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of [g0. Whether or not this process requires a canforma-
tional change in the 1gG, as occurs in IgM antibodies, is
still subject to debate. The Clg-hinding site of 12G is in
the Cu2 domain and involves residues Glu-318, Lys-320,
Lys-322 (6], and probably Tyr-296 of the opposite H chain
(7).

We recently reported on two chimeric antibadies which
ound the branched chain polypeptide [Tyr, Glu)-Ala-Lys
[which we now abbreviate (Y.E]-A-K by using the single
letter amino acid code) (8). We found that V region differ-
cnees between chimerie mowse/human [#G antlibody
could affect C activation by these antibodies when they
were bound to immobilized Ag. The difference was not
due to affinity or avidity of binding. We postulated that
because the antibodies had different V) regions they
could have recognized epitopes on [Y.E)-A-K differently,
and this could influence their pattern of binding and
therefore their potential to activate C. Alternatively, the
two antibodies could exhibit different allosteric con-
straints upon binding the immebilized Ag, and these
structural differences could dictate the variance in Clg
binding. In the present study, we have ruled out the
former explanation. By using a peptide Ag, we found both
antibodies bound the peptide CYYYEEEEY with the same
allinity, When this peptide was coupled to a BSA carrier
and incubated with antibody, well defined immune com-
plexes were [ormed, Our data demonstrated that even
when the anlibodies bound o identical sites on a known
antigenic matrix, differences in Clg binding were seen.
Additionally we demonstrated differential Clg binding of
immune complexes depending upon whether they were
soluble or immobilized. I the results of these studies on
chimeric antibodies can be extrapolated to the function
of autoantibodies in vivo, then the variable regions of
autoantibodies may influence their pathogenic potential
by mechanisms secondary to Ag binding,

MATERIALS AND METHODRS
Antibodies and Ag

Antibodies 106 and Bl 1 were expressed from murine Vi genes
Joined to human TG Gy genes. The constructs were transfected into
muring hybridoma cells expressing murine L chain (3], The antibad-
ies were directed against the glutamic acid (E] and tyrosine (Y]
residucs of the synthetic polypeptide (¥ E]-A-K (%), The antibodies
differ only in the Vy; region and have the same human Cy region and
identical murine « L chains. The Vi region differences are shown in
Figure 1 (10}, Peptide CYYYEEEEY was synthesized by Dr. John
Coligan of the Mational Institutes of Health Blological Resources
Branch. Maleimated BSA was purchased {rom Pierce Laboratories
(Rockfond. L), and the peptides were conjugated to it at various
peptide:BSA ratios, Unincorporated peptide was removed by desalt-
ing the conjugates on G-50 spin celumns (Boeringher Mannheim,
Indianapoliz, IN). The moelar ratio of peptide to BSA in the conjugate
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Figure I, Aminoe acid sequence of Wy
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region. The deduced aminog acid sequence
of the ¥y reglons of antibodies 108 and ] 11 21 1 a1 =g
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quences of the original Vi genes (10 mqq oo il Lol L il Toeooooo—- e ey NP
These genes were used to construct the
chimeric H chain genes |8). After these
genelic manipulations, we conflirmed the COE3
sequence  and  found 0o muotations. .
Dashes indicate identity. The sacquenoes il 0 01 TN
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Figure 2. Binding of antibodies 1003 and 0.4 02 -
B11 Lo immobilized Ag A, I apd D, Solid
phase assays. Mieroliler plales were coated ao
with Ag and then reacted with incereasing i e o T a1 1
amounts of antibody, Bound antibody was =01 it 1 gkl - :
detecled with alkaline phosphalase-conju- e anlibedy ug antibady
galed antl-» antlbody. C. Selution phase as-
say. "FLCYYYEEEEY al 5 pi/inl was mixed
with Increasing amounts of antibody, and
the resulting complex was precipitated by
PEG. In A, plates were coated with 10 pgf . CYYYEEEEY in salutian 0. CYYYEEEEY:-ESA
ml [, El-A-K, [n B, plates were coated with
uncenjugated peplide CYYYEEEEY at 10 100 (-
gl In O, percent precipitation of peptide - —n—
CYYYEEEEY. In £ plates woere coated with g T EEE
BEA-comjugated  peplide  [CYYYEEEEY:
BEA)al 3 pgiml. = 2 g
oL B0 Lok |
- g 0.6
E 40 1
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o
27
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A 1 0 108 100d oAl a 1
ug/ml anlibody wg antibody
was delermined by one or both of two methods. For some conjugates, =g al 4500

the peptide was labeled with '*51 and the amount of peptides conju-
gared to B5A was determined from the connes/min taken up by BSA,
The moelar raties were cenfirmed by detcrmining the mow. of the
conjugate by SDE-PAGE. For Lhe remaining conjugales, Lhe pep-
tide:BSA ratio was determiced by comparing their mow. (o those of
the first series of conjugates.

Evcluation of Antibody Sinding o Ag

Solufion assays. Peplide alone and peptide:BSA were radioicdi-
naled with *#9 by using odogen [Plerce]. Binding of unconjugated
peptide in solution was determined by incubating " 1-peptide with
antibody and then precipitating the complexes in 7.5% FEG 8000
[11). Sucrese density gradients were employed Lo delermine the size
af immune complexes. peptide:35A was incubated with either
antibody 1053 or B11 at various Agmantibody ratios for | h at 37°C,
That mixture waz then applied to an isokinetic sucrosc density
gradient, preparcd according to the method of Johns and Stanworth
[12]. The gradienls were centrifuged at 33,000 rpm until &*l = B.61
»* 10Y, After centrifugation, 500-pl aliguots were sucessively Te-
moved from the top, and the fractions were counted in 8 gamma
counter [Beckman Instruments, Redmond, WAL To examine the
stodchiometry of the peptide:B3ASantibody complexes in =olution,
the '"#l-peptide:BSA was incobated with antihody at different
Agantibody ratlos as above, and then precipiiated with an equal
volume of 15% PEG 8000 or saturated ammoniam sulfate [Baker
Chemical Co., Phillipsburg, ¥J). The percent "**1-peptide;BSA precip-
itated was determined alter spinning the samples for 5 min at 5,000

Solid phase assays, ELISAs were employed to measure th
ing of antibody to immobilized Ag, Microtiter plates (Immus
Dwvnatech, Chanlilly, VA) were ecoated with peptide alone, o
Lide:HSA ¢ oojugales al varions coneenlralions and then blo
1% BSA in PBS. Antibody [at various concentrations) was
on the immehilized Ag Tor 1 hat 37°C and washed. Bound an
was delecled with alkaline phosphatase-conjugated anti-ca
[H]. When irrelevanl mab were assayed on the plales, theres
binding. Also, when maliemared BSA alone was used as immns
Ag, there was no binding of antibodies 10B and B11, Measu
were always made in duplicate and the absorbance val
averaged. [nall cases, there was less than 10% differenee b
dugplicate measurements,

O Acfloation

Cactlvation by soluble IC was examined in an immune hee
assay [13]. Soluble 10 were prepared as described above for
assays and these or bufler alone wers incubated with
volume of normal human serom [diluted 1710 in ,r_ﬁelaurl
buffer (13) for 20 min at 37%C. This mix was added o
sensitized SHOC (1.5% in GVEB™). The volume was broogal
ml with GVEBE' and incubated 40 min at 37°C. then cg
Froam the ODg, of the supernatants we calculated the pes
inhibition of lysis. CYYYEEEEY:BSA or antibady alone [atd
centrations] did not inhibit lysis more than 15%. Clg i
soluble IC was measured in a solid phase ELISA as follows M3
plates were coated with purified Clg [Cytotech, San Diego
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& Burrose density gradient sizing of soluble immune com-
Boluble  immune  complexes  were  formed  with  '*F1-
BSA at 2 pgdmil and either antibody at 100 gi/ml. BSA (1%
itas carrier, The gradients wery :.Lntrlt'ugcd and fractionated
ed fn Materials and Methods, The percent of total counts/min
the size groups is shown for "CLCYYYEEEEY:BSA alone or
with gither antibody,

blocked with 1% BSA. Soluble IC were prepared wilh
antibody and increasing ameounts of CYYYEEREY:DSA,
mibated on the plates for 1 boat 37°C and washed. Bound IC
seted wilh alkaline phosphatase anti-x antlibady. When
alone (withoul CYYYEEEEY:B3A) was used as a conlrol,
1o binding of the second antibody, For imnmabilized 1O, we
activation ELISA. Antibodies were bound to immokilized
hen (ncubated with normal homan seram [I:E-n in PBS
nted with 1% BSA, 0.15 mM CaCle, and 0.5 mM MaCly).
min at 37°C, the plates were washed and developed with
ghnﬁphalssr conjugated anti-human Clg (The Binding Site,
4, CA) or anti-human C3d, which also recognized C3b
from Ronald P. Taylor, University of Vieginial, Contral
tir which PES (+1% BSA} was substituted either for normal
nserum, antibodies 10B and B11, or both, always gave vahaes
or equal to background. The amount of antibody bound Lo
peptide:BSA (measured by anti-« second antibody) was
f the incubation with normal buman senem.

RESULTS

ing. We measured the binding of antibodies
d Bll to immobilized [¥.E}FA-K, peptide
EEY. and CYYYEEEEY:BSA. [Y.E)-A-K was
both antibodies equivalently in an ELISA (Fig,
mmobilized peptide was bound by antibody 511
1antibody 10B (Fig. 2B). In solution, the pep-
bound somewhal better by antibody 10B as
i by PEG precipitation of the Ag/antibody com-
g. 2C). To prepare a multivalent Ag, we conju-
e peptide to maliemated BSA via the N-terminal
. in addition to providing the SH group for N-
attachment, alse aclted as a spacer so the se-
uld be accessible to the antibodies. Unless we
lly state olherwise, we used a CYYYEEEEY:BSA
: with a molar ratio of 26 peptides per BSA in
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Figure 4, PEG precipitation of soluble M50y Y YEEEEY:-BSA /8 otilady
immune cemplexes, Soluble immune complexes were formed with 129%)-
CYYYEEEEY:BSA al 1 pgd/m] Ag with increasing concentrations of anti-
hody LOH and 511, BSA [1%) was prescat 83 carrier. The mixtures were
precipitated in 7.55% PEG and the pellets counted, The percent of '*5-ag
precipitated [y-axis) represents the average of Criplicate measurements,

the subsequent studies. This ratio was determined by
uptake of "*l-peptide during the conjugation step and
was conflirmed by the m.w. of the conjugate by SDS-
PAGE. When the conjugate CYYYEEEEY:BSA was im-
mobilized onto microtiter plates both antibodies bound,
and like the binding to the immobilized, unconjugated
peptide, the binding of B11 to CYYYEEEEY:HSA was
higher than thal of 108 af lower amounts of antibody | p
= 0.001 at 0.1 gg antibody input; p<0.01 at 1 ug antibody
input; and not signilicantly different at 5 g input: p =
0.05] (Fig. 20).

Determination of CYYYEEEEY:BSA/antibody stoi-
chiomeiry. To examine the size of immune complexes
formed with peptide-BSA conjugates and the two anti-
bodies, sucrose density gradients were run on mixlures
of '*I-labeled CYYYEEEEY:BSA and either antibody.
Twenty-lour fractions corresponding Lo the S value [12)
were collecled and counted in a gamma counter, The
fractions were grouped into size ranges of 0 to 65, 7 to
125, 1310 175, 18 to 225, and =235, The {irst two groups
represent unbound Ag and antibody :Ag,. respectively,
based on the 5 values of the conjugate (5-65) and anti-
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Figure 5. Binding of antibodies to immobilized CYYYEEERY :BSA con-
jugates bearing ditferent molar ratics of peptide 1o BSA. CYYYEEEEY
was conjugaled o BSA at varicus peptide to BSA ratios. The molar ratio
of peptide to BSA was measured by either the uptake of *l-peptide during
the conjugation or by the MW of the conjugate as determined by SD5-
PAGE or both, The eonjugales were coated onlo micratiber plates at 1 pg!
ml, then reacted with antibody as nother ELISA, A, Binding of antibody
108 1o the conjugates as noted in the figure: B, binding of antibody B1 1,
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Figure 6. T activalion and Clg binding by seluble CY Y YEEERY
antibody complexes, A, Soluble complexes were formed with §
CYYYEEEEY:BSA (26 peptides per B3A) and inereasing amauntg
Hbody. These were tested Tor Caclivation in an immune hemalysisa
as deseribed in Matertals and Methods. The amount of © consing
the [C 5 mepsured by the percent inhibition of lysis of sensitieds
B, C1q binding of IC was measured in a solid phase ELISA. [0 wer
with 100 gr/ml antibody and increasing amounts af CYYYEREEL
[26 peptides per BSA), These were incubated on microtlter plated
with 5 pim] purificd Clg. Binding of complexes was detected wi)
& secend anlibody.
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7 Cactlvation by Immobtiized complexes, In AL B, and O microtiter plates were coaled with 5 wifmd CYYYEEEEY :BSA (26 peplides per

antibody was added. The plates wers then incubalsd with normal bumao serom (150 dilution), A, The ameunt of aplibody bound to Lhe

L Antibody hinding: £, g binding: F, C3b binding.

. Larger sizes could be a mixture of Ag with
g numbers of antibodies, or complexes of Ag
ked by antibody, Figure 3 shows that the distri-
counts/min ("**l-Ag) in each sizc group was
for the twa antibodies. These dala suggest thal
ze complexes are formed in solution with either
iy. To examine Lhe immune complex lattice, or
dy stiochiometry. immune complexes were
solution with antibody and " -CYYYEEEEY:
nd then precipitated with PEG. Both antibodies
ithe same profiles of precipifation [Fig. 4] dem-
ling that equal amounts of CYYYEEEEY:BSA were
cequal quantities ol antibody, Similar results
ained with ammonium sulfale precipitation of
ta not shown), Ammeniam sulfate precipitates
eies with high allinily antibodies, and usually
aifinity antibody complexes can be precipitated
(11). We saw no differences in 108 and B11
complexes with either of lhese methods, sug-
it that the complexes formed with either antibody

squantitated with anti-c scoond antibady. B, Clg bound by the immobilized immune comples was quantitated with anti-Clg sceond antibody.
d'by the 10 was quantitated with anti-C3d sceond anttbedy. [In D E, and F, microtler plales were coated with 1 egf/m] CYYYEEEEY:BSA

are very much alike. Taken together, the resulls of the
sucrose density gradients and the precipitation assays
show that hoth antibodies form very similar soluble im-
mune complexes with CYYYEEEEY:BSA.

When we measured binding of the antibodies to im-
moebilized CYYYEEEEY:B5A, we found some differences
between the antibodies, Antibedy BLL bound the conju-
gale slightly beller than antibody 108 at high density of
immeoebilized Ag, and the binding of both antibodies de-
creased with a decrease in Ag density, However, the
binding of anlibody B11l decreased faster than that of
108 such that at low concentrations of peptide:BSA,
antibody 103 bound as well or better than antibody B11
(data not shown). This led us to specalate thal as the
individual epitopes were spaced farther apart, antibody
LOE would Lind to conjugates that antibody B11 would
not bind. To test this, CYYYEEEEY was conjugated to
BSA at various peptide:BSA ratios and tested for antibody
reactivity in an ELISA. The peptide:BSA ratios of the
conjugates were estimated by the mow. as determined by
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Figure 8 Clg binding by antibodivs al decreasing concentrations of
immobilized CYYYEEEEY:BSA. Microtiter plates were coated  with
CYYYEEEEY:BSA (26 peptides per BSA) at decreasing concentrations,
Antibedies were reacted al 1 pd input. Antibody Binding was cruivalent
for 10B and B1L ar 21l Ag concentrations [<data nel shown).

SDS-PAGE. To preclude the event of high epitope density
contributed by adjacent molecules, we chose the lowest
Ag concentration (1 wg/ml, based on BSA content) that
gave optimum binding of both antibodies. Figure 5 shows
that as the peptide:BSA molar ratio of the conjugale was
decreased, antibody 10B bound all conjugates, with
slightly lower binding to the conjugate containing 5 pep-
tides per molecule of BSA and lower still at 3 peptides per
B3A. In contrast, the binding of antibody BI1 decreased
significantly at 5 peptides per BSA, and did not bind
conjugates with only 3 peplides per BSA,

Both antibodics bound solution phase CYYYEEEEY:
BSA equally, vet recognized the same Ag differently when
it was immobilized, As the space between the epitopes
was increased, either by the decreased concentration of
immaobilized Ag or by the decrease in the number of
epitopes [peplides) per BSA, antibody 10B bound Ag with
wider spaced epitopes than antibody B11 did, We next
examined if the difference in C activation we had previ-
ausly observed between these antibodies (8) would also
depend on the spacing of epitopes.

C activation by immune complexed antibodies. We
had previeusly shown that when equal amounts of 108
and B11 were bound to immobilized (Y E)-A-K, antibody

EFFECT OF Vy; ON C ACTIVATION BY IC

108 activated C better and bound more C1qg and C3bi
antibody B11. Figure 64 shows C activation by si
IC measured by the immune hermolysis assay with b
serum for C. Both antibodies form C-activating 16,
antibody 10B was not better at activating C than
fact, antibody B11 consumed slightly more C, Fi
shows Clg binding by soluble IC as measured by
phase Clq binding ELISA, IC prepared with eithrg
body bound Clog equally, '
Although the soluble complexes with either a il
activated C, immobilized complexes of the two antih
differed. C activation by immobilized complexes)
tested by incubating various amounts of antibody)
immobilized CYYYEEEY:BSA and then incubating!
normal human serum. Clg and C3b binding was 8
ured with alkaline phosphatase-conjugated antl-Clg
ond antibody or anti-C3d second antibody which
recognizes C3h, When the CYYYEEEEY:BSA wasg"
bilized at high density (5 gg/ml), there was no dif
in the Clg binding by the complexes formed with e
10B or BL1 (Fig. 7B). although 10B bound more G
Ell (Fig. 7C). When the peptide:BSA was immobilis
a lower density (1 pg/ml), both antibodies showed o
alent binding to the Ag, but 10B activated C and b
more Clg and C3b than BL1 did (Fig. 7, D, E, andE
look at Clq hinding when CYYYEEEEY:BSA w.
bilized al concentrations less than | ugml, we
lowesl antibody input (1 xg) that would give m
Clg binding. Al Lhis antibody input, antibodies |
Bll bound eguivalently at all Ag concentrat]
not shown). Figure 8 shows the Clg binding des
with Ag density, but the decrease was more prongs
for antibody B11, |
Finally, we examined the C activation of the i I
lized immune complexes as a lunction of the spa
cpilopes within the peptide:BSA conjugate. CH
EEEY:BSA conjugates with varying peptide:BSAs
were immaobilized at 1 pg/ml (based on BSA
Antibody 106 bound all conjugates with decreasi
tide:BSA ratios (Fig. 94, see also Fig. 54) and boy
and C3b at peptide:BSA ratios of 26-14. At
peptides:BSA, however, there was little to no ©
C3b binding (Fig. 9. B and (). The binding of
Bll decreased with decreasing peptide:BSA ra
9D, see also Fig. 58) and B11 bound Clg only &
peptide:BSA ratio (Fig. 9E). C3b binding by Bl
measurable at 26-14 peptides:BSA, but was lowe|
the C3b binding by 10B (Fig. 9F). '

DISCUSSI0N

Ig are globular proteins with different domains g
sible for different functions, The variable regionss
nize larget Ag, whereas the constant regions conf
effector functions, In most cases mutations in
able regions affect Ag binding characteristics (14
and mutations in the constant regions alter the o
functions (18-21). In some cases, however, mula I
the constant regions have resulted in altered Ag b
(22-24). Differences in C activation by IgG ant
the same subclass can often be attributed to di
in affinity or avidity [25-28} or in Agzantibody
ometry (28-32). We previously described two |
mericantibedies differing only in the V region, veth
altered Clq and C3b bhinding [8). We now extent]
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ifobservations with a defined peptide as the epilope.
Hind that these antibodies have different capabilities
tiivate Cwhen complexed Lo immobilized peptide:BSA
wiates, even in the context of equivalent antibody: Ag
ghiometry and cpitope spacing.

it earlier experiments, the binding characteristics
nibodies 108 and B11 tao Y, E}FA-K were examined,
ph it appeared that 10OB and B11 recognized dil-
itopes on (Y, E]-A-K, both antibodies bound sim-
ith the same relative aflinity and strength of
ion. Also, both antibodies bound a linear polypep-
intaining glutamic acid and tyrosine residues with
e association constant (1.4-2.4 x 1077 M™'). We
ned to standardize the epitope for the Lwo antibodies
& decided o use a peptide:BSA conjugate as a de-
ultivalent Ag in these assays, First, recognition
es were identified by reacting the antibodies to a
octapeptides consisting of Tyr and Glu, which
thesized according to the protocol of Geysen ol
3l We found that although antibody 105 recognized
quences than B11 did, there were some peptides
re recognized by both antibodies. We chose one
ptide, CYYYEEEEY, to use in our study.

ih antibodies formed  soluble complexes  wilh

ug antibody

fare S O activalion by immobilized complexes formed with conjugates bearing different peptide:BSA ratios. Microtiter plates were coaled with
diferent peptide:BS A conjugates at §agiml, based on BSA content and assayed for Clg and C3b binding after incubation with normal buman
n A 108 antlbody bindiog: £, Clg hinding by 108; C. C3b binding by 108 13, B11 antibody binding; £, Clq hnding by B11: F. ©3b bindlog by

ug antibody

CYYYEEEEY:BSA of similar size and Ag:antibody sli-
ochiometry, The binding of CYYYEEEEY:BSA was equiv-
alent for both antibodies as measured either by PEG
precipitation of the complexes or ammonium sulfate pre-
cipitation. DBecause ammaonium sulfale precipitation
measures high allinity complexes and PEG precipitates
lowr affinity complexes (11], Lthe fact that these two assays
gave the same results suggests there are nol populations
of high and low affinity antibodies in the mAb prepara-
tions. These soluble complexes activated C similarly, with
complexes containing antibody B11 consuming slightly
more C than antibody 108, In contrast, immobilized com-
plexes of the two antibodies exhibited significant differ-
ences, When immune complexes woere formed in situ with
cither antibody and immobilized CYYYEEEEY:BESA, an-
tibody binding and C activation was a function of epitope
density. Increasing the space between epitopes, either by
decreasing the concentration of the conjugale on Lhe plate
or by decreasing the number of peptides per BSA mole-
cule, resulted in fewer antibodies binding to the immao-
bilized Ag and lower Clg and C3b binding, Nevertheless,
al equivalent antibody levels in the immobilized com-
plexes, the decrease in Clg and C3b binding by antibody
Bl11 was evident at higher epitope density than Lhal by




134

LOB. Thus, antibody 10B was able to activate C on im-
mobilized Ag with wider spaced epitopes than antibody
Bl1.

Antibody Bl1l consistently bound to immobilized
CYYYEEEEY:BSA better than antibody 105 except at low
peptide:BSA ratio (Figs 2D, 5, 7. A and D, and 9 A and
). Even so, B11 bound less Clg and C3b than 108, We
do not believe that is is due to monevalent hinding vs
bivalent binding of the different antibodies. It is unlikely
that B11 binds monovalently, because it did not bind to
CYYYEEEEY:BSA at low peplide:BSA ratios. If 105 can
bind monovalently (and presumably bivalently as well)
one would expect equivalent or higher detection of 108
in the antibody binding ELISA because for the same
number of epitopes more antibodies would be bound al
saluration. This was not seen. Also, monomerically
bound antibody can activate C if appropriately aggre-
gated, bul is less effective than bivalently bound antibady
(25). Taken with the solulion data which show no differ-
ence in affinity, we believe both 10B and B11 bind biva-
lently to the immaobilized CYYYEEEEY:BSA,

C activation by 1gG requires the appropriate spacing of
two Fe domains [34). In this system of immaobilized
CYYYEEEEY:BSA, we hypothesized that antibodies rec-
ognized the same surlace of epitopes, yvel 105 could
achieve the appropriate Fo spacing for Clg binding
whereas B11 could not. Our resulls could suggest that
antibody 108 has greater flexibility than Bl11 and may
achieve bivalent binding at lower epitope density than
Bl1 can, Because both antibodies are [gG 1, the dif ference
in flexibility of the Fab) arms must be a result of variable
region dilferences in the H chain. To examine if muta-
tions had arose in the the constant region genes which
could account for these dilferences, we prepared mRENA
from hybridomas expressing each antibody and per-
formed cDNA sequencing. We found no differences in the
constant regions between the two antibodies [dala not
shown).

An alternale explanation lor the difference in C acti-
vation by Lhe immobilized immune complexes may be
that structural constraints are imposed on the antibodies
when bound to immobilized Ag, and that this may alter
their abilities to bind Clq. The Clg-binding site of 146 is
in the CH; domain, and residucs Glu-318, Lys-320, and
Lys-322 have been shown Lo be necessary (6). More re-
cently, Tao et al. (7] suggested thatl residue Tyr-296 on
the opposite H chain may aso be invelved, If antibodies
10B and B11 have different tortional strains put upon
them when bound to low density, immobilized epitopes.
then possibly the relationship of Tyr-296 to the opposite
Glu-318-Lys-320-Lys-322 motif may be slightly altered
in B11, preventing efficient binding of Clq.

Whether the difference between these antibodies is a
function of flexibility of the Flah) arms or a structural
conformation. clearly, variable region differences can
influence the activation of C by immobilized immune
complexes. Notably, there are significant differences in
C activalion between soluble immune complexes and
immebilized immune complexes prepared with the same
Agiantibody ratios. This finding has implications in the
context of autolmmune and other inflammatory diseases
where often tissue membrane components or Ag depos-
ited therein are attacked by specific antibodies and ©
mediated leslons ensue. By extrapolating cur results with
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these chimeric antibodies to the actions of autoa
ies, we suggest Lhat the variable region of the an
may direct its pathogenic potential independently)
recognition. 1
There is considerable effort direcled at the ideai
tion of pathogenic subpopulations of autoantibe
36) and the elucidation of variable gene usage &
anti-DNA antibodies (37-42). It will be interesting}
if pathogenic antibodies can be experimentally de
diminished from the antibody repertoire in mog
autoimmune disease by targeling those with parti
gene usage. and whether this would result ina
in pathology. i
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