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ABSTRACT 

The discovery of T601, a new mouse-myeloma immunoglobulin A having 
specifkity for B-D-( 1 +)-linked D-galactopyranosyl residues, brings the total number 
of known antigalactan immunoglobulius to seven. The interaction of T601 with a 
number of ligands has been investigated. For those ligands showing interaction with 
the immunoglobnhn, the afhnity constants have been quantitatively measured by 
tryptophanyl fluorescence. The values show that protein T601 behaves very similarly 
to protein X24. 

INTRODUCTION 

A large number of myeloma immunoglobulins having antibody activity have 
been described. Several of these proteins have similar ligand-binding specificity. 
Examples of such proteins are the antidextransle3, antiphosphorylcholines4-6, 
antifinctans3, and antigalactans . ‘** There has been a great interest in the study of 
these proteins, as comparative studies of the individual members of any one group 
of proteins can be expected to provide valuable information in understanding the 
problem of antibody diversity. We have been involved for some time in the study of 
Balb/c myeloma immunoglobulins with specificity for #?-D-(I-@-linked D-galacto- 
pyranosyl residues ‘-‘l. Using well defined ligand-probes, we have explored9 the 
combining sites of immunoglobulins 5539 and X24, and now have seven antigalactans, 
namely JPCl, SAPClO, X24, X44, J539, T601, and T191. These proteins fall into 
three groups. On ligand binding, the tryptophanyl fluorescence of proteins X24, 
5539, and T601 is enhanced, that of protein X44 is quenched, and those of proteins 
SlO, Jl, and T191 exhibit no change *. In an attempt to understand the combiuing- 
site speciiicity of the various antigalactans, we have studied the ligand-binding 
a&&y of protein T601, and compared the results with those in our earlier reportsg-l ‘. 

*Dedicated to Professor MichaeI Heidelberger in honor of his 87th birthday. 
?To whom enquiries shouId be sent. 
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line with protein 601, and a weak reaction with X24, but did not give a line with 
any cf the other antigaIactans tested (see Fi g. 2a). The line with protein T601 spurred 
over the line with protein X24, showing cross reactivity but not identity. Moreover, 
when the anti-T601 was absorbed with protein X24, the antiserum still gave a 
precipitin line with protein T601 (see Fig. 2b). These results show that, although 

Fig. 2. (a) Double diffusion, in agar, of mouse anti-T601 antibody (center) cer.s~w (clockwise starting 
at the top) T601, X24, T601, J539, SIO, and Ji. (6) Mouse anti-T601 absorbed with X24 (center) 
rer.ws (clockwise starting at the top) T601, X24, X45, 5539, 510, and Jl. 

protein T601 shares cross-idiotypic specificities with protein X24, it still contains 
unique determinants. The results so far obtained here, and those already reportedg, 
thus indicate that, within the group of BALB/ c myeloma immunoglobulins with 
antigalactan specificity, there are three subgroups. On binding nith Ii&and, the 
tryptophanyl fluorescence of one subgroup (J539, X24, and T601) is enhanced, that 
of X44 is quenched, and those of a third group (Jl, SIO, and T19 1) show no change. 
The changed fluorescence is probably caused by a conformational change in t%e 
variable regions of the combining area involving a tryptophan residue. 

EaXPERIMENTAL 

Ittunlctro~lobuiitt isolation. - Protein T601 was isolated from TEPC 601 ascites 
by immunoadsorption on a Sepharose-bovine serum albumin-galactoside columnS*‘5. 
It was found to be homogeneous by immunoelectrophoresis using rabbit antimouse 
serum. By agar double-diffusion, it gave a reaction with Rabbit anti-IgA. Fab’ 
framents of protein T601 were prepared by digesting partially reduced and alkylated 
protein with pepsin”. Fab’ fragment was isolated by chromatography on Sephadex 
GlOO in borate buffer of pH 8.0, and the Fab’ fractions were extensively dialyzed 
against 0.0% Tris hydrochloride (pH 7.4). The binding constants (see Table I) of 
the various saccharide ligands were determined by the fluorescence-titration method’ 2, 
using the Fab’ fragment of T601. The preparation of the ligands has been reportedg. 
Protein solution (Azso t0.05) in 0.05&f Tris hydrochloride (pH 7.4) was excited at 
295 nm, and the tryptophanyl fluorescence in the presence and absence of graded 

amounts of ligand was monitored at 340 nm. 
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Isoelectric focusing. - This procedure was performed on 5% poIy(acrylamide) 
gel containing 6~ urea and 5% of pH 5-8 ampholytes’ 6. The protein samples were 
completely reduced in 6~ guanidine hydrochloride with 0.2111 2-mercaptoethanol for 
3 h at room temperature, followed by alkylation with 0.4M 2-iodoacetamide for 30 min 
in an ice bath. The samples were then dialyzed against 6~ urea. After being focused, 
the protein bands were fixed by means of 10% trichloroacetic acid (TCA), the excess 
of TCA was removed by washing with 40% ethanol, and the protein bands were 
stained with 0.1% Coomassie Blue in 6:1:13 alcohol-acetic acid-water. 

ldiotypic antisera. - Idiotypic antisera were prepared by immunization of 
Al/N mice with the myeloma protein that had been partially purified by ammonium 
sulfate precipitation. The first two injections were given subcutaneously with protein 
emulsified in complete Freund’s adjuvant, the next three were in incomplete Freund’s 
adjuvant, and the rest were in saline. 
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