
1 

 

ImmQuant – User manual 

 

1. Introduction ............................................................................................................................................ 2 

2. Background: Deconvolution methods .................................................................................................. 2 

3. An overview of the ImmQuant software .............................................................................................. 3 

4. System requirements .............................................................................................................................. 4 

5. Installing ImmQuant.............................................................................................................................. 5 

6. Quick start .............................................................................................................................................. 7 

6.1. ImmQuant by example ...................................................................................................................... 7 

6.2. Uploading of expression data (Stage I) ............................................................................................. 7 

6.3. Choosing deconvolution parameters (Stage II) ............................................................................... 9 

6.4. Visualization utilities (Stage III) ..................................................................................................... 11 

7. Extended manual .................................................................................................................................. 14 

7.1. Input files .......................................................................................................................................... 14 

7.2. Uploading of expression data (Stage I) ........................................................................................... 17 

7.3. Choosing deconvolution parameters (Stage II) ............................................................................. 19 

7.4. Visualization utilities (Stage III) ..................................................................................................... 27 

7.5. Loading and saving .......................................................................................................................... 36 

8. Frequently asked questions (FAQ) ..................................................................................................... 39 

9. References ............................................................................................................................................. 41 

 

 



2 

 

1. Introduction 

ImmQuant is a software for studying the physiology of immune-cell types in complex tissues on the basis of 

gene-expression data, without the need for experimental cell sorting. ImmQuant takes as input transcription 

profiles from complex tissue samples, and provides as output the predicted quantities of various immune-

cell types within each of these samples. ImmQuant provides several alternative visualizations of the inferred 

cell type quantities, such as a matrix viewer (heatmap) and the projection of cell type quantities on the 

hematopoietic lineage-tree. The software builds on an implementation of the DCQ deconvolution algorithm, 

originally developed at the Gat-Viks lab in Tel-Aviv University, which is used for immune cell-type 

prediction in human and mouse samples. Analysis of other organisms or unpublished data requires 

additional user-defined files. 

The software is freely available and can be installed and operated on Windows as well as on Mac. 

This manual provides an initial background about immune cell prediction methods (Section 2) and an 

overview of the application (Section 3), followed by system requirements (Section 4) and installation 

instructions (Section 5). The "quick start" section (Section 6) includes a brief demonstration on how to run 

the software using a sample dataset (provided as part of the installation) and default parameters. Full details 

about the ImmQuant software are provided in the "extended manual" section (Section 7). The FAQ list 

appears in Section 8. 

2. Background: Deconvolution methods  

A general background. 

Monitoring changes in the quantities of various immune cell types is essential for revealing physiological 

changes and immune cell functionality in health and disease (1,2). A number of methods, such as 

fluorescence-activated cell sorting (FACS) (3), cytometry by time-of-flight (CyTOF) (4) and confocal/two-

photon imaging (5) have been developed and perfected over the years to address this important goal. These 

tools are potent, but are limited to a relatively small number of cell subsets (1,2,6-8) and require tissue 

destruction, thereby affecting cellular integrity and accuracy.  

Recent computational algorithms offer a parallel and powerful approach to infer the changes in cell-type 

quantities from gene expression data of a given heterogeneous tissue. The naive approach is to model each 

of the cell types independently (9-11). However, such methods fail when a cell type cannot be easily 

distinguished, as in the case of many closely-related immune cell types.  

Complementary 'deconvolution methods' overcome this problem using a detailed model to resolve all cell 

types simultaneously (12). These methods takes the following data as input:  

1. The gene expression levels of different heterogeneous tissue samples. 

2. A reference signature of immune-cell types (in short, 'reference data') – transcriptional profiles of isolated 

immune-cell subsets.     

3. Marker genes – a list of informative genes used in order to predict cell type quantities.  
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3. An overview of the ImmQuant software 

ImmQuant is operated in three stages: (I) loading the input data, (II) specifying the requested deconvolution 

parameters, and (III) visualization of the inferred immune cell type quantities. The flow chart illustrates the 

three stages of the ImmQuant software. Red indicates the required input gene expression from 

heterogeneous samples. Additional input files (the reference data and marker genes) are already pre-

compiled within ImmQuant for both human and mouse. ImmQuant also allows uploading of user-defined 

files instead of the pre-compiled files (essential in the case of non-human/non-mouse data; orange 

rectangles). Blue rectangles indicate the visualization utilities of the inferred cell-type quantities. Green 

rectangles mark the different steps provided by the ImmQuant software. 

 

 

 

ImmQuant implements the DCQ deconvolution method using the ComICS R package (13,14). This method 

takes the following parameters as input:  

1. Relative expression levels between different groups of heterogeneous samples. Accordingly, the output 

refers to the relative quantities of cell-types between the two groups of samples, ranging from negative 

values (decrease in quantities) to positive values (increase in quantities).  
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2. Reference data. ImmQuant provides two different reference datasets in human. First, the IRIS 

compendium (15), which consists of 22 transcription profiles of immune-cell types isolated from normal 

human blood (one exception are plasma cells that were isolated from the bone marrow; GSE22886). 

Secondly, Novershtern et al. (16) published a larger compendium carrying 38 different cell types, including 

21 intermediate maturation states isolated from umbilical cord blood and 17 terminally differentiated cell 

types isolated from peripheral blood (GSE24759). In mouse, a collection of 207 cell types was generated by 

the ImmGen consortia (17), consisting of cell types isolated from 22 different tissues. Cell types were 

profiled either in the basal state or following a variety of extracellular stimuli (GSE15907). In ImmQuant, 

the three reference datasets are referred to as IRIS, DMAP, and ImmGen, respectively.  

3. A set of marker genes. ImmQuant provides pre-compiled sets of signature marker genes for each of the 

reference datasets (IRIS -2169 markers, DMAP - 1566 markers, ImmGen- 3824 markers); these markers 

were generated as described in previous publications (18,19). In addition, for the specific case of the 

ImmGen data, it also allows using the previously published tailored set of 61 FACS-based markers   

DCQ's output provides the (predicted) relative immune cell type quantities, namely the alterations in the 

abundance of each immune cell type between the different heterogeneous tissues samples.  

 

4. System requirements 

ImmQuant requires pre-installation of: 

1. Java Runtime Environment (JRE) version 7 or later, which can be downloaded via:         

http://www.oracle.com/technetwork/java/javase/downloads/jre7-downloads-1880261.html 

 For Mac users – download the file 'jre-7u79-macosx-x64.dmg' and follow the instructions at 

http://docs.oracle.com/javase/7/docs/webnotes/install/mac/mac-jre.html. If you have an older 

java version you can update your version by following the instructions at 

https://java.com/en/download/help/mac_java_update.xml. 

 For Windows users – download the file 'jre-7u79-windows-x64.exe' and double click the 

executable file. If you have an older java version you can update your version by following the 

instructions at https://www.java.com/en/download/help/java_update.xml 

2. R version 3.1.1 or later, which can be downloaded via:  

 For Windows users -  https://cran.r-project.org/bin/windows/base/old/3.1.1/ 

 For Mac users -  https://cran.r-project.org/bin/macosx/ 

http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE24759
javascript:%20void(0)
javascript:%20void(0)
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5. Installing ImmQuant 

First, download the installation file from the software's webpage 

http://csgi.tau.ac.il/ImmQuant/downloads.html. The software is available for both Windows and Mac. 

For Windows users: 

- Download http://csgi.tau.ac.il/ImmQuant/downloads/ImmQuant.msi. 

- Install the software by double clicking the file and follow the instructions.  

- Run the software: 

o Double click the shortcut "ImmQuant" that appears on your desktop  

                          Or 

o Double click the ImmQuant.jar file located in the specified installation folder. 

For Mac users: 

- Download http://csgi.tau.ac.il/ImmQuant/downloads//ImmQuant.zip.  

- Extract this file to a desired directory on your device. 

- Double click ImmQuant.jar file located in the same directory. If your security definitions do not allow 

execution, please refer to our instructions in the FAQ list (Section 8, question 1). 

After running the ImmQuant.jar file for the first time, ImmQuant's working directory will be created on 

your computer at the path specified in "user.home" Java argument. In addition, ImmQuant will search 

automatically the path of your R executable, but you will need to approve the location of this file:  

 

If you wish to use a different R executable, you can click on the "No" button and the dialog below will 

appear and allow you to choose the desired R executable file.  

http://csgi.tau.ac.il/ImmQuant/downloads.html
http://csgi.tau.ac.il/ImmQuant/downloads/ImmQuant.msi
http://csgi.tau.ac.il/ImmQuant/downloads/ImmQuant.zip


6 

 

 

We note that the above dialog may also appear if ImmQunat could not detect the R executable file. The 

FAQ list (Section 8, question 2) provides instructions on how to find the location of the R software in order 

to choose the correct file. 

After approving the location of the R executable on your computer, several R packages will be 

automatically installed at the path specified by the R environment variable "R_LIBS_USER": ComICS, 

glmnet and foreach. The overall size of these packages is 5Mb (installation usually takes less than one 

minute).  

In the future, if you wish to use another R program, you can click 'Run' >> 'Update R location' and the 

dialog above will appear once again.  

 

https://cran.r-project.org/web/packages/foreach/index.html
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6. Quick start  

6.1. ImmQuant by example  

The quick start manual briefly demonstrates how to load a dataset and run the analysis using an 

example. A detailed description is provided in the "extended manual" (see Section 7).  

ImmQuant's input is the expression of genes in heterogeneous tissue(s). In this "quick start" tutorial we 

will use a sample input file, which is located in the "example_files" directory within the ImmQuant 

directory. Specifically, we use the file: 

"./ImmQuant/example_files/Mouse_expression_data_example_file.txt". The sample file includes log2-

transformed lung mouse data measured across 11 time points (including one control sample) following 

Influenza infection.  

The format of this file is the following: It is a tab-delimited file, where each row represents the 

expression of a gene, and each column represents a different heterogeneous sample. The header row 

contains the name of each sample. The file contains a column that includes the gene symbol. The names 

of each sample and each gene are unique, without any spaces (for more details, see Section 7.1.1). 

 

6.2. Uploading of expression data (Stage I) 

In order to start a new deconvolution process, press the button in the main toolbar, or 

alternatively click the 'Run' tab >> 'Run deconvolution'. 

 

A new dialog box with the name 'Run deconvolution' will appear on your screen. To load the 

heterogeneous tissue data file, click on the 'Browse…' button and choose: 

"./ImmQuant/example_files/Mouse_expression_data_example_file.txt" [1]. 
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The selected file will be loaded and previewed at the bottom of the dialog box under the title "File 

Preview" [2].  

 

You then need to select 'Mouse' as an organism [3]. Then, ImmQuant will inform you that 3293 out of 

3293 symbols have been recognized successfully in this input file. For the example file, use the default 

1 

2 

4 

5 
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file attributes [4]. Since the data in the example file is already log2 transformed, tick the checkbox "data 

in log2 scale" [5]. This finalizes the loading of the data. Next you will need to choose the deconvolution 

parameters in order to predict cell type quantities (or leave the default parameters and proceed to the 

'Run' button).  

 

6.3. Choosing deconvolution parameters (Stage II) 

6.3.1. The 'Deconvolution properties' tab 

By pressing the 'Deconvolution properties' tab, or the 'Next' button in the right panel, you will be 

able to choose the specific parameters for the deconvolution analysis. To run the mouse example 

file, you do not need to change the default mouse parameters, as appear below:  

  

The selected default mouse parameters are:  

[1] The reference dataset. ImmGen (17) is the reference dataset for mouse, which includes 207 

different immune cell types.  

[2] The marker genes. The signature markers (19) are the default option. ImmQuant also allows 

using the FACS-based markers, as suggested in (14). 

[3] The structure of the default hematopoietic lineage tree. For the selected ImmGen reference 

dataset, the lineage tree is as described in (20). 

1 

2 

3 
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6.3.2. The 'Additional properties' tab 

The 'Additional properties' tab allows you to choose the control samples in order to calculate the 

relative expression levels (fold change). The default is "Perform calculation using all samples". 

Since the example file contains time-series samples, a reasonable selection is to calculate the fold 

change relatively to the control (time point zero) samples. To address this, select the ''Perform 

calculation using a control group" option [a] and then specify the control group to be "TP.0h" [b] as 

shown below: 

 

 

 

6.3.3. Running deconvolution 

After selecting the parameters, you may ask to save the output in a file (in the 'Output file' tab; 

optional). Next, click on the 'Run' button to run the deconvolution process. The format of the output 

file is detailed in Section 7.5.1.  

An example of the output file (using the selection of parameters as detailed above) can be found in 

"./ImmQuant/example_files/Mouse_deconvolution_output_example_file". 

a 

b 
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6.4. Visualization utilities (Stage III) 

Once the deconvolution process is complete, you will obtain a model which can be analyzed using 

several different viewers, including a lineage-tree viewer, a matrix viewer and a comparative viewer. 

The following sections shortly describe each viewer. For more information regarding the viewers, see 

the "extended manual" (see Section 7.4). 

6.4.1. Cell-type quantity lineage tree viewer 

Once the deconvolution process is completed, the inferred cell type quantity values are projected on 

top of the hematopoietic lineage tree. In particular, ImmQuant renders the predicted relative cell 

type quantities on the nodes of the tree in color. In this tree, each node represents a single cell type 

and an edge indicates differentiation or activation relationships. Orange coloring indicates dummy 

nodes that provide the lineage of a subtree (e.g., 'NK cells' is the title of the lineage that contains the 

NK cell types e.g., NK.SP, NK.49Cl-.SP and NK.MCMV7.SP). 

 

Different samples can be chosen from the dropdown 'Samples' menu, as illustrated below: 

 

We note that the projected values are the increase or decrease in abundance of each immune cell 

type compared to the baseline state of the lung tissue. These predicted cell type quantities are color 
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coded within each cell node (red for an increase in quantity and blue for a decrease in quantity). 

The following toolbar allows changing the range of the coloring scheme: 

 

 

6.4.2. Cell-type quantity matrix viewer  

This viewer displays the deconvolution output as a heatmap. By clicking the 'Matrix view' 

button (the button to the right of the 'Samples' menu), the heatmap viewer window will appear. 

Each column represents a sample and each row represents a different immune cell type. Each entry 

in the matrix contains the inferred relative quantity of a certain cell type in a specific input sample. 

In this example, the red/blue coloring scheme indicates an inferred increase/decrease in quantity 

relative to time point zero (the same color coding as in Section 6.4.1):  

 

6.4.3. Comparative viewer 

The deconvolution output can be viewed as a comparative graph, where the idea is to compare the 

inferred cell types quantities between two desired groups of samples (requires more than one 

sample for each group). By clicking on the 'comparative viewer' button a new dialog box 

will appear. First, you will need to select the specific groups you want to compare (see image 

below). Each group can be defined using two methods: (i) Choosing a unique string that appears in 
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the name of all samples that belongs to the group (the "Choose by substring of the header" option). 

(ii) Specify the column numbers of the samples in a group (the "Choose by column numbers" 

option). The column numbers are separated by "," or "-" (with no spaces) as shown below:  

 

 

 

For instance, using the "Mouse_expression_data_example_file.txt" file we chose "Choose by 

column numbers" where columns 1-4 represent the early time points after infection (0-12 hours) 

and columns 5-11, represent the late time points post infection (28-148 hours). 

After choosing the groups, a comparative graph will be created. The graph is composed of two 

boxplots for each cell type, color coded based on the specified groups. In our example, the 

visualization is the following: 

 

In all cases, a single asterisks highlights t-test P< 0.05; double asterisks highlights cell types that attained 

FDR 0.1. 
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7. Extended manual 

The extended manual section explains in depth how to work with the ImmQuant software. It specifies 

advanced choices for running the DCQ deconvolution method and exemplifies them on both human and 

mouse. Two datasets are used to demonstrate the different steps, covering both human and mouse data: (1) 

Samples from the parotid glands of 17 Sjögren's syndrome patients and 18 control patients  (GSE40611); 

and (2) Samples from the lung complex tissue, taken from C57BL/6J mice at 11 different time points during 

in-vivo infection with the PR8 Influenza virus (GSE15907). The corresponding input datasets are provided 

in the   "Human_expression_data_example_file.txt" and "Mouse_expression_data_example_file.txt" files, 

located in the ./ImmQuant/example_files/ directory. 

 

7.1. Input files 

ImmQuant takes as input the following input files:  

1) Expression of genes in heterogeneous tissue(s) data file (required) 

2) Reference data file (optional) 

3) Marker genes file (optional) 

4) A cell-type lineage-tree file (optional) 

We note that the heterogeneous-tissue data file is essential; the remaining input files 2-4 are optional. 

7.1.1. Heterogeneous tissue data file (required). 

There are several requirements for the heterogeneous tissue data file: 

 The file should be a tab-delimited file. 

 Each row represents an expression of a gene and each column represents a different sample. 

 The header row contains the name of each heterogeneous sample. 

 A gene identifier column is required. When working with human or mouse, this column should 

consist of symbol names. When working with non-human/non-mouse organism, the gene 

identifier in this column should match the gene identifiers in column 1 of the reference data file 

(Section 7.1.2). We note that the file may contain additional attributes, such as a probe 

identifier column; ImmQuant do not use these additional identifiers.  

 The names of each sample and each gene identifier should be unique, without any spaces. To be 

fully displayed in the software, we recommend that the length of the sample name will not 

exceed 20 characters. 

 Any gene with missing expression values should be excluded. 
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An example gene expression file can be found in 

"./ImmQuant/example_files/Mouse_expression_data_example_file.txt" for mouse and 

"./ImmQuant/example_files/Human_expression_data_example_file.txt" for human.  

 

7.1.2. Reference data file (optional) 

ImmQuant offers three pre-compiled reference data files, two for human, including IRIS (15) and 

DMAP (16), and one reference data—Immgen (17)—for mouse. Each of which contains gene 

expression profiles of various isolated immune cell types. In order to run the deconvolution process, 

it is possible to use one of those pre-compiled reference datasets or alternatively supply your own 

reference data. 

There are several requirements for the reference data file: 

 The file should be a tab-delimited file. 

 Each row represents an expression of a gene, and each column represents a different immune 

cell-type. 

 The first row contains the name of each immune cell-type. 

 The first column must contain a gene identifier (e.g., a gene symbol). 

 The names of each immune cell type and each gene identifier should be unique, without any 

spaces. 

 Any gene with missing expression values should be excluded. 

An example reference signature of immune cell types file can be found in 

"./ImmQuant/example_files/Mouse_reference_data_example_file.txt" for mouse (sub-matrix of the 

Immgen reference data) or "./ImmQuant/example_files/Human_reference_data_example_file.txt" 

for human (sub-matrix of the DMAP reference data). Alternatively, you can view the full reference 

data files on our website at the bottom of the downloads page.  

http://csgi.tau.ac.il/ImmQuant/downloads.html
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7.1.3. Marker genes file (optional) 

ImmQuant supplies pre-compiled marker genes files, which were generated as described in 

previous publications (14,18,19). Using a pre-compiled reference data in human, the appropriate 

signature marker genes are automatically selected. Using a pre-compiled reference data in mouse, it 

is possible to choose between the signature markers (default) or FACS-based markers. In contast, 

using your own reference data requires the addition of an adjusted marker gene file. 

There are several requirements for the marker genes file:  

 The file has no header row. 

 Each line contains a single gene identifier. The identifiers can be either gene symbols, or 

alternatively, any other gene names that match the identifiers in column 1 of the reference data 

file.  Each gene identifier should appear only once. 

 All marker genes should be included also in the reference data. 

An example marker genes file can be found in 

"./ImmQuant/example_files/Mouse_marker_genes_example_file.txt" for mouse (matching the 

Immgen reference data) or "./ImmQuant/example_files/Human_marker_genes_example_file.txt" 

for human (matching the DMAP reference data). Alternatively, you can view all the pre-compiled 

marker genes files on our website at the bottom of the downloads page. 

 

7.1.4. A cell-type lineage-tree file (optional) 

ImmQuant displays the deconvolution results on top of an immune cell type lineage-tree. It supplies 

pre-compiled lineage trees for all supported reference datasets (IRIS, DMAP and Immgen). Each 

lineage tree corresponds to a different reference data. Therefore, upon selection of a reference data, 

the matching lineage tree will be used as default. These lineage trees can be modified using the 

graphical interface of the software (see more details in Section 7.4.4). 

If you wish to upload a new reference data (see Section 7.1.2), you can create a new lineage-tree 

file that would represent the relationships between the different immune cell types that appear in the 

reference data. This tree is termed 'cell-type lineage-tree (without coordinates)'. 

There are several requirements for the cell-type lineage-tree (without coordinates) file: 

 Each row represents a different node (cell type) in the tree. Note that only cell type nodes are 

allowed (no cell-groups; see Section 7.4.1 for details). 

 The file contains five columns, the first two are used to build the tree (required) and the rest are 

optional and include a descriptive information regarding each immune cell type:  

a. Child cell type name – The name of the immune cell type (required). 

http://csgi.tau.ac.il/ImmQuant/downloads.html
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b. Parent cell type name – The name of the parent of the immune cell type in column 'a'. If it 

has no parent, a "-" sign should be added (required). 

c. Tissue – The tissue from which this cell type was isolated (optional) 

d. Cell type description – A general description of the immune cell type (optional). 

e. Markers – The markers that were used for the isolation process of the cell type (optional).  

An example cell lineage tree file can be found in 

"./ImmQuant/example_files/Human_user_defined_cell_tree_without_coordinates.txt" (matching 

the DMAP reference data).  

 

7.2. Uploading of expression data (Stage I) 

In order to start a new deconvolution process, press the button in the main toolbar, or 

alternatively click the 'Run' tab >> 'Run deconvolution'. 

 

A new dialog box with the name 'Run deconvolution' will appear on your screen. To load the 

heterogeneous tissue data file, use the following steps: 

[1] Click on the 'Browse…' button and choose the file.  

[2] The selected file will be loaded and previewed at the bottom of the dialog box under the title "File 

Preview".  

[3] Specify the organism under study – either human, mouse or other.  

[4] Data attributes should be adjusted to fit the data file. Make sure the dataset includes gene identifier  

information (that is, gene symbols in human and mouse). When a human or mouse is selected as an 

organism, the number of identified gene symbols is indicated in red (counting only unique symbols). 

Notably, this validates that both the organism and the symbol columns were selected correctly.  

Sections 7.2.1-7.2.2 below provide additional details about the loading of the data for the case of 

human and mouse. Next you will need to choose the deconvolution parameters in order to predict cell 

type quantities (as detailed in Section 7.3). 
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7.2.1. Human example 

When using the "./ImmQuant/example_files/Human_expression_data_example_file.txt" example file 

[1], you should select 'Human' as an organism [2]. The default attribute fits the structure of the file and 

therefore the red message states: "Number of human gene symbols identified: 3069 of 3484". This 

message confirms that the attributes of the file are adjusted correctly (see the correct selection in the 

screenshot below [3]). The file may include either the raw gene expression values or the log2-

transformed values. If the data is provided with log2-transformed values, tick the checkbox "data in 

log2 scale". In the screenshot below, since the Human_expression_data_example_file.txt data was not 

log2-transformed, the checkbox "data in log2 scale" was left untouched [4].  

  

 

7.2.2. Mouse example 

When using the "./ImmQuant/example_files/Mouse_expression_data_example_file.txt" example file [1], 

you should select 'Mouse' as an organism [2] and then, ImmQuant will inform you that 3293 out of 3293 

symbols have been recognized successfully in this input file. For the example file, use the default file 

attributes [3]. The file may include either the raw gene expression values or the log2-transformed values. 

If the data is provided with log2-transformed values, tick the checkbox "data in log2 scale". In the 

1 

2 

3 
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screenshot below, since the Mouse_expression_data_example_file.txt file is already log2-transformed, 

tick the checkbox "data in log2 scale" [4]. 

 

 

7.3. Choosing deconvolution parameters (Stage II) 

After loading the data file, and choosing the organism, the rest of the tabs will be enabled. 

By pressing 'Deconvolution properties' tab you will be able to choose the specific parameters for the 

deconvolution analysis. The parameters are: [1] the reference dataset and [2] the structure of the 

lineage-tree. Based on the selected organism, several different combinations of deconvolution attributes 

will be available. Sections 7.3.1, 7.3.2 and 7.3.3 are focused on the deconvolution parameters in human, 

mouse and other organisms, respectively. 

7.3.1. Human - choosing deconvolution parameters 

The first parameter is the reference data [see selection no. 1 in the screenshot below]. There are two 

pre-compiled options, including: DMAP (16)  and IRIS (15). In addition, you can also choose to 

upload your own reference data by choosing the "Other" option.  

Using pre-compiled reference data: If DMAP or IRIS were selected [during selection no. 1], a 

pre-compiled set of marker genes will be used for the deconvolution process.  
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Next, you can choose the cell type lineage-tree on which the results will be presented (see selection 

no. 2 in the screenshot above). For the structure of the lineage-tree [selection no. 2], it is possible to 

choose among two options: 

(a) 'Pre-compiled based on the reference data': provides the pre-compiled hematopoietic lineage tree 

of the selected reference data.   

(b) 'User-defined (with coordinates)': Once a cell-type lineage tree is loaded, the user can modify 

the structure of the tree and then save the new structure as a .ct file. This file format includes the 

coordinates of each cell type and is suitable for loading into the ImmQuant software in future 

analyses (see Section 7.4.4 for more details).  

Using your own reference data. To address this, choose "Other" [selection no. 1 below] and 

upload a reference file (formatted as detailed in Section 7.1.2.). In this case, the analysis requires 

the addition of a user-defined marker genes file [selection no. 2 below]. For the structure of the 

lineage-tree [selection no. 3 below], it is possible to choose among two options: 

 (a) 'No structure available': In this case, ImmQuant creates a node for each immune cell type that 

appears in the reference data, without providing the relationships among cell types. The results will 

be presented on each of these nodes. 

(b) 'User-defined (without coordinated)': uploading a user-defined file that indicates the 

relationships among cell types. The file format is detailed in Section 7.1.4. 

(c) 'User-defined (with coordinates)': Once a cell-type lineage tree is loaded, the user can modify 

the structure of the tree and then save the new structure as a .ct file. This file format includes the 

1 

2 
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coordinates of each cell type and is suitable for loading into the ImmQuant software in future 

analyses (see Section 7.4.4 for more details). 

   

 

7.3.1.1.The 'Additional properties' tab 

The 'Additional properties' tab allows to choose whether and how to calculate the relative 

expression levels. There are three options: 

1. 'Not required': In this case, DCQ is applied on input data without additional manipulations.  

2. 'Perform calculations using all samples': calculate fold change values relatively to the mean 

of all samples. 

3. 'Perform calculations using a control group': calculate fold change relatively to the average of 

a selected group of samples. Selecting this option opens the 'Control group selection' panel [see 

section b in the screenshot below]. The control group can be defined using two methods: (i) 

Choosing a unique string that appears in the name of all samples that belongs to the group (the 

"Choose by substring of the header" option). For the example 

"Human_expression_data_example_file.txt" file, the "control" string is common to all samples 

taken from control patients (18 samples in this group); (ii) Specify the column numbers 

(separated by "," or "-" with no spaces for separate or consecutive columns, respectively) of the 

samples in a group (the 'Choose by column numbers' option). For the same example file, the 

selection should be "1-18". Option i is demonstrated below: 

1 

2 

3 
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a 
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7.3.2.  Mouse – choosing deconvolution parameters 

The first parameter is the reference data [see selection no.1 in the screenshot below]. You will be 

able to choose whether to use the Immgen dataset (17), or alternatively, to upload your own 

reference data by choosing "Other".  

Using a pre-compiled reference data. The default option is to use our pre-compiled Immgen 

reference dataset (selection no. 1) and then choose between the two alternative pre-compiled 

marker genes sets: the signature genes (default) or an alternative FACS-based set (selection no. 2).  

  
 

Next, you can choose the cell type lineage-tree on which the results will be presented (see selection 

no. 3 in the screenshot above). For the structure of the lineage-tree, it is possible to choose among 

two options: 

(a) 'Pre-compiled based on the reference data': provides the pre-compiled hematopoietic lineage tree 

of the selected reference data.   

(b) 'User-defined (with coordinates)': Once a cell-type lineage tree is loaded, the user can modify 

the structure of the tree and then save the new structure as a .ct file. This file format includes the 

coordinates of each cell type and is suitable for loading into the ImmQuant software in future 

analyses (see Section 7.4.4 for more details).  

1 

2 

3 
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Using your own reference data. To address this, choose "Other" [selection no. 1 below] and 

upload a reference file (formatted as detailed in Section 7.1.2.). In this case, the analysis requires 

the addition of a user-defined marker genes file [selection no. 2 below]. For the structure of the 

lineage-tree [selection no. 3 below], it is possible to choose among two options: 

 (a) 'No structure available': In this case, ImmQuant creates a node for each immune cell type that 

appears in the reference data, without providing the relationships among cell types. The results will 

be presented on each of these nodes. 

(b) 'User-defined (without coordinated)': uploading a user-defined file that indicates the 

relationships among cell types. The file format is detailed in Section 7.1.4. 

(c) 'User-defined (with coordinates)': Once a cell-type lineage tree is loaded, the user can modify 

the structure of the tree and then save the new structure as a .ct file. This file format includes the 

coordinates of each cell type and is suitable for loading into the ImmQuant software in future 

analyses (see Section 7.4.4 for more details). 

   

3 

2 

1 
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7.3.2.1. 'Additional properties' tab  

The 'Additional properties' tab allows to choose whether and how to calculate the relative 

expression levels. There are three options: 

1. 'Not required': In this case, DCQ is applied on input data without additional manipulations.  

2. 'Perform calculations using all samples': calculate differential expression relatively to the 

mean of all samples. 

3. 'Perform calculations using a control group': calculate differential expression relatively to the 

average of a selected group of samples. Selecting this option opens the 'Control group selection' 

panel [see section b in the screenshot below]. The control group can be defined using two 

methods: (i) Choosing a unique string that appears in the name of all samples that belongs to 

the group (the "Choose by substring of the header" option). For the example 

"Mouse_expression_data_example_file.txt" file, the "TP.0h" string represents the time point 

zero sample; (ii) Specify the column numbers (separated by "," or "-" with no spaces for 

separate or consecutive columns, respectively) of the samples in a group (the 'Choose by 

column numbers' option). For the same example file, the selection should be "1". Option ii is 

demonstrated below: 

  

 

a 

b 
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7.3.3.  Other organisms - choosing deconvolution parameters 

The first parameter is the reference data [see selection no.1 in the screenshot below]. You will need 

to upload your own reference data by choosing "Other". Please follow the guidelines in Section 

7.1.2 while preparing this file. Next, you will need to upload your own set of marker genes by 

choosing "Other" [selection no. 2]. This file should follow the description in Section 7.1.3. Finally, 

you will need to choose the lineage-tree on which the result will be presented [selection no. 3]: 

(a) 'No structure available': In this case, ImmQuant creates a node for each immune cell type that 

appears in the reference data, without providing the relationships among cell types. The results will 

be presented on each of these nodes. 

(b) 'User-defined (without coordinated)': uploading a user-defined file that indicates the 

relationships among cell types. The file format is detailed in Section 7.1.4. 

(c) 'User-defined (with coordinates)': Once a cell-type lineage tree is loaded, the user can modify 

the structure of the tree and then save the new structure as a .ct file. This file format includes the 

coordinates of each cell type and is suitable for loading into the ImmQuant software in future 

analyses (see Section 7.4.4 for more details). 

  

The 'Additional properties' tab allows you to choose how to calculate the relative expression levels 

(fold change), as detailed in Section 7.3.2.1. 

 

1 

2 
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7.3.4. Choosing an output file 

Once the input files were loaded and all running options were selected, the user can choose the 

location to save the cell type quantities output file, by proceeding to the 'Output file' tab.  

 

 

7.4. Visualization utilities (Stage III) 

After choosing the properties in the different 'Run Deconvolution' tabs, press the 'Run' button. Once the 

deconvolution process is finished, an output file is created (if specified; see Section 7.5.1) and a 

complete model is created. A model includes the deconvolution output for all the samples and the 

selected cell type lineage tree. ImmQuant is designed to handle multiple models in parallel. It is 

possible to save, load and switch between models, as detailed in Section 7.5.2. In the following we 

describe the three main visualization tools.  

 

7.4.1.  Cell type quantity lineage-tree viewer 

Once the deconvolution process is completed, the inferred relative cell type quantity values can be 

projected on top of the hematopoietic lineage tree. In particular, ImmQuant renders the predicted 

relative cell type quantities on the nodes of the tree in color. Here we first describe the lineage tree 

and then describe the color coding.   

Tree nodes are divided into two categories: 

a. Cell type nodes. A cell type node represents a cell type that is part of the reference dataset. The 

predicted quantities of cell types are projected on top of these nodes (see color coding below). 

b. Cell group nodes. These are dummy nodes that represent a specific lineage of cells (e.g., 

Dendritic cells in the screenshot below). The cell group nodes are colored in orange. 
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In this tree, edges between cell types indicate lineage relationships (differentiation and activation). 

The 'samples' dropdown (shown in the screenshot below) indicates the current sample that is shown 

on the top of the lineage tree. Use the dropdown menu to toggle the tree visualization between 

samples. 

 

The color coding of the predicted relative cell type values are based on the 'color range' menu. The 

full color range is between decrease (-1; in blue) to increase (+1; in red) while zero (no change) is 

displayed in white (see screenshot below).   

 

Default values are set according to the minimal and maximal values of the selected sample (e.g., -

0.04 and 0.04 in screenshot above). It is possible to set the top and bottom values of the color range; 

after setting the values, click the 'Update' button or press 'Enter'. When clicking the 'Default' button, 

color range is set automatically to the default range of the particular sample. 

 

Example cell type quantity lineage tree (Human) 

Using the example file "Human_expression_data_example_file.txt" together with the DMAP 

reference, the output lineage-tree of the 

"parotid_tissue_from_primary_Sjogren_syndrome_patient_14" sample is the following: 
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Example cell type quantity lineage tree (Mouse) 

Using the example file "Mouse_expression_data_example_file.txt" together with the Immgen 

reference, the output lineage-tree of the "123 h" sample is the following: 

 

 

Additional Menu options 

 

 

 

       Toggle the cell quantity matrix viewer on and off. 

 

    Toggle the comparative viewer on and off.  

 

                       Save the specific tree shown on screen as an image file (.PDF, .jpg, .bmp, .gif, .png). 

 

Displays a bird eye view of the cell quantity lineage tree. This option can be used to observe 

the structure of a large lineage tree. 
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7.4.2. Cell type quantity matrix viewer 

The deconvolution output can also be viewed as a heatmap in a matrix viewer. By clicking on the 

"cell type quantities matrix viewer" button      , the heatmap viewer window will appear. Each 

column represents a sample and each row represents a different immune cell type. Each entry in the 

matrix contains the inferred relative quantity of a certain cell type in a specific input sample. For 

example, when using the "Mouse_expression_data_example_file.txt" file with the parameter setting 

specified in Sections 6.1-6.3, the red/blue coloring scheme indicates an inferred increase/decrease 

in quantity relatively to time point zero, as shown below: 

 

The color coding is as in Section 7.4.1. In particular, the matrix renders the predicted cell type 

abundance values according to the setting in the 'color range' menu. The full color range is between 

decrease (-1; in blue) to increase (+1; in red) while zero (no change) is displayed in white (see 

screenshot below).   

 

 It is possible to set the top and bottom values of the color range; after setting the values, click the 

'Update' button or press 'Enter'. When clicking the 'Default' button, color range is set automatically 

to the default range of the particular sample. 

The heatmap can be sorted by the inferred values in a cell type (updating the samples order) by 

clicking on the title of the cell type in the display. The heatmap can be also sorted by the inferred 
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values across a sample (updating the cell types order) by clicking on a sample title. It is possible to 

switch between sorting in increasing and decreasing orders by clicking again on the same title. 

Whenever pointing a cell in the matrix, the inferred cell quantity and cell description are presented. 

 

Additional menu options 

 

 

 Reset to default zoom factor. 

            Zoom in and out. 

Increase and decreasing the length of the sample titles.  

   Switching the matrix viewer to the comparative viewer. 

Saving the matrix as a tab-delimited text file (the format is as detailed in Section 7.5.1). 

   Save the heatmap shown on screen as an image file (.PDF, .jpg, .bmp, .gif, .png). 

 

7.4.3.  Comparative viewer 

The deconvolution output can be viewed as a comparative graph, where the idea is to compare the 

inferred cell types quantities between two desired groups of samples (requires more than one 

sample for each group). By clicking on the 'Comparative viewer' button, a new dialog 

box will appear. First, you will need to select the specific groups you want to compare (see image 

below). Each group can be defined using two methods: (i) Choosing a unique string that appears in 

the name of all samples that belongs to the group (the "Choose by substring of the header" option). 

For the example "Human_expression_data_example_file.txt", the "control" string is common to all 

samples taken from control patients (18 samples in this group); the "Sjogren" string is common to 

all samples taken from diseased patients (17 samples in this group). (ii) Specify the column 

numbers of the samples in a group (the "Choose by column numbers" option). Column numbers 

should be separated by either "," or "-" (with no spaces) for separate or consecutive columns, 

respectively. For the abovementioned example file, the selection should be "1-18" (group 1) and 

"19-35" (group 2). The former option is demonstrated below: 
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The boxplot indicates the first (Q1), second (median) and third (Q3) quartiles of the output cell 

quantities, where the upper whiskers indicate the minimum between the maximum value and 

Q3+1.5(Q3-Q1), while the lower whiskers indicate the maximum between the minimum value and 

Q1-1.5(Q3-Q1). The outliers are those cell quantities that are lower or higher than the whiskers. 

We note that the cell-type quantities (y-axis) may reflect either absolute or relative quantities, 

depending on the pre-processing of the input gene expression data (as described in Section 7.4, top) 

 

In all cases, a single asterisks highlights t-test P< 0.05; double asterisks highlights cell types that 

attained FDR 0.1. 
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Additional menu options 

 

  

 

Reset to default zoom factor. 

            Zoom in and out. 

Increase and decreasing the length of the cell type titles.  

  

Switching between the comparative viewer and the cell quantity matrix viewer. 

 

Re-opening the 'Two groups selection' dialog box.  

 

Save the screen as an image file (.PDF, .jpg, .bmp, .gif, .png). 

 

7.4.4. Cell type lineage tree – advanced options 

A cell type lineage-tree represents only the structure of the tree (without the inferred cell type 

quantities in a specific sample). Once a cell type lineage tree is loaded (e.g, by running 

deconvolution on a certain data file) the user can modify the structure of the lineage tree and then 

save the new structure as a .ct file. In future analyses, the ".ct file" can be used as a user-defined 

(with coordinates) cell type lineage tree. 

Modifying the cell type lineage tree 

a. Adding a new node: Right click on the cell quantity tree area and choose the 'Add Variable' 

option [1]. In the opened dialog box, the user needs to set the new node's name [2] and description 

[3] (optional). It is allowed to add only cell group nodes (see Section 7.4.1; for adding or missing 

actual cell types you need to update the input reference data and run ImmQuant once again using 

the modified reference data). 

 

 
1 
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b. Editing a node and/or an edge: Right click on a node and choose the 'Edit Variable' option. 

 

In the 'General' tab, you can modify the name or the description of the selected node. Note that if 

you would like to use the modified tree (including the updated names) in future analysis as a "user-

defined (with coordinates)" cell type lineage tree, you need to update the cell-type names in the 

reference data input file accordingly. 

2 

3 
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In addition, the 'Relations settings' tab allows modifying the parental node. The desired parental 

node should be selected in the "select a new parent" section. If the node is a root (no parent) the 

"None" option should be selected. After clicking the 'Update' button and accepting the change, a 

modified edge will be displayed on top of the lineage tree. 
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Saving and using the cell type lineage tree 

The cell type lineage tree can be saved as a ".ct" file using the  button in the main toolbar or the 

'File' >> 'Save cell type lineage tree' tab.  

 

This file can be later used as an input "user-defined (with coordinates)" cell type lineage tree when 

running deconvolution (as described in Sections 7.3.1-7.3.3).  

 

7.5. Loading and saving 

7.5.1. Saving the results - a tab-delimited output file format 

If an output file was specified (as detailed in Section 7.3.4), the file is generated automatically. This 

is a tab-delimited file where each row is a different immune cell type (as specified in the first row 

of the reference data file, see Section 7.1.2) and each column is a different heterogeneous sample 

(as specified in the header row of the heterogeneous tissue file, as detailed in Section 7.1.1). Each 

matrix entry contains the (absolute or relative) abundance of a specific immune cell type in a 

particular sample. An example output file can be found in: 

"./ImmQuant/example_files/Mouse_deconvolution_output_example_file.txt" for mouse (match the 

mouse example input file and chosen parameters as detailed in Section 6) and 

"./ImmQuant/example_files/Human_deconvolution_output_example_file.txt" for human (match the  

human example in Sections 7.2 and 7.3.1, selecting the 'Not required' option in Section 7.3.1.1). 
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7.5.2. Loading and saving a model 

As noted above, a model includes the deconvolution output for all the samples and the cell type 

lineage tree. 

Saving a model. A model can be saved as a ".model" file using the button in the main 

toolbar or by pressing the tab 'File' >> 'Save model'. 

 

Loading a model. A model (".model" file), can be loaded into ImmQuant by using the  button in 

the main toolbar or the 'File' >> 'Load model' tab.  

 

Once a model is loaded, it can be viewed through the three alternative viewers, as detailed in 

Section 7.4. 

Switching between models. ImmQuant is designed to handle multiple models in parallel. Each 

model appears in a different window. You can navigate between these models by clicking on their 

tabs. The different models can be generated in two ways: (i) loaded from a .model file. In such case 

the name of this model is the name of the file; (ii) using a new deconvolution run. In such case, the 

title of the tab is the concatenation of the reference data and time (e.g., "IRIS_ 18:17:55" stands for 

choosing IRIS as a reference data and running the analysis at 18:17:55).  
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The switching option can be used, for example, as a comparison between runs with different 

parameters. Switching between models is also possible using the "Windows" tab in the main menu. 

 

 

7.5.3. Loading and saving a session 

A session includes all currently open models. 

Saving a session A session can be saved as a ".zip" file using the  button in the 'File' >> 'Save 

session' tab.  

 

Loading a session. A session can be loaded using the  button in the 'File' >> 'Load session' tab.  
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8. Frequently asked questions (FAQ) 

FAQ 1:  Security definitions in Mac. 

 In Mac, in some cases security definitions do not allow the execution of ImmQuant, since it is an 

unidentified software.  

 

In order to permit ImmQuant's execution, you should enter the 'Applications' directory on your Mac, then 

click the 'System Preferences' directory and finally click 'Security & Privacy'. In the opened window you 

should click the 'Open Anyway' button. 

 

In the next conformation window click the 'Open' button. 
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FAQ 2: Finding the location of the R executable file. 

Windows. The R executable file can be found using the 'Command Prompt'. In Windows 7, click on 'Start' 

and search for 'cmd'. In Windows 8 and 10, you can also right-click on the 'Start' button and 

choose 'Command Prompt'. In the command prompt you should type 'where /R C:\ R.exe' which will search 

the R executable file in 'C' directory (you may consider searching R executable file in 'D' directory as well). 

The R executable that should be chosen is the latest version found directly in the 'bin' folder (e.g c:\Program 

Files\R\R-3.2.2\bin\R.exe). 

 

Mac. The R location can be found using the Terminal. It is located in your 'Applications' folder and the 

'Utilities' sub-folder. In the opened window you should type the command 'which R', which provides the 

required location. 
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