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Immune Repertoire Sequencing (RepSeq)
Strategies – Sequencing millions of V(D)J recombinations from T-cells or B-cells
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Immune Repertoire Sequencing (RepSeq)
Identification of all VDJ recombinations

1 000 000 VDJ = 100 000 s1 000 000 VDJ = 100 s
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Vidjil
High-throughput Repertoire Sequencing (RepSeq) analysis

Web Application

Vidjil-algo

C++

Client

Javascript, d3.js

Patient database
Server

Python, web2py,
AJAX

I code on http://git.vidjil.org/
I open-source (GPL v3), public issue tracker (Gitlab)
I continuous integration, > 2, 000 unit and functional tests

Duez et al., PLOS One, 2016

http://git.vidjil.org/
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Vidjil-algo
analyses recombinations on all human TR/Ig locus



One pass for each recombination system

ACACGGCCGTGTATTACTGTGCGAGAGAGCTGAATACTTCCAGCACTGGGGCC



One pass for each recombination system

ACACGGCCGTGTATTACTGTGCGAGAGAGCTGAATACTTCCAGCACTGGGGCC
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How could we find
a V(D)J recombination (if any)

in a single pass?
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V(D)J detection or V(D)J assignment?
V(D)J detection

V(D)J assignment



Comparison with other software

MiXCR V(D)J-assign all reads (Bolotin et al, 2015)

IgReC V(D)J-assign all reads (Shlemov et al, 2016)

Vidjil-algo (old) V(D)J-detect all reads
and assign most abundant clusters

Vidjil-algo (new) V(D)J-detect all reads
and assign most abundant clusters

Thus the comparison is unfair
but that’s the only one we can do
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Benchmark datasets

True dataset All V(D)J recombinations, with random indels at
junctions and 2% differences

False dataset Random DNA sequences of length 350–450
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Conclusions

A linear-time alignment-free V(D)J detection

Much quicker, about as precise as before

In the future:
Consider several results per state

Optimize spaced seeds for each recombination system

Integrate to the Vidjil platform (50 samples/day)


