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Discovery of DNA

• Friedrich Miescher, 1869, first isolates a 
substance from the nucleus of cells that he 
calls “nuclein.” His student, Richard 
Altmann, calls the substance “nucleic acid.”

• Used leucocytes as his source material to 
study biochemistry of nucleus

• Bandages with pus

• Yet during these tests, Miescher noticed that 
a substance precipitated from the solution 
when acid was added and dissolved again 
when alkali was added

• Studied salmon sperm 
• Large amount

• Miescher also noticed that nuclein was not 
well diffusible and concluded that it must be a 
molecule with a high molecular weight.

Miescher, F., 1869a. Letter I; to Wilhelm His; Tqbingen, February 26th,
1869. In: His, W., et al. (Eds.), Die Histochemischen und Physiologischen
Arbeiten von Friedrich Miescher—Aus dem wissenschaftlichen
Briefwechsel von F. Miescher, vol. 1. F.C.W. Vogel, Leipzig,
pp. 33– 38.
Miescher, F., 1869b. Letter IV; to Miescher’s parents; Tqbingen, August
21st 1869. In: His, W., et al. (Eds.), Die Histochemischen und
Physiologischen Arbeiten von Friedrich Miescher—Aus dem wissenschaftlichen
Briefwechsel von F. Miescher, vol. 1. F.C.W. Vogel,
Leipzig, p. 39.
Miescher, F., 1869c. Letter V; to Wilhelm His; Leipzig, December 20th
1869. In: His, W., et al. (Eds.), Die Histochemischen und
Physiologischen Arbeiten von Friedrich Miescher—Aus dem wissenschaftlichen
Briefwechsel von F. Miescher, vol. 1. F.C.W. Vogel,
Leipzig, pp. 39– 41.



Chromosome Theory

• 1902

• Inheritance from each parent
• Two copies

• One copy from each parent
• Body cells 2 copies
• Gamete one copy

• The chromosome theory of 
inheritance arose out of Sutton 
and Boveri’s careful observations 
of meiosis. It states that 
chromosomes are composed of 
Mendel’s hereditary determinants, 
or what we now call genes. Sutton, Walter. "On the Morphology of the Chromosome Group in 

Brachystola magna." The Biological Bulletin 4 (1902): 24–39
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Griffith’s

• In 1928 Frederick Griffith published 
a paper on his attempts to develop 
a vaccine for bacterial pneumonia
• Pneumonia was leading cause of 

death in the 1918-1919 flu pandemic

• Griffith worked with two strains of 
a bacterium, one pathogenic and 
one harmless
• Rough non-virulent strain
• Smooth virulent

• When he mixed heat-killed remains 
of the pathogenic strain with living 
cells of the harmless strain, some 
living cells became pathogenic

• He called this phenomenon 
transformation, now defined as a 
change in genotype and phenotype 
due to assimilation of foreign DNA

• Transforming material is genetic 
material





Oswald Avery: Transforming Material is DNA

• Griffith wanted to develop a 
vaccine and did not pursue 
transforming material

• Oswald Avery realized that the 
transforming material must be the 
genetic material and could 
experimentally determine what 
molecule coded for genes
• Protein vs. DNA

• In February 1944, Journal of Experimental 
Medicine, entitled “Studies on the Chemical Nature 
of the Substance Inducing Transformation of 
Pneumococcal Types: Induction of Transformation 
by a Deoxyribonucleic Acid Fraction Isolated from 
Pneumococcus Type III”.

• Used two approaches
• Isolate pure molecules and test

• DNA
• Protein
• RNA
• Lipids

• Remove molecules by digestive 
enzymes
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