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In 1922 Fleming serendipitously discovered an antibiotic that killed bacteria but not white
blood cells. While suffering from a cold, Fleming made a culture from some of his own nasal secre-
tions. As he examined the culture dish, filled with yellow bacteria, a tear fell from his eye into the
dish. The next day when he examined the culture, he found a clear space where the tear had fallen.
(a) His keen observation and inquisitiveness led him to the correct conclusion: the tear contained a

substance that caused rapid destruction of the bacteria, but was harmless to human tissue. The anti-

biotic enzyme in the tear he named lysozyme. It turned out to be of little practical importance, be-
cause the germs that lysozyme killed were relatively harmless, but this discovery was an essential
prelude to that of penicillin, as we shall see.

In the summer of 1928, Fleming was engaged in research on influenza. While carrying out
some routine laboratory work that involved microscopic examination of cultures of bacteria grown
in petri dishes (flat glass dishes provided with covers), Fleming noticed in one dish an unusual clear
area. (b) Examination showed that the clear area surrounded a spot where a bit of mold had fallen

into the dish, apparently while the dish was uncovered. Remembering his experience with lyso-

zyme, Fleming concluded that the mold was producing something that was deadly to the Staphylo-
coccus bacteria in the culture dish. Fleming reported.
(c) But for the previous experience with lysozyme, I would have thrown the plate away, as

many bacteriologists must have done before. It is also probable that some bacteriologists have no-

ticed similar changes to those noticed by me, but in the absence of any interest in naturally occur-

ring antibacterial substances, the cultures have simply been discarded. Instead of casting out the

contaminated culture with appropriate language, I made some investigations.
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It is important to understand the particular significance of words used in the description of sci-
entific systems and their models. The apparently simple terms 'pure substance', 'mixture' and
'solution' often cause problems for new students. We all think we know what the word 'mixture’
means, but even as used by the chemists this term is rather ambiguous. One meaning is that it is a
blend at an unspecified level of subdivision of two or more pure substance not linked by chemical
bonds: not a compound. You can separate a 'mixture' of iron filings and sulfur powder with the aid
of the magnet, but not in the iron and sulfur in the compound iron sulfide.
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The properties of a protein are largely determined by its three-dimensional structure. One
might naively suppose that since proteins are composed of the same 20 types of amino acid resi-
dues, they would be more or less alike in their properties. Indeed, denatured (unfolded) proteins
have rather similar characteristics, a kind of homogeneous "average" of their randomly dangling
side chains. However, the three-dimensional structure of a native (physiologically folded) protein

is specified by its primary structure so that it has a unique set of characteristics.
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