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Development of spatial genome and transcriptome analytical methods in local
regions of lung cancer tissues
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In this stud¥, to understand molecular mechanisms of local progression in
lung cancer tissues at multilayered levels, we developed basic experimental and computational
procedures for detecting genomic mutations and aberrant transcriptome statuses in local regions of
cancer tissues by utilizing spatial transcriptome sequencing and long read sequencing technologies.
We used fresh frozen specimens of eight lung adenocarcinoma cases which had been provided to spatial
transcriptome analysis Visium. We amplified the full-length cDNA libraries with Visium spatial
barcodes and sequenced them using a nanopore-type long read sequencer PromethION. We extracted point
mutations and splicing patterns from the obtained long reads and integrated them with expression
clusters and spatial information via spatial barcodes.



Visium 10x Genomics

Visium

55 pm

5000
MRNA

Nagasawa S, Kuze Y et al. 2021 Commun Biol

EGFR
EGFR
EGFR
30%
Visium
kb
cDNA cDNA
(@)) Visium
Visium  cDNA
EGFR  KRAS
Visium
cDNA

CDNA

; DCIS
EGFR
EGFR
mRNA
3

Visium

mRNA
10 pm

CDNA

CDNA



EGFR

10 um
CcDNA

Visium

@
cDNA UMI: unique
molecular identifier SB: spatial barcode
inferCNV
Suzuki A, Onodera K et al. 2019 Sci Rep
Visium
RNA-seq
@
1 Visium cDNA
10 ng 500 ng
A B/ N—a—F {3 cDNA 2
3 e i
Minton o
=
§ @ \—a—f ---"7
Prgmeth'ONLU o1 (5= bEx T F =)
4 Vi . AP KRASZE RIgtE Ay M 5]
DNA rstun FTIRT =YL Y —THRER 1.
¢ < L B/ \—a—F{=cDNADRHE
CDNA BB A—a— RS LU TR L EREEMINS VR TR —
PromethlION LF—2EIZRYT LI
69,479,107 97,423,791 1d pass
WT: whole transcriptome 1A
SiCelLoRe toolkit Lebrigand K et al. 2020 Nat Commun
Visium
CDNA Space Ranger 10x
Genomics SB  UMI
PromethION
poly-A
1B
umli SB
7,975,872 10,344,456
CDNA UMI1/SB
UMI/SB cDNA
SAMtools CDNA
NCC

Oncopanel



Visium cDNA

1. Visium cDNA
cDNA A
LUAD-1 LUAD-4
cDNA o & = &
1d reads 82,494,773 137,670,943 113,178,332 115,533,728
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