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Breaking news: The 2018 Nobel Prize in physiology or medicine goes to....

Professor Tasuku Honjo, Kyoto University and Professor James Allison, MD Anderson Cancer Center
o For the discovery of immune checkpoint inhibitor PD-1 (programmed cell death 1)

BioWorld O Clarivaa

The news source of record covering the development of innovative human therapies October 2,2018
Actionable Intelligence « Incisive Analysis Volume 29, No. 191

Checkpoint inhibition work earns Nobel

for Kyoto’s Honjo, MD Anderson’s Allison
By Nuala Moran, Staff Writer

LONDON - Braced for canceled classes after Typhoon Trami crossed west Japan overnight on Sunday,
Kyoto University instead found itself swept up in a far more genial atmosphere, as news broke Monday

that Tasuku Honjo, staff member since 1984, had won the 2018 Nobel prize in physiology or medicine.

Honjo was recognized for his 1992 discovery of the immune checkpoint inhibitor PD-1 (programmed
cell death -1). He shares the award equally with James Allison, of MD Anderson Cancer Center at the

See Nobel, page 3
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What is immuno-oncology (10)?

- Tumor cells are different to normal cells. IMMUNE CHECKPOINT INHIBITION:
Therefore, one might expect the ANTI-PD-1 MONOCLONAL ANTIBODY(OVERVIEW)
immune system to recognise and , {
destroy tumor cells. However, this does werdl

PD-L1/
BT-H1

not always happen.

> Immuno-oncology is the study of the
immune system in relation to cancer. It is
helping us to understand how tumors
escape the body’s immune response.

- Cancer immunotherapies such as anti- 533:"%'5% et T i Sccumtatan, n parpherst argans
. . . Cy IT el =i 3 i <+ - Cytokine athyﬂ'HF—nﬂFrJ:lp]m, <+ -
PD-1 antibodies are being developed to o ool pratberation , Ciotoricitylantitumes activty
enable the immune system to recognise e e D e

tumaor cell potentiation. and stimulates the antitumor immune response.

and kill cancer cells.
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Immuno-oncology patent families 2008-2018
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Volume of DWPI families in six checkpoint
inhibitor targets (CTLA-4, PD-1, PD-L1, Ox40,
TIM3 and LAG3) and CAR T-cell therapy from
2008-May 2018.

Projecting 2018 partial volumes, we see
continuing growth rates of between 124% for
CAR T and 234% for PD-L1 closely followed by
PD-1 at 220% growth over 2017.

Chart taken from Clarivate’s webinar (May 2018): Innovation trends in immuno-oncology
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https://clarivate.com/innovation-trends-in-immuno-oncology?utm_campaign=LS_Cross_Sell_Derwent_Innovation_IPS_Global_2018_IO%20Recording%20Non-Registrants&utm_medium=email&utm_source=Eloqua

Chimeric Antigen Receptor (CAR) T-cell therapy

Adoptive cell immunotherapy was named as “Advance of the Year” at ASCO 2018 in June.!
T-cells are collected from a cancer patient and genetically engineered to produce a chimeric antigen

receptor (CAR) which binds to a tumor-specific antigen. Inside the patient, CAR-T cells will recognise
and destroy tumor cells.

- of children and young adults with B-cell lymphoblastic leukemia in ELIANA
o trial treated with CAR-T therapy tisagenlecleucel who achieved complete
o remission or complete remission with incomplete blood count recovery at

three months.?

1. https://www.asco.org/research-progress/reports-studies/clinical-cancer-advances-2018/advance-year
2. MaudeS.L. et al, N Engl ) Med 2018, 378(5): 439 “Tisagenlecleucel in children and young adults with B-cell lymphoblastic leukemia”
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Anatomy of a Chimeric Antigen Receptor (CAR)

CARs are composed of: CAR T CELL GENERATION

o an extracellular binding domain (e.g. single-
chain variable fragments (scFv) derived from o
tumor antigen-reactive antibodies) s .

. Ligand-binding

domain
scFv Costimulatory

Cytokines ,,  llgand

o a hinge region,

o atransmembrane domain, and

Transmembrana

o CD3C chain intracellular signaling domain.

. . . . 41 BB
CARs also contain co-stimulatory domains, like Cmmm/cﬁ,“” ‘ <> Y
domains €p3g W
CD28 and/Ol‘ 4‘1BB. @ Transgene
1st 2nd generation 3rd generation 4th generation
lgnmar.‘ﬂ.inn {dual signaling) {multiple signaling) {TRUGCK) y
Current research is investigating “smart T cells” gt

with built-in safety controls (e.g. suicide genes).

© 2018 Clarivate Analytics. All rights reserved.
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CAR-T patent challenges

U

Ongoing legal dispute regarding “obviousness’
of combining certain sequences, in particular
a version of CD28 which includes the
“MYPPPY” amino acid motif.

Important to know the precise sequences
being used in a chimeric antigen receptor.

Not all sequences in a patent are necessarily
included in the electronic sequence listing,

Derwent
Powering IP Innovation

GENESEQ, Sequence Capture — WO docs Q3 2017

32.1%
Sequences in
text*

7.4% With
sequences in
PDF or TIFF
image

*for some of the patents in the ‘Sequences in text’ only category,
sequence listings files are available via manual searching using the
PN on WIPQ, but are not present in the auto-download of SL data

from WIPO .
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Challenges of sequence searching

Using public or proprietary sequence databases which rely on electronic sequence listings and
original, local language descriptions can be costly:

High risk of missing important patent documents and therefore exposing your company to
liabilities or wasting R&D resources.

Waste precious time and effort trying to assess the relevance of specific sequences or
documents.

Spend money on expensive translations, possibly to find that the document is not relevant.
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GENESEQ offers...

- Global Coverage
o Including CN

ONCOSTATIN M SLGNAL PEPEEUE

M e v 1 n_ T o m w L L & L YV L
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- Manual Capture s
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a
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o Including sequences not o o B e

Ly on simE

found in SEQ ID Iistings Tae Zoe fro ac Zon 2o Bon o ac B S Fon Sacifne Ben 40

o r ¥ v I B 2 c »
Reo 8ac Arw daw Sea Ruw Caw Son San Gos Foc Coa Gaw fow Bac 50

Fre Eac Ere Yoo Are Err Goa Soa Srr Ror oo foo Fre Frr Frr  ass
x w1 ox

s » 2 s
Ren Sor Sxw fow Trc hee Aan Ame Sra Rae  sao

‘The present invention relates to pharmaceutical compositions and methods for treating
rheumatic disease. The composition comprises a soluble cytotoxic T lymphocyte antigen 4
(CTLA4) mutant molecule that blocks endogenous B7 molecules from binding their ligands.
Soluble CTLA4 molecules are constructed by fusing variable (V)-like extracelular domains of
CTLA4 to immunoglobulin (ig) constant domains resulting in CTLA4Ig. The composition is useful
for treating rheumatic disease especially theumatoid arthritis, and for alleviating a symptom
associatedwith a rheumatic disease from joint swelling, pain, tenderness, and structural damage.
‘The composition can optionally be used with other pharmaceutical agents for treating immune
which include: (e.. systemic lupus erythematosus,
Addison's disease, diabetes melitus, multiple sclerosis, Crohn's disease, ulcerative colts,
Sjogren's syndrome, scleroderma and sympathetic ophthalmia), graft-related diseases (e.g
- host disease), (e.g. psoriasis, T cell lymphoma,
Hashimoto's thyroiditis, pemicious anaemia and good pasture's syndrome) The present
sequence represents a mutant of the human CTLAA receptor. Note: The present sequence is
P not given in the patent but is created by the indexer from the sequence provided in Fig 23 and
AT ABG weE Gre the information given in claim 12

T e v ¥ v u _»
Zer Rer Gae dme Tar S7a Aax ATe fec cea  ses

2 = x

Molecule typ protein
Organism Homo sapiens; Synthetic
Length 212

Sequence

. Manual Annotation

o Allin plain English o o
1.26 label: Oncostatin_M_Signal_peptide
in 27.212 label: Mature_CTLA4_receptor
Misc-difference 51 note: "Substitution of wild type Ser to any amino
acid"
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Immuno-oncology use case using GENESEQ and Derwent Innovation '4

Use Case: Freedom-to-operate around biological sequences

3 ] E we
Search biological 1
Workflow: x sequences in GENESEQ on
SequenceBase
Upload patent list into

Derwent Innovation for
IP due diligence

Leverage unique
GENESEQ content
and deep indexing

DWPI patent families Charts
Fu”_teXt documents Get Familv Legal Status o o / o
“ ¢ p) | @
Family
“|FULL VIEW L c ~
4] Expand INPADOC Family (161) INPADOC Family: @ Alive b
Claims ‘ . e A D
lil Expand DWPI Family (39); Countries (29) DWPI Family:@ Alive
Derwent ‘; Clarivate

Powering IP Innovation Analytics
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Search example — CD3zeta and CD28

CD3 zeta (164 amino acids)

MKWKALFTAAILQAQLPITEAQSFGLLDPKLCYLLDGILFIYGVILTALFLRVKFSRSAD
APAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPQRRKNPQEGL
YNELQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

CD28 (220 acids)

MLRLLLALNLFPSIQVTGNKILVKQSPMLVAYDNAVNLSCKYSYNLFSREFRASLHKGLDSAVEVCVVYGNYSQQLQV
YSKTGFNCDGKLGNESVTFYLQNLYVNQTDIYFCKIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWVL
VVVGGVLACYSLLVTVAFIIFWVRSKRSRLLHSDYMNMTP RRPGPTRKHYQPYAPPRDFAAYRS

Derwent D Clarivate
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IP due diligence on genetic
sequence patents using
Derwent Innovation

Bob Stembridge
Senior IP Analyst

October, 2018
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Introductlon to Derwent Innovatlon

secure w.derwentinnovatior nnovation/controller.do?locale=en_us#u=7072696d617279486{6d65
Derwent Innovation Weicome Bob Blueprints for Success «

H QO Type here to search
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Application: Derwent Innovation

E{é
50+ years 162
Organization context
Derwent has been the leader in g Million backward citations

using custom fields o
patent-smart technology, content (Derwent Patent Citations Index)

and applications 0.0

000
100% 182
of the world’s leading Interactive Collaboration and Million forward citations
patent filers rely on intelligence productivity tools (Derwent Patent Citations Index)
Derwent
90% QA 39
of Derwent’s results are deemed Million literature citations
highly relevant to the user's Scientific Derwent World Enhanced first (Derwent Patent Citations Index)
search literature Patents Index level patents
115k 900 800+
new patent records loaded into Experts in our global editorial Records corrected each week
DWPI each week team creating and updating DWPI .
Derwent records every week '> Cla rlvate
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Transferring GENESEQ results into
Derwent Innovation
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Export from GENESEQ, import into Derwent Innovation

Data can be exported from GENESEQ in numerous formats, including Excel, to perform further
analyses that can be shared with colleagues or clients

The Text export option is specifically for exporting lists of deduplicated patent numbers
The list of patent numbers can either be uploaded or copied into Derwent Innovation

[>]
{ : x =
Summary  Search  Evaluate  Doct tiolc
Manage and export project results |
PDF
Selected documents: 59 of 59 Selectall | )

Enter\upload numbers:

| Generate report || Add to My Patents a

Showing 1 t0 25 of 59 entries.

DE = =
Report will include the list of documents.
3 48655  CN107083398  chir
® Q491463 WO017159%699 wp o | o N .
M 3 402302 WO2017165%681  wpp 0o & K] moese
Report name |Enter report name m Cancel 2] Documents
Treauny cancer i nome: ot rumber .
e | N O~ o=
leukemiz in
human sensitive
o blesdig
events, by co-
©  aass WO16128912 WO2016- Sents DY O~ ACERTA PHARMA 18, February  February
A1 1850704 S 8V 016 10,2016 12,2015 - £ onawm e ne 2 g
'; Cl i t

Powering IP Innovation Analytics



12 Derwent Innovation - Google Chrome = X

be2e636f6d2f7469702d696e6e6f766174696f6e2f696e766f0b6542726561644372756d622e646f...

o ° Derwent Innovation weicome Bob § Blueprints for Success @ '

® Notsecure | www.derwentinnovation.com/tip-innovation/controller.do?locale=en_us#u=687474703a2{2f7777772e64657277656e74696e6e6(7661746

Clarivate
Analytics <<

DASHBOARD PATENT SEARCH | PUBLICATION NUMBER
SEARCH
Feedback Help
QUICK SEARCH ’ 0
Number type: ® Patent Publication Number Enter\upload numbers:
DWPI Accession Number US20160303166 US20180142035 US20170159025 US20160215261 US20170252435 US20170247428
LITERATURE. U520170334968 US20180244796 WO2016168493 CN106749678 WO2017075537 WO201715833%9
Output type: & Result Set WO2017158337 CN105524533 CN1065S77607 CN106455224 CN106554414 WO2017186121
ALL CONTENT " =u € WO2018018558 CN106397593 WO2017020812 WO2017012567 W020156150400 CN107058354
Work File CN104087607 W0O201517233% CN107460201 W02014130306 US2017252435 WO2016042461
WO201607362% CN106467573 WO2017032253 W02017088623 EP2555682 CA2953807
HNATIVE JAPANESE Document Copies
File Histories
SEARCH HISTORY DAl Images
MARKED LIST
Specialized Search options | [jone v
Make these my defaults m
\RCH RESULTS AFIIERSIE- NS
38 record(s) found out of 38 searched (display limit 60,000) 0 record(s) selected
Displaying 1 - 38 of 38 Display | 100 ¥ | records per page
Item Publication Number Assignee/Applicant Optimized Assignee Publication Date Current IPC
1 CN104087607A SHANGHAI YIJIE BIOTECHNOLOGY CO  SHANGHAI YIKELAI BIOLOGICAL 2014-10-08 C12N 15/62
LD MEDICINE TEC
DWPI Drawing: Title: Nucleic acid for coding chimeric antigen receptor protein and T lymphocyte for expression of chimeric antigen receptor protein
= DWPI Title: New nucleic acid encoding chimeric antigen receptor protein useful for producing transgenic T cell
2 WO2014180306A1 SHANGHAI YIJIE BIOTECHNOLOGY CO  SHANGHAI YIJIE BIOTECHNOLOGY2014-11-13 C12N 15/09
LTD CO LTD
DWPI Drawing: Title: NUCLEIC ACID OF CODED GPC3 CHIMERIC ANTIGEN RECEPTOR PROTEIN AND T LYMPHOCYTE EXPRESSING GPC3 CHIMERIC ANTIGEN
: RECEPTOR PROTEIN

Analyze w Edit Custom Figlds

O Type here to search



General insights
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l: Derwent Innovation - Goegle Chrome

@ Mot secure | www.derwentinnovation.com/tip-innovation/m

Derwent Innovation Charts

Competitive intelligence
harts (beta)

‘3 Wheo are the major players?
Identify the top assignees in this result set.

@ Where has this technology been developed? dded as they are developed.

Uncover where companies file for initial protection. See
which countries/regions are found in this search.

Jove.
O What are my competitors working on?
Understand which technical areas the competition is
focusing on
ing 38 records!

O Type here to search
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More tools « Legends Filters
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T.2
9.6
12
® Play O
KEY INSIGHTS
2000/ In this chart, the top assignee, CARSGEN THERAPEUTICS 360/ Compared to the top 10 competitors in this result set,
0 0 CARSGEN THERAPEUTICS LTD has 36 % of those inventions.

LTD has 200 % (8 records) more than their closest
competitor, MOLMED SPA.
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Competitive intelligence

% Who are the major players?
Identify the top assignees in this result set.

which countries/regions are found in this search.
E—

@ Where has this technology been developed?
Uncover where companies file for initial protection. See

0 What are my competitors working on?
Understand which technical areas the competition is
focusing on
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Unique sequence coverage in GENESEQ lets you find patents that are not in other databases.

Detailed indexing and plain English annotations mean you can quickly understand the relevance of a

given document, saving time and reducing spend on unnecessary translations.

For additional insight and IP due diligence, transfer gene sequence search results into Derwent
Innovation for:

o Charting and analysis for general insights;

o DWPI record review for detailed patent information including:

Derwent

Patent alive/dead/indeterminate status

Patent expiry date (estimated)

Remaining patent life (estimated)

Optimized assignee and ultimate parent information

Detailed legal status information for individual family members
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