Supporting material for manuscript entitled “APVO210: a Bispecific Anti‐CD86‐IL‐10 Fusion
Protein (ADAPTIRTM) to Induce Antigen‐Specific T Regulatory Type 1 cells”.

APVO210 Delivers IL‐10 to APC while Eliminating Lymphocyte Stimulation

APVO210 Binds to CD86+ Target Populations in vitro: Monocytes and Dendritic Cells.
Peripheral blood mononuclear cells (PBMC) were labeled with biotinylated APVO210, or the anti‐CD86 –
Fc control along with antibodies to CD14, CD20, CD2 and CD16. The labeled cells were washed and
labeled with SA‐PE for flow cytometry analysis. Mean fluorescence intensity (MFI) of the live cell
population was calculated using Flowjo software. The following populations were gated for analysis
after excluding dead cells (7AAD+) and doublets: monocytes (CD14+ cells), T cells (CD14‐ CD2+, CD20‐,
CD16‐), B cells (CD14‐, CD2‐, CD20+), NK cells (CD14‐ CD2+, CD20‐, CD16+), non‐NK CD16+ cells (CD14‐
CD2‐ CD20‐ CD16+) and the lineage‐negative population (CD14‐ CD2‐ CD20‐ CD16‐) cells. APVO210
shows the same binding pattern as the αCD86 scFv‐Fc constructs. The IL‐10R is expressed on all PBMC
populations but the levels are very low and barely detectable by flow cytometry (not shown).

APVO210 Shows Improved Signaling Specificity and Potency over IL‐10. The capacity of APVO210 to
trigger Stat‐3 phosphorylation downstream of the IL‐10R on individual cell populations was assessed on
primary PBMC. Cells were pre‐incubated in serum‐free media for 30 min at 37°C, including conjugated
antibodies to CD14, CD3 and CD20. Serial dilutions of Fc‐ wt IL‐10 or APVO210 was added to the samples
for 15 min, after which the samples were fixed and permeabilized and labeled with a monoclonal antibody
to detected phosphorylated Stat‐3 (pY‐705) by flow cytometry. Samples were analyzed by calculating the
MFI on gated monocytes (CD14+), T cells (CD3+), and B cells (CD20+).
APVO210 shows improved signaling properties than wt IL‐10:
1) Induction of Stat‐3 phosphorylation at a lower concentration than Fc ‐wt IL‐10
2) No Stat‐3 phosphorylation on T, B and remaining lymphocytes

APVO210 also Displays Improved Function on Monocyte‐derived DC as Compared to Wildtype
IL‐10. The capacity of APVO210 to trigger Stat‐3 phosphorylation downstream of the IL‐10R on
DC was assessed on monocyte‐derived DC (moDC). Human monocytes were isolated and
culture with GM‐CSF and IL‐4. Day 6 moDC were pre‐incubated in serum‐free media for 30 min
at 37°C. Serial dilutions of Fc‐ wt IL‐10 or APVO210 was added to the samples for 15 min, after
which the samples were fixed and permeabilized and labeled with a monoclonal antibody to
detected phosphorylated Stat‐3 (pY‐705) by flow cytometry. Samples were analyzed by
calculating the MFI on cells after gating for FSC and SSC. APVO210 shows improved signaling
properties on moDC than wt IL‐10. Fc monoIL10 alone shows weaker stimulation than Fc‐ wt IL‐
10.

7-day proliferation in mixed lymphocyte reaction
~IC50 Values
IC 50 =0.009nM

IC 50 =0.04nM
IC 50 =0.3nM

APVO210 Inhibits Naïve T‐cell Response Proliferation. The capacity of APVO210 to inhibit
antigen presentation was tested in mixed lymphocyte reactions (MLR). PBMC from donor A
were labeled with CFSE and mixed with mitomycin C‐treated PBMC from donor B. The mixed
populations were incubated for 7 days in media with serial dilutions of APVO210, the mono‐
specific controls αCD86 or Fc monoIL10, or αCD86 and Fc‐monoIL10 combined; or with no
compounds to calculate the maximum MLR response. After 7 days, cells were labeled with anti‐
CD5, CD25 and 7AAD. The frequency of cells that had undergone cell division was calculated
after gating on CD5, 7AAD‐ cells. The frequency of T cells that had undergone cell division is
expressed as a percent of the no‐compound control wells. APVO210 was more potent at
inhibiting T‐cell proliferation than any of the monospecific compounds alone or combined.
Belatacept, which blocks CD86 and CD80, was included as a positive control.

Activated CD8 T Cells do not Produce IFN‐γ in Response to Re‐Stimulation with AVPO210. IL‐
10 has been shown to potentiate the effector function of cytotoxic T cells (Chan et al. 2015, J. of
Interferon and Cytokine Release, 35 (12): 948). Purified CD8 T cells were stimulated with plate‐
bound anti‐CD3/CD28 for 3 days. Cells were subsequently stimulated with wt IL‐10, APVO210 or
control IgG for 3 days, after which cells were stimulated with anti‐CD3. Cells were lysed and the
lysates were subjected to ELISA for assessment of IFN‐γ expression. Wt IL‐10 induces
upregulation of IFN‐γ while APVO210 does not. Similar results were observed with Granzyme B
(not shown).

MonoIL10 Molecules Have Reduced Effect on B‐cell Proliferation Compared to wtIL10.
Purified B cells were labeled with CFSE, and incubated with a mixture of anti‐CD40, anti‐IgM, IL‐
2 and molecules carrying wt IL‐10 (top panel) or monoIL10 (bottom panel). After five to six days
in culture, the B cells were harvested and the frequency of cell division was determined by flow
cytometry. B cells upregulate CD86 and the IL10R during stimulation. Molecules bearing wt IL‐
10 stimulated B‐cell proliferation whereas molecules with monoIL10, including APVO210, did
not.
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Fc‐monoIL10 Does NOT Block Expansion of Human T cells in Xeno GVHD Model. The function
of Fc monoIL10 was assessed in an in vivo model of xeno Graft vs Host Disease. Ten million
human donor PBMC were transferred into unirradiated NSG hosts via the tail vein. Animal
groups received doses of Fc dimeric IL‐10 or Fc monoIL10 at two different doses, 3 times per
week. The engraftment of human cells was measured in the peripheral blood of mice at various
timepoints and was calculated as follows: % humanization = number of human CD45 *100 /
(human CD45 + murine CD45 cells). In addition to “% humanization” animals were monitored
for weight loss, cytokine release in serum and spleen weight; the cytokine release and weight
loss showed a correlation with human T‐cell engraftment. The fast expansion of human T cells
in this model is dependent on the co‐transfer of human monocytes present in the PBMC (data
not shown). Abatacept was used a control to demonstrates that APC function is required. Since
Fc wt IL‐10 tends to worsen GVHD progression, in this experiment, the dimeric Fc IL‐10 carried
the viral mutation I87A, which reduces affinity for the IL‐10R and attenuates the function of IL‐
10.
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APVO210 Inhibits Expansion of Human T cells in Xeno GVHD Model. The function of APVO210
was assessed in the xeno Graft vs Host Disease model. Experiments were carried as described
on the previous Figure; animals were dosed every other day. The engraftment of human T cells
is displayed in the graph.
APVO210 (aCD86 x monoIL10) showed potent inhibition of human cell expansion in xGvHD
model at very low doses (~70 ug/kg): it inhibited expansion of human T cells and the
accumulation of cytokines in circulation (not shown); it is 10 to 100‐fold more potent than
abatacept at maximum inhibition of T‐cell expansion. Neither Fc‐monoIL10 nor CD86‐Fc alone
inhibited disease: Monomeric IL‐10 had no impact on T‐cell engraftment; anti‐CD86 alone
delayed T‐cell engraftment at saturating doses.

