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HE PATH TO DRUG DISCOV-
ERY IS EXTREMELY LONG
AND COMPLEX, and accord i n g
to Jonathan Knowles, Ph.D., dire c-
tor of global re s e a rch at Roche, at
the heart of that journey is good sci-
ence. Dr. Knowles believes that
good science is predicated on the

basis of asking good questions and challenging
long-held premises to influence the funda-
mental issues underlying medicine. Dr.
Knowles also believes that good science cro s s-
es cultural boundaries and is a global rather
than regional concept. 

“Science and medicine are universal and
people have the same motivations around the
world,” he says. “The difficulty of cre a t i n g
e ffective medicines often is undere s t i m a t e d . ”

During his care e r, Dr. Knowles has gained
a global perspective and has been involved in
most aspects of drug discovery having worked
for academic institutions in Europe, Japan,
and the United States. He also spent 12 years
at a govern m e n t - s p o n s o red re s e a rch center in
Finland before taking a position at Glaxo in
Switzerland. To d a y, he oversees re s e a rch of the
Roche Group and specifically the re s e a rch at
R o c h e ’s four centers of excellence, which are
located around the world. His re s p o n s i b i l i t i e s
take him from his base in Basel, Switzerland,
to Japan, other parts of Europe, and the Unit-
ed States, where he spends about one week
e v e ry month.

“I would like to think this exposure to dif-
f e rent cultures gives me a broader range of
possibilities of interaction; I am very comfort-
able in diff e rent cultural environments,” he
says. “For instance, I am as comfortable in Cal-
i f o rnia as I am in Japan, not to mention
S w i t z e r l a n d . ”

D r. Knowles’ affinity for adapting to diff e r-
ent cultural environments is a definite asset, as
m o re than 56 nationalities are re p resented by
the people who work in the company’s Basel
h e a d q u a rters alone. For Dr. Knowles, this
makes Roche the ideal place to work. 

Roche employs more than 69,000 people
worldwide and markets products in more than
150 countries. 

Such diversity poses certain challenges, but
these challenges have more to do with priori-

tization than with science, such as in deciding
which area or areas to focus the company’s
re s e a rch eff o rts on to benefit patients and the
company as a whole.

“ T h e re ’s a growing understanding in the
company that we can only be successful by
working together,” Dr. Knowles says. “Nei-
ther the company nor patients benefit if some
areas are unbelievably
successful and others
a re n ’t . ”

For Roche, working
together means not only
integrating ideas and
strategies across depart-
ments and divisions
within the company, but
also with outside part-
ners, be they industry,
academia, or other enti-
ties. Only then, Dr.
Knowles believes, can
good science result in new and more eff i c a-
cious medicines or other healthcare solutions.

The Mechanisms of
S C I E N C E

F rom an early age, Dr. Knowles was inter-
ested in the way things work — be they clocks
or sailing ships — and consequently how to
make them work better. That interest later
translated into gaining an understanding of
why people get sick and what can be done to
make them better. The answers to many of
those questions, Dr. Knowles says, lie in genet-
ics. After completing an undergraduate degre e
in molecular genetics, he went on to receive a
Ph.D. in mitochondrial genetics, which is the
genetics of energy generation, investigating
how biological systems generate energ y.

“In the context of biology, genetics, if done
right, provides the answers to why things go
w rong or right in the context of a part i c u l a r
e n v i ronment and often provides inform a t i o n
about the environment,” Dr. Knowles says.
“This is one of the primary tools to understand-
ing what’s wrong and how to fix the pro b l e m . ”

His re s e a rch at various institutions led Dr.
Knowles to hypothesize that the most impor-

tant problem to be
solved in biology and
medicine was gene re g u-
lation, which he
believed would lead to
the creation of better
medicines. With that in

mind, he spent a year in Finland working with
a couple of groups on gene expression in
D rosophila, a fruit fly. At this point in his
c a re e r, fruit fly heat-shock gene expression was
one of the best understood and provided the
best opportunity to develop a novel appro a c h
for identifying the actual proteins, or switch-
es, that turn genes on and off .

The plan was to take a position at the
A l b e rt Einstein Medical School in the United
States after the year in Finland, but a bro a d l y
defined opportunity to lead a biotechnology
g roup applying molecular biology to biotech-
nology was off e red to Dr. Knowles. Unable to
t u rn down such an opport u n i t y, Dr. Knowles
remained in Finland, spending a total of 12
years in the country, the majority of the time
at the Biotechnical Laboratory of the Te c h n i c a l
Research Center, a government-funded
re s e a rch center in Helsinki.

“I had a very exciting 12 years in Finland
working on a range of scientific questions —
f rom creating new antibiotics and peptides in
medicines in collaboration with European phar-
maceutical companies to improving the lager
p rocess involved with producing beer,” he says.

D r. Knowles says this experience taught
him how to manage science and pre p a red him
for his move into the pharmaceutical industry
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as director of the Glaxo Institute for Molecu-
lar Biology in Geneva. As with the Helsinki
position, Dr. Knowles says the job at Glaxo
once again presented a fairly open-ended
o p p o rt u n i t y, this time working on applying
molecular biology to drug discovery. 

“Originally when I went to the Glaxo Insti-
tute, molecular biology was really about shuf-
fling genes,” he says. “Incre a s i n g l y, it became
clear that molecular biology, when combined
with automation and sophisticated inform a t i c s ,
p a rticularly epidemiology, could go furt h e r ;
molecular biology could actually help us to
understand not simply why mice are diff e re n t ,
but why people are diff e rent and why some peo-
ple get some diseases and other people don’t . ”

D r. Knowles says his work in the area led
to some exciting developments while at
Glaxo, including the creation of the genetics
division within the company’s re s e a rch and
development unit. One of the achievements at
Glaxo that Dr. Knowles is most proud of is his
p a rt in developing the Glaxo Institute in
Geneva. 

“During the 10 years I was at the Institute,
the work equaled the
output from some of
the better academic
institutes in Euro p e
in terms of the pub-
lication and citation
index,” he notes. 

A c c o rding to Dr. Knowles, this was part i c-
ularly important because the Institute was on
the cutting edge in terms of influencing the
f u t u re of medicine and the future of science.

The institute later was sold by Glaxo and is
now the main re s e a rch headquarters for Sero n o ,
one of Euro p e ’s biggest biotech companies.

While the work at Glaxo inspired Dr.
Knowles, he believed there was one import a n t

W H AT IS IT ABOUT THE RESEARCH AND DEV E LOPMENT 

P ROCESS T H AT YOU FIND MOST INSPIRAT I O N A L ?

Good medicines and diagnostics are n’t made by accident, b u t

t h rough the best possible science. I ’m ve ry exc i ted by dive r s i ty and

by exce l l e n ce and the oppo rt u n i ty, in co l l a bo ration with my co l-

leagues around the wo rl d, to wo rk on some of the most exc i t i n g

ex pe ri m e nts in science and medicine. If my colleagues and I are suc-

ce s s f u l , we bring relief of suffe ring to many millions of pe o p l e

a round the wo rld —  that’s inspiri n g.

ARE THERE PEOPLE WHO HAVE INSPIRED YOU AND HELPED

LEAD YOU TO WHERE YOU ARE TO D AY ?

Th e re are many, but if I start with my early ca re e r,my Ph . D. s u pe rv i s o r

at the Un i ve r s i ty of Ed i n b u rg h , Ge o f f rey Be a l e, who will be 90 ve ry

s oo n ,t a u g ht me two things. One is the cri t i cal impo rt a n ce of aski n g

the ri g ht question, and the other is with the ri g ht question genetics

can provide the answe r. In te rms of management inte rf a ce s,my bo s s

in Fi n l a n d,To r - Magnus En a ri ,t a u g ht me a lot about the management

of science,the management of pe o p l e, the management of diffe re nt

s t a ke h o l d e r s, and how to manage large groups of scient i s t s. He wa s

a maste r.

H OW DO YOU BELIEVE YOU INSPIRE THOSE WITH WHOM YO U

WORK AND WHO YOU OV E R S E E ?

I have a sense of optimism,which tra n s l ates into ve ry ambitious goals.

When I moved to Finland there was a bit of re l u ct a n ce. I had pe o p l e

tell me,“This is more difficult to do in Fi n l a n d, you don’t understand.”

I n s p i rational Pu r s u i t s
IN AN EXC LUSIVE INTERV I EW WITH PHARMAVO I C E, J O N AT H A N

K N OW L E S ,P H . D. , TALKS ABOUT W H AT INSPIRES HIM, H OW HE HOPES

TO INSPIRE HIS CO L L E AG U E S ,AND THE PA RALLELS BETW E E N

N AT U R E, R E LAXAT I O N , AND THE PURSUIT OF EXCELLENT SCIENCE.

My re s ponse wa s,“I simply co u l d n’t ca re.We have marvelous re s o u rce s,

we have a fantastic env i ro n m e nt here in Sca n d i n av i a ,l e t’s get on and do

i t.” And we did. I have ambitious goals combined with a sense of opti-

m i s m . And when I’m not under time pre s s u re, I would like to think I’m

f a i rly sympathetic and capable of listening to pe o p l e.

GIVEN THE PRESSURES OF THE JOB,W H AT DO YOU FIND HELPS

YOU TO RECHARGE YOUR BATTERIES AND MAINTAIN THE FOCUS

T H AT IS REQUIRED FOR THE CO M PA N Y’S R&D SUCC E S S ?

I like to go for a quiet walk where I can see plant s, a n i m a l s, and bird s ; I

find nat u re inspirat i o n a l . Th e re are a lot of parallels be tween plants in

s p ring and companies expanding and societies being cre ate d,the re d i-

re ction of re s o u rce s, p ri o ri t i z ation of leaves versus sto ra g e. I find bio-

l og i cal metaphors ve ry applicable to economics and soc i e ty. I also like

w h at I would call life - t h re atening act i v i t i e s, such as ski i n g, s a i l i n g, a n d

flying small airp l a n e s.I enjoy these be cause they demand inte n s i ty and

foc u s.When I think about the bigger issues at wo rk ,these activities give

me a broader pe r s pe ct i ve in te rms of cre ating options and more ways

of loo king at things.

D R .J O N ATHAN KNOW L E S
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element missing: the application of of genetics
to diagnostics. That emphasis on the dual ro l e s
of pharmaceuticals and diagnostics, he says,
was one the major attractions to joining
R o c h e .

I nte rn a l OV E R LA P S
As director of global re s e a rch at Roche, Dr.

Knowles oversees the company’s re s e a rc h
s t r a t e g y. Central to that is finding synerg i e s
for product development within Roche’s phar-
maceutical and diagnostics divisions.

D r. Knowles says while a pharm a c e u t i c a l
and a diagnostic product may look very diff e r-
ent and serve somewhat diff e rent purposes, the
science underlying the creation of the two
p roducts is, re m a r k a b l y, similar. 

D r. Knowles’ ensures that there is an
understanding between the two divisions so
each partner understands how they might cre-
ate products or derive benefits from accessing
the other’s understanding — both clinical and
p re c l i n i c a l .

“ We often find that we can form a joint
g roup between diagnostics and pharm a c e u t i c a l s
to do the same experiment,” he says. “For
instance in oncology, we have a joint pro t e o m i c s
g roup whose mission is to identify patients who
might be at risk of developing cancer so they
can be treated early or physicians can identify
which treatments would be most appro p r i a t e
for which patients on the basis of the pro t e i n s
found in the tumor or in the serum from blood
s a m p l e s . ”

The value of such collaborations is appare n t
f rom the re s e a rch done at Genentech Inc. in
the area of breast cancer. Roche is the majori-
ty shareholder of Genentech, which operates as
a publicly traded, independent legal entity as
p a rt of the Roche group. 

The discovery of HER2 (human epiderm a l

growth factor recep-
tor2), the protein found
on the surface of cells,
led to both a diagnostic
and a medicine, Dr.
Knowles explains.

In 1998, Genentech
received approval fro m
the FDA to market the humanized monoclonal
antibody Herceptin as a first-line therapy in
combination with paclitaxel and as a single
agent in second- and third-line therapy for
patients with metastatic breast cancer who have
tumors that overe x p ress the HER2 pro t e i n .

Roche has exclusive marketing rights to
H e rceptin outside the United States.

H e rceptin is designed specifically for HER2
positive patients and, as clinical trials have
shown, careful selection of these patients re s u l t s
in improvement in survival, quality of life, and
a better use of clinical re s o u rces. The availability
of Herceptin means HER2 testing is an essential
p a rt of breast-cancer management today. 

“The diagnostic gives the prognosis that a
patient with a breast tumor overe x p re s s i n g
HER2 has, on average, only a three-year life
e x p e c t a n c y, and those with a breast tumor that
does not express HER2 have a life expectancy
of seven years,” he says. “In this case, one sci-
entific discovery led to both a diagnostic and
the medicine Herceptin. That’s a piece of early
g e n o m i c s . ”

These types of dual projects are central to
R o c h e ’s R&D endeavors and are helping the
company identify not only the best medicines
but also which medicine will benefit which

p a t i e n t s .
“The challenge we

have going forw a rd is
to identify which
patients should get
which medicine, and
t h a t ’s where diagnostics
come in,” he says. “The
m o re precisely we can
identify the right
medicine for the right
patient, the more eff i-
cient the healthcare
profession becomes,

and there f o re the more re s e a rch dollars we can
devote to developing better medicines for
other patients.”

Roche already has found some further suc-
cess with this strategy with Pegasys, a pegylat-
ed interf e ron, which was approved in the Unit-
ed States in December 2002. The FDA
a p p roved combination therapy with Pegasys
( p e g i n t e rf e ron alfa-2a) and Copegus (ribavirin)
for the treatment of adults with chronic hepati-
tis C who have compensated liver disease and
have not previously been treated with interf e r-
on alpha. Patients in whom efficacy was
demonstrated included patients with compen-
sated liver disease and histological evidence of

J O N AT H A N K n o w l e s
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c i rrhosis (Child-Pugh class A). Pegasys and
Copegus combination therapy was granted pri-
ority review designation by the FDA and
Pegasys was approved as combination therapy
for the treatment of adults with chronic hepati-
tis C (HCV) Oct. 16, 2002.

“ We developed Pegasys using diagnostics,
instead of looking at the efficacy of the dru g
at the end of the treatment, which takes a
y e a r,” Dr. Knowles says. “We also looked at
interim measures of success after thre e
months. After three months we can evaluate
individual patients to determine if they
should continue taking Pegasys because the
d rug is treating HCV eff e c t i v e l y. We also
know if patients should stop, because the
p robability of successfully treating their HCV
is small.”

D r. Knowles is passionate in his belief that
the future of medicine is in the interplay
between pharmaceuticals and diagnostics, and
he, along with other senior executives at
Roche, has helped drive that message
t h roughout the company. 

In 1997, Roche acquired the diagnostic
and pharmaceutical businesses of the
Boehringer Mannheim Group, creating the
w o r l d ’s largest diagnostics company — Roche
Diagnostics Corp. Roche continues to place
significant focus on the diagnostics side of the
business. This April, for example, Roche
Diagnostics announced plans to invest $135
million and create about 600 new jobs at its
Indianapolis campus during the next 10 years.
In the next several years, the company expects
g rowth and expansion of its re s e a rch and
development, laboratory, manufacturing, dis-
tribution, information technology, and corpo-
rate headquarters operations in support of five
diagnostics business areas: diabetes care, cen-
tral diagnostics, applied sciences, molecular
diagnostics, and point of care .

Exte rn a l
CO L LA B O RAT I O N

The science that comes out of a pharma or
biotech company does not exist in a vacuum,
but is rather the result of collaborations, part-
nerships, and understanding across industry,
academia, and govern m e n t - s p o n s o red pro-
grams, Dr. Knowles says. 

He warns against the tendency to re g a rd
the pharmaceutical industry as something of a
world unto itself.

“The pharmaceutical industry, like other
industries, is part of society; it exists to serv e
people,” he says. “If an industry serves society
well, it will be successful; if it doesn’t it won’t .
At a fundamental level, it’s very important for
people in science, particularly in industry, to
have a broad understanding of how science
works in all parts of the world and diff e re n t
communities. It’s extremely important for sci-
entists in industry to understand the motiva-
tions and the constraints of academia to allow
e ffective interf a c e . ”

This deep-seated understanding of the
power of collaboration in science has serv e d
D r. Knowles well in his care e r. And it is a view
that he has brought to, and shares with, his
colleagues at Roche.

In recent years, Roche has stepped up its
p a rtnerships and collaborations and is now the
i n d u s t ry leader in product-based deals and a
leader in re s e a rch or technology deals. Last year,
t h rough its newly formed licensing business
development group, Roche entered into 25
p a rtnerships in a variety of therapeutic are a s .

One of the most gro u n d b reaking collabora-
tions is with an Iceland-based org a n i z a t i o n
called deCODE, a biotech company created by
a group of re s e a rchers to understand genetic
risk in common disease. Dr. Knowles explains

the partnership gives Roche access to
d e C O D E ’s findings, which are extraord i n a r i l y
detailed thanks to certain aspects unique to
Iceland. (See box on page 54 for more details.)

“For 1,200 years, one of the main interests of
people living in Iceland has been their genealo-
gy; so the public domain has all of the family
t rees going back 1,200 years,” he says. “Because
Iceland is part of Scandinavia, the country has
an extremely coherent medical database, so all
medical information about all residents is
s t o red in a coherent fashion, which is not tru e
for many hospitals around the world let alone a
whole nation. Under the leadership of Kári Ste-
fánsson, who is CEO of deCODE, based in
Reykjavik, the company has the largest geno-
typing center in the world. Putting all these
things together, deCODE has been able to
uncover many significant genetic risk factors.”

The significance of deCODE’s knowledge
base is that healthcare professionals can identi-
fy people at risk for diseases, and re s e a rc h e r s
a re better able to identify new drug targets to
help treat or prevent those diseases.

This exchange of information works both
ways. Many years ago, Roche acquired the
rights to polymerase chain reaction, or PCR, a
molecular biology technique that allows for
quick replication of DNA, and decided to
grant licenses across the board. That decision,
D r. Knowles says, ensures that PCR is bro a d-
ly used for the benefit of science and medicine.

I n c re a s i n g l y, with the development of
some new approaches in biology, the science of
academia and industry are brought much clos-
er together. Dr. Knowles offers as an example
early work done on restriction enzymes, which
s t a rted with studies into why some bacteria
phages infected some bacteria but not others.

“The answer to that question gave birth to
recombinant DNA and protein medicine,” he
says. “It’s hard to imagine that starting off

J O N AT H A N K n o w l e s

M AY 2001. The co m p a n i e s

a n n o u n ced the isolation of

the gene causally invo l ved in

ce re b rovascular disease,o r

s t ro ke.

M AY 2001. The co m p a n i e s

a n n o u n ced the succe s s f u l

mapping of a gene linked to

ty pe II diabe te s.

SEPTEMBER 2001. Th e

companies announced the

s u c cessful mapping of a gene

whose va ri a nt fo rm s

co nt ri b u te to obe s i ty.

SEPTEMBER 2001. Th e

companies announced the

s u c cessful mapping of a gene

s t rongly linked to all fo rms of

c l i n i cal anxiety.

N OVEMBER 2001. Th e

companies announced the

s u c cessful mapping of the first

gene with genome-wide

s i g n i f i ca nt linkage to

rh e u m atoid art h ritis outside

the major histoco m p at i b i l i ty

co m p l ex re g i o n .

J A N UA RY 2003. S c i e nt i s t s

a n n o u n ced the ident i f i cat i o n

of va ri ations in a specific gene

t h at co n fers significa nt

i n c reased risk of oste o po ro s i s.
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with an esoteric piece of microbiology would
lead to protein medicines, but in fact it did.”

With the advent of genomics and pro-
teomics, the opportunities for collaborations
have expanded since these tools are used in
academic and industrial laboratories in much
the same way.

Down the ROA D
The way forw a rd, Dr. Knowles believes,

can only lie in collaborative work, sharing
i n f o rmation, and ultimately using genomics
and proteomics to develop products that will
tell scientists more about a disease and which
medicines are appropriate for which patients. 

At Roche, the momentum has been toward
working with external partners and interd e-
p a rtmentally to develop innovative new dru g s
to treat illness, as well as develop diagnostics
that will help pinpoint the right medicine for

the right patient. For example, in July the
company is launching a gene chip to measure
genetic variations in P450s, which essentially
p redict the metabolism of diff e rent drugs. 

Among the products in Roche’s pharm a
pipeline is R411, which is an integrin antago-
nist for asthma that is in Phase II trials.

“This is a medicine that instead of stopping
the disease after it’s started, in other words after
the lymphocytes have infiltrated the lung, pre-
vents lymphocytes from entering the lung,”
D r. Knowles says. “We have very good primate
data; we’re now in the middle of a large Phase
II study and in about nine or 10 months we’ll
know if the compound really works in people.”

Also in Phase II is R667, which Dr.
Knowles says appears to be very efficacious in
re c o n s t ructing lungs affected by emphysema.

Roche also is looking at a drug curre n t l y
indicated for the treatment of non-Hodgkins
lymphoma, Rituxan (rituximab) — which is

known as MabThera in Europe — as a thera-
py for rheumatoid arthritis. 

“MabThera originally was designed
t h rough a collaboration between Genentech
and IDEC to remove B cells, which is what
non-Hodgkins lymphoma is,” Dr. Knowles
explains. “We ’ re following some pre l i m i n a ry
o b s e rvations made in the United Kingdom.
We’ve carried out a medium-sized Phase II
trial, which demonstrated that when B cells are
removed from rheumatoid arthritis patients
t h e re is a dramatic effect on the pro g ression of
the disease. The study switched the whole phi-
losophy about rheumatoid arthritis away fro m
T cells to B cells, at least in part. We ’ re now
awaiting the results of Phase III studies.”

Other significant milestones for Roche are
the company’s plans to make two tons of
Fuzeon this year. Fuzeon (enfuvirtide), which
was created in collaboration with Trimeris Inc.,
is the largest synthetic peptide ever pro d u c e d
and is designed to block HIV fusion. The pro d-
uct was approved in March in both the United
States and Europe and re p resents a new class of
anti-HIV medications. Demand for Fuzeon is
expected to be high.

These discoveries add to Roche’s numero u s
therapeutic areas, which include anemia, car-
diovascular diseases, central nervous system
d i s o rders, derm a t o l o g y, genitourinary disor-
ders, infectious diseases, inflammation,
metabolic disorders, oncology, re s p i r a t o ry dis-
eases, transplantation, and viro l o g y.

For his part, Dr. Knowles helps turn all this
re s e a rch into a successful reality by bringing
several defining management characteristics
to the table.

“One is an insistence that we define success,”
he says. “It’s always possible to be more definite
about what success looks like, and the cleare r
we are about how we identify success, the more
likely it is that we will achieve success.

“The other defining characteristic is that I
make sure that if there are benefits that one
g roup or individual can bring to another that
they work together because they will cre a t e
m o re than if they work individually,” he says.

D r. Knowles says he is proud of the work
done in re s e a rch and development at Roche,
adding that he believes the company has a
p o rtfolio that in terms of quality and quantity
is one of the better ones in the industry.

The challenge going forw a rd for the phar-
maceutical industry as a whole, Dr. Knowles
says, is creating safe medicines, and demonstrat-
ing the safety and efficacy of these medicines
using all of the powers of modern science. ✦
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