
Optimizing iPSC Therapy Process Development 

Figure 1: Analyze Surface Marker Expression Changes During Differentiation of iPSCs to Mature Cells

Figure 2: Fully Characterize iPSC and Differentiated Populations Utilizing Phenotypic Extracellular Markers and iQue® 
Platform Intracellular Staining Protocols 

Note. Stem cell pluripotency can be analyzed using the intracellular staining protocol outlined online in combination with surface marker characterization 
in the same well. SSEA-1 was used as a marker of normal, non-pluripotent cells, while SSEA-4, TRA-1-60, Sox 2, and Oct 3/4 were all used to characterize 
pluripotent cells.  Full published protocol found in Technical Note “Intracellular Staining Assay for iQue® Platform”.
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Note. iPSCs were differentiated to mature hepatocytes over 25 days using an internally developed protocol with Sartorius RUO Growth Factors and 
Cytokines. Surface marker expression was characterized using the iQue® HTS Cytometer. Pluripotency was monitored over time by measuring SSEA-1 
expression (Non-pluripotent) and SSEA-1-, SSEA-4+, TRA-1-60+ populations (Pluripotent). Hepatocyte differentiation was characterized by monitoring 
expression of CD184 and CD99 over the time course. Full data sets can be found in Application Note “Characterization and Optimization of Induced 
Pluripotent Stem Cell Culture Using Cytometry and Live-Cell Analysis”.
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Analysis

1.  Once your plate has run, you can select different methods for displaying your data, and manipulate gates and create 
new plots and histograms.

2. Heatmaps are also an option for a visually clear method of displaying data.

Figure 4. Surface and intracellular marker staining provides solutions for high throughput cellular characterization. Stem cell pluripotency can be  
analyzed using the intracellular staining protocol outlined here in combination with surface marker characterization in the same well. SSEA-1 was used 
as a marker of normal, non-pluripotent cells, while SSEA-4, TRA-1-60, Sox 2, and Oct 3/4 were all used to characterize pluripotent cells. Histograms 
and dot plots created in the Forecyt software system for iQue, showing the expression of various surface and intracellular markers in iPSC and control 
cells (A). Heatmap from iQue Forecyt® illustrating the expression of the same markers, representing the plate map and expression profile per well (B). 
Bar graph expressing marker data in 3rd party software (C).
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Optimizing iPSC Therapy Process Development 

Figure 1: Analyze Surface Marker Expression Changes During Differentiation of iPSCs to Mature Cells

Figure 2: Fully Characterize iPSC and Differentiated Populations Utilizing Phenotypic Extracellular Markers and iQue® 
Platform Intracellular Staining Protocols 

Note. Stem cell pluripotency can be analyzed using the intracellular staining protocol outlined online in combination with surface marker characterization 
in the same well. SSEA-1 was used as a marker of normal, non-pluripotent cells, while SSEA-4, TRA-1-60, Sox 2, and Oct 3/4 were all used to characterize 
pluripotent cells.  Full published protocol found in Technical Note “Intracellular Staining Assay for iQue® Platform”.
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Note. iPSCs were differentiated to mature hepatocytes over 25 days using an internally developed protocol with Sartorius RUO Growth Factors and 
Cytokines. Surface marker expression was characterized using the iQue® HTS Cytometer. Pluripotency was monitored over time by measuring SSEA-1 
expression (Non-pluripotent) and SSEA-1-, SSEA-4+, TRA-1-60+ populations (Pluripotent). Hepatocyte differentiation was characterized by monitoring 
expression of CD184 and CD99 over the time course. Full data sets can be found in Application Note “Characterization and Optimization of Induced 
Pluripotent Stem Cell Culture Using Cytometry and Live-Cell Analysis”.
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as a marker of normal, non-pluripotent cells, while SSEA-4, TRA-1-60, Sox 2, and Oct 3/4 were all used to characterize pluripotent cells. Histograms 
and dot plots created in the Forecyt software system for iQue, showing the expression of various surface and intracellular markers in iPSC and control 
cells (A). Heatmap from iQue Forecyt® illustrating the expression of the same markers, representing the plate map and expression profile per well (B). 
Bar graph expressing marker data in 3rd party software (C).
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Simplifying Progress

注：干细胞多能性可以通过在线概述的细胞内染色方案与同一孔中的表面标志物表征相结合进行分析。SSEA-1用作正常、非多能细胞的标志物，而 SSEA-
4、TRA-1-60、Sox 2和 Oct 3/4均用于表征多能细胞。完整的已发布方案可在技术说明“iQue®高通量流式细胞仪细胞内染色分析方案”中找到。

注： iPSCs在 25天内通过内部开发的试验方案与赛多利斯 RUO生长因子和细胞因子分化为成熟肝细胞。使用 iQue® 对表面标志物表达进行表征。通过测
量 SSEA-1表达（非多能性）和 SSEA-1-、SSEA-4+、TRA-1-60+群体（多能性）来监测多能性。通过监测 CD184和 CD99的表达来表征肝细胞分化。完整
数据集可在应用说明“利用流式细胞术和活细胞分析对诱导多能干细胞培养进行表征和优化”中找到。

优化诱导多能干细胞（iPSC）治疗工艺开发

优化的方案
经过验证的专用方案
和即用型检测模板

领先的速度
iQue®具备领先于市场水平
的快速采样和检测性能，优
化的试剂简化分析操作

可靠的结果
可信赖的表型、细胞因子和

转录因子表征

专业的技术支持
突破阻碍，让实验室

高效运转

图 1：分析 iPSCs分化为成熟细胞过程中表面标志物表达的变化过程

图 2：利用表型细胞外标志物和 iQue® 平台的细胞内染色方案全面表征诱导多能干细胞（iPSC）及其分化细胞群
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https://www.sartorius.com/download/1281420/intercellular-staining-assay-ique-platform-technical-note-en-1--data.pdf
https://www.sartorius.com/en/products/high-throughput-cytometry/high-throughput-cytometry-resources/characterization-and-optimization-of-induced-pluripotent-stem-cell-culture


iQue® HTS, Uniquely Suited to Optimize iPSC Workflows  

Improve Throughput and Yields Find Additional Resources 

Speed: Fastest cytometry platform on the Market — Screen a 96-well Plate in 5 min. - Patented sampling method for fast collection - Use 96- or 384- well plates  - iQue® tested reagent kits with less validation time 

Simplicity: Enabled for Any Level of Cytometry Expertise.  - Patented sampling method for fast collection - Use 96- or 384- well plates  - iQue® tested reagent kits with less validation time

Scalability: Additional Throughput? Easy to Add-On. - Patented sampling method for fast collection - Use 96- or 384- well plates  - iQue® tested reagent kits with less validation time

Note. iPSCs were cultured in NutriStem® hPSC XF GF-free (NutriStem®-
GF) supplemented with concentration ranges of Sartorius RUO FGF-2 
and TGF-β1 PLUS. Cells were harvested after 3 and 6 days and analyzed. 
The data shown here and in the Application Note “Optimization of iPSC 
Culture Protocol,” demonstrates Sartorius RUO Growth Factors and 
Cytokines as supplements in iPSC media formulations: - Preserve pluripotency - Support growth - Save time by increasing the interval between feeding 
*Try our thermostable FGF-2-G3 to skip weekend intervention
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Characterization 

Expansion &  
Banking 
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Documentation

Laser Channels Sample Volume Plate Formats Time for 96 Well Plate Run (~Min)

iQue® HTS Cytometer 2 | 3 8 | 15 > 1 uL 96 & 384 5

ZE5™ Cell Analyzer 1 – 5 4 – 30 10 uL  96 & 384 15

MACSQuant® Analyzer 3 15 > 1 uL 96 & 384 15

Attune 1 – 4 4 – 30 50 uL 96 22

CytoFLEX Flow Cytometer 3 – 7 15 10 uL 96 35

Application Note: Utilizing High-
Quality Growth Factors and 
Cytokines in the Development of 
iPSC-Derived Hepatic Organoids”

Application Note: Utilizing 
Cytometry and Liv-Cell Imaging 
to Evaluate iPSC Pluripotency 
During Cell Line Selection and 
Differentiation Procedures

Technical Note: Intracellular 
Staining Assay for iQue® Platform

Poster: Monitor and Characterize 
iPSC Culture and Differentiation, 
using Cytometry and Live-Cell 
Analysis

Application Note: 
Characterization and Optimization 
of Induced Pluripotent Stem Cell 
Culture Using Cytometry and 
Live-Cell Analysis

Figure 3: Quantification of Ipsc Marker Expression During 
Stem Cell Maintenance With the IQue® Platform
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Improve Throughput and Yields Find Additional Resources 

Speed: Fastest cytometry platform on the Market — Screen a 96-well Plate in 5 min. - Patented sampling method for fast collection - Use 96- or 384- well plates  - iQue® tested reagent kits with less validation time 

Simplicity: Enabled for Any Level of Cytometry Expertise.  - Patented sampling method for fast collection - Use 96- or 384- well plates  - iQue® tested reagent kits with less validation time

Scalability: Additional Throughput? Easy to Add-On. - Patented sampling method for fast collection - Use 96- or 384- well plates  - iQue® tested reagent kits with less validation time

Note. iPSCs were cultured in NutriStem® hPSC XF GF-free (NutriStem®-
GF) supplemented with concentration ranges of Sartorius RUO FGF-2 
and TGF-β1 PLUS. Cells were harvested after 3 and 6 days and analyzed. 
The data shown here and in the Application Note “Optimization of iPSC 
Culture Protocol,” demonstrates Sartorius RUO Growth Factors and 
Cytokines as supplements in iPSC media formulations: - Preserve pluripotency - Support growth - Save time by increasing the interval between feeding 
*Try our thermostable FGF-2-G3 to skip weekend intervention

Reprogramming

Differentiation

Characterization 

Expansion &  
Banking 

See Literature & 
Documentation

Laser Channels Sample Volume Plate Formats Time for 96 Well Plate Run (~Min)

iQue® HTS Cytometer 2 | 3 8 | 15 > 1 uL 96 & 384 5

ZE5™ Cell Analyzer 1 – 5 4 – 30 10 uL  96 & 384 15

MACSQuant® Analyzer 3 15 > 1 uL 96 & 384 15

Attune 1 – 4 4 – 30 50 uL 96 22

CytoFLEX Flow Cytometer 3 – 7 15 10 uL 96 35

Application Note: Utilizing High-
Quality Growth Factors and 
Cytokines in the Development of 
iPSC-Derived Hepatic Organoids”

Application Note: Utilizing 
Cytometry and Liv-Cell Imaging 
to Evaluate iPSC Pluripotency 
During Cell Line Selection and 
Differentiation Procedures

Technical Note: Intracellular 
Staining Assay for iQue® Platform

Poster: Monitor and Characterize 
iPSC Culture and Differentiation, 
using Cytometry and Live-Cell 
Analysis

Application Note: 
Characterization and Optimization 
of Induced Pluripotent Stem Cell 
Culture Using Cytometry and 
Live-Cell Analysis

Figure 3: Quantification of Ipsc Marker Expression During 
Stem Cell Maintenance With the IQue® Platform
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专为高效筛选设计的 iQue® 高通量流式细胞仪，优化您的 iPSC疗法开发工作流程

速度：领先市场水平的快速筛选分析― 5分钟完成一块 96孔板检测。
■ 专利“气隙间隔”方式实现连续快速采样
■ 兼容 96或 384孔板
■ 预配置的 iQue®试剂盒减少验证时间

简便：无论流式细胞术专业水平如何，皆可轻松上手
■ 直观易用的的 iQue® Forecyt软件
■ 借助动态数据可视化实现快速分析 
■ 支持自定义模板

可扩展性：想要提升通量？轻松实现拓展
■ 增强型冲洗状态：持续监测卡盒液位
■ 使用 Qmax® 可将运行时长延长至原来的 5 倍
■ 实现工作流程自动化

激光数量 通道 样本消耗量 兼容孔板 96孔板分析时间 (分钟 )

iQue® 2 | 4 8 | 15 > 1 uL 96 & 384 5 – 10

ZE5™ 1 – 5 4 – 30 10 uL  96 & 384 15 – 30

MACSQuant® 3 15 > 1 uL 96 & 384 15 – 30

Attune 1 – 4 4 – 30 50 uL 96 22 – 45

CytoFLEX 3 15 10 uL 96 35 – 60

提高通量和产量

图 3：使用 iQue®平台量化干细胞维护期间的 iPSC标志物
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注：  iPSCs在 NutriStem® hPSC XF GF-free（NutriStem®-GF）中培养，
补充了 Sartorius RUO FGF-2和 TGF-β1 PLUS的浓度范围。细胞在 3天
和 6天后收获并分析。此处和应用说明“iPSC 培养 protocol 优化”中显
示的数据表明，Sartorius RUO生长因子和细胞因子作为 iPSC培养基配
方中的补充剂：
■ 保持多能性
■ 支持生长
■ 通过延长换液间隔节省时间 
*尝试使用我们的热稳定 FGF-2-G3以跳过周末干预

Application Note: Utilizing High-
Quality Growth Factors and 
Cytokines in the Development of 
iPSC-Derived Hepatic Organoids"

Application Note: Utilizing 
Cytometry and Liv-Cell Imaging 
to Evaluate iPSC Pluripotency 
During Cell Line Selection and 
Differentiation Procedures

Application Note: Characterization 
and Optimization of Induced 
Pluripotent Stem Cell Culture Using 
Cytometry and Live-Cell Analysis

Application Note: Monitor and 
Characterize iPSC Culture and 
Differentiation, using Cytometry 
and Live-Cell Analysis

Application Note: Intracellular 
Staining Assay for iQue® Platform 

分化

重编程

表征

扩增与建库

扫码咨询
全新一代 iQue® 5信息

https://www.sartorius.com/en/applications/cell-and-gene-therapy/cell-therapy/cell-therapy-resources/optimization-ipsc-protocol-using-ruo-growth-factors-and-cytokines
https://www.sartorius.com/en/applications/life-science-research/advanced-cell-systems/advanced-cell-systems-resources/ruo-growth-factors-cytokines-hepatic-organoid-growth-application-note
https://www.sartorius.com/en/products/high-throughput-cytometry/high-throughput-cytometry-resources/utilizing-advanced-flow-cytometry-and-live-cell-imaging-to-evaluate-ipsc-pluripotency-during-cell-line-selection-and-differentiation-procedures-application-note
https://www.sartorius.com/en/products/high-throughput-cytometry/high-throughput-cytometry-resources/characterization-and-optimization-of-induced-pluripotent-stem-cell-culture
https://www.sartorius.com/en/products/high-throughput-cytometry/high-throughput-cytometry-resources/ique-stem-cell-poster
https://www.sartorius.com/download/1281420/intercellular-staining-assay-ique-platform-technical-note-en-1--data.pdf

