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BIOTL'CHN OLOGICAL APP LICATION SIN
JE-FIELD OF MEDICINE

e rDNA technology processes have made
e~

care 30r pinant therapeutics all
over World approved for human use.
¢ Out of these 12 are marketed in India.
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NCLUITIVITIalll 1TTiICiapculiC Uiugo Appiruvcu
for Marketing in India

Molecules

Therapeutic applications

Hepatitis B vaccine (r- HBsAg based)

Immunization against Hepatitis B virus

Erythropoietin

Treatment of anemia

Interferon alpha 2B

Treatment of leukemia, Hepatitis B and Hepatitis C

Epidermal Growth factor (EGF)

Organ morphogenesis and mitogenesis

Streptokinase

Dissolution of clot in acute myocardial infarction

Human insulin

Treatment of diabetes

GM-CSF; G-CSF

Treatment of chemotherapy induced neutropenia; treatment of neutropenia

Interferon alpha 2A

Chronic myeloid leukemia

Human growth hormone

Treatment of dwarfism in children

Nimotuzumab

Treatment of breast cancer

Rituximab

Treating non-Hodgkin’s lymphoma & arthritis.

Tissue Plasminogen Activator

Dissolution of clot in acute myocardial infarction

Blood factor VIiI

Treatment of hemophilia type A

Follicle stimulating hormone

Treatment of reproductive disorders

Teriparatide (Forteo)

Parathyroid hormone for treating osteoporosis

Drerecogin alpha (Xigris)

Burns and severe sepsis

Platelet Derived Growth Factor (PDGF)

Receptor antagonist in certain types of cancer

Interleukin 2; interleukin 11

Treatment of renal cell carcinoma; treatment of thrombocytopenia

Blood factor VII (Eptacogalpha)
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Human body
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In the early 1920s Frederick Banting and Charles
Bestdiscovered insulin under the directorship ofjohn
@t the University of Toronto. With the help of James

Sir Frederick Banting was
the co-discoverer of Insulin
and shared Canada’s first
Nobel Prize

: Frederick Banting
In the winter of 1921-22, 1891-1941

the discovery of insulin
was made by a team of
researchers that included
Banting

Banting was hailed as the
principal discoverer of
Insulin because his idea
Charles Best (left) and had launched the research
Frederick Banting, with a

Frederick G.Banting,  J.J.R MacLeod, Charles Best, J.8,Collip, Hoq seil i thek
18911941 1876-1935 18991978 18921965 < < Ay experiments to isolate

insulin




iUdiman insuilin
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i Insulinis madeupof' 51 amino acids arranged in two polypeptide chains.
282 1 amino acids and B has 30 amino acids.

» The two polypeptide chains are interconnected by two disulphide bridges.
» A disulphide linkage also occursin A chain.

» The hormonedevelops from a storage product proinsulin has 3 chains- A,Band C.
» Cchain has 33 amino acids which is removed prior to insulin formation.



PRODUCTION OF INSULINBY RDNA TECHNOLOGY

Qactosi Promo paniostase ) : o - 3 . -
gegnea003| o Segnem * Yembed - In-1983, Eli Lily an American company,
AL first prepared two DNA sequences
highy expressed gene : : :
ohee whg correspondingto A and B chains of human
' ; . . T -
it insulin and introduced them in plasmids
e\
of £. coli to produce insulin chains.
P ( = Chains A and B were produced
P Transform E. ool with i .
| beeontien separately, extracted and combined by
\ " oxssonvectos, : n . .4 -
et 3 creating disulphide bondsto form human
oels by e anooic Ny 4 N : -
e | insulin (humiuliny.

Stepsinvolved are:

~ Isolation of Donor or DNA segment

o R g » Production of multiple copies of rDNA
| | ~ Introduction of rDNA in recipient

[]Ohemioal!yremove insuln _ . :
| ohpeites um e organisms

. [-galactosidase proten. i ) .
/\ \\ » Screening of the transformed cells
S ]/ ~ Dr Saran Narang, a scientist of Indian
gy /wwwe] et | origin, working in Otftawa, Canada was

e ol ) P involved in cloning of insulin gene.
functonal insuln, |

fusion protein fusion protgin

B-galectosidase/nsulin A \ f-oalactosidase/nsuin B

1312:David Melntye.



GENE THERAPY
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It is a teehmiquie of genetic engineering to replace a faulty
gené by a normal healthy functional gene.
XPES OF GENE THERAPY:

Germline Gene Therapy

-i:.,‘. ene The "

ilar ystrophy

o Cystl Fibrosis
The first clinical gene therapy was givenin 1990 to a 4 year
old girl with adenosine deaminase (ADA) deficiency. The
enzyme is very important for the function of immune system.
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» lugame children this ADA can be cured by bone marrow

m:lx‘pflf'm atron.

ln others it can be treated by cnzyme eeplaceient Mierapy ) il which

Iumt.lon EADA 18 2iven to the mull by injection. '
\i

> Bl 11 } DIQRICIES DRl \\2 it mot cured Senmpletely, as s these

patients 10 & Qe fnchional T=ymplhocyles.

> T-lymplaCCWES dite exiracied. fmm IISRPOTIC M rrow  olthepaticnt

gl are culltured ouiSidEineiaRti -

» Eu mdom AlRAVBIRTCIDNA (2 petroviral veetor) is then introduced into

these lvmplm‘cv e which are reinjected mto the bone marrow of the

patient.

~ The patient requires periodic intfusions of such eenctically
cheinecred lymphocytes as these cells do not remain alive always Bk i
injected at carly cmbryvonic stages it may be a perimancit e,
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ple of antigen and antibody interaction.
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