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We have a rich history of driving innovation in cell culture
surfaces, all critical to ex vivo cell growth

1907
Glass surfaces
used to culture

mammalian cells

1915
Heat-resistant
PYREX® glass

FALCON AXYGEN

———

1953

Development of
plastic 100 mm petri
dish for US Army

FALCON®

TOOLS OF ISCOVERY

I 1

TC-treated Polystyrene

1959
TC treatment and
Gamma irradiation

1986
Corning® Matrigel® Matrix, 2010 2012
Defined ECMs Corning Synthemax™ Corning PureCoat™ ECM
in vivo-like cell growth and Synthetic VN peptide Mimetic Fn and Col |
differentiation surface Synthetic peptide surfaces

\ b
|

1990s
Corning Primaria™
and CellBIND®
Charged-based
modification of
plastic surfaces

1987 -
Corning BioCoat™ . 2000s 2014
(G e — Cornlng_ PureCoat surflaces Corning rLaminin-521
consistent pre-coated Amine and Carboxy Animal-free
R e, Ultra-Low Attachment surface pluripotent stem cell F

Hydrogel-coated low bind surface

Mouse feeder-layer- dependent

Feeder-layer-dependent hESC

mESC

-
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Overview of 3D cell
culture



Increased biological relevance:
A major goal for research & drug discovery technologies

Patient-derived diagnostic cell assays

[
I
[
> v

IPSCs ~

Target-based iPSC banks
screening

Patient-derived

Phenotypic screening cell lines

3D assay formats -_———

High throughput
screening

Primary, human cells

Defined genetic
High content imaging manipulation

Microfluidics

Cellular molecular analysis for
bioinformatics (e.g., next-gen sequencing)

CORNING | racoN Axvesny  PYREX

-
PR
s

= ===

Gene editing/CRISPR-Cas9

Automated image-based
screening platforms

Image analysis and image
informatics pipeline

© 2018 Corning Incorporated
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X g ke 2D - side
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2D culture e
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3D culture

Knight and Przyborski, 2015, J. Anat. 227:746.

© 2018 Corning Incorporated



Cells and their microenvironment

Oxygen Gradient
Nutrient Gradients
Soluble Factor Gradients
Proliferation Gradient

oQ0,
5’%08 8% 050
oo ©O
r 10 ]

ECM Composition
ECM-to-Cell Attachment
Homotypic Cell-to-Cell Interactions

ECM Stiffness

Heterotypic Cell-to-Cell Interactions

Paracrine Signaling

Langhans, 2018, Front. Pharmacol. 9:1.

Cell Phenotype
Drug Response

e o F

/ 1§_Corning .Incor'b‘ ated



Spheroid Characteristics

>10.5

. 3 e . g
HT-29 single spheroid per well

Hirschhaeuser, et al., 2010, J. Biotechnol. 148(1):3-15.

CORNING ‘ FALCON AXYGSN PYREX © 2018 Corning Incorporated 8



Colon cancer cells in 2D and 3D culture

174T

LS174T, HT29, SW620, HCT116, Caco-2, and DLD-1 colon cancer cells were grown as monolayers or spheroids
(3000 cells/spheroid). 48 h, cells and spheroids were analyzed.

Riedl, et al., 2017, J Cell Sci. 130:203.

CORNING ‘ FALCON AXYGSN PYREX © 2018 Corning Incorporated 9



Decrease of RPS6 phosphorylation from outside to inner core
of DLD-1 spheroids

250 i | i
>
715015 . |
Q i | i
c |
o 100 == | | |
| ) ! |- - b
L-inner zone (i) = 1 b3 et bl fp o
..... middle zone (m) a S0 | | Py K | K L v L
------ outer zone (0) Dmigomiomiiomiiomiiomi
| ] 1 | | II | | II Il 1 II : | | II
N
& 4.‘.'!3'@ O@DP
& g

Riedl, et al., 2017, J Cell Sci. 130:203.
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Colon cancer cells in 2D and 3D culture

A » DMSO  Rapamycin Torin1 PF4708671 _MK2206 AZD6244

p-rpS6

2D

merge

Scale bars 20 um

Riedl, et al., 2017, J Cell Sci. 130:203.

2018 Corning Incoff




3D cell spheroids and
screening assays




3D cell culture: emerging applications

=1 AIEWWSIEIM Provides large relevant materials for genetic and
cellular research

Compound Anti-oncologic compound screening against
Screening patient tumor tissue; preclinical drug ADME/Tox

<IDRSdslilalo Ml Building blocks for 3D printing of multicellular
tissues, organoids; tissue regeneration

NN ETET)Al Optimize therapeutic effects delivered as
spheroids/cell aggregates (e.g. MSC, islets)

EV Therapy Therapeutics released by cells, patient treatment
(e.g. exosomes)

|

4
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3D cell culture methods

Anchorage-independent
(Non-scaffold-based)

Hanging Drop

F 1 1
—
-

Magnetic Levitation

Low Attachment Plate

Microfluidic Devices

Centrifuge / Agitation
.

CORNING | racon  Axve=w

3D Bioprinting

.

PYREX

Biological Hydrogels

Animal-derived
I-H-WHM » Corning® Matrigel®

Plant-derived Natural
» Alginate e Hyaluronic Acid (HA)
» Peptides

Anchorage-dependent
(Scaffold-based)

Synthetic Hydrogels

Non-natural
Collagen » Polyethylene Glycol
(PEG)
matrix -

Polylactic Acid (PA)

Gelatin * Polyglycolic Acid (PGA)

14
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3D cell culture: cell spheroid applications

Microplates
(96-, 384-, 1536-well)

* Drug discovery
e Drug development

In vitro toxicity
models
(increased in vivo
predictivity)

Large scale
vessels

Vaccine production
Biologics production

Embryonic bodies
Tissue engineering
MSC therapy




3D cell culture: spheroid microplates

>40 cell types demonstrated

. Spheroid
Cell | ATCC Cat. No. Ti T
o= e Hmor ype m Morphology

Culture and assay in same well
Ultra-Low Attachment surface coating
Single, uniform-sized spheroids per well

e HTS scalable formats: BT-474 HTB-20 Human breast/duct carcinoma RPMI/10% FBS Tight
_ . _ AS549 CCL-185 Human lung carcinoma F-12K/10% FBS Tight
96 2 384 J 1536 We" HEK-293 CRL-1573 Human embryonic kidney DMEM/10% FBS Tight

Hamster (CHO-K1 derived),

= - [
5/9m alpha 3-18 CRL-10154 M-CSF production DMEM/10% FBS Aggregate
DU-145 HTB-81 Human prostate carcinoma DMEM/10% FBS Tight
IMR-32 CCL-127 Human brain neuroblastoma DMEM/10% FBS Aggregate
Detroit 562 CCL-138 Human pharynx, SCC DMEM/10% FBS Tight
HCT-116 Hela A-549 MCF7 HTB-22 Human breast adenocarcinoma DMEM/10% FBS Aggregate
(Seeded at 5k/W€”) PANC-1 CRL-1469 Human pancreatic carcinoma DMEM/10% FBS Tight
Hep G2 HE-8065 Human hepatocellular carcinoma DMEM/10% FBS Aggregate
U-20s HTBE-96 Human bone osteosarcoma McCoy's 5a/10% FBS Tight
96-We” HCT 116 CCL-247 Human colon carcinoma McCoy's 5a/10% FBS Tight
g HT-29 HTB-38 Human colon adenocarcinoma McCoy's 5a/10% FBS Tight
PC-3 CRL-1435 Human prostate adenocarcinoma F-12K/10% FBS Loose
MDA-MB-231 HTBE-26 Human breast adenocarcinoma L-15/10% FBS Aggregate

384-well

© 2018 Corning Incorporated 16



ultraHTS goes 3D:
3D spheroid microplates in 1536-well format

A

B view from above

C view from below

Madoux, et al., 2017 SLAS Disc. 22:516.
CORNING ‘ FALCON AXYGSN PYREX © 2018 Corning Incorporated 17



3D spheroid cytotoxicity assay characterization

200

Luminescence
MW &
g8 8 8
T £ 2

1000+

0

-0 %CV
0 Luminescence

=175

~15.0

-125

0 30 60 90 120150 180210 240 270300 330 350390 420 450480

FALCON AxYG=N

Time (minutes)

PYREX

7000
6000 4
3
3 5000
x
@ 4000
5
E 3000 =& Panobinostat
£ -# Doxorubicin
E 20004 ¢ MNocodazole
- -4 valinomycin
10004 ¥ Staurosporine
48 Tirapazamine
0 : T ! : :
<10 -9 -8 7 5 5 4
Log [treatment, M]
8000+
] 3000 cellsiwell
EI 6000 2500 cellsiwell
= 2000 cellsfwell
e 1500 cells/well
£ 40004 1000 celisiwell
o
o 500 cellsfwell
[ =
‘E 2000+
3
=
0 L) L T 1
0.001 0.002 0.003 0.004 0.005

Deduced Spheroid Volume in Microliters

Madoux, et al., 2017 SLAS Disc. 22:516.

percent of control (Panobinostat) from Plate 2
8

-50

50 25 0

25 50 75 100 125 150
percent of control (Panobinostat) from Plate 1

© 2018 Corning Incorporated
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|dentification of cardiac glycosides inhibiting
adenocarcinoma cells carrying oncogenic KRAS mutations

Previous screening efforts relied on “|dentified a cardiotonic glycoside,
2D cell culture, which oversimplified Proscillaridin A, as a potent and
in vivo conditions selective inhibitor of KRAS mutant

3D spheroid-based primary cells...

screening assay for HTS small ...Proscillaridin A would not have been

molecule screening identified as a selective hitin a 2D
3D screening approach enables assay, illustrating the utility of the
assay conditions more closely spheroid-based 3D platform to
reflecting cell environment in vivo uncover new biology”.

© 2018 Corning Incorporated 19
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3D heptocell sphero

Screening assays




2D vs. 3D primary human hepatocyte (PHH) cell culture

3D architecture of liver tissue

» 2D culture systems play a pivotal role in research; however, classical 2D culture
systems do not reflect liver complexity.

» 3D culture systems sustain the cell viability, maintain in vivo phenotypes, genomic &
proteomic expression profiles.

 Compared to other 3D systems, spheroids require fewer cells, are technically easier,
and adaptable to HTS.

FALCON ' - \



DILI - a leading cause for drug attrition & clinical
failure

Among drugs withdrawn due to toxicity, 26% are attributed to DILI

Complex mechanisms for DILI Drugs Withdrawn Due to
Toxicity (1990-2010)

DRUG

Liver
Toxicity
26%

~~ "+ mitochondrial dysfunction
= apoptosis

* necrosis //

= hepatocyte hypertrophy \ 4 H

= hepatocyte hyperplasia / Ca rdlo
= fibrosis

l“\l / f e o
PHARMACOLOGICAL A :Ili 5 - EhﬂlE’SlaSjs R 7, TOXI CIty

EFFECT EFFEC y 5 /"
CHEMICAL STRUCTURE ,A

CORNING ‘ FALCON AXYGSEN PYREX © 2018 Corning Incorporated 22



Building a 3D liver cell spheroid model

Corning® Spheroid Microplates

3D Liver Spheroid

A
: ]

-

-4

Cryopreserved PHH

=

\

» Establish PHH spheroid culture protocol
» Develop 3D liver toxicity assay

CORNING | racoNn Axvesn  PYREX



Seeding density, spheroid size, and ATP levels

Day 7 Spheroid H&E Staining of a Day 8 PHH Spheroid
(1000 cells/ spheroid)

Spheroid Viability Measurement

Jooum.

80000

20000 ATP Assay N=5
'§ 60000 |
£ 50000 . ; - .
2 0000 » Spheroid morphology & sizes routinely monitored.
@ 7 o o . age .
£ 20000 | * Bioluminescent ATP assay for viability performed in same
3 20000 spheroid microplates.
@ 10000 | * Single spheroids form with seeding densities <6K

o | mim - cells/well on 96-well spheroid microplate.
0.8 1.6 3.1 6.3 12.5
Cells, x1073/well

CORNING ‘ FALCON AXYGSEN PYREX © 2018 Corning Incorporated 24



PHH spheroids maintain drug metabolic activities

Day 7 - Day 7 CYPs Activities
Spheroids >0
'k 2 40 m Lot 348 m Lot 397
S
& 30
8
i I I I
<
S 10
s o= [
o ‘ 1A2/APAP 2B6/0H Bup 3A4/0H MDZ
10 spheroids = 10K cells
Lot 299 PHH Spheroid CYP3A4 Lot 397 PHH Spheroid CYP3A4
Activity Activity
__600.0 - 600.0

@ g 400.0 I I [ o E 4000 I

o o -

& '8 200.0 :. I 28 2000 I I l:

% E 00 - T T T T % g 00 '_- T T T T

- g TimeO Day6 Dayl0 Dayl2 Day17 = g TimeO Day6 Dayl0 Dayl12 Day17

.-',-_-’ -
FALCON Axyc=n PYREX . > ~ © 2018 Corning Incorporated 25
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Spheroid size & morphology of liver spheroids is stable during long-term
culture

350
m1K m2K m3K Cells/well
- 300
£
3
- 250
KL
(]
% 200
2
(D) 150
N
7))
©
é 100
()
S s
N 5
Day 8
Culture Days
q
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Testing DILI compounds:
3D PHH spheroids vs. 2D PHH monolayer

DIL| Severity Category Cmax (LM)

Hepatocytes in 2D culture are short-lived for ~7 days.
3D spheroid culture supports long-term hepatocyte
viability in culture for up to 4 weeks.

» 3D spheroid culture is capable of testing chronic liver
toxicity with repeated dosing.

2D monolayer, short term toxicity assay

2. High concern Diclofenac 10.1 Blatin 24 hour; Seiped hour; Viability
Rosiglitazone 1 9 dosing assay (ATP)

3. Low concern Acetaminophen 165.4
Chlorpromazine 0.9 m
Pioglitazone 2.95

4: Enzyme elevations Dexamethasone 0.2

. FALCON AXYG=N PYREX - © 2018 Corning Incorporated 28



Example: DILI compound (amiodarone) pharmacology

Conc. 3.9
(LM)

200  Amiodarone Lot 348a

-+ D
-« 20 3D
150- ICyp = 26.4 -
UM ICeo = 209.1 UM

Spheroids show increased
sensitivity to DILI compound
treatment vs. 2D cultures.

NMormalized ATP Level
g B8
|
|
|
|
|
|
|

© 2018 Corning Incorporated
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Amiodarone Lot 348a

- 30 three repeated dosing
-+ 20 24-haurs dosing

Percentage viakility of
cells to vehicle contral
=
=

Bosentan Lot 348a

S
=
=

- 3D three repeated dosing
-4 2D 4-hours dosing

T

H

450

E ¢

LS A

100

N

T

E5

5

z
nl T ‘\‘ » T n‘ T T 4 1
0 1 4 3 0 1 2 3 4

Arniodarone, Log [uM]

Tolcapone Lot 348a

~
2
2

-+ 3Dthree repeated dosing
-4 20 M-hours dosing

@
5

Mormalzed ATP level
s B

1 2 3 4
Toleapane, Log[uM]

Valproic Acid Lot348a

- 3D three repeated dosing
- 2D 24-hours dosing

Mormalized ATP level
2
H

Yalproic Acid, Log [uM]

FALCON

AXYG=N

Bosentar, Log[u]

Troglitazone Lot 348a

o
=
=

& 3Dthree repeated dosing
= 10 24-hours dosing

=
=

50

Marmalzed ATF level
=
H

r—e——¥
0.0 0.5 1.0 15 20 25
Tragitazone, Log [uhl]

Diclofenac Lot 348a

1
=
s

- 3D three repeated dosing
& 2D 24-hours dosing

[

o>
=

50

Morrmalized ATP level
=
H

Diclafenac, Log[uM]

PYRE

Nefazodone Lot348a

-+ 3D three repeated dosing
-+ 2D 24-hours dosing

Marmalized ATP level
B

Nefazadone, Log[ud]

Trovafloxacin Lot 348a

-+ 3Dthree repeated dosing
-4 20 24-hours dosing

Marmalzed ATP level
B

Chlorpromazine Lot 348a

e
=
=

=
=

Mormalized ATF level
e =
= i

3D spheroids are more sensitive to DILI compounds vs. 2D
PHH culture

Rosiglitazone Lot 348a

-¢ 3D three repeated dosing
- 20 24-hours dasing

1 2
Rosiglitazone

50
0+ T T ’
0 1 2 k)
Travafloxacin, Loglud]
APAP Lot 348a
200

-+ 3Dthree repeated dosing
-+ 20 24-hours dosing

Morrmalized ATP level

APAP, LagluM]

200 -+ 30 threa repeated dosing
§ =+ 1D 24-hours dosing
150
=
=
=100 4
2 a
T
£
5
z

[E, T Th=—8
4 0 1
Chlorpromazing, Log [uh]
Dexamethasone Lot 348a
200 # 30 three repeated dosing

n D 24-hpurs dosing

it

Mormalzed ATP level
=

04 T T T

0 1 2 k)
Dexarrethasone, Log [UM]

200

=
=

50

Mormalized ATF level

°'LH:H=.

Flumazenil Lot 348a

o 3D three repeated dosing
8 2D 24-houts dosing

1 2
Flumazeni, Log (]

Pioglitazone Lot 3482
200 -+ 30 three repeated dosing
il 24-?% dosing

IIl.

Mormalized ATF level
=
H

1 2
Pinglitazane, Log [uM]

- Controls

3 PHH lots tested in 3D vs. 2D culture
» 3D spheroids showed increased
sensitivity to DILI compound treatment
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3D PHH liver spheroids show super

to DILI compound treatment

2D-24 hr Lot 348
3D-RD Lot 348

o
[ ]

ND: ICg, values cannot be determined within the

tested dose range.

m
m
m
|
W

oo® O

(e]

[ J
e el

(e]

MOS 50

Ssoooloocoooooooooomaooodkiooooooon
°

©0-O- -
[ ]

(e]

®

oelldawoz
aurprosduy
uloAwoldails
aulwejodoos
sulwbnsoplihd
aulayjuedoid
aulplokoold
|oj01oeId
aulwe|oluayd
aulwezuagAxouayd
aunpeuaydio
aulwbhiisoanN
aulwe|Aweda
auluoikylol
QUINUIBIOAD T
ulwelopu|
lluaze wn|4
uixobiqg
uklowoi)d
2jeuoOIpuUd|Y

aulAydoayy
auixoplikg
auojosiupaid
|]ajuenbizeid
aulhbied
aurdiplealN
|ojopeN
duoJluexXOollN
11PIX O Ul IN
aulqesepn|d
auidipojay
auodeoeijug
aplnajoa
suoseyls wexaq
aul1aso|ak)
apluelawng
apuojwy

uliejie p
|[twedeiap
aplrweinqjol
auizeladonjig
auleIngial
apuirdins
unelIseAnsoy

uiord weyry
|Jojouesdoid
auozeybolid
apizouwid
aurdipajiN
suopllozeing
aunexon|4
l19einoson|4
aulipnowey
aulweldiwo|D
aulwesruaydiojyo

aurzewoudiojyo
9]0ZIwalsy
uaydoulwelady

uoinajiz
auipidojorL
auljokoelial
uajIxoweyl
aunoe]
sepulng
unelseAwls
aullaxoled
ulojueInjoNIN
aplnss wiN
UI9BXO0[}0Ad ]
uiseyld Wopul
aulweldr wi
auluaje|9
uajoldiqin|4
aurdezo|d
qIX020|3D
aunidolylezy
uleISeAI0lY
auinbelpowy
auozellbisoy
e Ud}0|2IQ

uellebels wix
pIoy atoldiepn
uloeXO0|JBAOI]
auozellboil
auodeojol
qiuniuns
uejluaxels
aulsuajiwonN
aurdesinaN
auopozejaN
auoxalleN
splwounjja
jojeiage
pizeluosi|
pizeiuoid|
uejuasog
auolepolwy

Low clinical Enzyme No DILI
elevation

High clinical

Severe

DILI concern

DILI concern

clinical DILI

DILI Severity Category

31

© 2018 Corning Incorporated

PYREX

AXYG=N

CORNING | FraLcon



vity

lOr sensi

o)
o)
(o)
(o)
@
@
@
@
(o)
(o)
(o)
(o)
(o)
o)
@
@
@
o)
(o)
(o)
o)
e
(o)
(o)
@
o)
@
(o)
o)
o)
@
(o)
(o)
L

3D PHH liver spheroids show super
to DILI compound treatment (continued)
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3D PHH liver spheroids show superior sensitivity
to DILI compound treatment (continued)

O 2D
® 3D

1800

1500 °
1000
500919 © - -

200
1804
160
1404 °
1204
1004
80 MOS 50
LSO D

40 [ ° b
20 ° °
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IC50/Cm ax
)
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Control compounds = Categories 4 and 5

CORNING ‘ FALCON AXYGSN PYREX © 2018 Corning Incorporated 33



3D cell culture and
iImaging




Spheroid formation and growth kinetics

» Cell aggregation occurs within the first few hours of seeding

» Duration of spheroid culture is cell line-dependent

» After 48 hours of culture, HT-29 cells form well-rounded, compact spheroids with defined edges
* Begin to show initial signs of a necrotic core after ~80 hours in culture

30 min. 1 hr. 6 hr. 24 hr. 48 hr. 80 hr.

Within the first hour, cells aggregate in ~ After several hours, cells form a more After 48 hours, By 80 hours,

well center defined spheroid spheroid is well- spheroid center
rounded with shows early
defined edges necrosis

AXYGEN  PYREX - © 2018 Corning Incorporated
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3D culture and HCS

= Diphenyleneiodonium =

: = 3D %

S 1004 = 2D L 100% =

£ N

£ 2

< -
© [}
2B =R+
> ® E o
S O 50 L 50% O =
o W y
o = 2 e

Pt w

- &

Q =

M =

™ 04 0% 2

£ r— r— =

- o

3] 0.0001 0.001 0.01 0.1 1 10 =

= =

e )

log concentration [puM]

Wenzel, et al., 2014, Exp Cell Res 323:131.
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Spheroid imaging and optical clearing

Non- G
cleared R@H ? i K@ q—
Representative montage of 20 um slices from confocal
z-stack of DAPI-stained spheroid.
Cleared :
Non-cleared (top rows) and cleared (bottom rows) spheroid.
1% 103
) mmm  Non-Cleared mmm  (Cleared
g 10 Number of cells detected at various
§ 6x107 z-depth through non-cleared (orange)
= 4x10° I and cleared (blue) HepG2 spheroids.
O 24102 I l I .
0 ] =
20 40 60 80 100 120

Image Z Depth (um)
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3D cell culture and
organoids



3D cell culture and organoids

Originally, “organoid” referred to primary cultures of tissue fragments
separated from the stroma within 3D gels to form organ-like structures

Now encompasses a variety of tissue culture techniques that
result in self-organizing, self-renewing 3D cultures  Near-physiological models to study
human development and diseases

...derived from primary doivie - M q g d cult "
. . . : : : )
tissue, embryonic Stem _ | ore advanced organoid cultures wi

cells. orinduced 4 . o allow for screening platforms for drug
’ | - discovery that are:

pluripotent stem cells | .
that have a similaf | i — More cost-effective than animal models

functionality as the 0y e — Precise models of human diseases that
tissue from wh i cannot be recapitulated in animals

cells originate

Simian M and Bissell M, 2017 J. Cell Biol. 216:31.
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IPSCs and organoids

Identification of
e

: A biomarkers
h-!ﬂ

Transcrip ome
profiling

Host-microbe
interactions

_J | 9
Patient-derived
stem cells Modeling cancer

and metastasis

Human
iPSCs |s2:zs=2:2:°° S Cell-based
sss::isit.s CRISPR therapy
e hn. e Disease Mutational
Cay modeling reversion ;
screening

Alhaque, et al., 2018, Trans Roy Soc B 373,
20170216, 2018
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Recently established disease models involving human induc
pluripotent stem cell (niPSC)-derived organoid culture systems

FALC

I

Tissue/Organ Disease Modeled References
. . . . . Kelavaetal., 2016 [3]; Dang et al., 2016 [11];
Zika virus and congenital brain malformations Garcez et al., 2016 [12]; Cugola et al., 2016 [14]
Brain . . Kelavaetal., 2016 [3]; Dang et al., 2016 [11];
Primary microencephaly Lancaster et al., 2013 [17]; Li et al., 2017 [20]
Autism/macrocephaly Mariani et al., 2015 [21]
Alzheimer’s disease Raja et al., 2016 [22]
Parkinson’s disease Monzel et al., 2017 [23]
Alagille syndrome
Liver A1AT deficiency Guan et al., 2017 [24]; Gomez et al., 2016 [25]
Cystic fibrosis
Cystic fibrosis Hohwieler et al., 2017 [26]
Pancreas Pancreatic ductal adenocarcinoma Huang et al.,, 2015 [27]; Baker et al., 2016 [28]
Diabetes mellitus Kim et al., 2016 [29]
Hostmicrobe interactions .. h orovirus Finkbeiner et al., 2012 [30]; Yin et al., 2015 [31];
TRICIODE INIEractions €.5., human noroviry Ettayebi et al., 2016 [32]
Intestinal Cystic fibrosis (CF) Dekkers et al., 2013 [33]; Schwank et al., 2013 [34]
Col tal Drost et al., 2015 [35];
ororectal cancer van de Wetering et al., 2015 [36]
. L . . . Finkbeiner et al., 2012 [30]; Huang et al., 2015
Host-microbial interactions (e.g., Helicobacter pylori) [27]; Amieva et al, 2016 [37]; Boj et al., 2017 [38]
Stomach Cancer Takasato et al., 2015 [39]
Kidne Polycystic kidney disease Freedman et al., 2015 [40]
y Ovarian cancer Yucer et al., 2017 [41]; Lawrenson et al., 2013 [42]
Urological Prostate cancer Gao et al., 2014 [43]; Gao et al., 2015 [44]
. . . Dye et al., 2015 [45]; Barkauskas et al., 2017 [46];
Lung Fibrotic lung disease Chen et al,, 2017 [47]
Retinal Leber congenital amaurosis (LCA), Retinitis Wabhlin et al., 2017 [48]; Llonch et al., 2018 [49];

pigmentosa, Age-related macular degeneration

DiStefano et al., 2018 [50]
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3D cell culture: intestinal organoids

] Definitive Endoderm
C Human iPS Cell Culture ) ‘ ]

U

( IPSC embryoid body formation )

wife %
6 days l Spheroid microplate Representative photomicrographs of definitive endoderm

spheroids. SOX17 (middle) and CXCR4 (right) expression with
Hoechst nuclei counterstain.

Mid/Hindgut

(Definitive Endoderm Differentiation)

4 days l Spheroid mciroplate

( Mid/hindgut differentiation )

28 days l Spheroid microplate + Matrigel® matrix

| inal f . Representative photomicrographs of mid/hindgut spheroids.
ntestinal formation CDX2 stained spheroid with Hoechst nuclei counterstain (right).
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Screening IPSC-derived intestinal organoids in spheroid plates

iPSCs . ‘

leas  wepewswssam |
Definitive Endoderm ""...‘. .‘.. ) ‘
¥ @ days) X '.:: g; g:g: ‘ -
Mid/Hindgut >.*. ‘* & . . .. 8 ‘
1 (28 days) :Q:.:. “&. - .‘.’. . :
Intestinal Organoids \ .... .. ..‘ ‘
LOSEOOO00UUS

License required to
perform work on intestinal
organoids from Hubrecht

Organoid Technology
Patent#:

Muc?2 Vimentin Villin Lysozyme US 8,642,339,B2
(goblet cells) (mesenchymal (enterocytes) (paneth cells)
cells)

CORNING | racoNn Axvesn  PYREX

* Single organoid per well
 Consistent formation
* Suitable for imaging
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