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Abstract: Epigenetic information is stored in the form of modified bases in the genome. The
positions and the kind of the base modifications determines the identity of the corresponding cell.
Setting and erasing of epigenetic imprints controls the complete development process starting from
an omnipotent stem cells and ending with an adult specialized cell. I am going to discuss results
related to the function and distribution of the new epigenetic bases 5-hydroxymethylcytosine
(hmC), 5-formylcytosine (fC), 5-carboxycytosine (caC) and 5-hydroxymethyluracil (Scheme 1).1
These nucleobases seem to control epigenetic programming of cells and establish genetic
programmability. Synthetic routes to these new bases will be discussed that enable the preparation
of oligonucleotides. The second part of the lecture will cover mass spectroscopic approaches to
decipher the biological functions of the new bases.[?! In particular, results from quantitative mass
spectrometry, new covalent-capture proteomics mass spectrometry and isotope tracing techniques
will be reported.t® Finally | am dicussing potential prabiotic origins of modified bases!l.
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Scheme 1: Depiction of the new epigenetic bases.
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A high-yielding, strictly regioselective prebiotic purine nucleoside formation pathway.


mailto:thomas.carell@lmu.de
http://www.carellgroup.de/
http://onlinelibrary.wiley.com/doi/10.1002/anie.201502722/abstract;jsessionid=C94555AD4A8BD227BA966E0756B8A05B.f04t04
http://onlinelibrary.wiley.com/doi/10.1002/anie.201502722/abstract;jsessionid=C94555AD4A8BD227BA966E0756B8A05B.f04t04
http://www.cell.com/cell-reports/abstract/S2211-1247%2815%2900273-9
http://www.cell.com/cell-reports/abstract/S2211-1247%2815%2900273-9
http://www.cell.com/abstract/S0092-8674%2813%2900152-9
http://www.cell.com/abstract/S0092-8674%2813%2900152-9
http://science.sciencemag.org/content/352/6287/833.long

Thomas Carell (Ph. D) was raised in Bad-Salzuflen (Germany). He studied chemistry at the Universities of Munster
and Heidelberg. In 1993 he obtained his doctorate with Prof. H. A. Staab at the Max Planck Institute of Medical
Research in Heidelberg. After postdoctoral training with Prof. J. Rebek at MIT (Cambridge, USA) in 1993-1995,
Thomas Carell moved to the ETH Ziirich (Switzerland) as an ass. professor to start independent research. He obtained
his habilitation (tenure) in 2000. He subsequently accepted a full professor position for Organic Chemistry at the
Philipps-Universitat in Marburg (Germany). In 2004 Thomas Carell moved to the Ludwig-Maximilians-Universitat
(LMU) in Munich (Germany), where he is heading a research group in chemical biology focused to analyze the
chemistry of epigenetic programming in DNA and RNA. Thomas Carell is a member of the National German Academy
Leopoldina and of the Berlin-Brandenburgische Academy of Arts and Sciences. He is a recipient of the Cross of Merit
from the Federal Republic of Germany. Thomas Carell obtained the German Leibniz award in 2014 (comparable to a
HHMI investigator in the USA).



