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GLYCOSYLATION OF A Vuy RESIDUE OF
A MONOCLONAL ANTIBODY AGAINST a(1—6) DEXTRAN
INCREASES ITS AFFINITY FOR ANTIGEN

By SUSAN C. WALLICK, ELVIN A. KABAT, ano SHERIE L. MORRISON

From the Departments of Microbiology, Genetics and Development, and Neurology, and
the Cancer/Institute for Cancer Research, Columbia University College of Physicians and Surgeons,
New York, New York 10032

Immunochemical characterization of antibodies against a(l1 = 6) dextran has given
insights into the size and shape of the antibody-combining site and the nature of
~ the interaction between antibodies and antigen. We are now attempting to correlate
the immunochemical properties of the antidextran antibodies with their primary
~ structure. In the course of these studies cDNAs from three monoclonal anti-a(1 = 6)
dextran hybridoma cell lines, 14.6b.1, 5.54! and 19.22.1 (1, 2), were cloned, and the
nucleotide sequences of their Vi and Vi, regions were determined (3) (Table I). All
synthesize an identical k light chain with the V-OX1 germline gene (4) rearranged
to the J«x2 segment; the heavy chains differ by only one or two amino acids in their
complementarity-determining regions (CDRs)?. When compared with 14.6b.1, 5.54
and 19.22.1 have an identical Thr = Asn amino acid change at position 60 in Vy;
5.54 has an additional change (Ser — Gly) at position 31 in CDRI1. The changes
in heavy chain sequence result in 5.54 and 19.22.1 having a 10-fold or greater reduc-
tion in their binding constants for both polymeric dextran and isomaltoheptaose
(IM7) when compared with 14.6b.1 (Table I).

The Thr = Asn change in 5.54 and 19.22.1 leads to the loss of a potential N-linked
glycosylation site (Asnsg—Tyrso—Thre) present in 14.6b.1. The purpose of this study
was to determine whether this potential N-linked glycosylation site is used and if
so, whether the addition of carbohydrate (CHO) to CDR?2 affects the binding con-
stant for dextran. It is difficult to demonstrate glycosylation of Vi in the original
hybridoma antibodies since both IgA and IgM isotypes are glycosylated within their
Chl domains and CHO present in Fd could be linked to either Vi or Cy. There-
fore, we have transferred the three Vi regions to the human IgGy constant region,
which is devoid of CHO in its Cyl domain. In this report we demonstrate the pres-
ence of carbohydrate within the Vi of 14.6b.1. Comparison of the association con-
stants for aglycosylated tunicamycin {ITm)-treated and -untreated antibodies shows

This work was supported in part by grants AI-19042, CA-16858, CA-22736, and CA-13696 (to the Cancer
Center) from the National Institutes of Health, and by grant DBM-860-0778 from the National Science
Foundation. Address correspondence to Dr. Sherie L. Morrison, Department of Microbiology, 540 Mo-
lecular Biology Institute, University of California at Los Angeles, Los Angeles, CA 90024.

" The 5.54 mAb was designated as 5.54.4.24.1 by Newman and Kabat (2).

> Abbreviations used in this paper: CDR, complementarity-determining region; CHO, carbohydrate;
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Immunochemical Properties of Hybridoma Antibodies Specific for Dextran B512

Heavy Chain amino acid changes

vs. 14.6b.1 prototypel

Hybridoma Mouse strain Isotype Site size Kt Kia (IM7)1'S CDRI1 CDR2 CDR3
ml/g later/mole

14.6b.11 BALB/c IgA k 6 4.43 x 10° 5.76 x 10* - - -

5.54%* C57BL/6 IgA k 6 1.78 x 10* 3.02 x 10° 31 Ser - Gly 60 Thr — Asn -

19.22.11 BALB/c IgM k 7 8.87 x 10° 6.46 x 103 - 60 Thr - Asn -

* Maximum number of a(l — 6)-linked glucose residues that fit the antibody combining site.
! Determined by affinity gel electrophoresis according to the method described by Takeo and Kabat (17).

$ Association constants of antidextran combining sites with isomaltoheptaose (IM7).
I According to Akolkar et al. (3).

¢ According to Sharon et al. (1).

** According to Newman et al. (2); designated as 5.54.4.24.1 by Newman ct al.

These sequence data have been submitted to the EMBL/GenBank Data Libraries under accession number Y00809.
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the presence of CHO increases the aK, of 14.6b.1 for dextran. The effect on
nding is unique to the carbohydrate present in Vy, since absence of CHO from
12 does not change the aK, for dextran. Lastly, we have demonstrated that the
HO in Vy is more exposed than in CHo.

Materials and Methods

Cell Lines.  5.54 is a mouse hybridoma cell line synthesizing a C57BL/6 IgA, x antibody
ecific for a(1 — 6) dextran. D3 is a spontaneous heavy chain-loss variant of 5.54 that syn-
esizes only the x light chain characteristic of the antidextran hybridomas. The D3 light
ain variant cell line was isolated by Dr. P. N. Akolkar (Columbia University, NY). Cell
nes were grown in Iscove’s Modified Dulbecco’s medium (IMDM) (Gibco Laboratories,
rand Island, NY) supplemented with 3-5% FCS (Hyclone Laboratories, Logan, UT).
Gene Transfection.  Gene transfection was by protoplast fusion using the method of Oi et
. (5) and modified as described by Tan et al. (6). Transfectant culture supernatants were
ested for antibody production and dextran binding by ELISA (7). Dextran B512 was prepared
om Leuconostoc mesenteroides strain B512 cultures by Dr. L. Matsuuchi as described (8). Horse-
dish peroxidase affinity purified goat anti-human IgG antibody was purchased from Sigma
lhemical Co. (St. Louis, MO). D3 recipient transfected cells from positive wells were sub-
oned once in soft agarose (9), and clones that stained heaviest with rabbit anti-human IgG
¢ antiserum (Cooper Biomedical, Inc., Malvern, PA) were chosen for further analysis.
Biosynthetic Radiolabeling and Papain Digestion.  Transfectant cells were labeled in the presence
£15 pCi/ml of [**S]Met or 100 pCi/ml p-["*C]glucosamine hydrochloride as described (10).
‘Secretions from the cells were digested with papain (Sigma Chemical Co.) at 1:100 enzyme/
rotein ratio for 4 h at 37°C. The reaction was stopped by addition of iodoacetamide to 0.03
A. The Fc fraction and undigested antibody protein were precipitated by incubation with
2G-Sorb (Enzyme Center, Malden, MA). Fab was precipitated from the supernatant using
abbit anti-human Fab (prepared by Letitia A. Wims, Columbia University, NY) or by in-
olubilized dextran (Sephadex G75). Samples were reduced with 2-ME (0.15 M) and ana-
yzed using 5% SDS-PAGE (5).

- Inhibition of Glycosylation. 'Tm at a concentration of 8 pg/ml (Boehringer Mannheim Bio-
hemicals, Indianapolis, IN) was used to inhibit N-linked glycosylation. Cells were biosyn-
hetically labeled for 3 h with [**S]Met in the presence of Tm as described above. After
retreatment, secreted Ig in the culture supernatant was discarded, the cells were washed
wice with IMDM, fresh Tm and [**S]Met added, and treatment continued overnight at
7°C. Removal of CHO from Ig was verified by immunoprecipitation of the secreted anti-
ody and analysis by SDS-PAGE.

Determination of the Antibody Protein Concentration in Culture Supernatants.  Antibodies in culture
upernatants diluted into BBS (0.02 M borate-buffered 0.75% saline, pH 8.3) were bound
0 polystyrene microtiter wells (Corning Glass Works, Corning, NY) for 3 h at 37°C. After
locking any unreacted sites with 1% BSA/PBS/0.05% Tween 20 for 1 h at room tempera-
ure, the ELISA plates were washed with PBS/0.05% Tween 20 three times, PBS once, and
hen bound Ig was quantitated by reaction with horseradish peroxidase-labeled anti-human
8G antibody and compared with a human IgG standard of known concentration. Assay
Tesults have been reproduced at least three times. Direct binding of antibody to microtiter
plates was a more reproducible method than binding supernatants to plates sensitized with
anti-human IgG antiserum, for reasons that are not clear.

~ Determination of the Apparent Association Constants of Aglycosylated Con A-adsorbed or -untreated
fransfectoma Antibody Against Dextran B512.  Apparent binding constants were determined using
the method of Nieto et al. (11). In brief, the association constant for an antibody is defined
as the reciprocal free ligand concentration necessary for occupying one half of the antibody-
Combining sites. If a fixed amount of antibody is reacted with an increasing amount of free
ligand on a plate coated with antigen, the reciprocal of the free ligand concentration that
Causes 50 % inhibition of binding to the plate is considered to be a function of the intrinsic
£a and is designated as the apparent affinity constant (aK,). The aK, is calculated from the
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