SUPPLEMENTARY METHODS

Vector production. We produced all recombinant lentiviruses using transient transfection of human embryonic kidney (HEK) 293T cells (ATCC CRL-11268). We cultured HEK 293T cells in DMEM (Invitrogen, USA) supplemented with 10% FCS (Brunschwig, Switzerland). For transfection, we plated 2x106 cells per 10cm plate. Next day, we transfected the 293T cells with 20 µg of vector DNA, 15 µg of pCMV-dR8.91 and 5 µg of pMD2G-VSVG using calcium-phosphate precipitation. After 8 hrs, we changed medium, harvested medium containing recombinant lentivectors 36-40 hrs later, removed cellular debris by centrifugation (2000rpm for 5min) and filtration through 0.45µm filter unit (Milliopore, USA), aliquot, and stored at -70 ºC. For stereotactic injections and transgenesis, we purified and concentrated LVs by ultracentrifugation. Briefly, we overlaid 25ml of virus-containing medium (cleared by centrifugation and filtration) on 5ml of 20% sucrose in Beckman conical tubes and spin at 26.000rpm for 2hrs at 4 °C in Beckman SW28 swingle bucket rotor. After spin, we discarded supernatant and suspended the virus in a 50µl/tube of serum-free medium (e.g. Cellgro or Episerf) or PBS supplemented with 1% BSA, aliquot and stored at -70 °C.

Vector titration. We estimated functional titer of GFP-carrying vectors by infecting HEK 293T cells with limiting virus dilutions and quantification of GFP positive cells by FACS after 5 days. Were titred LVPRT-GFP-tTRKRAB and GDNF vectors by real-time PCR measurement of proviral DNA copy numbers with sets of probe and primers specific for WPRE (details and sequences below), using GFP vector as a standard. On average, titers of non-concentrated single vector productions were 1-3x 106 TU/ml. We quantified physical vector particles using ELISA specific for HIV-1 p24 Gag (Retrotek, Zeptometrix, USA). Infectivity of the concentrated vector stocks was in a range 10-100 TU/pg p24.

Cell culture and transduction with lentiviral vectors. We cultured murine D3 ES cells on a monolayer of γ-irradiated embryonic fibroblasts in DMEM medium supplemented with 15% FCS, Sodium Puryvate, -mercaptoethanol, essential aminoacids and 10ng/ml of Leukemia Inhibitory Factor (Calbiochem, USA). For transduction, we placed 293T cells on 6-well plate (5x104 cells/well) and added medium containing recombinant lentivectors 16 hrs later. Following 16 hrs of incubation, we washed the cells, split and added doxycycline to half of the transduced cells at a final concentration of 10 g/ml. Five days later, we harvested the cells and analyzed for GFP expression by FACS.

Western blotting. We prepared cell and tissue extracts in RIPA lysis buffer (25 mM Tris pH 7.5, 1% Triton X-100, 0.5% sodium deoxycholate, 5 mM EDTA, 150 mM NaCl) containing a cocktail of protease inhibitors (Sigma-Fluka, USA). We separated the protein samples (10 μg per lane) on 4–12% gradient PAGE–SDS gel (NuPAGE, Invitrogen, USA), electroblotted to polyvinylidene fluoride membranes (Perkin Elmer, USA) and exposed to primary antibodies. We used the following primary antibodies: against tetR (Mobitech, Germany), human p53 (clone DO-1, Santa Cruz Biotechnology, USA), GFP (Clontech, USA), GDNF (Santa Cruz Biotechnology, USA), and PCNA (Oncogene, USA). We used secondary antibodies conjugated with horseradish peroxidase (Amersham, USA) and enhanced chemiluminescence (ECL; Amersham) for detection. For quantification, we detected and analyzed blotted proteins using the Odyssey infrared imaging system (Li-COR) according to instructions supplied by the manufacturer (Li-COR Biotechnology, USA).

Quantitative PCR. We isolated genomic DNA from whole striata using SNET buffer (10mM Tris pH 8.0, 0.1M EDTA, 0.5% SDS, 100 µg/ml Proteinase K, 25 µg/ml RNAase) followed by phenol-chloroform extraction and ethanol precipitation. We performed quantitative PCR (QPCR) using an ABI PRISM 7700 machine (Applied Biosystems, USA) using set of probes and primers specific for WPRE (forward primer: tgtggatacgctgctttaatg, reverse primer: cataaagagacagcaaccagga, probe: ctattgcttcccgtatggctttcattttc) and rat GAPDH as internal control (forward primer: tgcaccaccaactgcttag reverse primer: ggatgcagggatgatgttc probe: cagaagactgtggatggcccctc). For transcript quantification (RT-QPCR), we isolated the total RNA from cells or tumor tissues using Trizol (Invitrogen, USA) and performed reverse transcription using Superscript II reverse transcriptase (Invitrogen, USA). We used the following gene-specific probes and primers: human GATA1 (assay-on-demand target ID Hs 00231112_m1), human p53 (assay-on-demand target ID Hs00153349_m1); and endogenous controls: human EF-1, human TFRC, and human 18S (Applied Biosystems, USA). We used the universal PCR master mix (Applied Biosystems, USA) in a total volume of 20µl or 10µl. The relative DNA levels were calculated according to instructions supplied by the manufacturer (http://docs.appliedbiosystems.com/pebiodocs/04303859.pdf). 

GDNF immunohistochemistry. We detected GDNF in the rat striatum and substantia nigra on 25-μm-thick cryosections using biotinylated goat anti-human GDNF antibodies (R&D Systems, Ambion, UK, 1:250). The non-injected side served as internal control.

GDNF ELISA. We collected and extracted proteins from entire rat striata from injected and non-injected sides (n=3 per condition) as previously described 22. We quantified amount of GDNF using Elisa (GDNF Emax( ImmunoAssay System, Promega) and used striatal protein extracts from GFP-injected brains as negative controls. We analyzed GDNF recovery by adding 1ng of recombinant GDNF to striatal protein extracts insolated from non-injected rats.

Southern blot. We isolated genomic DNA from tails using SNET buffer as described above. We digested 10 µg DNA with EcoRI, separated on 0.6% agarose gel in TBE buffer, transferred to Hybond+ nylon membranes (Amersham, USA) and hybridized (hybridization buffer: 25mM Tris pH 7.5, 1M NaCl, 10% Dextran Sulfate, 1% SDS) to an αCTP-labeled (High-Prime, Roche, Switzerland) WPRE-specific probe. 

Vector nomenclature. The lentiviral vectors constructed and used in this study. The pLVUTHshp53-tTRKRAB and pLVUTHshGATA1-tTRKRAB vectors are ‘Tet-on’ for GFP marker and shRNA, and ‘Tet-off’ for the endogenous gene expression. The small hairpin RNAs are expressed from human histone H1 promoter.

	Vector
	Pol II promoter
	Transgene
	Repressor
	Version (tetO)
	shRNA

	pLVPT-tTRKRAB
	mPGK
	GFP
	tTRKRAB
	Tet-on (+)
	–

	pLVPT-rtTRKRAB
	mPGK
	GFP
	rtTRKRAB2S-M2
	Tet-off (+)
	–

	pLVPT-GDNF-tTRKRAB
	mPGK
	hGDNF
	tTRKRAB
	Tet-on (+)
	–

	pLVPT-GDNF-rtTRKRAB
	mPGK
	hGDNF
	rtTRKRAB2S-M2
	Tet-off (+)
	–

	pLVCT-tTRKRAB
	CAG
	GFP
	tTRKRAB
	Tet-on (+)
	–

	pLVET-tTRKRAB
	hEF-1(
	GFP
	tTRKRAB
	Tet-on (+)
	–

	pLVPRT-tTRKRAB
	hPrion
	GFP
	tTRKRAB
	Tet-on (+)
	–

	pLVUT-tTRKRAB
	hUbiquitin C
	GFP
	tTRKRAB
	Tet-on (+)
	–

	pLVU-tTRKRAB
	hUbiquitin C
	GFP
	tTRKRAB
	(–)
	–

	pLVUHshp53
	hUbiquitin C
	GFP
	–
	(–)
	TP53

	pLVUHshp53-tTRKRAB
	hUbiquitin C
	GFP
	tTRKRAB
	(–)
	TP53

	pLVUTHshp53-tTRKRAB
	hUbiquitin C
	GFP
	tTRKRAB
	Tet-on* (+)
	TP53

	pLVUTHshGATA1-tTRKRAB
	hUbiquitin C
	GFP
	tTRKRAB
	Tet-on* (+)
	GATA1
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