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Decoder-FFPE-Seq Enables Sensitive Spatial Transcriptomic

Analysis in Archival Tissues with Single Cell Resolution

Chaoyong Yang
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Abstract

Spatial transcriptomics serves as a powerful tool for dissecting spatial organization
and molecular features of tumor microenvironment. However, current methods are
largely limited to assaying polyA-tailed transcripts in fresh frozen samples with
unsatisfactory sensitivity and resolution. Considering formalin-fixed and
paraffinembedded (FFPE) tissues are the most common in clinical histopathology, we
herein reported a blotting-assisted DNA coordinate barcoding design for spatial RNA
sequencing of FFPE samples (Decoder-FFPE-Seq). Through targeted hybridization
and ligation, fragmented or polyA tail degraded mRNA, and non-A-tailed RNAs,
could be comprehensively transformed to DNA probes which contained PCR index,
RNA definition sequence, and polyA tail, extending the scope of spatial
transcriptomics to wider RNA species and sample types. By blotting ligased
poly-A-tailed probes from tissue onto spatially barcoded substrates of 8 pm resolution
with high-density polyT tail DNAs

, Decoder-FFPE-Seq achieved spatial profiling of transcripts and long non-coding
RNA in FFPE tissues with single cell resolution, whose sensitivity is much higher
than existing methods. Finally, Decoder-FFPE-Seq revealed heterogenous tumor
microenvironment of archival oral squamous cell carcinoma samples from 12 patients
of immunotherapy response and non-response. Decoder-FFPE-Seq is versatile and
compatible to uncover various RNA types in archival sample with high sensitivity and
resolution, which would accelerate discoveries in disease pathology and clinical

translational research.



