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BACKGROUND 

CHALLENGE 

C U S T O M E R R E F E R E N C E Prime 95B™ Scientific CMOS Camera 

The camera is very good and we have not yet pushed it to the limit, 
we hope to use them more in the future. “ ” 

Calcium imaging and live-cell imaging both come with the own challenges, requiring a camera that is 

sensitive enough to obtain signal while also maintaining a fast imaging rate. In order to acquire images 

quickly enough to observe calcium activity a short exposure time is necessary, which in turn reduces time 

to collect signal, resulting in a low signal level. Cameras for this application would need to maximize signal 

collection and minimize noise level in order to get a high signal-to-noise ratio while imaging at speed. 

For Prof. Pei’s calcium imaging experiments, Fura-2 fluorescence imaging was performed using a Zeiss 

Axiovert microscope equipped with two filter wheels and an sCMOS camera. With excitation at ~350 nm 

and emission at ~500 nm, another challenge is using a camera with high sensitivity at a wide range of 

different wavelengths of light. 

The lab of Prof. Zhen-Ming Pei is interested in the early signalling events by which plants sense 

environmental signals and decode them to give the appropriate responses. Upon perception of external 

signals, cell surface receptors trigger an increase in cytosolic free calcium concentration, which is mediated 

by ion channels. Prof. Pei’s long-term goals are to identify these receptors and ion channels, isolate their 

interacting components, and assign molecular functions to them. 

An example of Prof. Pei’s research comes from a recent Science publication, concerning the plant immune 

response surveillance system consisting of intracellular nucleotide–binding leucine-rich repeat receptors 

(NLRs) capable of triggering immunity in response to pathogen activity, leading to activation of plant 

defences. 

The lab currently uses a multidisciplinary approach including biophysics, biochemistry, cell biology, 

molecular genetics, and function genomics, in order to dissect the signalling cascades of external calcium 

as well as nitric oxide in the model plant organism Arabidopsis. 
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Figure 1: Prime 95B sCMOS used for fluorescent Fura-2 calcium imaging of HeLa cells. HeLa cells contained a 
mutation in the N terminal RNL motif on intracellular [Ca2+] in NRG1.1 D485V and ADR1-expressing HeLa cells, as 
visualized with Fura-2, before or 2 minutes after CaCl2 addition. Calcium activity scaled to the pseudo-colour bar. 

SOLUTION 

The Prime 95B camera represents the ultimate in sCMOS sensitivity, featuring a large 11 µm pixel optimised 

for Nyquist at high magnifications and for low signal, high sensitivity imaging. The Prime 95B also operates 

at up to 80 fps across the full frame, allowing for easy capture of fast calcium signals while maintaining high 

sensitivity and a large field of view to fit in as many cells as possible. 

Prof. Pei made use of the Prime 95B in their recent Science publication, imaging HeLa cells with the Fura-2 

calcium indicator. Prof. Pei gave us his opinion on the Prime 95B sCMOS, saying “The camera is very good 

and we have not yet pushed it to the limit, we hope to use them more in the future.” 
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