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PREFACE

The 1st Edition of the CRC HANDBOOK OF MICROBIOLOGY consisted of four
volumes; Volume II was entitled Microbial Composition. For this 2nd Edition of the
Handbook, the revised enlarged material could not be conveniently bound within a
single cover. Thus, we decided to divide the material into two separate volumes. This,
Volume III of the 2nd Edition includes information on proteins and nucleic acids, and
takes its place behind the first two volumes, which deal with the microorganisms them-
selves: the Bacteria (Volume I) and the Fungi, Algae, Protozoa, and Viruses (Volume
II). Volume IV includes information on carbohydrates, lipids, and minerals.

We have added, to material found in the 1st Edition, several sections from the 3rd
Edition of the CRC HANDBOOK OF BIOCHEMISTRY. This was done in the hope
that the needs of many microbiologists will be satisfied without having to purchase
two different sets of handbooks.

We join the staff of CRC Press in extending our thanks to members of the Advisory
Board and especially to all the authors who have worked unselfishly to make the 2nd
Edition of the Handbook possible.

We also wish to thank Mrs. Verna Lepping for her excellent editorial work.

A. L. Laskin
H. A. Lechevalier
New Jersey, 1980
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Council Panel on Underutilized Microbial Processes of Potential Value.

In 1974 Dr. Laskin was awarded the Selman A. Waksman Honorary Lectureship
Award. He is a fellow of the American Academy of Microbiology and a Fellow of the
New York Academy of Sciences. In 1971—1972 he was a Foundation for Microbiology
Lecturer, and in 1977 he was the I. M. Lewis (Texas Branch, ASM) Lecturer.

Dr. Laskin is not only Co-Editor of the CRC Handbook of Microbiology and of
CRC Ciritical Reviews in Microbiology, but also of a series entitled Methods in Molec-
ular Biology as well as of the books Extracellular Microbial Polysaccharides, The
Problems of Drug-Resistant Bacteria, and The Genetics of Industrial Microorganisms.
In addition, he serves as Editor for a series of books on microbiology. Dr. Laskin has
also authored and co-authored reviews on the mode of action of tetracycline and on
single-cell protein, and has organized and chaired numerous symposia, seminars, and
conferences.



THE EDITORS
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Brunswick, N. J., received a Licence es Sciences Naturelles (summa cum laude ) in
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STRUCTURES OF AMINO ACIDS

D. Strumeyer

I. Amino Acids Occurring in Proteins

A. NEUTRAL AMINO ACIDS

1. Aliphatic

i
H-(It—cooe 1|i CH, I?
NH, @ CH,_(I:_(:OOe >CH—? —C00°
, NH, © CH, NH, @
Glycine
L-Alanine L-Valine
CH, H CH, H
~N | ] |
CH—-CH, —(ID -C00°® CH,—-CH,—CH -(II—COOe
CH, NH, ® NH, @
®
L-Leucine L-Isoleucine

2. Hydroxyl-Containing

H
OH H I o
- HO—CH,—C—-COO
CHa—CH—ﬁZ—COOG | o
NH¢
NH, ®
L-Serine
L-Threonine
3. Amide-Containing
H H
Oy | 6 O~ |
_C—CH, -C-C00 ~C—CH,~CH,—C—-C00°
LN NH, © H.N NH, ©
L-Glutamine

L-Asparagine
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4. Sulfur-Containing

i
S-CHz—-?—COO@
i NH, © X
HS— CH,-C—C00° H CH, -8 CH,~ CH,-€—C00°
i
NH, ©® S— CHZ-—?-COOG NH,
. NH, ®
L-Cysteine L-Methionine
L-Cystine
5. Imino Amino Acids
H H HO_ __H
A DR
/H ~-H
H, H,
L-Proline L-Hydroxyproline
6. Aromatic
i
CH~C—CO00°®
H H
| o [ NH, ®
CH, -?—coo HO— —CHZ—-?—COOQ N
® ® !
NH, NH, H
L-Phenylalanine L-Tyrosine L-Tryptophan
B. ACIDIC AMINO ACIDS
H H
O\ I ) O\ I [C)]
o .»C—CH,—C—-C00 ®0>C—~CH2 ~CH,—£-C00
0
NH, ® NH, ®

L-Aspartic acid L-Glutamic acid
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i
H-C——C- CH,—(|?—C009
| | NH, ©®
-N® — ®H,N-CH, -~CH,-CH, ~CH,-C-C00°®
H-N X _N-H ) s S
I NH,
H
L-Histidine L-Lysine
o |
I
H®N-CH, —CH-CH,—-CH, —(f—coo@ NH,—C—NH~CH, —CH, —CH, —cl-coo@
g ®
NH, ® NH, NH,
L-Hydroxylysine L-Arginine

D. OTHER AMINO ACIDS AND DERIVATIVES

®H,N—CH, —CH, —C00°® ?H
H,C—C—C00°
g-Alanine 2T
NH, ®
? I:I «-Aminoisobutyric acid
CH, = CH-CH, —S—CH, —-C—C00®

|

NH, ®

®NH,—-CH,—CH,—CH,—C00°®
S-Allyl-L-cysteine sulfoxide
y-Aminobutyric acid
H

|
®00C—-CH, ~CH,—CH,—-C—C00®
|

CH,
® |
NH, H®N_CH, —C—C00°
[
L-a-Aminoadipic acid H
g-Aminoisobutyric acid
H
|
CH,—CH,—C-C00® H®N--CH, —-CH-CO0®
[ [
NH, ® NH, ©

a-Aminobutyric acid g-Aminopropionic acid
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H
|
H,N—C—NH—0-CH, —CH,—C—-C00®
] i
NH NH, ©
L-Canavanine
.
H, N—(&—O—CH, —C—COo0°®
|
0 H
O-Carbamyl-p-serine
]
Cco0 -
CH, —(l:-cooe
NH,®
m-Carboxyphenyl-L-alanine
i
H, N—ﬁ— NHCH, —CH, —CH, —(|:-c00@
o NH, ®
Citrulline
} i
@OOC_(|JH—CH2— CH,-S—CH, -(':_coo@
NH, ® NH, ®
Cystathionine
H
|
H® N—CH, —CH, ~C—C00°
|
NH, ®

L-a,y-diaminobutyric acid

H H
| |
eooc—lc—CH, —CH,—CH, ~C—C00°

®NH, NH®

a,e-Diaminopimelic acid

1
HO cHz_(l:—cooe
NH,®
HO

L-Dihydroxyphenylalanine

H

|
HO CH,—C—CO0°

I
NH,®

L-Diiodotyrosine

H
|
S—CH, -C—C00°

e \
H @
CH, NH,
AN H
S—CH, —-C—-C00°®
|
NH®

L-Djenkolic acid, [3,3’-(methylenedithio) dialanine]

H H
! I
CH, —CH, —-N—C—CH, —C—C00®
I |
o] NH, ®

N* -Ethyl-L-asparagine



