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Introduction

Data Filtering and Normalization

Spotxel R provides easy-to-use microarray image and data analysis software tools. You can analyze a microarray image manually or a batch
of them automatically. Given a dataset, the software facilitates replicate
processing, data filtering and normalization. Features (such as proteins
or genes) and samples that influence the study can be identified by data
mining tools, which enable visually selecting important data and saving
its dataset. The process can be iterated in support of biomarker discovery.
Spotxel R works natively on Windows and Mac OS X platforms. Further
information and the free trial can be requested at the product website [1].

You can easily consolidate replicates’ signal into a single value, or filter
the dataset to only features of interest. The data can be normalized using
standard Z-Score values or selectable calibration features (Fig. 4).

Microarray Image Analysis
The software provides a comprehensive set of tools for microarray image
analysis, array alignment, and data quantification (Fig. 1). It is equipped
with powerful noise processing and spot finding methods.

Fig. 4: Replicate Processing, Data Filtering, and Data Normalization.

Biomarker Discovery Support
The principal component analysis (PCA) can be employed to find features
and samples that influence the study. Their relationship can be examined
with the hierarchical clustering analysis (HCA) (Fig. 5).

Fig. 1: Data Quantification.
Fig 2-a shows an image in which the background signal is not homogeneous. Furthermore, it conceals specific-binding signal. Spotxel R is,
however, able to process such background noise. Fig 2-b visualizes the
detected background signal alone, while Fig 2-c shows again the image
but without the background layer, leaving only meaningful spot signal.

Fig. 5: Hierarchical Clustering Analysis.
In the PCA and HCA tools, you can visually select samples and features
of interest and export their data to a CSV file. The new dataset can be processed and examined again. This can be repeated until some biomarker
candidates are found.

Fig. 6: Iterative Discovery Process.
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Fig. 2: Noise Processing and Spot Finding.
Fig 2-d illustrates another image with background noise spanning across
the whole slide. On the other hand, Fig 2-e presents an image in which
the large red bands are clearly not due to specific binding. Based on the
spots’ shape and size, the software can process such background and foreground noise. It selects only valid spots, whose signal also in red, and
highlights their boundary in blue.
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