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Antibodies are natural diagnostics and therapeutics

*Immune molecules that recognize foreign
agents when they enter our bodies.

*Can recognize nearly any molecule with
high specificity.

* AImost all vaccine responses are antibody-
dependent.

* Antibodies are blockbuster drugs against
cancer and autoimmunity.
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These antibodies are called

“neutralizing antibodies.”
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Structure of antibodies

* Heavy chain and light chain.

* Variable region made up of V, (D), and J

genes.

— Determinant of antigen specificity.

* Two forms: membrane-bound B-cell

receptor (BCR) and soluble antibody (Ab).

* Multiple different isotypes.

— Determinant of effector functions.
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: Coinplementarity determining regions (CDR)
' - function: antigen binding;

CDRH3: clonal identifier; highest diversity,
. dominates antigen binding, ~8-20 aa long
Framework regions (FR)
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- largely identical across different
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Genomic vs proteomic antibody repertoire diversity

* Genomic level * Proteomic level

* AIRR-seg °* LC-MS/MS

e Diversity: = 10° — 10°

* Diversity: & 1019
(Georgiou, Nat Med, 2016)

(Murphy and Weaver, 2016)

BCRs Serum antibodies

No correlation between abundances of BCRs and serum antibodies

Bonissone, bioRxiv, 2020; Cheung, Nat Biotech 2012

The link between genomic and proteomic antibody diversity Is still unclear

Boutz, Anal Chem, 2014, Cheung, Nat Biotech, 2012; Safonova, Bioinf, 2015; Wine, PNAS, 2013
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* Critically examine each method of investigating the antibody repertoire.

* Integrate genomic and proteomic antibody data.



Bulk and single-cell BCR sequencing of peripheral blood

Bulk B cells B-cell receptor Nucleic acid Data Analysis
sequencing sequences
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cDNA synthesis

Library preparation for bulk BCR .. . ., .
sequencing T
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Sequence-specific primer + UMI
« Bernat et al L. developed a
protocol for BCR sequencing for l
1IgG, IgM and light chains. 5' MTPX amplification
UMI +
_ _ _ 5 UTR Vv D U C Read?2
* Designed and validated in-house ]
primers for IgA, IgD, IgE. P—
— Expanded coverage to all B-cell 5' MTPX primer set
: (with Read1)
ISotypes. /Unique molecular\ v
identifiers (UMI):
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° Unlque m0|eCU|ar IdentlflerS fOr seguences added v . J c
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1. Bernat, Néstor Vazquez, Corcoran, Martin, Hardt, Uta, Kaduk, PS5
Mateusz, Ganesh E, Martin, Marcel, et al. High-quality library preparation
for NGS-based immunoglobulin germline gene inference and repertoire

expression analysis. Frontiers in immunology. 2019;10:660-660.




VH-gene usage Is conserved within isotype and time point

VH-gene usage Pearson correlation VH-gene usage Pearson correlation
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*VH-gene usage frequency is conserved between technical replicates of the same isotype.

*VVH-gene frequency is more correlated within a sampling time point than across time points



VH-gene usage Is conserved within an individual

« Sample setup: 10 healthy donors, each with a
bulkseq library of all isotypes, except IgE.

*Within a donor, VH-gene frequency Is most

highly correlated between IgD-IgM and IgA-1gG.

* Across donors, the VH-gene frequency of the
same Isotypes clustered together more often.

— VH-gene usage Is conserved within an
individual, an isotype, and the time of sample
collection.
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CDRH3 sequence Is shared within an isotype

Shared CDR3 sequences Jaccard overlap Shared CDR3 sequences Morisita-Horn overlap
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 CDRH3 sequence is shared mostly between technical replicates, and especially between highly
abundant clonotypes (evidenced by the high MH overlap index, which are more sensitive to
expanded clonotypes).



CDRH3 sequence Is shared within a time point

Shared CDR3 sequences Jaccard overlap
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0.00

0.00

0.00

IgE_t1
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0.01
IgG_t2
0
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IgM_t1
IgG_t1
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>

0.00

0.00

0.00

0.03

0.00

0.00

0.00

0.00

| —L— I | T 1
BT Time
L P B | BRI
0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 IgE_t1
0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 IgG_t1
NA 0.27 0.03 0.00 0.00 0.00 0.00 0.02 IgA_t2
0.27 NA 0.09 0.00 0.00 0.00 0.00 0.04 IgE_t2
0.03 0.09 NA 0.00 0.00 0.06 0.00 0.00 IgM_t2
0.00 0.00 0.00 NA 0.08 0.00 0.00 0.00 IgA_t1
0.00 0.00 0.00 0.08 NA 0.00 0.03 0.00 IgM_t1
0.00 0.00 0.06 0.00 0.00 NA 0.00 0.00 IgD_t2
0.00 0.00 0.00 0.00 0.03 0.00 NA 0.00 IgD_t1
0.02 0.04 0.00 0.00 0.00 0.00 0.00 NA IgG_t2
N N N = = N = N
| | | | | | | |
5 5 3 3 3% 5% 5 %

IgE_t1

0.00

0.00

0.00

0.02

0.00

0.00

0.00

0.00

IgG_t1

Shared CDR3 sequences Morisita-Horn overlap

 CDRH3 seqguence is shared within the same time points, and more within IgA-IgE-1gG

clonotypes (class-switched), and IgD-IgM clonotypes.
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CDRH3 sequence overlap across donors

Shared CDR3 sequences Jaccard overlap by isotype Shared CDR3 sequences Morisita-Horn overlap by isotype
__ii_ii__i _ - -
1 | [ == e | | [ —| Donor_Id ) | — [ T —— | Donor_Id 0.3
{7 {7 ‘. J J [ [ [ [ [ J [ | [ | [ [SSSN [SS S S B [ B B [ BTV 0.12 - {f (! r/r . ‘t..r..rrrt..rr@r = rrrrrr 01 - [+ " " B0 [ [ & [ 1 [ [ [ | [ JEXL
I NA .0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM8032-B_IgD_bulk = 0.1 NA .0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM8013-A_IgD_bulk & °2°
—{ 0.2
I . NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM8032-B_IgM_bulk || 0-08 . NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM8013-A_IgM_bulk |
(B =}
0.06 0.15
0.00 0.00 NA .0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM8013-A_IgD_bulk 0.00 0.00 NA .o.oo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM7891-A_IgD_bulk oA
0.04 .

=)
=)
S
=)
=)
S
o
=)
S

0.02 0.00. NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM7891-A_IgM_bulk 0.05

. NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM8013-A_IgM_bulk

]

B

2
=1
=]

0.00 0.00 0.00 0.00 NA .0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM8013-B_lgD_bulk 0 0.00 0.00 0.00 NA .0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM7968-A_IgD_bulk 0

=
o
S

——

0.00 0.00 0.00 0,00. NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM8013-B_IgM_bulk 0.00 0.00 000. NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 J2NM7968-A_IgM_bulk

=
=}
=)

0.00 0.00 0.00 0.00 0.00 0.00 NA .0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM8032-A_IgD_bulk 0.00 0.00 0.00 0.00 0.00 NA 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM8032-A _IgD_bulk

|

Isotype HEEEl HEEN 4 /HEEN 42 B 42BN 2B 2SS 32 SN 0 NS S 000 (T [ [ [ [ [ [ ] A [ ) S () [ [ S ) [ "
. T
Isotype NN HEEN HEE $2HEEN BN 2 WSSO 0 EESS00 BSOSO S ) [ [ () [ [ [ [ [ [ [
o
o
o

0.00 0.00 0.00 0.00 0.00 0,00. NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM8032-A_IgM_bulk 0.00 0.00 0.00 0.00 0.00 0.00 0.14 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM8032-A_IgM_bulk
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA .0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM7968-B_IgD_bulk DonJc;r'G:\cj7891'A 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM7945-A_IgD_bulk DonJozrﬁ:\LBm_A
| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 . NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM7968-B_IgM_bulk jzgm;gjgi B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.12 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM7945-A_IgM_bulk jgsm;gi;i
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA .0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM7945-B_IgD_bulk %jggm;zgg'i 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM7968-B_lgD_bulk % jgsnggzii
m 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00. NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM7945-B_IgM_bulk [ jzgm;g?gi [ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM7968-B_IgM_bulk ] jgsm;ﬁfg'i
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA .0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM7891-A_IgD_bulk J2NM8013-B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM7945-A_IgA_bulk J2NM8013-B
J2NM8032-A H — J2NM8032-A
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00. NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM7891-A_IgM_bulk . J2NM8032-B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM7945-A_|gG_bulk . J2NM8032-B
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA .0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM7945-A_IgD_bulk Is.otllgze 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM8013-B_lgD_bulk Is.otI):;;e
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 . NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM7945-A_IgM_bulk = :92 [ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM8013-B_IgM_bulk =:92
9 9
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM7891-B_IgD_bulk . IgM 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM7945-B_IgD_bulk . IgM

=
(=)
IS

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM7945-B_IgM_bulk

NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM7891-B_IgM_bulk

=
=}
S

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM7968-A_lgD_bulk 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM8032-A_IgA_bulk

—

=

|

S
=}
S

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 © NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM7968-A_IgM_bulk 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM8032-A_IgG_bulk

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM7891-B_IgA_bulk 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM7891-A_IgA_bulk

(=
=}
S

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM7891-B_lgG_bulk 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM7891-A_IgG_bulk

=
[=}
S

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM8032-B_IgA_bulk 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM7891-B_IgA_bulk

(=)
(=)
S

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM8032-B_lgG_bulk 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM7891-B_IgG_bulk

S
[=3
S

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM7891-A_IgA_bulk 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM7891-B_IgD_bulk

2
(=)
S

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM7891-A_lgG_bulk 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J2NM7891-B_IgM_bulk
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Library preparation for 10X single-
cell BCR seguencing

Gel Beads

Each B cell is encapsulated in a
droplet containing hydrogel bead.
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Pre-processing of 10X single-cell BCR repertoire

Sample setup: 8 technical replicates of Alchemab dataset: 4-9 technical
one B-cell sample isolated from peripheral replicates of 10 donors B-cell sample
blood. Isolated from PBMC.

* Number of cells loaded: ~16500 cells * Number of cells loaded: ~50000 cells
per sample lane (estimated 10000 cells per sample lane (estimated 20000
recovered?). cells recovered*), but the data is down
*estimation based on 10X performance guidelines Sampled to Only 10000 cells per donor.
Contigs with correct chain pairing (HC/LC) Contigs with correct chain pairing (HC/LC)
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Most data loss occurs during selection for single cells

Contigs proportion remaining after processing Contigs proportion remaining after processing

1 .00 T 1. 1 -00 _ ® é
0.82¢
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o7
0.69I Sample
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B - sample_3_contigs T | - J2NM7945-B_contigs
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0.00 -

MiXCR_out Defined_isotype Singlets Correct_pairing

MiXCi?_out Definedl_isotype Sinélets Correct'_pairing Processing step

Processing step

* Pre-processing of single-cell seq data resulted in a significant loss of data, mostly during
selection for droplets with single cells.

» Spreading each sample over multiple chip lanes and utilizing hash tagging reduces data loss.



VH-gene usage by isotype Pearson correlation

VH gene usage highly P .
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* VH-gene frequency Is mostly conserved
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VH-gene usage by isotype Pearson correlation

VH gene usage correlates
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Pawvwse_companson ]I%nggi%-g llghEIII] Emqu
) . u
B3 Different donors;Different methods j%“ﬂgggg—g:llggﬂfgﬁ%k Method
i . -A_1gA_DU bulk
B Different donors;Same method oNMB035-ATI00 bulk I
E Same donor;Different methods j%“ﬂgg%%—i_lgg_sc SC
. -A_lgD_sc
Same donor;Same method J2NMB032-A 1gA SC Donor 1d
J2ZMNMTO45-B_ IgM_sc -
JZNMB032-A 1gM_sc JEZNMTE91-A
J2MNMTB91-B_ 195 _bulk
J2MMT945-B gD _sc JZMMTEQ1-B
0.51 JZMMTB91-B_lgh_sc JZMNMTO45-4
JZMMTO45-B 1gA_sc
et e
_lghi_sc
:
[ ] _10_5C N
JZMMT963-A_laD_sc J2NN7968-8
s
-A_lgh_sc
0.3 J2NMT968-A_1gD_bulk J2MNME013-B
T T T T JZMMTO68-A_[gh_bulk JEMME0I2-4
irwi i [ JZNM7968-A_|gG_sc
Pairwise_comparison J2NMT7391-B_lgh_bulk J2NME032-B
JZMMTES1-B_lgD_sc
| [ | [ | JEZMMTE91-B_laG_sc
J2NMT891-B_ IgM_sc Isotype

e The same pattern can be seen 12NMB013-A 1A bulk
J2MME013-AT1gG bulk
. . . J2NM2013-A_IgD_bulk 1D
J2NME012-AIgM_bulk e
in samples with multiple donors - e B
. J2NME012-B lgA_bulk Ight
J2NM7891-A_IgD_bulk
J2MM7891-A"IgM bulk
J2NM7891-A|gA_bulk
J2NM7891-A_|gG_bulk
J2NM7891-A_IgD_sc
J2NM7891-AT1G sc
J2NM7891-A IgA sC
J2NM7891-A_Igh_sc

 In the Alchemab dataset, :
samples within the same donor [gllll --I.

of the same Iisotypes or closely

0.9

0.7 -

Cor

JENI‘I.I'ITEIEB B_lgG_sc
J2MNM8013-A_1aG_sc
JZMME013-B_Igh_sc
J2ZMMB032-B_Igh_sc
J2ZMMT968-4 |gA bulk
J2ZNMBE013-B_1gG_bulk
JZMMB013-B_IgA_sc
J2ZMMB013-B_lgG_sc
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CDRH3 sequence Is shared within isotypes

Shared CDR3 sequences Jaccard overlap by isotype Shared CDR3 sequences Morisita-Horn overlap by isotype
| ]

FIP |
r = o ,J—\ —— e T = = | — —L— — o —r——— ,—: ?_Aﬁ

(! (/[ ' | | | [ [ [ | --------=====-------- ::2';::: 0.25 -------=- ==----------=----=--- 1 1 | | | | ::z:zloﬂg 0.4
I .014 0.11 0.04 0.05 0.07 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 sc_IgA 3 M (5 I NA .. 0.14 0.12 014 0.04 0.07 0.47 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 s lgG 1 &
I. NA 0.7 0.06 0.04 0.05 0.08 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 sc_IgA 4 || o 15 I. . 0.15 0.13 0.16 0.06 0.09 0.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 sc_lgG_2
I 0.14 0.07 NA .0.05 0.04 0.07 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 sc_IgA 1 = g1 I.. NA .o 16 0.19 0.03 0.15 0.15 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 sc_IgG_3 o
I 0.1 o.os. NA 0.05 0.05 0.09 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 sc_IgA 2 (.05 I 0.14 0 15. NA 0.09 0.12 0.02 0.08 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 sc_lgé_4 O
I 0.04 0.04 0.05 0.05 NA .0.13 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 sc_lgA 5 o Method I 0.12 0.13 0.16 0.09 NA .0.11 0.18 0.20| 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 sc_IgG_5 o Method
bulk bulk
I 0.05 0.05 0.04 0.05. NA 0.12 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 sc_lgA_6 .sc I 0.14 0.16 0.19 0.12. NA 0.08 .0.23 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 sc_lgG_6 .sc
I 0.07 0.08 0.07 0.09 0.13 0.2 NA 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 sc_IgA 7 '5.°t|‘;'f I 0.04 0.06 0.03 0.02 0.11 0.08 NA 0.04 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 sc_lgG_8 'i“g:
I 0.03 0.03 0.05 0.05 0.07 0.07 0.10 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 sc_IgA 8 = :92 II 0.07 0.09 0.15 0.08 0.13.0.04 NA 0.07 0.02 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 bulk_IgG = :92
9 9
I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA .o.os 0.07 0.05 0.05 0,05 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 sc IgG_5 = :gﬁ I 0.17 0.18 0.15 0.11 0.20 [0.23 0.15 0.07 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 sc_lgG_7 = :ga
I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 . NA 0.10 0.05 0.05 0.05 0.05 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 sc_lgG_6 II 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 NA .0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.09 0.05 0.06 0.04 0.07 0.03 0.03 bulk_IgA
I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.10 NA 0.09 0.09 0.09 0.07 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 sc_lgG_7 _II 0.00 0.00 0.01 0.00 0.01 0.01 0.00 0.04 0.00 . NA 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.09 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.03 0.01 0.01 bulk_IgE
I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07 0.05 0.09 NA 0.05 0.05 0.03 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 sc_IgG_8 3 I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 NA .o.oo 0.00 0.01 0.00 0.01 0.01 0.00 0.06 0.01 0.03 0.02 0.12 0.08 0.05 0.04 0.04 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 sc_IgM_3
I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.05 0.09 0.05 NA 0.13 0.11 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 sc_lgG_1 [ L I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 . NA 0.10 0.00 0.01 0.01 0.01 0.01 0.00 0.00 0.01 0.01 0.01 0.04 0.03 0.03 0.04 0.03 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 sc_IgM_4
I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.05 0.09 0.05 0.13 NA 0.08 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 sc_IgG_2 - I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 NA 0.00 0.01 0.00 0.00 0.01 0.00 0.09 0.00 0.03 0.02 0.03 0.02 0.00 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 sc_IgD_3
I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.05 0.07 0.03 0.11 0.08 NA . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 sc_IgG_3 - I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.05 0.05 0.02 0.03 0.01 0.01 sc_IgA 8
| | I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.03 0.06 0.02 0.06 o.os. NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 sc_IgG_4 T I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.00 NA 0.05 0.00 0.02 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 sc_IgD_6
I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ¢.00 T .0.02 0.01 0.02 0,07 0.04 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.02 0.01 sc_IgM 3 I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.05 NA 0.01 0.02 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 sc_IgD_5
4[ I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 . NA 0.03 0.02 0.02 0.02 0.01 0,05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0,00 0.00 0.00 0.00 sc_IgM 4 I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.01 NA 0.03 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.02 0.02 0.04 0.00 0.00 0.00 0.00 0.01 0.01 0.01 sc_IgM_8
I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.03 NA 0.05 0.04 0.01 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.02 0.00 0.00 0.00 sc_IgM_7 I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.00 0.02 0.02 0.03 NA 0.01 0.01 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 sc_IgD_7
] ‘u I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.05 NA 0.11 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.01 0.01 0.00 0.00 0.00 sc_IgM_5 I e e R e e [ B R e e e e B L L e e R e L e e R e e S R R sc_loD_8
I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.02 0.04 0.11 NA 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.01 0.01 0.00 0.00 0.00 sc_IgM 6 I I e e e R B e I L B e e e e B e e e e e e O R B ) =c_lgD_4
| I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07 0.02 0.01 0.01 0.01 NA 0.07 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.02 sc_lgM_1 II e e e B B e B e I B e B e R R e R e I B e e R N e e B R R ) EECS LR B bulk_lgD
{ I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.01 0.02 0.01 0.01 0.07 NA 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.00 sc_lgM_2 I e R e e R B e e I e O e I L e E e L L B B I L e B e L e R R sc_lgD_1
- I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.01 0.00 0.00 0.02 0.01 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.01 0.01 sc_lgD_3 ) I e e R e e e 1 e I R e e B e e e e L N B e e e e B O L R ) sc_lgD_2
| II 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA 0.02 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 bulk_IgD I e e e e L e B R R o I I R e e o Ll O I B e e O A N R B L L ] i R ) sc_lgM_1
+II 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 NA 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 bulk_IgM I 0.00 0.00 000/ 0:0070:0010:00' 0,001 0,00/ 0/00/ 0.00 D.00/ iR 0.00 0.00 000 D.01 0.01 0.00 0.00 0.01) ELEy0:00 [y I I LA EEH SRR 0-00/0:00 (0:0010.00 0,00 000/ 0:0¢ sc_lgM_2
| II 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 bulk_IgE —II 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.09 0.05 0.03 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.06 0.00 0.00 0.08 0.04 NA 0.15 0.05 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 bulk_IgM
II 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.02 NA 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 bulk_IgA - I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.04 0.04 0.01 0.00 0.00 0.05 0.02 0.01 0.00 0.01 0.01 0.00 0.00 0.06 0.03 0.15 NA 0.19 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 sc_IgM_6
II 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.03 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 bulk_IgG - I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.04 0.03 0.01 0.00 0.06 0.00 0.02 0.02 0.00 0.00 0.01 0.00 0.00 0.02 0.02 0.05 0.19 NA 0.10 0.00 0.00 0.00 0.00 0.01 0.01 0.01 sc_IgM_5
I 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,01 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA 0.03 0.00 0.01 0.00 0.00 0.00 0.00 sc_IgD_5 L I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.05 0.06 0.01 0.00 0.02 0.03 0.04 0.00 0.01 0.01 0.01 0.00 0.01 0.03 0.05 0.05 0.09 0.10 NA 0.00 0.00 0.00 0.00 0.01 0.01 0.01 sc_IgM_7
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* Overlap between bulkseq samples and single-cell samples is low, as expected.
* With MH index, bulkseq samples cluster together with scseq samples of the same isotype.



CDRH3 sequence is shared within isotypes across methods
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 CDRH3 sequence overlap Is higher for samples from the same donor and isotype across methods.



Serum antibodies peptide sequencing by LC-MS/MS
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Sample preparation for
LC-MS/MS

Antibodies are Isolated from
serum by affinity chromatography.

Native antibodies are digested by
enzyme into MS-compatible
peptides.

Resulting peptides are analyzed
by LC-MS/MS, peptides sequence
aligned to BCR sequencing
references.
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Antibodies are identifilable with LC-MS/MS

« Sample: IgG, IgA, IgM, and all kappa chain Abs from serum
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Recovering full V(D)J sequences from antibody MS Is
feaS|bIe but challenges remain

Data Analysis
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— Improvements both in sequencing l l
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Summary of main findings

For bulk + sc-seq:

* VH-gene usage and CDRH3 sequence Is conserved within an individual, time of sample
collection, and isotype.

* With large enough sample size, single-cell BCR repertoire characteristics is concordant with
bulk BCR repertoire characteristics

For Antibody MS:
* Antibody peptides is detectable with LC-MS/MS.
* Clonal sequence recovery is still difficult with MS peptides.

* Choice of digestion enzyme has a strong effect on whether antibody peptides Is detectable.



Acknowledgements

\
3

‘,
‘. . « ~.'

= Wy

Funding: * UiO Life Science * Horizon 2020 * Norwegian Cancer Society

* UIO World leading * UiO immunoHUB * Norwegian Research Council * The Helmsley Charitable Trust
research community



	Slide 1: Genomic and proteomic antibody repertoire analysis at single-cell and single-molecule resolution
	Slide 2
	Slide 3: Structure of antibodies
	Slide 4: Genomic vs proteomic antibody repertoire diversity
	Slide 5: Aims of the project
	Slide 6: Bulk and single-cell BCR sequencing of peripheral blood B cells 
	Slide 7: Library preparation for bulk BCR sequencing
	Slide 8: VH-gene usage is conserved within isotype and time point
	Slide 9: VH-gene usage is conserved within an individual
	Slide 10: CDRH3 sequence is shared within an isotype
	Slide 11: CDRH3 sequence is shared within a time point
	Slide 12: CDRH3 sequence overlap across donors
	Slide 13: Library preparation for 10X single-cell BCR sequencing
	Slide 14: Pre-processing of 10X single-cell BCR repertoire
	Slide 15: Most data loss occurs during selection for single cells
	Slide 16: VH gene usage highly correlates within the sequencing method
	Slide 17: VH gene usage correlates within individuals, regardless of sequencing method
	Slide 18: CDRH3 sequence is shared within isotypes 
	Slide 19: CDRH3 sequence is shared within isotypes across methods
	Slide 20: Serum antibodies peptide sequencing by LC-MS/MS
	Slide 21: Sample preparation for LC-MS/MS
	Slide 22: Antibodies are identifiable with LC-MS/MS
	Slide 23: Recovering full V(D)J sequences from antibody MS is feasible but challenges remain
	Slide 24: Summary of main findings
	Slide 25: Acknowledgements

