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Brief Notes

A Drosophila melanogaster H3.3 cDNA encodes a histone variant identical with the vertebrate H3.3 *
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SUMMARY

A cDNA encoding an H3.3 histone variant in Drosophila melanogaster predicts a protein with an amino acid (aa) sequence
identical with that in vertebrates. The D. melanogaster H3.3 nucleotide (nt) sequence has diverged significantly from that of
both the H3.3 gene of vertebrates and the H3.I gene of D. melanogaster, largely through third nt changes in its codons. The
perfect H3.3 aa sequence conservation between organisms as phylogenetically divergent as vertebrates and flies suggests that
the H3.3 histone variant itself is an important structural component of chromatin, apart from the value of its replication-inde-

pendent expression pattern.

The genes encoding H3 in vertebrates include both those
expressed under cell-cycle regulation (i.e., H3.1 and H3.2
genes) and those expressed under replication-independent
control, notably H3.3. The latter genes are characterized as
containing introns and producing a polyadenylated mes-
sage, in contrast to the former, which lack introns and
produce a nonpolyadenylated message (for review of data
see Wells et al., 1989; Wells and McBride, 1989).

We have recovered a clone encoding histone variant
H3.3 from a library of D. melanogaster embryo cDNA
(Brown and Kafatos, 1988) screened with a 673-bp insert
of the chicken H3.3B clone (Brush etal., 1985). Both
strands of the D. melanogaster cDNA clone were fully se-
quenced. D. melanogaster H3.3 shows 96% aa sequence
similarity to the presumed replication-dependent H3.1 pro-
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* On request the authors will supply experimental evidence for the con-
clusions reached in'this Brief Note.

Abbreviations: aa, amino acid(s); bp, base pair(s); D., Drosophila; H3,
histone H3; H3, gene (DNA) encoding H3; nt, nucleotide(s).

tein of D. melanogaster (five single aa changes). The nt
sequence, however, displays only 779, similarity to the
D. melanogaster H3.1 gene from the repetitious cluster at
polytene chromosome locus 39D2-E2 (Matsuo and
Yamazaki, 1989), containing numerous silent nt substi-
tutions. cDNA and genomic clones encoding the H3.3 re-
plication-independent histone variant have also been iso-
lated from human, chick, rabbit, and mouse (Brush et al.,
1985; Wells and Kedes, 1985; Wellman et al., 1987; Wells
et al., 1987; Hraba-Renevey and Kress, 1989; Chalmers
and Wells, 1990). Although the interspecies nt sequences
are only 759 similar, the encoded H3.3 proteins are identi-
cal.

The H3.3 proteins from human, chick, rabbit, mouse and
D. melanogaster all differ from their respective H3.1s in
having Ser (rather than Ala®!), and Ala-Ala-Ile-Gly (rather
than Ser®’-Ala-Val-Met®?). Each variant contains about
75%, similarity to its own S-phase-regulated H3. Although
each organism exhibits numerous silent nt changes while
conserving the H3.3 aa sequence, these silent nt substi-
tutions are different among various organisms. The charac-
teristic high degree of similarity present between the ver-
tebrate 3’ -untranslated regions (Wells et al., 1987; Hraba-
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* *

* * *
1 CCCCTTTGTGAARATTTCTCCTCETCCGARTTTGTTCETCTCETETTGARAGTCAC
* * * * * *

57 AAATTGTGAAGAATRACTTITATICCETGTITTARCGTITARARLAMLRAGCTRAAGARRAAC

116 aTG GCT CGT ACt ARG CAg ACT GCc Gt ARg TCCG ACe GGa GGA AAG
1 MET Rls Arg Thr Lys 6ln Thr Ala Arg Lys Sexr Thr ¢ly Cly Lvs

161 GCt CCt CGt AAg CARg UTa GCc ACc AAG GCv GCe¢ GCt ARa tcg GCg
16 2Ala Pro Arg Lys Gin Leu Ala Thr Lys Ala 2la Arg Lys Ser Zla

206 CCA foc ACC GGe GGa GTG AAG AAG CCC CAt OGt TAT CGt CCc G
31 Pro Ser Thr Gly Gly Val Lys Lys Fro His Axg Tyr Arg Pro G

251 2Ct GTG GCt cTt CGT GhRg ATc CGT CGt TAC CAg AAG teg ACC GA
46 Thr Val Rla Len Arg Glu Ile Arg Arg Tyr Gln Lys Ser Thr Glu

GRA ATC

2%€ tTg CTc ATC CGC ARG CTG CCe TTC CAG CGT CT6G &Tt t
g Glu Ile

e
61 Leu Leu Ile Arg lys Leu Pro Fhe Gln Arg Leu Val 2

341 GCT CAG GAt TTc AAG ACc GAt cTE CGU TTC CAG teg geh GCo atc
%6 Bla Gln Asp Phe Lys Thr Asp Leu Arg FPhe Gln Ser 3ala 3la 1le

286 ggt GCc T
¢l Glv Ala le

TG CAG GARA GCa tct Ghg GCg TAC ¢TG€ GTg GGT CTC TTC
u Gln Glu Ala Ser Glu Ala Tyr leu Val Gly Leu Phe

431 GRg GAc ACC ARC TTG TG¢ GCt &Tc CAC GCC AAG CGc gtg ACa RTC
10€ Glu Asp Thr Asn Leu Cys Ala Ile His Ala Lys Arg Val Thr Ile

476 ATC CCt ARg GAC RTC CAG TTg GCG CGc CGC ATc CGt GGC GAG CGT
121 Met Pro Llys Asp Ile Gln Leu Ala Arg Arg Ile Arg CGly Glu Arg
»* * * * *

1 GCT TAR GGTGGATCARGCAGGARCGLCAGRTTCGRTCACTGTCGTCCATTCCCGAACA
136 ala
* * * * * . =
578 GTAGACCATTCACGTACCEGTTCTAGGAGAGGTGCACGCCARGEAGCTATACCAGCGALA
* * * * * *
637 CATTGATCCAATCTATCATTCATATTTACATGTATACATTTATCATCCTTTTIGTIGTTC
* * * N *

£56 AARTCGARTCGTCAGCATGACGTTGTCGATARCGARARACACCACACACRERRL

Fig. 1. The nt sequence of a D. melanogaster cDNA encoding histone
H3.3. Lower-case letters within the coding region indicates a nt substi-
tutions in comparison to the D. melanogaster H3.l gene; underlining
indicates an aa substitutions. If the cDNA represents a full-length
transcript, then the transcription start point is at the 5 end of the
sequence. No TATA box and no polyadenylation signal consensus
sequences are present. EMBL accession No. X53822.

Renevey and Kress, 1989; Chambers and Wells, 1990) is
not seen with the D. melanogaster H3.3 cDNA. The
function of the H3.3 variants remains unknown; however,
the high degree of aa sequence conservation observed
argues that the selective pressures on H3.3 reflect the use
of the protein itself, and not only a requirement for repli-
cation-independent H3 synthesis. Genetic studies in
D. melanogaster should help elucidate the importance of

both the H3.3 histone variant itself and its expression
pattern.

We thank Jerry Dodgson for the gift of the chicken H3.3
clone. This work was supported by NIH grant No.
GM31532 (to S.C.R.E.), and by a summer fellowship from
the Genetics Society of America (to S.F.).
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