Milestone Cellular  Culture  Pluripotency Dissociation Differentiation Timeline, growth factors, small molecules, and basal media Eficiency  Reference
model  substrate media reagent
@ a1 @ @ da s a4 @ a8 2 di0 dan diz
20% FBS
Spontaneous differentiation hESC MEF KO-DMEM,  Collagenase EB 8% OF EBs Kehat et al., 2001
200 FBS v @Y
20% FBS, END-2 cells
Co-culture differentiation hEsC mer  OMEM.20% s Colonies NIS Mummery et al.,
FBS Y 2003
Activin A, FGF2 | 20% FBS
Growth-factor Ebs hESC Matrigel  MEF-CM Trypsin =3 ———— 249% of EBs Burridge et al,, 2007
acid, 176, insuin, ransferrin, PVA) EiEY)
Activin A BMP4.
Collagenase 30% Laflamme et al,
Growth factor monolayer hESC Marigel  MEFCM  ((NS0ETEE Monolayer R freist 007
SB203580
KO-DMEM,
First application of a small molecule ¢ - . ow Kk, Colagenase . 22% oichen etal, 2008
(SB203580) FGF2 v END-2 conditioned: DMEM, NEAA, insulin, transferrin, sodium selenite, 2ME MYH6+
First chemically-defined medium, KODMEM, PGI2, SB203580 .
insulin has negative effects earlyin ~ hESC MEF 20% KSR, ol a?ve"ase EB it Xu et al., 2008
differentiation FGF2 DMEM, NEAA, transfertin, sodium selenite, 2VE
OVEMFL2, BMP4. BMP4, Activin A, FGF2 | DKK1, VEGFA DKK1, VEGFA, FGF2
Increased efficiency via Wit hESC MEF 20% KSR, Trypsin EB 50% Yang et al., 2008
inhibition FGF2 StemPro-34, ascorbic acid TNNT2+
BMP4, 20% FBS | 20% FBS
ReproCELL 5
Concentration opiimization leads to e mer  OMEM 20% - piccociation €8 98%of EBs  Takel et al,, 2009
increased efficiency (SN T DMEM, NEAA, 2ME
ol BMP4 DKKL.
Stage specific effects of Wnt/8- MEF-CM,  Collagenase 9%
i modulation hESC Matrigel ore " Monolayer o Wi,  Pageetal,2010
dentiication of developmentally- oo DMEMFLZ, o BwPd | ENp AV RGE2 | DKKTIVEGER VECEATRGR2) 50.70%
relevant stage-specific signaling hiped it E"‘ 20% KSR, g lagenase EB TNNT2e  Katmanetal, 2011
requirements. i atrigel FGF2 > trypsin StemPro-34, ascorbic acid, L-glutamine, 1TG
BMP4, FGF2 | 20%FBSOrHSA |
Optimization of chemicallydefined | o Geltrex MEF-CM TypLE EB 94% of EBs Burridge et al., 2011
media leads to higher efficiency RPMI+PVA RPMI, ascorbic acid RPMI, insulin, lipids
oMEMFLZ, 200 FBS, BMP4 | 20%F8s |  20%FBS, IWR1 20% FBS | 2.5 FBS
wntinhibition via small molecule  hiPSC MEF 20% KSR, o =3 Ren et al, 2011
FGF2 v KO-DMEM, NEAA, BME TNNT2+
Forz
BMP4. BMP4, Activin A, FGF2 WR1 IWR-L, FGF2, VEGFA 2 29 FB
Serum-free, small molecule-based KO-DMEM,  1agenase : Actiin A, FG! ‘ I MRCE2} ] s
. hESC MEF 200 KSR, =3 Willems et al., 2011
Wt inhibition o % StemPro-34 DMEM MYHG+
OVEMFL2, BMP4, WNT3A, Activin A, VEGFA, SCF
Differentiation in both EB and pesc  Lowdensiy GICNEC TypLE €8 and 2% pponeral, 2011
monolayer formats MEF FGF2 monolayer LI-APEL (IMDM/F12, PFHM-II, PVA, BSA, lipids, ITS, 1TG), ascorbic acid LI-AEL (IMDM/F12, PFHM-II, BSA, lipids, ITS, 1TG), ascorbic acid GFP+
CHIR99021 | IWR-L, SB431542, purmorphamine
First protocol uiilzing solely small Matigel  MEFOM  Accutase Monolayer 70-80%  Gonzalez etal.,
molecules DMEM/F12+N2+B27 RPMI+B27 NKX2:5+ 2011
CHIR99021, BIO | KY02111, XAV939
Use of dual GSK3B inhibitors anda ~ hESC,  Gelatinor  DMEMF12, . =f. - % . Minami etal, 2012
novel Wnt-inhibitor hiPSC  laminin-211  20% KSR o IMDM, NEAA, BME, HSA or BSA TNNT2+ '
CHIR99021 | | IWP-4 |
Definied pluripotent media, small ~ hESC,  Matrigel or 85% Lian etal., 2012
molecule-based differentiation hPSC  Synthemax  MTeSRE TOpLE Monolayer i — . TNNT2+  Lian etal, 2013
Activin A | ISL1, BMP4 | IsL1
Protein transduction-based %
ifterentiation hESC  Suspension  MEF-CM Trypsin EB R TNNT2s  Fonoudietal, 2013
First chemically-defined, small hesc,  Syihemax CHIR99021 ST | o5
molecule-based differentiaiton in hped  orlaminin- E8 EDTA Monolayer TNNT2s  BuTdge etal, 2014
multiple lines and various matrices i 521 (CDM3 (RPMI, recombinant HSA, ascorbic acid 2-phosphate)
CHIR99021 | DMH1 |
BMP inhibition-based differentiation ~ "E5C: Matrigel mTeSR1 ReLeSR Monolayer 7% pguilar et al, 2015
hiPSC DMEM/F12+827 TNNT2+
CR]] IWP-2 or Wnt-C59 |
Albumin-free hEsC, Matrigel FTDA Accutase EB and 80-95%  pongetal., 2015
hipsc monolayer KO-DMEM, ascorbic acid, transfertin, sodium selenite (insulin and Y27632 for first day) TNNT2+
CHIR99021 | | WP-2
Albumin-free, small molecule-based ~ "ESCt synthemax E8ormTeSRL  Accutase Monolayer 8898% | eral, 2015
hipsc RPMI, putrescine, progesterone, sodium selenite RPMI, insulin, ascorbic acid 2-phosphate TNNT2+
CHIR99021 | | we-2
Use of heparin in lieu of albumin, E8-  hESC, 949% Lin etal., 2017
hped Matrigel E8 EDTA Monolayer TNNT2+ Lin and Zou, 2020

DMEM/F12, ascorbic acid,

ids, transferrin, sodium selenite, sodium bicarbonate (heparin from d1-d7)




