
Protocol 

Mice - Experiments were conducted according to the protocols approved by the 

Institutional Animal Care and Use Committee of University at Buffalo and Roswell Park 

Cancer Institute. Twitcher mice were maintained on the background of C57BL/6N. 

Breeder C57BL/6N mice were purchased from Charles River. Freshly collected hindbrain 

regions from twitcher and WT littermate mice at P8, P15, P22, and P34 days were 

transferred into polypropylene cryovials, and then frozen in liquid nitrogen and stored at -

80°C until the analysis. 

Metabolomic analysis – Tissue samples were extracted and prepared for analysis using a 

proprietary series of organic and aqueous extractions to remove the protein fraction while 

allowing maximum recovery of small molecules. The resulting extract was divided into 

two fractions; one for analysis by LC/MS and one for analysis by GC/MS.  Samples were 

placed briefly on a TurboVap® (Zymark) to remove the organic solvent.  Each sample 

was then frozen and dried under vacuum.  Samples were then prepared for the 

appropriate instrument, either LC/MS or GC/MS. The LC/MS portion of the platform 

was based on a Waters ACQUITY UPLC and a Thermo-Finnigan LTQ mass 

spectrometer, which consisted of an electrospray ionization (ESI) source and linear ion-

trap (LIT) mass analyzer.  The sample extract was split into two aliquots, dried, then 

reconstituted in acidic or basic LC-compatible solvents, each of which contained 11 or 

more injection standards at fixed concentrations.  One aliquot was analyzed using acidic 

positive ion optimized conditions and the other using basic negative ion optimized 

conditions in two independent injections using separate dedicated columns.  Extracts 

reconstituted in acidic conditions were gradient eluted using water and methanol both 

containing 0.1% formic acid, while the basic extracts, which also used water/methanol, 

contained 6.5mM ammonium bicarbonate.  The MS analysis alternated between MS and 

data-dependent MS2 scans using dynamic exclusion. The samples destined for GC/MS 

analysis were re-dried under vacuum desiccation for a minimum of 24 hours prior to 

being derivatized under dried nitrogen using bistrimethyl-silyl-triflouroacetamide 

(BSTFA).  The GC column was 5% phenyl and the temperature ramp is from 40° to 



300°C in a 16 minute period.  Samples were analyzed on a Thermo-Finnigan Trace DSQ 

fast-scanning single-quadrupole mass spectrometer using electron impact ionization.   

Data extraction and compound identification - Raw data was extracted, peak-
identified and QC processed using Metabolon’s hardware and software. Compounds were 
identified by comparison to library entries of purified standards or recurrent unknown 
entities.  Metabolon maintains a library based on authenticated standards that contains the 
retention time/index (RI), mass to charge ratio (m/z), and chromatographic data 
(including MS/MS spectral data) on all molecules present in the library.  Furthermore, 
biochemical identifications are based on three criteria: retention index within a narrow RI 
window of the proposed identification, nominal mass match to the library +/- 0.4 amu, 
and the MS/MS forward and reverse scores between the experimental data and authentic 
standards.  The MS/MS scores are based on a comparison of the ions present in the 
experimental spectrum to the ions present in the library spectrum. 


