
As an example of an antibody drug, the
amino acid sequence of the light chain and the
amino acid sequence of the heavy chain of
trastuzumab are shown below (54).

The amino acid sequence of the light chain
of trastuzumab, as found at the cited accession
numbers (55,56), is shown below. The light
chain, shown below, has 214 amino acids.

DIQMTQSPSSLSASVGDRVTITCRASQDVNT
AVAWYQQKPGKAPKLLIYSASFLYSGVPSRFSGS
RSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFG
QGTKVEIKRTVAAPSFIFPPSDEQLKSGTASVVC
LLNNFYPREAKVQWKVDNALQSGNSQESVTEQDS
KDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLS
SPVTKSFNRGEC

The amino acid sequence of the heavy chain
of this antibody, which has 451 amino acids
and can be found at the cited accession num-
ber (57), is shown below.

EVQLVESGGGLVQPGGSLRLSCAASGFNIKD
TYIHWVRQAPGKGLEWVARIYPTNGYTRYADSVK
GRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRW
GGDGFYAMDYWGQGTLVTVSSASTKGPSVFPLA
PSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQT
YICNVNHKPSNTKVDKKVEPPKSCDKTHTCPPCP
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNS
TYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPI
EKTISKAKGQPREPQVYTLPPSRDELTKNQVSLT
CLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDS
DGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHN
HYTQKSLSLSPGK

The three-dimensional structure of this anti-
body drug can be found at: www.drugbank.
ca/drugs/DB00072

Let us dwell on the structure of the light
chain and heavy chain for a moment. In testing
and marketing any polypeptide drug, pharma-
ceutical companies are concerned with the fol-
lowing drug stability issues. First, it is the case
that long-term storage of polypeptides results
in the spontaneous deamination of residues of
glutamine (Q) and asparagine (N). Deamination
can occur at various steps in the manufacturing
process, during shipment, and during storage.
Also, oxidation of cysteine (C) residues can
occur during manufacturing, shipping, and
storage. These types of damage may lower the
potency of polypeptide drugs. The reader will
be able to find the locations of Q, N, and C, in
the polypeptide chains of trastuzumab.

III. THE 20 CLASSICAL
AMINO ACIDS

This reviews the 20 classical amino acids
(Table 1.1). Twenty classical amino acids exist,
and these are listed, along with their abbrevia-
tions in Table 1.1. The nonclassical amino acids
include homocysteine, selenocysteine (58),
methionine sulfoxide, ornithine, gamma-
carboxyglutamate (GLA) (59), phosphotyrosine,
hydroxyproline (60), sarcosine, and betaine. A
protein is a long polypeptide that is a linear
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