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Organizing Purposes:

Genome Drug Discovery and Emergence Forum is originated from Genome
Drug Discovery Forum organized in 1998 amid the progress of human
genome analysis. In 2013 the forum was broadened to Genome Drug
Discovery and Medical Therapy Forum for expansion to a variety of medical
fields beyond drug discovery. In 2019 the forum was further reorganized as
Genome Drug Discovery and “Emergence” Forum to induce innovation by
promoted discussion of experts in different specialties.

For the memorable 10" sympodium in the 4™ year we have selected two
interesting topics which recently showed significant progresses; special
lecture on “KRAS Targeting Drugs” by Dr. Frank McCormick in UCSF and
special session on “Target Protein Degradation Drugs”.

The target protein degradation is a novel drug discovery technology which
chemically knockdowns intracellular target protein. Since it is expected that
the technology is applicable to target proteins which were difficult in
conventional drug discovery methods, its research has been very active both
in academia and industry.

Target protein degradation drug, represented by PROTAC and SNIPER
technology, is a chimera molecule of two ligands, connected by a linker
structure, which binds to both target protein and E3 ubiquitin ligase. It
induces ubiquitination of target protein and degradation by proteasome in
the cell. Some of this technology was stemmed from Japan and its drug
research is intensively ongoing including the design of ligand for target
protein, technology development for inducing protein degradation and issue
solutions of drug resistances.

We organized program for the session “Target Protein Degradation Drugs”
with special focuses including:

® Concept and expectation of target protein degradation drugs as a novel
drug modality

® Actual approach and progress of target protein degradation drugs

® Future prospects of target protein degradation drugs

The meeting will be held in-person and on-line and we hope your
participation to create an opportunity for new awareness of Emerging
ideas through the discussion with experts.

Organizer:

Minoru Tanaka, PhD, Director, Research Unit/Frontier Sohyaku,
Innovative Research Division, Mitsubishi Tanabe Pharma Corporation

Yasushi Yoshigae, PhD, Vice President, Translational Science
Department II, R&D Division, Daiichi Sankyo Co., Ltd.
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Venue: Shinagawa R&D Center, Daiichi Sankyo Co., Ltd. and Web Meeting
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Main Theme: “Drug Potentials of Targeted Protein Degradation”
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Chairs: Minoru Tanaka, PhD, Director, Research Unit/Frontier Sohyaku,
Innovative Research Division, Mitsubishi Tanabe Pharma Corporation
Yasushi Yoshigae, PhD, Vice President, Translational Science
Department II, R&D Division, Daiichi Sankyo Co., Ltd.
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“Opening Remarks” Kouji Matsushima, MD, PhD, Professor, Graduate School

of Biological Sciences, Tokyo University of Science

13:05-14:00 [5558E : KRAS ZIRREUERIRDERLSEROELE]
UCSF i'A >4 —38. NCI RAS o0/ M 8 J5>9 ¥1—-3v)
"Special Lecture: Progress in Targeting KRAS and Future Prospects"

Frank McCormick, PhD, FRS, DSc (Hon), Professor, UCSF Helen Diller Family
Comprehensive Cancer Center, David A. Wood Distinguished Professor of
Tumor Biology & Cancer Research, Scientific Director, NCI RAS Initiative,
Frederick, Maryland
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Chair: Kouichi Akahane, PhD, MBA, Genome Drug Discovery & Emergence
Forum

Break
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“0Organizing Purposes” Minoru Tanaka, PhD, Director, Research Unit/Frontier
Sohyaku, Innovative Research Division, Mitsubishi Tanabe Pharma
Corporation
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Drug Discovery” Yasushi Saeki, PhD, Project leader, Director, Department of
Basic Medical Sciences, Tokyo Metropolitan Institute of Medical Science /
Visiting Professor, Department Computational Biology and Medical
Sciences, Graduate School of Frontier Sciences, The University of Tokyo

15:00-15:45 2. [#ROBRYSNIEDRFERIREKISYNIA—A, RaPPIDS i E3 U
H—EN125 -8 DA ]
TrAAI AR 21t KTRE#HE CEO, Co-Founder &Rk 61T
“Rapid and Efficient Degrader Discovery Platform, RaPPIDS, and Its
Application for Identification of Novel E3 Ligase Binders” Yusuke Tominari,
PhD, Co-Founder, CEO, FIMECS, Inc.

Break

15:55-16:40 3. [Protein degrader OMHEAD=XLN5E X3 E3 ligase ZHR{LOFE
]
FRAFZEFNNFZBENRESBRRE B/ YFI77-N-INAREMR EEMRE
BiF R&
“Importance of E3 Ligase Binder for Overcoming Resistance to Protein
Degraders” Ryosuke Shirasaki, MD, PhD, Department of
Hematology/Oncology, Teikyo University School of Medicine, Senior lecturer
/ Department of Medical Oncology, Dana-Farber Cancer Institute, Visiting
scientist

16:40-17:25 4. RS>\ IBEDRERTERISE]
RRXZXERZFRMARY YONIEDRAIRUEILBE FEBE Nk BE
“Technologies to Induce Targeted Protein Degradation and Their Application
for Drug Development” Mikihiko Naito, PhD, Project Professor, Social
Cooperation Program of Targeted Protein Degradation, Graduate School of
Pharmaceutical Sciences, The University of Tokyo

17:25-17:30 [ERRE ]| S—=RENSt WRRARFIBINSOAL-23FIY(IVAE 28K

Hril T’E
“Closing Remarks” Yasushi Yoshigae, PhD, Vice President, Translational

Science Department II, R&D Division, Daiichi Sankyo Co., Ltd.



Progress in Targeting KRAS and Future Prospects
Frank McCormick, PhD, FRS

University of California, San Francisco - Helen Diller Family Comprehensive Cancer

Center, 1450 3rd Street, Box 0128, San Francisco, CA 94158-9001

Activating mutations in KRAS occur frequently in lung adenocarcinoma, pancreatic
cancer and colorectal cancer. These mutations are usually at codons 12 or 13, and render
the KRAS protein resistant to inhibition by GTP Activating Proteins (GAPs). As a result,
they accumulate in their active, GTP bound states and signal persistently through the
RAF-MEK-ERK and the PI 3’ Kinase pathways.

In 2021, the FDA approved the first drug targeting KRAS directly. Sotorasib binds
covalently to GDP-bound form of KRAS G12C and so traps it in the inactive state.
Sotorasib showed significant clinical benefit in patients suffering from lung
adenocarcinoma with the KRAS G12C mutant, but was less effective in KRAS G12C
mutant colorectal cancer. This is likely because high levels of EGF signaling push the
KRAS G12C protein towards the GTP-bound state, thus reducing target engagement by
sotorasib. Efforts to reverse this problem with EGFR inhibitors, or SHP2 inhibitors, are
underway and will be discussed. In addition, second-generation KRAS G12C inhibitors
are being developed that engage the GTP-bound form of the KRAS G12C protein.

KRAS G12C is common in lung adenocarcinoma because this specific mutation is caused
by exposure to tobacco smoke. The KRAS G12D and V mutations are more common
overall, especially in pancreatic cancer in which KRAS G12C is rare. Unfortunately, these
mutant proteins cannot be targeted by covalent inhibitors in the same way as KRAS
G12C, because their substitutions are not chemically reactive. Therefore, non-covalent
inhibitors need to be developed: several examples of preclinical compounds targeting
KRAS G12D have been disclosed, and are indeed highly potent inhibitors of cell lines
driven by KRAS G12D, but their drug like properties are not yet ideal. However, it is
likely that these issues will be solved, and that non-covalent inhibitors of various KRAS
mutants will enter clinical trials in the near future.

Pan-KRAS inhibitors are also being developed. These compounds engage unique
residues in the KRAS G-domain and therefore spare HRAS and NRAS. This is important,
as normal cells cannot survive without any RAS proteins, but ablation of any one isoform
is tolerated. Therefore, drugs that inhibit all forms of KRAS are expected to well tolerated
and effective against all KRAS variants to which they bind.

In addition to drugs that bind directly to the KRAS protein and block its function,
attempts are underway to promote KRAS degradation, using synthetic techniques such
as PRO-TAC, or by using endogenous degradation pathways such as the LZTR1-CUL3
pathway. These approaches will be discussed. Other ways of targeting KRAS include
blocking the process by which RAS activates RAF kinase, and the process by which RAS
activates PI3 Kinase. Both of these have been validated biologically, and recent structural
studies have suggested specific approaches to the inhibit these processes with
appropriate specificity.
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“Rapid and Efficient Degrader Discovery Platform, RaPPIDS, and Its Application
for Identification of Novel E3 Ligase Binders”
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Thalidomide #ii$&9% IMIDs (3 binding pocket H'#&\ Transcription
factor Th3 IKZF1/3 k&% E3 ligase T#%3 CRBN (C recruit U. ubiquitin
{E%&ieCd., CD &SR "Protein degrader” TRIREFTIC 9 FEHU LD E3
ligase b\ protein degrader [CIGATIEET HBLEREETNTVS,
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COP9 signalosome %#8s& U Cullin-Ring ligase (CRL) complex Di&
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3r®. 2123 E3 ligase #{#AY 3 protein degrader 23X B(c(i593C¢lc &
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protein (BRD4)I[C*UiES E3 ligase (CRBN & VHL)2{ERT3LmEN TS
SEEEL. Hook effect NEECOTVWBREE RSN,

CD&LSIC, ERIMIEDBH=MSE—D E3 ligase ZH\\: protein degrader ®
ke s EmEEsIERECLPTVEZHREL. E3 ligase Z2F(LEBEIZHBEED
BEYE., T, HATIEDHICRIFNIVIINESEOZERTIENLEELVEFER
FF . CORHRIBERBRDIRIL®D E3 ligase Z#EMU: Protein degrader DR
BN EFhd. SERERTIEINS degrader [C&EU K& E3 ligase O
characterization 65»F&KI 5.
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Raja Vora ], et al. Functional Genomics Identify Distinct and
Overlapping Genes Mediating Resistance to Different Classes of
Heterobifunctional Degraders of Oncoproteins. Cell Rep.
2021;34(1):108532.
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