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2.

(a) Answer / Explain the following:

(i) Agarose gel is preferred over polyscrylamide
for electrophoresis of DNA

(i) Twa methods used 1o check the purity of
DNA sample

{iii} Sedimentation rate depends on the shape wnd
density of 2 molecule

(iv) TLC s ddvantageous over paper
chromatography

(b} Give an example of

(i} A zubstance used for density gradient
chromatography

(i) A stationary phase used in TLC

(i) An extrinsic fluor (12,3)

{a) Write the role of the following:
(1) Vacuum pump in ultrcentrifuge
(i) Meonochromator in & spectrophotometer

(i) TEMED in clectrophoresis

1053 3

{b) Define the following;

(i) Sedimentation coefficient

(1) Bathochromic shift

(i)« Partition coefficient

(iv) Exclusion |imit

{v) Electropharetic mobility

{vi] Stokes shift (9.6}
{a) Discuss the pringjple of affinity chromatography.

What is the ligand used for purification of the
following;

(i} Imminoglobin G
{ii} Glyeoprotein
(i) mRNA

(b} Explain the process of fluorescence and give (wao
applications.

{b) What are the features of an ideal chromntographic
el matrin? (5,5,

PT.O
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4 {a) Discuss the working of a spectrofluorimeter with
the help of a diagram.

() Explain the principle of gel filtration
chromatography and give two applications.

(¢) Explain the technique of density gradienl
centrifugation. (5.5.3)

{a) Differentiate hetween the fuihl:nwlug:

¥
[

(i) Cation and anion cxchanger
(iiy SDS-PAGE and native gel :I:c.r_rc:;:—l{urcsis
{iii) Extrinsic and intrinsic fluor

{b) A solution of UTF of concentration 29.3 mg/litre
has an sbsorbance of 0.25 at 260mm. If the light
path is 1.0cm and the molecular weight of UTP is
586, calculate the molar ahsorbance coefficient of
OTE. (1d-3)

i Write short notes on the following:
{a} Different types of rotors
(b} lsceleciric focussing

{c] Lamberts-Baer Law (5.5,:5
(200)
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1. {a) Explainthe following| (e} Homopolysaccharides and Heteropolysaccharides
(17 Suerese (s reforred 1o =8 8 non-reéducing {d) Chitin snd Cellulose
sugal

(e} Glycoproteins and Proteoglycans

(i) DNA nhsorbs more al 260nm with increase (T} {RNA and mRNA (2. 2:2.5:25.3, %)
in temperniure

(i} Population that promartly consumes corn rich

: 3. (a) An investigator isolated two DNA samples (A
diet often suffers from pellagra.

and B) of same genome size butl found that the

(iv) Dlcic acid has & lower melting point than melting point was different; The melting point of
Elnidic acid B wag determined o be higher than A. Can vou

explain the reason behind it?
{v) Laciose exisis in two anomeric forms but no
anomeric forms of sucrose have been () Explain the different ionic forms of Histidine using

reported. {2x5=10) o lilration curve,
(e} Discuss any thres types of membrane hpids.

(b) Write the reaction involved for the following: (4, 3, 6)

i8 trefed with an alkali
4, la) Identify the vitamin deficienl in the following
eholine is treated with conditions and mention the symptoms:

. . [25K3=%)
{t} Impaired blood clotting
2. Differentinte between the following: {ti} Bleeding pums
(o) Thromboxanes and Leukotrienes () Might Blindness
{h] Essennial and non-essential amino-acids (1) Anemia &

P10



() Compare gn4 contrast the varioys forms of DNA.

(5, 3, 6)
5.

(a) Draw the structure of (he ntInm'ng:
(i} Histidine

fii) Cellobiose
{11} Plasmalogen
fiv) thphn:wﬂsine
{¥) Ephmﬂt:lm}-'tlin
(Vi) Estradia]
(vit) Keratan Sulfare

(vikr) Sal:nu:ystein:

$.  Write shop nates on the following:

&) Vitamin A

{h) Watsan #Md Crick mode! of DNA

(<) Role of Storage lipids

(d} Storage Polysaccharides (3, 4, 4, 4)
(2040)
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(¢c) DNA is more stable than RNA

(d] DNA rich in GC base poir melis at & higher
temnperature than the DNA which is rich in

AT base pairs.

{a] & Protein that s gbundant in hasie smign

acids exhibits positive charge [3x5]

{a) Elaborsie on the function of Carbohydrates 1o

biological systoms.

(b} Why Triglycerides are the preferred choice ulr

siorage fuel compared to Glveogen?

(¢) Mention the properiics of water that makes it an

ideal solvent.

(d) Explain briefly the functions of RNA. [4.3.3.5)

{200)
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) Higtidine ncts as biological bufler at phyzsiological
pH.

(i} Cellulose is ngt digested by humaps.
{iv) Trehalose is non-reducing disaccharide,

tv} Oleie acid has higher melting point than stearic
acid.

tvil DNA does not show incrense in absorbance on
heating,

Chitin iz an
homopoysaceharides.

(Wi} example of Storape

(viii) At pH mare than pl amino acids exits in
negatively charged form.

fis) ¥ii K is responsible for its antioxidans
ek,

(%) Eil}-cusauniuuglycnns has slippery consistency,
(1.3x10=1%)

2. Differentisle belween the following :
) B-DNA and A-DNA

(i) Conformation snd Configuration

1056 3 3
(iii} Glycerophosphalipid and Sphingophosphalipid
(v} Anomer gnd Epimer

(¥} Water soluble and fat-soluble vitamins
(I=5=]5)

L (o) Why iz iryplophan poorly saluble but arginine is

readily soluble in water?

{b} The pKa value of carboxylic group in aming acids
Is lower than in that in acetic acid. Why?

(¢} Sucrose iy non-reducing sugar, bui laciose is
reducing sugar. Why?

(d) Why can human body not synthesize Vitamin-C,
while some mammals like rats can synthesize ,
Vitamin-C?

{e) Why do animals store Blycogen but not glucose
for their energy need? Explain in brief,
{3=5=]5)

H. (n) Write down Hetiderson-Hasselbalch equation,
What is its significance? Caleulate the pH of &
dilute solwion that containg 4 malar ratio 2:1 of
Potassium acciate 1o acetic acid {pKe = 4.76).

PTO
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{vi} Palmitic acid
{vir) Maliozse
(b} Give reaction for the following
{1} Aetion of alkali on BNA

(i) Reaction of monosaccharides with cuprie

LonE

(it} Action of phosholipase A on lecithin

{1¥) Action of énzyme Sucrasé oo sucrose in )

presence of HCI (7.8)

{500}
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€. Give reasons for the following :
{a} The peptide bond is o semi-rigid bond
{b) CO is a-silent killer.
(e} Alzheimer's dizease iz a proteopathy.

(d) Callagen possess very high tensile strength
(4.3.8)

2. (u} Differentiate between the following :
(i} Fibrous and Globular proteins
(i) Motifs and domains
(iif} Parallel and Anti-parallel B strand

{iv) Tertiary and Quaterniry structure
{4440

3. (@) Calculute the length of 2 linear peptide in nm having
2 amine aeids, oul of which 60% of residues
arg in a-helix and rest are in pP-pleated sheets.

(b} Desenibe Edman degradation method of protein
sequencing in detail. What are its advantages over
Sanger's method?

1034 5

(e} Give an account of a-Kertin structure and what
makes them mechanically durshle? (4.6,5)

4. (a) Explain the Bohr Effect and give {ts physinlogical
relevange?

(b} The following steps were performed on o peptide
using enzyme cleavage. Determine the amino aeid
sequence of the peptide.

(i) Step I, Treatment with trypsin yields three
fragmenis with the following sequences
WGA, AGTK, YLDR,

{if) Step 2, Treatment with chymatrypsin gave
the following three peptide fragments: GA,
LORW, AGTKY,

{&) Giive the basis of the followmg siatements

() Fetal hemoglabin has higher ffinity for
oxygen

tii) Hemoglobin 8 homozygous individuals are
anemic

{iil} Hemoglobin Hill plots give varinhle Hills
(5.2.5.7.5)
t

P.T.O,

coefliciént
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5. (a) Write the mechanism for the denaturation of
proteins by each of the following reagenis or
conditions.

(iy Urea

{ii) High temperature
{iii} Detergent

{iv} Low pH

ib) Explain the energy — entropy diagram for protein
folding. Explain how chaperones assist in protein
folding. (8.7
h. ‘Write short noted on the following
fa) Ramachandran plot

th) Prion discases

{e} Protein structure prediction tools [5.5.5)

{200)
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There are Six questions.
1. Altempt any four questions anly
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1. {(a) Answer briefly (any four):

(i) Swing out rologs are rotor of choice for
density gradicnl CERLL fugation

pTO
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(i} Photomultiplier tubes are mare: sensitive
than photocells.

(iti} Protein separation by gel filtration
chramatography depends on the size and
shape of a molecule.

tiv) Moleculsr weight of 4 pretein can be
determined by SDS-PAGE

(v} Dhalysis s important for protein de-salting,
(b} Define 1he following !

‘(i) Partition coefficient

(i) Exclusion limit of o gel

(i) Sedimeniation coefficient {8.4.5)

() Diseuss the principle and give twa applications af
the following techniques

(i) SDS-PAGE
(i} Affiniry chromatography
(i) Flusrescence speciroscopy

(v} Density gradient centrifugation

1272 | 3

3.

(b} One tryptophan and one tyrosine are present in a
protein scquence. What would be the molar
concentration of that protein? (Maolar extinction
coelficient al 280 nm for teyplophan = 3000 M-
e ! ‘and tyrosine = 1500 M lem-!, respeatively,
absorption at 230 nm is 0.90 and pathlength
1 am.). (10.,2.5)

() Differentiate between the following -
(i) Absorhance and fluorescence

(i} Isopyenic and rate zonal centrifugation
{idi) Ca!inn and anion exchangers

(v} Mative and denatured gel electraphoresis

(b) Explain the Beer-Lambert™ lnw and discuss its
limitations. (B.4.5)

(i) Write down the principle and 1wo applications
of gel filtration chromatography.

(i) With o schematic diagram deseribe the working
of a spectrophotometer,

(i) Describe the 3 types of rotors which are used in
centrifupe. (5.4.35)

PTD
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5. {a) Discuss the principle and the applications of
analytical ult racentrifuge.

(b} What are the warious elution gtrategies used 1n om0

exchunge chromatography?
(c) Why 18 agarose preferred over p-:u!g.rncr'_-.'lmmd.: gel

for DA glectropharesis? (5,4.5,3)

6. (a) What is adsorption chromatography? Explain the
principle of thin laver chromatography. How TLE

is more advaniageous over paper chromatography?
() Explmn the ispclecitic focusing techniques.

(e) Write the role of Tollowing

{i} Ninhydrnn

{iiy TEMED (6.4.3.2)

(500)
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0) What timloes the relesse of POGF? Disesss I
biotogical role. (3.4,53)
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1. (a) Give explanation for the following (any o

(i) Integeal membrane proleins requite
detergents for thewr golubilisation.

PTG
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(&) Give the made of action of the following -
1) Amyeal
{ii) DNP
(i) Oligomyein
{iv) Azide -
.6
5. (1) What gre mombrane rafis, Why are they aall
detergent resistant darmajng? Cive the ph}"lll'llﬂl];:

significance of thege rafts

{b) What do yoyu g
ndersiand by Ho
meovi
adaptation, peRus

{e) What s the significance of @

yelic phap :
phorylation in plangs, VA

(6.4.5)

(2) Elaborate Upon differens t¥pes of membigpe

proteins. Give examples of membrane Proteins with
alpha helix and hets barrel struetures.

(b} Differentiare belween P
ATPases.

Type and V.Type

1387 5

{c) What are reactive nxyen species? Enumerate the
ROS scavenging mechanisms in mitochondrin,
(6.4.5)

{a) Give o diagramalic representation of RBC
membrane skeletan: Label the major RBC

membrane proteins.

{b) How do you determine the topolegy ol a membrane
protein? Give two methods.

{¢) Depict the Z-scheme of photosynthesis an plants
with the help of diagram. {5.6.4)

(;‘} Caleulate the sciual free energy change of AT
hﬂmlpia in the human erythrocytes in which (he
ATP, ADP and Pi concentrations are 2.23,0.25
and | 65SmM respectively,

Assume that pH is 7.0 and the temperature {5 37
degree Celnbus,

(R = E315Timol. K; Standard free energy change
af ATP hydrolysis = -30.5K)/mol)

{b) Elaborate upon photophaspharylation n purple
hacteria and green sulphur bacteria

FTO
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(c) Explain the role of following in the
membrane dynamics:

(i) TNBS.

= 1]
= 18 i
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There are 3 questions,
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1. (a) Comment on the following

{1) Sugar aucleotides are required for synthesis
of glycogen.

P.T.O.
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{ii} High NADPH/NADP ratio decresses the
rate of hexose monophosphate shunt

{iii) Fauty acids cannot cross mitochondrial
membrane to carry out beta oxidation in
mitoehondrial matrix

{iv} Fructose 2.6-bizphosphate is a potent
activator of glycolysis

(¥} Water soluble vitamins play a crucial role
in the citric acid eyele.

{vi} Bile helps in digestion and ahsorplion.

(by Identify the defective enzyme in following :
(i) Niemans pick disease
{ii} Mc Ardles syndrome

(iii) Lactose Intolerance (12,3)

Differentiate between -

(a) Substrate level phosphorylation and oxidstive
phosphorylation

(k) Fatty acid synthesis and breakdown

(c) Malate Aspartate shutile and Glycerol 3 phosphate
shuttle (5.5.5)

1370 n

Give the following vonversions with enzymes involved
i

(a) Acetyl CoA 1o Mevalonate
(b} Galactose to glucosc-6- phosphate
(£} Glucose to ribose 5 phosphate

{d} Glycerol-3-phosphate to phosphatidie acid
(4,4.4.3)

Answer the fal]uwing.::

{2} Animals cannot convert fatty acid into glucose but
plants can. Explain by giving suitable reactions:

{b) €3 plants are different from C4 plants.

(e} Arsenate does not affect glyeolysis but effects
ATP synthesis.

(d) Glucose-6-phosphate is not given intravenously,

() HDL is a scavenger of cholesterol.  (4,4,3.2.2)

Explain the following :

(a) Reciprocal regulation of gluconeogenesis and
glycolydis with specific reference 1o Glucokina iE,
PFK | and PFK II.

(b} Oxidation of odd chain fatty acids leads to nét
synthesis of oxaloscetate.

P.T.O.



1370 4

{¢) Carnitine plays important role in fatty acid
oxidation.

{d} Liver glycogen contribute to bleod glucose but nol
muscle glycogen. (6,3.3,3)

6. (a) Give the total number of ATP produced in the
following : )
(i) Complete oxidation of Palmitic acid.
{ii) Alpha ketoglutarate to malate.

ib) Give synthesis of triacylglyeeral from plycerol.
(7.3.3)

1. {a) Explain digestion and absorption of triacylglycerol.

(b) Describe the regulation of farty acid oxidation by
malony] CoA,

(e) Give action of the following :
{i) Aspirin

(ii) Statins

(d) Give the regulation of Rubisco cnzyie.

(4,443)
§. Write short notcs o0 ;
(a) Amphibolic nature of' TCA Cycle
(b} Starve Feed Cycle
{c) Dmega oxidation
(d) Ketone bodies (4,4,4.3)
(500)
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1. (a) State whethet the following statements are trae
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oul in the presence of 508 und dithiothrentol, three
bands ure again formed, this time with malecular
magses of 160, 90, ang 60kDa, Determine the
sublnit composition of the protein. {33.5)

5. fa) Write the principle of molecular gieve
chromatography,

(Y Write {he Lineweaver-Hurke equation und draw
LB plots for competitive and Uncompetitive

nhibation.

(e} Determine he sequence of 3 peptide brsed on the
following informatian

(i Complete hydrolysis revealed (hay small
peptide contains the following pmino ejds:
Aln, Lyw; 2 Met, Gly. Leu, Asp.

(i) Reaction with dansyl chloride gave dansyl-
Mo

(i) CNBr trestment relényed;

(il Tetrapepride having Als, Me,
Asp.

Lys and

1874 5
(k) Dipeptide having Gly and Met.

(¢} Free amino acid was released as Leu,

{iv) Trypsin tregiment released |
{a} Tripeptide containing Ala, Lys and Asp.

i \ 2 Met.
(b) Tetrapeplide cantaining Gly. Leu fﬂ‘ﬁ:‘}

6, (a) ATCase is an esxample of both allosteric and
I feedback regulation, explain.

(b) Esplain the significance of Ramachandran plot in
determining the secondary structure of proteins.

(&) What are ampholytes? How they are useful {:;I;;
separation of proteins? (5.5,

i T
7. (n) Write enzyme tlassification with one example o

each class.

() Explain the Merrificld’'s solid phase peptide

synthesis.

i in
(¢} What is the role of Horseradish pum‘r.h!-::-uj
ELISA? (6,7.2)

PO
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4} What is the significance ©
Explain eiting one example.

B, | { Multienzyme complexes?
(b} Provealytic enzymes arc EXpre ssed in the proprotein
form, explain.

(¢} Explain the conceried and sequential model for
(6.:4.5)

gllosterio protoins.

(500)
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1. {a) Explain the following |
ﬂ}-ﬂ[l,gunul:ltnﬁdu containing the Shine-
Bﬂgm sequence inhibit translations in

prokiryotes but not in- :ukmfﬂm
PIT.AC
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8. Write shor notes on (any three)
(a) Riboswitches
(b) ENA Editing
(¢) DNA binding domains
fd) Attenuition

(e} Salient features of genetic code (1%

{500)



