Oxidative/Nitrative Stress Core Laboratory (ONSL)


ONSL is one of the Linus Pauling Institute's (LPI) core laboratories. Established in 2004, the mission of ONSL (http://lpi.oregonstate.edu/onsl) is to provide state-of-the-art analytical chemistry support for the evaluation of antioxidant status and oxidative stress and the measurement of biomarkers and metabolites. ONSL is housed in rooms 398 and 398A of the Linus Pauling Science Center.  Room 398 is a 765 sq. ft. space designed and built to house analytical instrumentation, particularly HPLC-MS systems. The room has sound-deadening walls and ceiling, piped high-purity nitrogen gas supplied by a large external liquid nitrogen tank system, and dedicated exhaust for mass spectrometers' vacuum pumps. Room 398A is a 135 sq. ft. Biosafety Level 2 sample preparation laboratory enclosed within Room 398. Both rooms are fully air-conditioned, and have all basic installations such as laboratory benches, reverse osmosis-purified water, piped air and vacuum, sinks, fume hoods, etc.  Small equipment such as centrifuges, pH meter, vortexers, and balance are present.

Three mass spectrometers are housed in ONSL for use in measuring small molecule biomarkers in support of LPI’s research:

· Applied Biosystems/MDS Sciex API 3000 triple quadrupole MS coupled to a Shimadzu HPLC system (two LC-10ADvp pumps, DGU-14A degasser, SIL-HTC autosampler/system controller, and CTO-10Avp column oven). This instrument was purchased in 2004, when the laboratory was created, and was initially used to quantify oxidized lipid biomarkers and sphingolipids found at low concentrations in biological samples. The HPLC system was upgraded in 2007 by the addition of two LC-20AD pumps and two high-pressure switching valves to enable it to run in dual-gradient mode to increase sample throughput. An atmospheric pressure photoionization (APPI) source was acquired in 2009 to enhance the analysis of very nonpolar analytes. The API 3000 is a key ONSL component that enables discovery, detection, and quantitation of an ever-expanding number of small molecule biomarkers. 
· Shimadzu LCMS 2010A single quadrupole MS was obtained from another OSU laboratory in 2007, and a new Shimadzu HPLC (two LC-20AD solvent delivery units, DGU-20A3 degasser, and SIL-20AC autosampler) was purchased to use with it. The HPLC system includes an SPD-M20A photodiode array detector, enabling simultaneous detection of analytes by full spectrum UV absorbance and mass spectrometry, a combination useful for the analysis of polyphenols and for method development.
· Waters Alliance LC/MS system, including the Alliance HPLC system with Micromass ZQ single quadrupole MS. This instrument is used primarily for the analysis of tocopherols and their metabolites by the Traber lab. This system was formerly housed in that laboratory, but it is now better supported by the infrastructure available in ONSL.


Three HPLC systems not connected to mass spectrometers are also housed in ONSL:

· Hitachi-BAS HPLC system with Hitachi L-7200 Autosampler, BAS UV-116 Ultraviolet detector, Hitachi L-7480 Fluorescence detector, and Hitachi L-6200 Intelligent Pump. This HPLC is used primarily for the analysis of glutathione and related compounds. 
· Waters Alliance HPLC system with Waters 2695 Separations Module, Waters 996 Photodiode Array detector, and BAS LC-4C amperometric detector. This HPLC is used mostly for the analysis of vitamin C.

· Shimadzu HPLC system with 2 LC-10ATvp pumps, SCL-10Avp system controller, SIL-20ACHT  refrigerated autoinjector, SPD-10Avp dual wavelength UV-visible absorbance detector, and RF-20Axs fluorescence detector. This HPLC is used for analysis of a variety of compounds, including polyphenols, MDA, and glutathione.

Equipment for sample preparation in ONSL has recently been upgraded thanks to funding from OSU's Research Equipment Reserve Fund and the Linus Pauling Institute: 

· Five Biotage RapidTrace robots are used to automatically perform solid phase extraction (SPE) using 1 and 3 mL cartridges. 

· Tecan Freedom EVO 100 liquid handler can automatically perform measurement and dispensing of liquids in volumes ranging from 1 µL to 5 mL. Racks are available for test tubes, Eppendorf centrifuge tubes, and 96 well plates. A shaker can mix samples and reagents in the latter 2 formats. 


Sample storage equipment includes a New Brunswick Scientific C-585 ultra-cold chest freezer and a -20 degree upright freezer. 




The 3 HPLC-MS sytems and the 3 other HPLCs are connected to dedicated computers for instrument control and data acquisition and analysis. A single computer controls the Rapidtrace SPE robots, and another controls the Tecan liquid handler. Three additional computers are installed in a desk area dedicated to data analysis.  In addition to data analysis software, these computers have software (Word, Excel, Powerpoint) for data presentation and manuscript writing. ONSL computers are networked for data exchange and backup and for Internet service.

