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Short interspersed elements (SINEs) may be found in the
genomes of a wide variety of mammals (Deininger and
Batzer 1993). The Alu family of SINEs is one of the
most successful mobile genetic elements, having arisen
to a copy number in excess of 500,000 within the human
genome in approximately 65 million years of primate
evolution. (For reviews see Deininger 1989; Okada
1991; Schmid and Maraia 1992; Deininger and Batzer
1993.) Alu sequences are thought to be ancestrally de-
rived from the 7SL RNA gene (Ullu et al. 1982) and to
mobilize through an RNA polymerase III–derived tran-
script in a process termed retroposition (Rogers 1983).

Alu sequences within the human genome can be di-
vided into subfamilies of related elements based upon
diagnostic mutations shared by subfamily members. Sev-
eral groups have independently identified a series of
overlapping subfamilies of Alu repeats (Slagel et al.
1987; Willard et al. 1987; Britten et al. 1988; Jurka and
Smith 1988; Quentin 1988; Deininger and Slagel 1988;
Shen et al. 1991; Jurka and Milosavljevic 1991; Batzer et
al. 1990; Matera et al. 1990a,b; Batzer and Deininger
1991; Jurka 1993; Hutchinson et al. 1993) which appear

to be of different genetic ages (Slagel et al. 1987; Willard
et al. 1987; Britten et al. 1988; Jurka and Smith 1988;
Quentin 1988; Deininger and Slagel 1988; Labuda and
Striker, 1989; Shen et al. 1991; Jurka and Milosavljevic
1991; Batzer et al. 1990; Matera et al. 1990a,b; Batzer
and Deininger 1991; Jurka 1993; Hutchinson et al. 1993;
Britten 1994). These observations have led to the sug-
gestion that the vast majority of Alu amplifications were
derived from a small subset of active Alu ‘‘master’’
genes (Deininger et al. 1992). However, it is clear that
several Alu subfamilies are currently undergoing ampli-
fication from multiple ‘‘master’’ genes within the human
genome (Matera et al. 1990b; Leeflang et al. 1992; Jurka
1993; Hutchinson et al. 1993; Hammer 1994; Batzer et
al. 1995; Deininger and Batzer, 1995).

The younger subfamilies of Alu sequences contain
individual members that are restricted to the human ge-
nome, some of which are polymorphic (Deininger and
Slagel 1988; Batzer et al. 1990; Matera et al. 1990b;
Stoppa-Lyonnet et al. 1990; Batzer and Deininger 1991;
Batzer et al. 1991, 1994, 1995, 1996; Muratani et al.
1991; Perna et al. 1992; Hutchinson et al. 1993; Jurka
1993; Blonden et al. 1994; Hammer 1994; Kass et al.
1994). Some of the young subfamily members have
arisen as the result of de novo insertions in the NF-1 gene
(Wallace et al. 1991) or factor IX gene (Vidaud et al.
1993) within the human genome, clearly demonstrating
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that these elements are still actively inserted within hu-
mans. The identification of young Alu repeats provides
new information about the biological properties of these
elements as well as genomic fossils for the study of
human genetic diversity. Therefore, the recent or young
Alu insertions represent a very important group of Alu
repeats dispersed throughout the human genome.

The nomenclature describing Alu repeats is not stan-
dardized. As an ever-increasing proportion of the human
genome is sequenced it has become imperative to derive
an accepted nomenclature for classifying newly se-
quenced Alu family members. We have attempted to
combine some of the preexisting nomenclature with
newer names to provide a basis for naming Alu se-
quences. In the universal nomenclature a logical (alpha-
betical) progression from the oldest (J) to intermediate
(S) and young (Y) Alu sequences using capital letters is
used to denote major subfamily branches (Fig. 1). The
primary nomenclature to be used for the two older

classes of repeats (J and S) has been described previously
(Jurka and Smith 1988; Jurka and Milosavljevic 1991),
along with a series of subbranches of the S family (x, p,
q, c). The intermediate and older subfamilies all have a
significant amount of heterogeneity, and there are also
many examples of intermediates between these various
subfamilies. Thus, this selection is not meant to be an
exhaustive selection of all possible subfamilies, but sim-
ply a reasonable working nomenclature for those older
subfamilies.

With the younger subfamilies, there is less general
heterogeneity but still the possibility of finding interme-
diates between the previously identified subfamilies. The
current scheme utilizes lineages starting from the Y sub-
family consensus sequence. The Y subfamily is consid-
ered a ‘‘gold standard’’ since it has been previously
identified as a subfamily by a number of different labo-
ratories (outlined in the synonyms below). All Alu re-
peats presently known to retropose differ from the Y

Fig. 1. Multiple alignment of Alu consensus subfamily sequences.
Sequences from various Alu subfamilies are aligned beginning with the
oldest (J) and proceeding downward with decreasing age to the young-
est Alu subfamilies (Y). Thedotsbelow each consensus represent the
same nucleotide. Mutations are denoted with the appropriate base while
deletions are denoted by thedashes.
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subfamily consensus sequence by only a few additional
diagnostic mutations, suggesting that the younger sub-
families of Alu repeats were ancestrally derived from the
Y subfamily. Therefore, young subfamilies are defined
as lineages that descended from this gold standard. They
are defined by a lowercase letter chosen in alphabetical
order (a, b,c . . .)based solely on the order of publication
of the different lineages. In addition to the lineage, a
number is assigned to each subfamily based on the num-
ber of diagnostic changes relative to the Y consensus.
Thus, the HS/PV subfamily becomes Ya5, because it was
the first Y subfamily lineage defined and has five diag-
nostic changes. The Ya8 subfamily is in the same lineage
but has three additional changes. Minor variants of the
major designations which are identified in nonhuman
primates will be noted by the addition of an abbreviated
name in italics that denotes the genus and species of the
primate (e.g., a Ya5 variant from the common chimpan-
zee,Pan troglodytesbecomes Ya5Ptr etc.).

This nomenclature was designed and derived during
the conference ‘‘SINEs, LINEs and Retrotransposable
Elements: Functional Implications’’ held in the summer
of 1994. It was agreed upon by all of the authors of this
manuscript and will be strictly adhered to by all the
authors. Shown below are samples of the new nomen-
clature and their older synonyms.

• AluY → CS (Shen et al. 1991), Sub (Slagel et al.
1987), Conserved (Willard et al. 1987), Pre-
cise (Britten et al. 1989), Class IV (Britten et
al. 1988), Type A (Quentin 1988), Sb (Jurka
and Smith 1988; Jurka and Milosavljevic
1991)

• AluYa5 → ‘new’ (Deininger and Slagel 1988), HS
(Batzer et al. 1990; Batzer and Deininger
1991), PV (Matera et al. 1990a, b), Sb1
(Jurka 1993)

• AluYa8 → HS-2 (Batzer et al. 1990; Batzer and Dein-
inger 1991; Batzer et al. 1995), PV minor
(Matera et al. 1990b)

• AluYb8 → Sb2 (Jurka 1993; Hutchinson et al. 1993;
Zietkiewicz et al. 1994; Batzer et al. 1995)
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