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Example data sheet for 

QUANTITATIVE DATA INTERPRETATION 

1. The facility provides the quantitative data in the excel sheet with name of the protein 

identified or genes and its abundance value in the respective column as per sample. The most 

general format would look like the below mentioned table. In this table there was two group 

of sample (control vs Treated) in triplicate and facility had acquired the data using DIA (Data 

independent workflow) and reported the protein abundance values for each of the samples 

from different groups. If user has data in some other format, then user need to transform its 

data in the following format for analysis using this pipeline of analysis. 

2. (Note: absolute abundance values required, not log transformed) 

 

 
 

3. Filtering of the data table: It might be possible that all the replicate might not have the 

abundance value in every sample of the group so we always recommend that user should 

accept the proteins which have abundance value in at least 70% (2/3) of the samples in each 

group. To filter out those proteins/ genes (eg. rsmF, rssB) which are not having the abundance 

value in replicate or groups, the numbers of data points in each of the group have to be 

counted to filter the genes with no replicate data points by using the COUNT function in Excel: 
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4.  

 

 

Such examples should be filtered 

             

 

 

5. Fold change Calculation/ Differential expression of Protein (DEP): To calculate the fold 

change expression of the protein the protein abundance values in each groups should be 

averaged and then the average abundance value need to be used for differential expression 

of Gene. In order to calculate the DEP use average abundance value of one protein in each 

group and divide the average abundance value from the remaining group of samples as 

mentioned below. 
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6. Statistical Significance (P value) calculation using student t-test: P-values were calculated 

using T-Test after selecting the replicate in the group and then using the formula in the 

formula tab. 

 

 

 Array1 – The first group data set. 

 Array2– The second group data set. 

 Tails – Specifies if it is a one-tailed or two-tailed test. 
o If tails = 1, T-TEST uses the one-tailed distribution.  
o If tails = 2, T-TEST uses the two-tailed distribution. 

 Type– The type of t-test to perform: 
o Type 1: Performs a paired t-test 
o Type 2: Two-sample equal variance t-test Unpaired. 
o Type 3: Two-sample unequal variance t-test Unpaired. 

 
7. Log transformation of differential expression of proteins and p-value Log transformation of 

fold change and p-values were done to the base of 2 and 10 respectively. [Note: for p value 
(negative logarithm to base 10 is to be calculated)]. The above log transformed values were 
used for the generation of Volcano Plot as mentioned below. P value cut-off of less than 0.05 
was used to determine the significant proteins and log 2 fold change of ≥1 was considered 
as up-regulated proteins whereas log2 fold change of ≤ -1 is considered as down regulated. 
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Volcano Plot for Differentially Expressed Proteins 
X-axis: Log2 (Fold Change) and Y-axis: (-) Log10 [P-values] are needed for making a volcano plot. 

 
P value cut-off of less than 0.05 was used to determine the significant proteins and log 2 
fold change of ≥1 was considered as up-regulated proteins whereas log2 fold change of ≤ -1 
is considered as down regulated. 
 

 
 
Horizontal line: pvalue cut-off ≤ 0.05, Vertical lines: Log 2 fold change cut-off ≥1 or ≤ -1 are 
added manually from shapes 
 

8. The significance was concluded from p-value. 
 

 
 
If p-value<= 0.05, SIGNIFICANT (TRUE) 
If p-value >0.05, NON-SIGNIFICANT (FALSE) 
 
Similar function can also be used for the UP and Down for up regulated and down regulated 
proteins, if the same formula is used on log2 (FC) column and cut off for up regulated and down 
regulated should be used as ≥1 or ≤ -1 for up regulated and down regulated proteins respectively 
then separate list of the DEP (UP and Down) can be generated for the GO (Gene Ontology) 
GO and Heat map analysis may be performed on DEP using Shiny GO and Morpheus. 
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Resources 
 
1. ShinyGO – For Gene Ontology and enrichment analysis 

http://bioinformatics.sdstate.edu/go/ 
 

2. Morpheus – For heat map and clustering analysis 
https://software.broadinstitute.org/morpheus/ 
 

3. BoxPlotr – For boxplot representation of data 
http://shiny.chemgrid.org/boxplotr/ 
 

4. ClustVis – For principal component analysis 
https://biit.cs.ut.ee/clustvis/ 
 

5. VolcaNoseR – For volcano plot 
https://huygens.science.uva.nl/VolcaNoseR2/ 
 

6. ggVolcanoR – for volcano and upset plot 
https://ggvolcanor.erc.monash.edu/ 
 

7. Venny 2.0 – for Venn Diagrams 
https://csbg.cnb.csic.es/BioinfoGP/venny.html 
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