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Introduction

Objective — Guidelines of practices from real examples

Examples outside US, Western Europe.

3 WIPO FOR OFFICIAL USE ONLY WIPO



Introduction

Global Dossier
Free patent database

Small molecule drugs — Pat-INFORMED

Commercial IP protection
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Global Dossier

Global Dossier — “one-stop access to the dossier information of all
applications that comprise a family and have been filed in participating

offices” (IP5 + Australia and Canada).

IP5 offices - 2007 (EPO, JPO, KIPO, USPTO, CNIPA)
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Global Dossler - access

EPO Global Dossier: IL2008001062 Dossier alert: RSS E Email

% Dossier provided courtesy of IB of the WIPO

Date Description Pages
h ttDS '//q I O b aI d OSS i er u S Dto q OV/ 02.02.2010 International Preliminary Report on Patentability Chapter | -
02.02.2010 Written Opinion of the International Search Authority -
¢ WO02009016639A2 MULTIMERIC MULTIEPITOPE INFLUENZA VACCINES 30.04.2009 Published International Application -
05.02.2009 RO/M101 -
Bibliographic data Description Claims Drawings Original document Citations Legal evel
05.02.2009 Seq List Tables -
Register » | @ Global Dossier 7 05.02.2009 Priority Document -
Applicants BIONDVAX PHARMACEUTICALS LTD [IL]; BEN-YEDIDIA TAMAR [IL]; SINGER YOSSI [ 05.02.2009 Published International Application )
Inventors BEN-YEDIDIA TAMAR [IL]; SINGER YOSSI [IL] +
05.02.2009 Natification Concerning_Submission Or Transmittal Of Priority Document -

Classifications L ) ) L . .
The EPO does not accept any responsibility for the accuracy of data and information originating from authorities other than the EFO; in

IPC CO7K16/00; particular, it does not guarantee that such data and information are complete, up to date or fit for specific purposes.

CPC AB1K39/12 (EP,KR,US); A61K39/145 (EP,KR,US); A61P31/14 (EP); A61P31/16 (EP); CO7TK14/005 (KR,US); A61K2039/53 (EP,US);
AB1K2039/55566 (EP,KR,US); A61K2039/57 (EP,US); A61K2039/645 (EP,US); C12N2760/16034 (US); C12N2760/16134 (EP,US); C12N2760/16234 (EP,US);
Y02A50/30 (EP);

Priorities US95349807P-2007-08-02
Application IL2008001062W-2008-08-03
Publication WO2009016639A2-2009-02-05
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https://globaldossier.uspto.gov/

Global Dossler - access

Patentscope

1. W02009016639 - MULTIMERIC MULTIEPITOPE INFLUENZA A

VACCINES

PCT Biblio. Data  Description  Claims  Drawings  National Phase

Patent Family

International Application Status

View

[a@dHTML [amiPDF [embxmL

Published International Application

Date Title

04.05.2023 International Application Status Report

Date Title

30.04.2009 Later publication of international search report [A3 18/2009)
05.02.2009 Seqguence Listing

winn.int/search/en/detailisf?docld=W0O2008016639& cid=P21-1HINIC-_.
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Free patent databases

Patentscope, Espacenet, USPTO, Google Patents, Lens.org

Other patent searching platforms country specific (India, Japan, etc.)

PatSeq finder — Lens.org;

https://www.ebi.ac.uk/segdb/confluence/display/JDSAT/Job+Dispatcher+Se

guence+Analysis+Tools+tHome
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Pat-INFORMED

Patent Opposition Database

Join our community to challenge unmerited drug patents

HOME DRUGS ORGANISATIONS HOW TO OPPOSE CONTRIBUTE ABOUT CALLS FOR HELP

Home / Search the Database / abacavir

https://www.wipo.int/patinformed/ [ — B

Search results for “abacavir” =
INN - International Non-proprietary abacavir Search
Names N

14 search results for abacavir. Download these results as .CSV =

Abacavir (ABC)
h ttp S //WWW pa‘te N top DOS |t|0 NS.O rq/e n/r Type: Drug Disease: HIV/AIDS Countries: India Related documents: 3

ome . -
—_— Abacavir /Lamivudine (ABC/3TC)
Type: Drug Disease: HIV/AIDS Countries: Europe (EPO) Related documents: 1

(Example — abacavir — GSK)
Dolutegravir/ Abacavir /Lamivudine (DTG/ABC/3TC)

Twne: Druq Disease: HIV Countries: Europe (EPO) and Thailand Related documents: 5
wrg/fen/search
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Commercial IP protection

Patents

* Drug Compound
* Crystalforms/Salt for
* Formulation

« Manufacturing process
* Methods of treatment

» Dosageregimens
» Delivery device

crevus®

Ocravus®

,g:izumab =
300 joml
%(mmg sout!

trat
l°' "'usion.

Trademark

* Roche name/log
* Ocrevus name
* Delivery system name (if any)
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Reaqistered design

. The design of packaging
« The graphics on the packaging

Copyright

« Layout of packaging
« Patient information leaflet

Trade secret/Know-how

« Manufacturing process
* Purification method
e Scale-up
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Vaccines - BiondVax
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Vaccine protection avenues

BIOTHRAX Formulation
RECOMBNVAX HB  Composition
of matter

GARDASIL 9 Method of
manufacture

N/a Method of
treatment
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1. A stable vaccine for stimulating an immune response to a Bacillus anthracis
protective antigen comprising:

a) a purified B. anthracis protective antigen protein;

b) an alanine formulation buffer; and

c) a pharmaceutically acceptable adjuvant.

1. A DNAtransfer vector comprising a yeast replication origin, a yeast promoter
fragment and, in correct orientation with said promoter fragment, a DNA segment
coding for the S-protein of Hepatitis B virus.

1. Amethod of making a papillomavirus virus-like particle, which method comprises:
constructing a recombinant DNA molecule that contains a sequence encoding a
papillomavirus L1 protein;

transfecting a host cell with the recombinant DNA molecule;

expressing papillomavirus L1 protein in the host cell; and

obtaining papillomavirus virus-like particles from the transfected host cell;

wherein the papillomavirus is not HPV 16.

1. Amethod for treating a subject infected with H5N1 strain of avian influenza,
wherein said method comprises diagnosing a subject as being infected with the
H5N1 strain of avian influenza; and administering to the subject an effective amount
of a salt of cysteamine.

WIPO FOR OFFICIAL USE ONLY

U.S. Patent No.
8,778,359; Title: Stable
anthrax vaccine
formulations

U.S. Patent No.
6,544,757; Title:
Synthesis of human virus
antigens by yeast

U.S. Patent No.
7,476,389; Title;
Papillomavirus vaccines

U.S. Patent No.
9,283,198 ; Title:
Materials and methods
for treating viral infections
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BiondVax — Case study

Founded in 2003 — Israel; Listed on Nasdag — BVXV (2015)

BiondVax is developing a universal influenza vaccine. >20 years research

carried at Weizmann Institute of Science, Israel.

CDMO (Contract Development and Manufacturing Organisation) services
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BiondVax — Case study

4 PatSnap families (44 total) |2 Custom Analysis sk Landscape ﬂ Insights Iil Export &5 SetEmail Aleris m
Change view E == n e @ Set field display | Copy Query || Save Query (%} Application Date
] Publication Mumber £ Title Legal Status & Events Standardized Current Assignee Application Domain Application Date @

SsRMA viruses negafive-
BIONDVAX PHARMA sense
1 & WO2007125535A1 Recombinant flagellin gene and uses thereof Non-Entry PCT-NP BEN YEDIDIA TAMAR Viral antigen ingradients 01 May 2007

ADAR YAAKOV Bacteria pepfides  +1

SsRMA viruses negafive-

SENSE
MULTIMERIC vaccines with MULTIPLE
2 BRPI0315008B8 Granted BIONDVAX PHARMA igen i i 03 Aug 2008
EPITOPES AGAINST INFLUENZA =85 Viral antigen ingredients ug

Virus peptides  +4

SsRMA viruses negative-
Multimeric multiepitope polypeptides in

SENsE
3 = CA2828068C improved seasonal and pandemic influenza BIONDVAX PHARMA Viral antigen ingradients 22 Feb 2011
vaccines B8 Virus peptides +3
SsRMA viruses negative-
Compaositions of multimeric-multiepitope sense
4 CA2944768C influenza polypeptides and their production Granted BIONDVAX PHARMA [ —— 01 Apr 2015
=

Virus peplides +4
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BiondVax — Case study
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Eﬁ;ﬁ Sresults Offices all Languages en  Stemming trug  Single Family Member true  Include NPL false a 3_%_‘: ED
Sort: Relevance v Perpage: 10 v View: All v 1711 Machine translation =
1. 103517713 MULTIMERIC MULTIEPITOPE POLYPEPTIDES IN IMPROVED SEASOMAL AND PANDEMIC INFLUENZA VACCINES CN-15.01.2014

Int.Class AB1K 39/00 [Jj Appl.No 201180070278.1  Applicant Biondvax Pharmaceuticals Ltd.  Inventor Ben-yedidia Tamar

The present invention relates to use of multimeric multi-epitope peptide-based compositions for immunizing subjects against influenza by administering prior to or together with seasonal or pandemic influenza vaccines. The present invention also relates to
compositions comprising a multimeric multi-epitope polypeptide and a seasonal or pandemic preparation against influenza.

2. W0/2015/151103 COMPOSITIONS OF MULTIMERIC-MULTIEPITOPE INFLUENZA POLYPEPTIDES AND THEIR PRODUCTION WO - 08.10.2015
Int.Class AB1K 38/145 (7) Appl.Mo PCT/IL2015/050354  Applicant BIONDVAX PHARMACEUTICALS LTD.  Inventor URITSKI, Ram

The present invention relates to pharmaceutical suspensions comprising multimeric- multiepitope influenza polypeptides, to processes for their production and to their use as immunizing subjects against influenza. In particular, the invention relates to stable agueous
microparticulate suspensions comprising a multimeric multiepitope polypeptide.

3. WO0/2007/125535 RECOMBINANT FLAGELLIN GENE AND USES THEREOF WO - 08.11.2007
Int.Class COTK 14/185 (7) Appl.Mo PCT/ILZ007/000532  Applicant BIONDVAX PHARMACEUTICALS LTD.  Inventor BEN-YEDIDIA, Tamar

The prasent invention provides polynucleotides comprising modified structural genes for flagellin. The recombinant genes are useful in the preparation of an expression vector for the expression of peptide epitopes as recombinant flagellin fusion proteins. The
recombinant flagellin fusion proteing are useful in the production of vaccinges.

4. WO0/2012/114323 MULTIMERIC MULTIEPITOPE POLYPEPTIDES IN IMPROVED SEASONAL AND PANDEMIC INFLUENZA VACCINES WO - 30.08.2012
Int.Class AB1K 38/00 (7)  Appl.No PCT/IL2011/000178  Applicant BIONDVAX PHARMACEUTICALS LTD.  Inventor BEN-YEDIDIA, Tamnar

The present inventicn relates to use of multimeric multi-epitope peptide-based compositions for immunizing subjects against influenza by administering prior to or together with seasonal or pandemic influenza vaccines. The present invention also relates to
compositions comprising a multimeric multi-epitope polypeptide and a seasonal or pandemic preparstion against influenza.

5. WO0/2009/016639 MULTIMERIC MULTIEPITOPE INFLUENZA VACCINES W0 - 05.02.2009
Int.Class AB1K 38/145 (7) Appl.Mo PCT/ILZ008/0010582  Applicant BIONDVAX PHARMACEUTICALS LTD.  Inventor BEN-YEDIDIA, Tamar

The present invention relates to multimeric multi-epitope peptide-based vaccines. In particular, the present invention relates to the use of multimeric multi-epitope peptide-based vaccines eliciting protective immunity to influenza.
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BiondVax — Case study

AU2008281384B2
AU2008281384C1
AU2008281384A1
BRPI0815008A2
BRP10815008B1
BRPI0815008B8
CA2695399A1
CA2695399C
CN101795709A
CN101795709B

DE602008037345T2

DK2173376T3
EA201070219A1
EA017887B1
EP2173376B1
EP2173376A2
ES2539818T3
HK1142809A
HK1142809A1
HRP20150479T1
HUEQ025149T2
1L203508A
IN670DELNP2010A
IN290866B
JP2010535026A
JP5654345B2
JP2010535026A5

KR1020100045473A

KR101 Bl
MX2010001284A
MX3022458B
Wo2 1 A2
WO2009016639A3
PL2173376T3
PT2173376E
US20110182974A1
UsS8747861B2
US20140286982A1
US9353150B2
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Multimeric multlep|tope|nfluenza vaccines
Multimeric multiepitope influenza vaccines
Multimeric multiepitope influenza vaccines

VACINAS MULTIMERICAS COM MULTIPLOS EPITOPOS CONTRA INFLUENZA
VACINAS MULTIMERICAS COM MULTIPLOSEPITOPOS CONTRA INFLUENZA
VACINAS MULTIMERICAS COM MULTIPLOS EPITOPOS CONTRA INFLUENZA

Multimeric multiepitope influenza vaccines
Multimeric multiepitope influenza vaccines
Multimeric multiepitope influenza vaccines
Multimeric multiepitope influenza vaccines

MULTIMERE MULTIEPITOP-INFLUENZA-IMPFSTOFFE

Multimere multiepitop-influenzavacciner

NOJNIMMEPHBIE MYJITbTU3MNNT OMHbIE BAKLUWHBI NMPOTWB MPUMIMA

Multimeric multiepitope influenza vaccines
Multimeric multiepitope influenza vaccines
Multimeric multiepitope influenza vaccines
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Multimeric multiepitope influenza vaccines
Multimeric multiepitope influenza vaccines
Multimeric multiepitope influenza vaccines
Multimeric multiepitope influenza vaccines
Multimeric multiepitope influenza vaccines
Multimeric multiepitope influenza vaccines

A synthetic orrecombinantinfluenzamulti-epitope polypeptide
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Multimeric multiepitope influenza vaccines
Multimeric multiepitope influenza vaccines
Multimeric multiepitope influenza vaccines.

VACUNAS CONTRA LA INFLUENZA CON MULTIEPITOPEMULTIMERICO.
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BiondVax — Case study

Applicant

BIONDVAX PHARMACEUTICALS LTD.

(=]

1. This international preliminary report on patentability (Chapter I is issued by the International Bureau on behalf of the
International Searching Authority under Rule 44 bis.1(a).
This REPORT consists of a total of 6 sheets, including this cover sheet.

In the attached sheets. any reference to the written opinion of the International Searching Authority should be read as a reference
to the international preliminary report on patentability (Chapter 1) instead.

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

International application No.
PCTAL2008001062

Box No. I
Box No. Il

Box No. I

Box No. IV

Box No.V

Box No. VI

Box No. VII

XOO XO OOX

Box No. VIII
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3. This report contains indications relating to the following items:

Basis of the report
Priority

Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

Lack of unity of invention

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial
applicability: citations and explanations supporting such statement

Certain documents cited
Certain defects in the international application

Certain observations on the international application

Box No.V  Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty (N)

Inventive step (IS)

Industrial applicability (IA)

WIPO FOR OFFICIAL USE ONLY

Yes:

No:

Yes:

No:

Yes:

No:

Claims
Claims

Claims
Claims

Claims
Claims

-y
&
[s2]

9-17,.21. 22
1-8, 18-20. 23-38

1-38
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Reference is made to the following documents:

D1:

D2 :

19

WO 2006/128294 A (VARIATION BIOTECHNOLOGIES INC [CA]; TORRES
JOSE VIDAL [US]) 7 December 2006 (2006-12-07)

CARO-AGUILAR ET AL: "Chimeric epitopes delivered by polymeric
synthetic linear peptides induce protective immunity to malaria” MICROBES
AND INFECTION, ELSEVIER, PARIS, FR, vol. 7, no. 13, 1 October 2005
(2005-10-01), pages 1324-1337, XP005158100 ISSN: 1286-4579

WIPO FOR OFFICIAL USE ONLY

Article 33(3) PCT

The subject matter of claims 1-8, 18-20, 23-38 are not considered inventive (Article
33(3) PCT).

The subject matter of claims 9-17, 21 and 22 are considered to be inventive {Article
33(3) PCT)

The subject matter of claims 1-5, 18-20, 23-38 cannot be considered to be inventive
(Article 33(3) PCT) as they refer to vaccines and epitopes for inclusion without defining
structurally the epitopes of interest. As a result, the claims not only lack essential
technical features (Article 6 PCT), but they also do not solve a technical problem and
are thus not inventive (Article 33(3) PCT.

The closest prior art to claim 6 is D1 which discloses formulations comprising mixtures
of influenza epitopes (from strains A and B) which can be used in the vaccination of
humans and animals susceptible to influenza infection (see passages cited in search
report).

The subject matter of claim 1 differs from the above disclosure in that it is directed
towards a multiepitope polypeptide containing multiple copies of a plurality of influenza

virus peptide epitopes.

There does not appear to be any difference arising from the difference,

WIPO
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EXAMPLES
Materials and methods

Multimeric _multiepitope polypeptides: examples of multimeric multiepitope
polypeptides comprising several repeats of the influenza virus peptide epitopes El to E9
listed in Table 1 are presented. The polypeptides include amino acids and short peptides

Vaccines: vaccines prepared from the multimeric multiepitope polypeptides

presented in examples 1- 3 were used for immunization studies of various mouse strains.

Immunization studies: three strains of mice: an outbred strain (ICR), an inbred
strain (BALB/c), and a strain transgenic for human HLA A*0201 molecules (HLA

A*0201). were used for immunization studies as well as rabbits in some experiments.

20 WIPO FOR OFFICIAL USE ONLY

Example 1: Multimeric
epitopes arranged in alternating sequential structure.

This is an example of a multimeric polypeptide comprising five repeats of nine
influenza peptide epitopes arranged in the alternating sequential polymeric structure
[E1E2E3E4ESEGETESEY]s. The estimated molecular weight is 80 kD.

Example 2: Multimeric pol tide wi e repeats of each of nine different
arranged in block copolymer structure,

In this example the DNA sequence of a polynucleotide construct used to prepare a
multimeric peptide comprising three repeats of nine influenza peptide epitopes arranged
in the block copolymer structure [E1]s-[E2)s-[E3]3-[E4]s-[E5-[E6]5-[ET]:-[E8]5-[E9]: is
shown in Figure 2A and the corresponding amino acid sequence is shown in Figure 2B.
The estimated molecular weight is 48 kD.

Example 3: Multimeric polypeptide with three repeats of a unit containing nine epitopes

arranged in alternating sequential structure,

This is an example of a multimeric polypeptide comprising three repeats of nine
influenza peptide epitopes arranged in the alternating sequential polymeric structure
[E1IE2E3E4ESEGETEBEY];. The estimated molecular weight is 48 kD.

WIPO
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Example 4: Cellular immune response.

The cellular immune responses to two different concentrations of a stimulating
influenza virus of the strains A/Texas/1/77, A/WisxWisc/67/05, AfCalifornia/07-2007, and
B/Malaysia/2506/04, of were evaluated. Transgenic mice (transgenesys for HLA A*0201)
mice were vaccinated once with two multimeric vaccines: #11 and #14, emulsified within

IFA (Incomplete Freund's adjuvant). ?-]U'days after the immunization, their spleen and

Example 5: Recognition of immunizing antigen and of viruses by immune serum

ICR mice were immunized with the multimeric multiepitope polypeptide
comprising five repeats of nine epitopes arranged in the alternating sequential polymeric
structure [E1E2E3E4ESE6ETES8EY]s (Multimeric #11), or with the multimeric

Example 6. Protection against a highly lethal challenge with H3N2 A/Texas/1/77

Groups of eight transgenic mice were immunized three times, at 3-week intervals,
intramuscularly with the Multimeric-#14 vaccine or with PBS. A challenge infection with
a highly lethal dose (300 LDsy) of H3N2 A/Texas/1/77 was given three weeks after the
last boost. Mice were sacrificed five days post infection. A significant reduction of virus

titer in mice lungs was observed, as described in Figure 5, despite of the large amount of
virus used for infection.
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Example 7: In vivo efficacy studies 1§g
Two vaccine versions have been evaluated in vivo: the multimeric polypeptide % gg
suspendgd in 50% Glycerol in PBS or in Incomplete Freund's adjuvant. ? 40
R 20
0
Example 8:
The efficacy of the vaccine was demonstrated in two preliminary studies using
ICR and transgenic (HLA A*0201) mice. The mice were vaccinated intramuscularly
three times with 3 weeks interval with a dose of 150 mcg/mouse of vaccines #11, #12
and #14 with and without adjuvant (IFA). Three to four weeks after the last bl
immunization, the mice were infected with a 300 LD50 of a mouse adapted influenza g 8,000,000
virus H3N2 strain (A/Texas/1/77). Five days post infection, the survival rate was E 6,000,000
monitored. Treated and control groups immunized with 50% glycerol in PBS with and E 4,000,000
without IFA were compared, . > 2,000,000
22 WIPOFOR OFFICIAL USE ONLY

PBS #11 #12 #14
FIG. 6A
- 5 [
50% glylPBS #11 #4
FIG. 6B
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Example 9: Repeated dose toxicology

Repeated dose toxicology trials are performed with vaccine #14 (Multimeric
vaccine in three block repeats suspended in 50% Glycerol in PBS or in Incomplete

adjuvant, according a based
http:/fwww3 niaid.nih.gov/daids/vaccine/Science/ VRTT/06_SafetyTest.him.

Freund's protocol on;

Example 10: Phase I/IIa clinical trial

The primary objective of this clinical study is to examine safety of the preventive
anti-influenza vaccine after a single or double intramuscular administration. The study is
conducted under controlled clinical settings among healthy volunteers aged from 18
years old to 49 years old. The secondary objective is to estimate the immunogenicity
induced by administration of the multimeric vaccine. This phase I/II study assesses the
most common acute adverse effects and examines the size of doses that patients can take
safely without a high incidence of side effects.

Example 12. Peptide s esis

Peptides and multimeric peptides were synthesized using typical solid phase peptide

synthesis with the following materials: Protected amino  acids, 9-
fluorenylmethyloxycarbonyl- N-hydroxysuccinimide (Fmoc-OSu), bromo-tris-pyrrolidone-
43
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Example 11: Anti viral response in mice sera immunized with commercial influenza

vaccine followed by immunization with Multimeric vaccine

Transgenic mice for HLA A*0201 were immunized with the commercial
inactivated influenza vaccine (split virion) BP Vaxigrip® three times, on days 0, 60, 81, or
with Vaxigrip® once, on day 0, and 2 additional immunizations (on days 60 and 81) with
the Multimeric vaccines #11, #12 and #14. Blood collection was performed before
immunization (pre immune) and after the last immunization. Antibodies to several

Table 5A, H3N2 B
WISC  Texas Califor jian  Moscow Panama
Treatment immune |t [f i f |t lt t f It lf t|f
400
0 200 200 80O 400 400
1xVaxigrip + 800] 2
2x Multi #11 1 400 2| 400 2! 800 1| BOO 2Z{ 80O 2
1600| 4
2+ 800 4| 400 2| 3200 4| 800 2| 800 2
800
0 400 200 400 400 800
1xVaxigrip + 8001 1
2x Multi #12 1 800 2| 400 2| 1600 4| 400 1| 800 1
32000 4
2+ 800 2| 400 2| 3200 8|.1600 4] 1600 2
800
0 200 200 800 400 400
1xVaxigrip + 3200| 4
2x Multi #14 1 800 4| 400 2 1600 2| 800 2| 1600 4
160 6400| 8
2+ 0 8| 1600 8| 3200 4| 1600 4| 3200 8
200
PBS 1 200 100 200 200 200
2+ 200 1) 100 1] 200 1| 200 1{ 200 1{ 400( 2
t=titer, =fold
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I.

A synthetic or recombinant influenza multi-epitope polypeptide comprising

multiple copies of a plurality of influenza virus peptide epitopes arranged in a

configuration selected from an alternating sequential polymeric structure

(X1 X2X3...Xm)y, and a block copolymer structure (X )n(X2)n(X3)n.-.(Xm)n-

39, (Currently Amended) A synthetic or recombinant influenza multi-epitope
polypeptide comprising multiple copies of a plurality of influenza virus peptide epitopes wherein
the polypeptide is selected from the group consisting of:

L [[BIX1Z2X2Z . Xi)n[[B]]: and

ii. [[BINX1)nZ(X2)nZ...(Xim)al[B];

wherein s 1s at each occurrence

independently an integer of 3-62-50; m is an integer of 4-93-38; ecach of X, X:... X, is an
influenza peptide epitope selected from the group consisting of: HA 354-372 (E1, SEQ ID NO:
82). HA 91-108 (E2, SEQ ID NO: 48), M1 2-12 {(E3, SEQ ID NO: 25), HA 150-159 (E4, SEQ 1D
NO: 52). HA 143-149 (E5, SEQ ID NO: 51). NP 206-229 (E6, SEQ ID NO: 64), HA 307-319
(E7. SEQ 1D NQ: 59), NP 335-350 (E&. SEQ ID NO: 69). and NP 380-393 (E9, SEQ 1D NO:

10)eensist i stees; Z at each occurrence is a bond or a spacer of a single

amino acid or a short peptid

CIAL USE ONLY

39. A synthetic or recombinant influenza multi-epitope
polypeptide comprising multiple copies of a plurality of
influenza virus peptide epitopes wherein the polypeptide is
selected from the group consisting of:

. BX,ZX,7 ...X,),B;and
11 B(Xl)HZO;Z)F?Z e O{m)nB

wherein B is an optional sequence of 1-4 amino acid resi-
dues:n is at each occurrence independently an integer of
2-50: mis an integer of 3-50; each of X,. X, ... X 1s an
influenza peptide epitope consisting of 4-24 amino acid
residues; Z at each occurrence is a bond or a spacer of
1-4 amino acid residues; and wherein the maximal num-
ber of amino acid residues in the polypeptide is about
1000.
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39, {Currently Amended) A synthetic or recombinant influenza multi-epitope
polypeptide comprising multiple copies of a plurality of influenza virus peptide epitopes wherein
the polypeptide is selected from the group consisting of’

i (X1 ZX9Z ... X )p: and

ij., {X[)nZ{XZ]HZ s ,{x"])n:

wherein n is at each occurrence independently an integer of 3-6; m is an-nteserof 4-9;
eaeh-eof X |, Xi... X, t5an are influenza peptide epitopes seleeted{from—the—sreup consisting of
HA 354-372 (El, SEQ ID NO: 82), HA 91-108 (E2, SEQ ID NO: 48), M1 2-12 (E3, SEQ ID
NQO: 25), HA 150-159 (E4, SEQ ID NO: 52), HA 143-149 (E5, SEQ ID NQO: 51), NP 206-229
(E6, SEQ ID NO: 64), HA 307-319 (E7, SEQ ID NO: 59), NP 335-350 (E8, SEQ ID NO: 69), LAXLX2Z . Xy )y and
and NP 380-393 (E9, SEQ ID NO: 703; Z at each occurrence is a bond or a spacer of asingle
amine-acid-or asherpeptide | to 4 neutral amino acid residues.

39, (Currently Amended) A synthetic or a recombinant influenza multi-epitope
polypeptide comprising multiple copies of a plurality of influenza virus peptide epitopes wherein

the polypeptide is selected from the group consisting of:

(TAD SPNYZD. ) RYAR D, Sy AT

wherein n is at each occurrence independently an integer of 3-6; m is 9; X, X2... X,
are influenza peptide epitopes consisting of HA 354-372 (E1, SEQ [D NO: 82), HA 91-108 (E2,
SEQ ID NO: 48), M1 2-12 (E3, SEQ ID NO: 25), HA 150-159 (E4, SEQ ID NO: 52), HA 143-
149 (ES. SEQ ID NO: 51), NP 206-229 (E6. SEQ ID NO: 64), HA 307-319 (E7. SEQ ID NO:
59), NP 335-350 (E8, SEQ 1D NO: 69). and NP 380-393 (E9, SEQ ID NO: 70); Z at each

occurrence is a bond or a spacer of 1 to 4 neutral amino acid residues.
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Patent Timeline
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PCT Rule 26 bis3

(i) occurredin spite of due care
required by the circumstances
having been taken; or

(i) was unintentional.
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Patenting diagnostics

USA — Mayo vs Prometheus 2012 — correlation of metabolites in the blood with
drug dosage — law of nature (not patentable)

Investment in diagnostics fell by $9.3bn—-2012-2016
Strategies

- Measuring new biomarker without diagnostic step
- Isolating a new biomarker from a sample

- Method of treatment linked to a diagnostic test

30 WIPO FOR OFFICIAL USE ONLY
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Patenting diagnostics

Europe — diagnostic methods can be patented so long as the method is “not practiced on a human or

animal body”

Just obtaining information (data) from a living human or animal body (e.g., X-ray investigations, MRI studies, etc.) - not excluded from
patentability

Similar for Japan

Strategies

- Measuring a certain marker in a body sample

- Improved method of measuring/isolating a biomarker from a sample

- Kit or device for the diagnostic
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Founded in 2000 — Finland; Acquired by Hologic in 2021 for €668m

Innovative molecular diagnostic solutions for gastrointestinal infection,
antimicrobial resistance management, healthcare associated infections

(HAIs), respiratory infections and sepsis

“differentiated platform”; “differentiated, highly competitive solution”
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C] Publication Number £ Title Legal Status & Events

Mucleic acid probes and broad-range
primers from regions in topoisomerase

Standardized Current Assignee

1 = CN100572556C Granted MOBIDIAG OY
gengs, and methods in which they are used -
E
Mucleic acid primers for detecting serpula
2 o EP1687425A1 lacrymans dry rot fungus, and methods and MOBIDIAG OY
test kit in which they are used
Mucleic Acid Probes and Broad-Range
Primers from Regions in Dna Directed Rna
3 e US20070243530A1 o MOBIDIAG OY
Polymerase Subunit B Genes, and Methods
in Which They are Used
Method for determining the presence of .
(] = CA2877835C ) . Wi MOBIDIAG OY
diarrhoea causing pathogens =8
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PA:{mobidiag) Q
H A Mresults § Offices all Languages en  Stemrming trug  Single Family Mernber true  Include NPL false g\‘\( ﬁ%ﬁ D]
Sort: App Date Asc ¥ Perpage: 10 v View: All v 1/2 v > Machine translation =
1. WO0/2004/0463739 NUCLEIC ACID PROBES AND BROAD-RANGE PRIMERS FROM REGIONS IN TOPOISOMERASE GENES, AND METHODS IN WHICH THEY ARE USED WO - 03.06.2004

Int.Class C134 15711 (7}  Appl.No PCT/FI2003/000838  Applicant MOBIDIAG 0%  Inventor ROTH. Stina

The invention relates to nucleic acid probes and to broadrange primers that are useful in the identification of bacterial species and the dizagnesis of bacterial infections. Especially. the invention relates to specific nucleic acid probes that criginate from hyper-variable regicns situated near the conserved
seguences of topoisomerase genes of infection-causing bacteria. The inventicn also relates to broad-range primers originating from the conserved regions of topeisomerase genes. Especially, the primers criginate from conserved regions of the genes encoding the gyrE and/or part protein. In additicn.
the invention relates to the use of these nucleic acid probes and broadrange primers in the diagnosis of bacterial infections a5 well 2s to diagnostic methods inwhich these nucleic acid probes and broad-range prirners are used.

2. WO0/2005/052155 MUCLEIC ACID PRIMERS FOR DETECTING SERPULA LACRYMANS DRY ROT FUNGUS, AND METHODS AND TEST KIT IN WHICH THEY ARE USED WO - 09.06.2005
Int.Class C12Q 1/88 (7) Appl.Mo PCT/FI2004/000724  Applicant MOBIDIAG 0¥  Inventor PALGI, Jaan

The present invention relates to specific nucleic acid prirners that are useful in the molecular detection of the Serpula lacrymans dry rot fungus and can be used for identifying and detecting the fungus. The invention also relates to metheds for identifying and detecting the S. lacrymans dry rot fungus, in
which methods said gpecific nucleic acid primers are used, and to test kit useful in such methods. In addition, the invention relates to the use of said primers for identifying and detecting the Serpula lacrymans dry rot fungus.

3. WO0/2005/059156 MUCLEIC ACID PROBES AND BROAD-RANGE PRIMERS FROM REGIONS IN DNA DIRECTED RNA POLYMERASE SUBUNIT B GENES, AND METHODS IN WHICH THEY ARE USED WO - 30.06.2005
Int.Class C12M 15711 (7 Appl.Mo PCT/FI2004/000776  Applicant MOBIDIAG 0¥ Inventor PALGI, Jaan

The invention relates to nucleic acid probes and to broad-range primers that are useful in the identification of bacte-rizl species and the dizgnosis of bacterial infecticns. Es-pecially, the invention relates to specific nucleic acid probes that originate from hyper-variable regions situated near the conserved
seguences of the gene for RNA poly-merasze beta subunit, rpoB [DMA directed RMA poly-merase subunit B] of infection-causing bacteria. The in-vention also relates to broad-range primers originating from the conserved regions of rpoE genes. In additicn, the invention relates te the use of these nucleic
acid probes and broad-range primers in the diagnosis of bacterial in-fections as well as to dizgnostic methods in which these nucleic acid probes and broad-range primers are used.
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Applicant’s or agent’s file reference FOR FURTHER ACTION
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International application No. International filing date {day/month/year) Priority date (day/month/year)
PCT/FI2013/050716 27-06-2013 27-06-2012

International Patent Classification (IPC) or both national classification and IPC
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1. This opinion contains indications relating to the following items:

Box No.

—

Basis of the opinion

Box No. Il Priority

Box No. I Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
Box No, IV Lack of unity of invention

Box No. WV Reasoned statement under Rule 43bis, 1(a)(i) with regard to novelty, inventive step and industrial applicability:
citations and explanations supporting such statement

Box No. VI Certain documents cited

Box No. VII Certain defects in the international application

XUOX KXOXKX

Box No, VI Certain observations on the internatienal application

Box No. Il Priority

L. E The validity of the priority ¢laim has not been considered because the International Searching Authority does not have in its
possession a copy of the earlier application whose pricrity has been claimed or, where required, a translation of that earlier
application. This opinion has nevertheless been established on the assumption that the relevant data (Rules 43bis.1 and
64.1) is the claimed priority date.

Box No. IV Lack of unity of invention

L. g In response to the invitation (Form PCT/ISA/206) to pay additional fees the applicant has, within the applicable time limit:

I:l paid additional fees.

I:l paid additional fees under protest and. where applicable, the protest fee.

D paid additional fees under protest but the applicable protest fee was not paid,
|E not paid additional fees.

2. D This Authority found that the requirement of unity of invention is not complied with and chose not to invite the applicant to
pay additional fees.

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13.1, 13.2 and 13.3 is

|:| complied with.

E not complied with for the following reasons:

The following separate inventions were identified:

1: Claims 1-16, 17-18 (partly), 19, 20-28 (partly) and 29 directed to a method for
determining the presence of diarrhoea causing pathogens in a biological sample
comprising a multiplex PCR assay comprising two or more separate PCR reactions,
involving primer pairs amplifying each of the enterotoxigenic E. coli (ETEC) amplicons as
defined by SEQ ID NOS: 61-63 at least partly. The invention is further directed to
use/nucleotide primer/nucleotide primer pair/nucleotide probe/kit/method related to SEQ
ID NOS: 13-18 and 43-45.

2: Claims 17-18 (partly), 20-26 (partly) and 28 (partly) directed to use/nuclectide
primer/nucleotide primer pair/nucleotide probe/kit/method related to SEQ ID NOS: 1-4
and 37-38, which are useful in the detection of EHEC amplicons defined by SEQ ID
NOS: 55 and 56.
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(&

Citations and explanations

The present application has been considered to contain 12 inventions which are not linked

. . . . Interpretation of the claims having an effect on the examination:
such tlhat they form a smgle general inventive concept, as requwed b}‘ Rule 13 PCT for the Claim 23 is examined as if it refers to claims 20-21 instead of claims 17-19 (see also
following reasons: Box VIII).

The invention claimed in claims 1-16, 17-18 (partly), 19, 20-28 (partly) and 29

. N . . . The claimed invention relates to a method for determining the presence of diarrhoea
The S'ng|e general concept of the present appl'cat'on is the teachmg that a mUIt'plex PCR causing pathogens in a biological sample comprising a multiplex PCR assay involving

assay comprising two or more separate PCR reactions can be used for determining the primer pairs amplifying each of the enterotoxigenic E. coli (ETEC) amplicons as defined

presence Of diarrhoea Causing pathogens in a biological Sample in SEQ ID NOS: 61-63 at least partly. Furthermore, the claimed invention relates to
use/nucleotide primer/nucleotide primer pair/nucleotide probe/kit/method involving

- — : primer sequences SEQ ID NOS: 13-18 and probe sequences SEQ ID NOS: 43-45.
WRITTEN OPINION OF THE International application No. ‘ ‘
INTERNATIONAL SEARCHING AUTHORITY PCT/FI2013/050716 Reference is made to the following documents:
D1: West D.M et al., “Rapid detection of Escherichia coli virulence factor genes using

multiplex real-time TagMan PCR assays", Veterinary Microbiology, 2007, 122, pages
323-331

D2: Zhang H. et al., "Tagman triplex real-time PCR assay for rapid detection of
diarrheagenic Escherichia coli in raw milk”, Journal of Northeast Agricultural University,

Box No, V Reasoned statement under Rule 43bis.1{a}(i}) with regard to novelty. inventive step and industrial applicability;
citations and explanations supporting such statement

1. Statement 2010, Vol. 41, pages 108-115
D3: Fujioka M. et al., “Direct detection of diarrheagenic Escherichia coli in patient stool
Novelty (N) Claims 1-19, 21, 25-26 and 28-29 YES specimens by developed Multiplex PCRs. For the establishment of surveillance system
Claims 20, 22-24 and 27 NO of diarrheagenic Escherichia coli”, Igaku Kensa, 2008, Vol. 57, pages 1041-1046

D4: Fukushima H. et al., "Duplex real-time SYBR green PCR assays for detection of 17

species of food- or waterborne pathogens in stools”, Journal of Clinical Microbiology,
Inventive step (IS) Claims 1-19, 21 and 28-29 YES 2303 Vol. 41, pages 5134_5142 9 gy
Claims 20 and 22-27 NO
o S . 1-29 i Summary
Industrial applicability (IA) Claims - YES The subject matter of claims 20, 22-24 and 27 lacks novelty and an inventive step. The
Claims NO subject matter of claims 25-26 is novel, but is not considered to involve an inventive step.

The subject matter of claims 1-19, 21 and 28-29 is novel and is considered to involve an
inventive step. The subject matter of all the claims is industrially applicable.
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EXAMPLE
Materials and methods

Patient samples. Control stool samples were cultured at HUSLAB for Safmonelia,
Yersinia, Shigella, Campylobacter and EHEC with standard biochemical methods. A total
of 146 travellers were recruited in Travel Clinic (Medicity, Helsinki, Finland) to participate
in this study during six month period. The age ranged from | to 72 (mean 39.2 years); 84
(57.5%) were females and 62 (42.5%) were males. The travel destinations were Europe in
7.5%. Asia in 32.9%, Africa in 44.5%. Australia in 1.4% and America in 13.7% of cases.

Total nucleic acids were purified from the stool samples with NucliSENS kit using
easyMAG platform as described in Antikainen et al., 2009. Briefly, stool swabs were
suspended to 100 pl of Tris-EDTA buffer and purified by the general method of easyMAG

platform and eluted to the volume of 25 ul. Eluate (0.5 pl) was used as a template in PCR.

REFERENCES

Allos, B.M. (2001). Campylobacter jejuni Infections: update on emerging issues and

trends. Clin. Infect. Dis. 32, 1201-1206.

Antikainen, J., Tarkka, E., Haukka, K., Siitonen, A., Vaara, M., and Kirveskari, J. (2009).
New 16-plex PCR method for rapid detection of diarrhoeagenic Escherichia coli directly
from stool samples. Eur. J. Clin. Microbiol. Infect. Dis. 28, 899-908.
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Identification of the isolates.  Design of the Real-Time-PCR.

Specificity of the PCR. Analytical sensitivity of the PCR. ~ Clinical sensitivity and specificity.

Results

Validation of the Real-Time-PCR method. The Real-Time PCR assay was optimized and
validated using the reference strains including 249 positive strains and 243 strains
belonging to other major genera (Table 5). All positive control strains were correctly
identified and no false positive amplification was obtained. Thus, the assay achieved 100%

analytical specificity.
Discussion

This is the first systematic follow-up study analyzing all major pathogens associated with
traveller’s diarrhoea using the new molecular methods. The study design allowed the
inventors to follow the consequences of travelling to the tropical countries case by case as
a normal sample prior to the trip was available. The most important achievement of the
study was that all the major pathogens within the patient group were able to be identified
using straight-forward modern methods, which eliminates inherent biases in comparison to

results from different studies. As expected in high hygiene countries, such as Finland, there
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Oligonucleotide pairs amplifying the target (strain/patient sample
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ST variant 1 ST variant 2 Heat labile toxin
est 005 estlab 004 elt 001
Strain (SEQ ID NOS:13 (SEQ ID NOS:15 (SEQID
‘ - ) name Qrigin and 14) and 16) NOS:17 and 18)
Table 5. A summary of known positive control strains and samples. JA4 Reference strain THL } N A
JA24 Reference strain THL - - +
PCB_ JA25 Reference strain THL - - +
- positive Total JA26 Reference strain THL - - +
Pure control strains JA27 Reference strain THL - - +
Positive control strains 246 246 JA28 Reference strain THL i i +
Negative control strains 0 243 JA32 Reference strain THL B N _
Total 489 Control species,
JA35 Germany + - +
Control species,
Feacal control samples JA36 Germany + - +
Positive JA48 Patient sample - + =
Campylobacter 52 53 JAS0D Patient sample + - -
Salmonella 50 50 JAS3 Patient sample - + -
Yersinia 5 5 JAS8 Patient sample + - -
Shigella 6 6 JAB1 Patient sample + - -
EHEC g 9 JAB4 Patient sample - + +
Negative 0 65 JAB5S Patient sample + - -
JABS Patient sample - + -
JA122 Patient sample + - -
JA124 Patient sample - + +
mixB control DNA mixture + + +
A Quantitative Polymerase Chain Reaction Assay for Rapid Detection of 9 PathogensDirectly From Stoolsof TravelersWith Diarrhea - https.//doi.org/10.1016/.cgh.2013.03.037 (Published May 2013)
Bacterial, viraland parasitic pathogensanalysed by qPCR: Findingsfrom a prospective study of travellers diarrhoea - https://doi.org/10.1016/j.tmaid.2020.101957 (Published April2021)

LT)
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Timeline

15/01/2015 — Entry European phase (SME reduction of

fees)

06/03/2015 — First communication (R161/2 EPC)

16/09/2015 — FirstAmendment of Claims (compressed

to 15 claims)

04/04/2016 — Further communication with extra search
I report

14/10/2016 — Further amendments of claims

03/01/2018 — Text intended for grant

11/05/2018 — Request for correction/amendment of text

27/06/2018 — Text intended for grant

06/11/2018 — Filing of translation of claims & grant fee

22/11/2018 — Decisionto grant (19/12/2018)

23/10/2019 — Expiry of the opposition window (9

months)
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CLAIMS

1. Method for determining the presence of diarrhoea causing pathogens in a biological sample

comprising the steps of:

i) contacting the sample or nucleic acid isolated therefrom with primer pairs in a multiplex PCR
assay comprising two or more separate PCR reactions, wherein the primers of said primer pairs

amplify each of the ETEC amplicons as defined by SEQ ID NOS:61-63 at least partly;

ii) performing a polymerase chain reaction with reaction mixes obtained from step i) so that the
target sequences of diarrhoea causing pathogens are specifically amplified, if said sequences are

present in the sample; and

iii) detecting the presence of amplified target sequences in the reaction mix, wherein the
presence of any of the target sequences is indicative of the presence of diarrhoea causing

pathogens in the sample.

I,

CLAIMS DRAFT (additions are double underlined, deletions are crossed out)

1. Method for determining the presence of diarrhoea causing pathogens in a biological sample

comprising the steps of:

i) contacting the sample or nucleic acid isolated therefrom with primer pairs in a multiplex PCR
assay comprising two or more separate PCR reactions, wherein the primers of said primer pairs
amplify each of the ETEC amplicons as defined by SEQ ID NOS:61-63-atJeastparthy, wherein
at least 20 nucleotides long sequence of each of the target amplicons are amplified;

ii) performing a polymerase chain reaction with reaction mixes obtained from step i) so that the
target sequences of diarrhoea causing pathogens are specifically amplified, if said sequences are

present in the sample; and

iii) detecting the presence of amplified target sequences in the reaction mix, wherein the
presence of any of the target sequences is indicative of the presence of diarrhoea causing

pathogens in the sample.
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1. Method for determining the presence of diarrhoea causing pathogens in a biological sample

comprising the steps of:

i) contacting the sample or nueleic acid isolated therefrom with primer pairs in a multiplex PCR
assay comprising ¢ [Fthree g 2
wwe  or more separate PCR reactions, wherein the primers of said primer pairs

amplify each of the ETEC amplicons as defined by SEQ ID NOS:61-63, wherein at least 20

nucleotides long sequence of each of the target amplicons are amplified;

ii) performing a polymerase chain reaction with reaction mixes obtained from step i) so that the
target sequences of diarrhoea causing pathogens are specifically amplified, if said sequences are
present in the sample; and

i) detecting the presence of amplified target sequences in the reaction mix, wherein the
presence of any of the target sequences is indicative of the presence of diarrhoea causing

pathogens in the sample.
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CLAIMS

1. Method for determining the presence of diarrhoca causing pathogens in a biological sample

comprising the steps of:

i) contacting the sample or nucleic acid isolated therefrom with primer pairs in a multiplex PCR
assay comprising two or more separate PCR reactions, wherein the primers of said primer pairs
amplify each of the ETEC amplicons as defined by SEQ 1D NOS:61-63, wherein at least 20

nucleotides long sequence of each of the target amplicons are amplified;

it) performing a polymerase chain reaction with reaction mixes obtained from step i) so that the
target sequences of diarrhoea causing pathogens are specifically amplified, if said sequences are

present in the sample; and

iii) detecting the presence of amplified target sequences in the reaction mix, wherein the
presence of any of the target sequences is indicative of the presence of diarrhoea causing

pathogens in the sample.
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PCT Biblio. Data

Available information on National Phase entries [more infarmation
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United States of America

Japan

European Patent Office

Australia

China

Description Patent Famnily

Entry Date
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3.12.2014

2

o

24122014

28.12.2014
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Patenting therapeutics

Therapeutics — Biologics (Cell & Gene Therapy; mAb) + Small molecule drugs

Juno Therapeutics vs Kite Pharma & Amgen vs Sanofi— Outlines importance good

written description & sufficient exemplification

EPO — more stringent with broadness of claims
(https://new.epo.org/en/legal/quidelines-epc/2023/g ii 5 6.html - extensive

guideline for antibodies)
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Noile — Immune case study

Founded in April 2015 — Japan; Prof. Koji Tamada - Yamaguchi University

Graduate School of Medicine

PRIME technology is a platform designed to enhance the function of immune cells
through the expression of the cytokine interleukin (IL)-7 and the chemokine CCL19
from CAR-T cells, exerting anti-tumor effects. Pre-clinical studies (mouse, in vivo)
have shown that the PRIME technology increases the expression of IL-7 and
CCL19 and boosts the proliferation and migration into solid tumors of both CAR-T

cells as well as the patient's own immune cells.
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PA:(Noile Immune)

Q

ﬁ Mresults JOffices all Languages en  Stemming true  Single Family Member true  Include NPL false ;‘\\ d\_g_b D]
Sort: App Date Asc ¥ Perpage: 50 ¥ View: All v /1w Machine translation =
1. WO0/2018/131586 ANTI-GPC3 ANTIBODY W0 - 18.07.2018

Int.Class C12N 15/09 (7)  Appl.No PCT/AJP2018/000257  Applicant YAMAGUCH! UNIVERSITY  Inventor TAMADA, Koji

The present invention addresses the problem of providing: an anti-GPC2 antibedy that recognizes an epitope different from those recognized by existing antibodies [e.g., GC33 and GC188], and that can specifically bind to GPC3 localized on a cell
membrane even as a single-chain antibody; a CAR including said anti-GPC3 single-chain antibedy: an immunocompetent cell expressing said CAR: an anti-GPC3 antibody gene or CAR gene; a vector including said anti-GPC3 antibody gene or CAR
gene; a host cell into which said vector has been introduced: a method for specifically detecting GPC3; and a kit for specifically detecting GPC3. This antibody includes the specific heavy-chain CORs 1-3 and the specific light-chain CORs 1-3 defined in
claim 1, and specifically binds to a human-derived GPC3 polypeptide. This antibody specifically binds to GPC3 localized on a cell membrane. A CAR-immunocompetent cell prepared from a CAR including said single-chain antibody is useful in cancer
immunotherapy.

2. W0/2018/181207 CHIMERIC ANTIGEN RECEPTOR W0-04.10.2018
Int.Class CO7K 12/00 (7) Appl.No PCT/AJP2018/012194  Applicant NOILE-IMMUNE BIOTECH. INC.  Inventor TAMADA Koji

A chimeric antigen recepter containing a target antigen binding domain. a transmembrane domain and a T cell activation signal transduction domain, wherein the target antigen is ganglioside GM2.

3. W0/2018/124468 IMMUNOCOMPETENT CELL THAT EXPRESSES A CELL SURFACE MOLECULE SPECIFICALLY RECOGNIZING HUMAN MESOTHELIN, IL-7 AND CCL18 W0 - 27.06.2019
Int.Class C12N 15/09 (7)  Appl.No PCT/AJP2018/046883  Applicant NOILE-IMMUNE BIOTECH. INC.  Inventor TAMADA, Koji

The purpose of this invention is to provide an imrmunccompetent cell that targets mesothelin. Another purpose is to produce an immunoccompetent cell that expresses a cell surface melecule specifically recognizing human mesathelin, interleukin-7
[IL-7], and chemokine [C-C motif] ligand 18 [CCL18]. It is preferable that: the cell surface moleculs that specifically recognizes hurnan mescthelin is a chimera antigen receptor [CAR] provided with & single-chain antibedy, a membrane-spanning
domain and a signal transmissien demain which induces the activation of the immunoccompetent cell; and that the heavy chain variable domain and the light chain variable domain are linked via a peptide linker comprising a sequence of 2-30 aminc
acids.
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[EN] The present invention addresses the problem of praviding chimeric antigen receptor [CAR]-expressing T cells that express a CAR and
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chimérigue dans laguelle ledit vecteur d'expression de récepteur d'entigéne chimérigue est induit. )
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2. W02016056228 - CAR EXPRESSION VECTOR AND CAR-EXPRESSING T CELLS <A

PCT Biblio. Data  Full Text Drawings MNational Phase  Patent Family Notices Documents
—

Permalink

International Application Status

Date Title View Download

(PCTHEMMAMBECHE IO 3 EREEE)

05.05.2023 International Application Status Report 4. :L?J@ﬁ:]'"‘f%%ﬁm%{:, &ﬁ)#@ﬁ'ﬁ'ﬁo
VORI EETEET S OLE
™ W fEE
) i BN BTEME. GERMESUIEE BOR R RS oW C O EEE TR S O FER
Date Title ?wv WV IO D R in
VOBVl PCT3RCICEHET IR, RS IEYE LR FAEEC OV TO R, FhaE1

14.04.2016 Initial Publication with ISR [A1 15/2016 A T s IR R R

{7 WV B SRR S|k
14.04.2016 Sequence Listing VI =B O R
7 Bl EEFEHEAIC W TORER
Date Title View Download
02.03.2017 [IPEA/409] English Translation of International Preliminary Report on Patentability Chapter | |%p[)|: Tp. |%PDF Tp. @ﬁ XML = TIFFs
20.07.20186 [IPEA/409] International Preliminary Report on Patentability Chapter | |%p[)|: 10p. PDF 10p. @£ XML = TIFFs
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1. EP3205720 - CAR EXPRESSION VECTOR AND CAR-EXPRESSING T CELLS

National Biblio. Data

EP15843416B1

EP156843416A1

Title

Original EP document

Legal date

14.04.2016

14.04.2016

14.04.2016

18.04.2017
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Description

Claims

Drawings  Patent Family = Documents

Published Application

Download

EP20190811 @m @E P —
cP20170816 B [@re o

Other Avsilable Documents

View

|%PDF

Global Dossier

Description
Converted Sequence Listing
Copy of the international search report

Copy of the translated international search report

Translation of the international preliminary examination report

WIPO FOR OFFICIAL USE ONLY

Permalink

Download

Download

PDE[13 pages]

PDE [? pages]

POF [2 pages]

PDF [7 pages]
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PCT

PATENT COOPERATION TREATY

"@ INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
(Chapter II of the Patent Cooperation Treaty)

(PCT Article 36 and Rule 70)

Applicant's or agent's file reference
FH26=-030WO FOR FURTHER ACTION See Form PCT/IPEA/416
International application No. International filing date (day/Anonih/year) Priority date (day/monih/year)
PCT/JP2015/005080 06.10.2015 09.10.2014

International Patent Classification (IPC) or national classification and IPC

C12N15/00(2006.01)i, A61K35/26(2015.01)i, A61K35/76(2015.01}i, A61lP
C1l2N15/09(2006.01)i, CO7K14/47(2006.01)n, CO7K14/54(2006.01)n, COTK

Applicant
YAMAGUCHI UNIVERSITY

4.

This report contains indications relating to the following items:

WIPO FOR OFFICIAL USE ONLY

Box No. 1 Basis of the report

Box No. II Priority

Box No. IIT Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Box No. IV Lack of unity of invention

Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

Box No. VI Certain documents cited

Box No. VII Certain defects in the international application

Box No. VIII  Certain observations on the international application
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However, none of the documents describe preparing a
chimeric antigen receptor (CAR) expression vector that
contains nucleic acid that codes for a CAR and nucleic
acid that codes for each of the T cell immune function
promoters 1nterleukin 7 and CCL19. The documents also do
not set forth that CAR-expressing T cells into which such
an expression vector had been introduced would exhibit
therapeutic effects against tumors. Furthermore, even a
person skilled in the art could not easily conceive of

sald features/effects.
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Example section has 12 examples — very specific

Preparation of T cells expressing IL -7 and CCL-19; (Preparation of the CAR expression
vectors, retrovirus with CAR expression vectors for transduction, transduction of mouse
cells); CAR expression assay flow cytometry, Secretion of IL-7 and CCL-19; Cell number —

survival rate of CAR expressing cells

T — cell migration test; Therapeutic effect in mouse tumor models; Effect of infiltrating into
tumor tissues; Therapeutic effect brought about by the combination.

Key — the breadth of claims are supported totally by the examples and their figures.
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17/02/2017
of claims (d

06/04/2017
(discounted

08/05/2017

Use in Pate
faster grant

1. JPW02016056228 - CARRIR~R 7 2 —RUCARERIR T4\

Mationzl Biblia. Data  Full Texz  Patent Family  Documents

Eurcpean Patent Office
D-80298 Munich
Germany

22 Movember 2017

Crear Sirs

RE: European Patent Application No. |5849416.1
Applicant: YAMAGUCHI UNIVERSITY
Qur File: P5821EP2I

This letter is in response to the Communication pursuant to Rules 161(2) and 162 EPC dated |6 June 2017,

We hereby file a request for participation in the PPH pilot programme. Request form EPAJEPO/CEBR 1009
is submitted herewith.

In support of the PPH request we also file herewith:

- an English translation of the claims granted on the corresponding Japanese Patent
the decision of the |PO o grant together with an English translation {(which constitutes all of the
office actions)

Mo office action was issued before the decision to grant and no references were cited by the |PO Examiner
during prosecution of the corresponding |apanese patent application upon which this request is based.

Applicant hereby requests allowance of the same claims granted in respect of the corresponding Japanese
Patent.

Do not hesitate to contact me if you require any further information.

Yours faichfully,
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Patent Timeline
09 Oct 2014
Application Date

06 Oct 2015
Application Date

14 Apr 2016

Publication Date

01 Jun 2017

Firzt Publication Date

23 Jun 2017

Iszue Date

12 Jul 2017

Publication Date

06 Oct 2035
Estimated Expiry Date

JP2014203200
Priority Data

PCTHP2015/005080
PCT Application

JP2016552830
Current Patent  Application Number

WO2016056228A1
PCT Publication

JPWO201605622841
Publication Mumber

JPE16109862
Current Patent Publication Mumber
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Office Entry Date National Number National Status
Japan 17.02.2017 2016552830
European Patent Office 21.03.2017 2015849416
Published 13.04.2017
Australia 22.03.2017 2015329444 Granted 22.03.2018
Published 31.03.2017
New Zealand 22.03.2017 730382 Granted 30.04.2019
Canada 23.03.2017 2962375 Granted 14.07.2020
Published 12.10.2017
United States of America 23.03.2017 15513870 Granted 11.06.2019
Philippines 31.03.2017 12017500596 Granted 04.05.2018
Published 29.05.2017
Israel 02.04.2017 251504 Granted 01.07.2020
Published 11.07.2017
Mexico 04.04.2017 MX/a/2017/004393 Granted 21.08.2018
Thailand 05.04.2017 1701001909
Divisional 02.07.2019
Brazil 11.04.2017 122019010608 Refused 11.02.2020
Russian Federation 10.05.2017 2017114545 Granted 18.10.2018
Serbia 10.10.2019 P-2019/1315 Granted 29.11.2019
India 201747010172 Granted 05.08.2022
Republic of Korea 1020177009895 Published  16.06.2017
Singapore 11201702391R Granted 13.03.2019
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https://register.epo.org/application?number=EP15849416
https://pericles.ipaustralia.gov.au/ols/auspat/applicationDetails.do?applicationNo=2015329444
https://brevets-patents.ic.gc.ca/opic-cipo/cpd/eng/patent/2962375/summary.html
https://israelpatents.justice.gov.il/#/en/patent-file/details/251504
https://vidoc.impi.gob.mx/visor?usr=SIGA&texp=SI&tdoc=E&id=MX/a/2017/004393
http://engpat.kipris.or.kr/engpat/biblioa.do?method=biblioFrame&blblioKind=1&applno=1020177009895
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Not all is lost with a missed — most of the times, there are solutions (only if

necessary!)

Speed of process can be modulated (depending on the needs)

Broad claims are becoming rare in life sciences (be intentional!)

Understanding all the tools/levers in the process can help with a smaller budget

There is not just one best strategy — many potential strategies
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