MABS
2021, VOL. 13, NO. 1, 1954136 (12 pages)
https://doi.org/10.1080/19420862.2021.1954136

Taylor & Francis
Taylor &Francis Group

REPORTS

8 OPEN ACCESS ’ W) Check for updates

Preclinical characterization of dostarlimab, a therapeutic anti-PD-1 antibody with
potent activity to enhance immune function in in vitro cellular assays and in vivo
animal models

Sujatha Kumar®*, Srimoyee Ghosh®, Geeta Sharma¢, Zebin Wang®, Marilyn R. Kehry®, Margaret H. Marinof,
Tamlyn Y. Nebenf, Sharon Lu¢, Shougi Luo", Simon Roberts', Sridhar Ramaswamy/, Hadi Danaee*, and David Jenkins'

aTranslational Research, Immuno-Oncology, Checkmate Pharmaceuticals, Cambridge, MA, USA; ®POncology Experimental Medicine Unit,
GlaxoSmithKline, Waltham, MA, USA; <Synthetic Lethal Research Unit, Oncolog, GlaxoSmithKline, Waltham, MA, USA; “Translational Strategy &
Research, GlaxoSmithKline,Waltham, MA, USA; ¢Cell Biology, AnaptysBio, Inc,San Diego, CA, USA; 'Program Management, AnaptysBio, Inc, San Diego,
CA, USA; sClinical Pharmacology, Scholar Rock, Cambridge, MA, USA; "Toxicology, Atea Pharmaceuticals, Boston, MA, USA; ‘Nonclinical Development,
Research In Vivo/In Vitro Translation, GlaxoSmithKline, Waltham, MA, USA; iGoogle Ventures, Cambridge, MA, USA; ¥Translational Medicine, Blue Print
Medicines, Cambridge, MA, USA; 'External Innovations, IPSEN, Cambridge, MA, USA

ABSTRACT

Inhibitors of programmed cell death protein 1 (PD-1) and its ligand (PD-L1) have dramatically changed the
treatment landscape for patients with cancer. Clinical activity of anti-PD-(L)1 antibodies has resulted in
increased median overall survival and durable responses in patients across selected tumor types. To date,
6 PD-1 and PD-L1, here collectively referred to as PD-(L)1, pathway inhibitors are approved by the US Food
and Drug Administration for clinical use. The availability of multiple anti-PD-(L)1 antibodies provides
treatment and dosing regimen choice for patients with cancer. Here, we describe the nonclinical
characterization of dostarlimab (TSR-042), a humanized anti-PD-1 antibody, which binds with high affinity
to human PD-1 and effectively inhibits its interaction with its ligands, PD-L1 and PD-L2. Dostarlimab
enhanced effector T-cell functions, including cytokine production, in vitro. Since dostarlimab does not
bind mouse PD-1, its single-agent antitumor activity was evaluated using humanized mouse models. In
this model system, dostarlimab demonstrated antitumor activity as assessed by tumor growth inhibition,
which was associated with increased infiltration of immune cells. Single-dose and 4-week repeat-dose
toxicology studies in cynomolgus monkeys indicated that dostarlimab was well tolerated. In a clinical
setting, based on data from the GARNET trial, dostarlimab (Jemperli) was approved for the treatment of
adult patients with mismatch repair—-deficient recurrent or advanced endometrial cancer that had pro-
gressed on or following prior treatment with a platinum-containing regimen. Taken together, these data
demonstrate that dostarlimab is a potent anti-PD-1 receptor antagonist, with properties that support its
continued clinical investigation in patients with cancer.
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Introduction and effectively block the receptor-ligand interaction, can acti-
vate the antitumor immune response and increase patient
survival across a variety of cancers.* To date, there are 6 PD-
1 and PD-L1, collectively referred to here as PD-(L)1, inhibi-
tors approved by the US Food and Drug Administration for
clinical use.”’ '® This competitive landscape of anti-PD-1 anti-
bodies provides patients with cancer with possibilities for dif-
ferent dosing regimens, tolerability profiles, disease-specific
treatments, and pricing options. However, not all patients
respond to a single treatment, indicating a need for more
optimized therapeutic agents.

Dostarlimab (TSR-042, JEMPERLI) is an approved, huma-
nized, monoclonal antibody (mAb) of the immunoglobulin
G (IgG) 4x isotype designed to bind to PD-1 and block inter-
action with its ligands, PD-L1 and PD-L2. Dostarlimab was
derived from a mouse mAb that was humanized by grafting the
heavy- and light-chain complementarity-determining regions
onto the germline variable region frameworks of their nearest

Immunotherapy has drastically changed the therapeutic land-
scape for patients with cancer. Immunotherapies targeting
checkpoint proteins such as programmed cell death protein-1
(PD-1) and cytotoxic T-lymphocyte-associated protein-4
(CTLA-4) have resulted in increased median overall survival
and durable responses in patients across multiple tumor types."

PD-1 is an inhibitory immune checkpoint receptor
expressed on activated T cells. Through interactions with its
ligands, programmed cell death ligands 1 and 2 (PD-L1 and
PD-L2), PD-1 suppresses activated effector T-cell functions,
including proliferation, cytokine production, and cytotoxic
activity. Upregulation of PD-L1 by tumor cells is one of the
mechanisms by which tumor cells can evade the immune
system and interfere with cancer-specific immune
responses.”” Preclinical and clinical studies have demonstrated
that therapies that bind to either the PD-1 receptor or ligand,
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human species orthologs, followed by affinity maturation via
mammalian cell display and somatic hypermutation, using the
AnaptysBio SHM-XEL system.""'> Owing to the lack of cross-
reactivity of dostarlimab to mouse PD-1, its single-agent anti-
tumor activity was evaluated using humanized mouse models.
In this model system, dostarlimab demonstrated antitumor
activity as assessed by tumor growth inhibition, which was
associated with increased infiltration of immune cells. These
data demonstrate that dostarlimab is a potent anti-PD-1 recep-
tor antagonist, with properties that support its continued clin-
ical investigation in patients with cancer.

Dostarlimab is currently being evaluated in several solid
tumor types in the Phase 1 GARNET trial (NCT02715284),
a dose escalation and safety/efficacy cohort expansion
study.'>'* Dostarlimab has been approved in patients with
deficient mismatch repair endometrial cancer after demon-
strating clinically meaningful antitumor activity, with an objec-
tive response rate of 42.3%, a disease control rate of 57.7%, and
a safety profile consistent with that of approved anti-PD-1
drugs.">"°

Results

Binding of dostarlimab to human and cynomolgus
monkey PD-1

Binding profiles of dostarlimab to human and monkey PD-1
proteins were assessed by 2 orthogonal methods: surface plas-
mon resonance (SPR) and flow cytometry.

Biochemical-binding characteristics of dostarlimab to PD-1

SPR was used to assess the biochemical-binding characteristics of
dostarlimab to the extracellular domain of purified human and
cynomolgus monkey PD-1 protein. The binding affinities of dos-
tarlimab to human and cynomolgus monkey PD-1 were 0.3 and
0.5 nM, respectively, suggesting strong binding affinity to PD-1
proteins. For human PD-1, dostarlimab displayed an association
rate of 5.7 x 10° (M~*'s™!) and dissociation rate of 1.7 x 107 (s™),
suggesting rapid association with the target and slower dissocia-
tion from target (Table 1). Binding kinetics to human and cyno-
molgus monkey PD-1 were similar, with less than a 2-fold
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Table 1. Biochemical and cell-based binding of dostarlimab to PD-1.

PD-1-expressing CHO
Kinetic parameters (SPR) expressing

cells®
Kassoc](M_15_ Kdiss]oc (S_ KD
) (nM) ECso (NM)
Human PD-1 57 % 10° 17x100 030 20
4
Cynomolgus 43x10°  23x100 053 34
PD-1 4

“Dostarlimab binding was not detected on nontransfected CHO cells.

CHO: Chinese hamster ovary; ECsy: half-maximal effective concentration; Kjssoc:
association rate constant; Kp: dissociation constant; Kgissoc: dissociation rate
constant; SPR: surface plasmon resonance.

difference in observed affinity constant (Kp) values. High binding
affinity to cynomolgus PD-1 also supports using the monkey as
a relevant species for preclinical toxicologic evaluation.

Cell surface binding of dostarlimab to PD-1

Dostarlimab binds to recombinant human and cynomolgus
monkey cell surface PD-1 expressed on CHO-KI cells with
calculated half-maximal effective concentration (ECs,) values
of 2.0 and 3.4 nM, respectively. These data are consistent with
the amino acid sequence identity between the extracellular
domain of human and cynomolgus monkey PD-1 (97%). We
also measured dostarlimab binding to endogenous PD-1 on
human and cynomolgus monkey peripheral blood mononuclear
cells (PBMCs). On gated CD3" T cells, dose-dependent receptor
occupancy was observed in 3 donors, which saturated at dostar-
limab concentrations above 14 nM (2000 ng/mL; Figure 1).

Effect of dostarlimab on interaction of PD-1 with its
ligands PD-L1 and PD-L2

Compared with an IgG4 isotype control, dostarlimab efficiently
blocked PD-1/PD-L1 and PD-1/PD-L2 binding, with calcu-
lated half-maximal inhibitory concentration (ICs,) values of
1.8 and 1.5 nM, respectively (Figure 2a). In a cell-based func-
tional reporter assay, dostarlimab potently inhibited the inter-
action between PD-1 and PD-L1 with an ECs, of
approximately 2 nM (Figure 2b). This result was consistent
with data generated using soluble PD-L1 (Figure 2a).
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Figure 1. Dostarlimab binding to native PD-1 receptor expressed on human and cynomolgus monkey CD3™ T cells. Dostarlimab binds with high affinity to native human
and cynomolgus monkey PD-1 expressed on the surface of CD3* T cells. Occupancy of dostarlimab on cynomolgus monkey and human CD3* T cells was assessed by
preincubating PBMCs from either (a) cynomolgus monkey or (b) human donors with dostarlimab at varying concentrations and then incubating with either a saturating
concentration (20 ug/mL) of dostarlimab or IgG4 isotype control before detection with either FITC-anti-CD3 or PE-anti-lgG4 antibodies and analysis by flow cytometry.
The number of CD3*/IgG4" cells was quantified, and percentage receptor occupancy was calculated as described in Materials and Methods. FITC: fluorescein
isothiocyanate; IgG: immunoglobulin G; PBMC: peripheral blood mononuclear cells; PD-1: programmed cell death protein 1; PE: phycoerythrin.
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Figure 2. Dostarlimab disrupts binding of PD-1 to its ligands. Dostarlimab potently blocks the interaction of PD-1 with its ligands PD-L1 and PD-L2 and inhibits PD-1/PD-
L1-driven signaling. (a) Dostarlimab inhibits the binding of labeled PD-L1-mFc-DyL650 and PD-L2-mFc-DyL650 to CHO-K1 cells stably expressing recombinant human
PD-1. (b) Dostarlimab relieves PD-1/PD-L1-mediated repression of an NFAT-luciferase reporter downstream of TCR signaling. For a detailed description of the assay, see
Materials and Methods. CHO: Chinese hamster ovary; ECso: half-maximal effective concentration; ICso: half-maximal inhibitory concentration; NFAT: nuclear factor of
activated T cells response element; PD-1: programmed cell death protein 1; PD-L1(2): programmed cell death ligand 1(2); RLU: relative light units; TCR: T-cell receptor.

Fc domain-mediated functions of dostarlimab

Immunoglobulins bound to cell surface receptors, such as PD-
1, can attract natural killer cells, macrophages, and monocytes.
Binding of these cells via fragment crystallizable gamma (Fcy)
receptors (particularly FcyRI and FcyRIITA) to the Fc portion
of immunoglobulins can initiate antibody-dependent cellular
cytotoxicity (ADCC)."” However, complement-dependent
cytotoxicity (CDC) is initiated by binding of complement
component 1q (Clq) to the Fc portion of immunoglobulins.
Different IgG isotypes bind to Fc receptors and complement
proteins with different affinities, thereby eliciting different
levels of effector function. IgG4 isotypes have very low effector
function and hence are a valuable backbone for therapeutic
antibodies that require minimal Fc function.'® Therefore, IgG4
isotype was selected for dostarlimab to ensure that it did not
mediate clearance of tumor-reactive T cells.

To evaluate Fc-mediated functions of dostarlimab, binding
to multiple Fc receptors and Clq protein was assessed. In
comparison to a human IgGl control antibody (rituximab
[MabThera]; Roche) and consistent with expectations of
a human IgG4 antibody, Cl1q showed no binding to dostarli-
mab (Supplementary Figure S1). We measured the binding
properties of dostarlimab to Fcy receptors using enzyme-
linked immunosorbent assays (ELISA) and SPR methodolo-
gies. Whereas Humira (adalimumab) and MabThera, which
are both IgG1l antibodies, effectively bound FcyRIIIA and
FcyRI receptors, respectively, dostarlimab binding affinity
estimates against FcyRIIIA were minimal and slightly
reduced against the FcyRI receptor, as expected for an 1gG4
antibody (Supplementary Table S1 and Supplementary
Figure S2).

Effect of dostarlimab on T-cell activation in vitro

The effects of dostarlimab on T-cell function were assessed by
three orthogonal methods: (1) mixed lymphocyte reaction
(MLR); (2) in vitro polyclonal T-cell activation assay using
staphylococcal enterotoxin B (SEB); and (3) an antigen-
dependent T-cell activation system using a combination of
influenza/purified protein derivative/tetanus toxoid (flu/PPD/
TT) antigens.

The functional antagonist activity of dostarlimab in augment-
ing in vitro responses of primary human CD4" T cells was tested
in a human CD4" T-cell MLR assay. Antagonism of PD-1 in this
assay has been shown to result in increased T-cell activation, as
measured by increased interleukin (IL)-2 production.19
Antagonism of PD-1 by dostarlimab increased IL-2 production
with an ECs, of approximately 1 nM (n = 4; range, 0.13-2 nM).
An illustrative example is shown in Figure 3a.

The immunostimulatory capacity of dostarlimab was tested
in a functional T-cell activation assay. The addition of dostarli-
mab to SEB-stimulated PBMCs led to increased IL-2 production
(Figure 3b), with an ECsq of approximately 0.1 nM, which
supports induction of increased T-cell activation by dostarlimab.

The ability of dostarlimab to enhance antigen-specific (flu/
PPD/TT) T-cell activation was also evaluated. In this assay,
consistent with its ability to functionally antagonize PD-1,
dostarlimab treatment enhanced interferon (IFN)-y release
with an ECsy of approximately 0.5 nM (Figure 3c). Taken
together, all these functional assay systems support that dos-
tarlimab can enhance T-cell function in vitro.

Dostarlimab lacks T-cell agonist activity

To determine whether dostarlimab could stimulate T cells in the
absence of T-cell receptor (TCR) activation, we tested dostarli-
mab in a cytokine release assay.”’ In this assay, stimulation of
healthy donor PBMCs with anti-CD3™ and anti-CD28-coated
beads for 48 hours induced a dose-dependent increase in IFN-y
and IL-2 production. Dostarlimab incubated with PBMCs at
doses of 1 to 100 pg/mL did not induce significant production
of either cytokine. Multiplexed analysis of culture supernatants
from dostarlimab-treated PBMCs confirmed no significant pro-
duction of IFN-y, tumor necrosis factor alpha (TNF-a), IL-2, IL-
4, IL-6, or IL-10 (Supplementary Table S2). These data support
lack of T-cell agonist activity of dostarlimab.

Antitumor activity and pharmacodynamics of dostarlimab
monotherapy in humanized mouse models

As dostarlimab does not cross-react with mouse PD-1, the
ability of dostarlimab to exhibit antitumor activity in vivo
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Figure 3. Functional activity of dostarlimab in primary T-cell-based assays. The functional activity of dostarlimab was evaluated in several in vitro assays, including (a)
allogeneic MLR, (b) SEB activation, and (c) flu/PPD/TT activation assays. In the MLR assay, dendritic cells and allogeneic CD4* T cells were incubated in the presence of
dostarlimab or isotype control at the indicated concentrations for 48 hours, and activation of T cells was determined by quantifying the level of IL-2 secretion.
Representative data from 4 donor combinations is shown in (a). PBMCs from 5 and 3 donors, respectively, were incubated as described in Materials and Methods with
either SEB or flu/PPD/TT in the presence of dostarlimab or isotype control at the indicated concentrations for 72 hours and 5 days, respectively. Activation of T cells was
determined by measuring the level of IL-2 or IFN-y secretion. Results shown are the normalized mean + SEM values across all donors. IFN: interferon; IL: interleukin; MLR:
mixed lymphocyte reaction; PBMC: peripheral blood mononuclear cell; PPD: purified protein derivative from Mycobacterium tuberculosis tuberculin; SEB: staphylococcal

enterotoxin B; SEM: standard error of the mean; TT: tetanus toxoid antigen.

was assessed in humanized mouse models representative of
human non-small cell lung cancer and breast cancer.”?*
Briefly, highly immunodeficient NOG-EXL mice that express
human granulocyte-macrophage colony-stimulating factor
(GM-CSF) and human IL-3 (Taconic Bioscience, NY) were
humanized by engraftment of CD34" human hematopoietic
stem cells from cord blood, resulting in functional human
immune cells in the host mice.”> Compared to treatment with
the IgG4 isotype control, dostarlimab monotherapy resulted in
greater inhibition of tumor growth in an A549 lung cancer
model (tumor growth inhibition [TGI] of 62% at termination;
Figure 4b). Pharmacodynamic changes in tumor-associated
CD45" immune cells after treatment with dostarlimab were
assessed at the end of the study. The antitumor activity of
dostarlimab was associated with a reduction in tumor-
associated regulatory T cells and a trend toward increased
tumor-infiltrating CD8™ T cells (Figure 4c). Relative to isotype
control, dostarlimab monotherapy also inhibited tumor
growth of MDA-MB-436 breast cancer model (TGI of 53%;
Figure 5b).

Pharmacokinetics and toxicity of dostarlimab in
cynomolgus monkeys

The pharmacokinetics and toxicology of dostarlimab were
assessed in cynomolgus monkeys. In a single-dose pharmaco-
kinetics study, dostarlimab (10, 30, and 100 mg/kg) was admi-
nistered to monkeys via intravenous (IV) infusion for
15 minutes. The concentration-time profiles of dostarlimab
were characterized by an initial brief distribution phase, fol-
lowed by a linear beta elimination phase and a terminal anti-
drug antibody-mediated elimination phase (Figure 6).
Pharmacokinetic parameters are summarized in Table 2. The
observed time to maximum concentration (T,,.,) was 0.5
1.0 hour post-dose, and mean volume of distribution at steady
state (V) was 46.5, 48.5, and 43.9 mL/kg after the administra-
tion of 10, 30, and 100 mg/kg, respectively. Mean IV clearances
(CLs) were 0.215, 0.186, and 0.258 mL/h/kg for the 10-, 30-,
and 100-mg/kg dose groups, respectively. Individual terminal
half-lives ranged from 14.9 to 283 hours. Overall, as the dosage

increased from 10 to 100 mg/kg, exposure to dostarlimab
(maximum concentration [C,,,«] and area under the concen-
tration-time curve [AUC] from 0 to 1320 hours [AUCq_;350n])
increased in an approximately dose-proportional manner,
without the observation of target-mediated disposition.**
Based on the CL and Vss, dostarlimab is a typical mAb.** No
sex-specific differences were observed at any of the three doses
evaluated.

In a 1-month repeat-dose toxicology study, dostarlimab was
well tolerated when administered once weekly to male and
female cynomolgus monkeys via IV infusion at doses of 10,
30, or 100 mg/kg. No unexpected deaths, no drug-related
clinical signs, and no effect on body weight were observed
during the study. The exposure (C,.x and AUC from 0 to
168 hours [AUCy_;¢sn]) increased in an approximate propor-
tion to the dose on days 1 and 22. There were no sex-specific
differences in exposure between males and females (Table 3).
The T,,.x ranged from 0.5 to 8 hours. Drug accumulation was
observed with the once-weekly dosing schedule (Table 3). The
accumulation ratio was 2.9 (10 mg/kg), 2.4 (30 mg/kg), and 2.1
(100 mg/kg) when AUC,_;65, Was compared between day 22
(the fourth dose) and day 1 (the first dose).

Discussion

Preclinical characterization of dostarlimab demonstrated
a favorable anti-PD-1 antibody profile, including effectively
binding to PD-1 and successfully antagonizing the interaction
with PD-L1 and PD-L2. Dostarlimab binds with high affinity to
the human PD-1 receptor, with a binding affinity (Kp) of 300
pM. This binding profile is similar to preclinical data reported
for the approved PD-1 therapies nivolumab, pembrolizumab,
and cemiplimab.*®~*° IgG4 isotype was selected for dostarlimab
to produce the most reliable and efficacious therapeutic mod-
ality. All three approved anti-PD-1 antibodies (pembrolizu-
mab, nivolumab, and cemiplimab) are IgG4 modalities; anti-
PD-L1 antibodies (atezolizumab, avelumab, and durvalumab)
are IgGl isotypes. In a therapeutic setting where immune
enhancement is the outcome, chronic administration of IgG1
Fc with effectorless mutations could introduce additional
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Figure 4. Antitumor and pharmacodynamic activity of dostarlimab monotherapy in a humanized mouse model of non-small cell lung cancer. (a) Study schema:
dostarlimab or IgG4 isotype control (200 pg/mouse, twice weekly) was dosed to established A549 tumors (80-120 mm?) grown as xenografts in humanized NOG-EXL
mice (Taconic), and (b) antitumor activity and (c) pharmacodynamic effects in the tumor. Human CD4*, CD8*, NK/NKT, and activated CD8" (GZMB, CD8") cells in the
tumors were quantified by flow cytometry as percentage of human CD45™ cells. *p < .05 (unpaired t test). PD-1: programmed cell death protein 1; CD-8: cluster of
differentiation-8; GZMB: Granzyme B; IgG: immunoglobulin G; NK: natural killer; T,.4: regulatory T cells.

immunogenic sites. IgG2 antibodies are more challenging to
manufacture than IgG1 or IgG4.”

Dostarlimab also demonstrated effective enhancement of
T-cell activation in multiple in vitro functional assay systems
using primary human T cells. In addition, while dostarlimab
enhanced T-cell activation in antigen-dependent systems, it
did not have any direct nonspecific effects on T-cell responses
as demonstrated by the lack of cytokine release upon exposure
to antibody alone. Dostarlimab displayed effective antitumor
activity in humanized mouse tumor models and showed
a consistent pharmacokinetic and pharmacodynamic profile,
with low potential for off-target effects.

Although increasing the activation state of the immune
system is an effective antitumor strategy, anti-PD-(L)1 thera-
pies are associated with a number of adverse events, including
pneumonitis, colitis, hypothyroidism, and infusion-site
reactions.’’ These events are likely related to the binding to
the target, and associated pharmacodynamic effects, such as
immune-related adverse events of the anti-PD-(L)1
therapies.’® The other critical aspect in predicting the safety
profile of a new anti-PD-(L)1 therapy is cytotoxicity due to the
antibody’s binding to complement or FCy receptors.
Consistent with its IgG4 framework, dostarlimab had little to
no binding to complement protein Clq or Fcy, receptors that
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Figure 6. Concentration-time profiles of single-dose dostarlimab. Mean serum concentration-time profiles of dostarlimab after single intravenous infusion of

dostarlimab to male and female cynomolgus monkeys. Concentration-time profiles
quantification, if applicable. The lower limit of quantification was 31.0 ng/mL.

elicit CDC or ADCC, respectively,'” and hence is unlikely to
result in the depletion of antitumor effector T cells.

In the single-dose pharmacokinetics study, large variations
in t;, were observed (Table 2). Males had shorter t,;, than
females in both 10-mg/kg and 30-mg/kg groups, with similar
results for 100 mg/kg. The large variation may be due to the
effects of antidrug antibodies (ADAs). At days 29, 42, and 56,
a higher percentage of male cynomolgus monkeys had con-
firmed ADAs than female cynomolgus monkeys in both 10-mg

were plotted through the first post-dose time point that was below the limit of

/kg and 30-mg/kg groups. For the 100-mg/kg group, both male
and female cynomolgus monkeys had the same numbers of
ADA-positive animals for the whole pharmacokinetics/ ADA
sampling process.

The cynomolgus monkey was selected as the relevant spe-
cies to evaluate dostarlimab toxicity. The selection was based
on DNA homology of PD-1 extracellular domains of different
species, cross-species PBMC binding by dostarlimab, and PD-1
binding affinity and receptor occupancy of dostarlimab.



Table 2. Mean pharmacokinetic parameters for treatment groups of dostarlimab after single-dose intravenous infusion to monkeys.
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Dose (mg/ Sex Cinax (Hg/mL) Trmax ()
k)
10 Male 265 +9.87 0.5 (0.5-
1.0)
Female 274 £ 6.81 0.5 (0.5-
1.0)
Combined 269 +9.04 0.5 (0.5-
1.0)
30 Male 758 +77.0 0.5 (0.5-
1.0)
Female 693 +44.7 0.5 (0.5-
0.5)
Combined 725 + 66.6 0.5 (0.5-
1.0)
100 Male 3400 + 80.0 1.0 (0.5-
4.0)
Female 2930 = 135 1.0 (0.5-
1.0)
Combined 3170 £ 274 1.0 (0.5-

4.0)

ty/2 (h)
31.0 (14.9-97.0)

168.6 (72.1-
282.6)
84.5 (14.9-
282.6)
58.5 (26.8-
243.2)
123.0 (86.7-
217.2)
104.9 (26.8-
243.2)
56.7 (31.1-
138.7)
60.7 (19.9-66.2)

58.7 (19.9-
138.7)

AUCq_130 (h X pg/
mL)

45,700 + 21,800
57,400 + 14,400
51,600 + 17,700
145,000 + 34,100
189,000 + 12,400
167,000 + 33,200
426,000 + 224,000
437,000 + 126,000

432,000 + 163,000

Vs (mL/kg)

39.9 £ 8.17

53.1£5.28

46.5 £ 9.49

48.5 +£7.90

48.6 = 6.81

48.5 = 6.61

41.0 £ 394

475+ 484

439 +£7.22

MRT (h)

193 £ 129

314 £ 110

254 + 126

242 £ 99.0

307 £30.5

275 +74.5

282 £ 170

271 £ 213

192 £79.9

CL (mL/h/kg)

0.248 + 0.0933

0.181 + 0.0547

0.215 = 0.0778

0.213 £ 0.0465

0.158 + 0.00896

0.186 = 0.0424

0.274 £ 0.114

0.242 + 0.0685

0.258 + 0.0863

Data are presented as mean =+ standard deviation for C,., AUCq_1320, Vss, MRT, and CL values, and median (range) for T, and t;/, values. AUC,_q3,0: area under the
concentration—time curve from time 0 to 1320 hours; CL: clearance; Cpay: maximum concentration; MRT: mean residence time; t;,,: half-life; Tax: time to Cray Vss:

volume of distribution at steady state.

Table 3. Mean pharmacokinetic parameters for treatment groups of dostarlimab after intravenous infusion to monkeys at day 1 and day 22 in 1-month repeat-dose

toxicology study.

Dose (mg/kg) Study day Sex Cinax (Hg/mL) Tmax (h) t12 (h) AUCq_16g (h*pg/mL)
10 1 Male 257 +77.8 0.5 (0.5-4.0) 260.1 (140.7-597.2) 17,700 + 3870
Female 273 £27.2 0.5 (0.5-4.0) 211.9 (133.9-346.6) 19,800 + 2620
Combined 265 + 56.1 0.5 (0.5-4.0) 211.9 (133.9-597.2) 18,800 + 3340
22 Male 451 + 335 0.5 (0.5-0.5) 249.3 (191.3-424.3) 54,600 + 5110
Female 488 + 49.3 0.5 (0.5-4.0) 187.3 (175.3-542.3) 54,300 + 8540
Combined 469 + 44.5 0.5 (0.5-4.0) 217.8 (175.3-542.3) 54,400 + 6710
30 1 Male 691 + 76.6 0.5 (0.5-0.5) 184.5 (109.4-294.1) 54,300 = 5730
Female 873 +£77.6 4.0 (0.5-8.0) 137.7 (107.8-224.0) 68,000 + 9350
Combined 782 £ 120 0.5 (0.5-8.0) 174.9 (107.8-294.1) 61,200 + 10,300
22 Male 1260 + 251 4.0 (0.5-8.0) 4436 (111.8-810.2) 147,000 + 57,700
Female 1380 + 197 4.0 (0.5-8.0) 222.0 (192.9-438.6) 147,000 = 22,100
Combined 1320 + 224 4.0 (0.5-8.0) 318.2 (111.8-810.2) 147,000 + 41,700
100 1 Male 2380 + 475 0.5 (0.5-0.5) 227.5 (165.5-305.1) 193,000 + 14,800
Female 2850 + 718 0.5 (0.5-8.0) 144.1 (110.3-191.0) 201,000 + 16,800
Combined 2620 + 630 0.5 (0.5-8.0) 172.3 (110.3-305.1) 197,000 = 15,600
22 Male 4080 + 313 4.0 (4.0-8.0) 286.6 (161.2-468.6) 473,000 + 69,000
Female 4060 + 1470 0.5 (0.5-8.0) 175.3 (57.1-266.0) 365,000 £ 191,000
Combined 4070 + 1010 4.0 (0.5-8.0) 212.8 (57.1-468.6) 419,000 + 148,000

Data are presented as mean + standard deviation for Cp,,, and AUCq_q6g Values, and median (range) for T, and t;/, values. AUC,_;4g: area under the concentration—
time curve from time 0 to 168 hours; C;,.x: maximum concentration; t;,: half-life; T time to Cpax.

Furthermore, the results obtained from the human and cyno-
molgus monkey tissue cross-reactivity studies indicated that
dostarlimab stained similar cell types (including lymphocytes
and monocytes) in human and cynomolgus monkey tissues.
Since dostarlimab is not active in rats or mice and has low
binding to dog PBMCs, the cynomolgus monkey serves as the
only species for the toxicology program. This selection is in
accordance with International Conference on Harmonization
S6(R1) Preclinical Safety Evaluation of Biotechnology-Derived
Pharmaceuticals, which states that although safety evaluation
programs should normally include two relevant species, in
certain justified cases one relevant species may suffice (e.g.,
when only one relevant species can be identified or when the
biological activity of the biopharmaceutical is well under-
stood). Pharmacokinetic and toxicologic evaluation of dostar-
limab in single- and 4-week repeat-dose toxicology studies in
cynomolgus monkeys indicated that dostarlimab was well

tolerated with a dose proportional and typical mAb pharma-
cokinetic profile.”> These studies demonstrate a favorable risk:
benefit ratio for dostarlimab and support clinical studies.
Taken together, these data demonstrate that dostarlimab is
a potent anti-PD-1 receptor antagonist, with properties that
support its clinical investigation in patients with cancers.

The preclinical data presented here support dostarlimab’s
first-in-human dose selection and demonstrate that there is
a sufficient safety margin for the drug to be further evaluated
in the human dose-finding parts 1 and 2A of the Phase 1
GARNET trial.”> The 1-mg/kg starting dose in the GARNET
trial represents a 100-fold dose multiple (i.e., 100 mg/kg/1 mg/
kg) compared to the highest dose level tested in the monkeys.
Moreover, the patients can get some clinical benefit at the
proposed starting dose of 1 mg/kg since it is within the effica-
cious dose range of the approved anti-PD-1 agent,
pembrolizumab.** After the part 1 dose escalation and part
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2A safety and pharmacokinetics confirmation, a patient central
therapeutic dose - four doses of dostarlimab administered
every 3 weeks at 500 mg followed by every 6 weeks at
1000 mg - was established. The GARNET trial is the first
trial to test a 6-week anti-PD-1 dosing regimen in patients.
Based on data from the GARNET trial, dostarlimab was
approved for the treatment of adult patients with mismatch
repair—deficient recurrent or advanced endometrial cancer that
have progression on or following prior treatment with plati-
num-containing regimen.'®

In ongoing clinical studies, dostarlimab has demonstrated
robust and durable responses and a manageable safety profile
with adverse events characteristic of other anti-PD-1
therapies.'>'* Dostarlimab shows promise as an anti-PD-1
therapy, and clinical trials are ongoing in which dostarlimab
is being evaluated for use as monotherapy and combination
therapy across multiple tumor types, including RUBY
(NCT03981796),  FIRST  (NCT03602859),  IOLite
(NCT03307785), and MOONSTONE (NCT03955471).">'*

Materials and methods
Preparation of dostarlimab

Dostarlimab, a humanized mouse mAb to human PD-1, was
generated from human (gamma)4 (S228P)/(kappa) constant
regions (designated IgG4 [S228P]) and optimized variable
regions, using AnaptysBio’s SHM-XEL platform.”® To support
non-GLP preclinical studies, a research lot of dostarlimab was
produced by stable transfection of CHO-S cells with a single,
linearized vector encoding the antibody heavy and light chains,
using Lipofectamine LTX (Invitrogen #15338500) according to
the manufacturer’s instructions. The pool of transfected cells
was subcloned, and a stable clone was selected for scale-up
production based on mAb expression levels and growth char-
acteristics. The CHO-S subclone was seeded into a 20-L WAVE
Bioreactor and monitored daily for cell density and human IgG
in the culture medium. Antibody in culture supernatant was
purified on a MabSelect protein A affinity medium column,
a high-flow agarose matrix designed for capturing antibodies
in large sample volumes (GE Healthcare Life Sciences; 250-mL
column). Glycine (100 mM, pH 3.0)-eluted fractions were
neutralized, pooled, and buffer exchanged by tangential flow
filtration (Millipore) into PBS, pH 7.4. Antibody concentra-
tions were determined by absorption at 280 nm.

Binding assays

PD-1-binding assays

The ability of dostarlimab to bind to human and cynomolgus
monkey PD-1 was assessed by flow cytometry and SPR. SPR
studies were carried out using a Biacore T200, and kinetic
constants were determined using the corresponding evaluation
software. Experimental parameters were chosen to ensure that
saturation would be reached at the highest antigen concentra-
tions and maximum analyte-binding capacity (R.,) values
would be kept under 100 response units. Anti-human IgG (Fc-
specific, 10,000 response units; GE Healthcare Life Sciences)

was immobilized on a Biacore CMS5 chip using
N-(3-dimethylaminopropyl)-N"-ethylcarbodiimide =~ hydro-
chloride)-activated amine coupling chemistry. Dostarlimab
(0.5 pg/mL, 60-second capture time) was then captured onto
this surface at 25°C. Soluble monomeric human or cynomolgus
monkey PD-1 in a 2-fold serial dilution from 25 to 0.78 nM
with a duplicate at 6.25 nM was flowed over captured antibody
for 240 seconds at a rate of 30 puL/min, and dissociation was
monitored for 600 seconds. Capture and analyte binding were
performed in HBS-EP+ buffer (10 mM N-[2-hydroxyethyl]
piperazine-N[2-ethansulfonic acid] [HEPES], pH 7.,
150 mM sodium chloride [NaCl], 3 mM ethylenediaminete-
traacetic acid [EDTA], 0.05% surfactant P20; Teknova). Chips
were regenerated between each run using 3 M magnesium
chloride (30-second contact time followed by 60-second wash
at 30 pL/min). The resulting sensorgrams were fitted globally
using a 1:1 binding model to calculate on and off rates (K,ssoc
and Kkgisso»  respectively) and dissociation constants as
a measure of overall affinity (Kp).

For the flow cytometry-based binding studies, dostarlimab
(0.1-100 nM, 3-fold dilutions) was added to Chinese hamster
ovary (CHO)-K1 cells (1 x 10°) stably expressing either full-
length human or cynomolgus monkey PD-1 and incubated on
ice for 30 minutes. Cells were washed twice in phosphate-
buffered saline (PBS) with 1% bovine serum albumin (BSA)
and incubated for 30 minutes on ice with phycoerythrin (PE)-
conjugated goat anti-human IgG Fc (1:100; Southern Biotech,
Cat#2014-09) or PE-conjugated mouse anti-human IgG4 Fc
(1:500; Southern Biotech, Cat#9200-09) to detect antibody
binding. Cells were washed and resuspended in the presence
of propidium iodide to exclude dead cells or were fixed in PBS
with 1% paraformaldehyde and analyzed for fluorescence on
a BD FACSArray (BD Biosciences). Data were analyzed and
graphed for median fluorescence intensity, and curves were fit
for ECs, calculation in GraphPad Prism (GraphPad Software,
Inc.) using a nonlinear (sigmoidal) regression analysis.

To determine the binding of dostarlimab to native PD-1,
cryopreserved PBMCs from healthy human donors or cyno-
molgus monkeys (n = 3) were thawed and rested overnight at
37°C/5% carbon dioxide (CO,). Then, 4 x 10° cells in Roswell
Park Memorial Institute (RPMI) 1640 medium supplemented
with 10% BSA were treated with human A/B serum (Innovative
Research) to block Fc receptors and incubated with dostarli-
mab (20 pg/mL-12.5 ng/mL) for 30 minutes at 4°C followed by
washing 3 times with MACS buffer (Miltenyi). The samples
were then split evenly, and 1 set of cells was incubated with
a saturating concentration of dostarlimab (20 pug/mL) and
another with IgG4 control antibody (20 pg/mL; Eureka
Therapeutics) for 30 minutes at 4°C. Cells were then washed
4 times with MACS buffer (Miltenyi), stained with fluorescein
isothiocyanate (FITC)-anti-CD3 and PE-anti-IgG4 antibodies
(both from SouthernBiotech, Cat#9515-02 and Cat#9200-09,
respectively), and analyzed by flow cytometry. The number of
CD3"%/IgG4" cells was determined for each condition, and the
percentage of dostarlimab occupancy was determined by divid-
ing the number of CD3"/IgG4" cells at a given concentration of
antibody incubation by the number of CD3"/IgG4" cells at
a saturating concentration of dostarlimab incubation.



PD-1/PD-L1 and PD-1/PD-L2 receptor-ligand competition
assays

Human PD-L1 mouse IgGl Fcy-fusion protein and human
PD-L2 mouse IgGl Fcy-fusion protein were expressed, puri-
fied, and labeled with DyLight 650 (Thermo Fisher). A dose-
response analysis of PD-L1 and PD-L2 binding to PD-1-
expressing CHO-K1 cells was carried out, and it was deter-
mined that binding of PD-L1-Fc and PD-L2-Fc fusion proteins
to cell surface PD-1 did not saturate, despite the high density of
expression of PD-1 on CHO-K1 cells. To produce a sensitive
competition assay with a reproducible signal within a larger
dynamic range, an approximate ECs, value for both reagents
was calculated and selected for the standard assay conditions.
To quantify blocking of ligand binding to PD-1 in CHO cells,
dostarlimab was premixed in 3-fold dilutions from 100 to
0.0017 nM with the EC;, concentration of PD-Ll1-mFc-
DyL650 (10 nM) or PD-L2-mFc-DyL650 (5 nM). The mixture
was added to human PD-1 CHO-K1 cells (3 x 10°) and incu-
bated for 30 minutes at 4°C. Cells were washed once, resus-
pended in PBS with 1% BSA in the presence of propidium
iodide, and DyL650-PD-L1 or DyL650-PD-L2 binding was
analyzed on a BD FACSArray (BD Bioscience), excluding
dead cells. Data were analyzed for DyL650-PD-L1 or DyL650-
PD-L2 median fluorescence intensity. Curves were fitted for
ICsy calculation using a nonlinear regression analysis in
GraphPad Prism. A cell-based PD-1/PD-L1 functional reporter
assay was also used. In this system (PD-1/PD-L1 Blockade
Bioassay; Promega, Cat#]J1250), CHO cells were engineered
to express recombinant human PD-L1 and a proprietary cell
surface protein designed to activate TCRs in an antigen-
independent manner. Jurkat cells were engineered to express
PD-1 and a luciferase reporter driven by a nuclear factor of
activated T cells response element (NFAT-RE). When the 2 cell
types are co-cultured, TCR signaling-driven NFAT-
RE-mediated luminescence is inhibited by the PD-1/PD-L1
interaction. To test the PD-1/PD-L1 blocking activity of dos-
tarlimab, PD-L1-expressing CHO cells were plated and incu-
bated at 37°C/5% CO, for 16-20 hours. Dostarlimab or isotype
control antibody (3-fold dilutions from 300 nM) and PD-1-
expressing Jurkat reporter cells were added, and plates incu-
bated for 6 hours at 37°C/5% CO,. Bio-Glo reagent (Promega)
was added, and luminescence was read on a luminometer plate
reader. Curves were fitted for ECs, calculation using
a nonlinear regression analysis in GraphPad Prism.

CDC/ADCC-binding assays

To assess the potential for complement fixation by dostarlimab,
an ELISA-based Clq binding assay was employed. Dostarlimab
or a positive control (MabThera) was coated onto a 96-well
polystyrene plate at 8 concentrations: 10, 7.7, 5.9, 4.6, 3.5, 2.7,
2.1, and 1.6 pg/mL. The plate was incubated overnight (2-8°C)
and then aspirated. The plate was blocked for 1 hour at room
temperature with 1X PBS supplemented with 0.3% BSA and
0.05% Tween 20 before being washed with 10 mM phosphate
buffer at pH 7.4 supplemented with 140 mM NaCl, 2.7 mM
potassium chloride, and 0.05% Tween 20. Recombinant human
Cl1q (10 pg/mL; Quidel) was added to each well and incubated
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for 2 hours at room temperature. After incubation, the plate
was washed and a sheep anti-human Clg/horseradish perox-
idase conjugate (0.5 pg/mL; Abcam, Cat#ab46191) added. The
plate was incubated for 1 hour at room temperature, washed,
and SuperSignal ELISA Femto Substrate (1:1 mixture of lumi-
nol/enhancer and stable peroxide solution; Thermo Fisher
Scientific) added to all wells. The plate was read within 1-
5 minutes on a luminometer (MS SpectraMax), measuring
total light output in relative light units (RLU). Four parameter
nonlinear regression analyses were performed on each anti-
body titration, and ECs, values were calculated.

Binding of dostarlimab to FcyRI (Cat#1257-FC-050),
FcyRIla (Cat#9595-CD-050), FcyRIIb (Cat#1875-CD-050),
FcyRIlla (Cat#4325-FC-050), and FcyRIIIb (Cat#1597-FC
-050; all from R&D Systems) was assessed by SPR using
Biacore T200 and Biacore 4000 instruments in which the
appropriate Fcy receptors were immobilized to a Biacore
CMS5 sensor chip via amine coupling. MabThera, or Humira
(adalimumab; Midwinter Solutions Ltd), an IgGl antibody
known to bind all Fcy receptors, was used as the reference
control in the assays to evaluate assay performance.
Dostarlimab (0.041-10 puM) was flowed over the captured
analyte for 60-300 seconds at a rate of 30 uL/min, and dis-
sociation monitored for 60-600 seconds. Capture and analyte
binding were performed in HBS-EP+ buffer (10 mM HEPES,
pH 7.6, 150 mM NaCl, 3 mM EDTA, 0.05% surfactant P-20;
Teknova). Chips were regenerated between each run using 1 or
2.5 mM sodium hydroxide (30-second contact time followed
by a 60-second wash at 30 uL/min). The resulting sensorgrams
were fitted globally using a 1:1 binding model to calculate on
and off rates (kusoc and Kgissocr respectively) and dissociation
constants as a measure of overall affinity (Kp).

In vitro T-cell assays

Mixed lymphocyte reaction

CDA4" T cells were isolated from the PBMCs of a healthy human
donor isolated from a Leukopak obtained from the San Diego
Blood Bank (CD4" T Cell Isolation Kit, human; Miltenyi
Biotec), and dendritic cells were derived from a different
donor, via isolation of monocytes, followed by 7 days of culture
with GM-CSF and IL-4, a widely used protocol for generation of
monocyte-derived dendritic cells.*® Dendritic cells (1 x 10%
well) and allogeneic CD4" T cells (1 x 10°/well) were incubated
in the presence of various concentrations of dostarlimab or
isotype control antibody for 48 hours, and T-cell activation
was quantified by the level of IL-2 secreted in culture super-
natants as determined by ELISA (DuoSet, R&D Systems).

SEB stimulation

PBMCs from healthy human donors (n = 5), sourced from
multiple commercial suppliers (Lonza; Stem Cell Technologies),
were plated at 100,000 cells/well in 96-well flat-bottomed plates
and stimulated with 100 ng/mL SEB for 3 days in the presence of
dostarlimab or isotype control antibody at 37°C and 5% CO,,
followed by measurement of IL-2 in cell culture supernatants
using a cytometric bead array (BD Biosciences). PD-1 expression
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in individual donors was verified by flow cytometry. PD-1
expression was less than 5% in unstimulated CD3" T cells and
increased to >30% upon SEB stimulation (data not shown). To
account for variability in levels of IL-2 production among
donors, data were background subtracted and normalized to
the maximum response achieved in each donor.

Flu/TT/PPD

PBMCs from three individual donors were stimulated with
whole-protein preparations of influenza antigen (seasonal split
virion influenza vaccine, 2016, purchased from Fluarix Tetra),
tetanus toxoid antigen (purchased from NIBSC, UK, code 02/
232), and purified protein derivative of Mycobacterium tubercu-
losis tuberculin (purchased from NIBSC, UK, code PPDT) at
0.3 ug/mL, 5 Lf/mL, and 2 pg/mL, respectively, in the presence of
the anti-PD-1 antibody dostarlimab or control isotype antibody
IgG4. Dostarlimab or the control IgG4 was tested over a 4-point
dose-response curve, with a range of 10,000-10 ng/mL (10-fold
dilution) and at 56,250 ng/mL. After 5 days in culture, IFN-y
production was determined by Luminex technology. Each con-
dition was plated in duplicate for the collection of supernatants
for cytokine analysis. To account for variability in levels of IFN-y
production among donors, data were background subtracted
using a “cells only” control for the baseline and normalized to
the maximum response achieved in each donor.

In vivo humanized mouse models of cancer

Twelve-week-old humanized NOG-EXL mice (highly immuno-
deficient NOG mice) expressing human GM-CSF and human IL-
3, engrafted with CD34" human cord blood stem cells (Taconic),
were acclimated as per the Institutional Animal Care and Use
Committee guidelines before implantation with either A549 (lung
cancer) or MDA-MB-436 (breast cancer) cell lines. Cell lines were
obtained from the American Type Culture Collection and grown
in monolayer culture in RPMI 1640 medium supplemented with
10% fetal bovine serum, harvested by trypsinization, and 5 x 10°
cells were implanted subcutaneously in the right flank of each
mouse. Mice were randomized at tumor volumes between 80 and
120 mm® into groups of 5 mice each. Each group was adminis-
tered either human IgG4 isotype control or dostarlimab intraper-
itoneally at a dose of 200 pg/mouse twice weekly throughout the
study duration (Figures 4a and 5a). Tumor and body weight
measurements were collected twice weekly, and tumor volumes
were calculated using the equation (Lx W?)/2, where L and
W refer to the length and width dimensions, respectively. The
general health of mice was monitored daily, and all experiments
were conducted in accordance with the Association for
Assessment and Accreditation of Laboratory Animal Care and
the Institutional Animal Care and Use Committee guidelines. The
mice were euthanized a day after the last dose, and tumors were
collected in ice-cold RPMI 1640 medium and processed immedi-
ately for flow cytometry.

Tumor processing and flow cytometry

Tumors were disaggregated using the GentleMACS Mouse
Tumor Dissociation kit (Miltenyi). Spleens were dissociated
through a 70-pm nylon cell strainer and resuspended in red

blood cell lysis buffer (Sigma) for 1 minute. All cells were then
stained with a viability dye (Thermo Fisher Scientific) and
blocked with Fc block (eBioscience) before staining with fluor-
escence-conjugated antibodies in flow cytometry staining buf-
fer. The cells were stained for T-cell markers, including CD45,
CD3, CD4, CD8, FOXP3, CCR7, Ki67, and CD45RA
(eBioscience). Intracellular staining was performed using the
FoxP3/Transcription Factor Staining Buffer Set (eBioscience)
for Granzyme B to identify activated CD8" cytotoxic T cells
and FoxP3 to identify T, cells, and cells were fixed. Myeloid
markers included CD68, HLA-DR, CD33, CD209, and CD56.
Counting beads (123Count eBeads; eBioscience) were added to
the samples before acquisition on an LSRII (BD Biosciences),
and data analysis was performed using FlowJo (TreeStar).

Pharmacokinetics, toxicity, and immunogenicity
assessment of dostarlimab in cynomolgus monkeys

In a single-dose pharmacokinetic study, cynomolgus monkeys
(Macaca fascicularis) received dostarlimab at 10, 30, or 100 mg/
kg (3/sex/group) by IV administration (15-minute infusion).
Dostarlimab for the single-dose pharmacokinetics study was
provided by Anaptys Bio, Inc., with a purity of 97%. It was
formulated in a PBS (pH = 7.4) with a concentration of
8.5 mg/mL. Blood samples were collected pre-dose and at var-
ious times for 55 days after infusion. Dostarlimab concentrations
in serum were measured by ELISA. Dostarlimab, captured on
the ELISA plate coated with the extracellular domain of human
PD-1, was detected with a biotinylated mouse anti-human IgG4-
specific mAb (Abcam, Cat#GR202921-1), which in turn was
detected with streptavidin conjugated to horseradish peroxidase.
Antidrug antibodies were measured using a qualified ELISA with
spectrophotometry, in which a goat anti-human IgG, F(ab"),-
fragment-specific polyclonal antibody (Jackson
ImmunoResearch Laboratories, Cat#116287) spiked into pooled
normal cynomolgus monkey serum served as a positive control,
and biotinylated dostarlimab was used for detection.

In a 4-week toxicology study, cynomolgus monkeys (6/sex/
group) received 4 weekly IV infusions of 0 (vehicle), 10, 30, or
100 mg/kg dostarlimab over 15 minutes, administered at a con-
stant volume of 4 mL/kg, followed by a 4-week recovery period.
Dostarlimab for the 28-day toxicology study was provided by
TESARO, Inc., with a purity of 99.3%. It was formulated in
a citrate buffer solution (pH = 6.0 + 0.5) with a concentration
of 20.8 mg/mL. Toxicity was assessed based on mortality,
clinical observations, body weight, body weight changes, food
evaluation, ophthalmologic examinations, safety pharmacol-
ogy parameters (neurologic examinations, electrocardiogra-
phy, blood pressure, and respiration), clinical pathology,
gross pathology, organ weight, and histopathology.

Ethical statement

Humanized NOG-EXL mice (highly immunodeficient NOG
mice) expressing human GM-CSF and human IL-3, engrafted
with CD34 human stem cells were procured from Taconic
Biosciences (Albany, NY). Cynomolgus monkeys (Macaca fasci-
cularis) were obtained from Hainan Jingang Biotech Co., Ltd.,
(Hainan, China). All animal studies were conducted in contract



research facilities fully accredited by the Association for
Assessment and Accreditation of Laboratory Animal Care
(AAALAC). All procedures were in accordance with the Guide
for the Care and Use of Laboratory Animals and Animal Welfare
and approved by the local Institutional Animal Care and Use
Committee (IACUC). The 4-week toxicology study in monkeys
was conducted in compliance with the Organization for
Economic Co-Operation and Development (OECD): Principles
of Good Laboratory Practice, ENV/MC/CHEM (98) 17 (revised in
1997, issued January 1998).
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stimulating factor; HEPES, N-[2-hydroxyethyl]piperazine-N’[2-ethan-
sulfonic acid]; ICsg, half-maximal inhibitory concentration; IFN, inter-
feron; IgG, immunoglobulin G; IL, interleukin; IV, intravenous; K,ssoc
association rate constant; Kp, affinity constant; Kgissoc» dissociation rate
constant; mAb, monoclonal antibody; MLR, mixed lymphocyte reaction;
MRT, mean residence time; NaCl, sodium chloride; NFAT-RE, nuclear
factor of activated T cells response element; PBMC, peripheral blood
mononuclear cell; PBS, phosphate-buffered saline; PD-1, programmed
cell death protein 1; PD-L1, programmed cell death ligand 1; PD-L2,
programmed cell death ligand 2; PE, phycoerythrin; PPD, purified pro-
tein derivative from Mycobacterium tuberculosis tuberculin; RLU, rela-
tive light units; Rp,.x, maximum analyte-binding capacity; RPMI, Roswell
Park Memorial Institute; SEB, staphylococcal enterotoxin B; SEM, stan-
dard error of the mean; SHM, somatic hypermutation; SPR, surface
plasmon resonance; TCR, T-cell receptor; TGI, tumor growth inhibition;
Tmax Observed time to maximum concentration; Ti.g, regulatory T cells;
TT, tetanus toxoid antigen; t;,, half-life; V,, mean volume of distribu-
tion at steady state.
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