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Function: repair and precision of base pairing
(error rate 1: 1.000.000)

(DNA-Polymerase Ill  Replication enzyme: 1000 Nucleotides / s)
Binding sites for template, primer and substrate
additional exonuclease-activity in 3"-5"and 5°-3"direction

Cleavage by subtilisin
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Klenow-Fragment

Crystal structure of Klenow-fragment
605 Amino acids, PDB: 2KZM
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Sequence determination using DNA-polymerases
Tag-Polymerase (Thermophilus aquaticus)
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Chemical oligonucleotide synthesis

Elucidation of the genetic code

Synthesis of primers

Modification of DNA and RNA

Linker, Adapter for cloning experiments

L#Antisense” oligonucleotide, hybridisation probes for mMRNA and cDNA
Gene synthesis

Challenges:

Formation of 3"-5"phosphodiester, protecting groups for other nucleophilic
sites (phosphate, base, pentose)

Activation needed for phosphodiester formation —in high yields

Protecting groups:

Ideally quantitative introduction and cleavage
Stable at various reaction conditions

Solid phase synthesis on polymers
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Total yield and purity of products in multistep syntheses
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Mutagenic compounds

Alkyl-Sulfate
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FIG 1 Structures of naturally occurring enediyne anticancer antibiotics: 1, dynemicin A; 2,
in v, 3, in Ay: 4, chromaophore,
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CYTOTOXICITIES OF DESIGNED ENEDIYNE 7 AGAINST 16 TUMOUR CELL LINES (TOP) AND FOUR NORMAL
DHA CELL LINES (BOTTOM)
H Cell ype Cellline  [Cyy (M) Cell ype Cellling  ICyq (M)
1
R“N Melanoma SK-Mel28 3.1 x 10" Lung carcinoma CLAP-3 98 x107%
Melanama M-14 1.6 % 10°%  Pancreatic carcinoma Capan-1 31w
Melanoma M-21 1.6 210" Tecell levkaemia TCAF 1.1 x 107"
| Hu Colon carcinoma HT-29 1.6 10°°  Multidrug resistant TCAF-DAX Tx10*
DNA R” Ovarian carcinoma Ovear3 7T.8x 1077 T-cell leukaemia
cleavage Astrocytoma U-BTUG  7.8x%10°7  Myeloma RPMIB226 7.7 % 10°7
FIG, 3. iyne design hesis and bislogical action Glicblastoma U-251MG 3.9 %1077 Mouse leukaemia P.388 4.6 %10°%
! ! Breast carcinoma MCF-T T.8x1077  Mouse leykaemia L-1210 1.3%10°°
Lung carcinama H-358 20x 107 Promyelocytic leuksemia  HL-60 i
Lung carcinama H-522 98 % 107" T.celileukaemia Mott-4
Bane marrow HNEM 5.0 % 10°% Normal human dermal NHDF
Human mammary HMEC 6.3 x10°% fisroblast
epithelial cells Chinese hamster ovary CHO 3.1 x10°¢
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