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Prolyl endopeptidase (PREP) in neurodegenerative disorders 

 

The aim of the project was to evaluate the role of the enzyme Prolyl endopeptidase 

(PREP) in the neurodegenerative disease especially in Parkinson’s disease (PD). In 

particular we are going to evaluate PREP effect on Tyrosine hydroxylase (TH) pathway 

and neuroinflammation through astrocytes. Briefly, PD is a late-onset age-related 

neurodegenerative disorder with unknown etiology, characterized by a progressive loss of 

cathecolaminergic neurons, specially the dopaminergic neurons within the substantia 

nigra pars compacta (SNpc) and the presence of alpha-synuclein (α-syn)-rich 

citoplasmatic inclusions in remaining neurons, named Lewy bodies [11]. Prolyl 

endopeptidase (PREP) is a conserved enzyme [1] highly expressed in the brain as well as 

astroglial cell and extracellular space [2]. It has been shown that PREP activity increases 

during neurodegenerative disorders, in particular, in PD, PREP accelerates the 

aggregation of a-syn [3, 4]. PREP is colocalized with α-syn during the cell aggregation 

process and it can be blocked by PREP inhibitors in vivo [5].  

	  

During the last six months, several experimental models in vivo and in vitro have been 

set:  

 

In vitro model: 

 

Rat astrocytoma cell line (C6) (American Type Culture Collection, LGC Standards, 

Middlesex, UK) were cultured in Dulbecco's modified Eagle's medium (DMEM) 

supplemented with 5% fetal bovine serum (FBS), 2 mM glutamine, 100 U/ml penicillin, 

and 100 µg/ml streptomycin in a humidified atmosphere of 5% CO2 and 95% air at a 

temperature of 37°C. A total of 1×106 cells/well were plated and incubated for 24 h 

under the same conditions as those utilized for the initial culture. Upon reaching 

confluence, the cells were washed three times with phosphate-buffered saline (PBS), 

detached with trypsin/EDTA, plated in 10-cm diameter petri dish and allowed to adhere 

for 24 h. Subsequently, DMEM was replaced with fresh medium, and the cells were 

treated with increasing concentrations of PREP inhibitor, KYP-2047. The fist step 
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provide a preliminary study of cell viability; 3x104 cells was plated in a volume of 150 µl 

in 96-well plates increasing concentrations of KYP-2047 (0,01 µM - 0,1 µM - 1 µM - 5 

µM -10 µM) were using to determine the effective concentration with minimal toxic 

effect on cell viability. Concentrations of 5 and 10 µM respectively induced a mortality of 

70% and 80%. In this preliminary study, KYP-2047 1 µM reveled a less cytotoxicity. 

 

 
 

In another set of experiments 8x105 cells will be plated in P60 and pre-treated for 2 hours 

with KYP-2047 1 µM at the concentration based on previous MTT assay. After 2 hours, 

cells will be stimulated with 1-methyl 4-phenyl 1,2,3,6-tetrahydro-pyridine (MPTP) (3 

mM). After 24 hours cell lysates for Western blot analysis will be performed. 

 

SH-SY5Y cultures were divided into 4 groups: 

1- Control group (CON): cells were cultured with normal medium. 

2-  Control+ KYP-2047 (CON+ KYP-2047): cells were stimulated with KYP-2047 1 

µM; 
3-  MPTP group: ells were stimulated with MPTP (3 mM); 

4- MPTP+ KYP-2047: cells were stimulated with MPTP (3 mM) and KYP-2047 1 

µM, 2 hour before stimulation. 

 

The dose of MPTP (3 mM) used here were based on previous in vitro studies [6] 
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In vivo model:  

 

Transgenic mice 

 

PREP knockout mice were generated by Dr. Diano Sabrina lab (Yale University, New 

Haven, CT), and have been maintained in laboratory on a mixed background. TH-cre and 

Glial fibrillary acidic protein (GFAP)-cre mice were provided by Horvarth Tamash lab 

(Yale University, New Haven, CT) and have been maintained on a B6 background for 

more than 10 generations. A local committees approved all the (Institutional Animal Care 

and Use Committee from Yale University). 

 

Generation of transgenic colony 

 

We are using mice with PREP only in dopaminergic cells by first crossing mice 

homozygous for a recombinant “null” PREP allele with mice expressing Cre recombinase 

under the control of a tyrosine hydroxylase promoter (TH-Cre). The recombinant null 

PREP allele differs from the wild-type PREP allele in that it has been altered by the 

insertion of a loxP- flanked transcriptional blocking cassette into an intron located 

downstream of the transcriptional start site and upstream of the translational start site of 

the murine PREP gene. The replacement of two wild-type PREP alleles with two 

recombinant PREP-null alleles results in PREP-null mice. The offspring of PREP-null 

mice X TH-Cre mice will be then bred with mice containing either no, one or two copies 

of the recombinant null PREP allele, in order to generate the three desired study animal 

genotypes: wild-type mice (containing two copies of the wild-type PREP allele and no 

copies of the TH-Cre transgene), PREP-null mice (containing two copies of the 

recombinant null PREP allele and no copies of the TH-Cre transgene), and “TH-only” 

mice (containing two copies of the recombinant null PREP allele and one copy of the 

TH-Cre transgene). In the presence of Cre recombinase, the transcriptional blocking 

cassette and one of the loxP sites is removed from the recombinant null PREP alleles, 

thus re-activating the ability to synthesize functional PREP mRNAs. The specificity of 
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Cre recombinase expression afforded by the promoter elements used in the TH-Cre 

transgene allows for selective re-activation of PREP expression within tyrosine 

hydroxylase-expressing cells that have the latent genetic capacity to express PREP. 

 

In the meantime we are generating GFAP- PREP KO mice in the same procedure of TH-

PREP KO mice using Cre/loxP system by crossing mice homozygous for a recombinant 

“null” PREP allele with mice expressing Cre recombinase under the control of a Glial 

fibrillary acidic protein promoter (GFAP-Cre).   

 

Fertility was normal in all mice, and no differences in mortality rate or overall health has 

been observed between groups. 
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