








Hybrid com is
commercialized.
By 1945, hybrid com.,
with its remarkable
vields, accounts for
78 pencent of
.5 -qrown corm.

1928 1933

Alewander
Fleming discovers
penicillin a5
an antibiotic.

In Cambridge,
24-year-old

scholarship holder

James Watson and
Je-year-old physicist
Francis Crick describe

the double-helix

structure of DNA.

1344

Oswald T. Avery and
hiz colleagues at the
Rockafeller Institute in
Mew York discover that
deaeyribonudeic acid
(OM&) iz the substance
that carries the genetic
information.

1953 1955

Frederick Sanger
decodes the amino
acid sequence aof
insulin and thus shows &
for the first fime that =754
proteins consist ofa ¢
defined sequence of :“ 3
amino acids.




! The genetic oode
is cracked,

. that a saquence of
thres nucleatide
% bases determines
; gach of 20
aming acids.

18966 1973

Herbert Boyer and
Stanley Cohen sucoeed
in recom bining DRA
for the first ime. This
experiment iz regarded
as the birth of genetic
enginesring.

e e =

enentech, the first
biotechnalogy Scientific
company. is journals publish
founded by Robert the complete
Swanson and human genome
Herbert Bover. SROUBNCE.

1976 1880 20cH

The Human Eenome
Project—an
international effort
ta map all the genes
in the human body—
is launched .

SOURCES: Biotechnology Industry Oraganization: Scharing AG, Germany: Genentech Ine.
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http://www.bio.org/er/approveddrugs.asp
http://www.bio.org/er/approveddrugs.asp
http://www.bio.org/er/approveddrugs.asp
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' New Bmtem Drug and Vaccine Appmualsf
New Indication Approvals by Year
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Market [’:apllallzallun, 1994-2002*
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Nmounts are LS, dollars in Billions,
Sowres:  Ernst & Young LLP and BioWarld
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El-ntE:h Industry Financing, 2001

Total: 815,094 Million

{all figures in millions)

Milestones and 1"1_|||i13.- [P()s:
Buys from Partners; ?EHE.E
2 $300.7 2%
ex Fallow-ons:

$3.010.8
3%

- Venture funding;

| $5.763.3

E iy
Puslalied! COhbyer:

$7.227.0
18%

‘: Satrve: BioWarld
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Overview of the Drug Discovery Process

Discovery
(2= 10years)
Preclinlcal Testing
{Lab and animal testing)
Phase |
{20-30 healthy volunteers usad
to check for safety and dosage)
Phase Il
{100 300 patient volunteers used to
check for efficacy and side effects)
Phasa I
(1,000~ 5 000 patient volunteers
used to monitor reactions
to long-term drg use)
FDA Review
& Approval

Post-Marketing
Testing

| |
Years 0 14
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