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#1 INTRODUCTION #2 METHODS

< Germinal centers' (GCs) are microanatomical structures found in secondary lymphoid organs We extended and modified our previous GC multiscale model? to include:
and are formed when an adaptive response is initiated against an antigen (Ag). < BcR representation, so every cell has its own BcR Fab sequence with its own (theoretical)
< The GC reaction begins with the activation of a limited number of Ag-specific B cells (founder affinity.
clones) that start to proliferate (clonal expansion) to form the so-called GC dark zone (DZ). < SHM fate tree, so every BcR can mutate according to experimental results3. These mutations
During the proliferation of these B cells, now called centroblasts (CBs), their BcR is changed due have a different effect (affinity change, lethal, neutral) depending on their type (replacement, R,
to somatic hypermutations (SHMs), which increase or decrease the binding affinity of the BcR or silent, S) and the region of the BcR where they take place (complementarity-determining
for the Ag. A clone represents a (large) lineage of B cells comprising subclones with unique regions, CDRs, that bind the antigen, or framework regions, FWRs, that are structural).
BcRs created by SHMs, all stemming from the same unmutated common ancestor. FOUNDER ) o
< The CBs differentiate to centrocytes (CCs) and migrate to the GC light zone (LZ) where they B CELL :
collect Ag presented by follicular dendritic cells (FDCs) and, subsequently, interact with T - iy, —
follicular helper (Tth) cells to become positively selected to return to the DZ to undergo further \‘.CB
rounds of proliferation and SHM (affinity maturation). This cycle continues during the span of 5 | N,

ape-s ace+
several weeks. Memory B cells (MBCs) and plasma cells (PCs) are output cells from the GC. Shapessp

PCs express up to 100 times more BcR than the other cells.

PCs

< Sequencing of B cell immune receptor repertoires helps us to understand the adaptive
immune response, although only provides information about the clonotypes and their
frequencies. Generally, additional time-consuming or expensive experiments are required
to further characterize the identified (dominant) clones by measuring, for example, their
affinity or function. Here, we present a multiscale model of the germinal center to gain
general insight in the interpretation of B cell repertoires by establishing:
281/ the relationship between clonal abundance and affinity
a2/ the variability of affinity within a clone
a3/ the extent to which PCs with high BcR mRNA content may disturb the identification

of dominant clones in RNA-Sec i
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Fig. 1. General scheme of our GC multiscale model. Founder B cells enter the GC and go through a process of division and SHM in the DZ and
selection in the LZ, based on the affinity of their BcRs per a theoretical antigen. Our multiscale model includes a GRN that drives PC differentiation.
The affinity of the BcRs is based on the distance between the BcR sequence and the optimal BcR in a continuous shape-space. After each cell
division m mutations happen on a daughter cell. The SHM fate tree shows the probabilities of a mutation happening on each region, the
probability of it being of a specific type and their consequent effect on the cell.

#3 RESULTS DNA-Seq vs RNA-Seq | Comparison with
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