ar

L

‘.:“.;
DR. RAM MANOHAR LOHIA AVADH UNIVERSITY, AYODHYA
structure of Syllabus for the
Program: Bachelor (Research) in Biochemistry/M.5c. Biochemistry
I_ Syllabus DEUE!cl_p-Ed by
5Mo | Mame of Expert/Bos Designation | Department Collegef University
1i__ Member ;
i ! Prof. Rajesva Gaur Cean, Faculty of Scence Microbiology ! Gr. Rammanohar Lahia
Avadh University, Ayodhya
2 Prof. Bechan Sharma Prat. & Head, Cxternzl Expert | Department of University of AMlahabad,
B Biochemistry Prayagraj
3 Prof. Farvukh lamal Professor, Head & Convenor | Department of Dr. Rammanohar Lohia
Hiochemistry Avadh University, Ayodhya
4 Prof. Neelamn Pathak Professor Department of Or. Rammanaohar Lohia
Biochemistry | Avadh University, Ayodhya
5 Dr. Vandana Ranjan | Assodate Professor Department af | Dr. Rammanohar Lohia
Bigehemistry Avadh University, Ayodhya
& Or. Sangram Singh Associate Professar Departmertof | Dr, Rammanohar Lahia
| Biochemistry Mvadh University, Avodhya |
7 Dr. Shivi Srivastava Assistant Professor t Department of Or. Bammanohar Lohia
| Blochemistry Awadh University, Ayvodhya




o Course Code R I Course Ti_llr ] Credits -: .. Evalu: tlu.m—|
' A B _| C - | cie | ETE '_
B.Sc 4 Year (Semesier VIIY B Sc. § Wear (Semester T)
?:JLI'-"L"I T - _ CiORE Fiomolecules: Struture and Fanclisis . 4 : I 25 75 |
I CORE Bicanzlytical Techniques 4 T[S 75
BLIOTOET CORE Lazentials of Metabalisn 4 I 25 '.f‘:-_
3 BL16704aT - CORE Fasennials of Molsoular Biology 4 T 25 75
B110TOST - ELECTIVE. Wicrobial Physiology and Cienctice 4 iE 25 T4
pliotosT | (Selectamyome) | pharmacetical Biochemistry . ] T 4% 98
B11G7O7P Biochemisory Loboratory Courss-[ 4 P 0 A0
B110704p CORE [midusirial Treiming'Survey!
| hsmhﬁﬁﬂ ™ 4 P ; sn | 50
B.Se. 4 Year (Semester VITT)Y/ M.Sc. 1 Year (Semester IT)
BUORHIT |  CORE Cell Biclogy & Signaling Pathways EREAE
B110802T CORE (Genetic Engineering 4 T 25 75 i
EliUE{JST CORE Engymology and Clinical Erxhermistry 4 T 25 T3 K
B1I08MT CORE Pumﬁmmhls of Environmental Sciences q T 25 15
E110805P Riochemistry Laboratory Course -1 4 P 0 S0
B110EDGF CORE Indusirial "I"ra_jning.n'ﬂww:-.}'-‘ 5 8 5 -
| Research Project-B
B.Sc 5 Year (Semester 1X)/ M.Sc. 2 Year (Semester Iy
B1IGS01T CORE Elements in Microbialogy 4 T 25 75
B110902T CORE Fundarmentals of Tmmunaology 4 T j 25 75
BI110403T CORE Protein Biochemisiry, TR and Binsafery 4 T 25 5
| BLOSMT | CORE Medical Biochemistry y T |2 |
Rt 10905T Biochemistry Laboratory Course <T1T 4 r 25 T8
P CORE Indusirial Traini
e cht-a::: ['rl:uje-:iaw 3 % H i
E.5c. 5 Year (Semester X)/ M.Se. T Year {S-mirr V)
Bille0lT CORE Plant Biotechonology and Tissue Culiure 4 T 25 75
B111002T CORE Fundamentals of Cancer Biology 4 T 25 75
B3P CORE Givinformatics anid Bicstatislics 4 T 25 5 .
BI11004F CORE Research Methodology 4 T | 2% | 7
B11EO0SE RezearchReview Assignment 4 : F 25 75
BI1100G6E CORE Indisstrial Trainin g/ Survey! p P 50 50
| Reseurch Project-I ) | |
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Frogram Outeomes (TOs):

* The program has been designed in such a way so that the students acquire strong theoretical

and practical knowledge in vanous domains of biochemistry.
The programme includes details of biomolecules, metabolizin, tools and techniques melecular
biology, clinical biochemistry, proteins &enzymes, immunclogy, cell biology, genetic
enginecring, clinical biochemistry, [FRL and bioethics followed by applied biotechnology to
make the study of living systern more comprehensive with in depth knowledge vel inleresting
which is the need of hour.

The practical courses have been designed to equip the students with the laboratory skills in
biochemistry. Students will able to design and conduct experiments, as well as to analyze and
interpret scientific data in useful form

The program will offer students with the knowledge and skill base that would enable them to
undertake advanced studies in biochemistry and related areas or in multidisciplinary areas that
mnvolve biochemistey.

The students will get exposure of wide range of careers that combine biology, animal science,
plant scicnce and medicine.

The students will gain domain knowledge and know-how for suecessful career in arademia,
industry and research.

Moreover, students will learn values for lifelong learning to meet the ever-evolving professional
demands by developing ethical, inter personal and team skills.
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. . _— ey Prevequisice Elective for Major
Year Semester ; Paper Paper Title for Paper | Subjects
Master in Binchemistry
g;?@*;H””‘F' | M.Se.(Microbiclogy.
Core Theory Biamalecules: Chemuistry, gﬁrﬂﬁtﬂlﬁﬂ
Paper — | Structure pnd Functions | Biochemistry, S oleya et
Biatechnology, ' e o)
M!'-::mhinlogy} i Bﬂm_ny.-;ﬂﬂlagy}
E'S.;‘ﬂ {me!" M. Sc. (Microbiology, |
. . ol Riotechmalogy,
Core Theory Bioanalytical Chemistry, Envittnmari]
Paper 11 Technigques Biochemistry, Seience, Chemisiry
Biotechnology, Botany. Zool }‘
Microhiology) | #a RS
B'Sz‘z {;""‘*;‘”1" | M.Se. (Micrabiology,
. . =R Biotecknology,
Core Theory Essentials of Lht.mmfry, : Eicvicuimanted
Paper - III Metabolism B_.i.ﬂl.‘ht:inlstr}', | e Chetistey.
E‘mecm_mlng}r' I Boteny, £oologi)
Microbiclogy) |
L :
B'ﬁﬁ}“&w' M.Sc. (Microbiology,
il Biotechnolo
Care Theary Essentials of Molecular Chemistry, Euuirmmmgl:]'
Paper - IV Biology H.iﬂlﬁhﬂ'.l'llﬁhj', Seiscs, Chemisty,
BSc | BsSe fj‘?t“];f‘;t’g" ' | Botany, Zeology)
Year 40 | Sem-WIIY TR ay) — !
M.Se. M Se. B.5c. (Botany, | M.35c (Microbiclogy, |
Year 1 Sem-T Zoology, Biotcchnology,
Microbial Physiology Chemistry, Envirommental
gnid Crenetics Biochemistry, | Secience, Chemistry,
Biatechnology, Batany, Zoology)
MINOR Microbiology)
FLECTIVE : o |
Select ) B.Sc. (Botany, | M-Sc (Microbiclogy,
{ e Ao Zoology, B_]l.'.l‘tllt-l:hl'lﬂlnm’,
! Phermaceutical Chemistry, Environments]
Biochemistry Biochemistry, | Science, Chemistry,
Biotechnology, | Botany, Zoology)
Microbiology)
BE.S¢. (Botany, | M.Sc. (Microbiclogy, '
Zoology, Biotechnology, |
Biochemistry Chemistry, Environmental |
Laboratory Course -1 Biochemistry, | Science, Chemistry,
Biotechrology, Botany, Zoology)
: Microbiology)
Core B.Sc. (Batany, | M.Sc. (Microbiology,
i Foology Biotechnology
I dch) : E
'rraﬂilé,?uimyf Chemistry, Environmentil
; Biochemastry, | Science, Chemistry,
Research Project-A Biotechnology, Botany, Zoology)

Semester wise Paper Tithes with Details

Microbiology)




Core Theony
!

Cell Biolowy and

b e, (Hotany,

Aoolagy,
{hemisiry,

P S0 Odicrobiology, |
Chootecimology,
tnvirenmental

Papor T Sipnaling pathways Biochemisiry, Science, Chemistry,
Baotcehnol ogy, Botumy, donlagy)
o Miciabiclogy)
| BE.Sc. (Botany, | M. 5c Odicrobiolomy, |
' Loolngy, Blotechnmlogy,
Core Theory = L . Chemmstry, Envirommental
Paper -1 Lienetie- Ex giovering Ciochemisiry, Sreience, Chemistry,
Biotechnology, | Botany, Zoology)
B ) Microbiolzey) _
| B3c (Botany, | M.53c (Microbiology,
[ Foology, Biotee hnology,
i Core Theory Enzymology and Chemistry, Environmental
: . Paper =111 Clinical Biochemisiry Diochemistry, Science, Chemistry, |
B.Se. Bintechnology, |  Botany, Zoology)
SefiL.- Microbiology)
YIITY - e T ]
By
Py : . agy, :
el Core Thoory E.ELFLH‘LF' of Chemistry, Ervironmental
Paper — TV IJ;LIPHDELEM;J.] Bicchemistry, scicnes, Chemistry,
IR Biotechnology, Botany, Zoology)
Microbiology)
B.S¢. (Botany, M. Se,
Zooloey, {Microbiolegy,
Laboratory Biochemistey Chemistry, Biotechnology,
Conarse Laboratory Course -T1 Eiochemistry, Envirommnental
Riotechnology, | Science, Chemistry,
Microbiology) Hotany, Zoology) |
B.5¢. (Botary, M.Se. '
Fiodetd Industrial _:EMJ]FFE}'. [['-_*ljcrc:-biﬂ]ng}',
Training/Survey! Training/Survey/ F’hmm.mr‘ Elmtl_:chmiugy,
i _ Biochemistry, Envirunmental
Research Project | Research Project-B | g pnglopy, | Science, Chemisiry,
; B M:ic:rrrhinlng}f:l Botany, Loolegy)
B.Sc. (Botany, | M.5c. (Microbiology,
Coeis Zoology, Bintechnology,
Theory Paper | Essentials of Chemistry, Environmental
oy Fap Microhinlogy Biochemistry, | Science, Chemisiry,
Bictechnology, Botany, Zoology)
Mhicrabiology)
B.Bc. (Bolany, | B.5c (Microhiology,
B.Se, B.5c, Zralogy, Biotcchnology,
Year & | Sen-IX/ Core Theory Fundamenials of Chemistry, Envirenmental
M.5c. M.5c. Puper T1 Imrmunelogy Binchemistry, science, Chemistry,
Year 2 Sem -I11 Riotechnology, Botany, Zoology)
Microhiology)
B.Sc. (Botany, | M.Sc. (Microbiology,
Zoology, Bivtechnology,
Core Theary Protein Binchemistry, Chemisery, Environmental
Paper ~ UI I'F. and Biosafery Biochermistry, Science, Cheomistry,
Biotechnology, Bodany, Zoology}

Microhialogy)




Clore Theory

R 5. | Hoany,
AT TEL S
L hemmins iy,

M.Se. (Microbology, |

Brotechnology,
Enviroomcital

Faper - TV Madical Biochemisiry Hiochemistey. Seicnee, Chemistry,
Biotechnology, Batany, Zonlogy)
Micrahialogy)
BE.3c. (Botany, | M.Sc. (Microbiclogy,
Biioalisniistry .:*’m;!u_':_'_-.-, Biuﬂg:luau]ngf.-.
Laboralory ¥ chsormbory Centise: <11 Chemusiry, Enviroamental
Conrse ' ’ Biochemisioy, SBeience, Chemmistry,
Hintechnolmgy, Botlany, Zoology]
M icrobiology)
B.Sc. (Botany, | M.Sc. (Microbiology, |
Tndustrial Industrial Zoolomy; N,
TramingSurvey’ Traiming/Survey! LDERIENY, T
; - Biochemisiry, Bcience, Chermistry,
Research Project | Research Project-C | Bigtechnology, | Botany, Zoology)
h-'licrn‘.‘l:inll?_gg,'}
B.Sc. (Botary, | M.Sc. (Microbiology,
T1 Fonlogy, Biotechnology,
o 1 Plant Biotechnology Chemistry, Envircarmental
Paper—1 | ond TissueCulture | Biochemistry, | Science, Chemistry,
Bistechnology, Boteny, Zoology)
Microbiology)
_ B.Sc. (Batany, | M.Sc. (Microbiology,
Zoology, Biotechnology,
Cory ““]JT"’ Fundamentals of Chemistry, Environmental
L Cancer Biology Biochcmistry, | Science, Chemistry,
Biotechnology, Botany, Zoalogy)
Micr_n_hia!ng}'}
B_Sc. (Botany, | M.5c. (Microbiology,
Theo Fooloay, Biotechnology,
e Bioinformatics and Chemistry, Enviroamental
Paper —THL Bioslatistics Biachermistry, | Science, Chemistry,
B.5c. Biotechnology, | Botany, Zoology)
Dem-X/ Microbiolopy)
M Se. B.5c. (Botany, | M.Sc. (Microhiology,
e N
Papet IV | Research Methodology | piogpemisiry, | Science, Chemisiry,
; Bintechnology, Botany, Zoclogy)
;. }n.-'[in:mi:l'inlng_}'}
BE.5¢. (Bolany, | BLEc, (Microbiology,
: i Foology, Bistecknology,
Binchemi: el ol .
Laboratory fibare CEG D Chemistry, Environmental
Course i Biochemistry, | Science, Chemisiry,
Bintechnology, Botany, Zoology)
Microbiology) _
i B.Sc. (Botany, | M.Sc. (Microbiology,
. . Foology, Biolechnology,
T -Tn-duﬁﬂlqm], ; ﬂaﬁﬂuﬁ;‘;i i Chemistry, Environmental
AT “nll:!"' & i ey Biochemistry, Science, Chemistry,
Research Project Fesearch Project-D» Biotechnology, Botany, Zoalogy)

Microbiolegy)
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Frogram'Class: Bachelor {Research) in
Biochemistry/M.Sc. Diochemistry I

" Year: B.Se. 40M Se.

Subject: Biochemistry

Course Code: BLIOMNT

{onrse Dﬁju:th‘:;:

Semeaier: BoSc, VIL Sc 1

B

Course Title: Biomolecules: Struciure & Functions

|

Course autconmes:

The ohjective is to study abewt the structure amd biologics! funcrions of macromolecules of living systems like
carbohydrares, proteins, Tipids, and oncleic acids layine the foundation for other advanced ecourses like
Phyziology, cell biclogy, melecular biolagy, and immunology.

Afror completion of this course, a student will be akle 1o

COL: Learn about the chemical strachures of signiticant/mejor carbohydrate, and their stmchiral and melubolic
| role in colhular system.
| T2 Learn about structure and functioms of major lipid subclasses, circulating lipids ete. They will also leam
ahout primary, secondary, tertiary, quaternary structure of proteins.
CO2: Understand about the structure and function of nucleosides and nucleotides, Physical & biochemical
properties of DNA, Classification structure and function of difTerent types of RNA, DNA topology end DNA
superceling

C04: Develop mderstanding of other accessory molecules like vilamins, plant and sninal hormones.

Credits: 4 Core {".'nm[_luls.ur}r

Blax. Marks: 25475 Min, Passing Marks: 40

Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 3-1-0

L miit

Topics

Mo. of Lectures

Contribution of Tndian scientisis to biological sciences: Japdish Chandra
Boue, Har Gobind Khorana, Ananda Mohan Clakrabarty, Birbal Sahni,
Lalji Singh; Physical & Chemical properties of Water, pH and buffer
systemn, titraticn curves, basic biochemical calenlations.

I1

10

Carbohydrates: Classificatiom and properties of simpl; -n.-jm-h_:}h}mhmw; |

monosaccharide, oligosaccharide, and polysaccharides; Reducing and Non-
Eeducing Sugar, Enenbomers, Structural Pobrsacchardes: Ceflolose,
Chitin, Storape Polyvsaccharides: Starck and Glycogen, Glycoproteins and
Glyeolipids. Bivlogical Importanee of carbohydrates

1

11

Proteins: Amino acids: Chemical structure and general properties; Protcin
classification — plobular, fibrows & membrane proteing, Ramachandran plot,
Protein folding & denararation, sequencing, Biological Importance of
aming acids and proteins, Lipids: Fatty acids: General foremula,
nomenclature, and chemical properties; Lipid classification: simple,
complex; Generel structure and functions of amjor Tipid subclasses - acyl
glycerols, phosphoghyeerides, sphinpolipids, waxes, lerpenes, steroids, and
prostagianding & free fafty acids;, Circulating lipuds - chylomiceons, LD,
HDW and VIDTL .

v

14

Nucleic Acids: Structure of purines, pyrimidines, nuclecsides and

muclentides: Physical & hiochemical properties of TINA; Types of DNA: A,
B and £ DA & Trplet DNA, their structure and significance; Chargaif’s
Rule, DNA desaturation and Tm walue, Types of repetitive nucleic acid |
sequences, Salellile DNA, DNA topelogy: Supercoiling, Linking number, |

12




EMA: mENA tBNA (RNA hinBNA; snBEN A, snoBRNA miRNA, gRNA,
Primary, secondary, and tortiary stroctures of RNA

Vitaming and Hormones: Milaming — interne! & external sources, 2
struciure, properies, and functions including hiochemical reactions. |

v symptoms of hyper & hypa-vilaminosis. Hormones — Source organs, |

Structure, classification, properties & functions of smimal & plam

hormones,

Sugpested Readings:
1 I-:hningﬁ,h]h:ﬁ,ﬂulMlchanlM.Nl:lﬁnn.,Dm'idL.[lﬁlﬂ.".EJ’I-'1:iﬂgﬂ:j?rinﬂpfﬂ'Lg,l"l'.'li'-::l::-Fra'rJ-'r.ﬁ‘Ir‘_p:»'NE'ﬂ-'Yl:&Tk."l.U.i]
Freeman

Voet,D..&Voet,],G.(201 1) Bicchemistry NewYork:J. Wiley & Sons

Biochemistry — Lubertstryer Freeman [nternationa] Edition

Biochemistry = Keshav Trehan Wiley Eastern Publications

Fundamentals of Bochemistry -1.1..JainS. Chand and Company

Vet & Voet: Biochemistry Vols 1 & 2: Wiley (2004)

Murray et al; Harper's Hlustrated Biochemistry: MeGraw Hill (2003) Elliott and Elliott.

Biochemistry and Molecular Biology: Oxford University Press

Tuiz, L., Zeiger, E., Plant Physiology. Sinauer Associates Inc., 118 A 5th Edition.

Haopkins, W.G., Huner, M.F... Intreduction to Plant Physiology. Tohn Wiley & Sens,

Vander's Human Physiology (2008) 11th ed, Widmaier. E.P., Raff, H, and Strang, K.T. MoCiraw Hill

International Publications, 1ISBN: 978-0-07-128366-3.

Endocrinology (2007) 6th ed., Hadley, M.C. and Levine, 1.E. Pearson Education (New Delhi), Inc. I5BN:

973-E1-317-2610-3.

Suggestive digital platforms web links
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This course can be opted as an elective by the students of following subjects: M.Sc Microbiology,
Blotechnology, Environmental Sclence, Chemistry, Botany, Loology

Sugpested Continuous Internal Evaluation Methods:
Total Marks: 25
Touse Examimation/Test: 10 Marks
Written Assignment/Presentation/Project / Research Orientation/ Term Papers/Seminar: 10 Marks
Class performance/Participation: 5 Marks

External Evaluation: 75 Marks

“Course prerequisites: To study this conrse, a student must have had
theBotany/Zoology/Chemistry/Biochemistry/Microbiology/Hiotechnology in B.Sc.

Sugpesied eguivalent online courses:

AR EEEEE S B EE IR R NPT R A RS LA E AR EIE TR E T T p b bR RN RS RS R SR RS AR

Further Suppestions: None
At the End of the whole syllabus any remarks/ suggestions: None




F S bass s Bachelor (Research) i ;
ngram lags: Bachelor (Hessarchy In Yoears BuSe. 40dLSe 1 Memester: B.Se, VIIM e

_ Biochemistry'M.5¢. Biochemisiry |

Subject: Biochemistry

Course Code: B110702T
el L Course Titde: Bivanalytival Technigues

COURSE OBIRCTIVES:
Bivanalytical techniques are wsed to undersiand the theoretical principles involved in bicinstmem=nation
which may further utilized for the determinstion of nuinents, major ions and trace elements, Liological
samples together with the anahtical techniques. This will enable the students (o implement the use of these

techniques in biclogical research and in discovering new products/compounds.

Course outcomes:
Aftor completion of this course, a student will be able to:

01 Acquaint with basic instrumentation, principle and procedure of various sophisticated instruments,

CO2: Get the theoretica] knowledee of varous mstruments and therr practical spplications,

C03 Leamn about Centrifugation & Electrophoresis,

COM: Implement the use of instroments like chromatography, UV-VIS spectroscopy, NMR, CD. ORD m

biological research

CO35: Understand the basics of handling of data, measures of central tendency like mean, median and mode,

Measures of dispersion like mean deviation and standard deviation and Cocfficient of variation.

O To apprise students about bioinformatics tools.

Credits:4 Core Compulsory
Max. Marks: 25+75 Min. Passing Marks:40

‘Total No. of Leetures-Tutorials-Practical (in hours per week): L-T-P: 3-1-0

Umndt Topics Mo of I.ectares
Speciroscopy- Concepts of spectroscopy, Visible and UV spectroscopy, Beer- 12
I Lamhert's Law, Principles and applications of MR, ESR, Raman, Mass
atormuc  absorption end  alomic  emission  gpectroscopy  and  X-may
crystallography
Chromatography and Microscopy- Principles of partition chromatopraphy, 17

Paper, Thin layer, [on exchange and affinity chromatography, Gel permeation
u Chromatography, HPLC & FPLC. Transmizsion and scanning EM: Freese
fracture technigues, Specific steining of binlogical materials.

Centriflugation & Radieactive Techniques- Principles of cenlrifugation, 12
Concepts of RCF, Different types of instruments and rotors, Proparative,
1 Difterential and density  gradicor  contrifugation,  Anabtical  Ulira-
centrifugation, Determination of molecular weights and other spplication,
subcellular [ractiohation.

Elcctrophoretic technigques & Viscosity- Principles of electrophoretic 12
separation. Continoows, Fooal and Capillary electrophoresis, Diflerent types
(Y of electrophoresis including paper, cellulose, acetatenitrate and  gel
Electroporation, Pulse field gel electrophoresss, Viscosity- Viscosity of
macromolecules, Rolationship with conformational changes.

Radinactive Technigues- Introduction to radiations and their uses in 12
v biology, Safety measures, Principles and Applications of Liguid
scintillation counting (LSC), Gamma counting and Autoradiography.




I Sugpested Remwlings:
. Boyer, B F, Biochermstry Laboratory: Muoders Thoory and Teohniques. ol cd., Boston, Mass:

| Prenrice Hall, 2012,

2. Plummer 1., An Inroduction o Practical Biochemistry 3rd ed,, Tae MoeGraw Hill Educarion P
Lid. 2006,

3. Wilson K and Walker 1, Ponciples and Techagues of Biochemistry and Moleculsr Biolopy, Yt ed.,
Cambridge University Press, 2010
Bugpestive digital platforms web links

This course can be opted as an cleetive by the stodents of following subjects: M.5c, Micrebiology,
Riotechnology, Environmental Science, Chemistry, Botany, Zoology

Total Marks: 25

House Examination Test: 10 Marks

Writlen AssignmentPresemationProject / Research Orientation’ Term Papers/Semmmar: 10 Marks
| Cluss performance/Participation: 5 Marks

External Evaluation: 75 Marlks
Course prerequisites: To study this eourse, a student must have had
theBotany/Zoology/Chembstry/Biochemistry Wicrobiology/Bistechnology/Chemistry in B.5c.

Suggested equivalent online courses:

A AN ARSI IR TR T SR A A RS FF A A A AN RN RN ETAA R T A R TA AT A SS s s S s n e bR d D SRS AR

Further Suggestions: Mone
Al the End of the whaole syllabus amy remarks’ suggestions: None




Program'Class: Bachelur (Research) in

Binche sty ML Se, Biochemistry | Tear: Boe AM.Ac 1 Jemester: B.Sc. VIIM.Se. 1

—— |
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3 Subject: Biochemistiy
Course Code: BI1107137 J

Course Title: Essencials of Matabalisim

Conrse Objectives:
The objectives af the course are to learn and understand the fundarmentals of cellular metabolism of
carbohydrates, lipids, amino acids, and nucleic acids and thei associution with various metabolic diseases.

Course suteom o

After completion of this coarse, a student will ke ahle to;
COl: Learn Carbohydrate catabolism, and its association with cellular energy production, and carbohydrate
anahalism m plants and animal cells,

COT: Understand Lipid biosynthesis, Degradation of fatty acids and cholesterol, ketone bodiss, soidosis, kel osis, |
03 Understand about the Biosynthesis of purines and pyrimidine nucleatides, depradation of nucleotides,
salvage pathways, mosynthesis and biodegradation of amine acids. [nborn errors of metabolism.

CO4: Uinderstand detailed mechanism of nitrogen metabolism and photo synthesis.

Creddits:4 | ~ Core Compulsory

Max. Marks: 25+75 | Mis. Passing Mariks:40

S — —

Tzl Wo. of Lectares-T uiurinli—]-'rarii:nl. (in hours per week): L-T-I": 3-1-0

iy T
Unit | Topies | No. of Lectures
Principle of bicenergetics: Laws of Thermodynamics, Enegy cyele and 12
specialized role of ATP as universal currency of energy, Energy
tramsduetion: energy transducing membranes from organelles in animals,
plents and bactena, Phosphorylation — Creidative and Photophosphorylation,
Chemiosmotic theory of phosphorylation. Photosynthetic light receptors and
light harvesting complexes, Hill reaction, its components and products,
Eedox potential egod eclectron flow through electron transport choin
eomplexcs in bacteria, chioroplast & mitochondria, Uphill and deosndill Moo
of electrons, difference between cyclic and non-cyclic phosphorylation,
repulation of ETC, Inhibitors of ETC, uncouplers, Biolumineseenee,
Carbohydrate metabolism: Catabolic pathways — Glyveolysia and MWon- 12
glycolytic  pathways, Hexose mooophosphate shunt and its modes,
i Tricarboxylic acid cycle. Anaplerotic reactions sequences in mesabolism,
fatc and role of metabolic byproducts -NADH, FADIL, Glycogenolysis,
Krchs- Kornberg pathway Glyoxylate pathway, Glocose calabolism in
11 cancerons tssue, aerobic and anaerobic catabolism of slucose in terms of
Prpiralim,

Biosynthesis Anabolic  pathways  with Regulation —Gliconeogenesis,
Biosynthesis  of disacchanides — swcrose, lactoss, Biosynthesis of
palysacchandces - glycogen synthesis, Starch synthesis, Cellulose synthesis,
Ghocesnminoghyeans synthesis aind their biological roles, o
Lipid Mectabalism: Biosynihesis — synthesis of saturated and unsaturated 12
fatry acids, biosynthesis of toiacylglveerols  glycerophospholipids  and
membrane phospholipids, sphinpolipids, cholesteral I
Degradation of farty acids: Camnitine (ranspocters, a, B, o oxidation; Ketone
bodies, acidosis, ketosis, Cholesteno] degradation and production hile acids
| and bile salis. L o
Metabolism of Mitrogenous compounds: Biosynthesis of amine acids ond 12
v Urea cycle, assoviated metabolic disorders, Kreb-Tlree hicyele, Biosynthess
of Wucleotides — salvape apd de-novo synthesiz of purines and pyrimidines,

111




Camholism ol amino acids und nucleasides, and nuctoe acids, Inborm enors
of metabolism related 0 anuna acids and meleosides

f}iu{hgmi,ﬂry ol Mitrogen fivarion: Diazotrophy and is COMPanents, 12
Mitrogen fixing orpganism, symhiotc and non-gymbiotic modes, Fhysiology |

of nadule formation, Nitrogenase complex and its oxygen sensitivity with |

v protection methods, Arinonia assimilation and reglaticn svstem, Ammonia |

and nitrale Lranspoct, nit gene, nod gene.

Photosynthesis: Carbon fixationreduction pathways - Calvin cycle, C3, C4

and CAM pathway, photorespiration and C2 patlvway

mi——

Suggested readings
i T_,l,'hningm:.ﬂ.lb-.-a:[,le:,Hi:hacl]"-.-{.'."'-:'r:,]su;::Dﬂlfidl..l.r_El}1 NLehningerprinciplesofbiochemistryMNewYork: W H
JFrecman
Voet, D &Voet, 1.G. (2011).Biochemistry. NewYork: L Wiley& Sons
Biochemistry — Lubert stryer Freeman International Edition
Biochemistry — Keshay Trehan Wiley Eastern Publications
Fundamentals of Bochemistry- J.L_Jain5 Chand and Company
Voet &Voet: Biochemistry Vals | & 2: Wiley (2004)
Murray et al: Harper’s lhistrated Biochemistry: MeGraw Hill (2003) Elliott and Elliott:
Biochemistry end Molecular Biology: Oxlord University Press
Taiz, L., Zeiger, E... Plant Physiology. Sinauer Associates Inc., U5 A, 5th Edition.
to. Hopkins, W.G., Huner, M.P.,_ Iniroduction to Plant Physiology. John Wilcy & Sons,
Suggestive digital platforms web links

€& B o-b Lk S u R
e e :

This course can be opted as an elective by the students of following subjects: M.Se, Microbiology,
Biotechnology, Environmental Science, Chemistry, Botany, Zoolegy

Suggested Continuous Internal Evaluation Methods:
Total Marks: 25
House Examination/Test: 10 Marks
Written Assignment/Presentation/Project / Research Orientation’ Term Papers/Seminar: 10 Marks
Class performance/Participation; 5 Marks

External Evaluation: 75 Marks

Course prereguisites: To study this course, a student must have had
theBotany/Zoology/Chemistry/Biochemistry/Microbiology/Bintechnology/Chemistry in B.Sc.

Buppested equivalent onling courses:

o 1 e rrrrrr e e PR PP R TTERE TR PR R E LR LR R L R L L AL R R bbb bbbt

| Further Suggestions: None

At the End of the whole gyllabus any remarks/ suggestions: None




Propram/{’lass: B I Aor (Kesearch) §
rogram'’lass: Bachelor (Research) in Year: B.Se. 4/M.Sc. | et PR VILRLSE T

Binchemistry .50 Binchemistry

_L"gy.rse Objectives:

COBTRE OUTCH Nes:

Suhject: Hioche mistry

Course Code: B110704T I Course Title: Essentials nf Molecular Biology

I'hie ohjective of the course is learning and undersianding the fundamentaie of melecular biology like nucleic
acid a3 penelic muterial, replicalion, sene organialion wnd ils nsgulation s,

Adier completion of this comrse, & smdent will be able ro

C01: Learn about mucleic acid as genetic information carricers, Possible modes of replication, and roles of helicasc,
primase, gyrase, topoisomerase, DNA Polymerase, DNA ligase, and Regulation of replicetion

02 Understand the detailed mechanism and regulation of Fukamvotic DNA replication, along  with

| Mitechondrial and Chloroplastic N4 Replication

Applications of satellite DA and SPEL Eemes

| €03: Lean about mechanism and regulation of transcription in prokaryvotes along with Reverse transcription
l':-_}*"l- Develop Understamding about the classes of DNA sequences, Genume-wide snd Tandem repeats,
| Retroclements, Transposable elements, Centromeres, Telomeres, Satellite DN A, Minisatellites, Microsateilites; I

Credits:4 Core Compulsory

Max. Marks: 25475 | Min. Passing Marks:40

Total No. of Lectores-Tutorials-Practical (in hours per week): L-T-P: 3-1-0

——m—

Umit Topics Mo. of Leciures

Organization of Gemetic materials in prokaryotes and FEunbkaryotes: 12
Genetic material, Genome type, Size, Genome Orgenization - Struchural
Maintcnance of Chromosomes (SMO) Protcin, Eukaryotic Nucleosomes,
1 Histones, Chromatin, Concept of Gene, mono-cistronic and poly-cistronic
penes, Ciene Structure with various functional wnits - replicon, muton, recon,
C-value and C-value parados; Unique scquences and Cot valoe, reassociation
kinetics, Split genes: Exons and Introns, DMA tracsposon,

Replication: Modes of replication: Details of Meselson and Stahl experiment; 12
Prokaryotic DA replication: Origin and  [nitation, elongaton  and
termiration; Roles, properties and mechanism of action of DoaA, TTelicase,
i Frmese, DNA gyrase, Topoisomersses, TINA Polymerases, TINA ligase,
Leading snd lagging strands; Oleazaki fragments; RMA primers; Repulation of
replication; Fidehity of rephcation; Yiral replication, o or Rolling circle .
replicacion in §2{174,
Eukaryotic [INA rephication: Initiation, elongation and termunation; Multiple 12
replicons/intiation sites; Autonomously replicating sequence; Mechanism and
significance of Origin recognition complex, Mini-chromosome maintenance
proteins, DINA dependent DNA polvmeraszes &, &, &, Mucleases, DMNA ligaze
and Telomeres in eukoryoliv nuclear DA replication; Regulalion of
eukaryolic DN A replication; Mitochondrial and Chloroplast DNA repliczation,

i

Transcription in  prokaryotes: lnmanm elanp_ﬂl:u:nu ond  ermunation; 17
Trokarvotic promoter, weak and strong promofers, DINA dependent RNA
polymnerase: Physical properties, Templet strand, non-template strand, coding
v sond, Subunits, o foctor, its types amnd function; Recoygmition of promaoter;
Tranzeription  bubble, irection of Transcniption;  Abartive  inihations;
Promoter clearance; Elomgation factor Gre and its role, Rho dependent and
Rho independent termination of transcription; Sigma cyele; RNA - dependant
DA polvmerase and Feverse transcription, -
DNA damage and DNA Hepair: Types of DMNA damages, Tvpes of DNA 12
Repair  systems,  Photoreactivetion,  BER,NER, Mismatch  Correction,




i Tomulueous recordrination and NHE] mn:l.'md_._.bi}:i Kepair,

=aggested Readings:

1. Lehinger Albert, Cox, Michae M Nelson, David L0201 71 Lebmanger principies of

hiochemisiryNew™y ook W1 Fresman.

2. Lewin “Genes™

3. Freifelder, DM “Molecular Biology"

4, Brown, TA "(enomes”

3. Watsow, JD *Molccutar Biology of the cell™

G Twyman, B.M. Advanced Molecular Biology™
Brovem, TA™ Gene cloning: An infroduction™

% 0Old & Primrose ©Principles of Gene Manipulation™

9. Primrose, 5B “Molcenlar Hiotechnalopy™ ;

10, Jose B. Cibelli, Robert P Lanza, Keith Camphell, Michasel D). West "Principles of Cloning”

[l. Voer & Vool “Biochenustoy™

12, Lubert Stryver “Hiochemisty™
Suggestive digital platforms web links

This course can be opted as an elective by the students of following subjects: M. Sc. Microbiology,
Bistechnolopy, Environmental Science, Chemistory, Botany, Zoology

Suggested Internal Continuous Evaluation Methods:7s
Total Marks: 25
House Examination/Test; 10 hMarks
Written Assignment/Prezentation'Project / Research Orientation’ Term Papers/Seminar: 10 Marks

Class performance/Participation: 5 Marks

External Evaluntion: 75 Marks

Course prerequisites: To study this conrse, a student must have had
| theBotany/Zoology/C hemistry/Biechemistry/Microbiology/Biotechnology/Chemistry in B.Sc.

Suggested equivalent anline courses:

[T - EEks Rkl E AN NN IR R TR PP A R SR RS R S FS AN R E R FAAR N NS EI RN SRR R N RN R 2 A

Further Suggestions: None

Al the End of the whole syllabus any remarks/ suggestions: None



Frogram/(lass: Bacheler {Besearch) in
Bioche mistry/ M. Sc. Biochemistry

Year: B.5c 450 0 Semester: B.Sc, VTS T

Subject: Biochemisiry

Course Codes BLIOMST . Course Title: Microbial Physiolagy and Genecrics

Course (thjeetives:

. The ohjective is 1o stﬁd',,.' abaut the basics of microorganisms, different types of physiologiczl group, mt:mhial_
metabalic diversity, various types of physiological functions performed by microorgarisms and their genetic
recambination methods,

Lonrse outcoImes:

Course putcomes Upan successful completion of the course,
COl. The students will be able to learn about basics of microbiology. The student will also learn about
prokaryctic diversity and microbial taxanarmy.

CO2.The studants will be acquainted with theory and practice of sterlization, pure culture isolation and
preservation technigues, They will alse able to understand about microbial nutrition and growth.

CO3, The students will get familiar to the varlous types of microbial diseases and their characteristic features.
They will also learn about different types of toxins, their mechanism of action,

CO4. The students will learn about the metabolic diversity among microorganisms and bacterial
phatasyathesis. They will also able to understand about nitrogen metabolism and fixation,

C05. The students will l=arn and understand about the bacterial recembingtion methods, viruses and their
genatic systerm. The studernts will learn about genetics of yeast and Meurospora.

CO6. The students will be acquainted with the diverse physiolagical graups of bacteria/archaea.

E.'n:li'll::-i En{l_!_ﬂnmpnlmry
Max, Marls: 25+75 Min, Passing Marks:40

Total No. of Lectures-Tutorials-Practical {in howrs per week): L-T-P: 3-1-0

Unit | Topics No. of Leciures

| History, development and scope of microblology, Structure and function of 12
prokaryotic cells, classification of bacteria: medemn approaches of bacterial
taxonomy (Numerical Taxonomy, 165 rRMA analysis), Bacteria and Viruses:
General properties, structure and classification, viroids and prions.

Methods in Microbiolegy: Theory and practice of sterlization, pure cullure 11
techniques, principles of microblal nutritien. Microbial growth, preservation
and maintenance of cultures, Antiblatics and Chemotherapy: Mode of action
af antibiotics, drug resistance in bacteria.

Microbial diseases: respiratory infections caused by bacteria and wiruses, 12
sexually transmitted diseases, diseases transmitted by animals (rabies,
plague), food and water borne diseases, pathogenic fungi, Types of toxins:
Exotoxins, endotoxing, enteratoxing, their structure and mode of action.

i

Cverview of basic metabalism. Metabolic diversity among micreonganisms. 12
Photosynthesls In microgrganisms: Role of chlorophylls, carotencids and
v phycobilins, Calvin  cycle.  Chemaolithotrophy, methancgenesis  and
acetpgenesis. Fermentation, nitrogen metabolism, nitrogen fixation,

Bacterial genstic systemn, recombination trar‘-sfnrmat;'nn, conjugation, 12 !
v transduction, plasmids and transpasons, bacterial genetic map with reference !
to £, cali,

Supgested Readings: |
1. Moat A.G., Foster 1.W. and Spector M.P. 2002. Microbial Physiology, 4th edition. A Johan Wiley and sons inc., |




publication

2. Kim B.H. and Gadd .M. 2008, Sacterial physiclogy and metabolism. Cambric ge University Press, Carnbridge.

3. Gilbert HF. 2000, Basic concepts in biochemistry: & student’s survival guide, Second Cdition. Mo Graw-Hill

Companies, health professions Division, New York

4, Madigan M.T., Martinke 1.M., Stahl D.A. anc Calrk DP. 2012, Brock Biology of Microorganisms. 13th ed.

Pearson Education Inc.

| 5. Jeremy M. Berg, John L Tymacake, Gregory . Gatto Ir., Lubert Stryer 2015, Blochemistry 8th edition. W. H,
Freeman.” {

"-mmi:stnc dlg:tal platforms wieb linbks

This eourse can be opled as an elective by the students of lr:nlluwinn su!:ujects M.5e¢. Microbialogy, i
Bietechnology, Environmental Science, Chemistry, Hotany, Zoeology

---- Suggested Continuous in ternal Evaluation Methods:

Toial Marks: 25
House ExsminationTest: 10 Marks
Written Assignment/Presentation/Project / Research Orientation/ Term Papers/Seminar: 10 Marks

Class performance/Participation: 5 Marks

External evaluation: 75 Marks
Course prerequisites: To study this coorse, a student must have had
theBotany/Zoology/Chemistry/Blochemistry/Microbiology/Bintechnology/Chemistry in B.Sc.

buggﬁrtﬁ:l. equwalent pnling cOUrses:
Forther Suggestions: None
At the End of the whale syllabus amy remarks/ suggestions: None




Frogram/Class: Dachelor (Hesearch) in ) -

Blochemistry/M.Se. Biochemistry Yiear: BoAc. 40 Se | Semesivr: BoSc. WIVL Se, |

Subject: Biochemistry

Course Code: BTN | Course Title: Pharmae cutical Biochemisiry

Conrse Objectives:

| for controlled drag delivery and nucleic acid drug debivery systems cic

Course outeomes:
After completion of die courze, a student will be able w:
COT Understand aboul monoclonal antibodies and its applications alomg with regulatory requirements
COZ: Understand about forrmilation of proteins and peplides, aduli-phase drug delivery systems
| ::J'lﬂ.l: Understand about mjectable lipid ermulsions, liposomes, palymeric systems for oral protein and peptide
ehvery,
CO4: Understand about the pulmonary drug delivery systems for biomacromolecales; Lipid based pulmonary
| delivery, Acrosols ec.
| 005 Understand about d&ifTerent polymers wsed for controtied drog delivery.

The course iz designed 0 make the stodemts understand che r:-:ﬁep{ and basic steps of pharmaceutical |
bivchemistry which emphasizes on the production of moncclunal antibodies and its applications, different
formulations of proteing and peptides, pulmonary drug dehvery systems for example acrusuls along with palymers

=

Credits:4 ] ' Elective

B Minx. Marks: 25+75 Min. Paszing Marls:40 |
| THHF NMNo. of Lectures-Tutorials-Practical (in _Iy_'n_ur: per week): L-T-F: 3-1-0
Unit Topics MNo. of Leciures
[ Monoclonal antibodies: spplications, pencration, recombinant antibodies, 12
| production methods, Pharmaceutical, regulalory and commercial aspects,
Formulation of proteins and peptides: making small protem . particles, 12

I precipitation of proteins, quality control issues, molti-phase drog delivery
svalen, Preparation of collagen, pelatin panticles, albumin microparticles

Proteins and phospholipids: structural propertics of phospholipids, injectable 12
nr lipid emmlsions, lippsomes, cochleal phospholipids structures; Polymeric
systems for oral protein 2nd peptide delivery,

Pulmonury drug delivery systems for biomacromolecules; Linid haszed 2
pulmonary delivery: Solid colloidal particles; Polyeyancacrylates; Poly (ether-
anhydrides); Diketopiperazine derivatives; Poly ethylene glyveol conjugates:
Factous affecting pulmonary dosing. Acrosols, propellents, containers types,
prepuration and eveluation, mira nesal route delivery systems: Types,
preparation and cvaluation

Palymers used for controlled drog delivery: Iydrophobic  polymers 1z
poly(csters), poly{cyanoacrylate), poly (urtho esters), poly (phosphazenes),
Hydrophobic polymers poly (ulky] methacrylaiwes), poly (methacrylates), poly |
(acrylates)], elgnates, chitosan, polyethylone ghveol, Gene therapy: the current
viral and non-viral vectors.

Mucleie Acid Based Delivery System: Gene therapy, introduction of e-vivo
and irr-vivo gene therapy. Poteatial target diseases for gene therapy. Gene
cxpregsion systoms (viral & nonviral gene transfer). Lipoeomal gene delivery
gystems. Biodistribution and pharmacolinetics. Knowledge of therapeutic
anlisense molecules and splamers as drugs of titure,

"_F

Suggested Readings:
L. Groves MJ “Pharmacentical Biotechnology®, Tayler and Francis Group.
2. Crommelin DJA. Robert D, Siudelar ‘Phurmsceutical Biotechnology”.




Kayser (0, Muller B “Plarmaceurical Biotechnology

Hanga AR “Therapeutc peptides and proteing”,

Muolecular Cell Biology- by Lodish H., Berk A, Matsudiaira P, Kaiser C.A. Krieger M. and Scote

M P, W. H. Freeman and Company, New York.

. Wyas 5.7, and Kohli DV, Pharrsacentical Biochemisiry, 1t Edinon, CBS Publishers & Distributors,
Mew Diclhi

7. Principles and Technigues of Biochemistry and Moleculur Biology by Wilson K. and Walker 1.,
Cambridge Universily Press

Suggestive digital platforms web links

e

This course can be opted as an elective by the students of following subjects: M.Sc Microbiology,
Biotechnolopy, Environmental Science, Chemisiry, Botany, Xoology

Sugeested Continuous Evaluation Methods:
Total Marks: 25
IMouse ExaminationTest: 10 Marks
Written Assignment/Presentation/Project / Research Ornientation’ Term Papers/Semimar: 10 Marka

Class performanceParticipation: 5 Marks

Course prerequisites: To study this course, a sindent must have had
theBotany/Zoology/Chemistry/Biochemistry/Microbiology/Biotechnology/C hemistry in B.5c.

Sugpested equivalent online courses:

ammETa S e e e R e T e T T T P P T R TR P T LT VN TR LT e

Further Suggestions: None

At the End of the whole syllabus any remarks/ suggestions: None



Wear: B.Sc. 40 &c. 1 | Semester: B.Se ¥IIM Se. |

| Frogram/Class: Hachelor (Research) in
Biochemistrv/ M Sc. Biocherdstry

Subjecr: Bine Iwmjsrrj.l

| Cowrse Code: BEIGTOTT . l Course lnrle Biochermisiry Lab. |

| Course Oibjectives:

| The lab is dﬁ.i.ém-:d tn train the students in basic and some advanced techniques of Biochemistry
like isplation, purification. and estimation of hismnlecales, It also deals with microbial
| techniques of isolation, purification and maintenance of microbial cultures,

Cnurse oo mes:

i Afler completion of this course, a student will be able w:
i CO1: Get practica] knowledee ofQualilative and Quantitative Analysis ofbiological molecules.
202 Learn isalation of epg proteins and mille pratcin

03 Performexperiments on hlood,

CO4: Acquaint with determination of clinically inportant enzymis

Credivs:4 Core Compulsery

Max. Maorks: 25+75 Min, Passing Marks:4()

Total No. of Lectures-Tutorizls-Fractical {in hours per weel): L-T-Fz (H0-5

Uit , Topics | Ma. of Lectures

1, Qualitative and Quantitative Aralysis of- i 60l
a. Carbohwdeates
b. Amino acids and Proteins
3, Fractionation of cgg proteins and itz quantification.
A, Isolation of casein from milk snd its quantification,
I 5. Isolation and estimaltion of serum cholesterol,
. 6. Quzlitative and gquantitative anabyziz of (a} Baliva (alphe-smylase)
| () Urine {urea,uric acid, gluocose, proteing)
7. Desermination of serum enzyme assays: Alkaline phosphatase, SGOT,
ST

Suggested Readings:
heith Wilson, John Walker, John Walker, John M. Walker “Principles and Technigues of Practical Biochemistry™
Chirikjian “Bictechnology Theory & Technigues™

Joseph Sambrook, Duvid W. Russel, Joe Sambrook “Molecular Cloning: A Laboratory Mamual™

William M, O'Leary Robert, Tlomy Wu *Practical Handbook of Microbiology”

Principles of Biochemistry- Albert L. Lehninger CBS Publishers &Distributors

Texbook of Biochemistry with Clinical Correlations (2011) Tth ed., Devlin, T.M., John Wiley & Sons, Tnc.
(Mew York), [SBMN9TE-0-470-28173-4,

An Tmtroduction to Practical Biochemistry, David T. Plummer (20046) Tata McGraw Hill Education, 3rd edition

Sadasivam “Bicchemical Methods™
_Suggmlvt digital platforms wel links

This coorse can be opred as an elective by the students of following subjects: M.Se Microbiology,
Eiptechnology, Enviro nmental Science, Chemistry, Botany, Zoology

S Suggested Continuous Evaluation Methods:
Total Marks; 25
House ExaminationTest: 10 Marks
Written Assizgnment/PresentationProject / Research Oricotationd Term Papers'Seminar; |0 Marks

Class pﬁ’fﬂrrnanct’?uﬂumpaimn 4 Markq




Course prereguisites: Ta study this conrse, a stmdent must have had
[}rrButﬂﬁﬂ'EnnlngﬂT_‘lmmislr}'f’HinthcmistryIMii'ruI;riu]u;:y.fl-llutuchnulugg.-.fl:humislry in B.5e,

|
Sugizesicd couivalent ondine courses: ‘J

..........................................................................................

Further Spggestions: Monc

At the End of the whole syllabus any remarks’ suggesionms: Moo



| Frugram"!'lnu;: Bachelor {Researcl.u_in | . . . . . oo
Bioche mist M Se, Biochemisrm wami e it | Semealer; B, VIR S L1

- ’Qth ect: Binchemisoiy
- - Course Code: BL1030LT | Course Title: Cell E—Eulﬂg‘; and Siﬁn aling Pathways

Course lfIhJ errives:

The ohie ¢lives uf the course ure (o learn and understand the fundamentals of cell bi ooy like zell
mrganchles. oyviuskelewon, celluler tunsport, cell-extracellular marmix interaction, cell division, aml
| protemn traflicking and signal transduction etc.

- Course vutcomes:

| After complenon of this course, a student will be able w;

CO1: Learn about structural organization of prokaryetic and cukaryote cells, altra structure and functions of
cell arganelics i
COZ: Understand ahout cell division: mitosis and meiosis; Cell eyele: check points, role of cyclin and cyclin
dependent kinases in cell eyele repalation,

CO% Acquire knowledge about Basics of signal trensduction

CO4: Understand about protein trafficking in cells, Protein sorting, vesicular Transport and protein largeting,

Credits:4 Core Compulsory
Max. Marks: 2575 Mlin. Passing Barks:40
Taotal Mo of Lectures-Tutorials-Practical (in hours per weelt): L-T-I': 3-1-0

Umit Topics Mo. of Lectores

Ultrastructure of cell and membrane transport: Structural 12 |
organization and function of wvarious subcellular organelles,
Cytoskeleton (Microtubules, Microfilaments, actine etc) Cell
membrane & Transport: Structure and functions of cell membrane,
physiochemical and electrical properties of membrane, Membrane
Transport: Diffusion, Facilitated diffusion, Aclive transport, and its
types. Techniques to study biomembranes - FRAP, FRET, Freeze
Fracture Technigque.

Cell cycle and Cell division: Overview of cell evele, Cheek points, role i2
of cycdin and cyclin dependent kinases, Strategies of cell cycle
regulation, Posibive & Negative regulators, Mitosis and Meiosis;
Programmed cell death, aging, and senescence.
Cell communication and Cell signalingg GPFCR structure and 14 |
function, Ligand binding and activation, signal amplification,
heterotrimene G-protein, adenyl cyclase, receptor tyrosine kinases,
1 signaling pathways: AKT, cMET, HER2, Nf-Kb, NOTCH, p53,
JAEKSTAT, Hedgehog, and Wnit signaling pathways {mechanisms and
physiolegical significance], Phosphodiesterase, Thosphoinositide
pathway, Calmodulin, DAG.

Protein traffic in cells: Secretory and non-secretory proteins, Endocytic 12
and Exocytic pathways, Protein sorting and signal sequences; protein
IV translocation in ER and vesicular lransport to Golgi, Lysosomes, and
plasma membrane; Protein import into nuclel, mitochondra, |
chloroplasts, and peroxisomes, Clathrin mediated endocytosis.
Applied Cell Biclogy: Basic techniques in mammalian cell culture; Cell 10
¥ ér tisaue culture media; Serum [ree media; maintenance of the culture
and cell lines; Stem cell and their applications.

Emggestml Femdings:




1. Bruce A (- ,.‘-,||_1;:|_1-|.|'j_@-|_‘.]|}|'|r5.:|'|', 'I'.jlmr Loewis, Muarlin Balf, Dennis Bray, Kzren Hopkin, Kenh Rober s

Perer Walner ~Fssenbial Cell Biolagy™
2. Baliimore ~3olecular Cell Biolagy™
3, Bruce Alhens, Alexander Johnson, Juhan Lewis. Martin Raff, Keith Roberts, Pater Waller “Mulecular

Biolepy of the Cell”
4. Laodish H, Baltimore D, Derk A, Zipursky SL, Matsodaira P, Darnell 1. £1995). Molecular cell biolugy.
5. Cooper **Molecular Cell Biology™
6. Karp & Harp “Molecular Cell Biology™

Supgestive dipital |:ﬂ atfnrms web links

‘This eourse can he opted as an elective by the 'iT'l.IdEMS of following su hjLEL" M Se T'r'ﬂm‘ﬂl.‘ri-l.ﬂﬂg"l-',
Bintechnology, Environmental Science, Chemisiry, Botany, Zoology

Suggested Cuntinuous Evaluation Methods:

Total Marks: 25
House ExaminatinnTest: 10 Marks
Written Assignment/ Presentation/Project + Research Orientation’ Term Papers/Seminar: 10 Marks

Class performance/Participation: 5 Marks

Course prerequigites: To study this course, a student must have had
theBotany/Zoology/Chemistry/Biochemistry/Microbiology/Biotechnology/Chemistry in B Se.

| Suggested equivalent online courses:

-------------------------------------------------------------------------- A bk SNSRI N NAN SRR R A

Further Suggestium: Mone

At the End of the wholc syllabus any remarks/ suggestions: None

Lk

£



{ourse Code: B ORD2T

Subject: Bim_‘hu mistiry

i Course l:jhjnrriws

Frogra m-’i-.'ilaﬁﬁ: Bachelor (Hessarch) in -
5 ear: Bosc 4™ S50 Semester: Bbe I
Biochemisiry/M.Sc. Biochemistry Year: BSc 4™ 5 ] ‘ Semester: Bsc. VITLM Se. 11

Course Title: Genele Engineering

| The course is designed 1o make the smdents understand (e voncepl and basic steps in gene cloning, o :]:".q'l.]ﬂl.l:"T

| them with varous veclors and envymes vsed in recombinant DNA technology, @
TfrhlmE_|__

| Course outcomes: Aflter completion of the course, a student will be able to;

' COL: Develop understanding about enzymes used in rONA technology and basics of cluning.

L'DI Learn about features of various types of vectors like plasmid vectors, phage vectors, hybrid vectars,
ﬂrlll'cml chromosmmes.

CO3: Intreduced with cDNA synthesis and chemical DNA synthesis,
| C04: Lenrm abowr sereening and selection of recombinants,

ranstotmation and sercening |

Credits:4 ] Core Compulsary

Maz. Marks: 25+75

Min. Passing Marlr.r. dl]

Total Mo, of Lectures-Tutorinls- Prm.lu:ul {in hours per week): L-T-T: 3—1 ]

it

Topics

MNo. af [.ectures

S

| Enzymes used in rDNA Technology: Outline of cloning procedure, Host
controlled restriction and modification: Restriclion endonucleases and cognate
methylases, Class I, Il & IIl restriction enzymes, Variants of Type [T
Restrietion enzyme, Resiriction digestion, Star activity, Restriction mapping,
Formation of chimeric DNA, Homopolymer tailing, Synthetic Linkes,
Adaptors and DNA ligase; Filling in and Trimming back; Significance of T4
DNA  pelymerase &Klenow Fragment, Alkaline phosphatase, Reverse
| ranzcriptaze in cloning Overview of the methods for intreduction of DN A into
{ hving cells: Chemical transformation, microprojectile  bombardment,
| electroporation and micToinjection.

12

n

| DNA synthesis: Purification of mRNAs; mRNA abundsnce; Synthesis of
| ¢cDNA: Various methods for first and second strand TINA synthesis; cDINA
| and Genomic library construction: Chemical synthesis of oligomucleotides by
Hmphmamjdiw and Photolithographic methods; Preparation of probe DNA
h}r radioactive and non-radipactive labeling methods: Mick translation, Fnd
| filling. Rawdom primer methods.

ITE

12

Plasmids: Plasmid classification on basis of phenotypic wraits: Relaxed and
| stringent control of copy number; Plasmid incompatibility; Plagmid host range,
Mobilizable plasmids and Triparental mating; Plasmid as cloning vector
(recombinant plasmids): Properties of ideal plasmid cloning vectors, pRR322,
| pUC& pGEM3Z scrics, Transcriptional end translational fusion vectors;

| Fusion protcins; Selectable markers; Reporter penes

| Phage a5 a cloning vector: Advantage of using phage lambda vector, Genome

| map of phage lambda, In vitro packaging. Inserfional and replacement vectors:
Cosmid vectors; M13 phage and ils role in single stranded DWA productios,

| W13 series of vectods; Phagemids; Yeast a5 cloning vector: Basic principles of

development of veasl vectars, Zpplasmid, YEP, YRP YCP, YIP; Arlificial

chromosomes: YACs, BACs and PACs

¥

Screening  and  selection  of recombinants:  Functional [gcu:ti_n;:)-
complementation {Blue-white screening, Red-white screening), Muetritional

12

complementation,  Gain  of  function,  Colony  bybsidization, Plague |

1z

12




hbricization, ';C.m:lrhnrn_h"aling and hybridizatien, Dot Rlot, Aoo El-nr.. Mus- |

hlatting, South-Weslern Bloting, Noeth-Western hlarmng, HAR T, HAT
Surpested Readings:

1. Smita Rastogi and Neclam Pathak (2000), Genetic Eng:neering, Oxford Universaty Press.

2. {ene Cloning and DNA Analvsis (2010) 6th ed., Brown, T_A, Wiley-Blackwell publishing (Oslerd,
Principles of Gene Manipulation and Genomics (2006] Tih ed., Primroge, 5. B, and Twyman, R. M.,
Blackwell pubhshing {Owsford, UR)

3. O0d & Primrase

4. Molecular Biotechnology: Principles and Applications of Revombinant DINA (20111 4th ed., Glick B.R.,
Pasternak, I.T. and Patten, 1., ASM Press (Washingon D),

5. Molccular Cloning: A laberatory mamaal (2014),4nd e, Michael B Green and J. SambrookCold spring
Harbor laharatory press (Gvol.), ISBM: 978-1-936113-42-2

Suggestive digital platforms web links

This course can be opted as an clective by the students of following subjects: M.Se Microblology,
Bivtechnology, Environmental Science, Chemistry, Botany, Zoology

Supgested Conlinuons Evaluaiion Methods:

Total Marks: 25

House ExaminationTest: 10 Marks

Written AssignmentPresentation'Project / Rescarch Orientation’ Term Papers/Seminar: 10 Marks
Class performance/Participation: 5 Marks

e —

Course prerequisites: To study this conurse, a siodent most have had
th:Bntmm'znnlug;n.rfcher@tr\rminth:mismﬂﬁicrnhiulnmr.fﬂiutgchuuhgy.l'c hemistry in B.S¢,

Suggested equivalent online courses:

srrzamEEm e L I T T PN TP R P PP L ErraserdsErssridiiisdaEELLaE

Further Suggestions: None
At the End of the whole syllabus any remarks! suggestions: None




ProgramfClass: Rachelor (Researgh] in

: : el Year: B S5c, 4/M.Sc, Semmester: ILSe VITLM Se
Biochemistry/M.Se. Biochemistey ear: B.Sc, 405, | Scmester: B.S5c VITLM 5 (1]

[ i Suhjeet: Hiochemis tr}:
Course Code: BL10803T Course Title: Enzymology and Clinical Binchemistry

Course Objectives: 3

The main objective of this vourse 15 10 leamn and undsrstand the fundamestals of physiology and

its agsociation with chincel biochermstry. Moreaver, they will also learn abuut 1IPR and Biosafety.

Course outon nies: B

After completion of the course, a stodent will be able to:

0]z Learn the basics compogition of body tloids.

CO2: Underatand the fundamentals of digeslive svstermn.

€03 Understand the fundamentals of Respiratory system and Neural & chemical regulation of respiration.

C04: Aid i uoderstanding of the basics aboulelinical and biochemical aspects of atheresclerosis, jaundice,

digbetes, hepatitis, glomerular nephnitis, gall stones, Addison's disease

| CO5: Understand alout 1IPR and Biosafety. -

Credits:4 | ) Core Compulsory

nax. Marks: 25+75 I Min. Passing Marks:40
Total Nn: of Lectures-Tutorials-Practical {in hours per week): L-T-P: 3-1-0

Lintit ‘Topics i Mo, of Lectures

Steady state ond equilibsium hypotheses of eneyme kinetics, Michaclis-Menten 17
amd Briggs-1Taldene equations, sipnificance of Michaelis-Menren parometers
1 i, Vmax, Km, Keat and Keat/Km:Mechanism and features of different types
of emyme inhibition:Breakdown  of  the  Michachs-Mecmicn
equation; Mechanism and kinstics of mulbtisubstrate reactions.

Emeyme  inductionrepression  and  covalent  modification; feed 12
backinhibition;importance  of  isozymes and zymopen in  enzyme
regulation;allosteric enzymes and their repulations:Hills coefficient and the
deter mitation of encyme-[igand binding/dissociation
constanl Ereymelmmobilzztion: Tmmobilization;  kinetics of  immobilized
sysicms

Dody Muids: Blood-functions, composition, Tl ﬁaa"gmupsj R factor, Plasma i1
prodeins, Biocd coagulation, clot formatiot and ceagulation, Unne and s
111 composition, Alterations under pathological conditions, role of kidney in acid-
base amd elecirolyie balance. Biochemistry of respiration, Muscle contraction,
cell motility, role of calmodulin

: Merve mmpulse  iransmission:  cxeitation-its conduction  and anaﬁ-ﬁc : 1
1¥ transmission by neural systems, neurotransmitters, venoms and nerve poisons.
Clinical and biochemical aspects of atherosclerosis, jaundice, diabetes, | 12

hepatitis, glomemlar nephritis, gall stones, Addison's disesse, Conn's |
syndrome, Cushing's syndrome, hypo & hyperthyroidism, Parkinson's disease
and Alzbeeimer's disense.
Sugpested Readings:

1. Texi-book of Biochemistry with clinical correlations by Thomas M. Deviin, 2nd Edition, J. Wiley and
Sons (1 98G).
Physiological chemistry by Tarper.
Textbouk of Medical Physiology by Goyton, A.C, H, Sanders Philodelphia, 1985,
Phy=iologicsl bagis of Modical practice, West 1R, Bear and Tavior,
Introduclion o Physiology by Davidsen H and Segal MLB. Academic [ress

Suggestive digital platforms web Hinks

¥

g 2 el




This course cun be opted ws an elective by the students of following subjects: MSc Microbiology,
Rivtechnolosy, Knvironmental Science, Chemistry, Hotany, Foology

f Suggested Continuous Evaluation Metlods:

Toval Marks: 25

House Exarmimation | est: 10 Marks

Written Assignment/ Presentation/Project / Research Orientation’ Term Papers/Seminar: 10 Marks
Class performance Participatinn: § Marks

Course 'p'l'el"l!l'll'.‘l‘ifiti!:';; To study this course, a student must have had

theBotany/Zoology/Chemistry/Blochemistry/Microbiology Biotechnology in B.Sc.
Suggested eguivalent online courses:

..............................................................................................................

Further Supgestions: None

At the End of the whole syllabus any remarks’ sugn:gmlm;': Mong



I-‘ru;_'hr.aln.'i_'l:am; Bachelor (Research] in ;
Biochemistry/M.Se. Biochemistry Year: B #4351 Scmester: B.Ae, VITTIM.Se 11

Subject: Biochomistry '

C ‘Title: Fandamentals of Environmental Science:
Course Cade: B11TOR04T : nuarse |itle ndamemals of Environmmenial Sciences

| Course Objectives:
The objectives of ihe course are (o develop the ability to solve the problems related to the environment, Lo
make them aware of varions eco-friendly techniques and modern technigues to solve varions eavironment-

related problems.

Course ooteomes:

After counpletion of this course, a student will he sbie to-

COL: Understard pollution and its impact on environment and health.
C02: Able to devise and suggest means for Lackling the problem of pollution and abatement.

| CO3 : Understand the generation of various toxicants and supgest means o safeguard health from irs effect.
| CO4: Get farniliorized with Xenobiotic toxicity, Bioaccumulation, bicremediation and toxicogenomics

Credits: 4 Elective
Max. Marks: 25+75 Min. Passing Marks: 40

Tatal No. of Lectures-Tuterials-Practical (in hours per week): L-T-P: 3-1-0

| Unit | Topics No. of Lectures
Adr pollution, Sound.thermal and radivactive pollution, harmful effects of UV- 12
Kays Ozone layer  depletion,Ozope bole, Acd Rain, CFCzand their
I gubstitutes. Glubal warming and its effect on flora and fauna, Water pollution:

types of water bodics and their peneral characteristics, chiel pollutant in
domestic, industrial and agricultural wastes, efTects of pollutants on flora and
fauna

Mature of agriculture and industrial wastes and by-products and their treatment 12
T und recycling Microbial degradation of pesticides, Ligmn, Dotergents, Dryes,
Pelral and petrolenm products, Use of microorganism in pollution eosatrol,
ways and means for abatement of environmental poliutien.

Principle of Biochemical toxicology; Propertics of Xenobiotics, Type of 12
chemical alteration, molecular mechanism of toxicology development, duse
I response rolationship, risk assessment of chemnicals; acute, short torm and
chronic  loxicily  studies, metabolic  disposition,  Cercinogenicity  and
mutegenicity studies.

Recyeling of organic waste: Major sources of recyclable materials including 12
agricullural waste. Key technology in recyeling of crop residues, human and
v aninal wastes. Compasting and vermicomposting; Production and application,
Role of microbes in composting and biogas production. Mumacipal solid waste
treatiment and managemnent.

Kenohiotic toxicity’ genotoxicity, Mode of action of pesticides, fungicides and 12
insecticides;  Muotation  detection hy  Ames  test, microsomal  assay.
v Bivacoumulation and bioremediation, Biosensors, TWNA probes and their
environmental applications, Toxicogenomics.

Suggested Readings:
L. Environmental biotechnology (Industrial pollution Management). Jogdand SN, Himalaya pab, house.
2. Wasiz water treatment — Rao ML, and A K Datta
3. Industrial pollution Control, Vol 1, E. Joe, Middle Brooks,
4. The reatment of industrial wastes, 2nd Fd Edmmund 1. Besselisvere and Max Sclrvartz,
F Waler and water pollution hand book, Vol 1, Leonerd 1., (iaccia
6. EcEldowney 5, Hardrmun DI, Waile DI, Waite 8. {1993). Pallution; Feology and Biotreatment Longman

Seientific Technical.




Grant WD, Long PL. {'1 2813 Evverenraenzal Micrabiology. Blackie ﬂlu:;g.rl;.;.- and Londen
Paul EA, Clark FF Soil Mictobinlogy and Hinchermistry, Academnic Press, Son Diggo.

WO 0D =d
St} f

Methane ™irrogen oxides and Halomethanes, ASM, Washinglon DO,
Suppestive dizital placforms web links

This course can be opred as an elective by the students of following subjecis: M.Sc Microbiology,
Bintechnolopy, Environmental Science, Chemistry, Botany, Zoology

Rogers JE and Wroioman WH (19491 Ahicrobial production and consurmplion and grocen huouse gases:

'é'n.g.gesrﬂj Caontinuons Evaluation Methods:

Tl Marks: 25

THowse ExamnationTesl: 10 Marks

Written AssignmentPresentation/Project ! Research Orientation’ Term Papers/Seminar: 10 Marks
Clags performance/Participation: 5 Marks

Course prevequisites: To study this course, a student mnst have had
| theBotany/Zoology/Chemistry/Biocheinistry/Microbiology/Biotec hnology/Chemistry in B.Sc.

Sugpested equivalent online conrses:

.............................................................................................. A RS R A

Further Suggestions: None
At the End of the whole syllabus any remarks! sugpestions: Mone




Year: BSe, 4B Ee 1 Semester: B.Se, VIIIAL.Se. 11

Frogram/Clpss: Bachelor |Rn=seuru:hj in
Hiochemistry/M.5c. Bioche misiry

Subject: Bioghomisiry

Course Code: B110505P Course Title: Biochermistry Lab., 11

| Course Objectives:

| The lab is designed to train the students in basic echnigues of Analytical Biochemisiry like
chromalography, electrophoresis, determination of isoclectric point of protein, and protein separation,

Clonrse omtcomes:

Afier completion of the cowrse, a student will be able Lo

COM - Get practical knowledge of Preparation of buffers and mezsurement of pH,
0 Learn variows chromatography technigques.

C03: Know to perform electrophosesis.

COd: Acqguire the skill to performenzyme assay.

Credits:4 o Core Compulsory
Blnx. Marks: 1%4-7"'- Min, Passing Marks:40

— i

Total Wo. of Lectures-Tmtorials-Fractical (in hours per week): L-T-F: 0-0-4

Unit Topicy Nao. of Lectures
Titration of weak acid using a pH meter, preparation of buffers. 0
Vexification of Beer-Lambert's law and determination of absorption
coefficients.
3. Paper Chromatography-Separation of amino acids and carbohydrates
in @ rmxlure.
Thin Layer chromatography of faity acuds,
Columm Chromatography-Separation of mixtmre of proteins aml salt
using Sephadex colomn
Electrophoresis.
(el electrophaoresis of serum proteins,
SDS-PAGE of proteins.
Aszay of comvme activity.
lﬂ Isolation and purification of ureaze.
L1. Time course of snzymatic reaction.
|2, Influcnce of substrate concentration of the rate of eneymalic reaction.
1A, Effect of pH and temp. on the rate of cogyme reaction. Inhibition of
COZyIne aciiviey.
Suggested Readings:
1. Eeith Wilson, Iohn Walker, John Walleer, John M. Walker “Principles and Technigues of Practical
Biochermi gt
Chirikjian “Bictechnology Theory & Technigues™
Joseph Sambrook, David W. Russel, Joe Sambrook “Muolecular Cloning: A Tahoratony damal”
William M, 0’'Leary Robert, Dony Wu “Practical Handbook of Microbiology”
Pringiples of Biochemistry- Albert L. Lehninger CBS Publishers StDistributors
Texbook of Hiochemistry with Clinical Correlations (2001) 7th ed., Devlin, T, Tolin Wiley & Sons,
Ine. (Mew York), ISEN-978-0-470-28173-4.
7. An Introduction o Practical Biechemismy, David T. Phummer (2006) Tata MeGraw Hill Edueation, 3rd
edition
K. Sadasmvam "Biochemical Methods
Sugeestive digital platforms web links 1

Pt —
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This course can be opled s an elective by the students of [nllowing subjeets: M.5c Microbinlogy,
Bivtechnolopy, Environmental Science, Chemistry, Hotany, Foology

::iuggi:ﬁh:d Coniinueuvs E\':lt.l.'auﬁml Methods:

Total Marks: 25

House Examnation Test: 10 Mocks

Written Assipnment/PresentationTroject / Rescarch Orientations Verm Papers/Seminar: 10 Marks
Class performance/Participation: 5 Marks

Course prerequisites: 'i'c; study this course, a student must have had
theBotany/Zoolegy/Chemistry Biochemistry/Microhiology/Diolechnology/Chemistry in B.Se.

Suprested equivalent online courses:

T L R T T T e e e R R R e L R R L LR Rt bl el

¢
| Further Supmestions: Nane

Al the End of the whole syllabus any remarks’ suggestions: None



ProgramyClass: Rachelor (Research) in

Biochemistry/M.Se, Biochenistry Yoear: B.5e M. 5c. 2 Remester: Bose. 1IN 5. 1T

| Subjoct: Him:h:mis.tr:v
Covrse Code:; BGLI0SGIT

Conrze Title: Fssentials of Microbiology

Course Objectives:

The vhjective of the course 15 learming and understanding the fundamentals of Microbiology like
umportant characteristics and biology of bacleria, funpi, mycoplasma, viruses ete. Moreover, this
course 15 designed 1o leern basic knowledge of fermentation process.
| Course putcomes:

| After completion of the course, a student will be able to:

C0 Understand the hasics of microbinlagy like Charactenization andclassification of micrnorganisms,
cultivation, nutriion, phvaiologyand growth of mcrobial eclls, Genetic recarnbiation in bacteria

| CO2 Leam and understand the basics of mycology, virology and production of mutants and their
characterization.

C0O3 Undersind abmet Bactenal toxins, and mode of action ofbacterial pratein texing. Hest Microbe Interachons.
| T Learn shont hasics of Industrial Fermentation

Credits:d Core Compulsory
I Max. Marks: 35+T5 DMin. Passing Marks:40
| Total No. of Lectures-Tutorials-Practical {in hours per weebk): L-T-F: 3-1-0
Tail Topics o __ ) Wo. nFT.eciun;s |
- Prokaryoles: Bacteria: Morphology and  strueture of bacterial cell; Staining 13 il

procedures; Criteria used in classdication; Bacterial taxomommy: Phenetic and
phylogenctic classification; Mumerical taxononty; Gencral charactenstics of
major proups of bacteria. Bacterial Growth and Nutrition: General outritional
I requirements; Culture media; Types of bactenal cullures; Measorement of
bacterial growth; Cootrol of microorganism by physical and chemical |
| methods Gene  ansfer in Dbacteria: Conjugation, Transformation and
| Trapgduction, Archeebacteria: Archuens a5 a separate kneope; Differences from

cuhacteria,

| BEukaryolic  Microorganisms:  Skructure  of  funeus:  yeast and  mold 12

| Fundamentals of control of microbial growth, conrol by physical and
I | chemizal agents. Production of mutants by chemical and physical agents and
their characterizations

Wimses: (encral characteristics of  wnons; Classification;  ; Isolation, 12
cultivation and assay methods; One-sicp prowth curve of bacteriophages;
Lysogeny and Iylic cyele; Satellite and defective virases; Viral interfesence;
Common viral infections. Viuseids Vicoids, Diseazes cauzed in plants.
Prions: Characteristics; Prion diseases; Hypotheses regarding nature and
pathopencsis of prions,

Microorganisms and Diseases General concepls: Normal liman  microbiota; 13
v Upportumstic microorganisms;  Koech's postulates;  Rrver's  postulates;
Classification of discases; Modes of transmission of diseases; Stages in
progress of a disease.

Baeterial toxing — Exotoxing, endotoxins, enterotoxing their swucture and 13
made of action, Antimicrabial agents, supha drops, Pendcilling  and
Cephalosparing, antibiotics, resistance to antibiotics.

Media for Industrial Fermentation: Substrates for bioconversion processes,
prepacation, sterilization, design, Large scale production and eommercizl
applicativng of eneymmes: proleases and amylases.




| = = e

Surpested Headings:
. Peleear M) Ir; Chan ECS and Kreig MR Micromology; Sth Edition; Tata MoGraw Hill,
1993,

2. Meloy SR: Cronan JE Ir.: and Freifelder 13 Microbial Genetics: Tones Baetlett [
Publishers; Sudbury; Massachusetts; 2(Wé6 '

3. Crueger and A Crueper; (English Ed.; TDW Brock); Biotechnology: A textbook of

4. [ndusiial Microbiclogy, Sinaeur Associates; | 960,

5. G Reed; Prescott and Dunn's; Industrial Microbiology; 4th Edition, CBS Publishers; 1987.M.T,

Madigan and 1. M. Martinko; Biology of Microosganisms; 11th Edition; Pearson
Prentoe ITall; USA; 20060
Suggestive digital p]atfnrnu web links

This course can he opied as an elective by the students of fn-l:luwmg subjects: M.5¢ Microbiology,
Hlulﬂ:hnnlnﬂ., Environ mznl&l Science, Chemistry, Botany, Foology

Sugpested Continuous Evaluation Methods:

Total Marks; 25
House ExaminationTest: 1 Marks
Writtcn Assignment/Presentation/Project / Research Orientationd Term Papers/Semimar: 10 Marks

| Class performance/Participation: 5 Marks
Course prerequisites: To study this course, a student must have had
theBotany/Zoology/Chemistry/Biochemistry/Microbiology/Biotechnology/Chemisiry in B.Sc. |
Sugpested equivalent online conrses:

EE RIS EEEEES R LA RN AN RN R PP AR E A R SR A I SR NI RN TETSAFTI IR PRI SRS

Further Sopgestions: None
Al the End of the whole syllabus any remarks! suggestions: - None




I m.-'-(:i 5 Bache! He chii . .
g o sz Uachelog Jesearcliyin Year: B.5c 570,52 Semester: BoSc. IXN Se. 1T

Rinchemistry™_%c. Binchemistry

Subject: Hinchemistry :
Course Code: B110902T Course Tirle: Fundamentals of lmmunology

Course (dhjectives:
The chjective of the course is o apprise the smdents about components associated with immune system and |
milecular mechanism of their working, The course alse deals wirh implications of derepulation of basic regulatory
networks that lad o mroune svstem relaled disorders. The students will be able to describe the roles of the
Immune systein in both maintaining health and contributing 1w disease.

Course outcomes:

After complelion of the course, o student will be able to:

U001 Learn the fundamental principles of immune response including malecular, biochemical and ectiular basis
ol immune homeostasis,

L0O2 Aid in understanding various aspects of immunological response and how its tnggered and regulated.

CO3 Understand the rationale behind vurious sssays wsed in immune diagnosis of diseases and will be able o
transfer knowledge of immunology W clinical perspective.

CO4 Develop understanding of principles of Graft rejection, Auto immunity and Antibody based therapy.

COS Develop the capacity for problem-solving about immune responsiveness, knowledge of pathogenesis of
discases and designing of immunolopy based interventions fur eifective treatment.

Credits:4 Core En:_umE'n_Im_r_:,-
Maz. Marks: 25+75 Min, Passing Marks:40

'f_utal M, n{ I.J:ity res- lutorials-Fractical {in hours per week): L-T-1" 3-1-0

Unit Topics No. of Lectures
Introduction of cells and organs of immunity; hasic concepl of innate and 12
I acquired  imrounity, host  gpectalizalion,  granulocyles  {neutrophils, |

epzinophils, basophilz) and their functions, Antigens, immunogens and
heprane, struetre and classification of antibody, isotvpe, allatype, idiotypes.
Cuomparison of receptors on T&B lymphocytes, CD Markers, Concept of 12
Histocompatibilitv:  Major Histocompatibility Complex  (MHC)LMHC
resiriction for CDdq & CDE subset of T cells, Role of MHC complex and
tramsplaniation, Generation of diversily in immune response; clonal selsclion
theory, the pene encoding antipen specific receplors on T&B Iymphocytes
immunoglobin genes, Activation of T&B hmphocytes immunoglobin
gencs, Activation of T&B cclls by antigen, Antigen proccssimg and
presemntation

IT

The complement system; biological role of complement svaterm, components 13
of classical and alternative pathways, mechanism of NE cell mediated
cytolonicity, Inflamomation, Tt phyvsiological basis and relevance, General
properties of cyvtokines and interferons and ther applications

m

Adlerpy end hypersensilivily, autoimmunily, autoimmune dizesses, Vaccines: 12
¥ preparation and delivery system, immune adjevants, Raising of anfiscra and
monocional antibodics

Memsurement of antigen and antibody ioteraclion: direct binding assaw, 12

arplutination and precipifation réachion in pels; immune clectrophoresis,

‘_r




immancprecipitation, R1A & ELISA, Biotin-awvidin kaged 1111r‘.1ulmnssﬂ
roman ol lseresscnee AEgAY IFATY; '-I::.‘I'|'|'|:!1'||;||'|1'§r|3|{'_|'||;‘:l‘i|.$ll ¥, I:l1IrL'I'I1'II:1.|_'IHTil'|g.

1. ﬂuggesmd Headings:

3 Euby Immunology (2007 ath ed., Kindi, T.L., Guldsby, B.A 010d Osbeane, DA W Frecnen and
Cumpany {MNew Y ork)

i William, E. Faul (1989) Fundamental lmmunelogy, 2nd Edibon Keven Press, Mew Yook,

a  Wilham, B ¢ lark (1941) the Experimental Foundations of Modern Immunology (4th Edition ) John
Wiley and Sons, Mew York.

5 Basic Immunology, AK. Abbas snd 4 H. Lichtman, Saunders W E. Company

6 Fundumentuals of Immunology, W, Paul, Lippincott Williames and Wilking

7. Tmmunolngy, W.I.. Andersom, Fence Creek Publizhing (Blackwel])

Suogeestive digital platforms weh links

This course can be opted as an elective by the students of following subjects: M.5e¢, Micrabinlogy,
Biotechnolooy, Environmental Sclence, hemistry, Botany, Foology

j Swpoested Continuous Evaluation Methods:
Total Marls: 235
House Examination/Test: 10 Marks
Writlen Assignment/Presentation/Project / Research Orientation’ Term Papers/Seminar: 10 Marks

Class performanceParticipation: 5 Marks

Coorse prerequisites: To siudy this course, 2 student must ave had
theBotany/Zoology/Chemistry/Bivehemistry/Microbiology/Biotechnology/Chemistry in B.Sc.

—E

Sugpested equivalent online eonrees:

O S N R T TR E T T T L R TR L TR TR I P T TR T TR R I RPN PR PP R P R PR RY T

Farther Suggestions: None

At the End of the whaole syllabus sny remarks! suggestions: Mone .
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Fropram/Class: Bachelor |Research) in

2 : L Yoear: Hose, 5/hac 2 Semester: B.Sc. 1X0OMWLSe. (10T
Biochemistry™.5¢. Biochemistry ‘ ! 3

Subject: Biochomistry
Course Code: BLOSEAT Course Title: Protein Biochemusiry, IPE & Bunsalsy
Comrse Objectlives:

The ohjective of this coutae is to understand the importance of enrymes, their classification, and propotics, 1o
understand the mechamsm of coryme action, their kinetics and types of ensvme mhiitions, and o knew shou
| the advantages of immaobihzation of enzymes, methods of immobilization.

Course outeo mes:

After completion of this course, a smdent will be abls to:

01 Acquire the knowledpe of characieristics and imponance of different levels of protein sirociure.

C02: Leamn ahout protein folding

C03: Acouire the knowledpe of eneymes their properties and classification, Mechaniam of action, Michaclis-
Mlenten ritial rate equation, methods for the determination of Km and Yimax,

09 Learo different imobilization techoigues and Lodustrial aod clinical scope of enzvines.

Credits:4 Core Compulsory

Max. Marks: 25+75 Min. Passing Morks:40

.’-_ml No. of Lectures=T ulorials-Practical {in hours per week): L=T=P: 3=1-0

1T mit Topics Mo of Lectores
The mative state of proteins; dematuration aod imactivation of proteins; 12
characteristics and importance of different levels of protein structurs; protein
1 evolution: assernbly of fibrous prodeins: the concept and inportance of domain
Ftructoure in proteins.
Measurement of stability of (he native state, e role of short, medivm, and 1z

long- ranpe interactions i protein folding; mechanism of protein folding; the
thermodyvnamics and kinetics of prolein folding; determinamts of prodein

n foldimg with special reference to the roles of molemular chaperones, sigmal
peplides and the environment in the prodein folding; the problesn of inclusion
body fermation and recovery of active proteins, Intein, Intein Splicing
The living state and rele of enzymes in its substance; chemical catalysis; 12
| peneral  acid-base. covalent and intramnlecular catalysis;,  detection  of

imlermedistes in enzymatic reactions; teatures and mechanism of action of
Iysweyme, chymotrypsin and carboaypeplidase A

TFER: Introduction w miellectual property cights; Intellectual property Laws; 17
sigmificance of [PR. Formes of [PE like patent, design copyright and wadema k.
Requircement of a patentable novelty; I[ssues related to IPR protection of
v soltware and database; PR protcction of life forms, Olaining patent;
Invenrion step and prior art and srate of art procedure; Detailed information on
 patenting biologival products and biodiversity. trade related aspecis of
| Intellectial Property Rights and Hodapest treaty

Biosafcty: Histoncal Hackgroomd; Introeduction 1o Biological Safety Cabinats; 12
Primary Contamment for Biohazards; Biosalety Levels; Biosalety goidelines
- CGiovernment of [ndia; Definition of GMOs; Roles of Institutional Biosafety
: Committes, RCGM, GEAC cte, for GMO applications in food and agriculture;
¥ Environmental release of GMOs; Risk Analysis; Risk Assesament; Risk
management aml comominication. Biocthics: Introduction, noccssity and
hmitation; Ethical coaflicls in Bisechnology; Differcnt paradigms  of
biocthics,

Suppested H‘.EEI:“I.'IE!; o
I. Lehninger, AL “Principles of Biochemistry™.




* Lubert Stryer "Riochamsory™
o Woet &WVeet "Biochemismy”
s Alan Fersht “Engyme Struclure and Maechanism™
[ 5 Dawd 5 Sigman, Paol 5. 5ipman “The Ensymes: Mechanisms of Catalysis™,

i Urewor Palmer and Philip Bonner 2008 Emeymes Biochconistiy, Biotechnology, Climeal Chenistry, 2 nd

edn EWP

7. {erhartz W 2003 Enzymes in Industry Production and Applications, Wiley VCH

g Wilson, K and Walker, J. {ads 2000 Principles and Techrigques of

5 Practical Biochenustry, Sth edn Cambridge University Press Palmer “Engyimes™

o [hxon & Wehb “Enzymes

11 Shuler “Rioprocess Engineering™

Suggestive digital platforms web links

This enurse can be apted as an elective by the students of fellowing subjects: M.5c. Microbiology,
Biotechnology, Environmental Science, Chemistry, Botany, Zoolegy

Suggested Continuous internal Evaluation Methods:
Total Marks: 25
House ExarmnationTest: 10 Marks
Written Assignment/Presentation/Project / Research Orientation’ Term Papers/Seminar: 10 Marks

Class performanceTarticipation: 5 Marks

Exicrnal t-nra'lua'llm:: 75 Marks

Course prerequisites: To study this course, a student must have had
_theBotany/Zoology/Chemistry/Biochemistry/Microbiology/Biotechnology/Chemistry in B.Sc.

Sugzested eqoivalent anline courses:

- - demrrraEEET # e L L L L T T R e E T L R L]

Further Suggestions: None

At the End of the whole syllabus any remarks/ suggestions: None

P



Year: BoSe. 30 5. 2 | Hemester: BLSe. TNMLSe, 0T1

Propram/ciass: Bachelor ([Lesearch) in
Binchemist v Mose, Biochemistry

Subject: Biochemistry

Course Code: BI10904T Course Title; I!-'-:fediua] Biocharmsty
Cuu_nr.: Ohbjectives: - .
The ohjective of this course s o learn and understand the basic concepts of different types of microbial Jiseases |
and theil trentment stratepies, patholopy and medico-legal aspects.

Course owicomes:

CO1. The student will he able to understand about variows types of discise causing micreorganisms,
mrphology and their important charactenisocs,

CO2. The srudents will acquaint with medical virology inchuding adenoviruses, poxt viruses, Retrovirusces and
other. They will alsa g=t knowledpe of pathogenic fung and various types of myooses,

Z03. The student will learn about blood formaton, difforent types of ancinua, leukemia, brain timors, and stem
cells. The smdent will also understand ahout pathology of several disenses like miberculosis, vellow fever,
Tapancse encephalitis and AIDS.

CO4. The student will leamn about different types of therapeatic measures like chematherapy, radiotherapy, gene
therapy. They will also learn about antibiotics and basic principles for the use of antibiotics.

CO5. The student will lcarn and understand about medico-legal aspects as well as ethical issees to clinical trials,
the night to information and role of ethical commitiee. e s

Credits:4 ' Care Canpuliory
Max. Marks: 1575 M_i_u. _Pnsﬂug DMarks:40
Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 3-1-0

Unit Toples No. of Lectures

Defintion of Zocnoscs: Clasaifications of pathogenic microbes, Leptospina, 12
Brucella, Bacilhes anthracis, Medical Farssitology Amebinsis, Malarta,
I Trichomoniasis, Medical Bacteriology: Staphviecoccus, Dnlerococoiis,
Peneumucocous, Mycobactenum, and ¥ibrio.

Medical WVirmology and Diochemmstry:  Adenoviruses, Pox  viruses, 17
I Hepadnaviruses, Retrovireses, Coronavirus Medical Mycology: Fungi, Yeast,
Pathogenic fungi, Mycoses.

Blood formotion, Anemia: DBlood lﬁssaum:u;. 'M:gﬂlc:hisi:.:ic ANEME, 17
Lenkemia, Stemn cells: stean cell or Bone matrow transplanl, Biochemisioy of
m disenses: Japanese Encephalitis, Denpue, Acquired Tmmune Deficiency
Svndrome (ALDE]),
B Therapies; Introduction to chemotherapy and radiotherspy, Human Gene iz

3 Therapy.  Antibiotics: Classification of Antibiotics, Combinations of
I¥ Antibiotics, Doses of Antibiotics, Side Effects of Antibiotics, General
Principles for use of Antibiotics. ’

Medico-legal aspects: Social penetic discrimination: isurance  and 12
employinent, man cloning, fosticide, sex deterrmination, Ethieal: somatic
v arid germ line gene theropy, climicel thals, the nght to mformation, cthics
comnuttes function,
Suggeated Readings:

1. Ananlhanarayanan B and Panicker C . Textbonk of Microbiology. Orient Longman,

| & Een 5 Rosenthal, Patrick B Muray, and Michael A.Pfaller. Medical Mictobiology 7th Edition, Elsevier
3. Karen C.Carroll, Gen.Brooks, Stephen Morse, and Janct Hutel Jawetz, Mcohinck, &Adeiberg®s Medical
Microbialogy, 1 ang David 5. Sigman, Panl 5. Signmn "The Enzymes: Mechanisms of Catalysis™

Suggestive digital platforms web Tinks




This course can be apted a5 an elective by the students of following subjeces: M 5c. Microbiolngy.
Bivtechnology, Envirenmental Scienee, Chemistry, Botany, Zoology

Sug:eﬁﬁl Continuous internzl Evaluation Methods:

Total Marks: 23

House ExamimatonTest: 10 Marks

Written AssignimentPresentation’Project ¢ Research Orientation’ Term Papers/Seminar: 10 Marks
Class performanceTarticipation: 5 Marks
e Exteroal evoluation: 75 Marks
Course prerequisites: To study this course, 8 siudent must have had
theBotany/Zoology/Chemistry/Biochemistry/Microbiology/Biotechnology/Chemistry in B.Sc.

Suggested equivalent online courses:

Further Suggestions: Mone
At the End of the whole syllabus any remarks® suggestions: None




ProgramiClas:z: Bachelor (Rescarch) in
Biochemis ey M.Se, Biochemistry

Year: B.&e, 5050 2 Semester: Bose [XOMLEe, 111

. Subject: Riechemistry

Course Code: B LORGSF | Course Tifle: Biochemisiey Lah. 1]
Conrse Objectives:

The lah is designed to wain the studeans in basie and some advanced techniques of microbiology and

immunaology. Tt also deals with moleenlar biology techniques of isclation and purification of bacterial plasmid
und chremosomal DNA and their application in cloning.

Course uuleo mes:

After completion of this course, o student will be able Lo:
CON: Practically earn aboutl prepuration of culture medss, broth and slants, steining of bacteria and
datermination af growth curne
C0Z2: Practically learn and understand the antigen-antibody interaction by Double ImmunudiMosion method,
Ouchterlony’s Method, Inununcelsctrophoresis, Western Bloting end ELIS A,
COd: Practically learn to isolate plasmid DNA and genomic DNA from E. coli and will leumn to perform
Agaroe gel electrophoresis of TN A
CO3: The course will aid to learn Restriction digestion of DI A and its application in cloning 2rd o perform
PCR

Credits:4 | Core Compulsory

Max. Marks: 25+75 I Mln. P‘M:mg M arks:di

Total No. of Lectures-Tutorials-FPractical (in hours per week): L-T-T': 3-1-0

Unit Taopics Mo, of Lectures

Prepuration of Culture meda. &0
Preparalion of broth and slants.

Sterilization of colture media by autnclave merhod.

Izolation and propagation of bacteria,

Staining of bacteria-Simple staining. differential staining, staining
of spores and capsules.

Determination of growth curve of bacteria,

Biochemical tests and motility for the identifcation of bacterio.
Precipitin reaction by double immunodiffusion and  radial
l immundiffusion (Ouwshlerlony)

. DNetection of antibodics or antigen by BLISA.

1. Deetection of antigens by immuanoblotting rechniques.

11, Experiments on restriction digestion, hgation and cloning.

2. Experiments on western blotling.

[ 13. Experiments on plasmid isolation.

i L4. Izolation of genomic DNA from bacteria, plant and arimal.

I

|

s ol

R

13, Amplification of DNA by PCR

Suﬁ%u’l:rj Readings:
Mn[mu'lat oning; A laboratory manual (2014),4n4d ed., Miclael B Green and T, SambrookCold
m,g Harhut laboratory press (3vaol. ),
2. llsn and Walker, J ..(eds 2000 Principles and Techniques of Practical Biochemistry, 5
thedn %:l.mhndge Ujmmsny Fress
3, MLT. Madigan, 1M, Mantinkof DAL Stahl, Brock Bioloey of Microorpenisme, [3th Ed., Pearson
Education Interoational. (2010)
4. 1O Cappuccino, and M. Sherman, Microbiology: A Lahoratory memual, 10th Ed. Benajamin/
Cumnings (2015}

_Eunsm’e digital platforms web links




This course can be opled as ao elective by the stwdents of following subjects: M.5c Microbislogy,
Bisdechoodopy, Environmental Science, Chemistry, Botany, Soolegy

Suggested Continuoos Evaluation Melhods:
Towal Marks: 25
Houwse ExanunationTest: 10 Marky
Written AssignmentPresentalion/Project ¢ Besearch Orientarion’ Term Fapers/Seminar: 10 Marks

Clags performance/Participation: 5 Marks

| Course prerequisites: To study this course, a student must have had
theBotany/ Zoology/Chemisiry/Blochemistry/Microbiology/Bintec hnology/C hemistry in B.5e.

Supgested equivalent online conrses:

................................ e e e R T P R RN R PR R DL TR N T 1

Further Suggestions: None

Al the End of the whole syllabus m:.-r'rmm'r]-m! suggestions; Mong



ot

Blochemistry/™M.Sc. Biochemistry Yoear: B.5c 5/M S 2 Semester: B.Se. XM S 1w

- -- -

Subject: Rinchemistry

. Course Code: B111001T Course Title: Plant Biot chnology and Tissue Culture
Course Ohjectives:
The objective is o study about the basic technique involve in plam tissue culture for producing novel
biybrids, eybrids. vims free plants and haploids aod alse provide uniderstanding that how transgenic plants
are produced for mproved crop guality and yields laving the foundation for other advanced courses like
plant breeding, crop protection and sustainable harvesting.

Course pulcomes:
C0.1 The students will learn about the basic techniques of planl tissue culture to produce novel
plants and hyvbrids, virus-free plants, cybrids and haploid plants and homozygous lines.
C0.2 The student will leamm and understand the basic principle of cryopreservation, biodegradable
plastics, therapeutic proteins, antibodies, edible vaceines and purification strategies.

C0.3  The student will learn about plant transformation technology, chloroplast transformation and
viral vectors and their applications.

C04 Sudent will learn about basics of application of plant transformation for productivity and
performance.

C0.5 They will be able to understand the Molecular marker, linkage analysis, QTL, marker assisted
selection, and and semi-arid plant biotechnology, green house technology.,

Credits: 4 Core Compulsory

Max. Marks: 25+75 _ Min. Passing Marks:40

Total No. of Lectures-Tuatorials-Practical (in hours per week): L-T-P: 3-1-0

Unit 'l‘ni:-ic:: No. of Lectures

Introduction to cell and tissue culture, tissue culture s 4 technique i?
to produce novel plants and hybrids, tissee culbhwe media
(composition and preparation), mitiation and maintenance of callus
and suspension culture. Crganogenesis: somatic embryogenesis,
artificial sceds, Shoot-tip cultureand production of virus-free plants,
Embryo culture and embryo rescue, Protoplast isolation, culture and
fusion, symmetrc and asymmetric hybrids, cybrids, anther, pollen
and ovary culture for production of haploid plants.

Cryopreservation, slow growth and DNA banking for germplasm 17
conservalion, Plant sccondary metabolites, phenylpropanoid
I palhway, shikimate pathway, alkaloids, biodegradable plastics,
therapeutic proteins, antibodies, edible vaccines, purification
sirategies. _
Plant rransformation {echnology: Basis of fumor formation, featres 12
of Ti and Ri plasmids, mechanisms of DNA transfer, tole of
vimlence penes, use of Ti and Ri as Vectors, binary vectors,
Methods ol nuclear transformation: Pamicle bombardment,
clectroporation, microinjection, transtormation of monoecots. Viral
vectors and their applications, Chloroplast transformation,

111

Apphication of plant  transformation  for  productivily  and 12
IV performance: With reference to engineered resislance to herbicides
{phosphmatrnicin, glyphosphate, sulphonylurea, atrazine}, insect (Bt




EEnes), Virus resistance, coal protein mediated, nu |'.|I:|:_1El-.|.'|',!l'~.l|:3 gCnE,
disense resistance, chitinases, 1-3 [i glucanase, RIFP, antifungal
profeins, thiomns, PR proteins, abiotic stress (salinity, drought),
| post-harvest Insscs, long shelf life of friits and flowers. = mape o

Molecular marker-aided breeding: RFI P RAPD, AFLP, STS, SSR, 12
v SCAR, SSCP markers, linkage analysis, marker assisted selection.
| plant biotechnology, green house 1echrml-;:ugg,

5 Eugg&uad Headings:

= H. 5 Chawla “Plart Biotechnology: A Practical Approach™

« Bhojwani and Razdan “Planl Tissue Culture™

» Richard A. Dixon Robert A. Gonzales “Flant Cell Culture: A Practical Approach™

o Adrian Slater, Nigel W. Scott, Mark R. Fowler “Plant Biotechnology: The Genetic
Manipulation of Plants™

« S H. Mantell, JA. Matthews, R.A. McKee “Principles of Plant Biotechnology: An Introduction
to Genetic Engineering in Plants™

»  Angela Stafford Graharm Warren “Plant Cell and Tissue Culture (Biotechnalogy Series)”

« 0ld & Primrosc “Principles of Gene Manipulation™

« Brown TA “Gene cloning: An Introduction™

This course can be opled as an elective by the students of following subjects: M.Sc. Microbiology,
Biotechnology, Environmental Science, Chemistry, Botany, Zoology _

Suggested Internal Continuous Evaluation Methods:
Tolal Marks: 25
House Examination/Tesl; 10 Marks
Written Assignment/Presontation/Project / Research Orientation/ Term Papers/Seminar: 10 Marks

Clags performance/Participation: 5 Marks

External Evaluation:75 Marks

Course pr:requisitcs: Tao study this course, a student must have had the
Botany/Zoology/Chemistry/Biochemistry/Microbiology/Biotechnology/Chemistry in B.Sc,

Suggested equivalent online courses:

NN NS NN EEEEEEEENAFTEFER A [T TR R AN RN R LA LR R R R Ll LRl LRt b Lt bl

Further Suggestions: None

At the End of the whole syllabus any remarks/ suggestions: None



Program/Class: Bachelor (Research in
Biochemisiry' M, 5S¢ Biochemistry

Year: B.Sc. 5/ Sc. 2 Semester: BoSe, NOMVLOS TV

Subject: Biochemisiry

Course Code: E111002T Course Title: Fundamentals of Cancer Biology

Course Objectives:
To enable the siudents to understand « Basic biology of cancer » Impact of antibodies agains! cancer in
the human body leading 10 more effective realments » Enhanced immunolegybased detection methods
and imaging techniques * Development of cell based and cytokine based immunotherapy against cancer
Course outeomes: The course woull facilitate the students

C.l  To appreciate the role of immune system In cancer.

C(3.2 To desenbe self - tolerance machinery and immune surveillance.

CO0.3 Tounderstand the cancer microenvironment and its influence on immune cells.

COd4  To have awarensess on medical applications of cytokines and immmne cells AEAISL CARGEr.

. Credits: 4 Core Compulsory

Max. Marks: 25+75

'— —_—
Min. Passing Marks:40

Total MNo. of Lectures-Tutorials-Practical (in hours per week): L-T-F: 3-1-0

Unit Topics MNao. ;:-f_[m:mm .
Fundamentals of cancer biology: Regulation of cell cycle, mutations 12
that cause changes in signal molecules, cffccts on receptor, signal
I switches, lumour suppressor genes, modulation of cell cycle in

cancer, different forms of cancers, diet and cancer. Cancer screcning
and carly detection, Detection using biochemical assays, tumor
markers, molecular tools for carly diegnosis of cancer.

Principles of carcinogencsis: Theory of carcinogenesis, Chemical 12
T carcinopenesis, nwtabolism of carcinogencsis, principles of
physical carcinogenesis, x-ray radiation-mechanisms of radiation
carcinogenssis. - _ u
Principles of molecular cell biology of cancer: Signal targets and 12
cancer, activation of kinases; Oncogenes, identification of
m oncogencs, rctroviruscs and oncogenes, detection of oncogenes.
Oncopenes/proto oncogene activity, Growth factors related to
transformation. Telomerases.

Principles of cancer metastasis: Clinical significances of invasion, 12
v heterogeneity of metastatic  phenotype, metastatic  cascade,
basement membrane disraption, three step theory of mvasion,
proteinases and umour gell invasion,

New molecules for cancer therapy: Different forms of therapy, 12
v chemotherapy, radiation therapy, detection of cancers, prediction of
agpressivencss of canccr, advances in cancer detection. Use of
signal targets towards therapy of cancer; (iene therapy.

suggested Readings:
1. Weinberg, R.A. “The Biology of Cancer” Garland Science, 2007

2. McDonald, F etal., * Molecular Biology of Cancer” [Ind Edition. Taylor & Francis, 2004




I 3 King, Roger I.B, "Cancer Biology" Addison Wesley Longman, 1996 2, Ruddon,
Raymond W. " Cancer Biology™ Trd Edition . Oxford University Press, 1995,

' 4. Lauren Peeoring, “Molecular Biology ot cancer: Mechanisms, Targets, and Terapeutics,”

- Ontford Universily Press. 3rd edition, 2012

| 5. Owen, ] A_, PunL, J_ & Stranford, 5. A {2013). Kuby immunology . seventh Ldition,

| New York: WH Freeman.

| 6.Robert A Weinberg, *The Biology of Cancer,” Garland Science; 1 Cdr Edition, 2010

This course can be ppted as an elective by the students of following subjects: M. Sc. Microbiclogy,
Biolechnology, Environmental Scicnee, Chemisiry, Botany, Zoology

- Suggested Internal Continuous Evaluation Methods:
Total Marks: 25

House ExaminationTest: 10 Marks
Written Assignment/PresentationProject / Besearch Onientation’ Term Papera/Seminar: 10 hMarks
Class performance/Participation: 5 Marks

External Evalnation:7s Marks

Course prereguisites: To sudy this course, a student must have had the
Rotany/Zoology/Chemistry/Biochemistry/Microbiology/Biotechnology/Chemistry in B.Sc.

Suggested equivalent online courses:

PrEBdddbbadani o nnnaibnmand L T L T L FEFALLEEEERE FELEEEREEEEE R LR

Further Suggestions: None

At the End of the whole syllabus any remarks/ suggestions: None



: Program'Class: Bachelor (Research) in
HEioehe mistry™1.5c. Bivchemistry

Course L;:Idf I:Il-l THI3T

Slibj?l;l.‘i.i_n.iu{!hl'm'lﬁl'r}r

Year: B.S5c. 5/ML 5e, 2 Semester: Base, XM S5, 1Y

Course Title: Bio-informatics and Biostatistics

Course Objectives:

The chjective is 1o sludy about the immuonity, structare and finction of unaee cells and organs,
hypersensitivity, complement system, autoimmune disorders, vaccimation and cell mediated cytotoxicity
lawving the foundation for other advanced eourses like medical biotechnelogy, medical microbiolosy and

medical biochemistry.

Course onteomes:

il

0.1

C0.3

CO.4

CO.5

The students wall understand the concept of mmmunity, primary and secondary imnmne

responge and antigens and super anligens,

The student will learn and understand about the mmune cells and organs, structure and

nction of various immunoglotalins

The gtudent will leamm and understand the principle of antigen antibody interaction and

mechanism ol immune cell cytoloxicily.

The Stadents will understand type, structure and function of major histocompatibilily

complex, complement system, hypersensitivity and cytokines.

They will be ablc to understand the basic concepts of vaccination and different types of

vaccines, autoimnmne disorders, Immunatechnology and hybridoma technology.

Credits: 4 Core Compulsory

Max. M_ﬂ[ks: 25+75 Min. Passing N arks:40

Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 3-1-0

Unit

Topics No. of Lectures

Basic Bioinformatics: Basics of nerworking, Introduction to
Internet, Introduction of Genemics: Information flow in biology,
Experimental approach to genome sequence data. Genome
10 [Ormal Ion TeE0urces.,

12

11

Computational Genomics: Biological data analysiz and application,
MNucleic acid Protein Data Banks- Genbank, EMBL, SWISSPROT,
NCBI model Information retrieval system- Entrez and Pubmed etc,
File format, Annotation, FSTs Dalabases, Clustering, (ene
discovery, identification and functional classification.

Structural and Functional Proteomics: Small molecules databases,
Prolein  information resources and  secondary  databases,
Compulational  techniques in  structural  analysis, Structoral
comparison at secondary and tertiary levels, Computer aided dnug
designing.

n?'

Sequence alignment and Database Scarch: Introductory basis of
sequence alignment, DINA primary sequence analysis, I'air wise
sequence alignment- NEEDLEMAN and Wynsch, Smith Waterman
algorithm, BLAST and FASTA glgorithm, Mulisple sequence
alignmenl, Databagse gimilarity search tools- BLAST, FASTA,
CLUSTAL, TCOFFEE.

12

12




Measurement of central tendenciess  Mean, Median, Mode. 17
¥ Percentile, Standard deviation, t-test, f-test, Comelabion coefficient,
_ ANOVA
Buggested Readings:
»  Richard A, Goldsby Thomas 1. Kindi Jans Kuby Barbara A, Oshorne “Tmmoanaelogy™.
» Peter Parkham Peter Parham “The Immune System”
o  Coleman, B.M, "Fundamental Immunclogy™
«  Abul K Abbas, Andrew H. Lichtman, Abdul K. Abbas, Jordan 8. Pober “Cellular & Molecular
Immunoiogy™
«  Jancwsay Charles A, Travers Paul, Walport Mark, Shlomchik Mark, Immunoebiology Lehninger
AL “Principles of Biochemistry™.
s Fundamentals of Immunology, W, Paul, Lippincott Williams and Wilkins [mmunology, W.L.
Anderson, Fenee Creek Publishing (Blackwell)

This course can be opted as an elective by the students of following subjects: M.Sc. Microbiology,
Riotechnology, Environmental Science, Chemistry, Botany, Zoalogy

Su gg'esté;i Internal Continuous Evaluation Methods:

Total Marlks: 25
House Examination/Test: 10 Marks .
Written Assignment/Presentation/Project / Research Orientation’ Term Papers/Seminar: 10 Marks

Class performence/Participation: 5 Marks

External Evaluation: 75 Marks

Course prerequisites: To study this course, a student must have had
theBotany/Zoology/Chemistry/Biochemistry/Microbiology/Biotechnology/Chemistry in B.5c.

Suggested equivalent online courses:

Further Suggestions: .Nnne |

At the End of the whole syllabus any remarks/ suggestions: None



Biechemisiry™.5c. Biochermistry

Subject: Rinchemistry o
Course Code: R111004T Course Title: Research Methodology

| Course Objectives:

| To equip the studenis wilh knowledge of framing and analyzing research related iSSUBS.

Course onlcomes:

Frogram/Class: Bachelor (Research) in | Yoear: B.Sc 5045, 2 T Semester: B.5e XM5e, 1V

After completion of this course, a student will be ab le to:
201 Learn about wvarioos aspects of research design.
C02: Learn about analysis of research findings through statistical means.
(203 Tram students about presenting research Andings and publishing them.
C04: Learn about compiuter applications it research,

Credits:4 Core Compulsory

Max. Marks: 25475 . Min. Passing Marks: 40

Toial No. of Lectures-Tulorials-Practical (in hours per week): L=T-P: 3-1-0}

Lnit

Topics

Mo, of Lectores

Research Methodology: definition, purpose, Process of Research; i1
Objectives and Dimensions of Rescarch, Design Tools of Research:
Library, Field, Laboratory; Methods of research: Qualitative and
I Quantitative. Systematic review of literature, Features of good
research stidy. Rescarch Ethics (Issucs relating {o referencing and
documentation, copyrights, plagiarism etc), Impact Factor, H-Index,

Crtation Index, references/ bibliography |

Data Collection, presentation, data processing, classification and 10
Il tabulation, Dispersion. Quadiitative  Techmques: Lewels  of

significance

scientific proposal and paper writing: An Insight into Research 14

proposal: Delinition and basic concepts, defining the problem,
creating a hypothesis, ohjectives, work plan, significance and
techniques of research, expected oulcome, finding research materials
— literature survey, compiling records, Defmition and kinds of
scientific documents research paper, review paper, hook |
reviewsThesis: chapter format, pagination, idemtification, using
quotations, foolnotes, sbbrevistions, prescotation of tables and |
figures, referencing, documentation, use and format of appendices,
indexing.

Basics of Computers- classification, computer system components 12
(CPU, Input/output devices, internal memory ie. RAM, ROM &
Cache and extemmal memory Le. sccondary slorage devices)
Computers networks and introduction of intemet. MS-Office .

v

Computer applications in Biology -lools; Intreduction to spreadsheet 12
applications, features, Using formulas and funclions, Data storing,
Featwres for Statistical data znalysis, (renerating charts £ graph and
other fealures, Prescniation of Power Point Presentation, Cuslomizing

"_.l




| presentation, Use of Computers in Quantitative analysis. Tools for
digital image processing.

Supgested Readings:

1. Marder M P (2011) Research Methods for Science, Cambridge University
Press

2. Rescarch Methodology: Methods And Technigques By Dr C R Kothari

3. Rosner B (2010) Fundamentals of Biostatistics, 7th Edition, Brooks/Cole
Cengage Learning Publication

4. Dunleavy P (2003) Authoring a PhD: How to Flan, Draft, Write and Finizh a
Doctoral Thesis or Dissertation, Palgrave Macmillan

5. Computer Fundamentals: Concepts, Systems and Applications By PK Sinha.
BI'B Publications.

6. Computer Fundamentals and Programming in C By JB Dixit. University Science
Press. 7. Computer fundamentals and programming in C By Amiya Kumar Rath,
Alok Kumar

Supgestive digital platforms web links

| Biotechnology, Environmental Science, Chemistry, Botany, Zoology
* Suggested Internal Continuous Evaluation Methods:

Total Marks: 25
House Examination/Test: 10 Marks
Wiritlen Assignment/Presentation/Project / Research Orientation/ Term Papers/Scminar: 10 Marks

Class performance/Participation: 5 Marks
External Evaluadon:75

This course can be opied as an elective by the students of following subjects: M.Se Microbiolegy,

Course prerequisites: To study this course, a student must have had
theBotany/Zoology/Chemistry/Biochemistry/Microbiology/Biotechnology/ in B.5c.

Suggested equivalent enline courses:

.......... P T R e rrmEddidbEERAEARR R R EEE  E TR

Further Suggestions: None

At the End of the whole syllabus any remarks’ suggestions: None
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Program#Class: Bachelor

| (Rescarch) in Biochemistry/M, Se. Year: BSe S/M.Sc. 2 Semester: BSe XM Sc. 1V
| Blpcheouiry © | N _—
Subject: Biochemistry _
Course Code: BILIOOSP | Course Title: Research Review and assignment |
Course Objectives: o

The objective is to study about the structure and biological functions of macromolecules of living
systems like carbohydrates, proteins, lipids, and nucleic acids laving the foundation for other advanced
courses like physiology, cell biology, molecular biology, and immunology.

Crediis: 4 ~ Core Compulsory

Max. Marks: 25+75  Min. Passing Marks:40

Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 3-1-0

Course Objectives:

ProgramiClass: Bacheior - o - [ |
{(Research) in Biochemistry/M.5e. Year: B.Sc. ¥M.5¢c, 2 Semesier: B.Se. XIM.Se. TV
Binchemistry

Subject: Biochemistry
Course Code: E111006F Course Title: Research Project-1

The objective is to understand about the structure and bivlogical functions of macromolecules of living
systems like carbohydrates, proteins, lipids, and nucleic acids laving the foundation for other advanced |
courses like physiology, cell biology, molecular biology. and immunology.

Credits: 4 ) Core Compulsory

Mix. Marks: 25475 Min. Passing Marks:40

Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P; 3-1-0

e ey
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Department of Biochemmstry
Dr. Rammanohar T.ohia Avadh University, Ayodhya-224001

Regulation/ Orvdinance of the Certificate Course

The title of the course is: Certificate Course in * Advanced Genetic Engincering’

This course has stracture of four units that requires a class duration of 30 hrs,

This course is open for any students / faculty members with elementary background
information about binlogical sciences.

It is mandatory for the students who are enrolled in the undergraduate, postgraduate or
Ph.D. program of this university to complete this certilicale course.

The fee for this certificate course is Rs. 1000=00. However, all students enrolled in any
undergraduate, post graduate or Ph.D. program will have to pay Rs. 500/~ along with
their structured fees.

The course will be delivered in hybrid mode (both online and off line)

This course is equivalent to 02 Credit on credit-based scale.

The course will be completed by the faculty members of Biotechnology and Biochemistry.
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Course Title: Certificate Course in *Advance Genetig Engineering’

Limit

Topics

Mo, of Lectures

Fundamentals ol Genetic Engineering: Introduction 1o Genetic
Engineering, Tools of Genetic Engincering, Restriction
madification system and Applications ol Genetic Engineering:
Restriction Endonucleases and its Types, Steps involved in
Genetic  Engineering, Principles of cloning, Applications of
cloming, Different types of libraries, Library Scresning

Plasmids and Vectors, Cloning and Expression Vectors, Yeast
Artificial Chromosome, Types of Transfections, Genetic
manipulation in plants, Transgenic Plants, Transgenic Animals,
Gene silencing- m-RNA, si-RNA, RNAi Knock out technology,
Repulation of Gene Expression in prokarvotes, Transcription and
its regulation in prokaryotes Translation and its regulation in
prokaryotes

Restriction modification system, Reporter genes, Microarrays,

DNA foot printing, Gene Therapy, Future trends in transgenic

plants, Future trends in Iransgenic animals, Pharm animals

IV

| Genome  Editing: Genome editing, CRISPR-Cas ’i'E-:h'imlugy,

Mechanism of CRISPR-Cas, Case studies of CRISPR-Cas, Basic
instrumentations in Genetic Engineering, Sequence analysis

Nicholl

Suggested Readings:
|. Gienes VTII by Benjamin Lewis

2. An Intreduction to Genetic Engineering, 3rd Edition (South Asian Edition) by Desmond 5. T.

3. Brown TA. Gene cloning and DNA analysis: An introduction. (2{H 6} Tth Edition.
Wiley-Blackaell

4. Principles of Gene Manipulation and Genomics, Old, R, W., Primrose, §. R, & Twyman, R M.
(2006). Trh Edition: Blackwell Publishing.
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