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INTRODUCTION

The knowledge about parts or entire genomes
on the level of primary structure as well as the pos-
sibility of following inheritance using this informa-
tion are being increasingly recognized as conditions
for more efficient and faster study of biological
processes. Some experimental investigations will be
replaced by computer research on obtained sequen-
ces. It might tum out that some biological
phenomena, for example certain evolutionary
processes, will be accessible fro study only through
the analysis of genome sequences. We are con-
cerned here with the question of haw the application
of computers can aid us in compiling the sequence
itself.

Two areas are recongizable in which there is an
increase in organized efforts to find methodological
solutions which would facilitate the determination
of primary genetic information. One concerns the
detection of a large number of mapped polymorphic
sites in the fenomic DNA of individuals, families or
populations. This requires the compilation of a
defined part of genomic sequence which represents
a specific genomic subentity. We propose the name
GENOGRAM for thic information.

The other project deals with the determination
of the entire sequence of human and other genomes.
In the extreme, it might mean the determination of
the scquences of the genomes of most species of in-
teres and in sufficient numbers of individuals in
each species.

Technically, the first project uses two ap-
proaches: the detection of a polymorphic site is
based either on the restriction enzyme specificity
(RFLP)' or hybridization specificitu of oligo-
nuclcotide probes?. The oligonuclcotide probe
based approach has considerable advantages in the
case of following a large number of sites since it
does not require the determination of DNA frag-
ment length and is adapted for use in amplified tar-
gets (PCR)?, oligo-ligation assay® or amplified

ligationhybridization reaction®. One needs to deter-
mine the polyporphic status of 5000-10000 sites to
obtain individual human genetic maps with a 1 cm
resolution.

The second project is envisioned as multiphase
physical mapping with the final goal of determining
the human genomic scqucncc('-?. Physical mapping
can also be accomplished either by sequence recog-
nition by restriction enzymes and- measurement of
the ensuing fragment lengths® 919 or by the deter-
mination of the contents of short scqilcnccs by
hybridization with oligonuclcmidcs“J . Present
methods of sequencing also use the measurement of
lengths of fragments and thus determine the se-
quence .

Two further approaches for determining
genome sequences are being considered as well.
One is based on the sequential removal of single
nucleotides from one end of an individual DNA
fragment and their subsequent detection® 7+ 15, The
second supposcs direst experimental reading of the
sequence of a DNA molecule under a powerful
electron tunneling microscope® 7+ 16, Finally, a
theory of an opproach has been developed in which
the sequence is not directly determined in an experi-
ment, but the contents of very short oligonucleotide
sequences are found instead. Then these dara are
transformed to sequence information by extencive
computation!”. We have called this approach se-
quencing by hybridiation (SBH). Presently, the
only realistic way for determining the contents of
oligo sequences is by oligonucleotide hybridization
of the same kind used in the other methods
described.

In both projects, one operates with huge num-
ber of samples, except possibly in electron tunnel-
ing microscopy. Depending on the size and number
of the genomes, the number of samples is typically
between 106 and 107. Since each sample is sub-
jected to one or more identical or similar reactions,
there is a problem of ways (and speed) of perform-
ing repetitive operations as well as a problem of
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