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MYD88 Mutation

Treon et al
Whole Genome Seq. of 30 WM patients, validated by Sanger Seq.

« Sanger Seq. identified MYD88 | 5450 in 90% of patients (27/30 WM
samples)

«  22/26 patients were heterozygous for MYD88 | 565p
*  9/9 patients with familial WM carried mutant MYD88 | 545p
«  2/21 patients with IgM-MGUS had MYD88 | ,45p eXpression

3-D structure of MY88 TIR domain

- 94-95 % of all patients positive!

Base pair mismatch Leuc - Pro at
position 265 in MYD88 coding region

Treon et al NEJM 2012; 367(9):826-33; Ngo et al Nature 2011; 470(7332):115-9



CXCR4 receptor C-terminal domain (WHIM-like)
mutations are common in WM

CXCR4 mutations
Non-sense
Frameshift

extracellular

intracellular

Most common
mutation is S338X

30-40% of WM patients

Adapted from Kahler et al. AIMS Biophysics 2016; 3(2): 211-231
Hunter et al. Blood 2014; 123(11):1637-46
Poulain et al. Clin Cancer Res 2016; 22(6):1480-8




Prognostic impact of MYD88 L265P mutation by droplet digital PCR
in IgM MGUS and smoldering Waldenstrom macroglobulinemia

David F. Moreno':3, Sara Paz2, Mari-Pau Mena':3, Ménica Lopez-Guerra234,
Aina Oliver-Caldés™:3, Anthony Battram'3, Luis Gerardo Rodriguez-Lobato’3, Natalia
Tovar’:3, M. Teresa Cibeira’-3, Raquel Jiménez-Segura'3, Joan Bladé’3, Laura
Rosifiol’3, Dolors Colomer234 and Carlos Fernandez de Larrea’-3

1Amyloidosis and Multiple Myeloma Unit, Hospital Clinic, Barcelona
2Hematopathology Unit, Hospital Clinic, Barcelona
3Institut d’Investigacions Biomeédiques August Pii Sunyer (IDIBAPS), University of Barcelona
4Centro de Investigacion Biomédica en Red de Cancer (CIBERONC), Madrid
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MYD88 and CXCR4 mutations in asymptomatic IgM
monoclonal gammopathies

Mutations in MYD88 and CXCR4
genes promote cell survival and

Prognosis of the genomic status in IgM
MGUS and smoldering Waldenstrom

lymphoma progression

macroglobulinemia (SWM)

TLR4 ‘ CXCR4
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Treon S.P., et al. Blood. 2014
Roccaro A. M., et al. Blood. 2014
Castillo J.J., et al. Exp Rev Hematol. 2018

Bustoros M., et al. J Clin Oncol. 2019!
Varettoni M., et al. Br J Haematol. 20192
Zanwar S., et al. Br J Haematol. 20213



MYD88 L265P by droplet digital PCR (ddPCR)

Allele-specific PCR has been used routinely to assess MYD88 mutation.

ddPCR is more precise and able to perform an absolute quantification.

target: trati
_ _ O positive B 6 p- 34 s 70
143 total 143 143 143
on corrected Poisson corrected Poisson corrected
6.2/143 38/143 96/143

Benson B.J., et al. Anal Chem. 2011
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Methods

Samples stored at -80°C
N =242 samples
101 IgM MGUS, 69 SWM

31 symptomatic WM (control)

I

I

MYD88 L265P
detection

l

CXCR4 S338X
C1013G
detection

201 bone marrow 41 plasma
samples samples
Genomic DNA Cell-free DNA
extraction extraction

MYD88 L265P
detection

Mutation quantification by ddPCR




MYD88 L265P tumor burden by ddPCR was higher in
successive disease stages

p <0.001

=3 11.0 (5.61 - 18.49)

“’ p <0.001 ( )
S ] 5.36 (2.49 - 11.0)
T
25
5 ™
£
= 1.13 (0.42 - 2.78)
a |
>_
= O _
=<

. ‘é

IgM MGUS SWM WM
N =62 N =54 N = 31

MGUS: Monoclonal gammopathy of undetermined significance
SWM: Smoldering Waldenstrom macroglobulinemia
WM: Symptomatic Waldenstrom macroglobulinemia



ddPCR was able to detect CXCR4 C1013G
in MYD88+ IgM MGUS and SWM

1 r=0.4 (p<0.01) 1 r=0.6 (p<0.01)

10 20 30 40
10 20 30 40

CXCR4 tumor burden

CXCR4 tumor burden

S 'Y o o0 .
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% BM infiltration MYDS88 tumor burden
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MGUS: Monoclonal gammopathy of undetermined significance
SWM: Smoldering Waldenstrom macroglobulinemia



Risk of progression was higher in both IgM MGUS and
SWM patients with 2 8% MYD88 tumor burden

MYD@88mut high defined as = 8% tumor burden

| SHR: 4.8 (95% Cl1 2-11.2); p < 0.001 _
MYD88mut high (= 8%)
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Cumulative Incidence
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Risk of progression to symptomatic WM was higher in both IgM
MGUS and SWM patients with = 2% CXCR4 tumor burden

CXCR4mut high defined as = 2% tumor burden

CXCR4muthigh > 29,

© | SHR 4.2 (95% CI 1.7 - 10.7); p = 0.003
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MYD88 and CXCR4 tumor burden by ddPCR defined risk
categories in IgM MGUS and SWM

The genomic landscape of IgM MGUS and SWM

1 SHR 3.5 (95% ClI 1.4 - 9.3); p = 0.01 MYD88 = 8% and/or CXCR4 = 2%

.6

MYD88 < 8% and CXCR4 < 2%
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Responses to ibrutinib are impacted by MYD88 (L265P
and non-L265P) and CXCR4 mutations

MyYD88YUT | MYD88MUT | MYD88WT

CXCR4WHIM | CXCR4WT

N= 36 21 5
Overall RR 100% 85.7% 60% <0.01
Major RR  91.7% 61.9% (0% <0.01

2 patients subsequently found to
have other MYD88 mutations not

picked up by AS-PCR

Treon et al., N Engl J Med. 2015; 372(15):1430-40; NEJM 2015; Letter, August 6, 2015 17



WM: what can we achieve (and what not) with ibrutinib?

Ibrutinib is among the most efficient single chemo-free
agents in WM

Genotype determines clinical activity

18



#1362, Steven P. Treon et al.

Preliminary Clinical Response Data From a Phase 1b Study of
Mavorixafor in Combination With lbrutinib in Patients With

Waldenstrom’s Macroglobulinemia With MYD88 and CXCR4
Mutations

Steven P. Treon et al., Abstract #1362, ASH 2021.



Mavorixafor: a First-in-Class CXCR4 Antagonist

First-in-class CXCR4 antagonist
* Small molecule with high potency and selectivity
* Terminal half-life of 22 hours

* Formulated as a once-daily oral capsule

Clinical trial experience in greater than 200 patients

Regulatory Achievements
* Breakthrough Therapy Designation in U.S.

* Fast Track Designation in U.S.

* Rare Pediatric Disease Designation in U.S.

* Orphan Drug Status in U.S. and Europe

Issued U.S. composition of matter patents expected to provide
protection through 2038




Studiendesign (NCT04274738)

Each treatment cycle is 28 days

. . If 600-mg dosage is .
Mavorixafor Mavorixafor cleared for escalation Mavorixafor

200 mg QD 400 mg QD and no DT oceurs? 600 mg QD
(Low dose)

Cohort B (Mid dose) S (High dose)

+ + +
. . If 400-mg dosage is . . . .
Ibrutlnlb cleared for escalation |ertInIb Ibrutlnlb

420 mg QD and no DLT occurs' 420 mg QD 420 mg QD

Cohort C

Started at 400-mg dosage®
If 600-mg dosage is
cleared for escalation
and no DLT occurs®

a3 |f DLT occurs, patient is withdrawn from study.

b|f dose escalation not cleared, patient remains at current dose level. If dose escalation is cleared but DLT occurs, patient stays in the study after dose de-escalation.
¢ If dose escalation is not cleared, patient remains at current dose level. If dose escalation is cleared but DLT occurs, patient is withdrawn.

d1f DLT occurs, patient stays in the study after dose de-escalation.

Cohort A will continue to receive 400 mg until 600 mg is deemed tolerable by Cohort B. Once 600 mg is deemed tolerable, all enrolled patient doses may escalate to 600 mg, and Cohort C will start at 400 mg and their doses will
escalate to 600 mg.

Steven P. Treon et al., Abstract #1362, ASH 2021.



Ergebnisse

Median Serum IgM Levels2

60 -@- All Patients (N = 14)
Front Line (N = 6)
50 —@- Relapse/Refractory (N = 8)
40
=
S
< 30-
b=
20
20
104
0 I I I I I I I I I I I I I
Baseline Month Month Month Month Month Month Month Month Month Month Month Month
1 2 3 4 5 6 7 8 9 10 11 12
# Patients:
All 14 13 12 11 7 6 3
Front Line 6 5 5 5 2 1 1 1 0
Relapse/
Refractory 8 8 7 6 5 5 5 3 3

Median Change From Baseline in Hgb?®

150+
140+
jary
E" 130
c
s 120+
o
[
g 110
% =@ All Patients (N = 14)
100+ Front Line (N = 6)
=@ Relapse/Refractory (N =8)
90
80 I I I I I I I I I I I I I I
Baseline Month Month Month Month Month Month Month Month Month Month Month Month Month
1 2 3 4 5 6 7 8 9 10 11 12 15
# Patients:
All 14 13 12 12 10 8 8 7 7 6 6 5 3 0
Front Line 6 5 5 5 4 3 3 2 2 1 1 1 0 0
Relapse/
Refractory 8 8 7 7 6 5 5 5 5 5 5 4 3 1

aData cut as of October 12, 2021.

2 Interim early data analysis performed with data cutoff at Oct 12, 2021.
b Missing data imputed using last observation carried forward.

b For 1 participant receiving frontline therapy, study treatment was temporarily withheld due to an AE the week prior to Month 4 IgM sample collection; the subject subsequently restarted on a reduced dose and then
discontinued from the study at Month 6. Another participant discontinued study treatment after Month 2.

Serum IgM levels decreased and Hgb increased over time during dose escalation

Steven P. Treon et al., Abstract #1362, ASH 2021.




Ergebnisse

Serum IgM levels after treatment with combination
therapy vs. Ibrutinib monotherapy in patients
o0  With or without cxcr4 mutations

ey -@— CXCR4WHM |prutinib + Mavorixafor? (N = 8)
Y —@— CXCR4WHM |brutinib aloneb (N = 7)
E 40 —@ CXCRAWT  |brutinib alone® (N = 17)
B0
c
8
©
=
20+
O T T T T T T T T T T T T
0 3 6 9 12
. Time on therapy (months)
# Patients:
CXCR4WHIM

lbrutinib + 8 8 7 6 5 5 5 5 5 5 5 3 3
Mavorixafor

3 Previously treated patients on study
bThis study included adults with WM requiring treatment refractory to their last rituximab-containing therapy
treated with ibrutinib 420mg?3

Steven P. Treon et al., Abstract #1362, ASH 2021.

Clinical Response Rates

Relapse/
Overall Refractory
Response Category (n=10) (n=7)
ORR, n (%) 10 (100) 3(100) 7 (100)
Major response
(CR+VGPR+PR), n (%)  +40) 1(33) 3(43)
VGPR, n (%) 1(10) 0(0) 1(14)
PR, n (%) 3 (30) 1(33) 2 (29)
MR, n (%) 6 (60) 2 (67) 4 (57)



Conclusions

=  Qverall, mavorixafor in combination with ibrutinib (420 mg) was tolerated with manageable safety
profile in patients with WM with MYD88 and CXCR4WHM mutations, with cohorts completing the
low (200-mg) and mid (400-mg) QD levels; dose escalation at the highest (600-mg) QD level
continues

=  Mavorixafor and ibrutinib exposures were consistent with previous single-agent studies, suggesting
no drug-drug interactions

=  ORR was 100% in all evaluable patients, with 40% achieving major response, including 10% VGPR
attainment as of data cut off Oct 12, 2021, with additional patients continuing to show decreases
in IgM

=  Combination of mavorixafor with ibrutinib led to rapid, clinically meaningful, and durable decrease
in IgM levels and increase in Hgb levels

=  @Greater decreases in serum IgM levels were seen after treatment with combination therapy
(ibrutinib and mavorixafor) compared to decreases seen with ibrutinib monotherapy in a previous
study

=  Emerging data from this ongoing study inform on the safety, tolerability, and efficacy of combining
ibrutinib with mavorixafor to improve responses inpatients with WM with MYD88 and CXCR4WHM
mutations

Steven P. Treon et al., Abstract #1362, ASH 2021.
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Efficacy of Vaccine BNT162b2 (Pfizer-BioNTech)
in People with Waldenstrom’s Macroglobulinemia
and Follicular Lymphoma
in Australia

A Prospective Observational Study

Brendan Beaton'2, Sarah C Sasson3#4, Katherine Rankin?, Juliette Raedemaeker?,
Alexander Wong', Priyanka Hastak3, Andrew Warden®, Alberto Ospina Stella3,
Anupriya Aggarwal®, lan D Caterson®, Chansavath Phetsouphanh3, Stuart Turville3,
Anthony D Kelleher3, Fabienne Brilot” and Judith Trotman™-2

1. Haematology Department, Concord Repatriation General Hospital, Sydney, Australia;
2. Concord Clinical School, the Faculty of Medicine and Health, The University of Sydney, Sydney, Australia;
3. The Kirby Institute, The University of New South Wales, Sydney, Australia;
4. Immunology Department, Westmead Hospital, Sydney, Australia;
5. WMozzies Australian Patient Support Group for Waldenstrom’s Macroglobulinemia, Sydney, Australia;
6. COVID Vaccination Hub, Sydney Local Health District, Sydney, Australia;
7. School of Medical Sciences, The University of Sydney, Sydney, Australia.




Overview

General Aims

* Assess humoral and cellular responses to BNT162b2 COVID-19 vaccination in patients with
Follicular Lymphoma and Waldenstréom's Macroglobulinaemia compared to treatment naive
and healthy controls without the confounding impact of endemic infection

Study Design

* Prospective Observational Study

* Participants
* FL and WM: Treatment naive, Immunochemotherapy (ICT) & BTKi treated
* Age-matched Healthy Controls

e ~ 10 per cohort (all with humoral assessment; ~50% with cellular response assessment due
to logistical and budget considerations)

* Primary Endpoints
* Anti-Spike IgG level

* Neutralizing antibody activity
* Antigen specific T-cell responses (CD4 & CD8) incl. comprehensive subset analysis



Study Schema

FL WM

HC

TREATMENT NAIVE IMMUNOCHEMOTHERAPY

BTK i AGE MATCHED/NO LPD

)

Baseline blood tests Post 15t dose blood test Post 2™ dose blood test
Up to 14 days prior to 1st Vaccination 21 days post 1°* dose 2" Vaccination 28 days post 2" dose
1stvaccination (or just prior to 2" dose) (+/- 14 days)

TIMEPOINT 1 TIMEPOINT 2 TIMEPOINT 3 I

180 days post 2" dose
Blood test
(+/- 30 days)

Tl T2 T3
\ 4
DATA ANALYSIS




1. Anti-SARS-CoV-2 Spike IgG

Addition of anti-human IgG - Spike IgG
Analyzed on BD LSRII Flow cytometer ""'l';-;f,f.-"r* /lgM
( N\

2. Live virus neutralization assay i ; ' &3

Humoral Tests Performed

1 SARS-CoV-2 IgG/IgM

Spike protein expressed on HEK293 cell line
Patient serum diluted 1:20
Added to LIVE CELLS

antibody detection

Titrated dilutions of patient serum mixed with \
media containing Wuhan clade & Delta strain Z:n?

Added to freshly trypsanized SARS-CoV-2
permissive cell lines (VERO & HEK) Nkt gl T -

Imaged to assess for cell death 9G I9G
% neutralization at each titration determined

GHP

2 Virus-cell fusion inhibition and
live SARS-CoV-2 neutralization

Virus-cell fusion

Pseudo-virus
D614 -D614G
« S477N/D614G
«B.1.1.7 - B.1.351

: All above +
ko7 .B.1.1.28.1

«B.1.1.28.2

Tea F, et al. Plos Medicine. July 2021.



Reactive CD 8

=% CD69 + CD137
Co-expression with
Stimulus

Reactive CD 4

=% CD25 + CD134
Co-expression with
Stimulus

CD3
/

T Cell Functional Assessment
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Results: Study population

Participants
n=385

-

Follicular Lymphoma
n=35

Waldenstrom Macroglobulinemia
n=37

Treatment Naive (TN) Immunochemotherapy (ICT)

n=11% n=23

*1 death following first vaccination (unrelated)

TN ICT
n=9 n=14

Healthy Controls
n=13

Venetoclax
n=2




Patient Characteristics

FL WM
n= 34 N= 37
Age in years, median (IQR) 65 (54-71) 71 (63-74)
Gender, male n (%) 16 (47) 19 (51.3)
Treatment status
Treatment Naive, n (%) 11 (32.3) 9 (24.3)
AntiCD20 monoclonal + other, n (%) 23 (65.7) 14 (37.8)
Rituximab-chemotherapy +/- maint., n (%) 19 (55.9) 11 (29.7)
Obintuzumab-chemotherapy +/- maint., n (%) 4(11.8) /
Completed treatment with AntiCD20 < 6mo, n (%) 10 (29.4) 0(0)
Median time from therapy, months (IQR) 15.5 (7.5-30.5) 22 (12-39)
Bruton tyrosine kinase inhibitors n (%) 2 (6) 12 (32.4)
Median time on BTKi, months (IQR) 56.5 (20-93) 64.5 (46-75)
Other — Venetoclax, n (%) / 2 (5)
Median previous lines, n (IQR) 1(1-2) 2 (1-4)
Median baseline IgG g/L, (IQR) / 8.11 (3.93-18.5)
IVIg supplementation, n (%) 1(3) 7 (18.9)

Lymphocyte count, n x10°/L (IQR)

1.4 (0.78-1.73)

1.4 (0.93-1.7)

Healthy Controls:
Median age 72 years
(IQR 57-74)

Male 5/13 (39.5%)



Follicular lymphoma population:
SARS-CoV-2 Anti-Spike IgG

FL Treatment Naive

A Healthy Controls B
300000 300000
= i
L 3
= 200000
@ 200000 e
] k-
= o
@ 100000 2 100000
‘E =
- <
0 0
Time Points Time Points
C FL Treated with immunochemotherapy
300000
i
£
@ 200000
K=
@
L
y3
2 100000
=
<
0
T T2 T3

Time Points



Follicular lymphoma population:
SARS-CoV-2 Anti-Spike IgG

T3 Comparison

[ ** [
300000 | o |
—_ ' : Significantly lower Anti-Spike IgG in the
— [ ] 0ge®
LL 000 ’—.L'—.—. ICT treated cohort
= - .
L) 200000 ¢ ° Cohort  Median MFI IQR P
(o)) PY HC 228,255 162,383-249,019
- PY o ® TN 245,898 180,876-251,062 0.41
Q ® ICT 9,977 0-131,350 0.002
=< ® )
(% 100000 : No patients receiving obinutuzumab
= (n=4) had a response up to 21 months
<=( ® P o following maintenance
o090 .
0 I . 0-0-00900800 ) ————
HC TN ICT
Cohorts

* p<0.05; ** p<0.01; *** p<0.001; **** p<0.0001



Waldenstrom’s Macroglobulinemia population:
SARS-CoV-2 Anti-Spike IgG

A Healthy Controls B WM Treatment Naive
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i L
= S
© 200000 © 200000
K= o
2 k-
o -3
2 100000 % 100000
E E
< <
0 0 T
T T2 T3
Time Points Time Points
C WM treated with immunochemotherapy D WM BTKi
300000 300000
L i
= =
© 200000 ® 200000
K= o
k- k-
o [« %
%2 100000 2 100000
= =
< <
0 * 0 ’ =9
™ T2 T3 T T2 T3

Time Points Time Points



Waldenstrom’s Macroglobulinemia population:
SARS-CoV-2 Anti-Spike IgG

300000

200000

100000

Anti-Spike IgG (MFI)

T3 Comparison

. *okkok .
' . $okk :
. ns X : ns - ns :
©g000 o090 o0
-9 — o °
o ° ® °
o® ®
° o0 ° °
o ®
® : °
’ H
| I oo0o0——o P o—
HC TN ICT BTKi
Cohorts

Significantly lower Anti-Spike IgG
in the BTKi treated cohort

Cohort Median MFI IQR p

HC 228,255 162,383-249,019

TN 220,645 131,374-253,237 0.95
ICT 147,197 0-249,655 0.18
BTKi 39,093 4,486-103,484 0.0008

* p<0.05; ** p<0.01; *** p<0.001; **** p<0.0001



Live virus Neutralization: Delta variant in HEK cell line at T3

A Neutralizing antibody titre in WM patient treatment cohorts B Neutralizing antibody titre in FL patient treatment cohorts
. Skeskkk
) ns
400+ : - 400- : _ *
) I. ns ° ) ns
£ 300 ' o £ 3004 °
S 200+ N 200
o ° X o ° ose
F 3
£100' oo ° ® = 1001 o0 XX [
L T e o L e e o=
T H—.TH-.—*— T 0000000000000 ———
HC N ICT BTKI HC ™ IcT
Neutralizing activity for all cohorts in HEK & VERO cell cultures were comparable
Legend
HC: Healthy Controls Trend toward lower Delta neutralizing activity — esp. apparent in BTKi

TN: Treatment naive
ICT: Immunochemotherapy
BTKi: Bruton’s Tyrosine Kinase inhibitor

* p<0.05; ** p<0.01; *** p<0.001; **** p<0.0001



B cell, CD4 & CD8 Proportions

* FL treatment naive patients
* have reduced CD8 cell overall

WM patients treated with BTKi

* have markedly reduced B cells
and a relatively reversed
CD4:.CD8 ratio

WM patients treated with ICT
* have reduced CD8 cells overall

Legend

HC: Healthy Control

WB: WM BTKI treated
WN: WM Treatment naive
WT: WM ICT treated

FN: FL Treatment naive
FT: FL ICT treated

Cohort B cell % IQR p
HC (n=10) 3.08 2.37-5.90
WB (n=9) 0.11 0.055-1.31  0.0003
WN (n=4) 1.42 1.07-2.39 0.23
B WT (n=5) 2.74 0.955-4.46 0.55
FN (n=5) 3.51 2.56-4.35 0.13
FT (n=12) 2.26 1.28-4.64 0.22
CDA % IQR p
HC (n=10) 69.9 56.4-81.6
WB (n=9) 46.9 45.8-57.7 0.006
CD4 WN (n=4) 59.5 47.6-82.1 0.54
WT (n=5) 81.9 64.7-87.1 0.1
FN (n=5) 81.1 77.7-85.6 0.08
FT (n=12) 55.5 47.1-66.5 0.05
CD8 % IQR p
HC (n=10) 22.7 10.9-36.7
WB (n=9) 45.4 31.85-47.5 0.004
C D8 WN (n=4) 30.7 12.8-46.1 0.61
| WT (n=5) 6.79 4.28-10.6 0.01
FN (n=5) 5.01 3.35-7.73 0.004
FT (n=12) 31.1 22.5-41.3 0.2




Functional CD4 & CD8 Assessment
COVID Spike Peptides T3

All cohorts, despite CD 4 Reacting to
treatment type or proportion COVID Spike Peptides CDZSIO)MD % of CD4 IQR P
of CD 4 or CD8 measured, HC (n=10) 0.75 0.48-0.91
mount reactivity against
SARS-CoV-2 Spike e WB (n=9) 0.15 0.11-0.90 0.19
peptides WN (n=4) 0.4 0.15-0.95 0.37
WT (n=5) 0.36 0.025-0.98 0.13
- L% FN(n=5) 0.75 0.48-0.91 0.31
FT (n=12) 0.62 0.28-0.81 0.54
CD 8 Reacting to CD69/CD137 % of CD8 IQR p
COVID Spike Peptides i (n=10) 0.81 0.52-0.94
Legend WB (n=9) 1.1 0.57-1.4 0.28
HC: Healthy Control WN (n=4) 0.47 0.27-0.86 0.39
WB: WM BTKI treated WT (n=5) 0.14 0-1.4 0.09
WN: WM Treatment ' ' '
aive s | =] FN (n=5) 0.36 0.23-0.87 0.33
WT: WM ICT treated L S (n=12) 0.46 0.29-1.37 0.2
FN: FL Treatment
naive

* T _ _ . .
ET: EL ICT treated PBMCs from T1 showed no reactivity to SARS-CoV-2 Spike Peptides



Summary

* Treatment naive FL & WM patients can be reassured their humoral
responses to the BNT162b2 COVID vaccine are comparable to age-
matched healthy controls

« Anti-Spike IgG levels correlate with live virus neutralizing activity

* Time from treatment and lymphocyte count correlate with anti-spike IgG
levels in FL pts treated with immunochemotherapy

« WM patients on BTK inhibitors had markedly reduced anti-Spike IgG level
and no Delta neutralization activity

* Despite poor humoral response as a result of therapy, cellular (CD4 &
CDB8) response is maintained across all cohorts supporting the value
of vaccination in all



Kapitel 4

Marginalzonenlymphom: PI3K Inhibitoren?
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CHRONOS-3: Study Design

Copanlisib in Combination With Rituximab in Patients With
Relapsed iNHL

42

Patients with relapsed iNHL?

Patients who had a
progression-free and
treatment-free interval

=12 months after completion
of the last rituximab-
containing regimen

OR patients who are
unwilling/unfit or for whom
chemotherapy is
contraindicated®

N=458

aPatients who have received 21 rituximab-containing therapies. PContraindicated by reason of age, comorbidities and/or residual toxicity.

Randomized 2:1

Rituximab + copanlisib

Rituximab 375 mg/m? weekly

Copanlisib 60 mg weekly until PD

Rituximab + placebo

Rituximab 375 mg/m? weekly

Primary endpoint:
PFS by central review

Secondary
endpoints:
TTP, ORR, CR, DoR,
OS, safety

Exploratory end
PK, biomarkers, QoL

CR, complete response; DoR, duration of response; iNHL, indolent non-Hodgkin’s lymphoma; ORR, objective response rate; OS, overall survival; PD, progressive disease; PFS, progression-free

survival; QoL, quality of life; TTP, time to progression.

ClinicalTrials.gov. NCT02367040. Accessed March 30, 2021. https://clinicaltrials.gov/ct2/show/NCT02367040.



Objective Response Rate (Independent Review)

100

P<0.0001

P=0.00060
——

76%

90

8017 [

60

50

40-

Percentage response rate

30

20

10

C+R P+R
n=307 n=151
Overall

43 opanlisib; MZL, marginal zone lymphoma; P, placebo; R, rituximab.

C,c
Matasar MJ, et al. Presented at: American Association of Cancer Research (AACR) Annual Meeting 2021; April 9-14, 2021. Abstract CT001.



PFS in Patients With MZL

44

1.0 Median PFS HR 1-sided
(95% Cl) (95% ClI) p value
0.9
= Copanlisib + rituximab 22.1 months
08 - (13.8, NE) 0.48
: S (0.25,0.92) 0.012
Q Placebo + rituximab 11.5 months
0.7 a» (5.6, 16.3)
O
2 06 7
E
2
o 0.5
S
2 044
o o o ©
0.3
O——0
0.2
0.1 A ©
o Censored
0.0 T T T T T T T T T 1
0 6 12 18 24 30 36 42 48 54 60
Months
Number of patients at risk (number censored)
Copanlisib + rituximab 66 (0) 44 (15) 29 (24) 20 (28) 10 (35) 5 (40) 2 (42) 1(43) 1(43) 0 (44) 0 (44)
Placebo + rituximab 29 (0) 15 (7) 7(11) 4(11) 2(13) 2(13) 1(13) 0 (14) 0 (14) 0 (14) 0 (14)

MZL, marginal zone lymphoma; NE, not estimable.

Matasar MJ, et al. Presented at: American Association of Cancer Research (AACR) Annual Meeting 2021; April 9-14, 2021. Abstract CT001.

Median follow-up
of 19.2 months



Efficacy and Safety of Parsaclisib in
Patients With Relapsed or Refractory VIPED
Marginal Zone Lymphoma: Primary
Analysis From a Phase 2 Study
(CITADEL-204)
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CITADEL-204 Study Design

Key inclusion criteria
- 218 years of age and histologically confirmed R/R MZL + ECOG performance status =2
(nodal, extranodal, and splenic) = Mo prior BTK (BTKi-naive cohort) or PI3K inhibitor (both cohorts)

* Received 21 prior systemic therapy, including 21 anti-CD20 + Mo recent HSCT (allogeneic <6 months, autologous <3 months)
antibody {as monatherapy or chemaimmunotherapy combination)

- ™

lbrutinib-experienced
Cohort 1

Cohort 1 was closed to enrallment for feasibility reasons

Enrcliment
closed

L (N =10} )
- ™
YWeekly Dosing Group
" = ] Parsaclisib 20 mg ance daily for B weeks
BTK inhibitor-naive ﬁ followed by 20 mg once weekly {n = 28} )
Cohort 2 — g = — p .
(N =100 ) Daily Dosing Group | rme | Final
— Parsaclisib 20 mg once daily for & weeks followed s | analvsis
_ by 2.5 mg once daily, continuously {n = 72} , I\—F; L—ﬁ

15 Jam 2027 DCO

Following an interim analysis, enrollment continued in the Daily Dosing Group and was closed in the Weekly Dosing Group
Parsaclisib daily dosing (20 mg daily for 8 weeks followed by 2.5 mqg daily) is the recommended dose

Data are presented for the Daily Dosing Group and for All Treated Patients, which includes patients that switched from 20-mg
once-weekly to 2.5-mq once-daily dosing

Do, data cutoff, ECOG, Eastorn Cooporative Onosloegy Group: HSCT, hematapoictic stem coll transalant



Study Endpoints and Assessments

Primary endpoint Assessments

ORR Response assessed by CT/MRI using the
Lugano criteria’

Secondary endpoints Radiclogy-based endpoints determined by IRC
CRR Adverse events assessed using CTCAE v4.03

DOR
PFS
0S

Best percentage change in disease burden
from baseline

safety and tolerability of parsaclisib

CRE. complete response rate; CT, camputed tomography; CTCAE, Common Terminslogy Sritena far Adverse Events; DOR, duration of response; IRC. independent review
carmmillas; BMEIL magnelic resanance imaging; ORR, objsclive response rale; OS5, averall survival;, PRS, progressicn-lras survivial.
1. Chcson BO, at al. J Cir Cncol, 201432 30593058

tn



Baseline Characteristics

All Treated Patients

Daily Dosing Group

Characteristic (N =100) (N=72)
Age, median (range), years 71.0 {35-95) 72.0 [35-495)
=60 years, 7e 72
Male, % 23 a7
Time since MZL diagnosis, median {range), years 4.6 (0.1-20.1) 4.4 (0,1-19.8)
MZL subtypes, "
Madal 31 35
Extranodal 34 32
Splenic 33 33
ECOG performance status =1, %6 95 96
Frior therapies
Median {range) number of prior systemic therapy regimens 2 {1-8) 2 (1-5)
Anti-CD20 manoclanal antibodies, % 100 100
Chematherapy, % 72 74
Surgery/surgical procedures, % 19 15
Radiation, % 11 10
Prior HSCT, % 4 4
Relapse or refractory to most recent systemic therapy, %:
Relapsed 46 46
Refractory 49 45
Unknown 3 B




Objective Responses by IRC

ORR {95% Cl) Time to Response
58.0% 58.3% 100 .
(47.7-67.8) (46.1-60.B) ,u—f“
60—
E — Al Trzated Palianls
S 75 —  Day Dozing Graup
&
&
= K
= 507
& 2
2 g
o 5 257
(=8
':I T T T T T T T T T T T T T
0 B 16 M 36 48 60 72 84
o Weeks From Start of Parsaclisib
Daily E_‘.ﬁﬂ; 3 5 40 £1 42 ‘2 12 12
All Treated Patients Daily Dosing Group 'ﬂ'"FTrEiEtEr; o 4 £ £ E7 £ E7 £a
(N = 100) (N=72) Fe
+» ORR by investigator assessment: 72.0% in All » 65.5% of all responders had their first response occur
Treated Patients, 69.4% in Daily Dosing Group at the first disease assessment (8 weeks)

Cl, confidence interval; CR, complete response; FR, partial response; 20, stable dizeaze.



Objective Response Rate by Subtype and

Prior Response by IRC

All Treated Patients

(N =100)
Nodal Extrancdal Splenic Refractory to Relapsed on
MZL MZL MZL Prior Therapy?  Prior Therapyt
(N =31) (N = 34) (N = 35) (N = 49) (N = 46)
Objective response rate, % 51.6 55.9 65.7 55.1 65.2
a5%, CJ 33.1-69.8 37.9-72.8 47.8-80.9 40.2-69.3 49.8-78.6
Eest objective response, n (%)
Complete response 2 (B6.5) 3 (B.8) 1({2.9) 2(4.1) 4 (B.7)
Partial response 14 (45.2) 16 {47.1) 22 (52.9) 25 (51.0) 26 (56.5)
Stable disease 10 (32.3) 11 (32.4) & (22.9) 17 {34.7) 9 (19.6)
Progressive disease 1(3.2) 1 {2.9) 0 1 (2.0 1(2.2)
Mot evaluable/Mot assessed® 4 (12.9) 3 (8.8) 4 {11.4) 4 (8.2) B (13.0)

*Palients with "MNot assessed” had no pasthassline response dala available by data catoff.

TFve patients had unknown refractoryrelapse status 1o the most recent prior theragy.



DOR and PFS by IRC

1.0 -

09 ' |IL
na -

a7 -

0.6

na -

0.4 -

0.3

nz -

0.1 -

a0 |

DOR Probability

Disily Dosing e
G 2 38 35

Al Tregtad

Faliar:s -~

DOR

—  &ll Trzalaz Pstiznlz
—  Daily Deesrg Group

M0 12 14 148 18 20 22 24 26 28
Time to Event, Months

B 5

a E1E 14 7 ) 2 1 1 1 1 i

All Treated Patients
{58 Responders)

Daily Dosing Group
{42 Responders)

Madian DOR
(95% CI), months

12.2 (8.1-17.5) 12.2 (8.1-17.5)

1.0
0.8 -
0.8 4
0.7
0.6
0.5 4
0.4
0.3
0.2 -
0.1

FFS Probability

PFS

A — 4l Traged Pabiar:s
—  Daity Dasing Goug

:

0.0 T

Caily Dsing
Grup

All Treater
Patlents ™

4 § 8 10 12 14 16 18 20 22 24 26 28 30
Time to Event, Months
5T 4% 44 3 a0 2 7 ‘3 7 5 2 2 1 D

BB 6B M 44§ P B 13 2 a

All Treated Patients
;'I'hl = 1ﬂi.'l'_l

Daily Dosing Group
(N =72}

Median PFS

{95% CI), months

16.5 {13.5-19.6) 16.5 (11.5-20.6
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TEAEs Occurring In

>10% of All Treated Patients

All Treated Patients

Daily Dosing Group

All Treated Patients

Daily Dosing Group

(N = 100) (N = 72) (N = 100} (N=T72)
Any Any Any Any

Event, "u* Grade Grade 23 Grade Grade 23 Event, % Grade Grade 23 Grade Grade 23

Any TEAE 96 63 a7 72 Fatigue 14 1 15 1
Diarrhea AT 12 53 15 Constipation 13 0 15 0
Cough 23 1 26 1 5;;;?:‘2” 13 0 15 0
Rash 18 2 18 3 Headache 13 14 0
Anemia 15 B 17 3 Meutropenia 13 9 14 11
Nausea 15 0 17 0 #gstei;;nzitﬁ'gsmw 13 2 18 3
Pruritus L= . 14 L Abdominal pain 12 3 15 4
Pyrexia 15 1 15 1 Arthralgia 12 11

*Preumania was reported as a grade 23 TEAE in 8% and 10% of patients amang All Treated Fatients and in the Daily Dasing Group; colitis was repored as a grade 23 TEAE in 7% and
T0% ol palienls amoang Al Trealad Palisnls and in lha Caily Dosing SGroup, respaclively
TEAE, treatmont-cmicrgont adviarso cyont.

12



Dose Modifications and

High-Grade Diarrhea/Colitis Events

Dose Modifications Due to TEAEs (Any Grade)

or Colitis Events

Time to High-Grade Onset and Improvement of Diarrhea

All Treated Daily Dosing
Patients Group
Maodification, % (N =100) (N=72)
Interruption 56 &0
Reduction 16 17
Discontinuation 24 37.5

In the Daily Dosing Group:

Most frequently occurring TEAES leading to dose interruption
were diarrhea (15%) and neutropenia (6%)

Most frequently occurming TEAES leading to dose reduction
were diarrhea (V%), and colitis and maculopapular rash

(3% each)

Most cormmon TEAESs leading to treatment discontinuation
were diarrhea (12.5%) and colitis (75%)

All Treated Daily Dosing
Time to Onset or Patients Group
Improvement® (N = 100) (M =72)
Diarrhea
Mumber of patients with 12 15
grade =3 events, %
Onset of grade =3 events,
median (range), manths 2.6 (0.6-15.1) 5.1 (0.6-15.1)
Improvement to grade =2,
median {95% CI). days 11.0 (3.0-24.0) 12.0 (3.0-24.0)
Colitis
Mumber of patients with 2 10
grade =3 events, %
Onsel of grade 23 evenls, 5.6 (1.0-15.4) 5.6 (1.0-15.4)

median {range}, months

Improvement to grade =2,

median {95% Cl), days

21.0 {3.0-33.0)

21.0 (3.0-33.0)

"Analyses were for the longest duration of grade 23 events uzing Kaplan-Meier method, and the longest grade 232 evenis that improved in these patients.

14



Summary

VIDEO
BTK-naive patients with R/R MZL demonstrated rapid and durable
clinical response after treatment with parsaclisib, a potent, highly
selective, next-generation PI3Ko inhibitor

— 58.3% ORR, 12.2 months DOR, and 16.5 months PFS were observed
in the Daily Dosing Group, the recommended dose for parsaclisib

— Comparable ORRs were observed in patients with nodal, extranodal,
and splenic MZL

Parsaclisib had a manageable safety profile and was generally well tolerated

Resulis of parsaclisib treatment in patients with follicular lymphoma (CITADEL-203; Abstract
#813) and mantle cell lymphoma (CITADEL-205; Abstract #382) are also presented at this
meeting



Zusammenfassung | Take-Home-Messages

* MYD88 und CXCR4 Mutationslast beeinflusst das Progressionsrisko zu
einem symptomatischen WM

 CXCR4 Antagonisten beim Morbus Waldenstrom: konzeptionell ein

hochattraktives Konzept mit bislang allerdings praliminaren klinischen
Daten

* Die zellulare Antwort T-Zellantwort auf ie BNT162b2 COVID-19 Impfung
erscheint beim Morbus Waldenstrom und beim FL intakt

* Der PI3K Inhibitor Parsaclisib zeigt eine hohe Aktivitat beim MZL,
allerdings sind Nebenwirkungen zu beachten

m Prof. Dr. med. Christian Buske :
Kompetenznetz Seite 55
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