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HTC Analyzer
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HTC Analyzer is a software prototype for the analysis of flow cytometric information. The prototype was focused on this functionality cicle: (1) Definition of new experiments, (2) Analysis of flow cytometric information using visual tools and statistical tables.

Introduction
This tutorial describes the steps required to use HTC Anayzer for the first time.

Experiments
The experiment is one of the principal concepts on this prototype.

· An experiment might have 1 or more plates.
· Each plate has one or more wells/samples.

The creation of a new Experiment is made through the Experiment Wizard. The Wizard guides the user among the experiment creation and plate definition. The Wizard provides an interface for enter information about the experiment and its content. For example, using it is possible to define a plate set and associate the samples for each plate.
Procedure for create a new Experiment:

1. After login to the application, click on Experiment Wizard icon. [image: image14.png]ates
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2. Enter Experiment information.

3. Select Keywords that match your criteria. If a keyword is not available, the user can add custom keywords.
4. Select the Viruses to be used in the experiment (Virus tab).
5. Define a plate set and add wells/samples to each plate (Plate tab). If the user clicks on the plate entry, a visual plate is updated with the content defined so far.
6. Click on Measured Parameters to gather the samples parameters. The Read Parameters From Current Samples button allows to gather parameters from the FCS files specified before.
7. Once you confirm the entered data, click on Finish button. A new Workspace would be created with the Experiment.

Experiment Wizard

The Experiment Wizard provides an interface for enter information about the experiment and its content.
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Figure 1 - FCS Selection. The user can select custom FCS files from the local disk.
This image above shows a FCS file list. The user can load FCS Files from Hard Disk and an algorithm is applied to assign each sample to the appropriate well. In the future, different association algorithms can be added.
Once the user selects the datasource for desired wells (FCS Files), additional data for each well can be associated on the right side of the wizard, using the fields below Well Information.
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Figure 2 - Well annotations
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Ilustración 3 - Plate definition. Plates can be visually created and defined.
The image above shows the plate content. The wells are marked with different colors based on the sample type: positive control, negative control or normal sample.
Multiple plates can be added for each experiment. The plates are listed above the plate panel.

Moreover, the dilution can be applied in a semiautomatic way, by selecting a group of wells and right-clicking on the selection. Then, the user can choose “Apply dilution…” option and automatically apply a dilution based on a starting dilution factor value and a multiplier:
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Ilustración 4 - Dilution factor

Measured Parameters
Once the FCS files are specified, the Wizard has enough information to gather parameters automatically. These parameters would be used as Favorite parameters among the experiment analysis. Because not all parameters would be useful for the analysis, the user may choose only a few or the entire set.
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Figure 5 - Measured parameters tab in Experiment Wizard.
The image above shows a list of parameters gathered (automatically) from the wells specified on the plate set.
Experiment Workspaces

HTC Analyzer provides a workspace interface useful for analyze the plate information, create visualizations, tables, etc. focusing on a specific experiment.

Once the experiment information has been entered, a new Workspace is automatically created. Afterward, the user can start doing an analysis based on the flow cytometric information.
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Figure 6 - Workspace in HTC Analyzer
As you can see on the image above, the screenshot holds information about the workspace for the current opened experiment.  In this particular screenshot, the user can see 3D Dot Plot visualization, 2D Dot Plot, Parallel Coordinates, an analysis table, and panels on the left sidebar with information about the experiment, plates, samples and defined gates.

Parallel Coordinates
Parallel Coordinates is visual representation that spread a multivariate dataset among a parallel set of axes.
This representation might be useful for identify possible clusters in a multivariate dataset, that could be hard to be detected using other representations with only a few dimensions.
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Figure 7 - Parallel Coordinates visualization
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In order to create a new Parallel Coordinates visualization:

1. Locate the mouse pointer on the workspace white space (inside the current Sheet).
2. Right-Click to display the visualization menu. 
Afterwards, the new visualization window would be displayed on the Sheet.

Dot Plots and Gating

Manual gating is supported on Dot Plot visualization.

The user can define polygonal gates using the mouse on dot plot visualization.
The following image shows an example of Dot Plot with manual polygonal gate.
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Actually only polygonal gate is provided but in the future multiple polygonal gates can be added.
Gate suggestion tool
The software prototype has a feature that automatically suggests a gate set, based on cluster algorithms (such as: k-means). If the user wants to try this feature, a popup is displayed asking the k-means parameters: N (number of clusters), and maximum number of iterations.

The algorithm uses Euclidian distance, so it makes sense to display the results on a dot plot visualization.

Analysis Table
The analysis table is the name given to the statistical analysis table. It’s like a spreadsheet that the software generates with information gathered from the current experiment.
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Figure 8 - Statistical Analysis table
Actually, the software automatically generates a statistics table populating it with plate level or experiment level information. Also, number of events per gate and percentage of parent are included.

Below the table, a summary of statistics values are calculated in order to improve the user analysis. Statistics such as: Mean standard deviation, maximum and minimum number of events, median.

Visual Plate Analysis

This feature allows the researcher to analyze experiment’s gating information based on a visual representation of the plate.

The Visual Plate Analysis focuses the attention in Plate level information, and offers to the user a visual plate representation wells labeled wells.
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Ilustración 9 – Visual Plate Analysis
Procedure for create the visual plate:

1. Start the experiment and open the workspace.

2. Find the Plates tab at the left sidebar.

3. Select the plates you want to include in the analysis and right-click over the selection.

A new window would appear. Once there, the user can select a plate and choose the gate and parameter to display as information on each well.

Actually, the allowed parameters are N (Number of events on each well) and % of Parent (the percentage of events on each well based on the parent population).

R Integration
The prototype has an R integration console that enables the software to communicate with R Statistical software. The integration is made using several libraries that allows Java to send commands to R and then gather the results that R generates.
This integration demonstrates the feasibility to communicate the application with R Programming Language.

Procedure to test R Integration:

1. Open HTCAnalyzer

2. Click on Integration Menu

3. Click Open R Terminal…

The Integration Panel appears at the workspace area. Two text areas are displayed: The top area displays R output, and the bottom text area allows entering input commands.

This demo allows running R commands and seeing the output at the top area. In order to test some examples, the user needs to initialize the R connection. The initialization is done by clicking on the Init button, below the input area.
PAGE  
11
Basic Tutorial
HTC Analyzer


