Production and testing of recombinant lentiviral vectors.

Plasmid Construction.  Viral vectors are derived from the HIV-based lentiviral backbones optimized by the laboratory of Dr. Didier Trono.  The Lenti-GFP viral plasmid is the “pCMO2” vector, which was a generous gift from the lab of Dr. Joshy Jacob.  PCMO2 was created by inserting the 1.4kb BamHI/XhoI fragment containing GFP-WPRE from the pHR’-CMV-GFP-WPRE plasmid into BamHI/XhoI sites of the pHR-GFP-SIN backbone in place of the GFP fragment.  The resulting pCMO2 lentivirus packaging vector contains a CMV promoter driving GFP expression followed by a woodchuck posttranscriptional regulatory element (WPRE). 

The Lenti-TrkB.t1 virus was constructed by creating an epitope-tagged TrkB.T1 construct.  Clones for the full length and truncated TrkB were a generous gift from Dr. Tony Hunter.  Using high fidelity PCR, a BamHI site was inserted 5’ of the initiation codon, and a 9-amino-acid ‘HA’ epitope tag encoding “YPYDVPDYA” was inserted immediately before the 3’ stop codon followed by an additional BamHI site and cloned into the PCR II -Topo cloning vector (Invitrogen).  Following sequence verification, the 1.5kb BamHI fragment encoding the HA-tagged Trkb.T1 was inserted into the BamHI site of PCMO2 downstream of the CMV promoter.  Clones were analyzed for directional orientation, followed by examination of membrane bound expression of the TrkB.T1 protein using an anti-HA epitope tag antibody (MAB HA-7, Sigma Aldrich, St. Louis, MO) in transfected HEK293 cells.  

Preparation of viral stocks.   The VSV-G pseudotyped HIV vectors were generated by Lipofectamine mediated transient co-transfection of the expression plasmid (20 g), VSV-G pseudotyping construct (5g), and the packaging construct pCMVR8.91 (10g) into a 150mm plate of 90% confluent 293T cells.  Conditioned medium was collected 48 and 72 hrs post-transfection, cleared of debris by low-speed centrifugation, and filtered through 0.45-m filters.  High-titer stocks were prepared by ultracentrifugation for 1.5 hr at 23,000 rpm (SW-28 rotor), the pellet was resuspended in PBS plus 1% BSA, and stored at -80ºC.  Viral titers were determined by infection of 293T cells.  GFP positive cells were visualized by fluorescent microscopy.  TrkB.T1 positive cells were visualized by immunocytochemistry using an HA primary antibody (Sigma Aldrich, St. Louis, MO) and DAB visualization.  After concentration, titers of 3 x 107 - 7 x 107 transducing units (TU)/ml were calculated by counting the number of infected cells per well.

In vivo infection protocol. Rats were anesthetized with Nembutal (sodium pentobarbital; 50 mg/kg i.p.) and placed in a stereotaxic frame (David Kopf Instruments, Tujunga, CA) with the nosebar set to –3.8 mm (flat-skull position).  After midline incision of the skin, holes were drilled in the skull at the following coordinates: AP = -3.3, DV = -8.2, ML = + 5.4 relative to bregma.  Injections were performed using a 10 l Hamilton syringe with a 22 gauge beveled-tip needle that was coated with 1% BSA prior to virus loading.  Animals received bilateral intra-amygdala injections of lentiviral vectors expressing TrkB.T1 or GFP.  2 l of virus/side were injected at a rate of 0.2 l/min by means of an automatic micropump (UltramicropumpII, World Precision Instruments, Sarastoa,CA).  The needle was left in place for 10 minutes following the injection and the skin was closed using a 6-0 Vicryl suture (Ethicon: Johnson & Johnson, Piscataway, NJ).   

