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

Breaking news: The 2018 Nobel Prize in physiology or medicine goes to….
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o Tumor cells are different to normal cells. 
Therefore, one might expect the 
immune system to recognise and 
destroy tumor cells. However, this does 
not always happen. 

o 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.

o Cancer immunotherapies such as anti-
PD-1 antibodies are being developed to 
enable the immune system to recognise 
and kill cancer cells. 

What is immuno-oncology (IO)?

4
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Immuno-oncology patent families 2008-2018

Chart taken from Clarivate’s webinar (May 2018): Innovation trends in immuno-oncology

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.

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
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• Adoptive cell immunotherapy was named as “Advance of the Year” at ASCO 2018 in June.1

• 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.

Chimeric Antigen Receptor (CAR) T-cell therapy

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

• of children and young adults with B-cell lymphoblastic leukemia in ELIANA 
trial treated  with CAR-T therapy tisagenlecleucel who achieved complete 
remission or complete remission with incomplete blood count recovery at 
three months.2

https://www.asco.org/research-progress/reports-studies/clinical-cancer-advances-2018/advance-year
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• CARs are composed of:
 an extracellular binding domain (e.g. single- 

chain variable fragments (scFv) derived from 
tumor antigen-reactive antibodies) 

 a hinge region, 
 a transmembrane domain, and 
 CD3ζ chain intracellular signaling domain.

• CARs also contain co-stimulatory domains, like 
CD28 and/or 4-1BB.

• Current research is investigating “smart T cells” 
with built-in safety controls (e.g. suicide genes).

Anatomy of a Chimeric Antigen Receptor (CAR)
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• 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,

CAR-T patent challenges

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


Chart1

		With Electronic Sequence Listings

		With sequences in PDF or TIFF images

		Sequences in text only*
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GENESEQ Sequence Capture – WO docs Q3 2017

60.5%
With E-sequence listings

7.4% With sequences in PDF or TIFF image

32.1% Sequences in text*

60.5

7.4

32.1



Sheet1

		Description		%

		With Electronic Sequence Listings		60.5

		With sequences in PDF or TIFF images		7.4

		Sequences in text only*		32.1

				To resize chart data range, drag lower right corner of range.
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• 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.

Challenges of sequence searching
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• Global Coverage
 Including CN

• Manual Capture
 Including sequences not 

found in SEQ ID listings

• Manual Annotation
 All in plain English

GENESEQ offers...
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Use Case: Freedom-to-operate around biological sequences

Search biological 
sequences in GENESEQ on 
SequenceBase 

Leverage unique 
GENESEQ content 
and deep indexing

Upload patent list into 
Derwent Innovation for 
IP due diligence

Full-text documents

Workflow:

DWPI patent families

Immuno-oncology use case using GENESEQ and Derwent Innovation

Charts
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• CD3 zeta (164 amino acids)
• MKWKALFTAAILQAQLPITEAQSFGLLDPKLCYLLDGILFIYGVILTALFLRVKFSRSAD 

APAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPQRRKNPQEGL 
YNELQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR 

• CD28 (220 acids)
• MLRLLLALNLFPSIQVTGNKILVKQSPMLVAYDNAVNLSCKYSYNLFSREFRASLHKGLDSAVEVCVVYGNYSQQLQV

YSKTGFNCDGKLGNESVTFYLQNLYVNQTDIYFCKIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWVL
VVVGGVLACYSLLVTVAFIIFWVRSKRSRLLHSDYMNMTP RRPGPTRKHYQPYAPPRDFAAYRS

Search example – CD3zeta and CD28



IP due diligence on genetic 
sequence patents using 
Derwent Innovation

Bob Stembridge
Senior IP Analyst

October, 2018
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Introduction to Derwent Innovation
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Application: Derwent Innovation

Organization context 
using custom fields

Interactive 
intelligence

Collaboration and
productivity tools

Derwent World 
Patents Index

Scientific 
literature

Enhanced first 
level patents

90%
of Derwent’s results are deemed 

highly relevant to the user's 
search

50+ years
Derwent has been the leader in 

patent-smart technology, content 
and applications

100%
of the world’s leading 
patent filers rely on 

Derwent

39
Million literature citations

(Derwent Patent Citations Index)

162
Million backward citations

(Derwent Patent Citations Index)

182
Million forward citations

(Derwent Patent Citations Index)

115k
new patent records loaded into 

DWPI each week

900
Experts in our global editorial 

team creating and updating DWPI 
records every week 

800+
Records corrected each week



Transferring GENESEQ results into 
Derwent Innovation
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• 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

Export from GENESEQ, import into Derwent Innovation
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General insights
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Legal status and ownership
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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:
 Charting and analysis for general insights;
 DWPI record review for detailed patent information including:

• 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

Summary
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Q&A



Call to actions to go here

Thank you! 
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