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III.  Inducible neural cells 
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Very top: Mechanism of tet-
inducible expression. Mid-left:  
PCR fragments to be inserted 
into inducible vector.  Mid-right: 
Final fragments cut from plasmid, 
bottom fragment including all 
necessary genes was transfected 
into N2as.  Left:  Western blot of 
double stable clone. 
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MATERIALS  AND  METHODS 
Cell culture and transfections. SOD1 cDNAs coded in the 
mammalian expression vector pEF-BOS were prepared by double 
CsCl/EtBr density gradient and confirmed by automated sequencing 
and agarose electrophoresis. 4 µg cDNA transfectant was prepared 
with Lipofectamine 2000 (Invitrogen) and added to confluent 60mm 
dishes of human embryonic kidney cells (HEK cells, line HEK293FT) 
or mouse embryonic fibroblasts (3T3s, line NIH 3T3) or mouse 
neuroblastomas (line N2a) or human neuroblastomas (line SH-SY5Y). 
Cells were passaged in high-glucose DMEM with 10% serum (horse 
for HEK cells, newborn calf for 3T3s) or 1:1 DMEM F12, supplemented 
with L-glutamine. Fresh media was added 4h after transfection, and 
cell pellets were harvested to -80˚C for storage after rinsing three 
times in phosphate-buffered saline (PBS). 
SOD1 aggregate extraction and immunoblotting. Cell pellets were 
thawed on ice and resuspended in 100 µL 1x TEN (10 mM Tris pH 7.4, 
1 mM EDTA pH 8.0, 100 mM NaCl). 100 µL 1x TEN with 1% Nonidet 
P40 (NP-40) and 1% protease inhibitor cocktail (PI, Roche) was then 
added for a final concentration of 0.5% NP-40. This mixture was then 
sonicated and centrifuged for 5 min at >100,000 x g in a Beckman 
Airfuge. The soluble portion was saved as S1 and the pellet 
resuspended in 200 µL of rinse buffer: 1x TEN with 0.5% NP-40 and 
1% PI. The pellet was sonicated and centrifuged again, this time 
discarding the soluble fraction. The pellet was finally resuspended and 
resonicated in 1x TEN with 0.5% NP-40, 0.25% SDS, 0.5% 
deoxycholate, and 1% PI and saved as P2. Protein concentrations 
were assayed by the BCA method (BSA standard).  5 µg S1 or 20 µg 
P2 were brought up to 20 µL in 1x TEN with laemmli buffer (5% β-
mercaptoethanol). Samples were boiled at 95 ˚C for 6 min and loaded 
on 18% tris-glycine acrylamide gels. Gels were transferred to 
nitrocellulose membrane for 2 h at 400 mA and then blocked for 15-40 
mins in 5% lowfat dry milk in PBS-T (PBS with 0.1% Tween-20). 
Primary anti-m/hSOD1 antibody was added 1:5000 in milk from PBS-T 
for 1-16 h followed by 3x rinse in PBS-T alone and secondary goat 
anti-rabbit HRP at 1:2500 in milk from PBS-T for 1 h. Blots were rinsed 
again and visualized and pixel-quantified with ECL chemiluminescence 
on a Fujifilm LAS-3000.  
35S-cysteine pulse-chase analysis. 24 h after transfection, HEK cells 
were pulse radiolabeled with 35S-cysteine for one hour. Some samples 
were harvested immediately, other samples were chased with cold 
media for 24 h before harvesting for detergent extraction and 
immunoprecipitation with anti-m/hSOD1, followed by SDS-PAGE and 
autoradiography.  
Superoxide anion scavenging activity assay. < 100 µg total cell 
lysate prepared from 10x pellet volume sonicated 0.1% NP-40 in 1x 
TN was run on 8% or 4-20% tri-glycine acrylamide gels in 1x TG with 
20% methanol at 4˚C and 100 constant V for 4-6 h, without denaturant 
or reductant added. The gel was retrieved and soaked in 50 mM 
potassium bicarbonate buffer containing 65 µg/mL riboflavin and 280 
µg/mL nitro blue tetrazolium, pH 7.6 (5). After incubating 2-40 m, the 
solution was aspirated and 0.1% TEMED in 50 mM potassium 
bicarbonate buffer was added to the gel. The gel was immediately 
exposed to white light from a bright box and imaged on a Agfa 
Duoscan, with contrast increased. 
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Mutant proteins often cause 
disease, as is the case for 
over 150 mutant superoxide 
dismutase 1 in amyotrophic 
lateral sclerosis.  Our modified 
stock mutagenesis protocol is 
useful for creating cDNAs to 
explore these proteins. 
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