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I. Overview

Received input file example_dataset.fasta was analyzed by Evrogen’s TRBase software. The following steps were performed:

1. Multistep sequence error removal (see Input Data Quality Statistics)

2. CDR3 extraction from RAW FASTA data (see Sequences Table).

3. Referring each sequence read to a particular V and J family employing BLAST algorithm (see Sequences Table).

4. Clusterisation of individual clones (sequence reads with identical V, J and CDR3). The relative amount of each clonal sequence corresponds to the
actual abundance of the T cell clone (see Sequences Table).

5. Virtual CDR3 length spectratyping for each of the V and J gene families (see Spectratypes).

6. Computing a relative abundance of V and J gene families (see Genes Abundance).

II. Input Data Quality Statistics

Input data quality, for example_dataset.fasta, was rated overall as good. Several error tests were performed to filter final clone sets (see TRBase algorithm
at a glance). Only clones without any errors underwent further analysis. However, sequences with detected errors were not discarded but marked with flags
(see Sequences Table). The pie-chart below represents error type percentage:

No errors ( 80% )

Sequence errors ( 14% )

Stop codons ( 4% )

Frame errors ( 2% )
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III. Output Description

TRBase output is located in the attached CC129531_Report.xls file. Here you can find a brief description of available data.

a. Sequences Table

Column A contains internal ID of the clone.
Column B contains sequence reads count – calculated number of equivalent sequences comprising the clone.
Column C contains amino-acid sequence of the clone derived from the nucleotide sequence.
Column D contains nucleotide sequence of the clone.
Column E contains percentage of the clone in the V gene family. IMGT gene nomenclature is used.
Column F contains V beta gene segment name identified for the clone.
Column G contains percentage of the clone in the J gene family. IMGT gene nomenclature is used.
Column H contains J gene family name identified for the clone.
Columns I-K contain flags that mark error type detected in the clone (if any).
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b. Spectratypes
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In silico CDR3 region length spectratypes for each of the V and J gene families are displayed as his-
tograms showing the number of sequences sorted according to the CDR3 lengths for each group of
clones sharing identical V beta or J beta gene segments. This simplifies analysis and allows for the
comparison of data obtained through TCR profiling service with results from a classic spectratyp-
ing approach. CDR3 length is plotted along the x-axis. The number of sequences (i.e. abundance
of a clone) is plotted along the y-axis. Spectratypes are available for all V and J genes families.
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c. Genes Abundance

The histogram shows abundance of TCR V beta genes. Gene names according to IMGT gene nomenclature are plotted along the x-axis. The number of
sequence reads referred to the gene family is plotted along the y-axis. Pie-chart represents relative abundance of the major clones among other.
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IV. TRBase algorithm at a glance

BLAST databases containing V beta and J beta nucleotide reference sequences are obtained from the IMGT/ GENE-DB database. First, to extract the
CDR3 sequence data, the 2nd-CYS1 and J-PHE2 positions in the raw sequence are determined. Next, the following steps are performed to analyze each
sequence compared with the original data set:

1. Using the blastn program, the raw sequence is searched to identify matches in the V beta database.

2. Using the blastn program, the raw sequence is searched to identify matches in the J beta database.

3. In the case where matches are found in both the above searches, we take the best matches as V and J genes for the sequence.

4. The 2nd-CYS and J-PHE positions are determined using the resulting alignments.

5. Error tests are performed:

a) The first nucleotides of 2nd-CYS and J-PHE codons must be in the same reading frame.

b) No sequencing errors in CDR3 nucleotide sequence (e.g. “N” set by sequencer)

c) The CDR3 sequence must not have stop codons.

Such errors are shown in corresponding columns of output *.xls report file and can be filtered out.

The program then clusterises the set of analyzed sequences based on the data obtained by the equivalence of V beta and J beta genes types, and a CDR3
nucleotide sequence. In other words, the program categorizes the original set into subsets of equivalent sequences. We refer to the equivalence classes
obtained as “clones”, and characterize each with a V beta and J beta gene type, CDR3 nucleotide sequence, and count (number of sequences). The set of
clones is further analyzed and a set of graphical interpretations is generated.

1According to the IMGT definition, CDR3 starts right after 2nd-cystein at position 104 of the amino acid sequence of the T-cell receptor chain
2Amino acid following the end of CDR3 according to the IMGT definition
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