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PREFACE- "+ .«

The fourth volume of the CRC Handbook of Microbiology contains data in the fields of
microbial physiology, immunology and génetics. It includes information on metabolic
pathways and contains extensive ‘ tables ‘on‘“microbial transformations of steroids,
alkaloids, hydrocarbons and pesticides. Genetic data, including numerous linkage maps,
are presented for bacteria, bacteriophages, filamentous fungi and yeasts. The immunology
section treats immunological classification of microorganisms and autoimmune diseases as

well as other subjects in this area. This volume completes a series that furnishes data on 4

microorganisms themselves (Vol. I), on their composition (Vol. 11), and on their products
(Vol. 111). Periodic future editions should keep the Handbook up-to- date
As we have done in the past, we urge all users of this Handbook to' draw 1ts

shortcomings to our attention. Only with the cooperation of the intetested pubhc will we V

eventually be able to produce a himdbook that will fully satisfy the needs of all
microbiologists.

We wish to express our gratitude to all the authors, who have 50 generously

contributed to these pagds, and-td'the members of our Advisory Board, who have . elped
‘with the planning of the Handbook. Th the case of this volume, we are especially. mdebted

to Dr. Claude Vezina and Dr. Otto 3. Plescia. With deep sorrow we regret that, this. volume : _,

was not published Before the Untimely death of Dr. Werner J. Braun, who contnbu;ed 50 .
heavily to the planning of the section on microbial genetics.

The task of putting this Yoluine togethér was made light, thanks to the editorjal. pffort
of Mrs. Lisbeth Hammer and the sKill of the CRC production staff and the clencal
assistance of Mrs. Vema Leppmg

[
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-A. L Laskin, -
H. A Lechevaher
New Je;sey 1974
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THE AMINO ACID REQUIREMENTS OF MICROORGANISMS FOR GROWTH ‘

DR. BEVERLY GUIRARD"

The microorganisms included in the following table are those isolated from natural sources. Artificiaily
produced mutants are not considered here, since it is possible to produce, almost at will, auxotrophs of
many species with any desired amino acid requirement. Of pfotozoan species, only those capable of being
cultured axenically are included.

Strain identification numbers refer either to the American Type Culture Collection (ATCC), the
National Culture Type Collection of England (NCTC), or to the laboratory collection of the respective
investigators.

The amino acid requlrements of the mlcroorgamsms were determined in most cases by omitting
individually each of the amino acids from a complete synthetic medium that supported growth and
observing the effect of the deletion. If growth was markedly depressed, the amino.acid was labeled
“essential” (E); if growth was partially reduced, the amino acid was labeled “stimulatory” (S); if the
deletion had little or no effect on growth, the amino acid was labeled “non-essential” (N). Sometimes a
minimal medium was supplemented individually with the amino acids, in which ¢ase the growth response is
an individual one and is indicated in the table by a fine line under the symbols, e.g., E, S, N. To indicate
better than average stimulation, the symbol is primed (S'). When the deletion of an amino acid improved
growth or its addition to the medium reduced growth, it was labeled “inhibitory” (1). The responses
recorded are to the natural, or L-isomers, or to racemic mixtures where D-isomers are known to haye no
effect on growth. The effects of D-isomers, when known, are recorded in the notes. It was frequently
observed that an otherwise complete medium containing-only essential or essential and stimulatory amino
acids (as determined by the deletion technique) failed to support good growth of the misroorganism under
investigation. This phenomenon has been ascribed to certain interrelationships among amino acids, or to
quantitative imbalances, or both.

Responses to amino acids by the respective microorgansims for which microbiological assays have been
developed for their quantitative determination are given in bold type.

~.

*Taken from Handhook of Biochemistry, 2nd ed.. pp. 1-3-1-19, H. A. Sober, Ed. Copyright 1970, The Chemical Rubber
Co., Cléveland, Ohio. ‘ N
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'ATCC 7901

parainflyenzae

pertussis
Hiochki bacteria

Lactobacillus
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acidophilus
acidophilus
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4 Strains
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brassicae
brevis
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ATCC 9595 E

ATCC 9338 —
5 strains

HHS

ATCC 8289 —
ATCC 7830 E

ATCC 4797 E

AA 3

Strain 353

delbruecki LD 5 |

Jermenti' 36
Sermenti

Sfrigidus
leichmannii 327

delbrueckiit
leichmannii 313
leichmannii

fructosus
gayonii




