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Introduction — Base-modified DNA!] Introduction — Base-modified Nucleoside Triphosphates!!]

» Functionalized nucleic acids have found applications in chemical biology, bioanalysis, catalysis » Starting from 7-10do-7-deazapurines and 5-1odopyrimidines

and nanotechnology. o NH, | NH,
» Modifications can be introduced into the phosphate backbone, sugar moiety and, most often, onto HN S\ NP N HN™
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a nucleobase. Wl ooy Ho—y O Ho— o
» Base-modified DNA can be synthesized chemically or enzymatically. N )dA 16 - oosition 7 k ) l< )
» Chemical synthesis is carried out on solid support and utilizes phosphorimidate building blocks. OH  deazaanalogues  OH OH  du,dC-position5  OH
» Enzymatic synthesis of (base-modified) DNA 1s based on the incorporation of (functionalized) > Triphosphorylation

nucleoside triphosphates by a DNA polymerase. » Introducing a modification — aqueous Suzuki or Sonogashira cross-coupling reaction

» Methods for enzymatic synthesis:
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o —_
(nucleobase }—{ imker” # PEX — primer extension X S
, nucleobase) | (nucleobase H— % (nucleobase

9 8% *  PCR - polymerase chain reaction HOLB” ~F
0-P-0-P-0-P-07 o 0-P;0," <( 2 *0,P,-0 > “0,P,—0
O O O » DNA polymerases: Vent(exo-), KOD XL, 0 o Pd(OAc), o 0 Pd(OAc), Cul, o o
OH Pwo, Bst large fragment... OH TT::&%Z;CN%’ OH E.:;&J.IZJS OH
functionalized nucleoside triphosphate
» Modifications: redox labels, fluorescent
l el labels, conjugation precursors etc.
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» Various modified nucelobases in PCRI4
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» Modified cytidines proved to be the best 5' 3' S 3 E 5 E
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» Various lengths of NEAR products

» Indirect fluorescent labelling — click reaction on ethynyl-modified primer after PCR

L 10nt 12nt 14nt 16nt 18nt 20nt 22nt 30nt 40nt 5 ! ! ! 3

Application — Primers in PEX!4 0
pp _ click | Cu(l), TBTA, ascorbate
. : 20nt — N _
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