1/23

JusjeAinba  jyajeainba aueiquBW rAF [T N EL-EF
dwindosoiw poojg 49AIT Jejngn} jeudy  snoltod wnipapy

N

o N

INJJ10 auU

. 1

Blood circu

1

Jonteq juajeainbs

110A1983l : :

v E:Gws_ JusgeAnba aupsajul uieiq pooiq yum Jejniawoib jeuay
: judjeAinba jeuoanapN

dwindouojw aunn

"SJINOJIO OM] B} UBaMaq
asueliquoauw e Jo buluoisod ay; BulAdwaxa (woypoq) sioAe| ajesedas uo maia [eolawosi pue (doy) juudioo) diys N-gINQY Aleldweaxg L ~Big



2/23

Asupiy sO31dY

pajuld Jolleq ulelq poojq yum jusjeAainba [euoinau paAusp-OSdl s
aunsolul [|ewsS Alewld

onssi oAl Alewilid .

sdiyd g} — sdiyd anssi Alelwllld :Z'| Juswiadxy yg big

sdiyd G :aN3 sdiyo 6 :aN3 0 Aeg
vT Aeg L heg

Asupny sO31dY

pajuld JaLeq ulelq poojq Yiim jusjeAinbs jeuoinau HSd!
Jug|eAINba aunsajul POALISP-OSd! -

Jus|eAInba JoAl| paAlLBpP-OSd! -

SAIYD € — SAIYD OSdI [} | JUSWLvaxXT [y Bid

sdiyo € :aN3
L Aeqg

<

0 Aeg

sdiyo anssn Atewnd pue sdiyo Dgd! 1o ubisep [pluswuadxy iz "Big4



3/23

Jus|eAlNba |eual paALBP-OSdl o
Jalleq uleiq poojq YlIM Jus|eAinba |euoInau paALBp-0OSdl o
Jug|eAINba aunsajul POALISP-OSd! -

Jus|eAInba JoAl| paAlLBpP-OSd! -

Sdiyd |z — sdIyd JSd! -¢ yuswiiadx3 :gg bi4

E 3

sdiyd 7 'aN3
1z Aeg

sdiy) £ :aN3 sdiyy £ :aN3
¥ >mo 1 %mn 0 %mo

"z wawadxg - sdiyd Dgdl Jo ubisep [eluswuadxy (p,puo2) z 64



4/23

Fig. 3: Glucose concentration and LDH activity of Experiments 1.1 and 1.2, measured daily
in the apical compartment of the intestinal equivalent, in the “blood” medium reservoir, and in
the “urine” medium reservoir.

Fig. 3A: Experiment 1.1: iPCS chips — 3 chips
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Fig. 3 (cont’d): Glucose concentration and LDH activity of Experiments 1.1 and 1.2,
measured daily in the apical compartment of the intestinal equivalent, in the “blood” medium
reservoir and “urine” medium reservoir.

Fig. 3B: Experiment 1.2: Primary tissue chips — 10 chips
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Fig. 4: Renal tubular equivalent fully seeded with human RPTECs (Experiment 1.1, day 7).
A: bright field (BF) image on day 7 of culture. B-D: immunohistolgy stainings of RPTECs on
day 14 (Experiment 1.2) B: nucleus stained with DAPI; C: cell membranes stained with NaK-
ATPase; D: cytoskeleton stained with cytokeratin 8/18.

A: BF

B: DAPI C: NaK-ATPase

D: Cytokeratin 8/18
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Fig. 5: Aspartate transaminase (AST) concentration measured in the “blood” circuit in
medium reservoir 1, and in the “urine” circuit in medium reservoir 2.

Experiment 2: iPSC chips — 21 chips
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Fig. 6: Exemplary immunohistological examination of an iPSC-derived intestine equivalent
with primary endothelial cells on day 7 of ADME-N chip culture (Experiment 1.1). A: nucleus
stained with DAPI; B: primary endothelial cells stained for CD31; C: iPSC-derived intestinal
organoids stained for NaK-ATPase. D: nucleus stained with DAPI; E: iPSC-derived intestinal
organoids stained for Cyp3A4; F: iPSC-derived fibroblasts stained for vimentin.

A: DAPI B: CD31

C: NaK-ATPase

E: Cyp3A4 F: Vimentin

Scale: 100um
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Fig. 7: Exemplary immunohistological examination of primary liver equivalents (from
InSphero) cultivated for two weeks in the ADME-N chip (Experiment 1.2). A: nucleus stained
with DAPI; B: albumin; C: Cyp3A4.

A: DAPI

B: Albumin

C: Cyp3A4

Scale: 100um
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Fig. 8: Exemplary immunohistological examination of iPSC-derived liver equivalent cultivated
for three weeks in the ADME-N chip (Experiment 2). All cells derived from the same donor.
A: nucleus stained with DAPI; B: iPSC-derived fibroblasts stained for vimentin; C:
cytoskeleton of hepatocytes stained with cytokeratin 8 /18, D: nucleus stained with DAPI; E:
tight junctions stained with ZO-1; F: albumin.

A: DAPI B: Vimentin

C: Cytokeratin 8 /18 D: DAPI

E: ZO1 F: Albumin

Scale: 100um
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Fig. 9: Exemplary immunohistological examination of iPSC-derived neuronal equivalents
cultivated for two weeks in the ADME-N chip (Experiment 1.2). A: nucleus stained with DAPI;
B: neuronal cells stained with b Tubulin Ill; C: primary endothelial cell stained with vWF
(Von-Willebrand-Faktor); D: bright field image of neuronal spheroids lying on printed
hydrogel including primary endothelial cells.

A: DAPI B: B Tubulin Il

C: vVWF D: BF

Scale: 250um
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Fig. 10: LDH concentration measured in the apical compartment of the intestinal equivalent,
in the blood circuit in medium reservoir 1, and in the urine circuit in medium reservoir 2. For
Experiment 2. The barrier function of the intestine equivalent and the renal equivalent is
shown by different concentrations of LDH in all three compartments.

Experiment 2: iPSC chips — 21 chips
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Fig. 11: iPSC derived endothelial cells elongate in the channels of the multi-organ-chip. High
expression of the endothelial marker CD31 on day 8 of chip culture.

DAPI CD31 (Scale 100um)
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Fig. 15: Metabolization capacity of iPSC-derived 3D liver equivalents to metabolize
propranolol into propranolol-glucoronide, and alpha-naphthoxylactic acid in single culture.
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Fig. 20: Immunostaining characterization of the liver, intestinal, renal and neuronal model co-
cultivated in the ADME-N Chip for 14 days (cf. Exp. 2). All cells are derived from the same
iPSC donor. a —¢: Liver model: a: Albumin, ZO-1, b: HNF4a, SLC10A1, and c: Ki67, TUNEL;
d -~ F: Intestinal model: d: CDX2, Na+/K+-ATPase, &: Cytokeratin 8/18, vimentin, and . Ki67,
TUNEL; g — i: Renal model: g: Cytokeratin 8/18, vimentin, h: Aquaporin1, Na+/K+-ATPase,
and i: Ki67, TUNEL; j —I: Neuronal model: j: TUBB3, PAX6, k: Nestin, and |: Ki67, TUNEL.
Scale = 50 pm. The dotted lines illustrate the permeable insert membrane.
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