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SINGLE-MOLECULE NUCLEOSOME CURTAINS SHOW 
THAT CONDENSIN KEEPS NUCLEOSOMES IN THE LOOP
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Eukaryotic nuclei look like a dense soup of chromatin – the poly
mer of nucleosomes, which are themselves formed from DNA 
and histone proteins. During mitosis, this dense soup organizes 
into neatly defined and condensed chromosomes in a matter of 
minutes. Chromosome condensation is carried out principally by 
the protein condensin. Singlemolecule studies of Saccharomyces 
cerevisiae condensin showed that this motor protein can perform 
loop extrusion, a process that leads to chromosome condensation. 
These experiments, however, were performed on naked DNA, 
whereas the canonical substrate of condensin is chromatin. In my 
PhD project, I sought to determine whether condensin is suffi
cient for DNA condensation in the presence of nucleosomes. 
First, I developed a singlemolecule technique, called nucleosome 
curtains, to observe nucleosomes in real time at high throughput. 
This technique is based on DNA curtains, a method in which 
DNA molecules are aligned in a microfluidic chamber so that the 
molecules and bound proteins can be observed using fluorescence 
microscopy. By purifying histones from S. cerevisiae, labelling 
them with small organic dyes, and using these labelled histones to 
reconstitute nucleosomes on our DNA substrate for DNA cur
tains, I was able to observe single nucleosomes and titrate them 
on DNA. I added condensin on these nucleosome curtains to de
termine whether it would still condense DNA in the presence of 
nucleosomes. I found that the presence of nucleosomes does not 
alter the velocity or processivity of condensation by condensin. I 
also discovered that condensin is able to condense DNA and by
pass nucleosomes without pausing or slowing down, which sug
gests that nucleosomes are not a barrier to DNA condensation by 
condensin and that condensin is sufficient for chromosome con
densation. Overall, my work has helped to elucidate the mech
anisms through which chromosome condensation arises during 
mitosis. The development of the nucleosome curtains technique 
will allow scientists to further study the interplay between nucle
osomes and DNAassociated enzymes in other processes, such as 
replication and DNA repair.

PUBLICATIONS
The results of this project have not yet been published. 

In metazoans and the fission yeast Schizosaccharomyces pombe, 
the G1/S and G2/M transitions are focal points of cell cycle regu
lation. Cells perform these transitions at defined cell sizes, and 
they adjust their growth to compensate for being too large or 
small. The cell cycle is driven by cyclindependent kinase complex 
(cyclinCDK) activity, and multiple signals are integrated by a 
single inhibitory phosphorylation site on cyclindependent kin
ase (CDK). This phosphorylation is regulated by the kinase  
Wee1 and the phosphatase Cdc25. In my PhD project, I sought to 
quantify if and how cell size directly regulates CDK activity in sin
gle cells, and to what extent cyclin levels contribute to cell size at 
division. By perturbing cyclin levels with a newly designed pro
moter and using a highthroughput image analysis pipeline that I 
developed, I found that by altering the activity of Wee1 and 
Cdc25, the cell establishes a certain threshold of CDK activity that 
is required for G2/M entry. Cyclin levels scale with cell size, and 
the probability of a cell having suprathreshold levels of cyclin dic
tates its probability of entering mitosis. To study the effect of cyc
linCDK concentration on CDK activity, I engineered a fluores
cent biosensor that translocates from the cytoplasm to the nucleus 
in response to phosphorylation by CDK. I showed that CDK ac
tivity is ultrasensitive to cyclinCDK level and that the larger the 
cell, the more the doseresponse relationship resembles a switch, 
with CDK activity being on or off. This sizedependent ultrasensi
tivity is dependent on CDK phosphorylation, as it was absent when 
nonphosphorylatable cyclinCDK was used. By knocking out the 
canonical CDK regulatory pathways and repeating the cyc lin
CDK doseresponse experiment, I showed that small cell size de
creases intrinsic cyclinCDK activity. My work demonstrates for 
the first time that cell size directly regulates CDK activity, pro
viding unprecedented insights into the cell cycle.

PUBLICATIONS
Patterson JO, Rees P, Nurse P (2019) Noisy cellsizecorrelated expression of cyclin B 

drives probabilistic cellsize homeostasis in fission yeast. Current Biology 29: 1–8

Sansregret L, Patterson JO, Dewhurst S, LópezGarcía C, Koch A, McGranahan N et al 
(2017) APC/C dysfunction limits excessive cancer chromosomal instability. Cancer 
 Discov 7: 218–233

Patterson JO, Swaffer M, Filby A (2015) An imaging flow cytometrybased approach to 
analyse the fission yeast cell cycle in fixed cells. Methods 82: 74–84
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MicroRNAs (miRNAs) are involved in most developmental and 
physiological processes in eukaryotes, and aberrant miRNA levels 
are linked to various human diseases. miRNA levels are regulated 
posttranscriptionally by the nontemplated addition of ribonu
cleotides to the 3’ ends of miRNAs. This process, called tailing, is 
catalysed by terminal nucleotidyltransferases (TNTases). The 
function and identity of many TNTases remain enigmatic. The 
aim of my PhD was to systematically characterize miRNA tailing, 
identify the TNTases involved, and dissect its functional conse
quences in flies. By coupling highthroughput sequencing and 
bio chemical approaches, I contributed to the identification of the 
first terminal uridylyltransferase in Drosophila melanogaster, 
Tailor. Tailor is required for most 3’ end miRNA uridylation and 
predominantly targets precursor miRNA (premiRNA) hairpins. 
Mirtron hairpins, which are intronderived splicing products that 
structurally resemble canonical premiRNAs, can enter the  
miRNA biogenesis pathway and generate noncanonical miRNAs 
that could be detrimental. Tailor preferentially uridylates mirtron 
hairpins, impeding the maturation of these noncanonical  
mi RNAs. I also showed that Tailor physically interacts with the 
previously uncharacterized uridinespecific 3’to5’ exoribonu
clease dmDis3l2. Tailormediated uridylation of mirtron hairpins 
triggers their efficient decay by dmDis3l2. Together, Tailor and 
dmDis3l2 form the terminal RNA uridylationmediated process
ing (TRUMP) complex, which targets misprocessed, noncoding 
RNAs for decay, thus providing a mechanism for cytoplasmic 
RNA quality control. My work adds to our understanding of the 
functional impact of RNA uridylation and how Tailormediated 
uridylation shapes cellular miRNA repertoires in Drosophila.

PUBLICATIONS
ReimãoPinto MM, RodriguesViana AM, Ameres SL (2018) Analysis of 3’ end modifica

tions in microRNAs by highthroughput sequencing. Methods Mol Biol 1823: 115–139

ReimãoPinto MM*, Manzenreither RA*, Burkard TR, Sledz P, Jinek M, Mechtler K, 
Ameres SL (2016) Molecular basis for cytoplasmic RNA surveillance by uridylation
triggered decay in Drosophila. EMBO J 35: 2417–2434

ReimãoPinto MM, Ignatova V, Burkard TR, Hung JH, Manzenreither RA, Sowemimo I et 
al (2015) Uridylation of RNA hairpins by Tailor confines the emergence of microRNAs 
in Drosophila. Mol Cell 59: 203–216
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THE CONDENSIN COMPLEX: A MULTIFUNCTIONAL  
GENOME ORGANIZER
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The positioning of the genome within the nucleus can constrain 
processes such as transcription. The condensin complex is often 
posited as the interface between genomic organization and func
tion. The relationship between the two is difficult to study, because 
cells lacking condensin falter during cell division in all eukaryotes, 
obscuring its function during interphase. Targeted studies have 
implicated condensin in regulating several specific loci, but how it 
acts across the whole genome was not well understood. The goal of 
my PhD project was to get a global view of condensinmediated 
genome organization in Saccharomyces cerevisiae using genome
wide chromosome conformation capture. I found that condensin 
acts both locally and globally, which raises questions about its 
mechanism of action. In the currently favoured model, condensin 
walks along the DNA and pushes out a DNA loop. This fits with my 
finding that condensin causes shortrange interactions between 
adjacent regions on a chromosome. However, I also found that 
condensin mediates longrange interactions between genes over 
long distances and between chromosomes, which suggests that its 
mechanism of action is multifunctional and more complicated 
than the loop extrusion model. To study how genome organization 
affects genomic function, I used mRNA sequencing to check 
whether gene transcription changes when condensin is inactivat
ed. Surprisingly, the massive amount of work that condensin puts 
into configuring the threedimensional organization of the gen
ome has little effect on transcription. Together, my results show 
that global gene expression in S. cerevisiae is resistant to condensin 
inactivation and the associated changes in genome organization. 
Errors in genome organization are a major player in a huge variety 
of pathologies, such as cancer, and understanding how and why 
these changes contribute to disease is essential. My work demon
strates that assumptions about the link between genome organiza
tion and transcription – and the prevailing theories of how archi
tectural proteins work – need to be questioned.

PUBLICATIONS

Paul MR, Hochwagen A, Ercan S (2019) Condensin action and compaction. Curr Genet 
65: 407–415 

Paul MR, Markowitz TE, Hochwagen A, Ercan S (2018) Condensin depletion causes gen
ome decompaction without altering the level of global gene expression in  Saccharomyces 
cerevisiae. Genetics 210: 331–344
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Doublestranded DNA ends occur at telomeres (the ends of chro
mosomes) and as a consequence of DNA damage. Lesions such as 
doublestrand breaks (DSBs) are the most dangerous to the cell be
cause they pose an immediate risk to genome integrity. DSBs there
fore need to be detected and repaired, by either nonhomologous 
end joining (NHEJ) or homologous recombination (HR). To avoid 
being mistaken as DSBs, telomeres are packaged into a protein 
meshwork and thereby protected. The evolutionarily conserved pro
tein Rif1 participates in a multitude of seemingly unrelated genome 
maintenance processes, ranging from DNA repair to telomere pro
tection. In budding yeast, Rif1 is part of the telomere meshwork, 
where it inhibits telomerase and maintains telomere length. In 
mammals, RIF1 is not telomeric but suppresses DNA end resection 
at DSBs, promoting repair by NHEJ. In my PhD project, I deter
mined the crystal structure of the conserved 125 kDa Nterminal 
domain of Rif1 from budding yeast (Rif1NTD). The extended ar
chitecture consists of an irregular alphahelical repeat that is shaped 
like a shepherd’s crook. I showed that Rif1NTD binds DNA in vitro 
with high affinity. In the presence of DNA, Rif1NTD forms a figure
8shaped headtotail dimer, encasing doublestranded DNA. In  
vivo, binding of the Rif1NTD to telomeres is essential to regulate 
telomere length. My collaborators and I also showed that Rif1 binds 
DSBs in vivo, attenuates DNA end resection, and facilitates the 
NHEJ pathway in budding yeast. In mammals, RIF1 recruitment to 
DSBs is strictly dependent on phosphorylated tumour suppressor 
p53binding protein 1 (53BP1). However, whether RIF1 and 53BP1 
interact directly or require a mediator protein was not known. I 
found that the 53BP1Rif1 interaction is direct and showed that 
complex formation is strictly dependent on a phosphorylated 53BP1 
motif. By dissecting these molecular interactions, my work adds to 
our mechanistic understanding of how telomeres are protected in 
budding yeast and which DSB repair pathway is chosen.

PUBLICATIONS

Fontana GA, Hess D, Reinert JK, Mattarocci S, Falquet B, Klein D et al (2019) Rif1 S 
acylation mediates DNA doublestrand break repair at the inner nuclear membrane. 
Nat Commun 10: 2535 

Mattarocci S*, Reinert JK*, Bunker RD*, Fontana GA*, Shi T, Klein D et al (2017) Rif1 
maintains telomeres and mediates DNA repair by encasing DNA ends. Nat Struct Mol 
Biol 24: 588–595
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Rif1 MAINTAINS TELOMERES AND MEDIATES   
DNA REPAIR
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Mitochondria have a vital role in energetics and metabolic pro
cesses such as ATP synthesis. More than 99% of the mitochondri
al proteome is imported by translocation machineries. This im
port is mediated mostly by an Nterminal targeting sequence that 
is positively charged and 15–50 amino acids long. As little is 
known about the spatial and functional organization of mito
chondrial core components, I set out to analyse selected mito
chondrial proteins in human cells. I generated cell constructs in
corporating a nanoscopy tag that allows a protein of interest to be 
detected without using bulky antibodies or genetically encoded 
labels, which can disrupt protein function. Furthermore, I used 
biochemical methods to study the regulation of the stability of 
mitochondrial proteins. I identified reactive oxygen species 
modu lator 1 (ROMO1), a known mitochondrial protein, as a con
stituent of the human translocation machinery with an extremely 
short halflife. To study its function, I used CRISPRCas9 to gen
erate a knockout cell line displaying aberrant inner membrane 
structure. Biochemical analyses of this cell line showed that the 
processing of OPA1, a protein involved in mitochondrial mor
phology, was disturbed and that steadystate levels of the OPA1 
processing protease, YME1L, were reduced. Although general 
protein import was not dependent on ROMO1, in vitro import as
says showed that YME1L import was reduced by 60% in the ab
sence of ROMO1. The reason for this import defect is that the tar
geting sequence of YME1L is 150 amino acids long and has very 
few positive charges. Introducing positively charged amino acids 
by sitedirected mutagenesis and importing these constructs into 
isolated mitochondria in vitro alleviated the observed phenotype. 
My discovery of the relationship between protein import and  
inner membrane morphology in mitochondria reinforces the idea 
that these processes are indeed linked, which is necessary for the 
organelle to function properly.

PUBLICATIONS
Richter F, Dennerlein S, Nikolov M, Jans DC, Naumenko N, Aich A et al (2019) ROMO1 

is a constituent of the human presequence translocase required for YME1L protease 
import. J Cell Biol doi: 10.1083/jcb.201806093  

Saal KA, Richter F, Rehling P, Rizzoli SO (2018) Combined use of unnatural amino acids 
enables dualcolor superresolution imaging of proteins via click chemistry. ACS Nano 
12: 12247–12254
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The human genome frequently superposes several layers of infor
mation. For example, coding regions contain not only the infor
mation necessary to determine amino acid sequence but also 
binding sites for splicing factors and other RNAbinding proteins. 
The need to preserve both layers of information imposes a double 
constraint during evolution. In my PhD project, I asked two ques
tions regarding such constraints. First, is the evolution of coding 
sequence also constrained by the need to avoid inappropriate sig
nals? For instance, individuals without splicepromoting motifs 
in intronless genes might have an evolutionary advantage over in
dividuals with the motifs in these genes, since the latter might 
lead to inappropriate processing. However, when I analysed in
tronless genes, I found that they were under selection to preserve 
their splicepromoting motifs. This is likely due to these motifs 
having roles in addition to splicing, such as in nucleocytoplasmic 
export. Having failed to uncover evidence of avoidance, I next 
studied target motifs for RNAbinding proteins more generally. I 
discovered that target motifs for exonbinding proteins tend to be 
selectively maintained within the coding sequence, whereas target 
motifs for proteins binding introns and untranslated regions tend 
to be avoided, perhaps to prevent interference with exon recogni
tion. This suggests that coding regions must both preserve neces
sary regulatory signals and actively avoid inappropriate ones. Sec
ond, I asked whether exonic splice regulation was achieved 
through few strongly selected or many weakly selected elements. 
Through population genetics analysis, I discovered that ~15–20% 
of human coding sites overlap functional splicepromoting  
motifs. Contrary to the belief that selection on regulatory elem
ents overlapping coding regions is weak, I found that it is strong at 
most of these sites. This finding suggests that splicing regulation is 
a major force in the evolution of coding regions.

PUBLICATIONS
Savisaar R, Hurst LD (2018) Exonic splice regulation imposes strong selection at 

 synonymous sites. Genome Res 28: 1442–1454

Savisaar R, Hurst LD (2017) Both maintenance and avoidance of RNA binding protein 
interactions constrain coding sequence evolution. Mol Biol Evol 34: 1110–1126

Savisaar R, Hurst LD (2016) Purifying selection on exonic splice enhancers in intronless 
genes. Mol Biol Evol 33: 1396–1418
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The types of computation performed by a neuronal network in the 
brain depend strongly on the biophysical properties of the network 
itself. In my PhD project, I analysed how these properties con
strain and support stable pattern classification in the zebrafish 
homologue of the mammalian olfactory cortex. Pattern classifica
tion is a generic computation that maps sensory inputs to discrete 
categories like “dog”, “red”, or “smell of cinnamon”. I began by de
vising a method to image neuronal activity in three dimensions 
across more than 1,500 neurons with a twophoton laser scanning 
microscope using an electric motor inspired by the working mech
anism of loudspeakers. To analyse neuronal activity, I tailored arti
ficial neuronal networks to extract spiking activity from calcium 
signals. In addition, I used wholecell voltage clamp recordings to 
investigate the coordination of excitatory and inhibitory inputs to 
single neurons. I found that strong excitatory and inhibitory in
puts establish a balanced state in the network and are largely due to 
local recurrent connections – that is, network outputs fed back in 
as inputs. Contrary to assumptions about classical balanced net
works, I found that the balanced state is maintained precisely in 
time and stimulus space. This means that inhibitory and excitatory 
inputs are correlated, both on a timescale of a few milliseconds and 
across different stimuli, which suggests the existence of a synaptic 
plasticity or connectivity rule that couples excitatory and inhibi
tory synaptic strength in a stimulusspecific way. The precision of 
this balance makes the network stable for many different input pat
terns and thus an ideal biophysical substrate for pattern classifica
tion. At the same time, the intrinsic computational properties of a 
balanced network give it specific advantages, such as the capacity 
to process both external inputs and internal dynamics at high 
speed.

PUBLICATIONS

Rupprecht P, Friedrich RW (2018) Precise synaptic balance in the zebrafish homolog of 
olfactory cortex. Neuron 100: 669–683

Jacobson GA, Rupprecht P, Friedrich RW (2018) Experiencedependent plasticity of odor 
representations in the telencephalon of zebrafish. Curr Biol 28: 1–14.e3

Rupprecht P, Prendergast A, Wyart C, Friedrich RW (2016) Remote zscanning with a 
macroscopic voice coil motor for fast 3D multiphoton laser scanning microscopy. 
 Biomed Opt Express 7: 1656–1671
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The spatial organization of cells during development is thought to 
be controlled by the formation of repetitive structures known as 
patterns. Understanding these patterns is crucial for the creation 
of synthetic tissue. Alan Turing proposed a mechanism that could 
explain how patterns arise. Turing patterns (TPs) involve at least 
two proteins – an activator and an inhibitor – that diffuse between 
cells at different speeds, thus producing patterns of activated and 
inhibited regions. TPs match biological observations well in theory, 
but many of their key properties seem to contradict biology. To 
determine if TPs alone can achieve robust patterning or if other 
patterning mechanisms are required, it is necessary to engineer a 
TP in the absence of endogenous patterning. The aim of my PhD 
project was thus to create a manmade TP within a layer of epithe
lial cells. I first developed an algorithm to test what kind of pro
tein interaction networks can generate TPs and to identify the re
quired parameter ranges. Contrary to a previous hypothesis that 
only 10% of the tested networks form TPs, I showed that >60% 
form TPs. However, <1% of all tested parameter combinations 
produced TPs, even for the network most likely to form TPs. I 
chose the hepatocyte growth factor (HGF) as the activator and 
NK4 as the inhibitor, which, when combined with their receptor 
and promoter, can generate one of the theoretically more robust 
TP networks. To test this circuit and its subcomponents, I de
veloped a framework to integrate different HGFdependent net
works into an endogenous HGFinducible locus using CRISPR
Cas9. I showed that stable integration was key to controlling  
circuit behaviour: it prevented endogenous DNA regulatory ele
ments from interfering with the promoter, and the endogenous 
locus provided enhancer elements crucial for its function. Unfor
tunately, safety mechanisms within the HGF signalling pathway 
prevented HGFdependent selfactivation and thus TP formation. 
However, the rules and guidelines derived from my work are cur
rently being used to engineer the first fully synthetic TP within a 
different engineering scaffold.

PUBLICATIONS
Scholes NS*, Schnoerr D*, Isalan M, Stumpf MP (2018) Turing patterns are common but 

not robust. bioRxiv doi: 10.1101/352302

Scholes NS, Isalan M (2017) A threestep framework for programming pattern formation. 
Curr Opin Chem Biol 40: 1–7
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AN INTEGRATED COMPUTATIONAL AND EXPERIMEN-
TAL STUDY OF DEVELOPMENTAL PATTERN FORMATION 
 
cf. BIF FUTURA, VOL.. 31 | 2.2016

In most eukaryotic genes, proteincoding sequences (exons) are 
interrupted by noncoding sequences (introns). After transcrip
tion, the introns are removed and the exons are ligated to produce 
a continuous proteincoding sequence. This fundamental twostep 
process, known as splicing, is catalysed by a large RNAprotein as
sembly called the spliceosome. The spliceosome is assembled step
wise on an RNA transcript, and its catalytic centre is modified after 
the first step of splicing to allow the components of the second step 
to enter. Remodelling of the spliceosome is initiated by eight heli
cases that use the energy from ATP hydrolysis to disrupt RNA
RNA and RNAprotein interactions. Spliceosomal helicases have 
traditionally been studied in isolation on model RNA substrates; 
genetic studies using mutant helicases have provided insights into 
the time of action and their RNA substrates. To obtain a more pre
cise mechanistic understanding of remodelling, I investigated in
teractions between individual helicases and their substrates within 
purified yeast spliceosomes at specific catalytic states, generating 
global helicase binding profiles in defined, natural contexts. First, I 
modified and tailored the individual nucleotide–resolution ultra
violet crosslinking and immunoprecipitation (iCLIP) technique, 
which is based on nextgeneration sequencing, and validated it by 
determining the binding profile of an integral spliceosomal pro
tein. I then used this method to determine the binding profile of 
the spliceosomal helicase Prp16p. I found that Prp16p is located at 
an invariant distance from a recognition sequence in the intron, 
ready to remodel the spliceosome before the second catalytic step 
of splicing. This distance seems to be defined by the spliceosome 
core acting as a molecular ruler. My finding supports the hypoth
esis that helicases such as Prp16p can remodel the spliceosome – 
and other RNAprotein complexes – by pulling on its RNA sub
strate from a peripheral position, which destabilizes RNARNA 
and RNAprotein contacts buried within the complex. By applying 
this technique to other spliceosomal helicases, this novel biochem
ical method can be used to deepen our understanding of the re
modelling processes undertaken by a multitude of helicases in all 
aspects of nucleic acid biology.

PUBLICATIONS
The results of this project have not yet been published.
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NOVEL IN VITRO iCLIP TECHNIQUE FACILITATES UNDER-
STANDING OF SPLICEOSOME REMODELLING
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Bestrophins are a family of chlorideselective ion channels that are 
activated by cytoplasmic calcium. Mutations in BEST1, one of the 
four human bestrophins, cause retinal degenerative diseases. A de
tailed understanding of bestrophins has remained elusive, in part 
because they are unrelated to other ion channels. In contrast to pre
vious work that studied bestrophin channels overexpressed in cells, 
I took a reductionist approach in my PhD studies. I made electro
physiological recordings of purified chicken BEST1 (of which there 
is an Xray structure) in lipid bilayers. Recordings of wildtype and 
mutant BEST1 showed that distinct regions of the channel control 
ion selectivity and calciumdependent activation. A hydrophobic 
“neck” constriction within the ion pore acts as the calciumdepend
ent activation gate, while a cytosolic “aperture” controls the relative 
permeabilities of anions. Currents of BEST1 also showed calcium
dependent inactivation, which I found was a direct property of the 
channel. BEST1 inactivation occurs through a unique allosteric 
mechanism wherein binding of a peptide to a surfaceexposed re
ceptor controls a structurally distant gate. From this work, it be
came apparent that the Xray structure of chicken BEST1 repre
sents an inactivated conformation. Using singleparticle cryoelec
tron microscopy of a Cterminally truncated BEST1, which does 
not inactivate but maintains characteristic channel properties, I ob
tained the first highresolution structure of an openchannel con
formation. Whereas localized twisting or domain motions often 
constitute the activation mechanism of ion channels, a dramatic, 
concerted rearrangement of hydrophobic amino acids within the 
BEST1 protein core is responsible for channel opening. This repre
sents a new molecular paradigm for ligandgated ion channels. My 
results offer a detailed description of how this unusual channel 
works, as well as why mutations cause disease.

PUBLICATIONS
Miller AN, Vaisey G, Long SB (2019) Molecular mechanisms of gating in the calcium 

activated chloride channel bestrophin. Elife 8: e43231

Vaisey G, Long SB (2018) An allosteric mechanism of inactivation in the calciumdepend
ent chloride channel BEST1. J Gen Physiol 150:1484–1497

Vaisey G, Miller AN, Long SB (2016) Distinct regions that control ion selectivity and  
calciumdependent activation in the bestrophin ion channel. Proc Natl Acad Sci USA 
113: E7399–E7408
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MD FELLOWS 2018 
With its MD fellowships, 

the Boehringer  
Ingelheim Fonds helps 

outstanding medical  
students to pursue an 

ambitious experimental 
project in basic  

biomedical research. 
Candidates study in  

Germany and change 
their workplace (insti-
tution and city) for at 

least ten months to join  
an internationally 

renowned laboratory. 
Here, we present

 the nine fellows who 
were granted an 

MD fellowship in 2018.

 
 
LUISE ECKARDT
The role of HIF-2/PHD2 in adrenal development and function 

  
PHILLIP HARMS
The contribution of extracellular ATP and e-NTPDase1 (CD39) to large 

 vessel vasculitis 

 
 DANIEL LEIBLE 
Local microcircuitry and long-range control of PFC neurons  projecting 

to the PAG in compulsive alcohol drinking 

 
ANNIE LI
Characterizing the role of a hemidesmosome-like structure in PDAC-

stroma crosstalk 

  
MARIUS MÄHLEN 
Amoeboid reprogramming – an outside-in perspective: consequences of 

adhesion shutdown for the cytoskeleton 

  
ANNA MEURER 
Immunomodulatory and melanoma-intrinsic PD-1 receptor functions 

and their significance in immune checkpoint therapy 

 
LEA SCHULZE
R03 – Implementing a CRISPR-Cas screen for druggable host genes  
required for Powassan virus replication and cell cycle 

  
FELIX SCHUSTER
The role of a newly identified transmembrane protein in flavivirus  
infection 

  
KAI WESSEL 
Investigating the role of tumour endothelial cells in metastasis formation 

and immune cell recruitment 
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INVESTIGATING THE ROLE OF TUMOUR EN-
DOTHELIAL CELLS IN METASTASIS FORMATION 
AND IMMUNE CELL RECRUITMENT

 
THE CONTRIBUTION OF EXTRACELLULAR ATP 
AND e-NTPDase1 (CD39) TO LARGE VESSEL 
VASCULITIS

IMMUNOMODULATORY AND MELANOMA-
INTRINSIC PD-1 RECEPTOR FUNCTIONS  
AND THEIR SIGNIFICANCE IN IMMUNE  
CHECKPOINT THERAPY

 
AMOEBOID REPROGRAMMING – AN OUTSIDE-
IN PERSPECTIVE: CONSEQUENCES OF  
ADHESION SHUTDOWN FOR THE CYTOSKELETON

 
THE ROLE OF A NEWLY IDENTIFIED  
TRANSMEMBRANE PROTEIN IN FLAVIVIRUS  
INFECTION 

 
CHARACTERIZING THE ROLE OF A  
HEMIDESMOSOME-LIKE STRUCTURE  
IN PDAC-STROMA CROSSTALK

THE ROLE OF HIF-2/PHD2 IN ADRENAL 
 DEVELOPMENT AND FUNCTION

 
LOCAL MICROCIRCUITRY AND LONG-RANGE 
CONTROL OF PFC NEURONS PROJECTING TO 
THE PAG IN COMPULSIVE ALCOHOL DRINKING

 
R03 – IMPLEMENTING A CRISPR-CAS SCREEN  
FOR DRUGGABLE HOST GENES REQUIRED FOR 
POWASSAN VIRUS REPLICATION AND CELL CYCLE

LUISE ECKARDT

Duration: 08/18–07/19

Project at: University of Oxford, Nuffield 

Department of Medicine, Target

Discovery Institute, Oxford, UK

Supervisor: Professor Sir Peter J. Ratcliffe

Home University: Heidelberg University

KAI WESSEL

Duration: 09/18–09/19 

Project at: The Rockefeller University, Laboratory 

of Systems Cancer Biology 

New York, NY, USA

Supervisor: Professor Sohail Tavazoie, MD, PhD

Home University: University of Münster

ANNA MEURER

Duration: 04/18–03/19 

Project at: Harvard Medical School, Brigham and

Women’s Hospital, Department of Dermatology,

Boston, MA, USA 

Supervisor: Professor Tobias Schatton, PhD

Home University: RWTH Aachen University Clinic

ANNIE LI

Duration: 09/18–09/19 

Project at: Harvard Medical School, Massachusetts

General Hospital, Boston, MA, USA

Supervisor: Andrew S. Liss, PhD

Home University: Heidelberg University Hospital

MARIUS MÄHLEN

Duration: 12/18–09/19 

Project at: Radboud University, Microscopical 

Imaging of the Cell, Nijmegen, the Netherlands 

Supervisor: Professor Peter Friedl

Home University: University of Münster

DANIEL LEIBLE

Duration: 06/18–05/19 

Project at: Massachusetts Institute of Technology

(MIT), Department of Brain and Cognitive

 Sciences, Cambridge, MA, USA

Supervisor: Professor Kay M. Tye

Home University: Heidelberg University

PHILLIP HARMS

Duration: 04/18–03/19 

Project at: Stanford University, School of Medicine,

Division of Immunology & Rheumatology, 

Stanford, CA, USA

Supervisor: Dr Cornelia Weyand

Home University: University Medical Center 

Hamburg-Eppendorf

FELIX SCHUSTER

Duration: 10/18–10/19 

Project at: The Rockefeller University, Laboratory 

of Virology and Infectious 

Disease, New York, NY, USA

Supervisor: Professor Charles M. Rice, PhD

Home University: Technische Universität Dresden

LEA SCHULZE

Duration: 09/18–09/19 

Project at: The Rockefeller University, Laboratory 

of Virology and Infectious 

Disease, New York, NY, USA

Supervisor: Professor Charles M. Rice, PhD

Home University: Münster University Hospital
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STUDY CONCLUDES: APPLICANTS  
AND FELLOWS HIGHLY SATISFIED WITH BIF
We present the results of a long-term research project on the relationship  

between foundations and their partners. 36

PAPERS IN THE SPOTLIGHT
Papers by Michael-John Dolan, Alexander Bates, Jakob T. Rostøl,  

Mohamed El-Brolosy. 38

 
PERSPECTIVES 
A take on leadership and self-administration in academia – an interview with  

Christian Ungermann from the University of Osnabrück, Germany. 40

 

PROFILES
Awards and more. 41, 43

  

A BIF FELLOW’S GUIDE ... TO NEW YORK CITY
BIF fellow Krithika Venkataraman presents New York, the city that never sleeps. 42

 

UPCOMING EVENTS
Dates and locations.  43

THE FOUNDATION The 
Boehringer Ingelheim Fonds 
(BIF) is a public foundation – 

an independent, non-profit 
organization for the exclusive 
and direct promotion of basic 
research in biomedicine. The 

foundation pays particular 
attention to fostering jun-

ior scientists. From the start, 
it has provided its fellow-

ship holders with more than 
just monthly bank transfers: 

seminars, events, and per-
sonal support have nurtured 
the development of a world-
wide network of current and 

 former fellows.
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In 2017 and 2018, the Centre for Social In
vestment (CSI) at Heidelberg University 

carried out the third round of its “Learning 
from Partners” study (LfP), which system
atically evaluates “the cooperation and rela
tionship between foundations and their 
partners”. Via an anonymous online survey 
the scientists collected comprehensive feed
back from the partners of eight foundations, 
among them the Volkswagen Foundation, 
the Wilhelm Sander Foundation, the Fritz 
Thyssen Foundation – and BIF. The full re
port and BIF’s results as well as an executive 
summary can be downloaded from our 
website. Before we present the most impor
tant results, we want to very warmly thank 
all respondents for their time and effort! 

Am I eligible to apply? This is usually one of 
the first questions applicants have to answer 
with the help of our website and emails to 
BIF before preparing an application. The 
formal criteria and how they are presented 
are thus critical to reach the right target 
group and to minimize the number of appli
cations that are not properly prepared or not 
within our range of funding. We were thus 
very happy to learn that 95%  rate our 
formal criteria as being clear and straight
forward (aggregated consent with 82 % in 
the top score). This high score is remarkable 
as our applicants are comparatively young 
and inexperienced with grant processes and 
are very international, coming from more 
than 50 different countries. It also reflects 
our continuous efforts to adapt and opti
mize the information we provide based on 
the feedback from applicants.

Once an application is sent, the transpar
ency of the processes within the foundation 
becomes an important issue. Do applicants 
know what happens to their applications 

STUDY CONCLUDES: APPLICANTS AND 
FELLOWS HIGHLY SATISFIED WITH BIF
By Kirsten Achenbach and Dr Anja Petersen

BIF took part in a long-term research project by scientists from Heidelberg University who stud-
ied the relationship between foundations and their partners – in BIF’s case PhD and Travel Grant 
applicants. Accepted and not accepted applicants were asked to give extensive feedback about 
how satisfied they were with the partnership with BIF, its staff, and administrative processes. They 
were also asked about the effects of the funding and how they perceive BIF in general. Overall, 
the evaluation shows a consistently positive image of BIF from the first steps in the application 
process to the funding phase and beyond. BIF is seen as a renowned and reliable organization 
with high standards. It achieves high levels of satisfaction among its partners and its customized 
supportive programmes are rated as highly beneficial for academic careers. 

and how a decision is reached? Or is the se
lection process more like a “black box”? In 
regard to this transparency, BIF achieves 
high aggregated scores of 79%  and 

69% , respectively. Nevertheless, the 
most frequent wish expressed by the study’s 
respondents was to receive detailed feed
back on the application in order to learn 

“The seminars offered  
by BIF are outstanding 
in terms of both the 
stimulating intellectual 
environment and the 
general atmosphere  
created by the fellows – 
one of the highlights of 
my PhD so far.” 

“
““I found the entire  
process very transparent 
and professional.”
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and improve. We would very much like to 
be able to do this. Considering that we re
ceive nearly 1,000 applications per year for 
both evaluated programmes together, we 
hope it is understandable that we offer feed
back only to the PhD applicants who passed 
the first round of selection and put our lim
ited resources into the comprehensive sup
port of the funded junior scientists. 

Especially our PhD fellows report benefits 
from the support beyond the monthly sti
pend and 89%  rate the support pro
gramme as very good or good (and 8% state 
that they could not yet judge it at the time 
of the evaluation). The fellows profit from 
BIF seminars tailored to their career stage, 
the many opportunities to meet interesting 
people through the BIF network, and the 
very personal support provided by BIF, 
which 95%  acknowledge. These num
bers reflect what makes BIF unique – our 
dedication to outstanding support for out
standing talent: in any given year, there may 
be some 400 facetoface contacts between 
the fellows and the BIF team at seminars 
and other events hosted and organized by 
BIF. As some fellows put it in their com
ments, this also leads to their evolution 
from fellow to family member. 

We were surprised how positively our 
Travel Grants (not to be confused with the 
travel allowances for PhD and MD fellows) 
were rated in regard to their longtime ef
fects, even though they are given as a one
time payment and for a maximum of three 
months. Grantees reported, for example, 

that BIF’s funding marked the start of a 
longtime cooperation between different 
laboratories and – in some cases – acted as a 
lifechanger. 

Taken together, both PhD fellows and 
Travel Grant recipients rate BIF’s support as 
highly beneficial, leading to positive per
sonal development (80%), a larger profes
sional network (81%), better project man
agement skills (51%), and improved career 
chances (76%). They also stated that BIF 
helped them to develop new skills (63%) 
and find interesting cooperation partners 
(59%). 

In some areas of the study we do receive 
rather low ratings, for example in “further
ing contact with the press” and “direct pro
fit for the awardee’s institution.” However, 
these are not goals of our programmes. 
Apart from the wish for detailed feedback, 
our partners suggested improving our 
homepage and online platforms. Our PhD 
application platform was one of the first of 
its kind when we established it and thank
fully it proved to be very reliable and ro
bust. However, it is now dated, and we are 
already working on replacing it. We are also 
in the process of relaunching our website. 

The overall satisfaction with the partner
ship with BIF is rated by 86%  of the 
funded partners as very good – topping the 
study’s average by 20%. When it comes to 
BIF’s reputation, the study’s results are also 
very satisfying: 76%  of all respond
ents (approved and nonapproved ones) see 
support by BIF as a mark of excellence 
within the community. The LfP study also 
shows that BIF as a whole is seen as a re
nowned organization and as a reliable part
ner with high standards. It concludes that 
BIF “provides purposeful and customized 
supportive programmes” for upand 
coming scientists and “highly contributes 
to a successful academic development and 
career”. Summarizing the feedback from 
LfP project leader Martin Hölz: “The chal
lenge for BIF may not lie in improving on 
these outstanding results, but in keeping 
the bar where it already is.”

“For me, it was very  
motivating for my career 
as a scientist to be a  
part of BIF’s funding 
programme. BIF has  
the extraordinary talent  
to create a feeling of 
belonging.”

“

“

“BIF highly contributes 
to a successful academic 
development and career.” 



BOEHRINGER INGELHEIM FONDSFUTURA 34 | 1.2019 F O U N D A T I O N

38

Fruit flies just love the smell of vinegar. It is 
in their genes – literally. So far we do not 
know how the brain manages to suppress 
such innate behaviour when the animal  
has learned new information. Together 
with colleagues, MichaelJohn Dolan and  
Alexander Bates from the group of Gregory 
Jefferis at the Laboratory of Molecular Biol
ogy (LMB) in Cambridge, UK, were the 
first to unravel a complete circuit which in
tegrates innate and learned behaviour, in 
part using a nanometre resolution map of 
the Dro s ophila melanogaster brain. Learned 
behaviour is known to be located in the 
mushroom body, the arthropod analogue 
of the mammalian associative cortex, while 
innate behaviour is thought to be situated 
in a region called the lateral horn, analo
gous with the mammalian amygdala. The 
team trained fruit flies with small electric 
shocks to produce behaviour that super
seded their innate responses. By blocking 
particular neuronal cell types, they found 
two types of neurons in the innate center 
that receive input from the learning center 

REFERENCE
Dolan MJ, BelliartGuérin G, Bates AS, Frechter S, 
LampinSaintAmaux A, Aso Y et al (2018) Communica
tion from learned to innate olfactory processing centers is 
required for memory retrieval in Drosophila. Neuron 100: 
651–668.e8.
Michael-John Dolan, fellowship: 2012–2015
Alexander Bates, fellowship: 2016–2018

HOW TO UNLEARN AN INSTINCT TYPE III CRISPR DELIVERS 
A TWO-HIT PUNCH

during mem ory recall. These two neuron 
types also receive input from food odour
encoding neurons, whose activation usual
ly leads to flies approaching an instinctively 
“good” odour like vinegar. However, the 
memory of the shocks relayed by the mush
room body neurons lowers the activity of 
these two neuron types in the innate center 
– effectively dampening the innate attrac
tivity of the smell. This work demonstrates 
that a single neuronal cell type is sufficient 
to integrate both innate and learned olfac
tory responses to produce the correct be
haviour. 

The bacterial immune system known as 
CRISPR has taken the biological sciences 
by storm, enabling the editing of genes 
with pinpoint precision. To achieve this 
precision, CRISPR uses short genetic se
quences derived from invading phages or 
plasmids as a guide, the socalled crRNAs. 
However, as Jakob T. Rostøl from the 
group of Luciano Marraffini at The Rocke
feller University in New York, USA, has 
shown, bacteria sometimes use a more 
brute force approach to get rid of invaders. 
The type III CRISPR systems Jakob studies 
are unique in that they cleave DNA and 
RNA. In type IIIA, DNA and RNA 
matching the crRNA are cleaved by a com
plex containing Cas10 and Csm3. The role 
of Csm6, the accessory RNase of the com
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 PAPERS IN THE SPOTLIGHT
In “Papers in the spotlight”, we present papers from current fellows and recent BIF alumni. The 
selection criteria are based not only on scientific merit but also on the general interest of the topic. 
If you would like to see your paper discussed here, send an email to kirsten.achenbach@bifonds.de.

To override an in-

stinctual behaviour, 

brain areas for 

innate and learned 

behaviour need to 

communicate.

Bacteria have different ways to get rid of  

DNA inserted by phages or plasmids.
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HOW TO COMPENSATE 
FOR MUTATIONS

plex, has been less clear so far. Jakob stud
ied how Csm6 helps bacteria to get rid of 
plasmids. He found that it is only needed 
for clearing plasmids when plasmid tran
scription is low and the Cas10–Csm3 
complex therefore finds only few targets. 
In this case, Csm6 is activated by a factor 
produced by the complex. Csm6 acts inde
pendent of crRNAs, degrading transcripts 
of host and invader alike. It thus arrests 
the growth of the bacteria but also de
stroys the transcripts plasmids need for 
maintenance and replication. Csm6 ba
sically holds the invader captive while the 
Cas10–Csm complex slowly demolishes it 
– described as a twohit punch by the au
thors. Being independent of crRNA, Csm6 
can also protect the bacteria when target 
and crRNA do not match well. Usually, 
bacteria resume growth when the complex 
has destroyed the plasmids and no longer 
induces Csm6 activity. If not, continuous 
Csm6 activation could be a last line of de
fence, killing the host before the invader 
can spread to nearby bacteria.

A mutated gene can lead to diseases such 
as cystic fibrosis where one faulty protein 
can cause a devastating buildup of mu
cus. However, in many cases, our body can 
compensate for a mutation, dampening its 
effect. One of the proposed mechanisms 
behind such genetic robustness is adapta
tion of transcription, which involves in
creased expression of compensating genes. 
Mohamed ElBrolosy and colleagues from 
the lab of Didier Stainier at the MPI for 
Heart and Lung Research in Bad Nauheim, 
Germany, have now unravelled the pro
cess in zebrafish and mice. They found 
that mutant genes only trigger transcrip
tional adaptation if they are transcribed 
and their faulty mRNA is subsequently de
graded. Moreover, they discovered that 
the process is sequencedependent as a 
substantial proportion of the genes that 
exhibit sequence similarity with the mu
tated gene’s mRNA were upregulated. This 
might be due to modulated histone marks 
as the team found that the COMPASS 
complex, which helps to mark chromatin 
for transcription, plays a role in this pro
cess. They also suggested that mRNA deg
radation products of the faulty gene can 
repress transcription of antisense RNAs at 
the compensating gene locus, which in 
turn upregulates transcription of the re
spective sense DNA strand. 

This study thus shows that the mRNA 
surveillance machinery initiating mRNA 
decay is not just a quality control mech
anism but that it can also modulate gene 
expression and enhance genetic robust

ness. The study’s results also suggest that 
to view the full range of a gene’s influence 
on a phenotype without the masking effect 
of transcriptional adaptation, its tran
scription must be blocked. 
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REFERENCE
ElBrolosy MA, Kontarakis Z*, Rossi A*, Kuenne C, 
Günther S, Fukuda N et al (2019) Genetic compensation 
triggered by mutant mRNA degradation. Nature 568: 
193–197
Mohamed El-Brolosy, fellowship: 2017–2019

Mouse embryonic 

cells with a non-

transcribing Actb 

allele had a more 

severe phenotype 

than Actb K.O. 

cells did, where 

transcription and 

therefore genetic 

compensation 

took place. 

REFERENCE
Rostol J, Marrafini LA (2019) Nonspecific degradation of 
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Jakob T. Rostøl, fellowship: 2016–2018 

Wild type
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Non-transcribing
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In this section, we introduce BIF alumni from various scientific backgrounds and professional 
contexts. They describe their career paths, highlighting important steps and decisions that helped 
them to reach their current position. 

INTERVIEW WITH PROFESSOR CHRISTIAN UNGERMANN, UNIVERSITY OF OSNABRÜCK, GERMANY

Christian Ungermann studied bio
chemistry and biophysics at the Uni

versity of Tübingen and at Oregon State 
University, Corvallis, USA. After finishing 
his PhD at the University of Munich in 
1996, he went back to the USA for a post
doc at Dartmouth Medical School in Han
over, NH. He returned as a group leader to 
Heidelberg University and, in 2006, was 
named the endowed Hans Mühlenhoff 
Chair of Biochemistry at the Department 
of Biology/Chemistry of the University of 
Osnabrück. Since 2011, he has been the 
speaker of the Collaborative Research 
Center (SFB 944) of the DFG. Christian 
Ungermann is married and has three chil
dren (and a dog named Lucy). He and his 
team study vacuoles – the yeast equivalent 
to the lysosome of eukaryotes – to under
stand how cells form and maintain lyso
somes and use them to recycle nutrients.

You moved back and forth between the US 

and Germany twice. What where your main 

motives?

I wanted to get a broader, more biological 
perspective than Tübingen offered. The US 
education system with its graduate school 
system was everything I had hoped for, con
fronting me early on with how research is 
done. In the end, I stayed two years in Oregon 
and returned with my wife to Germany to 
join Walter Neupert’s lab, which offered excit
ing tools for my PhD in mitochondrial pro
tein import and export. Later, I realized that 
only a postdoc would enable me to go abroad 
to a selfselected lab. I chose Bill Wickner’s 
group for the science, his reputation, and net
work and because many excellent scientists 
came from it. But also as a family, we wanted 
to go to a small town, just like Hanover. Dur
ing this time I realized that the success of a 
project is not a given. I always had an alterna
tive approach in mind and somehow knew 
what to drop and what to continue. 

You hold an endowed chair – does that make 

any difference?

No, it just allowed the university to fill the 
position five years earlier. There is no inter
ference with my science and I would have 
strongly objected to that. Initially, I often 
met with the founder, but by now he is 
more than 90 years old. I am thankful for 
his tremendous support and thus keep the 
name even if it is not required anymore.

You have been or are active in university self-

administration, as speaker of a research con-

sortium, etc. What have you taken from that? 

In particular, the senates of German uni
versities are a good system of checks and 

A TAKE ON LEADERSHIP AND SELF-ADMINISTRATION IN ACADEMIAPERSPECTIVES

balances, but it takes you out of the research 
mindset. I see it as a duty as long as it does 
not impinge on my research and teaching. 
In my opinion, the dean’s office should be 
run at least in part by professional science 
administrators as it takes too much time. 

In 2010, I was asked to serve as speaker 
of our local research consortium, the SFB 
944. In such a position, you need to build 
bridges and motivate people to work to
gether, you need ties to the different fields, 
and a dose of altruism to advance the com
mon goal. Everyone likes you when the 
consortium gets funded, but you are the 
one who is blamed if it fails. However, the 
department and university have profited 
tremendously from the SFB, and we feel our 
scientific advances are acknowledged by 
the cell biology/biochemistry field. 

In 2016, I was elected to the DFG panel 
on biochemistry and biophysics. I consider 
this an honour and a sign of trust from the 
community that I am being fair and construc
tive, but also see it as a chance to learn how 
other people design experiments and write 
grants – it definitely widened my horizon.

My advice – if you are asked to serve as a 
reviewer, do it. It will help you to grow and 
build your network and reputation. 

What is your advice for young group leaders?

You have to learn how to lead and motivate 
your team and every member in it accord
ing to their differences in style and person
ality and how to deal with conflicts. We as 
scientists are a special bunch, and learning 
how to deal with our own leadership limita
tions takes time and benefits from profes
sional training. However, leading others 
well can be very rewarding. Ph
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PROFILES

Anne Eichmann has received an ERC Ad
vanced Grant for her project “Targeting En
dothelial Barriers to Combat Disease”. The 
11th call had a success rate of below 11% 
with 222 grants worth a total of 450 million 
euros going to scientists across Europe. The 
grants of up to 3.5 million euros each will 
enable top researchers to execute their best 
ideas at the frontiers of science.

The German Society for Biochemistry and 
Molecular Biology awarded Katharina 
Braunger this year’s Bayer Pharmaceuticals 
PhD Prize for her outstanding dissertation 
“CryoEM Analysis of Mammalian 
Cotranslational Member Protein Insertion 
and NLinked Glycosylation”. The award 
was presented during the 70th Mosbacher 
Colloquium of the GBM and is endowed by 
Bayer Pharmaceuticals.

Maria Bohnert now heads the group “Lipid 
Droplet Communication” at the Institute of 
Cell Dynamics and Imaging at the Univer
sity of Münster, Germany. Her lab uses  
robotic highthroughput screening ap
proaches combined with indepth bio
chemical and microscopic mechanistic 
analyses to unravel the molecular basis of 
lipid droplet communication. It focuses on 
the formation and function of contact sites  
between lipid droplets and other organelles, 
which molecules are exchanged there, and 
how that affects cellular homeostasis.

Bernd Bodenmiller has received the Frie
drich Miescher Award 2019, the highest 
distinction for young scientists performing 
outstanding research in the field of bio
chemistry in Switzerland. It is worth 20,000 
Swiss francs and bestowed by the Friedrich 
Miescher Institute in Basel. Using mass cy
tometry methods, he studies how different 
cells in cancer tissue interact and visualizes 
their relationships. 

PROFESSOR BERND BODENMILLER 

Institute: University of Zurich,

Zurich, Switzerland 

Fellowship: 2005–2007

PROFESSOR ANNE EICHMANN

Institute: Yale University, MA, 

USA, and National Institute 

of Health and Medical 

Research, Paris, France 

Fellowship: 1990–1992

KATHARINA BRAUNGER

Institute: University of Oxford, 

UK 

Fellowship: 2015–2017

MARIA BOHNERT

Institute: University of 

Münster, Germany 

Fellowship: 2008–2010

Mareike Albert has been selected as a fellow 
of the Emmy Noether Programme of the 
Deutsche Forschungsgemeinschaft (DFG, 
German Research Foundation). She started 
her new group “Gene Regulatory Mech
anisms of Neocortex Evolution” in January 
2019 at the Center for Regenerative Ther
apies at TU Dresden. The group wants to 
develop in vivo epigenome editing tools to 
study which role epigenetic mechanisms 
play in neocortex development. They also 
want to find gene regulatory regions that 
have contributed to human brain evolu
tion and investigate the role of noncoding 
 gen etic variants in neurodevelopmental 
diseases.

MAREIKE ALBERT

Institute: Technical University 

Dresden, Germany 

Fellowship: 2005–2007
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Herwig Baier has received his second Pro
gram Grant from the Human Science Fron
tier Program. For three years, this grant will 
fund him and Jeffrey Todd Streelmann 
from the Georgia Institute of Technology, 
Atlanta, GA, USA, to jointly work on the 
project “How Complex Behaviour Is  
Encoded in the Genome and Wired in  
the Brain”. The HFSP Program Grants are 
given to international – preferably even in
tercontinental – teams to broaden the char
acter of their research and to combine dif
ferent fields of expertise to create novel ap
proaches to problems in fundamental 
biology.

PROFESSOR HERWIG BAIER

Institute: Max Planck 

Institute of Neurobiology,

Martinsried, Germany

Fellowship: 1991–1994
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RESTAURANTS 

ACTIVITIES

Winter: explore the many museums with 
their events or visit the Uncommons, a 
lively board game café.
Spring: walk the High Line, a converted 
old railway track, and grab artisanal fusion 
food at Chelsea Market.
Summer: Central Park offers many free 
events, including openair movies, con
certs, and theatre plays.
Autumn: stroll through Central Park 4  
or see the autumn foliage in Hudson Valley. 

Dumbo 3 : ice cream at Brooklyn Bridge 
Park, then cross the bridge to Chinatown 
and view the Statue of Liberty.
Financial District: the bull and bear on 
Wall St. and the World Trade Center with 
its 9/11 memorial. 
Broadway: walk down Broadway, 
catch a ballet at Lincoln Center, admire the 
lights on Times Square, and snag reduced  
show tickets.

BEST SIGHTS

Karaoke in Korea Town (K-Town):  
reserve a private room and throw it back 
to all your favourite tunes. 
Red Room at the KGB: classic speakeasy 
with live music, literary events, a solid 
cocktail menu, and an eclectic theatre. 
Jazz Standard: the best names in jazz with 
Southern cuisine or mac ’n cheese.
Brooklyn Steel 2 : warehousestyle music 
venue. 

Travelling is fun – especially if you get insider tips from locals! In each edition of FUTURA, one  
fellow shows you around his or her city. In this edition your guide is Krithika Venkataraman. She 
reports from New York, USA, best known as “the city that never sleeps”.

Local NYC: shared and private rooms in 
Long Island City, Queens.
Pod 39 Hotel: fair price, chic with a roof
top lounge in the heart of Manhattan. 
Hotel Marlton: upscale, but charming. 
Visit the espresso bar and cocktail room 
with its snug couches and grand fire.

WHERE TO STAY

NIGHTLIFE

Country: United States of America
Population: about 8.6 million
Area: about 784 km2

Students: about 595,000
Famous for its skyline and energy, Times 
Square, pizza, bagels, and delicatessens
Websites: nycgo.com, timeout.com/newyork 

FACTS & FIGURES

Contributors wanted! If you would like 

to introduce your city, send an email to 

kirsten.achenbach@bifonds.de 

Roberta’s: scrumptious New Yorkstyle 
pizza with a sprawling summer patio and 
cosy oven in the winter.
Mamoun’s Falafel: delicious, cheap, open 
24/7. Beware of their famous hot sauce. 
Smorgasburg 1 : weekly XXL openair 
food market offering NYC’s best food in 
front of the Manhattan skyline. 

Krithika Venkataraman is 26 years 
old and comes from Belgium. 

She is studying at the Rockefeller 
University and her supervisor is  

Dr Leslie B. Vosshall

3
1

A BIF FELLOW‘S GUIDE TO ...

NEW YORK CITY

4
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13–18 SEPTEMBER 2019
Communication training in Cold Spring 

Harbor, USA

Fiveday intensive communication semi
nar for current PhD fellowship holders 
working in North America. The meeting 
will take place in Cold Spring Harbor, 
New York. Participants will have the op
portunity to work on their writing and 
presentation skills with various experts, as 
well as to learn more about designing 
graphs and figures. Further details will be 
sent with the invitation.

16–20 OCTOBER 2019
119th International Titisee Conference

Thomas Boehm from Freiburg, Germany, 
and David G. Schatz from New Haven, 
CT, USA, will chair the 120th ITC “Evolu
tion of Immune Defense Mechanisms”. 
The meeting will address multiple levels: 
molecular, cellular, tissue, organismal, and 
“social”. It will ask how interactions at 
these different levels determine the evolu
tion and function of immune systems, 
highlight different immune recognition 
strategies, debate the defining features of 
adaptive immunity, and elaborate on the 
evolutionary trajectories and interconnec
tion of immune defense functions. 
The conference is by invitation only.

Need an update on upcoming events? 

Check our website at www.bifonds.de
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PROFILES

Dierk Niessing has been honoured with the 
2018 CareforRare Science Award for his 
research on the rare disease PURA syn
drome. The severe neurodevelopmental 
disorder was only identified in 2014 and  
affected children suffer – among other 
symptoms – from epileptic seizures. So far, 
treatment is hardly possible. Dierk aims  
to elucidate the molecular basis of the 
symptoms using his expertise in structural 
biology and biochemistry. He is in close 
contact with the patient organization for 
the disease and works closely with other re
searchers in fields such as stem cell  
research. He will share the 50,000euro 
prize from the CareforRareFoundation 
with Professor Tobias Hirsch from Münster 
University Hospital, who works on a differ
ent disease.  

PROFESSOR DIERK NIESSING

Institute: University Ulm, 

Helmholtz Zentrum 

München, Germany 

Fellowship: 1997–1999

Frank Sprenger has been honoured with 
the 2018 Ars Legendi Faculty Award in the 
area of mathematic and natural sciences. 
He received the award for his outstanding 
achievements in teaching students in the 
Department of Biology at the University of 
Freiburg. In addition to other improve
ments, he has been instrumental in restruc
turing the study of biology, has incorporat
ed digital teaching platforms, offers “back
stage” talks that enable individual feedback, 
and has introduced a module in key com
petencies. The prize comes with 5,000 euros 
and is jointly awarded by the Stifterverband 
für die deutsche Wissenschaft (Donors’ As
sociation for the Promotion of Sciences and 
Humanities in Germany) and the associa
tions for biology, chemistry, physics, and 
mathematics in Germany. 

PROFESSOR FRANK SPRENGER

Institute: University of 

Regensburg, Germany

Fellowship: 1988–1990

Rebecca Jordan has been awarded an HSFP 
LongTerm Fellowship for her project 
“Mechanistic Investigation into the Driving 
Forces of Sensorimotor Learning in the 
Visual Cortex”, for which she has moved to 
the FMI in Basel, Switzerland. The Human 
Science Frontier Program gives these grants 
for innovative, groundbreaking projects. 
Applicants are expected to take a new re
search direction. For this, they are funded 
to obtain training in a new area of research 
in an outstanding laboratory of their choice 
in another country.

REBECCA JORDAN

Institute: Friedrich Miescher

Institute for Biomedical

 Research, Basel, Switzerland

Fellowship: 2014–2016

Scailyte, cofunded and headed by Peter 
Nestorov, has been listed by Forbes as one 
of the 30 most promising startups in the 
Germany/Austria/Switzerland region for 
its development of machine learning tech
nology. The company specializes in the 
analysis of singlecell data to accelerate bio
medical research and to enable the discov
ery of novel biomarkers for precision medi
cine. The spinoff of the ETH Zurich was 
founded in June 2017 and has already 
raised 2.75 million Swiss francs in seed 
funding.

PETER NESTOROV

Institute: Scailyte AG, Lucerne,

Switzerland

Fellowship: 2010–2012


