











Figure 6 MDNA11 induces durable immune cell proliferation and expansion in non-human primate. (A) Kinetics of lymphocyte
and eosinophil expansion following treatment with vehicle (control; N=10) and MDNA11 at 0.15mg/kg (N=6), 0.3 mg/kg (N=6)
and 0.6 mg/kg (N=10). Each treatment group is comprised of equal numbers of male and female animals. (B) Kinetics of
proliferating CD8 T cells, CD4 T cells, NK cells and Tregs as measured by Ki67 expression. (C) Comparison of CD8 T cell and
Treg expansion following administration of different doses of MDNA11. (D) Kinetics of CD4 T and NK cell expansion. All data
represented as mean+SEM. Dotted vertical lines indicate treatment with MDNA11 (Days 1 and 15). NK, natural killer.

therapeutic activity of MDNAI1 is improved by exten-
sion of half-ife through fusion with human albumin to
increase molecular weight and reduce clearance via renal
filtration and benefiting from recycling via the neonatal
Fc receptor.”” Although beyond the scope of this study,
the presence of human albumin in MDNAII may also
improve the pharmacologic activity of MDNAI1 due to
albumin’s natural propensity to accumulate in highly
vascularized sites including solid tumors as previously
shown with chemotherapeutic drugs.*®

Therapeutic activity of MDNAI1 was investigated in
three murine cancer models. Treatment of the BI6F10
melanoma model with MDNAII resulted in a delay in
tumor growth and extended survival due to preferen-
tial infiltration of NK and CD8 T cells. There was also
evidence of enhanced activation of CD8 T cells within the

tumors based on intracellular IFN expression. Interest-
ingly, no additional therapeutic benefits were observed by
combining MDNA11 with the TYRP-1-specific TA99 mAb.
This is in line with another study reporting an absence of
therapeutic benefits with infrequent dosing of TA99 mAb
(~4-b doses) as opposed to extended daily dosing (>20
doses),"” presumably reflecting the need for sustained
exposure of tumors to this therapeutic mAb.

Treatment with MDNAII alone induced tumor clear-
ance in 50% of CT26 tumor bearing animals and 100%
of tumors with MC38 tumors, with no evidence of relapse
months after treatment had ended. The fact that this
potent therapeutic efficacy was achieved with only two
weekly doses suggests that the pharmacological effect
of MDNAI1 extends well beyond its already prolonged
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half-life. Notably, cell depletion studies showed that both
CD8 T cells and NK cells are important for efficacy in the
CT26 tumor model. Combination of MDNAI11 with anti-
PD1 (in MC38 model) or anti-CTLA4 (in CT26 model)
demonstrated the potential for combination of MDNA11
with ICIs. Due to the therapeutic efficacy of MDNAI1
monotherapy at the tested dose levels, it was not clear
whether benefits derived from these combination treat-
ments were additive or synergistic.

Induction of cell death can trigger the immune system
to specifically target antigens from dead cells in a process
known as immunologic cell death.?”” Mutations in actively
expressed genes can trigger the adaptive immune system
to target neoplastic cells. Overexpression of IL-2 enhances
a tumor vaccine by activating cytotoxic T lymphocytes and
eliciting a memory response.” MDNA11 monotherapy or
in combination with ICI induced durable tumor regres-
sion of CT26 and MC38 tumors and therefore enabled
these mice to undergo additional tumor rechallenges to
determine whether they developed a memory response
against these tumors. In both models, all previously cured
animals rejected tumor growth at the re-challenge site,
indicating that they have indeed developed a potent
memory response. In the CT26 tumor model in partic-
ular, mice were resistance against three different rechal-
lenges, with the last occurring more than 3 months after
treatment with MDNAI1. These animals also exhibited
increased number of circulating memory T cells of both
CD4 and CDS8 lineages. Following a shortterm expo-
sure to CT26 tumor cells, these mice were found to have
increased frequency of CD8 T cells against the CT26
tumor-associated antigen gp70, particularly those that
had been treated with the combination of MDNAI1 and
anti-CTLA4. In summary, treatment with MDNAI11 with
or without an ICI was effective at not only controlling
growth of primary tumors but also induced an antigen-
specific memory response to protect against tumor re-ex-
posure. A published report has also demonstrated the
therapeutic benefit of combining an IL-2 superkine with
a tyrosine kinase inhibitor to treat immunological cold
tumors,” underscoring the potential therapeutic versa-
tility of MDNAT1.

The safety and PD profile of MDNAI11 were investigated
in NHP to support the FIH study. MDNA11 was well toler-
ated up to 0.3mg/kg on a bi-weekly dosing regimen with
untoward clinical signs (ie, diarrhea and reduced activity)
observed in animals receiving 0.6 mg/kg and particularly
after the first dose. These observations were transient
and suggested that 0.6 mg/kg was nearing the maximum
tolerated dose in NHP. Treatment with MDNAT11 induced
robust proliferation and expansion of immune effector
lymphocytes without significant effects on Tregs and
eosinophilia. The latter observation has important safety
implication as eosinophilia is linked to the development
of VLS, one of the most common adverse side effects
observed following rhIL-2 therapy.”* * * Tissue resident
group 2 innate lymphoid cells (ILC2) express the CD25
chain and respond to rhlIL-2 stimulation, resulting in

sustained IL-5 production and eosinophil expansion.”
This effect has been mitigated with MDNAI1 by the
absence of CD25 binding; consequently MDNAII is not
expected to activate the ILC2/eosinophil axis nor trigger
pulmonary edema through activation of CD25-expressing
endothelial cells.”

Response of effector immune cells, particularly CD4
and CD8 T cells, to MDNAI11 was durable and dose depen-
dent, with proliferation, as measured by Ki67 expres-
sion, remaining at or near peak levels for at least 7 days
following dosing. Cell counts remained above baseline
on Day 15 prior to animals receiving their second dose,
indicating that an elevated adaptive immune response
could be sustained on a biweekly dosing regimen. While
an increase in Ki67 expression was observed in the Treg
population, the change in cell number was relatively
small when compared with the expansion observed with
effector immune cells.

In summary, a durable and potent efficacy together with
a favorable safety profile positions MDNAI1 as a potential
best-in-class long-acting next generation IL-2 therapeutic
for cancer immunotherapy. This can also provide a frame-
work for broader applications including vaccination,
adoptive transfer of CAR-T or T cell receptor-engineered
T cells, combination therapy with other therapeutic anti-
bodies, and development of bispecific molecules to target
multiple cytokine pathways.
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Supplementary Table S1: Proteins for BLI Octet study

Protein Vendor Cat. No.

Human CD25 Acro Biosystems ILA-H52H9
Human CD122 Acro Biosystems CD2-H5221
Mouse CD25 Acro Biosystems ILA-M52H9
Mouse CD122 Sino Biological 50792-M08H-20
Cynomolgus CD25 Sino Biological 90265-C0O8H-50

Rhesus/Cynomolgus CD122

Sino Biological

90328-CO8H-50
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Supplementary Table S2: Flow cytometry markers for STATS signaling study

Marker Fluorochrome Vendor Cat. No.
pSTATS AF647 BD Biosciences 562076
CD3 PerCP-Cy5.5 BioLegend 300430
CD4 AF700 BioLegend 300526
CDS8 APC-Cy7 BioLegend 301016
CD25 BV421 BioLegend 356114
CDs6 AF488 BD Biosciences 557699
FOXP3 PE-CF594 BD Biosciences 563955
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Supplementary Table S3: Flow cytometry markers for TILs study

Antibody Vendor Catalogue
CD25-PE Biolegend 102008
CD4-APC Biolegend 100412
FoxP3-Alexa Fluor488 Biolegend 320012
CDA45-Percp Cy5.5%* Biolegend 103132
CD8-Percp Cy5.5* Biolegend 100734
NKI1.1-PE Biolegend 108708
CD3-FITC BD Biosciences 555274

*used in separate panels.
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Supplementary Table S4: Flow cytometry markers for memory T cell study

Antibody Vendor Catalogue
CD44-BV421 Biolegend 103040
CD62L-APC Biolegend 104412
CD3-FITC BD Biosciences 555274
CD8a-PerCP Cy5.5 Biolegend 100734
CD4-APC-Cy7 Biolegend 100412
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Supplementary Table S5: Immunophenotyping antigens and cell populations for NHP

study
Panel Antigen Marker(s) Cell Population Identified
CD45+/CD14-/CD20+ B-lymphocytes
CD45+/CD14-/CD20-/CD159a-/CD3+ T-lymphocytes
CD45+/CD14-/CD20-/CD159a-
1 /CD3+/CD4+/CD3- T-helper lymphocytes
CD45+/CD14-/CD20-/CD159a- T-cytotoxic lymphocytes
/CD3+/CD4-/CD8+
CD45+/CD14-/CD20-/CD3-/CD159%a+ Natural-killer cells
CD45+/CD4+/CD25+/FoxP3+ CD4+ Tregs
2 CD45+/CD4+/CD25+ Activated T-helper lymphocytes
CD45+/CD4+/CD25- Non-Activated T-helper lymphocytes
CD45+/CD8+/CD25+/FoxP3+ CD8+ Tregs
3 CD45+/CD8+/CD25+ Activated T-cytotoxic lymphocytes
CD45+/CD8+/CD25- Non-Activated T-cytotoxic lymphocytes?
LD-/CD45+/CD3+/CD4+/CD8-/Ki67+ Ki67+ T-helper lymphocytes (Panel 5)
LD-/CD45+/CD3+/CD4-/CD8+/Ki67+ Ki67+ T-cytotoxic lymphocytes (Panel 5)
4 LD-/CD45+/CD3+/CD4+/CD8- Ki67+ CD4+ Tregs
/FoxP3+/Ki67+
LD-/CD45+/CD3-/CD56+/Ki67+ Ki67+ CD56+ cells
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Supplementary figure S1: Role of F42A and E62A mutations in MDNAT11 on CD25 binding.

A version of MDNA11 without the F42A and E62A mutations (MDNA109-Alb) binds CD25

with similar affinity as rhIL-2.
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Supplementary figure S2: Binding of rhIL.-2 and MDNA11 to cynomolgus and mouse IL-2
receptor. (A) Binding to CD25. (B) Binding and CD122. Studies were performed using BLI

Octet.

Merchant R, et al. J Immunother Cancer 2022; 10:e003155. doi: 10.1136/jitc-2021-003155



BMJ Publishing Group Limited (BMJ) disclaims al liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) J Immunother Cancer

20 4 * ok 10 *kok
® of 8 5
E15 E L z
~ o i E ° ® }E'
é 10 é 2 8 , ™ e
= [ ] =
T T T T T 9 T T T T
& b N Ay
™ N x N N, Qo w N W
?~ > & B> Do & &
&\‘ & A cF A 2 AT
& K % \» -F A Y & ¢ & "
SO, @’\ CEE T &SP EE
*

Supplementary figure S3: Quantification of memory T cells in CT26 tumor bearing mice
treated with MDNA11 and anti-CTLA4. Data show mean + SEM. Analysis performed on blood
collected on Study Day 97 after mice had confirmed to be resistant to CT26 re-challenge on Day

49. Effector (CD44"/CD62L!°") and central (CD44"/CD62L") memory T cells in both CD4 and

CDS8 lineages were analyzed by flow cytometry.
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Supplementary figure S4: Quantification of CD8 T cells and NK cells in mice treated with
anti-CD8 and anti-asialo GM1 antibodies. Blood samples collected on Study Day 23 (3 days
post second depletion) were analyzed by flow cytometry. Data show mean + SEM. Statistical

analysis was performed using the Student’s t-test.
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Supplementary figure S5: Change in body weight of cynomolgus monkeys following
treatment with MDNA11. Data show mean = SEM. Vertical dotted lines indicate dosing

occasions on Study Day 1 and 15.
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Supplementary figure S6: Response of naive and activated CD8 T cells to MDNA11 in NHP.
CD25 was used to distinguish between naive (CD25°) and activated (CD25%) cells. Data show

mean + SEM. Vertical dotted lines indicate dosing occasions on Study Day 1 and 15. Note the

difference on scale of y-axis.
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