
The serum protein that is the fkst component of complement is 8 mafzromolecu- 
lar complex composed of three subcomponents, Clq, C1 r and CIs’, which are com- 
pfexed with each other in the presence of calcium ion’. Clq has been purified from 
human serum by repeated precipitation at low ionic strength and dissolution in salt 
solution2 or by precipitation at Iow ionic strength, gel filtration and ionexchange 
chromatographf. Assimeh et QL*~ on the other hand, attempted to isohte the sub- 
components of Ci by affinity chromatomphy using IgG-Sepharose- Rabbit Clq 
was aIsc* purified from the euglobulin fraction of ~erum~*~. 

La order to investigate the relation of the molecular structure of the sub- 
components of CI to their functions, such as binding of Cl to an immune complex, 
activation of Cl to Ci and mutual combination of the subcomponents of Cl, a 
simple method for obtaining a hi_&ly purifki preparation of Clq is desirable_ This 
paper describes the purification of Clq by afiinity chromatography on IgG-Sepharose 
6B aud columu chromatography cm CIM-Sephadex C-50, and the interaction of Clq 
with immuuo@obuliu G is discussed_ 

Sepharo= 68 and CM-Sephadex C-50 were purchased from Pharmacia 
(UppsaIa, Sweden). AGLME was a product of the Protein Research Foundation, 
Osaka, Japan. The proteins used as standards for the measurement of the moIecuIar 
weights of the subcomponents of Clq were purchased from Behringer (Mzumheim, 
G-F-R.) and Sigma (St. Louis, MO., U.S.A.). 

Procedure 
IgG-Sepharose 6B was prepared atxording to the method of Assimeh er al.’ 

as descriibed previousIy6. The esterase activity of Cis was determined as described in 
previous paper with the use of AGLME as a snbstrate?. PoIyacrylamide gel ekstro- 

c_ 

‘Abbt-c&+tim: Cl = first component of compkmcnt; AGLME = aaty@$~~ 
methyi ester; SDS = sodi- dodccyl sulpfiaa; D-IT = titithi-. 
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phhesis in the presence of SDS was performed according to the metkod of Weber 
and Osti?. SDS gel ekctrophoresis in the pmce of urea and that after reduction 
of CIq with DTT were performed according to the method of Fairbanks eb ai.p as 
described by Reid and ?orteP. Haemagglutination activities of rabbit Clq were 
measured with the *s of sheep erythrocytes sensitized with a small amount of rabbit 
IgG IBemaggiutiniQ. 

Freshly drawn rabbit serum (320 ml) was diluted with an equal volume of 
distiied water, fractionated by addition of 32 ml of 50% (w/v) polyethykne glycol 
4000 and stirred for 30 min at 4”. The resulting precipitates were centrifuged, dissolved 
in 20 ti Tris-hydrochloric and buffer @H 8.5) containing 0.15 M sodium chloride 
and 5 miW calcium chtoride and applied to an IgG-Sepharose column (10 x 2 cm) as 
described previously6. After washing the column with the same buffer, 6% and C%s 
were eluted with 5 ti EDTA containing buffered saline @I-I 8.5). In order to 
eiiminate the protein bound non-specikally on the column, the column was washed 
with 1.0 M sodium chIoride soiution containing the same buffer and then Clq was 
eluted from the co1u.k with 30 % ethylene glycol containing 1 .O M sodium chloride 
and the same buBer (Fig_ 1). Clq was detected by the Ouchterlony test using anti- 
rabbit CIq guinea pig antiserum_ In this step, the haemaggiutination activity could 
not be measured because of the inhibitory e&et of the elution solvent on the activity. 

The pooled CIq fractions were diaiysed against 0.01 Aa acetate btier @M 5.5) 
supplemented with O-15 M sodium chloride and 0.01 M EDTA and applied to a 
column of CM-Sephadex C-50 (5 x 1.5 cm) equilibrated with the same buffer. After 
washing the column with the same buffer, Clq was eluted from the column with a 



Rabbit Clq purified by this method formed an immune precipitate band with 
guinea pig anti-rabbit CIq antiserum in I % amose gd containing 1-O M sodium 
chloride (J?ig. 3). When purified rabbit Clq was electrophoresed on 4% polyacryi- 
amide gel in the presence of OZZ”A SDS, a single protein band was observed, the 
mole&ar weight of which was estimated to be 400,000, relative to the mobilities of 
themonomer and oligomers of bovine serum albumin (Fig. 4a). This value was con- 
sistent with that of human CIq estimated by Yonemasu and Stroud”‘. 

It is known that human and rabbit Clq are composed of covalently and aon- 
covakntiy bound subunits*J5 To demonstrate the subunit structure, the purified 
rabbit CIq was treated with urea in the presence or absence of DTT and ekctro- 
phoresed in the pzt-;enczz of SDS_ Pur&d Clq wzxs dialysed agzinst 4 M urea con- 
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Fig. 4 SDS-poIyacsyIamide ge1 ek&ruphoresis of rabbit CIq and its fragments. (a) aq V.X 
ekctrophoresed on 4% polyaayIamide gel containing 0.2% SDS and 0.2 M phosphate bufTer 
@H 7.2) by the me?hod of Weber and 0sborn7_ (b) Noncovalent subunit of Clq- CEq w-as incubated 
with 4 M urea containing 1 oA SDS and 20 mM iodozsetide in Tx-is-acetatz buff&r @H 7.4) for 
60 min at 37” as dcxrii by Reid and Porn?_ EkctrophoresIs -as performed accord&g to zhe 
method of Fakbanks et uL~ on 6% polyacrykrnide gel cantainiog 1% SDS and 0.5% urea in Tris- 
aaztate buffer @H 7.4). (c) Cadent subunits of CIq. CIq v;ds incubated in 40 lzlici DTT containing 
1 oA SDS. 4 M urea and Ttis-HCI btier @H 7.4) for 60 min at 37” in a nitrogen atmosphere. 
AUqIation u?is performed with a 2-fold moIar excss of iodoacetamide for 15 tin at 37”. Conditions 
of ekxtrophoresis as in (b). 

taining 10 mM iodoacetamide and electrophoresed on 6% polyacrylamide gel con- 
taining I % SDS. As can be seen in Fig. 4b, two protein bands were observed, which 
corresponded to the A-B and C-C dimer chains of Clq reported by Reid and Porterg. 
When Clq was reduced with DTT in the presence of 4 M urea and alkyiated with 
iodoacetamide, it was dissociated into smaller subfr&ments (Fig. 4c), which corre- 
sponded to the three covalently linked subunits of human Clq reported by Reid and 
Posted and Yonemasu and Stroudlo. 

With the use of a value of 6.8 for Ai*& at 280 nm (ref. I I), 44 mg of Clq was 
obtained from 320 ml of rabbit Serum. 

DISCUSSEON 

Using this simple method for the purification of rabbit Clq by affinity chroma- 
tography using IgG-Sepharose and ion-exchange column chromato_graphy, it was 
found that rabbit Clq was capable of binding with IgG antibodies bound to sheep 
erythrocytes and of forming immune precipitates against anti-rabbit Clq guinea pig 
antiserum in agarose gel. The Clq obtained was composed of covaIently and non- 
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covakutiy bound subunits as in fmman Cfq descrii by -Reid tid Pe-ed 
Ytxmiam and StrouP. Prwious~y, Assimeh et eP repOti tb.G ‘ik%k.k o$h&an 
Clq using KgG-Sepharose and observed that Cfq bound go -h,~~ v&i 
eIx&d from the column with diaminohutane containing EDTA and scxEti &hide_ 
hi out work, on the other band, diaminobutaue was found not to be a s&able r&agent 
for t&e ciksaeiiation of r&bit Clq from an PgGSepbmse tzd&mi~ d&augh &lr_aad 
CC% were ehted from the cokmn. CIq bound to P@Sepbar~~~~&ted f&m &e 
cohuuu with 30% ethylene giycol supplemented with 110 M sodium &or&k, but 
was no% eTuted by a soWion containing ordy one o!F these! ~~genrs_ Et is kaclrwn that 
e&y&me @ycoI is a use&i rezkgent fix the diiaciation oftbe bound pro&&. from a 
a hydrophobic interaction col~rnn~~~~- These resuhs indicatea tbkboth &xk and 
hydrophobic interactions are involved in the binding of Clq with immurzoglobuliu G. 
Cfq is able 20 compiex with I@3 or Ig&S, and wiffi Cfr & tht5 presence of calcium 
ion1c16. The nature of the mutual interactions of the subcomponents of CI and that 
between IgG and Cfq remain to be ckificd. 
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