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resolution
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Throughput
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Throughput
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genes or
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Estimated
efficiency

Readout

Technical
difficulty

Refs

smFISH

Fixed cells
and tissues;
purified
RNA

RNA

Targeted

Abundance;
SNVs; fusion
transcripts;
splice
variants;
subcellular
localization

Yes

Subcellular

Yes

Lowto
medium

Lowto
medium

~90%

Microscopy;
flow
cytometry

Easy

23,53-58,
60-63

Padlock
probes and
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Fixed cells
and tissues;
purified
DNA or RNA

DNA; RNA

Targeted
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SNVs; fusion
transcripts;
splice
variants;
subcellular
localization
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Subcellular

Yes

Low to
medium
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medium
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flow
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64-68
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and tissues;
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RNA

Targeted
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Subcellular
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nucleus)
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NA

Microscopy;
flow
cytometry

Easy

70,71
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Fixed tissues

RNA; DNA;
proteins

Targeted or
non-targeted
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transcripts
and splice
variants
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or cellular
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NA

Microarray;

RNA-seq; MS
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72,74,76-78

Microtomy
sequencing

Fixed and
fresh tissues

RNA;
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DNA and
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targeted
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SNVs, fusion
transcripts
and splice
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Anatomical

High
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~5-10%

RNA-seq;
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easy
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TIVA

Live cells

RNA

Non-
targeted

Abundance;
possibly
SNVs,
fusion
transcripts
and splice
variants

Yes
Cellular

Yes
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High

NA

RNA-seq

Moderately
difficult
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ISS

Fixed cells
and tissues

RNA

Targeted
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transcripts
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variants

Yes
Cellular
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NA

Microscopy

Difficult
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FISSEQ

Fixed cells
and tissues

RNA

Non-
targeted
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possibly
SNVs,
fusion
transcripts
and splice
variants

Yes
Cellular

Yes
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medium
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NA

Microscopy

Difficult
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Imaging
mass
cytometry

Fixed tissues

Proteins

Targeted

Abundance;
protein
modifications

Yes

Subcellular

Yes

Very high

Low

NA

MS

Difficult

87,88

FISH, fluorescence in situ hybridization; FISSEQ, fluorescent in situ RNA sequencing; ISS, in situ sequencing; LCM, laser capture microdissection; MS, mass
spectrometry; NA, not available; RCA, rolling circle amplification; RNA-seq, RNA sequencing; smFISH, single-molecule RNA fluorescence in situ hybridization;
SNV, single-nucleotide variant; TIVA, transcriptome in vivo analysis.
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