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Organoid (mini-organ)

 ES cell or iPS cell, Adult stem cell
- Self organize in 3D culture (self renewal, differentiation)
« Miniaturized and simplified version of an organ

« Contain the multiple cell types of a particular organ Lung organoids
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Ease of establishing system
Ease of maintenance

Recapitulation of
developmental biology

Duration of experiments
Genetic manipulation
Genome-wide screening
Physiological complexity
Relative cost

Recapitulation of human
physiology
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Intestinal organoid

Dr. Hans Clevers
Roche, Head of Pharma Research
and Early Development

* Toshiro Sato, Single Lgr5 stem cells build crypt-villus structures in vitro
without a mesenchymal niche, Nature, 2009
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Gene manipulation in Organoid
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a Villin-CreERT2
organoid
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Lung stem cell
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Identification of Bronchioalveolar Stem Cells
in Normal Lung and Lung Cancer
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Lung organoid

Agms—é
* The first organoids derived from &=
mouse tracheal basal cells were
called tracheospheres. Buo| S o

R2=0.9967

Tracheospheres
)
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* Tracheal stem cell: Basal cells
expressing Trp-63 (p63) and
cytokeratins 5 (Krt5) and Krt14
(Rock et al., 2009).

0 | 5,0007 10,000
Brigid. M. Hogan
Duke university

Single viable KRT5-GFP BCs (P6) or KRT5-GFP (P5)
tracheal epithelial cells

Proc Natl Acad Sci U S A. 2009 Aug 4;106(31):12771-5.



> J Clin Invest. 2013 Jul;123(7):3025-36. doi: 10.1172/JC168782. Epub 2013 Jun 10.

Type 2 alveolar cells are stem cells in adult lung

Christina E Barkauskas 1, Michael J Cronce, Craig R Rackley, Emily J Bowie, Douglas R Keene,
Barry R Stripp, Scott H Randell, Paul W Noble, Brigid L M Hogan
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Type 2 alveolar cells are stem cells in adult lung
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Alveolar stem cell: HTI1-280 + cell

Sorting primary cells for HT11-280 and Epcam (CD31- CD45- Epcam+)
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CD31- CD45- Epcam+ HTII-280+ (AT2) cells can be used
to produce alveolar organoids

HTII-280: a Biomarker Specific to the Apical Plasma
Membrane of Human Lung Alveolar Type Il Cells
: J Histochem Cytochem. 2010 Oct; 58(10): 891-901.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2942742/

Airway stem cell: HTII-280 (-) cell

Sorting primary cells for HTI1I-280 and Epcam (CD31- CD45- Epcam+)

CD31- CD45- Epcam+ HTII-280- (basal cells, club
cells, etc.) can be used to produce airway
organoids
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Lung organoid

Alveoli
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The mesenchymal cell determines the fate of lung organoid

[Distinct mesenchymal populations Distinct molecular signatures of
express Lgr5/6 in adult lungs Lgr5* and Lgr6* cells
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Organoid culture media & lung development, mesenchymal cells

Branching program Alveolar epithelial differentiation program
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Zepp et al., 2017, Cell 170, 1134-1148
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Media components for culture of human
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alrway organoids

Media component Signalling pathway Supplier Stock ) Final _ Amount/
activation block Concentration | Concentration 50ml

Advanced DMEM +++ (see below) | Base medium Fisher Scientific 11510436 | N/a N/A Up to 50ml

R-Spondin 1 (conditioned medium) | Wnt/b-catenin signalling CSClI core facility N/A 10% 5mi

B27 supplement a.o. insulin signalling Thermofisher 17504044 | 50 1x 1ml

FGF 7 FGFR2b signalling Peprotech 100-19 100ug/ml 100 ng/ml 50ul

FGF 10 FGFR2b signalling Peprotech 100-25-100 100pg/ml 100ng/ml 50l

Noggin TGF-b signalling Peprotech 250-38-100 100ug/ml 100ng/ml 50ul

N-Acetylcysteine Antioxidant Sigma A9165 500mM 1mM 100l

Nicotinamide Co-enzyme precursor Sigma N0636 2M 10mM 250ul

$B431542 TGF-b signalling Tocris 1614/10 10mM 10uM 50p!

*$B202190 P38 MAPK signalling Sigma S7067 500nM 5ul

Advanced DMEM +++

Add the following to Adv DMEM (500 mL)

Hepes Buffer Invitrogen 15630-080 1M 10mM 5 5ml

Penicillin / Streptomycin Antibiotics CSCl core facility 100U/ml 1U/ml 5.5ml

L/glutamine Amino acid CSCl core facility 200mM 2mM 5.5ml

Add to single cells (after isolation or splitting for the first 48 hrs of culture)

Y-27632 ROCK signalling Sihiggi;noc%)(camb”dge 10mM 10uM 1 t0 1000

I




Lung organoid culture media

Reference Intestinal Human alveolar Human airway
organoid media organoid media organoid media
(Sato et al. 2011) | (Nickolic et al. 2017) | (Sachs et al. 2019)
Modified | R-spondin 1 R-spondin1 R-spondin 1
media WNT 3A WNT 3A or
composition CHIR99021

Noggin (BMPI)
FGF 10

A83-01
SB202190
EGF

Nicotinamide
B27
Gastrin

Noggin (BMPI)
FGF 7/FGF 10

A83-01
SB431542
EGF

Nicotinamide
B27
N-acetylcysteine

Noggin (BMPi)
FGF 7/FGF 10

A83-01
SB202190

Nicotinamide
B27
N-acetylcysteine

ROCK inhibitor(Y27632)
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Translational Research with Lung organoid

Cell Stem Cell

Three-Dimensional Human Alveolar Stem Cell
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o
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Graphical Abstract Authors £ o
Jeonghwan Youk, Taewoo Kim g 2
Long-term 3D culture model of human alveolar stem cells 9 ’ oo < &
Kelly V. Evans, ..., Byeong-Sun Choi, e
A =] Young Seok Ju, Joo-Hyeon Lee
J L\g { Correspondence
1 ja ytkim@snu.ac.kr (Y.T.K), C D
= — . gykoh@Kkaist.ac.kr (G.Y.K.), Control SARS-CoV-2 1 dpi Control SARS-CoV-2 1 dpi
Alveolar type 1 cell In chemically byeongsun@korea.kr (B.-S.C.), T i
Alveolar type 2 cell defined conditions ysju@kaist.ac.kr (Y.S.J.), EO g
jhi62@cam.ac.uk (J.-H.L.) S N %
<t 3
Model application to physiological SARS-CoV-2 infection In Brief go j(‘
:Immunofluorescence / Electron microscopy / RNA-seq / scRNA-seq : ; ° §
To study infection response to SARS- 7
Virus infection ~24 hours ~60 hours CoV-2, Youk et al. developed a 3D culture
nterf model of human alveolar stem cells in
-. nterferon response 1 . ¥ae o
@ Modestviral birden chemically defined conditions. They - <
S @ @R reveal that SARS-CoV-2 productively iy o
o . . infects alveolar type 2 cells, resulting in an o 2 e
_V"US - Tye 14 8 .. ® Jigah 3{::: t:i?g::se 1" innate immune response. Full infection of <8 2
Siglevialently' . ierferons 1 individual cells was exhibited from a
single viral entry.
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Lung cancer Organoids Co-cultured with Autologous Tumor-Reactive T Cells

Generation of Tumor-Reactive T Cells
by Co-culture of Peripheral Blood Lymphocytes
and Tumor Organoids

Co-culture of epithelial tumor organoids
and peripheral blood lymphocytes

NSCLC

CRC

Expansion of tumor-reactive T cells

© Bystander T cell
@ Tumor-reactive T cell

Cell 174, 1586-1598, September 6, 2018
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Identification of intermediate cells for Lung regeneration

Cell Stem Cell

Inflammatory Signals Induce AT2 Cell-Derived
Damage-Associated Transient Progenitors that

Mediate Alveolar Regeneration

Graphical Abstract
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Authors

Jinwook Choi, Jong-Eun Park,
Georgia Tsagkogeorga,

Motoko Yanagita, Bon-Kyoung Koo,
Namshik Han, Joo-Hyeon Lee

Correspondence
jhl62@cam.ac.uk

In Brief

Choi et al. show that inflammatory signals
play a crucial role during alveolar
regeneration after injury. They define
stepwise differentiation trajectories for
AT2 cells into AT1 cells via damage-
associated transient progenitors (DATPs)
and find that unresolved inflammation
stalls transition of DATPs into mature
AT1 cells.

Joo-Hyeon Lee
Cambridge university

Jinwook Choi,
GIST
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Damage-Associated Transition Progenitors

Homeostasis l’ Alveolar Regeneration
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Choi et al., 2020, Cell Stem Cell 27, 366-382
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Patient-derived lung cancer organoids as in vitro

cancer models for therapeutic screening
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Precision medicine with Lung cancer organoid

Modeling Clinical Responses to Targeted Therapies by ®
Patient-Derived Organoids of Advanced Lung |
Adenocarcinoma

Seok-Young Kim1, Sang-Min Kimz, Sumin Lim3, Ji Yeon Lee3, Su-Jin Choi‘, San-Duk Yang1, Mi Ran Yun‘,
Chang Gon Kim1, Seo Rin Gu3, Chaewon Park1, A-Young Park1, Sun Min Lim1, Seong Gu Heo1, HyunKi Kimz,

and Byoung Chul Cho*

Malignant effusion, metastatic site specimen
--> lung cancer organoid

Clin Cancer Res; 27(15) August 1, 2021
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Lung cancer organoid harboring EGFR exon 20 insertion
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The effects of smoking on the lung organoid

Whole cigarette smoke condensate (WCSC) SBS4 is associated to direct DNA damage by tobacco

WCSC (ug/ml) 0 100 200 400 smoke mutagens
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Challenging points in lung cancer diagnosis and treatment

1. Biopsy is crucial but challenging in lung cancer management.
2. Immunotherapy for cancer treatment: A double-edged sword: Avoid severe adverse events

3. Lack of Predictive Biomarkers for best choice for this patient?

"Which drug is the best choice for this patient?"

EGFRExon 19 Deletion or Exon 21 L8S8R ALK Rearrangement NTRK1/2/3 Gene Fusion
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c — o a— \ expression » Gefitinib®® » Crizotinib16:20 MET Exon 14 Skipping Mutation
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o sty » Afatinib™ 10 « First-line therapy » Pralsetinib®!
inhibitors inhibitors » Erlotinib? » Ceritinib?’28 » Cabozantinib*243
» Dacomitinib® » Crizotinib?®
» Gefitinib*> » Entrectinib® [ERBB2 (HER2) Mutation
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Challenging points in lung cancer diagnosis and treatment

1. Immunotherapy for cancer treatment: A double-edged sword: Avoid severe adverse events

2. Lack of Predictive Biomarkers for Best Drug for this patient?
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Challenging points in lung cancer organoid

1. To create personalized medicine, it is necessary to develop a lung cancer organoid using
tissue from a biopsy.

2. It is very difficult to make a lung cancer organoid with a conventional biopsy tissue

(especially with peripheral lung cancer).

3. Itis challenging to predict the proportion of cancer cells within a lung cancer organoid.




. Surgery tissue is available only for early lung
cancer patients.

. Success rate of organoid culture derived from
biopsy sample is low.
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Lung cancer organoid derived from small biopsy tissue

(Percutaneous needle biopsy) (Bronchoscopic biopsy)

s A \]




CNUH

Radial EBUS




SEU uE R

CHUNGNAM NATIONAL UNIVERSITY HOSPITAL|

Lung cancer organoid derived from cryobiopsy samples

Cyroprobe

N20/CO:2

Forceps biopsy

High purity of lung cancer cell
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Human lung organoid culture protocol
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Organoid protocols

Organoid culture systems are self-renewing 3D models derived from stem cells (pluripotent or
adult-derived) or cancer cells that recapitulate characteristics of their tissues of origin. Here, we
provide protocols for growing and studying various types of organoid (brain, skin, kidney, liver,
bile duct, prostate, placenta, breast, colon, stomach, pancreas, lung, heart, and blood vessel)

generated from both healthy and cancer cells.
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Protocol Intestinal organoid cocultures with microbes o= > -
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Human Lung Organoid Culture Protocol

Protocols

Apoptosis Assays

Enzyme Assays

Flow Cytometry

ICC/IHC Protocols
Immunocytochemistry (ICC) Protocols
Immunohistochemistry (IHC) Protocols
Immunology

Luminex

Neural Cell Culturing

This protocol outlines a method for culturing normal human lung organoids based on
protocols described by Norman Sachs and Hans Clevers (1). The procedure that is
described allows for the long-term expansion of airway erganoids in vitro from adult
human lung tissue. Starting with a suspension of isolated and dissociated human lung
tissue, the reagents and steps necessary to generate and passage human lung
organoids are fully detailed, allowing for the generation of an in vifro lung model that can
be used for pulmonary disease modeling and drug toxicity studies. This lung organoid
protocol utilizes reagents across the Bio-Techne portfolio including recombinant proteins,
small molecules, media supplements, and Cultrex® Organoid Qualified Basement
Membrane Extract (BME) as a scaffold.

The protocol provides some specific tips and recommendations for culturing human lung
organoids including

+ Recommended media for expanding and differentiating lung organoids

+ Considerations and tips for starting lung organoid cultures

+ Methods to optimize Cultrex Organcid Qualified BME as a matrix scaffold
» Tins for siircessfiil nassaning and crvanresarvation

Contact Us

My Account m

sign in / register

— .
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Cell isolation = single cell2 2t&7|

1. Chopping & Enzyme digestion : Tissue fragmentsE Cold
PBSE washingdlil & F %[t choppingdtl, DMEM/F12E E 1
37°COIlM 2hr&Qt BHEAlZICH

(enzyme digestion2 M 2f5l11 homogenizerE ZE&?F mechanical
digestion?t &}7| = g

2. Pipetting2 2 O{2] H 410{ =1, 70um cell strainer2 Z2{FLCt.

Homogenizer

2. 70um strainer filter

S
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Cell isolation

3. Centrifuge—> pellets 4. RBC lysis

3. Centrifuged at 112 x g for 3min

4. 452 HE|1 RBC lysis> centrifuge

5. Cell pellets washing-->centrifuge Centrifuge - pellets 5. Washing




Cell isolation

6. Pallet 6] 100ul 2] Growth medium DMEM/F12 & &
suspension.

i

OK

7. 50~100ul cell& 100ul Matrigel (Corning, 354230)= 211 (Cell :
Matrigel = 1: 1~2 H|&) bubbleO| 47|X| A Ho{=C}.

8. Plate S£42 T FEO{M 37°C incubatordil 15~302 "
incubation A|7|HA MHE| dome HENZ ZICT.

9. 15~30%2 ¥ THU A plateE HUEOZ FEH2 F, 300ul
mediaS Matrigel®ll X| %2 well side 22 '0{EL}.

r

7. BiX|= 3~420]| SHHM HIYFH, passage= 1~3F FO si=Ct.
Q7% 0|E0IC} XI2t= £ 27 CI27| U200 =757t d0jdoe =z

2t
210l ¥ passagedli =Ll

6. Cell suspension

Single cells in
Matrigel

Media
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Enzyme free CNUH method Enzyme method

Airway organoid media . Airway organoid media

Minimum basal media

Scale bar 50um




Passaging

1. Matrigel =0|7|: mediag X735t Cold PBSE =0
"WO{E 2l F, pre-cooled pipette@ 2 B 2L},

2. Centrifuged at 112 x g for 3min at 4°C.

o)
AN —

Matrigel O

3. Sup.= H 2|1, cell palletd] 2ml TrypLE Express (Thermo fixer;

12304013)2 €11, 37°CO[Al 10min &¢t incubation.

4. 10ml DMEM/F12 (containing 10% FBS)= @11 washingTHCt

5. Centrifuged at 112 x g for 3min at 4°C.

6. Sup.= H 2|1, cell pallet +Media : Matrigel
resuspension.

7. M2 plate0f seeding SHZCF.

1

: 1~390 =

Media =0]|7]

Cold PBS




Cryopreservation of organoid

1. Cold PBSE 20f U= Matrigeldf| @O{EZI Z, pre-cooled pipette2 Z 2 2L},

2. Centrifuged at 112 x g for 3min at 4°C. '

HEILTR(YPFEN

DMSO 99.9%
‘‘‘‘‘ 00mi
) 9914

e Coneti sulfccide (CZHEO!
[

3. ot O washing & £, Centrifuged at 112 x g for 3min at 4°C.

4. Freezing media : culture media 7 : ES grade FBS (Gibco) 2 : DMSO (sigma) 10
DMSO: sZ2EZ&H|

=

cell pellets suspensiondli Al Cryo-vial0fl &=Lt

5. Cryo-vial& freezing container0f| @11 deep freezer > HA| HA Hat

HEs| Eela.

Cryo vial
Container
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Validation of lung cancer organoid

« Morphology, histology, Immunohistochemistry (p63 expression, polarity)

« Copy number variation, Variant allele frequency, Mutation profile, Gene expression

Copy number variation

[ ————————————e TR "H'.","'N("‘J”“wm“‘

o b e LR
) 1 )

Normal | Lung cancer Tissue vs LCO Early vs Late

Cell Reports 37, 107588, May 5, 2020
Passage

ATIONS| (202112:2581




Scientific validation

Pathology

3D Imaging 2 TomoCube

Single cell RNA sequencing

Next Generation Sequencing

Mechanostransduction (Matrix stiffness)

Culture media optimization, Co-culture
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H & E staining of normal lung organoid and lung cancer organoid

Small cell lung cancer None small cell lung =
organoid cancer organoid
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Normal
lung organoid



Lung cancer
organoid
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The representative pictures of H&E staining and IHC staining
of lung cancer organoids
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Fixed Sample (Matu"re lung organoid)
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Tumor small biopsy lung organoid; Fixed

XY Slice XY Movie




E Tomocube

Tumor small biopsy lung organoid; Fixed

XY Slice XY Movie
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Single cell RNA sequencing of Lung cancer organoid

v Total 9,580 cells after filtering

e SB_182-2 fresh (2,221 cells)
© SB_182-2 frozen (2,080cells) ¥~~~

e SB 195-2 fresh (3,141 cells)
® SB_195-2_frozen (2,138 cells)

|| Adenocarcinoma

|| Non-neoplastic
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Single cell RNA sequencing of Lung cancer organoid
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Detection
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of rare mutation by using lung cancer organoid
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- Tier 1t Yariants of strong clinical significance: No variant
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2) TP53 c.920-1G>4 ne
- Tier 3: Variants of unknown clinical significance: Mo variant
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Purity of cancer cell in small biopsy tissue
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Small tumor with many normal cells Large tumor, advanced lung cancer
- LCO with low cancer cell proportion - LCO with nearly 100% cancer cells



Co-culture with fibroblast

*96well plate — 72Xt X Hg HiE
E - s ot ¢
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Normal lung organoid E . , w o e

2x103 cell

Normal lung organoid
2x103 cell

+ Normal fibroblast
2x103 cell

Normal lung organoid
2x103 cell

+ Normal fibroblast
4x103 cell




GelCount™
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Hydrogel droplet

containing cells (60 nL) Cells in alginate

Well 7C =

o8&

* Alginate, Matrigel, Collagen etc \ % 5 %

L

’x ay <
100 cells/droplet Rz
¥ Ry

PLL-BaCl,
bottom

Schematic of Cellvitro™ 532 Micropillar
plate with cell spots

M3

Medical & Bio Decision



Cell number
ECM info.

Drug treatment

Drug Info.

5000 cells/pillar/1.5ul
Matrigel (CORNING, Cat No. 354230)

72h incubation, 7 dose, 3-fold dilution

e Gefitinib (Sellckchem, Cat No. S1025)

e Afatinib (AdooQ Bioscience, Cat No. A10141)

e Osimertinib (AdooQ Bioscience, Cat No. A13681)
e Alectinib (AdooQ Bioscience, Cat No. A18000)

e Crizotinib (AdooQ Bioscience, Cat No. A16245)

0 Day 3 Day 6 Day
Cell seeding of= Nz Scan & ATP =74
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Plate layout

=1 Gefitinib
CH=) Afatinib
=3 Osimertinib
Ch=4 Alectinib
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# Results

Gefitinib Afatinib Osimertinib Alectinib Crizotinib

M3

Medical & Bio Decision




# Results

Survival rate (%)

Survival rate (%)

Gefitinib
150
100-¢ 0
504
0 T T *—s 1
100 102 104 106
Conc.(nM)
Alectinib
150
0 1 1 1 1 1
100 10? 102 108 104 105
Conc.(nM)

Survival rate (%)

Survival rate (%)

Afatinib
150
100-¢
50_ Y §
[ J
0 1 1 1 I . 1
100 10? 102 108 104 10°
Conc.(nM)
Crizotinib
150
100-¢
504
[}
0 T T T T —
100 101 102 103 104 10°
Conc.(nM)

Osimertinib
1501
g
3
0 T T T |.'_.'I
100 101 102 103 104 10°
Conc.(nM)
Gefitinib 8.3 148.3
Afatinib 0.79 125.1
Osimertinib 1.8 133.9
Alectinib >50 240.9
Crizotinib 7.1 177.2
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Organoid culture media & Matrix
- LABTOLAB, KAIST
- GIST, Cambridge university
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[Lung cancer]

CNUH : Scientific
Small biopsy Oégﬁ[nmd ‘ Validation
Surgery uiture

Novel drug screening
Personalized medicine

Clinical
application

Pathology: CNUH
3D imaging: Tomocube

Next Generation Sequencing

Single cell RNA sequencing

Drug screening

- Target therapy

- Cytotoxic Chemotherapy
- Immunotherapy

- NK cell, ADC
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Simple y: 1 d in lung cancer treatment have developed over the
past decade with the advent of targeted and immune therapies. Yes-associated protein (YAP), an
effector of the Hippo pathway, promotes the resistance of these targeted drugs and modulates tumor
immunity in lung cancer. YAP is involved in autophagy in lung cancer and plays a prominent
role in forming the tubular structure in lung organoids and alveolar differentiation. In this review,
we discuss the central roles of YAP in lung cancer and present YAP as a novel target for treating

resistance to targeted therapies and immunotherapies in lung cancer.

Abstract: Despite significant innovations in lung cancer treatment, such as targeted thLmPy and
immunotherapy, lung cancer is still the principal cause of d death. Novel to
overcome drug resistance and inhibit metastasis in cancer are urgently needed. The Hippo pathway
and its effector, Yes-associated protein (YAP), play crucial roles in lung development and alveolar
differentiation. YAP is known to mediate mechanotransduction, an important process in lung
homeostasis and fibrosis. In lung cancer, YAP promotes metastasis and confers resistance against
chs_mmhcrapcuuc drugs and targeted agents. Recent studies revealed that YAP directly controls
the exy of p d death-ligand 1 (PD-L1) and modulates the tumor microenvironment
(TME). YAP not only has a p d relationship with autophagy in lung cancer but also controls
alveolar differentiation, and is responsible for tubular structure formation in lung organoids. In this
review, we discuss the various roles and clinical implications of YAP in lung cancer and propose that

targeting YAP can be a promising strategy for treating lung cancer.

Keywords: YAP; TAZ; Hippo pathway; lung cancer; drug-resistance; EGFR-TKL; PD-L1; autophagy;
organoid

iations.
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1. Introduction

The Hippo signaling pathway has been one of the most actively studied pathways
in biomedicine over the past decade [1-3]. It was first discovered in Drosophila, where it
regulates cell differentiation and proliferation during development [45]. Studies in mice
later revealed that it is highly involved in tumorigenesis and metastasis [2]. Yes-associated
protein (YAP) is a downstream transcriptional co-activator of the Hippo pathway. It con-
trols cell proliferation and apoptosis by regulating the transcription of genes that control
DNA replication, DNA repair, apoptosis, and metabolism [6]. YAP also cooperates with
other transcription factors, including AP1, B-catenin, and cytokines such as TGF-p, to
control many cellular functions [3,7]. Furthermore, it senses and responds to mechanical
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Abstract: Lung cancer organold (LCO) is a novel model of lung cancer that facilitates drug screening.
However, the success rate of LCOs varies from 7% to 87%, and the culture medium compositions
are markedly different. Afrway organold media can be used for LCO cultures, but this promotes
the overgrowth of normal cell organoids especially in LCOs from intrapulmonary lesions. Several
modified media are specifically utilized for promoting the cancer cell’s growth. For culturing
high-purity LCOs, cancer cells from metastatic lesions and malignant effusions are used. Recently,
single-cell RNA sequencing has identified p sly unk cell popul in the lungs and
lung cancer. This sequencing technology can be used to validate whether the LCO recapitulates the
heterogeneity and functional hierarchy of the primary tumor. Several groups have attempted to
culture LCOs with mesenchymal cells and i Ils to pitulate the tumor mic :
Disease modeling using LCO provides novel insight into the p.\muph\»uolug of lung cancer and
enables high-throughput for drug di y and p ediction. An LCO model
would help to identify new concepts as a basis for lung cancer targeting by discovering innovative
therapeutic targets.

ywords: lung neoplasms; organoids; culture media; coculture techniques; clinical study

L. Introduction

Despite innovations in targeted therapy and immunotherapy in the last decade, lung
cancer remains the most common cause of cancer related death [1-3] Tumor heterogenei
and drug resistance hamper the treatment of lung cancer [4]. To identify novel strategies to
overcome these problems, faithful lung cancer models are needed for preclinical research.

Organoids are th di 1 cellular ! that originate from embryonic
stem cells, induced pluripotent stem (iPS) cells, or adult stem/progenitor cells [5-8]. They
mimic the basic structure and function of the primary organ. Organoids are composed

of several cell populations wheneas spheroids are simple collections of one cell type [6,7].
Organoid culture has opened new avenues for both basic and translational medicine, Using
an organoid model, disease pathophysiology can be i d, and novel

strategies can be evaluated.

Cancer organoids show promise for cancer research by recapitulating the tumor
characteristics and heterogeneity [9]. The use of lung cancer organoids (LCOs) enable
reliable high-throughput drug screening [10-12). However, the success rate of LCO culture,
the culture medium composition, and tissue processing differ among studies. Because
the overgrowth of normal lung org is in LCOs originating from surgical
specimens, tumor cell purity is a critical issue for studies using LCOs. There is still
controversy as to whether LCOs reflect tumor heterogeneity. Therefore, research aiming to
improve LCO purity and validate the recapitulation of primary tumors is underway.

Cells 2021, 10, 3012, https:// doi.org/ 103390/ cells10113012
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Abstract: One major challenge associated with lung cancer

*  Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine, Daejeon St. Mary”

Thoracic and Cardiovascular Surgery, School of Medicine, Chungnam National University, Munhwa-ro 2

Division of Pulmonology and Critical Care Medicine, Department of Internal Medicine, College of Medicine,

282,

)

ds (LCOs) is their p

derivation from surgical specimens of patients with early-stage lung cancer. However, patients with

advanced lung cancer, who are in need of chemotherapy, often cannot undergo surgery. There!
there is an urgent need to successfully generate LCOs from biopsy specimens. Conventional |

fore,
ung

biopsy techniques, such as transthoracic needle biopsy and forceps biopsy, only yield small amounts
of lung tissue, resulting in a low success rate for culturing LCOs from biopsy samples. Furthermore,
potential complications, like bleeding and pneumothorax, make it difficult to obtain sufficient tissue.

Another critical issue is the overgrowth of normal lung cells in later passages of LCO culture,

and

the optimal culture conditions for LCOs are yet to be determined. To address these limitations,

we attempted to create LCOs from cryobiopsy spe
(= 113). Overall, the initial success rate of establishing L.COs from cryobiopsy samples was 40

ens obtained from patients with lung cancer

0.7%

(n = 46). Transbronchial cryobiopsy enables the retrieval of significantly larger amounts of lung tissue

than bronchoscopic forceps biopsy. Additionally, cryobiopsy can be employed for peripheral lesions,

and it is aided via radial endobronchial ultrasonography. This study significantly improved

the

success rate of LCO culture and demonstrated that the LCOs retained characteristics that resembled

the primary tumors. Single-cell RNA sequencing confirmed high cancer cell purity in early passages of

LCOs derived from patients with advanced lung cance

Furthermore, the three-dimensional stmcturv

and intracellular components of LCOs were characterized using th 5

ph

Finally, drug screening was performed using a specialized micropillar culture ,y,u-m with cryobiopsy-

derived LCOs. LCOs derived from cryobiopsy specimens offer a promising solution to the cri

tical

limitations of conventional LCOs. Cryobiopsy can be applied to patients with lung cancer at all stages,
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Future Research Plan

1.

Establishment of a Predictive Model for the Efficacy and Side
Effects of Immune Checkpoint Inhibitors in Lung Cancer by Co-
culturing with Immune Cells Using Lung Cancer Organoids.

Development of a Deep Learning-Based Model Using
Holotomography Imaging to Differentiate between Lung Cancer
Organoids and Normal Lung Organoids and to Measure the
Proportion of Cancer Cells.

Enhancing the Efficacy of Immunotherapy and Overcoming
Resistance in Lung Cancer by Modulating YAP and PD-L1 through
Matrix Stiffness




Take Home message : Check points in Organoid

0 N O

. What is the stem cell type and stem cell markers in this organoid?
. What is the organoid formation efficiency in this model?

. What are the media components in this organoid?

. Is this organoid capable of long-term passage culture? And how long ?
. Does this organoid grow well after thawing from cryopreservation?

. Is this truly a cancer organoid?

. What is the proportion of cancer cells in this organoid?

. How can the purity of cancer cells be increased in this cancer organoid?
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Determining how and where to employ organoids is
of utmost importance

ot £E 21 iy
httpi//daystory.me

-

Organoid is an ipad pro 12.9 inch
with apple pencil.




Thank you for your attention
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