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Forward-Looking Statements / Safe Harbor

This presentation and the accompanying oral presentation contain “forward-looking” statements. All statements other than 
statements of historical facts contained in this presentation, including statements related to the potential safety and efficacy of CPI-
444, both as a single agent and in combination with anti-PD-1 or anti-PD-(L)1, and CPI-006; the Company’s or Genentech’s ability to 
develop and advance product candidates into and successfully complete clinical trials, including the Company’s Phase 1/1b clinical 
trial of CPI-444, and Genentech’s Phase 1b/2 clinical trial of CPI-444 in combination with atezolizumab, and the timing of any future 
clinical trials including the Company’s Phase 1b/2 clinical trial of CPI-444 and Phase 1 clinical trials of CPI-006 and its ITK inhibitor; 
and the potential utility of preclinical findings. Forward-looking statements are inherently subject to risks and uncertainties, some of 
which cannot be predicted or quantified. In some cases, you can identify forward-looking statements by terminology such as 
“believe,” “will,” “may,” “estimate,” “continue,” “anticipate,” “intend,” “should,” “plan,” “might,” “approximately,” “expect,” “predict,” 
“could,” “potentially” or the negative of these terms or other similar expressions. You should not put undue reliance on any forward-
looking statements. Forward-looking statements should not be read as a guarantee of future performance or results, and will not 
necessarily be accurate indications of the times at, or by, which such performance or results will be achieved, if at all. Forward-
looking statements are based on information available at the time those statements are made and/or management’s good faith 
beliefs and assumptions as of that time with respect to future events, and are subject to known and unknown risks and uncertainties 
that could cause actual performance or results to differ materially from those expressed in or suggested by the forward-looking 
statements. In light of these risks and uncertainties, the forward-looking events and circumstances discussed in this presentation 
may not occur and actual results could differ materially from those anticipated or implied in the forward-looking statements. Certain of 
these risks and uncertainties are described in greater detail in our Quarterly Report on Form 10-Q for the quarter ended June 30, 
2018, filed with the Securities and Exchange Commission on August 2, 2018 as well as other documents that may be filed by the
Company from time to time with the Securities and Exchange Commission. Except as required by law, we do not undertake any 
obligation to publicly update or revise any forward-looking statement, whether as a result of new information, future developments or 
otherwise.

This presentation concerns products that are under clinical investigation and which have not yet been approved for marketing by the 
U.S. Food and Drug Administration. Such products are currently limited by Federal law to investigational use, and no representation 
is made as to its safety or effectiveness for the purposes for which it is being investigated.
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Adenosine Pathway
D E V E L O P M E N T S T A T U S

Expected MilestonesLead Optimization IND-Enabling Phase 1/1b Phase 1b/2

Adenosine A2A 
Receptor Antagonist

Completed enrollment of 
Phase 1/1b

Enrolling Phase 1b/2

Enrolling Phase 1b/2

Adenosine Production 
Inhibitor Anti-CD73 Enrolling Phase 1/1b

Adenosine A2B 
Receptor Antagonist 

Select development candidate 
in 2018 

T cell Differentiation

ITK Inhibitor File IND early 2019

Myeloid Suppression

Undisclosed target Select development candidate 
in 2018

The Corvus Pipeline
Multiple oncology programs

Combination (CPI-444+Tecentriq) and Single-agent 
(CPI-444) RCC 

CPI-818

Combination (CPI-444+Tecentriq) RCC

CPI-006

Morpheus (CPI-444+Tecentriq) NSCLC
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Adenosine in the Tumor Microenvironment

• Tumors produce adenosine to form an 
immunosuppressive “halo”

• Tumors increase adenosine in 
response to anti-PD-(L)1 therapy. 
(Beavis et al, Can Immunol Res 2015)

• CPI-444 blocks adenosine A2A 
receptors on immune cells, restoring 
their activity

• CPI-006 targets CD73 and blocks 
adenosine production

Adenosine

A2ARATP

AMP

CD73

Tumor

T Cell

CD39

T Cell

PD1PD-L1
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Most Advanced Adenosine Pathway Program
Multiple agents generating clinical data

IP
A2A

CPI-444

ADENOSINE	PROGRAM

CD73
CPI-006

Clinical 
Data Clinical 

Samples
Clinical 
SamplesBiomarkers

Clinical 
Data

IP

Biomarkers

COMBINED	THERAPY	WITH	CPI-444	+	CPI-006
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CPI-444: First-in-Human Cancer Study
What we learned

• Evaluated approx 250 patients
– Monotherapy 
– Combination with atezolizumab (anti-PD-L1)
– Renal, lung, melanoma, TN breast, others

• Dose and schedule leads to full receptor occupancy

• No significant toxicities (monotherapy)

• Safe to combine with atezolizumab

• Novel biomarkers defined

• Efficacy signals including monotherapy in RCC and NSCLC
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Adenosine Pathway Expression is Higher in RCC and NSCLC 
Basis for clinical activity

Other = bladder, colorectal, triple-negative breast, melanoma, prostate 

A2AR
p < 0.0001

p = 0.05

n=19 n=33 n=49

CD73
p = 0.03

p < 0.0001

n=19 n=33 n=49

CD39
p < 0.0001

p = 0.0002

n=19 n=33 n=49
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Renal Cell Cancer
Patient characteristics

Renal Cell Cancer (N=63)
Prior anti-PD-(L)1  exposure

Naïve
Resistant/Refractory

18  (29%)
45 (71%)

PD-L1 Negative (archival) * 91% 

Median time since IO agent, months (range) 1.9 (1-70) 

Median age, years (range)
No. of patients:  single agent /combination
Median number prior therapies (range)

63 (44-77)
32/31
3 (1-5)

Adverse Prognostic Factors (%)
Visceral metastases
Hepatic metastases
Anemia      
Elevated LDH 

91 %
21 %
52% 
19%

* PD-L1 status determined using FDA-approved assay (SP142, cutoff = 5%)
Data cutoff 02/20/18
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Renal Cell Cancer 
Best change in target lesions/Controlled Duration on study

Data cutoff 05/29/18

Treatment Duration (months)

%
 C
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e 
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e

Disease Control Duration

Disease Control Rate:
• Single Agent:  40%
• Combo:           59%

BOR of Disease Controlled Subjects
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Tumor Regression in Nivolumab Refractory Renal Cancer
Single Agent CPI-444

14% >70%

Pre-treatment On-treatment 

H&E

CD8 IHC

Liver biopsy

Five prior regimens: pazopanib, lenvantinib, everolimus, axitinib, and nivolumab

Pre-treatment 3 months on treatment
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• Failed 2 prior chemo regimens 

• Progressed on nivolumab

Tumor Regression in Nivolumab Refractory Lung Cancer
Single Agent CPI-444

Pre-treatment 2 months of treatment
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Treatment-Related Adverse Events
Single Agent and Combination Arms

Adverse Events  > 5% Frequency  (n=225)
CPI-444 CPI-444/Atezolizumab

Fatigue 25% 29%
Nausea 11% 14%
Pruritus 11% 11%

Decreased Appetite 6% 9%
Anemia 6% 4%
Diarrhea 6% 7%

Constipation 6% 1%
Pyrexia 5% 8%

Vomiting 3% 6%
Rash 3% 7%

Data cutoff 2/20/18
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Next Steps: Phase 1b/2 Studies
Earlier stage patients, TKI and anti-PD(L)-1 failures

Renal Cell Cancer Non-small cell lung cancer

Status Enrolling Ph 1b/2 GNE-Morpheus Enrolling

Eligibility 1 or 2 prior regimens
including anti-PD(L)1 and TKI

1 or 2 prior regimens
including anti-PD(L)1 and platinum agent

Design Single arm:
atezo + CPI-444

Randomized:  
atezo + CPI-444 vs. docetaxel

Endpoint Overall Response Rate Overall Response Rate

Sample Size ≤50 patients Up to 65 patients
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Corvus CD73 Antibody Program (CPI-006)
Key characteristics differentiated from others

• CPI-006 is Type 2 humanized IgG1
– High affinity binding to active site 

and blockade of enzyme activity

• CPI-006 inhibits CD73 enzymatic 
activity without internalization

CPI-006 is differentiated to existing Anti-CD73 programs in development
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Anti-CD73 (CPI-006) Ph 1/1b Clinical Trial Design
Single agent and combination with CPI-444, and with anti-PD1

DOSE ESCALATION

CPI-006 alone CPI-006 + CPI-444 CPI-006 + 
pembrolizumab

NSCLC RCC Others

CPI-006 alone CPI-006 + CPI-444 CPI-006 + 
pembrolizumab

DOSE EXPANSION - STAGE 1 (N=11 PER COHORT)

NSCLC RCC Others NSCLC RCC Others

If ≥1 response observed in a disease cohort

DOSE EXPANSION - STAGE 2 (N=17 PER COHORT)
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CPI-818Sunitinib Ibrutinib

Leveraging Covalent Kinase Inhibition
Founding scientists of Corvus pioneered covalent kinase inhibition with Ibrutinib

Ki < 10 nM, 468 Kinases ProfiledHonigberg et al PNAS 2010Karaman et al Nat. Biotech 2008 
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ITK and BTK are Homologous Kinases
“Ibrutinib for T cell lymphoma”

• B cell activation
• Migration/homing
• Proliferation

• T cell activation
• Migration/homing
• Proliferation
• Th1 skewingThe Bruton tyrosine kinase inhibitor PCI-32765 blocks

B-cell activation and is efficacious in models of
autoimmune disease and B-cell malignancy
Lee A. Honigberga,1, Ashley M. Smitha,1, Mint Sirisawada, Erik Vernera, David Lourya, Betty Changa, Shyr Lib,c,
Zhengying Panb,d, Douglas H. Thamme, Richard A. Millera,f, and Joseph J. Buggya,2

aPharmacyclics, Sunnyvale, CA 94085-4521; bCelera Genomics, South San Francisco, CA 94080; cExelixis, South San Francisco, CA 94080; dPeking University
Shenzhen Graduate School, Shenzhen City 518055, China; eColorado State University Animal Cancer Center, Fort Collins, CO 80523; and fStanford University
Medical Center, Stanford, CA 94305

Edited* by Ronald Levy, Stanford University, Stanford, CA, and approved June 16, 2010 (received for review April 6, 2010)

Activation of the B-cell antigen receptor (BCR) signaling pathway
contributes to the initiation and maintenance of B-cell malignancies
and autoimmune diseases. The Bruton tyrosine kinase (Btk) is spe-
cifically required for BCR signaling as demonstrated by human and
mouse mutations that disrupt Btk function and prevent B-cell
maturation at steps that require a functional BCR pathway. Herein
we describe a selective and irreversible Btk inhibitor, PCI-32765, that
is currently under clinical development in patients with B-cell non-
Hodgkin lymphoma. We have used this inhibitor to investigate the
biologic effects of Btk inhibition on mature B-cell function and the
progression of B cell-associated diseases in vivo. PCI-32765 blocked
BCR signaling in human peripheral B cells at concentrations that did
not affect T cell receptor signaling. In mice with collagen-induced
arthritis, orally administered PCI-32765 reduced the level of circulat-
ing autoantibodies and completely suppressed disease. PCI-32765
also inhibited autoantibody production and the development of
kidney disease in theMRL-Fas(lpr) lupusmodel. Occupancy of the Btk
active site by PCI-32765 was monitored in vitro and in vivo using
a fluorescent affinity probe for Btk. Active site occupancy of Btk was
tightly correlated with the blockade of BCR signaling and in vivo
efficacy. Finally, PCI-32765 inducedobjectiveclinical responses indogs
with spontaneous B-cell non-Hodgkin lymphoma. These findings
support Btk inhibition as a therapeutic approach for the treatment
of human diseases associated with activation of the BCR pathway.

lymphoma | X-linked agammaglobulinemia

Bruton tyrosine kinase (Btk) is a Tec family kinase with a well-
defined role in B-cell antigen receptor (BCR) signaling (1, 2).

Btk is activated by the upstream Src-family kinases Blk, Lyn, and
Fyn (3, 4), and Btk in turn phosphorylates and activates phos-
pholipase-Cγ (PLCγ) (5), leading to Ca2+ mobilization and acti-
vation of NF-κB and MAP kinase pathways. Btk mutations in
humans cause the inherited disease X-linked agammaglobulin-
emia, characterized by a lack of peripheral B cells and low levels of
serum Ig (6). In themouse, point mutation or deletion of btk causes
X-linked immunodeficiency (Xid), with approximately 50% fewer
conventional B2 B cells, absent B1 B cells, and reduced serum Ig
levels (7, 8). In transgenic mice in which Btk is expressed at ap-
proximately 25% of WT levels, development of conventional (i.e.,
B2) B cells is fully restored, but mature B cells are still deficient in
responding to BCR stimulation. Thus, mature B cells may be
particularly dependent on Btk for activation (9). Although Btk is
also expressed in the myeloid lineage and there is some evidence
that it contributes to other signaling pathways, the primary deficit
in X-linked agammaglobulinemia is B cell-specific (8). Genetic
ablation studies in the mouse of many other BCR-pathway kinases
other than Btk have highlighted complex redundancies as well as
pleiotropic effects on cell types other than B cells (10, 11); thus, Btk
is a uniquely attractive kinase target for selective B-cell inhibition.
Clinical studies using the anti-CD20 antibody rituximab to

deplete mature B cells have provided evidence for the role of B

cells in the pathogenesis of rheumatoid arthritis (12), systemic
lupus erythematosus (13), and multiple sclerosis (14). In addi-
tion, several lines of evidence suggest that the BCR pathway may
provide a survival signal in tumor cells in non-Hodgkin lym-
phoma (NHL) (15, 16). In an unbiased screen, Btk was recently
identified as an essential signaling kinase for survival of a subtype
of diffuse large B-cell lymphoma (16). Thus, small molecule Btk
inhibitors may provide therapeutic benefit in the treatment of
lymphoma and autoimmune diseases.
Here we describe a potent irreversibly acting small molecule

inhibitor of Btk, PCI-32765, that has demonstrated promising
clinical activity in an ongoing phase I study in patients with B-cell
NHL. We show that PCI-32765 inhibits BCR signaling down-
stream of Btk, selectively blocks B-cell activation, and is effica-
cious in animal models of arthritis, lupus, and B-cell lymphoma.

Results
PCI-32765 Is a Potent and Selective Inhibitor of Btk. We have pre-
viously described the synthesis of a series of Btk inhibitors that
bind covalently to a cysteine residue (Cys-481) in the active site
leading to potent and irreversible inhibition of Btk enzymatic ac-
tivity (17). One of these compounds, PCI-32765 (Fig. 1), was se-
lected for the present studies because of its potency (IC50, 0.5 nM)
and selectivity for Btk against a screening panel of kinase enzymes
(Table S1). As only a small subset of kinases is predicted to contain
a modifiable cysteine residue homologous to Cys-481 in Btk (17),
we decided to explore the selectivity of PCI-32765 as an irrevers-
ible kinase inhibitor in cells. To this end, we created a unique cell
permeable, fluorescently tagged derivative, PCI-33380 by attach-
ing a Bodipy-FL fluorophore to PCI-32765 via a piperazine linker
(Fig. 1). In cells transfected with Btk, PCI-33380 bound to Btk
could be detected by denaturing gel electrophoresis and fluores-
cent gel scanning. As expected, Btk lacking Cys-481 (C481A) was
not bound by PCI-33380. In addition PCI-33380 bound to a cata-
lytically inactive mutant of Btk (K430A), suggesting that binding
does not require catalytic activity (Fig. 2A). Identification of pro-
teins capable of binding PCI-33380 was then evaluated in the
B-cell lymphoma cell line DOHH2, a cell line that endogenously
expresses the kinases that constitute the BCR signaling pathway,
along with many other potentially reactive kinase and nonkinase
proteins. Irreversibly bound proteins in the lysate were resolved by
denaturing gel electrophoresis. Remarkably, PCI-33380 labeled

Author contributions: L.A.H., D.H.T., R.A.M., and J.J.B. designed research; A.M.S., M.S.,
E.V., S.L., Z.P., and D.H.T. performed research; L.A.H., D.L., B.C., D.H.T., R.A.M., and J.J.B.
analyzed data; and L.A.H. and J.J.B. wrote the paper.

The authors declare no conflict of interest.

*This Direct Submission article had a prearranged editor.
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1Present address: Genentech, South San Francisco, CA 94080.
2To whom correspondence should be addressed. E-mail: jbuggy@pcyc.com.

This article contains supporting information online at www.pnas.org/lookup/suppl/doi:10.
1073/pnas.1004594107/-/DCSupplemental.
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Tumor Responses With ITKi in Canine T Cell Lymphoma
Naturally occurring disease in companion dogs

18

Chloe
7 yo
Boxer

Aggressive PTCL

Rudy
11 yo

Golden Retriever
CTCL

14 days
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Complete Response in CTCL Dog
Complete elimination of tumor infiltrates in skin

4 months

Copper
11 year old, Male
Golden Retriever
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Financials

0 20 40 60 80 100 120 140 160

$43-$47MM

29MM

$133MM

Outstanding
shares

Cash utilization
forecast 2018

Total cash 
(June 30, 2018)

(MM)
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Near-Term Milestones and Value-Drivers
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Morpheus:  CPI-444+atezo vs docetaxel 65 NSCLC pts
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Pivotal P3 RCC CPI-444+atezo Ph2  ~50 pt RCC Expansion

CPI-818-001 Phase 1 clinical study

Mono esc
18 pts

Combo esc
36 pts

Expansion
180 pts CPI-006-001 Phase 1 clinical study

2018 2019
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Preclinical Development IND

ESMO, SITC

SITC

AACR, ASCO

ASCO

ASH


