
Lumit™ FcγR Binding Immunoassays
研究 FcγR-Ab 相互作用的新型生物发光分析方法

● 概述

● 技术优势

治疗性抗体和 Fc 融合蛋白对多种疾病有效，因为它们在与抗原结合方面具有独特的特异性，并能够通过效应功能激活免疫应答，
如抗体依赖性细胞介导的细胞毒性 (ADCC) 和抗体依赖性细胞吞噬 (ADCP)。当抗体 Fc 结构域与免疫效应细胞 ( 如天然杀伤细
胞和巨噬细胞 ) 上的 Fcγ 受体相互作用时，该效应功能被触发。多种因素都会影响 Fc 结构域和 Fcγ 受体的相互作用，对这些相
互作用进行仔细的优化和监测对维持抗体药物的有效性和安全性是必要的。一种用来检测和比较 Fcγ 受体对 IgG Fc 结构域的亲
和力的易于使用的、可靠的、高通量的筛选方法将在抗体开发、生产和加工过程中发挥重要的作用。

为了满足检测方法的可靠性和易用性，Promega 开发了一套针对以下受体的生物发光的生化检测方法：

• Lumit™ FcγRI Binding Immunoassay

• Lumit™ FcγRIIA(H131) Binding Immunoassay

• Lumit™ FcγRIIA(R131) Binding Immunoassay

• Lumit™ FcγRIIIA(V158) Binding Immunoassay

• Lumit™ FcγRIIIA(F158) Binding Immunoassay

Promega 开发的基于检测生物发光信号的均质型免疫检测平台 (Lumit™) 研究 FcγR-Ab 相互作用，其优势在于：

• 该检测方法无需固定和洗涤流程 ( 传统的基于生物传感器的平台，如 SPR， BLI 需要固定和洗涤步骤 )；

• 均质型检测，简单快速 (30-60min)；

• 检测只需要简单的化学发光检测仪；

• 该检测兼容 384- 孔板模式；

• 生物发光检测提供了广泛的检测窗口；

• Lumit™ FcγR Binding Immunoassays，当与生物发光法的 Fc Effector Reporter Bioassays 联合使用时，将有助于阐明和表
征抗体 MOA。

FcγR



应用数据展示原理及工作流程

● 检测原理

● 工作流程
简单的“加样 - 读数”流程

Lumit™ FcγR Binding Immunoassays 是基于 NanoBiT® 蛋白互补技术的竞争性结合免疫检测。该检测方法使用 LgBiT 标记的人
IgG1 作为示踪剂 (Tracer-LgBiT) ，以 C 末端生物素化的人 FcγR 结合链霉亲和素 -SmBiT 为靶点 (FcγR-Biotin-SA -SmBiT) 。
在没有抗体分析物样品的情况下，Tracer-LgBiT 与 FcγR-SmBiT 靶点结合，产生最大的发光信号。而在分析物样品中，未标记
的 IgG 将与 Tracer-LgBiT 竞争性的与 FcγR 靶标结合，导致浓度依赖性的发光信号下降。

Lumit™ FcγR Binding Immunoassays 的试剂盒组分包括：
• Control Antibody

• Tracer-LgBiT

• FcγR-SmBiT

• Lumit™ Detection Substrate

• FcγR Assay Buffer
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应用数据展示

● Lumit™ FcγRI Binding Immunoassay

● Lumit™ FcγRIIa-H131 和 -R131 Binding Immunoassays

FcγRI 是一个高亲和力的受体，有 3 个 Ig 类似的胞外结构域。主要与单体 IgG 结合。

• 编码 FcγRIIa 的两个等位基因产生两种亚型：H131 和 R131；

• 当 IgG 与由巨噬细胞表达的 FcγRIIa 和 FcγRI 结合时，抗体依赖性细胞介导的吞噬作用（ADCP）被触发。

结合亲和力：IgG3 > IgG1 > IgG4 >>> IgG2

对于 FcγRIIa-H131 和 -R131 来说，结合亲和力都是：
IgG3 > IgG1 > IgG2 和 IgG4

性能数据展示
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Therapeutic antibodies and Fc fusion proteins are effective against a 
variety of diseases because of their exquisite specificity in binding to an 
antigen and ability to activate an immune response through effector 
functions like antibody-dependent cellular cytotoxicity (ADCC) and 
antibody-dependent cell phagocytosis (ADCP). The effector functions 
are triggered when antibody Fc domains interact with Fc gamma
receptors present on immune effector cells like natural killer cells and 
macrophages. Multiple factors can impact the interactions between the 
Fc domain and Fc gamma receptors and careful optimization and 
monitoring of these interactions are necessary to maintain the efficacy 
and safety of the antibody drugs.  An easy to use, reliable, and high-
throughput screening method to measure and compare the affinities of 
Fc gamma receptors for the Fc domain of the IgG an in-vitro would be of 
great utility during antibody development, production, and processing.

To meet the need for reliable, simple to use assays, we have developed 
a suite of bioluminescent biochemical assays for the following receptors:
• Lumit™ FcRI Binding Immunoassay
• Lumit™ FcRIIA (H131) Binding Immunoassay
• Lumit™ FcRIIA (R131) Binding Immunoassay
• Lumit™ FcRIIIA (V158) Binding Immunoassay
• Lumit™ FcRIIIA (F158) Binding Immunoassay

These assays are homogeneous, meaning no immobilization or washing 
steps are required. In addition, they are rapid, easy to use in a 96-well 
format, and require a simple luminometer. These assays can enable 
better understanding of antibody MOA and hence better therapies.

2. Lumit™ FcR Binding Immunoassays: Concept,
Format, and Workflow

Lumit™ FcR Binding Immunoassays are competition immunoassays 
based on NanoBiT® protein complementation technology.

Kit Format for Lumit™ FcR Binding Immunoassays
• Control Antibody
• Tracer-LgBiT
• FcR-SmBiT
• Lumit™ Detection Substrate
• FcR Assay Buffer

Simple add-and-read protocol

3. Lumit FcRI Binding Immunoassay

• FcγRI is a high-affinity receptor with three Ig-like extracellular
domains. It primarily binds monomeric IgG.
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IC50 (nM) 0.13 n.d. 0.05 1.14 0.32

• Binding affinities:  IgG3>IgG1>IgG4>>>IgG2

4. Lumit™ FcRIIa-H131 and -R131 Binding Immunoassays

• Two alleles of the gene coding for FcγRIIa generate two isoforms:
H131 and R131.

• Antibody-Dependent Cellular Phagocytosis (ADCP) is triggered
when IgG binds to FcγRIIa and FcγRI expressed on macrophages.
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• For both FcRIIs (H131 and R131), IgG3 has the highest affinity followed
by IgG1. IgG2 and IgG4 bind weekly to the receptors.

5. Lumit™ FcRIIIa-V158 and -F158 Binding Immunoassays

• Two alleles of the gene coding for FcγRIIIa generate two isoforms:
V158 and F158.

• Antibody-dependent cellular cytotoxicity (ADCC) is triggered when
antibodies bind to FcRIIIa receptors on Natural Killer (NK) cells.

IgG1 IgG2 IgG3 IgG4 pAb
IC50 (nM) 6.5 n.d. 60.57 1373 11.25
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• For both FcγRs (V158 and F158), IgG1 has the highest affinity followed
by IgG3. IgG2 and IgG4 bind weekly to the receptors.

6. Lumit™ FcγγR Binding Immunoassays are Sensitive
to Antibody Glycosylation

Mathilde Bas et al. J Immunol 2019;202:1582-1594

• Schematic of an IgG1
molecule with N-
glycosylation at N297.
Sugar groups can be
modified by glucosidase
and using antibody
engineering approaches.

• Such modifications can
modulate the interaction
of antibodies with various
FcR and subsequently
impact the effector
functions.

• Deglycosylation
significantly reduces the
binding of human IgG to
FcI, as reported in the
literature.

• Removing fucose sugar
improves the binding to
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• Anti-hCD20-hIgG1: Human IgG1

• Anti-hCD20-hIgG1fut: Non-fucosylated Human IgG1

• Anti-hCD20-hIgG1NQ: Non-glycosylated human IgG1
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7. Impact of sugar modification on binding to FcRIIa
and FcRIIIa

• Deglycosylated antibody (green) shows a significant decrease in binding, 
as expected.

• Removing fucose group improved antibody binding to FcγRIIIa compared 
to FcγRIIa.
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8. Lumit™ FcR Binding Immunoassays Measure
Antibody Potency
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• The relative potency of Trastuzumab was measured using the Lumit™
FcR (V158) Binding Immunoassay and an expected shift in IC50 values
were obtained.

• Similar measurements of antibody potency were achieved using all the
Lumit™ FcR Binding Immunoassays (data not shown).

• Easy-to-use set of potency assays against a panel of FcR can be useful
in elucidating the biological activity of the antibody drugs.

Corresponding author: marjeta.urh@promega.com

We have developed a Luminescent signal based 
homogeneous immunoassay platform (Lumit™) to study 
FcR-Ab interactions.

• Lumit™ assays were developed for FcRI, FcRIIa (H131 and R131),
and FcRIIIa (V158 and F158).

• Assays do not require any of the immobilization steps or washes
needed in traditional biosensor based (ex. SPR, BLI) platforms.

• Homogeneous assays are rapid (30-60min) and simple to use.

• Simple luminometer is needed for detection.

• Assays can be scaled down for 384-well plates.

• Luminescence detection provides a wide assay window.

Lumit™ FcR Binding Immunoassays, when used in 
conjunction with luminescent Fc Effector Reporter 
Bioassays, will help elucidate and characterize antibody 
MOA.
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7. Impact of sugar modification on binding to FcRIIa
and FcRIIIa

• Deglycosylated antibody (green) shows a significant decrease in binding, 
as expected.

• Removing fucose group improved antibody binding to FcγRIIIa compared 
to FcγRIIa.
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• The relative potency of Trastuzumab was measured using the Lumit™
FcR (V158) Binding Immunoassay and an expected shift in IC50 values
were obtained.

• Similar measurements of antibody potency were achieved using all the
Lumit™ FcR Binding Immunoassays (data not shown).

• Easy-to-use set of potency assays against a panel of FcR can be useful
in elucidating the biological activity of the antibody drugs.
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We have developed a Luminescent signal based 
homogeneous immunoassay platform (Lumit™) to study 
FcR-Ab interactions.

• Lumit™ assays were developed for FcRI, FcRIIa (H131 and R131),
and FcRIIIa (V158 and F158).

• Assays do not require any of the immobilization steps or washes
needed in traditional biosensor based (ex. SPR, BLI) platforms.

• Homogeneous assays are rapid (30-60min) and simple to use.

• Simple luminometer is needed for detection.

• Assays can be scaled down for 384-well plates.

• Luminescence detection provides a wide assay window.

Lumit™ FcR Binding Immunoassays, when used in 
conjunction with luminescent Fc Effector Reporter 
Bioassays, will help elucidate and characterize antibody 
MOA.

Lumit FcγRI Binding Immunoassay

Lumit FcγRIIa-H131 Binding Immunoassay

Lumit FcγRIIa（R131） Binding Immunoassay
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when IgG binds to FcγRIIa and FcγRI expressed on macrophages.
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• Two alleles of the gene coding for FcγRIIIa generate two isoforms:
V158 and F158.

• Antibody-dependent cellular cytotoxicity (ADCC) is triggered when
antibodies bind to FcRIIIa receptors on Natural Killer (NK) cells.
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• For both FcγRs (V158 and F158), IgG1 has the highest affinity followed
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6. Lumit™ FcγγR Binding Immunoassays are Sensitive
to Antibody Glycosylation
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• Schematic of an IgG1
molecule with N-
glycosylation at N297.
Sugar groups can be
modified by glucosidase
and using antibody
engineering approaches.

• Such modifications can
modulate the interaction
of antibodies with various
FcR and subsequently
impact the effector
functions.

• Deglycosylation
significantly reduces the
binding of human IgG to
FcI, as reported in the
literature.

• Removing fucose sugar
improves the binding to
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7. Impact of sugar modification on binding to FcRIIa
and FcRIIIa

• Deglycosylated antibody (green) shows a significant decrease in binding, 
as expected.

• Removing fucose group improved antibody binding to FcγRIIIa compared 
to FcγRIIa.
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• The relative potency of Trastuzumab was measured using the Lumit™
FcR (V158) Binding Immunoassay and an expected shift in IC50 values
were obtained.

• Similar measurements of antibody potency were achieved using all the
Lumit™ FcR Binding Immunoassays (data not shown).

• Easy-to-use set of potency assays against a panel of FcR can be useful
in elucidating the biological activity of the antibody drugs.

Corresponding author: marjeta.urh@promega.com

We have developed a Luminescent signal based 
homogeneous immunoassay platform (Lumit™) to study 
FcR-Ab interactions.

• Lumit™ assays were developed for FcRI, FcRIIa (H131 and R131),
and FcRIIIa (V158 and F158).

• Assays do not require any of the immobilization steps or washes
needed in traditional biosensor based (ex. SPR, BLI) platforms.

• Homogeneous assays are rapid (30-60min) and simple to use.

• Simple luminometer is needed for detection.

• Assays can be scaled down for 384-well plates.

• Luminescence detection provides a wide assay window.

Lumit™ FcR Binding Immunoassays, when used in 
conjunction with luminescent Fc Effector Reporter 
Bioassays, will help elucidate and characterize antibody 
MOA.
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Therapeutic antibodies and Fc fusion proteins are effective against a 
variety of diseases because of their exquisite specificity in binding to an 
antigen and ability to activate an immune response through effector 
functions like antibody-dependent cellular cytotoxicity (ADCC) and 
antibody-dependent cell phagocytosis (ADCP). The effector functions 
are triggered when antibody Fc domains interact with Fc gamma
receptors present on immune effector cells like natural killer cells and 
macrophages. Multiple factors can impact the interactions between the 
Fc domain and Fc gamma receptors and careful optimization and 
monitoring of these interactions are necessary to maintain the efficacy 
and safety of the antibody drugs.  An easy to use, reliable, and high-
throughput screening method to measure and compare the affinities of 
Fc gamma receptors for the Fc domain of the IgG an in-vitro would be of 
great utility during antibody development, production, and processing.

To meet the need for reliable, simple to use assays, we have developed 
a suite of bioluminescent biochemical assays for the following receptors:
• Lumit™ FcRI Binding Immunoassay
• Lumit™ FcRIIA (H131) Binding Immunoassay
• Lumit™ FcRIIA (R131) Binding Immunoassay
• Lumit™ FcRIIIA (V158) Binding Immunoassay
• Lumit™ FcRIIIA (F158) Binding Immunoassay

These assays are homogeneous, meaning no immobilization or washing 
steps are required. In addition, they are rapid, easy to use in a 96-well 
format, and require a simple luminometer. These assays can enable 
better understanding of antibody MOA and hence better therapies.

2. Lumit™ FcR Binding Immunoassays: Concept,
Format, and Workflow

Lumit™ FcR Binding Immunoassays are competition immunoassays 
based on NanoBiT® protein complementation technology.

Kit Format for Lumit™ FcR Binding Immunoassays
• Control Antibody
• Tracer-LgBiT
• FcR-SmBiT
• Lumit™ Detection Substrate
• FcR Assay Buffer

Simple add-and-read protocol

3. Lumit FcRI Binding Immunoassay

• FcγRI is a high-affinity receptor with three Ig-like extracellular
domains. It primarily binds monomeric IgG.

-4 -2 0 2 4
0

50

100

Log [IgG],nM

N
or

m
al

iz
ed

 R
LU

Pembrolizumab (IgG4)

Panitumumab (IgG2)

Control IgG (pAb)

IgG3

Cetuximab (IgG1)

IgG1 IgG2 IgG3 IgG4 pAb

IC50 (nM) 0.13 n.d. 0.05 1.14 0.32

• Binding affinities:  IgG3>IgG1>IgG4>>>IgG2

4. Lumit™ FcRIIa-H131 and -R131 Binding Immunoassays

• Two alleles of the gene coding for FcγRIIa generate two isoforms:
H131 and R131.

• Antibody-Dependent Cellular Phagocytosis (ADCP) is triggered
when IgG binds to FcγRIIa and FcγRI expressed on macrophages.

-4 -2 0 2 4
0

50

100

Log [IgG],nM

N
or

m
al

iz
ed

 R
LU

Pembrolizumab (IgG4)

Panitumumab (IgG2)

Control IgG (pAb)

Cetuximab (IgG1)

IgG3

IgG1 IgG2 IgG3 IgG4 pAb
IC50 (nM) 133.9 128.5 53.49 n.d. 9.921

IgG1 IgG2 IgG3 IgG4 pAb
IC50 (nM) 269.6 1243 98.68 1036 10.37

-4 -2 0 2 4
0

50

100

Log [IgG],nM

N
or

m
al

iz
ed

 R
LU

Pembrolizumab (IgG4)

Panitumumab (IgG2)

Control IgG (pAb)

Cetuximab(IgG1)

IgG3

• For both FcRIIs (H131 and R131), IgG3 has the highest affinity followed
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• Two alleles of the gene coding for FcγRIIIa generate two isoforms:
V158 and F158.

• Antibody-dependent cellular cytotoxicity (ADCC) is triggered when
antibodies bind to FcRIIIa receptors on Natural Killer (NK) cells.
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7. Impact of sugar modification on binding to FcRIIa
and FcRIIIa

• Deglycosylated antibody (green) shows a significant decrease in binding, 
as expected.

• Removing fucose group improved antibody binding to FcγRIIIa compared 
to FcγRIIa.
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• The relative potency of Trastuzumab was measured using the Lumit™
FcR (V158) Binding Immunoassay and an expected shift in IC50 values
were obtained.

• Similar measurements of antibody potency were achieved using all the
Lumit™ FcR Binding Immunoassays (data not shown).

• Easy-to-use set of potency assays against a panel of FcR can be useful
in elucidating the biological activity of the antibody drugs.
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We have developed a Luminescent signal based 
homogeneous immunoassay platform (Lumit™) to study 
FcR-Ab interactions.

• Lumit™ assays were developed for FcRI, FcRIIa (H131 and R131),
and FcRIIIa (V158 and F158).

• Assays do not require any of the immobilization steps or washes
needed in traditional biosensor based (ex. SPR, BLI) platforms.

• Homogeneous assays are rapid (30-60min) and simple to use.

• Simple luminometer is needed for detection.

• Assays can be scaled down for 384-well plates.

• Luminescence detection provides a wide assay window.

Lumit™ FcR Binding Immunoassays, when used in 
conjunction with luminescent Fc Effector Reporter 
Bioassays, will help elucidate and characterize antibody 
MOA.

应用数据展示

● Lumit™ FcγRIIIa-V158 和 -F158 Binding Immunoassays

● Lumit™ FcγR Binding Immunoassays 用于抗体糖基化检测的灵敏度高

• 编码 FcγRIIIa 的两个等位基因产生两种亚型：V158 和 F158；

• 当抗体与 NK 细胞表达的 FcγRIIIa 受体结合时，抗体依赖性细胞介导的细胞毒性作用（ADCC）被触发。

• N297 位点发生 N- 糖基化的 IgG1 分子示意图。糖基可以
通过葡萄糖苷酶和抗体工程化方法进行修饰。

• 这些修饰能够调节抗体和多种 FcγR 之间的相互作用，随
后影响效应功能。

• 去糖基化能显著降低人 IgG 与 FcγRI 的结合，如文献报道。

• 去除海藻糖可以提高与 FcγR 的结合。
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steps are required. In addition, they are rapid, easy to use in a 96-well 
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Lumit™ FcR Binding Immunoassays are competition immunoassays 
based on NanoBiT® protein complementation technology.
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• Control Antibody
• Tracer-LgBiT
• FcR-SmBiT
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Simple add-and-read protocol

3. Lumit FcRI Binding Immunoassay

• FcγRI is a high-affinity receptor with three Ig-like extracellular
domains. It primarily binds monomeric IgG.
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7. Impact of sugar modification on binding to FcRIIa
and FcRIIIa

• Deglycosylated antibody (green) shows a significant decrease in binding, 
as expected.

• Removing fucose group improved antibody binding to FcγRIIIa compared 
to FcγRIIa.
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• The relative potency of Trastuzumab was measured using the Lumit™
FcR (V158) Binding Immunoassay and an expected shift in IC50 values
were obtained.

• Similar measurements of antibody potency were achieved using all the
Lumit™ FcR Binding Immunoassays (data not shown).

• Easy-to-use set of potency assays against a panel of FcR can be useful
in elucidating the biological activity of the antibody drugs.
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We have developed a Luminescent signal based 
homogeneous immunoassay platform (Lumit™) to study 
FcR-Ab interactions.

• Lumit™ assays were developed for FcRI, FcRIIa (H131 and R131),
and FcRIIIa (V158 and F158).

• Assays do not require any of the immobilization steps or washes
needed in traditional biosensor based (ex. SPR, BLI) platforms.

• Homogeneous assays are rapid (30-60min) and simple to use.

• Simple luminometer is needed for detection.

• Assays can be scaled down for 384-well plates.

• Luminescence detection provides a wide assay window.

Lumit™ FcR Binding Immunoassays, when used in 
conjunction with luminescent Fc Effector Reporter 
Bioassays, will help elucidate and characterize antibody 
MOA.

对于 FcγRIIIa-V158 和 -F158 来说，结合亲和力都是：IgG1 > IgG3 >>> IgG2 和 IgG4
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• Lumit™ FcRIIIA (F158) Binding Immunoassay

These assays are homogeneous, meaning no immobilization or washing 
steps are required. In addition, they are rapid, easy to use in a 96-well 
format, and require a simple luminometer. These assays can enable 
better understanding of antibody MOA and hence better therapies.

2. Lumit™ FcR Binding Immunoassays: Concept,
Format, and Workflow

Lumit™ FcR Binding Immunoassays are competition immunoassays 
based on NanoBiT® protein complementation technology.

Kit Format for Lumit™ FcR Binding Immunoassays
• Control Antibody
• Tracer-LgBiT
• FcR-SmBiT
• Lumit™ Detection Substrate
• FcR Assay Buffer

Simple add-and-read protocol

3. Lumit FcRI Binding Immunoassay

• FcγRI is a high-affinity receptor with three Ig-like extracellular
domains. It primarily binds monomeric IgG.
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antibodies bind to FcRIIIa receptors on Natural Killer (NK) cells.

IgG1 IgG2 IgG3 IgG4 pAb
IC50 (nM) 6.5 n.d. 60.57 1373 11.25

-4 -2 0 2 4
0

50

100

Log [IgG],nM

N
or

m
al

iz
ed

 R
LU

Pembrolizumab (IgG4)

Panitumumab (IgG2)

Control IgG (pAb)

Cetuximab (IgG1)

IgG3

IgG1 IgG2 IgG3 IgG4 pAb
IC50 (nM) 102.7 n.d. 520.1 n.d. 108.7

-4 -2 0 2 4
0

50

100

Log [IgG],nM

N
or

m
al

iz
ed

 R
LU

Pembrolizumab (IgG4)

Panitumumab (IgG2)

Control IgG (pAb)

Cetuximab(IgG1)

IgG3

• For both FcγRs (V158 and F158), IgG1 has the highest affinity followed
by IgG3. IgG2 and IgG4 bind weekly to the receptors.

6. Lumit™ FcγγR Binding Immunoassays are Sensitive
to Antibody Glycosylation

Mathilde Bas et al. J Immunol 2019;202:1582-1594

• Schematic of an IgG1
molecule with N-
glycosylation at N297.
Sugar groups can be
modified by glucosidase
and using antibody
engineering approaches.

• Such modifications can
modulate the interaction
of antibodies with various
FcR and subsequently
impact the effector
functions.

• Deglycosylation
significantly reduces the
binding of human IgG to
FcI, as reported in the
literature.

• Removing fucose sugar
improves the binding to
FcR.-4 -2 0 2 4

0

50

100

Log [IgG],nM

N
or

m
al

iz
ed

 R
LU

Anti hCD20-hIgG1
Anti hCD20-hIgG1fut
Anti hCD20-hIgG1NQ

• Anti-hCD20-hIgG1: Human IgG1

• Anti-hCD20-hIgG1fut: Non-fucosylated Human IgG1

• Anti-hCD20-hIgG1NQ: Non-glycosylated human IgG1

For Research Use Only. Not for use in diagnostic procedures.

7. Impact of sugar modification on binding to FcRIIa
and FcRIIIa

• Deglycosylated antibody (green) shows a significant decrease in binding, 
as expected.

• Removing fucose group improved antibody binding to FcγRIIIa compared 
to FcγRIIa.
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• The relative potency of Trastuzumab was measured using the Lumit™
FcR (V158) Binding Immunoassay and an expected shift in IC50 values
were obtained.

• Similar measurements of antibody potency were achieved using all the
Lumit™ FcR Binding Immunoassays (data not shown).

• Easy-to-use set of potency assays against a panel of FcR can be useful
in elucidating the biological activity of the antibody drugs.
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We have developed a Luminescent signal based 
homogeneous immunoassay platform (Lumit™) to study 
FcR-Ab interactions.

• Lumit™ assays were developed for FcRI, FcRIIa (H131 and R131),
and FcRIIIa (V158 and F158).

• Assays do not require any of the immobilization steps or washes
needed in traditional biosensor based (ex. SPR, BLI) platforms.

• Homogeneous assays are rapid (30-60min) and simple to use.

• Simple luminometer is needed for detection.

• Assays can be scaled down for 384-well plates.

• Luminescence detection provides a wide assay window.

Lumit™ FcR Binding Immunoassays, when used in 
conjunction with luminescent Fc Effector Reporter 
Bioassays, will help elucidate and characterize antibody 
MOA.
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● 糖修饰对 FcγRIIa 和 FcγRIIIa 结合的影响

● Lumit™ FcγR Binding Immunoassays 检测抗体效能
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7. Impact of sugar modification on binding to FcRIIa
and FcRIIIa

• Deglycosylated antibody (green) shows a significant decrease in binding, 
as expected.

• Removing fucose group improved antibody binding to FcγRIIIa compared 
to FcγRIIa.
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• The relative potency of Trastuzumab was measured using the Lumit™
FcR (V158) Binding Immunoassay and an expected shift in IC50 values
were obtained.

• Similar measurements of antibody potency were achieved using all the
Lumit™ FcR Binding Immunoassays (data not shown).

• Easy-to-use set of potency assays against a panel of FcR can be useful
in elucidating the biological activity of the antibody drugs.
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needed in traditional biosensor based (ex. SPR, BLI) platforms.

• Homogeneous assays are rapid (30-60min) and simple to use.
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• Luminescence detection provides a wide assay window.
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conjunction with luminescent Fc Effector Reporter 
Bioassays, will help elucidate and characterize antibody 
MOA.
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7. Impact of sugar modification on binding to FcRIIa
and FcRIIIa

• Deglycosylated antibody (green) shows a significant decrease in binding, 
as expected.

• Removing fucose group improved antibody binding to FcγRIIIa compared 
to FcγRIIa.
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• The relative potency of Trastuzumab was measured using the Lumit™
FcR (V158) Binding Immunoassay and an expected shift in IC50 values
were obtained.

• Similar measurements of antibody potency were achieved using all the
Lumit™ FcR Binding Immunoassays (data not shown).

• Easy-to-use set of potency assays against a panel of FcR can be useful
in elucidating the biological activity of the antibody drugs.
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• Luminescence detection provides a wide assay window.

Lumit™ FcR Binding Immunoassays, when used in 
conjunction with luminescent Fc Effector Reporter 
Bioassays, will help elucidate and characterize antibody 
MOA.

• 去糖基化抗体 ( 绿色 ) 显示结合能力显著降低，正如预期的那样；

• 与 FcγRIIa 相比，去除海藻糖提高了抗体与 FcγRIIIa 的结合。

• 使用 Lumit™ FcγR (V158) Binding Immunoassay 检测曲
妥珠单抗的相对效能， 获得了预期的 IC50 值变化；

• 使用所有的 Lumit™FcγR Binding immunoassays 对抗体
效能进行类似的检测 ( 数据未显示 )；

• 针对 FcγR 的一组易于使用的效价试验可用于阐明抗体药
物的生物活性。
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1. Introduction

9. Conclusions

Development of bioluminescent no-wash Fc gamma receptor binding 
immunoassay to guide the development of antibody therapeutics
Brad Swanson, Nidhi Nath, Becky Godat, Rod Flemming, and Marjeta Urh 

Promega Corporation, 2800 Woods Hollow Rd, Madison, WI, 53711 

Therapeutic antibodies and Fc fusion proteins are effective against a 
variety of diseases because of their exquisite specificity in binding to an 
antigen and ability to activate an immune response through effector 
functions like antibody-dependent cellular cytotoxicity (ADCC) and 
antibody-dependent cell phagocytosis (ADCP). The effector functions 
are triggered when antibody Fc domains interact with Fc gamma
receptors present on immune effector cells like natural killer cells and 
macrophages. Multiple factors can impact the interactions between the 
Fc domain and Fc gamma receptors and careful optimization and 
monitoring of these interactions are necessary to maintain the efficacy 
and safety of the antibody drugs.  An easy to use, reliable, and high-
throughput screening method to measure and compare the affinities of 
Fc gamma receptors for the Fc domain of the IgG an in-vitro would be of 
great utility during antibody development, production, and processing.

To meet the need for reliable, simple to use assays, we have developed 
a suite of bioluminescent biochemical assays for the following receptors:
• Lumit™ FcRI Binding Immunoassay
• Lumit™ FcRIIA (H131) Binding Immunoassay
• Lumit™ FcRIIA (R131) Binding Immunoassay
• Lumit™ FcRIIIA (V158) Binding Immunoassay
• Lumit™ FcRIIIA (F158) Binding Immunoassay

These assays are homogeneous, meaning no immobilization or washing 
steps are required. In addition, they are rapid, easy to use in a 96-well 
format, and require a simple luminometer. These assays can enable 
better understanding of antibody MOA and hence better therapies.

2. Lumit™ FcR Binding Immunoassays: Concept,
Format, and Workflow

Lumit™ FcR Binding Immunoassays are competition immunoassays 
based on NanoBiT® protein complementation technology.

Kit Format for Lumit™ FcR Binding Immunoassays
• Control Antibody
• Tracer-LgBiT
• FcR-SmBiT
• Lumit™ Detection Substrate
• FcR Assay Buffer

Simple add-and-read protocol

3. Lumit FcRI Binding Immunoassay

• FcγRI is a high-affinity receptor with three Ig-like extracellular
domains. It primarily binds monomeric IgG.
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Pembrolizumab (IgG4)

Panitumumab (IgG2)

Control IgG (pAb)

IgG3

Cetuximab (IgG1)

IgG1 IgG2 IgG3 IgG4 pAb

IC50 (nM) 0.13 n.d. 0.05 1.14 0.32

• Binding affinities:  IgG3>IgG1>IgG4>>>IgG2

4. Lumit™ FcRIIa-H131 and -R131 Binding Immunoassays

• Two alleles of the gene coding for FcγRIIa generate two isoforms:
H131 and R131.

• Antibody-Dependent Cellular Phagocytosis (ADCP) is triggered
when IgG binds to FcγRIIa and FcγRI expressed on macrophages.
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Pembrolizumab (IgG4)

Panitumumab (IgG2)

Control IgG (pAb)

Cetuximab (IgG1)

IgG3

IgG1 IgG2 IgG3 IgG4 pAb
IC50 (nM) 133.9 128.5 53.49 n.d. 9.921

IgG1 IgG2 IgG3 IgG4 pAb
IC50 (nM) 269.6 1243 98.68 1036 10.37
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• For both FcRIIs (H131 and R131), IgG3 has the highest affinity followed
by IgG1. IgG2 and IgG4 bind weekly to the receptors.

5. Lumit™ FcRIIIa-V158 and -F158 Binding Immunoassays

• Two alleles of the gene coding for FcγRIIIa generate two isoforms:
V158 and F158.

• Antibody-dependent cellular cytotoxicity (ADCC) is triggered when
antibodies bind to FcRIIIa receptors on Natural Killer (NK) cells.

IgG1 IgG2 IgG3 IgG4 pAb
IC50 (nM) 6.5 n.d. 60.57 1373 11.25

-4 -2 0 2 4
0

50

100

Log [IgG],nM

N
or

m
al

iz
ed

 R
LU

Pembrolizumab (IgG4)

Panitumumab (IgG2)

Control IgG (pAb)

Cetuximab (IgG1)

IgG3

IgG1 IgG2 IgG3 IgG4 pAb
IC50 (nM) 102.7 n.d. 520.1 n.d. 108.7
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• For both FcγRs (V158 and F158), IgG1 has the highest affinity followed
by IgG3. IgG2 and IgG4 bind weekly to the receptors.

6. Lumit™ FcγγR Binding Immunoassays are Sensitive
to Antibody Glycosylation

Mathilde Bas et al. J Immunol 2019;202:1582-1594

• Schematic of an IgG1
molecule with N-
glycosylation at N297.
Sugar groups can be
modified by glucosidase
and using antibody
engineering approaches.

• Such modifications can
modulate the interaction
of antibodies with various
FcR and subsequently
impact the effector
functions.

• Deglycosylation
significantly reduces the
binding of human IgG to
FcI, as reported in the
literature.

• Removing fucose sugar
improves the binding to
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Anti hCD20-hIgG1
Anti hCD20-hIgG1fut
Anti hCD20-hIgG1NQ

• Anti-hCD20-hIgG1: Human IgG1

• Anti-hCD20-hIgG1fut: Non-fucosylated Human IgG1

• Anti-hCD20-hIgG1NQ: Non-glycosylated human IgG1

For Research Use Only. Not for use in diagnostic procedures.

7. Impact of sugar modification on binding to FcRIIa
and FcRIIIa

• Deglycosylated antibody (green) shows a significant decrease in binding, 
as expected.

• Removing fucose group improved antibody binding to FcγRIIIa compared 
to FcγRIIa.
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• Anti-hCD20-hIgG1: Human IgG1

• Anti-hCD20-hIgG1fut: Non-fucosylated Human IgG1

• Anti-hCD20-hIgG1NQ: Non-glycosylated human IgG1

8. Lumit™ FcR Binding Immunoassays Measure
Antibody Potency
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• The relative potency of Trastuzumab was measured using the Lumit™
FcR (V158) Binding Immunoassay and an expected shift in IC50 values
were obtained.

• Similar measurements of antibody potency were achieved using all the
Lumit™ FcR Binding Immunoassays (data not shown).

• Easy-to-use set of potency assays against a panel of FcR can be useful
in elucidating the biological activity of the antibody drugs.

Corresponding author: marjeta.urh@promega.com

We have developed a Luminescent signal based 
homogeneous immunoassay platform (Lumit™) to study 
FcR-Ab interactions.

• Lumit™ assays were developed for FcRI, FcRIIa (H131 and R131),
and FcRIIIa (V158 and F158).

• Assays do not require any of the immobilization steps or washes
needed in traditional biosensor based (ex. SPR, BLI) platforms.

• Homogeneous assays are rapid (30-60min) and simple to use.

• Simple luminometer is needed for detection.

• Assays can be scaled down for 384-well plates.

• Luminescence detection provides a wide assay window.

Lumit™ FcR Binding Immunoassays, when used in 
conjunction with luminescent Fc Effector Reporter 
Bioassays, will help elucidate and characterize antibody 
MOA.

γ γ

γ γ

Lumit FcγRIIa (H131) Binding Immunoassay

Lumit FcγRIIa (V158) Binding Immunoassay Lumit FcγRIIa (F158) Binding Immunoassay

Lumit FcγRIIa (R131) Binding Immunoassay
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了解 Lumit™ FcγR Binding Immunoassays 更多信息，请访问
www.promega.com/products/immunoassay-elisa/lumit-immunoassays/lumit-fcgr-binding-immunoassays/

Lumit™ FcγR Binding Immunoassays

产品 受体 规格 目录号

Lumit™ FcRn Binding Immunoassay
FcRn

100 assays W1151

Lumit™ FcRn Binding Immunoassay 10X 1000 assays W1152

Lumit™ FcγRI Binding Immunoassay FcγRI 100 assays 咨询 Promega

Lumit™ FcγRIIA(H131) Binding Immunoassay FcγRIIA(H131) 100 assays 咨询 Promega

Lumit™ FcγRIIA(R131) Binding Immunoassay FcγRIIA(R131) 100 assays 咨询 Promega

Lumit™ FcγRIIIA(V158) Binding Immunoassay FcγRIIIA(V158) 100 assays 咨询 Promega

Lumit™ FcγRIIIA(F158) Binding Immunoassay FcγRIIIA(F158) 100 assays 咨询 Promega


