
活体成像

NanoLuc® 萤光素酶为先进的体内成像应用提供了新的报告选
择。它体积小，非常适合用在紧凑型基因组中进行基因工程改造，
而且不依赖 ATP，可对细胞内和细胞外事件进行活体监测。底
物特异性使 NanoLuc® 萤光素酶成为萤火虫萤光素酶理想的互
补报告基因，从而改进了双萤光素酶体内成像解决方案。

Nano-Glo® Fluorofurimazine In vivo Substrate (FFz) 是一种优
化的试剂，专门用于体内检测 NanoLuc® 萤光素酶、NanoLuc® 

融合蛋白或重组 NanoBiT® 萤光素酶。这种经过优化的水溶性
的体内检测试剂提高了底物的生物利用率，可产生明亮、稳定
的光信号，并提供灵活的递送选择，其处理要求与体内工作流
程兼容。

非常适合用于以下体内分析：

• 病毒分布

• CAR-T 细胞追踪

• 外泌体 / 细胞外囊泡

• 光遗传学

• 基于 BRET 的报告基因，用于增强型深部组织成像

• 和萤火虫萤光素酶组成多重报告基因检测

活体成像底物 Nano-Glo® Fluorofurimazine（FFz）
Nano-Glo® Fluorofurimazine In Vivo Substrate

Novel substrate & formulation developed specifically for 
in vivo detection of NanoLuc® and NanoBiT® technologies 
offers significant improvement over traditional substrates. 

 Eliminates organic solvents reducing toxicity

 �Increased aqueous solubility allows for increased  
substrate delivery

 Brighter in vivo signal

 Greater flexibility in delivery options

 �Increased signal stability compared to other  
coelenterazine based substrates
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Figure 2. NanoLuc® signal of 4T1 primary tumors in BALB/c mice.   
4T1 cells expressing NanoLuc® were orthotopically implantated into the 
#3 mammary fat pad of female BALB/c mice, and tumors were allowed 
to grow for 22 days. Mice were injected with FFz via i.p. (top image; blue 
line) or i.v. injection (bottom image; green line). Bioluminescence imaging 
was done at the University of Wisconsin Small Animal Imaging and 
Radiotherapy Facility. 

Figure 1. In vivo whole-body imaging of mice injected with AAV9-
NanoLuc®. Mice were injected with increasing levels of AAV9-NanoLuc® 
and then 0.44µmoles FFz 7 and 13 days post transduction. Tissue tropism 
started to appear at 7 days, and a stronger signal and more extensive 
tissue tropism appeared after 13 days. Bioluminescence imaging was  
done at the University of Wisconsin Small Animal Imaging and 
Radiotherapy Facility.

NanoLuc® In Vivo Imaging

Ideal for In Vivo Analysis Of:
• Viral distribution

• CAR T-cell tracking

• Exosome/extracellular vesicles

• Optogenetics

•  BRET-based reporters for enhanced deep tissue imaging

• Multiplexed reporters with firefly luciferase

NanoLuc® luciferase provides a new reporter option 
for advanced in vivo imaging applications. Its small 
size is ideal for engineering into compact genomes, 
and ATP-independence allows for in vivo monitoring of 
both intracellular and extracellular events. Substrate 
specificity makes NanoLuc® an ideal complementary 
reporter to firefly luciferase for an improved dual-
luciferase in vivo imaging solution.

The Nano-Glo® Fluorofurimazine In Vivo Substrate (FFz) 
is an optimized reagent designed specifically for in vivo 
detection of NanoLuc® luciferase, NanoLuc® fusion 
proteins or reconstituted NanoBiT® luciferase. This 
optimized, aqueous-soluble in vivo detection reagent 
provides increased substrate bioavailability for bright, 
stable signals and offers flexible delivery options with 
handling requirements compatible with in vivo workflows.
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NanoLuc® luciferase provides a new reporter option 
for advanced in vivo imaging applications. Its small 
size is ideal for engineering into compact genomes, 
and ATP-independence allows for in vivo monitoring of 
both intracellular and extracellular events. Substrate 
specificity makes NanoLuc® an ideal complementary 
reporter to firefly luciferase for an improved dual-
luciferase in vivo imaging solution.
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is an optimized reagent designed specifically for in vivo 
detection of NanoLuc® luciferase, NanoLuc® fusion 
proteins or reconstituted NanoBiT® luciferase. This 
optimized, aqueous-soluble in vivo detection reagent 
provides increased substrate bioavailability for bright, 
stable signals and offers flexible delivery options with 
handling requirements compatible with in vivo workflows.

专为体内检测 NanoLuc® 和 NanoBiT® 技术而开发的新型底物
和配方，与传统底物相比有显著改进。

√ 去除了有机溶剂，降低了细胞毒性

√ 增加水溶性，提高底物递送率

√ 更明亮的体内信号

√ 更灵活的递送选择

√ 与其他基于腔肠素的底物相比，信号稳定性更高

图 1. 注射 AAV9- NanoLuc® 的小鼠活体全身成像。给小鼠注射浓度逐
渐增加的 AAV9-NanoLuc® ，转导 7 天和 13 天后，注射 0.44μmoles 
FFz。在 7 天时开始出现组织嗜性，13 天后出现更强的信号和更广泛
的组织嗜性。生物发光成像是在威斯康星大学小动物成像与放射治疗机
构完成。

图 2. BALB/c 小鼠 4T1 原发性肿瘤的 NanoLuc® 信号。
将表达 NanoLuc® 的 4T1 细胞原位植入雌性 BALB/c 小鼠的 3 号乳腺
脂肪垫，让肿瘤生长 22 天。小鼠经腹腔注射 i.p.（上侧图片：圆形蓝线）
或静脉注射 i.v.（下侧图片：方形绿线）FFz。生物发光成像是在威斯
康星大学小动物成像和放射治疗机构完成。
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图 3. Fluorofurimazine 的结构图

外泌体 / 细胞外囊泡 Gupta, D. et al. (2020) Quantification of extracellular vesicles in vitro and in vivo using 
sensitive bioluminescent imaging. J. Extracell. Vesicles 9, e1800222.

光遗传学和非凋亡性细胞死亡 He, L., et al. (2021) Optogenetic control of non-apoptotic cell death. Adv. Sci. (Weinh) 8, 
2100424. PMID: 34540558.

光遗传学 Li, T. et al. (2021) A synthetic BRET-based optogenetic device for pulsatile transgene 
expression enabling glucose homeostasis in mice. Nat. Commun. 12, 615.

受体结合 Tang, Y. et al. (2019) A bioluminescence resonance energy transfer-based approach for 
determining antibody-receptor occupancy in vivo. iScience 15, 439–51.

药物与靶标的相互作用
Valer ie ,  N.C.K. ,  e t  a l .  (2022)  Coupl ing ce l lu lar  drugtarget  engagement  to 
downstream pharmacology with CeTEAM. bioRxiv  posted 19 Sep 2022. https://doi.
org/10.1101/2022.09.19.505646

扁形动物的报告基因表达调控
Hall, R.N., et al.  (2022) Heterologous reporter expression in the planarian Schmidtea 
mediterranea through somatic mRNA transfection. Cell Rep. Methods 2, 100298. PMID: 
36313809.

NanoLuc® 底物的性能分析 Gaspar, N., et al. (2021) Evaluation of NanoLuc substrates for bioluminescence imaging of 
transferred cells in mice. J. Photochem. Photobiol. B. 216, 112128. PMID: 33529963.

新型 NanoLuc® 底物的介绍 Su, Y., et al. (2020) Novel NanoLuc substrates enable bright two-population bioluminescence 
imaging in animals. Nat. Methods 17, 852-60. PMID: 32661427.

https://doi.org/10.1038/s41592-020-0889-6
https://doi.org/10.1080/20013078.2020.1800222
https://doi.org/10.1038/s41467-021-20913-1
https://doi.org/10.1016/j.isci.2019.05.003
https://doi.org/10.1016/j.crmeth.2022.100298
https://doi.org/10.1016/j.jphotobiol.2021.112128


PROMEGA CORPORATION • 2800 WOODS HOLLOW ROAD • MADISON, WI 53711-5399 USA • TELEPHONE 608-274-4330 
www.promega.com • © 2023 PROMEGA CORPORATION • ALL RIGHTS RESERVED • PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT PRIOR NOTICE • PRINTED IN USA 10/23 • MSMS-1061 • PART #DS433I
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Product Size Catalog #

Nano-Glo® Fluorofurimazine In Vivo Substrate
1 vial N4100

5 vials N4110

Similar Product

VivoGlo™ Luciferin, In Vivo Grade

50mg P1041

250mg P1042

1g P1043
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What is NanoLuc® Luciferase?

A small, bright 19kDa luciferase molecularly evolved from a deep-sea 
shrimp (Oplophorus) luciferase catalytic subunit. When combined with 
furimazine, the ATP-independent NanoLuc® Luciferase reaction is ~100-
fold brighter than either firefly or Renilla luciferase with natural glow 
kinetics in mammalian cell culture.

NanoLuc® Luciferase brings exquisite sensitivity to many applications. 
From NanoBRET™ technology to NanoLuc® Binary Technology 
(NanoBiT®), NanoLuc® is the cornerstone for studying genetic responses 
and protein dynamics in cells at physiologically relevant levels. The 
flexibility of NanoLuc® technologies provides you with the bioluminescent 
building blocks to understand biological interactions or perform 
compound screening in ways that have never been possible before.
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Figure 3. Fluorofurimazine Structure

Learn more at: www.promega.com/nanoluc

NanoBRET is a trademark of Promega Corporation. NanoBiT, Nano-Glo and NanoLuc are registered trademarks of Promega Corporation. 

Products may be covered by issued or pending patents or subject to use limitations, please visit www.promega.com for more information. Product claims are subject to change.

Please contact Promega Technical Services or access the Promega online catalog for the most up-to-date information on Promega products.

NanoLuc® In Vivo Imaging
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产品 规格 目录号

Nano-Glo® Fluorofurimazine In Vivo Substrate
1 vial N4100

5 vials N4110

Similar Product
VivoGlo™ Luciferin, In Vivo Grade

50mg P1041

250mg P1042
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关于 NanoLuc® 萤光素酶

是一种体积小、亮度高的 19kDa 萤光素酶，从深海虾

（Oplophorus）萤光素酶催化亚基分子进化而来。当与

furimazine 结合使用时，不依赖 ATP 的 NanoLuc® 萤光素酶反

应的亮度是萤火虫或 Renilla 萤光素酶的约 100 倍，在哺乳动

物细胞培养物中具有自然的辉光型发光动力学。

NanoLuc® 萤光素酶为许多应用带来了极高的灵敏度。从 

NanoBRET™ 技术到 NanoLuc® 二亚单元技术 (NanoBiT®)，

NanoLuc® 是在生理相关水平上研究细胞中遗传反应和蛋白质动

态的基石。NanoLuc® 技术的灵活性为您提供了生物发光技术的

积木，让您以前所未有的方式了解生物相互作用或进行化合物

筛选。

点击了解更多
https://www.promega.com.cn/resources/technologies/

nanoluc-luciferase-enzyme/
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