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Automated, high-throughput derivation,

characterization and differentiation of induced
pluripotent stem cells

A
I I I I z N A Daniel Paull''?, Ana Sevilla’®, Hongyan Zhou'-', Aana Kim Hahn'-'%, Hesed Kim'-?,
Christopher Napolitano!-!, Alexander Tsankov®=4, Linshan Shang', Katie Krumholz!, Premlatha Jagadeesan!,
. _ Chris M Woodard', Bruce Sun!, Thierry Vilboux®#, Matthew Zimmer!, Eliana Forero!,
§ § I PS’%E H@{ b ((_ Dorota N Moroziewicz®, Hector Martinez!, May Christine ¥ Malicdan®, Keren A Weiss'*, Lauren B Vensand',
~ N \EB J—
<y < f WMBRIEL T

Carmen R Dusenberry!, Hannah Polus', Karla Therese L Sy, David | Kahler'*, William A Gahl®7,
Susan L Solomon', Stephen Chang!, Alexander Meissner?=%, Kevin Eggan?=+5 & Scott A Noggle!
£
B
& Induced pluripotent stem cells (iPSCs) are an essential Despite these opportunities, several limitations remain.
= ool for modeling how causal genetic variants impact Variation between iP5Cs can affect functional properties in dis-
=2 cellulsr function in disease, as well 83 an emerging source ease modeling. To date, most reports have relied on studying a
& of tissue for regenerative medicine. The preparation of small number of iPSCs derived from individuals harboring highly
;_ somatic cells, their reprogramming and the subsequent penetrant genetic variants. If stem cells are to facilitate studying
3 verification of iPSC pluripotency are labarious, manual important but common genetic variants of modest effect size®,
E processes limiting the scale and reproducibility of this minimizing bielogical and technical variance will be essential.
technology. Here we describe a modular, robatic platform for Furthermore, many differentiation protocols have been optimized
e iPSC r enabling hiigh: using a small number of cell lines and replicating these proto-
7 ‘H a‘ /\ 5 ‘E conversion of skin biopsies into iPSCs and differentisted cals across multiple lines has proven challenging®. Sobving these
= cells with minimal manual intervention. We demonstrate problems could improve experimental power for resalving the
"y Ej H] that automated reprogramming and the pooled selection of phenotypic contribution to a given genetic variant.
~ g polyclonal pluripatent cells results in high-guality, stable A number of factors have been reported to influence the effi-
Nt e iPSC4. These lines display less line-to-line variation than ciency of reprogramming and the performance of iPSCx, includ-
}ﬂ ’E%E b.m:l.ﬁﬁ@%ﬂ] H’E_’J either manually produced lines or lings produced through ing genetic background, tissue source®, reprogramming factor
":' automation followed by single-colony subcloning. The robotic stoichiometry” and culture-related stress®. Furthermore, a lack of
= platform we describe will enable the application of iFSCs to standardization in methodology between laboratories likely intro-
populati ale problems the study duces further variability®. While previous work has avtomated the
of complex genetic diseases and the development of expansion of individual lines'*-'3, we reasoned that developing a
personalized medicines. fully automated, modular platform for parallel iPSC derivation,
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