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1. The past: The history of cell therapy for Parkinson’s disease  
a. Discovery of MPTP 
b. Fetal cell trials in the 1980s 
c. Challenges for using primary cell source 

2. Pluripotent stem cell-based strategies for cell therapy  
a. PSCs bypass a number of challenges  
b. But PSCs create new challenges 

i. Developmental biology of midbrain dopamine neurons 
1. Neural fate – dual SMAD inhibition 
2. Floorplate (ventral neural) – Shh signaling 
3. WNT signaling (anterior-posterior patterning) 

3. The present: The NYSTEM grant and the development of MSK-DA01  
a. Clinical reagents change biology in culture 
b. Reoptimizing biology to make the right product 
c. Manufacturing in a cleanroom (CTCEF in Zuckerman) 
d. Bemdaneprocel in the clinic 
e. The birth of BlueRock 

4. The future: Cell therapy genome engineering 
a. Cargo expression and philosophy 
b. STEL (Sustained Transgene Expression Locus) expression rationale and screening 
c. SLEEK: SeLection by Essential-gene Knock-in (selection without antibiotic use) 
d. GAPZAP cell development (cells containing novel kill switch) 
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