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The properdin system has now been es- 
tablished as an alternative pathway for acti- 
vating the terminal complement sequence 
with the generation of cytotoxic activity and 
phlogistic products (1 -4). The constituents 
of the properdin system recognized to date 
include Properdin, Factors B, D, and C3 (5- 
14).3 This pathway is activated by aggre- 
gates of IgA, guinea pig y1 globulin and 
complex polysaccharides, e.g., zymosan, in- 
ulin, dextran, endotoxin (1, 7, 15-17), and 
has been implicated in a variety of host 
defense mechanisms (1 8-24). 

Conventional procedures for purification 
of properdin have resulted in the isolation of 
the protein in its activated state (5, 25-29). 
Using a reversed application of the tech- 
nique of affinity chromatography we have 
recently isolated properdin from human se- 
rum in its precursor form (30). In this paper, 
data will be presented showing that there 
are certain antigenic determinants in pre- 
cursor properdin which are lacking in acti- 
vated properdin. This finding would tend to 
suggest that activation of properdin may be 
associated with a conformational change or 
a limited proteolytic cleavage of the mole- 
cule to yield the activated product. 
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P is precursor properdin; P is activated properdin; 
Factor B is synonymous with C3 proactivator (C3PA), 
glycine-rich P-glycoprotein (GBG), and P,-glycopro- 
tein 11; Factor D is synonymous with C3PA convertase 
and GBGase; KCNS, potassium thiocyanate; RP is 
serum immunochemically depleted of properdin; Prf is 
properdin-rich precipitate obtained by diluting serum 
at pH 7.5 and 4" to a conductance of 3.6 mmho/cm; Pff 
is the properdin-free protein peak eluted from Sepha- 
rose anti-RP column with 3 M KCNS. 

Methods and materials. Normal human 
serum from healthy donors was kindly sup- 
plied by the Canadian Red Cross Society 
(Toron to). 

Serum was immunochemically depleted 
of properdin, as described earlier (27, 29), 
by passage through an immunoadsorbent 
column of Sepharose 4B covalently linked 
to anti-properdin (IgG fraction). One-tenth 
milliter of the properdin-depleted serum 
(RP) was diluted with 0.9 ml of 0.01 M 
phosphate-buffered saline, pH 7.4, in 0.14 
M NaCl (PBS) and emulsified in an equal 
volume of Complete Freunds Adjuvant 
(CFA). The emulsion was injected intrader- 
mally into the back of an albino rabbit at 
multiple sites (0.1 ml/site). The rabbit was 
boosted 4 weeks thereafter by injecting in- 
tramuscularly 0.5 ml of the emulsion into 
each thigh. Antiserum was harvested 10-14 
days later. The IgG fraction of the rabbit 
anti-RP antiserum was purified by precipi- 
tation with 40% ammonium sulfate fol- 
lowed by chromatography on a DEAE cel- 
lulose column equilibrated with phosphate 
buffer p-0.02, pH 7.5. The unadsorbed pro- 
tein peak containing the IgG fraction (anti- 
RP IgG) was concentrated to 10 mg/ml and 
dialyzed against 0.2 M borate buffer, pH 
8.6. 

Properdin in its activated form (P) was 
purified from human serum by the proce- 
dure of Pensky et al. (5). Properdin in its 
native form (P) was prepared from fresh 
serum by the reversed application of the 
affinity chromatography technique (30). Es- 
sentially, fresh human serum was diluted at 
4" with 0.005 M sodium phosphate buffer, 
pH 7.5, to a conductance of 3.6 mmho/cm 
and gently stirred for 30 min. The proper- 
din-rich precipitate formed (Prf) was solubi- 
lized in 0.3 M NaCl and passed through an 
immunoadsorbent column of Sepharose 4B 
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covalently linked to anti-RP IgG. Properdin 
passed through the column unadsorbed and 
the bound proteins were washed with 1.0 M 
NaCl and then eluted with 3 M KCNS. The 
eluted proteins were concentrated by ultra- 
filtration and dialysed against 0.01 M phos- 
phate buffered saline, pH 7.4, in 0.14 M 
NaCl (PBS). 

Antiserum to P and P were raised in rab- 
bits by injecting each rabbit intradermally at 
multiple sites (0.1 ml/site) with 1 ml solu- 
tion of the antigen (100 pg protein/l ml 
PBS) emulsified in an equal volume of com- 
plete Freunds adjuvant (CFA). The rabbits 
were boosted 4 weeks later by immuniza- 
tion and subcutaneous injections of the 
same dose of the emulsion. The rabbits 
were bled 10-14 days after the second in- 
jection and several days thereafter. Anti- 
serum to P was also prepared by immuniz- 
ing rabbits with Prf in the manner described 
above. The anti-Prf obtained was rendered 
monospecific for properdin by absorption 
with RP or with the properdin-free protein 
(Pff) eluted from the Sepharose anti-RP 
globulin column with potassium thiocya- 
nate. 

Immunodiffusion and immunoelectro- 
phoresis were carried out on microscope 
slides coated with 1% agarose in 0.05 M 
barbital buffer, pH 7.5 (29). The reactions 
were incubated in a humid chamber at room 
temperature for 24-48 hr, and then washed 
for 1 day with 0.4 M NaCl, followed by an 
overnight rinse in distilled water. The slides 
were dried, stained with Amido Black, de- 
stained and photographed. 

Results and discussion. The antisera to 
precursor preoperdin (P) obtained either by 
immunization of rabbits with P or with Prf 
followed by absorption with P, were mono- 
specific. Each reacted with P and P and 

* yielded one precipitin arc after immunoelec- 
trophoresis of whole human serum concen- 
trated twofold (Fig. 1). The immunoelectro- 
phoretic mobility of P was similar to proper- 
din in whole serum but different from P, 
which was cathodal. However, in some 
preparations of P, small amounts of a cath- 
odal species resembling the y2 mobility of P 
was seen. On Ouchterlony analysis, only 
one precipitin band was obtained when _anti- 
P or anti-P was diffused against P, P, or 

concentrated human serum. When anti-P 
was used in the center we!, reactions of 
identity were seen between P and P, P and 
NHS, and P and NHS (Fig. 2a). However, 
when anti-P was placed in the center well, a 
reaction of identity was obtained only be- 
tween P and NHS. Reactions of partial iden- 

FIG. 1 .  (A) Immunoelectrophoresis showing the 
mobilities of highly purified activated properdin (P) 
and properdin in twofold concentrated serum (NHX,,). 
The anode is to the right. (B) Immunoelectrophoresis 
showing the mobilities of highly purified preparations 
of activated properdin (P) and precursor properdin (P). 
NHSlx is normal human serum (unconcentrated). The 
anode is to the right. 

FIG. 2. Immunodiffusion pattern of purified prepa- 
rations of activated properdin (P), precursor properdin 
(P), and properdin in twofold concentrated serum 
(NHS). In Fig. 2A (upper panel) the center well con- 
tains rabbit antiserum to human P. In Fig. 2B (lower 
panel), the center well contains rabbit antiserum to 
human precursor properdin (P). 
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tity were formed between P and P and be- 
tween NHS and P (Fig. 2b) with spur forma- 
tions from the NHS and P wells extending 
over the precipitin line formed between P 
and anti-P. This would tend to suggest that 
certain antigenic determinants of P may be 
deficient in P. In addition to earlier observ- 
tions that P is a y2 protein while P is a p2 
protein, it may be concluded that the anti- 
genic deficiency in P may be a reflection of 
the release of a fragment from P upon acti- 
vation to P. It is quite possible that activa- 
tion of P to P may not be associated with a 
proteolytic cleavage but is due to alteration 
in the configuration of the molecule in such 
a way that certain antigenic determinants 
become concealed in the interior of the mol- 
ecule. However, recent evidence that P has 
a sedimentation rate oi 6.1 S and subunit 
molecular wekht of 59,000 and is thus 
greater than P, whose sedimentation rate 
and molecular weight are 5.2 S and 54,000, 
respectively, makes the last possibility un- 
likely. The evidence from these immuno- 
chemical studies raises the possibility of the 
presence in human serum of an enzyme ca- 
pable of effecting activation of P, a process 
which may involve cleavage of the molecule 
with the release of a minor fragment from 
the major active fragment (P). The possible 
relationship of this enzyme to properdin 
convertase (31) and C3 nephritic factor (32) 
is under investigation. 

Summary. Antisera were raised in rabbits 
to human properdin in the precursor form 
(P) and in the activated state (P). On Ouch- 
terlony analysis using the anti-P, reactions 
of complete identity were obtained between 
P, P, and properdin in twofold concentrated 
serum (NHS). However, when anit-P was 
used, a reaction of identity was obtained 
only between P and NHS, and a reaction of 
partial identity was formed between P andP  
and between properdin in NHS and P, 
suggestive of the fact that certain antigenic 
determinants in P may be lacking in P. The 
results indicate that activation of precursor 
properdin may involve proteolytic cleavage 
and/or conformational alterations of the 
molecule. 
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