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The Science Conference 2016 Program  
 
12.00-12.55 Registration outside Ekman and Fries lecture halls 
 
13.00-13.15 Invited speaker in the Ekman lecture hall: Ulf Danielsson 
 Professor in theoretical physics, Uppsala University 

 "Gravitational Waves and Black Holes" 
 

13.00-13.15 Invited speaker in the Fries lecture hall: Stina Weststrand 
 PhD in Systematic Biology, Uppsala University "Travelling with spikemosses" 

 
  

Student presentations in Ekman lecture hall 
13.15-13.30 Raman spectroscopy and gemmology. Can we identify geographic origin of gems? 

Yuliya Zhuk 
13.30-13.45 Science in the Southern Ocean James McKenna 
13.45-14.00  Classical physics vs quantum mechanics - effects on simulated TEM images  
 Paul Zeiger 
14.00-14.15  Simulating Alcohol Dehydrogenase A Malin Lüking 
14.15-14.30 Peptide receptor radionuclide therapy and radiosensitizing drugs - how a new 

combination of cancer therapy has the potential to revolutionize the field  
 Sara Lundsten 
14.30-14:45 High lichen diversity in Fiby urskog (Uppland) Gesa von Hirschheydt 
14.45-15.00 Geologist...why termites? Sofade, Aduragbemi Oluwatobi 
15.00  Voting and award for best student presentation. Concluding remarks. 
 
Directly after the conference: Feedback session for presenters and feedback providers. 
 

Student presentations in Fries lecture hall 
13.15-13.30 Chipgineering - Microfluidics, now for everyone Maria Hesselman and Federico Turco 
13.30-13.45 Fire and ice, the volcanoes of Antarctica Sarah Eriksson 
13.45-14.00  Evolution of Chemical Defenses of Plants and Insect Community Structure Gibson 

Aubona 
14.00-14.15  microTaboo: A general k-disjoint solver for bioinformatic pipelines  
 Mohammed Al-Jaff 
14.15-14.30 Beauty and the Beast: Monstrous Moonshine, a bridge from number theory to 

physics Xiaoyi Jing 
14.30-14:45 Don't ask respectable ladies about their age Sifra Bijl 
14.45-15.00 Experimenting with a High Temperature Superconductor Konstantinos Papadopoulos 
15.00  Voting and award for best student presentation. Concluding remarks. 
 
Directly after the conference: Feedback session for presenters and feedback providers. 
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The Science Conference 2016: Abstracts 
 

Ekman Lecture Hall 
 

Invited speaker Ulf Danielsson: Gravitational Waves and Black Holes 
Last year gravitational waves from colliding black holes were detected by the LIGO 
observatory. This was considered to be one of the most important discoveries in physics 
of the last several decades. In this lecture you will find out why. 
 
Raman spectroscopy and gemmology. Can we identify geographic origin of gems? Yuliya Zhuk 
Developing applications of Raman spectroscopy for use in gemmology is not a recent endeavour. The 
pioneering work was done in the late 70s in France. But in modern gemmology Raman spectroscopy is 
to-date than ever before. Why is that? This technique is based on the property of any material to scatter 
laser light. The intense monochromatic laser and its inelastic scattering, in the form of vibrational, 
rotational and other low-frequency modes, produce a fingerprint of the tested mineral. Compared to 
existing methods, Raman spectroscopy is faster, more sensitive, has higher resolution and is non-
destructive. It gives an opportunity to collect information about the gems’ nature, their chemical 
composition, structure and purity. Raman spectroscopy can help to identify inclusions and in some 
cases even the gems’ origin. The ethics of gems' origin is on the focus of the nowadays political debate. 
What should we do to eliminate conflict diamonds from the market? Should we know where sapphires 
coming from? Raman spectroscopy can help to partially answer these complicated questions.  
 
Science in the Southern Ocean James McKenna  
The waters around the subantarctic island of South Georgia form a unique ecosystem - one of the most 
biologically productive marine environments on earth. This is a talk concerning the unique challenges 
faced by scientific researchers and fisheries management at an Antarctic research station on an island 
at the bottom of the world! 
 
Classical physics vs quantum mechanics - effects on simulated TEM images Paul Zeiger 
Heisenberg's uncertainty principle is an important feature of quantum mechanics. One of its 
consequences is that no microscopic body is ever at rest. Even at very low temperatures one observes 
so-called nuclear quantum effects (NQE) or zero-point motion. A transmission electron microscope 
(TEM) is an imaging device which exploits the quantum mechanic wave nature of electrons to obtain 
images of atomic structures. TEM images can be simulated using multislice theory and thermal effects 
may be included by preceding molecular dynamics (MD) techniques. In this work classical MD and, in 
a novel approach in the simulation of TEM images, path integral molecular dynamics (PIMD) are 
compared. Classical MD corresponds to the simulation of atomic motion according to classical, 
Newtonian physics and PIMD to a quantum mechanical treatment which includes NQEs. Images of a 
Gadolinium (Gd) sample simulated using classical MD and PIMD are presented in this talk and 
thereby NQEs are in a sense "made visible". Numerical evaluation of the scattering intensities shows 
the distinctly different low temperature behaviour in classical MD and PIMD, too, and that both 
methods exhibit the same high temperature limit. 
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Simulating Alcohol Dehydrogenase A Malin Lüking  
The redox active enzyme Alcohol Dehydrogenase A (ADH-A) of rhodococcus ruber is a promising 
target to be engineered as enantioselective catalyst for the production of valuable compounds. It is 
difficult but also desirable to understand the observed selectivity of the enzyme based on the 
experimental studies alone. Especially when it comes to differences in possible substrate binding 
modes. The enantiomeric access in experimental studies was considered to be due to non-productive 
binding of the less efficient substrate. Within the presented work computational MD simulations of 
two substrates inside the active site make it possible to get an impression of the difference in binding 
modes. Indeed the ensemble with the less active substrate in the binding pocket shows a larger distance 
between the oxidized carbon and the co-factor NAD+, which is crucial for the reaction. Pictures, 
created from the data gained in the simulations of the occupied active site, reveal the differences in 
distortion of the protein scaffold and co-factors due to the different binding modes of the R- or S-form 
of the tested substrate phenylethanediol. 
 
Peptide receptor radionuclide therapy and radiosensitizing drugs - how a new combination of 
cancer therapy has the potential to revolutionize the field Sara Lundsten 
Neuroendocrine tumors (NETs) are tumors arising from the hormone producing cells in the body. The 
symptoms are very diffuse and by the time a patient is diagnosed the cancer can have spread. The 
expected life-span of a patient with NET is very short, but has improved over the last few years due to 
better treatment options. Since cancer cells are more sensitive to radiation than healthy cells radiation 
treatment is common in cancer therapy. In radionuclide therapy, the radiation is delivered to the tumor 
through a radioactive atom (a radionuclide) attached to a molecule such as an antibody or other 
targeting molecule. If one can sensitize the cancer cells further with radiosensitizing drugs the 
radionuclide treatment efficiency can increase.  The Marika Nestor research group at the department of 
Immunology, Genetics and Pathology at Uppsala University focuses on radionuclide labelled 
molecules that can be used to detect, localize and treat metastasized cancer cells. This research training 
project aimed to test if a combination of a radiolabeled peptide and a radiosensitizing drug together can 
increase efficiency of cancer therapy. 
 
High lichen diversity in Fiby urskog (Uppland) Gesa von Hirschheydt  
In order to obtain an idea about the diversity of bark- and wood-inhabiting lichen species in Fiby 
urskog, 23 plots of 150 m2 each were inventoried as completely as possible. 157 lichen species were 
found within the plots, with an average of 31.5 species per plot. Six red-listed species could be 
recorded, two of which were not previously known from this area. The obtained plot data were used to 
estimate the total number of lichen species present in Fiby using a computer program designed for this 
type of data. Four different diversity estimators were calculated. The final estimates ranged from 214 
to 267 species, but no estimator had yet stabilized. This high number and the fact that all estimators 
were still increasing points towards an even higher number than could be observed during this 
inventory. Many more samples are necessary to obtain any accurate estimate value of total species 
richness. Fiby urskog seems to be an important reserve for lichen diversity and conservation. 
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Geologist...why termites? Sofade, Aduragbemi Oluwatobi 
Termite Mounds are soil habitat for some genera of ants which are generally derived from weathering 
of sediments and rocks. Also other soil organisms together with termites modify the environment and 
to assist in the elemental species through physical and biotic conditioning with regards to resources 
availability. This work is to examine the concentration of these metals in each soil fraction and to 
determine the affinity of the termites to them. A total of 46 samples were collected consisting of 
twenty-three (23) soils and twenty-three (23) termitaria samples across residential, dumpsite, and the 
carbonate regions. Dihopltermes to Embiratermes spp were termite species present in the study area. 
Geochemical analysis with the use of inductively coupled plasma-mass spectrometry (ICP-MS) while 
some samples were leached to determine some metals bioavailability. Oxides(%) in the termitaria 
range from (0.01-0.24)Na2O, (0.09-0.1)K2O, (0.11-0.25)CaO, (5.89-14.15)Al2O3, (3.03-7.54)Fe2O3, 
(0.06-0.14)MgO, (0.741-1.139)TiO2, (0.04-0.07)P2O3. Ca display the highest percentage (25%) in the 
carbonate region than any other zones. Trace elements(ppm) include (30.03-85.24) Cu, (35.37-55.11) 
Pb, (41.8-149.2) Zn, (28.8-58.9) Ni, (5.1-16.7) Co, (69-168) Cr, (32-114) Sr, (6.1-17.8) As, (2.1-5.3) 
U, (0.06-0.48) Cd, (3.7-6.4) Sn, (0.4-1.6) Se, (202-1191) Mn. The correlation matrix ‘r’ of 0.72-0.90 
(positive and very strong) occurred between Ni-Co, Cr-Sr, Cr-As, Ni-Sn, Cr-Sn, U-Se and Co-Mn 
indicating that they are governed by the same geochemical factors. Pb and Zn were high in the 
exchangeable fractions signifying their bioavailability. Box plot revealed Pb and Se as the geo-
accumulated metal species in the samples. Ca, Pb, Mn, and Se were above the USEPA standard; 
indicating enrichment of Ca and metals affinity with termites. This work has revealed that Ca is 
associated with the Cornitermes genera with affinity for Ca while Nasutitermes and the Dihoptermes 
genera of termite species have attraction for Pb, Zn and Se. 
 

Fries Lecture Hall 
 

Invited speaker Stina Weststrand: Travelling with spikemosses  
A journey can be done in many ways. During the last years I have been a PhD student 
travelling with spikemosses, a mainly tropical plant group with a history spanning 350 
million years. In this talk you will join me on this journey, starting in 2010, going back 
to the Carboniferous, and then back to the present again. This will involve movements 
across space and time, evolutionary questions and hypotheses, and a few glimpses from 
the daily life of a PhD student. 
 
Chipgineering - Microfluidics, now for everyone Maria Hesselman and Federico Turco 
iGEM stands for international genetically engineered machines and it is a competition in synthetic 
biology where students from around the world modify and build their own biological systems. We are 
representatives of the Uppsala 2016 team and our project abstract follows. 
Microfluidics already allows us to scale down a wide range of experiments, streamlining and lowering 
their cost. Creating microfluidic chips can however be very expensive, since certain expertise and 
special equipment are required. Our goal was to develop a method of making microfluidics more 
available to iGEM teams and researchers, while also creating tools that could be combined with these 
chips. By 3D-printing the molds for the chips we were able to produce cheap, high resolution devices 
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capable of transforming E.coli efficiently. We also characterised and added to the registry the recently 
discovered CRISPR associated protein CPF1 as well as the fluorescent protein UnaG. As CPF1 has 
been shown to be more effective than CAS9 in certain aspects, and UnaG being half the size of GFP, 
we thought these proteins would greatly assist future iGEM teams, especially in combination with 
microfluidics! 
 
Fire and ice, the volcanoes of Antarctica Sarah Eriksson 
Volcanoes have been known for a long time as destructive phenomenon’s that can bring devastation 
and desolation to a land. Volcanoes are an important part of our global system and effects the 
atmosphere, the biology and of course the geology on our planet.There are many types of volcanoes on 
the earth with different origins and different compositions. They can be found all over the world and 
are of great importance to help us understand their contribution to the global system. During the last 
couple of years in 2010,the first active volcano was found on Antarctica. So why is this of interest? 
Why should we care about an active volcano that is located on a continent where no human can live 
several miles from closest civilization?There are several different volcanoes on earth and they are 
mostly divided into two different groups where one is explosive like the ones in Japan while the other 
ones are more or less harmless like the ones on Hawaii. The Antarctic volcano belongs to one of the 
more explosive types, meaning that the eruption of this volcano would possibly cause a major 
influence on the rest of the world as huge amounts of ash could enter the atmosphere. Though the 
problems do not stop there, the volcano is located under a massive ice sheet and if there where an 
eruption huge amounts of glacial ice located in the area would melt.  
 
Evolution of Chemical Defenses of Plants and Insect Community Structure Gibson Aubona 
In this study the role of cysteine protease (an enzyme or biocatalyst in living organisms that break-
down proteins into amino acids) found in latex of plants was investigated in 21 Ficus species in 
lowland tropical rainforest in Papua New Guinea. Ficus species were used as model system to 
elucidate the effect of cysteine protease against the caterpillar abundance and diversity on different 
species of Ficus. The result illustrated that there is variability in the protease activity among different 
Ficus species and it was significant in the UV-vis absorbance of Latex. The simple linear regression of 
plant traits (latex activity, leaves activity and carbon to nitrogen ratio) and caterpillar abundance have 
negative relationships, however, only the latex activity was significant. The phylogenetic (family tree) 
analysis of traits showed that all traits had significant phylogenetic signal. Carbon to nitrogen ratio had 
a high K-index (0.81), where the K index is an index of phylogenetic signal. Ficus subtrinervia, F. 
rubrivestimenta, F. mollior and F. aurantiacafolia had high values for protease activity and fewer 
herbivores. In conclusion, Ficus species with high chemical defenses (cysteine protease) hosted fewer 
caterpillars and also hosted distinct communities of caterpillars. 
 
microTaboo: A general k-disjoint solver for bioinformatic pipelines Mohammed Al-Jaff 
A common challenge in bioinformatics is to identify unique sequences of a given size, where 
uniqueness is defined as the absence of other sequences that differ by less than a number of 
mismatches. Instances in which this arise include finding sequences unique to a pathogen for infection 
diagnostics; identifying unique CRISPR target candidate regions and detecting phage or viral 
insertions. We have developed microTaboo; a tool that addresses these challenges and allows for 
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efficient and extensive sequence mining of entire genomes for sequences up to 100 nucleotides in 
length. In addition, microTaboo can also be used to find sequences in a FASTA file that only occur 
once. Moreover, if you want to find unique sequences that not only occur once in your FASTA file, 
but differ from any other sequence by a number of mismatches, then microTaboo should be your tool 
of choice. In this presentation we will talk about how this project began as an embryo during our BSs 
thesis and how we went from prototype software to a fully functional bioinformatics tool during our 
time as research interns. 
 
Beauty and the Beast: Monstrous Moonshine, a bridge from number theory to physics Xiaoyi 
Jing 
First, I will introduce a brief history of the discovery of the mysterious Monster group and Monstrous 
Moonshine. Then, I will talk about its unexpected appearances in two areas in theoretical physics, 
namely, three dimensional blackhole and string theory. Lastly, I will raise a question for the audiences, 
'Why does the beautiful beast link so many totally different theories?' 
 
Don't ask respectable ladies about their age Sifra Bijl 
Some years ago the natural history museum Naturalis in Leiden, the Netherlands decided they wanted 
to add a Tyrannosaurus rex to their collection. Three years ago they got to excavate one in Montana 
together with the Black Hills Institute. This was to be the first T.rex in a collection outside of North 
America. I was asked to do an analysis of this individuals age through a histology study in cooperation 
with the Vrije Universiteit Brussel. Histology, the study of tissue, in dinosaurs is restricted to fossilised 
bone. To do an age analysis one counts lines of arrested growth. Counting growth lines, like in trees, 
seems simple enough but as this specimen has proven, it can be quite challenging. T.rex Trix, as she 
has come to be called, was thought to be a female and due to her size was estimated to be of adult age. 
The objective was to get a more precise estimate of her age at time of death and, if possible, 
reconstruct a growth curve. There are some difficulties that have to be kept in mind with such an 
analysis, and during the course of this research project it became clear that nearly all such difficulties 
would be encountered. Our greatest problem: our T. rex was very old… 
 
Experimenting with a High Temperature Superconductor Konstantinos Papadopoulos 
Brief introduction to (high temperature) superconductors. Structure and synthesis process of cuprate 
YBaCuO. Experimental methods for electrical resistivity and magnetic susceptibility measurements. 
Experimental results and their dependence on ionic stoichiometry. 
 
 
 
The Science Conference is arranged by DiaNa Communication Training. The goal of DiaNa is to offer students of biology, 

chemistry, engineering, physics, and geology subject integrated training in communication skills. Oral and written 
presentations as well as group interaction is part of the training. 

 
The Science Conference offers an opportunity to listen to exciting talks and also the chance to talk in front of a larger 

audience and get feedback afterwards.  
Next year it may be your turn to accept the challenge! 

  
Read more on the web page:  
http://www.diana.ibg.uu.se/ 
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