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The Making Of An Innovative Medicine — course schedule i.

Thursday‘s @ 4-6 PM except 14.12/21.12.23 @2-6 PM

Session 1: Scope of the course _ general organization _ case study

21.09.23 Embracing a career at the heart of biomedical research !?
AAC108
Session 2: Historical perspective: the modern pharmacy

28.09.23 Advent of modern medicines - placebo controlled drug development
AAC108

Session 3: Introduction to translational research: crossing the bridge

05.10.23 A chasm has opened wide between biomedical research and patients in need
AACO14

Session 4: Therapeutic target identification | & i
12-19.10.23 “me too” vs a wealth of innovative targets _ small MW cpds vs biologicals

AOLA AACI0S - Early front loading of biomarker identification for cohort stratification

Session 5: Structure based drug design _medicinal chemistry_low/high throughtput

26.10.23 screening assays_ multiple parallel parameters optimization MDO
AAC108 Setting up screening assays, the robotics, the million cpds librairies

Session 6: Therapeutic modalities peptides and biologicals: today’s -

02.11.23 tomorrow’s pharmacy NBEs
AACL08 Challengies (cost of goods - healthcare payers) and opportunities



The Making Of An Innovative Medicine - course schedule ,:.

Thursday‘s @ 4-6 PM except 14.12/21.12.23 @2-6 PM

Session 7: Personalized Healthcare PHC _ precision medicine
09.11.23 How PHC started: from a single case to a paradigm change

AAC108

Session 8: Pharmacogenetic polymorphisms, Pharmacogenomics
16.11.23 Interindividual variability toxicity in response to medicines
AACO014
Session 9:  In vivo pharmacology, investigative toxicology with Dr Nathalie Brandenberg PhD
23.11.23  Preclinical research ends up with IDB’s, FDA guidelines for FIH

AAC108
Session 10: Clinical research_ phase 0, phase |, II, lll, IV

30.11.23

ession 11: Intellectual property_ integrity in research_my genome vs our genomes
07.12.23 Why are patents essential to new medicine/biotech development

Session IZ. : :
14.12.23 Pitches —building teams — hacking prob
starts @ 2PM ! MED21522

Session 13: Health Hackathon - Hacking medicine Il with Prof 0. Michielin MD - Prof SM Gasser PhD judges

21.12.23 Building up solutions — make it better - final presentations
starts @ 2PM ! AAC231



WORKSHOP LISTING - THE MAKING OF AN INNOVATIVE MEDICINE BIOS98

I NON EXHAUSTIVE LISTING - SUGGESTIONS WELCOME |

sessions no workshops speaker/s
502 (28-09-23) | AAC10S |
historical medicines 1 |vaccine discovery : E Jenaer and smalipox Danica M
with Nobel lLaureates while 2 |penicilin: impact, whose invention ?
hopping on glant shoulders 3 |prozac at the core of psychiatry
4 |Bpitor/stating at last a Blockbuster
S |artemisinin and malaria Umair
6 |cyclosporin from soil sample to blockbuster  |Umair
(503 (5-10-23) | AACO14 |
translational research 7 |expanding the scope of targeted therapies
m.ﬂ 8 |chronotherapy Pitt
ﬂMlMl
therapeutic target identification] 9 |rare diseases repurposing medicines Adrien
S04b (19-10-23) | AACI08 | 10 |nocosomial inf/MRSA/phage antibacterials | Georges
therapeutic target 11 | Crispr/Cas9 gene editing huntington disease | Pitt
12 | Al in drug discovery Simon
505 (26-10-23) | AAC108 |
structure based drug design 13 | macrocycles and non druggable targets Masota
14 |chemoproteomics - NMEs Nico G
30 |AIDS HIV from deadly virus to chronic disease |Camilla
506 (02-11-23) | AAC10S |
therapeutic modalities < NBEs | 15 | therapeutic peptides/increting Tim
16 | biologicals on the rise MABs medicines Nico G
16 |RNA therapeutics, antisense medicines
507 (9-1123) | AACI08 |
PHC personalized healthcare 17 |BRCAL preventive surgery/tumor board Nikita
Human genomics 18 | SOPHIA Genetics - GWAS
19 |disease enabling blomarkers/micro RNAs Isika
$08 (16-11-23) | AACO14 |
pharmacogenetic 20 | NextGenSequencing - precision medicine Hien
21 decootupham!mkfmhndm
$09 | AAC10S |
In vivo pharmacology 22 |thalidomide repurposing mulitple myeloma
23 |organoids come of age CFTR patients Nathalie 8
$10 | AAC10S |
dlinical research 24 |Al medicine 2.0 Simon
15 |most common genetic defect : cystic Rbrosis
26 |sex bias in preclicnial and dinical research Welin
27 | placebo/mocibo effects Tien
$11 (07-12-23) | AAC108 |
intellectual property/integrity | 28 | SMA gene therapy - pay for performance Abtin
29 | blopatents - 23 and Me - my genome Khosiyat
12 starts @ 2PM Hacking medicine Al + invitees
1 MED21522!
S13(2112.23)stan @2PM | | Hacking medicine gy

Workshops _ The Making Of

An Innovative Medicine
(today’s class)

Health
Hackathon

&21.12.2023 |




Session 11

patents

* Intellectual property
 Scientific integrity
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Intellectual property (IP) _ why patents ? -:.

Before AMR and antibiotics stewardship : the big pharma
business model }

DRINK . -

[ 7/ (
' - %(’Dhin‘
‘-:I',:," — / \er for i

Rocephin Sales
l N Bo l l LES 5 ¢ Sl . return on investment
No IP protection, yet unrivalled !
red colour enough ? —

World most prescribed
injectable cephalosporin:
Rocephin sales development
R+D spending

Ceftrione (green) PX profile (vs other ce

Approval date 1983
IP expiration 2005

World most prescribed i
Rocephin sales develo

Your

No IP protection, no new antimicrobial discovery !

- Patenting is important to protect the large investment and assets of a pharmal/start up
company. Without patent, likely no pharma, no start up R+D, hence no innovative
therapeutic solutions for patients in need.

« A patentis a legal right granted on an invention, something new, prior art, not state-of-
the-art, beeing it pharmaceutical, object, process or use.



Intellectual property (IP) _ why patents ? ,:.

NOW THAT YOU HAVE WORKED FOR >10 YEARS
ON AN INNOVATIVE MEDICINE !

HOW TO MAKE SURE SOMEBODY ELSE DOES NOT PRODUCE A
COPYCAT VERSION OF YOUR DISCOVERY ?

WHY PATENTS ARE IMPORTANT IN PHARMA ?

« Patenting is important to protect the large investment and assets of a
pharmal/start up company. Without patent, likely no pharma R+D
hence no innovative therapeutic solutions for patients in need

A patent is a legal right granted on an invention, something new, prior
art, not state-of-the-art, beeing it pharmaceutical, object, process or
use

« Systems Biology, O‘mics, Molecular Biology, Computational Biology et
al. have revolutionized medical practice by making of an innovative
medicine possible : intellectual property is key !



N The V- $ .1 — Patent submission from Day 1 of your
55\0 discovery _ PRIOR ART IS KEY !!

20-25 YEARS

m

_AD MAD healthy

which adverse

volunteers (what is - a6t business
the be
; \ f|rst in cIass W =
arug ?

POST

PRECLINICAL .'"HASE | PHASE lla MARKETING

FDA/EMEA

approval !

PRECLINICAL shows benefit over

TEST PK /PD- standart-of-care !
SAFETY

TARGET
IDENTIFICATION CAIl DIDATE

is my cpd safe
in animal
model? at

what dose?

How do | keep my
lab book ?
compliant with a

~1’000°000°000 ~ 10’000
CHF animals

~ 1000
~ 10 years patients/
volunteers

The Making Of An Innovative Medicine:
From Idea to Medicine

~ 6500 ~ 450
expt scientists




Life cycle of an innovative medicine — FIRST BRAND THEN GENERIC ‘

PATENT Sa
SUBMISSION Product life cycle
DAY 1 OF BRAND
DISCOVERY MEDICINE SURVEILLANCE FOR ADVERSE EFFECTS
Introduction Growth ‘' Maturity ! Decline
stage ' stage ' stage ' stage
PHASE IV . ; "
: 4 Industry .
' ' I '
: | ‘e 3 GENERIC
- y Industy
- : profds -
g0 : .
s
>
[==

T
" INTECLLECTUAL PROTECTION ON PATENT INFRINGEMENT max 25 YEARS

FDA APPROVAL GENERIC DRUGS ARE MUCH CHEAPER,
DAY 1 MARKET BUT SOME CALL FOR CAUTION



Intellectual property (IP) _ patent infringement ’

Clopidogrel

thebrand \wHyY PATENTS ARE IMPORTANT IN PHARMA ? @g%
HOW SERIOUS CAN INFRINGEMENT BE ? ;*

« Sanofi and Bristol Meyer Squibs awarded 442 millions US $ by
supreme court in Manhatten in damages from Apotex (largest
canadian generics company) for Plavix (blood thinner) patent
infringement

ATHESTARK i

Star Business Journal

Apotex must pay $442.2 million . opyat
in Plavix case s \‘)aeric)

3 =2 =]
Toronto-based Apotex Inc, must pay Sanofi-Aventis SA and W e ——
Bristol-Myers Squibb Co. $442.2 million (US) for making » fime hex ~.~r_\‘--';":_“" "o '*_‘_""'
ST it wolE BT
copy of the drug Plavix, a Manhattan court has ruled. ncr-L'j":‘,‘,'.f:.:r- s | gum EX



REVENUES IN MILLIONS S

Intellectual property (IP) _ patent life cycle B

WHY PATENTS ARE IMPORTANT IN PHARMA ?

1 1985 EXPIRATION Valium® PATENT

300

100
1981 1582 1983 1944 1985 198¢ 1967 1588 1989 1990 1991 1992

Diazepam (Valium ®) was filed in 1960s by Roche Ltd (10y after chlordiazepoxid first less potent benzodiazepin Librium)

LIFESAVER MEDICINES FOR MILLIONS AND INTELLECTUAL
PROTECTION : eg. BENZODIAZEPINE VALIUM®



Intellectual property (IP) _ patent losses g

Febreary 24, 1045

GLORY DAYS END FOR PHARMACEUTICALS

By WINSTON WLLAMS

LAST month, the privately held Swiss drug company, Hoffmann-LaRoche, dealt a harsh
blow to its American work force: Disappointed by the flow of new products here and
preparing for the imminent expiration of its lucrative patent on Valium, the company said
it would lay off 1,000 employees, more than 12 percent of its American payroll.

Source: The New York Times (24.2.1985)

Patent expiry occurs 20 years and maximal 5 years extension after patent date
Upon expiry drug sales dramatically drop, generics are taking often over the market

Commercial aspects of patent expiry and its consequences are not
to underestimate : many examples such as Versed Inc sales droped
from 626 ms to 19ms$ (97% sales losses) within a few years in the
context of thousands of jobs loss



Intellectual property _ patent losses

Novartis streamlines

Plant dosures and job losses as patent expiries loom
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Intellectual property _ the milestones of patent life -

t(month) PRIORITY PATENT APPLICATION secret
12 ™ Foreign Filing Patent Application
18 PUBLICATION of Foreign Filing Patent APPLICATION publi'c
(with Search report)
! Examination
M — GRANT of the Patent

== Nullity action (attack against patent) possible anytime
Paying annuities to keep patent alive

L 4
——Expiration (20 years after filing of foreign filing patentvaﬂim—D

Patent Term Exfension (up to © adamtional years) only for Pharma and Agro products
(and possibly 0.5 ys of pediatric extension for US and Europe)




Pharma Biotech intellectual property and patents ;.

Vaccines free of charge ?
Global health policies (eg COVAX) vs pharma patent
Medicine pricing ? How to price life saving drugs ?
Intellectual property and health policies

How would you defend your inventorship while inventing
new medicines, vaccines ?

http://patft.uspto.gov/



Glivec - Imatinib : patent erosion vs generic versions -

Imatinib (a tyrosine kinase bcl-Abl inhibitor) GLIVEC AS AN EXAMPLARY “HALL OF FAME” OF RARE DISEASE
INNOVATIVE MEDICINE DISCOVERY THAT EMERGED AS A BROADER SPECTRUM CANCER MEDICINE

ONCOLOGY BUSINESS UNIT
Q42016 Q42015 % change FY2016 FY 2015 % change
. USDm  USOm USD cc USDm _ USDm USD cc
Gleevec/Glivec 764 1218 37 -36 3323 4 658 -29 .28
Tasigna 458 432 6 - 1739 1632 7 10
Subtotal Ber-Abl portfolio 1222 1651 -26 .24 5062 6 290 -20 18
Sandostatin 408 413 -1 1 1646 1630 1 3
Afinitor/Votubia 391 382 2 3 1516 1607 -6 -5
Exjade/Jadenu 237 248 4 3 956 917 4 6
Votrient 192 176 9 10 729 585 nm nm
Tafinlar + Mekinist’ 178 147 21 24 672 453 nm nm
Promacta/Revolade 178 133 34 35 635 402 nm nm
Jakavi 162 118 B 40 581 410 42 45
Zykadia 22 24 -8 1 91 79 15 14
Other 217 226 -4 -1 902 951 -5 -3
Total Onco Business Unit 3 207 3519 -9 <7 12790 13 304 -4 -2
ty of sales for Moknst and Tafinlar are comBINabon, But DOth Gan De USEd a8 & MONOEHEe, .
nm = not meannghd . Glivec fast FDA approval 2001
Our Bcer-Abl portfolio, consisting of Tasigna and Gleevec/Glivec, generated sales of USD 1.2 billion

(-24% cc) in the fourth quarter.

e 2001-2015; 14 years !l

Tasigna (USD 458 million, +9% cc) showed solid growth in the fourth quarter across key markets

globally. Tasigna is approved for the treatment of adult patients newly diagnosed with Philadelphia  ®  Out of 25 potential years IP
dwromosome—posnuve (Ph+) chronic myeloid leukemia (CML) in the chromc phase and is also

protection

* Invention day is key !!
 Pharma business strategies !
* Line extension !

e Back up molecules !
 Generic for image

CeVEL Uy -

treatmom of adult patients in all phases of Ph+ CML, for the treatment of patients with KIT (CD117)-
Rositive gastmmteshnal tumors (KIT+ GIST), wh.ch cannot be surgically removed and/or have

gtions are available in every country.



Biologicals — patent trial pending 2023 with far reaching impact on NBE’s

the case of PCSK9, a «cash cow” in metabolic diseases

MOLEKUUL.BE/ALAMY

starts to count carbon-footprint assessments,
this will take years,” he says. “As soon as you
have afew carbon-footprintassessments here
and there in different countries or different
infrastructures, youstart to have apretty good
idea of what you need todo.”

One way to push things forward would
be for institutions to ask scientists for emis-
sions-reduction strategies as a condition
of grants or jobs. But this is challenging for
research institutions that are not used to

considering their emissions, says Knud Jahnkg
acosmologist at the Max Planck Institu;
Astronomy in Heidelberg, Germany. “I
damentally human and fundamentall
lenging for big organizations because if
big, they’re well-oiled in the way they’re u
tooperate.”

Qin, Y. et al. Nature Genet. 54, 134-142 (2022).
Martin, P. et al. Nature Astron. 6, 1219-1222 (2022).

. Adshead, F. et al. Lancet 398, 281-282 (2021).

. Subaiya, S., Hogg, E. & Roberts, I. Trials 12, 31 (2011).

roe e

PATENT ROW COULD
HAVE FAR-REACHING
IMPACT ONBIOTECH

Theresults of aUS case on therapeutic antibodies
could dictate how broad patents are.

By Heidi Ledford

n unusual patent case befg
US Supreme Court coul have
wide-ranging implications@br drug
prices and technology.
On 27 March, the court g
arguments in a dispute over rights to an
bodies that are used to treat high cholesterol
in people at risk of cardiovascular disease.
Although the court’s justices spent much of
their time wrestling with the details of how
these therapeuticantibodies areisolated, their
decision —expected by the end of June — could
affect how specific patents, of any ilk, must
be when they describe an invention, and how
broad they can be.

“It could spill over into all types of
biotechnology cases,” says Sean Tu, a
legal scholar at West Virginia University in
Morgantown. “Today we're talking about anti-
bodies, tomorrow we might be talking about
CRISPR or CAR-T-cell therapies.”

Cholesterol clearance
At the core of the current case are antibodies
that bind to a protein called PCSK9, which
decreases the clearance of ‘bad’ cholesterol
from the blood. The antibodies block PCSK9
activity, resulting in lower levels of this choles-
terol. Several PCSK9 antibody therapies have
come to market, including Repatha (evolo-
cumab) made by Amgen in Thousand Oaks,
California, that was approved in August 2015.
In the case before the US Supreme Court,
Amgen is appealing against a federal court
ruling that struck down one of its key pat-
entson Repatha. The patent claims notonly a
handful of specific antibodies, as defined by

ino-acid sequence, butalsod @
antibodies, regardless of their structure, that
bind to the same region of the PCSK9 protein.
This, said the lower court, was insufficiently
detailed. USlaw requires that a patent contain
awritten description of the invention that
provides enough detail for someone “skilled
in the art” to use the patentas a recipe to [eg
a gntion Amganie ,the
federal courtargued, merely disclosed how to
sift through antibodies found in mouse serum
for those that bind to a region of the PCSK9
protein, rather than first specifying what the
sequence of those antibodies would be.

The PCSK9 protein is the target of antibodies
that are used to treat high cholesterol.

© 2023 Springer Nature Limited. All rights reserved

Awin by Amgen could hinder the develop-
ment of new medicines by restricting compe-
tition and discouraging the development of
multiple antibodies that bind to the same tar-
get, says Gregory Winter, amolecular biologist
atthe University of Cambridge, UK. The availa-
iy of different antibodies helpstokeep tha
treatmentoptions for people who develop an
immune response to a particular drug.

In 2018, Winter shared the Nobel Prize in
Chemistry for his work on therapeutic anti-
bodies. When a colleague showed him the
Supreme Court case, he decided to submita
brief to the court explaining the underlying
science. Inthe brief, Winter and his co-authors
compare antibodies to an attempt to make
calorie-freeice cream. Amgen, they said, made
vanillaand chocolate ice cream that it deter-
mined, after the fact, to contain no calories.
“Butrather than patent only those two flavors,
Amgen claimsto haveinvented all calorie-free
frozendessert, beitice cream, sorbet, sherbet,
or gelato,” they wrote.

Amgen’s attorneys have argued that striking
downits patent will harm future development
of therapeutic antibodies. Broad patent pro-
gction is necessary to justify the company’s

reme Court. “You can’tinvest $2.6 bil-
he breadth of your claims is such that
€ans you can’t get adequate protection.”

Patents ‘squeezed’
A decision against Amgen could discourage
investors from taking arisk on other biotech-
nology companies as well, said Michael Penn,
vice-president of intellectual property at Instil
Bio, acompany that is developing cell thera-
pies in Dallas, Texas, at a meeting hosted by
the American University Washington College
of Lawin Washington DC after oral arguments.
“When they see patents getting squeezed and
patentbreadth getting squeezed year for year,
thatinvestment goes elsewhere,” he said.
The debate divides the industry into those
that focus on drug targets, and favour broad
patent protection, and those that develop spe-
cificmolecules against the targets, says Ulrich
Storz, anattorney at the Michalski Hiitterman
and Partner law firm in Dusseldorf, Germany.
Universities are more likely to patent targets
than candidate drugs, and the Association of
University Technology Managersin Washington
DC has filed a brief supporting Amgen.
Evenso, thereislittle evidence that the pre-
vailing practice — which over the past few years
has favoured relatively narrow patent claims
onantibodies —needs to change toallow such
broad patents, says Tu, especially given the
potential effect on drug prices and treatment
options. “The system that we have right now
is working pretty well,” he says. “Everybody’s
getting paid.”

Nature | Vol 616 | 6 April 2023 | 17

-,

LDLr



«Life and death» of a live saving medicine -ceftriaxone :

the pharma business model ':.
Rocephin Sales
R+D costs return on investment
‘ Sales .
. | ‘ ,
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World most prescribed
injectable cephalosporin:
Rocephin® sales development
outreaches R+D spending

7S 2 10"‘ ) ¢
16 goos1 02 g pguz0 MF

IP expiration 2005

Approval date/1983

World most prescribed injectable cephalosporin:
Rocephin® sales development & R+D spending



No patent protection means essential medicine shortage :

the pharma business model ‘
e i Suisse: plus de 900 SR
médicaments en rupture ﬂggorl
STReaLe ] B yser Cathfio” 218 d’approvisionnement == Y /
SRS S vur s ! “" fooe - ’
i i S January 2023 i

in an ndrdual patient
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World most prescribed medicine unavailable (when cost of goods are
no longer covered by medicine pricing even as generics



Biomedical PATENTS

practical examples of patentable data in biomedical research
when, how much, claim validity
chemistry vs biology patents
patenting genes, mice strains etc ?
gene reporter assays ?

How would you defend your inventorship ?

http://patft.uspto.gov/



Medicines patent pool : enabling access to sub-licences

(i' R How the MPP works
PATENT GENERIC PEOPLE LIVING
HOLDERS MANUFACTURERS WITH HIV
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C medicines | Ucenc o Medicines "’
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Career jump : create a spin off / pharma start up ‘

 Ruben Herrendorff PhD at UNIBAS made his dream come true : the
creation of a pharma start up during his PhD thesis @ UNIBAS Dept
of Pharmaceutical Sciences

e 2015 “his” START-UP was born : Polyneuron Pharmaceuticals Inc.

* Business case built up on a glycopolymer platform to block/decoy
autoantibodies in rare autoimmune diseases (www.polyneuron.com)

* Debilitating demyelination of motor and sensory neurons

Y pOlyneuron Home Tochnology Pipeding Company f ,

Antibody-Catch®

Accurate treatment for
autoimmune disorders



http://www.polyneuron.com)/

Career jump : create a spin off / pharma start up ‘

* Ruben Herrendorff PhD at UNIBAS made his dream come true : the creation of a pharma
start up during his PhD thesis @ UNIBAS

ITER

Selective in vivo removal of pathogenic anti-MAG
autoantibodies, an antigen-specific treatment option
for anti-MAG neuropathy

Ruben Herrendorf!®, Pascal Hanggi®, Héléne Plister”, Fan Yang®, Delphine Demeestere”, Fabienne Hunziker”,
Samuel Frey®, Nicole Schaeren-Wiemers®, Andreas J. Steck™, and Beat Ernst™’

Arstitute of Moleouar Phar , Pharmacenter, University of Rasel, 4056 Bamel, Switzeriand. "Department of Bomedicne, University Hospital Rasel,
Universty of Busel, 4037 Basel, trerland, and "Oinig of Neurclogy, Department of Medicing, Universty MHoiptal Basel, Universty of Basel, 4037 Basel

Proc Natl Acad Sci US A. 2017 May 2;114(18):E3689-E3
i: 10.1073/pnas.1619386114. Epub 2017 Apr 17.

PNAS
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no start up/ no biotech added value without intellectual property : -
First patent your invention then publish in best journal!

US00999460582

a2 United States Patent (10) Patent No.:
Ernst et al. (45) Date of Ps

"

Jun. 12, 2018

(54) CARBOHYDRATE LIGANDS THAT BIND TO FOREIGN PATENT DOCUMENTS
IGM ANTIBODIES AGAINST

MYELIN-ASSOCIATED GIYCOPROTEIN WO 9707810 Al 31997
Wo WO 0020871 * 42000

(71)  Applicant: UNIVERSITAET BASEL. Basel (CH)

OTHER PUBLICATIONS

(72)  lovgg®®™™ Beat Ermst, Magden (CH), K
Herrendorfl, Basel (CH), Andreas

Steck, Fpalinges (CH): Fan Y

Anga o al, “Characterization of Sulfasted Ghecuromc Acsd Con-
taimang Glycolipeds Reacting with IgM M-protcins in Pationts with
Newropathy,” Joursal of Bwological Chemustry 2622 ) 8458-853
(1987)
(73)  Assignee: UNIVERSITAET BASEL, Basel (CH) Gallego o al, “Epstope Dywersaty of N-Glycaas from Bovine
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How a patent looks like _closer look at the NFkB patent:
“enough details for someone skilled in the art to use the patent as recipe to recreate the invention”
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The NFxB/REL Family and IkB Proteins B

L e A T
BN B WIL poties

NF-kappa B p50 homodimer bound to DNA
Miller CW, Harrisson SG and Verdine GL. Nature 373:311-317

THE NFKB/REL FAMILY AND IKB PROTEINS ARE

THE FINAL EFFECTORS OF THE TNF CELLULAR
SIGNAL CASCADE



The NFxB System: Signal Induced Degradation of
Cytosolic Inhibitor Proteins Which Activates the TF

TNFRY LTER
RTLLLLL A i T T | | Ty
%4 FARRRAY ppReht Hed AXERS '”“”E-}'
! _FADD Cuxpiann CLAAA
.Lm“{ 0 [ TRAF2
raxa —
“ - t T’Mf)\_l
Y ;;ax ‘
'NQ‘?"n P ™
2 &
-
l P l P
Y kv P
? lx.p‘“?
Uy U i Lo
lwaw‘ Y i lm.\“'-‘ '
T EE€ T
d .
G )
-

9 Lf.;\

]
nwn TNFRR
o TRANCER (
ﬁ:' ST LA L AL LR LR
A4 (N

y'n"“'“
\\\“‘ L
Maochonana

L]

<D
-5
:: TRAFS | 4 TRAFS TRAFS (TRAF2 J——q (TRAFS
SHicsT) ‘
'\‘\ ; &£ / i / J-
| \“9"‘,’ P o -
- oy fBex) L
2K 2 1
e WY v
ﬁm}l : ) ‘ A
W~ <y NG NP5 ( ok
m > . ‘ oYY
Y-~ P il

ok
Dt

\J

Apopionis

LB AP,

I ll""

Cancrscal NI -«

nROS
procucson

i

Noocanotical NF .«

”"“’//h,
o

TLRATLAY,

Encomotrs

IRFS & WFT
SCT o

TRX factors such as NFxB are final effectors
of various cellular signaling pathways :

25 years on !

Prototypical inflammatory signal pathway

Oeckinghaus A. Hayden M. Ghosh S (2011) Nature Immunology 12:695-708



NFkB system: blocking NFkB pathway in cancer and inflammation -

TNF- and Cancer Therapy-Induced Apoptosis:

Potentiation by Inhibition of NF-xB
Cun-Yu Wang, Marty W. Mayo, Albert S. Baldw NF-16 AND SF-«b IN CYTOKINE GENE RECULATION

Many cells are resistant to stimuli that can induce apoptosis, but th
involved are not fully understood. The activation of the transcription
factor-kappa B (NF-xB) by tumor necrosis factor (TNF), ionizing radial
rubicin (a cancer chemotherapeutic compound), was found to protect fi
Inhibition of NF-xB nuclear translocation enhanced apoptotic killing by |
but not by apoptotuc stimuli that do not actwate NF- xB These res
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with NF-xB activation

NF-kB activation in human inflammatory diseases

Rheumatoid arthritis

Atherosclerosis

Chronic obstructive pulmonary disease (COPD)
Asthma

Multiple sclerosis

Inflammatory bowel discase (1BD)

Ulcerative colitis

Adapted from Tak and Firestein 2001,
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NFkB system: blocking NFkB pathway in autoimmune diseases

Herrington et ol. 225

Table 1. Autoimmune Diseases Associated with Dysregulated Nuclear Factor (NF)-xB Activation.

Disease Dysregulation Reference

Rheumatoid arthritis (RA) Constitutive NF-xB activation seen in the synovium, Increased 28,29
NF-xB DNA binding activity in RA patients.

Systemic lupus erythematosus (SLE) Abnormal NF-xB activity in T cells with increased expression of 33-35
c-Rel and decreased péS expression, NF-xB binding activity is
absent in a subset of SLE patients.

Type | diabetes mellitus (T1D) Increased NF-xB activation in peripheral blood mononuciear cells. 221,222
RelA, pS0, c-Rel, and RelB DNA binding are impaired in DCs,
while p65 and RelB are constitutively activated in monocytes in
TID patients.

Ulcerative colitls (UC) NF-xB activation is seen in inflamed UC mucosa, predominantly in 30,31
macrophages and epithelal cells,

Crohn's disease Increased NF-xB activation in the inflamed bowel, localized to 30-32
macrophages and lymphocytes. Increased nudear levels of pé5
seen in the lamina propria.

Multiple sclerosis (MS) NF-xB activation seen in MS brain tssue, predominantly in 223, 224

astrocytes, microglia, oligodendrocytes, and infiltrating
macrophages. Increased nuclear levels of péS, c-Rel, pS0, and
IxBa seen in macrophages in active MS lesions.




NFkB patent : Dr. Clerc ‘s hearing US Federal Court Los Angeles (CA) USA -
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2005-2007 patent trial_NFxB case_ Amgen vs MIT-Harvard and Ariad -

Lilly loses Evista, Xigris
patent case; will appeal

5th May 2006

i Lilly has been defeated in a patent infringeme
lawsuit, brought by Ariad Pharmaceuticals, that could

see it having to pay royalties on its Evista osteoporosis
g and Xigris for sepsis.

Pharmalimdé@s

The plaintiffs' claims were based on the discovery of a messenger
cell, called NF-kB, that controls the proteins a cell makes and in what
quantities, thus playing a major role in several diseases. Harvard,

MIT and Whitehead licensed the patent to Ariad, based in
Cambridge.

In early May, a federal jury awarded at least $65.2 million to Anad Pharmaceuticals Inc.
after finding that Eh Lilly’s Evista and Xigns products infnnged on an Anad patent. Eh Lilly
said it would take the case the U.S. Court of Appeals for the Federal Circuit if it has to.



patent trial_NFxB case : 2005-2007 ,__.

Biopharmaceutical injectable
fusion peptide between TNF
receptor of IG1 for blocade
In vivo of TNF (150 kDa)
Rheumatoid arthritis
Dermatology psioriasis

Q3’15 Enbrel® Sales Grew 30% YoY

S Millions, Net Sales Highlights
P e ] Tt | «  YoY sales growth driven by net seling
Totel Growh m%‘ price® and low inventory levels in the prior
o™ T yoar perod, offset partially by the impact of
|us s e Compatition

Rneumatology and dermatology segments

139 grow YoY 25% and 38%, respectively. on a
value basis
nn 1994 Rhwumatology share was relatively stabide
QoQ » 28%, while dermatology share was
down 2 points QoQ to 24%
1040 Neow dermatoiogy entranty prowng the martet

Q'™ O ' o 'n " Q3
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2005-2007: Dr. Clerc ‘s hearing US Federal Court LosAngeles CA (USA) -

Aunigen’s atterngt 10 choar s products, Enbrel and Kanoeret, wall now 90 forwasrd aftor Joach
Kent A Jordan demmed Aonad s mobhhom 1o disnss the case. The drugs have generated

nDuge revenues for the comegany, wihuch pulled In Mmore than S12.3 bdhon m reveonus
2005

Arsad’'s alioemerys., from the Las Angeaedas office of rell & Manella LLF hOled a mobon 1o

chhsrTess the case on Juneae 14 ;m whnch they argued that Amgen had fasod 1o camonsiral
that an actua! controversy exXisted 10 suLpPPeort & deciaraftory Judgmenit

in the same Mobon,. Ariad also argusad thve Armgean had 1alaed 10 o andspensabiae partn
&G ihve suil " narmely Harvard Universey s Massachusetts insttute of Technolooy>and
MIT s sndoponcart Vwisteh »aoad Institute
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NFkB patent infringement : Dr. Clerc ‘s hearing @ US Federal Court -
LosAngeles CA (USA)

“Es ist alles andere als alltaglich, dass der Dozent vor dem Federal Court sein
Patent verteitigen musste” dixit Rafael Miiller MScPharm University of Basel
Switzerland

Prof Roger G Clerc The Making of an Innovative Medicne BIO698



NFkB patent infringement : Dr. Clerc ‘s hearing @ US Federal Court _.
LosAngeles CA (USA)

“Es ist alles andere als alltaglich, dass der Dozent vor dem Federal Court sein
Patent verteitigen musste” dixit Rafael Miiller MScPharm University of Basel
Switzerland

JUL 10 2007 0:22°04PM

Prof Roger G Clerc The Making of an Innovative Medicne BIO698




Biomedical research : team work is a must ! -

S
|

.

".

-
-

Py ~ NN

Clerc lab (2016) Roche pRED Basel and University of Basel Switzerland
“the ability to work together towards a common vision”



Biomedical research : team work is a must
Intellectual property belongs to the team !




Breaking news : who owns a Crispr/Cas9 case patent ? debate ! g

AR INFOCUS

Titanic clash over CRISPR
patents turns ugly

Accusations of impropriety feature in escalating dispute.

News and Views : Nature (2017) 543:296-297
East coast vs west coast ?



Whose discovery is it ? the CRISPR heroes !

umes @

O

Chicego o Q TV WDQ::":G\ ohu:bug
Bernoiey ) Dang#-Saint-Romain @ vorrs

@ 1993 Ducovery of CRISPR © 2008 Programmeg CRSPR ©Q 2o
o 2003 CRISPR is an adaptve ° 2008 CRISPR targets DNA o
Immune system 20012
o 2010 Caad i guided by critNAs and
° 2008 Expermental evidence croates doubie stranded broaks ° 2012
that CRISPR conlers
adaptive immunity ° 2010 Discovery of tracriNA

Reconstituting CRISPR
N 8 dntart organam

Studying CRISPR in witro

Genome editing in
mammalian celis

Figure 2. The Twenty-Year Story of CRISPR Unfolded across Twelve Cities in Nine Countries

Leford H.2017. Nature 541. 280-282




Patent trial_Crispr/Cas9 case_hot debate today !

A cate balance



Natural products intellectual property- eg taxol B

taxol became Taxol®




Natural products property ':.

The:Story

ol Taxol

NATURE AND POLITICS




Natural products property \’S(\OQ &
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taxol became Taxol®

The discovery of taxol, its characterization and synthetic production

How changing ownership of the mostly used anti-cancer drug affects
pharma and the patients

How do you address the intellectual property of natural products used
in the pharmacopoedia

Effect of privatization of intellectual property affects the pricing of
medicine and patients at large



Natural products property ‘
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Older and newly marketed medicines : planned obsolescence ? i
A consequence of patent life ?

Médecine Modifié A 08:04 0 O @

L’ob§olescence prqgrammée existe
aussi dans Ig domaine
pharmaceutique

L'obsolescence programmée existe aussi dans le domaine pharmaceutique Audio de I'info / 1 min. / hier & 07:00

Les brevets qui protégent les nouveaux médicaments permettent a l'industrie
pharmaceutique d'engranger des bénéfices. Au terme des vingt ans de couverture, les

Breaking news RTS/SSR 2018
fabricants n'hésitent pas a dénigrer leur propre produit.



Older and newly marketed medicines : planned obsolescence ? -
A consequence of patent life and consequences on healthcare costs

ALen 'oo«ﬂ. IIO Cm! i, b

For Pharma

UpCated

00009

The business model that rales huge profits for the drug iIndustry cepends on
planed cBSCosCeNnce. The Jiig bucks are 0amed when a drug is stil on patent, free of
; SAMGEOUsSly priced

Pharma has developed al sorts of devious tricks to extend the duration of its patent
monopoly on older drugs and also works hard 10 develop new "me too® drugs that
provide no advantage to patients, but protect its monopoly pricing power.

Pharma resescch has failed 1o produce much real progress in fighting ciseasse, lrgely
Decause curing disease is not its mission. Instead, most Pharma research is Sed 10
marketing and Iobbying- with the primary goal of generating profit, not helping patients

New Drugs Are Often Bad For Patients, Great

BUILD LDN

A LIVE
INTERVIEW SERIES
LIKE NO OTHER

watch now

AX Ja o

Breaking news RTS/SSR 2018



Medicine pricing : how much may life saving drugs cost ? ‘
what is the price of a living human ?




Medicine pricing : how much may life saving drugs cost ? ’
is 121 >10% Euro the price tag of a human life ?

121 Millionen Euro hat Chelsea fiir Enzo Fernandez an Benfica
Lissabon bezahlt. Das ist englischer Rekord.

@)) OECD — =
OLCD Home Countrion TOp _ Ukraine —

Pharmaceutical Pricing Policy project




Section 11

THANK YOU.......

DO YOU HAVE ANY QUESTIONS 7

-

¥ |




