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4.3. hPSC methods

Human ESC line WA01 (H1; WiCell) was maintained in feeder-free conditions on Matrigel 
(BD Biosciences) in mTesR1 media (Stem Cell Technologies). 3-day induction of DE was 
performed as briefly follows: hESCs were dissociated into single cell suspension using accutase 
and plated into a 24-well plates in mTesR1 with ROCK inhibitor Y-27632 (10 μM; Stemgent 04–
0012). On the following day, cells were exposed to Day1 DE induction media: RPMI 1640 
(ThermoFisher 61870036) + 1X non-essential amino acids (NEAA; ThermoFisher 11140050) + 
25 ng/mL Wnt3a (R & D systems 5036-WN) + 10 ng/mL BMP4 (R & D 314-BP) + 100 ng/mL 
Activin A (R & D 338-AC). Day 2 DE induction media consisted of RPMI 1640 + 0.2% defined 
fetal bovine serum (dFBS; Gibco 16141079) + 1X NEAA + 100 ng/mL Activin A. Day 3 DE 
induction media consisted of RPMI 1640 + 2% dFBS +100 ng/mL Activin A. DE was then 
exposed to various patterning conditions over the next 72 h, all of which used RPMI 1640 media 
+ 2% dFBS +1X NEAA containing the following small molecules or protein concentra-tions: 200 
ng/mL human Noggin (R & D 6057-NG), 2uM CHIR99021 (TOCRIS 4423), or 2uM all trans 
retinoic acid (Sigma R2625). For the last 72 h of the culture, patterned endoderm was exposed to 
RPMI 1640 media + 2% dFBS +1X NEAA + 3uM CHIR99021 + 50 ng/mL BMP4.
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