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Dear alumni, students, friends and 
colleagues,

We are thrilled to announce the approval 
of our proposal for the permanent estab-
lishment of our International Max Planck 
Research School (IMPRS) for Molecular 
Biology. Currently funded by the central 
funds of the Max Planck Society in the 

Welcome message

Group photo at the 20th Horizons Anniversary

fourth fund-
ing cycle of six 
years each, the 
recent call for 
proposals in 
February 2023 
provided us 
with the op-
portunity to 
establish our 
IMPRS perma-
nently from 
January 2025 onwards. 

Our application, submitted in June 
2023, underwent a thorough review by 
external experts on behalf of the IMPRS 
Commission, comprised of representa-
tives from the German Rectors� Confer-
ence (HRK) and the Max Planck Society. 
Additional details can be found on the 
back cover of this newsletter. The suc-
cess of this endeavor is attributed to the 
dedicated support of all members of our 
Molbio program, the accomplishments 
of our students and graduates, and the 
strength of our unique alumni network. 
A sincere THANK YOU to everyone who 
has not only contributed to the interna-
tional reputation but also to the long-
term establishment of our IMPRS.

The visibility of our program is evident 
in the consistently high application 
numbers. This year, we received a record 

914 applications from 75 countries, 
representing an impressive nearly 50% 
increase compared to the application 
numbers in recent years. To ensure fair 
competition for the 24 coveted study 
places, we will continue to apply our 
well-proven three-stage selection pro-
cess, which has been conducted entirely 
online since the onset of the pandemic.

In spring 2023, 
our Mol-
bio program, 
along with its 
twin program 
in Neurosci-
ences, par-
ticipated in a 
new cycle of 
quality review 
and accredita-

tion of study programs at the University 
of Göttingen. The focus was on qual-
ity assurance and the unique structure 
of our intensive MSc course program. 
A plenary discussion with the Dean of 
Studies of the Faculty of Biology and 
Psychology, Molbio/Neuro students, 
and faculty members highlighted the 
successful implementation of previous 
recommendations, including preventive 
stress check-ups and a focus on student 
health. Transparent recruitment of new 
students, close monitoring of program 
progress, and active student participa-
tion in decision-making processes were 
recognized as essential cornerstones of 
our quality assurance measures.

The enthusiasm and commitment of our 
student community have allowed our 
student-organized annual Horizons in 
Molecular Biology conference to cele​
brate its 20th anniversary in September 

2023 (see also p. 44 of this newsletter). 
Additionally, we continued the tradition 
of our monthly culture night, thanks to 
generous donations from our alumni 
in response to last year�s fundraising 
campaign. Our Molbio PhD Retreat to 
Leipzig in summer and the two-day re-
treat for Master students after completing 
the �rst year of intensive coursework and 
exams were also highlights. Our annual 
MSc graduation and commencement 
ceremony (p. 36) was another memo-
rable event. In November 2023, the 5th 
cycle of our Alumni Mentoring Program 
was launched with several successful 
applications by Molbio PhD students.

Last but not least we invite everyone to 
save the date for our 25th anniversary 
celebrations on 12-14 September 2025. 
This event will be a great opportunity to 
foster contacts and friendships.

Peter Rehling, Marina Rodnina, Steffen Burkhardt
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A proximal +1 nucleosome...
At the heart of gene expression, tran-
scription controls which genes are 
switched on and off, key in the devel-
opment of any organism. The initia-
tion of this process is one of the ma-
jor checkpoints for RNA polymerase 
II (Pol II) to assemble on the gene 
promoter and �re transcription. Al-
though we understand how transcrip-
tion functions on a linear promoter, 
the DNA information of the cell is 
hidden by chromatin, which is com-
posed by nucleosomes that arrange 

PhD- and MSc-related publications 2023 (current and former students of the Molecular Biology program in bold type)

Abril-Garrido J, Dienemann C, Grabbe F, Velychko T, Lidschreiber M, Wang H, Cramer P (2023) Structural basis of transcription 
reduction by a promoter-proximal +1 nucleosome. Mol Cell 83(11), 1798-1809.e7

Alfaro AJ, Dittner C, Becker J, Loft A, Mhamane A, Maida A, Georgiadi A, Tsokanos FF, Klepac K, Molocea CE, El-Merahbi R, Mot-
zler K, Geppert J, Karikari RA, Szendrödi J, Feuchtinger A, Hofmann S, Karaca S, Urlaub H, Diaz MB, Melchior F, Herzig S (2023) 
Fasting-sensitive SUMO-switch on Prox1 controls hepatic cholesterol metabolism. EMBO Rep 24(10), e55981

Fig. 1: Model of transcription regulation by a +1 nucleosome. The position of the +1 nucleosome to the gene promoter distinctly regulates 

transcription by interfering with PIC assembly. Different gene categories and a gradient showing decreasing RNA synthesis are denoted on the 

left (green, high synthesis; red, no synthesis).

in an irregular fashion at steady-state.

Gene promoters are no less and are 
surrounded or covered by nucleo-
somes within the cell. For transcrip-
tion initiation to occur, Pol II must 
�rst identify the right gene to express 
and, subsequently, recruit transcrip-
tion factors to assemble the Pol II 
pre-initiation complex (PIC) at the 
promoter. The PIC forms close to the 
+1 nucleosome, which is the �rst nu-
cleosome positioned downstream of 

a gene promoter, and thus the role of 
this nucleosome in transcription ini-
tiation has been subject of scienti�c 
debate and biochemical studies.

In the late 1980s, various research 
groups noticed that Pol II could not 
initiate transcription on DNA tem-
plates covered by nucleosomes. 
These biochemical experiments sug-
gested that the nucleosome served 
as an inhibitor of transcription ini-
tiation. 
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Julio Abril Garrido completed his doctoral 
research in December 2023 in the department  
of Patrick Cramer at the Max Planck Institute for Mul-
tidisciplinary Sciences, where he currently works as a 
postdoctoral researcher.

These results were published in Abril-Garrido J, Diene-
mann C, Grabbe F, Velychko T, Lidschreiber M, Wang 
H, Cramer P (2023) Mol Cell 83(11), 1798-1809.e7

Depp C, Sun T, Sasmita AO, Spieth L, Berghoff SA, Steixner-Kumar AA, Subramanian S, Möbius W, Göbbels S, Saher G, Zampar S, 
Wirths O, Thalmann M, Saito T, Saido T, Krueger-Burg D, Kawaguchi R, Willem M, Haass C, Geschwind D, Ehrenreich H, Stassart R, 
Nave K-A (2023) Myelin dysfunction drives amyloid deposition in mouse models of Alzheimer�s disease. Nature 618(7964), 349-357

Esiyok N, Heide M (2023) The SVZ stem cell niche-components, functions, and in vitro modelling. Front Cell Dev Biol 11, 1332901

Garg G, Dienemann C, Farnung L, Schwarz J, Linden A, Urlaub H, Cramer P (2023) Structural insights into human co-transcriptional 
capping. Mol Cell 83(14), 2464

...jams transcription initiation
The model was simple � the nucleo-
some would impede promoter ac-
cess to Pol II and transcription fac-
tors as a red traffic light signals cars 
to stop before an intersection. These 
long-standing in vitro observations 
had an important drawback: the 
reconstituted nucleosomes did not 
have a fixed position within the pro-
moter DNA. 

However, does the nucleosome 
regulate transcription differently de-
pending on its position relative to the 
promoter? To answer this question, 
we made use of omics technologies 
in cells and found out that the +1 
nucleosome tends to locate closer to 
the promoter when transcription is 
being switched off. At the same time, 
we also reproduced this effect in vi-
tro using purified Pol II and initia-
tion factors � the position of the +1 
nucleosome correlated with the lev-
els of transcription in the test tube. 
Subsequently, we employed electron 
cryo-microscopy (cryo-EM) to deter-
mine structural states that would al-
low us to decipher the mechanism of 
the transcription inhibition we ob-
served in cells and in vitro. 

We discovered that while the PIC as-
sembles normally with a +1 nucleo-
some positioned 18 bp downstream 
of the transcription start site (TSS), it 
assembles in an inhibited state when 
this nucleosome locates 8 bp closer 
to the promoter (10 bp downstream of 
TSS). Here, we observed that the nu-
cleosome occludes promoter DNA, 
preventing the translocase general 
transcription factor IIH (TFIIH) from 
binding DNA. Consequently, TFIIH 
adopts its closed state, incompatible 
with DNA opening. We could also 
determine a structure where the PIC 
assembled at the promoter without 
TFIIH in the presence of a promoter-
proximal +1 nucleosome, which was 
tilted towards the position previously 
occupied by TFIIH.

The structural data corroborated our 
in vivo and biochemical observa-
tions, since they showed a reduction 
of transcription when the +1 nucleo-
some is as close as 10 bp to the pro-
moter region. This led us to propose 
that a promoter proximal +1 nucleo-
some not only inhibits transcription 
but also interferes with the produc-
tive assembly of the PIC (Fig. 1). 
Therefore, our study comprised the 
first structural and molecular basis 
to understand the distance-depen-
dent regulation imposed by the +1 
nucleosome on transcription.
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Jain N, Gomkale R, Bernhard O, Rehling P, Cruz-Zaragoza LD (2023) A quantitative �uorescence-based approach to study mito-
chondrial protein import. EMBO Rep 24(5), e55760

Jain S, Koziej L, Poulis P, Kaczmarczyk I, Gaik M, Rawski M, Ranjan N, Glatt S, Rodnina MV (2023) Modulation of translational 
decoding by my6A modi�cation of mRNA. Nat Commun 14, 4784

Jentoft IMA, Bäuerlein FJB, Welp LM, Cooper BH, Petrovic A, So C, Penir SM, Politi AZ, Horokhovskyi Y, Takala I, Eckel H, Mol-
trecht R, Lenart P, Cavazza T, Liepe L, Brose N, Urlaub H, Fernandez-Busnadiego R, Schuh M (2023) Mammalian oocytes store pro-
teins for the early embryo on cytoplasmic lattices. Cell 186, 1-20

Ida Jentoft completed her doctoral research in 2023 
in the department of Melina Schuh at the Max Planck 
Institute for Multidisciplinary Sciences. Recently she 
joined the Pauli group at the IMP in Vienna as a postdoc.

Jentoft IMA, Bäuerlein FJB, Welp LM, Cooper BH, Petro-
vic A, So C, Penir SM, Politi AZ, Horokhovskyi Y, Takala 
I, Eckel H, Moltrecht R, Lenart P, Cavazza T, Liepe L, 
Brose N, Urlaub H, Fernandez-Busnadiego R, Schuh M 
(2023) Cell 186, 1-20

ization of the proteins was debated. To 
investigate the localization of PADI6 and 
the SCMC, we generated a mouse line 
where a HaloTag-sequence was inserted 
into the endogenous locus of PADI6. 
Strikingly, the HaloTag-PADI6 protein 
showed a uniform distribution through-
out the cytoplasm (Figure 1A). Similarly, 
overexpressed HaloTag-SCMC reporter 
proteins exhibited a cytoplasmic distri-
bution. The reporter proteins further re-
vealed an organization of PADI6 and the 
SCMC into short �laments.

Given their uniform cytoplasmic distri-
bution and their requirement for CPL 
formation, we next asked whether the 
PADI6/SCMC protein �bers and the 
CPLs are the same structure. Using 
pan-expansion microscopy (pan-ExM), 
we could visualize both CPLs and the 
PADI6/SCMC proteins using light mi-
croscopy at high resolution. This con-
�rmed the previously unappreciated 
�brous organization of PADI6/SCMC 
proteins as well as their localization to 
CPLs (Figure 1B). Together, these data 
show that CPLs are composed of PADI6 
and SCMC proteins.

To understand why loss of CPLs in the 
oocyte leads to early embryonic arrest, 
we compared the proteomes of oocytes 
with and without CPLs. Mass spectrom-
etry analysis revealed the depletion of 

several proteins crucial for early em-
bryonic development in the absence of 
CPLs (Figure 1C-E). Surprisingly, RNA-
sequencing analysis showed no chang-
es in their respective transcript levels, 
suggesting a potential role of CPLs in 
protein stabilization or storage. To test 
this, we next investigated the cellular 
localization of candidate proteins using 
ExM. Surprisingly, we found that many 
of the depleted proteins were enriched 
on CPLs in wild-type oocytes. An exam-
ple protein, UHRF1, important for DNA 
methylation maintenance is shown in 
Figure 1F.

Furthermore, cryo-electron tomograms 
of vitri�ed mouse oocytes revealed 
that CPL �bers consist of highly regu-
lar, stacked �laments. This architecture 
likely provides a large surface area for 

storing maternally provided proteins 
(Figure 1G). Together, these �ndings 
demonstrate that CPLs are required to 
accumulate and store essential proteins 
essential for preimplantation embryo 
development.

In summary, this study unveils a novel 
maternal protein storage compartment 
in mammalian oocytes. By stockpiling 
essential proteins on CPLs, the egg can 
meet the immediate needs of the early 
embryo. This research sheds light on 
poorly understood, fundamental as-
pects of oocyte biology and emphasizes 
the importance of oocyte cytoplasmic 
maturation for the developmental com-
petence of early embryos.

The oocyte protein pantry (continued)
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SHIP happens

Antigen engagement of the B cell an-
tigen receptor (BCR) of a naïve B cell 
in a secondary lymphatic organ trig-
gers complicated processes with the 
aim of generating antibody secreting 
plasma cells and long-lived memory 
B cells. Errors in these processes can 
give rise to malignant neoplasms such 
as Burkitt lymphoma (BL), which is 
an aggressively growing B cell lym-
phoma. The established chemother-
apy regiment guarantees a favorable 
outcome in young children, which 
are the largest patient group. How-

Fig. 1: Proliferation (A.) and percentage 

of cleaved-caspase 3 positive (B.) Ramos 

WT, SHIP2-de�cient and reconstituted 

cells. Seahorse assay indicating the ATP 

production rates of the same Ramos cell 

lines (C.). Percentage of plasma membrane 

localized, PI(3,4)P2 speci�c biosensor (GFP-

2x-TAPP1-PH) (D.) and the effect of induced 

overexpression of the biosensor compared to 

GFP only cells (E.). Effects of shRNA induced 

down-regulation of SHIP1 (shINPP5D) 

combined with SHIP2-de�ciency and 

treatment with the PI3K inhibitor copanlisib 

(F.). Postulated model of the role of SHIP1/2 as 

contributors to BL cell survival by promoting 

the energy metabolism (G.). For simplicity, 

only the results of Ramos cells are shown.

Jia JQ, Hilal T, Bohnsack KE, Chernev A, Tsao N, Bethmann J, Arumugam A, Parmely L, Holton N, Loll B, Mosammaparast N, Bohn-
sack MT, Urlaub H, Wahl MC (2023) Extended DNA threading through a dual-engine motor module of the activating signal co-inte-
grator 1 complex. Nat Commun 14(1), 1886

Ka�an H, Mozaffari-Jovin S, Bagheri M, Shaegh SAM (2023) Light-sheet �uorescent microscopy: fundamentals, developments and 
applications. Physica Scripta 98 (8), 082001

Liu YT, Senkler J, Herrfurth C, Braun HP, Feussner I (2023) De�ning the lipidome of Arabidopsis leaf mitochondria: Speci�c lipid 
complement and biosynthesis capacity. Plant Physiol 191(4), 2185-2203

SHIPs contribute to Burkitt lymphoma survival by promoting the energy metabolism
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Mayr F, Kruse V, Fuhrmann DC, Wolf S, Löber J, Alsouri S, Paglilla N, Lee K, Chapuy B, Brüne B, Zenz T, Häupl B, Oellerich T, 
Engelke M (2023) SH2 domain-containing inositol 5-phosphatases support the survival of Burkitt lymphoma cells by promoting en-
ergy metabolism. Haematologica, Early view Nov 2, 2023. doi:10.3324/haematol.2023.283663

Michanski S, Kapoor R, Steyer AM, Möbius W, Früholz I, Ackermann F, Gültas M, Garner CC, Hamra FK, Neef J, Strenzke N, Moser 
T, Wichmann C (2023) Piccolino is required for ribbon architecture at cochlear inner hair cell synapses and for hearing. EMBO Rep 
24(9), e56702

Morguies N, Opazo F, Rizzoli SO, Reshetniak S (2023) traf�cking proteins show limited differences in mobility across different post-
synaptic spines. iScience 26(2), 105971

Florian Mayr completed his doctoral research in 
November 2023 in the Department of Cellular and Mo-
lecular Immunology at the University Medical Center 
Göttingen under the supervision of Michael Engelke.

These results were published in Mayr F, Kruse V, Fuhr-
mann DC, Wolf S, Löber J, Alsouri S, Paglilla N, Lee K, 
Chapuy B, Brüne B, Zenz T, Häupl B, Oellerich T, Engel-
ke M (2023) Haematologica, Early view Nov 2, 2023

ever, due to the associated harshness, 
the therapy cannot be used in elderly 
patients or patients without access to 
suf�cient medical care, a particular 
problem considering that the highest 
incidence rates of this lymphoma are 
found in developing countries. 

The aggressive growth characteristic 
of BL is fuelled by an overexpression 
of the MYC oncogene, which comes 
with the downside of inducing apop-
tosis. As a counterweight, a signi�cant 
portion of BLs exploits the antigen-in-
dependent BCR signaling to maintain 
survival. While it is known that the 
survival signaling is mediated by the 
phosphoinositide-3-kinase (PI3K), the 
details of the rewired BL-speci�c BCR 
signaling network remain poorly un-
derstood. A small-hairpin RNA (shRNA) 
based loss of function screen revealed 
that the SH2 domain-containing 5-ino-
sitol phosphatase 2 (SHIP2) potentially 
in�uences the survival of BL cells. 

Generation and characterization of 
multiple SHIP2-de�cient BL cell lines 
revealed a perturbed proliferation and 
increased apoptosis. Furthermore, 
these effects could not be observed in 
a surface BCR-negative BL cell line, 
suggesting that SHIP2 activity is regu-
lated by tonic BCR signaling. SHIP2 is 
generally described as a negative regu-

lator of AKT activity, yet the phosphor-
ylation levels of AKT remained stable 
in the absence of SHIP2. 

The loss of SHIP2 did not have a ma-
jor impact on the tonic BCR signaling 
network as revealed by phosphopro-
teomics. In contrast, SHIP2 de�ciency 
attenuated the ATP production inde-
pendently of glucose uptake. Loss of 
SHIP2 decreased the pool of its en-
zymatic product, phosphatidylinosi-
tol-3,4-bisphosphate (PI(3,4)P2), at the 
intracellular lea�et of the plasma mem-
brane. +PI(3,4)P2 is required for an ef-
�cient energy metabolism, as shielding 
or enzymatic conversion of PI(3,4)P2 at 
the intracellular lea�et of the plasma 
membrane strongly decreased BL cell 
survival. Further, interference with the 
activity of SHIP1 mirrored the effects 
observed in SHIP2-de�cient cells, in-

dicating a redundant function between 
the two inositol phosphatases based on 
the production of PI(3,4)P2. Consistent-
ly, interruption of SHIP1/2 activity in BL 
cell lines augmented the susceptibility 
to inhibition of other effectors of the 
PI3K signaling pathway, namely mTOR, 
PI3K, PDK1 but not AKT. 

This study provides a molecular basis 
describing how tonic BCR signals are 
linked to an ef�cient energy metabo-
lism, which is particularly necessary 
to fuel a fast-growing tumor such as 
BL. Moreover, these discoveries may 
serve as a basis to potentially enhance 
the treatment ef�ciency of BL by tar-
geting the energy supply through the 
inhibition of SHIP proteins, thus in-
creasing the vulnerability to targeting 
survival signals.

SHIP happens (continued)
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Naintara Jain is a doctoral researcher in the 
Department of Cellular Biochemistry (Rehling lab) at 
the University Medical Center Göttingen.

These results were published in Jain N, Gomkale R, 
Bernhard O, Rehling P, Cruz-Zaragoza LD (2023) A 
quantitative �uorescence-based approach to study 
mitochondrial protein import. EMBO Rep 24(5), 
e55760

Quililan K, Oberbeckmann E, Cramer P, Oudelaar AM (2023) In vitro reconstitution of chromatin domains. Nature Genetics 
doi:10.1038/s41588-023-01649-8

SchmitzovÆ J, Cretu C, Dienemann C, Urlaub H, Pena V (2023) Structural basis of catalytic activation in human splicing. Nature 
617(7962), 842

Stitzinger SH, Sohrabi-Jahromi S, Söding J (2023) Cooperativity boosts af�nity and speci�city of proteins with multiple RNA-binding 
domains. NAR: genomics and bioinformatics 5 (2), lqad057

Lighting up mitochondrial import (continued)

(Presequence Translocase Associated 
Motor). Proteases then cleave off the 
targeting signal for the mature pro-
tein to fold functionally. Any defect 
in the import machineries can lead to 
mitochondrial dysfunction, oxidative 
stress and metabolic disorders.

Mitochondrial import is commonly 
studied using radioactive in vitro im-
port assays. Precursor proteins are 
synthesized and [35S]-labelled in 
reticulocyte lysates. Co-incubation 
with puri�ed mitochondria under op-
timum buffer and temperature condi-
tions allows the precursor to cross the 
mitochondrial envelop, and protease 
treatment thereafter digests any unim-
ported proteins. End point reactions 
and negative controls can be studied 
by disrupting the membrane potential. 
Samples can be resolved using PAGE 
and visualized by autoradiography. 
This sensitive technique providing 
kinetic resolution has allowed us to 
understand much about protein trans-
location. The use of expensive and 
restricted radioactivity, inadequate 
quantitative information, and low po-
tential for high throughput are signi�-
cant limitations.

To address these challenges, we 
adapted the method described above 
by replacing the radioactive substrate 

with a precursor-�uorophore fusion 
for a fast and sensitive non-radioac-
tive method. A model protein was en-
gineered with a C-terminal Cysteine 
which could be attached to a DyLight 
�uorophore by maleimide-mediated 
addition. The preprotein was imported 
in a time- and membrane potential-
dependent manner. The output could 
be measured using PAGE or even a 
96-well plate. 

The nature and position of the �uoro-
phore did not affect import kinetics. 
The protein could be titrated and the 
�uorescence measured for a quantita-
tive output. We could not only perform 
functional analysis in yeast mutants 
with impaired import machinery, but 
could also import chemical amounts 
which may challenge the system fur-

ther and elucidate mechanistic limita-
tions. As a bonus, we could also track 
the assembly of complex V of the OX-
PHOS system by importing and visu-
alising �uorescent Atp5 (a peripheral 
complex V protein) on a native gel.

Currently restricted to matrix pro-
teins and requiring complex protein 
purification, this method has its own 
limitations. However, in comple-
mentation with other alternatives 
published, we now have one more 
piece of the jigsaw puzzle to help us 
get a better understanding of mito-
chondrial import.
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A basic recipe for chromatin folding

Eukaryotic genomes are folded into 
higher-order chromatin structures in a 
way that allows seamless transcription, 
replication and DNA repair. However, 
the molecular mechanisms underlying 
the spatial organization of the genome 
still lack clarity. At the primary level of 
organization lies the nucleosome core 

Fig. 1: a. Schematic overview of the procedure. b. Contact matrices of in vivo and in vitro chromatin interaction data with corresponding 

nucleosome occupancy pro�les (MNase-seq) plotted at the de�ned genomic region. Gene and sequence composition annotation are shown at 

the top and in vivo and in vitro ChIP-seq data for Abf1 are shown below the in vivo data.

Understanding the core mechanisms that drive higher order genome organization

Thompson HL, Shen W, Matus R, Kakkar M, Jones C, Dolan D, Grellscheid S, Yang X, Zhang N, Mozaffari-Jovin S, Chen C, Zhang 
X, Topping JF, Lindsey K (2023) MERISTEM-DEFECTIVE regulates the balance between stemness and differentiation in the root meri-
stem through RNA splicing control. Development 150 (7), dev201476

Tynianskaia L, Esiyok N, Huttner WB, Heide M (2023) Targeted microinjection and electroporation of primate cerebral organoids for 
genetic modi�cation. J Vis Exp 193, e65176

Vedel IM, Prestel A, Zhang Z, Skawinska NT, Stark H, Harris P, Kragelund BB, Peters GHJ (2023) Structural characterization of hu-
man tryptophan hydroxylase 2 reveals that L-Phe is superior to L-Trp as the regulatory domain ligand. Structure 31 (6), 689 - 699.e6

particle, consisting of 147 base pairs of 
DNA wrapped around a histone octam-
er. Nucleosome core particles are con-
nected by short DNA �linkers�, creating 
arrays resembling �beads on a string�. 
Subsequently, nucleosome arrays fold 
into more complex higher-order struc-
tures. In mammals, they are organized 

into self-interacting chromatin domains 
spanning hundreds of kilobases to a 
million bases. These domains are con-
served in fruit �ies and budding yeast, 
in which their sizes are much smaller. 
Whether these domains in�uence the 
regulatory landscape or vice versa is 
still an open question. To gain a clearer 
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Kimberly Quililan completed her Master thesis 
in the Lise Meitner Group Genome Organization and 
Regulation of Marieke Oudelar at the MPI for Multidis-
ciplinary Sciences before she joined the Francis Crick 
Institute in London for her PhD.

These results were published in Quililan K, Ober-
beckmann E, Cramer P, Oudelaar AM (2024). In vitro 
reconstitution of chromatin domains shows a role for 
nucleosome positioning in 3D genome organization. 
Nature Genetics doi:10.1038/s41588-023-01649-8

Wang C, Ulryck N, Herzel L, Pythoud N, Kleiber N, GuØrineau V, Jactel V, Moritz C, Bohnsack MT, Carapito C, Touboul D, Bohn-
sack KE, Graille M (2023) N 2-methylguanosine modi�cations on human tRNAs and snRNA U6 are important for cell proliferation, 
protein translation and pre-mRNA splicing. Nucleic Acids Res 51(14), 7496-7519

Zhang XC, Xue K, Salvi M, Giller K, Stopp M, Weisenburger S, Sandoghdar V, Unden G, Becker S, Andreas LB, Griesinger C (2023) 
Mechanism of sensor kinase CitA transmembrane signaling. bioRxiv preprint doi:10.1101/2023.02.06.527302

understanding of the relationship be-
tween genome structure and function, 
it is essential to establish a prior under-
standing of the mechanisms underlying 
domain formation.

In this study, we used a bottom-up ap-
proach to address this question, by re-
constituting native chromatin of the 
budding yeast Saccharomyces cere-
visiae and assessing its 3D genome 
structure at very high resolution. We 
reconstituted chromatin in vitro by in-
cubating puri�ed recombinant yeast 
histone octamers with a plasmid library 
covering a fraction of the yeast genome 
(Fig1a). Incubation at high salt condi-
tions and overnight dialysis into low-
salt buffer led to spontaneous formation 
of nucleosomes that are positioned at 
random and irregular sites. To recon-
stitute regular nucleosome positioning, 
we incubated the chromatin thereafter 
with puri�ed, sequence-speci�c DNA-
binding transcription factors and ATP-
dependent chromatin remodelers. As 
transcription factors (TFs), we used Abf1 
and Reb1 that bind promoter regions 
and act as pioneer factors and tran-
scriptional activators. As chromatin re-
modelers, we used INO80, ISW2, and 
Chd1. These remodelers create regular-
ly spaced nucleosome arrays relative to 
reference sites; in our system these cor-
respond to Abf1 and Reb1 binding sites.

After reconstituting chromatin, we 
analyzed its folding pattern using a 
micrococcal nuclease (MNase)-based 
chromosome conformation capture 
approach. This relies on digesting 
chromatin with MNase and subse-
quent proximity ligation of crosslinked 
chromatin. This approach allowed us 
to map interactions between nucleo-
somes to reconstruct the 3D structure 
of chromatin using sequencing.

We found that in the presence of both 
TFs and one of the chromatin remod-
elers, we could create nucleosome ar-
rays that fold into domains resembling 
in vivo yeast chromatin. The bound-
aries of these domains are formed by 
nucleosome free regions (NFR) (Fig1b). 
This means that regularly phased and 
spaced arrays of nucleosomes having 

a strong NFR serve as minimal ingre-
dients for forming chromatin domains 
in yeast. 

Our observations underline that nucleo-
some positioning alone is required and 
suf�cient for forming in vivo-like chro-
matin domains. We were able to recon-
stitute in vivo-like chromatin in absence 
of the transcriptional machinery or SMC 
proteins for forming loops, a model pro-
posed in previous studies. Our �ndings 
suggest that regular nucleosome posi-
tioning may be important for forming 
chromatin boundaries across eukaryotic 
species. Although this process is suf�-
cient to drive the basic organization of 
the small budding yeast genome, high-
er eukaryotes have evolved additional 
mechanisms, including loop extrusion, 
to structure their larger genomes.
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Fatima Zahra Alkafri
Syria 
University of Sharjah
Bachelor of Science
Biotechnology

https://www.uni-goettingen.de/en/679309.html

Master‘s class of 2023/24

Fazel Amirvahedi Bonab
Iran
University of Tehran
Bachelor of Science
Molecular Biology, Genetics, Neuroscience, 
Bioinformatics, Machine Learning

https://www.uni-goettingen.de/en/679310.html

Branimir Ayvazov
Bulgaria
University of Aberdeen
Bachelor of Science
Molecular Biology, Biochemistry, Molecular 
Microbiology

https://www.uni-goettingen.de/en/679311.html

Merve Nida Ba�türk
Turkey
Bilkent University
Bachelor of Science
Molecular Biology and Genetics

https://www.uni-goettingen.de/en/679312.html

Jona Vivien Brückner
Germany
University of Bielefeld
Bachelor of Science
Molecular Biology

https://www.uni-goettingen.de/en/679313.html

Fatma Chafra
Turkey, Tunisia
Bilkent University
Bachelor of Science
Molecular Biology and Genetics

https://www.uni-goettingen.de/en/679314.html

Ritabhas Das
India
St. Xavier�s College Kolkata, Tata Institute of 
Fundamental Research (TIFR) Mumbai
Master of Science
Microbiology, Cell Biology, Neurobiology

https://www.uni-goettingen.de/en/679315.html

Parisa Dashtestani
Iran
Kharazmi University 
Bachelor of Science
Cell and Molecular Biology

https://www.uni-goettingen.de/en/679316.html

Katharina Sophia Harms
Germany
University of Lübeck
Bachelor of Science
Molecular Life Science

https://www.uni-goettingen.de/en/679317.html

Khushboo Jain
India
Indian Institute of Science Education and Research
Master of Science
Biology (Cell Biology, Genetics, Epigenetics, 
Immunology, Microbiology, Biochemistry) 

https://www.uni-goettingen.de/en/679318.html

Elif Ay�enur Karay
Turkey
Bo�aziçi University  
Bachelor of Science
Molecular Biology and Genetics

https://www.uni-goettingen.de/en/679319.html

Hannah Marie Knerich
Germany, United Kingdom
Georg-August-University Göttingen
Bachelor of Science
Biochemistry

https://www.uni-goettingen.de/en/679320.html
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Kaatje Knüwer
Germany
University of Bremen
Bachelor of Science
Biology

https://www.uni-goettingen.de/en/679321.html

Master‘s class of 2023/24

Marta Kolari�
Croatia
University of Rijeka
Bachelor of Science
Biotechnology and Drug Research

https://www.uni-goettingen.de/en/679322.html

Arina Kurochkina
Russian Federation
Lomonosov Moscow State University
Bachelor of Science
Biotechnology, Molecular Biology

https://www.uni-goettingen.de/en/679323.html

Nina Lenarsic
Slovenia
University of Aberdeen
Bachelor of Science
Molecular Biology, Biochemistry, Cancer 
Biology

https://www.uni-goettingen.de/en/679324.html

Deepa Mehta
India
Indian Institute of Technology Mandi (IIT Mandi) 
Master of Technology
Cell and Molecular Biology, Biochemistry

https://www.uni-goettingen.de/en/679325.html

Tashveen Moonian
Mauritius
Technische Universität Braunschweig
Bachelor of Science
Molecular and Cellular Biology

https://www.uni-goettingen.de/en/679326.html

Gabriel Luke Pisani
Malta
University of Malta
Bachelor of Science
Biochemistry, Genetics, Cellular Biology

https://www.uni-goettingen.de/en/679327.html

Foad Rommasi
Iran
Tarbiat Modares University of Tehran
Master of Science
Cell and Molecular Biology, Biochemistry 

https://www.uni-goettingen.de/en/679328.html

Sait �eyhanl�
Turkey, Syria
Middle East Technical University
Bachelor of Science
Molecular Biology

https://www.uni-goettingen.de/en/679329.html

Shruti Thottakara Guruvayurappan
India
Shiv Nadar University, Delhi-NCR
Bachelor of Science
Molecular Biology, Biochemistry, Immunology, Cell 
Biology, Microbiology, Bioinformatics, Genetics

https://www.uni-goettingen.de/en/679330.html

Natalie Varahram
Germany
Maastricht University
Bachelor of Liberal Arts and Science
Molecular and Cell Biology

https://www.uni-goettingen.de/en/679331.html
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PhD projects started in 2023
Svenja Ahlmann
Role of the selective 
autophagy receptor Sm-
NBR1 in development of 
Sordaria macrospora.
Stefanie Pöggeler,
Kai Heimel,
Henning Urlaub

Florian Aust
Exploring small molecules 
as tools to understand and 
manipulate HECT-type 
ligases.
Sonja Lorenz,
Kai Tittmann,
Henning Urlaub

Subhro Basu
High-resolution mechani-
stic studies of Proteasome 
function by time-resolved 
cryo-EM.
Holger Stark,
Henning Urlaub,
Stefan Jakobs

Rhythm Bharti
Fidelity of mitochondrial 
translation.
Marina Rodnina,
Henning Urlaub,
Ricarda Richter-Dennerlein

Mandira Choppella
Investigation of mitochon-
drial nucleoid structure 
and dynamics using super-
resolution microscopy.
Stefan Jakobs,
Hauke Hillen,
Marieke Oudelaar

Zahra Fakhraei Ghazvini
Chromatin architecture 
throughout mammalian 
oocyte development. 
Marieke Oudelaar,
Henning Urlaub,
Melina Schuh

Maria Groshkova
Understanding the role 
and mechanisms of a puta-
tive monoamine modulati-
on of synaptic transmission 
at the endbulb of Held.
Tobias Moser,
Silvio Rizzoli,
Erwin Neher

Neringa Liutikaite
Roles of ZNF222 and 
NBPF14 in development 
and evolution of human 
brain.
Michael Heide,
Gregor Bucher,
Lutz Walter

Pooja Mehta
Dynamics of oogenesis 
in�Clytia hemisphaerica�as 
analyzed by live lightsheet 
imaging.
Peter Lenart,
Gregor Bucher,
Melina Schuh

Tim Prolingheuer
Electron cryo-microscopic 
structural analysis of 
membrane protein com-
plexes at atomic resolution. 
Holger Stark,
Henning Urlaub,
Ashwin Chari

Saruby Sharma
Structural and functio-
nal characterization of 
human mitochondrial 
membrane protein 
complexes.
Hauke Hillen,
Marina Rodnina
Alexander Stein

Ana Vuckovic
Structural and bioche-
mical characterization 
of non-canonical RNA 
processing in mito-
chondria.
Hauke Hillen,
Alex Faesen,
Katherine Bohnsack

Siyu Wang
Non-native interactions 
in the intermediate state 
driving the HemK NTD 
co-translational folding.
Marina Rodnina,
Kai Tittmann,
Jörg Enderlein 

Yi Zhu
High-resolution analy-
sis of higher-order 3D 
genome structures.
Marieke Oudelaar,
Jan de Vries, 
Johannes Söding
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Faculty Members 

Bertram Brenig has been re-
elected for another term as 
Senator of the Leopoldina (Class 
II, Section 6).

Patrick Cramer was awarded 
the Shaw Prize of the Shaw Prize 
Foundation and the Roentgen Me-
dal 2023 of the German Röntgen 
Museum Remscheid-Lennep. In 
June 2023 he took up of�ce as Pre-
sident of the Max Planck Society.

Ivo Feußner received the Euro-
pean Lipid Science Award 2023.

Stefan Hell received the Medal 
of Honor �In Publica Commoda� 
of the University of Göttingen.

Hauke Hillen received an ERC 
Starting Grant and the EMBO 
Young Investigator Award.

Tobias Moser received the ERC 
Proof of Concept Grant.

Honors and Awards
Marieke Oudelaar was awarded 
an ERC Starting Grant.

Melina Schuh received an 
Honorary Professorship of the 
University of Göttingen.

Students 
(current and former)

Ida Jentoft received the Inter-
national Birnstiel Award for 
Doctoral Research in Molecular 
Life Sciences, awarded by the 
Max Birnstiel Foundation and the 
Research Institute of Molecular 
Pathology (IMP).

Delong Li received the GBM 
Master Award 2023, granted by 
the Gesellschaft für Biochemie 
und Molekularbiologie.

Simone Mayer was awarded the 
15th Eva Luise Köhler Research 
Prize for Rare Diseases by the 
Eva Luise and Horst Köhler 
Foundation.

Dragomir Milovanovic recei-
ved an ERC Starting Grant and 
an HFSP collaborative grant as 
lead PI.

Agata Witkowska was awarded a 
NeuroCure Research Fellowship 
and started a project group in 
her department in January 2024.

Summa cum laude distinctions 
for their doctoral theses and 
defense in 2023 were awarded 
to Ida Jentoft, Florian Mayr and 
Valentyn Petrychenko. 

In addition, summa cum laude 
was awarded for the PhD de-
fenses of Julio Abril Garrido, 
Sakshi Jain, Julia Kurlovich, 
Kseniia Lysakovskaia, Debojit 
Saha, Ninadini Sharma and 
Aikaterini Vrentzou.

Congratulations!

   GBM Master Award for Delong Li

We congratulate Delong Li, who received the GBM Master Award 
2023, granted by the Gesellschaft für Biochemie und Molekularbiologie 
and donated jointly with Springer Verlag, for his excellent performance 
in his Master examinations and his Master thesis entitled �Evolutionary 
conservation of in�uenza capsnatching�. This award is meant to be a 
distinction for graduated students who submitted an outstanding Master 
thesis in the molecular life sciences.

Delong�s research was done in the Department of Molecular Biol-
ogy (Cramer) at the Max Planck Institute for Multidisciplinary Sciences 
(MPI-NAT) under the supervision of Michael Lidschreiber. The photo was 
taken in October 2023 at the Molbio MSc graduation ceremony in the 
Manfred-Eigen Lecture Hall of the MPI-NAT.
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Svenja Ahlmann
(Stefanie Pöggeler)
Role of NBR1-mediated 
selective autophagy in the 
�lamentous fungus Sordaria 
macrospora.

˙agla Alagöz
(Alex Faesen) 
Biochemical reconstitution 
of the lipid transfer unit in 
human autophagy.

Florian Aust
(Alex Faesen) 
Biochemical reconstitution 
and characterization of 
the human class III phos-
phatidylinositol-3-kinase 
complex I.

Subhro Basu
(Holger Stark)
Atomic resolution structure 
determination of H. pylori 
urease by cryo-EM.

Rhythm Bharti
(Marina Rodnina)
Mass spectrometric quanti-
�cation of missense errors 
in human mitochondrial 
translation.

Adil Boolani
(Melina Schuh) 
Mechanisms of material 
transfer in the mouse embry-
onic germ cell environment.

Mandira Choppella
(Stefan Jakobs)
Investigation of TFAM dynam
ics in single mitochondrial 
nucleoids using MINFLUX 
nanoscopy.

The Masters of 2023
Joseph Neos Cruz
(Karla Neugebauer) 
Dissecting patterns of microe-
xon splicing during transcrip-
tional elongation.

Naomi Elbing
(Michael Engelke)
The role of phosphatidylino-
sitol-3,4-bisphosphate in the 
�tness of Burkitt�s lympho-
ma B-cells.

Zahra Fakhraei Ghazvini
(Marieke Oudelaar) 
Mapping enhancer-promoter 
interactions during lymphoid 
to myeloid transdifferentiati-
on at base-pair resolution.

AndrØ Fischer
(Jonathan Weisman)
Exploring the therapeutic 
potential of transcriptional 
adaptation using high-
throughput functional 
genomics.

Maria Groshkova
(Tobias Moser) 
Modulatory neurotransmit-
ter systems in the auditory 
brainstem.

Adriel Hernando
(Marieke Oudelaar)
Characterization of a target
ed protein depletion system 
for investigating the role of 
CTCF in multiway chroma-
tin interactions.

Kristin Konopatzki
(Ivo Feußner) 
The role of UDP-dependent 
glycosyltransferases (UGTs) in 
jasmonic acid metabolism in 
wounded Arabidopsis leaves.

Delong Li
(Michael Lidschreiber) 
Evolutionary conservation of 
In�uenza cap-snatching.

Neringa Liutikaite
(Michael Heide)
Investigating the cellular 
localization of NBPF14 in 
neural progenitor cells.

Pooja Mehta
(Sonja Lorenz)
Exploring the susceptibility 
of the HECT-type ubiquitin 
ligase HUWE1 to small 
molecules.

Felipe Monga Mora
(Dirk Görlich) 
Structural and functional 
analysis of nanobodies for 
immuno�uorescence and 
super-resolution microscopy.

Tim Prolingheuer
(Holger Stark)
Small molecule inhibition of 
Helicobacter pylori urease 
visualized by cryo-electron 
microscopy.

Saruby Sharma
(Alexander Stein)
On the role of the Doa10 
interactor BC10 in ER asso-
ciated protein degradation 
(ERAD).

Ana Vuckovic
(Hauke Hillen)
Puri�cation and functional 
characterization of human 
mitochondrial FASTK proteins.


































































