
For Research Use Only www.promega.com

Cell-based Reporter Bioassays for Development of Fc-functional and Fc-silent 
SIRPaa/CD47 Checkpoint Inhibitors
Jonathan Mitchell, Jamison Grailer, Jim Hartnett, Frank Fan, Mei Cong, Zhi-jie Jey Cheng
Promega Corporation, 2800 Woods Hollow Rd, Madison, WI 53711
Abstract #3163

1. Introduction 

2. SIRPaa/CD47 Blockade Bioassays: Design & Workflow

8. Conclusions

Corresponding author: jey.cheng@promega.comMay 2020

4. SIRPaa/CD47 Blockade Bioassay Measures the 
Activity of Small Molecule SIRPaa/CD47 Inhibitors

Luciferase activity indicating monocyte activation is:
(1) induced by FcgR-A protein that engages FcgRs
(2) inhibited by co-engagement of SIRPα with CD47
(3) restored by CD47 blockade using anti-CD47 F(ab´)2

fragment of blocking clone B6.H12
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SIRPaa/CD47 Immune Checkpoint. 
(A) CD47 overexpressed on tumor cells engages the 
myeloid receptor SIRPa and delivers a “don’t eat me” 
signal that inhibits phagocytosis. (B) SIRPa/CD47 
blockade promotes phagocytosis of tumor cells driven 
by pro-phagocytic ligands and/or FcgR engagement 
by Fc-functional antibodies (ADCP). (C) SIRPa/CD47 
inhibitors vary in molecular structure and mechanism-
of-action but can be broadly categorized as Fc-silent 
vs. Fc-functional. 

Figures from Veillette & Chen. 2018. Trends Immunol.
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• We have developed a pair of reporter-based bioassays for measuring the activity of 
Fc-silent or Fc-functional SIRPa/CD47 inhibitors

• These SIRPa/CD47 Blockade Bioassays follow a simple, add-mix-read format

3. SIRPaa/CD47 Blockade Bioassay Measures the 
Potency of Fc-silent SIRPaa/CD47 Blocking Antibody
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(A) SIRPa/CD47 interaction requires CD47 
modification (pGlu-CD47) by glutaminyl-
peptide cyclotransferase-like protein (QPCTL). 
(B and C) Pre-treatment of CD47/FcgR-A 
CHO-K1 Target Cells with QPCTL inhibitor 
SEN177 results in: (B) specific loss of pGlu-
CD47 and (C) recovery of FcgR-mediated 
luciferase activity in the SIRPa/CD47 Blockade 
Bioassay.
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5. SIRPaa/CD47 Blockade Bioassay can Measure 
Relative Potency and is Stability Indicating 

SIRPa/CD47 Blockade Bioassays were performed using anti-SIRPα blocking Ab (clone SE5A5): 
(A) Simulated potency series of anti-SIRPα Ab and measured relative potency compared to 
100% reference. (B) Anti-SIRPa Ab was incubated at the indicated temperatures for 24 h prior to 
analysis in the SIRPa/CD47 Blockade Bioassay.

(B) Stability of anti-SIRPaa blocking Ab
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6. SIRPaa/CD47 Blockade Bioassay, Fc-dependent 
Measures Potency of Fc-functional CD47 Blocking Abs
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FcγR-mediated luciferase activity is observed in the SIRPα/CD47 Blockade Bioassay, Fc-
dependent with full-length anti-CD47 blocking Ab (clone B6.H12, mouse IgG1 isotype), but not 
with B6.H12 F(ab’)2 fragment or a non-blocking anti-CD47 Ab (clone 2D3, mouse IgG1 isotype).

Luciferase activity (i.e. monocyte activation) is:
(1) induced via FcγR engagement by Fc-functional 

anti-CD47 Abs
(2) inhibited by SIRPα/CD47 co-engagement
(3) enhanced when anti-CD47 has blocking function

7. SIRPaa/CD47 Blockade Bioassays Enable Testing of 
Drug Combinations using CD47+ Cancer Cells
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Raji Target Cells SIRPa/CD47 Blockade Bioassay, Fc-
dependent was performed using SIRPa
Effector Cells and Raji target cells (human 
B-cell lymphoma, CD47+/CD20+). Anti-
CD47 F(ab’)2 fragment was added at 
increasing concentrations in the presence or 
absence of anti-CD20 Ab (rituximab, EC100). 
As expected, the anti-CD47 F(ab’)2 fragment 
enhanced rituximab-mediated luciferase 
activity. No response was observed with 
anti-CD47 F(ab’)2 fragment alone.

EC50 = 0.57 mmg/mL
Fold = 4.2

We have developed a pair of cell-based reporter gene assays for measuring 
biological activity of diverse SIRPaa/CD47 inhibitors:

1. SIRPaa/CD47 Blockade Bioassay
• Suitable for Fc-silent CD47 blocking Abs, SIRPa blocking Abs, and small 

molecule inhibitors

2. SIRPaa/CD47 Blockade Bioassay, Fc-dependent
• Suitable for Fc-functional CD47 blocking Abs, drug combinations, and 

bispecific Abs

SIRPaa/CD47 Blockade Bioassays offer a simple, high-throughput platform for 
drug development, lot release, and stability studies.

SIRPaa/CD47 Blockade Bioassays can be performed using fresh cell cultures 
or thaw-and-use cells that eliminate the need for cell propagation.

SIRPα/CD47 Blockade Bioassays
检测 Fc 功能型或 Fc 沉默型 SIRPα/CD47
抑制剂活性的新型生物活性检测技术

● 检测原理

● SIRPα/CD47 Blockade Bioassays 工作流程

(A) 在肿瘤细胞中过表达的 CD47 和髓样受体 SIRPα 结 
 合，并且传递出“别吃我”的信号来抑制细胞吞噬 
 作用。

(B) SIRPα/CD47 阻断可促进由促吞噬配体，和 / 或 Fc 
 功能型（Fc-functional）抗体与 FcγR 的结合所驱动 
 的肿瘤细胞的吞噬作用（ADCP）。

(C) SIRPα/CD47 抑制剂在分子结构和作用机理方面有 
 差异，但是可以大致分为 Fc-silent（Fc 沉默型）和 
 Fc-functional（Fc 功能型）。

Agent Structure
Binds to

CD47 SIRPα FcR
Anti-CD47 antibody-
intact + - +
Anti-CD47 antibody-
F(ab')2

+ - -
Anti-CD47 antibody-
F(ab) + - -
Anti-SIRPα antibody-
intact - + +
Anti-SIRPα antibody-
F(ab')2

- + -
Anti-SIRPα antibody-
F(ab) - + -
Soluble 
SIRPα-Fc + - +
Monomeric 
SIRPα + - -
Anti-CD47 
antibody + - -
Anti-CD47 single chain 
variable fragment + - -
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5. SIRPaa/CD47 Blockade Bioassay can Measure 
Relative Potency and is Stability Indicating 

SIRPa/CD47 Blockade Bioassays were performed using anti-SIRPα blocking Ab (clone SE5A5): 
(A) Simulated potency series of anti-SIRPα Ab and measured relative potency compared to 
100% reference. (B) Anti-SIRPa Ab was incubated at the indicated temperatures for 24 h prior to 
analysis in the SIRPa/CD47 Blockade Bioassay.

(B) Stability of anti-SIRPaa blocking Ab
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FcγR-mediated luciferase activity is observed in the SIRPα/CD47 Blockade Bioassay, Fc-
dependent with full-length anti-CD47 blocking Ab (clone B6.H12, mouse IgG1 isotype), but not 
with B6.H12 F(ab’)2 fragment or a non-blocking anti-CD47 Ab (clone 2D3, mouse IgG1 isotype).

Luciferase activity (i.e. monocyte activation) is:
(1) induced via FcγR engagement by Fc-functional 

anti-CD47 Abs
(2) inhibited by SIRPα/CD47 co-engagement
(3) enhanced when anti-CD47 has blocking function

7. SIRPaa/CD47 Blockade Bioassays Enable Testing of 
Drug Combinations using CD47+ Cancer Cells
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Raji Target Cells SIRPa/CD47 Blockade Bioassay, Fc-
dependent was performed using SIRPa
Effector Cells and Raji target cells (human 
B-cell lymphoma, CD47+/CD20+). Anti-
CD47 F(ab’)2 fragment was added at 
increasing concentrations in the presence or 
absence of anti-CD20 Ab (rituximab, EC100). 
As expected, the anti-CD47 F(ab’)2 fragment 
enhanced rituximab-mediated luciferase 
activity. No response was observed with 
anti-CD47 F(ab’)2 fragment alone.

EC50 = 0.57 mmg/mL
Fold = 4.2

We have developed a pair of cell-based reporter gene assays for measuring 
biological activity of diverse SIRPaa/CD47 inhibitors:

1. SIRPaa/CD47 Blockade Bioassay
• Suitable for Fc-silent CD47 blocking Abs, SIRPa blocking Abs, and small 

molecule inhibitors

2. SIRPaa/CD47 Blockade Bioassay, Fc-dependent
• Suitable for Fc-functional CD47 blocking Abs, drug combinations, and 

bispecific Abs

SIRPaa/CD47 Blockade Bioassays offer a simple, high-throughput platform for 
drug development, lot release, and stability studies.

SIRPaa/CD47 Blockade Bioassays can be performed using fresh cell cultures 
or thaw-and-use cells that eliminate the need for cell propagation.
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5. SIRPaa/CD47 Blockade Bioassay can Measure 
Relative Potency and is Stability Indicating 

SIRPa/CD47 Blockade Bioassays were performed using anti-SIRPα blocking Ab (clone SE5A5): 
(A) Simulated potency series of anti-SIRPα Ab and measured relative potency compared to 
100% reference. (B) Anti-SIRPa Ab was incubated at the indicated temperatures for 24 h prior to 
analysis in the SIRPa/CD47 Blockade Bioassay.

(B) Stability of anti-SIRPaa blocking Ab
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(3) enhanced when anti-CD47 has blocking function
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inhibitors vary in molecular structure and mechanism-
of-action but can be broadly categorized as Fc-silent 
vs. Fc-functional. 

Figures from Veillette & Chen. 2018. Trends Immunol.
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• We have developed a pair of reporter-based bioassays for measuring the activity of 
Fc-silent or Fc-functional SIRPa/CD47 inhibitors

• These SIRPa/CD47 Blockade Bioassays follow a simple, add-mix-read format

3. SIRPaa/CD47 Blockade Bioassay Measures the 
Potency of Fc-silent SIRPaa/CD47 Blocking Antibody
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(A) SIRPa/CD47 interaction requires CD47 
modification (pGlu-CD47) by glutaminyl-
peptide cyclotransferase-like protein (QPCTL). 
(B and C) Pre-treatment of CD47/FcgR-A 
CHO-K1 Target Cells with QPCTL inhibitor 
SEN177 results in: (B) specific loss of pGlu-
CD47 and (C) recovery of FcgR-mediated 
luciferase activity in the SIRPa/CD47 Blockade 
Bioassay.
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5. SIRPaa/CD47 Blockade Bioassay can Measure 
Relative Potency and is Stability Indicating 

SIRPa/CD47 Blockade Bioassays were performed using anti-SIRPα blocking Ab (clone SE5A5): 
(A) Simulated potency series of anti-SIRPα Ab and measured relative potency compared to 
100% reference. (B) Anti-SIRPa Ab was incubated at the indicated temperatures for 24 h prior to 
analysis in the SIRPa/CD47 Blockade Bioassay.

(B) Stability of anti-SIRPaa blocking Ab
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6. SIRPaa/CD47 Blockade Bioassay, Fc-dependent 
Measures Potency of Fc-functional CD47 Blocking Abs
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FcγR-mediated luciferase activity is observed in the SIRPα/CD47 Blockade Bioassay, Fc-
dependent with full-length anti-CD47 blocking Ab (clone B6.H12, mouse IgG1 isotype), but not 
with B6.H12 F(ab’)2 fragment or a non-blocking anti-CD47 Ab (clone 2D3, mouse IgG1 isotype).

Luciferase activity (i.e. monocyte activation) is:
(1) induced via FcγR engagement by Fc-functional 

anti-CD47 Abs
(2) inhibited by SIRPα/CD47 co-engagement
(3) enhanced when anti-CD47 has blocking function

7. SIRPaa/CD47 Blockade Bioassays Enable Testing of 
Drug Combinations using CD47+ Cancer Cells
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Raji Target Cells SIRPa/CD47 Blockade Bioassay, Fc-
dependent was performed using SIRPa
Effector Cells and Raji target cells (human 
B-cell lymphoma, CD47+/CD20+). Anti-
CD47 F(ab’)2 fragment was added at 
increasing concentrations in the presence or 
absence of anti-CD20 Ab (rituximab, EC100). 
As expected, the anti-CD47 F(ab’)2 fragment 
enhanced rituximab-mediated luciferase 
activity. No response was observed with 
anti-CD47 F(ab’)2 fragment alone.

EC50 = 0.57 mmg/mL
Fold = 4.2

We have developed a pair of cell-based reporter gene assays for measuring 
biological activity of diverse SIRPaa/CD47 inhibitors:

1. SIRPaa/CD47 Blockade Bioassay
• Suitable for Fc-silent CD47 blocking Abs, SIRPa blocking Abs, and small 

molecule inhibitors

2. SIRPaa/CD47 Blockade Bioassay, Fc-dependent
• Suitable for Fc-functional CD47 blocking Abs, drug combinations, and 

bispecific Abs

SIRPaa/CD47 Blockade Bioassays offer a simple, high-throughput platform for 
drug development, lot release, and stability studies.

SIRPaa/CD47 Blockade Bioassays can be performed using fresh cell cultures 
or thaw-and-use cells that eliminate the need for cell propagation.
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4. SIRPaa/CD47 Blockade Bioassay Measures the 
Activity of Small Molecule SIRPaa/CD47 Inhibitors

Luciferase activity indicating monocyte activation is:
(1) induced by FcgR-A protein that engages FcgRs
(2) inhibited by co-engagement of SIRPα with CD47
(3) restored by CD47 blockade using anti-CD47 F(ab´)2

fragment of blocking clone B6.H12

RE Luciferase
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SIRPaa/CD47 Immune Checkpoint. 
(A) CD47 overexpressed on tumor cells engages the 
myeloid receptor SIRPa and delivers a “don’t eat me” 
signal that inhibits phagocytosis. (B) SIRPa/CD47 
blockade promotes phagocytosis of tumor cells driven 
by pro-phagocytic ligands and/or FcgR engagement 
by Fc-functional antibodies (ADCP). (C) SIRPa/CD47 
inhibitors vary in molecular structure and mechanism-
of-action but can be broadly categorized as Fc-silent 
vs. Fc-functional. 

Figures from Veillette & Chen. 2018. Trends Immunol.
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• We have developed a pair of reporter-based bioassays for measuring the activity of 
Fc-silent or Fc-functional SIRPa/CD47 inhibitors

• These SIRPa/CD47 Blockade Bioassays follow a simple, add-mix-read format

3. SIRPaa/CD47 Blockade Bioassay Measures the 
Potency of Fc-silent SIRPaa/CD47 Blocking Antibody
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(A) SIRPa/CD47 interaction requires CD47 
modification (pGlu-CD47) by glutaminyl-
peptide cyclotransferase-like protein (QPCTL). 
(B and C) Pre-treatment of CD47/FcgR-A 
CHO-K1 Target Cells with QPCTL inhibitor 
SEN177 results in: (B) specific loss of pGlu-
CD47 and (C) recovery of FcgR-mediated 
luciferase activity in the SIRPa/CD47 Blockade 
Bioassay.
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5. SIRPaa/CD47 Blockade Bioassay can Measure 
Relative Potency and is Stability Indicating 

SIRPa/CD47 Blockade Bioassays were performed using anti-SIRPα blocking Ab (clone SE5A5): 
(A) Simulated potency series of anti-SIRPα Ab and measured relative potency compared to 
100% reference. (B) Anti-SIRPa Ab was incubated at the indicated temperatures for 24 h prior to 
analysis in the SIRPa/CD47 Blockade Bioassay.

(B) Stability of anti-SIRPaa blocking Ab
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6. SIRPaa/CD47 Blockade Bioassay, Fc-dependent 
Measures Potency of Fc-functional CD47 Blocking Abs
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FcγR-mediated luciferase activity is observed in the SIRPα/CD47 Blockade Bioassay, Fc-
dependent with full-length anti-CD47 blocking Ab (clone B6.H12, mouse IgG1 isotype), but not 
with B6.H12 F(ab’)2 fragment or a non-blocking anti-CD47 Ab (clone 2D3, mouse IgG1 isotype).

Luciferase activity (i.e. monocyte activation) is:
(1) induced via FcγR engagement by Fc-functional 

anti-CD47 Abs
(2) inhibited by SIRPα/CD47 co-engagement
(3) enhanced when anti-CD47 has blocking function

7. SIRPaa/CD47 Blockade Bioassays Enable Testing of 
Drug Combinations using CD47+ Cancer Cells
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Raji Target Cells SIRPa/CD47 Blockade Bioassay, Fc-
dependent was performed using SIRPa
Effector Cells and Raji target cells (human 
B-cell lymphoma, CD47+/CD20+). Anti-
CD47 F(ab’)2 fragment was added at 
increasing concentrations in the presence or 
absence of anti-CD20 Ab (rituximab, EC100). 
As expected, the anti-CD47 F(ab’)2 fragment 
enhanced rituximab-mediated luciferase 
activity. No response was observed with 
anti-CD47 F(ab’)2 fragment alone.

EC50 = 0.57 mmg/mL
Fold = 4.2

We have developed a pair of cell-based reporter gene assays for measuring 
biological activity of diverse SIRPaa/CD47 inhibitors:

1. SIRPaa/CD47 Blockade Bioassay
• Suitable for Fc-silent CD47 blocking Abs, SIRPa blocking Abs, and small 

molecule inhibitors

2. SIRPaa/CD47 Blockade Bioassay, Fc-dependent
• Suitable for Fc-functional CD47 blocking Abs, drug combinations, and 

bispecific Abs

SIRPaa/CD47 Blockade Bioassays offer a simple, high-throughput platform for 
drug development, lot release, and stability studies.

SIRPaa/CD47 Blockade Bioassays can be performed using fresh cell cultures 
or thaw-and-use cells that eliminate the need for cell propagation.
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4. SIRPaa/CD47 Blockade Bioassay Measures the 
Activity of Small Molecule SIRPaa/CD47 Inhibitors

Luciferase activity indicating monocyte activation is:
(1) induced by FcgR-A protein that engages FcgRs
(2) inhibited by co-engagement of SIRPα with CD47
(3) restored by CD47 blockade using anti-CD47 F(ab´)2

fragment of blocking clone B6.H12

RE Luciferase

CD47/FcγR-A CHO-K1 Target Cells
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SIRPaa/CD47 Immune Checkpoint. 
(A) CD47 overexpressed on tumor cells engages the 
myeloid receptor SIRPa and delivers a “don’t eat me” 
signal that inhibits phagocytosis. (B) SIRPa/CD47 
blockade promotes phagocytosis of tumor cells driven 
by pro-phagocytic ligands and/or FcgR engagement 
by Fc-functional antibodies (ADCP). (C) SIRPa/CD47 
inhibitors vary in molecular structure and mechanism-
of-action but can be broadly categorized as Fc-silent 
vs. Fc-functional. 

Figures from Veillette & Chen. 2018. Trends Immunol.
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• We have developed a pair of reporter-based bioassays for measuring the activity of 
Fc-silent or Fc-functional SIRPa/CD47 inhibitors

• These SIRPa/CD47 Blockade Bioassays follow a simple, add-mix-read format

3. SIRPaa/CD47 Blockade Bioassay Measures the 
Potency of Fc-silent SIRPaa/CD47 Blocking Antibody
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(A) SIRPa/CD47 interaction requires CD47 
modification (pGlu-CD47) by glutaminyl-
peptide cyclotransferase-like protein (QPCTL). 
(B and C) Pre-treatment of CD47/FcgR-A 
CHO-K1 Target Cells with QPCTL inhibitor 
SEN177 results in: (B) specific loss of pGlu-
CD47 and (C) recovery of FcgR-mediated 
luciferase activity in the SIRPa/CD47 Blockade 
Bioassay.
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5. SIRPaa/CD47 Blockade Bioassay can Measure 
Relative Potency and is Stability Indicating 

SIRPa/CD47 Blockade Bioassays were performed using anti-SIRPα blocking Ab (clone SE5A5): 
(A) Simulated potency series of anti-SIRPα Ab and measured relative potency compared to 
100% reference. (B) Anti-SIRPa Ab was incubated at the indicated temperatures for 24 h prior to 
analysis in the SIRPa/CD47 Blockade Bioassay.

(B) Stability of anti-SIRPaa blocking Ab
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6. SIRPaa/CD47 Blockade Bioassay, Fc-dependent 
Measures Potency of Fc-functional CD47 Blocking Abs
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FcγR-mediated luciferase activity is observed in the SIRPα/CD47 Blockade Bioassay, Fc-
dependent with full-length anti-CD47 blocking Ab (clone B6.H12, mouse IgG1 isotype), but not 
with B6.H12 F(ab’)2 fragment or a non-blocking anti-CD47 Ab (clone 2D3, mouse IgG1 isotype).

Luciferase activity (i.e. monocyte activation) is:
(1) induced via FcγR engagement by Fc-functional 

anti-CD47 Abs
(2) inhibited by SIRPα/CD47 co-engagement
(3) enhanced when anti-CD47 has blocking function

7. SIRPaa/CD47 Blockade Bioassays Enable Testing of 
Drug Combinations using CD47+ Cancer Cells
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Raji Target Cells SIRPa/CD47 Blockade Bioassay, Fc-
dependent was performed using SIRPa
Effector Cells and Raji target cells (human 
B-cell lymphoma, CD47+/CD20+). Anti-
CD47 F(ab’)2 fragment was added at 
increasing concentrations in the presence or 
absence of anti-CD20 Ab (rituximab, EC100). 
As expected, the anti-CD47 F(ab’)2 fragment 
enhanced rituximab-mediated luciferase 
activity. No response was observed with 
anti-CD47 F(ab’)2 fragment alone.

EC50 = 0.57 mmg/mL
Fold = 4.2

We have developed a pair of cell-based reporter gene assays for measuring 
biological activity of diverse SIRPaa/CD47 inhibitors:

1. SIRPaa/CD47 Blockade Bioassay
• Suitable for Fc-silent CD47 blocking Abs, SIRPa blocking Abs, and small 

molecule inhibitors

2. SIRPaa/CD47 Blockade Bioassay, Fc-dependent
• Suitable for Fc-functional CD47 blocking Abs, drug combinations, and 

bispecific Abs

SIRPaa/CD47 Blockade Bioassays offer a simple, high-throughput platform for 
drug development, lot release, and stability studies.

SIRPaa/CD47 Blockade Bioassays can be performed using fresh cell cultures 
or thaw-and-use cells that eliminate the need for cell propagation.
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4. SIRPaa/CD47 Blockade Bioassay Measures the 
Activity of Small Molecule SIRPaa/CD47 Inhibitors

Luciferase activity indicating monocyte activation is:
(1) induced by FcgR-A protein that engages FcgRs
(2) inhibited by co-engagement of SIRPα with CD47
(3) restored by CD47 blockade using anti-CD47 F(ab´)2

fragment of blocking clone B6.H12

RE Luciferase
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SIRPaa/CD47 Immune Checkpoint. 
(A) CD47 overexpressed on tumor cells engages the 
myeloid receptor SIRPa and delivers a “don’t eat me” 
signal that inhibits phagocytosis. (B) SIRPa/CD47 
blockade promotes phagocytosis of tumor cells driven 
by pro-phagocytic ligands and/or FcgR engagement 
by Fc-functional antibodies (ADCP). (C) SIRPa/CD47 
inhibitors vary in molecular structure and mechanism-
of-action but can be broadly categorized as Fc-silent 
vs. Fc-functional. 

Figures from Veillette & Chen. 2018. Trends Immunol.
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• We have developed a pair of reporter-based bioassays for measuring the activity of 
Fc-silent or Fc-functional SIRPa/CD47 inhibitors

• These SIRPa/CD47 Blockade Bioassays follow a simple, add-mix-read format

3. SIRPaa/CD47 Blockade Bioassay Measures the 
Potency of Fc-silent SIRPaa/CD47 Blocking Antibody
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(A) SIRPa/CD47 interaction requires CD47 
modification (pGlu-CD47) by glutaminyl-
peptide cyclotransferase-like protein (QPCTL). 
(B and C) Pre-treatment of CD47/FcgR-A 
CHO-K1 Target Cells with QPCTL inhibitor 
SEN177 results in: (B) specific loss of pGlu-
CD47 and (C) recovery of FcgR-mediated 
luciferase activity in the SIRPa/CD47 Blockade 
Bioassay.
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5. SIRPaa/CD47 Blockade Bioassay can Measure 
Relative Potency and is Stability Indicating 

SIRPa/CD47 Blockade Bioassays were performed using anti-SIRPα blocking Ab (clone SE5A5): 
(A) Simulated potency series of anti-SIRPα Ab and measured relative potency compared to 
100% reference. (B) Anti-SIRPa Ab was incubated at the indicated temperatures for 24 h prior to 
analysis in the SIRPa/CD47 Blockade Bioassay.

(B) Stability of anti-SIRPaa blocking Ab
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6. SIRPaa/CD47 Blockade Bioassay, Fc-dependent 
Measures Potency of Fc-functional CD47 Blocking Abs

RE Luciferase
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FcγR-mediated luciferase activity is observed in the SIRPα/CD47 Blockade Bioassay, Fc-
dependent with full-length anti-CD47 blocking Ab (clone B6.H12, mouse IgG1 isotype), but not 
with B6.H12 F(ab’)2 fragment or a non-blocking anti-CD47 Ab (clone 2D3, mouse IgG1 isotype).

Luciferase activity (i.e. monocyte activation) is:
(1) induced via FcγR engagement by Fc-functional 

anti-CD47 Abs
(2) inhibited by SIRPα/CD47 co-engagement
(3) enhanced when anti-CD47 has blocking function

7. SIRPaa/CD47 Blockade Bioassays Enable Testing of 
Drug Combinations using CD47+ Cancer Cells
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Raji Target Cells SIRPa/CD47 Blockade Bioassay, Fc-
dependent was performed using SIRPa
Effector Cells and Raji target cells (human 
B-cell lymphoma, CD47+/CD20+). Anti-
CD47 F(ab’)2 fragment was added at 
increasing concentrations in the presence or 
absence of anti-CD20 Ab (rituximab, EC100). 
As expected, the anti-CD47 F(ab’)2 fragment 
enhanced rituximab-mediated luciferase 
activity. No response was observed with 
anti-CD47 F(ab’)2 fragment alone.

EC50 = 0.57 mmg/mL
Fold = 4.2

We have developed a pair of cell-based reporter gene assays for measuring 
biological activity of diverse SIRPaa/CD47 inhibitors:

1. SIRPaa/CD47 Blockade Bioassay
• Suitable for Fc-silent CD47 blocking Abs, SIRPa blocking Abs, and small 

molecule inhibitors

2. SIRPaa/CD47 Blockade Bioassay, Fc-dependent
• Suitable for Fc-functional CD47 blocking Abs, drug combinations, and 

bispecific Abs

SIRPaa/CD47 Blockade Bioassays offer a simple, high-throughput platform for 
drug development, lot release, and stability studies.

SIRPaa/CD47 Blockade Bioassays can be performed using fresh cell cultures 
or thaw-and-use cells that eliminate the need for cell propagation.For Research Use Only www.promega.com

Cell-based Reporter Bioassays for Development of Fc-functional and Fc-silent 
SIRPaa/CD47 Checkpoint Inhibitors
Jonathan Mitchell, Jamison Grailer, Jim Hartnett, Frank Fan, Mei Cong, Zhi-jie Jey Cheng
Promega Corporation, 2800 Woods Hollow Rd, Madison, WI 53711
Abstract #3163

1. Introduction 

2. SIRPaa/CD47 Blockade Bioassays: Design & Workflow

8. Conclusions

Corresponding author: jey.cheng@promega.comMay 2020

4. SIRPaa/CD47 Blockade Bioassay Measures the 
Activity of Small Molecule SIRPaa/CD47 Inhibitors

Luciferase activity indicating monocyte activation is:
(1) induced by FcgR-A protein that engages FcgRs
(2) inhibited by co-engagement of SIRPα with CD47
(3) restored by CD47 blockade using anti-CD47 F(ab´)2

fragment of blocking clone B6.H12

RE Luciferase

CD47/FcγR-A CHO-K1 Target Cells

SIRPα Effector Cells

FcggR

FcggR Activator CD47

SIRPα

Anti-CD47
F(ab’)2

(1) (2)
(3)

SIRPaa/CD47 Immune Checkpoint. 
(A) CD47 overexpressed on tumor cells engages the 
myeloid receptor SIRPa and delivers a “don’t eat me” 
signal that inhibits phagocytosis. (B) SIRPa/CD47 
blockade promotes phagocytosis of tumor cells driven 
by pro-phagocytic ligands and/or FcgR engagement 
by Fc-functional antibodies (ADCP). (C) SIRPa/CD47 
inhibitors vary in molecular structure and mechanism-
of-action but can be broadly categorized as Fc-silent 
vs. Fc-functional. 

Figures from Veillette & Chen. 2018. Trends Immunol.
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• We have developed a pair of reporter-based bioassays for measuring the activity of 
Fc-silent or Fc-functional SIRPa/CD47 inhibitors

• These SIRPa/CD47 Blockade Bioassays follow a simple, add-mix-read format

3. SIRPaa/CD47 Blockade Bioassay Measures the 
Potency of Fc-silent SIRPaa/CD47 Blocking Antibody
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(A) SIRPa/CD47 interaction requires CD47 
modification (pGlu-CD47) by glutaminyl-
peptide cyclotransferase-like protein (QPCTL). 
(B and C) Pre-treatment of CD47/FcgR-A 
CHO-K1 Target Cells with QPCTL inhibitor 
SEN177 results in: (B) specific loss of pGlu-
CD47 and (C) recovery of FcgR-mediated 
luciferase activity in the SIRPa/CD47 Blockade 
Bioassay.
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5. SIRPaa/CD47 Blockade Bioassay can Measure 
Relative Potency and is Stability Indicating 

SIRPa/CD47 Blockade Bioassays were performed using anti-SIRPα blocking Ab (clone SE5A5): 
(A) Simulated potency series of anti-SIRPα Ab and measured relative potency compared to 
100% reference. (B) Anti-SIRPa Ab was incubated at the indicated temperatures for 24 h prior to 
analysis in the SIRPa/CD47 Blockade Bioassay.

(B) Stability of anti-SIRPaa blocking Ab
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6. SIRPaa/CD47 Blockade Bioassay, Fc-dependent 
Measures Potency of Fc-functional CD47 Blocking Abs

RE Luciferase

CD47 CHO-K1 Target Cells
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FcγR-mediated luciferase activity is observed in the SIRPα/CD47 Blockade Bioassay, Fc-
dependent with full-length anti-CD47 blocking Ab (clone B6.H12, mouse IgG1 isotype), but not 
with B6.H12 F(ab’)2 fragment or a non-blocking anti-CD47 Ab (clone 2D3, mouse IgG1 isotype).

Luciferase activity (i.e. monocyte activation) is:
(1) induced via FcγR engagement by Fc-functional 

anti-CD47 Abs
(2) inhibited by SIRPα/CD47 co-engagement
(3) enhanced when anti-CD47 has blocking function

7. SIRPaa/CD47 Blockade Bioassays Enable Testing of 
Drug Combinations using CD47+ Cancer Cells
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Raji Target Cells SIRPa/CD47 Blockade Bioassay, Fc-
dependent was performed using SIRPa
Effector Cells and Raji target cells (human 
B-cell lymphoma, CD47+/CD20+). Anti-
CD47 F(ab’)2 fragment was added at 
increasing concentrations in the presence or 
absence of anti-CD20 Ab (rituximab, EC100). 
As expected, the anti-CD47 F(ab’)2 fragment 
enhanced rituximab-mediated luciferase 
activity. No response was observed with 
anti-CD47 F(ab’)2 fragment alone.

EC50 = 0.57 mmg/mL
Fold = 4.2

We have developed a pair of cell-based reporter gene assays for measuring 
biological activity of diverse SIRPaa/CD47 inhibitors:

1. SIRPaa/CD47 Blockade Bioassay
• Suitable for Fc-silent CD47 blocking Abs, SIRPa blocking Abs, and small 

molecule inhibitors

2. SIRPaa/CD47 Blockade Bioassay, Fc-dependent
• Suitable for Fc-functional CD47 blocking Abs, drug combinations, and 

bispecific Abs

SIRPaa/CD47 Blockade Bioassays offer a simple, high-throughput platform for 
drug development, lot release, and stability studies.

SIRPaa/CD47 Blockade Bioassays can be performed using fresh cell cultures 
or thaw-and-use cells that eliminate the need for cell propagation.

For Research Use Only www.promega.com

Cell-based Reporter Bioassays for Development of Fc-functional and Fc-silent 
SIRPaa/CD47 Checkpoint Inhibitors
Jonathan Mitchell, Jamison Grailer, Jim Hartnett, Frank Fan, Mei Cong, Zhi-jie Jey Cheng
Promega Corporation, 2800 Woods Hollow Rd, Madison, WI 53711
Abstract #3163

1. Introduction 

2. SIRPaa/CD47 Blockade Bioassays: Design & Workflow

8. Conclusions

Corresponding author: jey.cheng@promega.comMay 2020

4. SIRPaa/CD47 Blockade Bioassay Measures the 
Activity of Small Molecule SIRPaa/CD47 Inhibitors

Luciferase activity indicating monocyte activation is:
(1) induced by FcgR-A protein that engages FcgRs
(2) inhibited by co-engagement of SIRPα with CD47
(3) restored by CD47 blockade using anti-CD47 F(ab´)2

fragment of blocking clone B6.H12

RE Luciferase

CD47/FcγR-A CHO-K1 Target Cells

SIRPα Effector Cells

FcggR

FcggR Activator CD47
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Anti-CD47
F(ab’)2

(1) (2)
(3)

SIRPaa/CD47 Immune Checkpoint. 
(A) CD47 overexpressed on tumor cells engages the 
myeloid receptor SIRPa and delivers a “don’t eat me” 
signal that inhibits phagocytosis. (B) SIRPa/CD47 
blockade promotes phagocytosis of tumor cells driven 
by pro-phagocytic ligands and/or FcgR engagement 
by Fc-functional antibodies (ADCP). (C) SIRPa/CD47 
inhibitors vary in molecular structure and mechanism-
of-action but can be broadly categorized as Fc-silent 
vs. Fc-functional. 

Figures from Veillette & Chen. 2018. Trends Immunol.
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• We have developed a pair of reporter-based bioassays for measuring the activity of 
Fc-silent or Fc-functional SIRPa/CD47 inhibitors

• These SIRPa/CD47 Blockade Bioassays follow a simple, add-mix-read format

3. SIRPaa/CD47 Blockade Bioassay Measures the 
Potency of Fc-silent SIRPaa/CD47 Blocking Antibody
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(A) SIRPa/CD47 interaction requires CD47 
modification (pGlu-CD47) by glutaminyl-
peptide cyclotransferase-like protein (QPCTL). 
(B and C) Pre-treatment of CD47/FcgR-A 
CHO-K1 Target Cells with QPCTL inhibitor 
SEN177 results in: (B) specific loss of pGlu-
CD47 and (C) recovery of FcgR-mediated 
luciferase activity in the SIRPa/CD47 Blockade 
Bioassay.
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5. SIRPaa/CD47 Blockade Bioassay can Measure 
Relative Potency and is Stability Indicating 

SIRPa/CD47 Blockade Bioassays were performed using anti-SIRPα blocking Ab (clone SE5A5): 
(A) Simulated potency series of anti-SIRPα Ab and measured relative potency compared to 
100% reference. (B) Anti-SIRPa Ab was incubated at the indicated temperatures for 24 h prior to 
analysis in the SIRPa/CD47 Blockade Bioassay.

(B) Stability of anti-SIRPaa blocking Ab
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6. SIRPaa/CD47 Blockade Bioassay, Fc-dependent 
Measures Potency of Fc-functional CD47 Blocking Abs
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FcγR-mediated luciferase activity is observed in the SIRPα/CD47 Blockade Bioassay, Fc-
dependent with full-length anti-CD47 blocking Ab (clone B6.H12, mouse IgG1 isotype), but not 
with B6.H12 F(ab’)2 fragment or a non-blocking anti-CD47 Ab (clone 2D3, mouse IgG1 isotype).

Luciferase activity (i.e. monocyte activation) is:
(1) induced via FcγR engagement by Fc-functional 

anti-CD47 Abs
(2) inhibited by SIRPα/CD47 co-engagement
(3) enhanced when anti-CD47 has blocking function

7. SIRPaa/CD47 Blockade Bioassays Enable Testing of 
Drug Combinations using CD47+ Cancer Cells
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Raji Target Cells SIRPa/CD47 Blockade Bioassay, Fc-
dependent was performed using SIRPa
Effector Cells and Raji target cells (human 
B-cell lymphoma, CD47+/CD20+). Anti-
CD47 F(ab’)2 fragment was added at 
increasing concentrations in the presence or 
absence of anti-CD20 Ab (rituximab, EC100). 
As expected, the anti-CD47 F(ab’)2 fragment 
enhanced rituximab-mediated luciferase 
activity. No response was observed with 
anti-CD47 F(ab’)2 fragment alone.

EC50 = 0.57 mmg/mL
Fold = 4.2

We have developed a pair of cell-based reporter gene assays for measuring 
biological activity of diverse SIRPaa/CD47 inhibitors:

1. SIRPaa/CD47 Blockade Bioassay
• Suitable for Fc-silent CD47 blocking Abs, SIRPa blocking Abs, and small 

molecule inhibitors

2. SIRPaa/CD47 Blockade Bioassay, Fc-dependent
• Suitable for Fc-functional CD47 blocking Abs, drug combinations, and 

bispecific Abs

SIRPaa/CD47 Blockade Bioassays offer a simple, high-throughput platform for 
drug development, lot release, and stability studies.

SIRPaa/CD47 Blockade Bioassays can be performed using fresh cell cultures 
or thaw-and-use cells that eliminate the need for cell propagation.
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4. SIRPaa/CD47 Blockade Bioassay Measures the 
Activity of Small Molecule SIRPaa/CD47 Inhibitors

Luciferase activity indicating monocyte activation is:
(1) induced by FcgR-A protein that engages FcgRs
(2) inhibited by co-engagement of SIRPα with CD47
(3) restored by CD47 blockade using anti-CD47 F(ab´)2

fragment of blocking clone B6.H12

RE Luciferase

CD47/FcγR-A CHO-K1 Target Cells
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(3)

SIRPaa/CD47 Immune Checkpoint. 
(A) CD47 overexpressed on tumor cells engages the 
myeloid receptor SIRPa and delivers a “don’t eat me” 
signal that inhibits phagocytosis. (B) SIRPa/CD47 
blockade promotes phagocytosis of tumor cells driven 
by pro-phagocytic ligands and/or FcgR engagement 
by Fc-functional antibodies (ADCP). (C) SIRPa/CD47 
inhibitors vary in molecular structure and mechanism-
of-action but can be broadly categorized as Fc-silent 
vs. Fc-functional. 

Figures from Veillette & Chen. 2018. Trends Immunol.
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• We have developed a pair of reporter-based bioassays for measuring the activity of 
Fc-silent or Fc-functional SIRPa/CD47 inhibitors

• These SIRPa/CD47 Blockade Bioassays follow a simple, add-mix-read format

3. SIRPaa/CD47 Blockade Bioassay Measures the 
Potency of Fc-silent SIRPaa/CD47 Blocking Antibody
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(A) SIRPa/CD47 interaction requires CD47 
modification (pGlu-CD47) by glutaminyl-
peptide cyclotransferase-like protein (QPCTL). 
(B and C) Pre-treatment of CD47/FcgR-A 
CHO-K1 Target Cells with QPCTL inhibitor 
SEN177 results in: (B) specific loss of pGlu-
CD47 and (C) recovery of FcgR-mediated 
luciferase activity in the SIRPa/CD47 Blockade 
Bioassay.
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5. SIRPaa/CD47 Blockade Bioassay can Measure 
Relative Potency and is Stability Indicating 

SIRPa/CD47 Blockade Bioassays were performed using anti-SIRPα blocking Ab (clone SE5A5): 
(A) Simulated potency series of anti-SIRPα Ab and measured relative potency compared to 
100% reference. (B) Anti-SIRPa Ab was incubated at the indicated temperatures for 24 h prior to 
analysis in the SIRPa/CD47 Blockade Bioassay.

(B) Stability of anti-SIRPaa blocking Ab
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6. SIRPaa/CD47 Blockade Bioassay, Fc-dependent 
Measures Potency of Fc-functional CD47 Blocking Abs
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FcγR-mediated luciferase activity is observed in the SIRPα/CD47 Blockade Bioassay, Fc-
dependent with full-length anti-CD47 blocking Ab (clone B6.H12, mouse IgG1 isotype), but not 
with B6.H12 F(ab’)2 fragment or a non-blocking anti-CD47 Ab (clone 2D3, mouse IgG1 isotype).

Luciferase activity (i.e. monocyte activation) is:
(1) induced via FcγR engagement by Fc-functional 

anti-CD47 Abs
(2) inhibited by SIRPα/CD47 co-engagement
(3) enhanced when anti-CD47 has blocking function

7. SIRPaa/CD47 Blockade Bioassays Enable Testing of 
Drug Combinations using CD47+ Cancer Cells
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Raji Target Cells SIRPa/CD47 Blockade Bioassay, Fc-
dependent was performed using SIRPa
Effector Cells and Raji target cells (human 
B-cell lymphoma, CD47+/CD20+). Anti-
CD47 F(ab’)2 fragment was added at 
increasing concentrations in the presence or 
absence of anti-CD20 Ab (rituximab, EC100). 
As expected, the anti-CD47 F(ab’)2 fragment 
enhanced rituximab-mediated luciferase 
activity. No response was observed with 
anti-CD47 F(ab’)2 fragment alone.

EC50 = 0.57 mmg/mL
Fold = 4.2

We have developed a pair of cell-based reporter gene assays for measuring 
biological activity of diverse SIRPaa/CD47 inhibitors:

1. SIRPaa/CD47 Blockade Bioassay
• Suitable for Fc-silent CD47 blocking Abs, SIRPa blocking Abs, and small 

molecule inhibitors

2. SIRPaa/CD47 Blockade Bioassay, Fc-dependent
• Suitable for Fc-functional CD47 blocking Abs, drug combinations, and 

bispecific Abs

SIRPaa/CD47 Blockade Bioassays offer a simple, high-throughput platform for 
drug development, lot release, and stability studies.

SIRPaa/CD47 Blockade Bioassays can be performed using fresh cell cultures 
or thaw-and-use cells that eliminate the need for cell propagation.
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4. SIRPaa/CD47 Blockade Bioassay Measures the 
Activity of Small Molecule SIRPaa/CD47 Inhibitors

Luciferase activity indicating monocyte activation is:
(1) induced by FcgR-A protein that engages FcgRs
(2) inhibited by co-engagement of SIRPα with CD47
(3) restored by CD47 blockade using anti-CD47 F(ab´)2

fragment of blocking clone B6.H12
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SIRPaa/CD47 Immune Checkpoint. 
(A) CD47 overexpressed on tumor cells engages the 
myeloid receptor SIRPa and delivers a “don’t eat me” 
signal that inhibits phagocytosis. (B) SIRPa/CD47 
blockade promotes phagocytosis of tumor cells driven 
by pro-phagocytic ligands and/or FcgR engagement 
by Fc-functional antibodies (ADCP). (C) SIRPa/CD47 
inhibitors vary in molecular structure and mechanism-
of-action but can be broadly categorized as Fc-silent 
vs. Fc-functional. 

Figures from Veillette & Chen. 2018. Trends Immunol.
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• We have developed a pair of reporter-based bioassays for measuring the activity of 
Fc-silent or Fc-functional SIRPa/CD47 inhibitors

• These SIRPa/CD47 Blockade Bioassays follow a simple, add-mix-read format

3. SIRPaa/CD47 Blockade Bioassay Measures the 
Potency of Fc-silent SIRPaa/CD47 Blocking Antibody
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(A) SIRPa/CD47 interaction requires CD47 
modification (pGlu-CD47) by glutaminyl-
peptide cyclotransferase-like protein (QPCTL). 
(B and C) Pre-treatment of CD47/FcgR-A 
CHO-K1 Target Cells with QPCTL inhibitor 
SEN177 results in: (B) specific loss of pGlu-
CD47 and (C) recovery of FcgR-mediated 
luciferase activity in the SIRPa/CD47 Blockade 
Bioassay.
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5. SIRPaa/CD47 Blockade Bioassay can Measure 
Relative Potency and is Stability Indicating 

SIRPa/CD47 Blockade Bioassays were performed using anti-SIRPα blocking Ab (clone SE5A5): 
(A) Simulated potency series of anti-SIRPα Ab and measured relative potency compared to 
100% reference. (B) Anti-SIRPa Ab was incubated at the indicated temperatures for 24 h prior to 
analysis in the SIRPa/CD47 Blockade Bioassay.

(B) Stability of anti-SIRPaa blocking Ab
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6. SIRPaa/CD47 Blockade Bioassay, Fc-dependent 
Measures Potency of Fc-functional CD47 Blocking Abs
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FcγR-mediated luciferase activity is observed in the SIRPα/CD47 Blockade Bioassay, Fc-
dependent with full-length anti-CD47 blocking Ab (clone B6.H12, mouse IgG1 isotype), but not 
with B6.H12 F(ab’)2 fragment or a non-blocking anti-CD47 Ab (clone 2D3, mouse IgG1 isotype).

Luciferase activity (i.e. monocyte activation) is:
(1) induced via FcγR engagement by Fc-functional 

anti-CD47 Abs
(2) inhibited by SIRPα/CD47 co-engagement
(3) enhanced when anti-CD47 has blocking function

7. SIRPaa/CD47 Blockade Bioassays Enable Testing of 
Drug Combinations using CD47+ Cancer Cells
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Raji Target Cells SIRPa/CD47 Blockade Bioassay, Fc-
dependent was performed using SIRPa
Effector Cells and Raji target cells (human 
B-cell lymphoma, CD47+/CD20+). Anti-
CD47 F(ab’)2 fragment was added at 
increasing concentrations in the presence or 
absence of anti-CD20 Ab (rituximab, EC100). 
As expected, the anti-CD47 F(ab’)2 fragment 
enhanced rituximab-mediated luciferase 
activity. No response was observed with 
anti-CD47 F(ab’)2 fragment alone.

EC50 = 0.57 mmg/mL
Fold = 4.2

We have developed a pair of cell-based reporter gene assays for measuring 
biological activity of diverse SIRPaa/CD47 inhibitors:

1. SIRPaa/CD47 Blockade Bioassay
• Suitable for Fc-silent CD47 blocking Abs, SIRPa blocking Abs, and small 

molecule inhibitors

2. SIRPaa/CD47 Blockade Bioassay, Fc-dependent
• Suitable for Fc-functional CD47 blocking Abs, drug combinations, and 

bispecific Abs

SIRPaa/CD47 Blockade Bioassays offer a simple, high-throughput platform for 
drug development, lot release, and stability studies.

SIRPaa/CD47 Blockade Bioassays can be performed using fresh cell cultures 
or thaw-and-use cells that eliminate the need for cell propagation.
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4. SIRPaa/CD47 Blockade Bioassay Measures the 
Activity of Small Molecule SIRPaa/CD47 Inhibitors

Luciferase activity indicating monocyte activation is:
(1) induced by FcgR-A protein that engages FcgRs
(2) inhibited by co-engagement of SIRPα with CD47
(3) restored by CD47 blockade using anti-CD47 F(ab´)2

fragment of blocking clone B6.H12
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SIRPaa/CD47 Immune Checkpoint. 
(A) CD47 overexpressed on tumor cells engages the 
myeloid receptor SIRPa and delivers a “don’t eat me” 
signal that inhibits phagocytosis. (B) SIRPa/CD47 
blockade promotes phagocytosis of tumor cells driven 
by pro-phagocytic ligands and/or FcgR engagement 
by Fc-functional antibodies (ADCP). (C) SIRPa/CD47 
inhibitors vary in molecular structure and mechanism-
of-action but can be broadly categorized as Fc-silent 
vs. Fc-functional. 

Figures from Veillette & Chen. 2018. Trends Immunol.
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• We have developed a pair of reporter-based bioassays for measuring the activity of 
Fc-silent or Fc-functional SIRPa/CD47 inhibitors

• These SIRPa/CD47 Blockade Bioassays follow a simple, add-mix-read format

3. SIRPaa/CD47 Blockade Bioassay Measures the 
Potency of Fc-silent SIRPaa/CD47 Blocking Antibody
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(A) SIRPa/CD47 interaction requires CD47 
modification (pGlu-CD47) by glutaminyl-
peptide cyclotransferase-like protein (QPCTL). 
(B and C) Pre-treatment of CD47/FcgR-A 
CHO-K1 Target Cells with QPCTL inhibitor 
SEN177 results in: (B) specific loss of pGlu-
CD47 and (C) recovery of FcgR-mediated 
luciferase activity in the SIRPa/CD47 Blockade 
Bioassay.
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5. SIRPaa/CD47 Blockade Bioassay can Measure 
Relative Potency and is Stability Indicating 

SIRPa/CD47 Blockade Bioassays were performed using anti-SIRPα blocking Ab (clone SE5A5): 
(A) Simulated potency series of anti-SIRPα Ab and measured relative potency compared to 
100% reference. (B) Anti-SIRPa Ab was incubated at the indicated temperatures for 24 h prior to 
analysis in the SIRPa/CD47 Blockade Bioassay.

(B) Stability of anti-SIRPaa blocking Ab

-11 -10 -9 -8 -7 -6 -5 -4
0

1×106

2×106

3×106

log10[anti-SIRPa] g/mL

Lu
m

in
es

ce
nc

e
(N

L
RL

U) 4C

37C

55C

65C

-11 -10 -9 -8 -7 -6 -5 -4
0

1×106

2×106

3×106

log10[anti-SIRPa] g/mL

Lu
m

in
es

ce
nc

e
(N

L
RL

U) 200%
100%
50%

Temperature EC50
(mmg/mL)

4°C 0.19

37°C 0.21

55°C 0.59

65°C No assay response

Expected 
Relative Potency

Measured 
Relative Potency

50% 45.1%
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6. SIRPaa/CD47 Blockade Bioassay, Fc-dependent 
Measures Potency of Fc-functional CD47 Blocking Abs
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FcγR-mediated luciferase activity is observed in the SIRPα/CD47 Blockade Bioassay, Fc-
dependent with full-length anti-CD47 blocking Ab (clone B6.H12, mouse IgG1 isotype), but not 
with B6.H12 F(ab’)2 fragment or a non-blocking anti-CD47 Ab (clone 2D3, mouse IgG1 isotype).

Luciferase activity (i.e. monocyte activation) is:
(1) induced via FcγR engagement by Fc-functional 

anti-CD47 Abs
(2) inhibited by SIRPα/CD47 co-engagement
(3) enhanced when anti-CD47 has blocking function

7. SIRPaa/CD47 Blockade Bioassays Enable Testing of 
Drug Combinations using CD47+ Cancer Cells
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Raji Target Cells SIRPa/CD47 Blockade Bioassay, Fc-
dependent was performed using SIRPa
Effector Cells and Raji target cells (human 
B-cell lymphoma, CD47+/CD20+). Anti-
CD47 F(ab’)2 fragment was added at 
increasing concentrations in the presence or 
absence of anti-CD20 Ab (rituximab, EC100). 
As expected, the anti-CD47 F(ab’)2 fragment 
enhanced rituximab-mediated luciferase 
activity. No response was observed with 
anti-CD47 F(ab’)2 fragment alone.

EC50 = 0.57 mmg/mL
Fold = 4.2

We have developed a pair of cell-based reporter gene assays for measuring 
biological activity of diverse SIRPaa/CD47 inhibitors:

1. SIRPaa/CD47 Blockade Bioassay
• Suitable for Fc-silent CD47 blocking Abs, SIRPa blocking Abs, and small 

molecule inhibitors

2. SIRPaa/CD47 Blockade Bioassay, Fc-dependent
• Suitable for Fc-functional CD47 blocking Abs, drug combinations, and 

bispecific Abs

SIRPaa/CD47 Blockade Bioassays offer a simple, high-throughput platform for 
drug development, lot release, and stability studies.

SIRPaa/CD47 Blockade Bioassays can be performed using fresh cell cultures 
or thaw-and-use cells that eliminate the need for cell propagation.
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4. SIRPaa/CD47 Blockade Bioassay Measures the 
Activity of Small Molecule SIRPaa/CD47 Inhibitors

Luciferase activity indicating monocyte activation is:
(1) induced by FcgR-A protein that engages FcgRs
(2) inhibited by co-engagement of SIRPα with CD47
(3) restored by CD47 blockade using anti-CD47 F(ab´)2

fragment of blocking clone B6.H12
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SIRPaa/CD47 Immune Checkpoint. 
(A) CD47 overexpressed on tumor cells engages the 
myeloid receptor SIRPa and delivers a “don’t eat me” 
signal that inhibits phagocytosis. (B) SIRPa/CD47 
blockade promotes phagocytosis of tumor cells driven 
by pro-phagocytic ligands and/or FcgR engagement 
by Fc-functional antibodies (ADCP). (C) SIRPa/CD47 
inhibitors vary in molecular structure and mechanism-
of-action but can be broadly categorized as Fc-silent 
vs. Fc-functional. 

Figures from Veillette & Chen. 2018. Trends Immunol.
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• We have developed a pair of reporter-based bioassays for measuring the activity of 
Fc-silent or Fc-functional SIRPa/CD47 inhibitors

• These SIRPa/CD47 Blockade Bioassays follow a simple, add-mix-read format

3. SIRPaa/CD47 Blockade Bioassay Measures the 
Potency of Fc-silent SIRPaa/CD47 Blocking Antibody
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CD47 and (C) recovery of FcgR-mediated 
luciferase activity in the SIRPa/CD47 Blockade 
Bioassay.

-9 -8 -7 -6 -5 -4
0.0

0.5

1.0

1.5

log10[SEN177] M

CD
47

pr
ot

ei
n

le
ve

ls
(R

el
at

iv
e

M
FI

) pGlu-CD47
Total CD47

pGlu-
CD47

SIRPaa

CD47

QPCTL
inhibitor

(A) (B)

(C)

5. SIRPaa/CD47 Blockade Bioassay can Measure 
Relative Potency and is Stability Indicating 

SIRPa/CD47 Blockade Bioassays were performed using anti-SIRPα blocking Ab (clone SE5A5): 
(A) Simulated potency series of anti-SIRPα Ab and measured relative potency compared to 
100% reference. (B) Anti-SIRPa Ab was incubated at the indicated temperatures for 24 h prior to 
analysis in the SIRPa/CD47 Blockade Bioassay.

(B) Stability of anti-SIRPaa blocking Ab
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6. SIRPaa/CD47 Blockade Bioassay, Fc-dependent 
Measures Potency of Fc-functional CD47 Blocking Abs
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FcγR-mediated luciferase activity is observed in the SIRPα/CD47 Blockade Bioassay, Fc-
dependent with full-length anti-CD47 blocking Ab (clone B6.H12, mouse IgG1 isotype), but not 
with B6.H12 F(ab’)2 fragment or a non-blocking anti-CD47 Ab (clone 2D3, mouse IgG1 isotype).

Luciferase activity (i.e. monocyte activation) is:
(1) induced via FcγR engagement by Fc-functional 

anti-CD47 Abs
(2) inhibited by SIRPα/CD47 co-engagement
(3) enhanced when anti-CD47 has blocking function

7. SIRPaa/CD47 Blockade Bioassays Enable Testing of 
Drug Combinations using CD47+ Cancer Cells
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Raji Target Cells SIRPa/CD47 Blockade Bioassay, Fc-
dependent was performed using SIRPa
Effector Cells and Raji target cells (human 
B-cell lymphoma, CD47+/CD20+). Anti-
CD47 F(ab’)2 fragment was added at 
increasing concentrations in the presence or 
absence of anti-CD20 Ab (rituximab, EC100). 
As expected, the anti-CD47 F(ab’)2 fragment 
enhanced rituximab-mediated luciferase 
activity. No response was observed with 
anti-CD47 F(ab’)2 fragment alone.

EC50 = 0.57 mmg/mL
Fold = 4.2

We have developed a pair of cell-based reporter gene assays for measuring 
biological activity of diverse SIRPaa/CD47 inhibitors:

1. SIRPaa/CD47 Blockade Bioassay
• Suitable for Fc-silent CD47 blocking Abs, SIRPa blocking Abs, and small 

molecule inhibitors

2. SIRPaa/CD47 Blockade Bioassay, Fc-dependent
• Suitable for Fc-functional CD47 blocking Abs, drug combinations, and 

bispecific Abs

SIRPaa/CD47 Blockade Bioassays offer a simple, high-throughput platform for 
drug development, lot release, and stability studies.

SIRPaa/CD47 Blockade Bioassays can be performed using fresh cell cultures 
or thaw-and-use cells that eliminate the need for cell propagation.
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4. SIRPaa/CD47 Blockade Bioassay Measures the 
Activity of Small Molecule SIRPaa/CD47 Inhibitors

Luciferase activity indicating monocyte activation is:
(1) induced by FcgR-A protein that engages FcgRs
(2) inhibited by co-engagement of SIRPα with CD47
(3) restored by CD47 blockade using anti-CD47 F(ab´)2

fragment of blocking clone B6.H12
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SIRPaa/CD47 Immune Checkpoint. 
(A) CD47 overexpressed on tumor cells engages the 
myeloid receptor SIRPa and delivers a “don’t eat me” 
signal that inhibits phagocytosis. (B) SIRPa/CD47 
blockade promotes phagocytosis of tumor cells driven 
by pro-phagocytic ligands and/or FcgR engagement 
by Fc-functional antibodies (ADCP). (C) SIRPa/CD47 
inhibitors vary in molecular structure and mechanism-
of-action but can be broadly categorized as Fc-silent 
vs. Fc-functional. 

Figures from Veillette & Chen. 2018. Trends Immunol.
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• We have developed a pair of reporter-based bioassays for measuring the activity of 
Fc-silent or Fc-functional SIRPa/CD47 inhibitors

• These SIRPa/CD47 Blockade Bioassays follow a simple, add-mix-read format

3. SIRPaa/CD47 Blockade Bioassay Measures the 
Potency of Fc-silent SIRPaa/CD47 Blocking Antibody

-10 -9 -8 -7 -6 -5 -4
0

5×105

1×106

1.5×106

log10[anti-CD47 B6.H12 F(ab')2] g/mL

Lu
m

in
es

ce
nc

e
(N

L
RL

U)

EC50 = 1.3 mmg/mL
Fold = 50

-9 -8 -7 -6 -5 -4
0

5×104

1×105

1.5×105

2×105

log10[SEN177] M

Lu
m

in
es

ce
nc

e
(N

L
RL

U)

EC50 = 1 mmM
Fold = 6.5

(A) SIRPa/CD47 interaction requires CD47 
modification (pGlu-CD47) by glutaminyl-
peptide cyclotransferase-like protein (QPCTL). 
(B and C) Pre-treatment of CD47/FcgR-A 
CHO-K1 Target Cells with QPCTL inhibitor 
SEN177 results in: (B) specific loss of pGlu-
CD47 and (C) recovery of FcgR-mediated 
luciferase activity in the SIRPa/CD47 Blockade 
Bioassay.
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5. SIRPaa/CD47 Blockade Bioassay can Measure 
Relative Potency and is Stability Indicating 

SIRPa/CD47 Blockade Bioassays were performed using anti-SIRPα blocking Ab (clone SE5A5): 
(A) Simulated potency series of anti-SIRPα Ab and measured relative potency compared to 
100% reference. (B) Anti-SIRPa Ab was incubated at the indicated temperatures for 24 h prior to 
analysis in the SIRPa/CD47 Blockade Bioassay.

(B) Stability of anti-SIRPaa blocking Ab
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FcγR-mediated luciferase activity is observed in the SIRPα/CD47 Blockade Bioassay, Fc-
dependent with full-length anti-CD47 blocking Ab (clone B6.H12, mouse IgG1 isotype), but not 
with B6.H12 F(ab’)2 fragment or a non-blocking anti-CD47 Ab (clone 2D3, mouse IgG1 isotype).

Luciferase activity (i.e. monocyte activation) is:
(1) induced via FcγR engagement by Fc-functional 

anti-CD47 Abs
(2) inhibited by SIRPα/CD47 co-engagement
(3) enhanced when anti-CD47 has blocking function

7. SIRPaa/CD47 Blockade Bioassays Enable Testing of 
Drug Combinations using CD47+ Cancer Cells
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Raji Target Cells SIRPa/CD47 Blockade Bioassay, Fc-
dependent was performed using SIRPa
Effector Cells and Raji target cells (human 
B-cell lymphoma, CD47+/CD20+). Anti-
CD47 F(ab’)2 fragment was added at 
increasing concentrations in the presence or 
absence of anti-CD20 Ab (rituximab, EC100). 
As expected, the anti-CD47 F(ab’)2 fragment 
enhanced rituximab-mediated luciferase 
activity. No response was observed with 
anti-CD47 F(ab’)2 fragment alone.

EC50 = 0.57 mmg/mL
Fold = 4.2

We have developed a pair of cell-based reporter gene assays for measuring 
biological activity of diverse SIRPaa/CD47 inhibitors:

1. SIRPaa/CD47 Blockade Bioassay
• Suitable for Fc-silent CD47 blocking Abs, SIRPa blocking Abs, and small 

molecule inhibitors

2. SIRPaa/CD47 Blockade Bioassay, Fc-dependent
• Suitable for Fc-functional CD47 blocking Abs, drug combinations, and 

bispecific Abs

SIRPaa/CD47 Blockade Bioassays offer a simple, high-throughput platform for 
drug development, lot release, and stability studies.

SIRPaa/CD47 Blockade Bioassays can be performed using fresh cell cultures 
or thaw-and-use cells that eliminate the need for cell propagation.
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● 可测定 Fc 沉默型 SIRPα/CD47 阻断抗体的效价

● 可测定小分子 SIRPα/CD47 抑制剂的活性

下图表明单核细胞激活的萤光素酶活性受到以下调控：

(A) 被与 FcγRs 结合的 FcγR-A 蛋白诱导产生，被 SIRPα 和 CD47 的结合所抑制
(B) 使用阻断克隆 B6.H12 的抗 -CD47 F(ab')2 片段进行 CD47 阻断而得以恢复 
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4. SIRPaa/CD47 Blockade Bioassay Measures the 
Activity of Small Molecule SIRPaa/CD47 Inhibitors

Luciferase activity indicating monocyte activation is:
(1) induced by FcgR-A protein that engages FcgRs
(2) inhibited by co-engagement of SIRPα with CD47
(3) restored by CD47 blockade using anti-CD47 F(ab´)2

fragment of blocking clone B6.H12
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SIRPaa/CD47 Immune Checkpoint. 
(A) CD47 overexpressed on tumor cells engages the 
myeloid receptor SIRPa and delivers a “don’t eat me” 
signal that inhibits phagocytosis. (B) SIRPa/CD47 
blockade promotes phagocytosis of tumor cells driven 
by pro-phagocytic ligands and/or FcgR engagement 
by Fc-functional antibodies (ADCP). (C) SIRPa/CD47 
inhibitors vary in molecular structure and mechanism-
of-action but can be broadly categorized as Fc-silent 
vs. Fc-functional. 

Figures from Veillette & Chen. 2018. Trends Immunol.
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• We have developed a pair of reporter-based bioassays for measuring the activity of 
Fc-silent or Fc-functional SIRPa/CD47 inhibitors

• These SIRPa/CD47 Blockade Bioassays follow a simple, add-mix-read format
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5. SIRPaa/CD47 Blockade Bioassay can Measure 
Relative Potency and is Stability Indicating 

SIRPa/CD47 Blockade Bioassays were performed using anti-SIRPα blocking Ab (clone SE5A5): 
(A) Simulated potency series of anti-SIRPα Ab and measured relative potency compared to 
100% reference. (B) Anti-SIRPa Ab was incubated at the indicated temperatures for 24 h prior to 
analysis in the SIRPa/CD47 Blockade Bioassay.

(B) Stability of anti-SIRPaa blocking Ab
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Measures Potency of Fc-functional CD47 Blocking Abs
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FcγR-mediated luciferase activity is observed in the SIRPα/CD47 Blockade Bioassay, Fc-
dependent with full-length anti-CD47 blocking Ab (clone B6.H12, mouse IgG1 isotype), but not 
with B6.H12 F(ab’)2 fragment or a non-blocking anti-CD47 Ab (clone 2D3, mouse IgG1 isotype).

Luciferase activity (i.e. monocyte activation) is:
(1) induced via FcγR engagement by Fc-functional 

anti-CD47 Abs
(2) inhibited by SIRPα/CD47 co-engagement
(3) enhanced when anti-CD47 has blocking function

7. SIRPaa/CD47 Blockade Bioassays Enable Testing of 
Drug Combinations using CD47+ Cancer Cells
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Raji Target Cells SIRPa/CD47 Blockade Bioassay, Fc-
dependent was performed using SIRPa
Effector Cells and Raji target cells (human 
B-cell lymphoma, CD47+/CD20+). Anti-
CD47 F(ab’)2 fragment was added at 
increasing concentrations in the presence or 
absence of anti-CD20 Ab (rituximab, EC100). 
As expected, the anti-CD47 F(ab’)2 fragment 
enhanced rituximab-mediated luciferase 
activity. No response was observed with 
anti-CD47 F(ab’)2 fragment alone.

EC50 = 0.57 mmg/mL
Fold = 4.2

We have developed a pair of cell-based reporter gene assays for measuring 
biological activity of diverse SIRPaa/CD47 inhibitors:

1. SIRPaa/CD47 Blockade Bioassay
• Suitable for Fc-silent CD47 blocking Abs, SIRPa blocking Abs, and small 

molecule inhibitors

2. SIRPaa/CD47 Blockade Bioassay, Fc-dependent
• Suitable for Fc-functional CD47 blocking Abs, drug combinations, and 

bispecific Abs

SIRPaa/CD47 Blockade Bioassays offer a simple, high-throughput platform for 
drug development, lot release, and stability studies.

SIRPaa/CD47 Blockade Bioassays can be performed using fresh cell cultures 
or thaw-and-use cells that eliminate the need for cell propagation.
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4. SIRPaa/CD47 Blockade Bioassay Measures the 
Activity of Small Molecule SIRPaa/CD47 Inhibitors

Luciferase activity indicating monocyte activation is:
(1) induced by FcgR-A protein that engages FcgRs
(2) inhibited by co-engagement of SIRPα with CD47
(3) restored by CD47 blockade using anti-CD47 F(ab´)2

fragment of blocking clone B6.H12
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SIRPaa/CD47 Immune Checkpoint. 
(A) CD47 overexpressed on tumor cells engages the 
myeloid receptor SIRPa and delivers a “don’t eat me” 
signal that inhibits phagocytosis. (B) SIRPa/CD47 
blockade promotes phagocytosis of tumor cells driven 
by pro-phagocytic ligands and/or FcgR engagement 
by Fc-functional antibodies (ADCP). (C) SIRPa/CD47 
inhibitors vary in molecular structure and mechanism-
of-action but can be broadly categorized as Fc-silent 
vs. Fc-functional. 

Figures from Veillette & Chen. 2018. Trends Immunol.
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• We have developed a pair of reporter-based bioassays for measuring the activity of 
Fc-silent or Fc-functional SIRPa/CD47 inhibitors

• These SIRPa/CD47 Blockade Bioassays follow a simple, add-mix-read format
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5. SIRPaa/CD47 Blockade Bioassay can Measure 
Relative Potency and is Stability Indicating 

SIRPa/CD47 Blockade Bioassays were performed using anti-SIRPα blocking Ab (clone SE5A5): 
(A) Simulated potency series of anti-SIRPα Ab and measured relative potency compared to 
100% reference. (B) Anti-SIRPa Ab was incubated at the indicated temperatures for 24 h prior to 
analysis in the SIRPa/CD47 Blockade Bioassay.

(B) Stability of anti-SIRPaa blocking Ab
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6. SIRPaa/CD47 Blockade Bioassay, Fc-dependent 
Measures Potency of Fc-functional CD47 Blocking Abs
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FcγR-mediated luciferase activity is observed in the SIRPα/CD47 Blockade Bioassay, Fc-
dependent with full-length anti-CD47 blocking Ab (clone B6.H12, mouse IgG1 isotype), but not 
with B6.H12 F(ab’)2 fragment or a non-blocking anti-CD47 Ab (clone 2D3, mouse IgG1 isotype).

Luciferase activity (i.e. monocyte activation) is:
(1) induced via FcγR engagement by Fc-functional 

anti-CD47 Abs
(2) inhibited by SIRPα/CD47 co-engagement
(3) enhanced when anti-CD47 has blocking function

7. SIRPaa/CD47 Blockade Bioassays Enable Testing of 
Drug Combinations using CD47+ Cancer Cells
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Raji Target Cells SIRPa/CD47 Blockade Bioassay, Fc-
dependent was performed using SIRPa
Effector Cells and Raji target cells (human 
B-cell lymphoma, CD47+/CD20+). Anti-
CD47 F(ab’)2 fragment was added at 
increasing concentrations in the presence or 
absence of anti-CD20 Ab (rituximab, EC100). 
As expected, the anti-CD47 F(ab’)2 fragment 
enhanced rituximab-mediated luciferase 
activity. No response was observed with 
anti-CD47 F(ab’)2 fragment alone.

EC50 = 0.57 mmg/mL
Fold = 4.2

We have developed a pair of cell-based reporter gene assays for measuring 
biological activity of diverse SIRPaa/CD47 inhibitors:

1. SIRPaa/CD47 Blockade Bioassay
• Suitable for Fc-silent CD47 blocking Abs, SIRPa blocking Abs, and small 

molecule inhibitors

2. SIRPaa/CD47 Blockade Bioassay, Fc-dependent
• Suitable for Fc-functional CD47 blocking Abs, drug combinations, and 

bispecific Abs

SIRPaa/CD47 Blockade Bioassays offer a simple, high-throughput platform for 
drug development, lot release, and stability studies.

SIRPaa/CD47 Blockade Bioassays can be performed using fresh cell cultures 
or thaw-and-use cells that eliminate the need for cell propagation.
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(A) SIRPα/CD47 相互作用需要谷氨酰基肽环转移酶样蛋白
(QPCTL) 修饰 CD47 (pGlu -CD47)。
(B 和 C) 使用 QPCTL 抑制剂 SEN177 预处理 CD47/FcγR-A  
CHO-K1 靶细胞，结果导致：(B) pGlu-CD47 的特异性降低和 
(C) SIRPa/CD47 Blockade Bioassay 中 FcγR 介导的萤光素
酶活性的恢复。
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4. SIRPaa/CD47 Blockade Bioassay Measures the 
Activity of Small Molecule SIRPaa/CD47 Inhibitors

Luciferase activity indicating monocyte activation is:
(1) induced by FcgR-A protein that engages FcgRs
(2) inhibited by co-engagement of SIRPα with CD47
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(A) CD47 overexpressed on tumor cells engages the 
myeloid receptor SIRPa and delivers a “don’t eat me” 
signal that inhibits phagocytosis. (B) SIRPa/CD47 
blockade promotes phagocytosis of tumor cells driven 
by pro-phagocytic ligands and/or FcgR engagement 
by Fc-functional antibodies (ADCP). (C) SIRPa/CD47 
inhibitors vary in molecular structure and mechanism-
of-action but can be broadly categorized as Fc-silent 
vs. Fc-functional. 
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• We have developed a pair of reporter-based bioassays for measuring the activity of 
Fc-silent or Fc-functional SIRPa/CD47 inhibitors

• These SIRPa/CD47 Blockade Bioassays follow a simple, add-mix-read format

3. SIRPaa/CD47 Blockade Bioassay Measures the 
Potency of Fc-silent SIRPaa/CD47 Blocking Antibody
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(A) SIRPa/CD47 interaction requires CD47 
modification (pGlu-CD47) by glutaminyl-
peptide cyclotransferase-like protein (QPCTL). 
(B and C) Pre-treatment of CD47/FcgR-A 
CHO-K1 Target Cells with QPCTL inhibitor 
SEN177 results in: (B) specific loss of pGlu-
CD47 and (C) recovery of FcgR-mediated 
luciferase activity in the SIRPa/CD47 Blockade 
Bioassay.
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5. SIRPaa/CD47 Blockade Bioassay can Measure 
Relative Potency and is Stability Indicating 

SIRPa/CD47 Blockade Bioassays were performed using anti-SIRPα blocking Ab (clone SE5A5): 
(A) Simulated potency series of anti-SIRPα Ab and measured relative potency compared to 
100% reference. (B) Anti-SIRPa Ab was incubated at the indicated temperatures for 24 h prior to 
analysis in the SIRPa/CD47 Blockade Bioassay.

(B) Stability of anti-SIRPaa blocking Ab
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6. SIRPaa/CD47 Blockade Bioassay, Fc-dependent 
Measures Potency of Fc-functional CD47 Blocking Abs
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FcγR-mediated luciferase activity is observed in the SIRPα/CD47 Blockade Bioassay, Fc-
dependent with full-length anti-CD47 blocking Ab (clone B6.H12, mouse IgG1 isotype), but not 
with B6.H12 F(ab’)2 fragment or a non-blocking anti-CD47 Ab (clone 2D3, mouse IgG1 isotype).

Luciferase activity (i.e. monocyte activation) is:
(1) induced via FcγR engagement by Fc-functional 

anti-CD47 Abs
(2) inhibited by SIRPα/CD47 co-engagement
(3) enhanced when anti-CD47 has blocking function

7. SIRPaa/CD47 Blockade Bioassays Enable Testing of 
Drug Combinations using CD47+ Cancer Cells
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Raji Target Cells SIRPa/CD47 Blockade Bioassay, Fc-
dependent was performed using SIRPa
Effector Cells and Raji target cells (human 
B-cell lymphoma, CD47+/CD20+). Anti-
CD47 F(ab’)2 fragment was added at 
increasing concentrations in the presence or 
absence of anti-CD20 Ab (rituximab, EC100). 
As expected, the anti-CD47 F(ab’)2 fragment 
enhanced rituximab-mediated luciferase 
activity. No response was observed with 
anti-CD47 F(ab’)2 fragment alone.

EC50 = 0.57 mmg/mL
Fold = 4.2

We have developed a pair of cell-based reporter gene assays for measuring 
biological activity of diverse SIRPaa/CD47 inhibitors:

1. SIRPaa/CD47 Blockade Bioassay
• Suitable for Fc-silent CD47 blocking Abs, SIRPa blocking Abs, and small 

molecule inhibitors

2. SIRPaa/CD47 Blockade Bioassay, Fc-dependent
• Suitable for Fc-functional CD47 blocking Abs, drug combinations, and 

bispecific Abs

SIRPaa/CD47 Blockade Bioassays offer a simple, high-throughput platform for 
drug development, lot release, and stability studies.

SIRPaa/CD47 Blockade Bioassays can be performed using fresh cell cultures 
or thaw-and-use cells that eliminate the need for cell propagation.
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4. SIRPaa/CD47 Blockade Bioassay Measures the 
Activity of Small Molecule SIRPaa/CD47 Inhibitors

Luciferase activity indicating monocyte activation is:
(1) induced by FcgR-A protein that engages FcgRs
(2) inhibited by co-engagement of SIRPα with CD47
(3) restored by CD47 blockade using anti-CD47 F(ab´)2

fragment of blocking clone B6.H12
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SIRPaa/CD47 Immune Checkpoint. 
(A) CD47 overexpressed on tumor cells engages the 
myeloid receptor SIRPa and delivers a “don’t eat me” 
signal that inhibits phagocytosis. (B) SIRPa/CD47 
blockade promotes phagocytosis of tumor cells driven 
by pro-phagocytic ligands and/or FcgR engagement 
by Fc-functional antibodies (ADCP). (C) SIRPa/CD47 
inhibitors vary in molecular structure and mechanism-
of-action but can be broadly categorized as Fc-silent 
vs. Fc-functional. 

Figures from Veillette & Chen. 2018. Trends Immunol.
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• We have developed a pair of reporter-based bioassays for measuring the activity of 
Fc-silent or Fc-functional SIRPa/CD47 inhibitors

• These SIRPa/CD47 Blockade Bioassays follow a simple, add-mix-read format

3. SIRPaa/CD47 Blockade Bioassay Measures the 
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5. SIRPaa/CD47 Blockade Bioassay can Measure 
Relative Potency and is Stability Indicating 

SIRPa/CD47 Blockade Bioassays were performed using anti-SIRPα blocking Ab (clone SE5A5): 
(A) Simulated potency series of anti-SIRPα Ab and measured relative potency compared to 
100% reference. (B) Anti-SIRPa Ab was incubated at the indicated temperatures for 24 h prior to 
analysis in the SIRPa/CD47 Blockade Bioassay.

(B) Stability of anti-SIRPaa blocking Ab
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6. SIRPaa/CD47 Blockade Bioassay, Fc-dependent 
Measures Potency of Fc-functional CD47 Blocking Abs
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FcγR-mediated luciferase activity is observed in the SIRPα/CD47 Blockade Bioassay, Fc-
dependent with full-length anti-CD47 blocking Ab (clone B6.H12, mouse IgG1 isotype), but not 
with B6.H12 F(ab’)2 fragment or a non-blocking anti-CD47 Ab (clone 2D3, mouse IgG1 isotype).

Luciferase activity (i.e. monocyte activation) is:
(1) induced via FcγR engagement by Fc-functional 

anti-CD47 Abs
(2) inhibited by SIRPα/CD47 co-engagement
(3) enhanced when anti-CD47 has blocking function

7. SIRPaa/CD47 Blockade Bioassays Enable Testing of 
Drug Combinations using CD47+ Cancer Cells
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dependent was performed using SIRPa
Effector Cells and Raji target cells (human 
B-cell lymphoma, CD47+/CD20+). Anti-
CD47 F(ab’)2 fragment was added at 
increasing concentrations in the presence or 
absence of anti-CD20 Ab (rituximab, EC100). 
As expected, the anti-CD47 F(ab’)2 fragment 
enhanced rituximab-mediated luciferase 
activity. No response was observed with 
anti-CD47 F(ab’)2 fragment alone.

EC50 = 0.57 mmg/mL
Fold = 4.2

We have developed a pair of cell-based reporter gene assays for measuring 
biological activity of diverse SIRPaa/CD47 inhibitors:

1. SIRPaa/CD47 Blockade Bioassay
• Suitable for Fc-silent CD47 blocking Abs, SIRPa blocking Abs, and small 

molecule inhibitors

2. SIRPaa/CD47 Blockade Bioassay, Fc-dependent
• Suitable for Fc-functional CD47 blocking Abs, drug combinations, and 

bispecific Abs

SIRPaa/CD47 Blockade Bioassays offer a simple, high-throughput platform for 
drug development, lot release, and stability studies.

SIRPaa/CD47 Blockade Bioassays can be performed using fresh cell cultures 
or thaw-and-use cells that eliminate the need for cell propagation.
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4. SIRPaa/CD47 Blockade Bioassay Measures the 
Activity of Small Molecule SIRPaa/CD47 Inhibitors

Luciferase activity indicating monocyte activation is:
(1) induced by FcgR-A protein that engages FcgRs
(2) inhibited by co-engagement of SIRPα with CD47
(3) restored by CD47 blockade using anti-CD47 F(ab´)2

fragment of blocking clone B6.H12
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SIRPaa/CD47 Immune Checkpoint. 
(A) CD47 overexpressed on tumor cells engages the 
myeloid receptor SIRPa and delivers a “don’t eat me” 
signal that inhibits phagocytosis. (B) SIRPa/CD47 
blockade promotes phagocytosis of tumor cells driven 
by pro-phagocytic ligands and/or FcgR engagement 
by Fc-functional antibodies (ADCP). (C) SIRPa/CD47 
inhibitors vary in molecular structure and mechanism-
of-action but can be broadly categorized as Fc-silent 
vs. Fc-functional. 

Figures from Veillette & Chen. 2018. Trends Immunol.
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• We have developed a pair of reporter-based bioassays for measuring the activity of 
Fc-silent or Fc-functional SIRPa/CD47 inhibitors

• These SIRPa/CD47 Blockade Bioassays follow a simple, add-mix-read format

3. SIRPaa/CD47 Blockade Bioassay Measures the 
Potency of Fc-silent SIRPaa/CD47 Blocking Antibody
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5. SIRPaa/CD47 Blockade Bioassay can Measure 
Relative Potency and is Stability Indicating 

SIRPa/CD47 Blockade Bioassays were performed using anti-SIRPα blocking Ab (clone SE5A5): 
(A) Simulated potency series of anti-SIRPα Ab and measured relative potency compared to 
100% reference. (B) Anti-SIRPa Ab was incubated at the indicated temperatures for 24 h prior to 
analysis in the SIRPa/CD47 Blockade Bioassay.

(B) Stability of anti-SIRPaa blocking Ab
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6. SIRPaa/CD47 Blockade Bioassay, Fc-dependent 
Measures Potency of Fc-functional CD47 Blocking Abs
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FcγR-mediated luciferase activity is observed in the SIRPα/CD47 Blockade Bioassay, Fc-
dependent with full-length anti-CD47 blocking Ab (clone B6.H12, mouse IgG1 isotype), but not 
with B6.H12 F(ab’)2 fragment or a non-blocking anti-CD47 Ab (clone 2D3, mouse IgG1 isotype).

Luciferase activity (i.e. monocyte activation) is:
(1) induced via FcγR engagement by Fc-functional 

anti-CD47 Abs
(2) inhibited by SIRPα/CD47 co-engagement
(3) enhanced when anti-CD47 has blocking function

7. SIRPaa/CD47 Blockade Bioassays Enable Testing of 
Drug Combinations using CD47+ Cancer Cells
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Raji Target Cells SIRPa/CD47 Blockade Bioassay, Fc-
dependent was performed using SIRPa
Effector Cells and Raji target cells (human 
B-cell lymphoma, CD47+/CD20+). Anti-
CD47 F(ab’)2 fragment was added at 
increasing concentrations in the presence or 
absence of anti-CD20 Ab (rituximab, EC100). 
As expected, the anti-CD47 F(ab’)2 fragment 
enhanced rituximab-mediated luciferase 
activity. No response was observed with 
anti-CD47 F(ab’)2 fragment alone.

EC50 = 0.57 mmg/mL
Fold = 4.2

We have developed a pair of cell-based reporter gene assays for measuring 
biological activity of diverse SIRPaa/CD47 inhibitors:

1. SIRPaa/CD47 Blockade Bioassay
• Suitable for Fc-silent CD47 blocking Abs, SIRPa blocking Abs, and small 

molecule inhibitors

2. SIRPaa/CD47 Blockade Bioassay, Fc-dependent
• Suitable for Fc-functional CD47 blocking Abs, drug combinations, and 

bispecific Abs

SIRPaa/CD47 Blockade Bioassays offer a simple, high-throughput platform for 
drug development, lot release, and stability studies.

SIRPaa/CD47 Blockade Bioassays can be performed using fresh cell cultures 
or thaw-and-use cells that eliminate the need for cell propagation.
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● SIRPα/CD47 Blockade Bioassay 可测定相对效价并指示稳定性

如上图所示，SIRPα/CD47 Blockade Bioassay 使用抗 -SIRPα 阻断抗体 ( 克隆 SE5A5) 完成：

(A) 抗 -SIRPα 抗体的模拟效价系列，并与 100% 参照品作对比，测得相对效价。

(B) 抗 -SIRPα 抗体在指定温度下孵育 24 小时，然后使用 SIRPα/CD47 Blockade Bioassay 进行分析。

Expected 
Relative Potency

Measured 
Relative Potency

50% 45.1%

200% 208%

Temperature EC50

(μg/mL)

4℃ 0.19

37℃ 0.21

55℃ 0.59

65℃ No assay response

(A) 抗 -SIRPα 阻断抗体的相对效价

(B) 抗 -SIRPα 阻断抗体的稳定性
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4. SIRPaa/CD47 Blockade Bioassay Measures the 
Activity of Small Molecule SIRPaa/CD47 Inhibitors

Luciferase activity indicating monocyte activation is:
(1) induced by FcgR-A protein that engages FcgRs
(2) inhibited by co-engagement of SIRPα with CD47
(3) restored by CD47 blockade using anti-CD47 F(ab´)2

fragment of blocking clone B6.H12
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SIRPaa/CD47 Immune Checkpoint. 
(A) CD47 overexpressed on tumor cells engages the 
myeloid receptor SIRPa and delivers a “don’t eat me” 
signal that inhibits phagocytosis. (B) SIRPa/CD47 
blockade promotes phagocytosis of tumor cells driven 
by pro-phagocytic ligands and/or FcgR engagement 
by Fc-functional antibodies (ADCP). (C) SIRPa/CD47 
inhibitors vary in molecular structure and mechanism-
of-action but can be broadly categorized as Fc-silent 
vs. Fc-functional. 

Figures from Veillette & Chen. 2018. Trends Immunol.
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• We have developed a pair of reporter-based bioassays for measuring the activity of 
Fc-silent or Fc-functional SIRPa/CD47 inhibitors

• These SIRPa/CD47 Blockade Bioassays follow a simple, add-mix-read format
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CD47 and (C) recovery of FcgR-mediated 
luciferase activity in the SIRPa/CD47 Blockade 
Bioassay.
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5. SIRPaa/CD47 Blockade Bioassay can Measure 
Relative Potency and is Stability Indicating 

SIRPa/CD47 Blockade Bioassays were performed using anti-SIRPα blocking Ab (clone SE5A5): 
(A) Simulated potency series of anti-SIRPα Ab and measured relative potency compared to 
100% reference. (B) Anti-SIRPa Ab was incubated at the indicated temperatures for 24 h prior to 
analysis in the SIRPa/CD47 Blockade Bioassay.

(B) Stability of anti-SIRPaa blocking Ab
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6. SIRPaa/CD47 Blockade Bioassay, Fc-dependent 
Measures Potency of Fc-functional CD47 Blocking Abs

RE Luciferase
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FcγR-mediated luciferase activity is observed in the SIRPα/CD47 Blockade Bioassay, Fc-
dependent with full-length anti-CD47 blocking Ab (clone B6.H12, mouse IgG1 isotype), but not 
with B6.H12 F(ab’)2 fragment or a non-blocking anti-CD47 Ab (clone 2D3, mouse IgG1 isotype).

Luciferase activity (i.e. monocyte activation) is:
(1) induced via FcγR engagement by Fc-functional 

anti-CD47 Abs
(2) inhibited by SIRPα/CD47 co-engagement
(3) enhanced when anti-CD47 has blocking function

7. SIRPaa/CD47 Blockade Bioassays Enable Testing of 
Drug Combinations using CD47+ Cancer Cells
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Raji Target Cells SIRPa/CD47 Blockade Bioassay, Fc-
dependent was performed using SIRPa
Effector Cells and Raji target cells (human 
B-cell lymphoma, CD47+/CD20+). Anti-
CD47 F(ab’)2 fragment was added at 
increasing concentrations in the presence or 
absence of anti-CD20 Ab (rituximab, EC100). 
As expected, the anti-CD47 F(ab’)2 fragment 
enhanced rituximab-mediated luciferase 
activity. No response was observed with 
anti-CD47 F(ab’)2 fragment alone.

EC50 = 0.57 mmg/mL
Fold = 4.2

We have developed a pair of cell-based reporter gene assays for measuring 
biological activity of diverse SIRPaa/CD47 inhibitors:

1. SIRPaa/CD47 Blockade Bioassay
• Suitable for Fc-silent CD47 blocking Abs, SIRPa blocking Abs, and small 

molecule inhibitors

2. SIRPaa/CD47 Blockade Bioassay, Fc-dependent
• Suitable for Fc-functional CD47 blocking Abs, drug combinations, and 

bispecific Abs

SIRPaa/CD47 Blockade Bioassays offer a simple, high-throughput platform for 
drug development, lot release, and stability studies.

SIRPaa/CD47 Blockade Bioassays can be performed using fresh cell cultures 
or thaw-and-use cells that eliminate the need for cell propagation.
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4. SIRPaa/CD47 Blockade Bioassay Measures the 
Activity of Small Molecule SIRPaa/CD47 Inhibitors

Luciferase activity indicating monocyte activation is:
(1) induced by FcgR-A protein that engages FcgRs
(2) inhibited by co-engagement of SIRPα with CD47
(3) restored by CD47 blockade using anti-CD47 F(ab´)2

fragment of blocking clone B6.H12

RE Luciferase

CD47/FcγR-A CHO-K1 Target Cells

SIRPα Effector Cells

FcggR

FcggR Activator CD47

SIRPα

Anti-CD47
F(ab’)2

(1) (2)
(3)

SIRPaa/CD47 Immune Checkpoint. 
(A) CD47 overexpressed on tumor cells engages the 
myeloid receptor SIRPa and delivers a “don’t eat me” 
signal that inhibits phagocytosis. (B) SIRPa/CD47 
blockade promotes phagocytosis of tumor cells driven 
by pro-phagocytic ligands and/or FcgR engagement 
by Fc-functional antibodies (ADCP). (C) SIRPa/CD47 
inhibitors vary in molecular structure and mechanism-
of-action but can be broadly categorized as Fc-silent 
vs. Fc-functional. 

Figures from Veillette & Chen. 2018. Trends Immunol.
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• We have developed a pair of reporter-based bioassays for measuring the activity of 
Fc-silent or Fc-functional SIRPa/CD47 inhibitors

• These SIRPa/CD47 Blockade Bioassays follow a simple, add-mix-read format

3. SIRPaa/CD47 Blockade Bioassay Measures the 
Potency of Fc-silent SIRPaa/CD47 Blocking Antibody
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(A) SIRPa/CD47 interaction requires CD47 
modification (pGlu-CD47) by glutaminyl-
peptide cyclotransferase-like protein (QPCTL). 
(B and C) Pre-treatment of CD47/FcgR-A 
CHO-K1 Target Cells with QPCTL inhibitor 
SEN177 results in: (B) specific loss of pGlu-
CD47 and (C) recovery of FcgR-mediated 
luciferase activity in the SIRPa/CD47 Blockade 
Bioassay.
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5. SIRPaa/CD47 Blockade Bioassay can Measure 
Relative Potency and is Stability Indicating 

SIRPa/CD47 Blockade Bioassays were performed using anti-SIRPα blocking Ab (clone SE5A5): 
(A) Simulated potency series of anti-SIRPα Ab and measured relative potency compared to 
100% reference. (B) Anti-SIRPa Ab was incubated at the indicated temperatures for 24 h prior to 
analysis in the SIRPa/CD47 Blockade Bioassay.

(B) Stability of anti-SIRPaa blocking Ab
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50% 45.1%
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6. SIRPaa/CD47 Blockade Bioassay, Fc-dependent 
Measures Potency of Fc-functional CD47 Blocking Abs

RE Luciferase

CD47 CHO-K1 Target Cells
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FcγR-mediated luciferase activity is observed in the SIRPα/CD47 Blockade Bioassay, Fc-
dependent with full-length anti-CD47 blocking Ab (clone B6.H12, mouse IgG1 isotype), but not 
with B6.H12 F(ab’)2 fragment or a non-blocking anti-CD47 Ab (clone 2D3, mouse IgG1 isotype).

Luciferase activity (i.e. monocyte activation) is:
(1) induced via FcγR engagement by Fc-functional 

anti-CD47 Abs
(2) inhibited by SIRPα/CD47 co-engagement
(3) enhanced when anti-CD47 has blocking function

7. SIRPaa/CD47 Blockade Bioassays Enable Testing of 
Drug Combinations using CD47+ Cancer Cells
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Raji Target Cells SIRPa/CD47 Blockade Bioassay, Fc-
dependent was performed using SIRPa
Effector Cells and Raji target cells (human 
B-cell lymphoma, CD47+/CD20+). Anti-
CD47 F(ab’)2 fragment was added at 
increasing concentrations in the presence or 
absence of anti-CD20 Ab (rituximab, EC100). 
As expected, the anti-CD47 F(ab’)2 fragment 
enhanced rituximab-mediated luciferase 
activity. No response was observed with 
anti-CD47 F(ab’)2 fragment alone.

EC50 = 0.57 mmg/mL
Fold = 4.2

We have developed a pair of cell-based reporter gene assays for measuring 
biological activity of diverse SIRPaa/CD47 inhibitors:

1. SIRPaa/CD47 Blockade Bioassay
• Suitable for Fc-silent CD47 blocking Abs, SIRPa blocking Abs, and small 

molecule inhibitors

2. SIRPaa/CD47 Blockade Bioassay, Fc-dependent
• Suitable for Fc-functional CD47 blocking Abs, drug combinations, and 

bispecific Abs

SIRPaa/CD47 Blockade Bioassays offer a simple, high-throughput platform for 
drug development, lot release, and stability studies.

SIRPaa/CD47 Blockade Bioassays can be performed using fresh cell cultures 
or thaw-and-use cells that eliminate the need for cell propagation.
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应用数据展示



● SIRPα/CD47 Blockade Bioassay 能够使用 CD47+ 癌细胞检测药物组合

SIRPα/CD47 Blockade Bioassays

如左图所示，SIRPα/CD47 Blockade Bioassay，Fc-dependent

检测是使用 SIRPα 效应细胞和 Raji 靶细胞（人 B 细胞淋巴

瘤 ,CD47+/CD20+）完成的。在抗-CD20 抗体（利妥昔单抗 

[rituximab]，EC100）存在或不存在的情况下，以递增的浓度加

入抗 -CD47 F(ab')2 片段。正如预期的那样，抗-CD47 F(ab')2

片段增强了利妥昔单抗介导的萤光素酶活性。单独使用抗-CD47 

F(ab')2 片段则未观察到应答。
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4. SIRPaa/CD47 Blockade Bioassay Measures the 
Activity of Small Molecule SIRPaa/CD47 Inhibitors

Luciferase activity indicating monocyte activation is:
(1) induced by FcgR-A protein that engages FcgRs
(2) inhibited by co-engagement of SIRPα with CD47
(3) restored by CD47 blockade using anti-CD47 F(ab´)2

fragment of blocking clone B6.H12

RE Luciferase
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SIRPα Effector Cells
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Anti-CD47
F(ab’)2

(1) (2)
(3)

SIRPaa/CD47 Immune Checkpoint. 
(A) CD47 overexpressed on tumor cells engages the 
myeloid receptor SIRPa and delivers a “don’t eat me” 
signal that inhibits phagocytosis. (B) SIRPa/CD47 
blockade promotes phagocytosis of tumor cells driven 
by pro-phagocytic ligands and/or FcgR engagement 
by Fc-functional antibodies (ADCP). (C) SIRPa/CD47 
inhibitors vary in molecular structure and mechanism-
of-action but can be broadly categorized as Fc-silent 
vs. Fc-functional. 

Figures from Veillette & Chen. 2018. Trends Immunol.
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• We have developed a pair of reporter-based bioassays for measuring the activity of 
Fc-silent or Fc-functional SIRPa/CD47 inhibitors

• These SIRPa/CD47 Blockade Bioassays follow a simple, add-mix-read format

3. SIRPaa/CD47 Blockade Bioassay Measures the 
Potency of Fc-silent SIRPaa/CD47 Blocking Antibody
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(A) SIRPa/CD47 interaction requires CD47 
modification (pGlu-CD47) by glutaminyl-
peptide cyclotransferase-like protein (QPCTL). 
(B and C) Pre-treatment of CD47/FcgR-A 
CHO-K1 Target Cells with QPCTL inhibitor 
SEN177 results in: (B) specific loss of pGlu-
CD47 and (C) recovery of FcgR-mediated 
luciferase activity in the SIRPa/CD47 Blockade 
Bioassay.
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5. SIRPaa/CD47 Blockade Bioassay can Measure 
Relative Potency and is Stability Indicating 

SIRPa/CD47 Blockade Bioassays were performed using anti-SIRPα blocking Ab (clone SE5A5): 
(A) Simulated potency series of anti-SIRPα Ab and measured relative potency compared to 
100% reference. (B) Anti-SIRPa Ab was incubated at the indicated temperatures for 24 h prior to 
analysis in the SIRPa/CD47 Blockade Bioassay.

(B) Stability of anti-SIRPaa blocking Ab
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6. SIRPaa/CD47 Blockade Bioassay, Fc-dependent 
Measures Potency of Fc-functional CD47 Blocking Abs

RE Luciferase
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FcγR-mediated luciferase activity is observed in the SIRPα/CD47 Blockade Bioassay, Fc-
dependent with full-length anti-CD47 blocking Ab (clone B6.H12, mouse IgG1 isotype), but not 
with B6.H12 F(ab’)2 fragment or a non-blocking anti-CD47 Ab (clone 2D3, mouse IgG1 isotype).

Luciferase activity (i.e. monocyte activation) is:
(1) induced via FcγR engagement by Fc-functional 

anti-CD47 Abs
(2) inhibited by SIRPα/CD47 co-engagement
(3) enhanced when anti-CD47 has blocking function

7. SIRPaa/CD47 Blockade Bioassays Enable Testing of 
Drug Combinations using CD47+ Cancer Cells
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Raji Target Cells SIRPa/CD47 Blockade Bioassay, Fc-
dependent was performed using SIRPa
Effector Cells and Raji target cells (human 
B-cell lymphoma, CD47+/CD20+). Anti-
CD47 F(ab’)2 fragment was added at 
increasing concentrations in the presence or 
absence of anti-CD20 Ab (rituximab, EC100). 
As expected, the anti-CD47 F(ab’)2 fragment 
enhanced rituximab-mediated luciferase 
activity. No response was observed with 
anti-CD47 F(ab’)2 fragment alone.

EC50 = 0.57 mmg/mL
Fold = 4.2

We have developed a pair of cell-based reporter gene assays for measuring 
biological activity of diverse SIRPaa/CD47 inhibitors:

1. SIRPaa/CD47 Blockade Bioassay
• Suitable for Fc-silent CD47 blocking Abs, SIRPa blocking Abs, and small 

molecule inhibitors

2. SIRPaa/CD47 Blockade Bioassay, Fc-dependent
• Suitable for Fc-functional CD47 blocking Abs, drug combinations, and 

bispecific Abs

SIRPaa/CD47 Blockade Bioassays offer a simple, high-throughput platform for 
drug development, lot release, and stability studies.

SIRPaa/CD47 Blockade Bioassays can be performed using fresh cell cultures 
or thaw-and-use cells that eliminate the need for cell propagation.
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● SIRPα/CD47 Blockade Bioassay，Fc-dependent 可测定 Fc 功能型（Fc-functional）    
CD47 阻断抗体的效价

如下图 (A) 所示，萤光素酶活性（即单核细胞激活）受到以下
调控：

（1）通过 Fc 功能型抗-CD47 抗体与 FcγR 结合而诱导产生
（2）通过 SIRPα/CD47 的结合被抑制
（3）当抗 -CD47 具有阻断功能时增强

如下图 (B) 所示，在用 SIRPα/CD47 Blockade Bioassay, Fc-
dependent 进行检测时，使用全长抗 -CD47 阻断抗体（克隆 
B6.H12，小鼠 IgG1 同种型）时可观察到 FcγR 介导的萤光素
酶活性，但当使用 B6.H12 F(ab')2 片段或非阻断抗 -CD47 抗体
（克隆 2D3，小鼠 IgG1 同种型）时则未观察到。
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4. SIRPaa/CD47 Blockade Bioassay Measures the 
Activity of Small Molecule SIRPaa/CD47 Inhibitors

Luciferase activity indicating monocyte activation is:
(1) induced by FcgR-A protein that engages FcgRs
(2) inhibited by co-engagement of SIRPα with CD47
(3) restored by CD47 blockade using anti-CD47 F(ab´)2

fragment of blocking clone B6.H12
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SIRPaa/CD47 Immune Checkpoint. 
(A) CD47 overexpressed on tumor cells engages the 
myeloid receptor SIRPa and delivers a “don’t eat me” 
signal that inhibits phagocytosis. (B) SIRPa/CD47 
blockade promotes phagocytosis of tumor cells driven 
by pro-phagocytic ligands and/or FcgR engagement 
by Fc-functional antibodies (ADCP). (C) SIRPa/CD47 
inhibitors vary in molecular structure and mechanism-
of-action but can be broadly categorized as Fc-silent 
vs. Fc-functional. 

Figures from Veillette & Chen. 2018. Trends Immunol.
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• We have developed a pair of reporter-based bioassays for measuring the activity of 
Fc-silent or Fc-functional SIRPa/CD47 inhibitors

• These SIRPa/CD47 Blockade Bioassays follow a simple, add-mix-read format

3. SIRPaa/CD47 Blockade Bioassay Measures the 
Potency of Fc-silent SIRPaa/CD47 Blocking Antibody
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(A) SIRPa/CD47 interaction requires CD47 
modification (pGlu-CD47) by glutaminyl-
peptide cyclotransferase-like protein (QPCTL). 
(B and C) Pre-treatment of CD47/FcgR-A 
CHO-K1 Target Cells with QPCTL inhibitor 
SEN177 results in: (B) specific loss of pGlu-
CD47 and (C) recovery of FcgR-mediated 
luciferase activity in the SIRPa/CD47 Blockade 
Bioassay.

-9 -8 -7 -6 -5 -4
0.0

0.5

1.0

1.5

log10[SEN177] M

CD
47

pr
ot

ei
n

le
ve

ls
(R

el
at

iv
e

M
FI

) pGlu-CD47
Total CD47

pGlu-
CD47

SIRPaa

CD47

QPCTL
inhibitor

(A) (B)

(C)

5. SIRPaa/CD47 Blockade Bioassay can Measure 
Relative Potency and is Stability Indicating 

SIRPa/CD47 Blockade Bioassays were performed using anti-SIRPα blocking Ab (clone SE5A5): 
(A) Simulated potency series of anti-SIRPα Ab and measured relative potency compared to 
100% reference. (B) Anti-SIRPa Ab was incubated at the indicated temperatures for 24 h prior to 
analysis in the SIRPa/CD47 Blockade Bioassay.

(B) Stability of anti-SIRPaa blocking Ab
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50% 45.1%

200% 208%

(A) Relative potency of anti-SIRPaa blocking Ab

6. SIRPaa/CD47 Blockade Bioassay, Fc-dependent 
Measures Potency of Fc-functional CD47 Blocking Abs

RE Luciferase

CD47 CHO-K1 Target Cells

SIRPα Effector Cells
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FcγR-mediated luciferase activity is observed in the SIRPα/CD47 Blockade Bioassay, Fc-
dependent with full-length anti-CD47 blocking Ab (clone B6.H12, mouse IgG1 isotype), but not 
with B6.H12 F(ab’)2 fragment or a non-blocking anti-CD47 Ab (clone 2D3, mouse IgG1 isotype).

Luciferase activity (i.e. monocyte activation) is:
(1) induced via FcγR engagement by Fc-functional 

anti-CD47 Abs
(2) inhibited by SIRPα/CD47 co-engagement
(3) enhanced when anti-CD47 has blocking function

7. SIRPaa/CD47 Blockade Bioassays Enable Testing of 
Drug Combinations using CD47+ Cancer Cells
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Raji Target Cells SIRPa/CD47 Blockade Bioassay, Fc-
dependent was performed using SIRPa
Effector Cells and Raji target cells (human 
B-cell lymphoma, CD47+/CD20+). Anti-
CD47 F(ab’)2 fragment was added at 
increasing concentrations in the presence or 
absence of anti-CD20 Ab (rituximab, EC100). 
As expected, the anti-CD47 F(ab’)2 fragment 
enhanced rituximab-mediated luciferase 
activity. No response was observed with 
anti-CD47 F(ab’)2 fragment alone.

EC50 = 0.57 mmg/mL
Fold = 4.2

We have developed a pair of cell-based reporter gene assays for measuring 
biological activity of diverse SIRPaa/CD47 inhibitors:

1. SIRPaa/CD47 Blockade Bioassay
• Suitable for Fc-silent CD47 blocking Abs, SIRPa blocking Abs, and small 

molecule inhibitors

2. SIRPaa/CD47 Blockade Bioassay, Fc-dependent
• Suitable for Fc-functional CD47 blocking Abs, drug combinations, and 

bispecific Abs

SIRPaa/CD47 Blockade Bioassays offer a simple, high-throughput platform for 
drug development, lot release, and stability studies.

SIRPaa/CD47 Blockade Bioassays can be performed using fresh cell cultures 
or thaw-and-use cells that eliminate the need for cell propagation.
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SIRPα Effector Cells
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4. SIRPaa/CD47 Blockade Bioassay Measures the 
Activity of Small Molecule SIRPaa/CD47 Inhibitors

Luciferase activity indicating monocyte activation is:
(1) induced by FcgR-A protein that engages FcgRs
(2) inhibited by co-engagement of SIRPα with CD47
(3) restored by CD47 blockade using anti-CD47 F(ab´)2

fragment of blocking clone B6.H12

RE Luciferase

CD47/FcγR-A CHO-K1 Target Cells

SIRPα Effector Cells

FcggR

FcggR Activator CD47

SIRPα

Anti-CD47
F(ab’)2

(1) (2)
(3)

SIRPaa/CD47 Immune Checkpoint. 
(A) CD47 overexpressed on tumor cells engages the 
myeloid receptor SIRPa and delivers a “don’t eat me” 
signal that inhibits phagocytosis. (B) SIRPa/CD47 
blockade promotes phagocytosis of tumor cells driven 
by pro-phagocytic ligands and/or FcgR engagement 
by Fc-functional antibodies (ADCP). (C) SIRPa/CD47 
inhibitors vary in molecular structure and mechanism-
of-action but can be broadly categorized as Fc-silent 
vs. Fc-functional. 

Figures from Veillette & Chen. 2018. Trends Immunol.
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• We have developed a pair of reporter-based bioassays for measuring the activity of 
Fc-silent or Fc-functional SIRPa/CD47 inhibitors

• These SIRPa/CD47 Blockade Bioassays follow a simple, add-mix-read format

3. SIRPaa/CD47 Blockade Bioassay Measures the 
Potency of Fc-silent SIRPaa/CD47 Blocking Antibody

-10 -9 -8 -7 -6 -5 -4
0

5×105

1×106

1.5×106

log10[anti-CD47 B6.H12 F(ab')2] g/mL

Lu
m

in
es

ce
nc

e
(N

L
RL

U)

EC50 = 1.3 mmg/mL
Fold = 50

-9 -8 -7 -6 -5 -4
0

5×104

1×105

1.5×105

2×105

log10[SEN177] M

Lu
m

in
es

ce
nc

e
(N

L
RL

U)

EC50 = 1 mmM
Fold = 6.5

(A) SIRPa/CD47 interaction requires CD47 
modification (pGlu-CD47) by glutaminyl-
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(B and C) Pre-treatment of CD47/FcgR-A 
CHO-K1 Target Cells with QPCTL inhibitor 
SEN177 results in: (B) specific loss of pGlu-
CD47 and (C) recovery of FcgR-mediated 
luciferase activity in the SIRPa/CD47 Blockade 
Bioassay.
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5. SIRPaa/CD47 Blockade Bioassay can Measure 
Relative Potency and is Stability Indicating 

SIRPa/CD47 Blockade Bioassays were performed using anti-SIRPα blocking Ab (clone SE5A5): 
(A) Simulated potency series of anti-SIRPα Ab and measured relative potency compared to 
100% reference. (B) Anti-SIRPa Ab was incubated at the indicated temperatures for 24 h prior to 
analysis in the SIRPa/CD47 Blockade Bioassay.

(B) Stability of anti-SIRPaa blocking Ab
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6. SIRPaa/CD47 Blockade Bioassay, Fc-dependent 
Measures Potency of Fc-functional CD47 Blocking Abs

RE Luciferase

CD47 CHO-K1 Target Cells

SIRPα Effector Cells
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FcγR-mediated luciferase activity is observed in the SIRPα/CD47 Blockade Bioassay, Fc-
dependent with full-length anti-CD47 blocking Ab (clone B6.H12, mouse IgG1 isotype), but not 
with B6.H12 F(ab’)2 fragment or a non-blocking anti-CD47 Ab (clone 2D3, mouse IgG1 isotype).

Luciferase activity (i.e. monocyte activation) is:
(1) induced via FcγR engagement by Fc-functional 

anti-CD47 Abs
(2) inhibited by SIRPα/CD47 co-engagement
(3) enhanced when anti-CD47 has blocking function

7. SIRPaa/CD47 Blockade Bioassays Enable Testing of 
Drug Combinations using CD47+ Cancer Cells
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Raji Target Cells SIRPa/CD47 Blockade Bioassay, Fc-
dependent was performed using SIRPa
Effector Cells and Raji target cells (human 
B-cell lymphoma, CD47+/CD20+). Anti-
CD47 F(ab’)2 fragment was added at 
increasing concentrations in the presence or 
absence of anti-CD20 Ab (rituximab, EC100). 
As expected, the anti-CD47 F(ab’)2 fragment 
enhanced rituximab-mediated luciferase 
activity. No response was observed with 
anti-CD47 F(ab’)2 fragment alone.

EC50 = 0.57 mmg/mL
Fold = 4.2

We have developed a pair of cell-based reporter gene assays for measuring 
biological activity of diverse SIRPaa/CD47 inhibitors:

1. SIRPaa/CD47 Blockade Bioassay
• Suitable for Fc-silent CD47 blocking Abs, SIRPa blocking Abs, and small 

molecule inhibitors

2. SIRPaa/CD47 Blockade Bioassay, Fc-dependent
• Suitable for Fc-functional CD47 blocking Abs, drug combinations, and 

bispecific Abs

SIRPaa/CD47 Blockade Bioassays offer a simple, high-throughput platform for 
drug development, lot release, and stability studies.

SIRPaa/CD47 Blockade Bioassays can be performed using fresh cell cultures 
or thaw-and-use cells that eliminate the need for cell propagation.

anti-CD47 2D3

B6.H12 F(ab')2

EC50 = 1.4 μg/mL 
Fold = 15

log10[Ab] g/mL

Lu
m

in
es

ce
nc

e 
(N

L 
R

LU
) anti-CD47 B6.H12



应用数据展示产品列表

产品名称 规格 目录号

SIRPα/CD47 Blockade Bioassay-Control antibody 1 × 50μg K1251

SIRPα/CD47 Blockade Bioassay-Cell Bank, Effector Cells 1 each GA6000

SIRPα/CD47 Blockade Bioassay-CPM 1 each JA6012

SIRPα/CD47 Blockade Bioassay-Cell Bank, Target Cells 1 each GA6040

产品名称 规格 目录号

SIRPα/CD47 Blockade Bioassay, Fc-Dependent-CPM 1 each JA4802

SIRPα/CD47 Blockade Bioassay, Fc-Dependent-Cell Bank, Effector Cells 1 each GA6000

SIRPα/CD47 Blockade Bioassay, Fc-Dependent-Cell Bank, Target Cells 1 each GA6030

● SIRPα/CD47 Blockade Bioassay

● SIRPα/CD47 Blockade Bioassay, Fc-Dependent

SIRPα Effector Cells: 表达 SIRPα 和 Bio-Glo-NL 萤光素酶报告基因的 THP-1 细胞；
CD47/FcγR-A CHO-K1 Target Cells: 表达 CD47 和工程化的用于激活 FcγRs 的细胞表面蛋白的 CHO-K1 细胞。

SIRPα Effector Cells: 表达 SIRPα 和 Bio-Glo-NL 萤光素酶报告基因的 THP-1 细胞；
CD47 CHO-K1 Target Cells: 表达 CD47 的 CHO-K1 细胞；



如需了解更多，请点击下方链接。
https://www.promega.com/products/reporter-bioassays/innate-immunity-bioassays/

CD47

◆ SIRPα/CD47 Blockade Bioassay 可以使用新鲜的细胞培养物完成实验。

◆ SIRPα/CD47 Blockade Bioassay 为药物研发、批签发（lot release）和稳定性研究提供了一个简单、高通量
的平台。

◆ Promega 开发了两种基于细胞的报告基因检测，用于测定多种 SIRPα/CD47 抑制剂的生物活性：

 ■ SIRPα / CD47 Blockade Bioassay
  适用于无 Fc 功能片段的 Fc 沉默型 CD47 阻断抗体、SIRPα 阻断抗体，和小分子抑制剂
 ■ SIRPα / CD47 Blockade Bioassay，Fc-dependent （Fc 依赖型）

  适用于具有 Fc 功能片段的 Fc 功能型 CD47 阻断抗体、联合用药和双特异性抗体

● 总结
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