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1 Introduction

The recombination signal sequences (RSS) is the essential element for the immunoglobulin gene rear-
rangement. The RSS consists of 3 elements: heptamer (7mer), 12-bp or 23-bp spacer, and nonamer
(9mer). The heptamer and nonamer are well conserved [6]. The rearrangement occurs between an
RSS with 12 bp spacer sequences and an RSS with 23 bp spacer sequences (the ‘12/23 rule’) [1]. RSSs
of indispensable V gene segments should be well conserved to maintain high efficiency of the V(D)J
joining.

In this work, the RSSs of the human immunoglobulin A light chain genes were investigated how the
recombination and expression frequencies of the genes are influenced by the RSSs. We first conducted
an extensive database search to estimate expression frequencies of the variable region gene for the A
light chain (V)) combination with the joining (J) and constant (C) region.

The genes for the A light chain genes located on chromosome 2211 have been sequenced recently
by two different groups [4, 7]. In this one-megabase long locus, Kawasaki et al. [4] reported that there
are 36 functional V) gene segments and 33 pseudogene segments, followed by 7 J,C) gene segments,
four of which are functional. On the other hand, Williams et al. reported that there are 37 V) gene
segments, 30 of which are functional. The differences between these two reports are probably due to
allelic variations.

2 Results

Fig. 1 shows the important nucleotides of RSS of the V) gene segment. The 1st, 2nd, 3rd, and 7th
nucleotides in the heptamer and the 1st, 6th, 7th, and 8th nucleotides in the nonamer are highly
conserved among the expressed segments, indicating that those bases are crucial for recombination
efficiency, which is consistent with previously reported results of laboratory experiments [2, 3, 5]. Un-
expectedly, however, the 15th, 16th, 17th, and 18th nucleotides in the 23bp spacer are well conserved,
suggesting that the spacer sequence also plays an important role in the recombination process in the
A light chain gene.
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Figure 1: The conservation of the RSS of V) gene segments.

Conclusion

We have shown that, besides the heptamer and the nonamer, the spacer sequence also plays an
important role in the VJ joining of human immunoglobulin A genes. Specifically, it is suggested that
the second half of the 23-bp spacer sequence affect joining efficiency because the nucleotide sequence
of this region is well conserved among all RSSs, and because the V) segments substituted at one of
these nucleotides are expressed in significantly lower frequencies.
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