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Fig. S1| 10 Steps of FLASH-Seq Workflow. Steps automated with a liquid handling robot or
nanodispenser are marked by a purple and teal square, respectively. Step 1, cells are individually sorted
in plates in the lysis buffer. Step 2, after denaturation, mRNAs are reverse transcribed using a
template-switching reverse transcriptase (RT) in the presence of an excess of dCTP. Step 3, cDNA is
amplified by semi-suppressive PCR. Step 4, cDNA is purified using magnetic beads. Step 5, cDNA
concentration and fragment size are measured and the samples are diluted to a final concentration of
~100-200 pg/uL. Step 6, the cDNA is tagmented using a hyperactive Tn5 transposase which introduces
known adaptor sequences. Step 7, the tagmented cDNA is amplified by PCR and sequencing indices are
added. Step 8, all samples are pooled together. Step 9, the library is purified using magnetic beads. Step
10, concentration and average fragment size is measured in preparation for the sequencing.

Nanodispenser (i.e., |.DOT, CellLink)



HEK 293T
12000 -
11000 . *
10000 1 * * !
9000 + .
8 8000 * :
s .
& 7000 . + }
B 6000 * : : v A
2 [ .rs
@ 5000 .
g .
25 4000
3000
2000
1000
o
50K 100K 250K 500K
Downsampled Reads
C hPBMCs

7000

6000

5000

s
3
153
3

3000

Expressed Genes

2000

1000

bl

A8
o0
28

2988

7000

6000

5000

»
<]
S
3

Expressed Genes
8
8
3

2000

1000

50K 100K 250K 500K
Reads

VY

Fig. S2 | FLASH-Seq gene detection using downsampled reads and cDNA yield. a. Number of
detected genes in HEK 293T cells processed with SS2 (n = 80), SS3 (n = 42) or FS (n = 85) using
50,000, 100,000, 250,000 or 500,000 downsampled reads. Gene detection threshold was set to >0 read.
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were respectively: 25, 25, 10 and 50 yL. Bottom part, number of detected genes in hPBMCs processed
with FS (n = 136, 25 pL) and miniaturized FS (n = 231, 5 pL). Raw reads were downsampled to 50,000,
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(3’mismatch ?)

@NB502120:185:HHFCMBGXF:1:21108:7399:3693 1:N:0:0 (reversed)
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ATTGCGCAATGIGAAACATGBBBACTGCCTAGGCTCGAATCTGTGGCACCCTGAGCAATTACTTAAATTGTGGAGC
$53 Mosaic * UMI

Read Sequence

@NB502120:185:HHFCMBGXF:1:11104:12057:12005 1:N:0:0

Fig. S16 | Strand-invasion example. a. Integrated Genome Viewer snapshot depicting the reads of
the HEK 293T cell ‘ACAGGAGACTGGATTC’ (Hagemann-J. et al) mapping to gene DCLRE1B. The upper part of
the picture shows the internal reads (= no UMI). The bottom part of the picture displays the 5> UMI reads.
Two piles of pcr duplicated 5 UMI reads are located inside the gene body rather than at the 5’ end. b.
Zoom on the first read pile (green in a.). These reads are located in an intronic sequence and are in
discordant orientation compared to the gene. The read sequence is displayed at the bottom. The read’s
GGG motif and UMI show almost a perfect complementarity with the genomic sequence. ¢. Same as b.

but zooming on the second pile of PCR duplicated reads (orange in a.). A perfect match between the
GGG motif and UMI the genomic sequence is observed.
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Fig. S17 | Mapped read distribution in FS-UMI and SS3 protocols. Distribution of mapped

internal or UMI-reads between introns, intergenic regions or 3-UTR / 5-UTR / Coding sequence (=CDS)
exons. Expressed in percentage of read tags and computed using ReSQC.



FS-UMI SS3 (Hagemann et al)

Spacer (AAGCA)

Spacer (CAGCA)

Fig. S18 | Nucleotide distribution of the genomic sequence adjacent to the read start (in
bits). The sequences were split between those displaying a perfect match between the UMI and
adjacent sequence (left) and those which did not (right). The expected position of the UMI is
highlighted in gray. The expected position of the spacer is highlighted in green. Each row
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corresponds to one of four representative TSO + oligo-dT conditions.
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(3 entries) Exonic Sequences 1 ! : E.S.2
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Exonic Sequences 1 E.S.2
Assign reads Sam Flag XS Sam Flag XT
with Readl Assigned EXON:Coordinate:Strand
featurecounts
Read2 Assigned INTRON:Coordinate:Strand
Read3 Assigned Exon:Coordinate:Strand
Read4 Unassigned NA
Parse
annotated
BAM files and
extract 20-bp
upstream Exonic Sequences 1
sequence
Pos umi Upstream Sam Flag XS Sam Flag XT
Chr:start- ATTCGTCG GTGCGTAAAGTGTCACACTT Assigned EXON:start-
end:strand end:Strand
Chr:start- GGCTGAAC AGTGTGTACGGCTGAACGGG Assigned INTRON :start
end:strand -end:Strand

Fig S19 | Schematic representation of the strand invasion detection script. First a custom
GTF containing collapsed exon-intronic sequences of hg38 protein coding genes is created.
Mapped 5 UMI reads are assigned to a feature using featurecounts. The SAM Flag XT contains
the feature coordinates, strand and if the read is mapped unambiguously to an exonic or an
intronic sequence. The BAM file is parsed using a custom R script and the 20-bp sequence
adjacent to the read start is extracted. This sequence is compared with the UMI sequence,
looking for a perfect match.



