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The sialic acid binding immunglobulin-like lectin
Siglec) family is a recently described member of the
mmunoglobulin superfamily. Within the Siglec fam-
ly, there exists a subgroup, which bears a high degree
f homology with the molecule CD33 (Siglec-3), and
as thus been designated the CD33-like subgroup of
iglecs. Members of this subgroup have been localized
o chromosome 19q13.4. Through the positional candi-
ate approach, we identified a novel potential member
f this subgroup of Siglecs. We have characterized the
omplete genomic structure of this gene, determined
ts chromosomal localization, its homology to other

embers of the Siglec family, and its tissue expression
rofile. This new Siglec-like gene is comprised of 11
xons, with 10 intervening introns, and is localized 278
b telomeric to Siglec-9 and 35 kb centromeric to
iglec-8 and on chromosome 19q13.4. The coding re-
ion consists of 2094 base pairs, and encodes for a
utative 76.6 kDa protein. All Siglec-conserved struc-
ural features, including V-set domain, three C-set do-
ains, transmembrane domain, ITIM and SLAM mo-

ifs, were found in this Siglec-like gene. Also, it has the
onserved amino acids essential for sialic acid bind-
ng. The Siglec-like gene has 40–66% homology with

embers of the CD33-like subgroup, including Siglecs
–9. Through RT-PCR we have examined the expres-
ion profile of this new gene in a panel of human tis-

GenBank Submission No. AY029277.
Abbreviations used: Siglec, sialic acid binding immunoglobulin-

ike lectin; RT-PCR, reverse transcription–polymerase chain reac-
ion; Ig, immunoglobulin; EST, expressed sequence tag; ITIM, im-
unoreceptor tyrosine kinase inhibitory motif; SLAM, signaling

ymphocyte activation molecule; SAP, SLAM-associated protein;
H2, src homology 2; SHP, SH2 domain-containing protein tyrosine
hosphatase; SHIP, SH2 domain-containing inositol phosphatase;
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arrow, spleen, brain, small intestine, colon, and spi-
al cord. We were also able to identify three different
plice variants of the new gene. This gene may repre-
ent the latest novel member of the CD33-like sub-
roup of Siglecs, and, given its high degree of homol-
gy, it may also serve a regulatory role in the
roliferation and survival of a particular hematopoi-
tic stem cell lineage, as has been found for CD33 and
iglec-7. © 2001 Academic Press

Key Words: Siglec; Siglec gene family; CD33-like sub-
roup; immunoglobulin superfamily; sialoadhesins;
mmunoreceptor tyrosine kinase inhibition motif
ITIM); alternative splicing; gene mapping.

Sialic acids are a family of a-keto acids with 9-carbon
ackbones that are expressed abundantly in animals of
he deuterosome lineage (1). Siglecs (sialic acid-
inding immunoglobulin-like lectins) are a family of
he sialic acid recognizing lectins that have been re-
ently defined (2). Members of this family are trans-
embrane polypeptides with an N-terminal Ig V-set

omain, a variable number of C2 set domains, a trans-
embrane domain and a cytoplasmic tail. The V-set

g-like domain is the most important in carbohydrate
ecognition, and the second Ig-like domain may also
ontribute to the binding (3).
Among the Siglecs, members of the CD33 subgroup

ave expanded tremendously during the past few
ears. Proteins of this subgroup, including Siglec-3,
nd 5 (4), 6 (5), 7 (6, 7), 8 (8), 8-L (9), 9 (10, 11) and 10
12), share a high degree of sequence homology to
iglec-3, and are clustered on chromosome 19q13.4 just
elomeric to the kallikrein family of genes (9, 11, 13).
lso, all members of the CD33-like subgroup possess

wo characteristic tyrosine-based motifs, with the ex-
eption of Siglec-8 (8). The first of these contains the
onsensus immunoreceptor tyrosine kinase inhibitory
otif (ITIM), and the second motif displays homology
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o the SLAM (signaling lymphocyte activation mole-
ule) tyrosine-based motif. Using the positional candi-
ate gene approach, we previously identified 3 mem-
ers of the Siglec family of genes (9, 11 and GenBank
ccession No. AF277806). In this paper we describe the

loning of a putative new member of the Siglec family
f genes, and describe its genomic structure, chromo-
omal localization and tissue expression pattern. We
lso describe three splice variants of this gene, of which
wo of them are predicted to encode for an active pro-
ein.

ATERIALS AND METHODS

Gene prediction programs. We used a number of computer pro-
rams to predict the presence of putative new genes in the
enomic area of interest. We initially tested these programs using
he genomic sequences of known Siglec genes. The most reliable
omputer programs, GeneBuilder (gene prediction/exon predic-
ion) (http://l25.itba.mi.cnr.it/;webgene/genebuilder.html), Grail
(http://compbio.ornl.gov) and GENESCAN (http://genes.mit.edu/
ENSCAN.html) were selected for further use.

Identification of the new gene. Through analysis of the chromo-
omal region 19q13.4, we have previously cloned 3 new genes that
elong to the CD33 subgroup of Siglecs (9, 11 and GenBank submis-
ion No. AF277806). Overlapping bacterial artificial chromosome
BAC) clones spanning this area were identified by screening of a
uman BAC library using different radiolabeled gene-specific
robes. Restriction digestion analysis and end sequencing were used
o align these clones in the proper orientation, by comparing the
esults with the EcoRI restriction map and the raw sequences of this
hromosomal region (available from the Lawrence Livermore Na-
ional Laboratory, LLNL). A BAC clone that extends more telomeri-
ally (BC 799776) from Siglecs 8 and 9 was chosen for further
nalysis. Initially, we analyzed contigs of linear genomic sequences
rom this clone, which are available from the LLNL web site, to
redict the presence of novel genes. Next, bioinformatic approaches,
s previously described (14, 15), were used to identify a putative new
iglec. The sequence of the putative gene was then verified by dif-

erent experimental approaches, including sequencing of fragments
f this BAC clone, EST database search and PCR screening of tis-
ues, as described below.

Expressed sequence tag (EST) searching. The predicted exons of
he putative new gene were subjected to homology search using the
LASTN algorithm (16) on the National Center for Biotechnology

nformation web server (http://www.ncbi.nlm.nih.gov/BLAST/)

Primers Used for Reverse Transcription Po

Gene Primer name

utative new Siglec-like gene (SLG2) PS-F1
PS-FM
PS-F2
PS-RU
PS-RM
PS-CR
PS-R1

CTIN ACTINS
ACTINAS

1 All primer sequences are written in the 59–39 direction.
901
gainst the human EST database (dbEST). Clones with .98% iden-
ity were obtained from the IMAGE consortium (17) through Re-
earch Genetics Inc. (Huntsville, AL). The clones were propagated,
urified as described elsewhere (18) and sequenced from both direc-
ions with an automated sequencer, using insert-flanking vector
rimers.

Reverse transcriptase–polymerase chain reaction (RT-PCR). 2 mg
f total RNA was reverse-transcribed into first strand cDNA using
he Superscript preamplification system (Gibco BRL). The final vol-
me was 20 ml. Based on the combined information obtained from
he predicted genomic structure of the new gene and the EST se-
uences, different combinations of forward primers (PS-F1, PS-FM,
S-F2) and reverse primers (PS-RU, PS-RM, PS-R1, PS-CR) were
sed to obtain the full mRNA sequence of the gene (Table 1). PCR
as carried out in a reaction mixture containing 1 ml of cDNA, 10
M Tris-HCl (pH 8.3), 50 mM KCl, 1.5 mM MgCl2, 200 mM dNTPs

deoxynucleoside triphosphates), 150 ng of primers and 2.5 units of
otStarTaq DNA polymerase (Qiagen Inc., Valencia, CA) on a
erkin–Elmer 9600 thermal cycler. The cycling conditions were 95°C

or 15 min to activate the Taq DNA polymerase, followed by 40–45
ycles of 94°C for 30 s, 60–65°C (depending on primer combinations)
or 30 s, 72°C for 1 min and a final extension step at 72°C for 10 min.
qual amounts of PCR products were electrophoresed on 1.5% aga-
ose gels and visualized by ethidium bromide staining. To verify the
dentity of the PCR products, they were cloned into the pCR 2.1-
OPO vector (Invitrogen, Carlsbad, CA) according to the manufac-
urer’s instructions. The inserts were sequenced from both directions
sing vector-specific primers, with an automated DNA sequencer.

Tissue expression. Total RNA isolated from 25 different human
issues was purchased from Clontech (Palo Alto, CA). We prepared
DNA as described above for the tissue culture experiments and used
t for PCR reactions. Tissue cDNAs were amplified at various dilu-
ions using two gene-specific primers (PS-FM and PS-RM) that rec-
gnize both the long and short forms of the gene (Table 1). Due to the
igh degree of homology between Siglecs, and to exclude nonspecific
mplification, PCR products were verified by sequencing.

TABLE 2

EST Clones with .98% Homology
to Our Siglec-like Gene, SLG2

GenBank No. Tissue of origin IMAGE ID Gene form

AI880327 Brain—astrocytoma 1957140 Splice V-2
BE858523 Brain—glioblastoma 3308709 Splice V-2
BF663289 Primary B-cells

from tonsils
4297851 Long form

erase Chain Reaction (RT-PCR) Analysis

Sequence1 Primer direction

AACAGGCCTGTCTCAGGCAG Forward
CTGGAAAACCTTGGGAACGG Forward
CATTCTCCAACGGAGCGTTT Forward
CTCCTCTGTGCTGCTGACAG Reverse
CTCTGCCTGGCCCTGATCAT Reverse
CGGAATCAGAAAGCCACACC Reverse
CCTAGGATGATGCTGGGTGT Reverse
ACAATGAGCTGCGTGTGGCT Forward
TCTCCTTAATGTCACGCACGA Reverse
lym
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Structure analysis. Multiple alignment was performed using the
Clustal X” software package and the multiple alignment program
vailable from the Baylor College of Medicine (Houston, TX). Phylo-
enetic studies were performed using the “Phylip” software package.
istance matrix analysis was performed using the “Neighbor-
oining/UPGMA” program and parsimony analysis was done using
he “Protpars” program. Hydrophobicity study was performed using
he Baylor College of Medicine search launcher. Signal peptide was
redicted using the “SignalP” server. Protein structure analysis was
erformed by “SAPS” (structural analysis of protein sequence) pro-
ram. Conserved domain search was performed using the “Con-
erved Domain” (CD) and “ProDom” programs.

ESULTS

loning of the Novel Siglec-like Gene (SLG2)

Computer analysis of BAC clone (BC 799776) re-
ealed the presence of a putative novel gene that shows
high degree of homology with other members of the

iglec family of genes. Homology searches, carried out
sing the BLAST algorithm against the human EST
atabase, revealed the presence of 3 EST clones with
98% identity with the predicted exons (Table 2).
hese ESTs were obtained, purified and sequenced.

FIG. 2. Plot illustrating the different structural regions of the
egion; H, central hydrophobic region; C, polar C-terminal region; C

FIG. 1. Genomic organization and partial genomic sequence of t
he splice junctions. Introns are shown with lowercase letters and ex
Y029277. The start and stop codons are encircled and the exon–int
egion are shown underneath by a single letter abbreviation. Amin
ighlighted in gray.
903
he sequence of the new gene was further confirmed by
T-PCR, using a panel of different tissues as templates.

enomic Organization of the Siglec-like Gene (SLG2)

The SLG2 gene spans an area of 6,554 bp of genomic
equence on chromosome 19q13.4. The gene is formed of
1 exons and 10 intervening introns. Exon lengths are 37,
84, 285, 48, 270, 48, 258, 285, 94, 112 and 273bp (Fig. 1).
ll intron/exon splice sites are closely related to the con-
ensus splice sites (-mGTAAGT . . . CAGm-, where m is
ny base) (19).
The open reading frame of the long form of the gene

onsists of 2094bp, and encodes for a putative 697
mino acid polypeptide with a predicted molecular
eight of 76.6 kDa, excluding any posttranslational
odifications. The predicted translation initiation

odon (ATG) is located at position 1664 (numbers refer
o our GenBank submission No. AY029277). The se-
uences surrounding this start codon match with a
ozak consensus sequence for translation initiation,
specially the most highly conserved purine at position

al peptide of the new Siglec-like gene SLG2. N, basic N-terminal
v., cleavage site (SQA 2 MD).

Siglec-like gene SLG2. Intronic sequences are not shown except for
with capital letters. For full sequence, see GenBank Accession No.
junctions are underlined. The translated amino acids of the coding
ids of exon 8, which are missing in the short form of the gene are
sign
lea
he
ons
ron
o ac
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3 that occurs in 97% in eukaryotic mRNAs (20). In
ddition, there is a conserved “C” in position 14, that is
ound in other members of this family, including Si-
lecs 5–9 (20). Furthermore, using this start codon, the
esultant protein product shows extensive homology
ith other members of the CD33-like subgroup of Si-
lecs (see below). No other initiation codon was found
hat produced a long, continuous open reading frame.

Structural analysis indicated, like other members of
his subgroup, that the SLG2 gene also possesses an
-terminal signal sequence. Using neural networks
nd hidden Markov models trained on eukaryotes, a
leavage site was predicted between amino acids 16
nd 17 (SQA-MD) (Fig. 2). The presence of a signal
equence is also supported by the hydrophobicity pat-
ern of the protein (Fig. 3). Conserved Domain (CD)
nd ProDom searches together with homology align-
ent indicated the presence of 3 conserved immuno-

lobulin domains (residues: 27–132, 164–237 and 370–
43), representing the V-set domain, followed by the 2
-set domains present in other CD33-like Siglecs (Fig.
). In addition, an extra Ig domain, which is formed
ainly by exon 5 (amino acid residues 262–341) was

dentified, representing an extra C-set domain. The
ingle transmembrane domain, predicted by TMpred
nd also evident in the Kyte–Doolittle hydrophobicity
lot (Figs. 3 and 5), is in keeping with observations for

FIG. 3. Plot comparing the hydrophobicity and hydrophilicity
-terminal region is quite hydrophobic. The hydrophobic transmem

FIG. 4. Multiple alignment of the amino acid sequences of me
utative Siglec (SLG2) was aligned with Siglec-3 and Siglecs-5 to -9
eft of each row. Identical residues are highlighted in black. The sign
and 3). Ig domains are indicated above the corresponding sequence.
re shown with bent arrows. The transmembrane domain, ITIM-lik
esidues (*) that form the disulfide bonds of the Ig-like domains in
ndicated by (}).
904
ther members of this subgroup. Furthermore, the new
utative Siglec contains the two characteristic
yrosine-based motifs, ITIM and SLAM-like, also noted
n other members of the CD33-like subgroup of Siglecs
Fig. 4).

omology with Other Siglecs

Although the structure of SLG2 is unique, it has a
igh degree of homology with other members of CD33-

ike subgroup of Siglecs. At the protein level, it shows
8% identity and 66% similarity with Siglec-5, and
0–60% similarity with Siglecs 6–9. Multiple align-
ent was used to compare the protein sequence of the
iglec-like gene with other members of the CD33-like
ubgroup and the other Siglec family members. As is
vident in Fig. 4, there is conservation of the key cys-
eine residues that are responsible for the characteris-
ic folding of the extracellular Ig-like domains in all
iglecs (21, 22), except for one cysteine at position 170,
hich might be an alignment artifact because of the
resence of another closely located cysteine residue
position 173). The residues believed to be responsible
or sialic acid binding, in particular the critical argi-
ine at position 119 and the two aromatic residues at
ositions 21 and 128 on the A and G strands of the
-set domains (23), are also conserved in the new

tterns of the Siglec-like gene SLG2 and Siglec-5. Note that the
ne domain is recognized close to the C-terminal region.

rs of the CD33-like subgroup of siglecs. The newly characterized
mbers of the amino acid residues of each protein are shown on the
eptide was determined through computer prediction (see also Figs.

on boundaries were determined based on the genomic structure and
nd SLAM-like motifs are indicated, as are the conserved cysteine
lecs. The amino acid residues essential for sialic acid binding are
pa
bra
mbe
. Nu
al p
Ex
e a
sig
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ene (Fig. 4). Multiple alignment indicates that exon
of the gene encodes for a unique domain that is

ighly homologous to a similar domain in the
iglec-5 gene, but was not found in other members of
his subfamily of Siglecs.

hylogenetic Analysis

Phylogenetic analysis was done for all reported human
iglecs using both parsimony and distance matrix meth-
ds. Results indicate a close association of the Siglec-like
ene SLG2 with other members of the CD33 subgroup of
iglecs (Fig. 6). As expected from the high sequence iden-
ity mentioned above, the new gene is most closely re-
ated to Siglec-5, and shows a somewhat more distant
elationship with other, non-CD33, Siglecs.

plice Variants of the Siglec-like Gene (SLG2)

In our attempts to reveal the full genomic structure
f the gene, multiple bands were obtained from some
issues during RT-PCR analysis. Sequencing of these
CR products revealed the presence of two additional
plice variants of the gene in addition to the form
escribed above (which is referred to as the “long form”
n our GenBank submission). The different splice vari-
nts of the gene are represented schematically in Fig.
. The short form of the gene is the same as the long
orm, except for a missing exon 8. Multiple alignment
hows that exon 8 is a unique exon that occurs only in
he long form of the new gene and the Siglec-5 gene,
ut not in any of the other members of this siglec
ubfamily. There is a high degree of sequence homology
f this exon in these two genes. Removal of this exon in
he short form of the gene results in a smaller pre-
icted protein product that has all the conserved fea-
ures of this subfamily. In the third splice variant of
he gene (splice variant-2, according to our GenBank
ubmission) exons 2 and 3 are combined together with

FIG. 5. A plot illustrating the predicted domains of Siglec-like gen
nd intracellular domains are shown.
906
he intronic area in-between, and the same for exons 4
nd 5, 7–9, and exon 10 is extended. This form is
redicted to encode for a truncated protein of 1086
mino acids.

issue Expression

The tissue expression profile for the three splice
orms of the SLG2 gene was elucidated by performing
T-PCR using total RNA from 25 normal human tis-
ues. The long form of the gene was found to be rela-
ively highly expressed in bone marrow, spleen, spinal
ord, brain, colon and small intestine. Lower expres-
ion was apparent in a few other tissues (Fig. 8). The
hort form was expressed mainly in the bone marrow,
pinal cord, spleen and brain, but at lower levels com-
ared with the long form. Splice variant-2 was ex-
ressed mainly in the small intestine and to a lower
egree in a few other tissues (Fig. 8).

apping and Chromosomal Localization of SLG2

Restriction digestion analysis of three overlapping
AC clones spanning the chromosomal region 19q13.4
nabled us to precisely locate the relative position of
he SLG2 gene in relation to other Siglecs in the region
Fig. 9). Also, guided by the EcoRI restriction map of
he region available from the LLNL, the three BAC
lones were aligned in the correct orientation, and thus
e were able to establish the direction of transcription
f all known Siglec genes in this area. The new gene is
ranscribed from the telomere towards the centromere,
nd is located 34,702 bp more centromeric to Siglec-8,
hich is transcribed in the same direction. Another
ewly identified Siglec gene (GenBank Accession No.
F277806) is located 32,925 bp further telomerically
nd transcribed in the same direction. On the centro-
eric side, Siglec-9 is the closest gene to the new
iglec, separated by 278 kb and running on the oppo-

LG2 using the “TMHMM” server. The extracellular, transmembrane
e S
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ite direction, followed by KLK14 (a member of the
allikrein family of genes) (24) which is located 43,187
p more centromeric to Siglec-9.

ISCUSSION

The positional candidate cloning is a new approach
or gene discovery that combines the knowledge of map
osition with the increasingly dense human transcript
aps and the available expressed sequence tags

ESTs) (25). Using this approach, we were able to clone
new putative Siglec gene.
Although experimental evidences are lacking, this

ene likely represents a new member of the expand-
ng CD33-like subgroup of Siglecs. As is evident in
ig. 4, the predicted protein contains all the struc-
ural characteristics possessed by other CD33-like
iglecs discovered so far. It has the distinctive dis-
ribution of cysteine residues found in all Siglecs,

FIG. 6. Dendrogram of the predicted phylogenetic tree for hum
rouped the CD33-like group of siglecs together. Siglec-5 is the mos

FIG. 7. A diagram representing the 3 splice variants of the Sigl
entioned in base pairs and introns by the connecting lines. Full geno
o. AY029277.
907
ecessary for the unique folding pattern of their
g-like domains (21, 22). There is also conservation of
ey amino acids involved in sialic acid binding, spe-
ifically the conserved arginine and the two aromatic
esidues on the A and G strands of the V-set domains
23).

The cytoplasmic tyrosine-based motifs, ITIM and
LAM-like, found in all other members of the CD33-

ike subgroup of Siglecs, are also present in our puta-
ive member of this subgroup. These motifs have been
he focus of investigations in order to elucidate the
unctional role of these Siglecs within the cell. The
rimary emphasis has been on the ITIM motif, which
as been found to be involved in recruitment of the
yrosine phosphatases SHP1 and 2, and the inositol
hosphatases SHIP1 and 2 (26–28). Siglec7, originally
dentified as a natural killer cell inhibitory receptor,
as found to recruit the tyrosine phosphatase SHP1

ollowing tyrosine phosphorylation of its ITIM motif,

siglec proteins using the UPGMA method. As expected, the tree
lated protein to the Siglec-like gene (SLG2).

ike gene SLG2. Exons are represented by solid boxes with lengths
c sequences of all splice variants are available in GenBank Accession
an
t re
ec-l
mi
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eading to the inhibition of natural killer cell cytotox-
city (29). In addition, CD33 has also been found to
ecruit SHP1 and 2, both in vitro and in vivo, as a
esult of phosphorylation of the tyrosine in its ITIM
otif (30). Further, mutation of this tyrosine results in

ncreased red blood cell binding by CD33-expressing
OS cells. More recently, it has been reported that
ngagement of Siglec-7 and CD33 with monoclonal an-
ibodies results in the inhibition of proliferation of both
ormal and leukemic myeloid cells in vitro (31). Al-
hough Siglec-7 was initially thought to be expressed
xclusively in natural killer cells, it has also been
ound in myeloid cells, at a later stage of differentiation
han CD33. The observed inhibitory effects are be-
ieved to be the result of phosphorylation of the ITIM

otif present in the cytoplasmic domains of both CD33
nd Siglec-7. These findings suggest that recruitment
f SHP1 and SHP2 by members of the CD33-like sub-
roup of Siglecs may serve to: (i) inhibit the activating

FIG. 8. Tissue expression of the Siglec-like gene SLG2 a

FIG. 9. The relative locations of some members of the CD33-lik
egion was constructed by aligning 4 overlapping BAC clones (show
enoting the direction of transcription. Distances between genes are
GenBank Accession No. P55344). SLG2, Siglec like gene describ
allikrein gene 14 (24). Figure is not drawn to scale.
908
ignaling pathways that lead to cell proliferation and
urvival; and (ii) to modulate the receptor’s ligand-
inding activity (30).
More supportive evidence that this new gene is a
ember of the CD33-like subfamily of Siglecs comes

rom the chromosomal localization of the gene. As is
he case with other members of this subfamily, the
ew gene is located in the chromosomal region
9q13.4 in close proximity to Siglecs-8, 9 and SLG
Fig. 9). Interestingly, this chromosomal region har-
ors a large number of other hematopoitically ex-
ressed Ig superfamily members. These include a
amily of genes encoding killer cell inhibitory recep-
ors expressed on natural killer cells and subsets of
-lymphocytes and immunoglobulin-like transcripts

ILT-1, 2 and 3) expressed on myeloid cells (32). An
merging theme for these receptors is that they are
nvolved in either stimulatory or inhibitory signal-
ing functions in hematopoietic cells.

etermined by RT-PCR. Actin was used as a control gene.

bgroup of Siglecs on chromosome 19q13.4. This partial map of the
as solid black boxes). Genes are represented by horizontal arrows
entioned in kilobases. LMIP, lens fiber membrane intrinsic protein
in this paper. SLG (GenBank Accession No. AF277806). KLK14,
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Our tissue expression results indicate that the gene
s expressed, at the mRNA level, in a variety of tissues;
igh levels of expression are found in tissues where the
emopoietic cell lineage are found, e.g., spleen and
one marrow. This is consistent with the expression
atterns of other members of the Siglec-3-like sub-
roup of Siglecs. In addition, the EST clone that was
ound to encode for the long form was isolated from
-cells.
The removal of intervening RNA sequences (introns)

rom the pre-messenger RNA in eukaryotic nuclei is a
ajor step in the regulation of gene expression (33).
NA splicing provides a mechanism whereby protein

soform diversity can be generated and the expression
f particular proteins with specialized functions can be
estricted to certain cell or tissue types during devel-
pment (33). The sequence elements in the pre-mRNA
t the 59 and 39 splice sites in metazoans have very
oose consensus sequence; only the first and the last
wo bases (GT . . . AG) of the introns are highly con-
erved (18). These sequences cannot be the sole deter-
inants of splice site selection, since identical, but not

rdinarily active, consensus sequences can be found
ithin both exons and introns of many eukaryotic
enes. Other protein factors and sequences down-
tream of the splice sites are also involved.
Here, we describe the isolation of 2 additional splice

ariants of the Siglec-like gene SLG2 (in addition to
he long form). The existence of multiple splice forms is
ot unpreceeded among Siglecs. We have recently iso-

ated a long splice-variant of Siglec-8 (9), and also a
iglec-like gene, SLG, with two splice variants (Gen-
ank Accession No. AF277806).
A major challenge for the future will be to elucidate

he function of the CD33-like subgroup of sialic acid
inding receptors and to determine the significance of
ialic acid binding.
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