Acidos Nucleicos



Box 1

Time line of the discovery of the structure of DNA

1869

1919

Bases

Fritz Miescher discovers that the nuclei of pus cells contain an acidic
substance towhich he gave the name "nuclein’. Later he finds that nuclein is

composad of a protein and a compound to which the name nucleic acid, and

subsequently DNA, will be given.
Phoebus Aaron Levene proposas the ‘tetranucleotide” structure of DMNA,

whereby the four basaes of DMA were arranged one after ancther in a set of
four,
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Nucleotide and Nucleic Acid Nomenclature
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Base Mucleoside* Mucleotide™® Mucleic acid
Purines
Adenine Adencsine Adenylate RMNA
Deowyadenosine Deoxyadery|ate DA
Guanine Guanosine Guanylate RMNA
Deoxyguanosine Deoxyguary late DMNA
Pyrimidines
Cytosine Cytidine Cytidylate RMNA
Deowycytidine Deoxycytidy late DMA
Thymine Thymidine or Thymidylate or DMNA
deoxythymidine deciythymidylate
Uracil Lridine Lridylate RMNA
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Estructura primaria

A C G T A

N | pACGTA.
B | E | E)|E)|E) | oH



1928  Frederick Griffith finds that a substance in heat-killed bacteria can cause
heritable changes in the live bacteria alongside them. He calls the
phenomenon “transformation’.

1938  Rudolf Signern Torbjorn Caspersson and Einer Hammarstan find molecular
weights for DNA betwesn 500,000 and 1,000,000 daltons. Levene's
tetranuclectide must be a polytetranuclectide.

1944 Oswald Avery, Colin MacLeod and Maclyn McCarty establish the chemical
identity of Griffith’s transforming principle as DNA, and they suggest that it
may function as the genatic material.

1949 Erwin Chargaff reports that DNA base composition varies from one
species to another, yet the ratio between the quantities of the two purine .
bases, adenine and thymine, and that between the quantities ofthetwo . A+ G =T +C.
pyrimidine bases, guanine and cytosing, remains about the same, namely
one to one,

1949  Roger and Colette Vendrely, together with André Boivin find half as much
DMA Inthe nuclel of sex cells as they find in the body cells, thus paralleling
the reduction in the number of chromosomes, making DMNA look like the
gJenetic material.

1951 Rosalind Franklin distinguishes two forms of DNA, the paracrystalline B form
and the crystalline Aform.

1952 Al Hershey and Martha Chase find that DNA but scarcely any protein from an
infecting bacterial virus enters the bacterial cell and can be recoverad from
the progeny virus paricles.



The Avery-MaclLeod-McCarty experiment.
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The Hershey-Chase experiment.



Experimentos de Chargaff

Mol % of Bases Ratios
Adenine Guanine Cytosing® Thymine
Source (A) (G} (<) (T} (G+C) AT G/IC
Bacteriophage ¢X174 24.0 233 215 31.2 44.8 0777 108%
Bacteriophage T7 26.0 23.8 3.6 26.6 47.4 0,92 1.1
Escherichia coli B LR 258 253 221 53.2 1.03 1.02
Newrospora 23.0 27.1 26.5 233 335 (.94 1.02
Corn {maize) 6.8 228 232 27.2 46.1 0.99 0.98
Tetrakymiena 35.4 14.5 14.7 35.4 292 10K (.94
Chetopus 33.2 17.5 17.5 3.6 352 1.05 1.0
Drrosophila 3.7 19.6 20.2 295 398 1.03 0.97
Starfish 0.8 20.7 20.7 288 41.3 L.03 1.2
Salmmn 23.0 22.0 21.5 7.5 44.1 101 1.1
Frog 26.3 23.5 238 258 47.4 L.00 0.99
Chicken 23.0 22.0 21.5 25.4 437 0.99 1.02
Rat 2.6 21.4 2l.5 258.4 429 1.01 10K
Calf 27.3 22.5 22.5 277 45.0 0.59 1.0
Human 203 20.7 20000 300 40.7 0.98 1.04

Sowrce: Diata taken from H. B Sober {ed.}, Haendbook of Biochenzistey, 2nd ed. (Chemical Rubber Pub-
lishing Ce., 19707, Values for higher organisms vary slightly from one tissue to another, probably as a
result of experimental error.

“hmonnt includes, for some organismes, a few percent of a modified base, 5-methyloytosine,

¥ This bacteriophage has a single-strand DNA, which need not follow Chargaff's rule.



Estructura secundaria
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1952

1953

1954
1955

1957
1958
1959
1961

1962

Rosalind Franklin and Raymond Gosling produce a magnificent X-ray
diffraction pattern of the B form of DNA.

James Watson and Francis Crick, Rosalind Franklin and Raymond Gosling,
Maurice Wilkins, W. E. Seads, Alec Stokes and Herbert Wilson, and Bertil
Jacobson all publish on the structure of DNA™®,

George Gamow suggests a DNA code for the synthesis of proteins.
Seymour Benzer analysas the fine structure of the genetic material of a
bacterial virus at a level closs to the distances that separate the individual
bases along the DNA chain.

Francis Crick proposes 'the sequence hypothesis’ and ‘the central dogma’
Matthew Meselson and Franklin Stahl demonstrate the semi-conservative
replication of DMA.,

Arthur Kornberg and colleagues isclate the enzyme DNA polymerase.,
Marshall Nirenbsrg and Johann Heinrich Matthaei show that a sequence of
nuclectide can encode a particular amino acid, laying the foundations for
deciphering the genetic code.

The Nobel prize in medicine is awarded to James Watson, Francis Crick and
Maurice Wilkins.
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Estructura terciaria
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Propiedades fisicoquimicas

Estabilidad del enlace

El enlace fosfodiester es inestable a pH muy acidos y temperatura
ambiente.

A pH alcalinos el DNA es estable hasta pH 11 pero el RNA se
hidroliza a pH superiores a 7.5

A pH mayores que 11 tengo completa desnaturalizacion (inicialmente
se rompen los puentes de hidrogeno y a pH mayores se hidrolizan los
enlaces).
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Propiedades espestroscopicas
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Propiedades acido-base

Phosphate Base
Primary Ionization Secondary Ionization
i o] i o
I l [ [
HO—P —R HO—P —R HO—FP —F -0 —P—R
| | | |
oH o o - Reaction (as Loss
PEa + HY PKaz + HY K, of Proton from)
5' AMP 0.9 6.1 3.8 N-1
5 GMFP 0.7 6.1 2.4 N-7
2.4 N-1
5 UMP 1.0k 6.4 Q.5 N-3

5’ CMP 0.8 6.3 45 N-3
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