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Whereas independently sequencing the recombined a and 3 sequences has
become routine, comprehensive characterization of the paired af3 repertoire
remains challenging. De novo assembly of a and 3 sequences from single
T-cell RNA-Seq has been demonstrated [1] but has low throughput and high
cost. Emulsion-based sequencing of molecularly linked a and 3 amplicons
generated in parallel from single T-cells promises much higher throughput
[2], but protocols are still under active development. A cost-effective alterna-
tive relying on standard single-chain TCR sequencing is the pairSEQ protocol
proposed in [3]. In this protocol millions of T-cells are distributed randomly
across 96 wells. Barcoded PCR amplicons spanning the hyper-variable CDR3
regions of the a and 3 genes are then generated from each well and pooled
for highthroughput sequencing (Fig. 3).

To keep this approach computationally feasible, only a small subset of all
possible arcs can be included in the graph. The most effective method of
sparsification investigated thus far was relative radius sparsification. Given
a parameter r (namely, the radius), arcs are only added the final graph if the
following equation holds:

JAAB| <rxmax(|A|, |Bi)

This criterion will substantially reduce the size of the graph, but an efficient
approach is still needed to identify these arcs and avoid searching the entire
space. These arcs are generated using an efficient algorithm based on
multi-index hashing [4]. The ensuing perfect b-matching problem was solved
using the cost-scaling min-cost max-flow algorithm implemented in the
LEMON library [5] (Fig. 4). The results of this matching are discussed in the
next section.

1. Analyze remaining experimental datasets

2. Test method resilience to sequence distribution
3. Optimize sparsification using threading

4. Investigate the nature of this phase transition

DATASETS

Experiments were conducted on simulated datasets
generated by randomly pairing 1,495,345 a sequences
with 1,566,719 [3 sequences extracted from pairSEQ
experiment 1 in [3]. We simulated uniform sequencing
recovery rates between 10—-100% to reflect the fact
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