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Fig. 1A. Amplification of restriction enzyme-digested and undigested
genomic DNA by PCR. PCR was performed as described in text.
Each amplified sample (5 ul) was subjected to electrophoresis in a
0.8% agarose gel containing 1X TBE. The template corresponding to
each lane is: (1) water, (2) pGL3 DNA vector as a negative control,
(3,6) undigested genomic DNA and genomic DNA digested with (4)
EcoRV and (5,7) BstEIL. The molecular weight markers (M) in each
panel are from a 1-kb DNA ladder (Promega Corp, Madison, USA).
Lanes 3-5 and 7 show the expected 2,487 bp product.
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Fig. 1B and 1C. Analysis of PCR products from restriction enzyme digested genomic DNA. PCR was performed on genomic DNA digested
with BstEIl (1B) or EcoRV (1C) as described. Products were subjected to electrophoresis in a 1.5% agarose gel containing 1X TBE without being
digested (U) or after digestion with either EcoRV (E), BamHI (Ba), BstEIl (Bs), Xhol (X) or Sacll (S) and amplification of undigested genomic
DNA (U) or after digestion with either EcoRV (GE) or BstEIl (Gbs). The molecular weight markers (M) in each panel are from a 1-kb DNA

ladder.
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ABSTRACT : Treatment of Genomic DNA with Restriction Enzyme(s) Improves Amplification Effi-
ciency by Polymerase Chain Reaction
Hae-Ki Min'* and Young-Hyo Chang’ (‘Department of Internal Medicine, Virginia Com-
monwealth University, POBox 980263, Richmond, Virginia 23298, USA, 2Biological
Resources Center, Korea Research Institute of Bioscience and Biotechnology, Yusung POBox
115, Taejon 305-600, Korea)

Polymerase chain reaction (PCR) is a powerful tool for precisely amplifying selected DNA sequences that have
had a broad impact on genomic studies. When examining human o- and - tryptase genes which have 95%
DNA homology, inconsistent PCR amplification of genomic sequences hampered our progress. This study sug-
gests that long PCR technique on the original DNA digested with restriction enzymes improves both efficiency
and sensitivity of PCR. These improved results seem to derived from the effective denaturation of the original
genomic DNA template or reduction of formation of secondary structures that block either primer annealing or
extension in PCR. Elimination of homo- or hetero-duplex products derived from highly homologous genes pro-
vides an additional advantage in this study. This communication describes how the use of restriction enzymes
improved these efficiencies, and also facilitated studies of highly homologous genes including tryptase genes.



