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A)	 Species-specific	 primers	 for	 neural-associated	 genes	 Nes=n	 and	 synaptotagmin12	
(SYT12)	 confirmed	 increased	 matura=on	 of	 graCs	 in	 the	 presence	 of	 the	 GDNF-
func=onalized	 SAP	 gel.	 B)	 GraC	 expression	 of	 early	 ventral	 midbrain	 progenitor	
transgenes	 LMX1A	 and	 Engrailed-1	 (EN-1),	 as	well	 as	 C)	 late	 expressed	VM	DA	 genes	
(TH,	GIRK2,	D2R,	DAT,	and	VMAT)	confirmed	the	increased	DA	neuron	yield,	maturity,	
and	func=onality	from	hPSC-derived	VM	progenitors	in	GF	gels	
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METHOD A self assembling peptide hydrogel was 
designed to include epitopes derived from laminin. 
Growth factors were included via shear encapsulation. 
H9 human embryonic cells expressing GFP under the 
LMX1A promotor were added to the gel. Lesions were 
generated in the medial forebrain of nude rats. After 4 
weeks gel were injected to the lesion.  
 
	

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
	

INTRODUCTION The survival and synaptic 
integration of transplanted dopaminergic (DA) 
progenitors are essential for ameliorating motor 
symptoms in Parkinson's disease (PD). Human 
pluripotent stem cell (hPSC)-derived DA 
progenitors are, however, exposed to numerous 
stressors prior to, and during, implantation that 
result in poor survival. Additionally, hPSC-
derived grafts show inferior plasticity compared 
to fetal tissue grafts. These observations 
suggest that a more conducive host 
environment may improve graft outcomes. Here, 
tissue-specific support to DA progenitor grafts 
is provided with a fully characterized self-
assembling peptide hydrogel.  

OBJECTIVES Design a biomimetic hydrogel 
matrix programmed to support DA progenitors 
by i) including a laminin epitope within the 
matrix; and ii) shear encapsulating glial cell 
line-derived neurotrophic factor (GDNF) to 
ensure its sustained delivery 
 

DISCUSSION 
The biocompatible hydrogel biased a 51% 
increase in A9 neuron specification—a 
subpopulation of DA neurons critical for motor 
function. The sustained delivery of GDNF 
induced a 2.7-fold increase in DA neurons and 
enhanced graft plasticity, resulting in significant 
improvements in motor deficits at 6 months	
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CONCLUSION 
These findings highlight the therapeutic benefit 
of stepwise customization of tissue-specific 
hydrogels to improve the physical and trophic 
support of human PSC-derived neural 
t r a n s p l a n t s , r e s u l t i n g i n i m p r o v e d 
standardization, predictability and functional 
efficacy of grafts for PD. 
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Functionalized scaffolds increase graft size, DA neuron yield, and bias A-
specification. Representative pictures of NeuN+/HNA+ coex-pression in a 
graft of A) Cells alone and B) Cells + SAP-shGDNF. C) Approximately a 
third of the cells within all grafts adopted a mature neuronal phenotype, 
irrespective of the presence of the hydrogel and/or GDNF. D–G) 
Representative photomicrographs of TH+ cells within grafts, at 24 weeks, 
showing that grafts in the presence of a GDNF-functionalized SAP 
scaffold had increased TH+ cells. 
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