J : Biotechnology

Q.1-10 carry one mark each ]

Q.1

Q.2

Q3

Q.4

Q.5

Q.6

Exptession of hundieds of different genes in DNA microarray technology is
munitored by using

(A} Radioactive probe

(B}  Visible chromogenic probe

(C) UV absorbing probe

(D)  Fluorescent probe

Transfer of T-DNA from Ti plasmid into plant cell is mediated by

{A) mobgene
(B) wir gene
(C) wmifgene

(D) ocropine gene

For tte growth of T-cell, the growth factor necded would be
(A) Epidermal growth factor

(B) Interleukin-2

{C) Fibroblast growth factor

(D) TNF-a

Nick tinslation of DNA is a method for making DNA probes. Identify from below
what is NOT required for nick translation method

(A) DNA polymerase

(B) DNAase

(C)  Frimers

(D)  Deoxyribonucleotides

During the functioning of biosensor which of the following sequences of events
pecurs

(A)  Enzymatic/cellular reaction — detecior —= transducer

(B)  Erzymatic/cellular reaction — transducer — detector

(C)  Enzymatic/cellular reaction — pressure gauge — time

(D) Enzymatic/cellular reaction = vibrator — mechanical signal

During the media preparation for cultivation of ctlls, insoluble precipitates of calcium
phuspnates are otten formed. Identify which method can be adopted o avoid this
problem

(A) Hold the pH a1 5.6

(B) Hold the pH a1 7.5

{C) Add calcium salt first and then phosphate source

(D} Mone of the above
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Q9

Q.10

Somatic embryopenesis is a procedure in plant tissue cullure methodolopy described
hest as

(A)  Formation of both shoot and roo!l mcrisium

(B  Formation of stable embryos

(C) Formation of axillary buds

(D) MNune of the above

An immobilized eazyme being used in a continuous plug fluow reacun exhibits an

effectivencss factor () of 1.2, The value of 1 being greater than one could he

apparcntly duc o one of the toliowing reasons. Identify the correct icason.

(A)  The enzvine follows subsirate inhibited kinetics with internal pore diffusion
limitation

(B) The enzyme experiences exiernal film diffusion limitation

{(C) + The enzyme follows sipmoidal kinctics

(D) The immohilized enzyme is operationally unstable

The degree of inhivition for non-competitive inhibition uf an enzyme catalyzed

Teaction
{A) Increases with increase in substrale concentration
(B) Reaches a maxima with increase in substrale concentration and then decteases

4C)  Is independent of substrate concentration

(D)  Decreases with increase in substrate concentration

The two columns given below indicate some of the fermentation products and the
microbial cultures uscd for their production. Identify the correct set of groups from

the four antions.

Fermentation products Microbia! cultures
(a) Ethanol (p) Aspergillus niger
() Steeptomycin (g) Zymomoitas mobilis
(c) Citric acid () Streptomvees griseus
(d) Cellulase {s) Trichoderma reesei

(A} a-p;bgicrds
(B} a-qgibrcpids
{C)  a-g, hries dp
(D) &5 bhrc-gidp



Q.11 - 30 carry two marks each.

() 11 The culture Auids of 1000 1o 5000 colonics of hybridoma are screencd for monaclonal
antibnly by
" western blot analysis
() antigen capiure anzlysis
R northern blon analysis
5 antibody capture analysis
Chosnse the correct pair from the following

Ay PO
() QR
() RS
h 0Ss

(712 ‘Tohacco leaf discs arc transfected with Agrobacterium winefaciens strain containing
hinary vector (GUS as reporter gene) with selectable marker neo (kanamycin resistai
gune) and then regencrated 10 plants. The plants are kanamycin resistant but leaf tissues
are negative to GUS assay. The explanations are
{A) The plants are transformed for both genes but GUS gene is umed off
(B)  The plants are transformed for only niee gene not the GUS gene ;|
(C)  The plants are not transformed at all, but the development of kanamycin resistance

is due to somaclonal vanation
(D) All the above

(.13 The resiriction endonucleast Haelll recognizes the sequence GG |CC and thf. paint of
cleavage is given by the arrow, If you want to clone 2 piccz of DNA in a plasmid digested
Iy Huelll, what will be restrittion enzyme of choice
{A)  Smal { CCLGGG)
(B) Notl (GCLGGCCGC)
(C)  Salmlll { GG)CC)
(D) Psrl{ CTGCAG)

014 For the sequence of ds DNA given below, identify the set of primers required o amplify

this DNA by PCR
¥ GACTCCA ............TACAACC Y
§' CTGAGGT.............ATGTTGG 3’

(A) 5 GGTTGTA and 5" GACTCCA
(B) 5 CTGAGGT and 5' CCAACAT
(C) 5 ACTCAGT and 5' ATGTTGG
{D) Noneof the above
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Q.17
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Q.20

Expression of antiscase RNA of ACC synthase in transgenic tomato plants inhibited the
synihesis of ethylenc resulling in

(A)  Change in color from green 10 redr.

{(B3) Change in aroma

(C)  Change in color frivm red (0 green

(1Y) Mone of the above

Some of the genes from viruses introduced into plants in fully functional form often
« chibit Mendclian inbefitance hecause

(A} the genes are stahly integrated in chromosoracs

(1})  the genes arz stably maintained in vecturs

(€} the genes arc co-cxpressed with chromosomal gencs

(D)  the genes are not interrupted by introns

Agrohacteriun based wansformation of protoplasts obtuined from dicots is based on the
fact that

{A)  These exhihit strong chromosomal structures

(B) These have two cotyledons

(C)  These exhibitstrong wound response

¢D}  These have long tap root system

What would be the effect of ddition of 2,4-D oa the production of berberine by cell
culture of Thalicirum mtinus

(A) To stimulate growth and thereby uressc secondary metabolite production )
(B)  Stimulate dedifferentiation and therehy decrease sccondary metabolite production
(C)  Stimulate proliferation and reduce secondary metabolite production

(DY None of the above

Reverse vaccinology imdicates

{A)  From antigenic protein to vaccine development

(B) From antigenic polysaccharide to vaccine development
(C) From antibody to vaccine development

(D) From genome scquence to vaccine development

Ancnzyme following Michaclis — Menten kinetics  with Vi = 2.5 mmol m‘_i s and
Km= 5.0 mM was used 10 carry out the reaction in a batch stireed reactor. Starting with
4n initial substrale concentration of 0.1 M, thé time required for 50% conversion of the

substrate will be about: {In2=0.69)
(A) 01 hr
(B) 06hr
(C) O2Zhr

(D} 12 h



sie maximum  reaction velocity (V) for an enzyme catalyzed reaction wg
experimentally measured at two different temperatrres and following resulls weg
oblained:

Temperature, °C 27 37

Ve.mmolm™s? 225 | 450

The encegy of activation for the reaction is:
(A) 12834 cal mol”!
(B} 25668 cal mo)’
(C) 6417 cal mol”
(D) 19251 cal mol™

0.22  In a heterogencous papulation of cells cuntaining T-cells, B-cells and mactophages, the
cells are separated in the following scheme
‘Heterogencous — Cell suspension — Supernatant cells —  nylon wool

cell suspension  leftin a petri- passed through adhered cell
plate for 3 hrs nylen wool column
|
Flow through cell

Identify the major population of cells present in petri-plate, nylon wool adhered and
nylon wool column flow through respectively

{A} Macrophage, B-cell, T-cell

(B) T-cell; B-cell, macrophage

(C) Macrophage, T-cell, B-cell

(D) B-cell, T-cell, macrophage

G.23  Much the fullowing genetic elements with their functions.

Genetic clements Functions )
a. neo™ 1.Facilitates inducible expression of genes in cukaryotes

b, SV40 2.Facilitates constitutive expression of genes in eukaryotcs
c. LTR 3.Allows amplification of gene _

d. dhfr 4. Provides way of sclecting eukaryotic cells, which have

received foreign DNA
A} a—=d4b—+2c—1,d—3
(B) a—=2h—4,c—=1.d—3
(€] a=1lb—=dc—=2d—=13
(D} a—=d4b—=2,c—3d—1

.M In the cell cyele of a typical eukaryote, the sequence of events operating at the nme o1
cell division is
(A} S phase —+ G2 phase — G phase — M phase
(B)  Sphase - M phasz - G1 phase - G2 phase
(C)  5phase = G2 phase = M phase — G1 phase
(D) S phase = G1 phase — M phase - G2 phasc
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Q.27

Bateh formentation of glocese o cchanal yields a prducivity of 4.5 ¢ 1" b, I the yeas
el coneentiation i the  formentation brath is 80 (viv) and the intracellulir
NADS NADH  concentration  in the  yeist cells is 1M, the cyeling e ol
NAD e NADH will b

(A} StL00d eycles he!

(B)  20.000 cyeles he!

() i exeles he'!

() None of the above

Uhe binchies o the  disintegeation of bakers wist cells in o Bead mill is deseribed as
APt = Ralte = P where P ois the concentralnm of pretein released and P s the
graxipunt protein concenttation wchievable. K i the first order rate constant and s
035 he' o the system stdicd, The time reyuired for the release of ¥ of the
intracellular proteins will be:

(¥LY] AT ETH

(B U2

() Lol

(D) None of the shove

Inyession af sucruse by immohilized hvertase Tolloaws i substrate inhibited Kinelics. The
reaction e (v) in mul m het cun be expressed as:

v = RHE[S) ¢ {400+ 50 5] ¢ IS 1. where [S] is the suciow cuncentration, )

The immuhilized invenase preparation ix used in a CSTR with 100 mol m™ Sucrose
cuncenteation in the feed siream, I ke reaction velocity passes through a maxima at
5] = Y pad m the feed Mlow rate for a reaclor vislume of Im" 1o get the maximum
productivity (rom the reactor should be:

(A} Ol b’

3y Liom' b

€y sosmthe’!

(D Nonc of the above

Phstase. &0 cH2yM produced by Anpergifiis piger can he adsorbed an microcrystalline
cellulone powder (MCCP). The aTen  follows 3 Langmuis isotherm and the
savimum  cuncentration of the prolan that can be obtained onthe adsorbent 15
1) e oms . At 3 concentration of 30 mg | L isf pretein in the selution. the concentialion
" |1r;1=.:ir1 an the adsorbent roaches 35 mp cm Yonods desired e pecover _‘l'ﬂ'.“u'- u_f the
mrotein fram 13 line of the cell free cubure filirste containing 220 mg 1 pratein hy
Liditien o MCCP 10 the solution, The concentration of the protein adsorbed on the solid
st el wilh e

sAY 2L mpem !

tHy  Zl= e em’

W) 204 maem

(D N of the sbove



79 Messurement of kya in o bioreagt can be carried oul by sodium sulfile oxidatig
methond, that s Rased on the exidatinn of sxdium salfite 10 sodiom sulfule in the prescng
ol o calalysi (Cu'™ or o) Inoatypicul experiment, 4 laboretory fermenben Wils filleg
witl S Bitee af 05 A8 sodiom sulfite solution conlaining s M Cutt ions and the T g
sparped in After 10 mingres, the air flow was stupped and a1 ml snple was Takon ang
Htrated The concentration of sodium sullile in the sunupic was froumdd 10 e 0200 R The
oxypeen uptake rate Tor this acrated system will work vl tu b

{AY gl s

B gttty

() bEplts’

(DY None ef theabove

0.3 Examine the data given below i the wable an purification of a pratein X

e - — _— = e —————— e —————— Tt .
-i!f‘iit:p volurne protein conceniration Enzym_: activily
;Il __ { mi) (mg/ml ) { unitn/ml) |
N Cide eall- 5(H] 120 5.0 |
|| free extract |

[l

| i .

I Ammorium 125 30 11.0

| i o
(| sulfate precipitation
!|ln|1—cxthn-1=m

W o5 S0
lenromatouraphy 14 X _ mae
S ey ey = s experiment will b
The vield peresrt and purification factor respeciively athhuyend ol The experiment will be

approsimately
{A) 25and3
{B) Siland 20
(Cy o 20 spd 30
(Y 75 ansd 3



