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Lumit™ Immunoassay Cellular System 应用说明

细胞通路分析系列

总 Smad1 与磷酸化 Smad1（Ser 463/465） 

LumitTM 免疫检测细胞系统：

LumitTM 免疫检测细胞系统是一种均质的生物发光检测方法，

可与适当的一抗抗体对配合用于测定细胞裂解物中靶蛋白的

水平（1）。该系统整合了免疫检测技术和NanoBiT®技术（2）。

在 LumitTM 免疫检测细胞系统中，NanoBiT® 亚基（SmBiT

和 LgBiT）分别与一对针对不同种属（抗兔、抗小鼠或抗山

羊）的二抗相偶联。使用与 LumitTM 兼容的裂解液在多孔板

中裂解接种的细胞，并通过加入含有两个抗靶蛋白的一抗以

及 LumitTM 二抗抗体的混合物，检测靶蛋白。一抗 /LumitTM

二抗复合物与其对应表位的结合，使得 NanoBiT® 亚基相互

靠近而形成可产生发光的有活性的 NanoLuc® 萤光素酶，测

得的发光信号与靶蛋白量成正比（图 1）。

1. Hwang, B. et al. (2020) A homogeneous bioluminescent 

immunoassay approach to probe cellular signaling 

pathway regulation. Commun Biol 3, 8. doi:10.1038/

s42003- 019-0723-9. 

2. Dixon, A. S. et al. (2016) NanoLuc Complementation 

Reporter Optimized for Accurate Measurement of Protein 

Interactions in Cells. ACS Chem Biol 11, 400-408. 

总 Smad1 与磷酸化 Smad1（Ser463/465）
免疫检测：

用 BMP-4 激活 BMP 通路后，Smad1 被磷酸化（图 2）。细

胞膜裂解后，可将 Lumit™ Immunoassay Cellular System 

- Set 1 中的试剂与表 1 中列出的抗 Smad1 抗体联合使用来检

测总 Smad1 与磷酸化 Smad1（Ser463/465）

图 1. LumitTM 细胞免疫检测图示。当一抗抗体对含有磷酸化

特异性抗体时，发光信号反映靶蛋白磷酸化水平（上部图示）。

检测总蛋白水平时，除两种一抗均识别靶蛋白上的非磷酸化表

位外，其余则应用了相同原理（下部图示）。产生的发光信号

用发光检测仪测定。

图 2. 用 Lumit™ Immunoassay Cellular System - Set 1 检

测总 Smad1 与磷酸化 Smad1。将 50,000 个接种的 HepG2

细胞饥饿过夜。然后，对细胞不予处理，或使用 BMP 抑制剂

进行预处理（10µM，1 小时），之后使用 BMP-4（100ng/

ml）处理 30 分钟（或不处理）。使用表 1 中列出的一抗的实

验条件，并按照 Promega 技术手册 TM613 测定总 Smad1（图

B）与磷酸化 Smad1（图 A）水平。
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Lumit™ Immunoassays

Lumit™ Immunoassay Cellular Systems
No-Wash Detection of Analytes from Cell Lysates

Assay Features

Single Plate Format
No wash steps. No media removal or lysate transfer 

to new plate. 

Simple and Fast
Less steps than Western, ELISA or fluorescence-based 

methods.

Broad Applicability
Adaptable for detecting any cellular analyte of interest, 

provided the appropriate primary antibodies (mouse, rabbit 

or goat) are available.

Quick Start
Verified protocols for many common cellular targets are 

available at www.promega.com/LumitCellularSystem

Figure 1. Principle of the Lumit™ Immunoassay Cellular System. Following treatment, phosphorylated or total target proteins in lysed cells are recognized 
by each primary antibody pair. The Lumit™ Secondary Antibodies then recognize their cognate primary antibodies, bringing LgBiT and SmBiT into close 
proximity to form a functional enzyme that generates a bright luminescent signal.

How It Works

The Lumit™ Immunoassay Cellular System is a no-wash 

bioluminescent immunoassay that measures levels of target 

analytes in cell lysates when used with the appropriate 

primary antibody pairs. The assays include Lumit™ 

Secondary Antibodies, available for rabbit, mouse or goat, 

which are conjugated with NanoBiT® subunits: SmBiT and 

LgBiT (Figure 1). 

In a multiwell plate, seeded cells are lysed and target analyte 

is detected by adding an antibody mix containing two 

primary antibodies (user supplied) against the analyte along 

with the corresponding Lumit™ Secondary Antibodies. 

Binding of the primary/Lumit™ Secondary Antibody 

complexes to their corresponding epitopes brings SmBiT 

and LgBiT into close proximity to form an active NanoLuc® 

luciferase that produces light in proportion to the amount of 

target analyte (Figure 1). 
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Lumit™ Immunoassay Cellular System Application Note 
Cellular Pathway Analysis Series 

 

Total and Phospho-Smad1 (Ser 463/465) 
 

Lumit™ Immunoassay Cellular System: 
The Lumit™ Immunoassay Cellular System is a homogeneous 
bioluminescent assay that measures levels of target proteins 
in cell lysates when used with the appropriate primary 
antibody pairs (1). It combines immunodetection and 
NanoLuc Binary Technology (NanoBiT®) (2). In the Lumit™ 
Immunoassay Cellular System, NanoBiT® subunits (SmBiT and 
LgBiT) are conjugated to a pair of secondary antibodies 
against two different species (anti-rabbit, anti-mouse, or anti-
goat). Seeded cells are lysed in multi-well plates using a 
Lumit™ compatible lysis solution and the target protein is 
detected by adding an antibody mix containing two primary 
antibodies against the target protein along with Lumit™ 
secondary antibodies. Binding of the primary/Lumit™ 
secondary antibody complexes to their corresponding 
epitopes brings NanoBiT® subunits into proximity to form an 
active NanoLuc® luciferase that makes light in proportion to 
the amount of the target protein (Fig. 1). 

1. Hwang, B. et al. (2020) A homogeneous bioluminescent immunoassay approach to 
probe cellular signaling pathway regulation. Commun Biol 3, 8. doi:10.1038/s42003-
019-0723-9. 
 

2. Dixon, A. S. et al. (2016) NanoLuc Complementation Reporter Optimized for 
Accurate Measurement of Protein Interactions in Cells. ACS Chem Biol 11, 400-408. 

 
 

 
 

 
 
 
 
Figure 1. Illustration of Lumit™ Cellular Immunoassay. When the primary 
antibody pair includes a phospho-specific antibody, the luminescence reflects 
the level of the target protein phosphorylation (top panel). To detect total 
protein level, the same concept is used except both primary antibodies 
recognize non-phosphorylated epitopes on the protein (bottom panel). The 
luminescent signal generated is measured using a luminometer.  

 

Total and Phospho-Smad1 (Ser463/465) Immunoassay: 
Upon activation of BMP pathway with BMP-4, Smad1 is 
phosphorylated (Fig. 2). After lysis of the cell membrane, 
both total and phospho-Smad1 (Ser463/465) can be 
detected using the reagents in Lumit™ Immunoassay Cellular 
System – Set 1 in combination with the anti-Smad1 
antibodies described in Table 1. 

Figure 2. Detection of total and phosphorylated Smad1 using the Lumit™ 
Immunoassay Cellular System - Set 1. 50,000 seeded HepG2 cells were 
starved overnight. The cells were then left untreated or pretreated with BMP 
inhibitors (10µM, 1hr) before they were untreated or treated with BMP-4 
(100ng/ml) for 30min. Total (Panel B) and phospho-Smad1 (Panel A) levels 
were measured following Promega Technical Manual TM613 and using the 
primary antibody conditions described in Table 1. 
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Lumit™ Immunoassay Cellular System 应用说明

细胞通路分析系列

A 用 BMP-4 激活 Smad1 磷酸化 B 用 BMP 抑制剂抑制 Smad1 磷酸化

图 3. BMP-4 通路的激活与失活。（A）将 50,000 个接种的 HepG2 细胞饥饿过夜。之后，对细胞不予处理，或使用不同浓度的

BMP-4 处理 30 分钟，然后使用 Lumit™ Immunoassay Cellular System - Set 1 检测磷酸化 Smad1，确定 BMP-4 EC50。（B）

饥饿处理后，将 50,000 个接种的 HepG2 细胞用不同浓度的 BMP 抑制剂预处理 1 小时，之后用 BMP-4 处理（30ng/ml，30 分钟），

然后使用 Lumit™ Immunoassay Cellular System - Set 1 检测磷酸化 Smad1，确定抑制剂的效价强度（IC50）。

Lumit™ 免疫检测细胞系统简要操作步骤

1. 向 40μL 细胞中加入 10μL 裂解液。

2. 振荡孵育 20 分钟。

3. 加入 50μL 抗体混合物。

4. 孵育 60~90 分钟。

5. 加入 25μL Lumit™ 检测试剂。

6. 振荡孔板 2 分钟。

7. 读取发光信号。

本操作步骤为快速操作参考步骤。关于细胞和试剂制备以及操作

步骤的详细信息，请参见 Lumit™ Immunoassay Cellular System

技术手册 TM613，网址：www.promega.com/protocols。

抗体 * 靶点 供应商 目录号 工作储备液（μg/mL）
p-Smad1（兔） Ser463/465 Abcam ab214423 50
Smad1（小鼠） 全部 Abcam ab53745 50
Smad1（兔） 全部 Abcam ab33902 50

* 其它供应商提供的抗体亦可。抗体可能需要按照普洛麦格技术手册 TM613 进行优化。

表 1.

订购信息：

产品 规格 Promega目录号

Lumit™ Immunoassay Cellular System - Set 1
100 次 W1201
1,000 次 W1202
10,000 次 W1203
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Lumit™ Immunoassay Cellular System Application Note 
Cellular Pathway Analysis Series 

 
A Activation of Smad1 phosphorylation  

with BMP-4 
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Figure 3. Activation and Deactivation of BMP-4 pathway. (A) 50,000 seeded HepG2 cells were starved overnight. The cells were then untreated or treated 
with various concentrations of BMP-4 for 30min before phospho-Smad1 was measured by Lumit™ Immunoassay Cellular System – Set 1 to determine the 
BMP-4 EC50. (B) After starvation, 50,000 seeded HepG2 cells were pretreated with various concentrations of BMP inhibitors for 1hr and then treated with 
BMP-4 (30 ng/ml, 30min) before phospho-Smad1 was measured by Lumit™ Immunoassay Cellular System – Set 1 to determine the potency of the inhibitors 
(IC50). 

Lumit™ Immunoassay Cellular System Short Protocol 
1. Add 10µl lysis solution to 40µl cells. 
2. Incubate for 20min with shaking. 
3. Add 50µl Antibody mix. 
4. Incubate for 60-90 min. 
5. Add 25µl of Lumit™ detection reagent. 
6. Shake plate for 2min. 
7. Read luminescence. 

Table 1.                                                    
Antibody* Target Supplier Cat. # Working stock (µg/ml) 
p-Smad1 (Rabbit) Ser463/465 Abcam ab214423 50 

Smad1 (Mouse) Total Abcam ab53745 50 

Smad1 (Rabbit) Total Abcam ab33902 50 
*Antibodies from other suppliers may work as well. They may need optimization following Promega Technical Manual TM613. 

 

Ordering Information:            

Products Size Promega Cat. # 
Lumit™ Immunoassay Cellular System – Set 1 100 assays W1201 
 1,000 assays W1202 
 10,000 assays W1203 
 

This is a quick reference protocol. For more details regarding cells and 
reagent preparation and detailed protocols see Lumit™ Immunoassay 
Cellular System Technical Manual TM613 at 
www.promega.com/protocols. 
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Figure 3. Activation and Deactivation of BMP-4 pathway. (A) 50,000 seeded HepG2 cells were starved overnight. The cells were then untreated or treated 
with various concentrations of BMP-4 for 30min before phospho-Smad1 was measured by Lumit™ Immunoassay Cellular System – Set 1 to determine the 
BMP-4 EC50. (B) After starvation, 50,000 seeded HepG2 cells were pretreated with various concentrations of BMP inhibitors for 1hr and then treated with 
BMP-4 (30 ng/ml, 30min) before phospho-Smad1 was measured by Lumit™ Immunoassay Cellular System – Set 1 to determine the potency of the inhibitors 
(IC50). 

Lumit™ Immunoassay Cellular System Short Protocol 
1. Add 10µl lysis solution to 40µl cells. 
2. Incubate for 20min with shaking. 
3. Add 50µl Antibody mix. 
4. Incubate for 60-90 min. 
5. Add 25µl of Lumit™ detection reagent. 
6. Shake plate for 2min. 
7. Read luminescence. 

Table 1.                                                    
Antibody* Target Supplier Cat. # Working stock (µg/ml) 
p-Smad1 (Rabbit) Ser463/465 Abcam ab214423 50 

Smad1 (Mouse) Total Abcam ab53745 50 

Smad1 (Rabbit) Total Abcam ab33902 50 
*Antibodies from other suppliers may work as well. They may need optimization following Promega Technical Manual TM613. 

 

Ordering Information:            

Products Size Promega Cat. # 
Lumit™ Immunoassay Cellular System – Set 1 100 assays W1201 
 1,000 assays W1202 
 10,000 assays W1203 
 

This is a quick reference protocol. For more details regarding cells and 
reagent preparation and detailed protocols see Lumit™ Immunoassay 
Cellular System Technical Manual TM613 at 
www.promega.com/protocols. 


