
● 技术原理

可选择性监测靶细胞死亡并且灵敏易用的检测方法将有益于细胞免疫疗法的开发。为了解决这个问题，我们开发了一种方法，
利用 gain-of-signal 的检测形式和生物发光读数，选择性地量化靶细胞死亡。该方法依赖于在细胞被杀伤后从靶细胞释放 HiBiT
标记的蛋白质。HiBiT 是一种 11 个氨基酸的肽标签，可与 17.6 kDa 的大亚基 LgBiT（不能透过细胞膜） 结合，重组形成
NanoBiT® 萤光素酶。通过异位表达或 CRISPR/Cas9 标记内源 LDH，使靶细胞表达 HiBiT 标记的蛋白，再通过添加含有 LgBiT
和 furimazine 底物的检测试剂（无需去除培养基）来定量检测细胞的杀伤。信号强度与靶细胞死亡的数量成正比，并且可以使用
终点或动态检测模式进行检测。

该检测方法提供了一个灵敏、简单的数据读出方式，以支持药物发现研究和 / 或 QC lot release（批签发）应用。
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● HiBiT 靶细胞杀伤检测系统特点

可稳定表达 HiBiT 标签 在 LDH 位点通过 CRISPR 敲入或使用 HaloTag®-HiBiT 的异位表达1

自发释放率低 使大多数细胞系的检测能够持续 ≥24 小时2

融合蛋白稳定 LDH-HiBiT 和 HaloTag®-HiBiT 融合蛋白在细胞外培养基中非常稳定3

检测模式多样化 可进行终点检测或动态检测4



应用数据展示

● 宽线性范围和高灵敏度

● 使用 PBMCs 进行 ADCC 检测

左图：使用 PBMCs 和利妥昔单抗
（Rituximab）进行 ADCC 检测。
在不同浓度的利妥昔单抗存在的条件
下，将表达 LDH-HiBiT（CRISPR 敲入）
的 Ramos & Raji 克隆用 PBMCs（效
靶比 20：1；每孔 2500 个靶细胞）处
理 5 小时。

左图：使用 PBMCs 和西妥昔
单抗（Cetuximab）/ 曲妥单抗
（Trastuzumab）进行 ADCC 检测。
在不同浓度的抗体存在下，将表达
HaloTag-HiBiT 的 A549 和 SKBR3 细胞
用 PBMCs（效靶比 20：1；每孔 2500
个靶细胞）处理 5 小时。
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Efforts to develop cellular immunotherapies would benefit from assays that selectively 
monitor target cell death that are sensitive and easy-to-use. To address this, we have 
developed an approach to selectively quantify target cell death using a gain-of-signal assay 
format and bioluminescence read-out. The method relies on the release of a HiBiT-tagged 
protein from target cells following cell killing. HiBiT, an 11 a.a. peptide tag, binds to cell-
impermeable Large BiT (LgBiT), a 17.6 kDa protein, to reconstitute NanoBiT Luciferase. 
Target cells are engineered to express a HiBiT-tagged protein using either ectopic expression 
or CRISPR/Cas9 to tag endogenous LDH, and cell lysis is quantified by adding a detection 
reagent containing LgBiT and furimazine substrate (no medium removal). The signal is 
proportional to the amount of target cell death, and measurements can be made using 
endpoint or kinetic formats. Cell lines have low rates of spontaneous release and fusion 
proteins that are stable in the extracellular medium, enabling assays up to 24 hours or more. 
The bright signal from NanoBiT Luciferase allows the use of low numbers of target cells per 
well (e.g. 2,500), and the assay can detect very low levels of target cell death (e.g. <5%). We 
demonstrate this approach using T cell redirection mediated by a bispecific antibody or 
chimeric antigen receptor (CAR), together with antibody-dependent cell-mediated cytotoxicity 
(ADCC) mediated by peripheral blood mononuclear cells (PBMCs). The assay provides a 
sensitive, simple read-out to support discovery research and/or QC lot release applications. 
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• Target cells genetically engineered to stably express a HiBiT-tagged protein: CRISPR knock-in at 
LDH locus or ectopic expression of HaloTag-HiBiT

• Endpoint format: Measure RLUs at a single time point by adding LgBiT plus furimazine substrate; 
add digitonin at time zero or final time point to determine Maximum Release (MR)

• Kinetic format: Measure RLUs continuously by adding LgBiT plus Endurazine

• Low rates of Spontaneous Release (SR) enable assays for ≥24 hours for most cell lines

• LDH-HiBiT & HaloTag-HiBiT fusion proteins are stable in extracellular medium

Sonication experiment to demonstrate linearity & sensitivity of the endpoint format. 
K562/HiBiT cells were lysed via sonication or left untreated. Cell lysate was mixed with 
untreated cells in different proportions and plated at 1,000 cell equivalents per well. 
Luminescence was linear from 0-100% lysis. S/B, 5% lysis = 5 (no background subtraction); 
S/B, 100% lysis = 75. 
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ADCC using PBMCs and Rituximab. Ramos & Raji clones expressing LDH-HiBiT 
(CRISPR knock-in) were treated with PBMCs (20:1 E:T ratio; 2,500 target cells per well) 
in the presence of varying [Rituximab] for 5 hours. Endpoint assay format to monitor target cell killing induced by anti-CD19 CAR-T cells 

(ProMab PM-CAR1003). K562/HaloTag-HiBiT/CD19 or K562/HaloTag-HiBiT parental cells were 
co-cultured with anti-CD19 CAR-T cells (15:1 E:T ratio) for 24 hours at 37C. Percent lysis 
values calculated using Maximum Release measurements with digitonin added at time zero or 
24 hours. Both MR and SR controls contained target cells alone. 

RTCC using CD8+ T cells and Blincyto. Ramos & K562 clones expressing LDH-HiBiT 
(CRISPR knock-in) were treated overnight with activated CD8+ T cells (10:1 E:T ratio; 
2,500 target cells per well) in the presence of varying concentrations of Blincyto (anti-
CD19 BiTE). K562/CD19+ cells were created via random integration of plasmid DNA 
encoding CD19.
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RTCC using TALL-104 cells and Blincyto. A Raji clone expressing HaloTag-HiBiT was 
treated with TALL-104 cells (T lymphoblast cell line) in the presence of varying 
concentrations of Blincyto (anti-CD19 BiTE). Left: 20:1 E:T ratio; 10,000 target cells/well; 
endpoint format at 6 hours. Right: 5:1 E:T ratio; 10,000 target cells per well; kinetic 
format. 
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ADCC using PBMCs and Cetuximab/Trastuzumab. A549 and SKBR3 cells 
expressing HaloTag-HiBiT were treated with PBMCs (20:1 E:T ratio; 2,500 target cells 
per well) in the presence of varying concentrations of antibody for 5 hours.
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Sensitive assay for Target Cell Killing (TCK): Detect low levels of TCK in mixed cultures; 
compatible with a wide range of target cells per well, including low numbers.

Endpoint assay: Add detection reagent at single time point. 

Kinetic assay: Add reagents to cell culture medium at the start of the assay, continuously read 
luminescence for 24 hours or more.

Low rates of spontaneous release: Run assays for ≥24 hours for most cell lines

Compatible with thaw-and-use format: Thaw target cells and use the same day.

Transient or stable expression via lentivirus: lenti transfer vector available.
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Available cell lines:
Raji (CD19+, CD22+, CD20+)
Ramos (CD19+, CD22+, CD20+)
K562 (null background)
K562/CD19
K562/BCMA
K562/MSLN
U937 (CLL-1+, CD33+)
A549 (EGFR+, EphA2+)

Additional cell lines under 
construction (please enquire)

Reagents/protocols available 
for DIY cell line construction
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protein from target cells following cell killing. HiBiT, an 11 a.a. peptide tag, binds to cell-
impermeable Large BiT (LgBiT), a 17.6 kDa protein, to reconstitute NanoBiT Luciferase. 
Target cells are engineered to express a HiBiT-tagged protein using either ectopic expression 
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endpoint or kinetic formats. Cell lines have low rates of spontaneous release and fusion 
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well (e.g. 2,500), and the assay can detect very low levels of target cell death (e.g. <5%). We 
demonstrate this approach using T cell redirection mediated by a bispecific antibody or 
chimeric antigen receptor (CAR), together with antibody-dependent cell-mediated cytotoxicity 
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sensitive, simple read-out to support discovery research and/or QC lot release applications. 
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• Target cells genetically engineered to stably express a HiBiT-tagged protein: CRISPR knock-in at 
LDH locus or ectopic expression of HaloTag-HiBiT

• Endpoint format: Measure RLUs at a single time point by adding LgBiT plus furimazine substrate; 
add digitonin at time zero or final time point to determine Maximum Release (MR)

• Kinetic format: Measure RLUs continuously by adding LgBiT plus Endurazine

• Low rates of Spontaneous Release (SR) enable assays for ≥24 hours for most cell lines

• LDH-HiBiT & HaloTag-HiBiT fusion proteins are stable in extracellular medium

Sonication experiment to demonstrate linearity & sensitivity of the endpoint format. 
K562/HiBiT cells were lysed via sonication or left untreated. Cell lysate was mixed with 
untreated cells in different proportions and plated at 1,000 cell equivalents per well. 
Luminescence was linear from 0-100% lysis. S/B, 5% lysis = 5 (no background subtraction); 
S/B, 100% lysis = 75. 
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ADCC using PBMCs and Rituximab. Ramos & Raji clones expressing LDH-HiBiT 
(CRISPR knock-in) were treated with PBMCs (20:1 E:T ratio; 2,500 target cells per well) 
in the presence of varying [Rituximab] for 5 hours. Endpoint assay format to monitor target cell killing induced by anti-CD19 CAR-T cells 

(ProMab PM-CAR1003). K562/HaloTag-HiBiT/CD19 or K562/HaloTag-HiBiT parental cells were 
co-cultured with anti-CD19 CAR-T cells (15:1 E:T ratio) for 24 hours at 37C. Percent lysis 
values calculated using Maximum Release measurements with digitonin added at time zero or 
24 hours. Both MR and SR controls contained target cells alone. 

RTCC using CD8+ T cells and Blincyto. Ramos & K562 clones expressing LDH-HiBiT 
(CRISPR knock-in) were treated overnight with activated CD8+ T cells (10:1 E:T ratio; 
2,500 target cells per well) in the presence of varying concentrations of Blincyto (anti-
CD19 BiTE). K562/CD19+ cells were created via random integration of plasmid DNA 
encoding CD19.
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RTCC using TALL-104 cells and Blincyto. A Raji clone expressing HaloTag-HiBiT was 
treated with TALL-104 cells (T lymphoblast cell line) in the presence of varying 
concentrations of Blincyto (anti-CD19 BiTE). Left: 20:1 E:T ratio; 10,000 target cells/well; 
endpoint format at 6 hours. Right: 5:1 E:T ratio; 10,000 target cells per well; kinetic 
format. 
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ADCC using PBMCs and Cetuximab/Trastuzumab. A549 and SKBR3 cells 
expressing HaloTag-HiBiT were treated with PBMCs (20:1 E:T ratio; 2,500 target cells 
per well) in the presence of varying concentrations of antibody for 5 hours.
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Sensitive assay for Target Cell Killing (TCK): Detect low levels of TCK in mixed cultures; 
compatible with a wide range of target cells per well, including low numbers.

Endpoint assay: Add detection reagent at single time point. 

Kinetic assay: Add reagents to cell culture medium at the start of the assay, continuously read 
luminescence for 24 hours or more.

Low rates of spontaneous release: Run assays for ≥24 hours for most cell lines

Compatible with thaw-and-use format: Thaw target cells and use the same day.

Transient or stable expression via lentivirus: lenti transfer vector available.
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• Target cells genetically engineered to stably express a HiBiT-tagged protein: CRISPR knock-in at 
LDH locus or ectopic expression of HaloTag-HiBiT

• Endpoint format: Measure RLUs at a single time point by adding LgBiT plus furimazine substrate; 
add digitonin at time zero or final time point to determine Maximum Release (MR)

• Kinetic format: Measure RLUs continuously by adding LgBiT plus Endurazine

• Low rates of Spontaneous Release (SR) enable assays for ≥24 hours for most cell lines

• LDH-HiBiT & HaloTag-HiBiT fusion proteins are stable in extracellular medium

Sonication experiment to demonstrate linearity & sensitivity of the endpoint format. 
K562/HiBiT cells were lysed via sonication or left untreated. Cell lysate was mixed with 
untreated cells in different proportions and plated at 1,000 cell equivalents per well. 
Luminescence was linear from 0-100% lysis. S/B, 5% lysis = 5 (no background subtraction); 
S/B, 100% lysis = 75. 
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ADCC using PBMCs and Rituximab. Ramos & Raji clones expressing LDH-HiBiT 
(CRISPR knock-in) were treated with PBMCs (20:1 E:T ratio; 2,500 target cells per well) 
in the presence of varying [Rituximab] for 5 hours. Endpoint assay format to monitor target cell killing induced by anti-CD19 CAR-T cells 

(ProMab PM-CAR1003). K562/HaloTag-HiBiT/CD19 or K562/HaloTag-HiBiT parental cells were 
co-cultured with anti-CD19 CAR-T cells (15:1 E:T ratio) for 24 hours at 37C. Percent lysis 
values calculated using Maximum Release measurements with digitonin added at time zero or 
24 hours. Both MR and SR controls contained target cells alone. 

RTCC using CD8+ T cells and Blincyto. Ramos & K562 clones expressing LDH-HiBiT 
(CRISPR knock-in) were treated overnight with activated CD8+ T cells (10:1 E:T ratio; 
2,500 target cells per well) in the presence of varying concentrations of Blincyto (anti-
CD19 BiTE). K562/CD19+ cells were created via random integration of plasmid DNA 
encoding CD19.
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RTCC using TALL-104 cells and Blincyto. A Raji clone expressing HaloTag-HiBiT was 
treated with TALL-104 cells (T lymphoblast cell line) in the presence of varying 
concentrations of Blincyto (anti-CD19 BiTE). Left: 20:1 E:T ratio; 10,000 target cells/well; 
endpoint format at 6 hours. Right: 5:1 E:T ratio; 10,000 target cells per well; kinetic 
format. 
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ADCC using PBMCs and Cetuximab/Trastuzumab. A549 and SKBR3 cells 
expressing HaloTag-HiBiT were treated with PBMCs (20:1 E:T ratio; 2,500 target cells 
per well) in the presence of varying concentrations of antibody for 5 hours.
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Sensitive assay for Target Cell Killing (TCK): Detect low levels of TCK in mixed cultures; 
compatible with a wide range of target cells per well, including low numbers.

Endpoint assay: Add detection reagent at single time point. 

Kinetic assay: Add reagents to cell culture medium at the start of the assay, continuously read 
luminescence for 24 hours or more.

Low rates of spontaneous release: Run assays for ≥24 hours for most cell lines

Compatible with thaw-and-use format: Thaw target cells and use the same day.

Transient or stable expression via lentivirus: lenti transfer vector available.
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Available cell lines:
Raji (CD19+, CD22+, CD20+)
Ramos (CD19+, CD22+, CD20+)
K562 (null background)
K562/CD19
K562/BCMA
K562/MSLN
U937 (CLL-1+, CD33+)
A549 (EGFR+, EphA2+)

Additional cell lines under 
construction (please enquire)

Reagents/protocols available 
for DIY cell line construction
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1. Introduction 4. ADCC Assay Using PBMCs 7. CAR-T Cytotoxicity Assay

2. HiBiT Target Cell Killing Assay

5. Redirected T Cell Cytotoxicity Using Blincyto

8. HiBiT TCK Cell Lines

3. Broad Linearity & High Sensitivity 9. Conclusions

Efforts to develop cellular immunotherapies would benefit from assays that selectively 
monitor target cell death that are sensitive and easy-to-use. To address this, we have 
developed an approach to selectively quantify target cell death using a gain-of-signal assay 
format and bioluminescence read-out. The method relies on the release of a HiBiT-tagged 
protein from target cells following cell killing. HiBiT, an 11 a.a. peptide tag, binds to cell-
impermeable Large BiT (LgBiT), a 17.6 kDa protein, to reconstitute NanoBiT Luciferase. 
Target cells are engineered to express a HiBiT-tagged protein using either ectopic expression 
or CRISPR/Cas9 to tag endogenous LDH, and cell lysis is quantified by adding a detection 
reagent containing LgBiT and furimazine substrate (no medium removal). The signal is 
proportional to the amount of target cell death, and measurements can be made using 
endpoint or kinetic formats. Cell lines have low rates of spontaneous release and fusion 
proteins that are stable in the extracellular medium, enabling assays up to 24 hours or more. 
The bright signal from NanoBiT Luciferase allows the use of low numbers of target cells per 
well (e.g. 2,500), and the assay can detect very low levels of target cell death (e.g. <5%). We 
demonstrate this approach using T cell redirection mediated by a bispecific antibody or 
chimeric antigen receptor (CAR), together with antibody-dependent cell-mediated cytotoxicity 
(ADCC) mediated by peripheral blood mononuclear cells (PBMCs). The assay provides a 
sensitive, simple read-out to support discovery research and/or QC lot release applications. 
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• Target cells genetically engineered to stably express a HiBiT-tagged protein: CRISPR knock-in at 
LDH locus or ectopic expression of HaloTag-HiBiT

• Endpoint format: Measure RLUs at a single time point by adding LgBiT plus furimazine substrate; 
add digitonin at time zero or final time point to determine Maximum Release (MR)

• Kinetic format: Measure RLUs continuously by adding LgBiT plus Endurazine

• Low rates of Spontaneous Release (SR) enable assays for ≥24 hours for most cell lines

• LDH-HiBiT & HaloTag-HiBiT fusion proteins are stable in extracellular medium

Sonication experiment to demonstrate linearity & sensitivity of the endpoint format. 
K562/HiBiT cells were lysed via sonication or left untreated. Cell lysate was mixed with 
untreated cells in different proportions and plated at 1,000 cell equivalents per well. 
Luminescence was linear from 0-100% lysis. S/B, 5% lysis = 5 (no background subtraction); 
S/B, 100% lysis = 75. 
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41% lysis

ADCC using PBMCs and Rituximab. Ramos & Raji clones expressing LDH-HiBiT 
(CRISPR knock-in) were treated with PBMCs (20:1 E:T ratio; 2,500 target cells per well) 
in the presence of varying [Rituximab] for 5 hours. Endpoint assay format to monitor target cell killing induced by anti-CD19 CAR-T cells 

(ProMab PM-CAR1003). K562/HaloTag-HiBiT/CD19 or K562/HaloTag-HiBiT parental cells were 
co-cultured with anti-CD19 CAR-T cells (15:1 E:T ratio) for 24 hours at 37C. Percent lysis 
values calculated using Maximum Release measurements with digitonin added at time zero or 
24 hours. Both MR and SR controls contained target cells alone. 

RTCC using CD8+ T cells and Blincyto. Ramos & K562 clones expressing LDH-HiBiT 
(CRISPR knock-in) were treated overnight with activated CD8+ T cells (10:1 E:T ratio; 
2,500 target cells per well) in the presence of varying concentrations of Blincyto (anti-
CD19 BiTE). K562/CD19+ cells were created via random integration of plasmid DNA 
encoding CD19.
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RTCC using TALL-104 cells and Blincyto. A Raji clone expressing HaloTag-HiBiT was 
treated with TALL-104 cells (T lymphoblast cell line) in the presence of varying 
concentrations of Blincyto (anti-CD19 BiTE). Left: 20:1 E:T ratio; 10,000 target cells/well; 
endpoint format at 6 hours. Right: 5:1 E:T ratio; 10,000 target cells per well; kinetic 
format. 
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ADCC using PBMCs and Cetuximab/Trastuzumab. A549 and SKBR3 cells 
expressing HaloTag-HiBiT were treated with PBMCs (20:1 E:T ratio; 2,500 target cells 
per well) in the presence of varying concentrations of antibody for 5 hours.
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Sensitive assay for Target Cell Killing (TCK): Detect low levels of TCK in mixed cultures; 
compatible with a wide range of target cells per well, including low numbers.

Endpoint assay: Add detection reagent at single time point. 

Kinetic assay: Add reagents to cell culture medium at the start of the assay, continuously read 
luminescence for 24 hours or more.

Low rates of spontaneous release: Run assays for ≥24 hours for most cell lines

Compatible with thaw-and-use format: Thaw target cells and use the same day.

Transient or stable expression via lentivirus: lenti transfer vector available.
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Available cell lines:
Raji (CD19+, CD22+, CD20+)
Ramos (CD19+, CD22+, CD20+)
K562 (null background)
K562/CD19
K562/BCMA
K562/MSLN
U937 (CLL-1+, CD33+)
A549 (EGFR+, EphA2+)

Additional cell lines under 
construction (please enquire)

Reagents/protocols available 
for DIY cell line construction
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2. HiBiT Target Cell Killing Assay

5. Redirected T Cell Cytotoxicity Using Blincyto

8. HiBiT TCK Cell Lines

3. Broad Linearity & High Sensitivity 9. Conclusions

Efforts to develop cellular immunotherapies would benefit from assays that selectively 
monitor target cell death that are sensitive and easy-to-use. To address this, we have 
developed an approach to selectively quantify target cell death using a gain-of-signal assay 
format and bioluminescence read-out. The method relies on the release of a HiBiT-tagged 
protein from target cells following cell killing. HiBiT, an 11 a.a. peptide tag, binds to cell-
impermeable Large BiT (LgBiT), a 17.6 kDa protein, to reconstitute NanoBiT Luciferase. 
Target cells are engineered to express a HiBiT-tagged protein using either ectopic expression 
or CRISPR/Cas9 to tag endogenous LDH, and cell lysis is quantified by adding a detection 
reagent containing LgBiT and furimazine substrate (no medium removal). The signal is 
proportional to the amount of target cell death, and measurements can be made using 
endpoint or kinetic formats. Cell lines have low rates of spontaneous release and fusion 
proteins that are stable in the extracellular medium, enabling assays up to 24 hours or more. 
The bright signal from NanoBiT Luciferase allows the use of low numbers of target cells per 
well (e.g. 2,500), and the assay can detect very low levels of target cell death (e.g. <5%). We 
demonstrate this approach using T cell redirection mediated by a bispecific antibody or 
chimeric antigen receptor (CAR), together with antibody-dependent cell-mediated cytotoxicity 
(ADCC) mediated by peripheral blood mononuclear cells (PBMCs). The assay provides a 
sensitive, simple read-out to support discovery research and/or QC lot release applications. 
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• Target cells genetically engineered to stably express a HiBiT-tagged protein: CRISPR knock-in at 
LDH locus or ectopic expression of HaloTag-HiBiT

• Endpoint format: Measure RLUs at a single time point by adding LgBiT plus furimazine substrate; 
add digitonin at time zero or final time point to determine Maximum Release (MR)

• Kinetic format: Measure RLUs continuously by adding LgBiT plus Endurazine

• Low rates of Spontaneous Release (SR) enable assays for ≥24 hours for most cell lines

• LDH-HiBiT & HaloTag-HiBiT fusion proteins are stable in extracellular medium

Sonication experiment to demonstrate linearity & sensitivity of the endpoint format. 
K562/HiBiT cells were lysed via sonication or left untreated. Cell lysate was mixed with 
untreated cells in different proportions and plated at 1,000 cell equivalents per well. 
Luminescence was linear from 0-100% lysis. S/B, 5% lysis = 5 (no background subtraction); 
S/B, 100% lysis = 75. 

-13 -12 -11 -10 -9 -8
0

5×105

1×106

1.5×106

2×106

2.5×106

Ramos/LDH-HiBiT

log [Blincyto], g/mL

Lu
m

in
es

ce
nc

e
(R

LU
)

CD8+ T cells
No effectors

S:B = 20
EC50 = 76 pg/ml

41% lysis

ADCC using PBMCs and Rituximab. Ramos & Raji clones expressing LDH-HiBiT 
(CRISPR knock-in) were treated with PBMCs (20:1 E:T ratio; 2,500 target cells per well) 
in the presence of varying [Rituximab] for 5 hours. Endpoint assay format to monitor target cell killing induced by anti-CD19 CAR-T cells 

(ProMab PM-CAR1003). K562/HaloTag-HiBiT/CD19 or K562/HaloTag-HiBiT parental cells were 
co-cultured with anti-CD19 CAR-T cells (15:1 E:T ratio) for 24 hours at 37C. Percent lysis 
values calculated using Maximum Release measurements with digitonin added at time zero or 
24 hours. Both MR and SR controls contained target cells alone. 

RTCC using CD8+ T cells and Blincyto. Ramos & K562 clones expressing LDH-HiBiT 
(CRISPR knock-in) were treated overnight with activated CD8+ T cells (10:1 E:T ratio; 
2,500 target cells per well) in the presence of varying concentrations of Blincyto (anti-
CD19 BiTE). K562/CD19+ cells were created via random integration of plasmid DNA 
encoding CD19.
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RTCC using TALL-104 cells and Blincyto. A Raji clone expressing HaloTag-HiBiT was 
treated with TALL-104 cells (T lymphoblast cell line) in the presence of varying 
concentrations of Blincyto (anti-CD19 BiTE). Left: 20:1 E:T ratio; 10,000 target cells/well; 
endpoint format at 6 hours. Right: 5:1 E:T ratio; 10,000 target cells per well; kinetic 
format. 
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ADCC using PBMCs and Cetuximab/Trastuzumab. A549 and SKBR3 cells 
expressing HaloTag-HiBiT were treated with PBMCs (20:1 E:T ratio; 2,500 target cells 
per well) in the presence of varying concentrations of antibody for 5 hours.
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Sensitive assay for Target Cell Killing (TCK): Detect low levels of TCK in mixed cultures; 
compatible with a wide range of target cells per well, including low numbers.

Endpoint assay: Add detection reagent at single time point. 

Kinetic assay: Add reagents to cell culture medium at the start of the assay, continuously read 
luminescence for 24 hours or more.

Low rates of spontaneous release: Run assays for ≥24 hours for most cell lines

Compatible with thaw-and-use format: Thaw target cells and use the same day.

Transient or stable expression via lentivirus: lenti transfer vector available.
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Ramos (CD19+, CD22+, CD20+)
K562 (null background)
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K562/MSLN
U937 (CLL-1+, CD33+)
A549 (EGFR+, EphA2+)

Additional cell lines under 
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Reagents/protocols available 
for DIY cell line construction
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Reagent background

● 使用双特异性抗体 Blincyto 对 T 细胞毒性重定向
左图：使用 CD8+ T 细胞和双特异性抗
体 Blincyto 进行 TDCC 检测。在不同
浓度的Blincyto（抗CD19 BiTE）存在下，
将表达 LDH-HiBiT（CRISPR 敲入）的
Ramos 和 K562 克隆用活化的 CD8+ T
细胞（效靶比 10：1；每孔2500个靶细胞）
处理过夜。K562/CD19+ 细胞是通过随
机整合编码CD19的质粒DNA产生的。
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2. HiBiT Target Cell Killing Assay

5. Redirected T Cell Cytotoxicity Using Blincyto

8. HiBiT TCK Cell Lines

3. Broad Linearity & High Sensitivity 9. Conclusions

Efforts to develop cellular immunotherapies would benefit from assays that selectively 
monitor target cell death that are sensitive and easy-to-use. To address this, we have 
developed an approach to selectively quantify target cell death using a gain-of-signal assay 
format and bioluminescence read-out. The method relies on the release of a HiBiT-tagged 
protein from target cells following cell killing. HiBiT, an 11 a.a. peptide tag, binds to cell-
impermeable Large BiT (LgBiT), a 17.6 kDa protein, to reconstitute NanoBiT Luciferase. 
Target cells are engineered to express a HiBiT-tagged protein using either ectopic expression 
or CRISPR/Cas9 to tag endogenous LDH, and cell lysis is quantified by adding a detection 
reagent containing LgBiT and furimazine substrate (no medium removal). The signal is 
proportional to the amount of target cell death, and measurements can be made using 
endpoint or kinetic formats. Cell lines have low rates of spontaneous release and fusion 
proteins that are stable in the extracellular medium, enabling assays up to 24 hours or more. 
The bright signal from NanoBiT Luciferase allows the use of low numbers of target cells per 
well (e.g. 2,500), and the assay can detect very low levels of target cell death (e.g. <5%). We 
demonstrate this approach using T cell redirection mediated by a bispecific antibody or 
chimeric antigen receptor (CAR), together with antibody-dependent cell-mediated cytotoxicity 
(ADCC) mediated by peripheral blood mononuclear cells (PBMCs). The assay provides a 
sensitive, simple read-out to support discovery research and/or QC lot release applications. 

Corresponding author: brock.binkowski@promega.comSeptember 2019 

NanoBiT
Luciferase

Cell-impermeable
LgBiT

HiBiT Fusion
Protein

• Target cells genetically engineered to stably express a HiBiT-tagged protein: CRISPR knock-in at 
LDH locus or ectopic expression of HaloTag-HiBiT

• Endpoint format: Measure RLUs at a single time point by adding LgBiT plus furimazine substrate; 
add digitonin at time zero or final time point to determine Maximum Release (MR)

• Kinetic format: Measure RLUs continuously by adding LgBiT plus Endurazine

• Low rates of Spontaneous Release (SR) enable assays for ≥24 hours for most cell lines

• LDH-HiBiT & HaloTag-HiBiT fusion proteins are stable in extracellular medium

Sonication experiment to demonstrate linearity & sensitivity of the endpoint format. 
K562/HiBiT cells were lysed via sonication or left untreated. Cell lysate was mixed with 
untreated cells in different proportions and plated at 1,000 cell equivalents per well. 
Luminescence was linear from 0-100% lysis. S/B, 5% lysis = 5 (no background subtraction); 
S/B, 100% lysis = 75. 
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ADCC using PBMCs and Rituximab. Ramos & Raji clones expressing LDH-HiBiT 
(CRISPR knock-in) were treated with PBMCs (20:1 E:T ratio; 2,500 target cells per well) 
in the presence of varying [Rituximab] for 5 hours. Endpoint assay format to monitor target cell killing induced by anti-CD19 CAR-T cells 

(ProMab PM-CAR1003). K562/HaloTag-HiBiT/CD19 or K562/HaloTag-HiBiT parental cells were 
co-cultured with anti-CD19 CAR-T cells (15:1 E:T ratio) for 24 hours at 37C. Percent lysis 
values calculated using Maximum Release measurements with digitonin added at time zero or 
24 hours. Both MR and SR controls contained target cells alone. 

RTCC using CD8+ T cells and Blincyto. Ramos & K562 clones expressing LDH-HiBiT 
(CRISPR knock-in) were treated overnight with activated CD8+ T cells (10:1 E:T ratio; 
2,500 target cells per well) in the presence of varying concentrations of Blincyto (anti-
CD19 BiTE). K562/CD19+ cells were created via random integration of plasmid DNA 
encoding CD19.
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RTCC using TALL-104 cells and Blincyto. A Raji clone expressing HaloTag-HiBiT was 
treated with TALL-104 cells (T lymphoblast cell line) in the presence of varying 
concentrations of Blincyto (anti-CD19 BiTE). Left: 20:1 E:T ratio; 10,000 target cells/well; 
endpoint format at 6 hours. Right: 5:1 E:T ratio; 10,000 target cells per well; kinetic 
format. 
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ADCC using PBMCs and Cetuximab/Trastuzumab. A549 and SKBR3 cells 
expressing HaloTag-HiBiT were treated with PBMCs (20:1 E:T ratio; 2,500 target cells 
per well) in the presence of varying concentrations of antibody for 5 hours.
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Sensitive assay for Target Cell Killing (TCK): Detect low levels of TCK in mixed cultures; 
compatible with a wide range of target cells per well, including low numbers.

Endpoint assay: Add detection reagent at single time point. 

Kinetic assay: Add reagents to cell culture medium at the start of the assay, continuously read 
luminescence for 24 hours or more.

Low rates of spontaneous release: Run assays for ≥24 hours for most cell lines

Compatible with thaw-and-use format: Thaw target cells and use the same day.

Transient or stable expression via lentivirus: lenti transfer vector available.

-13 -12 -11 -10 -9 -8
0

2×106

4×106

6×106

K562/LDH-HiBiT

log[Blincyto], g/mL

Lu
m

in
es

ce
nc

e
(R

LU
)

CD19-
CD19+

18% lysis

S:B = 7

Target

HiBiT

HiBiT TCK Cell Line

Null cell line

• HiBiT-tagged protein: 
CRISPR/Cas9 knock-in at 
LDH locus or random 
integration of plasmid DNA 
encoding HaloTag-HiBiT

• Endogenous or ectopic 
expression of target

• Null cell lines
• CRISPR/Cas9 

homozygous knock-out
• Parental cell line for 

ectopic expression of 
target

X

Homozygous KOHiBiT

Available cell lines:
Raji (CD19+, CD22+, CD20+)
Ramos (CD19+, CD22+, CD20+)
K562 (null background)
K562/CD19
K562/BCMA
K562/MSLN
U937 (CLL-1+, CD33+)
A549 (EGFR+, EphA2+)

Additional cell lines under 
construction (please enquire)

Reagents/protocols available 
for DIY cell line construction
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2. HiBiT Target Cell Killing Assay

5. Redirected T Cell Cytotoxicity Using Blincyto

8. HiBiT TCK Cell Lines

3. Broad Linearity & High Sensitivity 9. Conclusions

Efforts to develop cellular immunotherapies would benefit from assays that selectively 
monitor target cell death that are sensitive and easy-to-use. To address this, we have 
developed an approach to selectively quantify target cell death using a gain-of-signal assay 
format and bioluminescence read-out. The method relies on the release of a HiBiT-tagged 
protein from target cells following cell killing. HiBiT, an 11 a.a. peptide tag, binds to cell-
impermeable Large BiT (LgBiT), a 17.6 kDa protein, to reconstitute NanoBiT Luciferase. 
Target cells are engineered to express a HiBiT-tagged protein using either ectopic expression 
or CRISPR/Cas9 to tag endogenous LDH, and cell lysis is quantified by adding a detection 
reagent containing LgBiT and furimazine substrate (no medium removal). The signal is 
proportional to the amount of target cell death, and measurements can be made using 
endpoint or kinetic formats. Cell lines have low rates of spontaneous release and fusion 
proteins that are stable in the extracellular medium, enabling assays up to 24 hours or more. 
The bright signal from NanoBiT Luciferase allows the use of low numbers of target cells per 
well (e.g. 2,500), and the assay can detect very low levels of target cell death (e.g. <5%). We 
demonstrate this approach using T cell redirection mediated by a bispecific antibody or 
chimeric antigen receptor (CAR), together with antibody-dependent cell-mediated cytotoxicity 
(ADCC) mediated by peripheral blood mononuclear cells (PBMCs). The assay provides a 
sensitive, simple read-out to support discovery research and/or QC lot release applications. 
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• Target cells genetically engineered to stably express a HiBiT-tagged protein: CRISPR knock-in at 
LDH locus or ectopic expression of HaloTag-HiBiT

• Endpoint format: Measure RLUs at a single time point by adding LgBiT plus furimazine substrate; 
add digitonin at time zero or final time point to determine Maximum Release (MR)

• Kinetic format: Measure RLUs continuously by adding LgBiT plus Endurazine

• Low rates of Spontaneous Release (SR) enable assays for ≥24 hours for most cell lines

• LDH-HiBiT & HaloTag-HiBiT fusion proteins are stable in extracellular medium

Sonication experiment to demonstrate linearity & sensitivity of the endpoint format. 
K562/HiBiT cells were lysed via sonication or left untreated. Cell lysate was mixed with 
untreated cells in different proportions and plated at 1,000 cell equivalents per well. 
Luminescence was linear from 0-100% lysis. S/B, 5% lysis = 5 (no background subtraction); 
S/B, 100% lysis = 75. 
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ADCC using PBMCs and Rituximab. Ramos & Raji clones expressing LDH-HiBiT 
(CRISPR knock-in) were treated with PBMCs (20:1 E:T ratio; 2,500 target cells per well) 
in the presence of varying [Rituximab] for 5 hours. Endpoint assay format to monitor target cell killing induced by anti-CD19 CAR-T cells 

(ProMab PM-CAR1003). K562/HaloTag-HiBiT/CD19 or K562/HaloTag-HiBiT parental cells were 
co-cultured with anti-CD19 CAR-T cells (15:1 E:T ratio) for 24 hours at 37C. Percent lysis 
values calculated using Maximum Release measurements with digitonin added at time zero or 
24 hours. Both MR and SR controls contained target cells alone. 

RTCC using CD8+ T cells and Blincyto. Ramos & K562 clones expressing LDH-HiBiT 
(CRISPR knock-in) were treated overnight with activated CD8+ T cells (10:1 E:T ratio; 
2,500 target cells per well) in the presence of varying concentrations of Blincyto (anti-
CD19 BiTE). K562/CD19+ cells were created via random integration of plasmid DNA 
encoding CD19.
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RTCC using TALL-104 cells and Blincyto. A Raji clone expressing HaloTag-HiBiT was 
treated with TALL-104 cells (T lymphoblast cell line) in the presence of varying 
concentrations of Blincyto (anti-CD19 BiTE). Left: 20:1 E:T ratio; 10,000 target cells/well; 
endpoint format at 6 hours. Right: 5:1 E:T ratio; 10,000 target cells per well; kinetic 
format. 
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ADCC using PBMCs and Cetuximab/Trastuzumab. A549 and SKBR3 cells 
expressing HaloTag-HiBiT were treated with PBMCs (20:1 E:T ratio; 2,500 target cells 
per well) in the presence of varying concentrations of antibody for 5 hours.
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Sensitive assay for Target Cell Killing (TCK): Detect low levels of TCK in mixed cultures; 
compatible with a wide range of target cells per well, including low numbers.

Endpoint assay: Add detection reagent at single time point. 

Kinetic assay: Add reagents to cell culture medium at the start of the assay, continuously read 
luminescence for 24 hours or more.

Low rates of spontaneous release: Run assays for ≥24 hours for most cell lines

Compatible with thaw-and-use format: Thaw target cells and use the same day.

Transient or stable expression via lentivirus: lenti transfer vector available.
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Raji (CD19+, CD22+, CD20+)
Ramos (CD19+, CD22+, CD20+)
K562 (null background)
K562/CD19
K562/BCMA
K562/MSLN
U937 (CLL-1+, CD33+)
A549 (EGFR+, EphA2+)

Additional cell lines under 
construction (please enquire)

Reagents/protocols available 
for DIY cell line construction
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左图：超声处理实验展示终点检测模式
的线性范围和灵敏度。K562/HiBiT 细
胞经超声裂解或不予处理。细胞裂解液
以不同比例与未处理细胞混合，以每孔
1000 个细胞铺板。发光信号在裂解程度
为 0-100% 的范围内均呈线性。S/B, 5%
裂解 = 5( 未减去本底 )；S/B, 100% 裂
解 = 75。
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5. Redirected T Cell Cytotoxicity Using Blincyto
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3. Broad Linearity & High Sensitivity 9. Conclusions

Efforts to develop cellular immunotherapies would benefit from assays that selectively 
monitor target cell death that are sensitive and easy-to-use. To address this, we have 
developed an approach to selectively quantify target cell death using a gain-of-signal assay 
format and bioluminescence read-out. The method relies on the release of a HiBiT-tagged 
protein from target cells following cell killing. HiBiT, an 11 a.a. peptide tag, binds to cell-
impermeable Large BiT (LgBiT), a 17.6 kDa protein, to reconstitute NanoBiT Luciferase. 
Target cells are engineered to express a HiBiT-tagged protein using either ectopic expression 
or CRISPR/Cas9 to tag endogenous LDH, and cell lysis is quantified by adding a detection 
reagent containing LgBiT and furimazine substrate (no medium removal). The signal is 
proportional to the amount of target cell death, and measurements can be made using 
endpoint or kinetic formats. Cell lines have low rates of spontaneous release and fusion 
proteins that are stable in the extracellular medium, enabling assays up to 24 hours or more. 
The bright signal from NanoBiT Luciferase allows the use of low numbers of target cells per 
well (e.g. 2,500), and the assay can detect very low levels of target cell death (e.g. <5%). We 
demonstrate this approach using T cell redirection mediated by a bispecific antibody or 
chimeric antigen receptor (CAR), together with antibody-dependent cell-mediated cytotoxicity 
(ADCC) mediated by peripheral blood mononuclear cells (PBMCs). The assay provides a 
sensitive, simple read-out to support discovery research and/or QC lot release applications. 
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HiBiT Fusion
Protein

• Target cells genetically engineered to stably express a HiBiT-tagged protein: CRISPR knock-in at 
LDH locus or ectopic expression of HaloTag-HiBiT

• Endpoint format: Measure RLUs at a single time point by adding LgBiT plus furimazine substrate; 
add digitonin at time zero or final time point to determine Maximum Release (MR)

• Kinetic format: Measure RLUs continuously by adding LgBiT plus Endurazine

• Low rates of Spontaneous Release (SR) enable assays for ≥24 hours for most cell lines

• LDH-HiBiT & HaloTag-HiBiT fusion proteins are stable in extracellular medium

Sonication experiment to demonstrate linearity & sensitivity of the endpoint format. 
K562/HiBiT cells were lysed via sonication or left untreated. Cell lysate was mixed with 
untreated cells in different proportions and plated at 1,000 cell equivalents per well. 
Luminescence was linear from 0-100% lysis. S/B, 5% lysis = 5 (no background subtraction); 
S/B, 100% lysis = 75. 

-13 -12 -11 -10 -9 -8
0

5×105

1×106

1.5×106

2×106

2.5×106

Ramos/LDH-HiBiT

log [Blincyto], g/mL

Lu
m

in
es

ce
nc

e
(R

LU
)

CD8+ T cells
No effectors

S:B = 20
EC50 = 76 pg/ml

41% lysis

ADCC using PBMCs and Rituximab. Ramos & Raji clones expressing LDH-HiBiT 
(CRISPR knock-in) were treated with PBMCs (20:1 E:T ratio; 2,500 target cells per well) 
in the presence of varying [Rituximab] for 5 hours. Endpoint assay format to monitor target cell killing induced by anti-CD19 CAR-T cells 

(ProMab PM-CAR1003). K562/HaloTag-HiBiT/CD19 or K562/HaloTag-HiBiT parental cells were 
co-cultured with anti-CD19 CAR-T cells (15:1 E:T ratio) for 24 hours at 37C. Percent lysis 
values calculated using Maximum Release measurements with digitonin added at time zero or 
24 hours. Both MR and SR controls contained target cells alone. 

RTCC using CD8+ T cells and Blincyto. Ramos & K562 clones expressing LDH-HiBiT 
(CRISPR knock-in) were treated overnight with activated CD8+ T cells (10:1 E:T ratio; 
2,500 target cells per well) in the presence of varying concentrations of Blincyto (anti-
CD19 BiTE). K562/CD19+ cells were created via random integration of plasmid DNA 
encoding CD19.
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RTCC using TALL-104 cells and Blincyto. A Raji clone expressing HaloTag-HiBiT was 
treated with TALL-104 cells (T lymphoblast cell line) in the presence of varying 
concentrations of Blincyto (anti-CD19 BiTE). Left: 20:1 E:T ratio; 10,000 target cells/well; 
endpoint format at 6 hours. Right: 5:1 E:T ratio; 10,000 target cells per well; kinetic 
format. 
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ADCC using PBMCs and Cetuximab/Trastuzumab. A549 and SKBR3 cells 
expressing HaloTag-HiBiT were treated with PBMCs (20:1 E:T ratio; 2,500 target cells 
per well) in the presence of varying concentrations of antibody for 5 hours.
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Sensitive assay for Target Cell Killing (TCK): Detect low levels of TCK in mixed cultures; 
compatible with a wide range of target cells per well, including low numbers.

Endpoint assay: Add detection reagent at single time point. 

Kinetic assay: Add reagents to cell culture medium at the start of the assay, continuously read 
luminescence for 24 hours or more.

Low rates of spontaneous release: Run assays for ≥24 hours for most cell lines

Compatible with thaw-and-use format: Thaw target cells and use the same day.

Transient or stable expression via lentivirus: lenti transfer vector available.
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Available cell lines:
Raji (CD19+, CD22+, CD20+)
Ramos (CD19+, CD22+, CD20+)
K562 (null background)
K562/CD19
K562/BCMA
K562/MSLN
U937 (CLL-1+, CD33+)
A549 (EGFR+, EphA2+)

Additional cell lines under 
construction (please enquire)

Reagents/protocols available 
for DIY cell line construction
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● 使用双特异性抗体 Blincyto 对 T 细胞毒性重定向

● CAR-T 细胞毒性检测

左图：用终点检测模式监测由抗 CD19 
CAR-T 细胞（ProMab PM-CAR1003）
诱导的靶细胞杀伤。将 K562 / HaloTag-
HiBiT / CD19 或 K562 / HaloTag-HiBiT
亲本细胞与抗 -CD19 CAR-T 细胞 ( 效靶
比 15:1) 在 37℃共培养 24 小时。在零时
或 24 小时加入 digitonin，使用最大释放
测量值计算裂解值百分比。MR 和 SR 对
照都只包含靶细胞。

左图：使用 TALL-104 细胞和双特异性
抗体 Blincyto 进行 TDCC 检测。在不同
浓度的 Blincyto（抗 CD19 BiTE）存在
下，将表达 HaloTag-HiBiT 的 Raji 克隆用
TALL-104 细胞（T 淋巴母细胞系）处理。
(A)  效靶比 20：1；每孔 10000 个靶       

细胞；在 6h 时进行终点检测。
(B) 效靶比 5：1；每孔 10000 个靶细        

胞；动态检测模式。
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3. Broad Linearity & High Sensitivity 9. Conclusions

Efforts to develop cellular immunotherapies would benefit from assays that selectively 
monitor target cell death that are sensitive and easy-to-use. To address this, we have 
developed an approach to selectively quantify target cell death using a gain-of-signal assay 
format and bioluminescence read-out. The method relies on the release of a HiBiT-tagged 
protein from target cells following cell killing. HiBiT, an 11 a.a. peptide tag, binds to cell-
impermeable Large BiT (LgBiT), a 17.6 kDa protein, to reconstitute NanoBiT Luciferase. 
Target cells are engineered to express a HiBiT-tagged protein using either ectopic expression 
or CRISPR/Cas9 to tag endogenous LDH, and cell lysis is quantified by adding a detection 
reagent containing LgBiT and furimazine substrate (no medium removal). The signal is 
proportional to the amount of target cell death, and measurements can be made using 
endpoint or kinetic formats. Cell lines have low rates of spontaneous release and fusion 
proteins that are stable in the extracellular medium, enabling assays up to 24 hours or more. 
The bright signal from NanoBiT Luciferase allows the use of low numbers of target cells per 
well (e.g. 2,500), and the assay can detect very low levels of target cell death (e.g. <5%). We 
demonstrate this approach using T cell redirection mediated by a bispecific antibody or 
chimeric antigen receptor (CAR), together with antibody-dependent cell-mediated cytotoxicity 
(ADCC) mediated by peripheral blood mononuclear cells (PBMCs). The assay provides a 
sensitive, simple read-out to support discovery research and/or QC lot release applications. 
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Sonication experiment to demonstrate linearity & sensitivity of the endpoint format. 
K562/HiBiT cells were lysed via sonication or left untreated. Cell lysate was mixed with 
untreated cells in different proportions and plated at 1,000 cell equivalents per well. 
Luminescence was linear from 0-100% lysis. S/B, 5% lysis = 5 (no background subtraction); 
S/B, 100% lysis = 75. 
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ADCC using PBMCs and Rituximab. Ramos & Raji clones expressing LDH-HiBiT 
(CRISPR knock-in) were treated with PBMCs (20:1 E:T ratio; 2,500 target cells per well) 
in the presence of varying [Rituximab] for 5 hours. Endpoint assay format to monitor target cell killing induced by anti-CD19 CAR-T cells 

(ProMab PM-CAR1003). K562/HaloTag-HiBiT/CD19 or K562/HaloTag-HiBiT parental cells were 
co-cultured with anti-CD19 CAR-T cells (15:1 E:T ratio) for 24 hours at 37C. Percent lysis 
values calculated using Maximum Release measurements with digitonin added at time zero or 
24 hours. Both MR and SR controls contained target cells alone. 

RTCC using CD8+ T cells and Blincyto. Ramos & K562 clones expressing LDH-HiBiT 
(CRISPR knock-in) were treated overnight with activated CD8+ T cells (10:1 E:T ratio; 
2,500 target cells per well) in the presence of varying concentrations of Blincyto (anti-
CD19 BiTE). K562/CD19+ cells were created via random integration of plasmid DNA 
encoding CD19.
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RTCC using TALL-104 cells and Blincyto. A Raji clone expressing HaloTag-HiBiT was 
treated with TALL-104 cells (T lymphoblast cell line) in the presence of varying 
concentrations of Blincyto (anti-CD19 BiTE). Left: 20:1 E:T ratio; 10,000 target cells/well; 
endpoint format at 6 hours. Right: 5:1 E:T ratio; 10,000 target cells per well; kinetic 
format. 
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ADCC using PBMCs and Cetuximab/Trastuzumab. A549 and SKBR3 cells 
expressing HaloTag-HiBiT were treated with PBMCs (20:1 E:T ratio; 2,500 target cells 
per well) in the presence of varying concentrations of antibody for 5 hours.
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Sensitive assay for Target Cell Killing (TCK): Detect low levels of TCK in mixed cultures; 
compatible with a wide range of target cells per well, including low numbers.

Endpoint assay: Add detection reagent at single time point. 

Kinetic assay: Add reagents to cell culture medium at the start of the assay, continuously read 
luminescence for 24 hours or more.

Low rates of spontaneous release: Run assays for ≥24 hours for most cell lines

Compatible with thaw-and-use format: Thaw target cells and use the same day.

Transient or stable expression via lentivirus: lenti transfer vector available.
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format and bioluminescence read-out. The method relies on the release of a HiBiT-tagged 
protein from target cells following cell killing. HiBiT, an 11 a.a. peptide tag, binds to cell-
impermeable Large BiT (LgBiT), a 17.6 kDa protein, to reconstitute NanoBiT Luciferase. 
Target cells are engineered to express a HiBiT-tagged protein using either ectopic expression 
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The bright signal from NanoBiT Luciferase allows the use of low numbers of target cells per 
well (e.g. 2,500), and the assay can detect very low levels of target cell death (e.g. <5%). We 
demonstrate this approach using T cell redirection mediated by a bispecific antibody or 
chimeric antigen receptor (CAR), together with antibody-dependent cell-mediated cytotoxicity 
(ADCC) mediated by peripheral blood mononuclear cells (PBMCs). The assay provides a 
sensitive, simple read-out to support discovery research and/or QC lot release applications. 
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K562/HiBiT cells were lysed via sonication or left untreated. Cell lysate was mixed with 
untreated cells in different proportions and plated at 1,000 cell equivalents per well. 
Luminescence was linear from 0-100% lysis. S/B, 5% lysis = 5 (no background subtraction); 
S/B, 100% lysis = 75. 
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(CRISPR knock-in) were treated with PBMCs (20:1 E:T ratio; 2,500 target cells per well) 
in the presence of varying [Rituximab] for 5 hours. Endpoint assay format to monitor target cell killing induced by anti-CD19 CAR-T cells 

(ProMab PM-CAR1003). K562/HaloTag-HiBiT/CD19 or K562/HaloTag-HiBiT parental cells were 
co-cultured with anti-CD19 CAR-T cells (15:1 E:T ratio) for 24 hours at 37C. Percent lysis 
values calculated using Maximum Release measurements with digitonin added at time zero or 
24 hours. Both MR and SR controls contained target cells alone. 

RTCC using CD8+ T cells and Blincyto. Ramos & K562 clones expressing LDH-HiBiT 
(CRISPR knock-in) were treated overnight with activated CD8+ T cells (10:1 E:T ratio; 
2,500 target cells per well) in the presence of varying concentrations of Blincyto (anti-
CD19 BiTE). K562/CD19+ cells were created via random integration of plasmid DNA 
encoding CD19.
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RTCC using TALL-104 cells and Blincyto. A Raji clone expressing HaloTag-HiBiT was 
treated with TALL-104 cells (T lymphoblast cell line) in the presence of varying 
concentrations of Blincyto (anti-CD19 BiTE). Left: 20:1 E:T ratio; 10,000 target cells/well; 
endpoint format at 6 hours. Right: 5:1 E:T ratio; 10,000 target cells per well; kinetic 
format. 
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ADCC using PBMCs and Cetuximab/Trastuzumab. A549 and SKBR3 cells 
expressing HaloTag-HiBiT were treated with PBMCs (20:1 E:T ratio; 2,500 target cells 
per well) in the presence of varying concentrations of antibody for 5 hours.
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Sensitive assay for Target Cell Killing (TCK): Detect low levels of TCK in mixed cultures; 
compatible with a wide range of target cells per well, including low numbers.

Endpoint assay: Add detection reagent at single time point. 

Kinetic assay: Add reagents to cell culture medium at the start of the assay, continuously read 
luminescence for 24 hours or more.

Low rates of spontaneous release: Run assays for ≥24 hours for most cell lines

Compatible with thaw-and-use format: Thaw target cells and use the same day.

Transient or stable expression via lentivirus: lenti transfer vector available.
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monitor target cell death that are sensitive and easy-to-use. To address this, we have 
developed an approach to selectively quantify target cell death using a gain-of-signal assay 
format and bioluminescence read-out. The method relies on the release of a HiBiT-tagged 
protein from target cells following cell killing. HiBiT, an 11 a.a. peptide tag, binds to cell-
impermeable Large BiT (LgBiT), a 17.6 kDa protein, to reconstitute NanoBiT Luciferase. 
Target cells are engineered to express a HiBiT-tagged protein using either ectopic expression 
or CRISPR/Cas9 to tag endogenous LDH, and cell lysis is quantified by adding a detection 
reagent containing LgBiT and furimazine substrate (no medium removal). The signal is 
proportional to the amount of target cell death, and measurements can be made using 
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The bright signal from NanoBiT Luciferase allows the use of low numbers of target cells per 
well (e.g. 2,500), and the assay can detect very low levels of target cell death (e.g. <5%). We 
demonstrate this approach using T cell redirection mediated by a bispecific antibody or 
chimeric antigen receptor (CAR), together with antibody-dependent cell-mediated cytotoxicity 
(ADCC) mediated by peripheral blood mononuclear cells (PBMCs). The assay provides a 
sensitive, simple read-out to support discovery research and/or QC lot release applications. 
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• Low rates of Spontaneous Release (SR) enable assays for ≥24 hours for most cell lines
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Sonication experiment to demonstrate linearity & sensitivity of the endpoint format. 
K562/HiBiT cells were lysed via sonication or left untreated. Cell lysate was mixed with 
untreated cells in different proportions and plated at 1,000 cell equivalents per well. 
Luminescence was linear from 0-100% lysis. S/B, 5% lysis = 5 (no background subtraction); 
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ADCC using PBMCs and Rituximab. Ramos & Raji clones expressing LDH-HiBiT 
(CRISPR knock-in) were treated with PBMCs (20:1 E:T ratio; 2,500 target cells per well) 
in the presence of varying [Rituximab] for 5 hours. Endpoint assay format to monitor target cell killing induced by anti-CD19 CAR-T cells 

(ProMab PM-CAR1003). K562/HaloTag-HiBiT/CD19 or K562/HaloTag-HiBiT parental cells were 
co-cultured with anti-CD19 CAR-T cells (15:1 E:T ratio) for 24 hours at 37C. Percent lysis 
values calculated using Maximum Release measurements with digitonin added at time zero or 
24 hours. Both MR and SR controls contained target cells alone. 

RTCC using CD8+ T cells and Blincyto. Ramos & K562 clones expressing LDH-HiBiT 
(CRISPR knock-in) were treated overnight with activated CD8+ T cells (10:1 E:T ratio; 
2,500 target cells per well) in the presence of varying concentrations of Blincyto (anti-
CD19 BiTE). K562/CD19+ cells were created via random integration of plasmid DNA 
encoding CD19.
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RTCC using TALL-104 cells and Blincyto. A Raji clone expressing HaloTag-HiBiT was 
treated with TALL-104 cells (T lymphoblast cell line) in the presence of varying 
concentrations of Blincyto (anti-CD19 BiTE). Left: 20:1 E:T ratio; 10,000 target cells/well; 
endpoint format at 6 hours. Right: 5:1 E:T ratio; 10,000 target cells per well; kinetic 
format. 
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ADCC using PBMCs and Cetuximab/Trastuzumab. A549 and SKBR3 cells 
expressing HaloTag-HiBiT were treated with PBMCs (20:1 E:T ratio; 2,500 target cells 
per well) in the presence of varying concentrations of antibody for 5 hours.
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Sensitive assay for Target Cell Killing (TCK): Detect low levels of TCK in mixed cultures; 
compatible with a wide range of target cells per well, including low numbers.

Endpoint assay: Add detection reagent at single time point. 

Kinetic assay: Add reagents to cell culture medium at the start of the assay, continuously read 
luminescence for 24 hours or more.

Low rates of spontaneous release: Run assays for ≥24 hours for most cell lines

Compatible with thaw-and-use format: Thaw target cells and use the same day.

Transient or stable expression via lentivirus: lenti transfer vector available.
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monitor target cell death that are sensitive and easy-to-use. To address this, we have 
developed an approach to selectively quantify target cell death using a gain-of-signal assay 
format and bioluminescence read-out. The method relies on the release of a HiBiT-tagged 
protein from target cells following cell killing. HiBiT, an 11 a.a. peptide tag, binds to cell-
impermeable Large BiT (LgBiT), a 17.6 kDa protein, to reconstitute NanoBiT Luciferase. 
Target cells are engineered to express a HiBiT-tagged protein using either ectopic expression 
or CRISPR/Cas9 to tag endogenous LDH, and cell lysis is quantified by adding a detection 
reagent containing LgBiT and furimazine substrate (no medium removal). The signal is 
proportional to the amount of target cell death, and measurements can be made using 
endpoint or kinetic formats. Cell lines have low rates of spontaneous release and fusion 
proteins that are stable in the extracellular medium, enabling assays up to 24 hours or more. 
The bright signal from NanoBiT Luciferase allows the use of low numbers of target cells per 
well (e.g. 2,500), and the assay can detect very low levels of target cell death (e.g. <5%). We 
demonstrate this approach using T cell redirection mediated by a bispecific antibody or 
chimeric antigen receptor (CAR), together with antibody-dependent cell-mediated cytotoxicity 
(ADCC) mediated by peripheral blood mononuclear cells (PBMCs). The assay provides a 
sensitive, simple read-out to support discovery research and/or QC lot release applications. 
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NanoBiT
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Cell-impermeable
LgBiT

HiBiT Fusion
Protein

• Target cells genetically engineered to stably express a HiBiT-tagged protein: CRISPR knock-in at 
LDH locus or ectopic expression of HaloTag-HiBiT

• Endpoint format: Measure RLUs at a single time point by adding LgBiT plus furimazine substrate; 
add digitonin at time zero or final time point to determine Maximum Release (MR)

• Kinetic format: Measure RLUs continuously by adding LgBiT plus Endurazine

• Low rates of Spontaneous Release (SR) enable assays for ≥24 hours for most cell lines

• LDH-HiBiT & HaloTag-HiBiT fusion proteins are stable in extracellular medium

Sonication experiment to demonstrate linearity & sensitivity of the endpoint format. 
K562/HiBiT cells were lysed via sonication or left untreated. Cell lysate was mixed with 
untreated cells in different proportions and plated at 1,000 cell equivalents per well. 
Luminescence was linear from 0-100% lysis. S/B, 5% lysis = 5 (no background subtraction); 
S/B, 100% lysis = 75. 
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ADCC using PBMCs and Rituximab. Ramos & Raji clones expressing LDH-HiBiT 
(CRISPR knock-in) were treated with PBMCs (20:1 E:T ratio; 2,500 target cells per well) 
in the presence of varying [Rituximab] for 5 hours. Endpoint assay format to monitor target cell killing induced by anti-CD19 CAR-T cells 

(ProMab PM-CAR1003). K562/HaloTag-HiBiT/CD19 or K562/HaloTag-HiBiT parental cells were 
co-cultured with anti-CD19 CAR-T cells (15:1 E:T ratio) for 24 hours at 37C. Percent lysis 
values calculated using Maximum Release measurements with digitonin added at time zero or 
24 hours. Both MR and SR controls contained target cells alone. 

RTCC using CD8+ T cells and Blincyto. Ramos & K562 clones expressing LDH-HiBiT 
(CRISPR knock-in) were treated overnight with activated CD8+ T cells (10:1 E:T ratio; 
2,500 target cells per well) in the presence of varying concentrations of Blincyto (anti-
CD19 BiTE). K562/CD19+ cells were created via random integration of plasmid DNA 
encoding CD19.
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RTCC using TALL-104 cells and Blincyto. A Raji clone expressing HaloTag-HiBiT was 
treated with TALL-104 cells (T lymphoblast cell line) in the presence of varying 
concentrations of Blincyto (anti-CD19 BiTE). Left: 20:1 E:T ratio; 10,000 target cells/well; 
endpoint format at 6 hours. Right: 5:1 E:T ratio; 10,000 target cells per well; kinetic 
format. 
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ADCC using PBMCs and Cetuximab/Trastuzumab. A549 and SKBR3 cells 
expressing HaloTag-HiBiT were treated with PBMCs (20:1 E:T ratio; 2,500 target cells 
per well) in the presence of varying concentrations of antibody for 5 hours.
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Sensitive assay for Target Cell Killing (TCK): Detect low levels of TCK in mixed cultures; 
compatible with a wide range of target cells per well, including low numbers.

Endpoint assay: Add detection reagent at single time point. 

Kinetic assay: Add reagents to cell culture medium at the start of the assay, continuously read 
luminescence for 24 hours or more.

Low rates of spontaneous release: Run assays for ≥24 hours for most cell lines

Compatible with thaw-and-use format: Thaw target cells and use the same day.

Transient or stable expression via lentivirus: lenti transfer vector available.

-13 -12 -11 -10 -9 -8
0

2×106

4×106

6×106

K562/LDH-HiBiT

log[Blincyto], g/mL

Lu
m

in
es

ce
nc

e
(R

LU
)

CD19-
CD19+

18% lysis

S:B = 7

Target

HiBiT

HiBiT TCK Cell Line

Null cell line

• HiBiT-tagged protein: 
CRISPR/Cas9 knock-in at 
LDH locus or random 
integration of plasmid DNA 
encoding HaloTag-HiBiT

• Endogenous or ectopic 
expression of target

• Null cell lines
• CRISPR/Cas9 

homozygous knock-out
• Parental cell line for 

ectopic expression of 
target

X

Homozygous KOHiBiT

Available cell lines:
Raji (CD19+, CD22+, CD20+)
Ramos (CD19+, CD22+, CD20+)
K562 (null background)
K562/CD19
K562/BCMA
K562/MSLN
U937 (CLL-1+, CD33+)
A549 (EGFR+, EphA2+)

Additional cell lines under 
construction (please enquire)

Reagents/protocols available 
for DIY cell line construction
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产品列表：

产品名称 规格 目录号

H929 (HiBiT) TCK Bioassay, Propagation Model 2 vials M2412

H929 (HiBiT) Cell Bank 50 vials GA6080

Ramos (HiBiT) TCK Bioassay, Propagation Model 2 vials M2472

Ramos (HiBiT) Cell Bank 50 vials GA6070

Raji (LDH-HiBiT) CD19-KO TCK Bioassay, Propagation Model 1 each M2042

Raji (LDH-HiBiT) CD20-KO TCK Bioassay, Propagation Model 1 each M2062

Raji (LDH-HiBiT) CD19/20-KO TCK Bioassay, Propagation Model 1 each M2072

Raji (LDH-HiBiT) TCK Bioassay, Propagation Model 1 each M2432

Raji (HT-HiBiT) TCK Bioassay, Propagation Model 2 vials M2452

Raji (HT-HiBiT) Cell Bank 50 vials GA6050

Raji (LDH-HiBiT) Cell Bank 1 each GA6060

Raji (LDH-HiBiT) CD19-KO Cell Bank 1 each GA6100

Raji (LDH-HiBiT) CD20-KO Cell Bank 1 each GA6120

Raji (LDH-HiBiT) CD19/20-KO Cell Bank 1 each GA6130
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● HiBiT TCK Bioassay：

靶细胞          

血液瘤靶点

• B 细胞淋巴瘤 / 白血病细胞系（Raji 和 Ramos）表达 CD19、CD20 和 CD22，以及 CD19-KO、CD20-KO 和

CD19/20-KO。

• 髓系白血病细胞系（U937 和 K562）表达 CD33 和 CLL-1。

• 多发性骨髓瘤细胞系（H929）表达 BCMA 和 CD38。

实体瘤靶点

• 卵巢癌细胞系（OVCAR3 和 SKOV3）表达 HER2、MSLN、5T4、WT 和 MUC16。

• 乳腺腺癌细胞系（SK-BR-3）表达 HER2 和 EpCAM。

• 肺癌细胞系（A549）表达 EGFR。

• 黑色素瘤细胞系（A375）表达 HER2、CD70 和 B7-H3。

外源表达靶点

• K562 细胞表达 CD19、BCMA 和 CIITA。

• CHO-K1 细胞表达 Claudin 18.2、膜结合 TNFα 和 SARS-CoV-2 刺突蛋白。

效应细胞

• 原代人外周血单个核细胞（PBMC）、CD8 T 细胞和巨噬细胞。
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TCK Bioassay offers a rapid and simple workflow compared to alternative 
cell- mediated cytotoxicity assays

Explore our growing list of TCK Bioassays:
Blood Cancer Targets

• B cell Lymphoma/Leukemia lines (Raji & Ramos) expressing CD19, CD20 and CD22 as well as CD19-KO, 
CD20-KO, and CD19/20-KO.

• Myeloid Leukemia line (U937 & K562) expressing CD33 and CLL-1.

• Multiple Myeloma line (H929) expressing BCMA and CD38.

Solid Cancer Targets

• Ovarian Carcinoma lines (OVCAR3 & SKOV3) expressing HER2, MSLN, 5T4, WT and MUC16.

• Breast Adenocarcinoma line (SK-BR-3) expressing HER2 and EpCAM

• Lung Carcinoma line (A549) expressing EGFR

• Melanoma line (A375) expressing HER2, CD70, B7-H3

Exogenously Expressed Targets

• K562 cells expressing CD19, BCMA and CIITA

• CHO-K1 cells expressing Claudin 18.2, Membrane TNFα, SARS-CoV-2 Spike Protein

Effector Cells

• Primary Human PBMC, CD8 T cells and Macrophages!

Products may be covered by pending or issued patents or may have certain limitations. Please visit our website for more information.For Research Use Only. Not for Use in Diagnostic Procedures.

Join the
Academic Access Program

for exclusive perks!

Check our
Cell Health portfolio

to measure viability in response  
to small molecule inhibitors!

Contact our
Tailored R&D Solutions

to generate additional TCK lines!
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* 如对上述产品感兴趣，请咨询 Promega。


