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Introduction RUO Growth Factors and Cytokines, Incucyte® & iQue® Systems

» [ncreasing requirement for the generation of species-specific, = |nthis workflow, human iPSCs were differentiated into hepatocytes =
physiologically relevant systems for the study of disease and using three distinct media types with their own cytokine and growth %
development has led to the expansion of 3D models, such as factor supplementation at key stages of differentiation, providing a = ' %‘3@“ % 7
organoids, used in research. relatively simple method for producing mature hepatic cells. :-:.‘""* -+t
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» These biologically accurate tissue models can be expensive and time- = This enabled the production of human hepatic organoids from these
consuming to produce, necessitating efficient and reliable methods for  source cells, demonstrating a robust method for unlimited organoid

their development, monitoring and characterization. development. :

» The utility of stem cells in laboratory and clinical research has been = Here, we outline a simple, standardized, and robust workflow using
clearly demonstrated through an extensive number of studies Sartorius RUO Growth Factors and Cytokines in combination with the
exemplifying stem cells as a model for a multitude of diseases and Incucyte® Live-Cell Analysis System and the iQue® HTS Cytometer for Sartorius RUO Growth Factors and Cytokines Incucyte’ Live-Cell Analysis System iQue® HTS Cytometer
therapeutic development. phenotypic characterization and monitoring of growth. _ _ _ . _ ‘

. Differentiatipn of ind'u.ced plu'ri'potent stem cells (iPSCs) ihto sqmatic = This approach si.m plifies the geqeration of functional hepatic ce'IIs. and 23:&;”;8 g ;'S)e;ti ?:Zf:rgaanng decc;ftgﬁ:es ?oflglrliﬁlzitrzgiaet:feigiinfiEgrtars;jggsmum_ VAviz']gahgztrgﬁfezp:atr;g“efgnQgt%y;gr:lle;x%a;frm
tissues requires specific conditions dependent on the desired tissue organoids from iPSCs for drug discovery, development, and toxicity which are produced using recombinant DNA within a standard cell incubator for optimal rapid sample acquisition to deliver fast actionable
type. studies. technology and do not contain any animal- cell viability. Designed to scan plates and results. Capable of handling 26 and 384 well

derived components or contaminants. flasks repeatedly over time. plates.

Differentiation Workflow Monitoring iPSC-derived hepatic organoid development

iPSC Definitive Endoderm (DE) Hepatic Endoderm (HE) Mature Hepatocytes (MH) ,_
s ’ 2 b, @ O ; » |PSC-derived hepatocytes
& T collected on day 14 were cultured
> 5 \ 5 ; over 7 days in 3D matrix to form
| | | | | | [ | - ; o} : : - g ; hepatic organoids.
: , : O ®.,. . & = The Incucyte® Live-Cell Analysis
; : A ¢ Yo s % ! ! . ]
Collect Collect Collect Collect o © o System monitored morphological
S : : 3 . & Tl ® . 4 Ny status of the organoids.
. ~ a . - _ = Rapid growth of iPSC-derived
Day 0 2 4 8 10 14 25 e . . : , i e B A g - hepatic organoids, reaching up to
: - : - ; . B o 1 ), Lo e 600 um in diameter by day 5.
Seed iPSCs Medium Medium Medium Mature . ‘ - e — " Quantification of organoid growth,
on MSC changed to changed changed to Hepatocytes Showqutesdyt'”crease '”t'
Attachment  DE and fed to HE MH and fed T 200 0.70- . Reductionotorgaraid
. . . . . =2 Il Control
Solution daily until and fed daily until : & % - it eccentricity during early-stage
D4 daily until D25 S e 0657 25 growth, plateauing after day 2,
D10 “r_'; g g _% indicating stable homogeneous
5 5 0007 2% 7 organoid phenotype.
_ o . . 8 505 3 T = Cytochrome P450 inhibition assay
» The differentiation workflow provides a guide for = On day 14, cells can be further grown under the ) W 0,55+ = £ showed significant inhibition of
the development of mature hepatocytes and same conditions to form mature hepatocytes, or o g € CYP3A4 activity in iPSC-derived
hepatic organoids from source iPSCs. they can be harvested and cultured in 3D matrix to % 04 : , | , 0.50 : : : - < 0 hepatic organoids treated with
»= QOver a period of 25 days, iPSCs were cultured in 3 form hepatic organoids. Collection timepoints are 5 0 1 2 3 4 0 1 2 3 4 IPSC~ HepG2  iPSC-derived verapamil hydrochloride.
different media formulations supplemented with highlighted for characterization analysis. Hepatic Time (days) Time (days) hepatic organoids
Sartorius RUO Growth Factors and Cytokines. Organoids

Monitoring iPSC to hepatocyte differentiation Characterizing iPSC-derived hepatic organoids

- (F\:k[J)nl-;Iﬂuripotent — Zl;;zotem iPSC D4 iPSC-derived Non-pluripotent D25 iPSC-derived = Characterization of surface marker
27 ——————— 27 = Differentiation of iPSCs into hepaticorganolds  mmm Pluripotent hepatocytes " | GR5 Isotype control expression in iPSC-derived hepatic
2 g 2 N hepatocytes was monitored DO wem cDB4 - 100+ LGR5 organoids performed using the iQue® HTS
o 0 using the Incucyte® Live-Cell - CD99 ” : T “ Cytometer. ' '
2 40- = oo X Analysis System and the iQue® o 80— ' o 80 o) = iPSC-derived hepatic organoids share
g g HTS Cytometer. ° © h similar expression profiles with iPSC-
g 40 B 40 =  PSCs treated with 2 2 Z 207 derived hepatocytes, high levels of
5 | % : differentiation media begin to k) 07 © °0 7 l ”g hepatic marker CD99 and expression of
e 2 Sy e 27 | lose typical colony formation, 5 5 0 CD184. .
ol - - w%ﬁ.i . - becoming more spread out “ 40 @ 40 § = Pluripotency marker expression
! ' ' SR LA ! ' ' - , o o v 1+ i -
iPSC  Hepatocyte Day 4 i ._‘_ﬁg,: 5] iPSC  Hepatocyte even’Fually formmg a monolayer. S Q % urd.eteCtable " bfth cell types, no(;]
reveals a hepatocyte-like 3R % o .
D8 A s D25 morphology, with large : | j = LGR5 expression in 25% of cells in iPSC-
00— ; . ST o | polygonal structure and round 0 i : I 0 —— i 0— | — derived hepatic organoids, revealing a
. ' LA = ; nuclei with prominent nucleoli. iPSC  Hepatocyte iPSC  Hepatocyte IPSC-derived high proportion of component stem cells,
T 80 T 80 =  Confirmation of these Markers hepatic organoids indicating strong proliferative capabilities.
s B e : observations through surface Markers
2 +— 604 — 4604 : .
Lo 5 E [ marker analysis, shows decreases
o 2 40— CE : in pluripotency markers and
S 4 2 o increases in non-pluripotency : ;
FERE ; b [ % %
- e : . e e ere RUQO growth factors and cytokines for organoid culture
s Bl * CD184 and CD99 during
" AR e S R AN A T b : : . L.
Y R S et ° R ' 0—— Heoatocyie differentiation. - ‘ ‘
iPSC  Hepatocyte iPSC patocy Basal media b el T Commercial media e s = Toevaluate Sartorius RUO
Markers Markers e ¥ s .
) 0 ' Growth Factors and Cytokinesin
Lo . . L. . . 4 the culture of iPSC-derived
Characterizing expression and functional activity of iPSC-derived hepatocytes © S hepatic organoids, different
: = - media formulations were tested.
® 0 ) = Hepatic organoids cultured in
00— 00— S ) o £ o basal media without growth
—* » |ntracellular marker expression further b 2 &/ 1R = 3 L oy A factors appeared much smaller
characterized iPSC-derived : ) i ' w° : " ; @ - e than in the other conditions.
% Albumin o hepatocytes. A g e A B e ) A%& » QOrganoids cultured in media
O mmm HNF4a % Hm Control = High expression of Albumin and HNF4a containing Sartorius RUO Growth
Q © . .
> 5 O < mm  Inhibitor qbserveql dyrmg hepatocyte . . . Factqrs and Cy’gokmes (RUO
= 9 c 9o differentiation. g_ o 1997 -»- Commercial media GFs) increased in area at a much
8 T 50— g %’ 40 = Expression levels greatly increased cg > — more rapid rate compared to
o £ 5 B compared to iPSC and HepG2 control = £ 89 - Basal media basal and commercially available
5 é S cell lines. S . 0 gaRr T2 i nd Y = media.
%)_ & g » Cytochrome P450 inhibition assay % § » Organoids cultured in RUO GFs
x o characterized functionality of iPSC- S T 40 o o Shg displayed organoid darkness
<9 pd derived hepatocytes. o T ) % s values equivalent to commercial
I = Significant inhibition of CYP1A2 enzyme % v"““"""'m‘m‘* o media, but lower initial darkness,
0 l o activity in iPSC-derived hepatocytes ) ——— O : : organoid counts conserved
! ! ! ! ! B when treated with a-napthoflavone. O > 1 © ° 10 across media types.
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