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INTRODUCTION

RESULTS

The signal-regulatory protein SIRPa-CD47 pathway Is a phagocytosis checkpoint for Fig 1. Phagocytosis and killing of murine MC38-hCD47 Hu tumor cells by Fig 3. Phagocytosis and killing of Jurkat cells by TAMs from CD47/SIRPa Hu mice. (A) Macrophages
macrophages and other innate immune cells. Tumor cells ubiquitously express TAMs from CDA47/SIRPa. Hu mice. Macrophages isolated from MC38-hCD47 Isolated from tumors were cocultured with human CD47-positive Jurkat cells at an E:T ratio of 1:3 for 3 hours (top) or
CD47 and blocking SIRPa-CD47 interactions has been shown to promote cancer Hu tumors from CD47/SIRPa Hu mice were cocultured with MC38-nhCD47 16 hours (bottom). Saturated mouse IgG2a antibody was used to block FCR function on macrophages. Anti-CD47
cell elimination by macrophage phagocytosis. The impact of SIRPa—CD47 blockade Hu tumor cells at E:T ratios of 1:3 or 1:5 for 16 hours. (A) Flow cytometry gating Hu5F9 antibody mediates CD47-dependent phagocytosis of tumor cells by TAM. By blocking FC function of Hu5F9
may be further improved by targeting prophagocytic receptors (Fc receptors) to strategy. Live singlets were gated for F4/80* macrophages and then macrophages antibody, anti-CD47 Hu5F9 antibody still increased the phagocytosis function of TAMs via CD47-SIRPa pathway
enhance phagocytosis for anti-CD47 antibodies. Tumor-associated macrophages were analyzed for the % of CFSE™ cells; (B) Phagocytosis index following antibody blockade; (B) After 3 hours (top) or 16 hours (bottom) coculture, tumor cell killing was analyzed. Anti-CD47 Hu5F9
(TAMs) are the most abundant innate immune cells in late-stage tumors, though treatments. Anti-CD_47 Hu5F9 antibody induced CD47-dependent antibody mediateq antibody induced CD47-dependent tumor killing in the 3 hour coculture. By blocking FC function of HU5F9 antibody,
availability of TAMs from patients is limited. Currently, drug development targeting cellular phagocyt_05|s (ADCP) of tumor cells by TAM; (C) Afte_r _16 hr Cocultl_Jre, anti- Hu5F9 antibody still increased tumor cell killing by TAMs due to blocking the CD47-SIRPa pathway
SIRPa-CDA47 is rapidly growing, requiring robust in vitro macrophage/tumor cell co- CD47 HuSF9 antibody increased CD47-dependent tumor cell killing at E:T ratio of 1:3, A .., withmigG2a__ without migG2a B 2o0q
culture assays to evaluate new agents targeting this pathway. Here, we report on the but not 1:5 5 | - | L Ler §§ 8! i = - HusFo
use of macrophages from an engineered mouse model expressing human SIRPa, A T ———r 2 10 = 9G4 B 6 = fusro
: : ] -MacTophages: 14.19% 5 | | 3hr 8 Hu5F9 3 hr aY .- IgG4
which may serve as a good tool to test drug candidates. 1 - 3 x | ICFSE+ merophage: 12.21%) 3 s, 9G4 - 7
E 4'_ Conc. (ug/mL) Conc. (pg/mL)
 Generation of tumor-bearing SIRPa-CD47 Hu mice: Human CD47 and i - with mlaG2a without mlaGaa o eGo without miaGa
SIRPa double knock-in mouse model (CD47/SIRPa Hu ) was generated by ——— R R R el — — PR TR LA
CRISPR/Cas9 targeting. Mouse syngeneic MC38 cells were generated to express e Y emren " < 307 = e gz : iy
human CD47 (MC38-hCD47 Hu ). MC38-hCD47 Hu cells were 16 hr ézo- HU5F9 16 hr g% 4 v
iInoculated into CD47/SIRPa Hu mice to develop tumors S, 10- i" o 5 € 2 ’
B C :fuo_ c>{:Eo-
. |solation of tumor-associated macrophages (TAMs) from tumor-bearing R TR IR RS
CD47/SIRPa Hu mice: 1050mm3 MC38/hCD47 tumors were enzymatically x 15, ET=13 B ,60q Er=13  ETES cone. (ha/mb) cone. fuafmb
digested Into single cells and tumor-infiltrating leukocytes were isolated by Percoll 2 - HUSE9 %E m HUSE9 Fig 4. Phagocytosis and killing of Jurkat cells by BMDM from CD4//SIRPa Hu mice. (A) In vitro
gradient. Macrophages were then enriched with Anti-F4/80 MicroBeads UltraPure 2 10- m (G4 O 40 m G4 differentiated BMDM were cocultured with Jurkat cells at an E:T ratio of 1:3 for 3 hours. Anti-CD47 Hu5F9 antibody
from Miltenyi Biotec g HusFo i Hu5F9 mediates the phagocytosis of tumor cells by BMDM. By blocking FC function of Hu5F9 antibody, anti-CD47 Hu5F9
S 5- 9G4 95 o 20- 9G4 antibody still increased the phagocytosis function of BMDM, via CD47-SIRPa pathway blockade; (B) Anti-CD47 HU5F9
 Generation of bone-marrow derived macrophages (BMDMs) from tumor- E o\°§ antibody induced CD47-dependent tumor Kkilling in the 3 hour coculture. By blocking FC function of HU5F9 antibody,
bearing CD47/SIRPa Hu mice: Mouse bone marrow (BM) cells were Q. o- T 0- T anti-CD47 Hu5F9 antibody still increased tumor cell killing by BMDM due to blocking CD47-SIRPa. pathway
harvested and cultured in the presence of murine macrophage colony-stimulating HIRT FIRS SRS SRR HRRY FIR® SRR SR
factor (M-CSF) for 9 days. Differentiated macrophages were harvested for Conc. (ug/mL) Conc. (ug/mL) A withmigG2a _ withoutmlgG2a B . withmlgG2a __ without mlgG2a
subsequent functional assays - . | wz ] : |
= 15+ mm Hu5F9 2 Y 20 mm Hu5F9
: : - : A mm 9G4 T 15 - mm (gG4
« Antibodies: Anti-human CD47 IgG4 antibody Hu5F9 and isotype control 1gG4 Fig 2. Phagocytosis and killing of murine |V|C38-hCD47_ Hu _ tumor cells by g 1o- HuSES EQ - NuSES
antibody were used for in vitro assays BMDM from CD47/SIRPa Hu mice. In vitro differentiated BMDM were é i 9G4 958’ . 9G4
cocultured with MC38-hCD47 Hu tumor cells at E:T ratios of 1:3 or 1:5 for 3 = 2 8 I I I 11
+ Phagocytosis assay': TAMs or BMDMs were used as effector cells. Murine MC38- hours. (A) Anti-CD47 HuSF9 antibody mediates the phagocytosis of tumor cells by T USRS SAR SAS S T USRS S0 Spe Spe
hCDA47 Hu or human Jurkat cells were used as target cells expressing human BMDM; (B) Aiter 3 hours coculture, anti-CD47 HuSF9 antibody did not induce CD47- Conc. (ug/mL) Conc. (pg/mL)
CD47. Target cells were labeled with carboxyfluorescein succinimidyl ester (CFSE). dependent tumor cell killing by BMDM
Macrophages were co-cultured at an E:T ratio of 1:3 or 1:5, for 3 or 16 hours at 37°C
In the presence of antibodies. To block macrophage FCR function, macrophages A B
were pretreated with mouse 1gG2a prior to addition of target cells. Flow cytometry . ET=13 ET=S » Murine TAMs and BMDMs from CD47/SIRPo. Hu mice can be used to evaluate the effect
‘r"éaso ﬁgéfzgm;dérggﬁ‘t’;ei t;’ Igz/lé%'ftmz‘iglsrg” :S”?r']gst'jv srr‘edcpg‘sagfcytos's index was g 1 E1=13 L ET=1:S o 61 ) | of anti-human CD47/SIRPa antibodies on phagocytosis and tumor cell killing
P P J Phad £ 154 | : :325:9 @? . = :4t1654F9  Both murine tumor cells engineered to express human CD47 and human tumor cell lines
- Tumor cell killing measurement: CFSE*tumor cells were stained for live/dead dye S 10 Hu5F9 Eg - u5FS expressing CD47 can be used as target cells to evaluate in vitro ADCP function of anti-human
and cell death was identified by flow cytometry gr IgG4 "052’ ;. IgG4 CD47/SIPRa antibodies using CD47/SIRPo Hu macrophages as effector cells
_r:c’ > g « CD47/SIRPa Hu TAMs can potentially be a powerful tool to test the effect of drugs on
o o- AP S SR SR P < o- A P e S tumor-derived macrophages to overcome limitations in the availability of TAMs from patients
NN NUENY NUOY NN SR PO SR CONTIE SR CONTIE SR N .. : : : : :
1. Peluso et al. The Fully human anti-CD47 antibody SRF231 exerts dual-mechanism ’ O’Conc. (:g/mL) K > O’Conc (:g/mL) > * In addition, In vitro function assays using CD47/$|RRQ Hu macrophages may provide
antitumor activity via engagement of the activating receptor CD32a. J Immunother ' proof of concept for subsequent in vivo efficacy testing in CD47/SIRPa Hu mice
Cancer 2020; 8(1): e000413.
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