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AGENDA:

CountESS with Nick Moore!



CountESS
Count-based Experimental Scoring and Statistics



Hollerith 1890 Tabulating Machine and Sorting Box
Image: Adam Schuster, CC BY 2.0, via Wikimedia Commons

https://commons.wikimedia.org/wiki/File:HollerithMachine.CHM.jpg
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Not having to learn Unix, Python / 
Pandas, R, Make and/or Snakemake

and also work out which of the hundreds of available 
bioinformatics libraries aren’t terrible

all before you get any science done. 

barcodes



Source: Biomedcentral (emphasis mine)



Enrich2:

● GUI based
● Python 2 - EOL!
● Specific to a few experiments
● Difficult to extend

CountESS:

● GUI based
● Python 3.9+
● Plugin architecture
● Simple, single text config file
● Flexible pipeline



CountESS Plugins & Pipelines

● Some plugins included, plus it’s easy to install / write new ones.

● Plugins are connected together in a potentially complex pipeline.



CountESS Architecture



CountESS Documentation
https://countess-project.github.io/CountESS/



Installing CountESS
pip install countess



Running CountESS
countess_gui

countess_cmd





Examples
https://github.com/CountESS-Project/countess-demo/



Example 1: Reading & Counting Sequences

sequence,time
AGTTCGAGGACATGGTGAGT,1
GATGTCCTAAGGGTCGATTC,1
TTCAGTACCTAAACTATGTT,1
TTTATATTTCGAGTGAATGT,1
CAACGAGAGATGTAGGAGAA,1
GTAACAGGAGTCATGTTTCC,1
     (etc)

sequence,time
GTTCGGCTACCAGGCGAGGA,2
TCTCCTTTGACGACTCGCAC,2
GTTAAGGGCCTCCAAGGAGA,2
AGAGACTGCGCACCGCCCGC,2
GTACACTCAATAAGTACTGT,2
TCATTATACTTCTCAATACT,2
     (etc)







sequence time count

AAAAA 1 5

AAAAA 2 7

CCCCC 1 8

GGGGG 1 10

GGGGG 2 3

sequence count__time_1 count__time_2

AAAAA 5 7

CCCCC 8 0

GGGGG 10 3

pivot expandindex









Example 2: Translating Barcodes & Calling Variants

barcode,sequence
ATTCCCGTAATCTACGATTA,ATGCTTTGTACGGGTGGTGCCCTGGCTTATCTATCTAGAT
CCGTCTCCGAGTCACGGTCGAATTTAGGTACTGCACTATCCTTTGAGGCGGGAAGGGCCAC
AAGGGCCGACCCTTGTCGGATAAAATTTGCTAAGAGGAAGGTCTAG
TTACGGTCTGCGTTGGAATC,ATGCTTTGTACGGGTGGTGCCCTGGCTTATCTATCTAGAT
CCGTCTCCGAGTCACGGTCGAATTTAGGTACTGCACTATCCTTTGAGGCGGGAAGGGCCAC
AAGGGCCGACCCTTGTCGGATAAAATTTGCTAAGAGGAAGGTCTAG
AGGGCCGTGCCAAGTGCAGT,ATGCTTTGTACGGGTGGTGCCCTGGCTTATCTATCTAGAT
CCGTCTCCGAGTCACGGTCGAATTTAGGTACTGCACTATCCTTTGAGGCGGGAAGGACCAC
AAGGGCCGACCCTTGTCGGATAAAATTTGCTAAGAGGAAGGTCTAG
TGTAGTGCCGTATTTGTGGC,ATGCTTTGTACGGGTGGTGCCCTGGCTTATCTATCTAGAT
CCGTCTCCGAGTCACGGTCGAATTTAGGTACTGCACTATCCTTTGAGGCAGGAAGGGCCAC
AAGGGCCGACCCTTGTCGGATAAAATTTGCTAAGAGGAAGGTCTAG













Example 3: FASTQ and VAMP-seq
vampseq_1_1.fastq

@COUNTESS-TEST-DATA:0
GGTAGAAGATAAAAAAAGCA
+COUNTESS-TEST-DATA:0
ZZZZXYZZYXYZZYXYZZYX
@COUNTESS-TEST-DATA:1
GCTACTACGTGGACTGGCCA
+COUNTESS-TEST-DATA:1
ZZZZXYZZYXYZZYXYZZYX
@COUNTESS-TEST-DATA:2
AAGGGATCGAAAGTCCCAAT
+COUNTESS-TEST-DATA:2
ZZZZXYZZYXYZZYXYZZYX

vampseq_1_2.fastq

@COUNTESS-TEST-DATA:0
CTATATGGGCATTCCCGACT
+COUNTESS-TEST-DATA:0
ZZZZXYZZYXYZZYXYZZYX
@COUNTESS-TEST-DATA:1
TGGCAGATACGGTCAAGTCA
+COUNTESS-TEST-DATA:1
ZZZZXYZZYXYZZYXYZZYX
@COUNTESS-TEST-DATA:2
GAGGACCTTGTCTTTGAAAG
+COUNTESS-TEST-DATA:2
ZZZZXYZZYXYZZYXYZZYX



Example 3: FASTQ and VAMP-seq

Reference: "Multiplex Assessment of Protein Variant Abundance by Massively Parallel Sequencing"

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5980760/pdf/nihms956040.pdf














CountESS Status
Currently v0.0.61
About to be v0.1.0

Working with several datasets and 
performing quite well.

Still needs feedback and I’m available 
to help!



CountESS Future
Reading paired sequences.

Reading SRA datasets directly!

Simple visualizations.

More efficient processing for large 
data files.



?


