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Biopharmaceutical Products

Insulin
Human Growth Hormone (hGH)
α-Interferon
Hepatitis B Vaccine
Tissue Plasminogen Activator (TPA)
Erythropoietin-α
γ-Interferon
Granulocyte Colony Stimulating Factor (G-CSF)
Granulocyte-Macrophage Colony Stimulating Factor (GM-CSF)
Interleukin 2
Factor VIII
β-Interferon
DNase (Pulmozyme®)
Glucocerebrosidase (Cerezyme®)
ReoPro®

Source: Consulting Resources Corp.
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Hybridoma Cell Lines 
Provide a Permanent 
Source of Monoclonal 
Antibodies

Monoclonal antibodies useful 
for:
• Protein localization
• Protein purification

Cancer therapy using monoclonal antibodies

Humira (adalimumab) – 
Monoclonal antibody against 
TNFalpha

Enbrel (etanercept) – 
Fusion between the p75 
TNFalpha receptor and an Ig

Remicade (infliximab) – 
Monoclonal antibody against 
TNFalpha

Seretide/Advair – 
Salmeterol and fluticasone

Lantus – insulin glargine

Rituxan (rituximab) – 
monoclonal antibody against 
B cell CD20

Avastin - monoclonal 
antibody against VEGF-A

Herceptin (trastuzumab) – 
monoclonal antibody against 
HER2/neu

Crestor (rosuvastatina) - 
statin

Abilifty (aripiprazolo) – 
schizophrenia and bipolar 
disorders

Late ‘70s and early ‘80s:
 Very successful biotech companies 
are born in the US (Genentech, 1976; Biogen, 1978; 
Amgen, 1980; Immunex, 1981; Chiron, 1981; 
Genzyme 1981)

early ‘80s: 
UNIDO functionaries in Vienna conceive the idea of a 
biotech Centre for developing countries

The early days in ICGEB history

1982: 	 First meeting organized by UNIDO in Belgrade, 
Serbia



Late ‘70s and early ‘80s:
 Very successful biotech companies 
are born in the US (Genentech, 1976; Biogen, 1978; 
Amgen, 1980; Immunex, 1981; Chiron, 1981; 
Genzyme 1981)

early ‘80s: 
UNIDO functionaries in Vienna conceive the idea of a 
biotech Centre for developing countries

1982: 	 First meeting organized by UNIDO in Belgrade, 
Serbia

1983: 	 Foundation meeting in Madrid, Spain; Italy puts 
forward its candidature to host the Centre

1987: 	 ICGEB is founded with two seats, one in Trieste, Italy 
and one in New Delhi, India

The early days in ICGEB history Health
Biopharmaceuticals 
Vaccines
Diagnostics for viral and genetic disease
Protection against sexually-transmitted diseases 

Agriculture
Enhance productivity

Pest protection
Herbicide tolerance
Environmental adaptation

Improve nutritional composition of foods
Reduce allergenicity

Environment
Sanitation
Clean water
Bioremediation

Energy
Biofuels

Biotechnology 
for development

Salinity and drought: two serious threats to 
agricultural yield 

~80% close to drought condition

~50% threatened with salinity

India

Haryana, Punjab, Rajasthan and Delhi (the grain baskets of India) lost 109 
cubic km of  ground water in last 6 yrs (2002-08) 

NASA satellites unlock secret to Northern India’s vanishing water

Nature, Aug 2009

Sneh L Singla-Pareek
ICGEB, New Delhi

Triple transgenic rice plants for durable stress 
tolerance

Triple (GIy+GlyII+NHX) transgenic  rice  plants show better reproductive growth as compared 
to double (GlyI+GlyII) or single (NHX1) transgenic lines and WT plants under salinity stress 
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Sneh L Singla-Pareek
ICGEB, New Delhi



80+ Signatory States,  60+ Member States, 3 Components:
Trieste (Italy) - New Delhi (India) - CapeTown (South Africa)

 and a network of 40+ Affiliated Centres

Developing knowledge

CapeTown, South Africa

New Delhi, India

Trieste, Italy

ICGEB An intergovernmental organization in the 
United Nations Common System

What's next?
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Maximum life span for the human species (unchanged in the last 
100,000 years): ~125 years
The longest-lived human being is Jeanne Calment (122.5 years), died 
in France, in August 1997

How long shall we live?

Rat: 3 years
Squirrel: 25 years
Sheep: 12 years
Turtle: 150 years
Dog: 15-30 years
Fly: 3 months
Canary 15 years
Bat 50 years

Maximum life span in other species:

In animal studies, maximum life span is 
often taken to be the mean life span of 
the most long-lived 10% of a given 
cohort. By another definition, however, 
maximum life span corresponds to the 
age at which the oldest known 
member of a species or experimental 
group has died. Calculation of the 
maximum life span in the latter sense 
depends upon initial sample size.

Aging correlates with 
the sudden or 
progressive exhaustion 
of regenerative capacity 
in most organs and 
tissues after birth

Rubens, Philadelphia

Nicolas-Sebastien Adam, Paris, Louvre

"The hound of Zeus, the tawny eagle, ..... feasting on 
thy liver til he hath gnawn it black"

Aeschylys, Prometeus Bound

Heart failure

Arthrosis

Diabetes

Alzheimer’s disease

Parkinson’s disease

Hearing impairment

Age-related macular 
degeneration

Cataract



Cardiovascular disorders are the most 
common, serious, chronic, life-threatening 
disease causing more deaths, disability 
and economic costs than all other 
diseases, including cancer.

More than 1 person out of 3 dies because of 
cardiovascular disorders, including 
myocardial infarction (42%) or stroke (36%). 
The total deaths due to these diseases per 
year is >17 million people worldwide.

More than 50% of patients with ischemic 
cardiomyopathy develop towards heart 
failure; t

Causes of death
World Health Organization, 2011

 Global Atlas on cardiovascular disease 
prevention and control, WHO 2011

The tremendous burden of 
cardiovascular disorders
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Cultured primary rat cardiomyocytes
In vivo BrdU incorporation in 

adult rats

Adult cardiomyocytes do not proliferate There is a pressing need to develop novel therapeutics 
for highly prevalent degenerative disorders

Ischemic cardiomyopathy and heart failure (HF)
15 million HF patients worldwide; 50% of patients with HF die within 4 years
Neurodegeneration
30% of people over 80 years develop Alzheimer disease, and 1-3% of those 
over 65 years of age develop Parkinson's disease
Diabetes mellitus
>170 million people affected worldwide. Both Type 1 (autoimmune) and Type 2 
(due to insulin resistance) diabetes are eventually determined by β-cell loss
Retinal degeneration
Age-related macular degeneration (AMD) is the leading cause of irreversible 
blindness, mostly affecting  people over the age of 50. Prevalence of 30% in 
people over age 75 
Presbycusis (Age-related hearing loss)
Due to degeneration of hair cells of the cochlea and giant stereociliary cells. 
Affects >50% people over age 75



Time line showing 
the development 
of drugs against 
heart failure

Digitalis

Diuretics

Aldosterone antagonists
ACE inhibitors, Beta-blockers
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Biotherapeutics for degenerative 
conditions

Synthetic peptides or 
recombinant proteins

Gene Therapy
Protein-coding cDNA, 
siRNA, miRNA, miRNA 
inhibitor. Which vector? Syringe containing factor, 

vector or stem cells

Cell Therapy
Stem cell? Source?

Tissue protection 
Improved function

Regeneration

cel-miR-67 hsa-miR-199ahsa-miR-590

Eulalio et al. 2012. Nature 492, 376
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