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TCR analysis

1. Sequency Quality
1. Trimming of bad sequence data

>H7U1JGS@1AABZD LEN=157 QL=15 QR=171
ncctatcccctgtgtgecttggecagtctcagAGCTCTGAGCTGAATGTGAACGCCTTGTTGCTGGGGGACTCGGCCCTCTATCT
CTGTGCCAGCAGCTTGGCTCCGAGGGCCTACAATGAGCAGTCTTGGGCCAGGGACACGGCTCACCGTGCTA
>H7U1JGS@1ABGGZ LEN=162 QL=15 QR=176
cctatcccctgtgtgecttggecagtctcagAGCTCTGAGCTGAATGTGAACGCCTTGTTGCTGGGGGACTCGGCCCTCTATCTC
TGTGCCAGCAGCCGCAGCTGGGCTAGCGGAAGCAATGAGCAGTTCTTCGGGCCAGGGACACGGCTCACCGTGCTA
>H7U1JGS@1AZQVO LEN=160 QL=15 QR=174
cctatcccctgtgtgeccttggcagtctcagAGCTCTGAGCTGAATGTGAACGCCTTGGAGCTGGAGGACTCGGCCCTGTATCTC
TGTGCCAGCAGCTTGGAACTAGCGGGGCCGTACGAGCAGTACTTCGGGCCGGGCACCAGGCTCACGGTCACA
>H7U1JGS@1AB892 LEN=162 QL=15 QR=176
cctatcccctgtgtgecttggcagtctcagAGCTCTGAGCTGAATGTGAACGCCTTGGAGCTGGACGACTCGGCCCTGTATCTC
TGTGCCAGCAGCAGGGTAGCGGGAAGAGGGGCCAATGAGCAGTTCTTCGGGCCAGGGACACGGCTCACCGTGCTA
>H7U1JGS@1AFBGF LEN=153 QL=15 QR=167
cctatcccctgtgtgecttggcagtctcagAGCTCTGAGCTGAATGTGAACGCCTTGGAGCTGGACGACTCGGCCCTGTATCTC
TGTGCCAGCAGTAAGGACCAGAGTAATGAGCAGTTCTTCGGGCCAGGGACACGGCTCACCGTGCTA

>H7U1JGS@1AAUP3 LEN=288 QL=15 QR=302
CCTATCCCCTCCGTTAGTTCCCCGTCCGTTTGGGTCGACCGTTTCGGTCCAAGGTACGTCCTACGTAGGACGTCCTTGGAAAGT
CGTTGGAAAACGTCCGTTTGGTTAACGGCCCTTTGGGGGTTACGTCCGGTCCCGGGGGTACGTTACGGTCCCCTTCCTTAGTTC
GTCCCTAGGTCGACCGACGTTCGGTAGGCTACGGGACGGAACGGTACGAGCAGTACTTCGGGCCGGGCACCAGGCTCACGGTCA
CA



Seqguence Quality

Data Selection ISequence Quality | Trim ends |

Select Fasta file: |I FASTA file I

No file selected

Select Quality file: QUALITY file |

No file selected

Select category field including sequence names corresponding to imported files:

[ Partial match I Match selected sequences with Fasta sequences

Select field including sequence to identify in corresponding imported files:

INA

HELP | ADVANCED CANCEL




Seqguence Quality

Data Selection  Sequence Quality ITrim ends |

[v lOutput quality of full Fasta sequence (based on Phred Quality Score)

Phred-threshold: I >20 (Base call accuracy 99%) v

™ Output quality of selected sequence (based on Phred Quality Score)

ADVANCEC CANCEL




Seqguence Quality

Data Selection | Sequence Quality  Trim ends

Trim procedure searches the first sequence match from the specified end.

[~ 5" End Trim:

[~ 3'End Trim:

™ Max sequence length::

" Reverse complement Fasta sequences before trimming

I~ Export trimmed sequences and Phred-quality data as Fasta files

Export filename: EXPORT file

No file selected

HELP | ADVANCEC CANCEL




Seqguence Quality

— Homology search
® First hit with minimum perfect match (rapid)

Funky Cells Sequence Import

-~

4

" Best homology hit with no minimum perfect match

Minimum perfect match length: 6

Minimum homology for a match: 0.5

Importance of sequence quality (Phred):

-~

\

HELP |

ADVANCEC CANCEL |

(o] o |

OK

Minimum

frequency
of correct
bases

Range: [0:10]
Corrects homology
match based on the
quality of the
sequence. Badly
sequenced
nucleotides count
least when value is
high.



Next Generation Sequence Files

>H7U1]GS@1AABZD LEN=157 QL=15 QR=171
ncctatcccctgtgtgecttggeagtctcagAGCTCTGAGCTGAATGTGAACGCCTTGTTGCTGGGGGACTCGGCCCTCTATCT
CTGTGCCAGCAGCTTGGCTCCGAGGGCCTACAATGAGCAGTCTTGGGCCAGGGACACGGCTCACCGTGCTA
>H7U1JGS@1ABGGZ LEN=162 QL=15 QR=176
cctatccectgtgtgecttggecagtctcagAGCTCTGAGCTGAATGTGAACGCCTTGTTGCTGGGGGACTCGGCCCTCTATCTC
TGTGCCAGCAGCCGCAGCTGGGCTAGCGGAAGCAATGAGCAGTTCTTCGGGCCAGGGACACGGCTCACCGTGCTA
>H7U1]GS@1AZQV@ LEN=16@ QL=15 QR=174
cctatcccctgtgtgecttggcagtctcagAGCTCTGAGCTGAATGTGAACGCCTTGGAGCTGGAGGACTCGGCCCTGTATCTC
TGTGCCAGCAGCTTGGAACTAGCGGGGCCGTACGAGCAGTACTTCGGGCCGGGCACCAGGCTCACGGTCACA
>H7U1]GS@1AB892 LEN=162 QL=15 QR=176
cctatccectgtgtgecttggeagtctcagAGCTCTGAGCTGAATGTGAACGCCTTGGAGCTGGACGACTCGGCCCTGTATCTC
TGTGCCAGCAGCAGGGTAGCGGGAAGAGGGGCCAATGAGCAGTTCTTCGGGCCAGGGACACGGCTCACCGTGCTA
>H7U1JGS@1AFBGF LEN=153 QL=15 QR=167
cctatcccctgtgtgecttogcagtctcagAGCTCTGAGCTGAATGTGAACGCCTTGGAGCTGGACGACTCGGCCCTGTATCTC
TGTGCCAGCAGTAAGGACCAGAGTAATGAGCAGTTCTTCGGGCCAGGGACACGGCTCACCGTGCTA

>H7U1]GS@1AAUP3 LEN=288 QL=15 QR=302
CCTATCCCCTCCGTTAGTTCCCCGTCCGTTTGGGTCGACCGTTTCGGTCCAAGGTACGTCCTACGTAGGACGTCCTTGGAAAGT
CGTTGGAAAACGTCCGTTTGGTTAACGGCCCTTTGGGGGTTACGTCCGGTCCCGGGGGTACGTTACGGTCCCCTTCCTTAGTTC
GTCCCTAGGTCGACCGACGTTCGGTAGGCTACGGGACGGAACGGTACGAGCAGTACTTCGGGCCGGGCACCAGGCTCACGGTCA
CA
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TCR analysis

1. Sequency Quality
1. Trimming of bad sequence data

2. Blast exported data (bioinformatics) — external analysis
(http://www.imgt.org/IMGTindex/IMGTHighV-QUEST.php)

| © | www.imgt.org/IMGTindex/IMGTHighV-QUEST.php @ | Q search DR al=N B

IMGT®, the international ImMunoGeneTics information
system®

hitp /’www imgt org

Home / IMGT Web resources / IMGT Index / IMGT/HighV-QUEST

IMGT/HighV-QUEST

Or other external software!



TCR analysis

1. Sequency Quality
1. Trimming of bad sequence data

2. Blast exported data (bioinformatics) — external analysis
(http://www.imgt.org/IMGTindex/IMGTHighV-QUEST.php)

3. Pivot tables to aggregate data
1. Clonotypes (nucleotide sequence)
2. Clonotype distribution (singletons versus polytons)

4. ldentify quality of a specific sequence

2. Peptide analysis
1. Pivot table to extract clonotypes (AA)
2. Physico-chemical properties

3. Similarity and Diversity
1. Join data (MID2 and MID2)
2. How to compare data from multiple samples



Similarity and Diversity Analyzer

— Similarity Analysis
[v' Overlap Count

[v' Morisita's overlap index

Classic ecology
(& Simpson's index measures
" Horn's modification (Google IT)

— Diversity Analysis

[v' Shannon Entropy  [v Normalized

¢ Bit (base = 2)
 Natural (base = €)

C Digit (base = 10)




Boolean analysis

1. What is boolean gating?



EBV-specific CD8 T cell polyfunctionality

Peptide Surface Intracellular
stimulation stain incl. tetramer stain
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Exhaustive combinatorial boolean analysis
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Exhaustive combinatorial boolean analysis
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Exhaustive combinatorial boolean analysis

-+

-+

v

n
FN- TNF-o.  MIP-1f === 2
+

+

2.Sum

-+

\ /)

4
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Exhaustive combinatorial boolean analysis




Exhaustive combinatorial boolean analysis

3. Overlay




Exhaustive combinatorial boolean analysis
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Exhaustive combinatorial boolean analysis
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Exhaustive combinatorial boolean analysis




Exhaustive combinatorial boolean analysis

3. Overlay




Boolean analysis

1. What is boolean gating?

2. Polyfunctionality analysis
1. Boolean data miner
2. Find optimal parameter estimates
1. Track Function
2. Bootstrapping



EBV-specific CD8 T cell polyfunctionality

Peptide Surface Intracellular
stimulation stain incl. tetramer stain
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EBV-specific CD8 T cell polyfunctionality

A cD8

EBV specific (BZLF1)
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Boolean analysis

1. What is boolean gating?

2. Polyfunctionality analysis
1. Boolean data miner
2. Find optimal parameter estimates
1. Track Function
2. Bootstrapping

3. Phenotype analysis
1. NK cell subsets
2. Scatter plotter



NK function

1 ) KIR

[

NK cell KAR .

Protected because of sufficient Killed because of insufficient
MHC expression MHC expression



NK phentype and KIR expression

early inter late
CD56Dim CD56Dim CD56Dim
NKG2A+ <-- NKG2A- - NKG2C+
KIR+ = KIR+ KIR+
CD16- 2 CD16+
CD56 Bright : Memory
e NKG2A+ § cells?
precursors KIR- i

\ CD56 Dim |  /<-- CD56Dim > CD56Dim
NKG2A+ >  NKG2A- NKG2C+
KIR- KIR- KIR+




NK phentype and KIR expression

CD16

m
[T 1"

[T T T T Ty T

1]

NKG2A+
KIR+

CD16- 2

NK precursors

CD16+
CD56 Bright
NKG2A+
KIR-

NKG2A
early inter late
CD56Dim CD56Dim CD56Dim
<-- NKG2A- - NKG2C+
= KIR+ KIR+
Memory
' cells?
CD56 Dim <-- CD56DIim - CD56Dim
NKG2A+ -  NKG2A- / NKG2C+
KIR- KIR- / KIR+

e

Bayard et al. EJI 2016



Boolean NK phentype analysis

CD16

|.mu.|'|'|mum|a T T

o 1] 10 0

CD56

10°

Kir2DL2DL3

0

T T T T

10° 10* 10° 0 10° 10* 10°

NKG2A NKG2A

0 10° 10*

NKG2A

7 parameters -> 27 = 128 boolean gates

10°

Bayard et al. EJI 2016



Boolean NK phentype analysis

Assignments:

1. Identify the frequency of 2A+2C-, 2A-2C- and 2A-2C+ NK
cell subsets.

2. Identify the frequency of the three KIRs within the three
subsets.

3. Exclude CD69 from the analysis.

4. Make comparative scatter plots of the data.



