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Diabetes mellitus is an autoimmune disease 

with life-threatening consequences that 

currently affects over 9% of the world ’s 

population [1]. One of the two well -known 

forms, Type 1 diabetes, occurs when the 

insulin-producing beta cells are attacked and 

destroyed.  

In the human body, these cells occur in a 

cluster of cells in the pancreas referred to as 

the islet of Langerhans. Beta cells sense the 

blood sugar level and release insulin when it 

is elevated, for example, after a meal. This in 

turn acts as a trigger for the uptake of 

glucose by the cells and its conversion to 

energy.  

In patients with Type 1 diabetes, the beta 

cells are unable to perform this function, 

consequently retaining sugar in the blood. 

This could potentially lead to cell death from 

lack of glucose and multiple organ failure due 

to sustained high blood sugar levels.  

At present, the cause of this condition is 

unknown. This study is a part of ongoing 

research towards gaining a fundamental 

understanding of this condition.  

I M A G I N G  

In order to study the changes taking place 

during diabetes, the islets of Langerhans are 

imaged using electron microscopy (EM). This 

has the advantage of very high spatial 

resolution, allowing the identification of sub -

cellular features. However, it is an inherently 

slow technique requiring scanning of the 

electron beam with high pixel dwell times to 

achieve images with a good signal -to-noise 

ratio. Moreover, the identification of the cells 

on the basis of morphology is highly labor -

intensive and prone to bias.  

On the other hand, fluorescence microscopy 

(FM) is a technique that allows the identifica-

tion of cells on the basis of their function 

over a large field of view. Antibodies tagged 

with fluorophores are used as probes that 

attach to specific parts of the cell.  The use of 

different fluorophores therefore allows 

multicolor imaging of various functionalities.  

Simultaneous Correlative Light and Electron 

Microscopy (SCLEM) combines these two 

methods to offer a powerful imaging tech-

nique whereby the cells of interest can be 
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identified using FM. Subse-

quently, a high magnification 

EM image can be acquired at 

the desired location to reveal 

structural details at high 

resolution.  

 

S A M P L E  P R E P A R A T I O N  

80 nm thick sections of healthy 

rat pancreas were prepared for 

correlative imaging using the 

protocol described in [2]. Fresh 

pancreas were fixed in 4% para -

formaldehyde and 0.1% 

glutaraldehyde, sectioned and 

selected for the presence of 

islets of Langerhans.  

Post-fixing was carried out with 

1% osmium tetroxide, followed 

by dehydration and embedding in EPON. 

Ultrathin sections were then cut and mount-

ed on ITO-coated glass slides. Subsequently, 

immuno-labell ing was performed with three 

different fluorophores and the sample was 

imaged on the Delmic SECOM platform 

integrated with an FEI Verios 460 Scanning 

Electron Microscope.  

 

R E S U L T S  

The figure shows a simultaneously acquired 

correlative image containing the islets, 

imaged on the SECOM using an automated 

overlay procedure. The labelling of the insulin 

(beta cells) in orange with Alexa Fluor 594 is 

clearly visible and the ultrastructure can be 

examined in detail from the EM contrast. The 

guanine quadruplexes are labelled in green 

with Alexa Fluor 488, and the nucleus is 

labelled in blue with Hoechst.  

This study demonstrates the potential of 

correlative microscopy for investigations into 

type 1 diabetes and points to the next 

challenge: implementation of large scale 

imaging using automated data acquisition 

and stitching.  

Figure 1 Simultaneously acquired correlative image of the islets of Langerhans imaged on 

the Delmic SECOM integrated with an FEI Verios 460 Scanning Electron Microscope. The 

insulin (beta cells) are labelled in orange with Alexa Fluor 594, with the ultrastructure is 

visible in the EM contrast. The guanine quadruplexes are labelled in green with Alexa Fluor 
488, and the nucleus is labelled in blue with Hoechst.   
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DELMIC B.V. is a company based in Delft, the Netherlands that 

produces correlative light and electron microscopy solutions. 

DELMIC's systems cater to a broad range of researchers in 

fields ranging from nanophotonics to cell biology.  

 

The SECOM platform is a fluorescence microscope made to be 

integrated with a scanning electron microscope produced by 

DELMIC, that enables extremely fast correlative microscopy, 

with the highest optical quality and overlay accuracy.  

 

For questions regarding this note, contact Noor van der Veeken at: 

veeken@delmic.com 

 

For more resources, see:  

delmic.com/resources 

 

For more information on the SECOM, visit: delmic.com/secom  
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