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Abstract

DNA “fingerprints’ result when Southern blots are hybridized to probes
against a variable number of tandem repeat (VNTR). This procedure is not readily
applicable in forensic or medical laboratories because of the use of dangerous 32P
radioactive probes and the unavailability of probes that bind VNTR. This thesis
describes nonradioactive methods for DNA fingerprinting with use of the widely
available M13 bacteriophage as a probe, labeled with biotin and digoxigenin moieties
instead of 32P, and detection using chromogenic or chemiluminescent method. These
nonradioactive methods for DNA fingerprinting with M13 phage yielded highly
individual-specific DNA fingerprints. Clear, intense banding patterns especially in the
4 to 23 kilobase range were obtained. The methods have better resolution than regular
radioactive procedures. Chromogenic detection of the same DNA fingerprint showed
readable patterns down to 1 pg. Chemiluminescent detection of the same DNA
fingerprint also showed readable patterns down to 1 pg. The technique also provided a
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powerful method for establishing family relationships as each parents passed on an
essentially random selection of about half of the DNA fingerprint bands to each child.
The DNA fingerprints of monozygotic twins showed similar banding patterns. The
DNA fingerprint of semen was identical to that of the blood from the same person.
The data obtained also demonstrated a potential role of M13 DNA application as a
probe for DNA fingerprinting analysis in bone marrow transplant cases. These
nonradioactive techniques may allow laboratories to routinely perform DNA
fingerprinting analysis without the problem inherent in the use of radioisotopes.
Moreover, they have the advantages of being safer, quicker, and the labeled probes can
be stored for a long time and be reused many times.





