
 

Welcome to the latest issue of the CAF Fluorescent 

Microscopy Unit Newsletter for 2015.  In this news-

letter  we will elaborate a little on the new technolo-

gy available as a result of the upgrade to our cur-

rent confocal system. We will also share the experi-

ences of some of our users at national and interna-

tional conferences. We are especially proud of Yi-

gael Powrie, the MSSA 2014 winner of the “Most 

promising microscopist” – a prize which allowed him 

to attend the international Microscience Microscopy 

Conference 2015 in Manchester. Read about his 

experience on page 2.  Also, our unit manager visit-

ed the Zeiss Microscopy Laboratories in Munich to 

receive training on the new systems and shares a 

bit of her experience. We hope you enjoy this issue!  

In 2012, Stellenbosch University purchased a new 

confocal microscope, the Zeiss LSM780 with the spe-

cial addition of the ELYRA S1 super-resolution micros-

copy platform. This platform, using Structured Illumi-

nation Microscopy technology, allowed researchers to 

resolve structures as small as 100 nm, which is about 

half the conventional resolution limit.  

This year, the microscope was sent to Germany for an 

upgrade to include a second super-resolution micros-

copy platform, called 3D PALM/dSTORM. This up-

grade on our ELYRA system will now allow for resolu-

tion of up to 30nm.  

Photoactivated Localisation Microscopy (PALM) utilis-

es the ability of specialised fluorochromes to switch 

from a dark state to an activated state. Only in this 

activated state can the fluorochromes be excited to 

produce fluorescent signal. After excitation they are 

either permanently bleached or switched back to a 

dark state. With low laser power illumination, only a 

proportion of the fluorochromes are activated at any 

point in time, and by continuous activation and excita-

tion, a blinking effect can be seen. This makes it pos-

sible for the software to calculate the localisation of 

individual fluorochromes and by combining the locali-

sation data for all single molecules a localisation map 

can be generated, which translates into a super-

esolved image. DSTORM also depends heavily on 

this blinking effect, but instead of being activated, al-

ready fluorescent molecules are bleached and in a 

specialised mounting media, they recover their fluo-

rescence at different rates, causing the typical blink-

ing. For 3D PALM/dSTORM a component called a 

phase ramp is introduced into the optical pathway. 

 

 

 

 

 

 

 

 

 

 

This causes the point spread function of each fluoro-

chrome to follow a very distinct pattern in the Z-

dimension. When acquiring the data, one would only 

focus on one focal plane, and based on the pattern 

caused by the different fluorochromes, the software 

can calculate how far the fluorochromes are from the 

focal plane and can then build up a 3D image based 

on these calculations. 

After that the signal is switched off permanently. With 

this cycle of “switching on and off”, researchers can 

assemble images of the individually marked proteins/

molecules within their sample. This allows for much 

better resolution, so that individual structures can be 

scrutinized even if they are few dozen nanometers in 

size. 

This technology opens up a new world to microsco-

pists as it allows  to localise proteins  or particles in 

close proximity.  

These are indeed exciting times for microscopy! 

WELCOME! 

3D PALM/DSTORM SUPER-RESOLUTION 

FLUORESCENCE MICROSCOPY UNIT   
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MICROSCIENCE MICROSCOPY CONFERENCE 2016  

By Yigael Powrie 

At the MSSA 2015 conference, I presented a poster 

of my project entitled “Investigating Tau pathology 

in an in vitro model for Alzheimer’s disease”. The 

conference was enough of an experience to me 

alone, so I never thought I would walk away with 

any award, never mind the top prize of “Most Prom-

ising Microscopist”. 

The evening of the MSSA gala dinner was such a 

blur. I remember enjoying the company of my fellow 

classmates, who like me, were also there for the 

first time. I didn’t even hear my name being called 

out. All I can remember was being told to go up on 

stage. In that moment I didn’t realise the enormity 

of the situation. I went up to collect the award from 

Mr Dave Perret (ALS) and Prof James-Wesley 

Smith (MSSA President) who had told me that I 

would be attending an all-expenses paid trip to the 

MMC (Microscience Microscopy Conference) 2015 

conference in Manchester. My heart almost leapt 

from my chest. In the following moments, I went 

back to my table and I had to take a moment to 

absorb what had just happened. Never in my wild-

est dreams did I think that it would ever happen to 

me.  

The MMA 2016 was held at the Manchester Con-

vention Complex, incorporated the EMAG (Electron 

Microscopy and Analysis Group) exhibition this 

year. EMAG is one of the largest exhibits on mi-

croscopy in Europe. It showcases the latest van-

guard of microscopy related technology annually. 

This year over 1300 delegates, of which only 4 

were South African, attended the conference and 

exhibition. Six different sessions were held parallel 

to each other and over 100 companies exhibited 

their instruments. 

Countless informative workshops were held concur-

rently with the conference. The workshops were 

held on various topics, ranging from the basics of 

ImageJ software to troubleshooting fluorescence 

related problems in Cryo-CLEM. I attended a pre-

congress workshop on light-sheet microscopy, 

which was hosted by Dr Emmanuel Reynaud. It 

was extremely informative and interesting, as it was 

an unknown technique to me. 

The plenary talks were really something to witness. 

It was amazing to see the ground-breaking work 

being done abroad in the so called “first world”.  

One of talks that me, was that of Prof Petra 

Schwille.  

Her research revolves around synthetic biology, 

specifically trying to determine the minimal proteins  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

or genes needed for basic life. For her work she 

was inducted into the RMS as an honorary fellow, 

along with all the other plenary speakers.  

I also got to listen to Prof Xiaowei Zhuang who, 

along with her group, pioneered the super-

resolution microscopy technique Stochastic Optical 

Reconstruction Microscopy (STORM), which breaks 

the diffraction limit – allowing for better resolution. 

However, the session that I enjoyed the most was 

the Volume Electron Microscopy in Life Sciences 

session chaired by Dr Lucy Collinson (Crick Insti-

tute) and Prof Christopher Guerin (University of 

Ghent). Prof Guerin’s talk was the best that I had 

seen at the conference. It was about volumetric 

analysis of 3D reconstructed cells using serial block 

face SEM (SBSEM) at ultrastructural resolutions. 

To be honest, it completely blew my mind.  

I submitted an abstract to do a poster presentation, 

but was fortunate enough to do a contributed 

presentation on my work during the cytoskeleton 

dynamics session. It was nerve-wrecking, but I got 

the opportunity of a lifetime. 

I am sincerely grateful to my supervisor Dr Ben 

Loos, without whom I would never gotten the oppor-

tunity, nor the confidence, to go to MSSA. I admire 

his determination and work ethic and can only hope 

to become half the scientist he is. I can honestly 

say that this conference was a once in a lifetime 

experience that has certainly made a big impact on 

me. And last, but not least, I would like to thank the 

CAF Fluorescence Microscopy Unit team (Lize, 

Rozanne and Dumisile) for their valued expertise 

and patience.   
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CONFERENCE CONTRIBUTIONS 

Dr Collison, Yigael Powrie and Dr Domart at 
the Crick Institute, in Holborn, London. 



 

P A G E  3  

 

F
L

U
O

R
E

S
C

E
N

C
E

 
M

I
C

R
O

S
C

O
P

Y
 

U
N

I
T

 

13th Annual UNESCO/IUPAC conference  

Elrika Harmzen 

The 13th Annual UNESCO/IUPAC conference was 

held at the Boardwalk Conference centre in PE 

over the time period of 7-10 September. The con-

ference was about macromolecules and materi-

alsand one of our users, Elrika Harmzen presented 

her data. Elrika is a PhD student in the Department 

of Chemistry and Polymer Sciences. “Prof Bert 

Klumperman and I talked about nanoparticles, the 

use thereof in stabilizing Pickering emulsions and 

further application of these systems.  

Prof Klumperman elaborated on the Pickering 

emulsions as templates for capsule formation and  

 

 

 

 

 

 

 

 

 

I discussed the synthesising polymeric nanoparti-

cles and stabilizing Picking emulsions. In both talks 

fluorescence microscopy was used to track cap-

sule formation as well as imaging Pickering emul-

sions. With the use of the confocal microscope we 

can get insight into these systems.  Overall, this 

conference was a great experience to learn and 

share our findings.” 
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CONFERENCE CONTRIBUTIONS 

 Elrika  Harmzen (front centre) and the research group from 
Polymer Sciences attending the UNESCO/IUPAC conference. 

 Confocal Imaging of  capsule formation. 

TRAINING IN GERMANY 
In the week of 14-18 September the staff scientists 

of both the Fluorescent Microscopy Unit and the 

Electron Microscopy Unit, Lize Engelbrecht and Dr 

Angelique Laurie travelled to Munich in Germany 

to visit the Zeiss Microscopy Laboratories for train-

ing on the new equipment that Stellenbosch Uni-

versity purchased this year. This facility is 

equipped with all the latest technology and re-

searchers spend hours, days and sometimes 

weeks to create the most extraordinary images. 

Firstly, both Lize and Angelique spent a day with 

Dr Ralph Neujahr and Dr Robert Kirmse who spe-

cialise in correlative light and electron microscopy. 

They explained aspects of the technique, demon-

strated the workflow on the equipment and dis-

cussed various aspects of sample preparation.  

Angelique Laurie then went to Oberkochen for 

further training on the new Zeiss Merlin Field Emis-

sion Scanning Electron Microscope, while Lize 

stayed behind in Munich for further training on the 

ELYRA system. 

For the remainder of the week Dr Yilmas Niyas 

demonstrated and discussed the principles of 

PALM/dSTORM super-resolution microscopy with 

Lize. Sample  preparation is of particular the  

importance for the tech-

nique and therefor a 

significant amount of 

time was spent on this 

aspect. Another im-

portant aspect demon-

strated was the calibra-

tion procedure to create 

an accurate 3D localisa-

tion map for subsequent 

3D PALM/dSTORM im-

aging.  

 

Although many hours 

have been spent in the 

laboratory in front of the microscopes, there were 

some opportunities to explore the city, visit the 

Viktualinmarkt, the Marienplatz and ultimately to 

witness the opening of the famous Oktoberfest, 

before catching the long flight back to South Africa.  

Lize is planning to implement these techniques in 

the next few months for all interested users, and 

will start training workshops in 2016 for all interest-

ed students and researchers.  

Lize Engelbrecht in front of 
Zeiss Microscopy Laborato-
ries in Munich, Germany 
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RECENT ARTICLES 

Determination of Per2 localization in MCF-12A and MDA-

MB-231 cells. Cells were immunostained for Per2 (Green) 

and Hoechst 33342 (Blue) and visualized using fluorescent 

confocal microscopy. 

Live/Dead analysis of the MD-MB-231 breast cancer cells 

following treatments. Q1 represents cells  positive for Hoechst 

and negative for PI (live cells) and Q2 represents cells staining 

positive for both Hoechst and PI (dead cells) 

Cell cycle  analysis in MDA-MB-231 breast cancer cells. 

Cells were subjected to (1) control conditions (left) and 30 nM 

Per2 for 48 hours + 2.5 uM Dox for 24 hours (right).  

Fluorescence confocal microscopy images of rhodamine–fluorescein-labeled silica micro-

capsules (top images) and fluorescein–rhodamine labeled silica microcapsules (bottom im-

ages). The two dye-labeled triethoxy silicate precursors have been added in aliquots two and four 

out of five total aliquots of TEOS addition. 

DETERMINATION OF THE SHELL GROWTH DIRECTION DURING THE FORMATION OF SILICA 

MICROCAPSULES BY CONFOCAL FLUORESCENCE MICROSCOPY 

Judith van Wijk, Joris W. O. Salari, Jan Meuldijka and Bert Klumperman. 

Journal of Materials Chemistry B, vol. 2015, no.3, 7745-7751  

CIRCADIAN RHYTHMS AND BREAST CANCER: THE ROLE OF PER2 IN DOXORUBICIN-INDUCED CELL 

DEATH 
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Cell Imaging Unit: 

Analyst:  Ms Rozanne Adams 

Email:  rozanne@sun.a.za 

Tel: 021 808 9327 

Tel: 021 808 4030  

Analyst: Ms Dumisile Lumkwana 

Email: dumisile@sun.ac.za 

 

Please feel free to contact us for any enquiries.  

Tygerberg Flow Cytometry Unit: 

Mrs Andrea Gutschmidt 

Email: andreag@sun.ac.za 

Tel: 021 938 9400 (office) 

Tel: 021 938 9786 (laboratory) 

RECENT ARTICLES 
SIMULTANEOUS STAINING OF SPUTUM SMEARS FOR ACID-FAST AND LIPID CONTAINING MYOBACTERIUM 

TUBERCULOSIS CAN ENHANCE THE CLINICAL EVALUATION OF ANTITUBERCULOSIS TREATMENTS 

Xavier A. Kayigire, Sven O. Friedrich, Lize van der Merwe, Peter R. Donald, Andreas H. Diacon 

Tuberculosis (Edinb). 2015 Aug 13. pii: S1472-9792(15)30059-7. [Epub ahead of print]  

Typical examples of single green, cream and red stained cells in sputum samples ob-

served by confocal microscopy after Nile-Red and Auramine-O staining. (A) shows two 

examples of each phenotype digitally enlarged for illustration. Green cells appear bright green, 

rod shaped and large (green circles); green colour predominates and no red colour is visible. 

Cream cells are intermediate with occasional green or red spots, rod shaped or curved and of 

slightly smaller size (orange circles); the green stain is less intense and red. Before start of treat-

ment green cells are predominant (B) while cream and red cells appear more frequently at day 7 


