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INNOVECTIS Service for Scientists Service for Companies s y
INNOVECTIS provides access for

INNOVECTIS is the technology How can | protect and commercialize

transfer company of Goethe
University. We serve as an important helps scientists with all questions
concerning technology transfer. University.

link between academia and industry. S
Software Disclosure

Service for Entrepreneurs
 offers support to students, personnel and Alumni starting up business.

my research results? INNOVECTIS companies to research results and
cooperation opportunities with Goethe Invention Disclosure
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Real Property Rights

* Ownership
* Joint ownership
* Right to use (right of way)
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Patented Invention

No Patent for:

* laws of nature (= discovery)
e physical phenomena

* abstract ideas

Patent:

* protects an invention
« provides technical solution to a problem

Requirements for patent grant:
* novelty

* inventiveness

* industrial applicability
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Impact of a Patent

» exclusive right to prevent or exclude others
from making, using, selling, offering to sell or
importing the invention

» might be sold, licensed, abandoned or
bequeathed

» limited in time and space
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Inventor Right

Article 60(1) EPC: "[t]he right to a European patent shall belong to the inventor or
his successor in title"

* Personal Right
* Only for natural person
* Right to name inventor

Leonardo da Vinci
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Who owns a patent?

'US010106800B2

a» United States Patent

Sahin et al.

—
(10) Patent Ne%  nlly 10,106,800 B2
(45) Date of Patent: L 23wl 8

(54) MODIFICATION OF RNA, PRODUC
IN TRANSCRIPT STABILITY AND
TRANSLATION EFFICIENCY

(71)  Applicant: BioNTech AG, Mainz (DE)

(72) Tnventors: Ugur Sahin, Mainz (DE); Silke

Holtkamp. Mainz (DE); Ozlem Tureci.
Mainz (DE); Sebastian Kreiter, Mainz
(DE)

T T N T

(*) Notice:  Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
US.C. 154(b) by 0 days.
(21)  Appl. No.: 15/217,555
(22) Filed:  Jul. 22,2016
(65) Prior Publication Data
US 2017/0009244 A1 Jan. 12, 2017

Related U.S. Application Data

(62) Division of application No. 11/992,638, filed as
application No. PCT/EP2006/009448 on Sep. 28,
2006, now Pat. No. 9.476.035.

(30) Foreign Application Priority Data

Sep. 28,2005 (DE) - 10,2005 046 490

(1) Int. CL
CI2N 15/00 (2006.01)
c12p 2106 (2006.01)
CI2N 15/68 (2006.01)
CI2N 15/67 (2006.01)
CI2N 15/85 (2006.01)
(52) US.
CPC . CI2N 15/68 (201301); CI2N 15/67

(2013.01); CI2N 15/85 (2013.01)
(58) Field of Classification Search
« CIN 15/68
See application file for complete search history.
(56) References Cited
U.S. PATENT DOCUMENTS

4897355 A 11990 Eppstein et al.
1171993

4 Diunond et al.
1012014 Platscher et al
$877.206 B2 112014 Chen etal

9.115402 B2 ®2015 Hacohen et al
20030083272 AL 52003 Wiederholt et al.
20040209274 A2* 10204 Daly oo CIN 1579
435/6.14
20070025968 AL 22007 Van Der Burg et al.
20090055944 Al 272009 Korman et al.
200900217401 Al 82009 Korman et al.
houm et al

Al sd
5272 Al 52013 de Fougerolles et al.
AL 52013 de Fougerolles et al.
20130156849 Al 62013 de Fougerolles et al
20130203115 Al 82013 Schrum el al
2013/0237593 Al 92013 de Fougerolles et al.
01310237504 Al 92013 de Fougerolles et al.
92013 de Fougerolles et al.
92013 de Fougerolles et al
92013 de Fougerolles et al.
912013 de Fougerolles el al

102013
102013

(2014 Bancel et al
14 Chakraborty et al.
M5 de Fougerolles ef al.

12015 Bancel
20150167017 Al 62015 g et al.

ray
de Fougerolles et al.
Katzen CIIN 15/1093

50619

FOREIGN PATENT DOCUMENTS

g 0726319 A2 §/1996
EP 0839912 AL 5/1998

EP 1242108 Al 9/2002
EP 1361277 Al 1172003
EP 2569633
WO 1994023031 Al 101994
(Continued) \
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OTHER PUBLICATIONS

‘Tanguay et al in “Translational efliciency is regulated by the length
ofthe 3 untranslated region” (Molecular and Cellular Biology vol.
16. No. 1: 1996, pp. 146-156)

Intemational Preliminary Report on Patcntability Chaper 1, dated
Apr. 1,2008, Filed in relation (o PCT Application No. PCT/EP2006/
009445, Filed Apr. 5, 2007, Enitled “Modification of RNA, Pro-
ducing an Increased Transeript Stability and Translation Eficiency,”
By Applicant “Johannes Gutenberg-Universitit Mainz, Vertreten
Durch Den Prisidenten.” 9 pages.

Intemational Search Report (ISK), dated May 8, 2007, Filed in
selation (o PCT Application No. PCT/EP2006/009445, Filed Apr. 5,
2007, Faitled “Modification of RNA, Producing an Increased
Transcript Stability and Translation Ffliciency,” By Applicant “Johannes
Gutenberg-Universitit Mainz, Vertreten Durch Den Prisidenten,”
15 pages.

(Continued)

Primary Examiner — Catherine $ Hibbert
(74) Attorney, Agent, or Firm — Banner & Witcoft, Ltd.

7 ABSTRACT

It was the object of the present invention to provide RNA
with increased stability and translation efficiency and means
for obtaining such RNA. It should be possible to obtain
increased grades of expression by using said RNA in gene
therupy approaches.

11 Claims, 15 Drawing Sheets
Specification includes a Sequence Listing.
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(54) MODIFICATION OF RNA, PRODUCING AN
INCREASED TRANSCRIPT STABILITY AND
TRANSLATION EFFICIENCY

(71) Applicant: BioNTech AG, Mainz (DE)

(72) Inventors: Ugur Sahin, Mainz (DE); Silke
Holtkamp, Mainz (DE); Ozlem Tureci,
Mainz (DE); Sebastian Kreiter, Mainz
(DE)
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German Employee Invention Act

Employee Invention Act

(ArbEG) Patent Law

Labour Law

Invention Disclosure

[ Employer ] [ Employee ]

Inventor's Gratification
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Febr. 7th 2002: Abolition of the university professor privilege
for employee inventions (Amendment of §42 ArbEG)

University inventor's must report inventions to university

University decides within 4 months whether it wants to claim or to
free the invention (2 months period in case of planned publication)

University inventors gratification: 30 % of the income

O©INNOVECTIS GmbH
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Who is Employee Inventor?

v’ Professor

v’ Postdoc

v' PhD student

v’ Scientific staff

v’ Technician

v Technical assistant

X Student
X Scholarship recipient
X Visiting scientist
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Who is inventor?

Publication: Patent application:
Craig Venter et al., Science 2001 ,Kits ... comprising the majority of
274 authors human exons ...

4 inventors

Science et et it ( k]

HOME > SCIENCE > VOL.291,K0.3507 ) THESEQUENCE OF THE HUMAN GENOME

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

8 seciseviens fvyinoR = (19) World Intellectual Property Organization

International Burean
The Sequence of the Human Genome

e A s e S A R B e i i s (43) International Publication Date (10) International Publication Number
e — R — 6 September 2002 (06.09.2002) PCT WO 02/068579 A2
F— > S ——
SAMUE. BROGER, ANDREN G. CLARG, JO8 NADEAL, VICTOR A MEKLSIE, NORTCN INGER, ARNGLD J LEVINR RICHARD 2 ROBERTS, ML SIAGN, CARDLYN SLATMAN, (51) International Patent Classification”; CI2G  (81) Designated States (nationall; AE, AG, AL, AM, AT, AU,
MICHASL MLNKAPILLER, RANDALL BELANGS, ARTHUR CELEMER, AN DEW, DANIEL FASULD, MISHASL FLANIGAN, LILIANA FLOREA AARCN HALFERN, SIDHAR KANNENHALLL AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
e v oo, vy oner ou sene = (21) International Application Number: PCT/US02/00284 CZ, DE, DK, DM, DZ, EC, EE, ES, I, GB, GD, GE, GH,
! y GM, HR, HU, ID, IL, IN. IS, JP, KE, KG, KP, KR, KZ, LC,
SATRICK CUNK XAREN DILSCK, CARLOS CVANGELISTA ANDESI 5. GARICLIAN, WEINIU GAN, WANGMAD G5, P— (22) International Filing Date: 10 January 2002 (10,01 2002) LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
s MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,
B — [ - coicsen SI SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VN,
= (25) Filing Language: English

YU, 7A, 7M, 7W.

STEVEN SALTEERG, WA SHAD, BODONG SHUS, JINGTAD SLRL THEN YUIAN WANG, AIHLI WANG, JON WANG, AN WANG, MING LT WE| RON WIDES, CHLNLIN XAD,

(CHUNHUA TAN, ALION YA, JANG Y5, MIVG T4A, WEIGHNG THANG, HONGTL THANG, QI THAD, LIANSHENG ZHENG, F5) THONG, WENYAN THONG, SHILOPIG €. Z4L,

S AL CRAVEHIA TRRVOR WEGSASE, FRRCER ALL HULIN AN, ADERDNGE AN, (26) Publication Language: English (84) Designated States (regional): ARIPO patent (GH, GM,

T ———— P N — KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),

. I — e —— (30) Priority Data: Turasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
s o, sason i, ke 3 s - SAwoN oS sasmETT owox Mo oKD CanrEaE mEGAY 09/756.696 10 January 2001 (10.01.2001) ~ US Huropean patent (AT, BE, CH, CY, DE, DK, ES, FL, FR,
i o s e i s v s e GB, GR, IE, TT, LU, MC, NL, PT, SE, TR), OAPI patent
I I (71) Applicant: PE CORPORATION (NY) [US/US]; 761 (BT, BJ, CT, CG, CI, CM, GA, GN, GQ, GW, ML, MR,
T I R Main Avenue, Norwalk, CT 06859 (US). NE, SN, TD, TG).
RSGOUALD TOMAS 1 TN, 0TS TS5, CLAE VI, GARY WANG, SRAY TR, 540TA WAL, CNICA WALANE, SAGRA WIVGSOR, VR WOOP D5,
— Jr—— MICHARL 2 CAMPREL, OMMEN . SJOLANCER, SRIAN KARLAK ANSH KELARIGAL (72) Inventors: VENTER, Craig, J.; Celera Genomics, 45  Published:
SR W SETTY LATAREVA TaouAS wATTOR [P West Gude Drive C2-4#21, Rockville, MD 20850 (US). —  without inlernational search report and o be republished
;:r ARTT BN WALENZ SHIBU YOOSEP, BAVID ALL D, ANAND BASL) _.u,. - ADAMS, Mark; Celera Genomics, 45 West Gude Drive upon receipt of that report

S emmmmssssssem smmmes s nmeme = 241, Rockville, MD 20850 (US). LI, Peter, W., D.;

SeemEmsaEsmmmsmm s es s nmmmmemnn s mmm————— = Celera Genomics, 45 West Gude Drive C2-4#21, Rockville,  For two-leiter codes and other abbreviations, refer to the "Guid-
MD 20850 (US). MYERS, Eugene, W.; Celera Genomics,  ance Notes on Codes and Abbreviations" appearing af the begin-
45 West Gude Drive C2-4#21, Rockville, MD 20850 (US).  ning of each regular issue of the PCT Gazeite.

05158, HAROLO GIRE, 57 KENNSTHA GLASSER, ANNA GLOD D GRAAN, BAZRY GRDPMAN

ICHASL HARSIS, JEREWY B, SCOTT N, JESFREY LOTVER, CONALD JENMINGS, C& o ANES JORDAN, JOLN KASHA, LEONID KAG —

(CHERTL KRAST, ALDXANCER LEVITERY, MARX LEWIS, JIANG.UN UL, JO4N LOPEZ, DANIE. MA WILLIAM MAJOROS, JOF MCSANEL, SEAN MURPHY, MATTHEW NEWMAN,

TRUNG NGUYEU NGOE NGUYE, MARE NGDSL, S P4 JM PECK, MARSHALL SETERSON, WILLIAM ROWS, RORSAT SANCEAS, JOWN SCOTT, WICAGL SMPSON,
THOMAS SMITH, ARLAN SORAGUR, TMACTIY STCCGWELL, RUSSSL TURNGR LI YENTER, ME WANG, MEYLAN WEN, DAVID Wi, MITCHELL WL, ASHLEY J0A AL ZANDIEH AND 54) Title:  KITS, SUCH AS NUCLEIC ACID ARRAYS, COMPRISING A MAJORITY OF HUMAN EXONS OR
masiouazey | fewer | futhorsInfo & Affistions TRANSCRIPTS, FOR DETECTING EXPRESSION AND OTHER USES THEREOF
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Who is inventor?

v’ significant intellectual contributions to the
conception and development of an invention

X Provider of money & infrastructure
X Support staff (technical assistance)
X Provider of known tools
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Who owns CRISPR?

UC Berkeley
Jennifer Doudna of the University of California, Berkeley, and
Emmanuelle Charpentier, then of the University of Vienna
VS.
Broad Institute of MIT and Harvard
Feng Zhang
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CRISPR/Cas — Gene editing tool

https://www.seedworld.com/who-owns-crispr/
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CRISPR Patenting

May 25, 2012: Berkeley et al. (Doudna group) file patent application
reporting in vitro use of a single-molecule guide RNA in a CRISPR/Cas9
system for targeted DNA cleavage

December 2012: Broad (Zhang group) files patent application with
experimental results showing that this CRISPR/Cas9 system can be used
for targeted DNA modification in eukaryotic cells

Figure 1: Timeline of filings by the Zhang and Doudna groups

Zhang Group
Prioritr)r'r and ﬁling dates of EP 2 771 468

W

| Doudna Group » ‘

_ Priority and filing date of EP 2 800 811 -
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Tricky Inventor Situation

Patent Inventors / Owners / Exclusive Licensees

License Holders

Inventors Patent Owners

(oxclusive) all fields except
human therapeutics

no obligation
10 assign

E. Charpentier

\While at University of Umea C RI S P R
(exclusive)
» Therapeutics
all human therapeutics
J. Doudna
M. Jinek The Regents
J.Doudna Cate % of the
W. Lim University
L. Qi of California :
human therapeutics except
anti-microbial and anti-fungal

While at University of California

lexclusive) Caribou

University » :
%5 Biosciences
of Vienna

While at University of Vienna
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CRISPR Commercialisation

Companies in 2021 Founded on CRISPR-Cas9 Patents From the Original IP Dispute

Jennifer Doudna Feng Zhang Emmanuelle
University of California, Berkeley MIT-Harvard Broad Institute Cha rpe ntier

Caribou Biosciences Sherlock Biosciences CRISPR Therapeutics

Mammoth Biosciences Arbor Biotechnologies ERS Genomics

Intellia Therapeutics Editas Medicine*

Scribe Therapeutics Beam Therapeutics

* Jennifer Doudna was an original co-founder of Editas but is no longer involved after a reported falling out with Zhang.

https://www.synbiobeta.com/
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CRISPR Commercial Application

CRISPR Human Therapeutics Licensing Landscape

Patent Holders/Institutes Spin-out Companies. Further Licensees

Sare

epta
Therapeutics

Muscuiar Dystrophy

Human Therapeutics

Broad Instiute
(Harvard & MIT)

Massachusetts
General Hospital

I o

[l o (incuding right to sub-icence)

Universty of
Vienna

Chimeric antigen receptor T
— I
celis

Optmise 10 targets that may be treated by
engneered T e ediing genes In tne Iver
cef theraples
San Ratacle
e Trest and prevent
- e r e 2vtommune dsease

Emmanuete
Charpentier

Sickle cell aisease

& cystc forosis.
Research use of CRISPRIC3S9 In
T Cel cancer erapies

Seattie Chilaren's

Gene edited reguiatory T cell
el therapies

T

(u“-: Repnioe Joint venture betwean CRISPR
In vivo gene editng gl
3appications
Improved Cas MRNA constructs.
CureVac AG for use In three in vivo liver disease
[MExciusive licence. i
MiNon-exclusive licence

Excision CasX and CasY for human therapeutics

CRISPR Agriculture Licensing Landscape

Patent Holdersfinstitutes Spin-out Companies Further Licensees

m Develop agricustural products.

Broad Instiute

(Hanvard & MIT)

Commercial sgricultural rsssarch and product
dsvelopment - joint licensing framework

Viinius patent portfolio

UC Berkeley

Universty of
Vienna

Develop Improved food
securty crops

All commercial uses, Inciuding agricuture
Viintus Universtty

Al agricutural uses and 3ppiications i plants

All fizids except

Emmanuete human therapeutics

Charpentier

Yeast & fung! for biomanufaciuring
for humans

[MExciusive licence
MlNon-exclusive licence

Patent Holders/Institutes Spin-out Companies

Too

CRISPR Research Tools Licensing Landscape

Further Licensees

Drug development & R&D
Broad institute

— I
technoiogies
| TR ceroi ctn o s

R&D especialy In vitro mode
deveiopment

-_—
e [—

(Harvard & MIT)

CRISPRICas3 generated mogels.

Development of reagents & tools

Research & animal models

Mouse and rabbi modsis.

UC Berkeley

Universty of
Vienna

Emmanuete
Charpentier

MExciusive licence
MNon-exclusive licence

“' Identifcation of novel disease.
genes.

ma-Aldrich Sl
ysiebepr Rl 50  piant & animal mogels
fo
Drug discovery & research to
e
Editng System
C""“M [*—7 vivo 3na i viro genome eafing |
services

beabaabenssballl  Animal mooels, cel ines and IV

— B
R v e e
The Jackson ‘Animal modeis
Laboratory Research tools & reagents.

[ SN Orug RaD
Research tools
e and services

http://www.allenovery.com/publications/en-gb/CRISPRsite/Pages/default.aspx
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Definition:

Al relies on performing mathematical methods or algorithms by way of a computer
implementiation. These methods or algorithms are typically capable of learning
from data and process data in a manner that demonstrates ,intelligence®.

Al and
inventorship

Question:

@

Can Al be an inventor?

©INNOVECTIS GmbH
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Artificial Intelligence (Al) Patenting

At present, the answer is NO.

An Inventor must be a human being.

https://new.epo.org/en/boards-of-appeal/decisions/j200008eul.html
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Summary

* Inventorship and patent ownership are incentives to
drive innovation

* A patent protects an invention, not a discovery
* An inventor is a natural person

 Make sure that all rights are collected
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Thank you.

www.innovectis.de

Kirstin.Schilling@innovectis.de
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mailto:Kirstin.schilling@innovectis.de

