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{ tibodies to the synthetic polypeptide
ifAla—Lys ([T,G)-A—L) were used to ex-
vation by human IgGl. Two IgG1 anti-
fliich contained mouse L chains and H
ith mouse V domains and human C do-
ffered only in their V,, domain. Ag binding
tion by these antibodies were analyzed
en limiting amounts of Ag were used

5, the antibodies required different

Ag for optimal binding, suggesting that
bind to different epitopes on the
molecule. However, when competitive
ays were performed with an optimal

ion of Ag, there were no differences in
nding affinities for [T, G]-A—L or dissocia-
eristics of the antibodies. C activation
at optimal Ag concentration to en-
alent binding of two IgGl antibodies to
mbination with immobilized Ag, these
dies bearing different V regions exhibited
rences in the binding of C components

. When present in equal amounts in the
y 10B activated C and bound more
‘than antibody B11l, These results in-
region differences can affect C acti-

{ V regions that are responsible for Ag
reglrm-i that are responsible for effector
as C activation, antibody-dependent cell-
mielty, and FeR binding (1-4). 1t has been
hiat after combination with Ag the antihody
allosteric change which allows greater ac-
igher affinity of Clg for the Clg-hinding
gion of the antibody (3, &), Physical data
hypothesis are lacking. Others have
antibody stoichiometry as well as anti-
d avidity can affect Ig functions (7-14).
bodies consisting of human C regions and
ons have been used to examine the effector
uman [g; this system affords the ability to
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examine antibodies of different 126G subelasses that have
defined V regions [15). We have constructed antibodies
Lo the synthetic polypeptide Ag [(T.G)-A—L)° using twa
different rearranged murine H chain V region genes
joined to human [gG1 or [@G4 C region genes. Two 1gi]
antibodies, which differ at the T and J regions of the H
chain ¥V domain (16). showed markedly different abilities
to activate C. Dilferences in Clg binding were observed
for antibodies with the same alfinity for (T.G)-A—L when
present at equal density in Lthe assay. Our data indicate
that V region changes can influence C activation by
antibodies combined with Ag. We suggesl that the pattern
of g6 deposition on the Ag is important to the effector
functions of Lhe Ig.

MATERIALS AN METHODRS

Reagents and cells. Synthetic polyvpeptides (T G)-A—1L] and [GT)
were purchaszed [rom 10N Blomedicals (Costa Mesa, CA) (T.Gl-A—L
(molecular mass approximately 200,000 Da) iz a branched chain
polymer consisting of exposed Lyrosine and glutamic acid residues
connecled to @ poly-lvsine backbone by alanine residues, GT [molee-
ular mass = 19,300 Da] is a linear polymer of randomly mixed
glutamic acid and tyrosine residues at a 91 molar ratio. The same
lot of cach polypeptids was used throoghoat the stody,

mAb T17 and T14 hind to the GT residues of [T.Gl-A—L and L
GTand were produced by Fincus et al. (17), T17 and T14 are encaded
by the same Vy, genes, but differenl Dy and Jy, genes (18], [Fig. 1)
Weused H chaln ¥ genes from these maAb and human C region genes
ta ferm chimeric H chain constructs in the veclor pSY-E2-nea [18).
Hinman C region genes were gifts of Dr, Philip Leder (Harvard Medical
Sehnal, Cambridge, MA] (I0G1) and Dr. Leroy Hood (California Insti-
tute of Technology, Pasadena, CA) ([064). The plasmid pSv-E2-nco
was a gift from Dro Thomas Simon [Universily of Keln, Calogne,
Germany).

T17.2 cells secrcte only the L chain of T17 antibodies and were
derived as follows. Hybridoma TU7 expressing T17 maAb (17) was
treated with three successive rounds of anti-mouse [ and ©,
Surviving vells were cloned, and one clone, T17.2, secreted «-chain
only. Southern analysis of T17,2 DMNA revealed that these cells had
Iost the H chain gencs. All cell lines were maintzsined in DMIEM
supplemented with 10% FCS [Hyclene, Logan, UT) plus 3 mg/ml
glutamine, 2.5 pg/ml gentamicin, and 200 [U/ml pendeillin, Cell
lines transtected with chimeric H chaln genes were selected and
maintained in medium containing 1 mg/ml geneticin (G-4 18, GIERCO,
Grand Island, NY).

All enzymes (restriction endonucleases, DA lisase, polvnucleo-
tide kinase, and Klenow fractien of DA polymerase] were purchased
fram MNew England Biolabs, Beverly, MA. Monoclonal anti-moose
kappa (19] was conjugaled Lo alkaline phosphatase by using 0,2%
glutaraldehyde, and anti-C3d [Gensyme, Boston, MA] was bioting-
lated by using blotin-N-hvdroxysuecinimide [The Binding Site, San
Diega, TA).

Construction and expression of I genes, H chaln IgG genes were
constricted in the plasmid pSV-E2-nea [18), First, human C region

*abbreviations used in this paper: [TGlA—L. synthetie branched
chain polypeptide (Tyr. Glul-Ala—Lys; GT, linear polymer consisting of
Glu and Tyr at a %1 molar ratlo: DDy, 50% dissociating dose; |>{|4
polymerase chain reaction. CH;, sccond constant domain of 1gi;
asaociation constant: PEG. poelycthylene glycol; CDE. ;_umpl-:wqrnmm;
determining region,
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Figure 1. A H chaln constructs conlaiming murine Vo region genes s

human C region genes, Rearranged mowse H chain Vo region genes deciverd
from mAb T17 and T14 were joined with homan genomic C reglon genes
I Ebe cxpresslon vector ]'JS"L"-EZ-;lw % shown, The exons r:r|1-rn.=51|t:-r::ii1'|g
Lo VI, and H chain C reglons ©H,, hinge, CHz, aoud CHa are depicted as
blocks. E denotes the Jovalion of the murine [g 11 chain enbancer, The
siee in kilobases of cach portion of the constrocls is noted, The presence
nf additicial cohancer sequences in GL-17-E and G1-14-E did nol resall
i inereased expression of theae constracts [daka not shown), B scqueneo
comparison of TU7 and T4 WV reglon genes. The sequences of the two Yy,
genes used Tor the constrocts were previcusly determined [16). Identity s
Enlivated by (-]

genes For l@G1 and 19064 were nserted al the Bamlil and Ecolil sites,
respectively, Then, ¥V region genes [rom the two anti-(T.Gl-A—L
mab, T17 and Tl4 [16), were inserted at the unocoupled EcoRl oo
BoamHl site (Fig. 1], The H chain construets were lranslected inte
T17.2 hybridoma cells by electroporation (200 21) with the use of 2
Gene Pulzer (Biorad, Richmond, CAJ. Translectants were sclocted
for resistance to the antiblotle geneticin (G-418). Culture superna-
tants were assayed for anti-[T.G)-A—L antibody by ELISA [see be-
Jowr) om days 14 to 282 alter transfection. Cullures positive for anti-
body were cloned by limiting dilution, clones were grown in DMERM
supplemented with 1 mg/ml G-218, Chimeric antibodies were puri-
figd from the supernatants on pretein-G Scpharose [Zyroed Labora-
tories, San Francisceoe, CA). The lsotypes of the chimeras were con-
firmed by ELISA with the use of alkaline phosphatasc-conjugated
anti-human lgG1 and IgG4 (Sigma Chemical Co., St. Lowis, MO) az
the second antibody.

Characterization of Ag binding. Chimeras bearing the two differ-
enl ¥ oregions were examined for binding to (T.G)-A—L or GT by
ELISA, Microtiter plates [[mmuanion 1L Dyvnatech Laboratories, Chan-
tilly, WA were coated with 10 gg/ml [TGl-A—L [1 pgfwell] or 50 agf
ml GT (3 prwell] in PES (0,13 M NaCl 0.023 M sodium phosphate
[pH 7.4]) unless olherwise specified, At these concentrations, about
0.5 pg (T.GlA—L and about 02 uf GT were bound/well. Culture
supernatant or purified antibody was allowed to bind to the plate for
1 b at 379, then washed, and bound antibady was detected wilh
gither alkaline phosphatass-conjogated anti-mouse kappa, anli-ha-
man 1gGl, or anti-human 1254, The relative affinities for (T.G]-A—
L and GT were determined by competitive inhibition ELISA (22, 23],
Firsl, antibodies were titered to determine the amount of antibody
that gave the same Oy, reading (approximately (0.3 to 0.5]. AL this
input, the binding of antibody was inhibited by inereasing amounts
of free [T,G)-A—L or GT, The amount of inhibitor that caused o 50%
decrease in hinding was reported as (D, for 50% inhibitory dose.
To delermine the [y, antibody and inhibitor were added to the
plates simultaneously, incubated for 1 h at 37°C, and washed. and
bound antibody was detected with either anti-monse Kappa or anti-
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human 1gG1 or [g04, In other experiments, antii
on the plate for 1 h before addition of the inbibitarn
a further hour belore the second (detecting) ant
this case. the amount of inbilitor that caused {
0% ol contral-beund antibody (in the ahsence o
reported as D, for disseciating dosc. The asseal
far GT was measured in solutlon by using 7.5% F
irmnmune complexes formed with the chimeric
creasing amounts of “*-lahcled GT [24) and cal
Arvend and Mannik [25). Woe woere unable to meas
A—L by using the PEG assay, beeause [TG)-A
the presence of 7.3% FEG.

C activation assays, O activation was examing
Lhe bioding of C1gand C3d te antibedics bownd b
A—Lafter incubation with normal human Cor pu
Experiments were performed wilh Lhe same bateh
human scrum obtalned from a single donor,
antibodics were incubated on plates coated witl
at 37°C, then washed and reacted with OO0 gl
serum (1750 dilution in PBS supplementaed wit
Cacl, and 0.3 mM MECl) for 300 min at 37°C A
bound Clg was detected with alkaline phesphata
human Clg [The LBinding Site). Alternately. pur
San Diega, CA] diluted to 140 pg/miin the same bull
for whole C, C3d hinding was measured simi
incubation with whole ©, bound C3d was detecte
anti-Cad and alkaline phosphatase-conjugated
Rinding Site). When cilher B3A or nonspecific
fraction 10, Sigma) was sobstituted for the anti
ies, no measurable Clg or C3d binding wag defen

POR amplification and  sequencing, Gen
transfectomas was prepared [26) and used as
PCR. Oligonueleatide primers were synthesized o
ONE DNA synthesizer [(San Rafacl, CA), and !
[Ferkin Elmer Cetus, Norwalk, CT) was used {0
fragments corresponding to the hinge and thes
The primers used (o amplify the hinge reglo
nucleotides 357-576 and 1001-1020 (negatiy
lished nuclestide sequence for 1gG1 H chain
primers had 3 extensions that provided EcoR
Primers used to amplify CH; regions exactly
1001-1020 and 1431 -1450 (negative strand]
agnition sequences. The reaction conditions we
at 95%C, 30 s at 50°C. and 30 § al 72°C for Sﬂ' i
prisiucts were gel puarified and cloned into t
plasmid pT7 13 [Pharmacia, Piscataway, N ds
performed in bath dircctions by using the
Cleveland, OH) and the PCR primers,

o

RESULTS

Expression of chimerie antibodies,
ics were expressed from murine V rc.gin
man IgGl or lpG4 C region genes by
oma cell Une T17.2. The antibodies we
culture supernatants by protein G-Seph
raphy and analyzed by electrophoresi
acrylamide gels. Figure 2 shows the SI
ol the chimeras under reducing and no
tlons. H and L chain bands of exp
appropriate ratio can be observed.
nol aggregated as determined by thei
single ca. 150-kDa band on a nonde
{data nol shown). The isotypes of the chimer
were determined by ELISA (Table ) to
hiybridomas expressed the introduced gengs

Ag-hinding activiiy of chimertc antib
ies bearing the H chain V domains
in the I} and J regions and in 8 am ul
encoded by the V genes of Lhe V region
clucidate the effect of their different
binding, we examined the binding of
badies to [T.G)-A—L and GT. Four
with T17 Vi [10B and 94) and twﬂw‘i i
). showed similar Ag-binding chara
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Polyacrylamide gel analysis of protein G-purificd chimeric
rified antibodics were run on L2.5% gels containing 0.1%
e with Coomassic brilliant bluc. (A], samples were loaded
uclion of samples. (H], samples were heated at 100°C for 5
presence of O.F M 2-ME before loading. The size of the Hoand
respond to Lhe migration pattern of (H] and L) chains of
fiaman 160 (Cohn fraction 11, Sigma).

competitive inhibition ELISA, we measured the
it of free Ag required to inhibit the binding of
to Ag [1D5g) or dissociate antibody from Ag (D)
. The 1D, and DDy, of antibodies with either ¥
ere not significantly different from each other (p
his was true when G, as well as [T.G]-A—1L.,
as inhibitor. It was not surprising that GT was
inhibilor of binding to [T.G]-A—L than (T.G)-
because the anlibodies recognize glu and tyr
[T.G]-A—L (17) and more cpitopes are likely
sent per microgram on GT in solution than on
K, values for GT binding were measured in
n by PEG precipitation of '**l-labeled GT/antibody
s(Table 1), The K, of binding 1o GT for antibod-
the different V regions were not signilicantly
(p > 0.2). We were not able to make similar
nents for [T,G)-A—L binding becanse [T.G)-A—
ated In 7.5% PEG in the absence of antibody,

libody binding was measured at various Ag
iirations. differences were observed for antibodies
Bl (Fig. 3]. Antibody 106 bound similarly to
L at Ag concentrations [{rom 1 to 30 egiml,
11 showed less binding to [T.G)-A—L at Ag
ions less than 3 pg/ml. The differences be-
and B11 were even more evident in their
o GT. 108 bound to GT optimally at GT concen-
of 10 pg/ml or higher: B11 reguired at least 50
oroptimal binding, Thus, approximately threefold
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more [(T.G)-A—L and at least fivefold more GT were
required for optimal binding of B11, compared with 10B.
We also examined binding of antibody G111, an g4
bearing TI17 ¥V domains, to [T,G)-A—L and G Like
LOB, G11 bound [T,G3)-A—L equally at Ag concentrations
af 1 ta 30 ug/ml, and bound GT equally at Ag concentra-
tions of 10 to 50 pg/ml [data not shown). These data
concur with others [15] that recognition of the epitope is
dependent on the V region regardless of isotype. Our data
suggest that antibodies with different V regions bind to
different epitopes that are present at different densitics
on [T.Gl-A—L and GT. Al higher Ag concentrations, Lhe
different cpilopes are present at sufficient densily to
allow for equivalent binding ol antibodies 108 and B11
[see Fig. 44).

Higher GT concentralions were required for optimal
binding than [T.G)-A—L because GT bound less well ta
the plate than [T,G)-A-—L. Plates coated with 5 gg GT/
well bound 0.2 pf, whereas (T, G]-A—L plates coated with
1 pgfwell bound 0.5 ug, The apparent discrepancy be-
tween the need for more GT for binding in this experi-
ment and the ability of GT Lo inhibit binding to (T,G)-A—
L at very low concentrations as shown in Table [ may
also be caused by a different arrangement of epitopes
when GT is immaobilized on a plate as compared to being
free in solution.

C activation by chimeras. The abilities of the two [gG 1
chimeras, 108 and BLL. lo activate O when combined
with (T.GlA—L were compared, Antibodies were incu-
baled on plates coated with 10 pg/ml (T.G)-A—L, and the
resulting immune complex was reacted with O [normal
human serum diluted 1/50). Clg and C3d binding to the
immaobilized Agfantibody complex was detected by sub-
sequent binding of anti-Clg and anti-C3d as described in
Malterials and Methods. To determine whether equiva-
lent amounts of anfibody bound to the plates in these
experiments, anti-human [5G was used to detect the
quantitics of 10E or BL1 antibody bound to the immobi-
lized [T G]-A—L [Fig. 44), With equal amounts of anti-
body bound, 108 activated C better and bound more Clg
and C3b than did B11 (Fig. 48 and ), As expected, the
[g(34 chimera G11 did not bind Clg or C3d. When purified
Clg (10 pg/ml) was used in place of whole C, the results
were similar to those wilh whole C [Fig. 48).

Sequence of PCR amplifiecd O reglon domeains, To
determine if mutations had cccurred in the C region genes
to account for the differences in C aclivation by antibad-
ies LOB and Bl 1, we used PCR to amplify hinge and CH,
exons from eellular DNA extracted from the transfecto-
mas, Alterations in either region might affect C fixation

TABLE 1
Isatype analysis of chimeric antibodies"

Second Antitedy (Alkaline Phosphatase Conjugated)

Antl-lgEam™ Anti- gt AT Anti-lgh™

antihody Constreh
Anli-g™ Antl-lggi
T17 Parenl +* =5 =
T14 Parent + s =
L1l Gl-14-E + + -
10E G1-17-E + ~F -
Gl G4-17-E + = +

~ human.)
Pk Denotes O = 0020 in the ELISA,
F— Demales Ohyge = 0.01,

 Clture supernatants from elened, antihody positive cultures were lested Cor spectlic sotype by ELISA. Supernatanta
Cwere allowed 1o bind to [T 00)-A--L-ooared miceotiter platos,
ceatjugated second antilodies. Ooly the isatype of the infroduced genes was delected for each clone, [mua, murne: huo,

andl bound antibody was delected with different alkalipe-
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TABLE 1
Ag-iingding choegcteriaies of chimerie antibond ios®

(TG A—LJIT.G-A—LY (TG — LAGTS GTAGTY GT
Antilsdy ) Constooct
10 (B3 R ETS ECke I.l :'\-m [Tk W= b0 7
Ell (6] Gl-14-E 054242022 1202001 0005+ 0,00 0045 £ L‘I'CIC'S NI I R DJG[
6 5 GL-14-E 0. 54 + 029 1.BB+1.0 0005 & 0007 030 = 0007 000320001 236 £ 0209
LOH 5 Gl-1Y-E 05722020 150014 0003 £ 0001 0042 = 0000 0006 % 0003 244 + 0525
da 3 GLl-1Y-E 0322003 1752007 0003200010 G048 = 0006 0005200010 1700218

 The characteristics of antibody binding to [ToG)A L and GT wers measured by competilive inhibition ELISA Lo
determine relative alffinites and strengihs of Interaction. The K, for binding fo GT was messured by solution phasc FEG
r.-r-:-::lpltatl-:-n assay as described. 10g, denoles the ameunt [mieragrams) el mbibllor that cansed a 30% decrease in binding

when added al the same time as the antibody

antitbody, which caused & 50% dissocialion of bownd antibody, Valoes represent the mean £

of replicate samples (n].

Dy denoles the amound [meragriames) ol |n| ibitor added 1 h alter the

+ 5 of the indicated number

P Binding o immeblbized [T.0)-A L was inhibited by free [TOG)-A—L

“ Blnding tmmaobilized (T.Gl-A—L
* Binding to immobilized GT was inhibited by free GT.

was inhdtdted by Free GT.,

* K, was measured for binding to GT only. since [T.Gl-A—L precipitated i the assay in the abscenee of antibody.
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Figure 3. Bioding of chimeric antibodies to (T.G]-A—L and U at
varlous Ag concentrations. ELISA plates were coated with various con-

centrations of {T.0-A—L or GT. The binding of LOB (A and O and BLL
[ and i]] was measured al ir1(‘r|=:a.‘;i.:'|g ardihedy :i1'|p|,:|!. [A and H) show
'I]'il'l.flll:'lgI ro [T -A—L sl [I'_.‘ and I show I)ir'ld'il'lg T 57T, _-'a,g coreenien-
tinng [micrograms per milliliter) are indicated adjaeent o each carve,
Oplimum Hnding of antibody o (TG L was obladned al 1pgim) and
3 pedmil For 105 and B11, respectively, Optimumn binding of antibedy Lo
GT regpuired 10 pgdmil for OB and ab least 30 pg/ml for B11. The points
o Lhe graphs represent Lthe average of duplicate samples, Thers was
always =10% difference between the duplicates,

because the hinge may be involved in the activation of C
(5, 28, 29), and the Clg-binding site is present in CH,
(30, We found no differences between Lhe expecled se-
quences (27) and those of the amplified DNA exons from
either 108 or B11 cellular TINA.

DISCUSSI0N

Mulalions in Lhe genes encoding antibody molecules
have helped to elucidate the structure and function rela-
tionship of Ig [28, 31-38). In most cases, alterations in
the V' region affect Ag-binding characteristics [31-33,
36} whereas alterations in the C region affect C activation
(28, 37-39). However, in some instances, mutations in
the C region resulted in altered Ag binding (34, 35). In
other studies, altered effector functions of 186G antibodies
directed against the same Ag stem from differences in
affinity or avidity [7-10] or in antibody/Ag stoichiometry
(11-14). We present evidence Lhat differences in Ag bind-

ing thal arc not related Lo avidity or antibody/Ags
omelry can affect the O activation of closely relate
antibodies.

We constructed and expressed chimeric 12 go
using two different cloned H chain ¥ region gene
mAb to the synthetic peptide (T,G)- L. The ch
Ig expresz human H chain C reglons, murine H el
regions, and murine L chains, The L chains of th
meric antibodies are identical. Other studies (15
that murine L chains can be paired with chim
chains to produce antibodies with the expected 6
funclions. The WV, region genes were previous
quenced and shown to differ at the D and J regies
at & amino acid positions encoded by the V gene
Although this region comprises part of the thind§
variable region or CORS. which is involved in Ag
nition (40], antibodies expressing these two gens
similar (1.G)-A—L hinding characteristics when as
at high Ag density. However, they appear I'Ilbi
different epitopes on the Ag. as shown by the am
Ag necessary for optimal binding (Fig. 3). Even fl
the antibodies may recognize different epitopes on|
A—L, the relative allinitics (eslimaled by 11, (22
strenglh of binding [estimated by D) to elther)
A—L or GT were similar for antibodies with e[ll
region (Table IT),

Although the binding o [T,G)-A—L al optimal ﬁ.g
centration was the same for both 108 and Bl
activation of C by these twa antibodies differed sub
tially. 108 activated C and bound significantly mn
and C3d than BL 1 [Fig. 4). Differences in C activail
156G anlibodies can be attributed to a variety of fa
We have ruled out difTering densities of the two ar!i
ivs on Lhe plale by showing that equal amounts o
and B11 bound to the [T,Gl-A—L plates [Fig, 44|
both antibodies exhibit the same relative affinily |
and the same dissocialion characteristics, so thedis
ancy in O aclivation cannot be explained by a (Ili'fﬁ
in the strength of the interaction between Ag and
oy, |

Allhough the antibodies were constructed
same (0 region genes, mutations incurred durin
expression scheme could affect the C activation e
resulting chimerie antibodies, Previous sl’:udieshaﬁ
seribed C region mutations that caused gross chang
the constant region domains (34, 35, 41-44]. We
oul such mutations in our antibodies. because |
analysiz of the purified chimeras did not reveal an




red. O activation by chimeric antibodies. A,

of 101 and B11 Linding to [T.3)-A—L al "
foedy tnput. The binding of antibodies LOB ()
L [®) to plates coated with 10 pedmd G- AL
asyred under the same conditions a% used for ©-
aszays. Equal amounts of both antibodies
[ the plates per microgram of antibody added,
prperiment. anti-human 1afil was used as the
antibody: similar resulls were abserved when
ekappa was ased [data not shown). 3. Linding
by chimerie antibodies bound 1o imnmoilized
—1. Clq bloding was measured by ELISA as
| Antibodies 10B (W, £ and B11 (@, O] were
plates coated with LD ggfml [U.G]-A—L, [hen
with whole C [sodid lines] or purified Clg
1es). Lo bound to the antibolies was detected
j-human Clg. An e chimeric antibody will
Wy gene, (11 (4], demonstraled oo hindlng -ql'
this azsay. O, binding of C3d by chimeric anli-
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to immobilized (T.0A—L. CHd binding
B11 (@), and G11 (&) was measured after the
were bound to [T.G)-A—L plates and incu-
whole O as deseribed in Materials arnd Moth-

5 in the size of Lhe H chains of 108 and B11 [Fig.
ermore, the equal size of the 11 chains from the
bodies suggest these arc similarly glycosylated.
the second constant domain (CH.) contains the
Fsite for (1g and mutations in this region can
activation (30, 37), we amplified and sequenced
omains of 108 and B11 DNA. There were no
ces in the sequences of the amplified CH, do-
0B and B11, The hinge reglon may also affect
on (3, 28, 29, but we found no sequence differ-
the amplificd hinge tegions of 108 and B11.
edifference in C activation by 108 and B11 was
by C region mutations,

Hailure to [ind C region mutations to account lor
inces in C activation by 10B and B11 suggests Lhal
iehanges in the CDRS of V), (which is encoded by [3
enes, and is Involved in Ag recognition) and/ar
ianges (9 amino acid changes) elzewhere in the
1 can influence the effector functions of these
s, There are at least two possible explanations
fis. First, il is possible that the antibodies, although
glin equal quantities, were arranged differently on
mmobilized Ag such that the Fe portions had an
ent spatial distribution. This could cause them
ite C differently, In fact, we have demonstrated
bodies 10B and Bl ]l recognize [T.G)-A—L some-
ferently (Fig. 3). and therefore could bind to the
sina different pattern. Alternately, the difference
g domain may influence the ability of the IgG to
a conformational shift upon combination with
ows for C activation such as has been described
M (3] This Lype of "second signal” has been proposed
aclivation of g5 effeclor funclions (4, 6, 45, 46).
direct evidence for such a phenomenon is not
Our data are consistent with the premise that
ns in the CDR3 portion of the Ag-binding site
fferences in recognition of Ag, which leads to a
[ pattern of EG deposition on the immobilized
rrangement affects C activation by the Ig.

g5 with chimeric mouse/human antibodies have
strumental in the evaluation of the effector fane-
uman [gG (15, 47, 48], From experiments on
onsisting of identical V regions and C regions
nt 180 subclasses, one can determine relative
feies of C activation. Fo receptor interaction, an-

ug Ab

tibody-dependent cellular cylotoxicity, or other func-
tiona. This information is useful for the design of rlg for
immunaotherapy. However, we have just shown that two
g1 antibodies with only slightly different Ag-binding
specificities have quite dif ferent C activation capabilities.
Similar differences within subclasses may exist in anli-
bodies directed against other Ag. One should be cautious
in choosing antibodies lor immunolherapy if the effector
functions of the administered antibodies are important
ro the therapy, The characteristics of one set of antibod-
ics may differ from Lhose of a second set of antibodies
directed against a different epitope on the same Ag,
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