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Dynamics of immune repertoires

B-cell response to acute SARS-CoV-2 (weeks)
(population dynamics)
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Differential statistical features of
BCRs in healthy & COVID-19 patients

V(D)) =
CDR3
insertion  _»
deletion . Dynamics of clonal lineages in COVID-19
patients
¢ 0 . B
SO YE S §-
A o 3
\.;. = /
Sharing of BCR clones and overlap early

with verified nAbs.
®
0% ‘;;g

medRxiv 2020.07.13.20153114
with, Z. Montague, H. Lv, N. Wu, C. Mok

B-cell response to chronic HIV-1 (years)
(population genetics)

—

_.__ C>;
N -0__//// o
> Y I~
o ye e 3
LL
0O © ./// X;
mutations (inferred) 0 time (years)
—————————————————————
v -0

FW1 CDR1 FW2 CDR2 FW3

fitness landscape
antibody evolution

_ fmicmlw "
“% 5 e b i 0 S
g WWW W MNmacro. ;C%
time
Mol. Biol. Evol. 2019

with, J. Otwinowski, M. Luksza, A. Walczak, T. Mora




adaptive immunity

gene rearrangement: B-cell, T-cell
large receptor diversity
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adaptive immunity

gene rearrangement: B-cell, T-cell
large receptor diversity
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adaptive immunity: evolution within us

gene rearrangement: B-cell, T-cell
large receptor diversity
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How to interpret immune repertoire data”
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How to interpret immune repertoire data”
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How to interpret immune repertoire data”
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Differential selection on receptor statistics across cohorts

® \/-gene usage biases in monoclonal antibodies
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Differential selection on receptor statistics across cohorts
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® within-cohort variability of V-gene usage comparable to cross-cohort (same for plasma)
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Clonal dynamics in response to SARS-CoV-2

® |[gG and IgM reactivity to RBD increases over time
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Clonal dynamics in response to SARS-CoV-2

® |[gG and IgM reactivity to RBD increases over time

IgM-SARS-CoV-2-RBD lgG-SARS-CoV-2-RBD
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B-cell expansion analysis messier than T-cells

1. Use replicate data to calibrate significance (under-sampling)
2. Normalize for primer-specific amplification biases



Clonal dynamics in response to SARS-CoV-2

® Clonal expansion for{up to 15% of Imeages
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expanded lineages (reassuring)
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Sharing of B-cells among patients

progenltor

Sharing of B-cell clonal lineages is ubiquitous.
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Compute sharing probability:
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Sharing of B-cells among patients
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30 rare shared lineages, with plasma

10910 Ppost(0)

progenitor

[

&

Candidates for response !!! / .*_ 41
In
./.*\.ar
e a e
= e | 2 I o 8 7 | 3 167 lineages ind 2
-101 | e § 3 4 -2 /\
-6
_15 i%tgx 1.00 edui- P
15 ; 0 ® 0.75 9 share
” 8 ¢ o 8 0.50
-20 1 ¢ 0.25 - | -
] I e ¢ . ® scaled count P .. = probability to find a BCR in Xinds,
g ,,/"’ | 2% of clonal lineages given its Ppog
-301 § ¢ ¢ : \ (167 lineages)
@ 'l’ i
.-35- l | II'
! : ¢  expanded
® / A  w/ plasma B cell
-40‘! | l', || N 7 ¥ ] J J J [ I | T | ¥ | W W
0 1 34567 8 910111213141516171819

number of individuals



specific responses to SARS-CoV-2

lineage clustering to map functional data (single cell and mAbs) to repertoires Ng | ele
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Summary

I. Dynamics useful in characterizing acute (& chronic) repertoire responses
il. Sharing is mostly not so surprising. Put a humber on |t.
iil. Bulk + Plasma is powerful in assessing response

Iv. Moving beyond simple statistics: combining functional data with repertoires

Dynamics of B-cell repertoires and emergence of cross-reactive responses in COVID-19 patients
with different disease severity

Montague et al; medRxiv 2020.07.13.20153114 O StatPhysBio/covid-bcr
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