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The BioFrontiers Advanced Light Microscopy Core is designed to advance biological discovery through quantitative microscopy techniques, and is located within the Jennie Smoly Caruthers Biotechnology Building on the University of Colorado, Boulder campus. Designed to facilitate collaborations between scientists, students, and industry from multiple disciplines to address critical challenges in the biosciences, JSCBB is home to 60 faculty members and more than 500 researchers and support staff. To meet their rigorous technological demands, the BioFrontiers Advanced Light Microscopy Core is currently equipped with six microscopes that range from traditional widefield to Super Resolution/localization microscopies. 

There are three traditional widefield microscopes: A Nikon Te-2000, a Zeiss Axiovert 200M, and an Olympus IX-81.  The Nikon and Zeiss are fitted with external excitation and emission filter wheels allowing for significant flexibility in the range of fluorophores that can be observed. Further, both the Nikon and Olympus are enclosed within a full environmental chamber with ˚C, humidity, and CO2 control to facilitate live cell imaging. 

For increased spatial resolution the Nikon A1R laser scanning confocal is often employed. This microscope includes 7 lasers lines and 4 PMTs, allowing for the simultaneous detection of multiple fluorophores if desired. The piezo Z insert provides a localization precision of 20nm. Further, the Nikon A1R is equipped with the Nikon Perfect Focus System, which maintains the preset focal plane across the entire sample slide and automatically adjusts the position of the objective as the z position of the coverslip or imaging dishes changes. The Nikon A1R also includes a resonant scanner that allows for rapid image acquisition up to 400 frames per second. Finally, the system is fitted with an automated TIRF arm and an Andor Ixon3 897 EMCCD for single molecule detection. An environmental chamber with O2, CO2, Temperature, and Humidity control allows for live cell kinetic imaging.

The Molecular Devices ImageXpress plate scanner is used for high-throughput screening. This technology is capable of imaging 6, 12, 24, 96, and 384 well plates using three different air objectives (choosing from 4x, 10x, 20x, and 40x) and five different filter cubes. An inherently widefield technique, the imaging dish is enclosed within a full environmental chamber and the entire plate can be scanned while maintaining cell viability. The cells are imaged with a 1.4 megapixel cooled CCD camera for image high resolution.


The Nikon Spinning Disc Confocal is ideal for long-term confocal live cell imaging. This system is equipped with 7 laser lines (405, 445, 488, 514, 561, 594, 647nm), a Yokogawa CSUX-A1 spinning disc head, and two Andor Ultra 888 EMCCD cameras with 13µm pixels. The significant number of lasers allows the microscope to be conducive to a wide range of fluorophores and fluorescent proteins, including Cyan and Yellow fluorescent protein. The two cameras are connected to the spinning disc head which allows for the simultaneous observation of two colors, making this the ideal system to measure real-time FRET ratios. The system is also equipped with a Nikon Perfect Focus System for maintaining the focal plane and a high precision piezo z for the rapid acquisition of live cell 3D images. The microscope is enclosed within a large environmental chamber that allows for Temperature, Humidity, CO2, and O2 control.

The Nikon N-STORM is the current commercial state of the art localizatoin/Super Resolution microscope. Equipped with powerful 405, 488, 561, and 647nm Agilent lasers, this can induce fluorophores to modulate their intensities under the correct chemical conditions. As a result it is possible to determine the location of each individual fluorophore resulting in a 20nm spatial resolution, nearly a factor of 10 improvement over traditional imaging techniques. Further, the microscope is equipped with two Andor Ixon Ultra 897 EMCCD cameras that allows for the simultaneous measurement of two fluorophores. This modification enables this microscope to perform two color STORM, and is one of less than 10 systems that exists in the US. Further, the system is also equipped with an automated TIRF arm which enables increased single molecule detection capabilities. A Hamamatsu Orca-Flash4.0 sCMOS is also connected to the microscope and can be used with the STORM or TIRF. The microscope itself is enclosed within a large environmental chamber that allows for Temperature, Humidity, CO2, and O2 control.


Finally, the users of the imaging facility can access a powerful analysis workstation in order to analyze their data. This computer has an Intel Quad Core i7 processor that can optimally use the high-end GTX 695 graphics card for CUDA-enabled GPU parallel processing, Intel 520 series Solid State Drives for fast read/write operations, and 23GB of Kingston 2400 MHz DDR3 RAM. In addition to the substantial processing power, the analysis station includes multiple software packages such as Matlab version R2013b, Imaris 8.0, Nikon Elements, ImageJ/Fiji, ICY, Olympus CellSens, and Cell Profiler.
