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NOMENCLATURE OF COMPLEMENT *

The term " complement " is applied to a system
of factors occurring in normal serum that are acti-
vated characteristically by antigen-antibody inter-
action and subsequently mediate a number of bio-
logically significant consequences.

Study of the nature of complement has been con-
centrated to a large extent on analysis of the process
of immune haemolysis,1 and the nomenclature pro-
posed for complement is based primarily on the
haemolytic sequence. Nevertheless, it is recognized
that not only may there be pathways of complement
activity that diverge from the haemolytic pathway
and require the participation of factors not required
for immune haemolysis, but also parts of the com-
plement system may be activated by mechanisms
distinct from the sequential interactions occurring in
immune haemolysis.
Complement, as it participates in immune haemo-

lysis, comprises 9 components. It now appears
established that these 9 factors are essentially similar,
although not necessarily interchangeable, in the two
species most studied-man and the guinea-pig-
and it appears probable that this similarity extends
to other mammalian species at least. For this reason
it is now proposed that a uniform nomenclature be
adopted for the various species that have been
studied.

Several components of complement have been
shown to have enzyme activity and it is to be anti-
cipated that such activity will be described for more,
and possibly for most, components. Eventually,
therefore, a nomenclature may be envisaged for com-
plement that follows the general biochemical conven-
tions for the naming of enzymes. The notation
proposed here should therefore be regarded as
provisional until the necessary information becomes
available.

* This memorandum was drafted as a result of a series
of informal discussions arranged by the World Health Organi-
zation on the occasion of a number of international meetings.
Those who participated in its drafting are denoted by an
asterisk in the list of signatories on page 938. A French
version will be published in a later issue.

1 Immune haemolysis is the process whereby fresh normal
serum (from any of a number of species) lyses red blood
cells (usually from the sheep) treated with antibody to them
(usually prepared in the rabbit).

THE COMPONENTS OF COMPLEMENT

A numerical notation is used for those comple-
ment components participating directly in the reac-
tion of immune haemolysis. Hitherto the numbers
have been preceded by the symbol C'. It is now
suggested that this usage be changed and that the
symbol C be used to denote complement components.
Although it would be desirable for the numerical

symbols to parallel the reaction sequence-this being
the procedure followed for all the more recently
described components-it nevertheless appears un-
justifiable to interfere with the well-established use
of Cl, C2 and C4 for particular components. In the
order of their reaction the complement components
should therefore be designated:

Cl, C4, C2, C3, C5, C6, C7, C8, C9

The numbers (and letters) denoting complement
components should not be subscript.

Other designations that have been used for com-
plement components and some of their identifying
properties are listed in Table 1.

First component (Cl)
The first component of human complement com-

prises 3 distinct protein subcomponents to which
the provisional names Clq, Clr and Cls have been
given. Clq was previously known as the 11S
component or C'O.
Although the 3 subcomponents are separate mole-

cules, they appear to function as a unit and to occur
as a macromolecular complex in vivo. For these
reasons it is recommended that the term Cl be used
wherever possible, but that, where required, the
existing nomenclature be retained for the present,
although in general the use of lettered suffixes or
subscripts for subcomponents should be given up.

INTERMEDIATE COMPLEXES

E is used for erythrocyte, S for a single site of
initiation of complement fixation, and A for anti-
body in conjunction with C followed by those
components which have interacted. The components
enumerated after EAC denote a state of reactivity,
not necessarily their physical presence.
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TABLE I

NOMENCLATURE OF COMPLEMENT COMPONENTS

Recommended Approximate Approximate
nomenclature elcrpoeiIeietto

for complement Previous designation mebilityetohoei coefficient
component (hu~~~~~~~Imobilit (Svedberg units)

component (human C) ~~~~~~~~(humanC)
C1 Clq 11S component, C'O y2 11

Cir 9 7

CIS C '1-esterase (after activation) a2 4

C4 I1 E globulin 91 10

C2 2 6

C3 C'3c, C'3a, 01C globulin 1 10

C5 C'3b, C'3b, 91 F globulin 91 8.7

C6 C'3e, C'3a 2 6

C7 C'3f, C'3i32 6

C8 C'3a, C'3c yl 8

C9 C'3d, C'3d a2 5

In current usage the intermediate complex is often
written with the lower-case letter " a " suffixed to
components showing enzyme or other biological
activity when on that complex. For example,
EAC'la, 4, 2a, 3 represents the complex produced
by the reaction of the first 4 components.

It is proposed that in future the intermediate
complex should be written without suffixes, e.g.,
EAC1423 for the complex above. Alternatively, the
example may be shortened to EACl-3.
Where the activity of components is lost from the

intermediate complex, the components concerned
are deleted. Thus EAC43 represents the inter-
mediate complex resulting from the loss of Cl
and C2 activity from EAC1423.
The functional cell-membrane lesion at a site of

complement fixation is denoted as S*.
Where the fragments of components fixed on the

intermediate complex or the activation or inactiva-
tion of a particular reactive site are to be denoted,
it is recommended that this be done in a separate
description according to the conventions outlined
below.

COMPLEMENT COMPONENTS SHOWING
ALTERED ACTIVITY

At present, the suffix "a " is used to denote
the acquisition by a component or group of com-
ponents of an enzymatic or other biological activity.
Thus Cla denotes the activated form of Cl, which
has esterase activity in relation to a number of
amino-acid esters and destroys C4 and C2 in solution.
The Cls subcomponent from Cla (which has been
called Cl-esterase) is itself enzymatically active and
is therefore denoted Clsa. Similarly C(42)a denotes
the activity described as C3-convertase, and C(567)a
the chemotactic factor derived from C5, C6 and C7.

It is proposed to substitute for the suffix " a "

a bar or rule placed over the affected component.
Thus Cl will replace C'la, C42 will replace C(42)a
and C567 will replace C(567)a.

Similarly, the loss by a complement component
of a defined activity has been denoted by the suf-
fix " i ", and it is proposed that this usage be con-
tinued. However, it is highly probable that in
many cases the inactivated components represent
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NOMENCLATURE OF COMPLEMENT

fragments produced by cleavage of the parent
molecule. When sufficient information is available
to designate the inactivated components as fragments
(see below), this is to be preferred.

FRAGMENTS AND CHAINS

It is anticipated that growing attention will be
given to the molecular structure of individual com-
ponents and that a consistent nomenclature will
be helpful both for the fragments produced by
peptide-bond breakage and for separated poly-
peptide chains.

It is proposed that fragments produced during
the complement-fixation reaction by peptide-bond
cleavage should be denoted in the general form Cn a,
b, c ... As examples, the fragments of C3 and C5
showing anaphylatoxin activity are designated C3a
and C5a.
Where fragments are produced artificially by

peptide-bond cleavage, the enzyme or other agent

used may be placed after the fragment, e.g., C3a
(trypsin) for the anaphylatoxin from C3 by trypsin.
Where an artificial fragment is shown to be struc-
turally identical with a fragment produced during
complement fixation, the designation of the artificial
treatment may be omitted.
The mechanism of the interaction of SA with the

first four components, which yields the product
SAC1423, could thus be written in terms of frag-
ments and active enzymes:

ci
C4+C2=C4,2 *--C4,2a

C4,2a
C3 C4,2a,3b +C3a

Polypeptide chains would in an analogous way
be designated a, /3, chain Cn.

COMPLEMENT FACTORS NOT DIRECTLY
rNVOLVED IN THE HAEMOLYTIC SEQUENCE

A number of serum factors are known to react
with the intermediate complex or with the products of

TABLE 2
FACTORS a OTHER THAN COMPLEMENT COMPONENTS REACTING

IN THE COMPLEMENT SEQUENCE

Abbreviation Approximate
Factor or synonym electrophoretic Relation to complement

in use mobility

Ci inactivator Cl esterase a2 Inactivates C1, both fixed and in free solu-
inhibitor tion. Also inhibits kallikrein and PF/Dil.b

C3 inactivator (Con- KAF 11 Reacts with fixed C3 making this reactive
glutinogen Activat- with conglutinin and reducing its haemo-
ting Factor) lytic and immune adherence activity

C6 inactivator 12 Inactivates fixed C6

Conglutinin K 12 Aggregates intermediate complexes con-
taining fixed C3 which has been acted
upon by KAF (C3 inactivator)

lflmuno- IK y Autoantibodies to fixed C3 and C4
conglutinins

Plasmin Fibrinolysin 11 Acts upon Cl s to activate it to CI-esteras-
and upon C3 in solution to yield a chemo-
tactic fragment

Properdin v In conjunction with naturally occurring
antibodies, complement components and
magnesium ions, plays a part in killing
certain bacteria and neutralizing certain
viruses

a These factors should be designated in full; if abbreviations are used, however, they should
be explicitly described.

b Miles, A. A. & Wilhelm, D. L. (1955) Brit. J. exp. Path., 36, 71-81.
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complement fixation, although they play no essential
role in immune haemolysis. They are enumerated
in Table 2. It is not proposed that any systematic
nomenclature be devised for them at the present
time apart from the application, where appropriate,
of the foregoing complement-component nomen-
clature.

GLOSSARY OF ABBREVIATIONS

E Erythrocyte
S Single site of complement activa-

tion
A Antibody
C Complement
Cl, C2 ... C9 Complement components
SAC1234 ... n Intermediate complexes formed by
SAC 1-n J the reaction of the first n comple-

ment components
Cn, a, b, c ... Fragments of complement compo-

nents produced by peptide-bond
cleavage

a, ,B, y ... chain Cn Polypeptide chains of complement
components

Cni Complement component that has
acquired enzymatic or other bio-
logical activity

Cni Complement component that has
lost a defined activity
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