
2013, THE DNA JUBILEE YEAR

It has been 60 years since the structure of DNA
was unraveled – one of the most important scientific
breakthroughs of the 20th century. X-ray diffraction
images, generated at King’s College London in the
early 1950s, enabled James Watson and Francis
Crick to model the molecules’ double helix structure.
The announcement by Watson and Crick in 1953 of
the structure of DNA (1) signaled the beginning of a
molecular biology revolution that is still in progress.
Understanding how DNA is chemically arranged
revealed the processes of self-duplication, which
allows genetic information to be passed on to newly
formed cells, and also demonstrated how variation
can occur within species (2). This discovery revolu-
tionized biology and has enabled great advance-
ments in medicine, agriculture and crime investiga-
tion.

In 1972, Paul Berg produced the first recombi-
nant DNA (3), which in turn was followed by the cre-
ation of the technology for propagating and express-
ing recombinant genes by Stanley Cohen and
Herbert Boyer in 1973, 40 years ago (4). Recom -
binant DNA technology enabled the transformation
of bacterial cells into living factories for targeted pro-
duction of selected proteins. It was immediately rec-
ognized as the most powerful tool in genetic
research, and was soon put to practical use in a wide
variety of fields including medicine, pharmaceuticals,
agriculture, chemistry, etc. Moreover, recombinant
DNA technology allowed complex genomes to be
manipulated, dissected and sequenced. Soon after
the discovery of this technology, the first genetically
modified mouse was created (5), followed by the first
transgenic mouse in 1981 (6), and the first trans-
genic fruit fly in 1982 (7). The discovery of recombi-
nant DNA technology has effectively transformed the
world in which we live.

In 1983, 30 years ago, Kary Mullis discovered
the polymerase chain reaction (PCR) (8, 9), without
which scientific achievements in genomics, biotech-
nology, and much of today’s understanding of
molecular biology would not have been possible.
PCR became the most important technique in molec-
ular biology and biochemistry, virtually dividing biol -
ogy into the epoch before PCR and that after PCR.

With these tools in place, and the advent of
DNA sequencing (10, 11), it became possible to
read the entire sequence of a gene or genome.
Today, we have the final draft of the entire human
genome sequence, covering most of the three thou-
sand million base pairs that constitute the human
book of life. The Human Genome project was
launched in 1990, and the first chromosome, chro-
mosome 22, was completed in 1999 (12). In 2003,
10 years ago, the Human Genome Project Consor -
tium and Celera Genomics completed the sequ -
encing of the human genome. We can proudly say
that scientists from Serbia, led by dr Radoje Drma -
nac, took part in this huge and important project, and
made considerable contributions to its fulfillment
(13). Completion of the sequencing of the human
genome has had few implications for routine health
care so far (14). However, we expect to see these
advances in understanding the genome translated
into better methods of prevention, treatment, and
curing disease. 

This is a jubilee year, not only for molecular biol-
ogy but also for medicine, agriculture, forensics etc,
in which we celebrate the 60th anniversary of the dis-
covery of the structure of DNA, the 40th anniversary
of recombinant DNA technology, the 30th anniver-
sary of the invention of PCR, and the 10th anniver-
sary of the completion of the Human Genome
Project. This issue is dedicated to these anniversaries.

J Med Biochem 2013; 32 (4) DOI: 10.2478/jomb-2014-0007

UDK 577.1 : 61 ISSN 1452-8258

J Med Biochem 32: 299–300, 2013 Editorial



300

References

1.  Watson JD, Crick FH. Molecular structure of nucleic
acids; a structure for deoxyribose nucleic acid. Nature
1953; 171: 737–8.

2.  Watson JD, Crick FH. Genetical Implications of the
Structure of Deoxyribonucleic Acid.  Nature 1953; 171:
964–7.

3.  Jackson DA, Symonst RH, Berg P. Biochemical method
for inserting new genetic information into DNA of simi-
an virus 40: circular SV40 DNA molecules containing
lambda phage genes and the galactose operon of
Escherichia coli. Proc Natl Acad Sci USA 1972; 69:
2904–9. 

4.  Cohen SN, Chang, ACY, Boyer HW, Helling RB.
Construction of biologically functional bacterial plasmids
in vitro. Proc Natl Acad Sci USA 1973; 70: 3240–4.

5.  Jaenisch R, Mintz B. Simian virus 40 DNA sequences in
DNA of healthy adult mice derived from preimplantation
blastocysts injected with viral DNA. Proc Natl Acad Sci
1974; 71: 1250–4.

6.  Gordon J, Ruddle F. Integration and stable germ line
transmission of genes injected into mouse pronuclei.
Science 1981; 214: 1244–6.

7.  Rubin GM, Spradling AC. Genetic transformation of

Drosophila with transposable element vectors. Science
1982; 218: 348–53.

8.  Mullis K, Faloona F, Scharf S, Saiki R, Horn G, Erlich H.
Specific enzymatic amplification of DNA in vitro: the
polymerase chain reaction. Cold Spring Harb Symp
Quant Biol 1986; 51: 263–73.

9.  Mullis K, Faloona F. Specific synthesis of DNA in vitro via
a polymerase-catalyzed chain reaction. Methods Enzy -
mol 1987; 155: 335–50.

10.  Maxam AM, Gilbert W. A new method for sequencing
DNA. Proc Natl Acad Sci U S A 1977; 74: 560–4.

11.  Sanger F, Nicklen S, Coulson AR. DNA sequencing with
chain-terminating inhibitors. Proc Natl Acad Sci U S A
1977; 74: 5463–7.

12.  Dunham I, Shimizu N, Roe BA, Chissoe S, Hunt AR,
Collins JE, et al. The DNA sequence of human chromo-
some 22. Nature 1999; 402: 489–95.

13.  Drmanac R, Drmanac S, Strezoska Z, Paunesku T, Labat
I, Zeremski M, et al. DNA sequence determination by
hybridization: a strategy for efficient large-scale sequenc-
ing. Science 1993; 260: 1649–52.

14.  Marshall E. Human genome 10th anniversary. Waiting
for the revolution. Science 2011; 331: 526–9.

Guest Editors
Dr Verica Milo{evi}, Senior Scientist
Dr Nikola Tani}, Senior Scientist

Institute for Biological Research
»Sini{a Stankovi}«, Belgrade
University of Belgrade


