writing thesis é == % é Bl 5 2 8
~ [72]
CLR-5: |Knowledge on scientific writing o BB Slo|lg|l =& ola = g2
i i ; €& £ 2| 20|23 2| S|l sk €
CLR-6 : |Knowing the concept of funding agencies = =8 38 Sl &l 3|83 El=|% g
=X =z £ £/0|o 8|95 3| 8| 5o
Hlos| o [} o5 -l =8| £ T S| o
Course Learning Outcomes S S 5 5 S é ARARIRIEIEE gl 0T
f ; i | 9| @ S| -2 = || S = o | -
(CLO): At the end of this course, learners will be able to: % g8 E § é § é 3|2 é é § o 2 g § §
CLO-1: |Acquired basic Knowledge on research and its implications 2 8580 LIHIH{H|H -|-|M|M|L|-|H|-|-]|-
CLO-2 : |Basic Knowledge on scientific writing 3 /8580 LIH/H|{H|H|-|-|M|M|/L|-|H]|-
CLO-3 : |Strong basis for understanding variables and data needed for research 3 [ 8580 LIH|/H|H|H - MM L H| -
CLO-4 : |Better knowledge on choosing a research problem 3 (8580 LIHIH|{H|H|-|-|M M|L Hi| -
CLO-5: |Better knowledge gained about funding agencies 3 /85|80 LIHIH|{H|H|-|-|M|M L|-|H|-
CLO-6: |Overall understanding of methods in doing a reserach 3 18580 LIHIH|H|H|-|-|M|M|L]-|H]|-
Duration
(hour) 6 6 6 6 6
SLO-1 Tables and aranhs of frequency data Funding agencies: National and
S-1 Definition and objectives of Research |Literature review Scientific document: Organization agrap quency international funding agencies for R &
SLO-2 of one variable D projects
5 | SLO-1 , " Tables and graphs that show the Preparation of R & D projects for
S-2 SLO2 Types of research Surveying writing of a research paper relationship between two variables funding
S-3 2::8; Various Steps in Research Process  |synthesizing, critical analysis short communications, review articles |Mean median mode Organization of a research project,
S-4 | SLO-1 |Postulating a hypothesis reading materials, reviewing, rethinking
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monographs, technical and survey Relation between frequency identification of gap areas in the
SLO-2 N . .
reports distributions subject
S-5 2::8; Developing a research question critical evaluation, interpretation , authored books and edited books other graphs aims and objectives of the projects,
SLO-1 : ; i i
T preparing data for analysis. possible outcome of the project, funds
S-6 gtgg Choice of a problem ReseaiRAIREEES, Ethics in [g5egen Dissertation requirements and justification(s).

Learning

R 3. KhanzodeV.V‘Research Methodology”. APH Publication, 2004.
esources

1. Dr.RajendrakumarC. Research Methodology’ APH Publishing corporation, 2008.
2. Kothari C.R.“Research Methodology”. New Age International, 2004.

Learning Assessment

Continuous Learning Assessment (50% weightage) Final Examination
Bloom’s —1(109 —2(10° ~3 (207 —4(10° 50% weightage
Level of Thinking CLA -1 (10%) CLA -2 (10%) CLA -3 (20%) CLA -4 (10%)# (50% weightage)
Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Remember
Level 1 20% 20% 20% 10% 15% 15% 10% 10% 15% 15%
Understand
Apply 0 0 0, 0, 0, 0, 0, 0 0 0,
Level 2 20% 20% 30% 20% 20% 20% 20% 30% 20% 20%
Analyze
Evaluate
Level 3 10% 10% 10% 10% 15% 15% 10% 10% 15% 15%
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Short Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Higher Technical Institutions

Internal Experts

1. Dr. M. Sujatha, Associate Professor & HOD, Department of Biotechnology, Ethiraj College for Women, Chennai

2. Dr. M. Rajeshwari Hari, Associate Professor & HOD, Department of Biotechnology, MGR University

Dr. T.G. Nithya
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Course Course Course L|{T|P|C
Code PBC21P02L Name PROJECT WORK Category P PROJECT WORK AND INTERNSHIPS 0 0 24 12
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department |Biotechnology |Data Book / Codes/Standards Nil
[Course Learning Rationale (CLR): [The purpose of learning this course is to, | [ Leaming | | Program Learning Outcomes (PLO)
CLR-1: |To test the ability to identify research gap 1123 1123|4567 8|9 (1011[12]13|14]15
CLR-2: |To test the ability to idetify the problem A =
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CLR-4: |To teach how to determine the methodology 2l g g é é ° s = é
CLR-5: |To test the practical knowledge | 8| E Sle 8lglflea El_|£| g
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(CLO): At the end of this course, learners will be able to: % L% L% ._.g_ g g g é § L% 5 é § o2 § § g
CLO-1: |Knowledge on reading the review of literature 2 85|80 HIH{H|H|-|-|-|H/H|-|H|H|H|H|H
CLO-2 : |Knowledge on problem solving methods 3 18580 HI{H|H|H| - H| H HIH|H|H|H
CLO-3: |Knowledge on devising methodologies 3 185]|80 H|{H| H|H| - H | H HIH|H|H|H
CLO-4 : |Hands- on knowledge on various techniques 3 |85]|80 H|{H|H|H H | H HIH|H|H|H
CLO-5: |Knowlwdge to interpret the results 3 185|80 H{H|H|H| - H|H HIH/H|H|H
CLO-6 : |Understanding the importance of presentation and dissertation 3 18580 H|{H|H|H| - H| H HIH|H|H|H
Learning Assessment
Continuous Learning Assessment Final Evaluation
. . (50% weightage) (50% weightage)
Project Work / Internship Review - 1 Review-2 Project Report Viva-Voce
20% 30 % 30 % 20 %
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