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It was previously reported that there is a correlation 
between the C-terminal sequence of rabbit light (L) 
chains and allotypic specificity at the b locus [1,2] .  
The question then arose whether L chain structural dif- 
ferences related to the b locus allotypes may exist in ad- 
dition to those found at the C-terminal pentapeptide [2]. 
To answer this question selective peptides around half- 
cystine residues were isolated from rabbit L chains homo- 
zygous for the b4 and b5 alleles, and sequenced. The 
results indicate that in fact allotypic sequence differences 
are more extensive than those present at the C-terminus. 
It was also found that two amino acid sequences, which 
are not allotype-related, are present in each homozygous 
chain and that there is a highly variable section, pro- 
bably around position 90. 

Ligtit chains were obtained after partial reduction 
and cold alkylation from the purified IgG of rabbits 
whose genotypes were al,  b4, or al ,  b5 [3]. They were 
then completely reduced and carboxymethylated with 
iodo-~4C-acetate [4]. Peptic-tryptic peptides were puri- 
fied by paper electrophoresis at different pH's and, 
when necessary, also by paper chromatography in BAWP 
[5, 6]. Six major radioactive carboxymethylated pep- 
tides were obtained from each L chain. The sequences 
of some of them (obtained by the dansyl-Edman tech- 
niques [5, 7] ) are shown in table 1. 

Comparison of the sequences of selected peptides 
from rabbit L chains homozygous for the b4 and b5 al- 
lotypes indicates: 

1) There is a highly variable peptide present in both 
b4 and b5 L chains. (table 1: la l ,  la2, lb la ,  lb l  and 
lb l ' ) .  By homology with the sequences of L chains from 
other species the sequence T y r - T y r - C y s  can be placed 
near positions 86-88  [8 -10] ,  a region which has been 

implicated in antibody specificity [ 11 ]. In Bence Jones 
proteins section 90-96  is one of the most variable re- 
gions [12, 13]. Studies of homogeneous rabbit anti- 
bodies, underway in a number of laboratories, can 
provide data on the relationship of this region to anti- 
body specificity. 

2) Two slightly different amino acid sequences, 
which appear not to be related to allotype, are present 
in each of two locations in each homozygous L chain 
(table 1, peptides le, 2b, la, 2b; 4c, 3b, 4b, 5b and 5a). 
This finding may result from the presence of V region 
subclasses analogous to those described in the L chains 
of other species [14 16] and suggests that in addition 
to the b locus, at least one other non-allelic gene is ex- 
pressed in each homozygous L chain. We consider a 
contribution from b-negative k chains (i.e. X chains, 
which are governed by the c locus [17, 18] ) to be 
unlikely since b-negative chains form only about 15% 
of L chains in b4 and b5 rabbits [ 19] and our rabbits 
were not selected for homozygosity at the c locus. 
Hence X peptides would not be expected to be de- 
tected by the techniques used. Consistent with this 
reasoning is our failure to detect the C-terminal pep- 
tide of the X chain [2, 17]. 

3) The results in table 2 indicate that allotype re- 
lated differences are more extensive than those prev- 
iously reported at the C-terminal end. Both peptides 
l b3a and 2a (table 2) were present in heterozygous 
rabbit L chains (b4/b5) while only one was present in 
homozygous animals. Several attempts to find both 
sequences in homozygous L chains have failed. Be- 
cause of differences in mobility between peptides 
l b3a and 2a (unpublished observations), diagonal elec- 
trophoresis at pH 3.5 makes the distinction between 
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Table 1 
Sequences of carboxymethylated peptic-tryptic peptides of rabbit L chains of different allotype. Variant residues are in italics. 

Peptide Allotype Sequence 

lal b4 

la2 b4 

lbla b4 

lbl b5 
lb l '  b5 

Tyr Tyr--Cys-GIn-GIn Gly Ser-Tyr 

Set 
Tyr-Tyr-Cys-Gln-GlY-Ala 

Asn Tyr-Tyr-Cys Gln-Gln-Ser-Gly 

Tyr-Tyr-(Cys, Gin, Gin, Gly)Ser-Tyr 
Tyr--Tyr-(Cys, Gin, Gin, Gly, Ser, Aspo. 5 ,/llao.s) 

I e 134 lle Val-Cys 
2b b4 lle-Asn-Cys 

1~ b5 lie Val-Cys 
2b b5 Ile-Asn-Cys 

4c b4 
3b b4 

4b b5 
5b, 5a b5 

Glu-Cys (Ala, Asp, Ala, Ala) Thr 
Glu-Cys (Asp, Asp, Ala, Ala) 

Glu-Cys-Ala-Asp-Ala (Ala, Thr) 
Glu Cys-Asx-Asx (Ala, Ala, Thr) 

1 b3a b4 Thr-Pro-Glx-Asx-Ser-Ala-Asx (Cys, Thr) 
2a b5 Thr- Pro-Gln-Asn-Ser Asp-Asp-Cys--Thr 

Table 2 
Correlation of amino acid sequence of rabbit L chains with allotype. Variant residues are in italics. 

Peptide AIIotype Sequence Peptide Allotype Sequence 
121 (see table 1) 

2 b4 
4 b5 

Ash- Arg Gly-~Asp-Cys lb3a b4 
Ser- Arg Lys-Asn-Cys 2a b5 

Thr-Pro-Glx-Asx Ser-Ala Asx(Cys, Thr) 
Thr-Pro-Gln-  Asn-Ser Asp- Asp Cys-Tbr 

the b4 and b5 allotypes relatively easy. 
Rabbit K chains have certain structural charac- 

teristics which distinguish them from human and mouse 

chains. The major NH2-terminal residue is Ala [20] ; 
the majority contain 7 half-cystine residues instead of 
5 [21 ] ; and there is more than one amino acid substitu- 
tion related to allotypic specificity in contrast to the [nv 
system of human K chains [22]. It will be of interest 
to known whether any alloytype-related substitutions 
are in the V region. 
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