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MaccuposaHHoe cekBeHupoBaHue Ha lllumina
(no4ytKn) 6e3 owmnbok:
YTO MOXET MOJIEKYNsSIpHOE BapKkoamMpoBaHMe
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INlornka monekynapHoro bapkoanpoBaHUS
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Apantep ¢ NNNN:

GGTAUCAACGCAGAGUNNNNUNNNNUNNNNUCTTrGrGrGrG
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T KNneTkn n T-KNeTo4yHble peLenTopbl
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CTpykTypa aff T-KneTo4yHoro peuenrtopa

llumina
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[eHepauunsa padHoobpasua B-uenu T-KNeTo4YHoro
peuenTopa

CDR3p
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recombination signal sequences
to yield a DNA hairpin
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HopmMunpoBKka ¢ NOMOLLbIO MOSIEKYISAPHOIO
bapkogmpoBaHus
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HopmMunpoBka ¢ NOMOLLIbIO MONEKYNAPHOIO

bapkogmpoBaHus
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CHumxaetcs n pasHoobpasune peneptyapa TCR
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Diversity metrics

exact resampled
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Shugay et al, VDJtools, PLOS Comp Biol, 2015.



TCR beta diversity per 300,000 T cells
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TCR beta diversity per 300,000 T cells
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Error correction

Maijority of MIGs Rare MIGs
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Deep antibody sequencing, control clonotypes

Raw reads (Phred>25) Raw reads, count threshold correction, stage 1 correction, stage 2

Exp1-1G

Exp2-1G

Shugay et al., MIGEC. Nature Methods, 2014



Molecular barcoding: error probability

Cumulative quality

Scaled quality (0-40)

Position in read (1-100)

Shugay et al., Nature Methods, 2014



Molecular barcoding: dramatic improvement
of long range sequencing quality
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750 nt length (!) nearly error-free (!) sequencing on lllumina - asymmetric logic:

UMI-barcoded DNA or cDNA
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adapters in random orientation
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400+100 nt paired end sequencing using
Illumina 500- or 600-cycle kit
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Molecular barcoding: dramatic improvement
of long range sequencing quality
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With molecular barcodes

* Know the numbers

« Can normalize

» Eliminate errors

* Improve/rescue sequencing quality
* Make it longer



direct link between
programmist and biologist
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TCR repertoire distinguishes subsets and organs
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Mice TCR alpha amino acid CDR3 rep; mice mutant, factor important for Tregs

Feng Y., et al., Nature, 2015.
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Stability of individual TCR repertoire for years

45+
3.0+
1.5+
0.0+

4
A6-12020b

T
-1

T
1]

T T T T
0.0153.045

80

100

47 years 50 years

Britanova et al., J immunology 2016
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1. GBOJ'I}OLI,I/IOHHbIe OTHOLLUEHUNA ONnyXoJib-
UMMYHHasA CNCTEMaA — ONyXoJib NLLET OblPbl U
cnocobbl obmaHa:

 Hapywwutb Tpadpuk T cells

« Hapywwntb metabonusm T cells

* MmyHOCynnpeccmpoBaTb LUTOKMHaAMU
» HapywwuTtb npanmupoBanue T cells

* [lpurnacute/npespatnutb B Treg

e 3agaBuUTb 9K30COMaMM



2. VIMMyHOTepanusa pynur: Ky4a
TapreToB, Ky4ya UCMbITaHUU, Ky4a
NO3UTUBHLIX pPe3ynbTaToB.




3. Hy>kHO npefckasbiBaTh €€
9P PEKTUBHOCTL, 0OOCHOBLIBATbL BbIOOP
KOHKPETHOWU UMMYHOTEpPanuUn, codeTaHus C
TapreTHou Tepanuen, BakLunHaumen, etc.



Structure of TCR repertoire

e.g. — prognosis on the anti-PD1 immunotherapy for melanoma:
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PD-1 blockade induces responses by inhibiting adaptive
immune resistance




Anti-cancer TCRs for T cell therapy

MHC-multimers - identification of T cells bearing specific TCRs

« activation marker expression following antigen stimulation

« antigen-induced proliferation

« Computational approaches — TCR repertoire + exome sequencing +

prediction attempts

High-throughput identification of antigen-specific
TCRs by TCR gene capture

Carsten Linnemann!, Bianca Heemskerk!-'2, Pia Kvistborg!12, Roelof J C Kluin?, Dmitriy A Bolotin?,

Xiaojing Chen*7, Kaspar Bresser!, Marja Nieuwland?, Remko Schottel:¢, Samira Michels!,

Raquel Gomez-Eerland!, Lorenz Jahn?, Pleun Hombrink’, Nicolas Legrand®®!!, Chengyi Jenny Shu!,

Ilgar Z Mamedov?, Arno Velds?, Christian U Blank!, John B A G Haanen', Maria A Turchaninova3,

Ron M Kerkhoven?, Hergen Spits®®?, Sine Reker Hadrup!®, Mirjam H M Heemskerk’, Thomas Blankenstein®*,
Dmitriy M Chudakov?, Gavin M Bendle!>! 13 & Ton N M Schumacher!>!3

nature,, .
medicine
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4. kyda nHgopmaumm B RNAseaq:

npeacTaBreHHOCTb cabceToB MMMYHHbIX KIETOK

aKcrnpeccmsa UMMYHOMOAYNATOPOB U MPoY — cnocobbl yxoga oT
WMMYHHON CUCTEMBI

peneptyap TKP (KpynHbl€ KITOHbI)
OpanBepHbIE MyTauunm — TapretTHas Tepanus
HLA+HeoaHTUreHsbl

germline antigens

Pathways — TapreTHas Tepanusi, MMMyHOTeEpanus
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Immunophenoscore (IFS)

Immunophenoscore
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Single cell transcriptomics

Blood
collection

Single cell pipeline
Disaggregation
RBC lysis
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Computational analysis
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