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生物发光法原理，高灵敏度至 pg/ml
Lumit® 细胞因子免疫检测系统是基于 NanoBiT® 蛋白互补技

术。其中，抗体分别用 NanoLuc® 萤光素酶的大小亚基（称

为 LgBiT 和 SmBiT）进行标记。在分析物存在的情况下，

两种抗体非常接近，从而使 SmBiT 和 LgBiT 重组形成有活

性的 NanoLuc® 萤光素酶，在底物（Furimazine）存在时产

生与待测分析物水平成正比的发光信号。
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1. Introduction 

1.1 Lumit™ Technology

Detection and quantification of analytes is often performed using time-consuming multi-step methods 
such as Western blotting and ELISA. The Lumit™ technology is a simple and fast alternative to run  
homogeneous immunoassays in multi-well plate formats. Its high specificity and amenability to 
high-throughput screening (HTS) make it a powerful tool for scientists doing basic research to drug  
discovery.

The underlying principle of Lumit™ is the NanoLuc® Binary Technology (NanoBiT®). In Lumit™ immuno-
assays, two antibodies are chemically labeled with the small and large subunits of NanoLuc® luciferase, 
i. e. SmBiT and LgBiT, respectively. Direct or indirect binding to the analyte yields spatial proximity of 
the labeled antibodies and enables SmBiT and LgBiT to reconstitute the NanoBiT® luciferase. In pres-
ence of its substrate furimazine, a bright luminescence can be detected that is directly proportional to 
the amount of analyte present in the sample.

Assay Principle

Assay Workflow

Analyte

Epitope 1 Epitope 2

LgBiT SmBiT NanoBiT®

luciferase

Lumit antibodiesTM

Protein, peptide, chemical substance, etc.

Analyte

Lumit
TM

detection reagent
+ Detection

70 min

Lumit
TM

antibodies
+

Features & Benefits

•  Simple homogenous workflow
 ✓ No washing 
 ✓ No blocking

•  Detection of analytes in 
 ✓ Buffer
 ✓ Cell culture supernatants
 ✓ Cell lysate

•  Signal detection on a conventional 
plate-reading luminometer

Lumit® 抗体
分析物
蛋白、多肽、化学物质等

抗原表位 1 抗原表位 2

• 线性范围宽：大于 3 个数量级（ELISA 方法约 2 个数量级），减少了对样品稀释的需求；

• 高灵敏度： LOD<10pg/ml；

• 可定量：配有标准品，可制作标准曲线进行定量检测；

• 均质型检测：适用于培养的细胞，可直接将试剂加入到处理后的细胞中；

• 适合高通量：可在 384 孔板进行检测，具有优异的统计学性能 (CVs < 10%， Z‘ 值 > 0.68)；

• 操作流程简单：最低 70 分钟完成检测，无需洗涤；

• 对仪器无复杂要求：具有发光检测功能的读板仪即可。

最低 70 分钟
即可完成检测操作

免洗
只需加入和读取

高通量
支持 384 孔板



应用数据展示

实验产品：TNFα 细胞因子检测试剂盒 

宽广的动态范围减少了对样品稀释的需求

上图：使用 CSC (1XCSC = 80nM PMA + 1.34μM ionomycin) 处理人的 PBMC 细胞（105/ 孔）。在 96 孔板中直接将检测试剂
加入至处理后的细胞中。数据采用标准曲线拟合与四参数 logistic 拟合。检测灵敏度和宽广的线性范围可在非常广泛的生物学应
答范围内（B）产生与释放的细胞因子水平成正比（A）的信号。
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A

5. Dynamic Range Mitigates Need for Sample Dilution

We have utilized NanoLuc® Binary Technology (NanoBiT®) to develop a rapid, homogeneous
assay method (< 70 min completion time) to measure cytokines released from cells in culture
without the need for sample transfer and requiring only a standard, plate-reading luminometer for
signal acquisition. In this Lumit™ immunoassay approach, separate primary antibodies to a
specific cytokine are individually labeled with either the small, 11-amino acid subunit of NanoBiT
luciferase (SmBiT) or its 17.6 kDa complementary subunit (LgBiT). When these labeled
antibodies converge on the target cytokine, the SmBiT and LgBiT subunits reconstitute a bright
luciferase that produces bioluminescence proportional to analyte levels when the substrate
furimazine is present. In this manner, immunoassays were developed for several human
cytokines, including IL-1b, IL-2, IL-6, IFN-g, and TNF-a. These assays share excellent
sensitivities (LLODs < 10 pg/ml) and broad linear ranges (>3 logs of cytokine concentration),
significantly mitigating the need for sample dilution. Direct addition of assay reagents to 96-well,
white plates containing human PBMC treated with various stimuli revealed wide-ranging, time-
and dose-dependent release of TNF-a and IL-6. Similar direct application to activated T cells
mixed with target Raji B cells demonstrated marked IL-2 and IFN-g release in response to the
bispecific T-cell engager Blincyto® (EC50 of ~0.2 ng/ml). Further evaluation demonstrated Lumit
cytokine immunoassays are scalable to 384-well format for HTS purposes, delivering excellent
statistical performance (response CVs < 10%, Z’ values > 0.68). The implementation of this
novel detection chemistry will enable rapid “add-and-read” assays for cytokine detection for both
low- and high-throughput screening applications.

• Optional sample transfer
• No sample dilution
• No wash steps
• 70 min for assay completion
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• Human PBMC treated with CSC for 24 h
• hIL-2 assay reagents added directly to cell wells

• Scalable from 96-well (A) to 384-well (B) formats
• Z’ determinations in 384-well plates (C) indicates 

HTS compatibility of Lumit cytokine immunoassays

Recombinant NanoBiT®

luciferase subunits
(SmBiT and LgBiT)

• Very low-affinity interaction

• Negligible association

NanoBiT®-labeled 1o mAbs
(mAb1-SmBiT and

mAb2-LgBiT)

• Very low-affinity interaction

• Negligible association

• Very low assay background

Sample (analyte)
+ NanoBiT®-labeled 1o mAbs

+ furimazine substrate

• Analyte-dependent mAb
colocalization

• Facilitated reconstitution of 
NanoBiT® luciferase

• Luminescent assay signal 
proportional to analyte levels

Sample
Plate

Plate and treat
cells in microplate 

format
Total assay 

time: ~70 min

Add 5x mix of 
labeled mAbs

directly to treated 
cell wells

Add Lumit 
Detection Reagent 
(with furimazine)

Lumit™ Immunoassay Standard ELISA
A B

• Sample transfer required
• Sample dilution required (15-fold)
• Multiple wash steps (8 total)
• > 5 h for assay completion

Recorded plate data Calculated cytokine levels

• Human PBMC (100,000/well) treated with CSC (1X CSC = 80 nM PMA + 1.34 mM ionomycin)
• Assay reagents added directly to treated cell wells in 96-well format
• Data interpolation using standard curve fit with 4-parameter logistic fit

• Assay sensitivity and broad linear range delivers signal (A) proportional to released 
cytokine levels (B) over a very wide range of biological response

144-fold S/B

• Human cytokine standards dispensed into white, 96-well assay plates
• Labeled mAbs and furimazine substrate added sequentially to assay wells
• Luminescence signal recorded on a plate-reading luminometer (GloMax Discover)

• Lower limits of detection (LLOD) consistently < 10 pg/ml
• Linear range of assays exceed three logs of cytokine concentrations

S/N = Signal-Background
3 x StdDev of Bkgd

*Lower limit of detection (LLOD)
estimates at three StdDev
above average bkgd RLUs.

A CB
Cell model components
• 96-well white plate
• Purified CD8+ T cells

(effector cells)
• Raji B cells

(target cancer cells)
• Blincyto®

(CD3 and CD19
bispecific T cell
engager)

• Assay reagents added directly to mixed cell culture model in 96-well format (A)
• Data interpolation using standard curve fit with 4-parameter logistic fit enables interpolation 

of IL-2 (B) and IFN-g (C) levels produced in response to Blincyto® treatment

• Lumit immunoassays enable simple and rapid determination of cytokine release 
associated with cytolytic activity of a biologic agent in a complex culture model 
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• Lumit™ cytokine immunoassays utilize NanoBiT®-labeled primary antibodies

• Binding of mAb1-SmBiT and mAb2-LgBiT to cytokine reconstitutes bright luciferase

• Homogeneous assay enables simplified detection of cytokines released from cell culture
o direct reagent addition to treated cell wells
o no transfer or wash steps required
o minimal protocol steps
o short execution time (~70 min)
o readings on standard plate-reading luminometer

• Excellent sensitivity (LLOD < 10 pg/ml) and broad linear range ( > 3 logs of cytokine 
concentration) mitigates need for sample dilution

• 384-well performance indicates assays amenable to HTS application
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5. Dynamic Range Mitigates Need for Sample Dilution

We have utilized NanoLuc® Binary Technology (NanoBiT®) to develop a rapid, homogeneous
assay method (< 70 min completion time) to measure cytokines released from cells in culture
without the need for sample transfer and requiring only a standard, plate-reading luminometer for
signal acquisition. In this Lumit™ immunoassay approach, separate primary antibodies to a
specific cytokine are individually labeled with either the small, 11-amino acid subunit of NanoBiT
luciferase (SmBiT) or its 17.6 kDa complementary subunit (LgBiT). When these labeled
antibodies converge on the target cytokine, the SmBiT and LgBiT subunits reconstitute a bright
luciferase that produces bioluminescence proportional to analyte levels when the substrate
furimazine is present. In this manner, immunoassays were developed for several human
cytokines, including IL-1b, IL-2, IL-6, IFN-g, and TNF-a. These assays share excellent
sensitivities (LLODs < 10 pg/ml) and broad linear ranges (>3 logs of cytokine concentration),
significantly mitigating the need for sample dilution. Direct addition of assay reagents to 96-well,
white plates containing human PBMC treated with various stimuli revealed wide-ranging, time-
and dose-dependent release of TNF-a and IL-6. Similar direct application to activated T cells
mixed with target Raji B cells demonstrated marked IL-2 and IFN-g release in response to the
bispecific T-cell engager Blincyto® (EC50 of ~0.2 ng/ml). Further evaluation demonstrated Lumit
cytokine immunoassays are scalable to 384-well format for HTS purposes, delivering excellent
statistical performance (response CVs < 10%, Z’ values > 0.68). The implementation of this
novel detection chemistry will enable rapid “add-and-read” assays for cytokine detection for both
low- and high-throughput screening applications.

• Optional sample transfer
• No sample dilution
• No wash steps
• 70 min for assay completion
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• Human PBMC treated with CSC for 24 h
• hIL-2 assay reagents added directly to cell wells

• Scalable from 96-well (A) to 384-well (B) formats
• Z’ determinations in 384-well plates (C) indicates 

HTS compatibility of Lumit cytokine immunoassays

Recombinant NanoBiT®

luciferase subunits
(SmBiT and LgBiT)

• Very low-affinity interaction

• Negligible association

NanoBiT®-labeled 1o mAbs
(mAb1-SmBiT and

mAb2-LgBiT)

• Very low-affinity interaction

• Negligible association

• Very low assay background

Sample (analyte)
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Lumit™ Immunoassay Standard ELISA
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• Sample transfer required
• Sample dilution required (15-fold)
• Multiple wash steps (8 total)
• > 5 h for assay completion

Recorded plate data Calculated cytokine levels

• Human PBMC (100,000/well) treated with CSC (1X CSC = 80 nM PMA + 1.34 mM ionomycin)
• Assay reagents added directly to treated cell wells in 96-well format
• Data interpolation using standard curve fit with 4-parameter logistic fit

• Assay sensitivity and broad linear range delivers signal (A) proportional to released 
cytokine levels (B) over a very wide range of biological response

144-fold S/B

• Human cytokine standards dispensed into white, 96-well assay plates
• Labeled mAbs and furimazine substrate added sequentially to assay wells
• Luminescence signal recorded on a plate-reading luminometer (GloMax Discover)

• Lower limits of detection (LLOD) consistently < 10 pg/ml
• Linear range of assays exceed three logs of cytokine concentrations

S/N = Signal-Background
3 x StdDev of Bkgd

*Lower limit of detection (LLOD)
estimates at three StdDev
above average bkgd RLUs.

A CB
Cell model components
• 96-well white plate
• Purified CD8+ T cells

(effector cells)
• Raji B cells

(target cancer cells)
• Blincyto®
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• Assay reagents added directly to mixed cell culture model in 96-well format (A)
• Data interpolation using standard curve fit with 4-parameter logistic fit enables interpolation 

of IL-2 (B) and IFN-g (C) levels produced in response to Blincyto® treatment

• Lumit immunoassays enable simple and rapid determination of cytokine release 
associated with cytolytic activity of a biologic agent in a complex culture model 
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• Lumit™ cytokine immunoassays utilize NanoBiT®-labeled primary antibodies

• Binding of mAb1-SmBiT and mAb2-LgBiT to cytokine reconstitutes bright luciferase

• Homogeneous assay enables simplified detection of cytokines released from cell culture
o direct reagent addition to treated cell wells
o no transfer or wash steps required
o minimal protocol steps
o short execution time (~70 min)
o readings on standard plate-reading luminometer

• Excellent sensitivity (LLOD < 10 pg/ml) and broad linear range ( > 3 logs of cytokine 
concentration) mitigates need for sample dilution

• 384-well performance indicates assays amenable to HTS application
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实验产品：IL-6 细胞因子检测试剂盒 

快速定量检测 PBMC 释放的细胞因子

上图：使用 Lumit® IL-6 Detection Immunoassay 和标准 ELISA IL-6 试剂盒同时测定 6 小时，24 小时，48 小时和 72 小时的
IL-6 细胞因子的释放。结果显示，Lumit® Immunoassay 获得的定量检测数据与 ELISA 获得的结果一致。但 Lumit® 检测系统操
作更为简单，无需洗涤，无需进行样本稀释，整个过程仅需 70 分钟。
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A

5. Dynamic Range Mitigates Need for Sample Dilution

We have utilized NanoLuc® Binary Technology (NanoBiT®) to develop a rapid, homogeneous
assay method (< 70 min completion time) to measure cytokines released from cells in culture
without the need for sample transfer and requiring only a standard, plate-reading luminometer for
signal acquisition. In this Lumit™ immunoassay approach, separate primary antibodies to a
specific cytokine are individually labeled with either the small, 11-amino acid subunit of NanoBiT
luciferase (SmBiT) or its 17.6 kDa complementary subunit (LgBiT). When these labeled
antibodies converge on the target cytokine, the SmBiT and LgBiT subunits reconstitute a bright
luciferase that produces bioluminescence proportional to analyte levels when the substrate
furimazine is present. In this manner, immunoassays were developed for several human
cytokines, including IL-1b, IL-2, IL-6, IFN-g, and TNF-a. These assays share excellent
sensitivities (LLODs < 10 pg/ml) and broad linear ranges (>3 logs of cytokine concentration),
significantly mitigating the need for sample dilution. Direct addition of assay reagents to 96-well,
white plates containing human PBMC treated with various stimuli revealed wide-ranging, time-
and dose-dependent release of TNF-a and IL-6. Similar direct application to activated T cells
mixed with target Raji B cells demonstrated marked IL-2 and IFN-g release in response to the
bispecific T-cell engager Blincyto® (EC50 of ~0.2 ng/ml). Further evaluation demonstrated Lumit
cytokine immunoassays are scalable to 384-well format for HTS purposes, delivering excellent
statistical performance (response CVs < 10%, Z’ values > 0.68). The implementation of this
novel detection chemistry will enable rapid “add-and-read” assays for cytokine detection for both
low- and high-throughput screening applications.

• Optional sample transfer
• No sample dilution
• No wash steps
• 70 min for assay completion
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• Human PBMC treated with CSC for 24 h
• hIL-2 assay reagents added directly to cell wells

• Scalable from 96-well (A) to 384-well (B) formats
• Z’ determinations in 384-well plates (C) indicates 

HTS compatibility of Lumit cytokine immunoassays

Recombinant NanoBiT®

luciferase subunits
(SmBiT and LgBiT)

• Very low-affinity interaction

• Negligible association

NanoBiT®-labeled 1o mAbs
(mAb1-SmBiT and

mAb2-LgBiT)

• Very low-affinity interaction

• Negligible association

• Very low assay background
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• Sample transfer required
• Sample dilution required (15-fold)
• Multiple wash steps (8 total)
• > 5 h for assay completion

Recorded plate data Calculated cytokine levels

• Human PBMC (100,000/well) treated with CSC (1X CSC = 80 nM PMA + 1.34 mM ionomycin)
• Assay reagents added directly to treated cell wells in 96-well format
• Data interpolation using standard curve fit with 4-parameter logistic fit

• Assay sensitivity and broad linear range delivers signal (A) proportional to released 
cytokine levels (B) over a very wide range of biological response

144-fold S/B

• Human cytokine standards dispensed into white, 96-well assay plates
• Labeled mAbs and furimazine substrate added sequentially to assay wells
• Luminescence signal recorded on a plate-reading luminometer (GloMax Discover)

• Lower limits of detection (LLOD) consistently < 10 pg/ml
• Linear range of assays exceed three logs of cytokine concentrations

S/N = Signal-Background
3 x StdDev of Bkgd

*Lower limit of detection (LLOD)
estimates at three StdDev
above average bkgd RLUs.
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Cell model components
• 96-well white plate
• Purified CD8+ T cells

(effector cells)
• Raji B cells

(target cancer cells)
• Blincyto®

(CD3 and CD19
bispecific T cell
engager)

• Assay reagents added directly to mixed cell culture model in 96-well format (A)
• Data interpolation using standard curve fit with 4-parameter logistic fit enables interpolation 

of IL-2 (B) and IFN-g (C) levels produced in response to Blincyto® treatment

• Lumit immunoassays enable simple and rapid determination of cytokine release 
associated with cytolytic activity of a biologic agent in a complex culture model 
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20 ml cell samples 5 ml 5X mAb mix 6.25 ml detection

reagent

• Lumit™ cytokine immunoassays utilize NanoBiT®-labeled primary antibodies

• Binding of mAb1-SmBiT and mAb2-LgBiT to cytokine reconstitutes bright luciferase

• Homogeneous assay enables simplified detection of cytokines released from cell culture
o direct reagent addition to treated cell wells
o no transfer or wash steps required
o minimal protocol steps
o short execution time (~70 min)
o readings on standard plate-reading luminometer

• Excellent sensitivity (LLOD < 10 pg/ml) and broad linear range ( > 3 logs of cytokine 
concentration) mitigates need for sample dilution

• 384-well performance indicates assays amenable to HTS application

RLUs
60 min

RLUs
60 min
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产品名称 线性范围 检测限 * 目录号 **

Lumit® HMGB1 (Human) Immunoassay 4 ng/ml – 1,000 ng/ml 1 ng/ml W6110

Lumit® HMGB1 (Mouse) Immunoassay 3 ng/ml – 2,187 ng/ml 3 ng/ml W6110

Lumit® IFN-β (Human) Immunoassay 18.2 pg/ml –25 ng/ml 5.3 pg/ml W1810

Lumit® IFN-γ (Human) Immunoassay 7.3 pg/ml – 10 ng/ml 1.7 pg/ml W6040

Lumit® IL-1β (Human) Immunoassay 22 pg/ml – 40 ng/ml 10 pg/ml W6010

Lumit® IL-1β (Mouse) Immunoassay 11 pg/ml – 20 ng/ml 8 pg/ml W7010

Lumit® IL-2 (Human) Immunoassay 28.2 pg/ml – 25 ng/ml 11.2 pg/ml W6020

Lumit® IL-4 (Human) Immunoassay 18.2 pg/ml – 25 ng/ml 6.7 pg/ml W6060

Lumit® IL-6 (Human) Immunoassay 18.2 pg/ml – 25 ng/ml 7.5 pg/ml W6030

Lumit® IL-8 (Human) Immunoassay 7.29 pg/ml – 10,000 pg/ml 1.7 pg/ml W1460

Lumit® IL-10 (Human) Immunoassay 18.2 pg/ml – 25 ng/ml 7.4 pg/ml W6070

Lumit® IL-12 p70 (Human) Immunoassay 18.2 pg/ml –25 ng/ml 10.4 pg/ml W1850

Lumit® IL-17A (Human) Immunoassay 18.2 pg/ml –25 ng/ml 3 pg/ml W1430

Lumit® Active IL-18 (Human) Immunoassay 11 pg/ml – 20 ng/ml ≤10 pg/ml Please inquire

Lumit® TNF-α (Human) Immunoassay 18.2 pg/ml – 25 ng/ml 2.9 pg/ml W6050

Lumit® VEGF-A (Human) Immunoassay 17.3 pg/ml –75 ng/ml 4.8 pg/ml W1880

** Limit of Detection* 检测限（LOD）按背景值的三倍标准差计算

** 仅展示 100 assays 规格的目录号，有 500 assays 和 1000 assays 的规格可供选择

产品列表
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地址：北京市东城区北三环东路 36 号环球贸易中心 B 座 907-909
电话：010-58256268            
网址：www.promega.com
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关注 Promega 微信公众号
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