
提供细胞和生化水平检测方案，助力蛋白降解剂研发全流程

Targeted Protein Degradation
蛋白降解研究解决方案



2

目  录

NanoLuc® 萤光素酶..................................................................................................................3

TPD 研究检测方案概览 .............................................................................................................4

靶蛋白降解 ................................................................................................................................5

活细胞实时蛋白降解监测：HiBiT 蛋白标签技术 .................................................................................. 5

HiBiT 免疫学分析工具 ......................................................................................................................... 7

通过内参报告基因归一化来控制特异性 ............................................................................................... 8

天然非修饰细胞中终点法检测：Lumit® Immunoassay Cellular Systems ...........................................11

化合物膜通透性与靶点结合亲和力 ..........................................................................................13

活细胞水平监测：NanoBRET® TE 技术 ............................................................................................ 13

生化水平检测：Lumit® Anti-Tag PPI 技术 .......................................................................................... 15

三元复合物形成 / 泛素化 / 蛋白酶体募集 .................................................................................17

活细胞水平监测：NanoBRET® PPI 技术 ........................................................................................... 17

生化水平检测：Lumit® Anti-Tag PPI 技术 .......................................................................................... 19

降解表型研究 ..........................................................................................................................21

HaloPROTAC3.................................................................................................................................. 21

细胞功能性分析 .......................................................................................................................22

细胞活力、凋亡和毒性检测 ............................................................................................................... 22

细胞代谢检测 .................................................................................................................................... 22

细胞因子检测：Lumit® Cytokine  Immunoassay ............................................................................... 22

检测仪器 .................................................................................................................................23



3

NanoLuc® 萤光素酶
NanoLuc® Luciferase Technology

NanoLuc® luciferase（NanoLuc® 萤光素酶，Nluc）是一个经过基因工程改造的小分子酶（19.1kDa），是 Promega 专利技

术，是性能卓越的生物发光报告基因。NanoLuc® 萤光素酶在上市当年被 The Scientist 杂志评选为年度十大创新产品。

NanoLuc® 萤光素酶使用一种新型底物——Furimazine。Furimazine 是 Promega 的专利底物。它可渗透细胞膜，同时减少了

自发光和实验背景。Furimazine 与 NanoLuc® 反应不依赖 ATP，可产生高强度辉光型发光信号，比经典的萤光素酶工具酶

反应发光信号更亮，可高达 1010。

Promega 公司拥有 NanoLuc® 萤光素酶（又称 NanoLuc® 荧光素酶）及底物 Furimazine 相关专利，且 NanoLuc 为

Promega 公司官方注册商标。

TheScientist
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Luciferases are well suited for setting up highly sensitive and easy-to-quantify reporter assays. Traditionally, a 
combination of firefly and Renilla luciferase is applied to study gene regulation. The firefly luciferase (Fluc) origi-
nates from the American beetle Photinus pyralis, while Renilla luciferase (Rluc) derives from the sea pansy Renilla 
reniformis. By contrast, the newly developed and highly optimized NanoLuc® luciferase (Nluc) originates from 
the deep-sea shrimp Oplophorus gracilirostris. Its markedly increased signal intensity as well as its considerably 
small molecular size display key advantages over other commonly applied luciferases. Therefore, Nluc is ideally 
suited for challenging applications, i.e. reporter studies at physiologically relevant expression levels or protein 
interaction studies in live cells.

We will gladly assist you in selecting the optimal reporter system tailored to your needs! 

Fig. 1.1 Comparison of luciferases.
(A)  Promega offers three genetically optimized luciferases dif-

fering in size, substrate, cofactors, light emission, sensitiv-
ity, and linear range. NanoLuc® luciferase is a highly opti-
mized, newly developed ATP-independent luciferase that is 
applicable as both, intracellular and extracellular/secreted 
reporter protein (secNluc) 

(B)  Emission spectra of luciferases: NanoLuc® (substrate furi -
mazine), Renilla (substrate coelenterazine), and firefly (sub-
strate D-luciferin). Emission maxima: Nluc 460 nm, Rluc 
480 nm, Fluc 565 nm.

1.2 NanoLuc® – Renilla – Firefly:
A Comparison of Luciferases

A comparison of luciferases: Firefly – Renilla – NanoLuc®
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上图：NanoLuc® luciferase 灵敏度要比萤火虫（Firefly）和海肾

（Renilla）萤光素酶高 100 倍。

上图：NanoLuc® luciferase 与萤火虫（Firefly）和海肾（Renilla）
萤光素酶的发射光谱比较。
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TPD 研究检测方案概览
Overview of TPD Research Solutions

基于 NanoLuc® 的可用于 TPD 研究的优势检测技术

Promega 技术可用于以下 TPD 研究关键步骤的检测

HiBiT 蛋白
标签技术

内源水平蛋白定量与
功能分析

NanoBRET® 
TE 技术

活细胞检测药物：靶标
相互作用

NanoBRET® 
PPI 技术

活细胞检测蛋白：蛋白
相互作用

Lumit® 新型免疫
检测技术

完美替代 ELISA，无需
洗涤和固定

靶向蛋白降解 透膜性与亲和力 三元复合物

泛素化 细胞功能性分析 降解表型

我的靶点是否被降解了？
在靶细胞或天然细胞中，用终点法或

动力学检测定量降解剂活性。
HiBiT, Lumit®

靶点是否发生泛素化？
用细胞和生化方法的动力学工具监测

靶蛋白泛素化。
NanoBRET®, Lumit®

PROTAC 能否透膜？
靶点亲和力如何？

在活细胞水平和生化体系中评估降
解剂与靶蛋白及效应蛋白的结合。

NanoBRET® TE, Lumit®

靶蛋白降解对细胞功能有何影响？
通过检测细胞活力、增殖、凋亡及
代谢等关键指标，评估降解对细胞

功能状态的影响。

PROTAC 能否形成三元复合物？
在活细胞水平和生化体系中评估
降解剂、靶蛋白与 E3 连接酶形成

三元复合物。
NanoBRET®, Lumit®

靶蛋白降解的表型结果是什么？
HaloPROTAC 用于研究靶蛋白的

可降解性。
HaloTag®

Is my target
degraded?

Is my target recruited 
to the proteasome?

Does my target
become ubiquinated?

Does my PROTAC form 
a ternary complex with 
its target and the E3 
recruiter?

Is my PROTAC
cell permeable?

PROTACs

Active E3 Complex

E3
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靶蛋白降解
Target Protein Degradation

HiBiT 技术优势

• 标签小：11 个氨基酸对靶蛋白功能影响非常小

• 一步法均质检测：无需抗体，无洗涤，仅需“加样 - 检测” 

• 高通量筛选：简单，快速地基于孔板的生物发光检测，可扩展至 96/384 孔板

• 提供多种检测模式：活细胞实时动态模式（胞内或胞外）；裂解型终点法检测模式

• 便于用 CRISPR/Cas9 插入：无需克隆可检测内源性蛋白，方案可优化

• Sub-attomole 级灵敏度：检测背景低，够检测内源性水平的蛋白，线性范围 >7 logs

HiBiT 技术原理

HiBiT 是一种由 NanoLuc® 萤光素酶衍生的 11 个氨基酸（1.3 kDa）构成的肽标签，可以连接到任何目的蛋白（POI）， 可在 10 分

钟或更短时间内使用生物发光试剂进行检测。该方法基于互补配对的 NanoBiT 技术，检测试剂含有一个无活性的萤光素酶大亚基 

LgBiT（18 kDa），其能快速与 HiBiT 结合，产生一种高活性的萤光素酶。在萤光素酶底物呋喃嗪（furimazine）存在的情况下产生

明亮的发光信号，信号强度与融合蛋白的表达量呈线性正相关。

图 . 实时监测内源性目的蛋白（POI）的降解。通过 CRISPR/Cas9 技术，可将 HiBiT 编码序列插入目标基因位
点中，同时在细胞中共表达LgBiT蛋白，配合专用的发光底物，可以进行2-72小时的活细胞蛋白水平实时监测（加
入蛋白降解剂后发光信号下降）。
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① LgBiT Expression 
Vector Prebuilt 

② LgBiT Cell Line

③ ViaScript™ LgBiT 
mRNA Delivery 
System

下载 HiBiT
技术手册

查看即用型
HiBiT 细胞系列表

HiBiT 蛋白标签技术
——超小标签，实现活细胞中靶蛋白的快速、高灵敏定量检测

HiBiT 技术提供超高灵敏度的蛋白降解检测能力，适用于高通量筛选。此外，HiBiT 敲入（knock-in）细胞系可无缝支持终点检测和

活细胞动力学分析，从而提供稳健的定量指标，用于对降解剂候选分子进行排序与优化。

蛋白降解 透膜性与亲和力 降解表型 细胞功能分析 检测仪器三元复合物
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HiBiT 检测流程及工具

Step1. 用 HiBiT 标签标记目标蛋白

检测方法 特点 工具列表

方法一：
CRISPR/Cas9 介导的
内源基因敲入法【推荐】

使 HiBiT 标签与目的蛋
白在生理调控下同步表
达，最大程度模拟目的
蛋白的天然表达模式

①   即用型细胞系：Promega 提供 100+ 针对热门靶标的即用型 HiBiT CRISPR
细胞系。

②   定制细胞系：联系 Promega 定制满足您研究需求的细胞系。
③   自行 DIY：参考 Promega 提供的操作指导 DIY 自行完成 CRISPR 基因敲入。

方法二：
载体介导的外源基因转
染法

• 传统外源性表达；
• 实验建立更灵活；
• 有过表达伪影风险。

HiBiT 融合表达载体：
• HiBiT CMV-neo Flexi® Vectors 载体系列 | N2391,N2401, N2411
• pBiT3.1 HiBiT MCS Vectors 载体系列 | N2361,N2371, N2381

转染试剂：

FuGENE® HD
E2311 | 1ml
E2312 | 5 x 1ml

FuGENE® 6
E2691 | 1ml
E2692 | 5 x 1ml
E2693 | 0.5ml

ViaFect™
E4981 | 0.75ml
E4982 | 2x 0.75ml
E4983 | 0.2ml

Step 2. 检测 HiBiT 标记的目的蛋白

检测方法 特点 工具列表

裂解型检测

• 终点法裂解型检测；
• 灵敏准确地检测全部

HiBiT 标记的蛋白。

Nano-Glo® HiBiT Lytic Detection System【明星产品】
N3030 | 10ml
N3040 | 100ml
N3050 | 10 x 100ml

活细胞实时检测

• 非裂解型检测；
• 用于定量细胞内的

HiBiT 标签蛋白；
• 可进行长达 72 小时
实时动力学研究；

• 需在细胞内表达
LgBiT 蛋白；

细胞内 LgBiT 蛋白表达工具：

LgBiT 表达载体
LgBiT Expression Vector 
[CMV / Hygro] 

N2681 | 20 µg

LgBiT 稳转细胞系
LgBiT Expression Stable 
Cell Line

N2627 | 2 vial

LgBiT mRNA 递送系统
【瞬转、低毒、更快速】
ViaScript™ LgBiT 
mRNA Delivery System 

NE1120 | 10 plates
NE1130 | 10 plates
NE1140 | 5X10 plates

活细胞实时检测系统 / 底物：

0-2 小时检测
Nano-Glo® Live Cell 
Assay System

N2011 | 10ml
N2012 | 100ml
N2013 | 10X100ml

2-24 小时检测
Nano-Glo® Vivazine™ 
Substrate

N2580 | 0.1 ml 
N2581 | 1ml
N2582 | 10ml

2-72 小时检测
Nano-Glo® 
Endurazine™ Substrate

N2570 | 0.1 ml 
N2571 | 1ml
N2572 | 10ml

细胞外检测

• 非裂解型检测；
• 定量活细胞表面或分
泌型表达的 HiBiT 标
记蛋白。

Nano-Glo® HiBiT Extracellular Detection System
N2420 | 10ml
N2421 | 100ml
N2422 | 10 x 100ml

蛋白降解 透膜性与亲和力 降解表型 细胞功能分析 检测仪器三元复合物
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HiBiT 免疫学分析工具

应用 特点 工具列表

Western Blot 
蛋白质印迹

• 发光检测（无需抗体的检测）；

• 灵敏度更高，操作更简单，用于快速检测和验证；

• 试剂中包含 LgBiT 蛋白，在常规蛋白免疫印迹分析膜上快
速测定 HiBiT 标签蛋白的大小。

Nano-Glo® HiBiT Blotting System
N2410 | 100ml

• 针对 HiBiT 的特异性、高亲和力的小鼠单克隆抗体；

• 经典 Western Blot，用于发光检测结果的正交验证；

• 也可用于固定细胞中标签蛋白的原位定位与表达分析，如
ICC。

Anti-HiBiT Monoclonal Antibody
N7200 | 100μg
N7210 | 5X100μg

Immunoprecipitation 
免疫沉淀（IP）

• 预偶联抗 HiBiT 单克隆抗体的磁珠；

• 实现 HiBiT 标签蛋白的高效捕获与富集；

• 灵活洗脱策略、兼容 HiBiT 发光检测系统；

• 适用于 IP、Co-IP、IP-MS 和蛋白互作研究。

Anti-HiBiT Magnetic Beads and Elution 
Peptide
N7300 | 1ml
N7301 | 5ml

Flow Cytometry 
流式细胞术

• XFD 荧光基团偶联的抗 HiBiT 单克隆抗体；

• 无需二抗，免多步洗涤，操作流程更简单；

• 可用于活细胞（膜表面蛋白）或固定细胞（胞内蛋白）；

• 支持 CRISPR HiBiT 敲入细胞后的富集与分选（仅针对膜
外表面标签的蛋白）。

Anti-HiBiT mAb, XFD Fluorophore 
Conjugates
N7221 | 50μg（FarRed647, 更亮）
N7231 | 50μg（Green488）

蛋白降解 透膜性与亲和力 降解表型 细胞功能分析 检测仪器三元复合物

利用抗 HiBiT 单克隆抗体对 CRISPR 编
辑细胞池和克隆中 HiBiT 标记蛋白进行
免疫荧光检测。

HiBiT CRISPR 敲入细胞（红色）和亲
本对照细胞（蓝色）用抗 HiBiT 单克隆
抗体 -XFD647 进行染色，随后进行流式
细胞术分析。

通过Anti-HiBiT Magnetic Beads进行Co-IP检测，
随着 PROTAC 浓度升高，三元复合物形成更多。

利用抗 HiBiT 单克隆抗体对发光检测结果的正交
验证。

抗 HiBiT 单克隆抗体

Immunocytochemistry (ICC)

FACS Immunoprecipitation (IP)
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用 TK 启动子驱动的 HiBiT-BRD4 和 Fluc 

的双顺反子表达构建体瞬时转染 HEK293 

细胞。（A）用靶向 BRD4 的 PROTAC

化合物 dBET1 处理细胞，会导致 HiBiT-

BRD4 特异性降解，而 Fluc 对照不会发生
降解。（B）另一方面，用有毒化合物星形
孢菌素处理，两种蛋白信号均出现了非特
异性下降。

通过内参报告基因归一化来控制特异性
Nano-Glo® HiBiT Dual-Luciferase® Reporter System（HiBiT NanoDLR™）

Nano-Glo® HiBiT Dual-Luciferase® Reporter System（HiBiT NanoDLR™）可在同一样品中以“add-read-add-read”的方式顺序检

测萤火虫萤光素酶（Fluc）与HiBiT标记蛋白信号，实现双报告基因的同步定量分析。该检测系统可最大程度减少或消除由转染效率、

细胞数量、细胞活性、温度或检测时间等因素导致的实验变异性，从而提高数据质量。

核心应用：在检测目标 HiBiT 标记蛋白的受调控降解过程时，区分特异性效应与整体蛋白表达水平的变化（如细胞活力下降

或全局蛋白合成抑制）。

检测原理及流程

应用数据

第一步
加样 + 读取 Fluc 信号

ONE-Glo™ EX+LgBiT 试剂可裂解细胞，提供测量萤火
虫萤光素酶所需的底物，同时提供与 HiBiT 互补所需的
LgBiT 蛋白，从而形成重构的 NanoBiT® 萤光素酶。

1 第二步
添加 Stop&Glo 读取 HiBiT 信号

加入 NanoDLR™ Stop&Glo® 试剂，以淬灭萤火虫萤光
素酶信号，并为 NanoBiT® 萤光素酶提供发光底物，用
于定量检测 HiBiT 标记蛋白。

2

LgBiT ONE-Glo™ EX
试剂

NanoDLR™ Stop & Glo® 试剂

萤火虫萤光素酶

NanoBiT®

萤光素酶

5

Control for Specificity by Normalization to Control Reporter

The Nano-Glo® HiBiT Dual-Luciferase® Reporter System enables multiplexed measurement of HiBiT-tagged proteins 
and firefly luciferase (Fluc) in the same well. This can improve data quality by minimizing or eliminating experimental 
variability from such factors as transfection efficiency, cell number, cell viability, temperature, or measurement time. 
When measuring regulated degradation of a HiBiT-tagged protein of interest (POI), the assay can help distinguish 
specific effects from global changes in protein expression levels.

HiBiT NanoDLRTM

HEK293 cells were transiently transfected with a TK-driven bicistronic expression construct for HiBiT-BRD4 and Fluc. 
(A) Treatment of cells with dBET1, a PROTAC compound targeting BRD4 leads to specific degradation of HiBiT-BRD4 
but not the Fluc control. (B) Treatment with the toxic compound staurosporine, on the other hand, shows a non-specific 
decrease in the signals from both proteins.

The coding sequence of the POI (GOI) is cloned into a multiple cloning site (MCS) with either an N- or C-terminal HiBiT 
fusion. Following the stop codon for the HiBiT fusion protein is an IRES sequence that enables constitutive co-expression 
of non-fused Fluc from the same mRNA. In the first step (1), Fluc is quantified after addition of ONE-GloTM EX Reagent 
supplemented with LgBiT Protein. This lyses cells, provides the Fluc substrate, and converts the HiBiT tag into the 
NanoBiT® luciferase. In the second step (2), NanoDLRTM Stop & Glo® Reagent is added to the sample, quenching the Fluc 
signal and providing the NanoBiT® substrate.
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蛋白降解 透膜性与亲和力 降解表型 细胞功能分析 检测仪器三元复合物

产品 规格 目录号

Nano-Glo® HiBiT Dual-Luciferase® Reporter System
10 mL NE2010

100 mL NE2020

检测工具
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应用数据

HiBiT-CRISPR 和 Western Blot 模型结果一致，且内源性标记 HiBiT 不影响靶标蛋白的天然行为

图 . 在 HiBiT 标记细胞和野生型细胞中， 检测 BRD2 和 BRD4 蛋白由降解剂 dBET1 导致的靶标降解，野生型细胞中靶蛋白降解水平通过 Western 

Blot 检测。图显示，HiBiT-CRISPR 和 Western Blot 两个模型的靶蛋白降解的剂量反应和时程响应基本一致。

图 . 在稳定表达 LgBiT 蛋白的 HEK293 细胞中分别对 BRD2、BRD3 和 BRD4 蛋白进行 HiBiT CRISPR knock-in。图 A. 用 HiBiT Blotting Reagent

验证 HiBiT 是否被连接到了正确的蛋白上，BRD2 和 BRD3 分别得到一条分子量正确的单一条带，BRD4 的两条带分别指示的是 BRD4 大小不同的
两种亚型。图 B. 用固定浓度的降解剂 dBET1 或 MZ1 处理细胞，使用 Nano-Glo® HiBiT Lytic Detection System 终点法检测处理 4 个小时后的蛋白
降解情况，结果表明这三种 BET 家族成员的蛋白水平均有明显的下降。

图 C. 在 384 孔板的 CRISPR 衍生的多克隆细胞株中诱导 HiBiT-BRD4 

蛋白的降解。Nano-Glo® HiBiT Lytic Detection System 凭借其检测
方案简单，发光信号半衰期大于 3 个小时，成为高通量应用中批量处
理多块板的理想选择。相较于抗体检测方法， HiBiT 灵敏度更高，操
作更简单，因而更有利于蛋白降解 HTS 的测定。

使用终点法快速检测蛋白降解，是基于 384 孔板高通量筛选降解剂的理想选择

B
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The degradation of proteins is a common mechanism to alter the activities of signaling pathways. Besides
knocking down a certain protein by RNAi or chemically inhibiting its molecular activity, the targeted degradation 
of proteins by so-called proteolysis-targeting chimeras (PROTACs) has become a promising strategy to 
pharmacologically interfere with cellular signaling, especially in cases of proteins lacking regulatory or active  
sites to bind traditional enzyme inhibitors. 

PROTACs – Targeting Proteins for Degradation
PROTACs are bifunctional molecules composed of a moiety that binds to the protein of interest coupled to a moiety 
that binds to a member of an E3 ligase complex. Simultaneous binding of each moiety brings the E3 ligase complex into 
proximity to the target protein, leading to its ubiquitination and subsequent proteasomal degradation. The PROTACs 
dBET1 and dBET6 were designed to direct the BET family proteins, e.g. bromodomain-containing protein 4 (BRD4), to 
the proteasome. By tagging the target protein with HiBiT, this process can be easily monitored.

Monitor Protein Degradation in Cells

Monitoring targeted degradation of HiBiT-BRD4 in cells treated with the PROTAC dBET1

The magnitude of dBET1-dependent loss of 
HiBiT-BRD4 is influenced by its expression level. 
Overexpression likely overwhelms the endogenous 
ubiquitin ligases and proteasomes. Reducing expression 
levels by reducing the amount of transfected CMV 
expression vector, using a weaker TK promoter, or 
tagging the endogenously expressed protein improves 
the magnitude of the response.  The kinetics of protein 
degradation (see next page) can only be studied using 
the endogenous protein, however, as the mechanisms 
regulating native protein vs ectopic protein turnover 
will influence degradation rate, extent, and recovery.

The simple protocol and luminescence half-life of 
greater than 3 hours make the Nano-Glo® HiBiT Lytic 
Detection System ideal for batch processing multiple 
plates in high-throughput applications. The sensitivity 
and simplicity of HiBiT make it much more conducive 
to HTS assays of protein degradation than antibody-
based methods.

Induced degradation of HiBiT-BRD4 in a CRISPR-derived pool of cells in 384-well plates
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Figure 4. Comparison of HiBiT-BRD2 and HiBiT-BRD4 CRISPR targets to endogenous BRD2 and BRD4 after treatment with dBET1. Panel A: Western blots of 
native BRD2 and BRD4 protein levels in HEK293 cells after dBET1 treatment at the indicated concentrations and timepoints. β-actin was included for subsequent 
normalization of protein levels. Panel B: BRD4 and BRD2 protein levels from Western blots, following 4-hour dBET1 treatment. Panel C: HiBiT-BRD2 and HiBiT-BRD4 
protein levels after 4-hour dBET1 treatment, measured by luminescence. Panel D: Native BRD2 and BRD4 protein level time course following treatment with 1µM 
dBET1 across 24 hours, measured by Western blots. Panel E: HiBiT-BRD2 and HiBiT-BRD4 protein level time course following treatment with 1µM dBET1 across 
24 hours, measured by luminescence. 
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Figure 4. Comparison of HiBiT-BRD2 and HiBiT-BRD4 CRISPR targets to endogenous BRD2 and BRD4 after treatment with dBET1. Panel A: Western blots of 
native BRD2 and BRD4 protein levels in HEK293 cells after dBET1 treatment at the indicated concentrations and timepoints. β-actin was included for subsequent 
normalization of protein levels. Panel B: BRD4 and BRD2 protein levels from Western blots, following 4-hour dBET1 treatment. Panel C: HiBiT-BRD2 and HiBiT-BRD4 
protein levels after 4-hour dBET1 treatment, measured by luminescence. Panel D: Native BRD2 and BRD4 protein level time course following treatment with 1µM 
dBET1 across 24 hours, measured by Western blots. Panel E: HiBiT-BRD2 and HiBiT-BRD4 protein level time course following treatment with 1µM dBET1 across 
24 hours, measured by luminescence. 
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Figure 4. Comparison of HiBiT-BRD2 and HiBiT-BRD4 CRISPR targets to endogenous BRD2 and BRD4 after treatment with dBET1. Panel A: Western blots of 
native BRD2 and BRD4 protein levels in HEK293 cells after dBET1 treatment at the indicated concentrations and timepoints. β-actin was included for subsequent 
normalization of protein levels. Panel B: BRD4 and BRD2 protein levels from Western blots, following 4-hour dBET1 treatment. Panel C: HiBiT-BRD2 and HiBiT-BRD4 
protein levels after 4-hour dBET1 treatment, measured by luminescence. Panel D: Native BRD2 and BRD4 protein level time course following treatment with 1µM 
dBET1 across 24 hours, measured by Western blots. Panel E: HiBiT-BRD2 and HiBiT-BRD4 protein level time course following treatment with 1µM dBET1 across 
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Figure 4. Comparison of HiBiT-BRD2 and HiBiT-BRD4 CRISPR targets to endogenous BRD2 and BRD4 after treatment with dBET1. Panel A: Western blots of 
native BRD2 and BRD4 protein levels in HEK293 cells after dBET1 treatment at the indicated concentrations and timepoints. β-actin was included for subsequent 
normalization of protein levels. Panel B: BRD4 and BRD2 protein levels from Western blots, following 4-hour dBET1 treatment. Panel C: HiBiT-BRD2 and HiBiT-BRD4 
protein levels after 4-hour dBET1 treatment, measured by luminescence. Panel D: Native BRD2 and BRD4 protein level time course following treatment with 1µM 
dBET1 across 24 hours, measured by Western blots. Panel E: HiBiT-BRD2 and HiBiT-BRD4 protein level time course following treatment with 1µM dBET1 across 
24 hours, measured by luminescence. 
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Figure 4. Comparison of HiBiT-BRD2 and HiBiT-BRD4 CRISPR targets to endogenous BRD2 and BRD4 after treatment with dBET1. Panel A: Western blots of 
native BRD2 and BRD4 protein levels in HEK293 cells after dBET1 treatment at the indicated concentrations and timepoints. β-actin was included for subsequent 
normalization of protein levels. Panel B: BRD4 and BRD2 protein levels from Western blots, following 4-hour dBET1 treatment. Panel C: HiBiT-BRD2 and HiBiT-BRD4 
protein levels after 4-hour dBET1 treatment, measured by luminescence. Panel D: Native BRD2 and BRD4 protein level time course following treatment with 1µM 
dBET1 across 24 hours, measured by Western blots. Panel E: HiBiT-BRD2 and HiBiT-BRD4 protein level time course following treatment with 1µM dBET1 across 
24 hours, measured by luminescence. 
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Figure 4. Comparison of HiBiT-BRD2 and HiBiT-BRD4 CRISPR targets to endogenous BRD2 and BRD4 after treatment with dBET1. Panel A: Western blots of 
native BRD2 and BRD4 protein levels in HEK293 cells after dBET1 treatment at the indicated concentrations and timepoints. β-actin was included for subsequent 
normalization of protein levels. Panel B: BRD4 and BRD2 protein levels from Western blots, following 4-hour dBET1 treatment. Panel C: HiBiT-BRD2 and HiBiT-BRD4 
protein levels after 4-hour dBET1 treatment, measured by luminescence. Panel D: Native BRD2 and BRD4 protein level time course following treatment with 1µM 
dBET1 across 24 hours, measured by Western blots. Panel E: HiBiT-BRD2 and HiBiT-BRD4 protein level time course following treatment with 1µM dBET1 across 
24 hours, measured by luminescence. 
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Figure 4. Comparison of HiBiT-BRD2 and HiBiT-BRD4 CRISPR targets to endogenous BRD2 and BRD4 after treatment with dBET1. Panel A: Western blots of 
native BRD2 and BRD4 protein levels in HEK293 cells after dBET1 treatment at the indicated concentrations and timepoints. β-actin was included for subsequent 
normalization of protein levels. Panel B: BRD4 and BRD2 protein levels from Western blots, following 4-hour dBET1 treatment. Panel C: HiBiT-BRD2 and HiBiT-BRD4 
protein levels after 4-hour dBET1 treatment, measured by luminescence. Panel D: Native BRD2 and BRD4 protein level time course following treatment with 1µM 
dBET1 across 24 hours, measured by Western blots. Panel E: HiBiT-BRD2 and HiBiT-BRD4 protein level time course following treatment with 1µM dBET1 across 
24 hours, measured by luminescence. 
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应用数据

采用实时活细胞检测可获取更多降解参数，对降解剂的效能进行更准确的评估

上图 .对HEK293细胞中BRD3蛋白进行内源性HiBiT标记，不同浓度降解剂MZ1处理细胞后对靶蛋白水平进行 24小时实时监测，从得到的动态结果，
计算蛋白降解的动力学参数，例如降解速率，最大降解值（ Dmax ），最大降解水平持续时间（ Time at Dmax ）等。由图可知，不同浓度药物处理达
到 Dmax 的时间不同，因此对于终点法检测，如果在所选的检测时间点并不是所有浓度都达到了 Dmax，会影响对药物 potency 的判断，而实时检测可
以获得更多的降解参数，从而对降解剂的效能进行更准确的评估。

图 . 联合细胞活力及细胞毒性检测确认发光信号下降（降解）并非由于药物对细胞活性的影响所致，可用于辅助区分随后可能导致毒性的靶标降解。
使用不同的活性检测方法测定不同毒性阶段，进行动力学多重检测：

• 图 A.HiBiT 标签标记的 Ikaros 蛋白在分子胶化合物伊伯多米德处理后的动态降解检测 

• 图 B. 降解检测与 CellTox™-Green 细胞毒性检测（膜完整性检测）同步进行
• 图 C. 24 小时动态读数下进行降解检测后，叠加 CellTiter-Fluor™ 活力检测（活性细胞蛋白酶）
• 图 D. 24 小时动态读数下进行降解检测后，叠加 CellTiter-Glo®（CTG）活力检测（细胞 ATP 水平）

联合细胞活力等方法确认发光信号下降（降解）并非由于药物对细胞活性的影响所致

Targeted Protein Degradation W H I T E PA P E R
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传统的分析物的检测和定量方法通常耗时且检测步骤多，如 Western blotting 和 ELISA。Lumit®技术是一种简单快速的、基于多孔板、

免洗、均质型、生物发光免疫检测方法。它的高特异性和易于高通量筛选 （HTS）使其成为科学家进行基础研究和药物发现的有力工具。

技术原理

Lumit®  lmmunoassay Cellular System（ICS）可以在表达靶蛋白的任

何细胞类型中，在天然水平检测细胞内蛋白的磷酸化或总靶蛋白量。 

该系统中包含 Lumit® 二抗，分别针对兔、小鼠或山羊，这些二抗分别

与 NanoBiT® 亚基 SmBiT 和 LgBiT 相偶联，用户提供两种针对靶蛋白

的一抗（或选择包含一抗的完整试剂盒）。裂解细胞后磷酸化的蛋白或

总靶蛋白被各自的一抗对识别，然后 Lumit® 二抗识别对应种属的一抗，

从而使 LgBiT 和 SmBiT 紧密靠近，并形成可产生明亮发光信号的有功

能的酶。

右图 . 以 SMARCA4 的降解为例，加入 PROTAC 后，SMARCA4 蛋白被降解，
发光信号下降。

检测流程Targeted Protein Degradation W H I T E PA P E R

WP120  |  Page 2

Since degrader compounds are designed to achieve loss 
of target proteins, assays that enable precise protein 
quantitation are required to identify, characterize and triage 
small molecule degraders. As with typical small molecule 
screening approaches, researchers require methods that 
can be scaled to high-throughput workflows with minimal 
hands-on time and yield reproducible results. However, 
there are also unique assay considerations. Because 
degrader compounds utilize the cell’s own machinery 
as the degradation mechanism, in vitro biochemical 
approaches are not feasible. In addition, understanding 
both the protein degradation and recovery rates are 
required for complete compound characterization.

Strategies for Protein-Level Detection in TPD

The most common approach for quantitating cellular 
protein abundance is the traditional Western blot that relies 
on a primary antibody against the target protein of interest. 
This approach allows for measurement of the endogenous 
protein within its native environment and requires no 
cellular engineering. It can be commonly employed in the 
laboratory setting with generally available research tools. 
However, the requirement for a high-quality antibody 
against the target protein can limit this approach. Further, 

Western blot methods provide only semi-quantitative 
results, with low-throughput processing and significant 
hands-on time. 

Mass spectrometry methods are also an option, but they 
are limited in achievable throughput. These methods 
provide only a snapshot of protein levels at a specific 
time after compound treatment. They rely on knowledge 
about when the protein should be measured, or performing 
repeated sample collection to evaluate multiple timepoints.

To overcome the limitations of primary antibody-based 
methods, researchers often employ protein tags that can 
be readily measured. Most commonly, these fall into two 
categories: 1) fluorescent (e.g., green fluorescent protein 
[GFP], HaloTag® ligands, monomeric red fluorescent 
proteins [mRFPs] such as mCherry, or yellow fluorescent 
protein [YFP]); and 2) luminescent (firefly and Renilla 
luciferase, NanoLuc® luciferase, or HiBiT technology). 

Fluorescent tags allow high-content imaging applications, 
but they are not as sensitive as luminescent options. The 
luminescent tags, HiBiT and NanoLuc® luciferase, offer the 
greatest dynamic range of detection, over 7 log orders of 
magnitude; therefore, they are particularly well suited to 
measure target protein abundance. In addition, they can 
easily be monitored using luminometers in plate-based, 
high-throughput format, yielding highly quantitative results. 
The assays offer lytic and live-cell detection options, and 
allow for calculation of key degradation parameters to 
rank order and triage compounds. NanoLuc® luciferase is 
a 19kDa protein that generates a bright luminescent signal 
upon substrate addition. The HiBiT tagging system is a 
derivative of NanoLuc® technology based on structural 
complementation. It is composed of the 11 amino acid 
HiBiT peptide and its high-affinity complementation 
partner, LgBiT, which can be delivered as part of the 
detection reagent or expressed in the cell (Figure 2). Upon 
treatment with a degradation compound, NanoLuc® or 
HiBiT fusion proteins will be degraded by the proteasome, 
resulting in a loss of luminescence (Figure 2). These 
tagging options are compared in Table 1. 

PROTACs

Target

E3 recruiter

Active E3 complex

Ubiquinated
target

Proteasome
recruitment

Degraded
target

E3

Ternary 
complex

Figure 1. Overview of the cellular targeted protein degradation pathway. 
PROTAC® compounds facilitate the interaction between the target protein and 
the cell’s E3 ligase complex. This interaction results in target ubiquitination 
and, ultimately, degradation by the ubiquitin-proteasome system.
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应用数据

PROTAC 处理后天然的 SMARCA4 的降解

检测工具

上图 .PROTAC 处理后天然的 SMARCA4 的降解。每孔接种 50,000 个细胞。用指定化合物处理后，使用 Lumit® Immunoassay Cellular System （set 
2）检测 SMARCA4 的水平。图 A. 用 250nM ACBI-1、250nM ACBI-1 + 20µM MG132、250nM Cis-ACBI-1 或 DMSO 处理 5 小时后的 SMARCA4 
水平。图 B. ACBI-1 在三种不同细胞系中对 SMARCA4 降解的分析。图 C. ACBI-1 降解 SMARCA4 的时间过程。

人类细胞靶点 信号通路 适用 Lumit® Immunoassay 
Cellular System （目录号）

完整试剂盒
（包含一抗）

AKT PROTAC MS-21 Set 1 (W1201) 有

B-cell lymphoma 6 protein (BCL-6) BI-3802 Set 1 (W1201) 无

BRD4 PROTACs ARV-771, dBET6 Set 1 (W1201) 有

Burton's Tyrosine Kinase (BTK) PROTAC MT-802 Set 1 (W1201) 有

ER (Estrogen Receptor) Fulvestrant Set 1 (W1201) 无

SMARCA2 (BRM) PROTAC ACBI-1 具体详情参见操作说明 有

SMARCA4 (BRG1) PROTAC ACBI-1 Set 2 (W1331) 有

STAT3 PROTAC SD-36 Set 1 (W1201) 有

进入 Promega 官网查看详细操作说明，如需购买完整试剂盒请联系 Promega。

产品 规格 目录号

Lumit® Immunoassay Cellular System – Starter Kit 200 assays W1220

Lumit® Immunoassay Cellular System – Set 1 

100 assays W1201

1000 assays W1202

10,000 assays W1203

Lumit® Immunoassay Cellular System – Set 2 
100 assays W1331

1000 assays W1332

10,000 assays W1333

下载 Lumit®

免疫检测系统手册

蛋白降解 透膜性与亲和力 降解表型 细胞功能分析 检测仪器三元复合物
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技术原理

NanoBRET® Target Engagement （TE）是一种强大的技术，可用于研究活细胞中的相关蛋白：配体结合事件。将目标蛋白（POI）

与 NanoLuc® 萤光素酶融合后表达作为供体，与靶标可逆结合的配体连接上专用的 NanoBRET® 618 荧光基团形成细胞渗透性荧光

示踪分子（Tracer）作为受体。Tracer 结合目标蛋白可拉近萤光素酶（供体）和荧光基团（受体）的距离，进而触发生物发光共振

能量转移（BRET），如图，加入待测化合物（降解剂）后，化合物结合靶标会与 Tracer 产生竞争置换，通过 BRET 信号的降低可

以确定化合物的结合。

应用数据

评估降解剂与 E3 连接酶细胞内亲和力、可利用性与渗透性

图 A. 采用 NanoBRET® TE CRBN Assay 分别在活细胞模式下测定了 PROTAC 的细胞内亲和力（intracellular affinity），在透化细胞模式（加入洋
地黄皂苷破坏细胞膜，去除屏障作用）下检测 PROTAC 的固有亲和力   （intrinsic affinity）。表   B. 基于图 A 的 NanoBRET® TE IC50 数据，计算各
化合物的可用性指数（AI），    Lenalidomide 作为高透膜性对照化合物，其 AI 值默认设定为   1  ；  dBET6 的 AI 值为 5.6  ，  dBET1 的 AI 值为 60  ，表明
dBET6 的细胞内可用性约为 dBET1 的   10 倍  。 

POI 可以是靶蛋白或 E3 连接酶，匹配对应的 Tracer
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1. Calculate Relative Binding Affinity (RBA)

RBAPROTAC AI=
RBAControl

2. Calculate Availability Index (AI)
• Normalize to permeable control

3. Compare AI values between compounds
• AI = 1 for control
• AI > 1 = less available than control
• AI < 1 = more available than control
• i.e. AI = 10 means “10X less available 

than the control”

Live Cells 

E3
NLuc

VS 

Permeabilized Cells 

E3
NLuc

m
BR

ET

[Ligand]

Intracellular 
Affinity

Intrinsic 
Affinity

PROTAC
of Interest

Permeable
Control

Vasta et al. 2021 Methods Mol. Biol.

A

B

化合物膜通透性与靶点结合亲和力
Compound Permeability and Target Affinity

NanoBRET® Target Engagement（TE）技术
——活细胞水平检测化合物与靶标结合

蛋白降解 透膜性与亲和力 降解表型 细胞功能分析 检测仪器三元复合物
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检测工具

降解剂与 E3 连接酶相互作用检测工具列表

检测类型 E3 连接酶 产品 规格（96 孔板） 目录号

检测系统

CRBN NanoBRET®TE Intracellular E3 Ligase Assays, CRBN

100 assays N2910

1000 assays N2911 

10,000 assays N2912

VHL NanoBRET® TE Intracellular E3 Ligase Assays, VHL

100 assays N2930

1000 assays N2931

10,000 assays N2932

IAP(cIAP1,cIAP2,& XIAP) NanoBRET® TE Intracellular E3 Ligase Assays, IAP Please Inquire

MDM2 NanoBRET®TE Intracellular E3 Ligase Assay, MDM2 Please Inquire

表达载体

CRBN NanoLuc®-CRBN fusion vector 20 µg N2741

VHL VHL-NanoLuc® fusion vector 20 µg N2751

IAP(cIAP1,cIAP2,& XIAP)
NanoLuc®-cIAP1 Fusion Vector Please Inquire

NanoLuc®-XIAP Fusion Vector| Please Inquire

降解剂与靶蛋白相互作用工具靶点列表

即用型试剂盒

• 350+ Kinase
• Kinase Profiling：K192 Kinases, CDK

• Histone Deacetylase (HDAC)：HDAC1, HDAC2, HDAC3, HDAC6, HDAC10 

• Bromodomains (BRDs)：BRD2, BRD3, BRD4, BRD7, BRD9, BRDT, BRPF1, CECR2, TAF1, TAF1L

• DNA Damage Response (DDR)：PARG, POLQ (Polymerase Domain), POLQ (Helicase Domain), PRMT5

• Poly (ADP-Ribose) Polymerase (PARP)：PARP 1, 2, 3, 4, 5a, 5b, 7, 10, 11, 12, 14 & 16

• G-protein Coupled Receptors (GPCR)：>20 GPCRs from >5 families

• Heat Shock Protein (HSP)：HSP90AB1

• Inflammasome：NLRP3

• RAF Protomer & Homdimers：ARAF, BRAF, CRAF

• RAS：KRAS2B WT, KRAS2B(G12C), KRAS2B(G12A), KRAS2B(G12D), KRAS2B(G12S), KRAS2B(G12V), KRAS2B(G12R), 
KRAS2B(G13D), KRAS2B(Q61H), KRAS2B(Q61L), KRAS2B(Q61R), KRAS2B(Y96D), HRAS WT, HRAS(G12C), 
HRAS(G12V)

用户 DIY 开发专有靶点检测系统

• NanoBRET® Dyes for DIY NanoBRET® TE
• NanoLuc® Cloning Vectors

下载 NanoBRET®  
TE 技术手册

查看激酶—NanoLuc®

融合蛋白表达载体

蛋白降解 透膜性与亲和力 降解表型 细胞功能分析 检测仪器三元复合物
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Lumit® Anti-Tag Protein Interaction Reagents 是用于检测蛋白质：蛋白质相互作用或蛋白质 : 小分子相互作用的均质型（无洗

涤步骤）免疫检测系统。主要应用包括：寻找这些相互作用的抑制剂或筛选调节相互作用的物质，如 PROTACs 等降解剂。

技术优势

• 真正基于溶液的检测方法：简化工作流程，仅需“添加 - 读数”，无需固定或洗涤步骤，节省时间，可以在 120 分钟内完成检测。 

• 通用型检测平台：以商品化纯化蛋白质的常用亲和纯化标签作为直接分析物，例如 6His、GST、FLAG®，生物素以及人 IgG。

• 宽广的动态范围：基于生物发光法，检测更灵敏，具有广泛动态范围。

• 适用于高通量应用：适用于 384 孔板，使用多功能读板仪即可检测，操作流程简单，实验周期短，非常适合抑制剂筛选。

技术原理

NanoBiT® 萤光素酶是一种结构互补性报告基因，非常适合进行相互作用研究。NanoBiT® 系统由两个亚基组成 : 大亚基（LgBiT；

18kDa）和小亚基（SmBiT；11 氨基酸肽），它们可以作为重组融合蛋白表达，或通过化学方法偶联到抗体或其他感兴趣的靶标蛋

白上。LgBiT 和 SmBiT 两个亚基之间的自发亲和力较弱，当 LgBiT 和 SmBiT 被融合伴侣蛋白拉近时，它们会形成一个功能性酶，

在 Nano-Glo® 底物存在的情况下产生发光信号。

www.promega.com

Lumit™ Immunoassays for Monitoring PROTAC and Molecular Glue 
Interactions and Ternary Complex Formation
Ellen Crummy, Dareen Mikheil, Rod Flemming, Elizabeth Caine, Nidhi Nath, Marjeta Urh and Julie Conkright-Fincham
Promega Corporation, 2800 Woods Hollow Rd, Madison, WI 53711

1. Introduction 3. Lumit PROTAC assay for monitoring ternary
complex formation

5. PROTAC and small molecule interactions with
BET proteins

2. Lumit Protein Interaction Immunoassay 4. Molecular glue interactions with cereblon
complex 6. Conclusions

PS448 | 0522

Proteolysis-targeting chimeras (PROTACs) are heterobifunctional 
small molecules designed to degrade a specific target protein. 
PROTACs have great therapeutic promise as they offer a new 
mechanism of action for drug development. To continue the rapid 
growth in the field of PROTACs, high throughput screening 
techniques are required to discover new PROTACs targeting different 
proteins and E3 ligases. 

We present Lumit™ Protein Interaction Immunoassay, a homogenous 
(no-wash) bioluminescent assay to measure protein-protein or 
protein-small molecule interactions in solution. Using streptavidin 
and antibodies that recognize commonly used protein tags coupled 
with NanoLuc Technology, Lumit™ assays have a simple add-and-
read protocol suitable for multiplexing and high throughput screens. 

Here, we demonstrate how Lumit™ Immunoassays can be used to 
monitor both binary interactions and ternary PROTAC-mediated 
complex formation.

• We have developed a luminescent, signal-based homogeneous immunoassay
platform (Lumit™) to study PROTAC and molecular glue interactions and
ternary complex formation biochemically.

• Here we show examples with well-established proteins such as cereblon and
BET proteins, but protocols are adaptable for other tagged proteins of interest
(see table below).

• Assays are easy to set up and high throughput, allowing for rapid, simple
screening for new PROTACs and glues.

Corresponding author: ellen.crummy@promega.com 

• In Lumit interaction assays, NanoBiT subunits (SmBiT and LgBiT) are
conjugated to two different antibodies or an antibody and streptavidin.

• When two tagged proteins or a protein and a biotinylated small molecule
interact in the presence of corresponding Lumit™ reagents, antibody (or
streptavidin) conjugated SmBiT and LgBiT are brought into proximity and
form an active luminescent enzyme.

• The assay has a no-wash format, requires small sample volumes, and can
be run in a high-throughput format.
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Lumit assays demonstrate dBET6 is more potent than dBET1 and show 
similar potencies between ARV-771 and MZ1. In both systems the 
characteristic Hook effect is observed at high PROTAC concentrations. 

FLAG
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Ligase

BRD3
(BD2)
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With BRD3(BD2) as our target protein, we 
monitored PROTAC-mediated ternary 
complex formation with cereblon
complex and VHL complex using anti-
FLAG-LgBiT and anti-GST-SmBiT Lumit 
reagents.
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To determine the relative affinities of molecular glues, we titrated them into a 
cereblon-thalidomide tracer complex. As the tracer is competed off, the 
luminescent signal decreases. Relative IC50 values correlate to target 
engagement assays in lysed cells.
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To determine how linkers and the cereblon binding ligand affects a PROTAC’s 
interaction with BET family members, we looked at the relative IC50s of HJB97 and 
HJB97-derived PROTACS (PROTAC BET Deg. 1 and 2) and JQ1 and JQ1-derived 
PROTACs (dBET1 and dBET6). We found the linker and E3 binding ligand enhances 
binding. These studies correlate with target engagement assays from lysed cells 
(not shown), suggesting both assays can be used to screen for the effects of linkers 
on affinity to targets.

Kit Name (Part#) Components (Part#)

Lumit™ anti-6His-LgBiT and –SmBiT (CS332211)
Lumit™ anti-6His-LgBiT(CS332201)
Lumit™ anti-6His-SmBiT (CS332202)

Lumit™ anti-GST-LgBiT and -SmBiT (CS3322112)
Lumit™ anti-GST-LgBiT (CS332203)
Lumit™anti GST-SmBiT (CS332204)

Lumit™ anti-FLAG®-LgBiT and -SmBiT(CS332213)
Lumit™ anti FLAG®-LgBiT (CS332205)
Lumit™ anti FLAG®-SmBiT (CS332206)

Lumit™ anti-Human IgG-LgBiT and -SmBiT(CS332214)
Lumit™ anti Human IgG-LgBiT (CS332207)
Lumit™ anti Human IgG-SmBiT (CS332208)

Lumit™ Streptavidin-LgBiT and -SmBiT(CS332215) Lumit™ Streptavidin-LgBiT (CS332209)
Lumit™ Streptavidin-SmBiT (CS332210)

Name Size Catalog#

Lumit™ Immunoassay Detection 
Reagent A

500 assays VB2010
5,000 assays VB2020
50,000 assays VB2030

www.promega.com
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Proteolysis-targeting chimeras (PROTACs) are heterobifunctional 
small molecules designed to degrade a specific target protein. 
PROTACs have great therapeutic promise as they offer a new 
mechanism of action for drug development. To continue the rapid 
growth in the field of PROTACs, high throughput screening 
techniques are required to discover new PROTACs targeting different 
proteins and E3 ligases. 

We present Lumit™ Protein Interaction Immunoassay, a homogenous 
(no-wash) bioluminescent assay to measure protein-protein or 
protein-small molecule interactions in solution. Using streptavidin 
and antibodies that recognize commonly used protein tags coupled 
with NanoLuc Technology, Lumit™ assays have a simple add-and-
read protocol suitable for multiplexing and high throughput screens. 

Here, we demonstrate how Lumit™ Immunoassays can be used to 
monitor both binary interactions and ternary PROTAC-mediated 
complex formation.

• We have developed a luminescent, signal-based homogeneous immunoassay
platform (Lumit™) to study PROTAC and molecular glue interactions and
ternary complex formation biochemically.

• Here we show examples with well-established proteins such as cereblon and
BET proteins, but protocols are adaptable for other tagged proteins of interest
(see table below).

• Assays are easy to set up and high throughput, allowing for rapid, simple
screening for new PROTACs and glues.

Corresponding author: ellen.crummy@promega.com 

• In Lumit interaction assays, NanoBiT subunits (SmBiT and LgBiT) are
conjugated to two different antibodies or an antibody and streptavidin.

• When two tagged proteins or a protein and a biotinylated small molecule
interact in the presence of corresponding Lumit™ reagents, antibody (or
streptavidin) conjugated SmBiT and LgBiT are brought into proximity and
form an active luminescent enzyme.

• The assay has a no-wash format, requires small sample volumes, and can
be run in a high-throughput format.
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Lumit assays demonstrate dBET6 is more potent than dBET1 and show 
similar potencies between ARV-771 and MZ1. In both systems the 
characteristic Hook effect is observed at high PROTAC concentrations. 
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To determine the relative affinities of molecular glues, we titrated them into a 
cereblon-thalidomide tracer complex. As the tracer is competed off, the 
luminescent signal decreases. Relative IC50 values correlate to target 
engagement assays in lysed cells.
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To determine how linkers and the cereblon binding ligand affects a PROTAC’s 
interaction with BET family members, we looked at the relative IC50s of HJB97 and 
HJB97-derived PROTACS (PROTAC BET Deg. 1 and 2) and JQ1 and JQ1-derived 
PROTACs (dBET1 and dBET6). We found the linker and E3 binding ligand enhances 
binding. These studies correlate with target engagement assays from lysed cells 
(not shown), suggesting both assays can be used to screen for the effects of linkers 
on affinity to targets.

Kit Name (Part#) Components (Part#)

Lumit™ anti-6His-LgBiT and –SmBiT (CS332211)
Lumit™ anti-6His-LgBiT(CS332201)
Lumit™ anti-6His-SmBiT (CS332202)

Lumit™ anti-GST-LgBiT and -SmBiT (CS3322112)
Lumit™ anti-GST-LgBiT (CS332203)
Lumit™anti GST-SmBiT (CS332204)

Lumit™ anti-FLAG®-LgBiT and -SmBiT(CS332213)
Lumit™ anti FLAG®-LgBiT (CS332205)
Lumit™ anti FLAG®-SmBiT (CS332206)

Lumit™ anti-Human IgG-LgBiT and -SmBiT(CS332214)
Lumit™ anti Human IgG-LgBiT (CS332207)
Lumit™ anti Human IgG-SmBiT (CS332208)

Lumit™ Streptavidin-LgBiT and -SmBiT(CS332215) Lumit™ Streptavidin-LgBiT (CS332209)
Lumit™ Streptavidin-SmBiT (CS332210)

Name Size Catalog#

Lumit™ Immunoassay Detection 
Reagent A

500 assays VB2010
5,000 assays VB2020
50,000 assays VB2030

②   检测 E3 连接酶与降解剂相互作用

①    检测靶蛋白与降解剂相互作用

化合物膜通透性与靶点结合亲和力
Compound Permeability and Target Affinity

Lumit® Anti-Tag PPI 技术
——无需洗涤固定，生化水平均质法检测蛋白—蛋白 / 小分子相互作用

蛋白降解 透膜性与亲和力 降解表型 细胞功能分析 检测仪器三元复合物
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应用数据

检测分子胶的亲和力

检测工具

图 . 测定分子胶的相对亲和力，我们将其滴定至沙利度胺 - 泊马度胺类（thalidomide）示踪剂与 CRBN 的复合物体系中。当分子胶置换示踪剂时，发
光信号随之减弱。测得的相对 IC50 值与裂解细胞中的靶点结合实验结果呈正相关。

产品 规格 目录号

Lumit® Anti-6His-LgBiT and Anti-6His-SmBiT 20µl each W1600

Lumit® Anti-GST-LgBiT and Anti-GST-SmBiT 20µl each W1620

Lumit® Anti-DYKDDDDK-LgBiT and Anti-DYKDDDDK-SmBiT 20µl each W1640

Lumit® Streptavidin-LgBiT and Streptavidin-SmBiT 20µl each W1660

Lumit® Anti-Human lgG-LgBiT and Anti-Human lgG-SmBiT Please require

Lumit® Anti-6His-LgBiT 200µl W1601

Lumit® Anti-6His-SmBiT 200µl W1611

Lumit® Anti-GST-LgBiT 200µl W1621

Lumit® Anti-GST-SmBiT 200µl W1631

Lumit® Anti-DYKDDDDK-LgBiT 200µl W1641

Lumit® Anti-DYKDDDDK-SmBiT 200µl W1651

Lumit® Streptavidin-LgBiT 200µl W1661

Lumit® Streptavidin-SmBiT 200µl W1671

Lumit® Anti-Human lgG-LgBiT Please require

Lumit® Anti-Human lgG-SmBiT Please require

搭配购买检测试剂：Lumit® Detection Reagent A

500 assays VB2010

5000 assays VB2020

50,000 assay VB2030

下载 Lumit®

Anti-Tag 手册

www.promega.com
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Proteolysis-targeting chimeras (PROTACs) are heterobifunctional 
small molecules designed to degrade a specific target protein. 
PROTACs have great therapeutic promise as they offer a new 
mechanism of action for drug development. To continue the rapid 
growth in the field of PROTACs, high throughput screening 
techniques are required to discover new PROTACs targeting different 
proteins and E3 ligases. 

We present Lumit™ Protein Interaction Immunoassay, a homogenous 
(no-wash) bioluminescent assay to measure protein-protein or 
protein-small molecule interactions in solution. Using streptavidin 
and antibodies that recognize commonly used protein tags coupled 
with NanoLuc Technology, Lumit™ assays have a simple add-and-
read protocol suitable for multiplexing and high throughput screens. 

Here, we demonstrate how Lumit™ Immunoassays can be used to 
monitor both binary interactions and ternary PROTAC-mediated 
complex formation.

• We have developed a luminescent, signal-based homogeneous immunoassay
platform (Lumit™) to study PROTAC and molecular glue interactions and
ternary complex formation biochemically.

• Here we show examples with well-established proteins such as cereblon and
BET proteins, but protocols are adaptable for other tagged proteins of interest
(see table below).

• Assays are easy to set up and high throughput, allowing for rapid, simple
screening for new PROTACs and glues.

Corresponding author: ellen.crummy@promega.com 

• In Lumit interaction assays, NanoBiT subunits (SmBiT and LgBiT) are
conjugated to two different antibodies or an antibody and streptavidin.

• When two tagged proteins or a protein and a biotinylated small molecule
interact in the presence of corresponding Lumit™ reagents, antibody (or
streptavidin) conjugated SmBiT and LgBiT are brought into proximity and
form an active luminescent enzyme.

• The assay has a no-wash format, requires small sample volumes, and can
be run in a high-throughput format.

Streptavidin-SmBiT

Protein-Protein Interaction Protein-Small Molecule
Interaction

GST GST
Biotin

Anti-GST-SmBiTAnti-HIS-LgBiT

A B

Anti-GST-LgBiT

HIS

A B A
Protein A

Protein B Protein A

100 101 102 103 104
0.0

0.2

0.4

0.6

0.8

1.0

Cereblon complex + BRD3(BD2)
ternary complex formation

[PROTAC], nM

Fr
ac

tio
n 

of
 m

ax
im

um

dBET1
dBET6

100 101 102 103 104
0.0

0.2

0.4

0.6

0.8

1.0

VHL complex + BRD3(BD2)
ternary complex formation

[PROTAC], nM

Fr
ac

tio
n 

of
 M

ax
im

um

ARV-771
MZ1

Lumit assays demonstrate dBET6 is more potent than dBET1 and show 
similar potencies between ARV-771 and MZ1. In both systems the 
characteristic Hook effect is observed at high PROTAC concentrations. 
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With BRD3(BD2) as our target protein, we 
monitored PROTAC-mediated ternary 
complex formation with cereblon
complex and VHL complex using anti-
FLAG-LgBiT and anti-GST-SmBiT Lumit 
reagents.
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To determine the relative affinities of molecular glues, we titrated them into a 
cereblon-thalidomide tracer complex. As the tracer is competed off, the 
luminescent signal decreases. Relative IC50 values correlate to target 
engagement assays in lysed cells.
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To determine how linkers and the cereblon binding ligand affects a PROTAC’s 
interaction with BET family members, we looked at the relative IC50s of HJB97 and 
HJB97-derived PROTACS (PROTAC BET Deg. 1 and 2) and JQ1 and JQ1-derived 
PROTACs (dBET1 and dBET6). We found the linker and E3 binding ligand enhances 
binding. These studies correlate with target engagement assays from lysed cells 
(not shown), suggesting both assays can be used to screen for the effects of linkers 
on affinity to targets.

Kit Name (Part#) Components (Part#)

Lumit™ anti-6His-LgBiT and –SmBiT (CS332211)
Lumit™ anti-6His-LgBiT(CS332201)
Lumit™ anti-6His-SmBiT (CS332202)

Lumit™ anti-GST-LgBiT and -SmBiT (CS3322112)
Lumit™ anti-GST-LgBiT (CS332203)
Lumit™anti GST-SmBiT (CS332204)

Lumit™ anti-FLAG®-LgBiT and -SmBiT(CS332213)
Lumit™ anti FLAG®-LgBiT (CS332205)
Lumit™ anti FLAG®-SmBiT (CS332206)

Lumit™ anti-Human IgG-LgBiT and -SmBiT(CS332214)
Lumit™ anti Human IgG-LgBiT (CS332207)
Lumit™ anti Human IgG-SmBiT (CS332208)

Lumit™ Streptavidin-LgBiT and -SmBiT(CS332215) Lumit™ Streptavidin-LgBiT (CS332209)
Lumit™ Streptavidin-SmBiT (CS332210)

Name Size Catalog#

Lumit™ Immunoassay Detection 
Reagent A

500 assays VB2010
5,000 assays VB2020
50,000 assays VB2030

下载 Lumit®

免疫检测系统手册

蛋白降解 透膜性与亲和力 降解表型 细胞功能分析 检测仪器三元复合物
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技术原理

NanoBRET® （Protein Protein Interaction）PPI 技术 是基于 NanoLuc® 萤光素酶和 Halotag® 蛋白标签技术改良的 BRET 检测，用

于进行蛋白质间相互作用检测。如下图，将A蛋白与NanoLuc®萤光素酶融合，作为光信号的供体；B蛋白与HaloTag®蛋白标签融合，

通过专用的 HaloTag® 618 荧光配基，给 B 蛋白带上荧光基团，作为光信号的受体。在细胞中共表达两个融合蛋白，如果蛋白 A 和

B 产生相互作用，即可产生 BRET 信号。检测不同蛋白降解研究步骤中的蛋白相互作用，仅需要替换不同的 A 或 B 蛋白即可。

检测蛋白酶体募集：
Proteasomal recruitment 

• NanoLuc® -POI A：目标蛋白
• HaloTag® - POI B：PSMD3（26S 蛋白

酶体调节亚基 3）

检测靶蛋白泛素化：
Target ubiquitination 

• NanoLuc® -POI A：目标蛋白
• HaloTag® - POI B：泛素蛋白

检测三元复合物的形成：
Ternary complex formation 

• NanoLuc® -POI A：目标蛋白
• HaloTag® - POI B：E3 连接酶

,

KKiinneettiicc  MMoonniittoorriinngg  ooff  TTeerrnnaarryy  CCoommpplleexx  FFoorrmmaattiioonn
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• Both PROTAC #1 and PROTAC #2 show rapid formation of ternary complexes inside cells 

• PROTAC #2 shows much stronger signal for ternary complex formation, even at 10x lower conc.
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AASSSSAAYY ##44

PROTAC (1 µM) / PC (0.12 µM)

DMSO PROTAC (1 µM) / PC (0.37 µM)

PROTAC (1 µM) / PC (1.1 µM)

PROTAC (1 µM) / PC (3.3 µM)

PROTAC (1 µM) / PC (10 µM)

• PROTAC increases trafficking of 

target to the proteasome

• Parental compounds (PC) can 

be used as controls

KKiinneettiicc  MMoonniittoorriinngg  ooff  TTaarrggeett  PPrrootteeiinn  UUbbiiqquuiittiinnaattiioonn
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• Ubiquitination signal increases faster and to greater extent with PROTAC #2 compared to #1
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三元复合物形成 / 泛素化 / 蛋白酶体募集
E3 Ternary Complex/Ubiquitination/Proteasomal Recruitment

NanoBRET® PPI 技术
——活细胞水平监测蛋白：蛋白相互作用

蛋白降解 透膜性与亲和力 降解表型 细胞功能分析 检测仪器三元复合物
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应用数据

三元复合物形成的实时监测

图 . 分别使用 PROTACs MZ-1（1 μM）或 dBET6（0.1 μM）进行相关处理后，测定内源性标记的 HiBiT-BRD4 与异位表达的 HaloTag®-VHL（图 A）
和 HaloTag®-CRBN（图 B）之间三元复合物的形成情况。使用 NanoBRET® Kinetic Detection System 记录 6 小时内的相关数据。

图 . PROTAC—dBET1（1 μM）和 dBET6（0.1 μM）—处理后异
位表达的HiBiT-BRD4的泛素化—通过NanoBRET® 进行检测。
相较于 dBET1，dBET6的泛素化信号增加速度更快，强度更高，
尽管其浓度比 dBET1 低 10 倍。

检测 PROTAC 诱导靶点泛素化的效能 多泛素化靶蛋白的蛋白酶体募集研究

图 . 使用 PROTAC MZ-1（1 μM）进行处理后，26S 蛋白酶体中 HiBiT-BRD4

募集的时间过程分析。与母体化合物 VH298（即 MZ-1 的 VHL 识别域）共
处理结果证实了本检测的特异性。由于 MZ-1 被竞争性置换，BRET 信号随
VH298 浓度的增加而降低。 

检测工具

检测类型 产品 规格（96 孔板） 目录号

NanoBRET® 三元复合物
NanoBRET® CRBN Ternary Complex Starter Kit 200 assays ND2720

NanoBRET® VHL Ternary Complex Starter Kit 200 assays ND2700

NanoBRET® 泛素化 NanoBRET® Ubiquitination Starter Kit 200 assays ND2690

NanoBRET® 蛋白酶体募集 NanoBRET®Proteasomal Recruitment Starter Kit 200 assays ND2730

NanoBRET® HaloTag®

融合蛋白载体

HaloTag®-CRBN Fusion Vector 20 μg N2691

HaloTag®-VHL Fusion Vector 20 μg N2731

HaloTag® -Ubiquitin Fusion Vector 20 μg N2721

HaloTag®-PSMD3 Fusion Vector 20 μg N2701

蛋白降解 透膜性与亲和力 降解表型 细胞功能分析 检测仪器三元复合物
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Lumit® Anti-Tag Protein Interaction Reagents 是用于检测蛋白质 : 蛋白质相互作用或蛋白质 : 小分子相互作用的均质型（无洗涤

步骤）免疫检测系统。主要应用包括：寻找这些相互作用的抑制剂或筛选调节相互作用的物质，如 PROTACs 等降解剂。

技术优势

• 真正基于溶液的检测方法：简化工作流程，仅需“添加 - 读数”，无需固定或洗涤步骤，节省时间，可以在 120 分钟内完成检测。 

• 通用型检测平台：以商品化纯化蛋白质的常用亲和纯化标签作为直接分析物，例如 6xHis、GST、FLAG®，生物素以及人 IgG。

• 宽广的动态范围：基于生物发光法，检测更灵敏，具有广泛动态范围。

• 适用于高通量应用：适用于 384 孔板，使用多功能读板仪即可检测，操作流程简单，实验周期短，非常适合抑制剂筛选。

技术原理

①  检测 E3 连接酶、靶蛋白以及降解剂

形成三元复合物

NanoBiT® 萤光素酶是一种结构互补性报告基因，非常适合进行相互作用研究。NanoBiT® 系统由两个亚基组成：大亚基（LgBiT；

18kDa）和小亚基（SmBiT；11 氨基酸肽），它们可以作为重组融合蛋白表达，或通过化学方法偶联到抗体或其他感兴趣的靶标蛋

白上。LgBiT 和 SmBiT 两个亚基之间的自发亲和力较弱，当 LgBiT 和 SmBiT 被融合伴侣蛋白拉近时，它们会形成一个功能性酶，

在 Nano-Glo® 底物存在的情况下产生发光信号。

② 检测 E3 连接酶 Cbl-b 的自泛素化

www.promega.com
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3. Simple workflow of Lumit™ Protein
Interaction Immunoassay

2. Lumit™ Protein Interaction Immunoassay
using protein tags

1. Introduction 4. Lumit™ KRAS-RAF Assay monitors KRAS-GTP-
dependent interaction with cRAF

5. Lumit™ KRAS-RAF Assay can be used to
investigate small molecule inhibitors

6. Lumit™ Protein Interaction Immunoassay for
monitoring small molecule interactions

7. Lumit™ PROTAC Assay monitors ternary complex
formation

9. Conclusions

8. Lumit™ Ubiquitination Assay monitors
autoubiquitination of E3 ligase

Protein interactions, including protein-protein interactions (PPI) and 
protein-small molecule interactions, play critical roles in numerous cellular 
processes such as trafficking, signaling, apoptosis, and proliferation. As 
major drivers of signaling cascades, deregulated protein interactions are 
implicated in disease states including autoimmune diseases and cancers. 
Thus, modulating protein interactions is a major focus in drug discovery 
research. 

We present Lumit™ Protein Interaction Immunoassay using protein tags, a 
homogenous (no-wash) bioluminescent assay to measure protein-protein 
or protein-small molecule interactions in solution. These assays have a
simple, add and read protocol and enable fast, highly sensitive assays 
suitable for multiplexing and high throughput screens. 

Here, we demonstrate the utility of Lumit™ Protein Interaction 
Immunoassays for monitoring:

• Interactions between KRAS mutants and RBD-cRAF.
• Small molecule inhibitors of tyrosine kinases.
• PROTAC-mediated ternary complex formation.
• Autoubiquitination of E3 ligase Cbl-b.

Lumit: A bioluminescent and homogeneous immunoassay 
powered by NanoBiT technology

Lumit™ Protein Interaction Immunoassays are based on SmBiT- and 
LgBiT- labeled anti Tag antibodies and Streptavidin.

When two tagged proteins or a protein and small molecule interact in 
the presence of corresponding Lumit™ reagents, the two anti Tag 
antibodies come into proximity and SmBiT and LgBiT complement to 
form an active enzyme that emits a bright luminescence signal in the 
presence of substrate.

• 6HIS
• GST
• Human IgG
• FLAG®
• Biotin/AVI

LumitTM KRAS-cRAF assay has a wide assay window (~20 fold, left) 
and excellent resolution (right), which allows small changes in 
KRAS/c-RAF binding to be monitored accurately and reproducibly.

Lumit™ Kinase Assay enable sensitive 
and rapid screening of small molecule 
inhibitors.

We have developed a luminescent signal-based homogeneous 
immunoassay platform (Lumit™) to study protein-protein and protein-
small molecule interactions.

• No wash steps or surface immobilization required.

• Assays are rapid (30-60min) and simple.

• Simple luminometer is needed for detection.

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

• Luminescence detection provides a wide assay window.

Lumit™ Protein Interaction Immunoassays complement luminescent 
cell-based assays, which include:

Lumit™ PROTAC Assays can monitor ternary complex formation across 
different E3s, target proteins, and PROTACs
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Lumit™ KRAS-cRAF assay can be used 
to test the specificity of small molecule 
inhibitors for panels of KRAS mutants.
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The KRAS activation cycle can be 
reconstituted in vitro and the kinetics of 
KRAS/cRAF binding can be monitored in 
the presence of small molecule inhibitors 
as a reflection of SOS1-mediated 
GDP/GTP exchange.
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Lumit™ Kinase Assay can be adapted for high 
throughput formats, enabling comparisons of 
apparent affinities across multiple inhibitors 
and targets.
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Lumit™ can be used to monitor autoubiquitination of E3 ligase Cbl-b in 
the presence of E1, E2, and ATP with a ~70-fold assay window compared 
to control (no ATP) conditions.

Reagents are available for the following tags: 

For Lumit™ KRAS/c-RAF interaction 
assays we used HIS-tagged 
KRAS(G12C) and GST-tagged RBD-
cRAF, along with LgBiT-labeled anti-
HIS and SmBiT-labeled anti-GST.
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With BRD3(BD2) as our target protein, 
we monitored PROTAC-mediated 
ternary complex formation with 
cereblon complex and VHL complex 
using anti-FLAG-LgBiT and anti-GST-
SmBiT Lumit™ reagents.

To monitor autoubiquitination of E3 
ligase Cbl-b, we incubated Cbl-b with 
ubiquitin activating protein (UBE1) and 
ubiquitin conjugating protein (UBCH5b) 
in the presence of ATP. Ubiquitination 
was monitored with streptavidin-LgBiT
and anti-GST-SmBiT.
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Protein interactions, including protein-protein interactions (PPI) and 
protein-small molecule interactions, play critical roles in numerous cellular 
processes such as trafficking, signaling, apoptosis, and proliferation. As 
major drivers of signaling cascades, deregulated protein interactions are 
implicated in disease states including autoimmune diseases and cancers. 
Thus, modulating protein interactions is a major focus in drug discovery 
research. 

We present Lumit™ Protein Interaction Immunoassay using protein tags, a 
homogenous (no-wash) bioluminescent assay to measure protein-protein 
or protein-small molecule interactions in solution. These assays have a
simple, add and read protocol and enable fast, highly sensitive assays 
suitable for multiplexing and high throughput screens. 

Here, we demonstrate the utility of Lumit™ Protein Interaction 
Immunoassays for monitoring:

• Interactions between KRAS mutants and RBD-cRAF.
• Small molecule inhibitors of tyrosine kinases.
• PROTAC-mediated ternary complex formation.
• Autoubiquitination of E3 ligase Cbl-b.

Lumit: A bioluminescent and homogeneous immunoassay 
powered by NanoBiT technology

Lumit™ Protein Interaction Immunoassays are based on SmBiT- and 
LgBiT- labeled anti Tag antibodies and Streptavidin.

When two tagged proteins or a protein and small molecule interact in 
the presence of corresponding Lumit™ reagents, the two anti Tag 
antibodies come into proximity and SmBiT and LgBiT complement to 
form an active enzyme that emits a bright luminescence signal in the 
presence of substrate.

• 6HIS
• GST
• Human IgG
• FLAG®
• Biotin/AVI

LumitTM KRAS-cRAF assay has a wide assay window (~20 fold, left) 
and excellent resolution (right), which allows small changes in 
KRAS/c-RAF binding to be monitored accurately and reproducibly.

Lumit™ Kinase Assay enable sensitive 
and rapid screening of small molecule 
inhibitors.

We have developed a luminescent signal-based homogeneous 
immunoassay platform (Lumit™) to study protein-protein and protein-
small molecule interactions.

• No wash steps or surface immobilization required.

• Assays are rapid (30-60min) and simple.

• Simple luminometer is needed for detection.

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

• Luminescence detection provides a wide assay window.

Lumit™ Protein Interaction Immunoassays complement luminescent 
cell-based assays, which include:

Lumit™ PROTAC Assays can monitor ternary complex formation across 
different E3s, target proteins, and PROTACs
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Lumit™ Kinase Assay can be adapted for high 
throughput formats, enabling comparisons of 
apparent affinities across multiple inhibitors 
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Lumit™ can be used to monitor autoubiquitination of E3 ligase Cbl-b in 
the presence of E1, E2, and ATP with a ~70-fold assay window compared 
to control (no ATP) conditions.

Reagents are available for the following tags: 

For Lumit™ KRAS/c-RAF interaction 
assays we used HIS-tagged 
KRAS(G12C) and GST-tagged RBD-
cRAF, along with LgBiT-labeled anti-
HIS and SmBiT-labeled anti-GST.
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With BRD3(BD2) as our target protein, 
we monitored PROTAC-mediated 
ternary complex formation with 
cereblon complex and VHL complex 
using anti-FLAG-LgBiT and anti-GST-
SmBiT Lumit™ reagents.

To monitor autoubiquitination of E3 
ligase Cbl-b, we incubated Cbl-b with 
ubiquitin activating protein (UBE1) and 
ubiquitin conjugating protein (UBCH5b) 
in the presence of ATP. Ubiquitination 
was monitored with streptavidin-LgBiT
and anti-GST-SmBiT.
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——无需洗涤固定，生化水平均质法检测蛋白—蛋白 / 小分子相互作用

三元复合物形成 / 泛素化 / 蛋白酶体募集
E3 Ternary Complex/Ubiquitination/Proteasomal Recruitment

蛋白降解 透膜性与亲和力 降解表型 细胞功能分析 检测仪器三元复合物
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processes such as trafficking, signaling, apoptosis, and proliferation. As 
major drivers of signaling cascades, deregulated protein interactions are 
implicated in disease states including autoimmune diseases and cancers. 
Thus, modulating protein interactions is a major focus in drug discovery 
research. 

We present Lumit™ Protein Interaction Immunoassay using protein tags, a 
homogenous (no-wash) bioluminescent assay to measure protein-protein 
or protein-small molecule interactions in solution. These assays have a
simple, add and read protocol and enable fast, highly sensitive assays 
suitable for multiplexing and high throughput screens. 

Here, we demonstrate the utility of Lumit™ Protein Interaction 
Immunoassays for monitoring:
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• Small molecule inhibitors of tyrosine kinases.
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powered by NanoBiT technology

Lumit™ Protein Interaction Immunoassays are based on SmBiT- and 
LgBiT- labeled anti Tag antibodies and Streptavidin.

When two tagged proteins or a protein and small molecule interact in 
the presence of corresponding Lumit™ reagents, the two anti Tag 
antibodies come into proximity and SmBiT and LgBiT complement to 
form an active enzyme that emits a bright luminescence signal in the 
presence of substrate.

• 6HIS
• GST
• Human IgG
• FLAG®
• Biotin/AVI

LumitTM KRAS-cRAF assay has a wide assay window (~20 fold, left) 
and excellent resolution (right), which allows small changes in 
KRAS/c-RAF binding to be monitored accurately and reproducibly.

Lumit™ Kinase Assay enable sensitive 
and rapid screening of small molecule 
inhibitors.

We have developed a luminescent signal-based homogeneous 
immunoassay platform (Lumit™) to study protein-protein and protein-
small molecule interactions.

• No wash steps or surface immobilization required.

• Assays are rapid (30-60min) and simple.

• Simple luminometer is needed for detection.

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

• Luminescence detection provides a wide assay window.

Lumit™ Protein Interaction Immunoassays complement luminescent 
cell-based assays, which include:

Lumit™ PROTAC Assays can monitor ternary complex formation across 
different E3s, target proteins, and PROTACs
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Lumit™ Kinase Assay can be adapted for high 
throughput formats, enabling comparisons of 
apparent affinities across multiple inhibitors 
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With BRD3(BD2) as our target protein, 
we monitored PROTAC-mediated 
ternary complex formation with 
cereblon complex and VHL complex 
using anti-FLAG-LgBiT and anti-GST-
SmBiT Lumit™ reagents.

To monitor autoubiquitination of E3 
ligase Cbl-b, we incubated Cbl-b with 
ubiquitin activating protein (UBE1) and 
ubiquitin conjugating protein (UBCH5b) 
in the presence of ATP. Ubiquitination 
was monitored with streptavidin-LgBiT
and anti-GST-SmBiT.
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protein-small molecule interactions, play critical roles in numerous cellular 
processes such as trafficking, signaling, apoptosis, and proliferation. As 
major drivers of signaling cascades, deregulated protein interactions are 
implicated in disease states including autoimmune diseases and cancers. 
Thus, modulating protein interactions is a major focus in drug discovery 
research. 

We present Lumit™ Protein Interaction Immunoassay using protein tags, a 
homogenous (no-wash) bioluminescent assay to measure protein-protein 
or protein-small molecule interactions in solution. These assays have a
simple, add and read protocol and enable fast, highly sensitive assays 
suitable for multiplexing and high throughput screens. 

Here, we demonstrate the utility of Lumit™ Protein Interaction 
Immunoassays for monitoring:

• Interactions between KRAS mutants and RBD-cRAF.
• Small molecule inhibitors of tyrosine kinases.
• PROTAC-mediated ternary complex formation.
• Autoubiquitination of E3 ligase Cbl-b.

Lumit: A bioluminescent and homogeneous immunoassay 
powered by NanoBiT technology

Lumit™ Protein Interaction Immunoassays are based on SmBiT- and 
LgBiT- labeled anti Tag antibodies and Streptavidin.

When two tagged proteins or a protein and small molecule interact in 
the presence of corresponding Lumit™ reagents, the two anti Tag 
antibodies come into proximity and SmBiT and LgBiT complement to 
form an active enzyme that emits a bright luminescence signal in the 
presence of substrate.

• 6HIS
• GST
• Human IgG
• FLAG®
• Biotin/AVI

LumitTM KRAS-cRAF assay has a wide assay window (~20 fold, left) 
and excellent resolution (right), which allows small changes in 
KRAS/c-RAF binding to be monitored accurately and reproducibly.

Lumit™ Kinase Assay enable sensitive 
and rapid screening of small molecule 
inhibitors.

We have developed a luminescent signal-based homogeneous 
immunoassay platform (Lumit™) to study protein-protein and protein-
small molecule interactions.

• No wash steps or surface immobilization required.

• Assays are rapid (30-60min) and simple.

• Simple luminometer is needed for detection.

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

• Luminescence detection provides a wide assay window.

Lumit™ Protein Interaction Immunoassays complement luminescent 
cell-based assays, which include:

Lumit™ PROTAC Assays can monitor ternary complex formation across 
different E3s, target proteins, and PROTACs
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the presence of E1, E2, and ATP with a ~70-fold assay window compared 
to control (no ATP) conditions.

Reagents are available for the following tags: 

For Lumit™ KRAS/c-RAF interaction 
assays we used HIS-tagged 
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With BRD3(BD2) as our target protein, 
we monitored PROTAC-mediated 
ternary complex formation with 
cereblon complex and VHL complex 
using anti-FLAG-LgBiT and anti-GST-
SmBiT Lumit™ reagents.
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应用数据

监测三元复合物的形成

检测工具

见 16 页产品列表。

上图 . 以 BRD3（BD2）为靶蛋白，使用抗 FLAG-LgBiT 和抗 GST-SmBiT 的 Lumit® Anti-Tag Reagent 监测了 PROTAC 介导的三元复合物（cereblon 

复合物和 VHL 复合物）形成。

监测 E3 连接酶的自泛素化

左图 . 使用 Lumit® Anti-Tag Reagent 监测 E1、E2 和 ATP 存在情况下 E3 连接
酶 Cbl-b 的自泛素化水平。在 ATP 存在情况下将 Cbl-b 与泛素激活蛋白（UBE1）
和泛素结合蛋白（UBCH5b）共同孵育。并使用 Streptavidin-LgBiT 和抗 GST-

SmBiT 监测了泛素化水平。与对照（无 ATP）条件相比，检测窗口约为 70 倍。
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formation

9. Conclusions

8. Lumit™ Ubiquitination Assay monitors
autoubiquitination of E3 ligase

Protein interactions, including protein-protein interactions (PPI) and 
protein-small molecule interactions, play critical roles in numerous cellular 
processes such as trafficking, signaling, apoptosis, and proliferation. As 
major drivers of signaling cascades, deregulated protein interactions are 
implicated in disease states including autoimmune diseases and cancers. 
Thus, modulating protein interactions is a major focus in drug discovery 
research. 

We present Lumit™ Protein Interaction Immunoassay using protein tags, a 
homogenous (no-wash) bioluminescent assay to measure protein-protein 
or protein-small molecule interactions in solution. These assays have a
simple, add and read protocol and enable fast, highly sensitive assays 
suitable for multiplexing and high throughput screens. 

Here, we demonstrate the utility of Lumit™ Protein Interaction 
Immunoassays for monitoring:

• Interactions between KRAS mutants and RBD-cRAF.
• Small molecule inhibitors of tyrosine kinases.
• PROTAC-mediated ternary complex formation.
• Autoubiquitination of E3 ligase Cbl-b.

Lumit: A bioluminescent and homogeneous immunoassay 
powered by NanoBiT technology

Lumit™ Protein Interaction Immunoassays are based on SmBiT- and 
LgBiT- labeled anti Tag antibodies and Streptavidin.

When two tagged proteins or a protein and small molecule interact in 
the presence of corresponding Lumit™ reagents, the two anti Tag 
antibodies come into proximity and SmBiT and LgBiT complement to 
form an active enzyme that emits a bright luminescence signal in the 
presence of substrate.

• 6HIS
• GST
• Human IgG
• FLAG®
• Biotin/AVI

LumitTM KRAS-cRAF assay has a wide assay window (~20 fold, left) 
and excellent resolution (right), which allows small changes in 
KRAS/c-RAF binding to be monitored accurately and reproducibly.

Lumit™ Kinase Assay enable sensitive 
and rapid screening of small molecule 
inhibitors.

We have developed a luminescent signal-based homogeneous 
immunoassay platform (Lumit™) to study protein-protein and protein-
small molecule interactions.

• No wash steps or surface immobilization required.

• Assays are rapid (30-60min) and simple.

• Simple luminometer is needed for detection.

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

• Luminescence detection provides a wide assay window.

Lumit™ Protein Interaction Immunoassays complement luminescent 
cell-based assays, which include:

Lumit™ PROTAC Assays can monitor ternary complex formation across 
different E3s, target proteins, and PROTACs
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Lumit™ KRAS-cRAF assay can be used 
to test the specificity of small molecule 
inhibitors for panels of KRAS mutants.
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The KRAS activation cycle can be 
reconstituted in vitro and the kinetics of 
KRAS/cRAF binding can be monitored in 
the presence of small molecule inhibitors 
as a reflection of SOS1-mediated 
GDP/GTP exchange.
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Lumit™ Kinase Assay can be adapted for high 
throughput formats, enabling comparisons of 
apparent affinities across multiple inhibitors 
and targets.
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Lumit™ can be used to monitor autoubiquitination of E3 ligase Cbl-b in 
the presence of E1, E2, and ATP with a ~70-fold assay window compared 
to control (no ATP) conditions.

Reagents are available for the following tags: 

For Lumit™ KRAS/c-RAF interaction 
assays we used HIS-tagged 
KRAS(G12C) and GST-tagged RBD-
cRAF, along with LgBiT-labeled anti-
HIS and SmBiT-labeled anti-GST.
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With BRD3(BD2) as our target protein, 
we monitored PROTAC-mediated 
ternary complex formation with 
cereblon complex and VHL complex 
using anti-FLAG-LgBiT and anti-GST-
SmBiT Lumit™ reagents.

To monitor autoubiquitination of E3 
ligase Cbl-b, we incubated Cbl-b with 
ubiquitin activating protein (UBE1) and 
ubiquitin conjugating protein (UBCH5b) 
in the presence of ATP. Ubiquitination 
was monitored with streptavidin-LgBiT
and anti-GST-SmBiT.

Anti-HIS-LgBiT Anti-GST-SmBiT Anti-HIS-LgBiT

Streptavidin-SmBiT

ATP dependence of Cbl-b 
autoubiquitination

下载 Lumit®

Anti-Tag 手册
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3. Before You Begin

General Considerations

Protein interaction buffer: Lumit® Immunoassay Dilution Buffer A, 10X, diluted to 1X concentration with Tris-buffered 
saline (TBS) or phosphate-buffered saline (PBS) is compatible with many proteins. Some proteins may need a specialized 
protein interaction buffer with components required for protein stability, activity and binding (e.g., any cofactors, DTT, 
MnCl2). See Table 1 for additive compatibility.

Preparing and storing reagents: All reagents should be prepared fresh on the day of use. Do not reuse the Lumit® reagent 
mixtures or the Lumit® detection reagent. We do not recommend storing detection reagent long-term at any temperature. 

Plates and instruments: We recommend using round bottom (e.g., Corning Cat.# 3605) or half-volume (e.g., Corning 
Cat.# 3694) white, nonbinding or polypropylene plates. Luminescence can be recorded on a variety of plate readers 
although the relative light units will depend on the instrument. Assay well geometry and small dispensing volumes may 
affect mixing efficiency. Thus, poor assay homogeneity in individual wells may result in increased reaction noise, reduced 
signals or both.
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加入蛋白
相互作用
调节剂 样品板

检测发光信号加入抗体混合物 加入 Lumit® detection
reagent.

将相互作用的蛋白对分布
到多孔板中

下载 Lumit®

免疫检测系统手册
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技术原理及流程

在开发 PROTAC 前，通常需要确定合适的靶点，将其敲除后，可获得目标表型。HaloPROTAC3 可通过介导 HaloTag® （HT）融

合蛋白的 VHL 介导的泛素化途径进行靶向降解，来轻松实现对降解表型的评价。

检测工具

图 A. HaloPROTAC3 一端是 VHL 结合域，另一端与 Halotag 共价结合。图 B. 使用 CRISPR 技术将 HiBiT-HaloTag 标签敲入靶蛋白内源基因中，利
用 Halotag 的 JF646 荧光配基，使用荧光激活细胞分选法（FACS），对细胞进行阳性克隆的分选和富集（图 C）。HaloPROTAC3 进入细胞后可以
结合 Halotag 融合表达的靶蛋白，使其通过通过 VHL 介导的泛素化途径降解，使用 HiBiT 蛋白标签可检测靶蛋白的降解。

产品 规格 目录号

HaloPROTAC3, 2.5 mM 20 µl GA3110

Ent-HaloPROTAC3, 2.5 mM(Negative Control) 20 µl GA4110

Janelia Fluor® 646 HaloTag® Ligand
5 µg GA1120

3x 5 µg GA1121

DDeetteerrmmiinnee  DDeeggrraaddaattiioonn  PPhheennoottyyppee  UUssiinngg  HHaallooPPRROOTTAACC33

28

• Study phenotype of degraded targets

• HaloPROTAC3 targets HaloTag®

fusion proteins for degradation 

through VHL recruitment

• Generate endogenously tagged 

HiBiT-HaloTag® fusions

• Promote clonal cell isolation by FACS 

with fluorescent HaloTag® ligands

AASSSSAAYY ##66

ACS Chem Biol, 2015, 10, 1831

HHaallooPPRROOTTAACC33

VHL Binder

HaloTag ligand

A C

B

HaloPROTAC3
——快速、高效了解和表征新靶标降解后表型

降解表型研究
Degradation Phenotype

蛋白降解 透膜性与亲和力 降解表型 细胞功能分析 检测仪器三元复合物
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细胞代谢检测工具

• 高灵敏度、宽线性范围的生物发光检测法；

• 简单的“加入 - 混合 - 检测”操作模式，支持
384 孔板高通量检测；

• 兼容 2D / 3D 培养样本；

• 同一样品中可检测多种代谢物，并且可联合细
胞活力等检测试剂进行多重叠加检测。

Lumit® 细胞因子检测工具

• 无需 ELISA 和 WB 繁琐操作

• 免洗、仅需“加入 - 读取”

• 最低 70min 即可完成检测

• 支持 96/384 孔板高通量检测

检测靶标 产品特点 检测工具 检测信号

ATP 法裂解性检测

简称 CTG，细胞活力检测“金标准” CellTiter-Glo® Luminescent Cell Viability Assay 生物发光

单一试剂，试剂稳定性强，适合批量样本 CellTiter-Glo® 2.0 Assay 生物发光

专用于 3D 培养样本 CellTiter-Glo® 3D Cell Viability Assay 生物发光

活细胞还原酶 非裂解，72 小时实时监测 RealTime-Glo™ MT Cell Viability Assay 生物发光

活细胞蛋白酶 非裂解、可多重分析 CellTiter-Fluor™ Cell Viability Assay 荧光

线粒体脱氢酶
简单可靠的荧快速读数 CellTiter-Blue® Cell Viability Assay 荧光

升级版 MTS CellTiter 96® AQueous One Solution Cell Proliferation 
Assay 吸收光

Ki-67 蛋白 均质型、免洗、快速检测细胞增殖 Lumit® hKi-67 Immunoassay for Cell Proliferation 生物发光

PS 膜外翻 实时动态监测凋亡与坏死 RealTime-Glo™ Annexin V Apoptosis and Necrosis Assay 生物发光 / 荧光

Caspase-3/7 活性 高灵敏度，适用于高通量检测 Caspase-Glo® 3/7 Assay 生物发光

LDH 释放
高灵敏度，可少量多次取样动态监测 LDH-Glo™ Cytotoxicity Assay 生物发光

经典方法，比放射性检测更安全，海量文
献支持 CytoTox 96® Non-Radioactive Cytotoxicity Assay 吸收光

膜破裂后的 DNA
荧光染色

专利荧光染料结合 DNA 双链，对细胞无
毒性作用 CellTox™ Green Cytotoxicity Assay 荧光

单一染料 CellTox™ Green Express Cytotoxicity Assay 荧光

我们可以提供以下细胞代谢靶标检测试剂盒：

糖代谢 氨基酸代谢 脂代谢 氧化应激 线粒体功能 辅因子

• 葡萄糖摄取
• 葡萄糖
• 乳酸
• 糖原
• 胰高血糖素
• 胰岛素

• 谷氨酰胺
• 谷氨酸
• 支链氨基酸

• 甘油三酯
• 甘油
• 胆固醇
• 胆固醇酯
• β- 羟基丁酸
• 脂肪酸氧化

• 谷胱甘肽
• 谷胱甘肽 / 还原
型谷胱甘肽

• ROS

• ATP
• 苹果酸
• 丙酮酸

• NAD/NADH
• NADP/

NADPH
• NAD(P)H

提供基于 Lumit® 免疫检测技术的 15+ 靶标即用型单独试剂盒

• 人 / 鼠 HMGB1
• 人 IFN-γ 
• 人 IFN-β 
• 人 VEGF-A
• 人 IL-17A 
• 人 MCP-1 

• 人 IL-2 
• 人 IL-4 
• 人 IL-6 
• 人 IL-8 
• 人 IL-10 
• 人 IL-12

• 人 TGF-β1 1
• 人 TNF-α 
• 人 IL-1β 
• 人 IL-1β 
• 人 Active IL-18 

下载细胞健康解决方案 下载细胞代谢解决方案 下载 Lumit® 细胞因子手册

细胞活力、增殖、凋亡和毒性检测工具

细胞功能性分析
Cellular Functional Analysis

蛋白降解 透膜性与亲和力 降解表型 细胞功能分析 检测仪器三元复合物
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GloMax® 微孔板检测仪
高效、易用的多功能微孔板检测仪，适用于化学发光、荧光、吸收光、BRET 和 FRET 检测。

GloMax® Galaxy 细胞成像仪

可视化您的蛋白降解！

支持生物发光、荧光及明场成像的细胞成像仪，搭配 NanoLuc® 相关工具，可实时可视化蛋白降解过程。

检测仪器
Instruments
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Targeted Protein Degradation
https://www.promega.com.cn/applications/small-molecule-drug-discovery/protein-degradation-drug-discovery/
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