Figure S1

Starting material: 500 ng RNA

Protocol:
x1
. . ® 25°C5 min

[ ] Partial Illumina Adatpter * 42°C 60 min
e 72°C15 min

B REV Non-Random UMI

. . B, —
B IGHJ Specifc Primer lg-RNA AAAAA-3’

5'-/

IGH)J Specific RetroTranscription

Starting material: cDNA from RT

Protocol:

x1
[ Partial Illumina Adatpter * 98°C 30 sec

® 55°C2 min
[ ] FWD Non-Random UMI * 72°C 15 min
[] IGHV Specifc Primer 1g-cDNA I —

—
3[

IGHV-Specific 2nd Strand Single PCR

Starting Material: 30.000 molecules of IGHV 2nd Strand Single PCR

Protocol:

x1

® 98°C 1 min
x33

[ FWD Partial lllumina Adatpter with P5 * 98°C 30 sec
* 60°C15sec

[] REV Parttial lllumina Adapter with P7 * 72°C35sec
x1

B illumina Specific primer * 72°C5min

[ Sample Barcode

Library preparation

Ig-2nd strand



Figure S2
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for IGHV status
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Figure S3

Canonical immonological repertoire analysis

Systematic sequencing errors (SSE)
correction pipeline

iSI calculation

Demultiplexing
raw fastq files

@ bcl2fastq (v.2.6.1)
Read merging,
and hard filtering

=

vsearch (v.2.14.2)
Primers Removal

=

cutadapt (v.2.3)
Read Collapse

=

custom pythonscript
Alignment against
the IMGT database

=

lgBlast (v.1.8.0)

Removal of
non-functional Ig

@ custom python script
Assign Ig sequences
into clones
@ ChangeO (v.0.4.6)
Fastq

Realignment Primers removed reads are realigned
against the IMGT-gapped database
@ realign-reads.py

Counts Generation
Generation of count table with frequencies of
each nucleotide observed in dependence of
the position

@ Ig-Mutations_parsing_from-unique.py

Reads Correction
Calculation of the position-dependent median

quality for each nucleotide. Ig positions with a
median quality lower than the predetermined
cutoff were corrected in a position/nucleotide

specific way.
@ Parse-1g-QUAL.py
Re-Collapse
Corrected fastq reads are re-collapsed.
@ ReCollapse.py
Diversity Score
Calculation

Reads with a frequency < 0.1 % are removed.
The inverse Simpson Index is calculated on the

residual sequences.
iSI_calculation.py
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phred score of the reported nuclotide in dependance

Figure S4

Mutational profile Read1l MiSeq

Mutational profile Read2 MiSeq

phred score

A C B A C
(] [¢]
(%2} (%]
© ©
o) Keo]
(oT0] Qo
= k= :
S S
o o
(] (O]
— —
o o
] G T Q G T
© ©
.-l—_) '_D vo-
(@) (@)
Q Q
o O .
3 3 1 B '
= =
| - | .
— —
| | | | | | | | | | | | [ [ [ [ [ [ [ I I I I
0 50 1001502002500 50 100150200250 0 50 1001502002500 50 100150200250
n. of cycles n. of cycles
T
0 10 20 40
phred score
IGHV1_family IGHV2_family IGHV3_family IGHV4_family IGHV5_family IGHV6_family IGHV7_family
T
(O]
(%)
©
o)
[eT]
=
o
8 G
L -
o
)
©
B
o
@]
c
.: C
)
(0]
<
res)
G
(@)
A
fubod e o] i fod fubord e o] s food fuford e fou]  ma o fufond me fou] e fodfuford e fond e fod fufo] e o me foud fufod e o] e food
100 200 300 100 200 300 100 200 300 100 200 300 100 200 300 100 200 300 100 200 300
[
0 10 20 40



Figure S5

VAF in FR2
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Figure S6
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Figure S7
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Figure S8
Demultiplexing
raw fastq files

@ bcl2fastq (v.2.6.1)
Read merging,
and hard filtering

G vsearch (v.2.14.2)
FWD/REV UMI
extraction
@ custom python script

Primers Removal

=

cutadapt (v.2.3)
UMI correction

é

custom python script

UMI demultiplexing

é

umi_tools (v.1.0.1)
Build consensus

=

custom python script
Read Collapse

=

custom python script

Steps for UMI Analysis and Error-correction

Alignment against
the IMGT database

=

IgBlast (v.1.8.0)

Removal of
non-functional Ig

é

custom python script

Assign Ig sequences
into clones

@ ChangeO (v.0.4.6)

see SSE correction pipeline, Figure 52

U

Diversity Score

Calculation
Reads with a frequency < 0.1 % are removed.

The inverse Simpson Index is calculated on the

residual sequences.
iSI_calculation.py

iSl calculation
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Figure S10

number of unique sequences
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Figure S11
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Figure S12
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Figure S13
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Figure S14
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Figure S15
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Figure S16
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