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Supplemental Information
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Supplemental Figure 1: Histologic variant patterns of exemplary NLPHL cases.
Immunostaining with anti-CD20 antibody, 100x magnification. (A) NLPHLO09, 10, 11, 14
and 33 at initial NLPHL diagnosis. (B) NLPHL32 and 37 with simultaneous invol-
vement of the same lymph node by NLPHL and DLBCL.
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Supplemental Figure 2: IGHV/D/J gene usage of B lineage repertoires from
lymphoid tissue of NLPHL, PTGC, Lymphadenitis, DLBCL and THRLBCL.
Exemplary cases from each category are shown. Rearrangement of IGHV1-7 main
groups and IGHJ1-6 are plotted on the vertical axis. IGHD subgroups are plotted on
the horizontal axis. Each dot represents one immunoglobulin rearrangement colored
according to its CDR3 length and sized according to clonal fraction. A square
represents the malignant clone’s IGHV/D/J rearrangement.
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Supplemental Figure 3: B lineage repertoire overlaps of two NLPHL cases with
paired samples and corresponding benign lymphadenitis controls. ID = initial
diagnosis. Rel = relapse.



Supplemental Table 1: Clinical characteristics of patients of cohorts 1-3. ID = initial diagnosis, Rel =relapse.

Patient-ID Cohort Timepoint |Disease stage Age |Sex IgD-Status NLPHL variant DLBCL subtype el e el enar
pattern after ID clone type

NLPHL-07 cohort 1 single NLPHL 10 male positive A NA 16 NA

NLPHL-39 cohort 1 single NLPHL 17 male negative E NA 6 NA

NLPHL-43 cohort 1 single NLPHL 29 male negative A NA 20 NA
NLPHL-44 cohort 1 single NLPHL 11 male negative A NA 19 NA

NLPHL-45 cohort 1 single NLPHL 56 male positive A NA 17 NA

NLPHL-01 cohort 2 ID NLPHL 13 male positive C NA NA longCDR3
NLPHL-01 cohort 2 Rell NLPHL 14 male positive C NA 1 longCDR3
NLPHL-01 cohort 2 Rel2 NLPHL 16 male positive C NA longCDR3
NLPHL-02 cohort 2 ID NLPHL 15 male positive C NA NA longCDR3
NLPHL-02 cohort 2 Rel NLPHL 16 male positive C NA 1 longCDR3
NLPHL-03 cohort 2 ID NLPHL 23 male negative A NA NA longCDR3
NLPHL-03 cohort 2 Rel NLPHL 27 male negative A NA 4 longCDR3
NLPHL-04 cohort 2 ID NLPHL 14 female positive A NA NA longCDR3
NLPHL-04 cohort 2 Rel NLPHL 15 female positive A NA 1 longCDR3
NLPHL-09 cohort 2 ID NLPHL 51 female negative A NA NA longCDR3
NLPHL-09 cohort 2 Rel NLPHL 52 female negative A NA 1 longCDR3
NLPHL-12 cohort 2 ID NLPHL 27 male negative C NA NA NA

NLPHL-12 cohort 2 Rel NLPHL 37 male negative A NA 10 NA

NLPHL-13 cohort 2 ID NLPHL 59 female negative A NA NA no_longCDR3
NLPHL-13 cohort 2 Rel NLPHL 76 female negative A NA 17 no_longCDR3
NLPHL-14 cohort 2 ID NLPHL 14 male positive C NA NA longCDR3
NLPHL-14 cohort 2 Rel NLPHL 14 male positive C NA <1 longCDR3
NLPHL-15 cohort 2 ID NLPHL 30 female negative A NA NA no_longCDR3
NLPHL-15 cohort 2 Rel NLPHL 32 female negative A NA 2 no_longCDR3
NLPHL-16 cohort 2 ID NLPHL 24 male negative A NA NA no_longCDR3
NLPHL-16 cohort 2 Rel NLPHL 27 male negative E NA 3 no_longCDR3
NLPHL-17 cohort 2 ID NLPHL 40 nd negative D/A NA NA NA

NLPHL-17 cohort 2 Rel NLPHL 49 nd negative A NA 9 NA

NLPHL-18 cohort 2 ID NLPHL 49 nd negative D/A NA NA NA

NLPHL-18 cohort 2 Rel NLPHL 52 nd negative A NA 3 NA
NLPHL-20 cohort 2 ID NLPHL 29 male negative A NA NA no_longCDR3
NLPHL-20 cohort 2 Rel NLPHL 44 male negative A NA 15 no_longCDR3
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Methods

Amplification of IGH repertoire for next-generation sequencing (NGS)

Genomic DNA of whole lymphoid tissue was isolated using the Maxwell® RSC FFPE
Plus DNA Kit (Promega, Mannheim, Germany) according to the manufacturer's
instructions. As described in (1-6), two consecutive PCR reactions were performed.
The rearranged IGH locus was amplified in a multiplex PCR using 250 ng of genomic
DNA and BIOMED2-FR1 or -FR3 primer pools.(7) In a second PCR, IGH fragments
were tagged with lllumina-compatible adapters and 7 nucleotide barcodes. Most
effective B lineage repertoire amplifications could be achieved by using primer pools
annealing in FR3, while FR1 PCRs only sporadically resulted in successful
amplification of the IGH locus. Phusion HS Il was used for PCR amplification
(Thermo Fisher Scientific Inc., Darmstadt, Germany). All primers were purchased
from Metabion International AG (Martinsried, Germany). After electrophoretic
separation on agarose gels, IGH amplicons were purified using the NucleoSpin® Gel
and PCR Clean-up kit (Macherey-Nagel, Diiren, Germany). Qubit platform (QIAGEN,
Hilden, Germany) was used for quantification and samples were pooled to a final
concentration of 4 nM. The IGH amplicon pools were analyzed for purity on an
Agilent 2100 Bioanalyzer (Agilent Technologies, Béblingen, Germany) before being

subjected to NGS.

[llumina NGS and data analysis


https://www.promega.de/Products/Nucleic-Acid-Extraction/Genomic-DNA/Maxwell-FFPE-Plus-LEV-DNA-Purification-Kits/?fq=AS1720&catNum=AS1720
https://www.promega.de/Products/Nucleic-Acid-Extraction/Genomic-DNA/Maxwell-FFPE-Plus-LEV-DNA-Purification-Kits/?fq=AS1720&catNum=AS1720

NGS and demultiplexing was performed on an Illumina MiSeq sequencer (601-cycle
single indexed, paired-end run, V3-chemistry). The rearranged IGH locus was
analyzed using the MiXCR framework.(8) The IMGT library was used as reference for
sequence alignment.(9) Sequences with less than 2 read counts were dropped. Only
productive reads were used and all repertoires were normalized to 20,000 reads. All
analyses and data plottings were performed using RStudio version 3.5.1. and the
tcR(10), ade4(11), ggplot2(12) and tidyverse(13) packages.

Using FR3 PCRs, the CDR3 sequence as well as the IGHD- and IGHJ-gene
segments could be reliably identified, while the alignment of the IGHV-gene segment
was less robust due to the small size of the amplified segment. To account for this
inaccuracy, we decided to indicate only the IGHV1-7 families, but not the individual

IGHV-genes.

Immune repertoire metrics

We calculated the clonality of the sequenced IGH repertoires according to the
formula “1- Pielou's evenness.(14) In our setting, evenness measures the relative
abundance of unique B cell clones in the repertoire and is calculated according to the
formula J = H'/log2(S) with H' being the Shannon diversity(15) index and S the total
clone number in a distinct sample.(16) A clonality index of 1 indicates that the
analyzed sample contains only one clone whereas 0 indicates complete clonal
diversity. The number of unique amino acid clonotypes is defined as richness.
Shannon diversity index and principal component analysis were computed using
RStudio version 3.5.1. and the tcR(10) package. Plotting was performed with

GraphPad Prism 8.0.2 (GraphPad Software, La Jolla, CA, USA).



Identification of malignant LP or NHL IGH rearrangements

For each patient, the top 300 clones per IGH repertoire were searched for identical
CDR3 nucleotide sequences and identical IGHV/D/J genes in corresponding
repertoire(s) of the same patient. In cases without overlap, the top 10 clones of each
repertoire were searched for clones with identical IGHV/D/J genes and CDR3
nucleotide sequences with a Levenshtein distance of <10 to account for ongoing
mutation. Matches obtained this way were bioinformatically fused to a single clone by
summing up individual frequencies to be plotted in overlap dot plots. In addition, very

dominant clones making up >10% of the repertoire were defined as malignant clones.

Visualization of LP/NHL subclonal evolutionary trajectories

To identify clones related to the malignant LP or NHL rearrangement, all repertoires
of the same patient were combined and subjected to approximately maximum-
likelihood clustering using FastTreeMP(17). To exclude that sequences randomly
sharing the same IGH rearrangement without belonging to the malignant clone were
erroneously counted as clonally related, we spiked all tree analyses with an
additional repertoire from non-malignant lymphadenitis as unspecific control to
facilitate correct LP/NHL clustering based on CDR3 nucleotide sequence. Sequences
in direct neighborhood to the malignant clone were counted as LP/NHL subclones if
they shared the same IGHV/D/J rearrangement and a CDR3 nucleotide sequence
with a Levenshtein distance of <10. LP/NHL subclones were visualized for each
repertoire using the R package bubbles(18). The area size of the bubbles reflects the

relative clone fraction of the LP/NHL subclones, with the summed fraction of the



subclones normalized to 1 for each repertoire. Evolution patterns were deduced from

analysis of differences in somatic hypermutation between LP/NHL subclones.
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