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Btbfechnolg?q_?_r & its Applications

Blbfechnolojy = industrial scale producﬁon
of biopharmacevticals & bt'oloyt'cals usfny

GM microbes, ‘Q)nﬂf', plants & animals Fﬁf

Three critical research areas

(? best catalyst -7 improved organism or
& a pure. enzyme.

(i} optimal conditions For 'cafaly.sf' to act.

(i) downstream processiny fo purhc/ the

protein / 0(90}’)!-( cornpound.'

Applications in Agricvlture

Three options to increase +ood production
(a) aﬂro-—chemkal pased
(l_o) ogam‘c 'Farmmﬂ

() 9eneﬁ'cﬂ!ly en‘gfneere:c/ crop-ba.Sed.

Green ﬁeuolu'hbn Sz e ‘pDOd SUPPIY <-still not €nf)u\9h :
<-+tor jrownﬂ pop.

Yield rose due to :  better varietis,

manayemenf practices & ayrochemu'cals

' fertilisers + Ferecides pesﬂcfde.f)
BUT agrochemicals -7 costly + harm soil,

water, non'fa»:gef species. GV s alternative.
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GM Crops (AM)s)

x*

Plants / bacteria / ﬁbnﬂf / animals whose
geres have been altered by manipulation =
Genetically Modified O»:gamkms ( &ttt A1) )

GM has helped Yo .

() tolerate abiotic Stress (co/d, o(rouyhf',

salt, heaty.

(ir) reduce dependence on chem pesticides
(pest-resistant « rops).

Gii) reo(uce_ post-harvest losses.

2 J'al'.Se mineral-vse efﬁtfency of plants.

(v) enhance nutrition e.g- ﬂolden rice

(Vitarmin A enriched rice).

B+ Cotton

Bacﬂlqs f'hun'nﬂfen_ﬂ's -7 mawes Bt toxin
which «ills lep:dopferans (bo!!worm,

armyworm), coleopferans, df)oferans.

ry L A, ey IL Ao -7 blfatstoF A -7

< -corn borer

Toxin is made as inactive prototoxin (crysfaf).
Ln insect m:'dﬂuf“ -7 alkaline pH solvbilises it

-7 active toxin -7 pores in ﬁuf’ cells -7 death.
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Pest-FResistant Plants : RNAi

NMematode /Meloab(oyyne incoym'ﬁa infects

tobacco roots -7 heauy yield loss,

FNVA  interference (RAVAI)

A0 = cellular defence in all eukaryotes

silencing of a 5pecf»Q'c mPRNVA by a

~ complementary dsRAMA molecule that binds

i+ & prevents franslaﬁ'c:n.

Source of dsRAMA ¢ viruses with RAA genores

or mobile elements ( f'ransposons).

Sense RAA + anti-sense FNVA -7 dsfnvA -—>

Strategy vsed

U.ﬂhﬂ Ayr-'obacfenbm vectors, nematode-

specitic genes  were inserted in host plant.

DNA was made so as to produce BHts both
sense & anti-sense RNVA -7 form dsfmvA  ->
silence .speu'ﬁc mPNVA of nematode.

Parasite cannot survive in the frdn:jem’c

host -7 plant is protected.

gene - Ul — 3 VA 3 via. paragity
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Genetically Engineered Insulin

.
Lnsvlin manaﬁes adult-onset diapetes.
Earlier : extracted from pancreas of :

slaucghf'erec/ StHeep: cattle & p{gs.

Problem ; cavsed al/er:gy / immune reaction.

Structure of insulin

Two short polype,oﬁ'de chains
chain A + chain B \joined by
DISULPHIDE bridges £ o8 v ]

pro-insulin a2 =€ pepﬁde ) (550 IpEpTide =

<-extra it

In mammals -7 insulin made as PO - hormone
( pro- insulin)  with extra C pepﬁ'de. Mature
insulin has C peptide removed.  This was the

challenje with DA (nsulin producﬁ'on.

Eli Lily (7983) -7  Humolin

Prepared two DNA seguences = A chain

-f— B chain of human insulin.  Both inserted

into plasmids of E. wli -7 chains produced
separately -7 extracted -7 \joa'ned by
DISULPHIDE bonds =7  mature human insulin.

Mote . insulin must be r’Qje(f'ed (peph'de).
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Gene ﬂefapy & D@j;nosis

Gene therapy

Correction of a gene defect in a child or

gmbryo by :'nserh'ny genes into cells/h'ssues.

/st cinical gene f'herapy - /790 - a 9"70’
old ﬂf.ff with ADA de/—?cfency.

ADA = adenosine deaminase vital for immune

/

sy stem. Disorder = deletion of ADA gere.

hymphocy/tes. - '+ ADA Dgd - me

<-uviral wvector

Lymphocyfes are not immortal -7 pen'odfc
intfusion needed. Permanent cure . isolate

gene from marrow cells (embryonfc sraﬂel

Molecvular dia qnosis

Conventional tests detect a disease late.

fecombinant tools - earfy & accurate.

(a) Pcr - amphfy paf"hoﬂen nucleic aud
i suspect . ¢ a’efecf;s HIV / cancer / muta-
tions even. at uvery low concentration.
(b) ELLSA - anf'{gen-a;'rﬁ'body interaction ;

detects infection by anf'{gen / anﬁbody.
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Transgenic Animals

Animals whose DAA has been manipulated to
carry an  wEFE foreign gere = transqgenic.
‘75“% are mice ; also rats, rabbits, P1gs, cows,

sheep and Hish.

Why are they made 7

(7 study normal physiology / gene
reﬂulahbn E g genes atfoct body.
Gi) Sfudy disease - models +or cancer,
cy stic ngo.Si'SJ rheumatord arthritis,
Alzheirmer's. .
G bfoloyfcal ,oroducfs - e.9. human alpha'/
. anf'r'f'rypsfn (emphyséma), factor VIIIL

(haemophfh'a), insulin in  milL.

/(-'O.Sl'e (/7?7) - COw, 2.5 j/l‘ <-human alpha-

<-lactalbumin

Fosie's milk was mMore nuf'ﬂ'ﬁonah’y balanced

for human babies than ratural cow's milk.

Gv)  Vacune Sa'Fefy testing

Trﬂn{genfc mice Qare befny vsed to test
polioc vaccine saﬁely -7 may replace monKeys.

(v) chemical saacefy f'esﬁ'ny - f'ox:'c:'fy fests.
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Ethical Lssves & GEAC

/Modaﬂ/mﬂ If'w'nﬂ o::gamkms has unpredf'd'able
outcomes when f'nfroduced info eco.sy.sf'ems.
Ethics. = moral standards for evaluaﬁhﬂ

whether such &= actions are r{ghf.

GEAC

Genetic Enﬂubeermﬂ Approval Committee -
Indian govt. bod7 that decides vah'dffy of
GM research & satety of releasing G

or:ganfkm.s for public use.

Bl'opiracy & Patents

Babph'acy r MAMCs use bio-

resources w/o permit / paymenf"

Developmﬁ nations = rich 1n bio-resources
& traditional Kno‘uledﬂe. Deve!oped nations

are poor In these but rich 1n tech & Fonds.

Examp!e.s Basmati rice - VAY patent (ﬁfceTec)

basgd on Indian varieties turmeric, neem

/

patents - all challenﬂea’ by India.
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