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High resolution imaging of the ER-Golgi interface in plants. 
Chris Hawes  
Biological and Medical Sciences, Oxford Brooks University

We have for many years been investigating the 

structure and function of the early plant secretory 

pathway, endoplasmic reticulum (ER) and Golgi 

apparatus, using a combination of live cell imaging, 

fluorescent proteins and electron microscopy. This 

has revealed various modes of movement in the ER 

network and that the individual Golgi bodies move 

with the surface of the ER around the cortex of cells 

driven by an as yet to be fully characterised actin/

myosin system. More recently we have been using 

a combination of near super resolution confocal 

microscopy (Zeiss AiryScan), laser tweezers 

(Osterrieder et al. 2017) and three dimensional 

high resolution serial block-face scanning electron 

microscopy (SBFSEM) (Kittelmann et al. 2016) to 

re-assess the structure of the interface between the 

ER and Golgi apparatus and the mechanisms driving 

Golgi movement. In mammalian cells transport 

from the ER to Golgi is via so called COPII coated 

vesicles and the plant world has in general adopted 

this model. In this talk a new model for the interface 

will be proposed which involves direct tubular 

connections between the ER and Golgi, a role for 

tethering factors holding the organelles together and 

an actin filament sliding system driving ER and Golgi 

movement.

References

Osterrieder, A., Sparkes, I., Botchway, S., Ward, 

A., Ketelaar, T., De Ruijter, N. & Hawes, C. (2017). 

Stacks off tracks: A role for the golgin AtCASP in 

endoplasmic reticulum – Golgi apparatus tethering. 

J.Exp. Bot. 68, 3339-3350.

Kittelmann, M., Hawes, C. & Hughes, L. (2016). 

Serial block-face scanning electron microscopy and 

the reconstruction of plant cell membrane systems. 

J. Microscopy. 263, 200-211.

SBFSEM reconstruction of Golgi (blue)/ER (gold) interac-
tions in a Venus’s fly trap gland cell.
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Watching brittle materials bend and flow in the scanning 
electron microscope
Ken Mingard, Helen Jones, John Nunn and Mark Gee, 
National Physical Laboratory, Hampton Road, Teddington, Middlesex TW11 0LW   ken.mingard@npl.co.uk

Hardmetals are a widely used family of materials 

ideal for manufacture of, for example, cutting tools or 

mining bits which require resistance to harsh abrasive 

conditions and often to high temperatures as well.  

The production of many everyday items depends 

completely on the ability to make tools from these 

materials, from aluminium cans which need large 

tools weighing over 10 kg, to printed circuit boards in 

computers which use sub-millimetre diameter drill bits 

which weigh less than 1 g.

Wear resistance and high compressive strengths in 

these materials are provided by a hard, brittle WC 

phase while a second more ductile binder phase, 

usually Co provides some degree of toughness.  

Understanding how these two phases in their 

complex, interpenetrating structure determine strength 

and wear resistance is challenging because of the 

very fine scale of the microstructure and the harsh 

conditions in which they operate.  

This talk will discuss ways in which we can use 

electron microscopy to characterise the microstructure 

in 2D and 3D, and in particular what we can learn 

from watching the microstructure deforming in situ 

in the SEM when simulating more normal operating 

conditions.  Deforming the normally brittle hardmetal 

in a controlled way is difficult, but it can behave in 

surprising ways when placed under strain.  Pillars 

machined with a focused ion beam SEM can deform 

either by slip in a controlled fashion or collapse 

dramatically when compressed, depending on the 

orientation of the WC grain in which they are made:  

cantilevers made by the same means can bend by 

large amounts and spring back.  Scratching of the 

surface to simulate particle abrasion can show the 

structure appearing to flow.  Examples of all these 

behaviours will be shown.
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Nephrotic Syndrome and Glomerular Basement Mem-
brane: Genetic defect of Laminin alpha 5
Sara Falcone,  MRC Harwell. s.falcone@har.mrc.ac.uk

Introduction: Nephrotic syndrome (NS) is a 

heterogeneous group of disorders characterized 

by renal and extra renal manifestations. Classic 

symptoms of NS include severe proteinuria, 

hypoalbuminemia, oedema, hyperlipidemia and 

lipiduria. Genetic studies of hereditary forms of  NS  

have  led  to  the  identification  of  proteins  playing  

a  crucial  role  in  slit-diaphragm signalling, regulation 

of actin cytoskeleton dynamics and cell-matrix 

interactions. As part of the  MRC  Harwell  ageing  

screen,  a  missense  mutation  was  identified in  the  

gene Lama5coding  for  the  laminin  alpha  5  chain,  

a  major  component  of  the  renal  extracellular  

matrix. Homozygous  mice  showed  all  symptoms  of  

NS  including  an  early  onset  severe  proteinuria that 

preceded histological lesions and alteration of renal 

markers in plasma. 

Methods: The  Lama5E884G  mouse  line  was  

derived  from  a  G3  pedigree  produced  in  the MRC 

Harwell N-ethyl-N-nitrosourea (ENU) mutagenesis 

screen. The mutation was identified combining  the  

use  of  a  dense  SNP  panel  and  whole  generation  

sequencing.  Lama5E884G/-mice  were  then  

backcrossed  for  a  total  of  10  generations  to  

C57BL/6J  mice.  Urine  and plasma were collected 

at different time points and markers of kidney function 

were measured. Kidneys  were  also  collected  

for  pathological  assessment  and study  of  the  

molecular mechanism.  Concurrently,  an  in  vitro  

study  is  undergoing  to  look  at  the  expression  

and secretion of LAMA5 and its interaction with other 

laminin chains.

Results: Time   course   studies   of   Lama5E884G   

homozygotes   showed   high   levels   of proteinuria 

from 25 weeks of age but not signs of kidney 

impairment. TEM analysis showed foot process 

effacement even though light microscopy did not 

highlighted any lesions. Gene expression  and  protein  

expression  analysis  suggest  a  modification  in  

the  pathway  that maintains  the  actin  cytoskeleton  

stability.  Preliminary  in  vitro  results  show  an  

impairment secretion of LAMA5 short arm.

Conclusion: Laminin  alpha  5  is  a  major  

component  of  GBM  and  it  is  necessary  to  normal 

glomerular development. The expression of genes 

and protein associated with integrin signal-mediation  

shows  an abnormal  response  of  the  glomeruli  

that  can  possibly  have  an  effect  on the podocytes’ 

F-actin bundles.New  association  between  LAMA5  

and  FSGS  in  humans  suggests  a  new  pathogenic  

roleof this gene in human disease and this mutant 

could prove its pathogenicity and provide insight as a 

novel model of NS given its clinical similarities.
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RMS Beginners Competition
Using Micro-CT and SEM for time travel: investigating tooth 
replacement in 50 million-year-old fishes

Pycnodonts are a group of ray-finned fishes that 

went extinct around 50 million years ago. They 

were primarily marine and often reef dwelling, 

with crushing teeth on the upper and lower tooth 

plate bones, used for consuming snails and 

other shelled organisms. In fish, teeth are usually 

replaced repeatedly, in an orderly manner, during 

an individual’s life time.  However, two Pycnodont 

species, Pycnodus maliensis and Pycnodus 

zeaformis have highly unusual, possibly unique 

dentitions,  where some teeth appear to be replaced 

sporadically in response to damage during feeding. 

The crushing teeth are large and arranged in rows, 

meaning their fossils rather resemble maize cobs 

(Fig.1). Teeth are thought to add on to the back of 

these rows as the fish grows. However at the oldest 

(front) end of the jaw, some teeth are missing, 

replaced by small round teeth, in no organised 

pattern.  Micro-CT scans of the fossils reveal that 

these  replacement teeth appear to be developing 

from an abrasion or wound surface (Fig. 2). The 

sockets of the lost teeth are still visible, and the 

replacement teeth appear to have resorbed tissue 

from them to grow. To further test the ‘replacement 

due to damage’ hypothesis, we are using the SEM to 

see if enamel wear marks increase towards the front 

of the jaw, indicating that it is indeed the oldest teeth 

that have been lost and replaced.  The small, round 

teeth would also be confirmed as the newest if they 

bear the fewest wear marks. 

Fig. 1  The vomer bone (front part of the roof of mouth) of 
Pycnodus zeaformis

Fig. 2 Vertical section of specimen in Fig.1. The red line 
shows a bone layer that has grown where the anterior 
vomer surface has worn away. Small, round, irregularly 
arranged teeth have grown on top of this layer (coloured 
purple).

Sally Collins, PhD student, Birkbeck, University of London
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Electron microscopes can resolve cellular structures at 

the nanometre scale. Biological samples however contain 

liquid water and are naturally low in electron contrast. This 

means that they must be fixed, stained, and stabilised 

in resin prior to electron imaging. These steps are 

incompatible with the maintenance of a living specimen 

and though sub-cellular details are clearly visible, such 

observations provide only a snapshot in the lifetime of 

highly dynamic structures.

The availability of an extremely wide variety of multi-

coloured fluorophores means that light microscopes on the 

other hand can be used to study the localisation of almost 

any molecule or protein of interest. As these methods 

are usually not disruptive to cellular function, dynamic 

processes can be examined. However, the conventional 

resolution of light microscopy is limited and it cannot 

provide complementary fine subcellular details.

Correlative light and electron microscopy techniques use 

both light and electron microscopes to image the same 

region of interest. This makes it possible to obtain both 

dynamic functional localisation information, and sub-cellular 

structural details. One hindrance in this correlation work is 

the relocation of the region of interest. Transferring between 

light and electron microscopes, the region of interest is 

moved, fluorescent signals are lost, the field of view is 

substantially altered, and images are generated using a 

different contrast mechanism.

Here, we highlight the development of a correlative 

workflow where near infrared branding, implemented 

using a custom built two photon fluorescence microscope 

system, can be used to highlight a specific region of interest 

in three dimensions, and provide a series of landmarks that 

are visible at the electron microscopic level. In doing so, this 

method streamlines the relocation of previously identified 

areas of interest, and enhances the precision with which 

dynamic localisation events can be correlated within a 3-

dimensional volume at the subcellular level.

Optimising near infrared branding to mark regions of 
interest for 3D correlative light and electron microscopy
Yuxin Zhang, Christopher Peddie, Elisabeth Brama,  Anne Weston, Martin Jones, Lucy Collinson.  
The Francis Crick Institute, 1 Midland Road, London, NW1 1AT

Figure 1: Illustration of 
the project workflow 
highlighting various 
microscopy techniques 
with a mouse brain 
vibratome slice as an 
example. Yellow box: 
region of interest. Red 
boxes: branding map. 
Pictures from top to 
bottom: custom built 
two-photon fluorescence 
microscope; micro-
CT; focused ion beam 
scanning electron 
microscope.
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Multiscale imaging of placental fibroblasts

Objectives: Poor fetal growth is associated with 

changes in placental structure at the tissue level. 

However, little is known about the microanatomy of 

the placental and particularly non-trophoblastic cell 

types. Placental fibroblasts are found in the stroma 

between the trophoblasts and fetal capillaries. 

This study used multiscale imaging approaches to 

investigate placental villous fibroblasts.

Methods: Term human placental villi were aldehyde 

fixed, processed to incorporate heavy metals, 

embedded in resin, trimmed and sputter coated with 

gold/palladium. Regions of villi were then imaged 

using a Gatan 3View mounted in an FEI Quanta 250 

scanning electron microscope with a z-resolution 

of 50 nm. Manual segmentation of images was 

performed in Amira (version 6). TEM was performed 

on conventionally fixed samples on a FEI Tecnai 

12. Fibroblasts were imaged in whole mount villous 

samples and observed under a Leica SP5 confocal 

microscope and then segmented to analyse 

fibroblast networks.

Results: SBFSEM demonstrated that the stellate 

processes of placental fibroblasts formed long 

projections and thin sail-like structures interposed 

between the trophoblast and capillary. Fibroblasts 

made connections with neighbouring fibroblasts, 

extracellular vesicles in stroma and otherwise 

acellular regions of stroma filled with collagen. TEM 

images of the stellate processes demonstrated 

rough endoplasmic reticulum consistent. TEM 

imaging of the connections between fibroblast 

processes and extracellular vesicles demonstrated 

close association, but each had discrete plasma 

membranes

Conclusion: Villous fibroblasts form local networks 

of cells within the stroma. These cells have stellate 

processes which interact with elements in the stroma 

including extracellular vesicles and collagen. The 

presence of rough endoplasmic reticulum within 

these processes indicates that they are actively 

synthesising protein. 

Palaiologou E, Goggin P, Chatelet D.S, Torrens C, Sengers B.G, Cleal J.K, Page A.M, Lewis R.M    
University of Southampton, Faculty of Medicine, Email: ep1v15@soton.ac.uk

Figure: 3D reconstruction of a fibroblast
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Using SEM to map embryogenesis in three reef building 
hard coral species following captive induced gametogenic 
cycles and subsequent broadcast spawning events.

Project Coral is an innovative captive coral sexual 

reproductive research project, run by the Horniman 

Museum and Gardens, London, in collaboration with 

national and international partners.  Broadcast coral 

spawning occurs over just a few nights annually and 

correlates strongly with a number of environmental 

signals (seasonal temperature, lunar and diel cycles) 

however, few robust experimental studies have 

examined the role of these putative cues in triggering 

spawning.  In purpose built aquarium laboratories 

microprocessor technologies are used to investigate 

the influences of the lunar cycle, diurnal changes, 

seasonal temperature changes, solar irradiation 

patterns and nutritional input on broadcast coral 

gamete (egg and sperm) production and release. 

As part of the broader aims of the project during 

a planned reproductive event (fig. 1) in-vitro 

fertilisation was performed on three species of reef 

building coral of the genus of Acroporidae. Following 

egg/sperm bundle release samples were preserved 

at regular intervals during a four day period in order 

to document cell change throughout embryological 

development using SEM. (fig. 2). Initial investigation 

highlighted disparities in bundle disassociation rates 

(fig. 3) between the species which may indicate 

differing reproductive adaptations to their respective 

ecological niches. However cellular division and 

embryo development was comparable between 

the three. In addition, SEM imagery highlighted 

the possibility of polarity within the oocytes during 

fertilisation, with sperm aggregations in one 

hemisphere, presumed to be the animal pole. 

To further understand polarity experimentation is 

planned using fluorescent markers on the nuclei and 

imaging with Confocal Laser Scanning Microscopy to 

elucidate this phenomenon.

Jamie Craggs 1,2&3,

1 Aquatic Research Facility, Environmental Sustainability Research Centre, College of Life and Natural 
Sciences, University of Derby, Derby, DE22 1GB.
2 Horniman Museum and Gardens, Forest Hill, London, SE23 3PQ.
3 Core Research Laboratories, Natural History Museum, Cromwell Road, London SW7 5BD

3) – SEM egg/sperm bundle disassociation in Acropora 
anthocercis. A - Newly release egg sperm bundle. B 
– Sulphated mucosubstances adhering the bundle 
together. C – Bundle disassociation. D – Sperm liberated 
from centre of the bundle during disassociation. 

1) –Acropora millepora releasing 
gametes during a planned ex-situ 
broadcast spawning. 

2) - Embryological 
development of 
Acropora tenuis imaged 
using SEM. 
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Abstract: In 2016, there were 1.8 million deaths 

from tuberculosis. Tuberculosis ranked 1st among 

the cause of death by an infectious disease and it is 

estimated that one third of the world population are

latently infected. With the emergence of multi 

and extensive drug resistant strains, the need 

to understand the basic biology has never been 

greater. Mycobacterium tuberculosis, the etiological 

agent of tuberculosis, infects and inhabits host 

cells of the immune system. Within host cells, M. 

tuberculosis localises in multiple environments such 

as membrane bound organelles or the cytosol. 

Restricted by the unique biosafety level conditions 

required for experimentation with human pathogens, 

we are relying on conventional TEM techniques to 

interrogate the subcellular localisation of pathogenic 

mycobacteria in multiple host cells. Interestingly, by 

using TEM mycobacteria was found to be localised 

in distinct subpopulations in host cells in a very 

dynamic fashion. Understanding the environments 

that mycobacteria face in host cells is critical to 

develop new therapies against tuberculosis.

Elucidating the sub-cellular whereabouts of pathogenic 
mycobacteria
Tony Fearns, Christophe Queval and Maximiliano Gutierrez
Host-Pathogen Interactions in Tuberculosis Laboratory, The Francis Crick Institute, London
Tony.Fearns@crick.ac.uk
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Sample preparation 
High performance Coating Solutions

market-leading sputter coating, 
carbon coating and Cryo Sem/FiB

 Sputter coaters 
 Carbon coaters
Vacuum evaporators
Cryo-preparation systems for SEM/FIB
Critical point dryers
Freeze dryers
RF Plasma reactors

Solutions for atmosphere sensitive 
sample transfer for multiple applications

Ambient or cryo samples
Vacuum or inert gas transfer
Modular design
Multiple interfaces
Ease of movement between equipment

www.quorumtech.com

sales@quorumtech.com

10% oFF
2017 priCeS

Orders must be placed by 
31 December 2017

sales@quorumtech.com
quoting SEMT2017
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A selection of curious cases in renal pathology 

Catherine Horsfield, Guys and St.Thomas’ NHSFT
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From Boudica to Victoria: archaeology under the 
microscope.
Sarah Paynter, Historic England

At the Fort Cumberland laboratories for Historic 

England, we are fortunate to work on unique 

archaeological sites, historic buildings and 

collections. As part of these investigations we 

work with collaborators using a range of analytical 

techniques, including portable XRF, XRD and SEM-

EDS. 

For this presentation I will briefly describe a few 

examples from the past year utilising SEM-EDS. 

Occasionally we focus on morphology (such as for 

wood species or fibre identification) but typically we 

are studying the composition of polished samples. 

SEM-EDS is preferred where we can only obtain 

a very small sample, or where we need to analyse 

certain areas specifically, for example individual 

layers of paint. Our questions are concerned with 

quickly establishing: the nature of an unknown 

material, the date of the object, the provenance 

of the object, or the mechanism of corrosion of a 

material. 

Some examples are:

Wrought iron: slag inclusion analysis to determine 

provenance and date.

HMS London wreck: explaining the altered 

appearance of a cranium sample.  

Daguerrotypes: the date and alteration of 

daguerreotype glass (with English Heritage).  
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Searching for a Uranyl acetate replacement
Amelia Shoemark, Royal Brompton & Harefield NHS Trust, .Shoemark@rbht.nhs.uk

Introduction: Uranyl acetate (UA) was first 

introduced in the 1950s as an electron dense 

stain to provide contrast for transmission electron 

microscopy (TEM), and has since been used for a 

wide variety of samples. Due to high toxicity and 

radioactivity of UA, it has become increasingly 

difficult to obtain. Use and disposal is monitored 

closely and there may become a time when it is no 

longer available. Primary ciliary dyskinesia is an 

inherited condition affecting the motile cilia of the 

respiratory tract. Assessment of ciliary ultrastructure 

by TEM is a key confirmatory diagnostic test for 

the condition. Clinical laboratories rely on UA 

contrast stained sections to diagnose Primary Ciliary 

Dyskinesia.

The aim of this study was to assess the potential of 

uranyl acetate replacements for the visualization of 

cilia in the diagnosis of Primary Ciliary Dyskinesia. 

Methods: Araldite embedded nasal brushingswere 

sectioned and stained. Heavy metal staining 

consisted of lead plus one of the following: Uranyl 

acetate in methanol, Uranyless, uranyl acetate 

replacement (UAR) in water or UAR in methanol. 

Grids were assessed on a Jeol 1400+ TEM with 

AMT XR16 camera.

Results: 

Conclusion: UAR in methanol was the most 

suitable replacement for UA to visualise cilia for PCD 

diagnosis. Contrast is poorer but the key structural 

features can be assessed
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Using micro-CT to target Electron Microscope imaging
Tobias Starborg, Claudia Martins Carneiro, Julia Behnsen, Philip J. Withers and Richard Grencis  
Wellcome Centre for Cell Matrix Research, Michael Smith Building, Manchester M13 9PT

Serial block face imaging (SBFSEM) offers 

opportunities to image volumes of biological tissue 

at nanometer resolution.  However, the standard 

method of sample preparation involves: trimming 

tissues to a smaller size (~1mm3), staining with 

heavy metals and embedding in resin; processes 

which obscure the size and orientation of the 

samples relative to the original tissue.  The imaging 

process itself is destructive and only examines a 

tiny portion of the 1mm3 sample.  The region to be 

imaged often has to be selected at random and the 

rest of the sample largely cut away. These issues 

mean that it is frequently impossible to examine a 

sample with precise orientation, or to find a specific 

region within the sample without resorting to random 

sectioning with the inherent increase in processing 

time and cost.  At the University of Manchester 

Biological Electron Microscopy facility we have been 

working with colleagues at the Manchester X-ray 

Imaging Facility to explore how X-ray micro-CT can 

be used to pre-scan samples prepared for electron 

microscope imaging.  We have found that the heavy 

metal stains used for SBFSEM sample preparation 

give good X-ray absorption contrast.  The micro-CT 

scans then gives back the morphological information 

that is lost when you can only examine the sample 

using light microscopy.  The extra information allows 

users to ascertain tissue shape and orientation 

before EM imaging.  By using the co-ordinates from 

the x-ray data it is possible to precisely target the 

regions-of-interest and the user is able to trim away 

excess sample, thereby eliminating trial-and-error 

and saving time. 

Examining the x-ray data: 
A) Volume render of the 
resin embedded sample 
x-ray data. B) Inverted 
back scattered electron 
image of the block face.  
The rest of the sample 
is hidden below the gold 
coated surface. C) An 
inverted virtual slice from 
the x-ray data showing 
how the sub-surface 
features are revealed al-
lowing features of interest 
to be highlighted such as 
this Whipworm (Trichur-
sis muris) embedded in 
the cecum tissue (blue 
boxes).    

B A 

C 
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Gatan proudly introduces the new K3 and Rio cameras for transmission electron 
microscopy. All Gatan cameras now feature custom designed CMOS sensors that 
are exclusive to Gatan. With these best-in-class cameras, Gatan again sets new 
benchmarks in high-performance imaging in electron microscopy.

Introducing K3 and Rio
The Future of Imaging is Here

K3
• 24 megapixels, 1500 fps
• Single electron counting direct detection camera
• Unrivaled performance in low-dose applications
• Optional inline GPU-based motion correction

Rio
• 9 – 16 megapixels, 15 – 20 fps
• Exclusive Gpixel CMOS sensors 
• Optimized for 120 – 200 kV TEM
• Optional in-situ data capture 

OneView
• 16 megapixels, 25 fps
• Highest resolution scintillator camera 
• Optimized for aberration-corrected TEM up to 300 kV
• Optional in-situ data capture

www.gatan.com
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Live imaging and EM of reef-building corals
Pierre Philippe Laissue1, David Smith1, Betsy Gladfelter2 and Loretta Roberson3

1 Coral Reef Research Unit, University of Essex, Colchester CO4 3SQ, UK
2 Woods Hole Oceanographic Institution, Woods Hole, MA 02543-1015, USA
3 Marine Biological Laboratory, Woods Hole, MA 02543-1015, USA

Live imaging is a potent approach to investigate 

fundamental processes and structures of coral 

growth at a micro- and mesoscopic level. However, 

it has been little explored to date, probably because 

it comes with several challenges: A solid calcium 

carbonate skeleton scatters, absorbs and blocks 

light. Corals react strongly to bright light, and 

illumination intensities must be minimised. Reef-

building corals are currently not genetically tractable, 

so fluorescent protein tagging is not an option, 

while strong autofluorescence of the organism often 

precludes the use of live dyes. Finally, it is crucial 

to gain more insight into the three-dimensional 

architecture of stony corals to better understand how 

they grow.

We present our ongoing work over the last years to 

establish live imaging techniques that enable long-

term microscopy of photosensitive reef-building 

corals. These include conventional brightfield, 

widefield and confocal fluorescence approaches 

in combination with special sample preparation 

and spectral signatures of autofluorescence. We 

have also developed a Light Sheet Fluorescence 

Microscope (LSFM) specifically for long-term 

live imaging of reef-building corals. It allows the 

acquisition of low phototoxicity, three-dimensional, 

label-free, quantifiable datasets and can be 

combined with dark-field imaging of unlabelled 

structures.

By showing the dynamic interaction of a reef-building 

coral’s three main components – coral tissue, 

symbiotic algae and calcified skeleton – we can 

observe developmental mechanisms. This enables 

a clearer understanding of the relationship between 

environment, tissue organisation and coral skeleton 

formation. The live morphology also provides 

a strong impetus to revisit past studies of coral 

skeleton and tissue using electron microscopy. While 

such comparisons are not directly time- or sample-

correlated, the complementary nature of the different 

microscope modalities is highly informative and can 

help explain behavioural mechanisms and growth 

strategies.
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Fig. 1 Complementary modes of imaging for comparative 
analysis of reef-building corals.
All images show the reef-building coral Acropora formosa 
with a colonial polyp. Colour micrographs show auto-fluo-
rescence (coral tissue is green, while symbiotic algae liv-
ing inside the coral tissue can be seen as small red dots).

A Retracted coral polyp, imaged using confocal laser 
scanning microscopy.
B Emerged coral polyp, imaged with Light-sheet fluores-
cence microscopy (LSFM).
C Scanning electron microscopic view of the growing 
edge next to the corallite of a polyp.
D LSFM view of a field of view similar to C.
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The SEMT
Affiliated to the Royal Microscopical 
Society, the Society of Electron Microscope 
Technology (SEMT) is a forum for ideas on 
techniques and applications in microscopy. 
It has become one of the foremost user 
groups in the country, addressing all 
aspects of microscopy from instrument 
design and specimen preparation to digital 
image acquisition.

Arabidopsis root tip - courtesy of Dr. Louise Hughes


