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I . L ABSTRACT

i

“1857 Serum’samples from healthy. individuals, patients,

«. ' . - and thelr families were characterized .with respect to C4 -

polymorphic variants, the relationship between  genotype and
_CU“Concentration, associations  betweén.Ch haplotypes ~ and
other MHC variants, and the ' inheritance of G4 and e
i allotypes in * multiple sclérosis (MS) and insulin-dépendent
diavetes (IDDM) familtes. - i PR £

}’a’tbe\ms ‘obtained werd cnnsucént with (1) two - gene “"
products; CHA. (Rgt) ‘and CAB(Ch#), (11) two loel, ‘A and B,
pes ohromosome, (111) at Teast five alleles . af each. .locus;, = i
A3 and Bl be{ngv the’ most common,  and {iv) Vmodsrately 1
froquent null alieles, AQD and BQO. Some individuals with

the rare patterns A3A2 and B2Bl' appeared to have two A or

F * ' . two B genes 'per chromosome. For - two. rare ,pl:'odugts, B3 and
R BY, the appropriate’ Chido antigen could not always be
aemonstrated. : N . :
; £ % i
Null alleles could . not-be exclided from many K3BL
. phienStypes. Measurement of relative amounts of CHA and CUB
products ‘per individual and of .total serum - C4 is of limited
value in pz:edicting the number of genes. - an 4ndividual
= posiesses. ~Factors other than m-lct‘—linked genes are likely s

| " %o be important in determining serum CA levels.

Frequencies of Ci ‘haplobypes and /of CY*A and CL*B i o

genes' were estimated from,1048:founder /haplotypes. Five A-B

Y




|
|
}
i
A
i

i sty ]

? . : s i
combinations had frequencies >°2% ,and . were non-randomly"
B e gt \ :

associdved. e " 5 P d

. Meny ic alleles, CA-C2-BF complotypes, and - extended &
WHG supratypes choyed nigh positive linkage disequilibria. ')
The  assoéiations suggest that the 0k loci are between.ILA-B
and HLA-DR, closer to. HIA-DR. hg frequert clustering of

rare (4, BF, and C2 alleles ‘in the same supratype indicates

that some may be hypermutable.

Suptatypes " of patients wére ,compared with  nofi-disease’
supratypes from the ame families HLA-B] O4¥A3BI BFXS 02%1
HEAZDR2 ‘wao incressed in “MS-patient’ supratypes..Tnis - is,'
1ikely ‘to refiect -strong assoclations among these alleles *
and | between MS “and  HLA-DR2. suggesting . thab an MS
suscetibility “gene '1s ‘very olosely iinked :to ' HLA-DR.
cluAQosl_ and - CY¥B3  occurred more frequently - in. IDDM "
supratypes: ' These associations ey wiss be kecondary o
strong “assoclations’ reported for IDDM - and HLA-DR - or,:
because other . rare complement variants. are associated with

IDDM, may indicate a direct ‘role for particular complement._

variants. in this disease.
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CHAPTER I * * INTRODUCTION

A. The complement system . \ £ e
3 s

Activated components of  the complement  System.
constitute ‘an important. effector 'arm of ‘the immune system,.
carrying out - such biological ex‘cci;zities as . lysis of
cellular antigens, chemotaxis 'and anaphylatoxic . activity,
opsoriization and. -immune’-adherence, and - viral neutraliz—
ation. During the past twenty years, a'large volume of ‘data

on' ‘the! " structurey. ‘molecular. interactions,  ‘biologlcal

‘activities; . and genetic 'polymorphisms of the. .complement
glycoprotéins has accumulated.. Only a:brief summary- will-be
"attempted here. Varlous aspects of complement -have  been

refﬁievvded by a large number of investigators, 'and -this
s .

summary has been abstPacteéd primarily from reviews by Rapp
and Boursos (1970), Muller-Eberhard (1975),  Porter and Reid
(1978), *Fearon and Austen (1980a), “Alper (1981), and Whaley

and Ferguson (1981).

1. Historical background' &

Grohmann, * in’ 1884, - showed that blood plasma = was
‘badbericiddl and ‘thife: Sbiervitlon wes cinfivied for frest
serun by Buchner in isas.‘ Attributing the }ampercy to ‘serum
enzymes, Buchner. further noted . that 1t was sensitlve . to

heat. “and to dialysis . agalnst water. -Bordet, = in papers

|




published 1n 1896 and 1898, gave evidence that two compon-
ents’of the immune ‘serum were “essential for bacteriolysis.

‘ The'" first, a specific, i?efativqu heat-stable factor, is

now ‘krown to be antibody: The second, called alexine; was i

heat-labile and present ‘in immune and non-immune animals.

complement, »:} known to consist of euglobulin, or.. mid-
5.

doglobulin, * or -énd-piece. Four: 'components

i
|

i

t Y ' . During the early - twentieth - céntury,” "alexine, . or
: ] ) : .

|

i plece, *-and pi

Lo oo were 1ldenbified, distinguished by .euglobulin precipitation, i

heat-sensitivity, treatment with zymosan ‘or cobra  venom,

and' ammonia-sensitivity.’ Euglobilin contained® the  first
; component s heat-inactivated ~serum was dévold of components

4 g i, End tHo;, treatiient by zymodan” or: cobra. verio removed
5, 1l the third component, * and treatment with ammonia removed the

i

| v fourth. S ¢ ¥ *
! s

1

I

While  the “sequential activity of complement was
clearly demonstrated. by these early ' inyestigators, 1t was-
not “until 1958 that *Rapp demonstrated that the  third
component’ was‘likely to. conslst‘or multiple factors. During -
‘the’same period, begween 1954 and 1959, Pillemer “and .his

' assoclates showed that zymosan affected the.third component ° ‘

! via the protein properdin; and suggested the ' possibl

existence of ,an alternative activating pathway.

"i.2. e pathway

Some twenty * proteins are. now -known to  make .up’ the. t
i Y 0 i i




\ complement . ~system. The, structural features ‘‘and -serum,
: 1oty ; serul

b

| complete complement pathway 15 i1Bustrated in Figure 11

\Foz- converdends, ‘this has’ been ‘aiviedd | invg (a). the
\classical. activation  sequence, (n) ‘the late-actlng
(sequence, and (c) the Qlternat*ve actlvating sequerice. 3
\‘a. The classical activa’t“.lng sequence
. This sequence is initiated when' Igh 'or TG antipody)
'becomes_ altered py combinacion with antlgen and acquires
the ability to bind Clq. of the molecular‘ cwmplex, oL
inding of twc'snciboéy‘ recepror sices by’ Clq_ results . 1;’1
tize successive enzymatic acblvatinn ‘of Clrand Cls, Ch apd

cg, Two . ex sally-active

CZa, rom thes nlaasical c3-convenase " Glibza-

oleaves -~ 03 ' to T leadlng ) ;}éoduccﬁ.on of»; [ the

cé-uonvercase Clib2a3b. The ents of' I:hese

can bind-target membranes by means ar lahile binding sites

exposed during énzymatic cleavage. ;
“‘ ‘At least. three protétns;  Citinactivator, Ciibinding
protein, and.| C3b- inacblvator act ‘to reguls

acnva:icn sequerice

- +g sités. When one .moléecule of the’ Cl-molecular. complex - binds:

Cl-inhibitor,” the - complex comes ‘@part, reléasing  smailer’

complexes - .which -~ have ~been .Shown ' to consist: -of "two

| congentrations - of - these are given ‘in Table' I-1, ' The

Dl‘ Cl4’ and ‘2, .Chb. snd "

" This’ enzyme :

this classical

: Cl—lnh_if)itdr binds:Cls-and Clr at or near.their active

I
|

i
-
L

'

i
‘
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