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Ligases are gaining utility in molecular biology applications, such as Evaluation of chemically modified cofactor analogs Evaluation of lead probe and cofactor modifications with
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employs chemical modification to the nucleic acid components of Modification 3'-... CA|X|-TCA ... -5°
the reaction, such as the donor probe, the acceptor probe and the = e B () o mutrt ()
ATP cofactor. The results demonstrate that chemically modified Modified Cofactors B and C provide robust ligation yield and Each of the modified ligation components can improve
components increase the stringency of DNA ligase-mediated nucleic improved match versus mismatch discrimination discrimination between match and mismatched targets
aC]d deteCtlon, prOV]d]ng a un]que approaCh for SNP genOtyp]ng. Ligation conditions: 1X Ligase Buffer (50 mM Tris (pH 7.5), 10 mM DTT, 10 mM MgCl2), _ _ Ligation conditions: 1X T4 Ligase buffer (50 mM Tris (pH 7.5), 10 mM DTT, 10 mM MgCl2), Ligation probes (1
Ligation Probes (1 pM), ssDNA Template (1 uM), ATP analogs (1 mM), T4 DNA Ligase (0.5 Weiss units), 20 pL. MM), ATP analogs (1 mM), ssDNA template (1 pM), T4 DNA Ligase (0.5 Weiss units), 20 pL.
Thermal cycling conditions: 95°C (3 min), 4°C (3 min), add Ligase, 22°C (20 min), 65°C (10 min). Thermal cycling conditions: 22°C (1 hour), 65°C (10 min).
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Proposed approach for improved DNA ligase specificity Acceptor and donor modifications evaluated Real-time ligation-PCR using chemically modified ligation
components
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Chemical modifications to the base, sugar, or phosphate of the donor Chemically modified ligation components increase ACq's between
and acceptor probes were evaluated for their influence on improved matched and mismatched targets compared to standard conditions

mlsmatCh d'ISCr'Im'Inat'lon PCR conditions: 1X PCR buffer (20 mM Tris (pH 8.4), 50 mM KCI, 2.5 mM MgCl,), CleanAmp™ Precision Primers (0.1

MM), 0.2 mM dNTPs, 5 uL Ligation product (Diluted 10°), 1.25 U IVGN Tag DNA polymerase, SYTO®9 Green (2 uM),
ROX (0.03 pM), 25 pL.
Thermal cycling conditions: 95°C (10 min); [95°C (30 sec), 56°C (30 sec), 72°C (1min)] 40X.
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Limitations of T4 DNA ligase in mismatch discrimination Comparison of acceptor probe modifications using ATP or Cystic Fibrosis SNP detection by Ligase Detection
NAD+ ligases Reaction (LDR)
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The strong propensity for T4 DNA ligase to join mismatched ligation X = wild type (A) or mutant (C) X = wild type (G) or Single Nucleotide Polymorphism (SNP) (A)
probes necessitates a screening of modified ligation components for Different lead acceptor probe modifications identified Chemically modified components improve mismatch
improved stringency of ligation depending on the DNA ligase family (ATP or NAD+) discrimination in LDR
Ligation conditions: 1X Ligase Buffer (50 mM Tris (pH 7.5), 10 mM DTT, 10 mM MgClp), Ligation conditions: 1X Ligase Buffer (50 mM Tris (pH 7.5), 10 mM DTT, 10 mM MgClp, 1 mM ATP), LDR conditions: 1X Ligase Buffer (20 mM Tris (pH 7.5), 20mM KCI, 1 mM DTT, 10 mM MgCl2, 0.1% IGEPAL®), 0.01
Ligation Probes (1 pM), ssDNA Template (1 uM), ATP analogs (1 mM), T4 DNA Ligase (0.5 Weiss units), 20 pL. Ligation Probes (1 pM), ssDNA Template (1 pM), (0.5 Weiss units T4 DNA Ligase or 5 Units E.Coli DNA Ligase), 20 uL. mM Cofactors, 0.50 uM Donor probe, 0.25 uM Acceptor probe, ssDNA template (50 nM), 4 Units Pfu DNA Ligase, 20
Thermal cycling conditions: 95°C (3 min), 4°C (3 min), add Ligase, 22°C (60 min), 65°C (10 min). T4 DNA Ligase Thermal cycling conditions: 95°C (3 min), 4°C (3 min), add Ligase, 22°C (20 min), 65°C (10 min). ML.
E.Coli DNA Ligase Thermal cycling conditions: 95°C (3 min), 4°C (3 min), add Ligase, 16°C (20 min), 65°C (20 min). Cycling conditions: 94°C (2 min), Cycle 20x [94°C (30 sec), 65°C (4 min)]
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Design of chemically modified ATP Cofactors Investigation of chemically modified donor probe 1) Chemical modifications made to the ATP cofactor, donor probes and
modifications

acceptor probes provide improved ligation specificity for T4 DNA ligase.

2) Optimal chemical modifications to acceptor probes vary depending on
the DNA ligase family (ATP or NAD+).
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