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Protocol status: Working
We use this protocol and it's working.
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Abstract

Protocol for cortical organoid generation in 96-well plates. Based on Pasca et al. 2015
(https://doi.org/10.1038/nmeth.3415) with some modifications.

Materials

iPSC medium
StemFlex medium

Medium for EB generation (Day -2)
StemFlex medium + 10 uM Y-27632 (Rock inhibitor).

Medium for organoid differentiation

Base medium: DMEM/F12 + Neurobasal + N2 + B27 (without Vitamin A) + GlutaMAX + NEAA + 2-
mercaptoethanol.

Days 0-8: Base medium + 2 uM XAV939 + 10 uM SB431542 + 100 nM LDN193189.

Days 9-24: Base medium + 20 ng/ml FGFb + 20 ng/ml EGF.

Days 25-50: Base medium + 20 ng/ml BDNF + Antibiotic-Antimycotic (1X).

Days 50+: Base medium + Antibiotic-Antimycotic (1X).

Days 70+: Base medium (B27 containing Vitamin A) + Antibiotic-Antimycotic (1X).

Before start

Passage the iPSCs at least 2-3 times since thawing.
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Generation of Embryoid Bodies (Day -2)

1 The day you generate the embryoid bodies (EBs) is considered Day -2.

2 Make up Day -2 medium (according to Materials section).

3 Aspirate the spent medium from 2 wells of iPSCs.

4 Wash with & 1.5 mL PBS per well.

5 Add & 1mL of accutase to each well.

6 Incubateat § 37°C and 5% CO,for &) 00:05:00 5m

7 Add & 4 mL of Day -2 medium to a Falcon tube.

8 Take cells in accutase and add them to the Falcon tube with medium.

9  Centrifugeat @ 300xg for &) 00:03:00 3m

10 Aspirate supernatant and resuspend cellsin & 1mL of Day -2 medium.

11 Countcells and seed 15,000 cellsin & 100 pL of Day -2 medium per well (i.e. 150,000

cells/ml) of a 96-well V-bottom ultra-low attachment plate (S-BIO).

12 Leaveinincubatorat § 37°C and5% CO, for &) 48:00:00 . 2d
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Day O

13  Make up Day 0-8 medium (according to Materials section).

14 Remove as much spent medium as possible without disrupting the EBs, wash once with
PBSandadd &4 70 uL of Day 0-8 medium per well.

Days 1-8

15 Feed the EBs daily with the Day 0-8 medium until Day 8 by removing and adding
& 70 yL Day 0-8 medium per well.

Days 9-24

16 Make up Day 9-24 medium (according to Materials section).

17 Feed EBs/organoids once every two days with the Day 9-24 medium.

Days 25-50

18  Make up Day 25-50 medium (according to Materials section).

19 If desired, transfer organoids to ultra-low attachment 24-well plates and incubate them
on a shaker.

20 Feed organoids twice a week with Day 25-50 medium. If kept in 96-well plates, continue
feeding organoids every two days.

Days 50+

21 Make up Day 50+ medium (according to Materials section).

22 Feed organoids twice a week with Day 50+ medium. If still in 96-well plates, continue
feeding organoids every two days.
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Days 70+

23 Make up Day 70+ medium (according to Materials section).

24 Feed organoids twice a week with Day 70+ medium. If still in 96-well plates, continue

feeding organoids every two days.
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