WO 2019/030260 PCT/EP2018/071462

OBINUTUZUMAB TREATMENT OF A DLBCL PATIENT SUBGROUP

The present invention relates to obinutuzumab (or its functional equivalents) for use
in the treatment of a particular biomarker-defined DLBCL patient and a novel DLBCL
patient subgroup, respectively. The present invention further relates to a method for
treating DLBCL with obinutuzumab (or its functional equivalents) in a patient in need
thereof, wherein said patient is a particular biomarker-defined DLBCL patient or
belongs to a novel biomarker-defined DLBCL patient subgroup. The present
invention further relates to the use of obinutuzumab (or its functional equivalents) for
the preparation of a pharmaceutical composition for the treatment of DLBCL in the
particular biomarker-defined DLBCL patient/novel DLBCL patient subgroup. The
present invention further relates to a method for identifying a particular DLBCL
patient/novel DLBCL patient subgroup and a method for diagnosing a novel form of
DLBCL and a particular DLBCL patient/novel DLBCL patient subgroup, respectively.

Diffuse large B-cell lymphoma (DLBCL) is the most common type of aggressive non-
Hodgkin lymphoma (NHL), Immunochemotherapy with the anti-CD20 monoclonal
antibody (mAb) rituximab (R), plus cyclophosphamide, doxorubicin, vincristine, and
prednisone (CHOP), is the standard-of-care tfreatment for previously untreated
patients who present with advanced-stage disease (Coiffier, N. Engl. J. Med. 346,
2002, 235-242; Tilly, Ann. Oncol. 26, 2015, v116-v125 (suppl 5); NCCN Clincal
Practice Guidelines in Oncology: Non-Hodgkin’s Lymphomas, Version 3. 2016; see
also www.NCCN.org). Studies have shown a complete and unconfirmed complete
response (CR/CRu) rate of 76% (GELA trial) (Coiffier loc. cit.), and a 2-year failure-
free survival rate of 77% (Habermann, J. Clin. Oncol. 24, 2006, 3121-3127). Although
first-line (1L) treatment for DLBCL is curative for many patients (Maurer, J. Clin.
Oncol. 32, 2014, 1066-1073), there is still a need to improve outcome for the 20-40%
of patients who fail to achieve a remission or who relapse, and outcomes with
salvage therapy remain poor (Sehn, Blood 125, 2015, 22-32).
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Obinutuzumab (Gazyva "/Gazyvaro™ GA101; G) is a glycoengineered, type Il anti-
CD20 mAb with greater direct cell death induction, and antibody-dependent cellular
cytotoxicity and phagocytosis than R (Herter, Mol. Cancer Ther. 12, 2013, 2031-
2042; Mossner, Blood 115, 2010, 4393-4402; EP-B1 2380910; WO 2005/044859;
see also lllidge, Expert Opin. Biol. Ther. 12(5), 2012, 543-5). In phase 3 studies of
previously untreated patients with chronic lymphocytic leukemia (CLL) and coexisting
conditions (CLL11), or follicular lymphoma (FL; GALLIUM), G proved more effective
than R (Goede, N. Engl. J. Med. 370, 2014, 1101-1110; Marcus, N. Engl. J. Med.
(Accepted May 2017: in press). In smaller studies, G monotherapy and G-CHOP
have demonstrated promise in aggressive forms of non-Hodgkin lymphoma (NHL),
including DLBCL {Morschhauser, J. Clin. Oncol. 31, 2013, 2912-2919; Zelenetz,
Blood 122, 2013, 1820). Also Owen {Expert Opin. Biol. Ther. 12(3), 2012, 343-51)
discusses the use of Obinutuzumab for the treatment of lymphoproliferative
disorders. A multicenter, open-label, randomized, clinical phase 3 study (GOYA; see
below for further details) compared the efficacy and safety of G-CHOP with R-CHOP
in previously untreated patients with DLBCL. However, in GOYA, G-CHOP did not
improve the clinical outcome (e.g. progression free survival (PFS)) relative to R-
CHOP in previously untreated DLBCL (1L DLBCL) with respect to the entive 1L
DLBCL patient group that was initially intended to be treated in the context of GOYA.

Scott (Blood 123(8), 2014, 1214-7; JCO 33(26), 2015, 2848 57; Am. Soc. Clin.
Oncol. Educ. Book 2015, 35:e458-66) and others (Nowakowski, Am. Soc. Clin.
Oncol. Educ. Book 2015, 35:e449-57) performed gene expression-based
determination of cell-of-origin (COO) subtypes of DLBCL by using the NanoString
Lymph2Cx assay (Scott 2014 and 2015 loc. cit.). In particular, Scott (2014 and 2015
loc. ¢it.) assigned the COO subtypes of DLBCL, germinal-center B-cell-like DLBCL
(GCB DLBCL), activated B-cell-ike DLBCL (ABC DLBCL) and unclassified DLBCL,
on the basis of a 20-gene gene expression assay and Linear Predictor Scores
(LPSs) of ~ <1800, ~ 1800 — ~ 2450 and ~ >2450, respectively, (cf. Scott 2014 loc.
cit., Fig. 1). Scott (2014 and 2015 loc. cit.) also assessed the treatment effect of R-
CHOP on these COO subtypes of DLBCL.

Punnoose (Blood 126, 2015, 3971; see also
http:/Avww.bloodjournal.org/content/126/23/3971) describes the prevalence and
prognostic value of BCL2 and MYC protein expression within ABC and GCB COO



subtypes in patients with previously untreated DLBCL from MAIN, a phase Il trial
that evaluated bevacizumab plus R-CHOP (NCT 00486759).

Challa-Malladi (Cancer Cell 20, 2011, 728-40) discloses that combined genetic
inactivation of B2-Microglobulin and CD58 reveals frequent escape from immune
recognition in DLBCL.

Despite previous success in the treatment of DLBCL (for example due to the
advances with R, in particular R-CHOP), however, there is still a high unmet medical
need for some DLBCL patients (cf. NCCN clinical practice guidelines in oncology;

non-Hodgkin’s lymphoma, v 2.2015) for an improved treatment (cf. Sehn, loc. cit.).

Therefore, the technical problem underlying the present invention is to provide an
improved treatment of DLBCL in certain patients.

The solution to said technical problem is provided herein below and characterized in

the appended claims.

Summary



In one aspect, the present disclosure refers to an in vitro method for identifying a
DLBCL patient (patent with/suffering from DLBCL) which responds to a treatment
with obinutuzumab by reaching an improved clinical outcome as compared to a
treatment with rituximab, said method comprising determining whether a patient is (i)
a patient with one or more mutation(s) in one or more of the gene(s) selected from
the group consisting of CREBBP, EP300, MEF2B, MYC, EZH2 and TNFRSF14; (ii) a
patient with (a) genetic mutation(s) in CD58 and/or with a low expression of CD58
that corresponds to log2(normalized Reads Per Kilobase Million (nRPKM)) < 5.2; (iii)
a patient with a cell-of-origin (COQO) subtype of DLBCL being germinal-center B-cell-
like (GCB) DLBCL as defined by a Linear Predictor Score (LPS) <1141 (strong-GCB
DLBCL); and/or (iv) a BCL2-translocated DLBCL patient and/or a DLBCL patient with
high BCL2 expression wherein 250% of the tumor cells express BCL2..

In another aspect, the present disclosure refers to an in vitro method for

diagnosing in a patient a form of DLBCL which can be treated with obinutuzumab so
that an improved clinical outcome as compared to a treatment with rituximab is
reached, said method comprising determining whether a patient is a patient as
defined herein, and diagnosing said form of DLBCL if the patient is a patient as
defined herein.

In yet another aspect, the present disclosure refers to the use of a humanized Type II
anti-CD20 antibody comprising a heavy chain variable region as depicted in SEQ ID
NO:1 or as comprised in SEQ ID NO:5 (amino acid residues 1 to 119) and a light
chain variable region as depicted in SEQ ID NO:2 or as comprised in SEQ ID NO:6
(amino acid residues 1 to 115) in the manufacture of a medicament for treating
DLBCL in a patient which responds to a treatment with obinutuzumab by reaching an
improved clinical outcome as compared to a treatment with rituximab, wherein (i) said
patient has been identified according to the method as defined herein, or wherein (ii)
a form of DLBCL has been diagnosed in said patient according to the method as
defined herein.

It was surprisingly found in the context of the invention that, of all DLBCL patients,
some patients respond to a treatment with obinutuzumab (in particular in combination
with a chemotherapy, more particular in combination with a CHOP chemotherapy) by
an improved clinical outcome, in particular as compared to a treatment with rituximab
(in particular in combination with a chemotherapy, more particular in combination with
a CHOP chemotherapy). It was also surprisingly found in the context of the invention
that subgroups of DLBCL patients can be identified/determined which respond to a
treatment with obinutuzumab (in particular in combination with a chemotherapy, more
particular in combination with a CHOP chemotherapy) by an improved clinical
outcome, in particular as compared to a treatment with rituximab (in particular in
combination with a chemotherapy, more particular in combination with a CHOP
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chemotherapy). It was also surprisingly found in the context of the invention that
there are DLBCL patients which respond to a treatment with obinutuzumab (in
particular in combination with a chemotherapy, more particular in combination with a
CHOP chemotherapy) by an improved clinical outcome, in particular as compared to
a treatment with rituximab (in particular in combination with a chemotherapy, more

particular in combination with a CHOP chemotherapy). It is the main gist of the
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invention that such particular DLBCL patients and subgroups of DLBCL patients,
respectively, can indeed be defined; also referred to herein as “patient defined
herein”. It is a further gist of the invention that such a patient can be defined by
biomarkers (also referred to herein as “predictive biomarkers”™ and “predictive

biomarker-defined patient®, respectively).

In particular, based on exploratory analyses of GOYA, it was demonstrated in the
context of the invention, and is illustrated by the appended examples, that
obinutuzumab is superior over rituximab (each in combination with a CHOP
chemotherapy) in (a) subset{s) of GCB DLBCL patients (e.g. in a new molecular
follicular lymphoma (FL)-like GCB DLBCL patients subgroup) and/or in DLBCL
patients with mutations in CD58 and/or with low expression of CD58. This was the
first time that an obinutuzumab benefit over R has been identified for certain patients,

in particular for a patient defined herein.

For example, in the context of the present invention, the following biomarker-defined
DLBCL patients that benefit from treatment with G {e.g. G-CHOP) over the treatment
with R {e.g. R-CHOP) have been identified/determined:

s BCL2 translocated patients (see, for example, Fig. 4);
e BCL2 protein expression positive patients (see, for example, Fig. 5);
® BCL2 translocated patients that are BCL2 protein expression positive (see, for

example, Fig. 6);
® (a) subset(s) of GCB DLBCL patients. These can, for example, be identified
as:

o subgroup (COQ) classification of GCB patients by cutoffs of the Linear
Predictor Score (LPS) into subgroup “strong-GCB” patients (patients
with LPS < cutoff; e.g. as compared to the general GCB DLBCL cutoff
of LPS ~ 1900) (see, for example, Fig. 7, 10 and 12}

o) GCB patients with high BCLZ gene expression;

o GCB patients that are BCL2 protein expression positive;

o GCB patients with BCL2 translocation;

o GCB patients with BCL2 translocation that are BCL2 protein expression
positive (see, for example, Fig. 8);
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® CD58 mutated patients and/or patients with low expression of CD58 (see, for
example, Fig. 9).

More particular, based on exploratory analyses of GOYA, it was demonstrated in the
context of the invention, and is illustrated by the appended examples, that an
assessment of the LPS as a continuous variable identified a subgroup of GCB
patients that benefitted from G (in particular G-CHOP) over R (in particular R-CHOP).
Even more particular, it was observed that weighted expression of a gene expression
(GE) array profile (measured by LPS) was linked with benefit in outcome from G
treatment (e.g. G-CHOP) over R treatment (e.g. R-CHOP} among GCB patients in
GOYA.

On this basis, new LPS cutoffs defining a strong-GCB DLBCL subgroup of patients
with benefit from G treatment over R treatment could be determined. These new
cutoffs are substantially below the LPS cutoff usually allocated to GCB DLBCL (~
<1800)). For example, a new LPS cutoff of <749 was determined in multivariate
simulation analyses (cf. Figure 10). In accordance with this example, ‘strong-GCB’
patients, defined as patients with an LPS of <749, represented 25% (233/933) of
evaluable DLBCL patients and 43% (233/540) of evaluable GCB patients in GOYA.
As an other example, a new LPS cutoff of <725 was determined in mulfivariate
simulation analyses (cf. Figures 10, 12). In accordance with this example, ‘strong-
GCPB’ patients are defined more stringently as patients with an LPS of <725. These
patients represent 25% (229/933) of evaluable DLBCL patients and 43% (229/540) of
evaluable GCB patients in GOYA. An LPS cutoff around 725 was shown to reflect
extraordinary robustness and high generalizability of results to independent cohorts
("patient defined herein”), i.e. strong-GCB DLBCL patients. This was shown by
bootstrap simulations.

Strong-GCB patients treated with G (G-CHOP) achieved significantly better clinical
outcomes, for example in terms of progression-free survival (PFS), event-free
survival (EFS), and overall survival (OS), than those treated with R (R-CHOP) (cf.
Table 4). High-level safety was similar with either treatment regimen.

In gene-set enrichment analyses on FoundationOne® Heme (FOH) data, strong-
GCB patients were further characterized as significantly enriched for FL somatic
mutation hallmarks, as compared to other GCB patients, referred to as “weak-GCB”
patients (e.g. false-discovery rates, FDR, 3.54e-9). In particular, BCL2 translocations
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and mutations/mutation rates in several m7-FLIPI genes (BCL2, BCL6, CD70,
CDKN2A, CREBBP, EP300, IGH , MEF2B, MYC, MYDB88, PCLO, TNFAIP3,
TNFRSF14) were highly enriched in strong-GCB patients, and/or in DLBCL patients
with BCL2 translocations and/or with high BCL2 expression, as compared to other
DLBCL patients {at an FDR <5%; Figure 11). There was no evidence for
transformed indolent NHL in the strong-GCB subset on central pathology review.

In sum, new clinically and molecularly distinct subtypes of DLBCL, in particular of
GCB DLBCL, have been identified, inter alia a subtype referred to as ‘strong-GCB’.
The identified subtypes represent de novo DLBCLs. These exhibit molecular features
of FL, such as FL-typical mutations (cf. Morin, Nature 476 (7360), 2011, 298-303),
they clinically differ, however, from FL. Treatment with G (e.g. G-CHOP) confers a
substantial clinical benefit over treatment with R (e.g. R-CHOP) in these new subsets
of (GCB) DLBCL patients (“patient defined herein”), in particular of 1L (GCB) DLBCL.

Accordingly, the invention provides for means and methods for
identifying/determining/diagnosing (a) subset(s) of (GCB) DLBCL patients that
advantageously respond to obinutuzumab (“patient defined herein”), in particular
more advantageously fo obinutuzumab than fo R. The
identification/determination/diagnosis can be performed by several ways, e.g. by
determining whether there is a BCL2 translocation and/or a BCL2 protein
overexpression, wether there is (are) (a) genetic mutation(s) in CD58 and/or there is
lowered CDS58 expression, or by gene expression profiling/determining weighted
gene expression (e.g. by employing the NanoString COQO assay) and using novel
cutoffs for the LPS (as described herein elsewhere).

More particular, the invention relates to a method for identifying a DLBCL patient
(patent with/suffering from DLBCL) which responds to a treatment with obinutuzumab
(in particular in combination with a chemotherapy, more particular in combination with
a CHOP chemotherapy) by reaching an improved clinical outcome as compared to a
treatment with rituximab (in particular in combination with a chemotherapy, more
particular in combination with a CHOP chemotherapy). Said method comprising (the
step of) determining (e.g. by using a (tumor) sample of a patient) whether a patient is

a patient defined herein.
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The invention further relates to a method for diagnosing in a patient a form of DLBCL
which can be treated with obinutuzumab (in particular in combination with a
chemotherapy, more particular in combination with a CHOP chemotherapy) so that
an improved clinical outcome as compared to a treatment with rituximab (in particular
in combination with a chemotherapy, more particular in combination with a CHOP
chemotherapy) is reached. Said method comprising (the step of) determining {e.g. by
using a (tumor) sample of a patient) whether a patient is a patient defined herein.
Said method (further) comprising (the step of) diagnosing said form of DLBCL if the

patient is a patient defined herein.

The present invention also relates to the medical intervention/treatment of the patient
defined herein by obinutuzumab, or by a functional equivalent thereof. In principle,
the term “obinutuzumab” as used herein also embraces its functional equivalents

(see below for further explanations/definitions).

In one aspect, the present invention relates to obinutuzumab for use in the treatment
of DLBCL in a patient defined herein.

In the context of this use, it is, for example, envisaged that (i) it has been determined
(e.g. by using a (tumor) sample of a patient) whether a patient to be treated is a
patient defined herein, (ii) a patient to be treated has been identified according to the
method for identifying of the invention, or (iii) a form of DLBCL has been diagnosed in
a patient to be treated according to the method for diagnosing of the invention.

In ancther aspect, the present invention relates to obinutuzumab for use in the
treatment of DLBCL in a patient defined herein, wherein it is, for example, envisaged
that said treatment comprises the step of (i) determining (e.g. by using a (tumor)
sample of a patient) whether a (DLBCL) patient to be treated is a patient as defined
herein, (i} identifying a DLBCL patient according to the method for identifying of the
invention, or (jii) diagnosing in the patient a form of DLBCL according to the method
for diagnosing of the invention.

in the context of the (step of) determining/identifying/diagnosing, a sample of a
(DLBCL) patient, for example a tumor sample of a (DLBCL) patient, may be
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employed. The determination may be in a sample of a (DLBCL) patient, for example
in a tumor sample of a (DLBCL) patient. A non-limiting example of a particular
sample to be employed in accordance with the invention is a sample of a tumor
tissue/tumor biopsy, more particular a formalin-fixed, paraffin-embedded fumor
tissueftumor biopsy. Such a sample can, for example, be prepared as described in
Scott (2014 and 2015 loc. cit.). Other suitable samples are described herein

elsewhere.

In another aspect, the present invention relates to a method for treating DLBCL in a
patient in need thereof, wherein said patient is a patient defined herein. The method
may comprise the steps of obtaining a sample of a patient for whom DLBCL therapy
is contemplated and/or testing the/a sample of a patient to determine whether said
patient is a patient defined herein. It is envisaged that the method for treating of the
invention comprises the step of administering a pharmaceutically effective amount of
obinutuzumab to the patient to be treated. In the context of these steps, in particular
the step of testing, a (tumor) sample of a (DLBCL) patient may be employed. The
testing may be in a {tumor) sample of a (DLBCL) patient. What is said herein above
and elsewhere with respect to a “sample” o be employed also applies here, mutatis
mutandis.

in the context of these steps, in particular in the context of the step of testing (or
instead of that step) also a method for identifying or diagnosing according fo the

invention may be employed.

In another aspect, the present invention relates to the use of obinutuzumab for the
preparation of a pharmaceutical composition for the treatment of DLBCL in a patient
defined herein. Said treatment may  comprise the step  of
determining/identifying/diagnosing in accordance with the invention whether a
(DLBCL) patient to be treated is a patient as defined herein. In the context of the step
of determining/identifying/diagnosing, a sample of a (DLBCL) patient, for example a
tumor sample of a (DLBCL) patient, may be employed. The determination may be in
a sample of a (DLBCL) patient, for example in a tumor sample of a (DLBCL) patient.
What is said herein elsewhere with respect to a “sample” to be employed applies
here, mutatis mutandis. Likewise, what has been said above with respect to the use

and treatment applies here, mutatis mutandis.
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The patient to be treated in accordance with the invention (“patient defined herein™) is
a patient, in particular a patient with/suffering from DLBCL, that responses to a
treatment with obinutuzumab (in particular in combination with a chemotherapy, more
particular in combination with a CHOP chemotherapy) by reaching an improved
clinical outcome as compared to a treatment with rituximab (in particular in
combination with a chemotherapy, more particular in combination with a CHOP

chemotherapy).

In one aspect/embodiment of the invention (aspect/embodiment A), the patient
defined herein (which is to be treated with obinutuzumab) is a prediclive biomarker-

defined patient.

A biomarker is “predictive” in accordance with the invention if it can be used to
identify a patient defined herein {(optionally in combination with one or more other
(predictive) biomarkers), i.e. a patient that responses to the treatment with
obinutuzumab (in particular in combination with a chemotherapy, more particular in
combination with a CHOP chemotherapy) more advantageously than to the treatment
with rituximab (in particular in combination with a chemotherapy, more particular in
combination with a CHOP chemotherapy). More particular, a biomarker is predictive
if the treatment effect (i.e. G treatment as compared to R treatment) differs between
the biomarker-defined (subgroups of) patients. It is preferred in this context, that the
predictive biomarker(s) is (are) the biomarker(s) as defined herein elsewhere.
Particular examples of predictive biomarkers to be assessed in the context of the
invention are CD58 (e.g. (a) genetic mutation(s) therein and/or low expression
thereof), BCL2 (e.g. translocations and/or high expression thereof) and one or more
(preferably all) of the genes TNFRSF13B, LIMD1, IRF4, CREB3L2, PIM2, CYB5R2,
RAB7L1, and CCDC50; and MME, SERPINA9, ASB13, MAML3, ITPKB, MYBL1, and
S1PR2 (e.g. the weighted expression thereof resulting in an LPS substantially below
~ 1900). In this context, reference is also made to what is disclosed herein below, in

particular in the context of the aspects/fembodiments B to G, infra.
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In one aspect/embodiment of the invention (aspect/embodiment B), the patient
defined herein (which is to be treated with obinutuzumab) is a patient with/suffering
from molecular follicular lymphoma (FL)-like germinal-center B-cell (GCB) DLBCL.

“Molecular” in this context means that, on molecular level, the patients resemble FL
patients (cf. Morin loc. cit.). It is, however, envisaged that, on clinical level/clinically,
the patients do not resemble FL patients.

In accordance with the invention, the molecular FL-like GCB DLBCL according to this
aspect/embodiment is preferably characterized as strong-GCB DLBCL in accordance
with the invention and/or as DLBCL in patients with BCL2 translocations and/or high
BCLZ expression (see aspects/fembodiments D and E, infra).

A patient suffering from molecular FL-like GCB DLBCL in accordance with the
invention may also be characterized as a patient with one or (preferably} more
mutation(s) in one or (preferably) more of the genes selected from the group
consisting of BCL2, BCL8, CD70, CDKN2A, CREBBP, EP300, IGH , MEF2B, MYC,
MYD88, PCLO, TNFAIP3 and TNFRSF14. Although less preferred, a patient
suffering from molecular FL-like GCB DLBCL in accordance with the invention may
also be characterized as a patient with one or {preferably) more mutation(s) in one or
(preferably) more of the genes selected from the group consisting of BCL2,
CREBBP, EP300, EZH2, MEF2B, PCLO, and TNFRSF14, with one or (preferably)
more mutation(s) in one or {preferably) more of the genes selected from the group
consisting of CREBBP, EP300, EZH2, MEF2B and TNFRSF14, or with one or
(preferably) more mutation(s) in one or (preferably} more of the genes selected from
the group consisting of EZH2, MEF2B and TNFRSF14.

One particular, however non-limiting, example of an applicable mutation in this
respect is a BCL2mutation, in particular a BCL2 translocation (see below for details).

The mutation{s) can, for example, be identified by relying on the appended
examples. The Foundation Medicine next-generation sequencing assay,
FoundationOne® Heme, can, for example, be used in this respect (according to the
manual of the distributor).
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In one aspect/embodiment of the invention (aspect/embodiment C), the patient
defined herein (which is to be treated with obinutuzumab) is a patient with one or
more genetic mutation(s) in CD58 and/or with low expression of CD58.

CD58 (see also Challa-Malladi loc. cit.) is known to be involved in immune
recognition of tumor cells and is expressed on tumor cells. CD58 binds to CD2 on
effector CTLs and NK cells (thereby providing activating signals of immune effector
cells). Presence of genetic aberrations in CD58 is associated with lost or aberrant
CD58 surface expression (e.g. detectable by immunohistochemistry, IHC). 67% of
DLBCL cases show aberrant CD58 protein expression; with same proportion in GCB
and ABC COQ subgroups.

Nucleotide sequences encoding CD58 and amino acid sequences of CD58, in
particular Homo sapiens (human) CD58, are well known in the art. They can, for
example, be downloaded by following the Uniform Resource Locator (URL)
| https://www.ncbi.nim.nih.gov/search/?term=Homo+sapiens+CD58&utm_expid=.fAeH
yO5JTBGxnObh2WIrCA.0&utm referrer=https%3A%2F %2Fwww.ncbi.nim.nih.qov%
2Fsearch%2F %3Fterm%3DHomo%2Bsapiens%2BCD58. Nucleotide sequences
 encoding CD58, in particular Homo sapiens {human) CD58, are, for example,
available via NCBI accession NOs: XM_017002869.2 (variant X1); NR_026665.1
(variant 3); NM_001779.2 (variant 1); NM_001144822.1 (variant 2). Amino acid
sequences of CD58, in particular Homo sapiens (human) CD58, are, for example,
available via NCBI accession NOs: XP_016858358.1 (isoform X1); NP_001138294.1
(isoform 2); NP_001770.1 (isoform 1). An example of a nucleotide sequence

encoding Homo sapiens (human) CD58 is depicted in SEQ ID NO:11. An example of
an amino acid sequence of Homo sapiens (human) CD58 is depicted in SEQ ID
NO:12.

In principle, “expression” in the context of the invention is envisaged to mean both,
gene expression, i.e. appearance of (primary) mRNA (transcription level), and protein

expression, i.e. appearance of protein (translation level).

The appearance of (primary) mRNA can, for example, be measured/detected by in
situ hybridization (ISH) techniques, for example by fluorescence ISH (FISH).
Respective means and methods are known in the art and are, for example, described

11
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in Zhang (Chin. J. Cancer. Res. 23(2), 2011, 160-4; see also
https://iwww.nchi.nim.nih.govipmc/articles/PMC3587538/).
Gene expression/appearance of (primary) mRNA, in particular CD58 gene

expression/appearance of (primary) CD58 mRNA, can also be evaluated by using
TruSeq® RNA sequencing (according to the manual of the distributor (llumina®,
inc.)).

The appearance of protein can, for example, be measured/detected by IHC.
Respective means and methods are known in the art and are, for example, described
in Punnoose (loc cit.; see also hitp://www.bloodjournal.org/content/126/23/3971).

Protein expression/appearance of protein, in particular CD58 Protein expression, can

also be measured/detected as described in Challa-Malladi loc. cit.

In general, means and methods for assessing CD58 expression and CD58 mutations
are known in the art (see, for example, Challa-Malladi loc. cit.). Moreover, the skilled
person can readily assess whether a given CD58 expression is “low” in accordance
with the invention or whether there are (is) (a) CD58 mutation(s) in accordance with
the invention. Furthermore, the skilled person can readily choose a suitable control in
comparison to which a given CD58 expression is considered “lower” in accordance
with the invention or in comparison to which it is considered that there are (is) (a)
CD58 mutation(s) in accordance with the invention. In this context, the skilled person

can, for example, also rely on Challa-Malladi (loc. cit.).

In the context of the invention, “low expression of CD58" means that CD58 is
expressed at a substantially lower level, in particular as compared to a suitable
control. In general, a “low expression of CD58” in accordance with the invention
means that the CD58 expression is as low (e.g. + 10% or less, + 7.5% or less, + 5%
or less, + 3% or less, + 2% or less, + 1% or less, or even + 0%) as the CD58
expression in a responder in accordance with the invention (i.e. a patient which
responds to a treatment with obinutuzumab (in particular in combination with a
chemotherapy, more particular in combination with a CHOP chemotherapy) by
reaching an improved clinical outcome as compared to a treatment with rituximab (in
particular in combination with a chemotherapy, more particular in combination with a
CHOP chemotherapy); “patient defined herein”) and/or lower than the expression of
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CD58 in a non-responder in accordance with the invention (i.e. a patient which
responds to a treatment with obinutuzumab (in particular in combination with a
chemotherapy, more particular in combination with a CHOP chemotherapy) by not
reaching an improved clinical outcome as compared to the treatment with rituximab
{(in particular in combination with a chemotherapy, more particular in combination with
a CHOP chemotherapy); non-"patient defined herein”). The skilled is readily able fo
assess when CD58 expression is “low” in this respect and to apply a suitable control.
For example a control in this respect may be a common DLBCL population, more
particular DLBCL patients which are not classified as pertaining to the subgroup of
patients classified in accordance with the invention (non-"patient defined herein”).
“Low expression of CD58” may be a CD58 expression lower than the median CD58
expression among a control group, e.g. among such above-mentioned control
groups. For example, a “low expression of CD58” and a “lower level” of CD58
expression, respectively, in accordance with the invention may be a CD58
expression which is lower than the median CD58 expression among the observed
GOYA patients.

As a unit of CD58 (gene) expression, the unit log2(nRPKM), which is the normalized
Reads Per Kilobase Million, may be used. Median CD58 expression using this unit
among the GOYA patients is around 5.3. Accordingly, a “low expression of CD58"
and a “lower level” of CD58 expression, respectively, in accordance with the
invention may be a CD58 expression which is lower than the CD58 expression in a
control (group of) patient(s) {(see above} corresponding to the unit log2(nRPKM) 5.3
(median CD58 expression in the control (group of) patieni(s)). In other words, the
CD58 expression in a patient to be treated in accordance with the invention may be
substantially lower than the CD58 expression in a control (group of) patient(s}
corresponding to the unit log2(nRPKM) of 5.3. That is, the CD58 expression in a
patient to be treated in accordance with the invention may be a CD58 expression that
corresponds to a unit log2(nRPKM) £5.2,<5.1,<5.0,<45,<4.0,£3.5,£3.0,<25

or< 2.0.

As mentioned above, CD58 is expressed on tumor cells and on the surface of B-
cells. Accordingly, in one particular aspect, “low expression of CD58" and a “lower
level” of CD58 expression, respectively, in accordance with the invention means that
CD58 is expressed on tumor cells and/or B-cells at a level which is substantially
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lower than the CD58 expression on common DLBCL tumor cells andfor common
DLBCL B-celis. “common DLBCL” in this context, for example, means that the tumor
cells and B-cells, respectively, are derived from a non-responder in accordance with
the invention, preferably from DLBCL tumor cells and DLBCL B-cells, respectively,
derived from a DLBCL patient which is not classified as a patient defined herein.

For example, a “low expression of CD58" and a (substantially) “lower level” of CD58
expression, respectively, in accordance with the invention means that CD58 is
expressed at a level which is at least 10% lower, at least 20% lower, at least 30%
lower, at least 40% lower, at least 50% lower, at least 75% lower, or at least 100%
lower, in particular as compared to the CD58 expression in a suitable control (e.g.
common DLBCL patient/population; non-“patient defined herein”). This applies to

both, gene expression and protein expression.

Mutations, in particular CD58 mutations can, for example, be identified by using the
FoundationOne® Heme (FOH) panel (see, for example, He, Blood 127(24), 2017,
3004-14; see also the appended examples).

Examples of genetic mutations in CD58 which may be present (and detected) in a
patient defined herein are short-variant mutations and/or copy-number variants.

The skilled person is readily able to choose an appropriate sample to be used when
assessing/detecting CD58 expression or (a) CD58 mutation(s) in accordance with the
invention {either as the test sample or as the control sample).

A particular example of a sample to be employed in the context of the invention
(either as the test sample or as the control sample) for assessing/detecting whether
there is a low CD58 expression is a sample (e.g. biopsy) of a (CD58-expressing)
tumor and/or a sample (e.g. biopsy) which contains (CD58-expressing) B-cells.

A particular example of a sample to be employed in the context of the invention

(either as the test sample or as the control sample) for assessing/detecting whether
there are (is) (a) CD58 mutation(s) is a DNA sample.
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In one aspect/fembodiment of the invention (aspect/embodiment D), the patient
defined herein (which is to be treated with obinutuzumab) is a patient with/suffering
from strong-GCB DLBCL.

In accordance with the invention, a patient with/suffering from strong-GCB DLBCL
can be identified by determining the (weighted) expression of (a set of genes
comprising) one or more (preferably all) of the genes TNFRSF13B, LIMD1, IRFA4,
CREB3L2, PiM2, CYB5R2, RAB7L1, and CCDCSE0O (genes overexpressed in ABC
DLBCL); and MME, SERPINA9, ASB13, MAML3, ITPKB, MYBL1, and S1PR2
(genes overexpressed in GCB DLBCL).

More particular, a patient with/suffering from strong-GCB DLBCL may be defined as
a patient having a tumor with a certain (weighted) expression of (a set of genes
comprising) one or more, preferably all, of the genes TNFRSF13B, LIMD1, IRF4,
CREB3L2, PIM2, CYB5R2, RAB7L1, and CCDC50; and MME, SERPINAY, ASB13,
MAML3, ITPKB, MYBL1, and S1PR2; and, optionally, one or more, preferably all, of
the genes R3HDM1, WDRS5S5, ISY1, UBXN4, and TRIM56 (housekeeping genes).

It is particularly envisaged in the context of this aspect/embodiment of the invention

that the weighted gene expression is assessed.

In particular, when the Linear Predictor Score (LPS) resulting from the weighted
expression of a set of genes disciosed herein is below a certain cutoff, i.e.
substantially below the LPS cutoff usually allocated to GCB DLBCL (~ <1900}, the
GCB DLBCL is regarded as “strong-GCB DLBCL”. Likewise, when the weighted
expression of a set of genes disclosed herein corresponds to the weighted
expression of a set of genes disclosed herein from which an LPS below a certain
cutoff results, i.e. an LPS substantially below the LPS cutoff usually allocated to GCB
DLBCL (~ <1900), the GCB DLBCL is regarded as “strong-GCB DLBCL". In
accordance with the invention, examples of particular cutoffs, i.e. resulting LPS, that
can be applied, i.e. that define “strong-GCB DLBCL”, are cutoffs (about) < 1200,
(about} < 1141, (about) £ 1100, (about) < 756, (about) < 750, (about) < 749, (about) <
745, (about) < 725 or (about) < 699. Preferred cutoffs are (about) < 750, (about) <
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749 and (about) < 725. Particularly preferred cutoffs are {about) £ 750 and (about) <
725,

The set of genes to be employed in accordance with the invention, i.e. in accordance
with the determination/identification/diagnosing of strong-GCB DLBCL, may further
comprises one or meore housekeeping genes, for example one or more (preferably
all) of the housekeeping genes R3HDM1, WDR55, ISY1, UBXN4, and TRIM56.

The expression of the one or more of the other genes to be employed may be
normalized to the expression of one or more housekeeping gene(s), e.g.
housekeeping gene(s) as defined herein. The skilled person is readily able to
normalize the expression of the one or more of these other genes (and of one or
more other gene(s) that may be comprised in the set of genes to be employed in
accordance with the invention) on the basis of one or more housekeeping genes, for
example on the basis of the one or more housekeeping genes mentioned above. For
example, at least 1, 2, 3, 4 or 5 (of these) housekeeping genes may be employed in
this respect. For respective guidance, the skilled person can rely on, for example,
Scott (2014 and 2015 loc. cit.).

In principle, also a set of genes comprising only a subset of the above-mentioned
sets of genes may be employed in accordance with the invention. For example, such
a subset may comprise at least 1, 2, 3, 4, 5,6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17,
18 or 19 of the above-mentioned entire set of genes. However, the more of these
genes are assessed, the more it is preferred.

Examples of such subsets of genes that may be employed in accordance with the
invention are subsets of genes that comprise at least 1, 2, 3, 4, 5, 6 or 7 of the genes
TNFRSF13B, LIMD1, IRF4, CREB3L2, PiM2, CYB5R2, RAB7L1, and CCDC50), at
least 1, 2, 3, 4, 5 or 6 of the genes MME, SERPINAS, ASB13, MAML3, ITPKB,
MYBL1, and STPR2, or at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, or 14 of the
genes of these two subsets of genes. In principle, the higher numbers of genes are

preferred.

It is also envisaged in the context of the invention that not only the particular sets of
genes or subsets of genes as mentioned herein can be assessed in accordance with
the invention; but also (sub)sets of genes which comprise one or more further genes

16



WO 2019/030260 PCT/EP2018/071462

(e.g. 2 or more, 3 or more, 4 or more, 5 or more, 6 or more, 7 or more, 8 or more, 9
or more, 10 or more, 20 or more, 30 or more, 40 or more, 50 or more, 80 or more, 70
or more, 80 or more, 80 or more, 100 or more, 150 or more, 170 or more, or 18C or
more further genes). This/these further gene(s) may, for example, be one or more of
the (about 180) genes known to separate/distinguish GCB and ABC (and
unclassified) DLBCL on the basis of their (wheighted) expression (see, in particular,
Lenz (N. Engl. J. Med. 358 (2), 2008, 2313-23) and also Geiss (Nature Biotechnology
26 (3), 2008, 317-25)).

For example, a set of genes to be assessed in accordance with the invention, may
comprise (at least 1, 2, 3,4, 5,6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18 or 19 of)
the genes of any of the particular sets of genes or subsets of genes mentiocned above
and one or more further genes (e.g. 2 or more, 3 or more, 4 or more, 5 or more, 6 or
more, 7 or more, 8 or more, 9 or more, 10 or more, 20 or more, 30 or more, 40 or
more, 50 or more, 60 or more, 70 or more, 80 or more, 90 or more, 100 or more, 150
or more, 170 or more, or 180 or more further genes), for example, of the (about 180)
genes known to separate/distinguish GCB and ABC (and unclassified) DLBCL on the
basis of their (wheighted) expression (cf. Lenz and Geiss, loc. cit.}.

For example, one (or more) other gene(s) may be added to one of the above-
described sets or subsets of genes, e.g. to one of the panels of 20, 15, 8 or 7 genes
mentioned above, or one (or more) of the genes of one of the above-described sets
or subsets of genes, e.g. of the panels of 20, 15, 8 or 7 genes mentioned above, may

be replaced by one (or more) other gene(s).

A non-limiting, but preferred, example of another gene to be employed in accordance
with aspect/embodiment D is the BLCZ2 gene.

An example of the means and methods which can be used to determine the
expression, in particular weighted expression, of the above-mentioned genes in
accordance with the invention is provided by NanoString (NanoString Technologies,
Inc., Seattle, WA, USA; see also Lenz (loc. cit.) and Geiss (loc. cit.)). A non-limiting
particular example by which the (weighted) expression of the above-mentioned
genes can be determined is the NanoString Research Use Only LST assay. Another
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example is the TruSeg® RNA tool (llumina®, Inc.). Further examples are described
in Wright (PNAS 100 (17), 2003, 9991-6). Also described in Wright (loc. cit.) is the
general applicability of any suitable panel for (weighted) gene expression analyses.

In accordance with the mentioned examples of means and methods which can be
used to determine the (weighted) expression, a patient with/suffering from strong-
GCB DLBCL may also be defined as a patient having a tumor with a (wheighted)
gene expression resulting in an LPS below the LPS usually allocated to GCB DLBCL
(~ <1900; see above for examples of respective cutoffs), wherein the LPS is derived
from a NanoString LST, e.g. from the NanoString Research Use Only LST
(NanoString Technologies, Inc., Seattle, WA, USA), as the (weighted) gene
expression of the genes in the Nanostring panel (or a tumor with a (weighted) gene
expression which corresponds fo such a (wheighted) gene exprassion). For example,

the particular genes mentioned above may be in the Nanostring panel.

A patient with/suffering from strong-GCB DLBCL may alsc be defined as a patient
having a tumor with a (wheighted} gene expression with/resulting in an LPS below
the LPS usually allocated to GCB DLBCL {~ <1900; see above for examples of
respective cutoffs), wherein the LPS resuits from a COO classification by (weighted)
gene-expression profiling (for example by using a NanoString LST as described
herein) (or a tumor with a (weighted) gene expression which corresponds to such a

(weighted) gene expression).

In principle, COO classification (e.g. into strong-, unclassified- and weak-GCB
DCBCL), can be based on gene-expression profiling, in particular weighted gene-
expression profiling, (e.g. using a NanoString LST (like, for example, the NanoString
Research Use Only LST) (NanoString Technologies, Inc., Seattle, WA, USA).

In principle, the meaning of “LPS” is known in the art and is accordingly understood
by the skilled person in the context of the invention. In particular, the LPS in
accordance with the invention is a continuous variable (weighted average for gene
expression; e.g. of the genes mentioned herein, which may be in a Nanostring LST).

In the sum of the patients assessed in GOYA, the LPS has a range from -1138 to
4504. Normally, as mentioned above, the LPS is used to classify patients into COO
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subgroups GCB DLBCL, ABC DLBCL, and unclassified DLBCL (see above and Scott
2014 and 2015 loc. cit.). Default COO algorithm uses a bayesian approach with
GCB/ABC classification based on 280% cutoff on likelihood of being GCB or ABC

(unclassified works as a buffer).

More particular, the LPS in accordance with the invention is envisaged to be the
weighted sum of the expression of the genes to be employed in the gene expression
profiling (e.g. the above mentioned genes comprised in the mentioned (sub-)sets of
genes). The weighted sum of gene expression can be calculated according to the

following formula (Formula l):

LPS(X) = Ejﬂ,ij,

wherein X stands for each sample, X; is the gene expression for gene j and g; is the

coefficient for gene j. (see also Wright loc. cit.; in particular, the sections “Gene
Expression Data” and “Formulation of the DLBCL Subgroup Predictor”; incorporated

herein by reference)

In general, the person skilled in the art is able to determine the expression of genes,
in particular the weighted expression of genes, in accordance with the teaching of the
invention. Respective means and methods are known in the art and are, for example,
described in Wright (loc. cit.), in particular, in the sections “Gene Expression Data”
and “Formulation of the DLBCL Subgroup Predictor’; incorporated herein by
reference. Wright {loc. cit.), for example, also outlines how the weighted gene
expression algorithm can be used and how it can be transferred across gene
expression platforms, like the NanoString LST and others. Comparable guidance is
also provided in Lenz (loc. cit.).

Iin the context of the strong-GCB DLBCL classification in accordance with the
invention and, in particular as described above, the following may further be
considered:

Multivariate Cox regression and(/or) elastic net penalized regression (alpha=0.5) may
be used to evaluate biomarker treatment effects. Simulations to identify the optimal
cutoff, for example on the basis of the NanoString LST and the respective LPS, for
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treatment effect may be performed using cross validation and({/or) bootstrapping.
Multiple testing adjustment may be done by estimating false-discovery rates (FDRs),
for example using the Benjamini-Hochberg procedure (e.g. significance <5% FDR).
Pathway enrichment analysis may be performed by gene-set enrichment, e.g. by
using gene sets defined by MSigDB hallmarks and(/or) a curated FL somatic
mutation hallmark gene set.

In particular an LPS cutoff (e.g. as described herein elsewhere) may be determined
in (a) simulation analyses (analysis), preferably in (a) multivariate simulation
analyses (analysis).

The robustness of an LPS cutoff (e.g. as described herein elsewhere) may be shown
by bootstrap simulations.

Moreover, instead of using the specific weighted algorithm of LPS, e.g. from the
NanoString LST, the 1st principal component from a principal component analysis of
the results, for example, of another expression analysis panel (e.g. the TruSeq®
RNA tfool (lllumina®, Inc.)) may be applied, evaluating, for example the above-
mentioned genes (e.g. one or more of the ~180 genes known to separate GCB and
ABC) by gene expression. It was also shown in accordance with the invention that
there is a very high correlation between the (NanoString LST-derived) LPS and the

1st principal component.

In one aspect/embodiment of the invention (aspect/embodiment E), the patient
defined herein (which is fo be treated with obinutuzumab) is a patient with BCL2
translocations and/or high BCL2 expression. Preferably, a BCL2 translocated patient
with high BCL2 expression is envisaged in the context of this aspect/embodiment.

BCL2 (see also Zhang loc. cit;; Punncose loc. cit.; Igbal, Clin Cancer Res 17(24),
2011, 7785 — 95; Igbal, JCO 24(6), 2008, 961 - 8; Hu, Blood 121(20), 2013, 4021 ~
31; Johnson, JCO 30(28), 2012, 3452 - 67; Green, JCO 30(28), 2012, 3460 - 67) is
commonly known to be an anti-apoptotic protein whose overexpression opposes
mitochondrial apoptotic pathways. BCL2 is known to be expressed in tumors of
DLBCL patients.

Nucleotide sequences encoding BCL2 and amino acid sequences of BCLZ, in
particular Homo sapiens (human) BCL2, are well known in the art. They can, for
example, be downloaded by following the Uniform Resource Locator (URL)
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https:/Awww.ncbi.nim.nih.gov/search/Zterm=Homo+sapiens+BCL28&utm expid=.fAeH
yO5JTBGxnObh2WIrCA 0&utm referrer=httips%3A%2F %2Fwww.nebi.nim.nih.gov%
2Fsearch%2F %3Fterm%3DHomo%2Bsapiens%2BBCL2.  Nucleotide sequences
encoding BCL2, in particular Homo sapiens (human) BCL2, are, for example,
available via NCBI accession NOs: XM_017025817.2 {variant X3); XM_011526135.3
(variant X2); XR_935248.3 {variant X1); NM_000657.2 (variant beta); NM_000633.2
(variant alpha). Amino acid sequences of BCL2, in particular Homo sapiens {(human)
BCL2, are, for example, available via NCBIl accession NOs: XP_016881406.1
(isoform X2); XP_011524437.1 (isoform X1); NP_000648.2 (isoform beta);
NP_000624.2 (isoform alpha). An example of a nucleotide sequence encoding Homo

sapiens (human) BCL2 is depicted in SEQ ID NO:13. An example of an amino acid
sequence of Homo sapiens {human} BCL2 is depicted in SEQ ID NO:14.

Was has been generally said herein above with respect to “expression®, the
measurement/detection of {primary) mRNA and the measurement/detection of

protein applies here, mutatis mutandis.

In general, means and methods for measuring/detecting BCL2 expression and BCL2
translocations are known in the art and are, for example, described in Zhang (loc.
cit.) and Puunoose (loc. cit.). Moreover, the skilled person can readily assess
whether a given BCL2 expression is ,high“ in accordance with the invention or
whether there are (is) (a) BCL2 translocation(s) in accordance with the invention.
Furthermore, the skilled person can readily choose a suitable control in comparison
to which a given BCL2 expression is considered “higher” in accordance with the
invention or incomparison to which it is considered that there are (is) (a) BCL2
translocation(s) in accordance with the invention. In this context, the skilled person
can, for example, also rely on Zhang (loc. cit.) and Puunoose (loc. cit.).

BCL2 expression can, for example, be assessed by a Ventana
immunohistochemistry (IHC) assay, for example by the Ventana investigational-use
IHC assay (BCL2 antibody clone 124) (by attending to the manucal of the supplier).
For example, high BCL2 expression can be defined in this context as moderate or

strong staining in 250% tumor cells (see below for further details).
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BCL2 protein expression/appearance of BCL2 protein can also be
measured/detected as described in Punnoose (loc. cit.), lgbal {2011 and 2006 loc.
cit), Hu {loc. cit.), Johnson (loc. cit), Green (loc. cit.).

Gene expression/appearance of (primary) mRNA, in particular BCL2 gene
expression/appearance of (primary) BCL2 mRNA can, for example, be evaluated as
described in Zhang (loc. cit.) or by using TruSeg® RNA sequencing ((lllumina®, Inc.)
according to the manual of the distributor).

In the context of the invention, “high expression of BCL2" means that BCL2 is
expressed at a substantially higher level, in particular as compared to a suitable
control. In general, a “high expression of BCL2" in accordance with the invention
means that the BCL2 expression is as high {(e.g. + 10% or less, + 7.5% or less, + 5%
or less, + 3% or less, + 2% or less, + 1% or less or even + 0%) as the BCL2
expression in a responder in accordance with the invention (i.e. a patient which
responds to a treatment with obinutuzumab (in particular in combination with a
chemotherapy, more particular in combination with a CHOP chemotherapy) by
reaching an improved clinical outcome as compared to a treatment with rituximab (in
particular in combination with a chemotherapy, more particular in combination with a
CHOP chemotherapy); “patient defined herein”) and/or higher than the expression of
BCL2 in a non-responder in accordance with the invention (i.e. a patient which
responds to a treatment with obinutuzumab (in particular in combination with a
chemotherapy, more particular in combination with a CHOP chemotherapy) by not
reaching an improved clinical outcome as compared to the treatment with rituximab
(in particular in combination with a chemotherapy, more particular in combination with
a CHOP chemotherapy); non-"patient defined herein®}. The skilled is readily able to
assess when BCL2 expression is "high” in this respect and to apply a suitable
control. For example, a control in this respect may be a common DLBCL population,
more particular DLBCL patients which are not classified as pertaining to the
subgroup of patients classified in accordance with the invention (non-"patient defined
herein”). “High expression of BCL2" may be a BCLZ2 expression higher than the
median BCL2 expression among a conirol group, e.g. among such above-mentioned
control groups. For example, a "high expression of BCL2” and a "higher level” of
BCL2 expression, respectively, in accordance with the invention may be a BCL2
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expression which is higher than the median BCL2 expression among the patientis
assessed in GOYA.

An example of a control, on the basis of which it can be considered in the context of
the invention whether BCL2 expression is “high”, is normal, i.e. non-tumor, tissue,
more particular normal, i.e. non-tumor, lymphatic tissue. The tissue may be from a
DLBCL patient. For example, it may be from the DLBCL patient to be treated.

However, in principle, the tissue may also be of a normal/healthy subject.

A preferred example of a control, on the basis of which it can be considered in the
context of the invention whether BCL2 expression is “high”, is tumor tissue, more
particular lymphatic tumor tissue form a non-responder in accordance with the
invention (non-“patient defined herein®). It is preferred that the tissue is from a non-
responding DLBCL patient (non-"patient defined herein” which is a DLBCL patient).

BCLZ2 expression is considered “high” if, for example, 230%, 240%, 250% or 260% of
the tumor cells express BCL2 (for example show BCL2 staining in an IHC assay), in
particular show moderate to strong BCLZ expression (for example show moderate to
strong BCL2 staining in an IHC assay).

It is preferred in the context of the invention that BCL2 expression, in particular “high”
BCLZ expression, incorporates both, the percentage of tumor cells which express
BCL2 and the intensity of BCL2 expression in thess cells.

When assessing whether a given BCL2 expression is “high” in accordance with the
invention, the skilled person can also rely on Igbal (2011 and 20086 loc. cit), Hu (loc.
cit.}, Johnson (loc. cit.) and Green (loc. cit).

More general, a “high expression of BCL2" and a (substantially) “higher level” of
BCL2 expression, respectively, in accordance with the invention means that BCL2 is
expressed at a level which is at least 10% higher, at least 20% higher, at least 30%
higher, at least 40% higher, at least 50% higher, at least 75% higher, or at least
100% higher, in particular as compared to the BCL2 expression in a suitable control
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{e.g. common DLBCL patient/population; non-“patient defined herein™}. This applies

to both, gene expression and protein expression.

The meaning of “(a) BCL2 translocation(s)” is well known in the art. Typically, a
“BCL2 translocation” is a gene fusion between BCL2 and IgH (involving chromosoms
14 and 18). BCL2 translocation(s) are, for example, described in Zhang (loc. cit.)
BCL2 translocations can, for example, be assessed/detected by using the BCL2 Dual
Color Break Apart technology (Vysis, Abbott Molecular), in particular by using Vysis
LSI Dual Color Break Apart FISH Probes, (e.g. with a (FISH) cutoff at 5% (typically
used) or 50%); by attending to the manual of the supplier.

BCL2 translocations can also be assessed/detcted with the Foundation Medicine
next-generation seguencing assay, FoundationOne® Heme (by attending to the
manucal of the supplier; see also He loc. cit.).

Means and methods for assessing/detecting BCL2 translocations are known in the

art and are, for example, described in Zhang loc. cit.) and He (loc. cit.).

The skilled person is readily able to choose an appropriate sample to be used when
assessing/detecting (a) BCL2 translocation (s) or BCL2 expression in accordance
with the invention (either as the test sample or as the control sample).

A particular example of a sample to be employed in the context of the invention
(either as the test sample or as the control sample) for assessing/detecting whether
there is a high BCLZ expression is a sample (e.g. biopsy) of a (BCL2-expressing)

tumor.

A particular example of a sample to be employed in the context of the invention
(either as the test sampleor as the control sample) for assessing/detecting whether
there are (is) BCL2 translocation(s) is a DNA sample.

In one aspect/embodiment of the invention (aspect'embodiment F), the patient
defined herein {(which is to be freated with obinutuzumab) is defined by a
combination/an intersection of any 2, any 3, any 4 or any 5 of the patient definitions
referred to in aspects/embodiments A, B, C, D and E supra. That is, the patient may
be defined by a combination/an intersection of the patient definitions referred to in
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aspects/embodiments Aand B;Aand C; Aand D;Aand E; Band C; Band D, B and
E;CandD;CandE;A BandC: A Cand D; A, DandE; A, Band D; A, B and E; A,
CandE;B,CandD;B,Cand E;:B,DandE; C,Dand E; A, B, Cand D; A, C, D and
E; B, C, Dand E; and A, B, D and E. Preferred are combinations/intersections which
comprise the definitions according to aspects/fembodiments D and E.

In one aspect/fembodiment of the invention (aspect/embodiment G), the patient
defined herein (which is to be treated with obinutuzumab) is defined by a
combination/an intersection of the patient definitions referred to in
aspects/embodiments D and E (or A, D and E), supra. That is, the patient defined
herein in accordance with this aspect/embodiment is a patient (i} with/suffering from
strong-GCB DLBCL,; and (ii) with BCL2 translocaticns and/or high BCL2 expression.
This combination/intersection of patient definitions defines a preferred patient defined

herein.

In general, as used in the context of the present invention, a non-limiting example of
a “control” is preferably a “non-responder” control, for example a sample/cellftissue
obtained from one or more patients that do not suffer from the particular DLBCL as
defined herein (non-“patient defined herein”) and that are known to be not
advantageously responsive to obinutuzumab (in particular in combination with a
chemotherapy, more particular in combination with a CHOP chemotherapy) as
compared fo rituximab (in particular in combination with a chemotherapy, more
particular in combination with a CHOP chemotherapy) in accordance with the
invention. Another example for a “non-responder” control is a cell
line/sample/celitissue that shows no improved response to obinutuzumab (in
particular in combination with a chemotherapy, more particular in combination with a
CHOP chemotherapy) as compared to rituximab (in particular in combination with a
chemotherapy, more particular in combination with a CHOP chemotherapy) in an ex-
vivo test. Another non-limiting example of a “control” is an “internal standard”, for
example purified or synthetically produced proteins, peptides, DNA and/or RNA, or a
mixture thereof, where the amount of each protein/peptide/DNA/RNA is gauged by
using the “non-responder” control described herein.
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In principle, the patient to be treated in the context of the invention is envisaged to be
a DLBCL patient. In other words, the patient is a patient with/suffering from DLBCL,
Accordingly, it is particularly envisaged that also the patient defined with respect to
any of the aspects/embodiments A, B, C, D, E, F, G, supra, is a DLBCL patient and a
patient with/suffering from DLBCL, respectively. However, it is not necessarily
required that a given patient is diagnosed as being a DLBCL patient, for example
prior to (or after} the determination/identification/diagnosis of being a patient as
defined herein, in particular as defined in one (or more) of the aspects/fembodiments
A to G, supra. It is, however, preferred that the patient to be treated in accordance
with the invention is, in a first step, diagnosed as being a DLBCL patient, or at least
as being a Lymphoma patient, and, in a second step,
determined/identified/diagnosed as being a patient defined herein, in particular a
patient as defined in one (or more) of the aspects/embodiments A to G, supra. In
principle, in accordance with the invention, a given patient may, in a first step, also be
determined/identified/diagnosed as being a patient defined herein, and, in a second
step, diagnosed as being a DLBCL patient, or at least as being a Lymphoma patient.
However, the latter option is less preferred and, as mentioned, the (foregoing or
subsequent) step of diagnosing whether the patient to be treated is a (DLBC)L
patient may also be omitted.

A non-limiting example of a way how the attending physician would choose whether
a given patient is to be treated in accordance with the invention is provided in the

following:

From a patient, for example with an abnormality raising the clinical suspicion of
lymphoma (e.g. enlarged lymph nodes), a (tumor) sample (e.g. (tumor) biopsy) may
be taken. The (tumor) sample may be diagnosed as (DLBC)L positive (e.g. by a
pathologist). This may be one of the 2 two steps mentioned above.

As mentioned, this step may be omitted.

From a (remainder of the) (tumor) sample (e.g. (tumor) tissue/biopsy}, or from
another (tumor) sample of the same or ancther patient, or from another tumor of the
same or another patient, protein, RNA (e.g. (primary) mRNA) and/or DNA may be
extracted. The patient defined herein may then be determined/identified/diagnosed,
i.e. the biomarker analysis/analyses in accordance with the invention may then be
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performed, with the sampled protein, RNA (e.g. (primary) mRNA) and/or DNA. For
example, the samples may be analyzed with the weighted gene expression assay
(e.g. by using the NancString LST) to obtain the LPS, tested for (a) genetic
mutation(s) in CD58 and/or for low expression of CD568 and/or tested for BCL2
translocations and/or for high BCL2 expression. The results of the analysis/analyses
then allow for classifying the patient into the DLBCL subgroups defined in
accordance with the invention. In other words, results of the analysis/analyses then
allow for classifying whether the patient is a “patient defined herein”.

This may be the other one of the 2 two steps mentioned above (i.e. the obligatory
step).

Non-limiting examples of the biomarker analysis/analyses may be employed in
accordance with the invention according to the following:

A tumor sample, for example a diagnostic tumor sample, (e.g. tissue biopsy), for
example formalin-fixed and(/or) paraffin-embedded, may be taken from a patient.
RNA (or protein or DNA) may be extracted and gene expression may by analysed for
strong-GCB classification, CD58 translocation/low expression and/or BCL2
mutation{s)/low expression. DNA may be extracted to evaluate (a) CD58 mutation(s).
Tissue sections, in particular tumour tissue sections, may be cut and embedded, e.g.
for IHC and/or (F)ISH analyses.

As mentioned, it is envisaged in the context of the invention o use obinutuzumab, or
a fuctional equivalent of obinutuzumab, for treating the patient defined herein.

Obinutuzumab itself is well known in the art and is, for example, described in EP-B1
2380910 and WO 2005/044859, See below for further details as to obinutuzumab

itself.

Also the meaning of "fuctional equivalent of obinutuzumab” is clear to the skilled
person. In particular, the term “functional equivalent of obinutuzumab” refers to an
antibody, in particular to a humanized Type Il anti-CD20 antibody, which is more
suitable for treating {in particular in combination with a chemotherapy, more particular
in combination with a CHOP chemotherapy) the patient defined herein than rituximab
(in particular in combination with a chemotherapy, more particular in combination with
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a CHOP chemotherapy). In other words, this term refers to an antibody, in particular
a human Type Il anti-CD20 antibody, with features and mode of actions (MOAs)
which render the antibody capable of treating a patient defined herein so that i
responses by reaching an improved clinical outcome as compared to a freatment
with rituximab. More particular, the ferm “functional equivalent of obinutuzumab”
refers to an antibody, in particular an Type Il anti-CD20 antibody, which has the
same features and biological functions as obinutuzumab itself, in particular the same
biological functions as obinutuzumab itself which render the antibody to be more

suitable for treating the patient defined herein than rituximab.

Examples of the most relevant features and MOAs of an equivalent of obinutuzumab
in accordance with the invention (and of obinutuzumab itself) are defined herein
elsewhere. They can readily be determined by the skilled person.

It is, in principle, envisaged in the context of the invention that the term “functional
equivalent of obinutuzumab” also covers biosimilars of obinutuzumab. In particular, it
is envisaged that the meaning of that term also covers any biosimilar of
obinutuzumab which is more suitable for treating the patient defined herein than
rituximab. In other words, the “functional equivalent of obinutuzumab” may be a
biosimilar of obinutuzumab which is capable of treating a patient defined herein so
that it responses by reaching an improved clinical outcome as compared to a
treatment with rituximab (in particular in combination with a chemotherapy, more
particular in combination with a CHOP chemotherapy).

in general, the meaning of "biosimilar’ is well-known in the art. In this context, a
"biosimilar” is known to be a biologic medical product which is almost an identical
copy of an original biologic medical product and is also known as follow-on biologic
or subsequent entry biologic. Biosimilars are officially approved versions of original
“innovator” products. In this context, reference is, for example, made to the EMEA
guidline on Similar Biological Medicine Products (CHMP/437/04 London, 2005).

In the context of the invention, obinutuzumab, in particular the functional equivalent
of obinutuzumab, is envisaged to be an antibody, in particular a humanized Type |l
anti-CD20 antibody, comprising

(a) a heavy chain variable region as depicted in SEQ ID NO:1 and a light chain
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variable region as depicted in SEQ ID NO:2 (this light chain variable region is
also known as KV1 light chain variable region; “KV1” stands for the humanized
light chain variable region of the murine B-Lyl monoclonal antibody; see EP-B1
2380910);

(b) a heavy chain variable region having the specificity determining residues of the
heavy chain variable region of (a) and a light chain variable region having the
specifity determining residues of the light chain variable region of (a); or

(¢) a heavy chain variable region that is encoded by a nucleic acid sequence which
is at least 80%, at least 85%, at least 90%, at least 95%, at least 98% or at least
99% identical to SEQ ID NO: 3 and a light chain variable region that is encoded
by a nucleic acid sequence which is at least 80%, at least 85%, at least 90%, at
least 95%, at least 98% or at least 99% identical to SEQ ID NO: 4 (the higher
values are preferred).

It is preferred that obinutuzumab, in particular the functional equivalent of
obinutuzumab to be employed in the context of the invention is a monoclonal
antibody, in particular a monoclonal humanized Type 1l anit-CD20 antibody.

It is particularly preferred that the antibody to be employed in accordance with the
invention is a Type Il anti-CD20 antibody, in particular a humanized Type Il anti-
CD20 monoclonal antibody, or, preferably and, an antibody which comprises a
glycoengineered Fc region, in particular a glycoengineered Fc region as defined
herein below. It is further preferred that, in accordance with the invention, such an
antibody, or any other antibody fo be employed in accordance with the invention,
shows substantially higher levels of ADCC activity, in particular as compared to a
comparable Type | anti-CD20 antibody and/or as compared to a non-
glycoengineered antibody (e.g. rituximab).

The meaning of “Type II” anti-CD20 antibody is well known in the art. In general, anti-
CD20 monoclonal antibodies fall into two distinct categories based on their
mechanism of action in eradicating lymphoma cells. Type | anti-CD20 antibodies
primarily utilize complement to kill target cells, while Type |l antibodies operate by
different mechanisms, primarily apoptosis. Rituximab and 1F5 are examples of Type
| anti-CD20 antibodies, whereas B 1 is an example of a Type Il antibody. See, e.g.,
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Cragg (Blood 103(7), 2004, 2738-2743); Teeling (Blood 104(6), 2004, 1793-1800),

the

entire contents of which are hereby incorporated by reference. Also

obinutuzumab itself is a Type Il antibody. See, e.g. EP-B1 2380810 and WO
2005/044859, the entire contents of which are hereby incorporated by reference.

The skilled person knows, but is at least readily able to determine, the relevant

specificity determining residues of the heavy and light chain variable regions of

obinutuzumab. As to respective guidance, the skilled person can, for example, rely
on EP-B1 2380910 and WO 2005/044859.

In one aspect, obinutuzumabithe functional equivalent of obinutuzumab as employed

in the context of the invention, in particular as defined in (b) and (c), supra, is

envisaged to have, inter alia, one or more of the following features:

(i

(ii)

(iii)

(iv)

v)

(vi)

(vii)

(viii)

capability of inducing higher levels of apoptosis when incubated with CD20-
positive human cells relative to a control under identical conditions using
rituximab;

capability of causing an increased CD20" tumor B-cell kiling as compared to
rituximab;

capability of causing an increased direct cell death as compared to rituximab
(without being bound by theory, this is due to an alternative binding geometry
(e.g. elbow hinge-modification));

capability of causing a decreased complement-dependent cytotoxicity (CDC) as
compared io rituximab (without being bound by theory, this is due to an
alternative binding geometry (e.g. elbow hinge-modification));

capability of causing an increased antibody-dependent cellular cytotoxicity
(ADCC) as compared to rituximab (without being bound by theory, this is due fo
glycoengineered Fc region);

capability of causing an increased antibody-dependent cellular phagocytosis
(ADCP) as compared to rituximab (without being bound by theory, this is due to
glycoengineered Fc region);

an increased affinity for FcyRIll receptors as compared fo rituximab (without
being bound by theory, this is due to glycoengineered Fc¢ region);

capabilitiy to trigger, upon binding to CD20, less internalization of surface CD20
as compared to rituximab.
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in another aspect, obinutuzumab/the functional equivalent of obinutuzumab as

employed in the context of the invention, in particular as defined in (b) and (c), supra,

is envisaged to show, inter alia, one ore more of the following MOAs:

(i)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

capability of inducing higher levels of apoptosis when incubated with CD20-
positive human cells relative to a control under identical conditions using
rituximab;

capability of causing an increased direct cell death as compared to rituximab
(without being bound by theory, this is due to an altemative binding geometry
(e.g. elbow hinge-modification));

capability of causing a decreased complement-dependent cytotoxicity (CDC) as
compared to rituximab (without being bound by theory, this is due fo an
alternative binding geometry (e.g. elbow hinge-modification));

capability of causing an increased antibody-dependent cellular cytotoxicity
(ADCC) as compared to rituximab (without being bound by theory, this is due fo
glycoengineered Fc region);

capability of causing an increased antibody-dependent cellular phagocytosis
(ADCP) as compared to rituximab (without being bound by theory, this is due to
glycoengineered Fc region);

an increased affinity for FeyRIll receptors as compared to rituximab (without
being bound by theory, this is due to glycoengineered Fc region);

capability to trigger, upon binding to CD20, less internalization of surface CD20
as compared to rituximab.

Means and methods which can be used to determine the relevant features of an

antibody to be employed in accordance with the invention {(e.g. biological functions,

MOAs} are well-known in the art and can readily be applied by the skilled person.

Means and methods which can be used to determine the level of apoptosis, in

particular whether a given antibody is capable of inducing higher levels of apoptosis

when incubated with CD20-positive human cells relative to a control under identical

conditions using rituximab, are known in the art and are, for example, described in
EP-B1 2380910 and WO 2005/044859.
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A “higher level of apoptosis” in accordance with the invention means, for example, at
least 1.2-fold higher, at least 1.5-fold higher, at least 2-fold higher, at least 3-fold
higher, at least 4-fold higher, at least 5-fold higher, or at least 10-fold higher as
compared to the level of apoptosis resulting from a comparable application of

ritximab.

Means and methods which can be used to determine CD20" tumor B-cell killing, in
particular whether there is an increased CD20" tumor B-cell killing as compared to
rituximab, are known in the art and are, for example, disclosed in EP-B1 2380910
and WO 2005/044859.

In accordance with the invention, CD20" tumor B-cell killing is “increased”, if it is, for
example, at least 1.2-fold higher, at least 1.5-fold higher, at least 2-fold higher, at
least 3-fold higher, at least 4-fold higher, at least 5-fold higher, or at least 10-fold
higher as compared fo CD20" tumor B-cell killing resulting from a comparable
application of rituximab.

Means and methods which can be used to determine direct cell death, in particular
whether there is an increased direct cell death as compared to rituximab, are known
in the art and are, for example, disclosed in EP-B1 2380910 and WO 2005/044859.
in accordance with the invention, direct cell death is “increased”, if it is at least 1.2-
fold higher, at least 1.5-fold higher, at least 2-fold higher, at least 3-fold higher, at
least 4-fold higher, at least 5-fold higher or at least 10-fold higher as compared to
direct cell death resulting from a comparable application of rituximab.

Means and methods which can be used to determine CDC, in particular whether
there is a decreased CDC as compared to rituximab, are known in the art and are, for
example, disclosed in Herter (loc. cit.), Mdossner (loc. cit.), EP-B1 238090, WO
2005/044859, WO 2015/067586 and WO 2016/207312.

In accordance with the invention, CDC is “decreased”, if it is, for example, at least
1.2-fold lower, at least 1.5-fold lower, at least 2-fold lower, at least 3-fold lower, at
least 4-fold lower, at least 5-fold lower, or at least 10-fold lower as compared to the
CDC resulting from a comparable application of rituximab.

The term "complement-dependent cytotoxicity (CDC)" refers to lysis of human tumor
target cells by the antibody to be employed according to the invention in the
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presence of complement. CDC is measured preferably by the freatment of a
preparation of CD20 expressing cells with an anti-CD20 antibody fo be employed
according to the invention in the presence of complement. CDC is found if the
antibody induces, for example at a concentration of 100 nM, the lysis (cell death) of,
for example, 20%, or more of the tumor cells after, for example, 4 hours. The assay
is performed preferably with °'Cr or Eu labeled tumor cells and measurement of
released %'Cr or Eu. Controls include the incubation of the tumor target cells with
complement but with rituximab and, optionally, without the antibody.

The skilled person is readily able to adapt this particular example of a CDC assay so
as to be able to test whether the CDC activity is decreased upon the application of an
antibody to be used in accordance with the invention as compared to the application

of rituximab, as the case may be.

Means and methods which can be used to determine ADCC, in particular whether
there is an increased ADCC as compared to rituximab, are known in the art and are,
for example, disclosed in Herter (loc. cit.), Mdssner (loc. cit.), Tobinai (Adv. Ther. 34,
2017, 324-56), EP-B1 2380910, WO 2005/044859, WO 2015/067586 and
WO 2016/207312.
In accordance with the invention, ADCC, more generally, is “increased”, if it is, for
example, at least 1.2-fold higher, at least 1.5-fold higher, at least 2-fold higher, at
least 3-fold higher, at least 4-fold higher, at least 5-fold higher, or at least 10-fold
higher as compared to the ADCC resulting from a comparable application of
rituximab.
One, non-limiting, accepted in vifro ADCC assay is as follows:
1) the assay uses target cells that are known to express the target antigen
recognized by the antigen-binding region of the antibody (CD20};
2) the assay uses human peripheral blood mononuclear cells (PBMCs), isolated
from blood of a randomly chosen healthy donor, as effector cells;
3) the assay is carried out according to the following protocol:
i) the PBMCs are isolated using standard density centrifugation procedures
and are suspended at 5 x 10° cells/ml in RPM! cell culture medium;
iiy the target cells are grown by standard tissue culture methods, harvested
from the exponential growth phase with a viability higher than 90%,
washed in RPMI cell culture medium, labeled with 100 micro-Curies of
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iii}

vi}

vii)

viii)

4)

1cr, washed twice with cell culture medium, and resuspended in cell
culture medium at a density of 10° cells/ml;

100 microliters of the final target cell suspension above are transferred to
each well of a 86-well microtiter plate;

the antibody is serially-diluted from 4000 ng/ml to 0.04 ng/ml in cell culture
medium and 50 microliters of the resulting antibody solutions are added to
the target cells in the 96-well microtiter plate, testing in triplicate various
antibody concentrations covering the whole concentration range above;
for the maximum release (MR) controls, 3 additional wells in the plate
containing the labeled target cells receive 50 microliters of a 2% (VN)
aqueous solution of non-ionic detergent (Nonidet, Sigma, St. Louis),
instead of the antibody solution (point iv above);

for the spontaneous release (SR) controls, 3 additional wells in the plate
containing the labeled target cells receive 50 microliters of RPMI cell
culture medium instead of the antibody solution {point iv above);

the 96-well microtiter plate is then centrifuged at 50 x g for 1 minute and
incubated for 1 hour at 4°C;

50 microliters of the PBMC suspension {point i above) are added to each
well to yield an effector:target cell ratio of 25:1 and the plates are placed in
an incubater under 5% CO, atmosphere at 37 °C for 4 hours;

the cell-free supernatant from each well is harvested and the
experimentally released radioactivity (ER) is quantified using a gamma
counter;

the percentage of specific lysis is calculated for each antibody
concentration according to the formula (ER-MR)/(MR-SR) x 100, where
ER is the average radioactivity quantified (see point ix above) for that
antibody ccncentration, MR is the average radioactivity quantified (see
point ix above) for the MR controls (see point v above), and SR is the
average radioactivity quantified (see point ix above) for the SR controls
{see point vi above);

"increased ADCC" is defined as either an increase in the maximum percentage

of specific lysis observed within the antibody concentration range tested above,

and/or a reduction in the concentration of antibody required to achieve one half

of the maximum percentage of specific lysis observed within the antibody
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concentration range tested above. The increase in ADCC is relative to the
ADCC, measured with the above assay, mediated by the same antibody,
produced by the same type of host cells, using the same standard production,
purification, formulation and storage methods, which are known to those skilled
in the art, but that has not been produced by host cells engineered fo
overexpress GnTIll.

The skilled person is readily able to adapt this particular example of an ADCC assay

so as to be able to test whether the ADCC activity is increased upon the application

of an antibody to be used in accordance with the invention as compared to the

application of rituximab, as the case may be.

Means and methods which can be used to determine ADCP in particular whether
there is an increased ADCP as compared to rituximab, are known in the art and are,
for example, disclosed in Herter (loc. cit.) and Mdssner (loc. cit.).

In accordance with the invention, ADCP is “increased”, if it is, for example, at least
1.2-fold higher, at least 1.5-fold higher, at least 2-fold higher, at least 3-fold higher, at
least 4-fold higher, at ieast 5-fold higher, or at least 10-fold higher as compared to the

ADCP resulting from a comparable application of rituximab.

Means and methods which can be used to determine the affinity for FcyRIl
receptors, in particular whether there is an increased affinity for FcyRIl receptors as
compared to rituximab, are known in the art and are, for example, disclosed in
Tobinai (loc. cit.)

In accordance with the invention, the affinity for FeyRIll receptors is “increased”, if it
is, for example, at least 1.2-fold higher, at least 1.5-fold higher, at least 2-fold higher,
at least 3-fold higher, at least 4-fold higher, at least 5-fold higher, or at least 10-fold
higher as compared to the the affinity for FcyRIl receptors resulting from a
comparable application of rituximab.

Means and methods which can be used to determine the capability to trigger
internalization of surface CD20 (upon binding to an anti-CD20 antibody), in particular
whether there is the capability to trigger less internalization of surface CD20 (when
binding to obinutuzumab) as compared to rituximab, are known in the art and are, for
example, disclosed in Lim (Blood 118(8), 2011, 2530-40).
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In accordance with the invention, internalization of surface CD20 is "less”, if it is, for
example, at least 1.2-fold lower, at least 1.5-fold lower, at least 2-fold lower, at least
3-fold lower, at least 4-fold lower, at least 5-fold lower, or at least 10-fold lower as
compared to the capability to trigger surface CD20 internalization resulting from a

comparable application of rituximab.

As mentioned, it is preferred in the context of the invention that obinutuzumabi/the
functional equivalent of obinutuzumab to be employed in the context of the invention
comprises a glycoengineered Fc region. In this context, reference is also made to
EP-B1 2380910 and WO 2005/044859; the entire content of which is incorporated
herewith by reference.

It is particularly preferred in the context of the invention that the Fc-region of the
antibody to be employed is glycoengineered so that the antibody has one or more of
the features and MOAs, respectively, referred to above, more particular in sections
(v), (vi) and (vii), supra. The feature/MOA of section (v) is most preferred in this
respect (increase in ADCC).

Obinutuzumab/the functional equivalent of obinutuzumab to be employed in the
context of the invention may have an increase in the fraction of non-fucosylated
oligosaccharides attached to said glycoengineered Fc region.

Obinutuzumab/the functional equivalent of obinutuzumab to be employed in the
context of the invention may have an increase in the fraction of bisected, non-
fucosylated oligosaccharides attached to said glycoengineered F¢ region.
Obinutuzumab/the functional equivalent of obinutuzumab to be employed in the
context of the invention may have significantly higher levels of binding to human
FeyRIll receptors relative to the non-glycoengineered antibody, and/or relative to

rituximab.

As mentioned, it is preferred in the context of the invention that obinutuzumab/the
functional equivalent of obinutuzumab to be employed in the context of the invention,
in particular as defined in (b) and (c), supra, exhibits significantly higher levels of
ADCC activity, in particular relative to the non-glycoengineered antibody, andfor
relative to rituximab. Without being bound by theory, the significantly higher levels of
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ADCC activity result from the glycoengineered F¢ region (see above).

The person skilled in the art is readily able to glycoengineer the Fc-region of an
antibody, so as to achieve an antibody to be employed in accordance with the
invention, e.g., as mentioned above and in a manner to retrieve the relevant
feature(s)/MOA(s). Moreover, the skilled person is readily able to deduce what an
increase in the fraction of non-fucosylated oligosaccharides and an increase in the
fraction of bisected non-fucosylated oligosaccharides in accordance with the present
invention is. In this context, the skilled person can, inter alia, rely on the guidance
provided by EP-B1 2380910 and WO 2005/044859; the contents of which are
incorporated herewith by reference. Non-limiting examples of such increases are
increases of at least 1.2-fold, at least 1.5-fold, at least 2-fold, at least 3-fold, at least
4-fold, at least 5-fold or at least 10-fold (relative to the non-glycoengineered
antibody).

In accordance with the present invention, the terms "identity” or "identical” or "percent
identity” or “percentage identity” or “sequence identity” in the context of two (or more)
nucleic acid sequences refer to two {(or more) sequences or subsequences that are
the same, or that have a specified percentage of nuclectides that are the same
(preferably at least 80% identity, more preferably at least 85%, 90%, 95%, 96%, 97%
or 98% identity, most preferably at least 99% identity), when compared and aligned
for maximum correspondence over a window of comparison, or over a designated
region as measured using a sequence comparison algorithm as known in the art, or
by manual alignment and visual inspection. Sequences having, for example, 80% to
00% or greater sequence identity may be considered to be substantially identical.
Such a definition also applies to the complement of a test sequence. The described
identity may exist over a region that is at least about 15 to 25 nucleotides in length,
over a region that is at least about 50 to 100 nucleotides in length or over a region
that is at least about 800 to 1200 nucleotides in length (or over the entire length of
the sequence). Those of skill in the art will know how to determine percent identity
between/among sequences using, for example, algorithms such as those based on
CLUSTALW computer program (Thompson Nucl. Acids Res. 2 (1994), 4673-4680) or
FASTDB (Brutlag Comp. App. Biosci. 6 (1990), 237-245), as known in the art.
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Although the FASTDB algorithm typically does not consider internal non-matching
deletions or additions in sequences, i.e., gaps, in its calculation, this can be corrected
manually to avoid an overestimation of the % identity. CLUSTALW, however, does
take sequence gaps into account in its identity calculations. Also available to those
having skill in this art are the BLAST and BLAST 2.0 algorithms (Altschul, {(1997)
Nucl. Acids Res. 25:3388-3402; Altschul (1993) J. Mol. Evol. 36:290-300; Altschul
(1990) J. Mol. Biol. 215:403-410). The BLASTN program for nucleic acid sequences
uses as defaults a word length (W) of 11, an expectation (E) of 10, M=5, N=4, and a
comparison of both strands. The BLOSUMB2 scoring matrix (Henikoff (1889) PNAS
89:10915) uses alignments (B) of 50, expectation (E) of 10, M=5, N=4, and a
comparison of both strands.

in order to determine whether a nucleotide residue in a nucleic acid sequence
corresponds to a certain position in a given nucleotide sequence, the skilled person
can use means and methods well-known in the art, e.q., alignments, either manually
or by using computer programs such as those mentioned herein. For example,
BLAST 2.0, which stands for Basic Local Alignment Search Tool BLAST (Altschul
(1997), loc. cit.; Altschul (1983), loc. cit.; Altschul (1990), loc. cit.), can be used to
search for local sequence alignments. BLAST, as discussed above, produces
alignments of nucleotide sequences o determine sequence similarity. Because of the
local nature of the alignments, BLAST is especially useful in determining exact
matches or in identifying similar sequences. The fundamental unit of BLAST
algorithm output is the High-scoring Segment Pair (HSP). An HSP consists of two
sequence fragments of arbitrary but equal lengths whose alignment is locally
maximal and for which the alignment score meets or exceeds a threshold or cut-off
score set by the user. The BLAST approach is to look for HSPs between a query
sequence and a database sequence, to evaluate the statistical significance of any
matches found, and to report only those matches which satisfy the user-selected
threshold of significance. The parameter E establishes the statistically significant
threshold for reporting database sequence matches. E is interpreted as the upper
limit of the expected frequency of chance occurrence of an HSP (or set of HSPs)
within the context of the entire database search. Any database sequence whose
match satisfies E is reported in the program output.

Analogous computer techniques using BLAST (Altschul (1997), loc. cit.; Altschul
(1993), loc. cit.; Altschul {1980), loc. cit.) are used to search for identical or related
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molecules in nucleotide databases such as GenBank or EMBL. This analysis is much
faster than multiple membrane-based hybridizations. In addition, the sensitivity of the
computer search can be modified to determine whether any particular match is
categorized as exact or similar. The basis of the search is the product score which is
defined as:

% sequence identity x % maximum BLAST score
100

and it takes into account both the degree of similarity between two sequences and
the length of the sequence match. For example, with a product score of 40, the
match will be exact within a 1-2% error; and at 70, the match will be exact. Similar
molecules are usually identified by selecting those which show product scores
between 15 and 40, although lower scores may identify related molecules. Another
example for a program capable of generating sequence alignments is the
CLUSTALW computer program {Thompson (1994) Nucl. Acids Res. 2:4673-4680) or
FASTDB (Brutlag (1990) Comp. App. Biosci. 6:237-245), as known in the art.

In general, the terms "antibody”, “antibodies” or "functional equivalents thereof” as
used herein are art recognized terms and are understood to refer to molecules or
active fragments of molecules that bind to known antigens, particularly to
immunoglobulin molecules and fo immunologically active portions of immuncglobulin
molecules, i.e molecules that contain a binding site that immunospecifically binds an
antigen. The immunoglobulin may, in principle, be of any type (lgG, IgM, IgD, IgE,
IgA and IgY) or class (IgG1, 1gG2, IgG3, IgG4, IgA1 and IgA2) or subclasses of
immunoglobulin molecule.

“Antibodies” are intended within the scope of the present invention to include
monoclonal antibodies, polyclonal, chimeric, single chain, bispecific, simianized,
human and humanized antibodies as well as active fragments thereof., Examples of
active fragments of molecules that bind to known antigens include Fab and F(ab'),
fragments, including the products of a Fab immunoglobulin expression library and
epitope-binding fragments of any of the antibodies and fragments mentioned above.
These active fragments can be derived from a particular antibody {(e.g.
obinutuzumab) by a number of techniques. For example, purified monoclonal
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antibodies can be cleaved with an enzyme, such as pepsin, and subjected to HPLC
gel filtration. The appropriate fraction containing Fab fragments can then be collected
and concentrated by membrane filtration and the like. For further description of
general techniques for the isolation of active fragments of antibodies, see, for
example, Khaw, B. A. et al. J. Nucl. Med. 23:1011-1019 (1982); Rousseaux et al.
Methods Enzymology, 121:663-69, Academic Press, 1986.

A "humanized antibody” refers to a type of engineered antibody having its CDRs
derived from a non-human donor immunoglobulin, the remaining immunoglobulin-
derived parts of the molecule being derived from one (or more) human
immunoglobulin(s).

A humanized antibody may further refer o an antibody having a variable region
where cne or more of its framework regions have human (or primate) amino acids. In
addition, framework support residues may be altered to preserve binding affinity.
Methods to obtain "humanized antibodies” are well known to those skilled in the art.
(see, e.g., Queen et al., Proc. Natl. Acad. Sci. USA, 86:10029-10032 (1989},
Hodgson et al., Bio/Technoloy, 9:421 (1891)).

A "humanized antibody" may also be obtained by a novel genetic engineering
approach that enables production of affinity-matured humanlike polyclonal antibodies
in large animals such as, for example, rabbits
(http:/iwww.retech.comi/bioventures/therapeutic.php).

The term “monoclonal antibody” is also well recognized in the art and refers to an
antibody that is mass produced in the laboratory from a single clone and that
recognizes only one antigen. Monoclonal antibodies are typically made by fusing a
normally short-lived, antibody-producing B cell to a fast-growing cell, such as a
cancer cell (sometimes referred fo as an “immortal” cell). The resulting hybrid cell, or
hybridoma, multiplies rapidly, creating a clone that produces large quantities of the
antibody.

The term “antigen” refers to an entity or fragment thereof which can induce an
immune response in an organism, particularly an animal, more particularly a mammal
including a human. The term includes immunogens and regions responsible for
antigenicity or antigenic determinants.
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As used herein, the term “soluble” means partially or completely dissolved in an

aqueous solution.

Also as used herein, the term "immunogenic" refers to substances which elicit or
enhance the production of antibodies, T-cells and other reactive immune cells
directed against an immunogenic agent and contribute to an immune response in

humans or animals.

The term "hybridoma" is art recognized and is understood by those of ordinary skill in
the art to refer to a cell produced by the fusion of an antibody-producing cell and an
immortal cell, e.g. 2 multiple myeloma cell. This hybrid cell is capable of producing a
continuous supply of antibody. See the definition of "monoclonal antibody" above for

a more detailed description of the method of fusion.

In one embodiment, the functional equivalent of obinutuzumab is envisaged to
comprise the constant heavy chain region of obinutuzumab itself (e.g. amino acid
positions 120 to 449 of SEQ ID NO. 5), or the constant light chain region of
obinutuzumab itself (e.g. amino acid positions 116 to 219 of SEQ ID NO. 8), or both,
the constant heavy and light chain regions of obinutuzumab itself. The amino acid
sequence of the constant heavy and/or light chain region to be comprised in the
functional equivalent of the obinutuzumab may be 100% identical to the amino acid
sequence of the constant heavy and/or light chain region of obinutuzumab ltself.
However, it may also vary to some extent from this/these amino acid sequence(s).
For example, it may be at least 70%, at least 75%, at least 80%, at least 85%, at
least 90%, at least 95%, at least 98%, at least 99% identical to the respective amino
acid sequence of obinutuzumab itself. It is, however, envisaged that such a variant
constant heavy and/or light chain region still contributes to the relevant features of
obinutuzumab and the functional equivalent of obinutuzumab, respectively (see
above for details), in particular to the feature of being glycoengineered as defined
herein and contributing to a significantly higher level of ADCC activity as defined

herein, respectively.

Most preferably, the antibody to be used in accordance with the invention is
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obinutuzumab itself (alsc know a Gazyva™/Gazyvaro™ and GA71071; WHO Drug
Information 27(1), 2013, 90, Recommended INN: List 69). As mentioned
Obinutuzumab is well known in the art and is, for example, described in EP-
B1 2380910 and WO 2005/044859. Obinutuzumab has the following structure:

Heavy chain

OVOLVOSGAE
IFPGDEDTDY
FRGYWLVYRG
YEPERVIVER
ICHVNHKPSH
DTIMIBRTPE
TYRVVEVLTV
YTLPPERDEL
DEDGEEFLYE

Light chain

DIVMTQTPLS
LLIVOMSHLY
YTEFGGEETRVE
VOWKVDNALQ

VKKPGESVKV
NGKFKGRVTI
QGTLVIVSEA
NEGALTSGVH
TKVDKKVEPK
VICVVVDVEH
LHODWLNGKE
TEKNQVSLTCL
KLTVDKSRWQ

LPVTPGEPAS
SGVPDRFSGE
IKRTVAAPEV
SGNSQESVTE

SCRABGYAES
TADKSTSTAY
STKGPSVEPL
TEPAVLQSEG
SCDETHTICEP
EDPEVKENWY
YHRCKVENKAL
VHEGFYPSDIA
QGNVESCEVM

ISCREESKELL
GSGTDETLKI
FIFPPSDEQL
QDSKDSTYSL

YSWINWYROA
MELSSLRSED
APSSKETSGGE
LYSLEBVVYTV
CPAPELLGGP
VDGVEVHNAK
PAPIEKTIBK
VEWESNGOPE
HEALHMBYTO

HENGITYLYW
SRVEAEDVGV
KSGTASVVCL
SEETLTLEKAD

PGOGLEWMGR
TAVYYCARNV
TAALGCLVKD
PESSLGTQTY
SVFLEFPPKPK
TKPREEQYNS
AKGOPREPQY
NNYKTTPPVL
KSLELEPGK

YLOKPGOSPQ
YYCAQNLELP
LNNFYPRERK
YEKHKVYACE

30

100
150
200
250
300
350
400
449

507

1007
150°
200°

VTHQGLSSPV TKSFNRGEC 219°

Disulfide bridges location
2296 22"96" 2393 23".93" [39-199" 139"-199" 146-202 146"-202"
219222 219'".222" 228-228" 231-231" 263.323 263"-323" 369-427 369"-427"

Glycosylation sites
HCH2Z N84.4
299, 289" (enriched in bisecied non-fucosylated oligosaccharides)

The antibody rituximab (medical product name: MabThera®; also known as
Rituxan®) is also known in the art. It is, for example, described in EP-B1 1005870
(e.g. Figures 4 and 5). The amino acid sequence of the heavy chain of rituximab is
the depicted in SEQ ID NO. 9. The amino acid sequence of the light chain of
rituximab is depicted in SEQ ID NO. 10.

In accordance with the invention, the skilled person is readily able to assess whether
a patient advantageously responds to the treatment with obinutuzumab (in particular
in combination with a chemotherapy, more particular in combination with a CHOP
chemotherapy), as compared to a treatment with rituximab (in particular in
combination with a chemotherapy, more particular in combination with a CHOP
chemotherapy). In particular, the clinical outcome or clinical endpoints of the
treatment can be assessed in this respect. Clinical outcomes/clinical endpoints which
can be assessed in this respect are available to the skilled person and are, for
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example, described in Goede (loc. cit.), Owen (Expert Opin. Biol. Ther. 12(3), 2012,
343-51) and lllidge (Expert Opin. Biol. Ther. 12(5), 2012, 543-5) and in the appended

examples.

Preferred examples of a clinical outcome to be assessed in accordance with the
invention are progression free survival (PFS), overall survival (OS) and/or event free
survival (EFS). The superiority of Obinutuzumab over rituximab in accordance with
the invention may also be determined on the basis of one ore more clinical
endpoints. In principle, in accordance with the invention, the term clinical outcome is
envisaged to refer to a time during the treatment and the term clinical endpoint is
envisaged to refer to the time at (or after) the end of the treatment. In accordance
with the invention, the clinical endpoint may be a primary clinical endpoint. Particular,
however non-limiting, clinical outcomes and clinical endpoints are described in the

appended examples.

The skilled person is readily able fo decide whether a given clinical outcome is
improved in accordance with the invention, i.e. improved as compared to a treatment
with rituximab. For example, “improved” in this context means that the clinical
outcome (resulting from the treatment with obinutuzumab/a functional equivalent of
obinutuzumab (in particular in combination with a chemotherapy, more particular in
combination with a CHOP chemotherapy)) is at least 3% higher, at least 5% higher,
at least 7% higher, at least 10% higher, at least 15% higher, at least 20% higher, at
least 25% higher, at least 30% higher, at least 40% higher, at least 50% higher, at
least 75% higher, at least 100% higher, or at least 120% higher, as compared to the
clinical outcome resulting from a comparable treatment with rituximab (in particular in
combination with a chemotherapy, more particular in combination with a CHOP
chemotherapy).

The time at which the clinical outcome/clinical endpoint is assessed can readily be
determined by the skilled person. In principle, it is determined at a timepoint when the
difference in the clinical outcome/clinical endpoint between the two treatments
(obinutuzumab treatment vs. rituximab treatment) becomes (significantly) evident.
This time may, for example, be at least 1 month, at least 2 months, at least 3
months, at least 6 months, at least 12 months, at least 18 months, at least 24
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months, at least 30 months, at least 36 months, at least 42 months, or at least 48
months, after the beginning of the treatment.

Preferably, the (DLBCL) patient to be treated in accordance with the invention is a
human patient/human.

Most preferably, the (DLBCL) patient to be treated in accordance with the invention is
a 1L DLBCL human patient. This means that the DLBCL patient is a previously
untreated DLBCL patient.

However, in principle, also other patients may be treated in accordance with the
invention, for example a non-human patient, for example, a pet (e.g. dog, cat, rabbit,
rat or mouse), a cattle (e.g. cow, pig, sheep), a horse or a pony or a bird (e.g.
chicken, furkey, parrot). Also other warm-blooded animals may be treated in
accordance with the invention.

As mentioned, it is particularly envisaged in the context of the invention that the
patient defined herein responds to a treatment with obinutuzumab (in particular in
combination with a chemotherapy, more particular in combination with a CHOP
chemotherapy) by reaching an improved clinical outcome as compared to a
freatment with rituximab (in particular in combination with a chemotherapy, more

particular in combination with a CHOP chemotherapy).

The antibody to be used in the context of the invention (i.e. obinutuzumab or a
functional equivalent thereof) may be administered in combination with further
agents. For example, one or more additional other cytotoxic or chemotherapeutic
agent(s), or ionizing radiation enhancing the effects of such ageni(s), may be co-
administered; see, for example, EP-B1 2380910, WO 2005/044859,
WO 2015/067586 and WO 2016/207312 for respective examples.

The terms “administered in combination with® or “co-administration”, “co-
administering”, “combination therapy” or “combination treatment” refer to the
administration of the antibody as described herein, and the other agent(s) as
described herein, e.g. as separate formulations/applications (or as one single
formulation/application). The co-administration can be simultaneous or sequential in
either order, wherein preferably there is a time period while both (or all) active agents

simultaneously exert their biological activities. Said antibody and said further agent(s)
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are co-administered either simultaneously or sequentially (e.g. intravenous (i.v.}), for
example through a continuous infusion. When both therapeutic agents are co-
administered sequentially the dose administered either on the same day in two
separate administrations, or one of the agents may be administered on day 1 and the
second may be co-administered on day 2 to day 7, preferably on day 2 to 4. Thus in
one embodiment the term “sequentially” means within (about) 7 days after the dose
of the first component, preferably within (about) 4 days after the dose of the first
component; and the term “simultaneously” means at the same time. The term “co-
administration” with respect to the maintenance doses of the antibody and/or further
agent(s) means that the maintenance doses can be either co-administered
simultaneously, if the treatment cycle is appropriate for both drugs, e.g. every week
or the further agent is, e.g., administered, e.g., every first to third day and said
antibody is administered every week. Or the maintenance doses are co-administered

sequentially, either within one or within several days.

In addition to the antibody, optionally in combination with the other agent(s), also (a)
chemotherapeutic agent(s) or targeted therapies may be administered.

Such additional chemotherapeutic agents, which may be co-administered, include,
but are not limited to, anti-neoplastic agents including alkylating agents including:
nitrogen mustards, such as mechlorethamine, cyclophosphamide, ifosfamide,
melphalan and chlorambucil; nitrosoureas, such as carmustine (BCNU), lomustine
(CCNU), and semustine (methyl-CCNU); Temodal(TM) (temozolamide),
ethylenimines/methylmelamine such as thriethylenemelamine (TEM), triethylene,
thiophosphoramide (thiotepa), hexamethylmelamine (HMM, altretamine); alky!
sulfonates such as busulfan; triazines such as dacarbazine (DTIC); antimetabolites
including folic acid analogs such as methotrexate and trimetrexate, pyrimidine
analogs such as S-fluorouracil (5FU), fluorodeoxyuridine, gemcitabine, cytosine
arabinoside (AraC, cytarabine), S5-azacytidine, 2,2'-difluorodeoxycytidine, purine
analogs such as 6-merca.rho.topurine, 6-thioguamne, azathioprine, T-
deoxycoformycin (pentostatin), erythrohydroxynonyladenine (EHNA), fludarabine
phosphate, and 2- chlorodeoxyadenosine (cladribine, 2-CdA); natural products
including antimitotic drugs such as paclitaxel, vinca alkaloids including vinblastine
(VLB), vincristine, and vinorelbine, taxotere, estramustine, and estramustine

phosphate; pipodophylotoxins such as etoposide and teniposide; antibiotics such as
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actinomycin D, daunomycin {rubidomycin), doxorubicin, mitoxantrone, idarubicin,
bleomycins, plicamycin (mithramycin), mitomycin C, and actinomycin; enzymes such
as L-asparaginase; biological response modifiers such as interferon-alpha, IL-2, G-
CSF and GM-CSF; miscellaneous agents including platinum coordination complexes
such as oxaliplatin, cisplatin and carboplatin, anthracenediones such as
mitoxantrone, substituted urea such as hydroxyurea, methylhydrazine derivatives
including N- methylhydrazine (MIH) and procarbazine, adrenocortical suppressants
such as mitotane (o0, p-DDD) and aminoglutethimide; hormones and antagonists
including adrenocorticosteroid antagonists such as prednisone and equivalents,
dexamethasone and aminoglutethimide; Gemzar(TM) {(gemcitabine), progestin such
as hydroxyprogesterone caproate, medroxyprogesterone acetate and megestrol
acetate; estrogen such as diethylstilbestrol and ethinyl estradiol equivalents;
antiestrogen such as tamoxifen; androgens including testosterone propionate and
fluoxymesterone/equivalents; antiandrogens such as flutamide, gonadotropin-
releasing hormone analogs and leuprolide; and non-steroidal antiandrogens such as
flutamide. Therapies targeting epigenetic mechanism including, but not limited fo,
histone deacetylase inhibitors, demethylating agents (e.g., Vidaza) and release of
transcriptional repression (ATRA) therapies can also be combined with the antigen
binding proteins. In one embodiment the chemotherapeutic agent is selected from
the group consisting of taxanes (like e.g. paclitaxel (Taxol), docetaxel (Taxotere),
modified paclitaxel (e.g., Abraxane and Opaxio), doxorubicin, sunitinib (Sutent),
sorafenib (Nexavar), and other multikinase inhibitors, oxaliplatin, cisplatin and
carboplatin, etoposide, gemcitabine, and vinblastine. In one embodiment the
chemotherapeutic agent is selected from the group consisting of taxanes (like e.g.
taxol (paclitaxel), docetaxel (Taxotere), modified paclitaxel (e.g. Abraxane and
Opaxio). In one embodiment, the additional chemotherapeutic agent is selected from
5-fluorouracil {5-FU), leucovorin, irinotecan, or oxaliplatin. in one embodiment the
chemotherapeutic agent is 5-fluorouracil, leucoverin and irinotecan (FOLFIRI). In one
embodiment the chemotherapeutic agent is 5-fluorouracil, and oxaliplatin (FOLFOX).

In a preferred embodiment, the antibody defined herein (i.e. obinutuzumab and its
functional equivalents) may be administered in combination with a chemotherapy, for
example with a CHOP chemotherapy {(more preferred) or with variants of a CHOP
chemotherapy, like a CHOEP chemotherapy, a CHOP-14 chemotherapy or a ACVBP
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chemotherapy (see, for example, the appended examples, infra, and also EP-B1
2380910, WO 2005/044859 and Scott, 2014 and 2015, loc. cit.). Therefore, in a
preferred embodiment, the additional chemotherapeutic agents to be co-administered
are selected from the group consisting of Cyclophosphamide, Hydroxydaunorubicin,
Oncovein, Prednisone or Prednisolone and, optionally, Etoposide.

The antibody to be used in the context of the invention may be comprised in a
composition, in particular in a pharmaceutical composition. The pharmaceutical

composition may comprise a pharmaceutically acceptable carrier.

Suitable pharmaceutical compositions and pharmaceutically acceptable carriers are
known in the art and are, for example, described in EP-B1 2380910,
WQ 2005/044859, WO 2015/067586 and WO 2016/207312.

Accordingly, in another aspect, a composition, e.g. a pharmaceutical composition,
containing an antibody, or an antigen-binding portion thereof, as defined herein,
optionally formulated fogether with a pharmaceutically acceptable carrier, is
envisaged to be emploved in accordance with the invention.

As used herein, “pharmaceutically acceptable carrier” includes any and all suitable
solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic and
absorption/resorption delaying agents, and the like, that are physiologically
compatible. Preferably, the pharmaceutical composition and carrier, respectively is

suitable for injection or infusion.

Pharmaceutically acceptable carriers include sterile aqueous solutions or dispersions
and sterile powders for the preparation of sterile injectable solutions or dispersion.
The use of such media and agents for pharmaceutically active substances is known
in the art. In addition to water, the carrier can be, for example, an isotonic buffered

saline solution.

Acceptable camiers, excipients, or stabilizers are envisaged to be nontoxic to
recipients at the dosages and concentrations employed, and include buffers such as
phosphate, citrate, and other organic acids; antioxidants including ascorbic acid and
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methionine; preservatives (such as octadecyldimethylbenzyl ammonium chloride;
hexamethonium chloride; benzalkonium chloride, benzethonium chloride; phenol,
butyl or benzyl alcohol; alkyl parabens such as methyl or propyl paraben; catechol;
resorcinol; cyclohexanol; 3-pentanol; and m-cresol); low molecular weight (less than
about 10 residues) polypeptides; proteins, such as serum albumin, gelatin, or
immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids
such as glycine, glutamine, asparagine, histidine, arginine, or lysine;
monosaccharides, disaccharides, and other carbohydrates including glucose,
mannose, or dextrins; chelating agents such as EDTA; sugars such as sucrose,
mannitol, trehalose or sorbitol; salt-forming counter-ions such as sodium; metal
complexes (e.qg., Zn-protein complexes);, andfor non-ionic surfactants such as
TWEEN™_ PLURONICS ™or polyethylene glycol (PEG).

A composition/antibody of the present invention can be administered by a variety of
methods known in the art. As will be appreciated by the skilled artisan, the route
and/or mode of administration will vary depending upon the desired results.

Regardless of the route of administration selected, the compounds of the present
invention, which may be used in a suitable hydrated form, and/or the pharmaceutical
compositions of the present invention, are formulated into pharmaceutically
acceptable dosage forms by conventional methods known to those of skill in the art.

Exemplary antibody formulations which, appropriately adapted, may be employed
also in accordance with the invention are described in W088/56418. This publication
describes a liquid multidose formulation comprising 40 mg/mL antibody, 26 mM
acetate, 150 mM trehalose, 0.9% benzyl alcohol, 0.02% polysorbate 20 at pH 5.0
that has a minimum shelf life of two years storage at 2-8°C. Another antibody
formulation comprises 10 mg/mL antibody in 9.0 mg/mL sodium chloride, 7.35 mg/mL
sodium citrate dihydrate, 0.7 mg/mL polysorbate 80, and Sterile Water for Injection,
pHBG.5.

Actual dosage levels of the aclive ingredients in the pharmaceutical compositions of
the present invention may be varied so as to obtain an amount of the active
ingredient which is effective to achieve the desired therapeutic response for a
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particular patient, composition, and mode of administration, without being toxic to the
patient (effective amount). The selected dosage level will depend upon a variety of
pharmacokinetic factors including the activity of the particular compositions of the
present invention employed, or the ester, salf or amide thereof, the route of
administration, the time of administration, the rate of excretion of the particular
compound being employed, other drugs, compounds and/or materials used in
combination with the particular compositions employed, the age, sex, weight,
condition, general health and prior medical history of the patient being treated, and

like {other) factors well known in the medical arts.

The term "a method of treating” or its equivalent, when applied to, for example,
DLBCL, and the patient defined herein, respectively, refers to a procedure or course
of action that is, for example, designed to reduce or eliminate the number of DLBCL
tumor cells in a patient, or to alleviate the symptoms of a DLBCL tumor. "A method of
treating” DLBCL, however, may not necessarily mean that the DLBCL tumor cells
will, in fact, be eliminated, that the number of cells will, in fact, be reduced, or that the
symptoms of a DLBCL tumor will, in fact, be alleviated. Often, a method of treating
DLBCL will be performed even with a low likelihood of success, but which, given the
medical history and estimated survival expectancy of a patient, is nevertheless
deemed to induce an overall beneficial course of action, in particular as compared to

a rituximab treatment.

It is self-evident that the antibody is (fo be) administered to the patient in a
“therapeutically effective amount” (or simply “effective amount”) which is the amount
of the respective compound or combination that will elicit the biological or medical
response, for example of a tissue, system, animal or human, that is being sought by

the researcher, veterinarian, medical doctor or other clinician.

The amount of (co-Jadministration and the timing of (co-)administration will depend
on the type (species, gender, age, weight, etc.) and condition of the patient being
treated and the severity of the disease or condition being treated. The antibody, and
optionally a further agent, are suitably (co-Jadministered to the patient at one time or
over a series of treatments e.g. on the same day or on the day after.

49



WO 2019/030260 PCT/EP2018/071462

Depending on the type and severity of the disease, about 0.1 mg/kg to 50 mg/kg (e.g.
0.1-20 mg/kg) of the antibody defined herein is an initial candidate dosage for co-
administration to the patient.

A particular, however non-limiting, example of a scheme of administration (including
administration routes and dosages) for obinutuzumab/a functional equivalent of
obinutuzumab (more particular G-CHOP) is described in and provided by the
appended examples (in particular example 1 and example 2 which describes the
study design and treatments applied in the context of the GOYA study in detail). The
skilled person is, if need be, readly able to adapt this example of a G administration
scheme fo any other G administration scheme which might be appropriate in

accordance with the invention.

The antibody and pharmaceutical composition, respectively, fo be employed in
accordance with the invention may be provided together with an instruction manual
or instruction leaflet. The instruction manual/leaflet may comprise guidance for the
skilled person/attending physician on how to treat DLBCL and the patient defined
herein in accordance with the invention. For example, the instruction manualfieaflet
may comprise guidance as 1{o the herein described mode of
administration/administration regimen (for example route of administration, dosage
regimen, time of administration, frequency of administration). In particular, the
instruction manual/leaflet may comprise information as to the patient to be treated,
i.e. the patient defined herein. In principle, what has been said herein elsewhere with
respect to obinutuzumab, the patient to be treated, the mode of
administration/administration regimen (including dosages etc.) etc. may be

comprised in the instruction manual/leaflet.

A preferred sample fo be employed in the context of the invention is derived from the
patient's tumor tissue (e.g. as a biopsy). For example, formalin-fixed or, preferably
and, paraffin-embedded tumor tissue may be employed (e.g. sections of tumor
tissue on an object slide). However, also other samples are envisaged to be
employed in the context of the invention, for example, sections/biopsies of other
tissues, blood samples, serum samples, or other body fluid samples, and the like.
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In this specification, a number of documents including patents/patent applications are
cited. The disclosure of these documents, while not considered relevant for the
patentability of this invention, is herewith incorporated by reference in its entirety.
More specifically, all referenced documents are incorporated by reference to the
same extent as if each individual document was specifically and individually indicated

to be incorporated by reference.

The invention will now be described by reference to the following figures and
examples which are not to be construed as a limitation of the scope of the present

invention.

The Figures show:

Figure 1

Disposition of patients in GOYA.

*Discontinued refers to patients who discontinued study (antibody) treatment.
TMedian observation time was 29 months in each group; completed treatment refers
to patients who completed study (antibody) treatment.

Patients were stratified at randomization by IPl score (low/low-intermediate, high-
intermediate, and high-risk), planned number of CHOP cycles (8 vs. 6), and
geographic region (Western Europe, Eastem Europe, South and Central America,
North America, Asia, and others).

G-CHOP, obinutuzumab plus cyclophosphamide, doxorubicin, vincristine, and
prednisone/prednisolone; R-CHOP, rituximab plus cyclophosphamide, doxorubicin,

vincristine, and prednisone/prednisolone.

Figure 2

Kaplan-Meier estimates of PFS and OS in GOYA.

(A) investigator-assessed PFS (primary endpoint) by treatment, intent-to-treat
population, (B) OS by treatment, intent-to-treat population (C) investigator-assessed
PFS by cell-of-origin subtype (imespective of study treatment) in patients with cell-of-
origin data.

ABC, activated B-cell-like; Cl, confidence interval; GCB, germinal-center B-cell-like;

G-CHOP, obinutuzumab plus cyclophosphamide, doxorubicin, vincristine, and
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prednisone; HR, hazard ratio; OS, overall survival; PFS, progression-free survival; R-

CHOP, rituximab plus cyclophosphamide, doxorubicin, vincristine, and prednisone.

Figure 3

Unstratified hazard ratios for investigator-assessed PFS in GOYA patient
subgroups.

(A) randomization stratification factors and (B) baseline characteristics.

ABC, activated B-cell-like; Cl, confidence interval, DLBCL, diffuse large B-cell
lymphoma;

ECOG PS, Eastern Cooperative Oncology Group performance status; GCB,
germinal-center B-cell-like; G-CHOP, obinutuzumab plus cyclophosphamide,
doxorubicin, vincristine, and prednisone; IPl, Intemnational Prognostic Index; KM,
Kaplan-Meier; PFS, progression-free survival, R-CHOP, rituximab plus
cyciophosphamide, doxorubicin, vincristine, and prednisone.

*Cases where ‘yes’ was ticked in the eCRF for extranodal involvement; 14 patients

with extranodal sites 0 were ticked in error.

Figure 4
Gazyva benefit in BCL2 translocated patients in GOYA

Figure 5
Gazyva benefit in BCL2 protein expression positive patients in GOYA

Figure 6

Gazyva benefit in BCL2 translocated patients that are BCL2 protein expression
positive in GOYA

Evaluation of treatment effect in quadrants defined by BCL2 IHC (pos/neg) and BCL2
FISH (pos/neg) in GOYA. Gazyva superiority shown to be specific to BCL2
IHC+/FISH+ pts.

Figure 7
Gazyva benefit in subgroups of GCB defined by various cutoffs of the Linear
Predictor Score in GOYA
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A: FOREST Plot 25%-36% cutoff (%)
B: FOREST Plot 25%-50% cutoff {%)
C: Benefit of Gazyva in strong-GCB subgroup for the primary endpoint (INV-PFS) at
LPS cut-off of <749.

O HR* (895% Cl) in strong-GCB GOYA pts

— PFS:0.33[0.18 — 0.63], p-value=0.0007
0 Strong-GCB pts represent the 256% (n=233/933) of all DLBCL pts in GOYA
with LPS < 748,
0 Strong-GCB pts make up 43% (n=233/540) of GCB pts in GOYA

Figure 8
Gazyva benefit in GCB patients that are BCL2 translocated and BCL2 protein

expression positive in GOYA.

Figure 9
Gazyva benefit in CD58 mutated patients and/or patients with low CD58 gene

expression in GOYA.

Figure 10

Multivariate simulation optimization of the LPS cutoff for G-CHOP benefit over
R-CHOP on progression-free survival in biomarker-evaluable pts with COO
analysis (N=xx).

LPS cutoff optimization for strong-GCB treatment effect in GOYA original data.
*Multivariate HR adjusted for treatment, International Prognostic Index, number of
chemotherapy cycles (6 or 8), and geographical region. Blue line, point estimate of
the HR, yellow line, 95% CI; Cl, confidence interval, COO, cell of origin; HR, hazard
ratio; LPS, Linear Predictor Score.

Figure 11

Molecular characterization of strong-GCB patients” in GOYA.

Strong-GCB patients have significantly higher prevalence of FL somatic mutation
hallmarks.

(A) Prevalence of FL somatic mutation hallmarks* (any mutation type).

(B) Prevalence of BCL2 Translocations'
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*Other biomarkers evaluated to characterize strong- from weak-GCB, where no
significant difference in prevalence rate was identified, were: by gene expression,
stromal-1/2 gene signatures, immune-response 1/2 gene signatures, CD20, and
PTEN; by protein expression, BCL2, MYC, and BCL2/MYC double-expressors; and
by gene translocations, MYC translocations and BCL2/MYC double-hit. ABC,
activated B-cell; DLBCL, diffuse large B-cell lymphoma; FDR, false discovery rate;
FISH, fluorescence in situ hybridization; FL, follicular lymphoma; GCB, germinal

center B-cell; NGS, next-generation sequencing.

Figure 12
Distribution of optimal LPS cutoff across bootstrap samples
(J Bootstrap mullivariate simulations to further test robustness and
generalizability of an optimal LPS identified using the “min.HR rule”
I Extreme peak across bootstrap samples is at LPS =725

(.

LPS distribution with its unique peak, supports robustness of treatment effect
signal
L Optimal LPS cutoff suggested for new potential confirmatory study is LPS <

725
Historically all GOYA biomarker analyses has defined strong-GCB as <
749 (25% of pts in GOYA), including biomarker analyses presented in
this OBRF
n =4 pts with 725 < LPS < 749, all G-CHOP (1 event)
Figure 13

Kaplan-Meier Estimates of Time to Next Anti-Lymphoma Treatment (Secondary
Endpoint) in the Intent-To-Treat Population.

Cl, confidence interval; G-CHOP, obinutuzumab plus cyclophosphamide,
doxorubicin, vincristine, and prednisone/prednisolone; HR, hazard ratio; R-CHOP,
rituximab plus cyclophosphamide, doxorubicin, vincristine, and

prednisone/prednisolone.

Figure 14
Kaplan-Meier Estimates of Investigator-Assessed PFS by Treatment Arm in
Patients With COO Data, Subgrouped by COO Subtype.
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(A) GCB; (B) ABC; (C) Unclassified.

ABC, activated B-cell-like; Cl, confidence interval; COO, cell of origin; GCB,
germinal-center B-cell-like; G-CHOP, obinutuzumab plus cyclophosphamide,
doxorubicin, vincristine, and prednisone/prednisolone; HR, hazard ratio; R-CHOP,
rituximab plus cyclophosphamide, doxorubicin, vincristine, and

prednisone/prednisolone.

The present invention also refers to the following tables.

Table 1. Baseline Patient and Disease Characteristics {Intent-to-Treat Population)

G-CHOP ReCHOP
Characteristic {N = 708)* {(N=T12)"
Median ags, years {range} 62.0 (18-86) 682.0 (18-83)
Male — no. (%) 369 (62.3) 383 (53.8)
Geographic region — no. (%)
Agia 260 (38.8) 258 (36.2)
Westemn Europe 211 (26.9) 215 (30.2)
North America 109 (15.4) 107 (15.0)
Eastern Europe 97 (13.7} 85 (13.9)
Other 29 (4.1 33(4.8)
ECOG PS — no. (%) n=705 n=712
0-1 618 (87.7) 613 (86.1)
2-3 87 (12.3} 80 (13.9)
Ann Arbor stage — no. (%) n= 706 n=711
tandli 170 (24.1) 171 (24.0)
il and IV 536 (75.9) 540 (75.8)
IPI risk group — no. (%)
Low/low intermediate 376 (53.3) 409 (57 4)
High-intermediate 221 (31.3) 192 (27.0)
High 108 {(15.4) 111 (15.8)
Planned chemotherapy cycles — no. (%)
6 523(74.1) 526 (73.9)
8 183 (25.9) 186 (26.1)
LDH slevated — no. (%) n= 705 n=708
415 (58.9) 401 (56.6)
Extranodal involvement — no. (%)" 484 (68.8) 488 (85.7)
Bulky disease (27.5 cm) — no. (%) 261/703 (37.1) 2621710 (36.9)
Cell of origin n =471 n= 462
GCB 271 (57.5) 269 (58.2)
ABC 125 (26.5) 118 {25.5)
Unclassified 75 (15.9) 75(16.2}
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ABC, activated B cell-like {(subgroup); ECOG P38, Eastern Cooperative Oncology Group performance status; G-
CHOP, obinutuzumab plus cyclophosphamide, doxorubicin, vingristine, and prednisone/prednisclone; GCB,
germinal-center B call-ike (subgroup); [P, Intemational Prognostic Index; LDH, lactate dehydrogenase; PET,
positron smission tomography; R-CHOP, rituximab plus cyclophosphamide, doxorubicin, vineristing, and
prednisone/prednisolone.

*n = 706 for G-CHOP and n = 712 for R-CHORP for all parameters unless otherwise specified.

Cases where ‘yes’ was ticked in the eCRF for extranodal involvement; 14 patients with extrancdal sites 0 were
ticked in error.

*CO0 subtype classification was missing for 485 patients (G-CHOP, 235; R-CHOP, 250); includes samples from
China which could not be analyzed due fo lack of an export license — analysis of these samples is planned in the

near fulure,
Table 2. Summary of Efflcacy Endpoints (Intent-to-Treat Population)
Investigator Assessment
-G-CHOP R-CHOP
Endpoint M = 708) N=712}

Median observation time, months (range) 29.0 {0.1-56.6) 28.9{0.1-56.2)

Investigator-assessed PFS {primary endpoint) N=7086 N=712
Patients with event, no. {%) 201 (28.5) 215 (30.2)
3-year PFS, % 69.6 65.9
Stratified HR {95% Cl) - P value (log-rank}* 0.92 (0.76-1.11), P = 3868

IRC-assessed PFS N =706 N=712
Patients with event, no. (%) 171 (24.2) 186 (26.1)
Jyear PFS, % 7285 70.6
Stratified HR (85% Cl), # value (log-rank)* 0.85(0.72t0 1.10), P= 27386

0s N=706 N=712
Patients with event, no. (%) 126 {17.8) 126 (17.7)
3-year OS5, % {95% CI) 81.2{77.91084.1) 81.4 (78.11p 84.3)
Stratified HR (95% CIY" 1.00 (0.78 to 1.28)

DFS in patients with investigator-assessed CR n= 397 n =360
Patients with event, no. (%} 77 (18.4) 64 {17.3)
Stratified HR (85% Cl)* 1.27 {0.91 10 1.77)

Investigator-assessed EFS N =706 N=712
Events, no. (%) 236 (33.4) 250 (35.1)
Stratified HR (95% CIy" 0.92(0.77to 1.11)

Time to start of new anti-lymphoma treatment N=T706 N=712
Patients with svent, no. (%) 213 (30.2) 230(32.3)
Proportion event-free at 3 years, % (95% Cl) 69.8 (68.2 1o 73.2) 66.5 (62.7t0 70.1)
Stratified HR (95% CIy® 0.92 (0.76 1o 1.11)

Investigator-assessed response (with PET) at end of n = 689 n = 665

treatment”

ORR
Proportion, no. (%) 518 (77.4) B1B(7T7.9)
Percantage difference (85% CI} (.47 {-5.01 to 4.08)
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CR

Proportion, no. {%) 379 (86.7) 396 (59.5)

Difference (85% CI) -2.90 {-8.27 to 2.48)
Investigator-assessed response {without PET) at end of N=706 N=712
treatment!

ORR

Proportion, no. (%) 577 (81.7} 572 {80.3)

Percentage difference (5% Cl)
CR

Proportion, no. (%)

Difference (95% CI)

1.39 {-2.76 t0 5.54)

248 (25.1)

241 (33.8)

1.28 (-3.74 to 6.30)

Cl, confidence interval; CR, complete response; DFS, disease-free survival; EFS, event-iree sutvival

G-CHOP, obinutuzumab plus cyclophosphamide, doxorubicin, vincristine, and prednisone/prednisoione; HR,
hazard ratio; IRC, Independent Review Committee; ORR, overall response rate; 08, overall survival; PET,
positron emission tomography; PFS, progression-free survival; R-CHOP, rituximab plus cyclophosphamide,

doxorubicin, vincristine, and pradnisone/prednisclone.

*Stratification factors were International Prognostic Index score and planned number of CHOP cycles (6 or 8},

TAccording to revised response criteria.'®

Table 3. Summary of AEs Including Grade 3-5 and Serious AEs Reported by = 5% of Patients in Either Group (At
Preferred Term Level, Safety Population)

Mumber of deaths for any reason
MNumber of patients withdrawn from study due to an
AE
Patients with at least one
AE
Grade 3-8 AE
AE with fatal outcome®
Serious AE
Treatment-related AEs
AEs leading o withdrawal of any treatment
AEs leading fo dose reduction for any treatment

Biood and lymphatic system disorders
Total number of patients with at least one AE
Meutropenia
Febrile neutropenia
Leukopenia
Anemia

Infactions and infestations

Total number of patients with at least one AE

G-CHOP
(N = 704), No. {%)
126 (17.9)
4(0.6)

683 (97.0%)
518 (73.7)
41 (5.8)
300 (42.6)
6398 (90.8)
84 (11.9)
145 (20.6)
Grade 3~5 Serlous
AEs AEs

415 (58.9)
325 (46.2)
123 (17.5)
96 (13.6)
51(7.2)

135 (19.2)
52 (7.4)
81 (11.5)
10 (1.4)
9(1.3)

135(19.2)  121(17.2)
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R-CHOP
(N = 703), No. (%)
122 (17.4)
3 (0.4)

657 (93.5)

455 (84.7)
30(4.3)

264 {37.6)

596 (84.8)
60 (8.5)

138 (19.8)

Grade 3-5 Serious
AEs AEs

348 (49.5)
268 (38.1)
107 (15.2)
71 {10.1)
53 (7.5)

113 (16.1)
40 (5.7)
72 (10.2)

5(0.7)
6(0.9)

108 (15.5) 94 (13.4)
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Preumonia 40 (5.7} 40 (5.7) 35(5.0) 32 (4.6)

AE, adverse event; G-CHOP, obinutuzumab plus cyclophosphamide, doxorublcin, vincristine, and
prednisone/prednisclons; R-CHOP, rituximab plus cyclophosphamide, doxorubicin, vincristine, and
prednisone/prednisolone.

*Fatal AEs that were reported in more than one patient in sither group, listed as preferred terms, were: septic
shock {6 [0.8%)] patients), prieumonia (5 [0.7%]}, death (cause unknown; 3 [0.4%]), pulmonary embolism (2
[0.3%]) and cerebrovascular accident (2 [0.3%]} in the 5-CHOP group and pneurnonia (6 [0.9%)]), sepsis (3
[0.4%]}, cerebrovascular accident (2 [0.3%]} and death (cause unknown; 2 [0.3%]) in the R-CHOP group.

Table 4: Effect of G-CHOP and R-CHOP on clinical outcomes In slrong-GCB and all other patients

Multivariate Analysis Strong-GCB Pte Al Other Pis
HR (G va R)* [85% CI; {n=233) {(n=700)
p-value
R-CHOP: n=121 R-CHOP: n=341
A-yr rate (%) G-LCHOP: n=112 G-CHOP: n=359
0.33[0.18-0.83]; 0.99 [0.76—1.28];
PES p=0.0007 p=0.9117
R: 66%; G: 88% R: 86%; G: 66%
0.47 [0.28-0.78]; 1.01 [0.79-1.20];
EES p=0.00344 p=0.9513
R: 50%; G: 80% R: 83%; G: 62%
0.41 [0.20-0.87]; 1.10 [0.79~1.53];
oS p=0.019 p=0.582
R: 78%; G: 92% R: 81%; G: 7T8%

*Adjusted for treatment arm, International Prognostic Index, number of chemotherapy cycles (6 or 8), and
geographic region

Cl, confidence interval, EFS, event-free survival; GCB, germinal center B-cell: HR, hazard ratio; 08,
overall survival, PFS, progression-free survival {investigalor-assessed); yr, vear
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Table 8, Study Drug Exposure
G-LHOP F-GHOP
{N = 704}, No. (%) (M = 703}, No. (%)
Number of obinutuzumab or rituximab doses received, 10 {1-10) 8 (1-8)
median {range)
Patients with modifications to any obinutuzumab or 222 (31.5) 210 (28.9%)
rituximab dose*
Patients with modifications to obinutuzumab or
rituximab doses in cycle 1* 192/702 (27.4) 185/703 (22.0)
Day 1 39/651 (6.0} 0
Day 8 41/624 (6.8) g
Day 15
Patients with delays to obinutuzumab or rituximab 9z (13.1) 64 (9.1)
doses of > 7 days
Patients with = 80% planned dose intensity of 871 (95.3) 697 (99.1)
abinutuzumab or rituximab
Patients with = 80% planned dose intensity of
Cyclophosphamide 842 (81.3) 847 (92.0)
Doxorubicin 831 (89.8) 639 (90.9)
Prednisone 862 (94.0) 643 (91.5)
Vincristine 642 (81.3) 625 (88.9)
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Duration of exposure 10 obinutuzumab or rituximab, 258.3{1-32) 25.3 (0-32}

waeks, madian (range}

Cumulative dose of obinutuzumab or rituximab in mg, 10,000 5,133.8
median {range) {998-10,065) {515-8,084)

G-CHOP, obinutuzumab plus cyclophosphamids, doxorubicin, vincristine, and prednisone; R-CHOP,
rituximab plus cyclophosphamide, doxorubicin, vincristine, and prednisone.
*Including interruptions to infusions and slowing of infusion rates.

Table 6. Number {and %) of Patients Reporting AEs of Any Grade With an Incidence Rate of At
Least 10% (Al Preferred Term Level) in Either Treatment Arm, Listed by System Organ Class and
Preferred Term {Safety Population)

G-CHOP R-CHOP
(N = 704), No. (%) (N = 703}, No. (%)

Blood and lymphatic system disorders

Total number of patients with at least one AE 451 (64.1) 3892 (55.3)
Neutropenia 340 (48.3) 286 (40.7)
Febrile neutropenia 127 (18.0) 108 (15.4)
Leukopenia 115 {(16.3) 87 (12.4)
Anemia 95 (13.5) 94 {14.1)

Gastrointestinal disorders

Total number of patients with at least one AE 428 (60.8) 410 (58.3)
Nausea 207 (20.4) 188 (28.3)
Constipation 165 (23.4) 172 (24 .5)
Diarrhea 112 (15.9) 92 (13.1)
Vomiting 103 (14.6) 74 (10.5)

General disorders and administration site conditions

Total number of patients with at least one AE 420 {59.7) 323 (45.9)
Fatigue 137 (18.5) 123 (17.5)
Pyrexia 142 {20.2) 83(11.8)
Chills 133 (18.9) 37 (5.3)
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Asthenia

Injury, poisoning and procedural complications
Total number of patients with at least one AE
infusion-related reaction

Metabaolism and nutrition disorders
Total number of patients with at least ong AE
Decreased appetite

Nervous system disorders
Total number of patients with at least one AE
Peripheral neuropathy
Headache

Psychiatric disorders
Total number of patients with at least one AE
Insomnia

Respiratory, thoracic and mediastinal disorders
Total number of patients with at least one AE
Cough

Skin and subcutaneous tissue disorders
Total number of patients with ai least one AE

Alopecia

PCT/EP2018/071462
71 (10.1) 76 (10.8)
281 (30.9) 204 (29.0)
254 (36.1) 165 (23.5)
202 (28.7) 170 (24.2))
97 (13.8) 71 (10.1)
336 (47.7) 299 (42.5)
88 (12.5) 89 (12.7)
75 (10.7) 57 (8.1)
107 (15.2) 83(11.8)
76 (10.8) 58 (8.3)
232 (33.0) 197 (28.0)
83(11.8) 60 (8.5)
226 (32.1) 226 (32.1)
145 (20.6) 142 (20.2)

AE, adverse svent; G-CHOP, obinutuzumab plus
prednisonefprednisolone; R-CHOP, rituximab plus
prednisone/prednisclone.

cyclophosphamide, doxorubicin, vinoristine, and

cyclophosphamide, doxorubicin, vineristine, and

Table 7. Summary of AEs of Particular Interest as Preferred Terms or Predefined Categories

{Safety Population)
All grades Grades 3-5
Category G-CHOP R-CHOP G-CHOP R-CHOP
(N = 704}, No. {N =703}, No. (N =704), (N = 703),
(%) {%) No. (%) No. (%)
Infections* 379 (53.8) 310 (44.1) 135 (19.2) 109 (15.5)
Opportunistic infections” 13 (1.8) 15(2.1) 8(1.1) 9(1.3)
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Neutropenia® 308 (56.5) 338 (48.1) 384 (54.5) 324 (46.1)
infusion-related reactions® 319 (45.3) 223 (31.7) 69 {9.8) 24 (3.4}
Infusion-related reactions 273 (38.8) 174 (24.8) 53 (7.5) 16 (2.3)
(antibody related)®
Tumor lysis syndrome 4 (0.8) 4 {0.6) 4 {0.6) 4 (0.8)
Cardiac events’ 75 (10.7) 53 (7.5) 33 (4.7) 20 (2.8)
Thrombocytopenia' 55 (7.8) 18(2.8) 31 {4.4) 10 (1.4)
Second malignancies™ 15 {2.1) 15 (2.1) 12 (1.7) 13 (1.8)
Hepatitis B reactivation’ 16 (2.3) 6 (0.9) 2{0.3) 2{0.3)
Progressive multifocal 1(0.1) 0 1(0.1) 0
leukoencephalopathy
Gastrointestinal perforation™ 14 (2.0} 8(1.1) 12{1.7) &{1.1)
Perforation events 7(1.00 7(1.0) 6 (0.9) 7{(1.00
Abscesses/other 8{1.1) 2{0.3) 8(1.1) 2{0.3)
Hemorrhagic events™ 65 (9.2) 39 (5.5) 23 (3.3) 10 (1.4)

AE, adverse svent; G-CHOP, obinutuzumab plus cyclophosphamide, doxorubicin, vincristine, and
prednisonefprednisolong; HBV, hepatitis B infection; MedDRA, Meadical Dictionary for Regulatory
Activities; R-CHOP rituximab plus cyclophosphamide, doxorubicin, vincristine, and
prednisone/prednisolone,

*Any preferred term in the System Organ Class Infeclions and infestations.

TStandardized MedDRA query.

*Neutropenia and associated complications reported as AEs, not including abnormal laboratory
values.

SRelated to any infused treatment and occurring during/within 24 hours of infusion.

Tany preferred term in the System Organ Class Cardiac disorders.

**any preferred term in the System Organ Class Neoplasms benign, malignant and unspecified
(including cysts and polyps) that started 6 months after the first study drug intake.

At least one of an increase in HBV DNA level of 2100 1U/ml or an AE of hepatitis B reactivation.
Hgtandardized MedDRA query, comprising perforation events (preferred terms in the System Organ
Class Gastrointestinal disorders) and abscesses and other events (preferred terms in other System
Organ Classes).

$Bgtandardized MedDRA query, comprising hemorrhagic cerebrovascular conditions, and hemorrhage
{laboratory and non-aboratory terms).
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Example 1 — General Materials and Methods

Description of the NanoString LST Assay

If not indicated to the contrary, the NanoString LST Assay was performed in the
context of the invention in accordance with the manual of the distributor (NanoString
Technologies, Inc., Seattle, WA, USA). Further guidance as fo the assay is provided
in Scott (2014 and 2015 loc cit.).

Overview of COO Assay

NanoString’s LST gene expression assay was developed to enable the identification
of the COO subtypes on the nCounter® Analysis System. The nCounter® Gene
Expression Assay together with the NanoString technology provide an ultra-sensitive
and highly multiplexed method for detecting mRNAs with molecular barcodes called
nCounter Reporter Probes without the use of reverse transcription or amplification
(Geissloc. cit.). The detection of mRNA is based on digital detection and direct
molecular barcoding of target molecules through the use of a color coded probe pair.
The probe pair consists of a Reporter Probe, which carries the signal on its §' end,
and a Capture Probe. The color codes carry six positions and each position can be
one of four colors, thus allowing for a large diversity of tags that can be mixed
together in a single well for direct hybridization to the target and yet still be
individually resolved and identified during data collection. The NanoString Reporter
and Capture Probe Technology employs the reporter probe that carries the color-
coded barcode and the capture probe that allows the complex to be immobilized for

data coliection.

Customized LST probe pairs are mixed with specimen RNA in massive excess to
target mRNA to ensure that each target finds a probe pair. After hybridization, excess
unbound probes are washed away, and the Target/Probe complexes are immobilized
in the cartridge for data collection. Data Collection is carried out in the nCounter®
Digital Analyzer. Digital images are processed and barcode counts are tabulated in a
comma separated value (CSV) format ready for sample nommalization and data
analysis.

Prior to data analyses, each sample is normalized to the reference counts generated
from the synthetic RNA reference control transcript and the house keeping genes.
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Determination of COOQ Status in Patient Samples

The LST assay generates gene expression data for each patient for 20 genes (see
Table 5). Five of these genes are housekeeping reference genes, while the 15 other
genes distinguish GCB from ABC, specifically eight genes are known to be
overexpressed in ABC-like DLBCL, and seven genes are known {o be overexpressed
in GCB-like DLBCL {based on Scott 2014 loc.cit.).

Table 5 Twenty gene list in the NanoString LST Assay

Type Genes

i S RS Skt

Overexpressed in ABC-like DLBCL  TNFRSF13B; LIMD1; IRF4: CREE3LZ;
PIM2; CYB5R2; RAB7L1; CCDC50

Housekeeping genes R3HDM1; WDRS55; ISY1;, UBXN4;
TRIM56

Overexpressed in GCB-like DLBCL MME: SERPINAS; ASB13: MAMLS3:

ITPKB; MYBL1; S1PR2

A Linear Predictor Score (LPS) is calculated for each patient based on the gene
expression data. The LPS is a weighted sum of the gene expression of the 20 genes
in the LST assay:

LPS(X) = ¥;a;X;,

where X;the gene expression for gene j and a; is the coefficient for gene j .

The LPS for each patient is then compared against predefined thresholds fo
determine the DLBCL COOQ subtype for a patient. For an individual LPS score, a
probability is determined as to whether the tumor is likely to be part of the ABC
subtype or the GCB subtype. Tumors with a probability of being ABC greater than
90% are considered ABC, whereas those with a probability of being GCB of greater
than 90% are considered GCB. Tumors with a probability of being ABC or of being
GCB of less than 90%, are considered Unclassified (Scott 2014 and 2015 loc. cit.)
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G-CHOP and R-CHOP Regimens
Patients will receive treatment with one of two immunochemotherapy regimens:
s G-CHOP (investigational arm): CHOP chemotherapy combined with
obinutuzumab
s R-CHOP (control arm). CHOP chemotherapy combined with rituximab
Obinutuzumab and rituximab are considered the investigational medicinal products
for the purposes of this protocol.
In the investigational arm, obinutuzumab will be administered by IV infusion at an
absolute (flat) dose of 1000 mg on Day 1 of each 21-day cycle for 8 cycles. During
Cycle 1, obinutuzumab will also be infused on Days 8 and 15. Administration of
obinutuzumab on days when both obinutuzumab and CHOP are to be given should
be completed for at least 30 minutes before chemotherapy administration is started.
CHOP chemotherapy may be given on the next day after obinutuzumab
administration if the duration of the obinutuzumab infusion necessitates
administration of the CHOP infusion the next day. CHOP chemotherapy will be given
for a maximum of 6 or 8 cycles, as described in Section 4.5.3.a and Table 5. If only
6 cycles of CHOP chemotherapy are to be administered (see Table 5), Cycles 7 and
8 of obinutuzumab will be given as monotherapy on an every-21-day schedule.
In the control arm of the study, rituximab at a dose of 375 mg/m? will be administered
by IV infusion on Day 1 of each 21-day cycle for 8 cycles. Rituximab will be
administered prior to CHOP, and the infusion should be completed and patients
observed for at least 30 minutes prior to starting CHOP. CHOP may be given on Day
2 if the duration of rituximab infusion necessitates administration of the CHOP
infusion the next day. If only 6 cycles of CHOP chemotherapy are to be administered
(see Table 5), Cycles 7 and 8 of rituximab will be given as monotherapy on an every-
21-day schedule.
The dose of the rituximab and chemotherapy should be calculated on the basis of a
patient's body weight at the screening assessment (Day —14 to Day —1). For
changes > 10% in body weight from screening for all subsequent doses, the doses of
rituximab and chemotherapy should be modified accordingly. The weight that
triggered a dose adjustment will be taken as the new reference weight for future dose
adjustments.
As noted in Section 3.6.1.¢, the use of G-CSF is recommended according to ASCO,
EORTC, and ESMO guidelines for patients who are = 60 years old and those with
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co-morbidities. It is strongly recommended in Cycle 1 for all patients treated with
G-CHOP,

Obinutuzumab (technical data)

a Formulation

Obinutuzumab is provided as a single-dose, sterile liquid formulation in a 50-mL
pharmaceutical grade glass vial containing a nominal 1000 mg of obinutuzumab
(G3 material). The formulated drug product consists of 25 mg/mL drug substance
(G3) formulated in histidine, trehalose, and poloxamer 188. The vial contains 41 mL
(with 2.5% overfill).

For further details, see the Obinutuzumab Investigator's Brochure.

b Handling and Storage

The recommended storage conditions for the obinutuzumab drug product are
between 2°C and 8°C protected from light. Chemical and physical in-use stability for
obinutuzumab dilutions in 0.8% sodium chloride (NaCl) have been demonstrated for
24 hours at 2°C-8°C and at ambient temperature and ambient room lighting. The
prepared diluted product should be used immediately. If not used immediately, in-
use storage times and conditions prior to use are the responsibility of the user and
would normally not be longer than 24 hours at 2°C-8°C. Obinutuzumab should not
be frozen or shaken. Mix gently. All transfer procedures require strict adherence to
aseptic technigues. Do not use an additional in-line filter because of potential
adsorption.

For further details, see the Obinutuzumab Investigator's Brochure.

¢ Obinutuzumab Dose and Schedule

Obinutuzumab will be administered by IV infusion as an absclute (flat) dose of 1000
mg on Day 1 of each 21-day cycle for 8 cycles. Obinutuzumab will be administered
prior to CHOP, and patients should be observed 30 minutes prior to starting CHOP.
If CHOP is not completed on Day 1 because of the long duration of obinutuzumab
therapy, CHOP chemotherapy may be administered on Day 2. During Cycle 1,
obinutuzumab will also be infused on Days 8 and 15. If CHOP chemotherapy is not

given at Cycles 7 and 8, obinutuzumab will be administered as monotherapy.
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d Obinutuzumab Preparation

Obinutuzumab drug product intended for IV infusion is prepared by dilution of the
drug product into an infusion bag containing 0.9% NaCl to the final drug
concentration of 4 mg/mL. Using a 250-mL infusion bag containing 0.9% NaCl,
withdraw and discard 40 mL of the sodium chloride. Withdraw 40 mL of
obinutuzumab from a single glass vial and inject into the infusion bag (discard any
unused portion of obinutuzumab left in the vial). Gently invert the infusion bag to mix
the solution; do not shake.

Administration sets with polyvinyl chloride (PVC), polyurethane (PUR),
or polyethylene as product contact surface and IV bags with polyolefine,
polypropylene (PP), PVC, or polyethylene, as product contact surface are compatible
and may be used.

Do not use obinutuzumab beyond the expiration date stamped on the carton.

e Obinutuzumab Administration

Obinutuzumab should be administered to patients in a clinical setting (inpatient or
outpatient), where full emergency resuscitation facilities are immediately available
and patients should be under close supervision of the investigator at all times.
Do not administer as an IV push or bolus. After the end of the firstinfusion,
the IV line or central venous catheter should remain in place for = 2 hours in order
to be able to administer IV drugs if necessary. If no adverse events occur after
2 hours, the IV line may be removed or the central venous catheter may be
de-accessed. For subsequent infusions, access (either through an IV line or central
venous catheter) should remain in place for at least 1 hour from the end of infusion,
and if no adverse events occur after 1 hour, the IV access may be removed.

Please refer to Section 4.3.5, General Precautions (for guidance on the use of pre-
medication and prophylaxis of tumor lysis syndrome), prior to administration of
obinutuzumab. Instructions for the first and subsequent infusions of obinutuzumab

are presented in Table 1.
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Table 8 Administration of First and Subsequent Infusions of Obinutuzumab

First infusion (Day 11 Subsedquent Infusions

s Begin infusion at and initial rate of 50 mg/hr. ¢ If a patient experienced an infusion reaction

& I no infusion reaction occurs, increase the during the prior infusion, start at the same rale as
infusion rate in 50-mg/hr increments every the first infusion (50 mg/hr) and follow directions
30 minutes, fo a maximum of 400 mg/hr. as noted.

» If an infusion reaction develops, stop or slow © [f the patient tolerated the prior infusion well
the infusion. Administer infusion-reaction (defined as an absence of Grade 2 reactions
medications and supportive care in during a2 final infusion rate of = 100 mgfhr}, begin
accordance with institutional protocol. the infusion at a rate of 100 mg/hr.
Resume the infusion at a 50% reduction in s If no infusion reaction ocours, increase the
rate {the rate being used at the time that the infusion rate in 100-mg/hr increments every
hypersensitivity or infusion-related reaction 30 minutes, to a maximum of 400 mg/hr.
occurred) if the reaction has resolved. » If an infusion reaction develops, stop or slow the

infusion. Administer infusion-reaction
medications and supportive care in accordance
with institutional protocol. Resume the infusion
at a 50% reduction in rate (the raie being used at
the time that the hypersensitivity or
infusion-related reaction ocourred) if the reaction
has resolved.

Obinutuzumab should be given as a slow IV infusion through a dedicated line.
IV infusion pumps should be used to control the infusion rate of obinutuzumab. Do
not administer as an IV push or bolus.

On days when both obinutuzumab and CHOP are given, obinutuzumab will be
administered prior to CHOP and patients should be observed 30 minutes prior to
starting CHOP. CHOP chemotherapy may be administered the next day if it cannot
be given on the same day as obinutuzumab administration. Prior to each
obinutuzumab infusion that is given in combination with CHOP (Day 1 of Cycles 1-6
or Cycles 1-8), patients should take the Day 1 dose of oral prednisone (100 mg)
specified for each cycle of the CHOP regimen. The prophylactic use of
corticosteroids (e.g., 100 mg of IV prednisolone or equivalent) may also be
considered for patients thought to be at high risk for IRRs, if deemed appropriate by
the investigator, and should be also administered prior to the obinutuzumab infusion.
For management of IRRs and anaphylaxis, see Section 4.3.6.a and Table 3.

CHOP Chemotherapy

CHOP is considered standard therapy for treatment of DLBCL. By center choice,
sites will elect prior to study start whether they will be administering 8 cycles or
6 cycles of CHOP chemotherapy.
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a Dosage and Administration
CHOP chemotherapy consists of IV cyclophosphamide, IV doxorubicin, vincristine
administered by IV push, and oral prednisone or prednisolone. Standard CHOP will
be administered for six to eight 21-day cycles. CHOP chemotherapy at Cycles 7 and
8 is to be administered according to a center's prospective choice for 6 versus
8 planned cycles.
s Cyclophosphamide 750 mg/m? administered intravenously on Day 1
o Doxorubicin 50 mg/m? administered intravenously on Day 1
e Vincristine 1.4 mg/m? administered by IV push on Day 1 with a recommended
cap of 2.0 mg
» Prednisone 100 mg/day orally (PO) on Days 1-5
Note: The dose of prednisone follows the National Comprehensive Cancer
Network's recommendations (2010), which were based on Cruzman et al.
1999: Hiddemann et al. 2005. Prednisone may be replaced with prednisolone
(1:1-conversion, 100 mg) in countries where prednisone is not available or is
not the therapy of choice or it may be replaced with 80 mg methylprednisolone
in countries or sites that do not have access to prednisone/prednisolone.
CHOP will be administered according to the standard preparation and infusion
procedures at each investigational site and after the rituximab or obinutuzumab
infusion. Refer to the specific package inserts for preparation, administration, and
storage guidelines. At the discretion of the investigator, the dose of vincristine may
be capped at 2 mg. For patients who are 2 70 years old, the dose of vincristine may
be capped at 1.5 mg. BSA may be capped at 2 m? per institutional standards.
When obinutuzumab or rituximab and CHOP are scheduled to be administered on
the same day, it is recommended that prednisone (100 mg) be given prior to
the obinutuzumab or rituximab infusion. Obinutuzumab or rituximab administration
should be completed at least 30 minutes prior to administration of the CHOP
(cyclophosphamide, vincristine, and adriamycin) infusions. If it is the strong
preference of the investigator or of the site (e.g., for logistical reasons), the
administration of rituximab or obinutuzumab is allowed one day prior to
administration of CHOP with pre-medication (defined in Section 4.3.5). It is also
allowed to split the antibody (rituximab or obinutuzumab) infusion over 2 days if the
patient is at increased risk for an IRR (high tumor burden, high peripheral lymphocyte
count). Also, in patients who experience an adverse event during obinutuzumab or
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rituximab infusion, administration of obinutuzumab may be continued on the following
day if needed. If Cycle 1 Day 1 dose of obinutuzumab is split, both infusions must
happen with appropriate pre-medication and at the First Infusion Rate (Please see
Table 2), If CHOP is started later than the Day 1 of the cycle, then planned Day 1 of
the next cycle should be calculated from the day when CHOP was actually initiated,
in order to maintain the regular chemotherapy interval of 21 days.

Example 2 — Obinutuzumab or Rituximab (plus CHOP) in Previously Untreated
DLBCL {description of the Roche GOYA (B021005) clinical phase 3 study)

Patients

Eligible patients were aged = 18 years with: previously-untreated, histologically
documented, CD20-positive DLBCL (as assessed by local pathology laboratory); = 1
bi-dimensionally measurable lesion (> 1.5 c¢m largest dimension on computed
tomography [CT] scan); Eastern Cooperative Oncology Group performance status of
0-2; adequate hematologic, liver, and kidney function; left ventricular ejection fraction
= 50%; and an Intermnational Prognostic Index (IPI) score of = 2 {and patients with an
IPi score of 1 aged < 60 years, with or without bulky disease, and those with an IPI
score of 0 and bulky disease, ie, one lesion 2 7.5 cm). Full inclusion/exclusion criteria

are detailed below. All patients provided written informed consent.

Full Inclusion and Exclusion Criteria
Patients had to meet the following criteria for study entry:
1. Written informed consent.
2. Previously untreated CD20-positive diffuse large B-cell lymphoma (DLBCL)
histologically documented using the following:

a. The pathology report must be available for review and a tissue block
sent for retrospective central confirmation.

b. Formalin-fixed paraffin-embedded tissue blocks are preferred; however,
in countries using a different fixative, any tissue block available will be
accepted and notation of the type of fixative included.

c. If a tissue block is not available, 15 unstained slides (3-5 pm in
thickness) will be accepted.
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3.

© N o o

d. The optional Roche clinical repository sample and required exploratory
biomarker samples will be obtained from the same tissue block. If
central confirmation is unable to be performed on submitted material,
stained slides used for diagnosis may also be requested.

Patients in an International Prognostic Index (IPl) disease risk group that is
one of the following: high, high-intermediate, or low-intermediate.

a. Patients in the low-risk group are eligible but must have an IP| score of
1, irrespective of bulky disease, or IPl score of 0 with bulky disease,
defined as one lesion =2 7.5 cm.

b. Note: patients with IPl 1 due to age alone (ie, patients > 60 years old
with no other risk factors) with no bulky disease are not eligible for this
trial.

At least one bi-dimensionally measurable lesion defined as > 1.5 cm in its
largest dimension on computed tomography scan.

Ability and willingness to comply with the study protocol procedures.

Age 2 18 years.

Eastern Cooperative Oncology Group performance status of 0, 1, or 2.

Left ventricular ejection fraction > 50% on cardiac multiple-gated acquisition
scan or cardiac echocardiogram.

Adequate hematologic function (unless due to underlying disease, as
established by extensive bone marrow involvement or due to hypersplenism
secondary to the involvement of the spleen by DLBCL per the investigator)
defined as follows:

a. Hemoglobin = ¢ g/dl;

b. Absolute neutrophil count = 1.5 x 10%;

c. Platelet count = 75 x 10%1.

10.For men who are not surgically sterile: agreement to use a barrier method of

contraception during the treatment period and until > 3 months after the last
dose of obinutuzumab or rituximab, or according to institutional guidelines for
CHOP chemotherapy, whichever is longer, and agreement to request that
their partners use an additional method of contraception, such as oral

contraceptives, intrauterine device, barrier method, or spermicidal jelly.

11.For women of reproductive potential who are not surgically sterile: agreement

to use two adequate methods of contraception, such as oral contraceptives,
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intrauterine device, or barrier method of contraception in conjunction with
spermicidal jelly during the treatment period and until = 12 months after the
last dose of obinutuzumab or rituximab, or according to institutional guidelines

for CHOP chemotherapy, whichever is longer.

Patients who met any of the following criteria were excluded from study entry:

1.

History of severe allergic or anaphylactic reactions to humanized or murine
monoclonal antibodies, or known sensitivity or allergy to murine products or to
any component of CHOP or obinutuzumab.

Contraindication to any of the individual components of CHOP, including prior
receipt of anthracyclines.

Patients with transformed lymphoma and patients with stage 3b follicular
lymphoma.

4. Prior therapy for DLBCL, with the exception of nodal biopsy or local irradiation.

Prior treatment with cytotoxic drugs or rituximab for another condition (eg,

rheumatoid arthritis) or prior use of an anti-CD20 antibody.

6. Prior use of any monoclonal antibody within 3 months of the start of cycle 1.

7. Corticosteroid use > 30 mg/day of prednisone or equivalent, for purposes

9.

other than lymphoma symptom control,

a. Patients receiving corticosteroid treatment with < 30 mg/day of
prednisone or equivalent must be documented to be on a stable dose
of at least 4 weeks’ duration prior to randomization (cycle 1, day 1).

b. If glucocorticoid treatment is urgently required for lymphoma symptom
control prior to the start of study treatment, prednisone 100 mg or
equivalent could be given for a maximum of 5§ days, but all tumor
assessments must be completed prior to start of glucocorticoid
treatment.

Primary central nervous system (CNS) lymphoma and secondary CNS
involvement by lymphoma, mantle cell lymphoma, or histologic evidence of
transformation to a Burkitt lymphoma, primary mediastinal DLBCL, primary
effusion lymphoma, plasmablastic lymphoma, and primary cutaneous DLBCL.
Vaccination with live vaccines within 28 days prior to randomization.

10. Any investigational therapy within 28 days prior to the start of cycle 1.
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11.History of other malignancy that could affect compliance with the protocol or

interpretation of results.

a.

Patients with a history of curatively treated basal or squamous cell
carcinoma, or melanoma of the skin or in-situ carcinoma of the cervix at
any time prior to the study are eligible.

Patients with any other malignancy that has been treated with surgery
alone with curative intent and the malignancy has been in remission

without treatment for = 5 years prior to enroliment are eligible.

12.Evidence of significant, uncontrolled concomitant diseases that could affect

compliance with the protocol or interpretation of results, including significant

cardiovascular disease (such as New York Heart Association Class Il or IV

cardiac disease, myocardial infarction within the last 6 months, unstable

arrhythmias, or unstable angina) or pulmonary disease (including obstructive

pulmonary disease and history of bronchospasm).

13.Recent major surgery (within 4 weeks prior to the start of cycle 1), other than

for diagnosis.

14.Any of the following abnormal laboratory values (unless any of these

abnormalities are due to underlying lymphomay):

a.

Creatinine > 1.5 times the upper limit of normal (ULN; unless creatinine
clearance normal), or calculated creatinine clearance < 40 ml/min
(using the Cockcroft—Gault formula).

Aspartate amino transferase or alanine amino transferase > 2.5 x the
ULN.

Total bilirubin = 1.5 x the ULN: Patients with documented Gilbert
disease may be enrolled if total bilirubin is < 3.0 x the ULN.

. International normalized ratio > 1.5 x the ULN in the absence of

therapeutic anticoagulation.
Partial thromboplastin time or activated partial thromboplastin fime >
1.5 x the ULN in the absence of a lupus anticoagulant.

15.Known active bacterial, viral, fungal, mycobacterial, parasitic, or other infection

(excluding fungal infections of nail beds) or any major episode of infection

requiring treatment with intravenous antibiotics or hospitalization (relating to

the completion of the course of antibiotics except if for tumor fever) within 4

weeks prior to the start of cycle 1.
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16. Patients with suspected active or latent tuberculosis.

a. Latent tuberculosis needs to be confirmed by positive interferon-gamma

release assay.
17.Positive test results for chronic hepatitis B infection (defined as positive
HBsAg serology).

a. Patients with occult or prior hepatitis B infection (defined as positive
total hepatitis B core antibody and negative HBsAg) may be included if
HBY DNA is undetectable. These patients must be willing to undergo
monthly DNA testing.

18. Positive test results for hepatitis C (HCV antibody serclogy testing).

a. Patients positive for HCV antibody are eligible only if polymerase chain

reaction is negative for HCV RNA.
19. Known history of HIV seropositive status.

a. For patients with unknown HIV status, HIV testing will be performed at
screening if required by local regulations.

20. Positive results for the human T-lymphotrophic 1 virus (HTLV).

a. HTLV testing is required for patients at sites in endemic countries
(Japan and Melanesia, and countries in the Caribbean basin, South
America, Central America, and sub-Saharan Africa).

21.Patients with a  history of confirmed progressive  multifocal
leukoencephalopathy.

22.Pregnancy or lactation.

23.Life expectancy of <12 months.

Study Design and Treatments

GOYA is a multicenter, open-label, randomized, phase 3 study. Patients were
randomized (1:1 ratio) to receive eight 21-day cycles of either G (1000 mg
intfravenously [IV] on days 1, 8, and 15 of cycle 1, and on day 1 of cycles 2-8), or R
(375 mg/m? IV on day 1, cycles 1-8), plus 6 or 8 cycles of CHOP at the following
doses: cyclophosphamide 750 mg/m? IV (day 1); doxorubicin 50 mg/m? IV (day 1);
vincristine 1.4 mg/m? IV (day 1, maximum 2.0 mg); and prednisone 100 mg/day orally
(days 1-5). The number of CHOP cycles for both arms was agreed in advance with
each study site; if only 6 CHOP cycles were administered, antibody was administered
as monotherapy during cycles 7-8. Pre-planned radiotherapy at initial sites of bulky
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or extranodal disease was permitted within 8 weeks of day 1 of the last antibody
cycle and after completion of end-of-treatment assessments. Details of pre-
medications, permitted concomitant therapies, and pemmitted reasons for dose
delays/reductions are given in the Supplementary Appendix. Randomization was via
an interactive voice-response system with stratification according to the number of
planned chemotherapy cycles (6/8 cycles of CHOP), IPI score, and geographic
region (Western Europe, Eastern Europe, South and Central America, North
America, and Asia and others).

GOYA was conducted in accordance with the European Clinical Trial Directive (for
European centers) and International Conference on Harmonization guidelines for
Good Clinical Practice. The protocol was approved by the ethics committees of
participating centers and was registered at ClinicalTrials.gov (NCT01287741).

Pre-Medications, Dose Alterations, and Permitted Therapies

All patients received pre-medication with oral acetaminophen and an antihistamine
before administration of obinutuzumab (G) or rituximab (R). It was recommended that
cyclophosphamide, doxorubicin, vincristine, and prednisone (CHOP) administration
be started at least 30 minutes after administration of G or R. In each cycle when G or
R was given with CHOP, the day 1 dose of oral prednisone was administered before
the antibody infusion. Additional glucocorticoid therapy could also be administered fo
patients considered at high risk of infusion-related reactions. Tumor lysis prophylaxis
(adequate hydration and allopurinol) was recommended for patients with high tumor
burden and who were considered to be at risk of tumor lysis. Treatment doses were
delayed for up to 2 weeks in the event of grade 3 or 4 hematologic toxicity or grade
2-4 non-hematologic toxicity; if toxicity did not resolve, the patient was withdrawn
from study treatment. Dose reductions were allowed for chemotherapy, but not for G

or R.

Prophylaxis with G-CSF was recommended for patients aged = 60 years and/or with
co-morbidities and during cycle 1 for all patients in the G-CHOP arm. G-CSF was
also permitted for the treatment of neutropenia. Use of chemotherapy (other than
CHOP), immunotherapy, hormone therapy (other than contraceptives, hormone-
replacement therapy, or megestrol acetate), and any therapies intended for the
treatment of lymphoma was prohibited (for radiotherapy, see main text).
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Study Endpoints and Assessments

The primary study endpoint was investigator-assessed progression-free survival
(PFS), defined as the time from the date of randomization until the first occurrence of
disease progression, relapse, or death from any cause. To rule out bias and support
the primary analysis, PFS was also assessed by an Independent Review Committee
(IRC). Secondary endpoints included overall survival (OS), event-free survival (EFS),
CR rate, overall response rate (ORR, including CR and partial response), disease-
free survival (DFS), duration of response, time to next anti-lymphoma treatment
(TTNT), and safety. PFS was also analyzed in DLBCL cell-of-origin (CQO)
subgroups (germinal-center B-cell-like [GCB], activated B-cell-like [ABC], and
unclassified; exploratory analysis). COO classification was based on gene-
expression profiling using the NanoString Research Use Only Lymphoma Subtyping
Test {(NanoString Technologies, Inc., Seattle, WA, USA).

Tumor response and progression were assessed by the investigator using regular
clinical and laboratory examinations and CT scans, according to the Revised
Response Criteria for Malignant Lymphoma (Cheson, J Clin Oncol 25, 2007, 579-
586). For those patients with '®F-fludeoxyglucose positron emission tomography
(FDG-PET) scans (mandatory at sites with a PET scanner), a separate response
assessment was performed incorporating the FDG-PET results. Primary endpoint
analysis was based on the assessment of all patients using conventional CT scan.
Response was evaluated 4-8 weeks (CT) or 6-8 weeks (FDG-PET) after last study
treatment, or sooner in case of early discontinuation.

Safety was assessed by monitoring and recording all adverse events (AEs) and
serious AEs (SAEs), including abnormalities identified from laboratory evaluations,
vital sign measurement, and physical examination. AEs were graded using National
Cancer Institute Common Terminology Criteria for Adverse Events v4.0. Laboratory
safety assessments included routine hematology and blood chemistry, and tests of
immunologic parameters. An independent data monitoring committee (IDMC)

performed periodic safety reviews.

Statistical Analysis
Sample size was calculated to allow detection of a 25% reduction in the risk of
disease progression, relapse, or death with G-CHOP versus R-CHOP (ie, a PFS
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hazard ratio [HR] for G-CHOP over R-CHOP of 0.75), with a two-sided alpha level of
0.05 and 80% power. To achieve this, and allowing for an annual dropout rate of 5%,
405 PFS events were needed for the primary analysis, requiring enroliment of 1,400

patients over 3 years.

Efficacy assessments were performed on the intent-to-treat (ITT) population,
comprising all randomized patients. The safety analysis population included all
patients who received any study drug (antibody or CHOP). Treatment comparison of
PFS was performed using a two-sided level 0.05 stratified log-rank test. The Kaplan-
Meier method was used to estimate PFS distribution for each treatment arm.
Estimates of treatment effect were expressed as HRs using a stratified Cox
proportional-hazards analysis, including 95% confidence intervals (Cls).

The IDMC evaluated efficacy and safety at three formal interim analyses; two for
futility and one for efficacy. Pre-planned subgroup analyses assessed the effect of
selected baseline patient characteristics, including COO subtype, on PFS.

RESULTS

Overview

After 29 months’ median observation, the number of investigator-assessed PFS
events was similar with G (201, 28.5%) and R (215, 30.2%); stratified hazard ratio
was 0.92 (95% confidence interval, 0.76 to 1.11; P = .39); 3-year PFS rates were
70% and 67%, respectively. Secondary endpoints of independently-reviewed PFS,
other time-to-event endpoints, and tumor response rates were similar between arms.
In exploratory subgroup analyses, patients with germinal-center B-cell-like subtype
had a better PFS than activated B-cell-like, irrespective of treatment. Frequencies of
grade 3-5 adverse events (AEs; 73.7% vs. 64.7%) and serious AEs (42.6% vs.
37.6%) were higher with G-CHOP. Fatal AE frequencies were 5.8% for G-CHOP and
4.3% for R-CHOP. The most common AEs were neutropenia {G-CHOP, 48.3%; R-
CHOP, 40.7%), infusion-related reactions (36.1%; 23.5%), nausea (29.4%; 28.3%),
and constipation (23.4%; 24.5%).

Patient Characteristics and Treatment
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Patients were enrolled at 207 centers in 29 countries. A total of 1,418 patients were
randomized between July 2011 and June 2014 to receive either G-CHOP (n = 706)
or R-CHOP (n = 712), and 1,188 patients (G-CHOP, 587; R-CHOP, 601) completed
planned treatment (Fig. 1). AEs were the main reason for study (antibody) treatment
discontinuation in both arms, and this was reported more frequently in the G-CHOP
arm. Study (antibody) treatment discontinuation as a result of progressive disease
was approximately twice as frequent in the R-CHOP arm compared with the G-
CHOP arm.

Demographic and baseline disease characteristics were well balanced between the
two arms (Table 1). COO subgroup information was available for 933 patients;
distribution by subtype was well-balanced and there were no clinically relevant
differences between arms within COO subtypes. The reasons for missing COO
information were: a restricted Chinese sample export license precluding biomarker
assessments (n = 252), CD20-positive DLBCL not confirmed by central laboratory (n
= 102; note that these patients were balanced between treatment arms: G-CHOP, n
= 53; R-CHOP, n = 49}, and missing/inadequate tissue (n = 131).

Median duration of exposure was 25.3 (range, 1-32) weeks for G and 25.3 (0-32)
weeks for R. The dose intensity of G and R exceeded 90% for 95.3% and 99.1% of
patients, respectively. Most patients in both arms (> 88%) received more than 90% of
the planned dose of each CHOP component. Antibody dose delays were more
common in the G-CHOP arm: at least one delay of < 7 days (G-CHOP, 34.9%; R-
CHOP, 30.0%) and of > 7 days (G-CHOP, 13.1%; R-CHOP, 9.1%) (Table 5). New
(unplanned) anti-lymphoma treatment was received by 103 patients (G-CHOP, 49; R-
CHOP, 54) before disease progression, including radiotherapy for 23 patients with
signs of residual disease after study treatment completion {(G-CHOP, 9; R-CHOP,
14), and 227 patients (G-CHOP, 102; R-CHOP, 125) after disease progression.

Efficacy

As of April 30, 2016, and after 29 months’ median observation, the number of
investigator-assessed PFS events in the ITT population was similar for G-CHOP
(201, 28.5%) and R-CHOP (215, 30.2%), with stratified HR, 0.92 (95% CI, 0.76 to
1.11; P = .3868). Estimated 3-year PFS rates were 69.6% and 66.9%, respectively
(Fig. 2A; Table 2).
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Secondary endpoints were consistent with the primary endpoint, with no clinically
meaningful differences between treatment arms for IRC-assessed PFS or any other
time-to-event endpoint (OS, EFS, DFS, and TTNT) (Fig. 2B, Table 2, Fig. 13).

Subgroup and Exploratory Analyses

The efficacy of G-CHOP versus R-CHOP (unstratified HR for investigator-assessed
PFS) was generally similar across selected patient subgroups, including patients who
received 6 versus 8 cycles of CHOP (Fig. 3).

Kaplan-Meier analysis of PFS in patients with different COO subtypes (irrespective of
study treatment) suggested that the GCB subtype is associated with a befter
outcome than ABC or unclassified subtypes. The HRs for PFS were 1.71 (95% CI,
1.31 to 2.23) for the ABC-GCB comparison, 1.57 (95% Cl, 1.14 to 2.15) for the
unclassified—-GCB comparison and 1.08 (95% Cl 0.77 to 1.52) for the ABC-
unclassified comparison (Fig. 2C); 3-year PFS rates were 75%, 59%, and 63% for
the GCB, ABC, and unclassified subtypes, respectively. In an exploratory analysis of
investigator-assessed PFS, the stratified HR for G-CHOP relative to R-CHOP for the
033 patients with available COO data was 0.82 (95% Cl, 0.64 to 1.04}), suggesting a
potential selection bias vs. the ITT population. The stratified HR for 540 patients in
the GCB COO subgroup was 0.72 (95% CI, 0.51 to 1.03; 3-year PFS, 79% [G-
CHOP] vs. 71% [R-CHOP]); no clinically meaningful differences in PFS between
treatment groups were seen in the 243 patients with ABC subtype (HR, 0.86 [95% ClI,
0.57 to 1.29]; 3-year PFS, 61% vs. 58%)])) or 150 patients with unclassified COO
subtype (HR, 1.02 [95% Cl, 0.80 to 1.75]; 3-year PFS, 62% vs. 64%]; Fig. 14).

Safety

In the safety population, the proportion of patients experiencing at least one AE of
any grade was similar in the G-CHOP and R-CHOP arms (97.0% [683/704] and
03.5% [657/703], respectively) (Table 3). The most common AEs in both arms were
neutropenia (G-CHOP, 48.3%; R-CHOP, 40.7%), infusion-related reactions (IRRs;
36.1%; 23.5%), nausea (29.4%; 28.3%), and constipation (23.4%; 24.5%) (Table 6).
Grade 3-5 AEs were more common in the G-CHOP arm (73.7% [619/704] vs. 64.7%
[455/703)), as were SAEs (42.6% [300/704] vs. 37.6% [264/703]). The most common
grade 3-5 AEs in both arms were neutropenia (G-CHOP, 46.2%,; R-CHOP, 38.1%),
infections (19.2%; 15.5%), febrile neutropenia (17.5%; 15.2%), and leukopenia
(13.6%; 10.1%) (Table 3).
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Analysis of AEs of particular interest showed that infections, neutropenia, IRRs,
cardiac events, thrombocytopenia, and hemorrhagic events of any grade (as well as
grade 3-5 AEs and SAEs) were more common with G-CHOP than R-CHOP (Table
7). Of note, rates of hepatitis B reactivation were higher with G-CHOP (2.3%) than R-
CHOP {0.9%), the majority of events were grade 1 or 2, and grade 3 or 4 events
were well balanced between the two ams {G-CHOP 0.3% vs R-CHOP 0.3%). All
other AE groups of particular interest, namely opportunistic infections, tumor lysis
syndrome, secondary malignancies, and gastrointestinal perforation (excluding
abscesses) occurred at similar frequencies in the two arms (Table 7).

A similar proportion of patients in each arm received at least one dose of G-CSF
during the study (G-CHOP, 611 [86.5%]; R-CHOP, 586 [82.3%)]).

A higher proportion of patients in the G-CHOP arm than in the R-CHOP amm
discontinued = 1 component of the study treatment due to an AE (84 [11.9%] vs. 60
[8.5%]). Fatal AEs were experienced by 71 patients (G-CHOP, 5.8% [41/704]; R-
CHOP, 4.3% [30/703]) and are detailed in Table 3.

DISCUSSION

In the current study of patients with previously untreated DLBCL, G-CHOP and R-
CHOP demonstrated similar efficacy for all time-to-event endpoints, and the primary
study endpoint of investigator-assessed PFS was not met. The lack of superiority of
G-CHOP over R-CHOP in a population with aggressive NHL contrasts with the
results of studies evaluating G in CLL and FL. In the GALLIUM study, G-based
induction and maintenance therapy significantly improved investigator-assessed PFS
relative to R-based therapy in 1,202 previously untreated FL patients (Marcus loc.
cit.). G also prolonged PFS relative to R in untreated CLL patients (n = 663) when
both were combined with chlorambucil in the phase 3 CLL11 study (Goede loc. cit.).

Given the advantages of G-based therapy in FL and CLL patients, the lack of benefit
of G-CHOP in DLBCL patients in GOYA was unexpected.lt might simply have
resulted from the differences in biologic and clinical profiles between indolent
lymphoproliferative diseases, such as FL and CLL, and aggressive ones, such as
DLBCL (Lenz, N. Engl. J. Med. 362, 2010, 1417-1429; Lim loc¢. cit.). Indeed,
obinutuzumab may be more beneficial in lymphomas that are less aggressive or, like
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FL, are derived from the germinal center. The trend towards a benefit of G-CHOP
over R-CHOP in GOYA for the GCB subtype, which is derived from the germinal
center and is known to be more like FL compared to other DLBCL subtypes (Morin,
Nature 476 2011, 298-303; Shaffer, Nat. Rev. Immunol. 2, 2002, 920-932), with a
more favorable prognosis and different immune microenvironment than the ABC and
unclassified subtypes, appears to support this finding. The different mode of action of
obinutuzumab and rituximab may also play a role in the differential benefit of these
agents in FL and DLBCL, however, no data are yet available to support this
statement. Ongoing analyses of GOYA biomarker data will provide further insight into
these differences. Notably, dose interruptions and skipped doses in cycle 1 were
more frequent with G-CHOP, reflecting a higher rate of AEs (IRRs and cytopenias);
this might have contributed to the lack of efficacy benefit compared with R-CHOP.

Since the dramatic improvement in outcomes after rituximab was first added 1o
CHOP (Coiffier loc. cit.), no major advances have been made in the management of
DLBCL patients. Randomized trials failed to show a benefit of shortening intervals
between cycles (Cunningham, Lancet 381, 2013, 1817-1826), or from consolidation
with high-dose chemotherapy and autologous stem cell transplantation (Stiff, N. Engl.
J. Med. 369, 2013, 1681-1690; Schmitz, Lancet Oncol 13, 2012, 1250-1259); the
addition of bortezomib to R-CHOP also failed to improve outcomes in a randomized
trial of patients with non-GCB DLBCL (Leonard, Blood 126, 2015, 811), and
maintenance with lenalidomide did not improve OS (Thieblemont, Blood 128, 2016,
471). Given the aggressive behavior of DLBCL, the substitution of rituximab by a new
anti-CD20 antibody with a different mode of action may not be sufficient to overcome
refractoriness to chemotherapy. Combinations of drug-conjugated antibody or anti-
BCL2 agents with R-CHOP could hold more promise, as shown by preliminary
results of recent phase 1/2 studies (Zelenetz, Blood 128, 2016, 3032; Tilly, Blood
128, 2016, 1853).

Determination of COOQO status using gene-expression profiing has identified
biologically distinct subtypes of DLBCL, including GCB and ABC origin subtypes
(Lenz, Proc Natl Acad Sci USA 105, 2008, 13520-13525; Scott, J. Clin. Oncol. 33,
2015, 2848-2856). These molecular subtypes have important implications for
oncogenesis and treatment outcome, as reflected by their inclusion in the current
World Health Organization classification for DLBCL (Swerdlow, Blood 127, 2016,
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2375-2390). Patients with the GCB subtype typically have more favorable outcomes,
whereas the ABC subtype has been associated with inferior outcomes following
chemotherapy or immunochemotherapy (including R-CHOP), and may represent a
poor-risk subset of patients with unmet medical need (as shown in refrospective
studies) (Lenz, Proc. Natl. Acad. Sci. USA loc. cit.; Scott 2015 loc. cit.). GOYA is the
largest prospective study to assess the impact of COOC on clinical outcomes.
Comparison of PFS by COO subtype was consistent with a better outcome in GCB
DLBCL, with the HR indicating a 70% increase in risk of disease progression in
patients with ABC relative to GCB subtype. Outcome for the unclassified subgroup
was similar to that of the ABC subgroup, which is in contrast to what has been
reported in some prior studies (Scott 2015 loc. cit.). Interestingly, COO classification
was not correlated with ORR and/or preliminary assessment of PFS in other
prospectively defined studies, such as REMoDL-B (Davies, Blood 126, 2015, 812) or
PYRAMID (Leonard loc. cit.), although these studies used different COO assays.
Specific treatments aimed at COO subtypes of DLBCL may offer an alternative
strategy for improving outcomes. Selectively targeting the B-cell receptor or NF-kB
pathways, for example, may prove beneficial in DLBCL subtypes (ABC or non-GCB),
as suggested by results of phase 2 studies that evaluated lenalidomide or ibrutinib
with R-CHOP (Nowakowski, J Clin Oncol 33, 2015, 251-257; Vitolo, Lancet Oncol.
152014, 730-737; Younes, Lancet Oncol 15, 2014, 1019-1026). These strategies are
currently being evaluated in randomized phase 3 studies.

The profile and nature of the AEs reported among G-CHOP-treated patients was as
expected, with no new safety signals. The incidence of grade 3-5 AEs, SAEs, and
treatment discontinuations due to AEs was slightly higher in the G-CHOP group than
in the R-CHOP group, in keeping with what has been reported in other studies.
These discrepancies may be due to different structural and biologic properties of G
and R.

In conclusion, the current study demonstrated that G-CHOP did not improve PFS in a
large population of patients with previously untreated DLBCL compared with R-
CHOP, which remains the standard treatment for these patients. No new safety
signals were identified.
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Example 3 — Superiority of Obinutuzumab over Rituximab in New Subgroups of
DLBCL (predictive biomarker-defined; description and resuits of exploratory
analyses of the GOYA clinical phase 3 study)

Example 3.1 - Gazyva ™-CHOP is superior to Ritixumab-CHOP in a biomarker
defined subset of DLBCL - Results from the Roche GOYA (BO21005) ph3

clinical trial

Summary

Rituximab (R) plus CHOP chemotherapy is standard-of-care in previously untreated
diffuse large B-cell lymphoma (DLBCL). Obinutuzumab (G) is a glycoengineered,
type [l anti-CD20 monocional antibody. GOYA was a randomized phase 3 study
comparing G-CHOP and R-CHOP in previously untreated advanced-stage DLBCL.
The GOYA trial in 1L DLBCL did not meet its primary endpoint: stratified HR, PFS:
0.92 (95% Cl 0.76-1.12), but the GALLIUM trial demonstrated superiority of Gazyva
over Rituximab in 1L FL (HR 0.66, 95% CI 0.51-0.85; currently in filing).

In exploratory analyses of GOYA, superiority of Gazyva™ over Rituximab is seen in a
subset of GCB DLBCL patients and/or also in patients with mutations in CD58 and/or
low expression of CD58. This is the first time a Gazyva benefit has been identified in
a biomarker defined subgroup of DLBCL.

The results suggest that (a) subsel(s) of GCB DLBCL patients that respond to
Gazyva can be identified in several ways, e.g. by determining BCL2 translocation
and BCL2 protein overexpression, and also by measuring gene expression profiling,
e.g. Nanostring Cell of Origin (COO) assay using novel cutoffs for the Linear
Predictor Score, LPS.

Methods

Cell-of-origin (COOQ) classification into subgroups germinal-center B-cell (GCB),
activated B-cell (ABC), and Unclassified was based on gene-expression profiling
using the NanoString Research Use Only Lymphoma Subtyping Test (NanoString
Technologies, Inc., Seattle, WA, USA).

The Linear Predictor Score (LPS) is a continuous variable (weighted average for
gene expression of the genes in the Nanostring Lymphoma Subtyping assay) with a
range in GOYA from -1138 to 4504. Normally the LPS used to classify patients into
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COO subgroups GCB, ABC, Unclassified. Default COO algorithm uses a bayesian
approach with GCB /ABC classification based on 290% cut-off on likelihood of being
GCB or ABC (unclassified works as a buffer).

The LPS has been analysed directly for clinical outcome for the first time. LPS was
treated as a continuous variable for assessment of treatment effect (efficacy of G-
CHOP vs. R-CHP) in exploratory un-specified analyses in the GOYA trial.

BCL-2 translocations were assessed using the Bel-2 Dual Color Break Apart (Vysis,
Abbott Molecular) and also with the Foundation Medicine next-generation
sequencing assay, FoundationCne Heme. BCL-2 protein expression was assessed
using a Ventana investigational-use IHC assay (BCLZ antibody clone, 124). Whole-
transcriptome gene expression in the GOYA trial was evaluated using the TruSeq®
RNA Access Library Prep Kit. CD58 mutations were identified using the
FoundationOne heme gene panel.

Results
Biomarker defined subgroups of DLBCL were identified that benefit from G (G-
CHOP) over R (R-CHOP):
e BCL2 translocated patients (see figure 4)
» BCL2 protein expression positive patients (see figure 5)
s BCL2 translocated patients that are BCLZ protein expression positive
(see figure 6)
e A subset of GCB DLBCL patients. These can be identified as:
o Novel subgroup classification of GCB patients by novel cutoffs
of the Linear Predictor Score into novel subgroup “strong-GCB”
(patients with LPS < cutoff) (see figure 7)
o or GCB patients with high BCL2 gene expression
o or GCB patients that are BCL2 protein expression positive
o or GCB patients with BCL2 translocation
o or GCB patients with BCL2 translocation that are BCL2 protein
expression positive (see figure 8)
¢ In general, CD58 mutated patients, and/or patients with low expression
of CD58 (see figure 9)
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Example 3.2 - Superiority of Obinutuzumab over Rituximab in a New molecular
FlL-like Subgroup of DLBCL - Results from the Phase 3 GOYA Trial

Methods

GOYA was an open-label, randomized phase 3 study comparing 1L G-CHOP with R-
CHOP in 1418 DLBCL patients (pts). Biomarker testing was performed on formalin
fixed, paraffin-embedded tumor tissue collected prior to treatment and tested
retrospectively in central laboratories. COO was assessed using the NanoString
Research Use Only LST (NanoString Technologies Inc., Seattle, WA, USA) in 933
pts. Additional biomarker analyses used for molecualar characterization included
DNA-targeted sequencing of 467 genes using the FoundationOne® Heme (FOH)
panel (n = 499 pts) and whole-transcriptome gene expression was evaluated using
TruSeq® RNA sequencing in 552 pts. Vysis LS| Dual Color Break Apart FISH Probes
were used to identify BCL2 translocations (n = 644 pts; FISH cut-off, 50%), and the
Ventana investigational-use IHC assay was used to assess BCL2 expression (BCL2
antibody clone, 124); BCL2+ IHC was defined as moderate/strong staining in 250%
of tumor cells. Multivariate Cox regression and elastic net penalized regression
(alpha=0.5) was used to evaluate biomarker treatment effects. In addition, bootstrap
simulations were conducted to identify the optimal LPS (NanoString LST) to reflect
the robustness of the obsered treatment effectin GOYA and the generalizability of
treatment effect to independent study populations. Multiple testing adjustment was
done by estimating FDRs using the Benjamini-Hochberg procedure (significance,
<5% FDR). Pathway enrichment analysis was performed using a hypergeometric
test; by gene-set enrichment using gene sets defined by MSigDB Hallmarks and a
curated FL somatic mutation hallmark gene set based on a recent published review.

All pts consented to the biomarker analyses.

Results

Assessment of LPS as a continuous variable identified a subgroup of GCB pts that
benefitted from G-CHOP. In particular, strong expression of a germinal-center gene
expression profile (by LPS) was linked with a benefit in outcome from treatment with
G-CHOP vs R-CHOP among pts in GOYA. Bootstrap simulations identified an
optimal LPS cut-off (< 725) for predicting G-CHOP benefit as the 25% (233/933) of
GOYA pts with the lowest LPS scores. These pis are referred to as particularly
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‘strong-GCB’ pls, and comprised 43% (233/540) of evaluable GCB pts in GOYA.
Strong-GCB pts treated with G-CHOP achieved significantly better clinical outcomes
in terms of investigator-assessed progression-free (HR=0.33, p=0.0007), event-free
(HR=0.47, p=0.003)}, and overall survival (HR=0.41, p=0.019) than those treated with
R-CHOP (cf. Figures 10, 12; Table 4). In multivariate analyses, the observed benefit
was independent of baseline demographics and disease characteristics. Safety was
similar with either regimen, FOH, TruSeq RNA, and BCLZ IHC/FISH GOYA data
were used for molecular characterization of the strong-GCB pts. In gene-set analyses
on the FOH data, compared with other GCB pts, strong-GCB pts were significantly
enriched for mutations that are characteristic for FL pts ('weak-GCB’: FDR, 3.54e-9).
in particular, BCLZ2 translocations and mutations in several m7-FLIPl genes were
highly enriched in strong-GCB pts vs other DLBCL subgroups (Figure 11). There was
no evidence for transformed indolent NHL in the strong-GCB subset on central
pathology review.

Conclusions

By analyzing the data from the GOYA ftrial, identified was a new clinically and
molecularly distinct subgroup of GCB DLBCL that comprises at least around 25% of
all DLBCL pts, referred to as ‘strong-GCB'. This distinct subgroup is identifiable by
gene-expression profiling (using, for example, an LPS cutoff of <725 on the
Nanostring LST assay) and characterized by mutations that are also commonly
identified in FL pts (cf. Morin loc. cit.). Treatment with G-CHOP confers substantial
clinical benefit over R-CHOP in this new subset of 1L DLBCL patients.
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The present invention refers the following nucleotide and amino acid sequences:

SEQ ID NO: 1:

Amino acid sequence of the heavy chain variable region of obinutuzumab.
Mouse-human chimeric polypeptide.

Gin Val Gin Leu Val GIn Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser Tyr Ser
Trp lle Asn Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met
Gly Arg lle Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe
Lys Gly Arg Val Thr lle Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gin Gly
Thr Leu Val Thr Val Ser Ser

SEQ ID NO: 2:

Amino acid sequence of the KV1 light chain variable region of obinutuzumab
Mouse-human chimeric polypeptide

Asp lle Val Met Thr Gin Thr Pro Leu Ser Leu Pro Val Thr Pro Gly
Glu Pro Ala Ser lie Ser Cys Arg Ser Ser Lys Ser Leu Leu His Ser
Asn Gly lle Thr Tyr Leu Tyr Trp Tyr Leu Gin Lys Pro Gly Gin Ser
Pro GIn Leu Leu lle Tyr GIn Met Ser Asn Leu Val Ser Gly Val Pro
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lle
Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Ala Gin Asn
Leu Glu Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys
Arg Thr Val

SEQ ID NO: 3:

Nucleic acid sequence encoding the heavy chain variable region of obinutuzumab
Mouse-human chimeric DNA

caggtgcaat tggtgcagtc tggegetgaa gttaagaage ctggoagtic agtgaaggic 60
tectgeaagg cttccggata cgecttcage tattctigga tcaatigggt geggeaggeg 120
cctggacaag ggotegagty gatgggacgag atctitcceg gegatgggga tactgactac 180
aatgggaaat tcaagggeag agtcacaatt accgecgaca aatccactag cacagectat 240
atggagctga geagectgag atctgaggac acggecgtgt attactgtge aagaaatgtc 300
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tttgatggtt actggcttgt ttactggggce cagggaacce tggtcaccgt ctectea 357

SEQ ID NO: 4:

Nucleic acid sequence encoding the KV1 light chain variable region of obinutuzumab
Mouse-human chimeric DNA.

gatatcgtga tgacccagac tecactetee ctgecegica cocctggaga gecegecage 60
attagctgca ggtctageaa gagectcttg cacagcaatg geatcactta ttigtattgg 120

tacctgcaaa agcecagggcea gictccacag clectgatit atcaaatgte caacctigic 180

tetggegtee ctgacceggtt ctecggatee gggtcaggea ctgatitcac actgaaaate 240
agcagggtog aggcetgagga tgtiggagtt tattactgeg ctecagaatcet agaacttcet 300

tacaccticg gcggagggac caaggtggag atcaaacgta cgglg 345

SEQ ID NO: 5:
Amino acid sequence of the heavy chain of obinutuzumab. The variable region

comprises amino acid positions 1 t0 119.

OVOLVOSGAE VKKPGSSVEV SCKASGYAFS YSWINWVRQA PGQGLEWMGR 50

IFPGDGDTDY NGKPKGRVTI TADKSTSTAY MELSSLRSED TAVYYCARNV 100
FOGYWLVYWG QGTLVTVSSA STKGPSVFPL APSSKSTSGE TAALGCLVKD 150
YFPEPVIVSW HEGALTSGVH TEFPAVLOSSG LYSLSSVVTV PSSSLGTQTY 200
ICNVNHKPSN TKVDKKVEPK SCDKTHTCPP CPAPELLGGP SVFLFPPKPK 250
DTLMISRTPE VTICVVVDVSH EDPEVKENWY VDGVEVHNAK TKPREEQYNS 300
TYRVVSEVLTV LHQDWLNGKE YKCKVSNKAL PAPIEKTISK AKGQPREPQV 350
YTLPPSRDEL TKMQVSLTCL VKGFYPSDIA VEWESNGQPE NNYKTTPEVL 400
DSDGSFFLYS KLTVDKSRWQ QGNVFSCSYVM HEALHNHYT(Q KSLSLSPGK 449

SEQ ID NO: 6:
Amino acid sequence of the KV1 light chain of obinutuzumab. The variable region
comprises amino acid positions 1 to 115.

DIVMTOTPLS LPVTPGEPAS ISCRSSKSLL HSHGITYLYW YLOKPGQSPQ 507

LLIYOMSNLV SGVEPDRFSGS GSGTDFTLKI SRVEAEDVGY YYCAQNLELP 100°
YTFGGGTKVE IKRTVAAPSY FIFPPSDEQL KSGTASVVCL LNNFYPREAK 150°
VOWKVDRALQ SGNSQESVTE QDSKDSTYSL SS5TLTLSKAD YEKHKVYACE 200
VITHQGLSSPY TKSFNRGEC 219°

SEQID NO: 7:
Nucleic acid sequence encoding the heavy chain variable region of obinutuzumab (B-
HH8).
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CAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTTAA
GAAGCCTGGGAGTTCAGTGAAGGTCTCCTGCAAGG
CITCCGGATACGCCTTCAGCTATTCTTGGATCAATT
GGGTGCGGCAGGCGCCTGGACAAGGGCTCGAGTG
GATGGGACGGATCTTTCCCGGCGATGGGGATACTG
ACTACAATGGGAAATTCAAGGGCAGAGTCACAATT
ACCGCCGACAAATCCACTAGCACAGCCTATATGGA
GCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGT
ATTACTGTGCAAGAAATGTCTTTGATGGTTACTGGC
TITGTTTACTGGGGCCAGGGAACCCTGGTCACCGTCT
CCTCA

SEQ ID NO: 8:
Nucleic acid sequence encoding the KV1 light chain variable region of obinutuzumab.

GATATCGTGATGACCCAGACTCCACTCTCCCTGCCC
GTCACCCCTGGAGAGCCCGCCAGCATTAGCTGCAG
GTCTAGCAAGAGCCTCTTGCACAGCAATGGCATCA
CTTATTTGTATTGGTACCTGCAAAAGCCAGGGCAG
TCTCCACAGCTCCTGATTTATCAAATGTCCAACCTT
GTCTCTGGCGTCCCTGACCGGTTCTCCGGATCCGGG
TCAGGCACTGATTTCACACTGAAAATCAGCAGGGT
GGAGGCTGAGGATGTTIGGAGTITATTACTGCGCTC
AGAATCTAGAACTTCCTTACACCTTCGGCGGAGGG
ACCAAGGTGGAGATCAAACGTACGGTG

SEQ ID NO: 9:
Amino acid requence of the heavy chain of rituximab.

Rituximab heavy choin chimeric.
QVOLNOPGAELYKPGASYIMSCIKASGYTFTSYNMHAVKQ TPGRGLEWIGALYPGNGDTSY

HOKFKGKATLTADKSSSTAYMOLSSL TSEDSAVYYCARSTY YGGDWYFNVIGAGTTVTVS
AASTRGPSYFPLAPSSKSTSGGTAALGCLYRDYFPEPVTVSWNSGAL TSGVHTFPAVLQS
SGLYSLSSWTVPSSSLGTOTY ICHYNHKPSNTKYDKIKAE PKSCDK THTCPPCPAPELLG
GPSYFLFPPKPRDTLMISRTPEVTCVYVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQY
NSTYRVVSVLTYLHODWLNGRE VKCKYSNRALPAP (TEKTISKAKGOPREPQVYTLPPSRD

ELTKNQVSLTCLYKGFYPSDIAVENE SNGOPENNYKTTPPVLDSDGSFFLYSKLTYDISR
WOQGNVFSC SYMHEALHNHY TQRSLSLSPGK
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SEQ ID NC: 10:
Amino acid requence of the light chain of rituximab.

Rituximab light chain chimeric.
QIVLSQSPATL SASPGEKVTMICRASSSYS YITHWFQOKPGSSPHPWIVATSNLASGYPVR
FSGSGSGTSYSLTISRVEAEDAATYYCQQWT SNPPTFGGGTKLETKRTVAAPSVFIFPRS
DEQLKSGTASVVIL LNNFYPREAKYOWKYDRALDSGNSOESVTEQDSKDSTYSLSETLTL
SKADYEKHKVYACEVTHOGLSSPVTKSFNRGEC

SEQ ID NO:11:
Example of a nucleotide sequence encoding Homo sapiens (human) CD58

(variant 1).

1

61
1z1
181
2472
301
3el
421
481
541
601
661
721
781
841
901
961
1021
1081
1141

gggeegecgy
ggtgettgaa
catggttgcet
geactgobtt
tgtaacttte
ggataaagtt
ggtttattta
agatgagtat
gettgagtet
craatgeaty
ttgteetatyg
tottocacas
cattttgaca
cataccatta
tgacagaaaa
cataactaas
ttttgaacaa
acaaagaaca
tttttgtecag
Lgtacacaag

SEQ ID NO:12:
Example of an amino acid sequence of Homo sapiens (human) CD58 (isoform 1).

1
&6l
121
181
241

mvagsdagra
dkvaslense
ileslpsptlt
lpgkigetls
drkpdrtnsn

SEQ ID NO:13:
Example of a nucleotide sequence encoding Homo sapiens (human) BCL2

{variant alpha).

1
61
1z1
181

tttetgtgaa
cooogegact
attgatggga
ggatcatget

ctgocagooo
cttagggcty
gggagoegacy
ggtttcatca
catgtaccaa
gragaactgyg
gacactgtglt
gaaatggaat
ctteecatcto
ataccsgago
gagoaatgta
aaaatacagt
acotgtatoe
geagtaatta
cocagacagaa
ttattttaaa
ctgttggaaa
ageattagtt
taaattgttt
tga

lgvlsvvell
frafssfknr
caltngsiev
nplfnttssi

geagaagtot
cotgatteat
tegttgoott
gtacttaaaa

agggegggygoe
cttgtggetg
cggggedyggce
gotgtttite
geaatgtgec
aazattctga
caggtageot
cgccaaatat
ceacactaac
attacaacaqg
aacgtaacte
gtactettag
caagoagogy
caacatgtat
ceaactocaa
aactaaaaaqg
tgtaacttga
ttyggetgtos
ttactgatga

ggagoectac
ggcactogoey
cetgggggto
ccaacaaata
tttagaagay
attoagaget
cactatctac
tactgatace
ttgtgeattyg
ccatcgagga
asccagtata
caabtocatta
teattecaaga
tgtgctgtat
ttgattggta
ccatetgatt
agcagotgot
tecaacttatt
tgtagatact
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ttetggeoga
cagaggoeocdy
ctecagegtygyg
tatggtgttg
gtectatgga
tteteatett
aacttaacat
atgaagttet
actaatggaa
chtataatgt
tattttaaga
tttaatacaa
cacagatatg
atgaatggta
acagaagatyg
teteatttga
ttaagaagaa
atatgactag
tttgtaaata

cocgegtagge
cocgacgage
totgootget
tgtatgggaa
agaaacaaas
ttaaaaatay
catcagatyga
ttctttatgt
geattgaagt
actcatggga
tggaaaatyga
catcatcaat
cacttatace
ttetgasaty
aagacaacay
gtattacaat
atacccacta
gtgcttgott
aatgtaasta

hcefgfiscfs quivgvvygn vifhvpsnvp lkevliwkkgk
vyldtvegsl tiynltssde deyemespni
gemipehyns hrglimyswd cpmegekrns
ilttecipssg hsrhryvalip iplavittci

gggaatogat
tygggaagttt
atgeatttgt
aatacaacat
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ctggaaatoo
caaatcaget
tttggtttta
cacagaggaa

toctaattit
ataactggay
caaaaaggaa
gtagactgat

tdtmkfElyv
tsiyfkmend
viymngilke

tactcococtet
agbgctgaag
acttgacaga
attaacaata
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241

301

361

421

481

541

601

661

721

781

841

801

961
1021
1081
1141
1201
1z61
1321
1381
1441
1501
1561
1621
1681
1741
1801
186l
1821
18981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
366l
3721
3781
3841
3801
3861

cttactaata
cetgeateto
ceoctogtoo
ttoetotgggy
toctetggga
gaagtacatc
cygeogogoao
gooccatoca
tgecoooggo
cctocgocayg
cagecagety
gototteagy
catgtgtgtyg
gatgactgag
tgoctttgty
toetgasgact
gggocacaag
agtagaaata
azaasataac
aacagtcette
tttttacatt
tetttggaaa
ctgtgeoctgt
agacggatyy
gggagaagyt
gagggttoct
tgactcacat
taccocactga
aaagtatttt
toateocagta
actcocaata
acattteggt
agtgoctgeot
taggtoectygga
tgtggteteo
gtagaggggt
ggageatggy
gecotgggeo
ggocacggeo
gtgagtttaa
ttgaagtygag
tettgteact
aatatggggy
taaagaagta
ceagtthaga
taccatttat
tatttecgaaa
atttagttat
ttatctettyg
cectaagaasa
catttocacy
gtttottgaa
tacatgcatg
accageagat
toaacacaga
tecttecaggy
tgtggtatga
atgattctas
aatatggaat
tgeagtatyge
tggacgtttt
agtatttgaa
ttttgetgtyg

ataacgtgoo
atgecaaggy
aagaatgcas
geegtggggt
aggatggege
cattataagoe
cogggggoecy
googeatooo
googeoegegy
goeeggegacy
caccetgacge
gacggggtga
gagagegtca
tacctgaacc
gaactygtacy
ctgctcagtt
tgaagteaac
atatgcattg
acacatataa
aggcasaacy
attaagaaaa
toecgaccackt
aaacatagat
BASAAGYACC
gttecatteac
gtggggggaa
gatgeatacc
gatttoccacy
tttaagctac
cettaagoee
ctggototgt
gacttcogesa
tttaggagac
actgagecogy
gaatgtotgy
gtygetggge
agoeacgace
cttootatea
cattttgget
agcaaggoett
gtgteatggsa
gtagtttggt
ttatetgtac
acaaaagaaq
atcagoettg
ctgtattaac
goetgetttasa
ggeotataca
attctteaaa
acctggatgt
tocaacagaat
ggtttoctoeg
tttggttaaa
toaaatctat
cocacooaga
toettectgaa
agocagacct
tttittaages
atccaatoct
toecacgtggt
taatataaag
aaatgtatat
gggttttgtt

tcatgaaata
ggaaacacca
agcacatocsa
gggagetggy
acgotgggag
tgtegeagag
cocoogoace
gggaccoggt
ggectgeget
acttctecey
cotteacoge
actygggogay
accgggagat
ggcacctgea
goeccagaat
tggocotggt
atgcchgooo
tcagtgatgt
acatcacaca
togaatcage
aaagatttat
aattgccaag
tegetttoca
tgatcattgg
ttgeatttet
gtecatgocot
tggtgggagyg
cogasggaca
caattgtgoe
tgattgtgta
ctgagtaaga
tcaggaaggo
cgaagtecge
ggocceteact
aagctgatgg
ctgtoacect
cttettaaga
gaaggacatg
gtagcacaty
taaatgactt
ttaattgacc
tttatttgaa
atoctgggge
tgacatetic
aaacattgat
tittggaatgt
aagsaatacat
ctatttgtygs
agoattotga
cactggooac
tgtttattgt
toocotgggea
cecatgagat
ggtggtttga
gocctoectge
atgeagtggt
cooeggeygygy
aaatattatt
gtgctgetat
aagatcctoo
cotgttttge
atattaagag
acctggtttt
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aagatccgaa
gaatcaagty
ataaaatagc
gegagaggty
aacagggtac
gggctacgag
gggeatetto
cgocaggace
cagecooggty
cogetacege
geggggacgc
gattgtggeo
gtogoocootyg
cacctggate
geggoectety
gogagettge
caaacaaata
accatgaaac
cacagacaga
tatttactge
ttatttaaga
caccgetteg
tgttgttgge
ggaagotgge
ttgecctggg
ceotggeoty
agaagagtty
gegatgggaa
gagasaagca
tattcatata
aacagaatoco
tagagttacc
agaacctgco
ggoctootoo
agotcagaat
ggggooctoo
catgtatcac
gtgaaggety
goacgtigge
tggagagggat
coctgtetatg
aacctgacaa
attanaaaaa
agceaaataaa
ggaataactc
actetgttea
geatcteage
gecaaaggtaa
gaaggtgaga
tgaggagett
gacagttata
attcogeatt
teatteagtt
coetttagaga
cotoottocg
gettacgete
cotcagggas
ttatgaaagyg
cotgoecaaaa
gagetgettt
cbtttgttgt

gtoeoggogy
agataacagta
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aggaattgga
tteogegtyga
tggattataa
cegttggooo
gataaccggy
tgggatgegg
tectoceage
toegeogotge
cecacetgtgg
cgogacttog
thtgocacgg
ttetttgagt
gtggacaaca
caggataacy
Lttgatttcet
atcacootgy
tgoaaaaggt
aaagetgeay
CACacacaca
caaagggaaa
cagteccato
tgtggctoca
cggatoacca
tttetggetyg
ggctgtgata
aagaagagac
ggaacttcag
saatgecectt
ttitagcaat
ttttggatac
tetggaactt
cagagceatca
tgtgtceceag
agggatgatc
tecactgtcea
aggtaggocoo
tgtagaggga
ggaacgtgag
tgtgtggeet
cacaaatcet
gaattacatg
aaaaaaagtt
azatcaatgg
ctaggaaaltt
tgtggeatta
atgtttaatyg
gtttttttgt
toegttttoty
taageectga
tgtttcaace
tetgttgteo
taattcatgy
aaaaatocag
gttgetttac
cgggggetit
caccaagaaa
cagaatgate
tttacattgt
tcattttaat
agaagtaaca
tgtteeaacy
ctaattgety
aatgtgeoca

ataaaaattt
ttgaagacac
ctoctoettet
cagttgettt
agatagtgat
gagatgtgyy
cogggeacac
agacococogge
tecacctgac
cegagatgto
toggtggagga
toggtyggagt
togeoctgty
gaggotggga
cotggetgte
gtgcotatet
toactaaage
gotgtttaag
cacaacaatt
tatcatttat
aaaactocty
cotggatgtt
tetgaagage
ctggaggety
ttaacagagg
tetttgeata
atggacctayg
aaatcatagyg
ttatacaata
goaccocoooa
gaggaagtya
ggoogecaca
cttggaggeo
aacagggoaqg
agaaagagoa
gttttecacygt
aggaacagaqg
gagaggeaat
tggoecacct
agaagaagca
taaaacatta
ceaggtgtgg
tggggaacta
tttttttett
ttgeattata
ctgtggttga
ttttaattgt
tttgagattt
gtotecageta
aagtcatgty
ctitgacett
tattcaggat
atggcaaaty
gtggoectgtt
ctoatggety
goaggaaace
agacetttga
caaagtgaty
gugagtoagltt
atgaagaacy
ggattcacag
gotggetgoo
geotettgge
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4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4g81
4741
4801
4861
4821
4881
5041
5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
H821
5881
5841
6001
5061
6121
6181
6241
6301
6361
6421
6481

cooagaacty
cttattgtta
ttttetocte
catocotatt
aaaaaacagt
tatatgeact
atctgagaac
cagaatgaca
agaaaactot
tttagtteoaa
tgtggectte
gtagetotgy
atcaagatta
gatctattga
caaataglbtt
tggetgtttt
aaaaacagga
tetattetga
tttaagasat
tattcaattt
gttggagggy
gggagttgga
gatgtgatge
tacgaccttt
caatggtata
tttaactaac
gtttattatyg
gagagtgata
gacaaccatyg
atggageatyg
caaacatccet
cactggtgga
agactgtagt
gggooetoeca
gacagtggat
tetfaagtit
aataaaaata
atactttiac
tgcaacactyg
gteteceagtt
cattgocatt
tgtgagatac

tacagtattg
aaaacatgtt
ttettttttt
ttgtattgaa
cotoebgtaty
ttecaaatty
ctootoggeo
getgacaggy
ggcaggetta
acasgacygeo
catttatatyg
cocagtggga
aatgtaaata
gtgaacagaa
ataaatgtga
tagactitet
AAGUCTCURA
tettattotyg
acaattctac
ggatcetttea
tgggagygag
agttttcaga
ctetgegaay
agattocaga
aatttoaage
aggatatita
tacaatacaqg
atacaagteo
accttggaca
aatggtactyg
atcaacaaca
ggatggaaay
gtagatacty
gatagectceat
tgeatttott
tecaaccaagy
agtgtacaat
cttecatgge
tacacataaa
ggocaccatt
aaactttcot

tg

tggetgoact
agaageaatyg
tcattatato
gagggattea
tactoectott
gggacaaggg
ctecocagteo
tetatggoca
agatttggas
aacattctet
tgatctttgt
aaaattagga
atcagggoaa
ttgeaaatay
acttaaacto
tatcacttat
atacaagoca
tggtgtottt
attgtcaage
gggatttttt
gaagaatttt
ataaccagaa
aaccttgigt
gacatcagea
tggatatgte
atgacaacct
aaaaaaalttt
tttagtetta
atcatgaaat
taccggttcoa
aggttgttet
getogotcas
agtaazatocca
tteattaagt
ttggggaage
tttgettttyg
aagtgttttt
tetttttaag
aaatacggta
agetatsatyg
tgtetgtota

tgotetaaga
aatgtatata
taattatttt
catctgeato
tacactggoo
ctetaasaaaa
ctogotgeac
tegggtegto
taaagtcaca
coacagetoa
tttattagta
agtgattata
toocaacaca
tetetatttyg
taattaatte
agttagtaat
ttctaaggaa
tgeageocay
ttatgaaggt
ttttaaatta
taaatgtaaa
ctaagggtat
gacaaatgay
tggotcaaaq
taatgggtat
totggttggt
tataaaatta
cocagtgaat
atgecatctca
tetggactyge
geataccaag
tcaagaaaat
tgcacctaaa
trttecctee
tttettttgy
ttttgagtta
gtattgaaay
attgatactt
aggatacttt
goactttgtt
gttastattyg
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gtagtigaty
aaagoctcaa
geagttggge
ttaactgete
agggtcagag
agoocccaaaa
aaatactoey
teoogaagatt
gaattaagga
cttacctcto
aatgottato
aatcocgagagy
tgtctagett
taattgaact
caactgtact
gtacacctac
attagggagt
acaaatgtgyg
tecaatcaga
ttatgggaca
acattcocccaa
gaaggacctyg
aaacattttyg
tgeagoteoy
ttaasacaata
agggacatct
agoaatgtyga
cattotgtto
ctggatgeas
cocagaaaaa
ctgagoacay
toctgagacta
cettttggaa
aasggtagaat
tggttttgtt
ctggggttat
octtttgtitat
ttaagaggty
acatggttas
tgtgttgttyg
tgaagaaaasa

ttgeattiic
ctagtocattt
aacagagaac
tttatgaatyg
ttasatagaeqg
ggagaagaac
caagagaggc
tggeagggge
agcaccteas
tgtgttcaga
atctaaagat
agttataata
teacetocag
tatcotaaaa
tttaaggeag
totatecagay
cagttgaaat
ttacacactt
totttattgt
aaggacattt
ghttggatca
tattggggtc
aagtttgtgy
tttggeagty
aatgbgcagt
gtttoctaaat
aactgaattyg
catgtotttyg
agaaaatcaqg
taacttcaaqg
aagatgggas
ttaatasata
aatctgeegt
ttgoaagagt
tattatacct
ttttgtttta
caagattttc
goetgatatto
gutasagtaa
gaaasagbca
taaagtacag

SEQ ID NO14::
Example of an amino acid sequence of Homo sapiens (human) BCL2

(isoform alpha).

1 mahagrtoyd nreivmkyvih vklsgrgyvew dagdvgaapp gaspapgifs
61 asrdpvarts plgtpaapga aagpalspvp pvvhltlrga gddfsrryvrr
121 ltpfrargrf atvveelfrd gwvnwgrivaef fefggvmcve svnremsplw
181 Inrhlhtwiqg dnggwdafve lygpsmrplf dfswlslktl lslalvgaci

sgpghtphpa
dfaemssglh
dnialwntay
tlgaylghk
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(i)

(ii)

(iii)

(iv)

CLAIMS

An in vitro method for identifying a diffuse large B-cell lymphoma (DLBCL)
patient (patent with/suffering from DLBCL) which responds to a treatment with
obinutuzumab by reaching an improved clinical outcome as compared to a
treatment with rituximab,

said method comprising determining whether a patient is

a patient with one or more mutation(s) in one or more of the gene(s) selected
from the group consisting of CREBBP, EP300, MEF2B, MYC, EZH2 and
TNFRSF14;

a patient with (a) genetic mutation(s) in CD58 and/or with a low expression of
CD58 that corresponds to log2(normalized Reads Per Kilobase Million
(nRPKM)) < 5.2;

a patient with a cell-of-origin (COQ) subtype of DLBCL being germinal-center
B-cell-like (GCB) DLBCL as defined by a Linear Predictor Score (LPS) <1141
(strong-GCB DLBCL); and/or

a BCL2-translocated DLBCL patient and/or a DLBCL patient with high BCL2
expression wherein 250% of the tumor cells express BCL2.

The in vitro method according to claim 1, wherein said clinical outcome is
progression free survival (PFS), overall survival (OS) and/or event free survival
(EFS).

The in vitro method according to claim 1 or 2, wherein said patient is:
(i) a patient as defined in claim 1(i); and
(i)  a patient as defined in claim 1(ii).

The in vitro method according to any one of claims 1 to 3, in particular
according to claim 3(i), wherein said patient is

(i) a patient as defined in claim 1(iii); and

(i)  a patient as defined in claim 1(iv).

The in vitro method according to any one of claims 1 to 4, in particular
according to claim 1(iii) or 4(i), wherein said patient is identified by determining
the expression of a set of genes comprising one or more (preferably all) of the
genes TNFRSF13B, LIMD1, IRF4, CREB3L2, PIM2, CYB5R2, RAB7L1, and
CCDC50; and MME, SERPINA9, ASB13, MAMLS3, ITPKB, MYBL1, and

93



10.

11.

12

13.

S1PR2.

The in vitro method according to claim 4(i) or 5, wherein said patient with
strong-GCB DLBCL is a patient having a tumor with a weighted expression of
a set of genes comprising one or more (preferably all) of the genes
TNFRSF13B, LIMD1, IRF4, CREB3L2, PIM2, CYB5RZ2, RAB7L1, and
CCDC50; and MME, SERPINAY9, ASB13, MAMLS3, ITPKB, MYBL1, and
S1PR2 resulting in a Linear Predictor Score (LPS) < 1141.

The in vitro method according to claim 5 or 6, wherein said set of genes further
comprises one or more (preferably all) of the genes R3SHDM1, WDR55, ISY1,
UBXN4, and TRIMS56.

The in vitro method according to any one of claims 5 to 7, wherein the
expression of said one or more genes as defined in claims 5 or 6 is normalized
to the expression of one or more (preferably all) genes as defined in claim 7.

The in vitro method according to any one of claims 1 to 8, wherein said LPS is
the weighted sum of the expression of (said) genes calculated according to the
following formula (formula I):

wherein X; is the gene expression for gene j and a; is the coefficient for gene

j.

The in vitro method according to any one of claims 1 to 9, wherein the
expression of (said) genes is determined by the NanoString Research Use
Only Lymphoma Subtyping Test (LST) (NanoString Technologies, Inc.,
Seattle, WA, USA).

The in vitro method according to any one of claims 1 to 10, wherein said LPS
is <1100.

The in vitro method according to any one of claims 1 to 11, wherein said LPS
is < 749.

The in vitro method according to any one of claim 1 to 12, wherein said LPS is
<725.
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14.

15.

16.

17.

18.

19.

20.

An in vitro method for diagnosing in a patient a form of DLBCL which can be
treated with obinutuzumab so that an improved clinical outcome as compared
to a treatment with rituximab is reached,

said method comprising determining whether a patient is a patient as defined
in any one of claims 1 to 13, and diagnosing said form of DLBCL if the patient
is a patient as defined in any one of claims 1 to 13.

Use of a humanized Type Il anti-CD20 antibody comprising a heavy chain
variable region as depicted in SEQ ID NO:1 or as comprised in SEQ ID NO:5
(amino acid residues 1 to 119) and a light chain variable region as depicted in
SEQ ID NO:2 or as comprised in SEQ ID NO:6 (amino acid residues 1 to 115)
in the manufacture of a medicament for treating DLBCL in a patient which
responds to a treatment with obinutuzumab by reaching an improved clinical
outcome as compared to a treatment with rituximab, wherein (i) said patient
has been identified according to the method of any one of claims 1 to 13, or
wherein (ii) a form of DLBCL has been diagnosed in said patient according to
the method of claim 14.

The use according to claim 15, wherein said treatment comprises the step of
(i) identifying a DLBCL patient according to the method of any one of claims 1
to 13, or (ii) diagnosing in the patient a form of DLBCL according to the
method of claim 14.

The use according to claim 15 or 16, wherein said antibody comprises a
glycoengineered Fc region.

The use according to claim 17, wherein said antibody has an increase in the
fraction of non-fucosylated oligosaccharides attached to said glycoengineered
Fc region.

The use according to claim 17 or 18, wherein said antibody has an increase in
the fraction of bisected, non-fucosylated oligosaccharides attached to said
glycoengineered Fc region.

The use according to any one of claims 15 to 19, in particular according to
claim 17, wherein said antibody has significantly higher levels of binding to
human FcyRIIl receptors relative to the non-glycoengineered antibody and/or
relative to rituximab.
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21.

22.

23.

24.

25.

The use according to any one of claims 15 to 20, in particular according to
claim 17, wherein said antibody has significantly higher levels of ADCC activity
relative to the non-glycoengineered antibody and/or relative to rituximab.

The use according to any one of claims 15 to 21, wherein said antibody is
obinutuzumab (Gazyva™/Gazyvaro™; GA1017).

The use according to any one of claims 15 to 22, wherein one or more
additional other cytotoxic or chemotherapeutic agent(s) or ionizing radiation
enhancing the effects of such agent(s), is (are) to be administered.

The use according to any one of claims 15 to 23, wherein said antibody is to
be administered in combination with a CHOP chemotherapy.

The use according to any one of claims 15 to 24, wherein said antibody is

comprised in a pharmaceutical composition comprising a pharmaceutically
acceptable carrier.
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