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提供经过验证的检测方法
高灵敏度 | 操作简单 | 高通量

3D 培养模型检测解决方案
3D Cell Analysis
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类器官、球状体等 3D 培养模型研究在包括疾病建模和再生医学在内的许多应用中表现出了巨大的潜力。相对于 2D 模型，
类器官和球状体等 3D 培养模型使我们有机会在生理学相关背景下更好地理解生物学的复杂性。经过验证的 3D 培养模型检
测方案增强了我们对于培养和分析类器官和球状体的信心，引领 3D 模型取得成功。

Promega可以提供细胞活力、毒性、凋亡、代谢、基因表达等经过验证的专用于 3D培养物的检测方法。灵敏度高，操作简单，
可实现高通量检测，并且兼容多种如类器官的 3D 培养系统。

为什么要使用 3D 培养模型
很长一段时间以来，科学家们一直依靠平板培养的 2D 细胞来研究细胞和疾病的机制。2D 细胞模型对于细胞培养和处理当然
简单且经济。然而，我们可以看到在过去的十年里，3D 细胞培养越来越受欢迎， 因为它们在生理上更为相关，更能代表体
内组织。

Proliferation

Quiescence

Necrosis

Tumor spheroid

Gradient of O2, nutrients
and assay reagents

3D Cell Culture More Relevant
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Mimics tissue/tumor more closely:

• Center is more hypoxic

• Nutrients more limiting

Allows more natural 
3D cell-to-cell contacts

Allows more natural interactions 
with matrix (and matrix creation)

Necrosis

Quiescence

Proliferation
Gradient of O2, 
nutrients and assay 
reagents

microtissue

3D Culture can Reveal Dramatic 
Differences in Cellular Responses

“compound is non-toxic”

“compound is toxic”

3D 培养具有以下优势：
● 2D 单分子膜可以均匀地获得营养和氧气，而肿瘤等细胞团则不是这样，3D 培养模型可模拟微环境条件，如缺氧和营养

梯度，也能更好地模拟组织样结构；

● 3D 培养能够表现出不同的细胞功能，可以共培养两种或多种不同的细胞类型；

● 3D 培养能够独立评估微环境的不同特征如何调节组织器官发生和疾病；

● 3D 培养是基础、转化和临床研究的自然整合点，能更好地预测药物治疗的体内反应。
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3D 培养类型

3D 培养方式

3D 细胞支架培养
3D 细胞可以在支撑支架内培养，以便在各个方向生长。常用类型包括：

● 水凝胶：含有交联聚合物链网络的聚合物材料 , 可以吸收和保留水。水凝胶可以从动物（Matrigel®、胶原蛋白）或植物（海
藻酸钠 / 琼脂糖）中提取 , 也可以从化学品（Qgel®）中合成；

● 惰性基质：由聚苯乙烯制成的海绵状膜，含有细胞增殖和生长的孔。

无支架的 3D 细胞培养
3D 培养物可以在没有支架的情况下生长。无支架方法依赖于细胞自组装成团簇或球体。常用的无支架方法包括：

● 超低吸附板：板上涂有亲水性聚合物，防止细胞粘附在表面，使细胞聚集在一起，形成自己的细胞外基质（ECM）；

● 微图案化表面：对塑料表面进行修饰，以提供一个或多个微图案化表面，从而诱导细胞以团簇形式生长；

● 悬浮液滴：将细胞放置在悬浮液滴中，使细胞聚集并在液滴底部形成球体。

微流控系统
Microfluidic chip 是一种三维微流控细胞培养芯片，其设计用于模拟器官的生理。3D 细胞生长在微芯片内部的支架上，微小
的通道允许液体（微升到皮升）在细胞培养物内运输和分配营养物质或其他化学物质。

3D 生物打印
3D 生物打印利用 3D 打印技术，将含有细胞、生长因子和生物材料的生物墨水打印出仿生组织结构的新兴技术。它通过计算
机三维模型为“图纸”，装配特制的“生物墨水”，最终制造出人造器官和生物医学产品。

单细胞培养 多细胞型有机培养物 成体或肿瘤干细胞类
器官培养物

iPSC 衍生的 " 类器官 "
培养物
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3D 培养模型的应用
3D 培养模型越来越多地被用来了解疾病机制和药物研发治疗。这个过程可能涉及从患者身上提取组织细胞进行 3D 培养，如
肿瘤类器官。3D 培养物可以用来进行小分子药物筛选或者通过基因操纵来了解疾病的途径。与 2D 培养相比，3D 细胞培养
能够更准确地预测药物治疗的疗效或毒性。

3D 培养模型的细胞学检测
为什么大多数现有的基于 2D 细胞的分析方法不适用于 3D 检测 ?

这些方法可能并不考虑三维结构的大小或质量，这可能限制细胞裂解或试剂的化学成分设计。在许多情况下，细胞外基质
（ECM）可以防止试剂渗透到球体的中心。这就是为什么为您的特定 3D 模型系统优化和验证基于细胞的分析方法是至关重
要的。

3D 培养物的体积是否影响检测的效果 ?

应思考下面几个方面… 

● 细胞裂解
● 成像的限制 
● 非裂解性探针试剂的穿透性 
● 细胞质量可能影响检测试剂的化学反应

监测 3D 培养物的生物学变化

患者 处理

iPS
细胞

肿瘤
活检

建好的普通细胞系

分化的
iPS 细胞

CRISPR 转染

支持
培养

敲除一个蛋白
（siRNA）

用蛋白处理

表达一个蛋白

用 miRNA 处理

小分子抑制剂

物理学变化
（如缺氧）

可能在治疗前和 / 或后发生

微球体培养

3D
Culture

真皮成纤维
细胞

细胞工程 细胞健康
变化

代谢
变化

表达
变化

基因组
分析
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3D 培养模型的细胞健康检测
Cell Health Changes in 3D 

细胞活力检测
• CellTiter-Glo® 3D Cell Viability Assay
• RealTime-Glo™ MT Cell Viability Assay

细胞毒性检测
• CellTox™ Green Cytotoxicity Assay
• LDH-Glo™ Cytotoxicity Assay

细胞凋亡检测
• Caspase-Glo® 3/7 3D Assay
• RealTime-Glo™ Annexin V Apoptosis and Necrosis Assay

自噬检测
• Autophagy LC3 HiBiT Reporter Assay

细胞色素活性检测
• P450-Glo™ Assays

下载完整
《细胞健康解决方案》
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细胞活力检测—经典 ATP 裂解法
CellTiter-Glo® 3D Cell Viability Assay

裂解性检测（终点法）

生物发光检测

目录号 | 规格
G9681 | 10ml
G9682 | 10X10ml
G9683 | 100ml

CellTiter-Glo® Luminescent Cell Viability Assay 是基于 ATP 检测的快速细胞活力检测法。在国内外被
广泛应用和公认的高灵敏度发光检测法，细胞活力检测的金标准。而 CellTiter-Glo® 3D Cell Viability 
Assay 基于经典 CellTiter-Glo® 检测原理，萤光素酶反应依赖活细胞中的 ATP，产生的光正比于活
细胞的数量，专门为检测 3D 微组织球的细胞活力而优化。了解更多 CellTiter-Glo® 3D Cell Viability 
Assay 的信息请扫描右侧二维码。

优化的检测方案更适合 3D 培养模型，30min 获得结果

更强的裂解力和渗透力，更完全的释放 ATP

经过验证的可适用的 3D 培养模型（见下页）

与荧光法和吸光法相比，有更出色的灵敏度

● 增加洗涤剂的量

● 增加震荡和孵育的时间

● 耐受性和热稳定性更强的
Ultra-Glo™ 重组萤光素酶

A 检测试剂

图 . 将不同数量的 HCT116 细胞 (RPMI 培养基 +10% FBS) 接种在 
InSphero GravityPLUS™ 96 孔悬滴培养板，培养 4 天。

2X CellTox™ 绿色荧光染料 ( 结合于膜完整性受损的细胞 的双链 
DNA) 提前预混在 CellTiter-Glo® 3D 检测试剂 ( 左 ) 或 A 检测试剂 
( 右 ) 中，后 共同加入细胞培养孔。震荡混匀 5 分钟后，室温孵育
30 分钟，应用激光共聚焦显微镜拍照。 绿色荧光染色显示裂解的
细胞。微组织直径为 300μm。

图 . CellTiter-Glo® 3D 细胞活力检测试剂盒和 alamarBlue 法、MTT 
法细胞活力检测方法的检测结果。 

A. 将 HCT116 细胞 (RPMI 培养基 +10% FBS) 接种在 InSphero 
GravityPLUS™ 96 孔悬滴培养板，培养 4 天后形成的直径约 
340μm 的微组织。

B. InsightT™ 人肝脏微组织 (~250μm) 由 InSphero 提供。所有微
组织均使用 CellTiter-Glo® 3D，alamarBlue® 和 MTT 方法检测 ( 按
制造商操作说明操作 )。CellTiter-Glo® 3D，alamarBlue® 和 MTT 
方法所需总的操作 时间分别为 30 分钟、3 小时和 8 小时。

17
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处理细胞

黑色或白色培养板

加入 CellTiter-Glo® 
3D 试剂

震荡 5 分钟 孵育 25 分钟 检测发光值

Chapter 1  |  Cell Health Changes in 3D

5Tools to Monitor Biology in 3D Culture
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Figure 3. Performance of the CellTiter-Glo® 3D Assay compared to other viability assays. Signal-to-background 
ratios for the luminescent CellTiter-Glo® 3D Assay compared to fluorescence (alamarBlue®) and absorbance (MTT) 
assays. Panel A. HCT116 colon cancer cells (~340μm) grown for 4 days in the InSphero GravityPLUS™ 96-well 
hanging-drop platform. Panel B. InSphero human liver microtissues (~250μm). All microtissues were assayed 
according to the assay manufacturers’ protocols. Total assay times for the CellTiter-Glo® 3D, alamarBlue® and MTT 
assays were 30 minutes, 3 hours and 8 hours, respectively.

3D Method Made by Cells Citation

ULA Corning MCF-7 and SKBR-3
Novohradsky, V. et al. (2019) Sci. Rep. 9, 13327. 
PMID: 31527683

ULA Corning
1° Hepato-cellular  
carcinoma tumoroids

Gavini, J. et al. (2019) Cell Death Dis. 10, 749. 
PMID: 31582741

ULA Sumitomo Bakelite
1° human ovary & 
endometrial cells

Yoshimura, C. et al. (2019) Mol. Cancer Ther. 18, 
1205–1216. PMID: 31092565

ULA Sumitomo Bakelite A549
Akizuki, R. et al. (2018) Biochim. Biophys.  
Acta-Mol. Cell Res. 1865, 769–780. PMID: 
29524521

ULA Greiner Bio-One COV434, KGN
Gogola, J., Hoffmann, M., and Ptak, A. (2019) 
Chemosphere 217, 100–110. PMID: 30414542

ULA Greiner Bio-One
1° pediatric high-
grade gliomas

Metselaar, D.S. et al. (2019) EBioMedicine 50,  
81–92. PMID: 31735550

Hydrogel Corning (Matrigel®)
1° human and mouse 
intestinal epithelial 
cells

VanDussen, K.L., Sonnek, N.M. and  
Stappenbeck, T.S. (2019) Stem Cell Res. 37, 
101430. PMID: 30933720

Hydrogel Corning (Matrigel®)
Human rectal  
cancer organoids

Yao, Y. et al. (2020) Cell Stem Cell 26, 17–26. 
PMID: 31761724

Hydrogel
Thermo Fisher  
(Cultrex®)

Human and Mouse 
Bladder Organoids

Mullenders, J. et al. (2019) PNAS 116, 4567–
4574. PMID: 30787188

Hydrogel
Thermo Fisher  
(Cultrex®)

SW620
Abraham, A.D. et al. (2019) J. Med. Chem. 62, 
10182–10203. PMID: 31675229

Hydrogel
Lab-made gel from 
heart and liver ECMs

iCell® Cardiomyocytes  
& Hepatocytes

Yu, C. et al. (2019) Biomaterials 194, 1–13. 
PMID: 30562651

Hydrogel
Lab-made peptide- 
modified hyaluronic 
acid-based gel

Neuralized H9 human 
embryonic stem cells

Seidlits, S.K. et al. (2019) J. Biomed. Mater. Res. 
A 107, 704–718. PMID: 30615255

Hydrogel

Lab-made alginate, 
collagen, gelatin & 
methacrylated  
gelatin gels

Human mesenchymal 
stem cells

Bedell, M.L. et al. (2020) Bioprinting 17, e00068. 
DOI:10.1016/j.bprint.2019.e00068

Hydrogel
Lab-made  
crosslinked plasma 
protein gel

Human dermal 
fibroblasts

Barreda, L. et al. (2019) J. Mech. Behav. Biomed. 
Mater. 89, 107–113. PMID: 30267992

Table 1. Example citations of CellTiter-Glo® 3D Cell Viability Assay with 3D cultures on ultra-low attachment plates 
(ULA) or hydrogel scaffolds. ECM = extracellular matrix; 1° = primary
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与不同的 3D 培养方式或模型兼容

3D 培养模型 细胞类型 参考文献

Mouse liver organoid
小鼠肝脏类器官

MDA-MB-231, MCF7 and 
LoVo cell lines

Palazzolo, S. et al. (2019) An effective multi-stage liposmal DNA origami nanosystem for 
in vivo cancer therapy. Cancers 11, 1997. PMID: 31842277

Colon and SI organoids
结肠和小肠类器官 healthy tissue section Rodrigues, D., et al.  (2022) Unravelling mechanisms of doxorubicin-induced toxicity in 3D 

human intestinal organoids. Int. J. Mol. Sci.  23, 1286 . PMID: 35163210

Spheroid
微球体

A549、HCT116、HEPG2、
MCF7、PANC1、SKOV3、
U87MG、4T1、SAR120、
SAR121

Peirsman, A., et al.  (2021) MISpheroID: a knowledgebase and transparency tool for 
minimum information in spheroid identity. Nat. Methods 18, 1294–1303. PMID: 34725485

Spheroid
微球体 HepG2，HB-8065 Eilenberger, C., et al.  (2019) Effect of spheroidal age on sorafenib diffusivity and toxicity 

in a 3D HepG2 spheroid model. Sci. Rep. 19; 9(1):4863. PMID: 30890741

Liver organoids chip
肝类器官芯片

Liver organoids on-chip
HUVECs，HLECs

Busek, M., et al.  (2023) Pump-less, recirculating organ-on-a-chip (rOoC) platform. Lab 
Chip 23, 591–608. PMID: 36655405

bone-on-a-chip
骨芯片

IDG‐SW3 and MC3T‐E1 
cells 

Paek, K., et al.  (2022) A high-throughput biomimetic bone-on-a-chip platform with artificial 
intelligence-assisted image analysis for osteoporosis drug testing. Bioeng. Transl. Med. 8, 
e10313. PMID: 36684077

Microfluidic chip
微流控芯片 TU-BcX-4IC

Cromwell. E.F., et al.  (2022) Multifunctional profiling of triple-negative breast cancer 
patient-derived tumoroids for disease modeling. SLAS Discovery 27, 191–200. PMID: 
35124274

liver-chip microfluidic 
platform
肝微流控芯片

PHH 
Cox, B., et al.  (2022) Setup of human liver-chips integrating 3D models, microwells and 
a standardized microfluidic platform as proof-of-concept study to support drug evaluation. 
Biomaterials and Biosystems 7, 100054.PMID: 36824483

3D Bio printed Spheroids
3D 打印微球体 —

Zhang Y, Wang Z, Hu Q, Luo H, Lu B, Gao Y, Qiao Z, Zhou Y, Fang Y, Gu J, Zhang T, 
Xiong Z. 3D Bioprinted GelMA-Nanoclay Hydrogels Induce Colorectal Cancer Stem Cells 
Through Activating Wnt/β-Catenin Signaling. Small. 2022 May;18(18):e2200364. PMID: 
35229478

3D 培养方法 生产商 细胞类型 参考文献

ULA
超低吸附板

Corning MCF-7 and SKBR-3 Novohradsky, V. et al. (2019) Sci. Rep. 9, 13327.PMID: 
31527683

Corning 1° Hepato-cellular 
carcinoma tumoroid

Gavini, J. et al. (2019) Cell Death Dis. 10, 749.PMID: 
31582741

Sumitomo Bakelite 1° human ovary & 
endometrial cells

Yoshimura, C. et al.  (2019) Mol. Cancer Ther. 18,1205–1216. 
PMID: 31092565

Sumitomo Bakelite A549 Akizuki, R. et al.  (2018) Biochim. Biophys. Acta-Mol. Cell Res.  
1865, 769–780.PMID:29524521

Greiner Bio-One COV434, KGN Gogola, J., Hoffmann, M., and Ptak, A. (2019)Chemosphere 
217, 100–110. PMID: 30414542

Greiner Bio-One 1° pediatric high- grade 
gliomas

Metselaar, D.S. et al.  (2019) EBioMedicine 50,81–92. PMID: 
31735550

Hydrogel
水凝胶

Corning (Matrigel®) 1° human and mouse 
intestinal epithelial cells

VanDussen, K.L., Sonnek, N.M. and Stappenbeck, T.S. 
(2019) Stem Cell Res . 37, 101430. PMID: 30933720

Corning (Matrigel®) Human rectal cancer 
organoids

Yao, Y. et al. (2020) Cell Stem Cell 26, 17–26. PMID: 
31761724

Thermo Fisher(Cultrex®) Human and Mouse Bladder 
Organoids

Mullenders, J. et al. (2019) PNAS 116, 4567–4574. PMID: 
30787188

Thermo Fisher (Cultrex®) SW620 Abraham, A.D. et al. (2019) J. Med. Chem. 62, 10182–10203. 
PMID: 31675229

Lab-made gel from heart and liver 
ECMs

iCell® Cardiomyocytes & 
Hepatocytes Yu, C. et al.  (2019) Biomaterials 194, 1–13. PMID: 30562651

Lab-made peptide-modified 
hyaluronic acid-based gel

Neuralized H9 human 
embryonic stem cells

Seidlits, S.K. et al. (2019) J. Biomed. Mater. Res. A 107, 
704–718.PMID:30615255

Lab-made alginate, collagen, 
gelatin & methacrylated gelatin gels

Human mesenchymal  stem 
cells

Bedell, M.L. et al.  (2020) Bioprinting 17, e00068. DOI:10.1016/
j.bprint.2019.e00068

Lab-made crosslinked plasma 
protein gel Human dermal Fibroblasts Barreda, L. et al.  (2019) J. Mech. Behav. Biomed. Mater. 89, 

107–113. PMID: 30267992

https://pubmed.ncbi.nlm.nih.gov/31842277/
https://pubmed.ncbi.nlm.nih.gov/35163210/
https://pubmed.ncbi.nlm.nih.gov/34725485/
https://pubmed.ncbi.nlm.nih.gov/30890741/
https://doi.org/10.1039/D2LC00919F
https://pubmed.ncbi.nlm.nih.gov/36684077/
https://pubmed.ncbi.nlm.nih.gov/35124274/
https://doi.org/10.1016/j.bbiosy.2022.100054
https://doi.org/10.1002/smll.202200364
https://pubmed.ncbi.nlm.nih.gov/31527683/
https://pubmed.ncbi.nlm.nih.gov/31582741/
https://pubmed.ncbi.nlm.nih.gov/31092565/
https://pubmed.ncbi.nlm.nih.gov/29524521/
https://pubmed.ncbi.nlm.nih.gov/30414542/
https://pubmed.ncbi.nlm.nih.gov/31735550/
https://pubmed.ncbi.nlm.nih.gov/31761724/
https://pubmed.ncbi.nlm.nih.gov/30787188/
https://pubmed.ncbi.nlm.nih.gov/31675229/
https://pubmed.ncbi.nlm.nih.gov/30562651/
https://pubmed.ncbi.nlm.nih.gov/30615255/
https://doi.org/10.1016/j.bprint.2019.e00068
https://pubmed.ncbi.nlm.nih.gov/30267992/
https://pubmed.ncbi.nlm.nih.gov/30933720/
https://pubmed.ncbi.nlm.nih.gov/30933720/
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适用于常见 3D 培养模型及参考文献

3D 培养模型 细胞类型 参考文献

Spheroid，ULA
微球体

Neubauer Chamber. OvCa 
cells or primary cells

Hedemann, N., et al. (2021) ADAM17 inhibition increases the impact of cisplatin 
treatment in ovarian cancer spheroids. Cancers 13, 2039. PMID: 33922533

Microfluidic device, called VITVO
微流控芯片

A673，BxPC3，U87MG，
Bt549

Candini, O. et al. (2019) A novel 3D in vitro platform for pre-clinical investigations 
in drug testing, gene therapy, and immuno-oncology. Sci. Rep. 9, 7154. PMID: 
31073193

Flow chip
微流控芯片 TU-BcX-4IC 

Cromwell. E.F., et al. (2022) Multifunctional profiling of triple-negative breast 
cancer patient-derived tumoroids for disease modeling. SLAS Discovery 27, 
191–200. PMID: 35124274

Lab-made thiolated 
hyaluronidate
水凝胶

human mesenchymal stem 
cells

Ferreira, S.A. et al. (2018) Neighboring cells override 3D hydrogel matrix cues to 
drive human MSC quiescence. Biomaterials 176, 13–23. PMID: 29852376

Organoid，Matrigel® 
类器官，水凝胶

patient-derived colorectal 
cancer organoid

Codrich, M. et al. (2019) Inhibition of APE1-endonuclease activity affects cell 
metabolism in colon cancer cells via a p53-dependent pathway. DNA Repair 82, 
102675. PMID: 31450087

Organoid，collagen and 
fibronectin/collagen hydrogels
类器官，水凝胶

human and rat liver 
organotypic
sandwich culture

Orbach, S.M., Ehrich, M.F. and Rajagopalan, P. (2018) Highthroughput toxicity 
testing of chemicals and mixtures in organotypic multi-cellular cultures of primary 
human hepatic cells. Toxicol. In Vitro 51, 83–94. PMID: 29751030

细胞活力检测 - 细胞还原电位实时监测
RealTime-Glo™ MT Cell Viability Assay 非裂解性检测（72h实时）

生物发光检测

目录号 | 规格
G9711 | 100 assays
G9712 | 10×100 assays
G9713 | 1,000 assays

非裂解性、均质、非 ATP 依赖的生物发光法细胞活力检测系统，可检测细胞还原电位继而反应出细胞的代谢情况，实时监测
培养基中的活细胞数量。试剂最长可在 72 小时内保持性能稳定，对活细胞无毒性，无需洗涤细胞，也无需去除培养基或加
入其它试剂，即可完成活细胞数量检测。试剂本身的非裂解的特性使其可在同一细胞培养孔中持续监测细胞，从而减少细胞
用量和细胞培养的成本，细胞也可用于下游应用，包括多重检测和核酸分析。

实时监测与终点法裂解法检测结果相一致

图 . 使用 RealTime-Glo™ MT Cell Viability Assay 和 CellTiter-Glo® 
3D Assay 检测多柔比星处理的 HCT116 微球体。 直径约为 520μm
的 HCT116 微球体在 48 小时内经过的不同浓度多柔比星的处理。
其中一部分微球体使用 RealTime-Glo™ MT Cell Viability Assay 在
8 小时、24 小时和 48 小时的时间点进行检测并记录数据。另一部
分微球体则在 48 小时时采用 CellTiter-Glo® 3D Assay 进行检测。
发光强度通过 GloMax® Discover 微孔板读数仪进行测量。
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The RealTime-Glo™ MT Cell Viability Assay was developed on monolayer cultures but 
the reagent has been tested with 3D cultures (TM431). The assay methods are identical 
for monolayer and 3D cultures, and both require that you determine how many cells can 
be used to maintain a linear response of the reagent over the course of the experiment. 
Figure 7 demonstrates the response of HCT116 spheroids to doxorubicin treatment. 
Codrich et al. (2) monitored responses of patient-derived colorectal cancer organoid 
cultures on the hydrogel scaffold Matrigel® with RealTime-Glo™ MT. Krainer et al. (PC4) 
demonstrated the utility of using the RealTime-Glo™ MT Assay for optimizing the culture 
conditions needed for patient-derived colorectal cancer organoids. Ferreira et al. (3) used 
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Figure 6. The adaptable workflow of the RealTime-Glo™ MT Cell Viability Assay. Assay reagent can be added at 
plating or dosing, and viability monitored over 72 hours. An endpoint method is available but not shown. The assay 
is non-lytic so assayed cells can be used for other assays. More information about reading live-cell, kinetic assays 
on a standard plate reader can be found in Chapter 5.
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Figure 7. Analysis of doxorubicin-treated HCT116 spheroids with the RealTime-Glo™ MT Cell Viability Assay and 
the CellTiter-Glo® 3D Assay. HCT116 spheroids (~520μm) were treated with various concentrations of doxorubicin 
over the course of 48 hours. A subset of cells was assayed with RealTime-Glo™ MT Reagent and read at 8, 24 and 
48 hours. The other subset of cells was assayed with CellTiter-Glo® 3D Reagent at 48 hours. Luminescence was 
measured with a GloMax® Discover Microplate Reader.

OTHER RESOURCES

AN308

Assaying Cell Health  
in 3D Cell Culture with  
the GloMax® Discover System. 

TM431

RealTime-Glo™ MT  
Cell Viability Assay  
Technical Manual.

PC4

Krainer, Iris M. et al. (2019) 
Determining the Optimal Culturing 
Conditions of Patient-Derived 
Colorectal Cancer Organoids 
using the RealTime-Glo(TM) Cell 
Viability Assay. 

References
2.   Codrich, M. et al. (2019) Inhibition of 

APE1-endonuclease activity affects 
cell metabolism in colon cancer cells 
via a p53-dependent pathway. DNA 
Repair 82, 102675. PMID: 31450087

3.   Ferreira, S.A. et al. (2018) Neigh-
boring cells override 3D hydrogel 
matrix cues to drive human MSC 
quiescence. Biomaterials 176, 13–23. 
PMID: 29852376

How do you know the RealTime-Glo® 
Reagent is penetrating to the center 
of the culture?

The short answer is that we do not know.  

We know that the assay has a signal 

proportional to the size of the microtissue 

(AN308). We know that with spheroid 

cultures, the RealTime-Glo™ MT signal 

parallels the signal from CellTiter-Glo® 3D 

Assay. Small molecules like the pro-

substrate likely penetrate the depths of  

the microtissue, but whether NanoLuc® 

Luciferase does is unknown.

https://doi.org/10.3390/cancers13092039
https://pubmed.ncbi.nlm.nih.gov/31073193/
https://doi.org/10.1016/j.slasd.2022.01.006
https://doi.org/10.1016/j.biomaterials.2018.05.032
https://doi.org/10.1016/j.dnarep.2019.102675
https://doi.org/10.1016/j.tiv.2018.05.006
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细胞毒性检测 - 细胞膜完整性实时监测
CellTox™ Green Cytotoxicity Assay 72h 实时检测

DNA 结合荧光染料

目录号 | 规格
G8741 | 10 ml
G8742 | 50 ml
G8743 | 100 ml

CellTox™ Green Dye 是专利荧光染料 , 对细胞无毒性作用 , 当细胞膜完整性受损时 , 可与双链 DNA 结合 , 荧光信号大幅提
升 , 处理细胞 72 小时后，荧光信号仍保持稳定，可监测长达 72h 的药物处理期间的细胞毒性作用，或终点法检测长时间处
理后的细胞毒性作用。

CellTox™ Green 细胞毒性检测与 CellTiter-Glo® 3D 细胞活力检测叠加使用
CellTox™ Green Assay 通常用于细胞活力检测的上游，真正由于细胞毒性导致的活力下降，同时应该伴随细胞毒性的上升。

图 . HCT116 结肠癌球状体在 96 孔悬滴板中培养 4 天。之
后向培养体系中加入了帕纳布尼司他（Panabinostat）以及
CellTox™ Green 染料，继续孵育 48 小时。记录荧光信号后，
向各孔加入等量的 CellTiter-Glo® 3D 试剂，震荡 5 分钟，接
着在 30 分钟孵育后记录发光值。

适用于常见 3D 培养模型及参考文献

3D 培养模型和基质 细胞类型 参考文献

Patient-derived organoids
类器官

PDOX-derived cells (P3, 
T16, and T188) 

Neirinckx, V. et al. (2019) The soluble form of pan-RTK inhibitor and tumor 
suppressor LRIG1 mediates downregulation of AXL through direct protein-protein 
interaction in glioblastoma. Neuro-Oncology Adv. 1, vdz024. PMID: 32642659

Spheroid，ULA
微球体

Neubauer Chamber. OvCa 
cells or primary cells

Hedemann, N., et al. (2021) ADAM17 inhibition increases the impact of cisplatin 
treatment in ovarian cancer spheroids. Cancers 13, 2039. PMID: 33922533

Spheroid
微球体 HepG2 and A498 cells

Obinu, A. et al. (2019) Poly (ethyl 2-cyanoacrylate) nanoparticles(PECA-NPs) as 
possible agents in tumor treatment. Colloids Surf. B Biointerfaces 177, 520–528. 
PMID:30822627

Spheroid
微球体 MCF-7 cell

Depping, R. et al. (2019) The nuclear export inhibitor selinexor inhibits hypoxia 
signaling pathway and 3D spheroid growth of cancer cells. Onco Targets Ther. 12, 
8387–8399. PMID:31632086

Spheroid，Hydrogel
微球体，水凝胶 MDA-MB-231 cells

Pahk, K.J. et al. (2019) Boiling histotrophy-induced partial mechanical ablation 
modulates tumour microenvironment by promoting immunogenic cell death of 
cancers. Sci. Rep. 9, 9050. PMID: 31227775

Matrigel®/fibronectin matrix
水凝胶 EndoC-βH1 cells

Merriman, C. and Fu, D. (2019) Down- regulation of the islet-specific zinc 
transporter-8 (ZnT8) protects human insulinoma cells against inflammatory stress. 
J. Biol. Chem. 294, 16992–17006. PMID: 31591269

CellTox™ Green Cytotoxicity Assay
Kinetic Assay for Cytotoxicity, Simplifies Time Course Experiments

Multiplexing ATP Detection & DNA Staining 
using 3D Spheroids

HCT116 cells were cultured in InSphero GravityPLUS™ 3D Cell Culture 
system for 4 days to form ~350 mm microtissues. Samples were treated with 
CellTox™ Green and panobinostat for 48 hr. After recording fluorescence, an 
equal volume of CellTiter-Glo® 3D Reagent was added, plate shaken for 5 
minutes and incubated at room temperature for 25 minutes prior to measuring 
luminescence.

The CellTox™ Green Cytotoxicity Assay provides an easy, fast and 
accurate method to determine toxic effects during or after long-term 
exposure of cells in culture. CellTox™ Green can be combined with 
other methods in multiplex assays to determine mechanism of 
toxicity, and is easily scalable from 96- to 1536-well plate formats.
• Use in extended incubations out to 72 hours and don’t 

underestimate cytotoxicity.
• Simple and Flexible protocol- add with cells at plating or with 

treatment at dosing or use as an endpoint assay with a 30 minute 
incubation.

• Incorporate upstream of your lytic bioluminescent assays to 
normalize data to dead cell number.

• Get more informative data per well and stop making parallel plates 
to assay two parameters. Reduce cell culture and resources.

Product Cat. # Size

CellTox™ Green Cytotoxicity Assay

G8741 10ml

G8742 50ml

G8743 100ml

CellTox™ Green Express Assay 
(no step assay) G8731 200µl

Recent Citations:
Riemer, P., et al. (2017) Oncogenic β-catenin and PIK3CA instruct 
network states and cancer phenotypes in intestinal organoids. J. Cell Biol. 
216, 1567.Can CellTox™ Green be used with cells grown on or 

within Matrigel® Matrix?
The Matrigel® Matrix is formed by the Engelbreth-Holm-Swarn 
(EHS) mouse sarcoma.  Being a product of cultured cells, the 
matrix can contain remnants of cell death, like EHS DNA.  
Exogenous DNA in the well can complicate the use of CellTox™

Green Cytotoxicity Assay to the point that the contaminating DNA 
can make the assay unsuitable for use.  The more Matrigel Matrix 
used, the greater the background signal. 

Learn more about 
CellTox™ Green

www.promega.com/celltox

19Cell Health Changes

https://doi.org/10.1093%2Fnoajnl%2Fvdz024
https://doi.org/10.3390/cancers13092039
https://doi.org/10.1016/j.colsurfb.2019.02.036
https://pubmed.ncbi.nlm.nih.gov/31632086/
https://pubmed.ncbi.nlm.nih.gov/31227775/
https://pubmed.ncbi.nlm.nih.gov/31591269/
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图 . HCT116 细胞在 384 孔超低吸附（ULA）板（康宁公司生产）中培养成球状，然后分别用帕比司他（Panel A）或阿霉素（Panel B）进
行处理。在指定的时间点，吸取 2.5微升的培养基样本，并以 1:10的比例稀释后冷冻保存于 LDH储存缓冲液中。样本解冻后，进一步稀释 2.5
倍，然后使用 LDH-Glo™ Assay 进行检测。

适用于常见 3D 培养模型及参考文献

3D 培养模型和基质 细胞类型 参考文献

Forebrain organoid
脑类器官 pluripotent stem cell (iPSC)

Bauersachs, H.G., et al. (2022) N-methyl-d-aspartate receptor-mediated 
preconditioning mitigates excitotoxicity in human induced pluripotent stem cell-
derived brain organoids. Neurosience 484, 83–97. PMID: 34958875

Liver microtissue(hLiMT)
肝微组织 -

Ströbel, S., et al. (2021) A 3D primary human cell-based in vitro model of non-
alcoholic steatohepatitis for efficacy testing of clinical drug candidates. Sci Rep 11, 
22765. PMID: 34815444

Microfuidic Organ-on-a-liver-
chip，spheroid
肝微流控芯片，微球体

PHH, NPC
Cox, B., et al.  (2022) Setup of human liver-chips integrating 3D models, microwells 
and a standardized microfluidic platform as proof-of-concept study to support drug 
evaluation. Biomaterials and Biosystems 7, 100054.PMID: 36824483

Liver Spheroid
肝微球体 NHBE cells

Bovard, D., et al.  (2022) Impact of aerosols on liver xenobiotic metabolism: A 
comparison of two methods of exposure. Toxicology in Vitro 9, 105277. PMID: 
34843886

细胞毒性检测 - 乳酸脱氢酶释放发光法
LDH-Glo™ Cytotoxicity Assay 微量取样检测

生物发光检测

目录号 | 规格
J2380 | 10ml
J2381 | 50ml

LDH-Glo™ Cytotoxicity Assay 是一种通过对细胞膜破损释放到培养基中的乳酸脱氢酶（LDH）进行定量的生物发光、多孔
板检测方法。与比色和荧光法相比，生物发光法更加灵敏， 可以对从少量细胞，包括原代细胞和 3D 细胞，释放的 LDH 进
行精确检测。该方法仅需从每个处理孔中移取少量细胞培养基（2-5μL），使得实验者可以在同一个孔进行多时间点取样， 
得到更多数据，并利用剩余培养基和细胞进行其他细胞学实验。 

从一个样本孔中检测微球体时间依赖的细胞毒性
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The LDH-Glo™ Assay is performed on culture media and requires no manipulation 
of the cells, so the assay protocol is identical for monolayer and 3D cultures. This 
bioluminescent assay is much more sensitive than colorimetric or fluorescent assays 
and only 2–5μl of the culture medium is required for the assay. Multiple culture medium 
samples can be withdrawn from a well and either assayed immediately or stored for 
assaing at the end of the time course (Figure 11), making this a live-cell semi-kinetic 
assay. Normally, sampling and storage of samples for later assays would present 
problems as the enzyme has a finite half-life outside the cell. To counter this problem, an 
LDH storage buffer was developed to stabilize LDH even when frozen and thawed.

Since the LDH-Glo™ Assay uses cell culture media for measurement, the remaining 
cells can be used for further experiments. The CellTiter-Glo® 3D Cell Viability Assay is 
a common choice. In Figure 12, 
culture media was removed for LDH 
measurement and the remaining 
viable cells were measured with  
CellTiter-Glo® 3D. As mentioned 
previously for multiplexing CellTox™ 
Green and CellTiter-Glo® 3D, 
monitoring cytotoxicity with only a 
viability assay can lead to erroneous 
results if the experimental 
compounds induce cytostasis 
instead of cytotoxicity. Confirming 
a loss of membrane integrity with a 
cytotoxicity assay confirms the  
cytotoxic effects.
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Figure 11. Measuring time-dependent cytotoxicity from the same sample well. HCT116 cells were grown as  
spheroids in 384-well ULA plates (Corning) and treated with either panobinostat (Panel A) or doxorubicin (Panel B). 
Culture medium samples (2.5μL) were removed at the indicated time points and frozen in LDH Storage Buffer  
at a 1:10 dilution. Samples were thawed and further diluted 2.5-fold before measuring with the LDH-Glo™ Assay.
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Figure 12. Multiplexing the LDH-Glo™ Assay and the  
CellTiter-Glo® 3D Assay. Human liver microtissues were treated 
with aflatoxin B1 for 48 hours. Media samples were collected 
and diluted in PBS. A portion was assayed with the LDH-Glo™ 
Assay. The remaining cells were assayed for viability with the 
CellTiter-Glo® 3D Assay. Experimental details available in  
TM548. 

OTHER RESOURCES

TM548

LDH-Glo™ Cytotoxicity Assay 
Technical Manual 
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The LDH-Glo™ Assay is performed on culture media and requires no manipulation 
of the cells, so the assay protocol is identical for monolayer and 3D cultures. This 
bioluminescent assay is much more sensitive than colorimetric or fluorescent assays 
and only 2–5μl of the culture medium is required for the assay. Multiple culture medium 
samples can be withdrawn from a well and either assayed immediately or stored for 
assaing at the end of the time course (Figure 11), making this a live-cell semi-kinetic 
assay. Normally, sampling and storage of samples for later assays would present 
problems as the enzyme has a finite half-life outside the cell. To counter this problem, an 
LDH storage buffer was developed to stabilize LDH even when frozen and thawed.

Since the LDH-Glo™ Assay uses cell culture media for measurement, the remaining 
cells can be used for further experiments. The CellTiter-Glo® 3D Cell Viability Assay is 
a common choice. In Figure 12, 
culture media was removed for LDH 
measurement and the remaining 
viable cells were measured with  
CellTiter-Glo® 3D. As mentioned 
previously for multiplexing CellTox™ 
Green and CellTiter-Glo® 3D, 
monitoring cytotoxicity with only a 
viability assay can lead to erroneous 
results if the experimental 
compounds induce cytostasis 
instead of cytotoxicity. Confirming 
a loss of membrane integrity with a 
cytotoxicity assay confirms the  
cytotoxic effects.
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Figure 11. Measuring time-dependent cytotoxicity from the same sample well. HCT116 cells were grown as  
spheroids in 384-well ULA plates (Corning) and treated with either panobinostat (Panel A) or doxorubicin (Panel B). 
Culture medium samples (2.5μL) were removed at the indicated time points and frozen in LDH Storage Buffer  
at a 1:10 dilution. Samples were thawed and further diluted 2.5-fold before measuring with the LDH-Glo™ Assay.
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Figure 12. Multiplexing the LDH-Glo™ Assay and the  
CellTiter-Glo® 3D Assay. Human liver microtissues were treated 
with aflatoxin B1 for 48 hours. Media samples were collected 
and diluted in PBS. A portion was assayed with the LDH-Glo™ 
Assay. The remaining cells were assayed for viability with the 
CellTiter-Glo® 3D Assay. Experimental details available in  
TM548. 

OTHER RESOURCES

TM548

LDH-Glo™ Cytotoxicity Assay 
Technical Manual 

https://doi.org/10.1016/j.neuroscience.2021.12.026
https://doi.org/10.1038/s41598-021-01951-7
https://doi.org/10.1016/j.bbiosy.2022.100054
https://pubmed.ncbi.nlm.nih.gov/34843886/
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细胞凋亡检测 -Caspase 3/7 活性检测法
Caspase-Glo® 3/7  Assay
Caspase-Glo® 3/7  3D Assay

裂解性，高灵敏度

生物发光检测

目录号 | 规格
G8090 | 2.5ml
G8091 | 10ml
3D Assay：
G8981 | 10ml
G8982 | 100ml
G8983 | 10×10ml

此试剂盒为检测 Caspase-3/7 活性的均质发光检测方法。试剂盒可检测 3D 培养细胞中的 Caspas-3 和 Caspase-7 的活性，
用于凋亡研究，也可与其他细胞学检测联用进行多重检测或抑制剂筛选。Caspase-Glo® 3/7  3D Assay 为最新推出的专为
3D 检测而优化的系统，但是经典版 Caspase-Glo® 3/7  Assay 也同样可以用于 3D 系统（见参考文献）。

检测原理
试剂盒中提供了 Caspase-3/7 DEVD- 氨基萤光素发光前体底物，以及专利的耐热萤光素酶，该试剂针对 Caspase- 3/7 活性、
萤光素酶活性和细胞裂解进行了优化。仅需加入一种 Caspase-Glo® 3/7 试剂，就能使细胞裂解，随后 caspase 将底物剪切，
释放出的游离氨基萤光素被萤光素酶作用后产生一种 " 辉光型 " 的发光信号。该信号的强度与 Caspase-3/7 的活性成正比。

Matrigel® 包埋培养体系 Caspase 3/7 的活性检测 经过改良的检测步骤更适合 3D 培养
3D 培养模型检测步骤：向培养细胞中加入试剂后，振摇
平板 5 min，然后在检测生物发光信号前于室温下孵育
25 min。

图 . HCT116 细胞被嵌入 4.5mg/ml 的 Matrigel® 溶液中，培养 4 天后，
使用泛伯尼司他进行梯度稀释。之后加入 Caspase-Glo® 3/7 3D 检测
试剂来测定 caspase 3/7 的活性。

适用于常见 3D 培养模型及参考文献

3D 培养模型和基质 细胞类型 参考文献

Spheroid，ULA
微球体

Neubauer Chamber. OvCa 
cells or primary cells

Hedemann, N., et al.  (2021) ADAM17 inhibition increases the impact of cisplatin 
treatment in ovarian cancer spheroids. Cancers 13, 2039. PMID: 33922533

Spheroid，ULA
微球体

Ovarian cancer cell lines 
OVCA429 and CH1

Tan, M. et al.  (2019) The FZD7-TWIST1 axis is responsible for anoikis resistance 
and tumori genesis in ovarian carcinoma. Mol. Oncol.  13, 757–780. PMID: 
30548372

3D liver microtissue (MT) 
肝微组织

primary human hepatocytes 
and primary human liver-
derived NPC

Kermanizadeh, A. et al.  (2019) The importance of inter-individual Kupffer cell 
variability in the governance of hepatic toxicity in a 3D primary human liver 
microtissue model. Sci. Rep. 9, 7295. PMID: 31086251

Mouse liver organoid
小鼠类器官

MDA-MB-231, MCF7 and 
LoVo  cell lines

Palazzolo, S. et al.  (2019) An effective multi-stage liposmal DNA origami nano 
system for in vivo cancer therapy. Cancers 11, 1997. PMID: 31842277

Hybrid hydrogel
杂化水凝胶

primary human umbilical 
vein endothelial cells and 
neuronal cells

Gaĉanin, J. et al.  (2019) Autonomous ultrafast self-healing hydrogels by pH-
responsive function nanofiber gelators as cell matrices. Adv. Mater.  31, 1805044. 
PMID: 30411838

Hydrogels，BioCoat Collagen I 
(Corning) microtiter plates
水凝胶

UM-Chor1 cells Sharifnia, T. et al.  (2019) Smallmolecule targeting of brachyury transcription factor 
addiction in chordoma. Nat. Med. 25, 292–300.PMID: 30664779

17
97

5M
A

处理细胞 加入 Caspase-
Glo® 3/7 试剂

震荡 5 秒，室
温孵育 25min

检测发光值

黑色或白色培养板

7

Apoptosis/Necrosis

Caspase-Glo® 3/7 3D Assay

Measure caspase-3 and -7 activities in apoptotic 
3D cultures. This lytic endpoint assay is based on  
a luminogenic caspase-3/7 substrate. A one-step  
addition of the reagent results in cell lysis followed 
by caspase-mediated cleavage of the substrate 
and generation of a luminescent signal, which is 
proportional to the amount of caspase 3/7 activity. 
The 3D-adapted assay was validated with different 
3D cell culture models, e.g., spheroids or cells em-
bedded in Matrigel®.

❱❱ Lytic assay (endpoint measurement)
❱❱ Luminescent
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Log Panobinostat [M]

Caspase-Glo® 3/7 3D Assay verified with Matrigel® embedded cultures. 
HCT116 cells were embedded in a 4.5 mg/ml Matrigel® solution, allowed to 
grow for 4 days and then treated with a serial dilution of panobinostat. 
Caspase-Glo® 3/7 3D Assay Reagent was added to determine caspase 3/7 
activity

RealTime-Glo™ Annexin V Apoptosis and 
Necrosis Assay

The RealTime-Glo™ Annexin V Apoptosis and Ne-
crosis Assay measures the translocation of phos-
phatidylserine (PS) to the outer leaflet of the cellular 
membrane, a late event during apoptosis. The assay 
also includes a cell-impermeant, pro-fluorescent 
DNA binding dye to detect necrosis. The assay en-
ables time course analysis of 3D cell cultures of up 
to 48 hours.

❱❱ Non-lytic assay (real-time measurement)
❱❱ Fluorescent/Luminescent
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Measurement of apoptosis and secondary necrosis. HepG2 spheroids were 
treated for 48 hours with different concentrations of paclitaxel. The Real-
Time-Glo™ Annexin V Apoptosis and Necrosis Assay was used to monitor 
real-time apoptosis progression. Luminescence and fluorescence were 
measured on a GloMax® Discover Instrument.

Download Scientific Poster
Real-Time Apoptosis and Necrosis Detection in 3D Spheroid Cell Models

www.promega.de/3Dposter

https://doi.org/10.3390/cancers13092039
https://pubmed.ncbi.nlm.nih.gov/30548372/
https://pubmed.ncbi.nlm.nih.gov/31086251/
https://doi.org/10.3390/cancers11121997
https://doi.org/10.1002/adma.201805044
https://doi.org/10.1038/s41591-018-0312-3
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细胞凋亡检测 - PS 膜外翻凋亡 / 坏死实时监测
RealTime-Glo™ Annexin V Apoptosis 
and Necrosis Assay

RealTime-Glo™ Apoptosis and Necrosis Assay 是一种简单，非裂解性的实时监测凋亡进程的方法。无需处理多重多孔板，
复杂的处理过程和特殊的检测仪器。只需具有发光和荧光检测功能的多功能读板仪即可。该方法可对 3D 培养模型进行长达
48 小时的监测。

检测原理
此方法的原理是检测磷脂酰丝氨酸 (PS) 膜外翻来检测凋亡和检测膜完整性的丧失来测定继发性坏死。通过一个简单的发光
信号来检测 Annexin V 与 PS 结合，通过一个荧光信号的检测来测定坏死。 

球状体 3D 培养模型凋亡和继发性坏死的检测

适用于常见 3D 培养模型及参考文献

3D 培养模型和基质 细胞类型 参考文献

Spheroid
微球体

BxPC-3 pancreatic ductal 
adenocarcinoma cell line

Kota, S. et al.  (2018) A novel three-dimensional high-throughput screening 
approach identifies inducers of a mutant KRAS selective lethal phenotype. 
Oncogene 37, 4372–4384. PMID: 29743592

Collagen/Matrigel® matrix
水凝胶

human pancreatic 
neuroendocrine tumors

Herring, B. et al.  (2020) A growth model of neuroendocrine tumor surrogates and 
the efficacy of a novel somatostatin-receptorguided antibody-drug conjugate: 
perspectives on clinical response? Surgery 167, 197–203. PMID: 31543319

48h 实时监测

荧光 + 发光检测

目录号 | 规格
JA1011 | 100 assays
JA1012 | 1,000 assays

PS封闭在细胞膜内侧-发光信号阴性
细胞膜完整-荧光信号阴性

PS外翻到细胞膜外侧-发光信号阳性
细胞膜完整-荧光信号阴性

PS外翻到细胞膜外侧-发光信号阳性
细胞膜完整性丧失-荧光信号阳性

PS confined to inner leaflet 
Cell membrane intact

Luminescence (RLU) negative
Fluorescence (RFU) negative

SmBiT

Annexin V

Necrosis 
Detection 
Reagent

Annexin V

LgBiT

Phosphatidyl 
Serine

PS translocation to outer leaflet 
Cell membrane intact

Luminescence (RLU) POSITIVE
Fluorescence (RFU) negative

NanoLuc® 
Luciferase

PS on inner and outer leaflet 
Cell membrane compromised

Luminescence (RLU) POSITIVE
Fluorescence (RFU) POSITIVE

健康细胞 早期凋亡 继发性坏死

图 . 凋亡和继发性坏死的检测 . 用不同浓度的紫杉醇处理 HepG2 球
形细胞 48 小时。使用 Real-Time-Glo™ Annexin V Apoptosis and 
Necrosis Assay 监测细胞凋亡的实时进展。在 GloMax® Discover 多
功能检测仪上检测发光和荧光。

7

Apoptosis/Necrosis

Caspase-Glo® 3/7 3D Assay

Measure caspase-3 and -7 activities in apoptotic 
3D cultures. This lytic endpoint assay is based on  
a luminogenic caspase-3/7 substrate. A one-step  
addition of the reagent results in cell lysis followed 
by caspase-mediated cleavage of the substrate 
and generation of a luminescent signal, which is 
proportional to the amount of caspase 3/7 activity. 
The 3D-adapted assay was validated with different 
3D cell culture models, e.g., spheroids or cells em-
bedded in Matrigel®.

❱❱ Lytic assay (endpoint measurement)
❱❱ Luminescent
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Caspase-Glo® 3/7 3D Assay verified with Matrigel® embedded cultures. 
HCT116 cells were embedded in a 4.5 mg/ml Matrigel® solution, allowed to 
grow for 4 days and then treated with a serial dilution of panobinostat. 
Caspase-Glo® 3/7 3D Assay Reagent was added to determine caspase 3/7 
activity

RealTime-Glo™ Annexin V Apoptosis and 
Necrosis Assay

The RealTime-Glo™ Annexin V Apoptosis and Ne-
crosis Assay measures the translocation of phos-
phatidylserine (PS) to the outer leaflet of the cellular 
membrane, a late event during apoptosis. The assay 
also includes a cell-impermeant, pro-fluorescent 
DNA binding dye to detect necrosis. The assay en-
ables time course analysis of 3D cell cultures of up 
to 48 hours.

❱❱ Non-lytic assay (real-time measurement)
❱❱ Fluorescent/Luminescent

A
n

n
e

x
i
n

 
V

 
S

i
g

n
a

l
 
[
R

L
U

]
 

Paclitaxel [nM]

N
e

c
r
o

s
i
s

 
D

e
t
e

c
t
i
o

n
 
S

i
g

n
a

l
 
[
R

F
U

]

Measurement of apoptosis and secondary necrosis. HepG2 spheroids were 
treated for 48 hours with different concentrations of paclitaxel. The Real-
Time-Glo™ Annexin V Apoptosis and Necrosis Assay was used to monitor 
real-time apoptosis progression. Luminescence and fluorescence were 
measured on a GloMax® Discover Instrument.

Download Scientific Poster
Real-Time Apoptosis and Necrosis Detection in 3D Spheroid Cell Models

www.promega.de/3Dposter

https://doi.org/10.1038/s41388-018-0257-5
https://doi.org/10.1016/j.surg.2019.04.073
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细胞自噬标志物 LC3 检测
Autophagy LC3 HiBiT Reporter Assay

裂解性，终点法

生物发光检测

目录号 | 规格
GA2550 | 1each
GA1040 | 1each
GA1050 | 1each

Autophagy LC3 HiBiT Reporter Vector 包含与人 LC3 蛋白融合的 HiBiT 标签。在诱导自噬时，部分 LC3 报告蛋白被自噬体
捕 获并降解。在加入含有 LgBiT 蛋白和底物的 Nano-Glo® HiBiT Lytic Reagent 后，LgBiT 与 HiBiT 标签发生相互作用，重
新组成 明亮发光的 NanoLuc® 酶。在多达 7 个数量级的范围内，发光信号与 HiBiT 标记的 LC3 报告蛋白成正比。

该系统可定量且结果明确的 LC3 报告基因检测，简单的加样 - 混合 - 检测操作模式，同时可拓展到高通量应用。提供报告基
因稳转细胞系，也提供载体 + 检测试剂。

检测原理

检测 HEK293 细胞球对自噬刺激剂和抑制剂的反应

图 .HEK293 细胞球（表达 LC3 HiBiT 报告蛋白）对自噬刺激
剂和抑制剂的反应。细胞被接种到 96 孔超低吸附圆底、黑色
壁的培养板中，并在实验前培养 4 天。细胞分别用一种自噬刺
激剂（AZD8055）或两种不同的自噬抑制剂（Bafilomycin A1
和 Autophinib）进行处理。对于抑制剂研究，首先以 1μmol 的
AZD8055 处理细胞，以降低基础自噬信号，随后再用自噬抑制
剂处理 6 小时。向细胞中加入了 Nano-Glo® HiBiT 裂解试剂后
进行检测。

9

Autophagy LC3 HiBiT Reporter Assay  
System

Monitor autophagic flux with a bioluminescent 
plate-based assay. Stably transfect cells with the 
LC3 HiBiT Reporter, grow in 3D culture, and deter-
mine changes in LC3 level using the Nano-Glo® 
HiBiT Lytic Detection System. Additionally, the  
reporter localization to autophagosomes can be 
monitored through fluorescent microscopy and 
LC3-I to LC3-II conversion can be assessed by 
HiBiT blotting.

❱❱ Lytic assay (endpoint measurement) 
❱❱ Luminescent
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Response of HEK293 spheroids expressing the LC3 HiBiT reporter to autoph-
agy stimulators and inhibitors. Cells were plated into 96-well ultra-low 
attachment round bottom, black walled plates and cultured for 4 days prior to 
the assay. Cells were treated with an autophagic stimulator (AZD8055) or 
two different autophagic inhibitors (Bafilomycin A1 and Autophinib). For in-
hibitor studies, cells were dosed with 1µM AZD8055 first to lower the basal 
autophagy signal and then treated with the autophagic inhibitors for 6 hours. 
For detection, the Nano-Glo® HiBiT Lytic Reagent was added.

RealTime-Glo™ Extracellular ATP Assay

Quantify the release of extracellular ATP as bio-
marker for immunogenic cell death in real time for 
up to 24 hours. The assay has been validated with 
different 3D cell culture models (e.g., microtissues 
or Matrigel® embedded cells).

❱❱ Non-lytic assay (real-time measurement)
❱❱ Luminescent
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Staurosporine [µM]

Measurement of immunogenic cell death in 3D cell culture models. HCT-
116 cells were grown in ultra-low attachment plates to form spheroids. Cells 
were treated with dilutions of staurosporine, the RealTime-Glo™ Extracellular 
ATP Assay Reagent was added, and the signal was monitored.

Discover the Comprehensive Portfolio of 
Cell-Based and Biochemical Assays.

www.promega.com/CellbasedAssays

Autophagy/Immunogenic Cell Death
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Autophagy LC3 HiBiT 报告基因

吞噬泡 自噬体 自噬济酶体 : 
LC3 HiBiT 报告基因和

“货物”的降解

添加 Nano-Glo® HiBiT
裂解试剂破坏细胞并引入 

LgBIT 蛋自和底物

自噬流增加，发光信号减弱
自唑流减少，发光信号增加
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细胞色素 P450 （CYP）检测
P450-Glo™ CYP450 Assays

裂解 / 非裂解性检测

生物发光检测

靶标 | 目录号
CYP3A4 | V9001
CYP1A1 | V8751
完整产品详情请联系
Promega。

该检测系统使用的 P450 发光前体底物是甲虫萤光素（beetle luciferin）的衍生物，甲虫萤光素是萤光素酶的底物。此衍生
物本身不是萤光素酶的底物，但是当 P450 酶将其转化为萤光素时，即成为萤光素酶底物，并与萤光素酶反应而产生光，光
强度与 P450 活性成正比。

具有以下优势：

● 均质、性能稳定：在 96 孔或 384 孔板模式中可实现大于 0.8 的 Z‘ 值；
● 细胞渗透性底物可用于裂解或非解列检测形式，从而节省细胞用于其他用途；
● 发光检测与荧光检测相比，灵敏的检测需要的酶更少，动态范围更广，假阳性率更低。

可检测靶标（CYPs）包括：CYP3A4，CYP1A1，CYP1B1，CYP1A2，CYP2C8，CYP2C9，CYP2C19，CYP2D6，CYP26A1，
CYP26B1（部分产品仅用于生化检测）

药物作用下人肝微组织中 CYP3A4 酶活性检测

图 . 在利福平作用下，对人肝微组织中 CYP3A4 酶活性及存活
能力进行检测。CYP3A4 酶活性通过 P450-Glo™ 3A4 Assay
的非裂解模式进行测定，随后在同一孔中利用 CellTiter-Glo® 
3D Assay 确定细胞的存活状态。

适用于常见 3D 培养模型及参考文献

3D 培养模型和基质 细胞类型 参考文献

Bioprinting Liver organoid 
Matrigel® 
生物打印肝类器官

Healthy liver biopsies
Nunez Bernal, P. et al .  (2022). Volumetric Bioprinting of Organoids and Optically 
Tuned Hydrogels to Build Liver-Like Metabolic Biofactories. Adv. Mater. 34, 2110054. 
PMID: 35166410

Hepatic spheroid Matrigel®
肝微球体

HepaRG, HUVEC and cord 
blood mesenchymal stem cells

Ryu, J.-S. et al. (2019) Targeting CYP4A attenuates hepatic steatosis in a novel 
multicellular organotypic liver model. J. Biol. Eng. 13, 69. PMID: 31406506

Spheroids
肝微球体 HepG2 cells

Bissoyi, A. et al.  (2023). Cryopreservation of Liver Cell Spheroids with 
Macromolecular Cryoprotectants. ACS Appl. Mater.Interfaces. 15, 2,2630-2638. 
PMID: 36621888

Hepatocyte spheroids
肝细胞微球体 HepaRG cells

Ahn, J. et al. (2019) Developing scalable cultivation systems of hepatic spheroids for 
drug metabolism via genomic and functional analyses. Biotechnol. Bioengin. 116, 
1496–1508. PMID:30737956

Liver organoid
肝类器官 TkDN-4M hiPSC

Gandhi Torizal, F. et al. (2022). Dialysis based culture medium conditioning improved 
the generation of human induced pluripotent stem cell derived-liver organoid in a 
high cell density. Scientific Reports.  12, 20774.

Organoid chip
类器官芯片 Liver organoids on-chip Busek, M., et al.  (2023) Pump-less, recirculating organ-on-a-chip (rOoC) platform. 

Lab Chip 23, 591–608. PMID: 36655405

Liver Spheroid
肝微球体 NHBE cells

Bovard, D., et al. (2022) Impact of aerosols on liver xenobiotic metabolism: A 
comparison of two methods of exposure. Toxicology in Vitro 9, 105277. PMID: 
34843886

10

P450-Glo™ CYP450 Assays 

Quantify cytochrome P450 (CYP) enzyme activity 
and identify CYP-inducing or –inhibiting drugs in 
cell culture. The assays use a pro-substrate which 
is converted to luciferin by CYP enzymes. The 
cell-permeable luciferin diffuses out of the cell 
and can be detected in the culture media. The re-
maining cells can be used for other cell-based as-
says, e.g., to assess cell viability. 

Kits are available for the following CYP enzymes: 
CYP3A4, CYP2B6, CYP1A2, CYP1A1, CYP1B1,  
CYP2C8, CYP2C9, CYP2C19, CYP2D6, CYP26A1, 
and CYP26B1.

❱❱ Non-lytic assay (sampling of culture medium)
❱❱ Luminescent
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Measurement of CYP3A4 activity and viability in human liver microtissue  
in response to rifampicin. CYP3A4 activity was measured using the 
non-lytic P450-Glo™ 3A4 Assay followed by determination of viability from 
the same well using CellTiter- Glo® 3D Assay. 

Download Application Note
P450 Glo™ CYP3A4 Assay on 3D Microtissues 

www.promega.de/P450-Glo-3D-AppNote

Featured Application 

Drug screening using single organoids
Read in this article how Cell Microsystems’ CellRaft® Technology and  
Promega Cell Health Assays address two critical bottlenecks preventing the 
acceleration of organoid models into high-throughput screening applications 
by providing:

❱❱  an automated solution for generating customized, scalable and  
reproducible organoids that are ready to use in plate-based assays and

❱❱  assays that have been optimized and validated for 3D cell culture  
models.

Read article
www.promega.de/Drug-Screening-Organoids-Article

Cytochrome Activity

https://pubmed.ncbi.nlm.nih.gov/35166410/
https://pubmed.ncbi.nlm.nih.gov/31406506/
https://pubmed.ncbi.nlm.nih.gov/36621888/
https://pubmed.ncbi.nlm.nih.gov/30737956/
https://doi.org/10.1039/D2LC00919F
https://pubmed.ncbi.nlm.nih.gov/34843886/
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3D 培养模型的细胞代谢检测
Metabolic Changes in 3D 

二核苷酸检测
• NADP/NADPH-Glo™ Assay

代谢物检测
• Glucose-Glo™ Assay
• Lactate-Glo™ Assay
• Glutamate-Glo™ Assay
• Glutamine/Glutamate-Glo™ Assay
• Triglyceride-Glo™ Assay
• Glycerol-Glo™ 
• Cholesterol/Cholesterol Ester-Glo™ Assays 等

氧化应激检测
• ROS-Glo™ H2O2 Assay 
• GSH/GSSG-Glo™ Assay

ICD 生物标志物检测
• RealTime-Glo™ Extracellular ATP Assay

下载完整
《细胞代谢解决方案》
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NAD/NADH-Glo™ Assay 和 NADP/NADPH –Glo™ Assay 都是均质生物发光法检测试剂盒，前者能够检测总的氧化型和还
原型烟酰胺腺嘌呤二核苷酸 (NAD+ 和 NADH)，并确定 NAD+ 和 NADH 在生物样品或特定酶学反应中的比值。后者能够检
测总的氧化型和还原型烟酰胺腺嘌呤二核苷酸磷酸 (NADP+ 和 NADPH)，并确定 NADP+ 和 NADPH 在生物样品或特定酶
学反应中的比值。

3D 培养模型检测步骤：增加洗涤剂的量，在裂解步骤中延长在裂解缓冲液中的孵育时间。

二核苷酸检测
NAD/NADH-Glo™
NADP/NADPH-Glo™ Assays

裂解性，终点法检测

生物发光检测

目录号 | 规格
G9071 | 10ml
G9072 | 50ml
G9081 | 10ml
G9082 | 50ml

NAD/NADH 和 NADP/NADPH 的信号与增大的 3D 微组织直径呈相关性

图 . 不同数量的 HCT116 细胞被接种到 GravityPLUS™ 96 孔板（由 InSphero 公司生产）中，并培养 4 天。随后，培养基被移除并用 PBS
替代。通过添加碳酸氢盐缓冲液加上 2% 的 DTAB 并摇晃 30 分钟来裂解微组织。裂解后，样品体积的一半被转移到白色发光板上，进行
酸处理后检测 NAD+ 或 NADP+；另一半则经历碱处理后检测 NADH 或 NADPH。中和处理之后，样品被分隔开并分别使用 NAD/NADH-
Glo™ Assay 或 NADP/NADPH-Glo™ Assay 进行检测。与此同时，作为对照，平行的孔使用 CellTiter-Glo® 3D 检测试剂进行检测，因为该
检测的信号强度与微组织直径成正比关系。

适用于常见 3D 培养模型及参考文献

3D 培养模型和基质 细胞类型 参考文献

Spheroid
类器官 HCT15 and HCT116 cells

Wang, Y-N. et al. (2018) CPT1Amediated fatty acid oxidation promotes 
colorectal cancer cell metastasis by inhibiting anoikis. Oncogene 37, 6025–6040. 
PMID:29995871（NADP/NADPH-Glo™ ）

Human-derived organoids and 
mouse-derived organoids
类器官

patient-derived cancer cells
Chan, K. et al. (2019) eIF4A supports an oncogenic translation program in 
pancreatic ductal adenocarcinoma. Nat. Commun. 10, 5151. 
PMID:31723131（NADP/NADPH-Glo™ ）

GF reduced Matrigel® 
水凝胶 Mouse myoblasts

Bell, E.L. et al.  (2019) PPARδ modulation rescues mitochondrial fatty acid 
oxidation defects in the mdx model of muscular dystrophy. Mitochondrion  46, 
51–58. PMID:29458111（NAD/NADH-Glo™）
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1. Introduction 

NAD/NADH-Glo™ 
NADP/NADPH-Glo™ Assays

Monitor NAD+/NADH or NADP/NADPH levels in 
cells or enzymatic reactions. The assays are easily 
adapted for inhibitor screening in high-throughput 
formats. The sensitivity and robustness of the as-
say chemistry allow fewer cells to be used to detect 
individual dinucleotides directly in multiwell plates.

❱❱  Lytic assay (endpoint measurement) 
❱❱  Luminescent

NAD/NADH and NADP/NADPH signals correlate with increasing 3D micro-
tissue diameter. Varying numbers of HCT116 cells were seeded into 
GravityPLUS™ 96-well plates (InSphero) and grown for 4 days. Media was 
removed and replaced with PBS. Microtissues were lysed by the addition of 
bicarbonate buffer plus 2 % DTAB and shaking for 30 minutes. After lysis, 
half of the volume was transferred to a white luminescent plate for acid 
treatment to measure either NAD+ or NADP+. The other half went through 
base treatment to determine NADH or NADPH. After neutralization, the sam-
ples were divided and assayed with either the NAD/NADH-Glo™ Assay or the 
NADP/NADPH-Glo™ Assay. Parallel wells were assayed with the CellTiter- 
Glo® 3D Assay as the signal is proportional to microtissue diameter.

Dinucleotide Detection

Discover the Full Portfolio of Bioluminescent Metabolite Assays.

www.promega.com/CellularMetabolismAssays

CellTiter-Glo
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You want to functional analyze metabolic 
pathways?

Measure activity of your dehydrognase of interest. 
Discover how the Dehydrogenase-Glo™ Activity 
System can be used to analzye metabolic pathways 
in cancer, T cells, and 3D cell models.

Download Poster
Rapid Cell-Based Profiling of Dehydrogenase  
Activity for Metabolic Pathway Analysis

www.promega.com/Dehydrogenase-Glo-Poster
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Discover how the Dehydrogenase-Glo™ Activity 
System can be used to analzye metabolic pathways 
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Download Poster
Rapid Cell-Based Profiling of Dehydrogenase  
Activity for Metabolic Pathway Analysis
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https://pubmed.ncbi.nlm.nih.gov/29995871/
https://pubmed.ncbi.nlm.nih.gov/31723131/
https://pubmed.ncbi.nlm.nih.gov/29458111/
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代谢物检测
Metabolite Assays

裂解性或非裂解性

生物发光检测

产品目录号及规格
见最后手册最后
订购信息

Promega 提供基于多孔板的生物发光法细胞代谢物检测方法，可用于糖代谢、脂代谢、氨基酸代谢等检测，助力监测肿瘤和
免疫细胞代谢的变化以及代谢性疾病的基础研究及药物发现。

具有以下优势：
● 操作简单，非常适用于高通量检测，可拓展至 1536 孔版；
● 生物发光法与荧光和吸光法相比，灵敏度高，所需起始细胞数少；
● 可采用非裂解性方法，适用于多种样本类型，包括难裂解的 3D 样本，如类器官等。

该方法利用酶偶联，代谢物和其特异性脱氢酶反应，将 NAD(P)+ 还原成 NAD(P)H，存在 NAD(P)H 时，还原酶将萤光素前
体 Reductase Substrate 还原为萤光素。萤光素通过 Ultra-Glo™ rLuciferase 催化定量，反应产生的光信号与样品中代谢物
的量成 正比，通过发光检测仪进行检测。（丙酮酸检测采用基于 H2O2 的生物发光法检测）

代谢物检测原理

3D 培养模型检测步骤

可进行 3D 模型检测的代谢标记物（目录号见最后一页）

糖代谢 氨基酸代谢 脂代谢

Glucose-Glo™ Glutamate-Glo™ Glycerol-Glo™

Lactate-Glo™ Glutamine/Glutamate-Glo™ BHB-Glo™

Pyruvate-Glo™ BCAA-Glo™ Triglyceride-Glo™

Cholesterol/Cholesterol Ester-Glo™

没有找到我需要检测的靶标？使用定制检测系统！ 
● Metabolite-Glo™ Detection System 用户提供特异性脱氢酶，可自行 DIY 定制代谢物检测系统。 
● Dehydrogenase-Glo™ Detection System 用户提供特异性代谢物，可自行 DIY 定制脱氢酶检测系统。 

Metabolite

Detection

Present in sample

处理细胞

细胞培养基取样 一个样本中检测多种代谢物
检测发光值

将 2 – 5 μl 的培养基转移至一个新的含有 95 – 98 μl 
PBS 的孔中。

可选步骤：使用细胞进行进而的下游分析，例如
RNA 提取。

立即进行检测或冷
冻以备后续使用

重复动力学研究 Glucose-Glo™

Lactate-Glo™

Pyruvate-Glo™

Glycerol-Glo™ ... or other assay

培养基样本可以分拆，用来从同一个
样本中测量不同的代谢物。

发光检测仪
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人肝脏球状体中胰岛素介导的糖异生抑制作用检测

不同条件下培养的人肝脏微组织中的甘油三酯水平检测

图 . iCell® Hepatocytes 2.0（Cellular Dynamics, Inc. 公司生
产）以球状体形式培养，在无葡萄糖的糖异生培养基中培养
1.5h，以促进肝糖原生成。细胞经洗涤后，培养基更换为含
不同浓度胰岛素的 50μl 糖异生培养基，并继续孵育 6h。从
每个孔中移出一半的培养基，并将其与等体积的葡萄糖检测
试剂混合。60 分钟后，使用 GloMax® Discover Instrument
测量发光（蓝色，培养液）。剩余的细胞及培养基（25µl）
通过添加 12.5µl 的失活溶液（振荡 5 分钟）并用 12.5µl 的中
和溶液中和，接着加入 50µl 的葡萄糖检测试剂测定细胞内葡
萄糖含量（黄色；细胞裂解物）。

图 . 使用 3D InSight™ 技术（InSphero 公司提供）的人类肝
脏微组织在无血清培养基中孵育指定天数，培养基分别含有
生理浓度（LG/LI）或超生理浓度（LG/HI）的葡萄糖和胰岛
素，并且添加了要么是与牛血清白蛋白（BSA）结合的游离
脂肪酸（FFA），要么是低密度脂蛋白血浆组分（LDL）。利
用 Triglyceride-Glo™Assay 检测甘油三酯水平。

适用于常见 3D 培养模型及参考文献

3D 培养模型和基质 细胞类型 参考文献

Spheroid
微球体

breast and prostate cancer 
stem cell

Deshmukh, A., Arfuso, F., Newsholme, P., and Dharmarajan, A. (2018) Regulation 
of cancer stem cell metabolism by secreted Frizzled- Related Protein 4 (sFRP4). 
Cancers 10, 40. PMID: 29385093（Glutamine/Glutamate-Glo™）

Spheroid
微球体

A549，HCT116，HEPG2 
etc.

Peirsman, A., et al.  (2021) MISpheroID: a knowledgebase and transparency tool 
for minimum information in spheroid identity. Nat. Methods 18, 1294–1303. PMID: 
34725485（Glucose-Glo™ Assay, Lactate-Glo™ Assay）

Forebrain organoid
脑类器官 pluripotent stem cell (iPSC)

Bauersachs, H.G., et al.  (2022) N-methyl-d-aspartate receptor-mediated 
preconditioning mitigates excitotoxicity in human induced pluripotent stem cell-
derived brain organoids. Neurosience 484, 83–97. PMID: 34958875（Glutamate-
Glo™ Assay）

Liver microtissue(hLiMT)
肝微组织 -

Ströbel, S., et al.  (2021) A 3D primary human cell-based in vitro model of non-
alcoholic steatohepatitis for efficacy testing of clinical drug candidates. Sci Rep 11, 
22765. PMID: 34815444（Triglyceride-Glo™ Assay）
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1. Introduction 

Glucose-Glo™ Assay 
Lactate-Glo™ Assay  
Glutamate-Glo™ Assay 
Glutamine/Glutamate-Glo™ Assay 

Monitor glucose, lactate, glutamate, or glutamine 
levels in 3D cell cultures. The assays couple metab-
olite oxidation and NADH to a sensitive biolumines-
cent readout. The assays require only 2–5 μl of 
culture medium per time point, allowing multiple  
aliquots to be taken from the same well, e.g., for  
kinetic analysis or to measure multiple metabolites 
in parallel.

❱❱  Lytic (endpoint measurement) and non-lytic 
assay options (sampling of culture medium, 
cell lysates, serum, plasma, tissue lysates)

❱❱ Luminescent

Medium

Cell Lysate
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Insulin-mediated inhibition of gluconeogenesis in iPSC-derived human liv-
er spheroids. iCell® Hepatocytes 2.0 (Cellular Dynamics, Inc.) were grown as 
spheroids on ultra-low attachment 96-well spheroid plates. The cells were 
cultured for 1.5 hours in a glucose-free gluconeogenesis medium to promote 
hepatic glucose production. Next, the cells were treated for 6 hours with glu-
coneogenesis medium with increasing insulin concentrations to inhibit 
glucose production. After 6 hours, 25 µl medium (blue) was removed from 
the wells and Glucose Detection Reagent was added. Similar results were ob-
tained when glucose detection was performed with cell lysates (green).

Metabolite Detection

Triglyceride-Glo™ Assay 
Glycerol-Glo™ Assay

The Triglyceride-Glo™ Assay detects triglyceride 
levels by measuring glycerol that is released from 
an enzymatic reaction with a lipase. Glycerol is 
measured in a coupled reaction scheme that links 
the production of NADH to the activation of a prolu-
ciferin that produces light with luciferase. The 
amount of triglyceride is determined from the dif-
ference of glycerol measured in the absence (free 
glycerol) and presence (total glycerol) of lipase. 
The Glycerol-Glo™ Assay uses the same chemistry 
to measure free glycerol but does not include a li-
pase. Both assays work without organic extraction 
and can be used in a variety of biological samples, 
including cells cultured in 3D. 

❱❱  Lytic (endpoint measurement) and non-lytic 
assay options (sampling of culture medium, 
serum)

❱❱ Luminescent
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Triglyceride levels in human liver microtissues. 3D InSight™ Human Liver 
Microtissues (InSphero) were incubated for 3 and 10 days in serum-free me-
dium containing either physiological (LG/LI) or supraphysiological (LG/HI) 
levels of glucose and insulin and supplementation with either free fatty acids 
bound to BSA (FFA) or low-density lipoprotein plasma fraction (LDL). The mi-
crotissues were washed twice in PBS and assayed for total glycerol content 
according to the Triglyceride-Glo™ protocol. Values were plotted as concen-
tration of triglyceride per microtissue (MT). The data were generously 
provided by InSphero.

Download Technical Article
Homogenous Assays for Triglyceride Metabolism Research

www.promega.de/Triglyceride-Glo-3D-Article
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Metabolite Detection
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The Triglyceride-Glo™ Assay detects triglyceride 
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Triglyceride levels in human liver microtissues. 3D InSight™ Human Liver 
Microtissues (InSphero) were incubated for 3 and 10 days in serum-free me-
dium containing either physiological (LG/LI) or supraphysiological (LG/HI) 
levels of glucose and insulin and supplementation with either free fatty acids 
bound to BSA (FFA) or low-density lipoprotein plasma fraction (LDL). The mi-
crotissues were washed twice in PBS and assayed for total glycerol content 
according to the Triglyceride-Glo™ protocol. Values were plotted as concen-
tration of triglyceride per microtissue (MT). The data were generously 
provided by InSphero.

Download Technical Article
Homogenous Assays for Triglyceride Metabolism Research

www.promega.de/Triglyceride-Glo-3D-Article

https://pubmed.ncbi.nlm.nih.gov/29385093/
https://pubmed.ncbi.nlm.nih.gov/34725485/
https://doi.org/10.1016/j.neuroscience.2021.12.026
https://doi.org/10.1038/s41598-021-01951-7
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ROS 水平检测
ROS-Glo™ H2O2 Assay

裂解 / 非裂解性检测

生物发光检测

目录号 | 规格
G8820 | 10ml
G8821 | 50ml

ROS-Glo™ H2O2 Assay 是一种均质、快速、灵敏的生物发光检测试剂盒，萤光素衍生物底物与样品共孵育，可直接与 H2O2 
反应生成萤光素前体。加入 ROS-Glo™ Detection Solution 后，萤光素前体转换为萤光素，经溶液中的 Ultra-Glo™ 重组萤

光素酶催化产生发光信号，光信号强度与样品中的 H2O2 水平成正比。

● 兼容多种细胞培养基 ( 有 / 无血清均可 )，无需提前去除培养基，可在细胞及酶学反应两种模式下筛选化合物；
● 均质检测，步骤简单，仅需两步试剂加入操作；
● ROS-Glo™ H2O2 底物直接与过氧化氢反应，省去辣根过氧化物酶 (HRP) 作为偶联酶的反应步骤，消除了因 HRP 抑制

引起的假阳性结果。

化合物处理后细胞球 H2O2 水平检测

图 . 用 ROS 诱导剂甲萘醌处理后的 HepG2 细胞球培
养中 ROS-Glo™ H2O2 检测试剂的信号。HepG2 细
胞被接种在超低吸附（ULA）板中，每孔分别接种
100、800 和 6400 个细胞，培养 4 天。微组织被转移
到白色壁的检测板中，每孔加入 25 μL 培养基，并用
甲萘醌加上 H2O2 底物进行处理。细胞先与甲萘醌共孵
育 2 小时，之后加入 ROS-Glo™ 检测试剂（n=3，n
表示实验重复次数）。

适用于常见 3D 培养模型及参考文献

3D 培养模型和基质 细胞类型 参考文献

Spheroid
微球体 cancer-associated fibroblasts

Chang, A.-Y. et al.  (2019) Evaluation of tumor cell-tumor microenvironment 
component interactions as potential predictors of patient response to napabucasin. 
Mol. Cancer Res. 17, 1429–1434. PMID: 31043490

Embryoid body spheroid
微球体 hESC line, H7

Guo, H. et al.  (2019) Single-cell RNA sequencing of human embryonic stem cell 
differentiation delineates adverse effects of nicotine on embryonic development. 
Stem Cell Rep. 12, 772–786. PMID: 30827876

Spheroid
微球体

human iPSC cardiomyocytes, 
cardiac fibroblasts and 
cardiac endothelial cells

Tomlinson, L. et al.  (2019) Attenuation of doxorubicin-induced cardiotoxicity in 
a human in vitro cardiac model by the induction of the NRF-2 pathway. Biomed. 
Pharmacother. 112, 108637. PMID: 30798127

Spheroid
微球体

STK11KO and NUAK1KO 
cell lines

Buensuceso, A., et al.  (2022) Loss of LKB1-NUAK1 signalling enhances NF-κB 
activity in a spheroid model of high-grade serous ovarian cancer. Sci. Rep. 12, 
3011. PMID: 35194062

Chapter 2  |  Metabolic Changes in 3D

29Tools to Monitor Biology in 3D Culture

ROS-Glo™ H2O2 Assay 

Since various ROS are converted 
to H2O2 in the cell, and H2O2 is the 
longest-lived ROS, an increase in H2O2 
can reflect a general increase in the 
ROS level. The ROS-Glo™ H2O2 Assay 
(PC6) uses a derivatized luciferin to 
directly react with H2O2 to generate 
a proluciferin molecule (Figure 10). 
The H2O2 Substrate is added directly 
to cells in culture. A portion of the 
culture media may be removed for 
further assay or the cells and media 
may be lysed for measurement. 
Addition of the ROS-Glo™ Detection 
Reagent to either the culture media 
sample or cellular lysate converts 
the proluciferin to luciferin, which 
reacts with the ATP and Ultra-Glo™ 
rLuciferase in the reagent to generate 
light proportional to the amount of 
H2O2 in the sample (Figure 10). When 
using the non-lytic culture media 
protocol, the remaining cells may be 
used for further assay. 

Menadione disrupts the 
mitochondrial electron transport 
chain, producing an increase in ROS. 
Treatment of variously sized spheroid 
cultures with menadione produces a dose-dependent increase in ROS production  
(Figure 11). 
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containing Ultra-Glo™ rLuciferase, ATP and D-cysteine, the 
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Figure 11. ROS-Glo™ H2O2 Assay signals from HepG2 spheroid cultures treated with ROS-inducing menadione. 
HepG2 cells were seeded in ULA plates at 100, 800 and 6,400 cells/well and grown for 4 days. Microtissues were 
transferred to a white-walled assay plate in 25μl of media and treated with menadione plus the H2O2 Substrate. The 
cells were exposed to menadione for 2 hours before addition of the ROS-Glo™ Detection Reagent (n=3).

OTHER RESOURCES

PC6 

Duellman, S. et al. A New 
Luminescent Assay for Detection 
of Reactive Oxygen Species. 
Promega Corporation.

https://pubmed.ncbi.nlm.nih.gov/31043490/
https://pubmed.ncbi.nlm.nih.gov/30827876/
https://pubmed.ncbi.nlm.nih.gov/30798127/
https://pubmed.ncbi.nlm.nih.gov/35194062/
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谷胱甘肽水平检测
GSH/GSSG-Glo™ Assay

裂解性，终点法检测

生物发光检测

目录号 | 规格
V6911 | 10ml
V6912 | 50m

GSH 水平的改变对细胞毒性反应的评价非常重要，并且是氧化应激的重要指标，可能引起细胞凋亡或细胞死亡。Promega 
试剂盒提供了简单、迅速的微孔板检测方案，直接检测微孔板培养细胞中总谷胱甘肽（GSH+GSSG）及氧化型谷胱甘肽（ 
GSSG ） 水平、 GSH 或 GSH/GSSG 比值，检测获得的结果既可反应细胞健康或氧化应激水平，也可用于药物开发筛选，
发现能够影响细胞内谷胱甘肽水平的新化合物。

图 . GSH/GSSG-Glo™ Assay 的操作步骤。要将标准 2D 单层培养改成 3D 培养，只需将平板振荡器上的裂解阶段时间延长至 30 分钟。

图 . 监测用谷胱甘肽合成酶抑制剂丁硫氨酸磺氧化物处理的 HCT116 细胞
球中总谷胱甘肽水平和细胞存活能力。准备了两组相同的细胞球（约 350
微米），并用不同浓度的 buthionine sulfoximine 进行处理。一组通过 
CellTiter-Glo® 3D Cell Viability Assay 评估细胞存活能力，另一组则利用
GSH/GSSG-Glo® Assay 检测总谷胱甘肽含量。

3D 培养模型检测步骤

化合物处理后细胞球谷胱甘肽水平检测

适用于常见 3D 培养模型及参考文献

3D 培养模型和基质 细胞类型 参考文献

Spheroid，ULA
微球体

MDA-MB-468 human breast 
cancer cells

Park, J.Y. et al.  (2019) Silent mating-type information regulation 2 homolog 1 
overexpression is an important strategy for the survival of adapted suspension 
tumor cells. Cancer Sci.  110, 2773–2782. PMID:31348594

Colon cancer spheroid 
微球体 Lenti-X 293T and HCT116

Ohata, H. et al.  (2019) NOX1- dependent mTORC1 activation via S100A9 
oxidation in cancer stem-like cells leads to colon cancer progression. Cell Rep.  28, 
1282– 1295. PMID:31365870

Agarose hydrogel
水凝胶

equine mesenchymal stem 
cells 

Tangtrongsup, S. and Kisiday, J.D. (2018) Modulating the oxidative environment 
during mesenchymal stem cells chondrogenesis with serum increases collagen 
accumulation in agarose culture. J. Ortho. Res. 36, 506–514. PMID:28548680

Chapter 2  |  Metabolic Changes in 3D

31Tools to Monitor Biology in 3D Culture

HCT116 spheroids were treated with buthionine sulfoximine, a GSH synthetase inhibitor, 
and levels of glutathionine were measured with the total glutathione method illustrated in 
Figure 13. The 48-hour treatment significantly decreased the amount of GSH in the cells 
without much effect on viability (Figure 14). Tangtrongsup and Kisiday (18) used the GSH/
GSSG-Glo™ Assay to monitor the levels of total glutathione and the GSH/GSSG ratio when 
agarose hydrogel-grown equine mesenchymal stem cells where exposed to chrondrogenic 
media. The GSH/GSSG ratio improved with the addition of FBS to the media, indicating 
less oxidative stress. Park et al. (19) analyzed cells treated with siRNA to knockdown 
SIRT1 and compared GSH/GSSG ratios of MD cells grown as adherent (monolayer) 
or adapted to suspension culture in ULA plates using the GSH/GSSG-Glo™ Assay. The 
suspension cells demonstrated higher GSH/GSSG ratios, indicating low oxidative stress. 
Ohata et al. (20) found that inhibition of the ROCK kinase did not affect levels the GSH/
GSSG ratio of colon cancer organoids as measured with the GSH/GSSG-Glo™ Assay, nor 
did inhibition affect mRNA levels of the enzymes responsible for making GSH.
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Figure 14. Monitoring total glutathione levels and cell viability in HCT116 spheroids treated with GSH synthetase 
inhibitor buthionine sulfoximine. Duplicate sets of spheroids (~350μm) were treated with various amounts of  
buthionine sulfoximine. One set was assessed for viability with the CellTiter-Glo® 3D Cell Viability Assay and  
the other set assessed for total glutathione levels with the GSH/GSSG-Glo® Assay. Details can be found in  
the poster (PC3).
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Figure 13. Protocol steps for the GSH/GSSG-Glo™ Assay. To modify the standard 2D monolayer culture to 3D 
culture, simply increase the lysis stage to 30 minutes on a plate shaker.
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胞外 ATP（eATP）检测
RealTime-Glo™ Extracellular ATP Assay

非裂解性实时检测

无需吸取上清

目录号 | 规格
GA5010 | 200 assays
GA5011 | 2000 assays
GA5012 | 10x200 assays

eATP 作为免疫原性细胞死亡（ICD）的生物标志物，传统方法需要吸取不含细胞的培养基上清检测。 RealTime-Glo™ 
Extracellular ATP Assay 提供一种胞外 ATP 检测底物，使用您偏好的细胞培养液溶解检测底物，得到非裂解性的均质检测试
剂。试剂在给药或处理的时候直接加入培养的细胞中。释放的 ATP 与试剂中的 Ultra-Glo™ 萤光素酶反应产生光信号， 以评
估在长达 24 小时的刺激暴露过程中持续的 ATP 释放情况。

检测原理

在 3D 细胞培养模型中检测免疫原性细胞死亡

图 . HCT-116 细胞在超低吸附板中生长形成球状体。细胞
经 Staurosporine 梯度稀释处理后，加入 RealTime-Glo™ 
Extracellular ATP 检测试剂，然后监测信号变化。

9

Autophagy LC3 HiBiT Reporter Assay  
System

Monitor autophagic flux with a bioluminescent 
plate-based assay. Stably transfect cells with the 
LC3 HiBiT Reporter, grow in 3D culture, and deter-
mine changes in LC3 level using the Nano-Glo® 
HiBiT Lytic Detection System. Additionally, the  
reporter localization to autophagosomes can be 
monitored through fluorescent microscopy and 
LC3-I to LC3-II conversion can be assessed by 
HiBiT blotting.

❱❱ Lytic assay (endpoint measurement) 
❱❱ Luminescent
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Response of HEK293 spheroids expressing the LC3 HiBiT reporter to autoph-
agy stimulators and inhibitors. Cells were plated into 96-well ultra-low 
attachment round bottom, black walled plates and cultured for 4 days prior to 
the assay. Cells were treated with an autophagic stimulator (AZD8055) or 
two different autophagic inhibitors (Bafilomycin A1 and Autophinib). For in-
hibitor studies, cells were dosed with 1µM AZD8055 first to lower the basal 
autophagy signal and then treated with the autophagic inhibitors for 6 hours. 
For detection, the Nano-Glo® HiBiT Lytic Reagent was added.

RealTime-Glo™ Extracellular ATP Assay

Quantify the release of extracellular ATP as bio-
marker for immunogenic cell death in real time for 
up to 24 hours. The assay has been validated with 
different 3D cell culture models (e.g., microtissues 
or Matrigel® embedded cells).

❱❱ Non-lytic assay (real-time measurement)
❱❱ Luminescent
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Measurement of immunogenic cell death in 3D cell culture models. HCT-
116 cells were grown in ultra-low attachment plates to form spheroids. Cells 
were treated with dilutions of staurosporine, the RealTime-Glo™ Extracellular 
ATP Assay Reagent was added, and the signal was monitored.

Discover the Comprehensive Portfolio of 
Cell-Based and Biochemical Assays.

www.promega.com/CellbasedAssays

Autophagy/Immunogenic Cell Death

Promega Corporation · 2800 Woods Hollow Road · Madison, WI  53711-5399 USA · Toll Free in USA 800-356-9526 · 608-274-4330 · Fax 608-277-2516 3
www.promega.com  TM652 · 1/21
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igure 1. The bioluminescent extracellular ATP detection chemistry. Reactants in the reagent have been 
optimized to generate a nearly simultaneous luminescent response proportional to current eATP levels present in a cell 
culture for up to 24 hours.

Note: Use personal protective equipment and follow your institution’s guidelines and disposal requirements when 
working with potentially biohazardous materials such as cells and cell culture reagents.

3. Performing the RealTime-Glo™ Extracellular ATP Assay

Materials to Be Supplied by the User:
• opaque-walled 96- or 384-well tissue culture plates (clear or solid bottom) compatible with measuring 

luminescence
• multichannel pipettor and tips or liquid dispensing robot
• reagent reservoirs
• multiwell luminometer or multimodal plate reader (e.g., GloMax® Discover System, Cat.# GM3000)
• vortex and orbital shaker
• cells and culture medium
• positive control ATP release inducers (e.g. doxorubicin, idarubicin, mitoxantrone, bortezomib, romidepsin or 

staurosporine)
• hemocytometer and trypan blue or automated cell counting device
• multiwell luminometer
• optional: Digitonin (Cat.# G9441)
• optional: gas permeable plate sealer (Breath-Easy®, Diversified Biotech)

3.A. Reagent Preparation

The RealTime-Glo™ Extracellular ATP Assay Reagent is mixed and coincubated with cells in culture for up to 24 hours. 
Therefore, use aseptic technique while creating the reagent (preferrably in a biosafety cabinet or flow hood) to 
minimize the chance of introducing bacterial, fungal or yeast contaminates.

1. Prewarm culture medium used for propagation of the choosen cell type. 

2. Equilibrate the lyophilized bottle(s) of RealTime-Glo™ Extracellular ATP Assay Substrate to room temperature 
prior to use. 

Note: Safeguard against accidental contamination by misting a 70% (v/v) ethanol solution on the substrate 
bottle and your gloves prior to proceeding. Allow the ethanol solution to evaporate prior to proceeding.

Ultra-Glo™ 重组
萤光素酶

Mg2+

甲虫萤光素 氧化萤光素

+ AMP + PPi + CO2 + 光
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其他适用于 3D 培养模型的检测

• 分泌型指标检测（Lumit™ 免疫检测）
• RNA 提取系统
• qPCR 检测系统
• 多功能检测仪

下载完整《Lumit 免疫
检测技术解决方案》
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图 . 在小鼠胰岛灌注实验中每分钟收集一份样品，用对应试剂
测量胰岛素和胰高血糖素分泌。因为是对同一样品中两种激
素进行分析，因此可叠加两个数据集，得到全面的处理后激
素水平动态变化图像。( 数据由合作机构友情提供 )

11

Representative Data

Broad dynamic range and picomolar sensitivity

The broad dynamic range enables sensitive detection 
without sample dilution. A dilution series of glucagon was 
detected in a 96-well plate by addition of Lumit™ anti-
bodies. After 1 hour of incubation, Lumit™ detection 
reagent was added, and luminescence was measured. 
Analysis was performed in quadruplicates. 

Measuring hormone secretion in perfusion experiments

In a perfusion chamber, 80 mouse islets were treated with 
glucose in combination with an amino acid (AA) mixture. 
Low and high blood glucose levels were simulated with 
2.7 mM glucose and 10   mM glucose respectively. Perfu-
sate aliquots were collected every minute. Insulin and 
glucagon levels were detected in 10  μl perfusate in a 384-
well plate. This data was kindly provided by Drs. H. Foster 
and M. Merrins (University of Wisconsin VA Hospital, 
Madison, WI).

Monitoring insulin secretion in response to glucose

INS-1 rat insulinoma cells plated at different cell numbers 
in 96-well plates were stimulated with glucose at different 
concentrations for 60 minutes. Insulin secretion was de-
termined by removing 10  µl of supernatant and assayed 
with the Lumit™ Insulin Immunoassay Kit in 384-well 
plates. 
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Product Box 

Lumit™ Insulin Immunoassay Cat.# W8010, W8012

Lumit™ Glucagon Immunoassay Cat.# W8020, W8022

简单、快速的分析物检测方法
Lumit® Immunoassays

无需洗涤和孵育

操作简单

目录号 | 规格
W8020 | 100-400 assays
W8022 | 500-2000 assays

Lumit 免疫检测技术，可以用于 3D 细胞培养模型中分泌型指标的检测。Lumit™ 免疫检测的基本原理是，一对特异性识别同
一待测分析物不同表位的抗体，分别用 NanoLuc® 萤光素酶的大小亚基（LgBiT 和 SmBiT）进行化学标记。在待测分析物存
在的情况下，两种抗体会非常接近，从而使 SmBiT 和 LgBiT 形成有活性的 NanoBiT® 酶并催化试剂中的底物产生明亮的发
光信号。

预构建的检测系统
• 细胞因子检测
• DAMP 检测
• Fc 受体结合
• SARS-CoV-2 中和
• 代谢检测

预验证的检测系统
• 信号通路监测

预验证的检测系统
• Labeling Kits
• Pre-labeled Antibodies
• Detection Reagents

定量检测小鼠胰岛分泌的 Insulin 与 Glucagon

检测流程 技术优势
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1. Introduction 

1.1 Lumit™ Technology

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

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

Assay Principle

Assay Workflow

Analyte

Epitope 1 Epitope 2

LgBiT SmBiT NanoBiT®

luciferase

Lumit antibodiesTM

Protein, peptide, chemical substance, etc.

Analyte

Lumit
TM

detection reagent
+ Detection

70 min

Lumit
TM

antibodies
+

Features & Benefits

•  Simple homogenous workflow
 ✓ No washing 
 ✓ No blocking

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

•  Signal detection on a conventional 
plate-reading luminometer
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1.1 Lumit™ Technology

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

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

Assay Principle
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LgBiT SmBiT NanoBiT®

luciferase
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TM
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TM
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Features & Benefits

•  Simple homogenous workflow
 ✓ No washing 
 ✓ No blocking

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

•  Signal detection on a conventional 
plate-reading luminometer

Lumit™
抗体

Lumit™
检测试剂 检测

• 简单的加样 - 读数流程，无需洗涤步骤
• 减少手动时间，快速出结果
• 无需对孔板、磁珠、或者其他表面物质

进行固定
• 直接在细胞培养板中检测分析物
• 灵敏的发光检测，动态范围宽
• 常规的发光仪即可进行检测
• 特异性高，背景信号低
• 容易进行自动化处理，以及兼容高通量

（96 孔和 384 孔板）



25

RNA 提取系统
ReliaPrep™ RNA Miniprep Systems

qPCR 系统
GoTaq® qPCR Family

30 分钟完成

专利染料

获得高纯度产物

性能强劲

目录号 | 规格
Z6010 |10 preps
Z6110 |10 preps

目录号 | 规格
A6001 | 500×20ul reactions
A6100 | 100 reactions

ReliaPrep™ RNA Miniprep System 为从培养细胞中制备完整的总 RNA 提供了一个快速、简单的方法，仅需短短 30 分钟就
可完成细胞总 RNA 提取。专用纯化柱 / 结合基质可从极少的样本中高效捕获 RNA，分离出的 RNA 可用最小体积洗脱 ( 小
于 15µl )。使用这种以膜为基础的纯化系统，每个纯化柱可纯化 100 个至 5×106 个细胞或 0.25 -20mg 组织。该系统直接将 
DNase 处理步骤整合到了柱膜 上，可有效去除可能抑制下游实验的物质。纯化过程中不使用苯酚 - 氯仿抽提或乙醇沉淀，
从而获得高纯度 RNA，不需要额外的纯化或浓缩，可直接用于下游应用。

GoTaq® qPCR Master Mix 是用于实时定量 PCR (qPCR 和 RT-qPCR) 的即用型 2X 预混液。该试剂系统包含 BRYTGreen® 染
料 (BRYT Green® dye)，相比于SYBR® Green I，这种新型荧光DNA 结合染料与双链DNA(dsDNA) 结合后，对PCR 抑制最小、 
PCR 效率更高、荧光强度更强。GoTaq® qPCR Master Mix 结合了 GoTaq® 热启动聚合酶、优化的缓冲液及专利的荧光染料，
更早获得 Ct 值，检测范围更宽，从而有效提高实时定量 PCR 的可靠性、重复性和灵敏度。

图 . 在 RealTime-Glo™ MT Cell Viability Assay 检测后的 RNA
提取。首先使用 RealTime-Glo™ MT Cell Viability Assay 检测
不同大小的 HEK293 细胞球状体的存活率（未显示），随后采
用相同的样本通过 ReliaPrep™ RNA Tissue Miniprep System
进行 RNA 提取。RealTime-Glo™ 试剂的存在对 RNA 的产量或
质量（RIN 值）没有影响。

图 . 使用 GoTaq® 1-Step RT-qPCR 对 3D 微组织进行检测。
HCT116 细胞以两种不同的密度接种于 GravityPLUS™ 悬浮
96 孔板中以形成球状体。通过使用 GoTaq® 1-Step RT-qPCR 
System 观察三个基因（GNB2L1、HPRT1 和 B2M）的基因
表达水平来评估纯化的 RNA。GoTaq® System 成功地从使用
ReliaPrep™ RNA Cell Miniprep System 纯化的、来自两种不
同微组织密度的 RNA 中检测到了这三个基因。
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Expression Analysis in 3D Cultures

RNA Purification, Quantitative Real-Time PCR

Cells grown in 3D culture can show differences in gene expression when compared to monolayer cultures. 
This may be influenced by differences in cell-to-cell and cell-to-matrix contacts as well as the gradients of  
oxygen and nutrients with the culture. Explore our solutions for gene expression analysis in 3D cell cultures. 

RNA extraction following the RealTime-Glo™ MT Cell Viability Assay. The 
Real-Time-Glo™ MT Cell Viability Assay was used to measure viability of dif-
ferently sized HEK293 cell spheroids (not shown) followed by RNA extraction 
of the same samples using ReliaPrep™ RNA Tissue Miniprep System. The 
presence of the RealTime-Glo™ Reagent had no effect on the yield or quality 
of RNA (RIN value).
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ReliaPrep™ RNA Miniprep Systems

Isolate application-ready total RNA or miRNA from 
3D cultures to monitor changes in gene expression. 
The ReliaPrep™ RNA Miniprep Cell or Tissue Sys-
tems synergize with non-lytic cellular assays like 
the RealTime-Glo™ MT Cell Viability Assay.

GoTaq® 1-Step RT-qPCR from 3D microtissues. HCT116 cells were seeded 
at two different densities on GravityPLUS™ hanging drop 96-well plates to 
form spheroids. Purified RNA was evaluated by looking at the gene expres-
sion levels of three genes (GNB2L1, HPRT1, and B2M) using the GoTaq® 

1-Step RT-qPCR System. The GoTaq® System was able to detect all three 
genes from RNA purified from two different microtissue densities using the 
ReliaPrep™ RNA Cell Miniprep System.
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GoTaq™ qPCR Family 

The GoTaq® qPCR and RT-qPCR Systems are ready- 
to-use, 2X master mixes containing BRYT Green® 
Dye, a fluorescent DNA binding dye with minimal 
PCR inhibition, providing maximum amplification 
efficiency and greater fluorescence enhancement 
than SYBR® Green I.

Discover the Full Portfolio of Genomic Essentials.

www.promega.com/genomic-essentials
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ReliaPrep™ RNA Miniprep Systems

Isolate application-ready total RNA or miRNA from 
3D cultures to monitor changes in gene expression. 
The ReliaPrep™ RNA Miniprep Cell or Tissue Sys-
tems synergize with non-lytic cellular assays like 
the RealTime-Glo™ MT Cell Viability Assay.

GoTaq® 1-Step RT-qPCR from 3D microtissues. HCT116 cells were seeded 
at two different densities on GravityPLUS™ hanging drop 96-well plates to 
form spheroids. Purified RNA was evaluated by looking at the gene expres-
sion levels of three genes (GNB2L1, HPRT1, and B2M) using the GoTaq® 

1-Step RT-qPCR System. The GoTaq® System was able to detect all three 
genes from RNA purified from two different microtissue densities using the 
ReliaPrep™ RNA Cell Miniprep System.
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GoTaq™ qPCR Family 

The GoTaq® qPCR and RT-qPCR Systems are ready- 
to-use, 2X master mixes containing BRYT Green® 
Dye, a fluorescent DNA binding dye with minimal 
PCR inhibition, providing maximum amplification 
efficiency and greater fluorescence enhancement 
than SYBR® Green I.

Discover the Full Portfolio of Genomic Essentials.

www.promega.com/genomic-essentials
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GloMax® Discover 多功能检测仪 目录号 | 规格
GloMax® Discover System | GM3000

GloMax® Discover 多功能检测仪是 Promega 推出的新型多功能读板仪。制作工艺精良，性能出众，拥有发光，荧光及比色

等多种检测功能。

使用简单

直观的触摸显示屏和预置程序使您方便简单的得到数据和分析结果。

整合检测

经过优化的，预置的 Promega 程序是 GloMax® 系统软件的一部分，减少您优化仪器设置的时间。

灵活

可根据需要定制滤片。可放置于实验台上或整合进大的自动化平台以实现高通量。

优异的性能

更宽的动态范围使您在同一次试验中检测高值和低值样品，更高的灵敏度适于检测低水平样品，更低的孔间

干扰。

专业的服务

提供的保修服务和专业的售后团队为您解答仪器或试剂的相关问题。同时提供其他的服务产品，如 Installation

and Operation Qualification (IQ/OQ)。
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产品订购信息
Product information

细胞健康检测 能量代谢检测

基因表达等其他检测系统

产品名称 目录号 | 规格

CellTiter-Glo® 3D Cell Viability Assay
G9681 | 10ml
G9682 | 10X10ml
G9683 | 100ml

RealTime-Glo™ MT Cell Viability Assay
G9711 | 100 assays
G9712 | 10×100 assays
G9713 | 1,000 assays

RealTime-Glo™ Annexin V Apoptosis and 
Necrosis Assay

JA1011 | 100 assays
JA1012 | 1,000 assays

Caspase-Glo® 3/7 Assay

G8090 | 2.5ml
G8091 | 10ml
G8092 | 100ml
G8093 | 10×10ml

Caspase-Glo® 3/7 3D Assay
G8981 | 10ml
G8982 | 100ml
G8983 | 10×10ml

LDH-Glo™ Cytotoxicity Assay J2380 | 10ml
J2381 | 50ml

CellTox™ Green Cytotoxicity Assay
G8741 | 10 ml
G8742 | 50 ml
G8743 | 100 ml

RealTime-Glo™ Extracellular ATP Assay
GA5010 | 200 assays
GA5011 | 2000 assays
GA5012 | 10x200 assays

Autophagy LC3 HiBiT Reporter Vector GA2550 | 1each

HEK293 Autophagy LC3 HiBiT Reporter 
Cell Line GA1040 | 1each

U2OS Autophagy LC3 HiBiT Reporter 
Cell Line GA1050 | 1each

产品名称 目录号 | 规格

NAD/NADH-Glo™ Assay G9071 | 10ml
G9072 | 50ml

NADP/NADPH-Glo™ Assay G9081 | 10ml
G9082 | 50ml

Glucose-Glo™ Assay J6021 | 5ml
J6022 | 50ml

Lactate-Glo™ Assay J5021 | 5ml
J5022 | 50ml

Glutamine/ Glutamate-Glo™Assay J8021 | 5ml
J8022 | 50ml

Glutamate-Glo™Assay J7021 | 5ml
J7022 | 50ml

Malate-Glo™ Assay JE9100 | 5ml
JE9200 | 50ml

BCAA-Glo™ Assay JE9300 | 5ml
JE9400 | 50ml

Glycogen-Glo™ Assay JE9300 | 5ml
JE9400 | 50ml

Pyruvate-Glo™ Assay J4051 | 5ml
J4052 | 50ml

BHB-Glo™ (Ketone Body) Assay JE9500 | 5ml
JE9600 | 50ml

Glycerol-Glo™ Assay J3150 | 5ml
J3151 | 50ml

Triglyceride-Glo™ Assay J3160 | 5ml
J3161 | 50ml

Cholesterol/Cholesterol Ester-Glo™ Assay J3190 | 5ml
J3191 | 50ml

ROS-Glo™ H2O2 Assay G8820 | 10ml
G8821 | 50ml

GSH/GSSG-Glo™  Assay V6911 | 10ml
V6912 | 50ml

Dehydrogenase-Glo™ Detection System J9010 | 5ml
J9020 | 50ml

Metabolite-Glo™ Detection System J9030 | 5ml
J9040 | 50ml

产品名称 目录号 | 规格

ReliaPrep™ RNA Cell Miniprep System
Z6010 |10 preps
Z6011 | 50 preps
Z6012 | 250 preps

ReliaPrep™ RNA Tissue Miniprep 
System

Z6110 | 10 preps
Z6111 |  50 preps
Z6112 | 250preps

GoTaq® qPCR Master Mix A6001 | 500×20ul reactions
A6002 | 2500×20ul reactions

GoTaq® Probe qPCR Master Mix
A6100 | 100 reactions
A6101 | 200 reactions
A6102 | 1,000 reactions

GoTaq® Probe 1-Step RT-qPCR 
System

A6120 | 200 reactions
A6121 | 1,250 reactions

Lumit™ Glucagon Immunoassay W8020 | 100-400 assays
W8022 | 500-2000 assays

GloMax® Discover System GM3000

更多产品信息请联系 Promega。
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3D 培养模型检测解决方案
https://www.promega.com.cn/applications/3d-assays-and-

tools-to-monitor-cell-biology/

关注 Promega 生命科学公众号，您可获得

普洛麦格 ( 北京 ) 生物技术有限公司 
Promega (Beijing) Biotech Co., Ltd

地址：北京市东城区北三环东路 36 号环球贸易中心 B 座 907-909
电话：010-58256268            

网址：www.promega.com
技术支持电话：400 810 8133

技术支持邮箱：chinatechserv@promega.com
更新时间：2024.05

产品信息

技术资料 实验工具 市场活动 经销商信息

价格查询 中文说明书 讲座视频




