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Lumit® Anti-Tag Protein Interaction Reagents
应用说明

使用小分子抑制剂调控 KRAS-c-RAF 相互作用

KRAS 作为关键的治疗靶点

KRAS 是 RAS 超家族的一员，调控细胞的生长、分化和增殖。

通过与 GDP 和 GTP 的相互作用，KRAS 在非活性和活性状态

之间切换。这些转换受到鸟嘌呤核苷酸交换因子（GEFs）的调控，

它们促进 GTP 的结合，以及鸟嘌呤激活蛋白（GAPs）的作用，

后者水解 GTP 并重新开始循环。

KRAS 是人类癌症中最常出现突变的致癌基因之一。突变最常发

生在第 12、13 和 61 位密码子上，这些突变干扰了 GAP 介导的

水解，导致激活态 KRAS 的积累。

在这里，我们描述了使用蛋白标签的 Lumit® Protein Interaction 

Immunoassay 来监测 KRAS 与效应蛋白 c-RAF 的相互作用（图

2）。

图 2. KRAS/c-RAF Lumit® Immunoassay 示意图。
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Modulating KRAS-c-RAF interaction using small 
molecule inhibitors 

 

Lumit® Anti-Tag Protein Interaction Immunoassay 

The Lumit® Anti-Tag Protein Interaction Immunoassay is a 
homogenous bioluminescent assay to measure protein-
protein or protein-small molecule interactions. It combines 
immunodetection and NanoLuc Binary Technology 
(NanoBiT®). In Lumit® Anti-Tag Protein Interaction 
Immunoassays, NanoBiT® subunits (SmBiT and LgBiT) are 
conjugated to two antibodies (or streptavidin) against 
common protein tags. When anti-Tag-LgBiT and anti-Tag-
SmBiT are added to an interacting protein pair with the 
corresponding tags, LgBiT and SmBiT are brought into close-
proximity to form an active luciferase enzyme that 
generates luminescence in the presence of substrate (Fig 
1A). Lumit® Anti-Tag Protein Interaction Immunoassays 
have simple, no-wash format (Fig 1B), require small sample 
volumes, and can be run in a high-throughput format.  
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Figure 1. Schematic of Lumit® Anti-Tag Protein Interaction 
Immunoassay. A. When LgBiT and SmBiT are brought into proximity 
by the interaction of Protein A and Protein B, an active NanoLuc 
luciferase generates luminescence in the presence of substrate. B. 
Overview of the simple no-wash protocol.  
 
 

 

KRAS as a key therapeutic target 
 

KRAS is a member of the RAS superfamily and regulates cell 
growth, differentiation, and proliferation. KRAS switches 
between an inactive and active state through its 
interactions with GDP and GTP, respectively. These 
switches are modulated by guanine nucleotide exchange 
factors (GEFs), which promote GTP binding, and guanine 
activating proteins (GAPs), which hydrolyze GTP and restart 
the cycle.  
 
KRAS is one of the most frequently mutated oncogenes in 
human cancer. The most prevalent mutations occur on 
codons 12, 13, and 61, and are thought to interfere with 
GAP-mediated hydrolysis, leading to an accumulation of 
activated KRAS. 
 
Here, we describe the use of Lumit® Protein Interaction 
Immunoassay using protein tags to monitor the interaction 
of KRAS with effector protein c-RAF (Fig 2). 
 

  

  
Figure 2. Schematic of KRAS/c-RAF Lumit® Immunoassay 

 
 

  

Lumit® Anti-Tag Protein Interaction 
Immunoassay：

Lumit® Anti-Tag Protein Interaction Immunoassay 是一种均

质型的生物发光方法，用于测定蛋白质 - 蛋白质或蛋白质 - 小

分子间的相互作用。它结合了免疫检测和 NanoLuc® 二亚单元

技术（NanoBiT®）。在 Lumit® Anti-Tag Protein Interaction 

Immunoassay 中，NanoBiT® 亚 基（SmBiT 和 LgBiT） 被

偶联至针对常用蛋白标签的两种抗体（或链霉亲和素）。当

anti-Tag-LgBiT 和 anti-Tag-SmBiT 加入到带有相应标签的

相互作用蛋白对中时，LgBiT 和 SmBiT 相互靠近，从而形

成一个活性的萤光素酶，在存在底物的情况下产生发光（图

1A）。Lumit® Anti-Tag Protein Interaction Immunoassay 具

有简单、无需洗涤的格式（图 1B），仅需少量样本体积，并

且能以高通量格式运行。

图 1. Anti-Tag Protein Interaction Immunoassay 示意图。A. 
当 Protein A 和 Protein B 的相互作用使得 LgBiT 和 SmBiT 彼

此靠近时，一个有活性的萤光素酶会在底物存在的条件下产成

发光信号。B. 简单无需洗涤的流程概览。
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Monitoring Cbl-b autoubiquitination 
 

Lumit® Anti-Tag Protein Interaction Immunoassay 

The Lumit® Anti-Tag Protein Interaction Immunoassay is a 
homogenous bioluminescent method to measure protein-
protein or protein-small molecule interactions. It combines 
immunodetection and NanoLuc Binary Technology 
(NanoBiT®). In Lumit® Anti-Tag Protein Interaction 
Immunoassays, NanoBiT® subunits (SmBiT and LgBiT) are 
conjugated to two antibodies (or streptavidin) against 
common protein tags. When anti-Tag-LgBiT and anti-Tag-
SmBiT are added to an interacting protein pair with the 
corresponding tags, LgBiT and SmBiT are brought into close 
proximity to form an active luciferase enzyme that 
generates luminescence in the presence of substrate (Fig 
1A). Lumit® Anti-Tag Protein Interaction Immunoassays 
have simple, no-wash format (Fig 1B), require small sample 
volumes, and can be run in a high-throughput format. 
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Figure 1. Schematic of Lumit® Anti-Tag Protein Interaction 
Immunoassay. A. When LgBiT and SmBiT are brought into proximity 
by the interaction of Protein A and Protein B, an active luciferase 
generates luminescence in the presence of substrate. B. Overview of 
the simple no-wash protocol.  
 

 

 

Ubiquitination as a vital cellular process 
 

Ubiquitination is the vital cellular process by which proteins 
are marked for degradation via the attachment of ubiquitin. 
The three-step process requires three enzymes: ubiquitin 
activating protein (E1), ubiquitin-conjugating protein (E2) 
and ubiquitin protein ligase (E3). To mark a protein for 
degradation, first, E1 establishes a thioester bond between 
ubiquitin and its own cysteine group in an ATP-dependent 
process. Next, E2 binds both E1 and the activated ubiquitin 
and catalyzes the transfer of ubiquitin from E1 to E2. Finally, 
E3 creates an isopeptide bond between the lysine of the 
target protein and the C-terminal glycine of ubiquitin. 
Additional ubiquitin molecules can be added to the 
monoubiquitinated protein to form polyubiquitin chains. 
Ultimately, the ubiquitin serves as the recognition signal for 
the 26S proteosome and the protein is degraded. 
 
Humans have two E1 enzymes, approximately 40 E2 
enzymes, and over 600 E3s. Thus, it is E3 that provides the 
substrate specificity to the ubiquitin cascade. Here, we 
investigate one E3 ligase, Cbl-b using Lumit® Protein 
Interaction Immunoassay (Fig 2). Cbl-b function is critical to 
maintaining the balance between T-cell tolerance and T-cell 
activation. Disfunction leads to disease states ranging from 
autoimmune diseases to lymphoma. We monitor 
autoubiquitination as a proxy for monitoring ubiquitination 
of a target protein. 

   
  

 
 
 
 
 
 
 
 
 
 
Figure 2. Lumit® Cbl-b autoubiquitination Immunoassay. In the 
presence of necessary ubiquitination components E1, E2, and ATP, 
Lumit® Immunoassay can measure the interaction between 
biotinylated ubiquitin and GST-Cbl-b. 
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图 3. 评估不同 KRAS 突变对 RBD-c-RAF 亲和力及 AMG510 抑制效果的差异。（A）使用 BiT 标记抗体检测时，随着 KRAS-

6HIS（野生型或突变型）浓度逐渐增加，其与 RBD-c-RAF-GST 的相互作用产生的发光信号也逐渐增加；（B）AMG510 特异性抑

制 KRAS(G12C)/RBD-c-RAF 的相互作用，而对野生型和其他 KRAS 突变体影响较小。浓度表示为每孔的终浓度。

Lumit® KRAS-c-RAF Binding Immunoassay

1. 制备 KRAS 交换缓冲液（1×TBS/5mM EDTA/0.5mM MgCl2/1mM DTT），并向其中添加 GTP 至终浓度为 10μM。
2.  使用 KRAS 交换缓冲液对 KRAS 和 KRAS 突变体进行倍比稀释。每孔加入 10μl。
3.  震荡孵育 10 分钟，以形成激活态的 KRAS-GTP。
4.  加入 MgCl2 至 10mM，以螯合 EDTA 并稳定 GTP 结合的 KRAS。
5.  加入 10μl 的 200nM RBD-c-RAF，该 RBD-c-RAF 用 1× TBS/1mM DTT 稀释，震荡孵育 30 分钟。
6.  分别加入 20μl 的 anti-6HIS-LgBiT 和 anti-GST-SmBiT，这两种抗体均使用 1× Lumit® Immunoassay Dilution Buffer 稀释

至 1.5μg/ml。
7.  震荡孵育 30 分钟。
8.  使用 Lumit® Immunoassay Dilution Buffer A 按 1:50 的比例对 Lumit® Detection Substrate A 进行稀释，之后每孔加入 10ul。
9. 震荡孵育 2 分钟。
10. 测量发光信号。
11. 对于抑制测定，200nM 的 KRAS 预先与 AMG510 在 1× TBS/1mM DTT 中孵育，其余步骤按照上述实验流程进行。

Item Supplier Cat. #

KRAS, WT, HIS tagged BPSBioscience 11308

KRAS(G12C), HIS tagged BPSBioscience 100413

KRAS(G12D), HIS tagged BPSBioscience 100623

KRAS(G12V), HIS tagged BPSBioscience 100480

RBD-c-RAF, GST tagged BPSBioscience 9145

AMG-510 Selleck Chemicals S8830

Item Cat. #

Lumit® Anti-6HIS-LgBiT and -SmBiT W1600

Lumit® Anti-GST-LgBiT and -SmBiT W1620

Lumit® Immunoassay Detection Reagent A VB2010

所需材料： 订购信息：

Lumit® Anti-Tag Protein Interaction Reagents
应用说明
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A Relative binding affinities of KRAS 

mutants to RBD-c-RAF 

B Inhibition of binding between c-RAF 
and various mutants of KRAS by small 

molecule AMG510 
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Figure 3. Assessing differences in KRAS mutations for RBD-c-RAF affinity and inhibition with AMG510. (A) RBD-c-RAF-GST interaction with 
increasing concentration of KRAS-6HIS (WT or mutant) results in an increase in luminescence signal when probed using BiT-labeled 
antibodies; (B) AMG510 specifically inhibits KRAS(G12C)/RBD-c-RAF interaction while having little effect on wild-type and other KRAS 
mutants. Concentrations are expressed as final concentration in each well. 

Lumit® KRAS-c-RAF Binding Immunoassay  

1. Prepare KRAS exchange buffer (1xTBS/5mM EDTA/0.5mM MgCl2/1mM DTT) and add GTP to a final concentration of 
10μM. 

2. Prepare a dilution series of KRAS and KRAS mutants in KRAS exchange buffer. Add 10μl to each well. 
3. Incubate with shaking for 10 minutes to allow formation of activated KRAS-GTP.  
4. Add MgCl2 to 10mM to chelate EDTA and stabilize the GTP-bound KRAS.  
5. Add 10μl of 200nM RBD-c-RAF diluted in 1x TBS/1mM DTT and incubate for 30min with shaking. 
6. Add 20μl of anti-6HIS-LgBiT and anti-GST-SmBiT each diluted to 1.5μg/ml in 1x Lumit® Immunoassay Dilution Buffer. 
7. Incubate with shaking for 30 minutes. 
8. Add 10µl of Lumit® Detection Substrate A diluted 1:50 in Lumit® Immunoassay Dilution Buffer A to each well. 
9. Incubate with shaking for 2 minutes. 
10. Read luminescence. 
11. For inhibition assay, 200nM of KRAS was preincubated with AMG510 in 1x TBS/1mM DTT and rest of the protocol 

was as described above. 

Materials Needed                                                    
Item Supplier Cat. # 

KRAS, WT, HIS tagged BPSBioscience 11308 
KRAS(G12C), HIS tagged BPSBioscience 100413 
KRAS(G12D), HIS tagged BPSBioscience 100623 
KRAS(G12V), HIS tagged BPSBioscience 100480 
RBD-c-RAF, GST tagged BPSBioscience 9145 
AMG-510 Selleck Chemicals S8830 

Ordering Information                                              
Item Cat. # 

Lumit® Anti-6HIS-LgBiT and -SmBiT W1600 

Lumit® Anti-GST-LgBiT and -SmBiT W1620 

Lumit® Immunoassay Detection Reagent A VB2010 
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Figure 3. Assessing differences in KRAS mutations for RBD-c-RAF affinity and inhibition with AMG510. (A) RBD-c-RAF-GST interaction with 
increasing concentration of KRAS-6HIS (WT or mutant) results in an increase in luminescence signal when probed using BiT-labeled 
antibodies; (B) AMG510 specifically inhibits KRAS(G12C)/RBD-c-RAF interaction while having little effect on wild-type and other KRAS 
mutants. Concentrations are expressed as final concentration in each well. 

Lumit® KRAS-c-RAF Binding Immunoassay  

1. Prepare KRAS exchange buffer (1xTBS/5mM EDTA/0.5mM MgCl2/1mM DTT) and add GTP to a final concentration of 
10μM. 

2. Prepare a dilution series of KRAS and KRAS mutants in KRAS exchange buffer. Add 10μl to each well. 
3. Incubate with shaking for 10 minutes to allow formation of activated KRAS-GTP.  
4. Add MgCl2 to 10mM to chelate EDTA and stabilize the GTP-bound KRAS.  
5. Add 10μl of 200nM RBD-c-RAF diluted in 1x TBS/1mM DTT and incubate for 30min with shaking. 
6. Add 20μl of anti-6HIS-LgBiT and anti-GST-SmBiT each diluted to 1.5μg/ml in 1x Lumit® Immunoassay Dilution Buffer. 
7. Incubate with shaking for 30 minutes. 
8. Add 10µl of Lumit® Detection Substrate A diluted 1:50 in Lumit® Immunoassay Dilution Buffer A to each well. 
9. Incubate with shaking for 2 minutes. 
10. Read luminescence. 
11. For inhibition assay, 200nM of KRAS was preincubated with AMG510 in 1x TBS/1mM DTT and rest of the protocol 

was as described above. 

Materials Needed                                                    
Item Supplier Cat. # 

KRAS, WT, HIS tagged BPSBioscience 11308 
KRAS(G12C), HIS tagged BPSBioscience 100413 
KRAS(G12D), HIS tagged BPSBioscience 100623 
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