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Summary. Studies on tho lnunHn complement component C3 were carried out. 
An object of tho studies were bloocl samples tnkcn from aclnlt, unrelated persons. The sera 
wr,re scparated by agarosc gr·l elPetrophoresis. Agarose manufactured by " ' indsor Berk­
shire Co. wlls apphcd to veronale buffcr at pH 8.H. The C3 components were detPcted in 
Coomassie Blue R 250 solution and in decolorizcr. The analysed materiał was fouml to 
have three phenotypes: two homozygous C3F and C3S and one he terozygous C3FS. In one 
ca;,e the phenotypic variant C3FS0 _4 \\·as observcd. 

The appliecl met-hod of elee t.rophor otic separ,1,tion and a high d egree of the component 
C3 genetic polymorphism pcrmits to use that trait in studies on serologica l difforentiation 
of human popula.tion. 

Genetir.ally determined pol,vmo rphism of the human complement component 
C3 was displayed by Wierne and Demeulenaere (1967) ,tnd Alper and Propp 
(1968). It has been found that two codominant alleles 03F and 038 determine the 
occunencn of three frequent plwnut_vpes defined as C3S, C3F and C3FS. Their fre­
quencies were the subject of populat.ion studies performed by Teisberg (1971), 
Dissing e1- al. ( l !J7 l), Turowsk a e t a l. ( l fl76) and~ cacchi et al. (1979). The presen­
ce of rare phcnotypic varients of C3 w w, abo revealed Agarw a l et al. (1972), Far­
hu<l and \Val ter (1!)72) . SC'hl es in ger et al. (1979). 

This paper presents 1e:sults uf the :4udics on C3 di::,tribution in the population 
uf nori hem Poland. 

MATERIAL .;ND METHODS 

Ph\:r,utyJ)CS of the C3 cornponeuts were determined in the blood serum of 420 
norma! , u11rcbted adults , applying to the .Forensic Department of the Medical Aca­
demy in Od,ińsk to esbthli:sh paternit.y and in the blood serum of 120 mothers and 
their childrnn. 

The studi1:(l semm was separate<l from blood imrnediately after its coagulation 

1 H1•C()iverl f ,ll' publication: Oerol)('r I !18f\. Tlw paper delivered a t IX Symposium of the 
Polis!t U<·n eLic~ 8oeiPty, Gdai1:,k. ScpLi:· rnl)('r l \l8ti. 

2 Dr. l.'J'csent addross: ul. Cmie-Sklodowskioj 3,,, 80-:H0 Gdai1sk, Poland. 

7 Genetica Polonica 3/1987 



298 Z. Szczerkowska [2] 

and stored at -20°0 till the moment of use. The C3 phenotypes were determined 
on the first 01 second day after blood sampling and also in the serum storcd at -20°0 
during severa] days. A high voltage agarose gel electrophoresis according to the me­
thod of Teis berg (1970) with our own modifications was used. ]!'ort.he studies were 
used verona.Jo-lactate buffer at pH 8.6 and 1 % ngarose, manufactured by Windsor 
Berkshire, England. To the agarose gel on a glm:,:-, 20 X JO cm plate 1.5 cm a part 
from the cathode margin was introduced each time 11 of the studied serum. The ele­
ctrophoresis was conducted for 2.5 hours at 490 V and 45 mA using cooling. The pre­
paration was t,hen fixed for 30 min at 4% acetic acid, rinsed in distillcd wat.er and 
dried under filter paper at a room temperature. The 03 component was detectcd 
after 30 min of staining in 1 % solution uf Coomas:,;ie Blue R 250 and decolorizing 
in the solution of: methanol, distilled water, acetic acid (in the ratio 1 : 4 : 1). 

RJ.<jSULTS AND DJ SCUSSION 

The activity zones of the C3 component were dct.ectcd 111 the serum sarnples 
subjected to studies during 1 - 4 days after taking blood. Aft.er a h111gcr time of serum 
storage at - 20°0 the spectra! lines became broadened and after 6 days - the pat.­
tern was unreadable. 

The analysed materiał was found to have 3 frequent, phe110types of C3: a slow-mi­
grating homozygous type S, fast-ntigra,ting F all(! h<:terozygous type FS (Fig. 1). 
In one case a rare phenotypic variant C3l•'l'.'.i 0 _4 was d<-t(\Cted. 

The pictures of the observed C3 phenotypes are pn·:-<~nted in Fig. l. The pheno­
type and gene frequencies in the analysed population are summitrized in Table 1. 

Tabl e l. C3 phenotype and geno freqn t'ncies in tl1<· Notth Polish h111nnn popu­
latioH 

Phenot,ype frequencies 
i Gene 

observed expectcd I 

Phenotype I Xi Gene i frequcn-
%. ~{, 

I I cirs 1ł n I I ----
C3S :!84 0.6762 283 0.6719 0.0035 C ,,s 0.8]!)5 
C3FS 120 0.2857 123 0.2926 0 .0731 c.:t-· 0.1785 

C:3F 15 0.0357 13 0.0317 U.022[, Q,JW 0.0020 
C3W 1 0.0024 0.0038 1.0000 

--- --
Total 420 1.0000 420 1.0000 ! 

l.OU91 
l.0000 

(O. 70 > p > 0.50) 

No significant differences were found between the observed and expected phenotype 
and gene frequences . Table 2 presents a comparison of the gene fre<Jnency in the stu­
died population with the frequencies in other populations . 

.As follows from Table 2 the gene frequencies of the studied popubtion arc very 
similar to those observed in other regions of Poland, but show no significant differen­
ces in relation to other European populations. A significantly smaller polymorphism 



Fig. I. C3 phenotypes: from loft C3F, FS, S, FS 
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Tab I o 2. Frcquency of 03 genes in hu ma.n popnlations from some countries 

__ __ ---~~•mtry _ __ I_N_w_n_bc_r --'---_C_'3_S_-'-- C:lF C3 mre References 

P1Jla11d 1. 420 0.8195 0.1785 0.0020 Own studies 
P oland 307 0.8127 0.1873 Turowska et al. (1976) 
Norway 
.l)enmark 
Italy 
Angola 

400 
406 
252 
268 

0.8000 0.1900 0.0070 Teisbcrg (1970) 
0.8160 0.1820 0.0020 Dissing et a.I. (1971) 
0.8170 0.1790 0.0040 Scacchi et al. (1979) 
0.9500 0.0480 0.0010 Kiihnl et al. (1972) 
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of the 03 componcnt was foun<l in the negroid population. The study of that protein 
fraction phenot_ypes in 120 mothers and their children was used for verification of 
the inheritance model of 03 types. The obtained results are given in Table 3. The 

'1'11- hl o :J. Distribution of C:J phenotypos of motlwrs and their children 

J'l1rnot.ypc of 
mothcr 

..---- · - -··--
fi 

]!' 

---
Child 

s I FS I ·--- · 
Number 

obscr- expcc-

I 
obser- expec-

I vcd ted ved ted 

I 68 67.4 14 H . . 1 I 
14 14.3 18 17.1 

' 3 3.2 

}!' 

Tota l x' 
obser- expec-

vcd ted 

82 0.006 
2 2.9 34 0.332 
1 1 4 0.013 

3 
120 o.sr,1 

(0.00>p>0.80) 
-T-ot_n._l -- -- -- ·1 82 35 - ,-

- --- -~----- ------ - ~ -----

numerical phenotype distribut.ion found in chil<lren in individual groups of mothers 
with a definite phcnotype does not deviate from the expected one. In no case a ho­
mozygous cl1ild (038 or C3F) WłlS found to have a phenotype opposite to homozygous 
mother. 

OONOL USIONS 

1. The methodics of type determination of the 03 component applied in this pa­
per permits to obtain readable and repeatable result.s. 

2. The study of 03 phenotypes of mothers and their children confirms a codo­
minant inheritance model of that trait. 

3. A relatively high polymorphism of t he 03 distribution permits to use it in 
population genetics. 
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POLIMORFIZM GENETYCZNY KOMPONE NTU 03 KOMPLElVLFJNTU SU80WIUY 
LUDZKIEJ W POPULACJI POLSK[ PÓLNOCNEJ 

Stre szczenie 

Przeprowadzono badania polimorfizmu komponentu 03 komplementu surowicy ludzkiej 
w p•>pulacji Polski Północnej. Przedmiotom badatt by ły próbki krwi pobraHc ocl dorosłych, 

niespokrewnionych osób . Surowice poddano rozdziałowi Plcktroforetyeznmnn w iuln agarozo­
wym. Stosowano agarozę firmy \Vimlsor Berkshirn w buforze weronalowym o pH 8.(i. Kompo-
1w nt.y 03 ujawnin.Ho w roztworzt· Coornassie Blue R 250 i w odbarwiauzu. \N n.nama t.c,riale 
Rtwi c-rdzono występowanie dwóch fenotypów hornozygotyc,mych c:rn' i C:3S oraz fonotypu 
hetc·rozygotycznego C3FS. W jednym przypadku obserwowano wari,mt, fono typowy C:3FS0 , 4 • 

ZaRtosowana m etoda rozdziału elektroforetyc,7.nego i wysoki stop ień polimorfizmu gcne­
tyc;.:nego komponentu 03 p ozwala na wykon:yil tanie tej cechy w b adaniacdt nad zró,;,nieowanium 
se1·o lngicznym populacji lndzkioj. 

rEHETl1'-IECKvnł TIOJII1.MOP<l>l13M KOMrIOHEHTA C3 KOMTTJIEMEHTA l..J.EJTOBE4ECKOH 
ChIBOPOTKM B TIOITYJUl LI,1-111 CEBEPHOM TTOJ1bllll1 

Jlpoee,ueHbl Hccnep_oeaHIUI KOMnOHOHra C3 Km.rnneMeHTa 'l<..!JlOl)e'lCCKOił CblBOpOTKH. TlpC,I\MCTOM 
HCC .~ C,!IOBaHHił 6&1JIH npo6KH KPOBl-1, B'3l!Tbie OT B3pOCJ1GlX, H()pOACTtlCIIHblX oco6. CblllO[)OTKH 6blJlH TTO,!l· 
0eprny·1 u :meKTpocpopnn<JecKoMy pa3/\Cny B arapo10 BOM rene . l1cnonb30 Bancll ara po, (j1HpM1,1 ,vindsor 
Berkshire B aepottanoaoM 6ycjJepe c pH 8,6. K0Mno11 ettr C3 6un 06ttapy)l(c11 0 pacrnope Ooomassie Blue 
R 250 11 B 06cc11Be'11rnaTeJ1e. B aHa:rn 3ttpyeMOM 1,rnTepriarre 6b1Jl0 o6HapylKCII O TPH {j)CHOTHTTa : .l(Ba ro­
M031ffOTHb!X C3F H C3S, a TaK)l(C reTepo31-1rornb1ii C3FS. B oµ_HOM cnyqac Ha6mo)l:l jJCH cpCHOT11m,'!ec ­
KMfi sapttaHT C3FS0 ,4 • 

TTpHMCHeHHhlH Me-ro.a '.).r{C KTpo<f>opcn1'1CCKOfO pa3)J,Cna 11 Bb!COKUH CTenCllb IIOJll1MOPQJH 3Ma KOM· 
IIOIJ t' HTa C3 IT03BOJJ}lfOT 11.Cl10Jlb10B3Tb :nor np1nHaK B HCCJIC)..\0133 HHllX ccponof11'-!CCKOH ,'\11QJq>CpCIH\H3l.\11H 
nony.'lll1~11H '!CJlOBeKa 


