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BT - 101 : Biomobecujes

Carboliyd: stes : Clasvification, mono-, o igo- znJ polysacharides, physical and chemical
aroperties : nd their industrial significinee, sugar 2cids and sroiso sugars,

Aming ackly : Clasaifization, propertizs, peptide bonl.

Protefns :  Nassification. physicochemice § provestien, biokn zic: | & industrial applications,
structure (primary, secendary, tertuny and quale nery, signifizaace of complex profeins,
stabilizing !sonds, principles of amine acils sequencir g,

tdpids ; Clissifcazon [simple, tompound ang deifved linkdy), s racrare, function and
mological snd mdustriz| significance, sircuiating: lipics with refevanse 1o -athoiogical
:hanges, .

Vitamins ¢: Co-erzymes : Warer and fai: olubls vitamins, strucoire and co-enzymatic rels.

troduction to mineral metabolism : P, Fe, Mg & a2

Books and Feferences

1.

td

W

Nelson, David L. and Cox (2000}, Lelvinge:’s Principles of Biochemistry, MM
Macmil an/Word, NY
Donald ost, Judith G, Voet and Charfotie V7, Prett (1959) Fundamentals of
Biocher sy, John Wilkey & Sons, NY .
Struyer. L. (TV™ edn.} Biochemisity, W.H. Freeman & Co., New Yorl:,

- Hamper' s Physiological Chemistry, Prargice 11ail Eiternatonal.
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BT-102 : Miciobial Physiology

Mpthods _ip Microblology : Ture cultuze fochniques; Theery and practice of
sierilizadon; Principles of microbiid nutrition Comstriction of culture media
Enrithe ent culture techniques for isolition of chemoautstrophs, chermoheterotrophs and

photosy athetic microorganism.

Microb iatics snd Taxvoncmy : New approaciaes to bacterial taxomomy
classification including ribotypeing: 1Ubosomal RNA scquencing: Characteristics of

primary domains;, Taxonomy, Nor enclature and Plergey’s M anual

Microb af Growth : The definition of prowth, mathumaiical expression of growth,
growth curve, measurement of grovth and srowth yiclds: Synchromous growth;
Continm e culture. Growth aa sffecled by environment:l factors like temperature,
acidity, afkalinity. water availability ard oxygen; Culiure cotlection and maimtenance of

vultures

Trokerotic Diversity : a) Bacterii : Puple and gyeen bacteria; Cyanobacteria;
Homoavetogenic bactoriz: ; Acetic acid bacteria: Budcing and appendaged bacteria,
Sparilla; Spirochetes; Gliding and heathed tacteria; Fseodomonads; Lactic and
propion ¢ acid hacteriz; Endospose forming rods and cocei; Myeobasteria; Rickettsizs,

Chiamy {ias and Mycoplaams,

b) Arcuaea @ Armhaca  8s  carliest Lie forms, Halophiles; Methanogens;

Hvp mttumophilic archaea; Thermo lagma,
cy Eularya: Algac, Fungi, Slim: tne 1ds ard Profozoa,
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d) Viruses: Baclerial, Plant, Animal and Tumor viruses: Discovnry, classification and
s ructute of viruses, Lysopeny; DNA viruscs: Positive strond. Neeptive swand and
Jdouble siranded RNA viruces; Rephcation: Fxomples of Herpes, PoX,

. ¢ depovinuscs, Retroviruses, Virsids and Prions,

Micp:hial Diseases : Disease resorvoiny; Epidemiclog cal tom nologren, _?_J_nfgqﬁqus
Sisem ¢ Gansmission; Respiratery  infections | cau jed by buiferia poi VIEUSSS
Tuberculosis: Sexualty wansmined digeases inciadiny AIDS; Diazass lran;:n_r:ine.d y
apime (s (rabies; piague), msect aml ticka {Rikettsics. ).yme diviass, Maliriz), Foud

and vater beene diseass; Public hezith and wefer quality; Pathogenic Fungi Lmetging |

and nisurgent indections discases.

' Host: Parasite Relationships idormaal miroflora of $hin, Cral cavity, Crwastroriniestinal
tract: Eniry of paihogens into the hosh Crlonizaiion axd fawors predispodsing 10
infections: Types of toxins (Exc-, Rado-, Enteio-} an:t their £lrucierey Mede of actions:
‘Vipslmce and Pathogenesie. - '

' MM}; : Structure-funeiion -- iJells walls of & thactean { peptidocivean) ard
related moleculey; Outer-membrane of Gremareralive hagienia: Flageliz ard snotitity;
Cell inchusions lilie endospores, pas asicles, '

Chenwthernpy/Antibiotics : Antinicrobial agents; Sulf: drums antibiotiss, Pancillins
and Cephalosporing;  Broad-spect m aptibiotics;  Aibiotics ~from  prokaryoles;
Antif mgal antibintics: hMods of actien: Besistanée 1o entibiotics.

E.ooks and References

1

oY

tih

Generil Microbic'ogy, Staiger, R.Y., Tograharm, L1, Wheelis, ML.L. omd Painter, P.R.The
Mach iltan Press Lid. : ’

Brock Biology «f hlcrnorganisms, Madigan, dT. Natinko, TM. cod Patker, ]
Pranti :2-Hall. _ ' : :

_ Micro viology, Pelczar, ML Ir, Char, 08 and Forety NLR., Tata MeGraw Hill.
Mictpoial Genet »s. Malov., S.F., Cronman, LE., Jromd Freifelisr, 13 lones, Bartiett
Publis fers. _ . '

Ronal 3} M. Adas, Alfred E. Brown, Kenrosh *W. Dobra, Llonas Aifter. {1986).. Basic
Experaeental Micrebiclcgy. Prentice Ha'l
Robets F. Bovd (1982). General Miceobiology. Times iror NMosty College Pub.

- ekt kel
BT-103 : Bivenergetics and Intcrmediary Meiabolism

Mm + Enerzy transformation, v of 1omuodyTu mics, erdcepy, chalpy, Gibbs
enerpy, ; res energy changey and eadox powntiels, Phesphale putential Uniport, wtiport and
symport mechanisms, shufptic systeras. - :

The mitachondrial respirntory ctain | order anc organizat on of coariers, proton gradient,
iron sulohur profeins, cvtochrorss and fhieir characbrization.  The 9 rvele and the
stoichiomaetry of proton extrusion amsi uptake; /O and 1P ratiot.  Reversed clectton
wansfer, Tespivatory controls and oxid vive phosphoryletior. wneotniors and inhibitors of
cpergy tansfer, Fractionation and “eco1stitiion of roepiratory chain somplenss.

ATP : Jynthetass uqmplcx,_ Micr asorial electron transpor, partial dfeduction of oxygen,
supcrox dss. '

ipterms ﬂmﬂﬂﬁsﬂ . Approach:s for studying metaholism,
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Carbohvdrates:

¢ Ciycolysis, ¢ itric acid cycle its fimetion in energy generation and biosynthesis of encrgy rich
:m }Eaemc ac phosphatc pathway and i regulsvion. Afternate pathswvays of carbohydrate
wetabnligm,

Clucaneogensis, interconversions of surars.

E loswthesis of glycogen, starch and ofigosicchasides,
F egulstion cf biood gluccse homeostasa,

E-ormonal re qulation of carbolvdrate matabalism

Lipids

* Fatty aeld owvpibesis : Acotyl CoA verboxylase, Fatty acic synthaso, desaterase and
congase. Fafty acid oxidation : o 8, @ oxidation and Npoxidation, Lipid Biosynthedis
Fiosynthess of riacyglycerols, phospheglycorides, Ketone bodies : Fommation and
u.ifization, Afetabolism of Circulating ‘ipids : chylomicrons, LDL. HDL md VLDL. Frec
fitty acide. Lipid levels in patiwlogical con litions, :

Amino Acids

* Brosynthosia and degrodation of amino acids and their regnlation.
*  Secific aspccts of amino acid metabolism.

*  Lreacycle aud its reguiation

¢ 11 -borm emrors of amma acid metabolism.

N vie Aciils

B ogimthesis of purines and pryrimidimes
R gubarion of purine and pyrimidineg bicsyrihesis
D sgrasdation of purines snd pyrimidines
. Srractuire and: regulation of siboucleotile & ductas: :
B osynifesis of ribonucivotides, deoxyribonacieotides and polynucieutides
Ir hibitors of ancleic acic biosynithosis

Boo'<s and References

1. Lehningers' Principles of Biochenustry (2000) Hnd Edition by D.L. Welson and MM
Cox, Ma: ..:illan Worth Pub, Inc. N.Y.

- Biochem stry (1992) TVih Edition by Lubert Stryer, W.H.Freeman and Co., N.Y.

1 Harpers' Biochemirry, 26 Edition by REK Murray & Others, Applcton end Lange,
Stardord.

s dede ik ek de ek

BT - 104 ;: Laboratory Course - I
- Infroducsion io safe laboratory practicss, first mid, hazsdous/inflarmmable ciwnuclh,
amtidotes 10 toxic chemicals; care and handling of glassware, instrurnents, plamming,
exacutices and recardmg of data.
. Concept of baffers, pH, molarity, nomm lity.
- Tiration of ammo acids. . .
. Estimation of amine acids by ninhydrin methed

’ Coborim::tric determination of pKa, C:J w7, 5



Pstimation i f proteis bj;%'uﬁwmimﬁ metiod..

" Ystimation of rc&ucmg sugars b:,r DNS A m'dmd.

- {atal carboi vdratea v:stlmatmn by phmnl nlp-hunc acid mathud

'lmnuuan nf Vﬂm: ¢,

| 1 mmtm ufmn-rgamc phﬂsphatc

. .]m uf egg ammnm, nulk caseiy, qstm:. and sta:ch

’ma':ym of uﬂs—mdma mnnher. sapum_matmn v'luo, acid number.

\bm'ptnn zpcctm

Hm}ks and Rel'ermces

. . 4

1 ‘Imum:r. II &n mfmr}uf.tmn to practl ﬂal ilmchmusﬂ}', Tata Is{uﬁfaw HiH Publisher.
cayaraman, I Laborzlery manual in B: nchmsﬂ‘}r, New Age Intemational Publisher. -

. .-ad:mvmn. 5. & Monikam,. A Me'dlods m ﬁ‘_mm.ﬂhn'e Bmchumsﬂy Wiley Eastsm
e \Itw[hulh,l, Co

R R

BT-105 : Laboratory Course 11

_Prq-aimiun of § quid n*ar‘fia for growithi of ice mrgm:ium

Prq aration of n:rhd mu:l!a for Eremh of rrmru rganisma.

Iml. r.r.-:m and munwnanc. m organmms b} pla ing, smalung and gerial :lihml}nmeﬂmds

Stm g ni' nnr.r )orgamms Slants and stah Gt Imr-*s

-:-Bni-hnnﬂfm;mltmes ﬁum sml unsi water. - L .
: G'm 'n‘.h Gnmm c-uw:, Mﬁasurcmcm of’ ba: terial population by mrb:dnm:t:}- and seTial
‘ ‘;hlumnmlhocs
' Eﬂiat oftnr&puméi pI—i and carbon and aﬁubgm sources on bacterial growth.

._hﬁc unaupm cxnnimt:cm ofbactmu, year mc‘ mﬂlﬁs

. Sttltw ofmwm- m'gmums by Gram sum. ﬂ.m{i faui stain end stmnm,; for npnm

T

- Ms.uy of mﬁhvmu Ind dmmmmmn of mﬁi-mtm remtsmce
' -Am iysis ; of water for pntahlhty and datnmnmai fon nf MP’N

Bmt ‘hemicat uh :m:t:natmn of ae]ecmd micre h:s

Q.
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Eooks and References | : .
1 Micr biolomy - a faboratory Manual, Czppuccino, J.G. and Sherman, N. Addison -
Wesly.
3 Micrr bindogical . lpplmnmm. (A Laboratery Manual in Cencral Microbinlogy) Benson,
H.J., ¥CB:%'m . Brown Publizher:.
3} Bacte nlogicat Techniques, F.F Baker.
4. Dutros vction 1o Microbial technigues. Gunarekaron.
3. Expaiiments o, Aerobiology., Pamt Pathology, Tissue Cultire and Mushroom
Culthation. (Tnd edn. 1996). Angjr KR Wishwa Prabashan (New Age Infernational
F)Ld).
Rk Ekkkhk Lh
8T - 201 : _.«Xd'fanfed'Enzy:mulugy
Iﬁ Rewview cf unisubemate enzyme kinelics and iactors affecring the rates of enzyme catalyzed
' "machm Michaclis pH funclions ard sk zignificance.
¢ Classificition of multisubstrate reactions’ with oxamples of each class.  Kinetics of Ny
muitisob: trate reactions. Derivation of (he raie of sxpression for Ping Pong and ordered Bi —
Bi reactish mechanism.  Use of iniial velocity, inhibition and oxchange studies fo
differenti ste between muttisubsirate reaction mechanisens. ,
= Moethods >f examiring enzvme-gsubsirale complexes. -
* Methods {or measuring Kinetic and 1a1e ¢ onstants ol enzymic reactions and their magnitades,
* Enrymes Turmmover and methods 4.',1'r1:tl{.l1 ur.l ts measure Tumecver of mzjfmcn. S@:ﬁmc
of enzvm 2z Turn neer, :
o Allostenc etrymes, Sigmoidal kinctics i nd their phvriological significance. Svm.mehc and
sequentiai modes for action of allosisric snzvmea and their significance
+ Immobili zed enzyvmes and their induatriz  applicativm.
-~
s+  Multienz '‘me systers : Occugrence, ise dation and their properties. Polygenic nature of iy

multienz: me systerns, Machanism of & fiom imd regulation ¢f pyruvate dehydrogenase and -
farty acid synihelase compiexss. lmmokized Moltienzyme Systems and their apphications,

* Coa-entyiyee and cofoctfors ; Waker swoluble vilamins sl their coenzymes. Metallo
CTLZYINES,

* Duoafled Vicchanisms of Catatysis of serine proweas2s Ribenug lease Chvmotrypsin.,

o  Enmgyme ‘egulation General mechanisnis of enzyrae regnbation : Feed Back Inhibition and
Feed forward stimulation; Enzyme repressicn, induction and degradation, conirel of
enrvmic activity by products and wbstates: Revessibe and  irreversible  covalemt
modificalions of enames; Mnrmwhﬂ ol muollicyelic coscede svstems with specific

examples
Books and References

1 Enzymes Dixon. M, Webb, EC, Throne, C. K. aud Tipton, X.F. Asacademc Presz, New
York.

2 Fundameataly of Enrymology. Nichols:s. C., Price and Sievens, L. Oxord University Press,
New Yor¢,

3 Lehningers® Principhes of Biochemistry ‘2000) Oné Edition by D.L. Nelson ;md M.M. Cox,
Macmillen Worth Pub. Inc. N.Y.

4 Binchem stry (1992) I'vith Edition b Ludert Siryer. Wl Freoman and Co., N.Y.
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BT - 202 : Biotechnigues

Principles «f butfer and pH metry (caluiaion of mniaﬂty}.

‘hromotog aphs adqmpﬁt;n, pﬂpﬁt‘ (PC thin layer (TLL). ion exchange, high pressure
HPLC) and gas liquid (G31C) and affinity chromatography, ) }

Applicatior: of ¢ach chromatography tochnicue in Biologieal Scicnces

Brinciples 1Ber's Taw), mcﬁmdulﬁg;,' and applications of UV and visible speciroscopy
colorimetr/ and gpectrophotometry).

~olorime s with respect 1o dﬂmniqaiim{ af beducing, sugars, protsing and phosphate.

Jialysis and clectrodialysis, fltratior. and ultrtiitration, factors governing the choice of
nembranes .

e trophor ets, principles, types, parame ers arficting electrophorgtic 'st:'pmiiun, gradient

:lectrophor:sis and iso-clecrofodussing, p-ptide mapning.

’ri-n-:iplua f :ﬁicrotm}py, fransmission sleotrm mricroscopy (TEM), sconming electron
uicroscopy (SEM).

*rinciples aad applications of vophilization and Lamenar air flo benchen,

*tinciplss ¢ nd applications of centrifugat on to Biological systems, Basket cenmifugation, E

lensity gracient centrifisgation.

Jrinciples and Applications of IR NMR, stomic absorption spectrascopy, Ne-ray diffraction
echniques, .

Books and Eeferences

LI N N

. hysical Bi- whumistry (II" v 1983, D. Triefolder, 'VH Freertian & Co., USA.

inaiytical Biochemistry, . Holmes ad . Peck.
hysical Bi chemistry (1™ edn. 1985), VanHelde K K., Prenuice Hall Inc., New Jersey, -

_ Yiophysical Chemisny, Upadhye, Uipadhy. and Wath, Himalaya Publishers, Nagpur.

\ Biologis: * Guide to Principles and Fechniques of Practical Bivchemistv. Wilson, K. and

* joulding K.H., EL B3 cdition. -

| s s vk e e o e
3T — 203 : Biostatistics and Plant Biochemisiry
= At Biostatistics
:inciples 2 1d practioes of statistioa) methcds in hiological resea-ch.

Hamples s population,

Tlasic statistics ~ ivm:gea, statistics of disgersion, coefficien: of vartation.

+tandard enor.

onfidence timits.

i'rohabllity listributlon (Bionomial, Prisso1 and Normai).

‘eats of statistical signi[icﬁnm. _ - C‘bﬂj;a 8
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Himple cormsation of regression,
wnalysis of vanancs.

" xamples ¢ “the above for clanty of coneeyts,

Bouiks and References

L9

3

“.C. Gupta Fundamerials of Statistice. Hinalava Publishing House, Now Delhi.
“.han ; Bios atistics, Tara McGraw Hill Pulilishens.
“rapiet WO (7% edr. 1999}, Biostatistic: © A fcundation for snalysis in the health. Johm
Viley and £ ons Inc., Now York.
Jede vk vtk Ve ey

B : Plant Biechemistry

'hotosynthe gis — stmcture of orpanelles irvolved in photosynthesis in piants and bacteria

I'roton pragients aind 2iecton ransfer in chlosoplasis of plants and in purpke bacteria —

¢ ifl:renues fom mitochondria. Light receptors — chiorophyll, light hanesting complexes,
1 ao! rriorhocapsin, rhodopsin as won pumsp.

i*hoiowvstenis [ and 1L their location, mechanizm of quantum capture mud energy transfer
t etween phtosystems - ferndoxin, plastocvanin, plasioquinane, candenoids.

s he Hitl reastion photophosphorviation an 1 redh-crion of CC..

o 1y, Oy and CAM metabolism, light and dak teactions.  Light actividion of enzvimes
y sgnlation ot photosynthesis, Photorespivation,

s d{itrogen ¢1cie, nitrogemase and nittate raductase, symbiotic and nomsymbiotic nitrogen
; IXation.

» ant homme nes — Grewth regulating substances and their mode of action. Mokrular effects
« f auxin in seguiation of cell extension and of gihber:ilic, abscissic acids and cytokining in
i 1¢ regnlation of seed darmancy, germinatiom, growith and development, annd embrvogenesis.

» lLecondary riet-belites - Types (Phenolic acida, twonins, lignin, turpens, terpenoids, alkaloids
1+ flavonoids), physiclugical function 2nd : pphecations.

s, erulizers 3wl biofertiti zers. Role of phosp wte solubilizing microbes and mygorthizac.

Boc ks and References

[. ilohammad Pe Sarakie {ed.). Handbock of Photieynthesis, Mar:el Dekkzr, Inc, NY. Hasel,
Hong Kong 1997,

2. voodwin, 1.W. and Mercer. L1 {(1943).  Intoduction #p plari biochernistry.  Pergaman
Tress. Oxtord, NY, Taraata, Svdney, Farns, Prankfurt,

3. Mackie dernis DT, (1987). Riocherasny of znergy utilization in plants. Glasgow and
}.gndon.

4. Ixy. P and Harborne, LB, Plant Biochewuistry. Harcomt Asia PTE Lid., Singapore.

S “andom. FLt . Fertilizers,

6. " 'anna, A ond Dock, FL Myemrhizae

7. 1xadinand Aitthenr. Plomt Physiology. €038 Now Dalhi

-
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BT -204: Laboratory Course — |

* Puification of a hypical enzyme (F amylasc)

* EH:ct of pH. fxmperatne, rctivalory and inhilitors oy SRIYMS Jctivity, |

-« De ermination of specific activity and tum over number of salivary anu*im."..

¢ Deemination of Km and Vmax of mnyis;m by double reciprocal plot.
+  Tounobidizatios. of 3 pical cazyvme, J
*  Stailization 0: an enzyme as a function of ter iperature and storage duration,
+ Estrmation of ritrogen by Kieldahl method, |
®  Speotral c_hara: teristics and estimation of chloyophyils.
*  Detymination if PS I activity,
Bioslicacy of ofertilizer
3onks and Ref rences

f. Pluamer D. £n intmdu:i:'m: ta practical biochemistry, Tats MeGraw Hill Publishers,
Ao Javtiman, J, A labogatory manual in biochemisny. New Age Internafional Publishers.

Sad givan. 8. and Manikam, K. Metbods in zgricultural biochenristrv, Wile:: Eastern Lid., .

Nev Dolhi

D ICRERE APRPIA

BT - 205 : Laboratory course ~ 11
A Biorecknigues

+ S«:!Jz ration of ar 1ino acids by paper chniﬁz:ag: aphy.
: Pape ¢ electroph resis.
* . Agaose gel ele: trophoresis,
* Poly wrylamide get elecrrophoresis.
*  Scpaation of blue dextran by gel filtration.
»  Verilication of Ficors lew and determination of \-ma, Absorption spectra.
* Dem mstration - Lyophilizer GOHFLC/AAS.

* Carb drydrate s¢paration by [Le.




B : Computer Applications

v {omguter periphirats & hardware descripnon @ Computer svsteri dﬁ;.si@,: Recognition and
spectium of different components of a computer system and their res pective vsage VO and
strag & deviges.

» Upendting systems ; System and application softwate, CLI & GUL DOS, Latost availahie
“yindows, multitz aking.

+ Introcaction of digital computers : Organization, low level and high level languages, binary
numt =1 system.
Flow zhurts and rogramming techniquen.

+  Introcaction to programming in Turbo Basic and C, writing fow progiammes in bastc & C.

nirocuction o data structures and database concepls, introduction to Intermet and its
appli. ations.

Intexiuction tn MS-Office  software. covering words processing, spreadsheets and
preseatation soft vare. .

Iniro: maetiom 1o 9 :quence anolysis sofiware.

}ooks .md References

. Ficlding, A Co upeting for bictogista.

. Weal, E.J. Mic ocomputer i Biochemical Education. o

L Javmman, J A sboratory masuai in Biochemistry, New Age International Publishers, New
Dok .

i Sadahivan, 5. wd Masuksm, K Methods bi Agricultiral Biochemistry, Wiley Eastern
L1d.. New Dxthi

Note: Each theary course is o be completed In 50 lectures of 60 min duration each in
ORt S muenter.
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