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Cytek Aurora User Guide: Unlocking the Power of Spectral Flow Cytometry

cytek aurora user guide is an essential resource for researchers and
clinicians aiming to harness the full potential of the Cytek Aurora spectral
flow cytometer. This cutting-edge instrument has revolutionized the field of
flow cytometry by enabling high-dimensional single-cell analysis with
unprecedented sensitivity and resolution. Whether you are new to spectral
flow cytometry or an experienced user looking to optimize your workflows,
this guide will walk you through the critical aspects of operating,
maintaining, and analyzing data from the Cytek Aurora, ensuring your
experiments deliver reliable and insightful results.

Getting Started with the Cytek Aurora

Before diving into complex experiments, it’s crucial to familiarize yourself
with the hardware and software components of the Cytek Aurora. Unlike
conventional flow cytometers that rely on bandpass filters to detect specific
fluorochromes, the Aurora captures the full emission spectrum of each
fluorochrome across multiple detectors. This spectral unmixing capability
allows simultaneous detection of more markers than traditional cytometers.

Key Components and Setup

The Cytek Aurora consists of several integral parts:

e Fluidics System: Responsible for delivering cell samples in a sheath
fluid stream to the lasers for excitation.

e Lasers and Detectors: The system typically includes multiple lasers
(e.g., violet, blue, yellow-green, red) that excite fluorochromes, with
a series of detectors collecting the emitted light across a continuous
spectrum.

e Software Interface: The Aurora’s software, usually SpectroFlo, manages
instrument control, data acquisition, and spectral unmixing.

Setting up the instrument starts with powering on the system, running startup
protocols, and performing quality control checks such as laser alignment and
fluidics performance. Following these steps carefully ensures reproducibility
and accuracy in your data.



Preparing Samples for Spectral Flow Cytometry

One of the hallmarks of the Cytek Aurora is its ability to handle complex
panels with many fluorochromes. However, successful spectral flow cytometry
depends heavily on proper sample preparation.

Choosing the Right Antibody Panels

Designing a panel for Cytek Aurora requires understanding fluorochrome
spectral signatures and minimizing overlap. The system’s spectral unmixing
algorithm can deconvolute overlapping emissions, but excessive spillover can
compromise data quality. When building your panel:

e Select fluorochromes with distinct spectral signatures.

e Include controls like single-stained compensation beads for each
fluorochrome.

e Consider the brightness of each fluorochrome relative to antigen
density.

Sample Handling Tips

To maintain cell viability and reduce background noise:

1. Use fresh or properly cryopreserved samples.

2. Wash cells thoroughly to remove serum proteins that may cause
nonspecific binding.

3. Include viability dyes to exclude dead cells during analysis.

Operating the Cytek Aurora: Step-by-Step Guide

Once your samples are ready and your instrument is calibrated, operating the
Cytek Aurora involves several crucial steps to ensure high-quality data
acquisition.



Instrument Calibration and Quality Control

Before running your samples, perform daily QC:
e Run performance tracking beads to check laser alignment and detector
sensitivity.
e Verify fluidics stability to prevent clogs or inconsistent flow rates.

e Update spectral reference controls to maintain accurate unmixing
matrices.

Routine calibration helps detect drift or technical issues early and
maintains the integrity of longitudinal studies.

Running Samples and Setting Acquisition Parameters

When acquiring data:

e Set appropriate flow rates; lower rates often yield better resolution.

e Adjust voltage settings for each detector to optimize signal without
saturating the photomultiplier tubes (PMTs).

e Ensure that sample concentrations are optimal to avoid coincident events
or clogging.

The SpectroFlo software allows real-time monitoring of event rates and signal
intensities, enabling you to adjust parameters on the fly.

Data Analysis and Spectral Unmixing

Perhaps the most distinctive feature of the Cytek Aurora is its spectral
unmixing capability, which separates overlapping fluorochrome emissions into
distinct channels.

Understanding Spectral Unmixing

Traditional flow cytometry uses compensation to correct spectral overlap, but



spectral flow cytometry captures the entire emission spectrum and
computationally decomposes the signals. This approach:
e Improves resolution of dim populations.

e Enables use of highly overlapping fluorochromes that were previously
impractical.

e Reduces the need for extensive panel optimization.

Performing Unmixing in SpectroFlo

To unmix your data correctly:

1. Run single-stained controls for each fluorochrome under identical
instrument settings as your samples.

2. Use these controls to generate a spectral reference matrix.

3. Apply the unmixing algorithm in SpectroFlo, which computes the relative
contribution of each fluorochrome to every detector channel.

Proper unmixing is critical to avoid artifacts or false positives, so take
time to verify the quality of your controls and the resulting unmixed data.

Maintenance and Troubleshooting Tips

Maintaining the Cytek Aurora in optimal condition is key to consistent
performance and longevity.

Routine Maintenance
Regularly perform the following:
e Clean fluidics lines and sample injection ports to prevent clogs.

e Replace sheath fluid and waste containers as recommended.

e Run instrument decontamination protocols periodically to reduce biofilm



buildup.

Troubleshooting Common Issues

If you encounter problems such as fluctuating event rates, low signal, or
noisy data:

e Check for air bubbles or clogs in the fluidics system.

e Verify laser power and alignment using QC beads.

e Review voltage settings and adjust if necessary.

e Consult the software logs for error messages.

When in doubt, contacting Cytek support or your local technical
representative can save time and prevent damage.

Maximizing Research Outcomes with the Cytek
Aurora

The Cytek Aurora opens up exciting possibilities in immunology, oncology, and
cell biology by enabling multi-parameter analysis on a single platform. To
get the most out of this technology:

e Invest time in panel design and validation to ensure robust and
meaningful data.

e Stay updated on software upgrades that improve unmixing algorithms and
user interface.

e Engage with the Cytek user community for shared protocols, tips, and
troubleshooting advice.

By integrating these practices into your workflow, you can accelerate
discoveries and deepen your understanding of complex biological systems.

Navigating the intricacies of the Cytek Aurora becomes more intuitive with
experience, and this user guide aims to empower you with the knowledge to



confidently operate this sophisticated instrument. Whether you’re profiling
immune cell subsets or characterizing rare cell populations, mastering the
Cytek Aurora will undoubtedly enhance the quality and depth of your research
findings.

Frequently Asked Questions

What is the Cytek Aurora user guide used for?

The Cytek Aurora user guide provides detailed instructions on setting up,
operating, and maintaining the Cytek Aurora spectral flow cytometer,
including software navigation and troubleshooting tips.

Where can I download the latest Cytek Aurora user
guide?
The latest Cytek Aurora user guide can be downloaded from the official Cytek

Biosciences website under the 'Support' or 'Resources' section, often
requiring registration or login.

Does the Cytek Aurora user guide include information
on panel design?

Yes, the user guide includes sections on panel design principles specific to
spectral flow cytometry, helping users optimize fluorochrome combinations for
their experiments.

How does the Cytek Aurora user guide help with
instrument calibration?

The guide provides step-by-step instructions on performing daily instrument
quality control and calibration procedures to ensure optimal performance and
accurate data acquisition.

Is there a troubleshooting section in the Cytek
Aurora user guide?

Yes, the user guide contains a troubleshooting section that addresses common
issues users may encounter with the Cytek Aurora system, along with
recommended solutions and support contact information.

Additional Resources
Cytek Aurora User Guide: Navigating High-Parameter Flow Cytometry with



Confidence

cytek aurora user guide serves as an essential resource for researchers and
laboratory professionals seeking to maximize the utility of Cytek’s cutting-
edge spectral flow cytometer. This guide delves into the operational
intricacies, technical specifications, and practical tips for harnessing the
full potential of the Cytek Aurora system—a platform widely recognized for
its ability to analyze up to 40 parameters simultaneously through spectral
flow cytometry. As the demand for multiparametric cellular analysis grows in
immunology, oncology, and drug discovery, understanding the nuances presented
in this user guide becomes critical for both new and experienced users.

Understanding the Cytek Aurora System

The Cytek Aurora is a spectral flow cytometer that distinguishes itself by
capturing the full emission spectrum of fluorochromes rather than discrete
wavelength bands. This method allows for unprecedented resolution of
overlapping fluorescent signals, thereby enabling deep phenotyping of complex
cellular populations. The user guide begins by outlining the system
components, including the optical bench, laser configuration, fluidics, and
detectors, setting a foundation for users to comprehend the hardware
involved.

System Configuration and Laser Setup

The Aurora typically features three to five lasers ranging from ultraviolet
(UV) to near-infrared (NIR), such as 355 nm, 405 nm, 488 nm, 561 nm, and 640
nm. The user guide explains how these lasers are integrated into the system
to excite a broad array of fluorophores, offering flexibility in panel
design. Users receive detailed instructions on laser calibration and
alignment, emphasizing the importance of maintaining optimal laser power and
beam quality for consistent data quality.

Spectral Unmixing and Data Acquisition

A cornerstone of the Cytek Aurora user guide is its comprehensive explanation
of spectral unmixing—the computational process that deconvolutes overlapping
emission spectra into individual fluorochrome signals. The guide provides
step-by-step procedures for acquiring single-stain controls essential for
generating accurate spectral reference libraries. Additionally, it discusses
software tools embedded in the Aurora system, such as SpectroFlo, which
facilitate real-time unmixing and data acquisition.



Operational Workflow: From Sample Preparation
to Data Export

The user guide emphasizes the importance of a methodological approach to
sample preparation, instrument setup, acquisition, and data analysis. It
underlines the compatibility of the Aurora with a wide range of sample types,
including peripheral blood, bone marrow, and cultured cells.

Sample Preparation and Staining Tips

Optimal staining is critical to leverage the spectral capabilities of the
Cytek Aurora. The guide advises on fluorochrome selection based on spectral
signatures and recommends titration protocols to minimize spillover and
maximize resolution. It also outlines best practices for cell viability
staining and compensation controls tailored for spectral flow cytometry.

Instrument Setup and Quality Control

Users are guided through daily startup procedures, including fluidics checks,
laser warm-up, and quality control using standardized beads. The guide
highlights the necessity of regular calibration to maintain sensitivity and
reproducibility. It also addresses troubleshooting common issues such as
clogs, signal fluctuations, and background noise.

Data Acquisition Strategies

The Cytek Aurora user guide advises on setting appropriate acquisition
thresholds, event rates, and sample concentrations to avoid artifacts like
coincidence and swarm effects. It elaborates on the use of automated sample
loaders and batch acquisition to streamline high-throughput workflows.

Software Integration and Data Analysis

Integral to the Cytek Aurora system is its proprietary SpectroFlo software,
designed to manage data acquisition and spectral unmixing seamlessly.

Spectral Unmixing Software Features

The user guide details how SpectroFlo leverages reference controls for
automatic unmixing, with options for manual adjustments to refine data



quality. It also highlights the software’s compatibility with third-party
analysis platforms such as FlowJo and FCS Express, enabling advanced gating
and statistical analysis.

Data Export and Reporting

Efficient data management is addressed through guidelines on exporting FCS
files, batch processing, and generating customizable reports. The guide
advises users on best practices for data storage and sharing to facilitate
collaboration and reproducibility.

Practical Insights: Benefits and Challenges

While the Cytek Aurora offers transformative capabilities in spectral flow
cytometry, the user guide transparently discusses potential limitations.

e Advantages: High-dimensional analysis with minimal compensation
complexity, flexible panel design, and robust software support.

e Challenges: Steep learning curve for spectral unmixing, necessity for
rigorous single-stain controls, and higher initial investment compared
to conventional flow cytometers.

For laboratories transitioning from conventional flow cytometry, the user
guide provides comparative insights to ease the adaptation process,
highlighting differences in data interpretation and instrument handling.

Maintenance and Support

Routine maintenance protocols detailed in the guide ensure longevity and
consistent performance of the instrument. This includes cleaning procedures,
software updates, and recommended service schedules. The guide also directs
users to Cytek’s technical support resources, training workshops, and user
forums, fostering a community of informed users.

Navigating the complexities of the Cytek Aurora requires both technical
understanding and practical experience. The cytek aurora user guide stands as
a comprehensive manual that equips users with the knowledge to optimize
experimental design, execute precise acquisitions, and extract meaningful
insights from spectral flow cytometry data. As spectral technologies continue
to evolve, familiarity with such detailed guidance remains indispensable for
advancing cellular analysis in research and clinical settings.
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