XMT-2056, a HER2-directed STING agonist antibody-drug conjugate, exhibits ADCC function
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ABSTRACT

XMT-2056 is a systemically administered Immunosynthen STING agonist antibody-drug conjugate
(ADC; drug-to-antibody ratio = 8) that targets a novel HERZ2 epitope and induces complete tumor
regressions with a single dose in multiple tumor models. We have previously shown that XMT-2056
delivers its STING agonist payload into tumor cells and Fcy-RI (CD64)-expressing myeloid cells, activating
STING signaling in both cell types, leading to type | interferon (IFN) and anti-tumor innate immune
responses.

Here, we demonstrate that XMT-2056 exhibits ADCC (antibody-dependent cell-mediated cytotoxicity)
function, which synergizes with STING pathway activation and induces potent cancer cell-killing activity in
co-cultures of HER2-expressing cancer cells and Fcy-RIII* (CD16%) immune cells. We show that both XMT-
2056 and HT-19 (the unconjugated parental anti-HER2 antibody) retain significant cancer cell-killing
activity in an Fc-effector function dependent manner in PBMC co-cultures depleted of Fcy-RI-expressing
myeloid cells. This activity is abrogated by co-depletion of Fcy-RIllI* immune cells, illustrating the ADCC
function of XMT-2056. In this setting, XMT-2056 cancer cell-killing activity was significantly increased
compared to HT-19, suggesting that the STING agonist payload contributes to the differential activity
observed with XMT-2056 treatment. Indeed, co-treatment of cancer cell and immune cell co-cultures with
HT-19 and free STING agonist payload enhanced the anti-tumor responses, although to a lesser extent
than XMT-2056, suggesting a synergy between the ADCC function and STING pathway activation.

Consistently, XMT-2056 treatment of HERZ2-expressing cancer cells co-cultured with unstimulated
CD56*/Fcy-RIlI* NK cells induced granzyme b and IFN-y cytokine production, expression of NK cell
activation markers, and cancer cell-killing activity. The ADCC activity of HT-19 was comparable to that of
trastuzumab in NK cell co-cultures. Finally, we found that depletion of Fcy-RI* cells inhibited the cancer
cell-killing activity of XMT-2056 in cancer cell and PBMC co-cultures more substantially compared to
depletion of Fcy-RIII* cells or CD56* NK cells, indicating a greater contribution of myeloid cells to the XMT-
2056 mechanism of action in this setting. Notably, XMT-2056 was capable of engaging both Fcy-RI*
myeloid cells and Fcy-RIlI* NK cells, activating both STING-mediated innate immune responses and ADCC
function in triple cultures with HER2-expressing cancer cells.

Collectively, our data reveal a synergy between ADCC function and STING pathway induction both
mediated by XMT-2056, which enhances the cancer cell-killing activity of Fcy-RIlI* cells. This additional
mechanism of action of XMT-2056 can potentially impact the overall anti-tumor immune responses in
tumors infiltrated by Fcy-RIII* cells.
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Figure 1. XMT-2056-mediated STING pathway activation in cancer cells and Fcy-RI* myeloid cells2® synergizes with its
ADCC function in CD16 (Fcy-RIl)* immune cells and contributes to the anti-tumor activity
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XMT-2056 exhibits Fc-effector function & CD16* cell-dependent
cancer cell-killing activity in PBMC co-cultures
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Figure 2. XMT-2056 retains significant cancer cell-killing activity in HER2* cancer cells co-cultured with PBMCs
depleted of Fcy-RI expressing cells in an Fc-effector function dependent manner, which is completely abrogated by
co-depletion of Fey-RIlII" immune cells, suggesting an ADCC function. (A) Schematics of the ADC variants used to
investigate FcyR-mediated anti-tumor activity. (B) Schematic of the IncuCyte cancer cell-kiling assay in HER2* cancer cell
(NucRed) and immune cell co-cultures. (C) XMT-2056 retained significant cancer cell-killing activity in Fcy-RI-depleted immune
cell co-cultures, which was abrogated with co-depletion of Fcy-RI* and Fcy-RIllI* immune cells. (D) Flow cytometry assay
confirmed the efficient removal of Fcy-RI* or Fcy-RIII* cells from human PBMCs using positive selection magnetic beads.

HT-19 antibody exhibits potent ADCC reporter activity
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Figure 3. HT-19, the unconjugated anti-HER2 antibody of XMT-2056, exhibits ADCC reporter activity in Jurkat cells
expressing high or low affinity variants of Fcy-Rllla. SKBR3 (HER2*) cancer cells were treated with the indicated
antibodies and co-cultured with Jurkat effector cells expressing the high affinity human Fcy-Rllla variant (V158), or low affinity
variant (F158). Binding of the antibodies via their Fc region to the Fcy-Rllla on Jurkat reporter cells induces NFAT-mediated
luciferase activity. In this assay, HT-19 and trastuzumab had comparable ADCC activity with both Fcy-Rllla variants.

XMT-2056 ADCC function synergizes with STING pathway activation
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Figure 4. XMT-2056 ADCC function synergizes with STING pathway activation. Cancer cell-killing activity of HT-19 vs
XMT-2056 via ADCC function in Fcy-RI-depleted immune cell co-cultures was evaluated using the IncuCyte kiling assay.
Interestingly, XMT-2056 activity was greater compared to HT-19, suggesting an additional contribution of STING pathway
activation mediated by the STING agonist payload (free payload (PL)) of XMT-2056. Indeed, combining HT-19 and free
payload enhanced the cancer cell-killing activity, demonstrating a synergy between the ADCC function of HT-19 and STING
pathway activation. The XMT-2056 response remained more potent highlighting the contribution of the ADC to more effectively
deliver the STING agonist payload into target expressing cells. XMT-2056 and HT-19 (wt) activity was abrogated with co-
depletion of Fcy-RI* & Fcy-RIII* cells. (HT-19 dose matches XMT-2056 antibody dose.)
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XMT-2056 & HT-19 both exhibit ADCC activity with primary human NK cells
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Figure 5. XMT-2056 and HT-19 exhibit ADCC activity with primary human NK cell co-cultures. (A) XMT-2056 and HT-19
both induce similar cancer cell-killing activity in co-cultures of SKBR3 (HER2*)-NucRed cancer cells (15K) and unstimulated NK
cells (30K). (B) Flow cytometry and (C) cytokine analysis of NK cell-activation markers and supernatants in the same cancer
cell and NK cell cultures as in (A) demonstrates that XMT-2056 treatment stimulates NK cells.

XMT-2056-mediated STING pathway activation in myeloid cells and cancer
cells synergizes with HT-19-mediated ADCC function in NK cell co-cultures
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Figure 6. XMT-2056-mediated STING pathway activation in myeloid cells and cancer cells synergizes with HT-19-
mediated ADCC function in NK cell co-cultures. Since we have seen a synergy between ADCC function and STING
pathway activation in the Fcy-RI-depleted PBMC (including CD56*Fcy-RIII* NK cells and a subpopulation of Fcy-RIII* immune
cells) co-cultures, we expected to see a differential cancer cell-killing activity by XMT-2056 compared to HT-19 alone in the NK
cell co-cultures in Fig. 5. Lack of synergy in NK cell-only co-cultures suggested also lack of STING pathway activation in this
setting. However, treatment of cancer cell (15K) and NK cell (15K) co-cultures with HT-19 in the presence of conditioned media
(CM) collected 24 hours post treatment of cancer cell and myeloid cell co-cultures with Fc-mutant XMT-2056 markedly
enhanced the HT-19-induced cancer cell killing activity of NK cells, demonstrating that STING pathway activation by XMT-2056
in cancer cells and myeloid cells synergizes with the ADCC function of HT-19 with NK cells.

XMT-2056 engages both Fcy-RI* and Fcy-RIII* cells,
with greater activity contributed by Fcy-RI* cells
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Figure 7. XMT-2056 engages both Fcy-RI* myeloid cells and Fcy-RIII* NK cells, and the presence of Fcy-RI* cells does
not interfere with Fcy-RIlll-mediated ADCC activity (A) IncuCyte analysis of SKBR3 (HER2*)-NucRed cancer cells co-
cultured with the indicated immune cell populations after 84 hours treatment with XMT-2056. Depletion of Fcy-RI* cells from
PBMC co-cultures by magnetic beads positive selection, resulted in a greater loss of cancer cell-killing activity compared to
depletion of Fcy-RIlI* cells indicating a greater contribution of myeloid cells to the MOA in this setting. (B). Addition of Fcy-RI*
THP1 STING KO myeloid cells to the cancer cell and NK cell co-cultures did not inhibit the ADCC-mediated cancer cell-killing
activity of XMT-2056. Together these data suggest that XMT-2056 engages both Fcy-RI* myeloid cells and Fcy-RIlI* NK cells.
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XMT-2056-mediated STING activation synergizes
with ADCC function of trastuzumab

A. XMT-2056-mediated STING pathway activation in cancer cells and myeloid cells potentiates trastuzumab ADCC
activity in cancer cell and NK cell co-cultures
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B. XMT-2056 and Trastuzumab combination confers benefit through NK cells in cancer cell & immune cell co-cultures
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C. Trastuzumab combination benefit in SKOV3 (HER2) / SCID xenograft tumor model is Fc-dependent
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Figure 8. XMT-2056-mediated STING pathway activation synergizes with ADCC activity of trastuzumab when combined
in vitro and in vivo. (A) Treatment of cancer cell (15K) and NK cell (15K) co-cultures with trastuzumab in the presence of
conditioned media (CM) collected 24 hours post treatment of cancer cell and myeloid cell co-cultures with Fc-mutant XMT-2056
markedly enhanced the trastuzumab-induced cancer cell kiling activity of NK cells. (B) XMT-2056 and trastuzumab
combination shows benefit specifically in the NK cell but not in myeloid cell co-cultures. (C) XMT-2056 and trastuzumab
combination exhibits benefit in the SKOV3 (HER2)/CB.17 SCID tumor model in vivo, which requires intact Fc function of
trastuzumab and binding to a non-competing epitope on HER2. Together these data demonstrate that STING pathway
activation by XMT-2056 synergizes with the ADCC function of trastuzumab.

CONCLUSIONS

% We have previously shown that XMT-2056 anti-tumor activity involves STING activation in both cancer
cells and Fcy-R-expressing myeloid cells.12

* In this study we demonstrated;

« XMT-2056 exhibits ADCC function, which synergizes with STING pathway activation and induces potent
cancer cell-killing activity in co-cultures of HER2-expressing cancer cells and Fcy-RIlI* immune cells.

« XMT-2056 confers greater synergy compared to mAb and free STING agonist combination.

« XMT-2056 can engage both Fcy-RI* myeloid cells and Fcy-RIII* NK cells and the presence of Fcy-RI*
cells does not interfere with Fcy-RIll-mediated ADCC activity

» Contribution of the STING activation in cancer cells and Fcy-RI* myeloid cells to the anti-tumor activity of
XMT-2056 is greater than the ADCC activity via Fcy-RIII* NK cells in vitro.

* The synergy between the STING activation and ADCC function contributes to the MOA of the XMT-2056
and trastuzumab combination benefit.

s This unigue MOA of the synergy between STING activation and ADCC function of XMT-2056 may
potentially improve anti-tumor responses in tumors infiltrated with NK cells.
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