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DIFFERENT PHENOTYPES OF COMPLEMENT RECEPTOR ON HUMAN
ERYTHROCYTES!

JERZY S. NOWAK?

Institute of ITuman Genetics, Polish Academy of Sciences, Poznafi

Summary. Complement receptor on human erythrocytes was detected by haemag-
glutination assay with aggregated IgG and quinea pig complement. On the basis of
the pattern of haemagglutination produced by erythrocytes from various donors, three
different phenotypes of complement receptor were distinguished. High phenotype
corresponded to strong haemagglutination, an intermediate one — to weak haemag-
glutination, and low phenotype occurred in cases with undetectable haemagglutination.
Radioimmunobinding results proved that the intensity of haemagglutination corresponded
to the complement receptor sites density on human erythrocytes.

Complement receptor on human erythrocytes is similar to that found on lympho-.
cytes, neutrophiles and monocytes (Fearon 1980). The receptor recognizes C3b,.
a larger fragment of activated C3 complement component. Recently, Wilson et al.
(1982) using 12¢I-labeled anti-C3b receptor antibodies presented evidence indicating
that the number of C3b receptors on human erythrocytes is genetically regulated and
is determined probably by two codominant alleles. The present study showed that
the haemagglutination assay can be used for distinction of erythrocyte complement
receptor phenotypes. Therefore this simple technique can be applied to study:
genetic variability of C3b receptor on human erythrocytes.

MATERIAL AND METHODS

Blood samples were taken from 171 healthy individuals (118 men and 53 women).
between 18-45 years of age. Twice washed erythrocytes were tested for C3b receptor
using haemagglutination assay according to the method described by Miyakawa et
al. (1981). Briefly, serial two-fold dilutions ¢f 25 ul of aggregated IgG (initial con-
centration 50 pg/ml) in Hanks balanced solution (HBS) supplemeted with 0.59,
bovine serum albumin were prepared in U-bottom pclystyrene micerotitre plates
(Sterilin, England). Then 25 pl of guinea pig serum diluted 1:60 was added to each
well, end the plates were incubated at 37°C for 40 min. After incubation, 25 pl of
2-mercaptcethancl solution (5 mg/ml) was added to each well to protect the genera-
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ted C3b sites from decay. Subsequently, 25 pl of 19 erythrocyte suspension was
transferred to each well. The plates were incubated for further 2 hr at room tem-
perature, then the haemagglutination was assessed. C3b receptor on erythrocytes
was also determined by radivimmunobinding technique according to the method
described by Tsuda et al. (1979) for the detection of immune complexes in serum.
108 erythrocytes (25 pl) were incubated with human aggregated IgG (10 pg/ml)
and guinea pig complement as in haemagglutination assay. Thereafter, to the cells
washed three times, 25 plj25 pg of *I-labeled rabbit anti-human IgG (Marcha-
lonis 1969) was added and incubated for 30 min at 4°C. Then the erythrocytes
were washed four times and the bound radioactivity was counted.

RESULTS AND DISCUSSION

The haemagglutination titre that is, the highest dilution of aggIlgG that pro-
«duced agglutination, was usually 1 : 2560 to 1 : 5120, which corresponded  to
agglgG concentration of 1.6 — 0.8 pg/ml. There was only a slight difference in
haemagglutination titre among erythrocytes of the studied donors. However, it
was found that the intensity of haemagglutination significantly varied among
normal individuals. Erythrocytes from all individuals studied were classified accor-
ding to haemagglutination intensity as strongly positive, weak positive and nega-
tive. The pattern of haemagglutination was characteristic {for the studied subjects
.and did not change over the period of 6 months. Radioimmunobinding technique
was applied to test whether the haemagglutination intensity was due to different
number of the C3b receptor sites on erythrocytes. The obtained results (Table 1)

Table 1. Determination of the erythrocyte C3b re-
ceptor by haemagglutination test and radioimmuno-
binding technique

Haemaggiutination Radicimmmunobinding N
intensity c.p.m.

Strong 1 4216 £ 865 4

‘Weak 1902 £734 ( 4

No agglutination I 4724287 | 1

indicated that the erythrocytes producing strong haemagglutination bound much
more agg-IgG-C3b complexes than the erythrocytes which were negative in the
haemagglutination test. Therefore, it can be concluded that the characteristic
pattern of haemagglutination corresponded to the density of the C3b receptors
on human erythrocvtes. This finding justified the distinction of three different
phenotypes of erythrocyte C3b receptor. High phenotype corresponded to strong
haemagglutination, an intermediate to weak haemagglutination, and low phenotype
produced no haemagglutination. The incidence of the erythrocyte C3b receptor
phenctypes in a population sample is presented in Table 2. Further studies arc
needed to establish the frequency of gene for high and low expression of complement
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Table 2. Frequency of erythrocyte complement receptor
phenotypes in normal men and women

Phenotype frequencies (%)

Phenotype men women
(n=118) (n=>53)
]:[Tgh haemagglutination
(homozygote C3b receptor (+)) 63.6 79.2
Intermcdiate haemagglutination
(heterozygote (3b receptor (4)) 31.4 18.9
Low hacmagglutination
(homozygote C3b receptor (—)) 5.0 1.9

receptor on human erythrocytes. This may be of some clinical significance in the
light of reports by Siegel and Gleicher (1981) and Iida et al. (1982), demon-
strating the defective complement receptor on erythrocytes from patients with
systemic lupus erythematosus and cancer.
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; ROZNE FENOTYPY RECEPTORA DLA K OMPLEMENTU NA LUDZKICH
y ERYTROCYTACH

Streszczenie

Receptor dla komplementu na ludzkich erytrocytach wykrywano testem hemaglutynacji
z uzyciem zagregowanej IgG i kownplementu $winki morskiej. Na podstawie intensywnosei
hemaglutynacji z erytrocytami od réznych dawcéw wyodrebniono trzy fenotypy receptora
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dla komplementu: wysoki, odpowiadajacy silnej aglutynacji, posredni dajacy slabg hemagluty-
nacje oraz niski fenotyp w tych przypadkach, w ktéryeh erytroeyty nie ulegly widocznej
aglutynacji. Wyniki testu radicimmunologicznego potwierdzily, Ze stopien intensywnosci
hemaglutynacji odpowiada gesto$ci miejsc receptorowych dla komplementu na ludzkich
erytrocytach.

PA3HBIE GEHOTHUIIBI PELIETITOPA AJ14 KOMIIJIEMEHTA HA
OPUTPOLIMTAX YEJIOBEKA

Pe3rome

Peuentop s KOMIDIEMEHTA Ha SpMTPOLMTAX Henosexa Obly1 OOHAPYXEH TECTOM TEMarIXOTHHALAK
C TIOMOLIBIO arperaTupoBaHHOro 1gG M KOMIUIEMEHTa MOPCKOM CBHHKK. Ha OCHOBaAHMM AHTEHCHBHOCTH
TCMATIIOTHHAUMK C 3PUTPOLMTAME OT Pa3HBLIX JOHOPOER OBINO BLAENEHO TPH deHoTHna penenropa s
KOMITJIEMEHTA: BBICOKHH, COOTBETCTEYIOIMI CHILHOM arJrfOTMHAIMM, CPeTHMHU, Aarowmii cnadbyo armo-
THHAIMIO, ¥ HU3KMH (EHOTHI B TEX ClIy4asX, B KOTOPBIX IPHTPOIHTE!I HE IOJBEPrayHCh BHAMMON ariro-
THHAIMM. PelynpTaTel pajMOMMMYHONOTMMECKOTO TECTa MOATBEDAMIIH, 4TO CTENECHb WHTCHCHBHOCTH

réeMarmoTHHAIMHA COOTBETCTBYET IJIOTHOCTH PCHCNTOPHBIX MECT J/IS1 KOMIUIEMEHTA Ha IpUTPOLMTAX
MCIOBEKA.




