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产品信息

重要！在使用本品前，请仔细阅读和理解本文“安全性”附录部分的信息。

产品描述

Gibco™ Expi293™ 表达系统是基于悬浮培养的人胚肾(HEK) 细胞的高产量瞬时表达系统。

为了方便起见，我们提供4种不同的系统试剂盒。每种试剂盒均提供了细胞、培养基和试

剂，可实现1升规模的细胞培养表达。

每个 Expi293™ 表达系统试剂盒分别包含以下一种（共四种）表达目的蛋白的Expi293F™ 

细胞系。

• 用于常规蛋白表达的 Expi293F™ 细胞。

• 用于表达具有均一糖基化的蛋白的 Expi293F™ GnTI- 细胞。

• 用于通过四环素介导的诱导调节蛋白表达的 Expi293F™ 可诱导细胞。

• 用于诱导表达具有均一糖基化蛋白的 Expi293F™ 可诱导 GnTI- 细胞。

所有此类细胞系均表现出相同的生长动力学，遵循相同的转染方案，且可用于代谢蛋白标记

研究。

进行蛋氨酸蛋白标记时，建议使用 Expi293™ Met (-) 表达培养基和 ExpiFectamine™ 293 

Met (-) 转染试剂盒，通过 L-蛋氨酸（Methyl-13C）或 L-硒代蛋氨酸对目标蛋白进行代谢标

记。

Expi293™ Met (-) 表达培养基和 ExpiFectamine™ 293 Met (-) 转染试剂盒可以单独订购，也

可随 Expi293™ Met (-) 蛋白标记试剂盒一起订购。L-蛋氨酸 (Methyl-13C) 和 L-硒代蛋氨酸

可以单独订购。

有关使用 Expi293™ 表达系统对蛋白质进行代谢标记的进一步说明，请参阅第 19 页“使用 

ExpiFectamine™ 293 Met (-) 转染试剂盒转染Expi293F™ 细胞系，用于代谢蛋白表达”。

Product information

IMPORTANT! Before using this product, read and understand the information in the
“Safety” appendix in this document.

Product description

The Gibco™ Expi293™ Expression System is a high-yield transient expression system
based on suspension-adapted Human Embryonic Kidney (HEK) cells. For
convenience, we offer 4 different System Kits. Each Expi293™ Expression System Kit
provides cells, culture medium, and reagents to express 1 liter of cell culture volume.

Each Expi293™ Expression System Kit contains one of the following four Expi293F™

cell lines for expression of proteins of interest.
• Use Expi293F™ cells for routine protein expression tasks.
• Use Expi293F™ GnTI- Cells for expression of proteins with a uniform

glycosylation pattern.
• Use Expi293F™ Inducible Cells for regulated expression of proteins through

tetracycline mediated induction.
• Use Expi293F™ Inducible GnTI- Cells for regulated expression of proteins with a

uniform glycosylation pattern.

All of these cell lines display the same growth kinetics, follow the same transfection
protocols, and can be used in metabolic protein labeling studies.

For methionine protein labeling, Expi293™ Met (-) Expression Medium and
ExpiFectamine™ 293 Met (-) Transfection Kit should be used to metabolically label
proteins of interest with L-Methionine (Methyl-13C) or L-Selenomethionine.

Expi293™ Met (-) Expression Medium and ExpiFectamine™ 293 Met (-) Transfection
Kit can be ordered separately or together as part of the Expi293™ Met (-) Protein
Labeling Kit. L-Methionine (Methyl-13C) and L-Selenomethionine can be ordered
separately.

For further instruction on metabolically labeling proteins using the Expi293™

Expression System, see “Transfect Expi293F™ cell lines using ExpiFectamine™ 293 Met
(-) Transfection Kit for metabolic protein labeling“ on page 19.

1

6 Expi293™ Expression System User Guide
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内容及储存

表 1 Expi293™ 表达系统试剂盒（货号 A14635）

组分 规格 货号 储存

Expi293F™ 细胞[1]（1×107 细胞/mL） 1 mL A14527 液氮[2]

Expi293™ 表达培养基 1 L A1435101 2°C 至 8°C 避光

培养物ExpiFectamine™ 293 转染试剂盒：

• ExpiFectamine™ 293 试剂

• ExpiFectamine™ 293 转染增强剂 1

• ExpiFectamine™ 293 转染增强剂 2

适用于 1 L A14524

Opti-MEM™ I 减血清培养基 100 mL 31985062

抗体表达 阳性对照载体（1 mg/mL 溶于 TE[3] 缓冲液，pH 8.0) 150 µg A14662 -20°C

[1] 细胞冻存于 90% Expi293™ 表达培养基和 10% DMSO 之中。

[2] 在收到冷冻的细胞后，立即存储在液氮气相待用。切勿 −80°C储存细胞。

[3] TE 缓冲液，pH 8.0：10 mM Tris-HCl，1 mM EDTA，pH 8.0.

表 2 Expi293™ GnTI- 表达系统试剂盒（货号 A39250）

组分 规格 货号 储存

Expi293F™ GnTI- 细胞[1]（1×107 细胞/mL） 1 mL A39240 液氮[2]

Expi293™ 表达培养基 1 L A1435101 2°C 至 8°C 避光

ExpiFectamine™ 293 转染试剂盒：

• ExpiFectamine™ 293 试剂

• ExpiFectamine™ 293 转染增强剂 1

• ExpiFectamine™ 293 转染增强剂 2

适用于 1 L 培养物 A14524

Opti-Plex™ 复合缓冲液 100 mL A4096801
pRABBIT IgG IRES-EmGFP 阳性对照载体（1 mg/mL 溶于 TE[3] 

缓冲液，pH 8.0)

150 µg A39243 -20°C

PNGase F 聚糖切割试剂盒 1 个试剂盒 A39245 -20°C

[1] 细胞冻存于 90% Expi293™ 表达培养基和 10% DMSO 之中。

[2] 在收到冷冻的细胞后，立即存储在液氮气相中待用。切勿 −80°C储存细胞。

[3] TE缓冲液，pH 8.0：10 mM Tris-HCl，1 mM EDTA，pH 8.0。

表 3 Expi293™ 可诱导表达系统试剂盒（货号 A39251 或 A41275）

组分 规格 货号 储存

Expi293F™ 可诱导细胞 [1]（1×107 细胞/mL） 1 mL A39241 液氮[2]

Expi293™ 表达培养基 1 L A1435101 2°C 至 8°C 避光

 

Product information

IMPORTANT! Before using this product, read and understand the information in the
“Safety” appendix in this document.

Product description

The Gibco™ Expi293™ Expression System is a high-yield transient expression system
based on suspension-adapted Human Embryonic Kidney (HEK) cells. For
convenience, we offer 4 different System Kits. Each Expi293™ Expression System Kit
provides cells, culture medium, and reagents to express 1 liter of cell culture volume.

Each Expi293™ Expression System Kit contains one of the following four Expi293F™

cell lines for expression of proteins of interest.
• Use Expi293F™ cells for routine protein expression tasks.
• Use Expi293F™ GnTI- Cells for expression of proteins with a uniform

glycosylation pattern.
• Use Expi293F™ Inducible Cells for regulated expression of proteins through

tetracycline mediated induction.
• Use Expi293F™ Inducible GnTI- Cells for regulated expression of proteins with a

uniform glycosylation pattern.

All of these cell lines display the same growth kinetics, follow the same transfection
protocols, and can be used in metabolic protein labeling studies.

For methionine protein labeling, Expi293™ Met (-) Expression Medium and
ExpiFectamine™ 293 Met (-) Transfection Kit should be used to metabolically label
proteins of interest with L-Methionine (Methyl-13C) or L-Selenomethionine.

Expi293™ Met (-) Expression Medium and ExpiFectamine™ 293 Met (-) Transfection
Kit can be ordered separately or together as part of the Expi293™ Met (-) Protein
Labeling Kit. L-Methionine (Methyl-13C) and L-Selenomethionine can be ordered
separately.

For further instruction on metabolically labeling proteins using the Expi293™

Expression System, see “Transfect Expi293F™ cell lines using ExpiFectamine™ 293 Met
(-) Transfection Kit for metabolic protein labeling“ on page 19.
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组分 规格 货号 储存

ExpiFectamine™ 293 转染试剂盒：

• ExpiFectamine™ 293 试剂

• ExpiFectamine™ 293 转染增强剂 1

• ExpiFectamine™ 293 转染增强剂 2

适用于 1 L 培养

物

A14524 2°C 至 8°C 避光

Opti-Plex™ 复合缓冲液 100 mL A4096801

pRABBIT IgG IRES-EmGFP 阳性对照载体（1 mg/mL 溶于 

TE[3] 缓冲液，pH 8.0)

150 µg A39243 -20°C

pcDNA™5/TO 哺乳动物表达载体 20 µg V103320

盐酸四环素[4] 500 mg A39246 避光防潮室温

[1] 细胞冻存于 90% Expi293™ 表达培养基和 10% DMSO 之中。

[2] 在收到冷冻的细胞后，立即存储在液氮气相中待用。切勿 −80°C储存细胞。

[3] TE 缓冲液，pH 8.0：10 mM Tris-HCl，1 mM EDTA，pH 8.0。

[4] 货号 A41275不包含该产品。

表 4 Expi293™ 可诱导 GnTI- 表达系统试剂盒（货号 A39252 或 A41276）

组分 规格 货号 储存

Expi293F™ 可诱导 GnTI- 细胞 [1]（1 × 107 细胞/mL） 1 mL A39242 液氮[2]

Expi293™ 表达培养基 1 L A1435101 2°C 至 8°C 避光

ExpiFectamine™ 293 转染试剂盒：

• ExpiFectamine™ 293 试剂

• ExpiFectamine™ 293 转染增强剂 1

• ExpiFectamine™ 293 转染增强剂 2

适用于 1 L 培养

物

A14524

Opti-Plex™ 复合缓冲液 100 mL A4096801

pRABBIT IgG IRES-EmGFP 阳性对照载体（1 mg/mL 溶于 TE[3] 

缓冲液，pH 8.0)

150 µg A39243 -20°C

pcDNA™5/TO 哺乳动物表达载体 20 µg V103320

盐酸四环素[4] 500 mg A39246 避光防潮

PNGase F 聚糖切割试剂盒 1个试剂盒 A39245 -20°C

[1] 细胞冻存于 90% Expi293™ 表达培养基和 10% DMSO 之中。

[2] 在收到冷冻的细胞后，立即存储在液氮气相中待用。切勿 −80°C储存细胞。

[3] TE 缓冲液，pH 8.0：10 mM Tris-HCl，1 mM EDTA，pH 8.0。

[4] 货号 A41276不含该产品。

 

Product information

IMPORTANT! Before using this product, read and understand the information in the
“Safety” appendix in this document.

Product description

The Gibco™ Expi293™ Expression System is a high-yield transient expression system
based on suspension-adapted Human Embryonic Kidney (HEK) cells. For
convenience, we offer 4 different System Kits. Each Expi293™ Expression System Kit
provides cells, culture medium, and reagents to express 1 liter of cell culture volume.

Each Expi293™ Expression System Kit contains one of the following four Expi293F™

cell lines for expression of proteins of interest.
• Use Expi293F™ cells for routine protein expression tasks.
• Use Expi293F™ GnTI- Cells for expression of proteins with a uniform

glycosylation pattern.
• Use Expi293F™ Inducible Cells for regulated expression of proteins through

tetracycline mediated induction.
• Use Expi293F™ Inducible GnTI- Cells for regulated expression of proteins with a

uniform glycosylation pattern.

All of these cell lines display the same growth kinetics, follow the same transfection
protocols, and can be used in metabolic protein labeling studies.

For methionine protein labeling, Expi293™ Met (-) Expression Medium and
ExpiFectamine™ 293 Met (-) Transfection Kit should be used to metabolically label
proteins of interest with L-Methionine (Methyl-13C) or L-Selenomethionine.

Expi293™ Met (-) Expression Medium and ExpiFectamine™ 293 Met (-) Transfection
Kit can be ordered separately or together as part of the Expi293™ Met (-) Protein
Labeling Kit. L-Methionine (Methyl-13C) and L-Selenomethionine can be ordered
separately.

For further instruction on metabolically labeling proteins using the Expi293™

Expression System, see “Transfect Expi293F™ cell lines using ExpiFectamine™ 293 Met
(-) Transfection Kit for metabolic protein labeling“ on page 19.

1
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表 5 Expi293™ Met (-) 蛋白标记试剂盒（货号 A41249）

组分 规格 货号 储存

ExpiFectamine™ 293 Met (-) 转染试剂盒

• ExpiFectamine™ 293 试剂

• ExpiFectamine™ 293 转染增强剂 1

• ExpiFectamine™ 293 Met (-) 转染增强剂 2

• Opti-Plex™ 复合缓冲液

适用于 1 L

培养物

A39249 2°C 至 8°C 避光。

Expi293™ Met (-) 表达培养基 1 L A4096701

 

表 6 ExpiFectamine™ 293 转染试剂盒（货号 A14524、A14525 和 A14526）

组分 规格 货号 储存

ExpiFectamine™ 293 转染试剂盒：

• ExpiFectamine™ 293 试剂

• ExpiFectamine™ 293 转染增强剂 1

• ExpiFectamine™ 293 转染增强剂 2

•适用于 1 L 培养物

•适用于 10 L 培养物

•适用于 50 L 培养物

•A14524

•A14525

•A14526

2°C 至 8°C 避光。

表 7 ExpiFectamine™ 293 Met (-) 转染试剂盒（货号 A39249）

组分 规格 货号 储存

ExpiFectamine™ 293 Met (-) 转染试剂盒

• ExpiFectamine™ 293 试剂

• ExpiFectamine™ 293 转染增强剂 1

• ExpiFectamine™ 293 Met (-) 转染增强剂 2

• Opti-Plex™ 复合缓冲液

适用 1 L 培养物 A39249 2°C 至 8°C 避光。

 

Product information

IMPORTANT! Before using this product, read and understand the information in the
“Safety” appendix in this document.

Product description

The Gibco™ Expi293™ Expression System is a high-yield transient expression system
based on suspension-adapted Human Embryonic Kidney (HEK) cells. For
convenience, we offer 4 different System Kits. Each Expi293™ Expression System Kit
provides cells, culture medium, and reagents to express 1 liter of cell culture volume.

Each Expi293™ Expression System Kit contains one of the following four Expi293F™

cell lines for expression of proteins of interest.
• Use Expi293F™ cells for routine protein expression tasks.
• Use Expi293F™ GnTI- Cells for expression of proteins with a uniform

glycosylation pattern.
• Use Expi293F™ Inducible Cells for regulated expression of proteins through

tetracycline mediated induction.
• Use Expi293F™ Inducible GnTI- Cells for regulated expression of proteins with a

uniform glycosylation pattern.

All of these cell lines display the same growth kinetics, follow the same transfection
protocols, and can be used in metabolic protein labeling studies.

For methionine protein labeling, Expi293™ Met (-) Expression Medium and
ExpiFectamine™ 293 Met (-) Transfection Kit should be used to metabolically label
proteins of interest with L-Methionine (Methyl-13C) or L-Selenomethionine.

Expi293™ Met (-) Expression Medium and ExpiFectamine™ 293 Met (-) Transfection
Kit can be ordered separately or together as part of the Expi293™ Met (-) Protein
Labeling Kit. L-Methionine (Methyl-13C) and L-Selenomethionine can be ordered
separately.

For further instruction on metabolically labeling proteins using the Expi293™

Expression System, see “Transfect Expi293F™ cell lines using ExpiFectamine™ 293 Met
(-) Transfection Kit for metabolic protein labeling“ on page 19.
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Expi293™ 表达系统组分

Expi293™ 表达系统基于 Expi293™ 表达培养基中的高密度 Expi293F™ 细胞培养。此方法

通过阳离子脂质体 ExpiFectamine™ 293 试剂与专门的转染增强剂，实现瞬时表达。与上一

代瞬时表达系统（例如 FreeStyle™ 293 表达系统）相比，这些组分可协同实现蛋白产量 2 

至 10 倍提高。对于某些抗体和非抗体蛋白，经实验证实蛋白产量可达大于1 g/L（转染培养

物）。

Expi293F™ 细胞是人源细胞,来源于 293F 细胞系，是 Expi293™ 表达系统的核心组分。它

们在 Expi293™ 表达培养基中悬浮培养，并可生长至高密度。Expi293F™ 细胞具有高度可

转染性，其在瞬时蛋白表达方面，与标准 293 细胞相比，其蛋白产量更高。

Expi293F™ GnTI- 细胞来源于 Expi293F™ 细胞，经过工程改造，缺乏 N-乙酰氨基葡萄糖氨

基转移酶 I (GnTI) 酶活性，从而产生的糖蛋白具有均一的(GlcNAc)2Man5 糖基修饰。

 

Expi293F™ 可诱导细胞来源于 Expi293F™ 细胞，稳定转染了 pcDNA™6/TR 质粒，高表达

四环素阻遏蛋白 (TetR)。与兼容的可诱导载体（例如 pcDNA™5/TO 哺乳动物表达载体）一

起使用时，在被四环素诱导前，目的基因的本底表达水平非常低，加入四环素后方被诱导表

达。并且，可通过加入不同量的四环素来调节表达水平。为获得最佳结果，Expi293F™ 可

诱导细胞需要在含有选择性抗生素杀稻瘟菌素的培养基中维持。有关更多详细信息，请参阅

第 14 页“可诱导细胞指南”。

Expi293F™ 可诱导 GnTI- 细胞来源于 Expi293F™ GnTI- 细胞，既稳定转染pcDNA™6/

TR 质粒表达四环素阻遏蛋白（TetR），又敲除了GnTI基因。与兼容的可诱导载体（例如 

pcDNA™5/TO 哺乳动物表达载体）一起使用时，在被四环素诱导前，目的基因的本底表达

水平非常低，加入四环素后方被诱导表达。且可通过加入不同量的四环素来调节表达水平。

其表达的糖蛋白的糖基化模式与 Expi293F™ GnTI- 细胞的糖基化模式一致。为获得最佳结

果，Expi293F™ 可诱导 GnTI- 细胞应在含有选择性抗生素杀稻瘟菌素的培养基中维持。有

关更多详细信息，请参阅第 14 页“可诱导细胞指南”。

Expi293™ 表达培养基是化学成分明确、无血清、无蛋白、无动物源成分的培养基，用于培

养和转染经过悬浮驯化的人胚肾 (HEK) 293 细胞。其经过专门设计，支持Expi293F™ 细胞

的高密度生长，是 Expi293™ 表达系统的一部分，用于可扩展的瞬时蛋白表达。Expi293™ 

表达培养基含有GlutaMAX™ 添加剂，可直接使用，无需补充额外营养成分。化学成分明确

的配方提高了批次间重复性和可靠性。

Expi293™ 表达培养基不含人或动物来源成分。不建议将此培养基用于贴壁细胞培养。

  

Product information

IMPORTANT! Before using this product, read and understand the information in the
“Safety” appendix in this document.

Product description

The Gibco™ Expi293™ Expression System is a high-yield transient expression system
based on suspension-adapted Human Embryonic Kidney (HEK) cells. For
convenience, we offer 4 different System Kits. Each Expi293™ Expression System Kit
provides cells, culture medium, and reagents to express 1 liter of cell culture volume.

Each Expi293™ Expression System Kit contains one of the following four Expi293F™

cell lines for expression of proteins of interest.
• Use Expi293F™ cells for routine protein expression tasks.
• Use Expi293F™ GnTI- Cells for expression of proteins with a uniform

glycosylation pattern.
• Use Expi293F™ Inducible Cells for regulated expression of proteins through

tetracycline mediated induction.
• Use Expi293F™ Inducible GnTI- Cells for regulated expression of proteins with a

uniform glycosylation pattern.

All of these cell lines display the same growth kinetics, follow the same transfection
protocols, and can be used in metabolic protein labeling studies.

For methionine protein labeling, Expi293™ Met (-) Expression Medium and
ExpiFectamine™ 293 Met (-) Transfection Kit should be used to metabolically label
proteins of interest with L-Methionine (Methyl-13C) or L-Selenomethionine.

Expi293™ Met (-) Expression Medium and ExpiFectamine™ 293 Met (-) Transfection
Kit can be ordered separately or together as part of the Expi293™ Met (-) Protein
Labeling Kit. L-Methionine (Methyl-13C) and L-Selenomethionine can be ordered
separately.

For further instruction on metabolically labeling proteins using the Expi293™

Expression System, see “Transfect Expi293F™ cell lines using ExpiFectamine™ 293 Met
(-) Transfection Kit for metabolic protein labeling“ on page 19.
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Expi293™ 表达培
养基



11Expi293™ 表达系统用户指南

Expi293™ 表达培养基具有以下特点：

• 支持 Expi293F™ 悬浮培养物生长至密度超过 15×106 细胞/mL。

• 可兼容转染，配合 ExpiFectamine™ 293 转染试剂使用可使转染效率达到约 80％

• 支持持续、高水平表达和高密度瞬时转染，重组蛋白的产量高达 1 克/L

• 既支持 Expi293F™ 细胞在多孔板中以小于 1 mL 培养物形式的生长和转染，又可在一次

性生物反应器中进行 10 L 以上的生长和转染

• 不含酚红

Expi293™ Met (-) 表达培养基经过优化、化学成分明确，支持在悬浮培养系统中进行蛋白的

蛋氨酸标记及293 细胞（例如 Expi293F™ 细胞）的转染。该培养基不含蛋氨酸、蛋白、成

分不明的裂解物或动物来源成分。Expi293™ Met (-) 表达培养基是含有GlutaMAX™ 添加剂

的即用型完全培养基，仅需要补充蛋氨酸。不建议将该培养基用于贴壁 293 细胞培养。

ExpiFectamine™ 293 试剂经过优化，可将核酸转染到高密度 Expi293™ 细胞培养物中。

ExpiFectamine™ 293 试剂具有以下特性：

• 专为转染高密度悬浮培养细胞而设计，具有匹配的转染增强剂，可提高转染性能和蛋白表

达

• 相对于其他转染高密度 293 细胞培养物的试剂，其蛋白产量可提高 2 至 10 倍

• 采用与现有低密度 293 悬浮培养系统相同的瞬时表达实验方案，可轻松从低密度系统切换

到高产量、高密度 Expi293™ 表达系统

• 提供可靠且可重复的转染结果

• 可实现 低至1 mL和高至 10 L 以上体积的可扩展转染，同时保持同等的单位体积蛋白产量

ExpiFectamine™ 293 转染增强剂 1 经过优化、化学成分明确、无血清、无蛋白、无动物

来源成分，可与 Expi293™ 表达培养基配合使用以支持高密度瞬时转染。ExpiFectamine™ 

293 转染增强剂 1 是 ExpiFectamine™ 293 转染试剂盒中的一个组分。

ExpiFectamine™ 293 转染增强剂 2 是一种无动物来源成分的专有试剂，可与 Expi-

Fectamine™ 293 试剂及 ExpiFectamine™ 293 转染增强剂 1 结合使用，以增强蛋白生产，

实现尽可能高的蛋白产量。ExpiFectamine™ 293 转染增强剂 2 是 ExpiFectamine™ 293 转

染试剂盒中的一个组分。

 

Product information

IMPORTANT! Before using this product, read and understand the information in the
“Safety” appendix in this document.

Product description

The Gibco™ Expi293™ Expression System is a high-yield transient expression system
based on suspension-adapted Human Embryonic Kidney (HEK) cells. For
convenience, we offer 4 different System Kits. Each Expi293™ Expression System Kit
provides cells, culture medium, and reagents to express 1 liter of cell culture volume.

Each Expi293™ Expression System Kit contains one of the following four Expi293F™

cell lines for expression of proteins of interest.
• Use Expi293F™ cells for routine protein expression tasks.
• Use Expi293F™ GnTI- Cells for expression of proteins with a uniform

glycosylation pattern.
• Use Expi293F™ Inducible Cells for regulated expression of proteins through

tetracycline mediated induction.
• Use Expi293F™ Inducible GnTI- Cells for regulated expression of proteins with a

uniform glycosylation pattern.

All of these cell lines display the same growth kinetics, follow the same transfection
protocols, and can be used in metabolic protein labeling studies.

For methionine protein labeling, Expi293™ Met (-) Expression Medium and
ExpiFectamine™ 293 Met (-) Transfection Kit should be used to metabolically label
proteins of interest with L-Methionine (Methyl-13C) or L-Selenomethionine.

Expi293™ Met (-) Expression Medium and ExpiFectamine™ 293 Met (-) Transfection
Kit can be ordered separately or together as part of the Expi293™ Met (-) Protein
Labeling Kit. L-Methionine (Methyl-13C) and L-Selenomethionine can be ordered
separately.

For further instruction on metabolically labeling proteins using the Expi293™

Expression System, see “Transfect Expi293F™ cell lines using ExpiFectamine™ 293 Met
(-) Transfection Kit for metabolic protein labeling“ on page 19.
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ExpiFectamine™ 293 Met (-) 转染增强剂 2 是一种专有的无动物来源成分、无蛋氨酸的试

剂，可与 ExpiFectamine™293 试剂及 ExpiFectamine™ 293 转染增强剂 1 结合使用，以提

高代谢蛋白质标记实验中的蛋白产量。ExpiFectamine™ 293 Met (-) 转染增强剂 2 是 Expi-

Fectamine™ 293 Met (-)转染试剂盒中的一个组分。

 

Opti-Plex™ 复合缓冲液是一种化学成分明确、无动物来源成分、无血清、无酚红、无蛋氨

酸、无生物素的缓冲液，用于配制 ExpiFectamine™ 293 试剂与质粒 DNA复合物。

注意：在 Expi293™ 表达系统中，可以使用 Opti-Plex™ 复合缓冲液代替 Opti-MEM™ I 培养

基。这两种培养基作为 Expi293™ 表达系统的一部分，制备瞬时转染的复合物时，表现出相

同的性能。

注意：使用 ExpiFectamine™ 293 Met (-) 转染试剂盒表达蛋白质时，必须使用 Opti-Plex™ 

复合缓冲液，以确保将标记的蛋氨酸最大限度掺入表达的蛋白质中。对于常规瞬时转

染，Opti-Plex™ 中不含蛋氨酸，并不会影响转染效率和蛋白质表达水平。

 

试剂盒中附带的 pRABBIT IgG IRES-EmGFP 阳性对照载体，作为Expi293F™ 细胞系转染、

表达和评估转染效率的阳性对照。转染对照载体后，Expi293F™ 细胞中产生的兔 IgG 分泌

到培养基中，在转染后 5-7 天达到最佳产量（通常产量范围：450–500 mg/L）。EmGFP是

胞内蛋白，可用于在转染后 24-96 小时通过荧光显微镜、荧光酶标仪或流式细胞仪定性评

估 Expi293F 细胞转染情况。有关使用 pRABBIT IgG IRES-EmGFP 阳性对照载体的更多信

息，请参阅附录 B“转染和表达阳性对照”。

 

pcDNA™5/TO 哺乳动物表达载体是大小为 5.7 kb的 表达载体，利用全长的 CMV 启动子以

及来自细菌四环素抗性操纵子的控制元件，对于已知最强哺乳动物启动子序列之一的转录，

能够进行有效抑制。pcDNA™5/TO 载体能够在表达四环素阻遏蛋白 (TetR) 的哺乳动物宿主

细胞中，通过四环素调节目的基因表达。

 

PNGase F 聚糖切割试剂盒包括从糖蛋白中酶促去除几乎所有N-连接寡糖所需的所有组分。

该试剂盒包括重组 PNGase F 酶，可在最内层的 GlcNAc 和高甘露糖、杂合和复合寡糖的天

冬酰胺残基上切割N-聚糖链。

 

293 Met (-)转染增强
剂 2

Opti-Plex™ 复合缓
冲液

pRABBIT IgG 
IRES-EmGFP 阳性
对照载体

pcDNA™5/TO 哺乳
动物表达载体

PNGase F 聚糖
切割试剂盒

Product information

IMPORTANT! Before using this product, read and understand the information in the
“Safety” appendix in this document.

Product description

The Gibco™ Expi293™ Expression System is a high-yield transient expression system
based on suspension-adapted Human Embryonic Kidney (HEK) cells. For
convenience, we offer 4 different System Kits. Each Expi293™ Expression System Kit
provides cells, culture medium, and reagents to express 1 liter of cell culture volume.

Each Expi293™ Expression System Kit contains one of the following four Expi293F™

cell lines for expression of proteins of interest.
• Use Expi293F™ cells for routine protein expression tasks.
• Use Expi293F™ GnTI- Cells for expression of proteins with a uniform

glycosylation pattern.
• Use Expi293F™ Inducible Cells for regulated expression of proteins through

tetracycline mediated induction.
• Use Expi293F™ Inducible GnTI- Cells for regulated expression of proteins with a

uniform glycosylation pattern.

All of these cell lines display the same growth kinetics, follow the same transfection
protocols, and can be used in metabolic protein labeling studies.

For methionine protein labeling, Expi293™ Met (-) Expression Medium and
ExpiFectamine™ 293 Met (-) Transfection Kit should be used to metabolically label
proteins of interest with L-Methionine (Methyl-13C) or L-Selenomethionine.

Expi293™ Met (-) Expression Medium and ExpiFectamine™ 293 Met (-) Transfection
Kit can be ordered separately or together as part of the Expi293™ Met (-) Protein
Labeling Kit. L-Methionine (Methyl-13C) and L-Selenomethionine can be ordered
separately.

For further instruction on metabolically labeling proteins using the Expi293™

Expression System, see “Transfect Expi293F™ cell lines using ExpiFectamine™ 293 Met
(-) Transfection Kit for metabolic protein labeling“ on page 19.

1
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方法
Expi293F™ 细胞培养操作步骤指南

注意：以下细胞操作说明适用于所有Expi293F™ 细胞，包括 Expi293F™ 细胞、Ex-

pi293F™GnTI- 细胞、Expi293F™ 可诱导细胞和 Expi293F™ 可诱导 GnTI- 细胞。

• 所有与细胞接触的溶液和设备必须是无菌的。

请务必采用正确的无菌技术并在生物安全柜中操作。

• 对于所有细胞操作，应通过轻晃混合细胞，避免剧烈摇振荡和吹打。细胞健康状况对于确

保最佳性能至关重要。

• Expi293F™ 细胞适应于高密度的生长条件，其对数生长期的倍增时间约为 24 小时。

• 收到细胞后，可立即将其解冻到预热的 Expi293 表达培养基中，或立即将冷冻细胞置于液

氮气相保存，直至使用。切勿 −80°C 储存细胞。

• 避免短期极端温度变化。将接收的细胞从干冰上储存到液氮气相时，应在液氮中保留 3-4 

天，然后再解冻。

• 在开始实验之前，请确保已经进行了保种。 收到Expi293F™ 细胞后，扩增并冻存细胞，

确保您有足够的低代数细胞种子。

• 转染前，确保刚复苏的细胞已培养三代或更多代。

• 通过台盼蓝拒染法，在自动化细胞计数仪或血球计数板上测定细胞活力。对数期培养物中

的细胞应具有≥95％的活率。

• 解冻或传代细胞时，将细胞转移到预热的培养基中。

• 解冻后 4-7 天内细胞活率应 ≥90％，此时活细胞密度通常 > 1×106个活细胞/mL；如果活

力未 ≥90%，则应再孵育细胞 3 天，以达到此标准。

• 第一次传代培养时，应在活细胞密度达到 1-3×106活细胞/mL 时进行传代培养细胞。

 

常规细胞操作

细胞解冻和储存指南

细胞维持和传代指南

Methods

Procedural guidelines for Expi293F™ cell culture

Note: The cell handling instructions below are applicable to all Expi293F™ cell lines
including Expi293F™ Cells, Expi293F™ GnTI- Cells, Expi293F™ Inducible Cells, and
Expi293F™ Inducible GnTI- Cells.

• All solutions and equipment that come in contact with the cells must be sterile.
Always use proper aseptic technique and work in a laminar flow hood.

• For all cell manipulations, mix the cells by gentle swirling and avoid vigorous
shaking and pipetting. Cell health is critical for maximal performance.

• Expi293F™ cell lines are robust cell lines adapted to high-density growth
conditions with a doubling time of approximately 24 hours during log phase
growth.

• On receipt, either thaw the cells immediately into pre-warmed Expi293
Expression Medium or immediately place the frozen cells into vapor phase liquid
nitrogen storage until ready to use. Do not store the cells at –80°C.

• Avoid short-term, extreme temperature changes. When storing cells in liquid
nitrogen following receipt on dry ice, allow the cells to remain in liquid nitrogen
for 3–4 days before thaw.

• Before starting experiments, ensure to have cells that are established and have
frozen stocks on hand. On receipt, grow and freeze multiple vials of Expi293F™

cells to ensure that you have an adequate supply of early-passage cells.

• Allow freshly thawed cells to recover in culture for three or more passages post-
thaw before transfecting.

• Use an automated cell counter or a hemocytometer with the trypan blue
exclusion method to determine cell viability. Log phase cultures should be ≥95%
viable.

• When thawing or subculturing cells, transfer cells into pre-warmed medium.
• Cell viability should be ≥90% within 4–7 days post-thaw with viable cell density

typically >1 × 106 viable cells/mL at this time; if viability is not ≥90%, cells should
be incubated for up to an additional 3 days in order to reach this criterion.

• At the time of first subculture, cells should be subcultured when the viable cell
density reaches 1–3 × 106 viable cells/mL.

2
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• 对于常规培养细胞，当 Expi293F™ 细胞达到约 3–5×106 活细胞/mL密度（即早期对数生

长期），通常为每 3 至 4 天，传代一次。

注意：在超出早期对数期的密度下传代时，细胞可表现出更长的倍增时间和更低的蛋白滴

度。为此需要调整初始接种密度，以传代时达到 3–5×106活细胞/mL 的细胞密度。

 

对于 Expi293F™ 可诱导细胞或 Expi293F™可诱导 GnTI- 细胞：

• 进行常规培养时，在培养基中添加杀稻瘟菌素至终浓度 20 µg/mL。

• 在冻存细胞时，培养基中可存在杀稻瘟菌素而不影响细胞健康。

• 可诱导表达载体必须与 Expi293F™ 可诱导细胞和 Expi293F™ 可诱导 GnTI- 细胞结合使

用。推荐采用 pcDNA™5/TO 表达载体，以实现最低的本地表达水平，和加入四环素诱导

后最高的表达水平。

• 我们建议用水配制 1 mg/mL 的四环素储液。

Expi293™ 表达培养基含有GlutaMAX™ 添加剂。对于悬浮培养和转染， Expi293™ 表达培

养基无需添加任何添加剂。

重要！Expi293™ 表达培养基对光敏感。为了获得最佳效果，请避光使用和保存该培养基。

 

注意：ExpiFectamine™ 293 转染增强剂 1 可呈淡黄色。内部研究表明，这对系统性能或蛋

白滴度无影响。

Expi293F™ 细胞复苏和建立

注意：以下细胞系解冻和建立说明适用于所有Expi293F™ 细胞，包括 Expi293F™ 细胞、-

Expi293F™ GnTI- 细胞、Expi293F™ 可诱导细胞和 Expi293F™ 可诱导 GnTI- 细胞。

• 以下某一种Expi293F™ 细胞系：

– Expi293F™ 细胞

– Expi293F™ GnTI- 细胞

– Expi293F™ 可诱导细胞

– Expi293F™ 可诱导 GnTI- 细胞

• 用于培养悬浮细胞的 125 mL 聚碳酸酯或 PETG材质、无挡板、一次性无菌通气摇瓶，例

如 Nalgene™ PETG Erlenmeyer一次性平底无菌锥形瓶

•预热Expi293™ 表达培养基至 37°C

• 轨道摇床置于≥80％相对湿度和8％CO2 的37°C 培养箱中

• 测定细胞活率所需的试剂和设备（例如，台盼蓝、血球计数板或自动细胞计数仪）

 

第 2 章 方法
Expi293F™ 细胞复苏和建立

Methods

Procedural guidelines for Expi293F™ cell culture

Note: The cell handling instructions below are applicable to all Expi293F™ cell lines
including Expi293F™ Cells, Expi293F™ GnTI- Cells, Expi293F™ Inducible Cells, and
Expi293F™ Inducible GnTI- Cells.

• All solutions and equipment that come in contact with the cells must be sterile.
Always use proper aseptic technique and work in a laminar flow hood.

• For all cell manipulations, mix the cells by gentle swirling and avoid vigorous
shaking and pipetting. Cell health is critical for maximal performance.

• Expi293F™ cell lines are robust cell lines adapted to high-density growth
conditions with a doubling time of approximately 24 hours during log phase
growth.

• On receipt, either thaw the cells immediately into pre-warmed Expi293
Expression Medium or immediately place the frozen cells into vapor phase liquid
nitrogen storage until ready to use. Do not store the cells at –80°C.

• Avoid short-term, extreme temperature changes. When storing cells in liquid
nitrogen following receipt on dry ice, allow the cells to remain in liquid nitrogen
for 3–4 days before thaw.

• Before starting experiments, ensure to have cells that are established and have
frozen stocks on hand. On receipt, grow and freeze multiple vials of Expi293F™

cells to ensure that you have an adequate supply of early-passage cells.

• Allow freshly thawed cells to recover in culture for three or more passages post-
thaw before transfecting.

• Use an automated cell counter or a hemocytometer with the trypan blue
exclusion method to determine cell viability. Log phase cultures should be ≥95%
viable.

• When thawing or subculturing cells, transfer cells into pre-warmed medium.
• Cell viability should be ≥90% within 4–7 days post-thaw with viable cell density

typically >1 × 106 viable cells/mL at this time; if viability is not ≥90%, cells should
be incubated for up to an additional 3 days in order to reach this criterion.

• At the time of first subculture, cells should be subcultured when the viable cell
density reaches 1–3 × 106 viable cells/mL.
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1.从液氮中取出一管细胞，在 37°C 水浴中轻晃 1 至 2 分钟以快速解冻细胞，直到仅剩少量

冰块为止。

请勿将冻存管浸入水中。

2.在细胞完全解冻之前，用 70％ 乙醇擦拭冻存管，然后在生物安全柜中打开。

3.用 2 mL 或 5 mL 移液管，将冻存管的细胞转移到 125 mL 聚碳酸酯或PETG 一次性无菌通

气锥形瓶中（其中装有 30 mL 预热的 Expi293™ 表达培养基）。

4. 在≥80％相对湿度和8% CO2浓度的 37°C培养箱中培养细胞，根据下表选择轨道摇床的转

速。

轨道直径 振荡速度 (rpm)

19 mm 125 ± 5

25 mm 120 ± 5

50 mm 95 ± 5

5.解冻细胞后培养 3-4 天，然后测定活细胞密度和活率。

注意：解冻后 24 小时，活率可能降至 80％，但不应低于 70％。解冻后细胞最多可能需要 

7 天才能恢复并达到 ≥90％ 活率。

6.当活细胞密度达到 1-3×106活细胞/mL（通常在解冻后 4-7 天）时，进行第一次细胞传

代。

Expi293F™ 细胞传代

注意：以下细胞操作和细胞冻存说明适用于所有Expi293F™ 细胞，包括 Expi293F™ 细

胞、Expi293F™ GnTI- 细胞、Expi293F™ 可诱导细胞和 Expi293F™ 可诱导 GnTI- 细胞。

• Expi293F™ 细胞培养至3–5 × 106 活细胞/mL

• Expi293™ 表达培养基预热至 37°C

• 用于培养悬浮细胞的聚碳酸酯或 PETG材质、无挡板、一次性无菌通气摇瓶，例如 Nal-

gene™ PETG Erlenmeyer一次性平底无菌锥形瓶

• 测定活细胞密度和活率所需的试剂和设备

（例如，台盼蓝、血球计数板或自动细胞计数仪）

•轨道摇床置于≥80％相对湿度和8％CO2 的37°C 培养箱

 

第 2 章 方法
Expi293F™ 细胞复苏和建立

Methods

Procedural guidelines for Expi293F™ cell culture

Note: The cell handling instructions below are applicable to all Expi293F™ cell lines
including Expi293F™ Cells, Expi293F™ GnTI- Cells, Expi293F™ Inducible Cells, and
Expi293F™ Inducible GnTI- Cells.

• All solutions and equipment that come in contact with the cells must be sterile.
Always use proper aseptic technique and work in a laminar flow hood.

• For all cell manipulations, mix the cells by gentle swirling and avoid vigorous
shaking and pipetting. Cell health is critical for maximal performance.

• Expi293F™ cell lines are robust cell lines adapted to high-density growth
conditions with a doubling time of approximately 24 hours during log phase
growth.

• On receipt, either thaw the cells immediately into pre-warmed Expi293
Expression Medium or immediately place the frozen cells into vapor phase liquid
nitrogen storage until ready to use. Do not store the cells at –80°C.

• Avoid short-term, extreme temperature changes. When storing cells in liquid
nitrogen following receipt on dry ice, allow the cells to remain in liquid nitrogen
for 3–4 days before thaw.

• Before starting experiments, ensure to have cells that are established and have
frozen stocks on hand. On receipt, grow and freeze multiple vials of Expi293F™

cells to ensure that you have an adequate supply of early-passage cells.

• Allow freshly thawed cells to recover in culture for three or more passages post-
thaw before transfecting.

• Use an automated cell counter or a hemocytometer with the trypan blue
exclusion method to determine cell viability. Log phase cultures should be ≥95%
viable.

• When thawing or subculturing cells, transfer cells into pre-warmed medium.
• Cell viability should be ≥90% within 4–7 days post-thaw with viable cell density

typically >1 × 106 viable cells/mL at this time; if viability is not ≥90%, cells should
be incubated for up to an additional 3 days in order to reach this criterion.

• At the time of first subculture, cells should be subcultured when the viable cell
density reaches 1–3 × 106 viable cells/mL.
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1.根据表 8 中推荐的接种密度和表 9 中推荐的培养体积，利用活细胞密度计算接种到新摇瓶

所需的细胞悬液体积。

表8 常规细胞培养的推荐接种密度

传代时间 推荐接种密度

3天传代 0.4–0.5×106活细胞/mL

4天传代 0.3-0.4×106活细胞/mL

表 9 在无挡板通气培养瓶中进行细胞培养的建议体积

培养瓶体积规格 培养物体积（mL） 振荡速度

125 mL 30-35 mL 125 ± 5 rpm（19 mm 轨道直径）

120 ± 5 rpm（25 mm 轨道直径）

95 ± 5 rpm（50 mm 轨道直径）
250 mL 60-70 mL

500 mL 100-120 mL

1 L 220-240 mL

2 L 440-480 mL

3 L 800-1,000 mL 90 ± 5 rpm（19 mm 轨道直径）

85 ± 5 rpm（25 mm 轨道直径）

80 ± 5 rpm（50 mm 轨道直径）

2.将计算所得体积的细胞移到含有新鲜预热的Expi293™ 表达培养基的培养瓶中。

3.将培养瓶放置于轨道摇床上，并设定培养箱为37°C、相对湿度≥80%和8% CO2，直至培

养物密度达到 3-5×106活细胞/mL。

注意：常规培养期间，不要让细胞生长密度超过 5×106活细胞/mL。

注意：在超出早期对数期的密度下传代时，细胞可表现出更长的倍增时间和更低的蛋白滴

度。为此需要调整初始接种密度，在传代时达到 3–5×106活细胞/mL 的细胞密度。

4.重复步骤 1 到步骤 3，以培养或扩增细胞用于转染。

1. 300×g 离心 5 分钟以收集底部的细胞。

2.弃去上清液，将细胞重悬于预冷的含10%DMSO的Expi293™表达培养基中，轻柔地上下

吹打混匀。

第 2 章 方法
Expi293F™ 细胞传代

Methods

Procedural guidelines for Expi293F™ cell culture

Note: The cell handling instructions below are applicable to all Expi293F™ cell lines
including Expi293F™ Cells, Expi293F™ GnTI- Cells, Expi293F™ Inducible Cells, and
Expi293F™ Inducible GnTI- Cells.

• All solutions and equipment that come in contact with the cells must be sterile.
Always use proper aseptic technique and work in a laminar flow hood.

• For all cell manipulations, mix the cells by gentle swirling and avoid vigorous
shaking and pipetting. Cell health is critical for maximal performance.

• Expi293F™ cell lines are robust cell lines adapted to high-density growth
conditions with a doubling time of approximately 24 hours during log phase
growth.

• On receipt, either thaw the cells immediately into pre-warmed Expi293
Expression Medium or immediately place the frozen cells into vapor phase liquid
nitrogen storage until ready to use. Do not store the cells at –80°C.

• Avoid short-term, extreme temperature changes. When storing cells in liquid
nitrogen following receipt on dry ice, allow the cells to remain in liquid nitrogen
for 3–4 days before thaw.

• Before starting experiments, ensure to have cells that are established and have
frozen stocks on hand. On receipt, grow and freeze multiple vials of Expi293F™

cells to ensure that you have an adequate supply of early-passage cells.

• Allow freshly thawed cells to recover in culture for three or more passages post-
thaw before transfecting.

• Use an automated cell counter or a hemocytometer with the trypan blue
exclusion method to determine cell viability. Log phase cultures should be ≥95%
viable.

• When thawing or subculturing cells, transfer cells into pre-warmed medium.
• Cell viability should be ≥90% within 4–7 days post-thaw with viable cell density

typically >1 × 106 viable cells/mL at this time; if viability is not ≥90%, cells should
be incubated for up to an additional 3 days in order to reach this criterion.

• At the time of first subculture, cells should be subcultured when the viable cell
density reaches 1–3 × 106 viable cells/mL.
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3.使用含 10％ DMSO 的新鲜 Expi293™ 表达培养基稀释细胞，至终密度 1×107 活细胞/

mL。

注意：或者，在冻存之前通过离心获得的条件培养基也可按以下比例添加到新鲜的 

Expi293™ 表达培养基中：45％ 新鲜 Expi293™ 表达培养基，45％ 条件培养基和 10％ 

DMSO（以配制条件冻存培养基）。

4.按照标准操作步骤，在自动或手动控制速率的冷冻设备中冻存细胞。

为实现理想的冻存，冷冻速度是每分钟降低1°C。

5.将冻存的细胞转移到液氮的气相中，以便长期保存。

使用 ExpiFectamine™ 293 转染试剂盒

转染Expi293F™ 细胞

注意：以下细胞转染说明适用于所有Expi293F™ 细胞，包括 Expi293F™ 细胞、Expi293F™ 

GnTI- 细胞、Expi293F™ 可诱导细胞和 Expi293F™ 可诱导 GnTI- 细胞。

为实现最佳的高密度悬浮Expi293F™ 细胞转染，请使用转染试剂盒中配套的 Expi-

Fectamine™ 293 试剂。

与其他无血清培养基不同，Expi293™ 表达培养基不会抑制转染。Expi293™ 表达培养基配

方经过专门设计，可直接用于转染，无需在转染前和转染后更换或添加培养基。

注意：有关使用 ExpiFectamine™ 293 Met (-) 转染试剂盒对蛋白质进行代谢标记的说明，

请参阅第 19 页“采用用于代谢蛋白标记的 ExpiFectamine™ 293 Met (-) 转染试剂盒转染

Expi293F™ 细胞”。

• 在Expi293™ 表达培养基中培养的 Expi293F™ 细胞

• 质粒 DNA，无菌、不含苯酚和氯化钠，主要含超螺旋 DNA

注意：我们建议使用 PureLink™ HiPure 质粒试剂盒抽提质粒 DNA（有关订购信息，请参阅

附录 D“订购信息”）。为确保无菌，可以在使用前通过 0.22 µm 过滤器过滤 DNA。

注意：Expi293F™ 可诱导细胞和 Expi293F™ 可诱导 GnTI- 细胞需要可诱导表达载体（例

如 pcDNA™5/TO 哺乳动物表达载体）才能诱导表达目的蛋白。有关更多信息，请参阅附录 

D“订购信息”。

• pRABBIT IgG IRES-EmGFP 阳性对照载体

• ExpiFectamine™ 293 转染试剂盒

• Opti-Plex™ 复合缓冲液（也可使用 Opti-MEM™ I 培养基）

• Expi293™ 表达培养基，预热至 37°C

注意：转染过程中请勿向培养基中加入抗生素，否则会降低转染效率。如有必要，可在转染

后约 24 小时添加抗生素。

 

第 2 章 方法
使用ExpiFectamine™ 293 转染试剂盒转染Expi293F™ 细胞

Methods

Procedural guidelines for Expi293F™ cell culture

Note: The cell handling instructions below are applicable to all Expi293F™ cell lines
including Expi293F™ Cells, Expi293F™ GnTI- Cells, Expi293F™ Inducible Cells, and
Expi293F™ Inducible GnTI- Cells.

• All solutions and equipment that come in contact with the cells must be sterile.
Always use proper aseptic technique and work in a laminar flow hood.

• For all cell manipulations, mix the cells by gentle swirling and avoid vigorous
shaking and pipetting. Cell health is critical for maximal performance.

• Expi293F™ cell lines are robust cell lines adapted to high-density growth
conditions with a doubling time of approximately 24 hours during log phase
growth.

• On receipt, either thaw the cells immediately into pre-warmed Expi293
Expression Medium or immediately place the frozen cells into vapor phase liquid
nitrogen storage until ready to use. Do not store the cells at –80°C.

• Avoid short-term, extreme temperature changes. When storing cells in liquid
nitrogen following receipt on dry ice, allow the cells to remain in liquid nitrogen
for 3–4 days before thaw.

• Before starting experiments, ensure to have cells that are established and have
frozen stocks on hand. On receipt, grow and freeze multiple vials of Expi293F™

cells to ensure that you have an adequate supply of early-passage cells.

• Allow freshly thawed cells to recover in culture for three or more passages post-
thaw before transfecting.

• Use an automated cell counter or a hemocytometer with the trypan blue
exclusion method to determine cell viability. Log phase cultures should be ≥95%
viable.

• When thawing or subculturing cells, transfer cells into pre-warmed medium.
• Cell viability should be ≥90% within 4–7 days post-thaw with viable cell density

typically >1 × 106 viable cells/mL at this time; if viability is not ≥90%, cells should
be incubated for up to an additional 3 days in order to reach this criterion.

• At the time of first subculture, cells should be subcultured when the viable cell
density reaches 1–3 × 106 viable cells/mL.
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• 用于培养悬浮细胞的聚碳酸酯或 PETG材质、无挡板、一次性无菌通气摇瓶，例如 Nal-

gene™ PETG Erlenmeyer一次性平底无菌锥形瓶

• 轨道摇床置于≥80％相对湿度和8％CO2 的37°C 培养箱

• 测定活细胞密度和活率所需的试剂和设备

• 使用 ExpiFectamine™ 293 试剂以外的其他转染试剂转染 Expi293F™ 细胞，会大幅降低

性能。

• 使用前轻轻颠倒 ExpiFectamine™ 293 试剂 4-5 次，确保充分混匀。

• 在室温下孵育质粒 DNA 和 ExpiFectamine™ 293 试剂的复合物。

• 将 ExpiFectamine™ 293/DNA 复合物孵育 10–20 分钟，然后加入细胞中。孵育时间过长

会导致性能稍稍下降。不建议孵育时间超过20分钟。

• 仅对于 Expi293F™ 可诱导细胞或 Expi293F™ 可诱导 GnTI- 细胞，存在杀稻瘟菌素不会影

响转染，因此无需在转染前去除杀稻瘟菌素。

• 有关扩大转染规模的信息，请参阅附录 C “扩大转染规模”。

培养并扩增 Expi293F™ 细胞，直到转染前一天（第 -1天）细胞密度达到大约 3-5×106 活细

胞/mL。

 

按照最终密度2.5-3×106 活细胞/mL接种细胞，让细胞过夜生长。

1.测定活细胞密度和活率。

活细胞密度和活率应分别达到 4.5-5.5×106活细胞/ mL 和 ≥95％，才可进行转染。

2.用新鲜预热的 Expi293™ 表达培养基将细胞稀释至 3×106活细胞/mL，然后轻晃培养瓶以

混匀细胞。

注意：丢弃剩余的细胞。请勿重复使用高密度细胞进行常规传代。

3.使用前，将 ExpiFectamine™ 293 试剂瓶轻轻颠倒 4 至 5 次，确保充分混匀。

4.用 Opti-Plex™ 复合缓冲液（或 Opti-MEM™ I 培养基）稀释质粒 DNA，然后轻晃或颠倒

混匀。

注意：对于大多数蛋白，转染培养物中的总质粒 DNA 浓度为 1.0 µg/mL即可。

5.采用 Opti-Plex™ 复合缓冲液（或 Opti-MEM™ I 培养基——如果在步骤4中使用）稀释 

ExpiFectamine™ 293 试剂然后轻晃或颠倒混匀。

6.室温孵育 5 分钟。

第 2 章 方法
使用ExpiFectamine™ 293 转染试剂盒转染Expi293F™ 细胞

Methods

Procedural guidelines for Expi293F™ cell culture

Note: The cell handling instructions below are applicable to all Expi293F™ cell lines
including Expi293F™ Cells, Expi293F™ GnTI- Cells, Expi293F™ Inducible Cells, and
Expi293F™ Inducible GnTI- Cells.

• All solutions and equipment that come in contact with the cells must be sterile.
Always use proper aseptic technique and work in a laminar flow hood.

• For all cell manipulations, mix the cells by gentle swirling and avoid vigorous
shaking and pipetting. Cell health is critical for maximal performance.

• Expi293F™ cell lines are robust cell lines adapted to high-density growth
conditions with a doubling time of approximately 24 hours during log phase
growth.

• On receipt, either thaw the cells immediately into pre-warmed Expi293
Expression Medium or immediately place the frozen cells into vapor phase liquid
nitrogen storage until ready to use. Do not store the cells at –80°C.

• Avoid short-term, extreme temperature changes. When storing cells in liquid
nitrogen following receipt on dry ice, allow the cells to remain in liquid nitrogen
for 3–4 days before thaw.

• Before starting experiments, ensure to have cells that are established and have
frozen stocks on hand. On receipt, grow and freeze multiple vials of Expi293F™

cells to ensure that you have an adequate supply of early-passage cells.

• Allow freshly thawed cells to recover in culture for three or more passages post-
thaw before transfecting.

• Use an automated cell counter or a hemocytometer with the trypan blue
exclusion method to determine cell viability. Log phase cultures should be ≥95%
viable.

• When thawing or subculturing cells, transfer cells into pre-warmed medium.
• Cell viability should be ≥90% within 4–7 days post-thaw with viable cell density

typically >1 × 106 viable cells/mL at this time; if viability is not ≥90%, cells should
be incubated for up to an additional 3 days in order to reach this criterion.

• At the time of first subculture, cells should be subcultured when the viable cell
density reaches 1–3 × 106 viable cells/mL.
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7.将稀释的 ExpiFectamine™ 293试剂加入稀释的质粒 DNA中，然后轻晃或颠倒混匀。

8.室温孵育 ExpiFectamine™ 293/质粒 DNA 复合物 10–20 分钟。

9.将复合物缓慢转移到细胞中，在加入过程中轻晃培养瓶，然后将其放置于轨道摇床上，在

≥80％ 相对湿度和 8％ CO2 的37°C 培养箱中培养细胞（建议的摇床转转速请参见表 10）。

1.转染后 18–22 小时，在转染瓶中加入 ExpiFectamine™ 293 转染增强剂 1 和 Expi-

Fectamine™ 293 转染增强剂 2，加入过程中轻晃培养瓶。

注意：ExpiFectamine™ 293 转染增强剂 1 和 ExpiFectamine™ 293 转染增强剂 2 加入之前

无需预热。

ExpiFectamine™ 293 转染增强剂 1 和 ExpiFectamine™ 293

转染增强剂 2 可在临加入前混合。

2.（可选）如果转染 Expi293F™ 可诱导细胞或 Expi293F™ 可诱导 GnTI- 细胞，请添加 1 

mg/mL 四环素至终浓度 1 µg/mL 以诱导蛋白表达。

注意：可以加入不同浓度的四环素（10 ng/mL 到 1 µg/mL），以剂量依赖性方式调节目的

蛋白的表达。

3.立即将培养瓶放回轨道摇床上，在相对湿度 ≥80％和8% CO2浓度的 37°C 培养箱中培养

细胞。

 

收获蛋白的最佳时间取决于所表达蛋白的特性。

• 对于许多分泌的蛋白，通常在转染后 5-7 天达到最大滴度。

• 对于膜蛋白和胞内蛋白，通常需要 3-4 天达到最大滴度。

使用用于代谢蛋白标记的 ExpiFectamine™ 293 Met (-) 转染试剂盒转染Expi293F™ 细胞

注意：以下细胞转染说明适用于所有Expi293F™ 细胞，包括 Expi293F™ 细胞、Expi293F™ 

GnTI- 细胞、Expi293F™ 可诱导细胞和 Expi293F™ 可诱导 GnTI- 细胞。

为确保 Expi293F™ 细胞培养物能实现最佳转染效果，请使用转染试剂盒中配套的Expi-

Fectamine™ 293 试剂。

与其他无血清培养基试剂不同，Expi293™ 表达培养基不会抑制转染。Expi293™ 表达培养

基配方经过专门设计，可直接用于转染，无需在转染前和转染后更换或添加培养基。

第 2 章 方法
使用ExpiFectamine™ 293 转染试剂盒转染Expi293F™ 细胞

Methods

Procedural guidelines for Expi293F™ cell culture

Note: The cell handling instructions below are applicable to all Expi293F™ cell lines
including Expi293F™ Cells, Expi293F™ GnTI- Cells, Expi293F™ Inducible Cells, and
Expi293F™ Inducible GnTI- Cells.

• All solutions and equipment that come in contact with the cells must be sterile.
Always use proper aseptic technique and work in a laminar flow hood.

• For all cell manipulations, mix the cells by gentle swirling and avoid vigorous
shaking and pipetting. Cell health is critical for maximal performance.

• Expi293F™ cell lines are robust cell lines adapted to high-density growth
conditions with a doubling time of approximately 24 hours during log phase
growth.

• On receipt, either thaw the cells immediately into pre-warmed Expi293
Expression Medium or immediately place the frozen cells into vapor phase liquid
nitrogen storage until ready to use. Do not store the cells at –80°C.

• Avoid short-term, extreme temperature changes. When storing cells in liquid
nitrogen following receipt on dry ice, allow the cells to remain in liquid nitrogen
for 3–4 days before thaw.

• Before starting experiments, ensure to have cells that are established and have
frozen stocks on hand. On receipt, grow and freeze multiple vials of Expi293F™

cells to ensure that you have an adequate supply of early-passage cells.

• Allow freshly thawed cells to recover in culture for three or more passages post-
thaw before transfecting.

• Use an automated cell counter or a hemocytometer with the trypan blue
exclusion method to determine cell viability. Log phase cultures should be ≥95%
viable.

• When thawing or subculturing cells, transfer cells into pre-warmed medium.
• Cell viability should be ≥90% within 4–7 days post-thaw with viable cell density

typically >1 × 106 viable cells/mL at this time; if viability is not ≥90%, cells should
be incubated for up to an additional 3 days in order to reach this criterion.

• At the time of first subculture, cells should be subcultured when the viable cell
density reaches 1–3 × 106 viable cells/mL.
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注意：对于常规的转染，请参考第17页“使用 ExpiFectamine™ 293 转染试剂盒转染Ex-

pi293F™ 细胞”

• 在Expi293™ 表达培养基中培养Expi293F™ 细胞培养基

• 质粒 DNA，无菌、不含苯酚和氯化钠，主要含超螺旋 DNA

注意：我们建议使用 PureLink™ HiPure 质粒试剂盒抽提质粒 DNA（有关订购信息，请参阅

附录 D“订购信息”）。为确保无菌，可以在使用前通过 0.22 µm 过滤器过滤 DNA。

注意：Expi293F™ 可诱导细胞和 Expi293F™ 可诱导 GnTI- 细胞需要诱导表达载体（例如 

pcDNA™5/TO 哺乳动物表达载体）才能诱导表达目的蛋白。有关更多信息，请参阅附录 

D“订购信息”。

• pRABBIT IgG IRES-EmGFP 阳性对照载体

• ExpiFectamine™ 293 Met (-) 转染试剂盒

• Expi293™ Met (-) 表达培养基，预热至 37°C

注意：转染过程中请勿向培养基中加入抗生素，否则会降低转染效率。如有必要，可在转染

后约 24 小时添加抗生素。

• 用于培养悬浮细胞的聚碳酸酯或 PETG材质、无挡板、一次性无菌通气摇瓶，例如 Nal-

gene™ PETG Erlenmeyer一次性平底无菌锥形瓶

• 轨道摇床置于≥80％相对湿度和8％CO2 的37°C 培养箱

• 测定活细胞密度和活率所需的试剂和设备

• 使用 ExpiFectamine™ 293 试剂以外的其他转染试剂转染 Expi293F™ 细胞培养物，会大

幅降低性能。

• 使用前轻轻颠倒 ExpiFectamine™ 293 试剂 4-5 次，确保充分混匀。

• 在室温下孵育质粒 DNA 和 ExpiFectamine™ 293 试剂的复合物。

• 将 ExpiFectamine™ 293/DNA 复合物孵育 10–20 分钟，然后加入细胞中。孵育时间过长

会导致性能稍稍下降。不建议孵育时间超过20分钟。

• 仅对于 Expi293F™ 可诱导细胞或 Expi293F™ 可诱导 GnTI- 细胞，存在杀稻瘟菌素不会影

响转染，因此无需在转染前去除杀稻瘟菌素。

• 有关扩大转染规模的信息，请参阅附录 C “扩大转染规模”。

培养并扩增 Expi293F™ 细胞，直到转染前一天（第 -1天）细胞密度达到大约 3-5×106 活细

胞/mL。

以最终密度2.5–3×106活细胞/mL接种Expi293F™ 细胞，然后让细胞过夜生长。

 

第 2 章 方法
使用ExpiFectamine™ 293 转染试剂盒转染Expi293F™ 细胞

Methods

Procedural guidelines for Expi293F™ cell culture

Note: The cell handling instructions below are applicable to all Expi293F™ cell lines
including Expi293F™ Cells, Expi293F™ GnTI- Cells, Expi293F™ Inducible Cells, and
Expi293F™ Inducible GnTI- Cells.

• All solutions and equipment that come in contact with the cells must be sterile.
Always use proper aseptic technique and work in a laminar flow hood.

• For all cell manipulations, mix the cells by gentle swirling and avoid vigorous
shaking and pipetting. Cell health is critical for maximal performance.

• Expi293F™ cell lines are robust cell lines adapted to high-density growth
conditions with a doubling time of approximately 24 hours during log phase
growth.

• On receipt, either thaw the cells immediately into pre-warmed Expi293
Expression Medium or immediately place the frozen cells into vapor phase liquid
nitrogen storage until ready to use. Do not store the cells at –80°C.

• Avoid short-term, extreme temperature changes. When storing cells in liquid
nitrogen following receipt on dry ice, allow the cells to remain in liquid nitrogen
for 3–4 days before thaw.

• Before starting experiments, ensure to have cells that are established and have
frozen stocks on hand. On receipt, grow and freeze multiple vials of Expi293F™

cells to ensure that you have an adequate supply of early-passage cells.

• Allow freshly thawed cells to recover in culture for three or more passages post-
thaw before transfecting.

• Use an automated cell counter or a hemocytometer with the trypan blue
exclusion method to determine cell viability. Log phase cultures should be ≥95%
viable.

• When thawing or subculturing cells, transfer cells into pre-warmed medium.
• Cell viability should be ≥90% within 4–7 days post-thaw with viable cell density

typically >1 × 106 viable cells/mL at this time; if viability is not ≥90%, cells should
be incubated for up to an additional 3 days in order to reach this criterion.

• At the time of first subculture, cells should be subcultured when the viable cell
density reaches 1–3 × 106 viable cells/mL.

2

General cell
handling

Guidelines for
thawing and
storing cells

Guidelines for cell
maintenance and
subculturing

Expi293™ Expression System User Guide 13

所需材料

转染指南 

第 -2 天：培养细胞

第 -1 天：接种细胞



21Expi293™ 表达系统用户指南

1.确定转染所需的细胞数量。

通常，每 25 mL 培养物需要转染 75×106 个细胞（3×106 细胞/mL）。我们建议至少多保留 

10％ 的细胞余量，以抵消离心过程中的细胞损失。

2.将所需数量的细胞 300 × g 离心 5 分钟。

3.丢弃上清液，然后将细胞重悬于预热至 37°C 的新鲜  Expi293™ Met (-) 表达培养基中。

4.在置于≥80％相对湿度、8％ CO2 浓度的 37°C 培养箱中的轨道摇床上孵育细胞5-7个小

时，直至耗尽细胞中的蛋氨酸。

5.使用全自动细胞计数仪和台盼蓝拒染法测定细胞密度和细胞活率。

注意：活率 ≥95％ 且活细胞密度为 3×106细胞/mL 时，才可进行转染。如有必要，通过添

加新鲜预热的 Expi293™ Met (-) 表达培养基来稀释细胞，以达到 3×106 活细胞/mL。

6.根据下表，立即将标记的蛋氨酸添加到培养瓶中：

蛋氨酸来源 终浓度

L-蛋氨酸 (Methyl-13C) 225 mg/L

L-硒代蛋氨酸 50 mg/L

注意：根据经验，优化标记的蛋氨酸浓度。

注意：L-硒代蛋氨酸对细胞有毒。因此，请尽可能将浓度控制在实现表达蛋白标记所需的最

低浓度。

注意：对于使用L-蛋氨酸（Methyl-13C）进行代谢标记的实验，可以在转染前在含有标记试

剂的 Expi293™ Met (-) 表达培养基中培养细胞最多3代。这种策略可以提高L-蛋氨酸（Me-

thyl-13C）掺入目的蛋白的效率。

1.测定活细胞密度和活率。

2.如有必要，用新鲜预热的 Expi293™ Met (-) 表达培养基将细胞稀释至 3×106活细胞/mL，

然后轻晃培养瓶以混匀细胞。

注意：丢弃剩余的细胞。请勿重复使用高密度细胞进行常规传代。

3.使用前，将 ExpiFectamine™ 293 试剂瓶轻轻颠倒 4 至 5 次，确保充分混匀。

 

第 2 章 方法
使用ExpiFectamine™ 293 转染试剂盒转染Expi293F™ 细胞

Methods

Procedural guidelines for Expi293F™ cell culture

Note: The cell handling instructions below are applicable to all Expi293F™ cell lines
including Expi293F™ Cells, Expi293F™ GnTI- Cells, Expi293F™ Inducible Cells, and
Expi293F™ Inducible GnTI- Cells.

• All solutions and equipment that come in contact with the cells must be sterile.
Always use proper aseptic technique and work in a laminar flow hood.

• For all cell manipulations, mix the cells by gentle swirling and avoid vigorous
shaking and pipetting. Cell health is critical for maximal performance.

• Expi293F™ cell lines are robust cell lines adapted to high-density growth
conditions with a doubling time of approximately 24 hours during log phase
growth.

• On receipt, either thaw the cells immediately into pre-warmed Expi293
Expression Medium or immediately place the frozen cells into vapor phase liquid
nitrogen storage until ready to use. Do not store the cells at –80°C.

• Avoid short-term, extreme temperature changes. When storing cells in liquid
nitrogen following receipt on dry ice, allow the cells to remain in liquid nitrogen
for 3–4 days before thaw.

• Before starting experiments, ensure to have cells that are established and have
frozen stocks on hand. On receipt, grow and freeze multiple vials of Expi293F™

cells to ensure that you have an adequate supply of early-passage cells.

• Allow freshly thawed cells to recover in culture for three or more passages post-
thaw before transfecting.

• Use an automated cell counter or a hemocytometer with the trypan blue
exclusion method to determine cell viability. Log phase cultures should be ≥95%
viable.

• When thawing or subculturing cells, transfer cells into pre-warmed medium.
• Cell viability should be ≥90% within 4–7 days post-thaw with viable cell density

typically >1 × 106 viable cells/mL at this time; if viability is not ≥90%, cells should
be incubated for up to an additional 3 days in order to reach this criterion.

• At the time of first subculture, cells should be subcultured when the viable cell
density reaches 1–3 × 106 viable cells/mL.

2
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4.用 Opti-Plex™ 复合缓冲液稀释质粒 DNA，然后轻晃或颠倒混匀。

注意：对于大多数蛋白质，转染培养物的总质粒 DNA 浓度为 1.0 µg/mL即可。

5.采用 Opti-Plex™ 复合缓冲液稀释 ExpiFectamine™ 293 试剂然后轻晃或颠倒混匀。

6.室温孵育 5 分钟。

7.将稀释的 ExpiFectamine™ 293试剂加入稀释的质粒 DNA中，然后轻晃或颠倒混匀。

8.室温孵育 ExpiFectamine™ 293/质粒 DNA 复合物 10–20 分钟。

9.将复合物缓慢转移到细胞中，在加入过程中轻晃培养瓶，然后将其放置于轨道摇床上，在

≥80％ 相对湿度和 8％ CO2 的37°C 培养箱中培养细胞（建议的摇床转速请参见表 10）。

1.转染后 18–22 小时，加入 ExpiFectamine™ 293 转染增强剂 1 和 ExpiFectamine™ 293 

Met (-) 转染增强剂 2，同时在加入过程中轻晃培养瓶。

注意：ExpiFectamine™ 293 转染增强剂 1 和 ExpiFectamine™ 293 Met (-) 转染增强剂 2 加

入之前无需预热。

ExpiFectamine™293 转染增强剂 1 和 ExpiFectamine™ 293 Met (-) 转染增强剂 2 可在加入

前混合。

2.（可选）如果转染 Expi293F™ 可诱导细胞或 Expi293F™ 可诱导 GnTI- 细胞，请添加 1 

mg/mL 四环素至终浓度 1 µg/mL 以诱导蛋白表达。

注意：可以加入不同浓度的四环素（10 ng/mL 到 1 µg/mL），以剂量依赖性方式调节目的

蛋白的表达。

3.立即将培养瓶放回轨道摇床上，在相对湿度 ≥80％、8% CO2的 37°C 培养箱中培养细胞。

收获蛋白的最佳时间取决于所表达蛋白的特性。

• 对于许多分泌的蛋白，通常在转染后 5-7 天达到最大滴度。

• 对于膜蛋白和胞内蛋白，通常需要 3-4 天达到最大滴度。

 

第 +1 天：加入增强剂

第 +5 天：收获蛋白质

第 2 章 方法
使用ExpiFectamine™ 293 转染试剂盒转染Expi293F™ 细胞

Methods

Procedural guidelines for Expi293F™ cell culture

Note: The cell handling instructions below are applicable to all Expi293F™ cell lines
including Expi293F™ Cells, Expi293F™ GnTI- Cells, Expi293F™ Inducible Cells, and
Expi293F™ Inducible GnTI- Cells.

• All solutions and equipment that come in contact with the cells must be sterile.
Always use proper aseptic technique and work in a laminar flow hood.

• For all cell manipulations, mix the cells by gentle swirling and avoid vigorous
shaking and pipetting. Cell health is critical for maximal performance.

• Expi293F™ cell lines are robust cell lines adapted to high-density growth
conditions with a doubling time of approximately 24 hours during log phase
growth.

• On receipt, either thaw the cells immediately into pre-warmed Expi293
Expression Medium or immediately place the frozen cells into vapor phase liquid
nitrogen storage until ready to use. Do not store the cells at –80°C.

• Avoid short-term, extreme temperature changes. When storing cells in liquid
nitrogen following receipt on dry ice, allow the cells to remain in liquid nitrogen
for 3–4 days before thaw.

• Before starting experiments, ensure to have cells that are established and have
frozen stocks on hand. On receipt, grow and freeze multiple vials of Expi293F™

cells to ensure that you have an adequate supply of early-passage cells.

• Allow freshly thawed cells to recover in culture for three or more passages post-
thaw before transfecting.

• Use an automated cell counter or a hemocytometer with the trypan blue
exclusion method to determine cell viability. Log phase cultures should be ≥95%
viable.

• When thawing or subculturing cells, transfer cells into pre-warmed medium.
• Cell viability should be ≥90% within 4–7 days post-thaw with viable cell density

typically >1 × 106 viable cells/mL at this time; if viability is not ≥90%, cells should
be incubated for up to an additional 3 days in order to reach this criterion.

• At the time of first subculture, cells should be subcultured when the viable cell
density reaches 1–3 × 106 viable cells/mL.
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补充指南

优化蛋白表达指南

• 表达水平将取决于所表达的特定重组蛋白和使用的载体； 对于特定蛋白，Expi293™ 表达

系统在任意两次转染之间能够保持表达水平基本一致。

• 首次表达某个蛋白时，可能需要摸索最佳蛋白表达时间（例如，在转染后几个时间点收集

细胞或培养基）。

• 在表达构建在两个单独质粒上的抗体重链和轻链分子时，我们建议针对每种抗体优化重链

与轻链的比例，建议重链：轻链为1：2作为起始进行测试。

设备

• 为实现最佳性能，关键是确保轨道直径、转速、培养瓶大小/类型和待转染的培养体积必

须遵守本方案中常规传代培养和蛋白表达运行建议。

• 建议使用恒湿培养箱（相对湿度≥80％）以减少表达过程中的蒸发。使用多孔板时，应使

用高湿度设置（如有），因为此时蒸发程度会更大。

• 确保设备已针对温度进行了校准。在某些情况下，来自培养箱和轨道摇床的总热量可能导

致细胞培养基中的实际温度超过建议范围，并导致细胞生长减缓、结团或死亡。在这种情

况下，请降低培养箱的温度设置，以抵消轨道摇床产生的热量。

• 确保设备已针对 CO2 进行了校准。CO2含量不得超过 8％。

 

Additional guidelines

Guidelines to optimize protein expression

• Expression levels will vary depending on the specific recombinant protein
expressed and the vector used; however, the Expi293™ Expression System will
exhibit consistent expression level for any particular protein from one
transfection to the next.

• When expressing a protein for the first time, you may want to perform a time
course (e.g., harvest cells or media at several time points posttransfection) to
optimize the length of the expression run.

• When expressing antibody molecules with the heavy and light chains encoded on
two separate plasmids, we also recommend optimizing the ratio of heavy chain to
light chain for each individual antibody. We recommend initial testing of heavy
chain:light chain ratio at 1:2.

Equipment

• For optimal performance, it is critical that the shaking diameter, shaking speed,
flask size/type, and volume of culture to be transfected match the
recommendations in this protocol for both routine subculture and protein
expression runs.

• Humidified incubators (≥80% relative humidity) are recommended to reduce
evaporation during expression runs. When using multi-well plates, high-
humidity settings should be used if available, as evaporation will be greater.

• Ensure equipment is calibrated for temperature. In some instances, the total heat
from the incubator and the shaker can cause cell culture temperatures to exceed
the recommended ranges and lead to decreased cell growth, clumping or cell
death. In such instances, reduce the temperature setting of the incubator to
compensate for heat generated by the shaker.

• Ensure that equipment is calibrated for CO2. Levels of CO2 should not exceed 8%.

A
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细胞

• 在常规细胞培养过程中，细胞应表现出方案指南中的生长特性（请参阅第 10 页“Ex-

pi293F™ 细胞”）。

注意：复苏后 24 小时，细胞活率可能降至 80％，但不应低于 70％。解冻后细胞最多可能

需要 7 天才能复苏并达到 ≥90％ 活率。

• Expi293F™ 细胞是高密度细胞，当密度达到对数生长期、3–5×106活细胞/mL 浓度时，进

行细胞传代。细胞达到对数生长期之前传代，会对细胞性能产生负面影响。

• 在所有细胞操作过程中，轻晃混匀细胞；避免剧烈混合/吹打——尤其是在转染前。转染

前的细胞健康状况对于确保最佳性能至关重要。

• 始终保持专用的培养物用于细胞维持：请勿将转染过程中剩余的高密度细胞重新用于常规

传代培养。

制备质粒 DNA 复合物

• 质粒 DNA 在 Opti-Plex™ 复合缓冲液（或 Opti-MEM™I 培养基）中高度稳定。用 Op-

ti-Plex™ 或 Opti-MEM™ I 培养基稀释 ExpiFectamine™293 试剂后，通过轻晃试管和/或

倒置，或者轻轻吹打 2-3 次进行混匀。请勿涡旋。

• 为实现最佳性能，将稀释的 ExpiFectamine™293 试剂加入稀释的质粒 DNA 中后，轻晃试

管和/或倒置，或者轻轻吹打 2-3 次即可混匀；请勿涡旋。混合后孵育 10–20 分钟，然后

将其逐滴加入培养瓶中并轻晃。

• 使用 Expi293F™ 可诱导细胞或 Expi293F™ 可诱导 GnTI- 细胞时，必须使用可诱导载体（

如 pcDNA™5/TO 哺乳动物表达载体），加入四环素处理后能够诱导表达目的蛋白。

收获

转染后，应在细胞活率约 60％ 或更高时收集蛋白。收获蛋白的最佳时间取决于所表达蛋白

的特性。对于许多分泌的蛋白，通常在转染后 5-7 天达到最大滴度。对于膜蛋白和胞内蛋

白，通常3-4 天为收获时机。

细胞培养上清液澄清处理

• 收获后，将上清液3000–5000 x g 冷冻离心 20–30 分钟。

• 通过 0.22 µm 过滤器过滤上清液。

附录 A 补充指南
细胞

Additional guidelines

Guidelines to optimize protein expression

• Expression levels will vary depending on the specific recombinant protein
expressed and the vector used; however, the Expi293™ Expression System will
exhibit consistent expression level for any particular protein from one
transfection to the next.

• When expressing a protein for the first time, you may want to perform a time
course (e.g., harvest cells or media at several time points posttransfection) to
optimize the length of the expression run.

• When expressing antibody molecules with the heavy and light chains encoded on
two separate plasmids, we also recommend optimizing the ratio of heavy chain to
light chain for each individual antibody. We recommend initial testing of heavy
chain:light chain ratio at 1:2.

Equipment

• For optimal performance, it is critical that the shaking diameter, shaking speed,
flask size/type, and volume of culture to be transfected match the
recommendations in this protocol for both routine subculture and protein
expression runs.

• Humidified incubators (≥80% relative humidity) are recommended to reduce
evaporation during expression runs. When using multi-well plates, high-
humidity settings should be used if available, as evaporation will be greater.

• Ensure equipment is calibrated for temperature. In some instances, the total heat
from the incubator and the shaker can cause cell culture temperatures to exceed
the recommended ranges and lead to decreased cell growth, clumping or cell
death. In such instances, reduce the temperature setting of the incubator to
compensate for heat generated by the shaker.

• Ensure that equipment is calibrated for CO2. Levels of CO2 should not exceed 8%.

A
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转染和表达阳性对照

目前有两种表达抗体的阳性对照载体（有/无 GFP），可供评估 Expi293™ 表达系统中的表

达条件。

pRABBIT IgG IRES-EmGFP 阳性对照载体

pRABBIT IgG IRES-EmGFP 阳性对照载体在多种试剂盒中均有提供，可作为Expi293F™ 细

胞转染和表达的阳性对照。该对照载体是表达兔 IgG 的重链、轻链以及EmGFP的 pcDNA™ 

3.4质粒的混合物 。该对照是即用型转染级质粒混合物，浓度为 1 mg/mL，重链与轻链 IgG 

比率为 1:2，足够转染最多 150 mL Expi293F™ 细胞。

表达抗体的阳性对照载体

表达抗体的阳性对照载体是在 Expi293™ 细胞中转染和表达的另一种阳性对照载体，包含表

达兔 IgG 重链和轻链的 pcDNA™ 3.4 质粒混合物。该对照是即用型转染级质粒混合物，浓

度为 1 mg/mL，重链与轻链 IgG 比率为 1:2，足够转染最多 150 mL Expi293™ 细胞。有关

更多信息和订购途径，请访问 thermofisher.com。

转染和表达

注意：无论使用哪种阳性对照载体，以下转染条件均相同。

遵循第 17 页“使用ExpiFectamine™ 293 转染试剂盒转染Expi293F™ 细胞”中提供的

方案，使用 25 µL 任一种阳性对照载体转染 25 mL 悬浮 Expi293™细胞（即，每1 mL 

Expi293™ 培养物使用 1 µg 阳性对照）。

使用任一对照载体转染后，Expi293™ 细胞中产生的兔 IgG 都会分泌到培养基中，在转染后 

5-7 天达到最佳产量（通常产量范围：450–500 mg/L）。

使用pRABBIT IgG IRES-EmGFP 阳性对照载体时，EmGFP 在转染后 24–96 小时在细胞内累

积。可通过荧光显微镜、荧光酶标仪或流式细胞仪（使用 488 nm 激发光和 510 nm 发射光

的标准 GFP 设置）检测GFP 荧光，定性评估细胞转染情况。

 

Positive control for transfection and
expression

Two different antibody expressing positive control vectors (with or without GFP) are
available for assessing expression conditions in the Expi293™ Expression System.

pRABBIT IgG IRES-EmGFP Positive Control Vector

pRABBIT IgG IRES-EmGFP Positive Control Vector is provided with the various
System Kits as a positive control for transfection and expression in Expi293F™ cell
lines. This control vector contains a mixture of pcDNA™3.4 plasmid clones expressing
the heavy and light chains of a rabbit IgG as well as Emerald Green Fluorescent
Protein (EmGFP). The control is provided as a ready-to-use transfection-grade
plasmid mix at a concentration of 1 mg/mL with a 1:2 heavy chain:light chain IgG
ratio and is sufficient to transfect up to 150 mL of Expi293F™ cells.

Antibody-Expressing Positive Control Vector

Antibody-Expressing Positive Control Vector is an alternative positive control vector
for transfection and expression in Expi293™ cells. This control contains a mixture of
pcDNA™3.4 plasmid clones expressing the heavy and light chains of a rabbit IgG. The
control is provided as a ready-to-use transfection-grade plasmid mix at a
concentration of 1 mg/mL with a 1:2 heavy chain:light chain IgG ratio and is sufficient
to transfect up to 150 mL of Expi293™ cells. For more information and ordering, visit 
thermofisher.com.

Transfection and expression

Note: The transfection conditions below are identical regardless of which Positive
Control Vector is to be used.

Transfect 25 mL of suspension Expi293™ cells using 25 µL of either of the positive
control vectors (i.e., 1 µg of positive control per 1 mL of Expi293™ culture) following
the protocol provided in “Transfect Expi293F™ cell lines using ExpiFectamine™ 293
Transfection Kit“ on page 17.

The rabbit IgG that is produced in Expi293™ cells after transfection with either control
vector is secreted into the culture medium, with optimal yields obtained between 5–7
days (typical yield range: 450–500 mg/L).

When using pRABBIT IgG IRES-EmGFP Positive Control Vector, EmGFP accumulates
within the cells 24–96 hours post-transfection. GFP fluorescence can be used to
qualitatively assess cellular transfection by fluorescence microscopy, fluorescent plate

B
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附录 B

转染和表达阳性对照
Additional guidelines

Guidelines to optimize protein expression

• Expression levels will vary depending on the specific recombinant protein
expressed and the vector used; however, the Expi293™ Expression System will
exhibit consistent expression level for any particular protein from one
transfection to the next.

• When expressing a protein for the first time, you may want to perform a time
course (e.g., harvest cells or media at several time points posttransfection) to
optimize the length of the expression run.

• When expressing antibody molecules with the heavy and light chains encoded on
two separate plasmids, we also recommend optimizing the ratio of heavy chain to
light chain for each individual antibody. We recommend initial testing of heavy
chain:light chain ratio at 1:2.

Equipment

• For optimal performance, it is critical that the shaking diameter, shaking speed,
flask size/type, and volume of culture to be transfected match the
recommendations in this protocol for both routine subculture and protein
expression runs.

• Humidified incubators (≥80% relative humidity) are recommended to reduce
evaporation during expression runs. When using multi-well plates, high-
humidity settings should be used if available, as evaporation will be greater.

• Ensure equipment is calibrated for temperature. In some instances, the total heat
from the incubator and the shaker can cause cell culture temperatures to exceed
the recommended ranges and lead to decreased cell growth, clumping or cell
death. In such instances, reduce the temperature setting of the incubator to
compensate for heat generated by the shaker.

• Ensure that equipment is calibrated for CO2. Levels of CO2 should not exceed 8%.

A
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扩大转染规模

扩大转染规模

您可以在转瓶或生物反应器中扩大 Expi293F™ 细胞的培养规模，确定培养系统的最佳旋转

速度和接种密度。我们建议按 0.3×106到 0.5×106活细胞/mL 密度接种。最佳转瓶速度约为 

100–130 rpm，而 Celligen™ 搅拌罐式生物反应器中的最佳旋转速度为 70–100 rpm。如果

新鲜培养基的细胞接种比例小于 1:2，请在接种培养之前离心细胞悬液，然后使用新鲜培养

基重悬细胞。

使用以下条件扩大转染规模：

表 10 各种规模的推荐转染体积

容器类型 96 孔深孔板 24 孔深

孔板

微型生物

反应器

125 mL 

培养瓶

250 mL 

培养瓶

1 L 培养

瓶

2 L 培养

瓶

3 L 培养瓶

所需的细胞数 2.0 × 106 7.5 × 106 45 × 106 75 × 106 150 × 106 600 × 106 1.2 × 109 2.25 × 109

转染体积 800 µL 2.5 mL 15 mL 25 mL 50 mL 200 mL 400 mL 800 mL

转速 [1] (rpm) 900 ± 50 

（3 mm 轨

道直径）

225 ± 5

250 ± 5

235 ± 5

240 ± 5

250 ± 5

245 ± 5

125 ± 5 （19 mm 轨道直径）

120 ± 5 （25 mm 轨道直径）

95 ± 5 （50 mm 轨道直径）

90 ± 5

90 ± 5

55 ± 5

质粒 DNA 用量 [2] 1.0 µg 总质粒 DNA/ mL （待转染培养基体积）

质粒 DNA 体积 0.8 µL 2.5 µL 15 µL 25 µL 50 µL 200 µL 400 µL 800 µL

Opti-Plex™ 复合

缓冲液或Op-

ti-MEM™ I 培养

基[3]

50 µL 150 µL 900 µL 1.5 mL 3 mL 12 mL 24 mL 48 mL

ExpiFectamine™ 

293 试剂

2.5 µL 8 µL 50 µL 80 µL 160 µL 640 µL 1.3 mL 2.6 mL

Opti-Plex™ 复合

缓冲液或Op-

ti-MEM™ I 培养

基[4]

1.4 mL 140 µL 850 µL 1.4 mL 2.8 mL 11.2 mL 22.5 mL 45 mL

Scaling up transfections

Scale up transfections

You can scale up the Expi293F™ cell cultures in spinner flasks or bioreactors.
Determine the optimal spinner or impeller speed and seeding density for your culture
system. We recommend that the cells be seeded at 0.3 × 106 to 0.5 × 106 viable cells/mL.
Optimum spinner speed is approximately 100–130 rpm, and optimum impeller speed
in Celligen™ stirred tank bioreactors is 70–100 rpm. If the split ratio of cells to fresh
media is less than 1:2, centrifuge the cell suspension and re-suspend the cell pellet in
fresh medium before inoculating the culture.

Use the following conditions to scale up transfections:

Table 10   Recommended volumes for transfection at various scales

Vessel type
96 deep

well
plate

24 deep
well
plate

Mini
Bioreactor

tube

125 mL
flask

250 mL
flask 1 L flask 2 L flask 3 L flask

Number of cells
required 2.0 × 106 7.5 × 106 45 × 106 75 × 106 150 × 106 600 × 106 1.2 × 109 2.25 × 109

Culture volume to
transfect 800 µL 2.5 mL 15 mL 25 mL 50 mL 200 mL 400 mL 800 mL

Shake speed[1] (rpm)

900 ± 50
(3 mm
orbital

shaking
diameter)

225 ± 5
250 ± 5
235 ± 5

240 ± 5
250 ± 5
245 ± 5

125 ± 5 (19 mm orbital shaking diameter)
120 ± 5 (25 mm orbital shaking diameter)
95 ± 5 (50 mm orbital shaking diameter)

90 ± 5
90 ± 5
55 ± 5

Amount of plasmid
DNA[2] 1.0 µg total plasmid DNA per mL of culture volume to transfect

Volume of plasmid
DNA 0.8 µL 2.5 µL 15 µL 25 µL 50 µL 200 µL 400 µL 800 µL

Opti-Plex™

Complexation Buffer
or Opti-MEM™ I
Medium[3]

50 µL 150 µL 900 µL 1.5 mL 3 mL 12 mL 24 mL 48 mL

ExpiFectamine™ 293
Reagent 2.5 µL 8 µL 50 µL 80 µL 160 µL 640 µL 1.3 mL 2.6 mL

Opti-Plex™

Complexation Buffer
or Opti-MEM™ I
Medium[4]

1.4 mL 140 µL 850 µL 1.4 mL 2.8 mL 11.2 mL 22.5 mL 45 mL
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容器类型 96 孔深孔板 24 孔深孔板 微型生物反
应器

培养瓶125 mL 培养瓶250 mL 1 L 培养瓶 2 L 培养瓶 3 L 培养瓶

ExpiFectamine™ 

293 转染增强剂 1

5 µL 15 µL 90 µL 150 µL 300 µL 1.2 mL 2.4 mL 4.8 mL

ExpiFectamine™ 

293 转染增强剂 2

50 µL 150 µL 900 µL 1.5 mL 3 mL 12 mL 24 mL 48 mL

最终培养体积 ~1 mL ~3 mL ~20 mL ~30 mL ~60 mL ~240 mL ~480 mL ~960 mL

[1] 建议的转速范围；最佳转速应根据所用的特定实验室设备确定。

[2] 假设质粒 DNA 储备液浓度 1mg/mL，终浓度为 1.0μg/mL。

[3] 用于稀释质粒 DNA 的 Opti-MEM™ I 培养基或 Opti-Plex™ 复合缓冲液体积。

[4] 用于稀释 ExpiFectamine™ 293 试剂的 Opti-MEM™ I 培养基或 Opti-Plex™ 复合缓冲液体积。

附录 C 扩大转染规模
扩大转染规模

Scaling up transfections

Scale up transfections

You can scale up the Expi293F™ cell cultures in spinner flasks or bioreactors.
Determine the optimal spinner or impeller speed and seeding density for your culture
system. We recommend that the cells be seeded at 0.3 × 106 to 0.5 × 106 viable cells/mL.
Optimum spinner speed is approximately 100–130 rpm, and optimum impeller speed
in Celligen™ stirred tank bioreactors is 70–100 rpm. If the split ratio of cells to fresh
media is less than 1:2, centrifuge the cell suspension and re-suspend the cell pellet in
fresh medium before inoculating the culture.

Use the following conditions to scale up transfections:

Table 10   Recommended volumes for transfection at various scales

Vessel type
96 deep

well
plate

24 deep
well
plate

Mini
Bioreactor

tube

125 mL
flask

250 mL
flask 1 L flask 2 L flask 3 L flask

Number of cells
required 2.0 × 106 7.5 × 106 45 × 106 75 × 106 150 × 106 600 × 106 1.2 × 109 2.25 × 109

Culture volume to
transfect 800 µL 2.5 mL 15 mL 25 mL 50 mL 200 mL 400 mL 800 mL

Shake speed[1] (rpm)

900 ± 50
(3 mm
orbital

shaking
diameter)

225 ± 5
250 ± 5
235 ± 5

240 ± 5
250 ± 5
245 ± 5

125 ± 5 (19 mm orbital shaking diameter)
120 ± 5 (25 mm orbital shaking diameter)
95 ± 5 (50 mm orbital shaking diameter)

90 ± 5
90 ± 5
55 ± 5

Amount of plasmid
DNA[2] 1.0 µg total plasmid DNA per mL of culture volume to transfect

Volume of plasmid
DNA 0.8 µL 2.5 µL 15 µL 25 µL 50 µL 200 µL 400 µL 800 µL

Opti-Plex™

Complexation Buffer
or Opti-MEM™ I
Medium[3]

50 µL 150 µL 900 µL 1.5 mL 3 mL 12 mL 24 mL 48 mL

ExpiFectamine™ 293
Reagent 2.5 µL 8 µL 50 µL 80 µL 160 µL 640 µL 1.3 mL 2.6 mL

Opti-Plex™

Complexation Buffer
or Opti-MEM™ I
Medium[4]

1.4 mL 140 µL 850 µL 1.4 mL 2.8 mL 11.2 mL 22.5 mL 45 mL
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订购信息

除非另有说明，否则所有材料均可通过 thermofisher.com 获得。

其他产品

产品 规格 货号

Expi293F™ 细胞 1 mL A14527

6 × 1 mL A14528

Expi293F™ 细胞（cGMP 建档） 1 瓶 100044202

Expi293F™ GnTI- 细胞 1 mL A39240

Expi293F™ 可诱导细胞 1 mL A39241

Expi293F™ 可诱导 GnTI- 细胞 1 mL A39242

Expi293™ Met (-) 蛋白标记试剂盒 1个试剂盒 A41249

ExpiFectamine™ 293 转染试剂盒 适用于 1 L 培养物 A14524

ExpiFectamine™ 293 Met (-) 转染试

剂盒

适用于 1 L 培养物 A39249

Expi293™ 表达培养基 1 L A1435101

Expi293™ Met (-) 表达培养基 1 L A4096701

Opti-Plex™ 复合缓冲液 100 mL A4096801

pRABBIT IgG IRES-EmGFP 阳性对照

载体

1个试剂盒 A39243

表达抗体的阳性对照载体 1 瓶 A14662

PNGase F 聚糖切割试剂盒 1 个试剂盒（500,000 单位） A39245

pcDNA™5/TO 哺乳动物表达载体 1个试剂盒 V103320

pcDNA™ 3.4-TOPO™ TA 克隆试剂盒 1个试剂盒 A14697

L-蛋氨酸 (Methyl-13C) 225 mg A39248

L-硒代蛋氨酸 250 mg A39247

 

Ordering information

Unless otherwise indicated, all materials are available through thermofisher.com.

Additional products

Item Amount Source

Expi293F™ cells
1 mL A14527

6 × 1 mL A14528

Expi293F™ Cells (cGMP banked) 1 vial 100044202

Expi293F™ GnTI- Cells 1 mL A39240

Expi293F™ Inducible Cells 1 mL A39241

Expi293F™ Inducible GnTI- Cells 1 mL A39242

Expi293™ Met (-) Protein Labeling Kit 1 kit A41249

ExpiFectamine™ 293 Transfection Kit 1 kit for 1 L of
culture A14524

ExpiFectamine™ 293 Met (-) Transfection Kit 1 kit for 1 L of
culture A39249

Expi293™ Expression Medium 1 L A1435101

Expi293™ Met (-) Expression Medium 1 L A4096701

Opti-Plex™ Complexation Buffer 100 mL A4096801

pRABBIT IgG IRES-EmGFP Positive Control
Vector 1 kit A39243

Antibody-Expressing Positive Control Vector 1 vial A14662

PNGase F Glycan Cleavage Kit 1 kit (500,000 units) A39245

pcDNA™5/TO Mammalian Expression Vector 1 kit V103320

pcDNA™ 3.4-TOPO™ TA Cloning Kit 1 kit A14697

L-Methionine (Methyl-13C) 225 mg A39248

L-Selenomethionine 250 mg A39247

D
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产品 规格 货号

盐酸四环素 500 mg A39246

台盼蓝染色液 100 mL 15250-061

悬浮培养摇瓶

项目 容量 货号

Nalgene™ PETG Erlenmeyer

一次性平底无菌锥形瓶

125 mL 4115-0125
250 mL 4115-0250
500 mL 4115-0500
1,000 mL 4115-1000
2,000 mL 4115-2000
2,800 mL 4115-2800

质粒纯化产品

项目 规格 货号

PureLink™ HiPure 质粒中提试剂盒 25次制备 K210004

PureLink™ HiPure 质粒过滤中提试剂盒 25次制备 K2100-14

PureLink™ HiPure 质粒大提试剂盒 10次制备 K210006

PureLink™ HiPure 质粒过滤大提试剂盒 10次制备 K2100-16

PureLink™ HiPure Expi 质粒超大量试剂盒 4次制备 K210008XP

 

附录 D 订购信息 
悬浮培养摇瓶

Ordering information

Unless otherwise indicated, all materials are available through thermofisher.com.

Additional products

Item Amount Source

Expi293F™ cells
1 mL A14527

6 × 1 mL A14528

Expi293F™ Cells (cGMP banked) 1 vial 100044202

Expi293F™ GnTI- Cells 1 mL A39240

Expi293F™ Inducible Cells 1 mL A39241

Expi293F™ Inducible GnTI- Cells 1 mL A39242

Expi293™ Met (-) Protein Labeling Kit 1 kit A41249

ExpiFectamine™ 293 Transfection Kit 1 kit for 1 L of
culture A14524

ExpiFectamine™ 293 Met (-) Transfection Kit 1 kit for 1 L of
culture A39249

Expi293™ Expression Medium 1 L A1435101

Expi293™ Met (-) Expression Medium 1 L A4096701

Opti-Plex™ Complexation Buffer 100 mL A4096801

pRABBIT IgG IRES-EmGFP Positive Control
Vector 1 kit A39243

Antibody-Expressing Positive Control Vector 1 vial A14662

PNGase F Glycan Cleavage Kit 1 kit (500,000 units) A39245

pcDNA™5/TO Mammalian Expression Vector 1 kit V103320

pcDNA™ 3.4-TOPO™ TA Cloning Kit 1 kit A14697

L-Methionine (Methyl-13C) 225 mg A39248

L-Selenomethionine 250 mg A39247
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安全性

警告! 一般安全性。未按用户文档中的说明使用本品，可能导致人身伤害或使仪器或设备受

损。请确保任何使用本产品的个人均接受了实验室常规安全措施培训，并已了解本文档中提

供的安全信息。

• 在使用仪器或设备之前，请阅读和理解该仪器或设备生产商所提供的用户文档中的安全信

息内容。

• 在操作化学品之前，请阅读和理解所有相关的安全技术说明书（SDS），并确保使用适当

的个人的防护设备（手套、实验服、护目镜等）。请参见本文档中的“文档和支持”部

分，以获得相关的SDS信息。

 

Safety

WARNING! GENERAL SAFETY. Using this product in a manner not specified
in the user documentation may result in personal injury or damage to the
instrument or device. Ensure that anyone using this product has received
instructions in general safety practices for laboratories and the safety
information provided in this document.

· Before using an instrument or device, read and understand the safety
information provided in the user documentation provided by the
manufacturer of the instrument or device.

· Before handling chemicals, read and understand all applicable Safety Data
Sheets (SDSs) and use appropriate personal protective equipment (gloves,
gowns, eye protection, and so on). To obtain SDSs, see the “Documentation
and Support” section in this document.

E
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化学品安全性

警告! 一般化学品安全性。为最大限度规避危险，请确保实验室人员阅读下述有关化学品使

用、存储和废弃物处理的一般安全指南，并就此接受过实训。请参阅相应 SDS 了解具体注

意事项和说明：

• 在储存、操作处置或使用任何化学品或有害物质之前，请阅读并理解化学品生产商所提供

的安全技术说明书（SDS）。请参见本文档中的“文档和支持”部分，以获得相关的SDS

信息。

• 尽可能避免接触化学品。操作处置化学品时，请穿戴适当的个人防护装备（例如防护眼

镜、手套或防护服）。

• 尽可能避免吸入化学品。请勿任由化学品容器敞开。仅可在充分通风条件下使用（例如，

在通风柜中）。

• 定期检查，避免化学品泄漏或溢出。如发生泄漏或溢出，请遵照 SDS 文档建议的制造商

清理操作步骤。

• 请在通风柜中操作处置化学废弃物。

• 提供存放废物的主容器和辅助容器。（主容器保存直接产生的废弃物。辅助容器负责盛放

主容器溢出或泄漏的废物。这两个容器必须与废物材料的化学特性相容，并符合本国、本

省/州和当地有关废物存放的法规要求）。

• 清空废物容器之后，请使用随附的盖子将容器密封好。

• 根据您的实验室所开展的应用及所用的试剂和物质，对产生的废弃物进行分类（必要情况

下进行分析）。

• 确保遵守所有当地、本州/省和/或本国的有关法规储存、传输、运送和处置废弃物。 

• 切记！放射性或生物危害性材料可能需要采取特殊操作方法，并可能要遵循废弃规定。

警告! 存在危险废弃物（来自仪器）。仪器产生的废弃物具有潜在危害性。请遵循前述“一

般化学品操作处置”警告中记载的指南。

警告! 4L 试剂和废液瓶安全性。4L 试剂瓶和废液瓶可能会破裂和泄漏。每个 4L 瓶应固定在

低密度聚乙烯安全容器中，盖紧盖子并将手柄锁定在直立位置。

 

附录 E 安全性
化学品安全性 Safety

WARNING! GENERAL SAFETY. Using this product in a manner not specified
in the user documentation may result in personal injury or damage to the
instrument or device. Ensure that anyone using this product has received
instructions in general safety practices for laboratories and the safety
information provided in this document.

· Before using an instrument or device, read and understand the safety
information provided in the user documentation provided by the
manufacturer of the instrument or device.

· Before handling chemicals, read and understand all applicable Safety Data
Sheets (SDSs) and use appropriate personal protective equipment (gloves,
gowns, eye protection, and so on). To obtain SDSs, see the “Documentation
and Support” section in this document.
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生物危害安全性

警告! 潜在危害。根据仪器上使用的样品，表面可能会被视为具有生物危害性。处理生物危

害时，请使用适当的净化方法。

警告! 生物危害。生物样本，如组织、体液、传染源及人和动物血液等生物样本具有传染疾

病的潜在风险。所有的相关工作都应在装备有适当安全装备（例如物理屏障设备）的设施内

进行。安全设备也包括个人防护物品，例如手套、外套、实验服、鞋套、实验靴、防毒面

罩、防护面罩、防护眼镜或风镜。任何个人在操作潜在生物危害性材料之前，应按照现行法

规和公司/机构的要求进行培训。请遵循所有适用的本地、本州/省和/或本国法规。以下参考

文献为实验室环境下操作生物样本提供了通用指南。

• 美国健康和人类服务部指南，见Biosafety in Microbiological and Biomedical Laboratories 

(BMBL) （微生物与生物医学实验室生物安全），第5版，HHS 发行编号. (CDC) 21-1112, 

2009年12月修订; 文件位置:https://www.cdc.gov/labs/pdf/

• 世界卫生组织，实验室生物安全手册，第3版，WHO/CDS/CSR/LYO/2004.11；文件位

置：www.who.int/csr/resources/publications/biosafety/Biosafety7.pdf

 

附录 E 安全性
化学品安全性 Safety

WARNING! GENERAL SAFETY. Using this product in a manner not specified
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Biological hazard safety

WARNING! Potential Biohazard. Depending on the samples used on this
instrument, the surface may be considered a biohazard. Use appropriate
decontamination methods when working with biohazards.

WARNING! BIOHAZARD. Biological samples such as tissues, body fluids,
infectious agents, and blood of humans and other animals have the potential to
transmit infectious diseases. Conduct all work in properly equipped facilities
with the appropriate safety equipment (for example, physical containment
devices). Safety equipment can also include items for personal protection, such
as gloves, coats, gowns, shoe covers, boots, respirators, face shields, safety
glasses, or goggles. Individuals should be trained according to applicable
regulatory and company/ institution requirements before working with
potentially biohazardous materials. Follow all applicable local, state/provincial,
and/or national regulations. The following references provide general
guidelines when handling biological samples in laboratory environment.

· U.S. Department of Health and Human Services, Biosafety in Microbiological
and Biomedical Laboratories (BMBL), 5th Edition, HHS Publication No. (CDC)
21-1112, Revised December 2009; found at:
https://www.cdc.gov/labs/pdf/
CDC-BiosafetymicrobiologicalBiomedicalLaboratories-2009-P.pdf

· World Health Organization, Laboratory Biosafety Manual, 3rd Edition,
WHO/CDS/CSR/LYO/2004.11; found at:
www.who.int/csr/resources/publications/biosafety/Biosafety7.pdf

Appendix E Safety
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文档和支持

客户和技术支持

请访问 thermofisher.com/support 获取最新服务和支持信息，包括：

• 全球联系号码

• 产品支持信息，包括：

– 产品常见问题解答(FAQ)

– 软件、补丁和更新

– 针对诸多应用和仪器的培训

• 订购和网页支持

• 产品文档，包括

– 用户指南、手册和实验方案

– 分析证书

– 安全技术说明书(SDS/MSDS)

注意：其他厂商的试剂和化学品的安全技术说明书，请联系对应制造商。

有限产品质保

Life Technologies公司和/或其附属公司按照Life Technologies一般销售条款及条件 (www.

thermofisher.com/us/en/home/global/terms-and-conditions.html) 职中的规定为其产品担

保。如果您有任何疑问，请通过 www.thermofisher.com/support 联系Life Technologies。

 

Documentation and support

Customer and technical support

Visit thermofisher.com/support for the latest service and support information.
• Worldwide contact telephone numbers
• Product support information

– Product FAQs
– Software, patches, and updates
– Training for many applications and instruments

• Order and web support
• Product documentation

– User guides, manuals, and protocols
– Certificates of Analysis
– Safety Data Sheets (SDSs; also known as MSDSs)

Note: For SDSs for reagents and chemicals from other manufacturers,
contact the manufacturer.

Limited product warranty

Life Technologies Corporation and/or its affiliate(s) warrant their products as set forth
in the Life Technologies' General Terms and Conditions of Sale at 
www.thermofisher.com/us/en/home/global/terms-and-conditions.html. If you have
any questions, please contact Life Technologies at www.thermofisher.com/support.
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