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The complexity of DNA
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DNA Duplex

Epigenetic control of transcription
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The molecules of the genetic code
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Reprogramming the epigenome

Exhibition
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Chemistry in zygotes
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The isotope standardized LC-MS quantification method (is-LC-MS)
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Quantification in brain tissues
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Distribution of mC and hmC in various tissues
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The function of hmC, fC and caC
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Discovery of fC and caC in ESC
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Potential chemistry of active demethylation
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Chemical mechanism of caC decarboxylation
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Chemical mechanism of caC decarboxylation
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5'-GAGCATCCGGTCACCGTCCCTTcaCGGAAAGG-3' ODN1

addition of amino acids
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Analysis of the function of hmC

eye opening in mice occurs between week 2 and 3
and goes in hand with large genomic changes in the
neuroreceptor cells of the retina

Studies of brain development shows that hmC is associated with
active transcription
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Upregulation of expression leads to increased H3K36me?
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Discussed mechanisms of active demethylation

C-C bond cleavage pathway
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Parallel quantification shows presence of hmU, fU and 8-oxo-G
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What is the origin of hmU ?
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Labelling schemes
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Isotope tracing shows hmU is a dT derivative
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Tet enzymes oxidize T to hmU
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Building blocks for the synthesis of hmC, fC and caC containing
oligonucleotides and PCR products
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Which proteins bind to hmC, fC and caC in vivo ?
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Which proteins bind to hmC, fC and caC in vivo ?
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Triple-SILAC (M. Mann, M. Vermeulen)
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Triple SILAC data
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most abundant

Proposed functions of the new bases
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Creates transcriptionally silenced genes

Creates transcriptionally very active genes.
It triggers H3K36me? and
general histone remodeling

Required for active demethylation
and potentially re-methylation.
These bases attract repair proteins
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Axolotl

Nanog, Oct4, Sox2, Ssea1 (cMyc, KLF4)

mmu-miRNA-302a,b,c,d
mmu-mirRNA-367

40
E. E. Morrisey Cell Stem Cell, 2011, 8, 376.




siRNA dendrimers to control stem cell faith assembled by siRNA dendrimers created by ,,Click Chemistry“
,»Click-Chemistry“

imaging
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SIRNA cargo

Targeting A~ A.,o\,ow, v”
cellular uptake
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Arachidonic acid modified siRNA The molecules of the genetic code
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60-time enlargement: Z-scan demonstrates cellular uptage of (AEA)-siRNA into brain cells K. Matyjaszewski & . Das, JACS 2044, 135, 12508

J. Willibald, T. C. JACS 2012, 134, 12330-3. K. Matyjaszewski & S. Das, ACIE 2014, in press




The molecules of the genetic code
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