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Highly efficient establishment of lung cancer patient-derived organoids and its
application for prediction of sensitivities to various treatments
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We established a method for creating lung tumor organoids (LTO) from
surgically resected lung cancer specimens and characterized them in various ways in search for their
clinical applications. We were able to establish 53 LTOs from 79 lung cancer patients, and they
accurately reflected the characteristics of the parent tumors in terms of morphology, protein
expression, and gene alterations. The success rate was lower for squamous cell carcinoma. The
ability for long-term passaging was associated with poor prognosis. We detected seven driver
mutations in both LTOs and parent tumors, including one EGFR exon 20 insertion mutation
(H773delinsYNPY) which is usually refractory to currently available drugs. However, as this LTO
showed sensitivity to osimertinib, the patient was treated with osimertinib, resulting in
significant clinical response. These results suggest that LTOs could be a useful tool for developing
treatment strategies.



EGFR KRAS ALK MET ROS1 BRAF
RET NTRK 8

Patient-derived organoid: PDO

3 in vitro
(LTO: Lung tumor organoid)
(@)) NSCLC LTO NLO(normal lung organoid)
@
(3)LTO
(CY) LTO
(€H) 2019 4 2021 3 1 8mm /
0.5 2
24-071
) 1.5U/mL Dispase | (Sigma-
Aldrich, St. Louis, MO) Liberase TH (Sigma-Aldrich)
2 48 25u L
37 15
37 5%CO, [1-3]
3 4-5 LTO NLO
() 3 (ii) 3 (iii) 3 3

® 4 PFA 4

FFPE

H&E IHC
IF

@) DNeasy Blood & Tissue Kit QIAGEN, Hilden, Germany
RNeasy Mini QlAcube Kit QIAGEN DNA RNA

Oncomine cell-free DNA Assay PanCancer panel Thermo Fisher Scientific,
Waltham, MA, USA LTO
0.10% CNV Bioconductor DNAcopy
3.9 [17]



5) 24 2 LTO
LTO  TrypLE Express Enzyme Gibco
96 8u L
3 LTO 3
LTO 6 LTO Cell Counting Kit-8
Tecan, Mannedorf, Switzerland 450nm
4 EGFR TKI
MEK
S0S1 B1-3406 Boehringer Ingelheim (Ingelheim, Germany)
(6) LTO KAME-2020-054
24 2-4
LTO 11 PBS  200p L
LTO 5-7
1.5cm
a Fisher Mann-
Whitney U 0S CsS
24 0S DFS
Kaplan-Meier
EZR
(DLTO 78 2
79 LTO
45 NLO(normal lung organoid)
79 67 53 LTO ADC 71 35/49
SQ 48 11/23 SCLC 3/3 combined SCLC 2/2
1 1 1
B2 oo Tad [y
OGN -
L;I\'géo ngés

- =100um

LTO23 LTO24 LTO31 (S6) LTOS

SCLC

1 LTO

VS.
lepidic-predominant ADC

LTO31 (S10)
scLc

48% vs. 75%

LTO41
Combined SCLC

SQ
p=0.034 ( ) ADC 49

ADC

lepidic vs. other subtypes; establishment rate, 40% vs. 79%, p=0.022

LTO



A. All tumors (n = 79)

All tumors

Variables — (n=26) Es (n=53) p value
Age (year old) 74.5 (46-85) 72.0 (50-89) 0.645
Gendar F11 M15 F14 M39 0.200
Smoking Never 8 Ever 18 Never 14 Ever 39 0.791
Pack/year 27 (0-126) 30 (0-108) 0.933
CT maximum tumor diameter (cm) 2.7 (0.9-8.9) 2.6 (0.8-5.5) 0.463
Presence of ground glass opacity  No 23 Yes 3 No 41 Yes 12 0.208
CT consolidation size (cm) 2.7(0.9-8.9) 2.50 (0.4-5.5) 0.450
SUVmax 5.34 (1.40-22.0) 7.26 (1.58-40.7) 1.000
Histology $Q 12 non-SQ 14 $Q 11 non-SQ 42 0.034
Pathological tumor diameter (cm) 2.5 (0.5-6.7) 2.5(0.8-6.0) 0.743
Pathological invasive size (cm) 2.0(0.0-6.7) 2.0 (0.6-6.0) 0.567
Pathological stage 0/1/11 20 1NV & 11 41mav 12 1.000
Pleural invation Negative 14 Positive 10 Negative 36 Positive 17 0.448
|Lymphalic vessel invasion Negative 19 Positive 5 Negative 40 Positive 13 0.780
Blood vessel invasion Negative 18 Positive 6 Negative 35 Positive 18 0.596
Grade G13 G2/3/4 20 G16 G2/3/4 45 1.000

Data about pleural invasion, lymphatic vessel invasion, blood vessel invasion are lacked in two cases.

Data about grade is lacked in five cases. CT,

; SuV,

uptake value;

EGFR, epidermal growth factor recepter; F, female; M male; SQ, squamous cell carcinoma.

B. Adenocarcinomas (n = 49)

Adenocarcinomas

Variables —— (n=14) (n=35) p value
Age (year old) 73 (46-83) 74 (58-89) 0.594
Gendar F9 M5 F13 M22 0.116
Smoking Nver8 Ever6 Nver14 Ever21 0.348
Pack/year 0(0-112.5) 10 (0-96) 0.451
CT maximum tumor diameter (cm) 2.7 (0.9-5.5) 2.8 (0.8-5.5) 0.862
Presence of ground glass opacity No 11 Yes 3 No 25 Yes 10 1.000
CT consolidation size (cm) 2.7 (0.9-5.5) 2.5(0.4-5.5) 0.917
SUVmax 3.50 (1.40-16.89) 5.25 (1.58-20.60) 0.310
Lepidic Predominance Yes 6 No 8 Yes 4 No 31 0.022
Pathological tumor diameter (cm) 2.5 (0.5-4.0) 2.5(0.8-6.0) 0.436
Pathological invasive Size (cm) 1.4 (0.0-3.5) 2.0 (0.6-6.0) 0.079
Pathological stage oM 11 1AV 3 ma28mnv7 1.000
EGFR mutation Wild type 7 Mutant 7 Wild type 19 Mutatnt 16 1.000
Pleural invation Negative 9 Positive 4 Negative 23 Positive 12 1.000
Lymphatic vessel invasion Negative 11 Positive 2 Negative 29 Positive 6 1.000
Blood vessel invasion Negative 11 Positive 2 Negative 26 Positive 9 0.702
Grade G13 G2/3/4 10 G15G2/3/4 29 0.666

Data about pleural invasion, lymphatic vessel invasion, blood vessel invasion are lacked in a case. Data

about grade is lacked in two cases. CT,
epidermal growth factor recepter; F, female; M male.
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