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mof, a putative acetyl transferase gene related to
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Dosage compensation is a regulatory process that
insures that males and females have equal amounts of
X-chromosome gene products. InDrosophilag this is
achieved by a 2-fold enhancement of X-linked gene
transcription in males, relative to females. The
enhancement of transcription is mediated by the
activity of a group of regulatory genes characterized
by the male-specific lethality of their loss-of-function
alleles. The products of these genes form a complex
that is preferentially associated with numerous sites on
the X chromosome in somatic cells of males but not of
females. Binding of the dosage compensation complex
is correlated with a significant increase in the presence
of a specific histone isoform, histone 4 acetylated at
Lys16, on this chromosome. Experimental results and
sequence analysis suggest that an additional gene,
males-absent on the firgtmof), encodes a putative acetyl
transferase that plays a direct role in the specific histone
acetylation associated with dosage compensation. The
predicted amino acid sequence of MOF exhibits a
significant level of similarity to several other proteins,
including the human HIV-1 Tat interactive protein
Tip60, the human monocytic leukemia zinc finger
protein MOZ and the yeast silencing proteins SAS3
and SAS2.
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Introduction

function alleles (Fukunageaet al, 1975; Belote and
Lucchesi, 1980a; Uchidat al, 1981; Lucchesiet al,
1982). This lethality is the result of an abnormally low
level of X chromosome transcriptional activity relative to
that of the autosomes (Belote and Lucchesi, 1980b;
Breen and Lucchesi, 1986). The MLE and MSL proteins
produced by these genes are preferentially associated with
numerous sites on the X chromosome in somatic cells of
males but not of females, and the sex-specific association
of any one of these proteins depends on the presence of
the others (reviewed by Kelley and Kuroda, 1995). This
observation suggests that these gene products must interact
and form a complex. Preliminary direct evidence for such
an interaction is provided by the observation that MSL-1
and MSL-2 can be co-precipitated with antisera against
either protein (Kelleyet al,, 1995). Binding of MLE and
the MSL proteins to the X chromosome in males is
correlated with the appearance of histone 4 acetylated at
Lys16 (H4Ac16) on the same chromosome (Turetal,,
1992) and at the same sites (Bogteal., 1994).

We have used the phenotype of male-specific lethality
to screen the X chromosome DBfosophila melanogaster
for ethyl methane sulfonate (EMS)-induced mutations,
identifying additional genes that may be involved in the
regulatory process of dosage compensation. We isolated
one such mutationnfof) and observed that dying mutant
males lack the X-associated isoform of H4Ac16. MOF
exhibits the signature motif for the acetyl coenzyme
A binding site found in numerous and diverse acetyl
transferases, and thmof mutation is a single amino acid
substitution in the most conserved residue of this motif.
This provides evidence that MOF is the histone acetyl
transferase (HAT) responsible for the particular histone
acetylation involved in the male-specific hypertranscrip-
tion of X-linked genes.

Results

Mof functions in dosage compensation

Mutant mof males can develop to the third larval instar
or the prepupal stage but fail to metamorphose and to
hatch; the viability of mutant females is unaffected. Two

Dosage compensation insures that males with a single Xlines of evidence establish that this male-specific lethality

chromosome have the same amount of most X-linked

is due to a defect in dosage compensation. The first

gene products as females with two X chromosomes involves the effect of thenof mutation on the binding of

(Muller, 1932, 1950). InDrosophilg this equalization is

the other dosage compensation regulatory factors to the

achieved by a 2-fold enhancement of the level of transcrip- X chromosome, as well as its effect on the normal

tion of the X chromosome in males relative to each X

chromosome in females (reviewed by Balk¢ial, 1994).
The products of at least four genanaleless(mle) and
male-specific lethal 12 and 3 (msl-1, msl-2 and msl-3

are necessary for the onset or maintenance of dosage

consequences that this binding has on nucleosomal struc-
ture. We have determined by immunofluorescence that the
association of MSL-1 and MSL-2 with the X chromosome
of mutantmof male larvae is somewhat reduced, while
that of MLE is substantially reduced. The X-specific

compensation. These genes were discovered on the basisoform of histone 4 (H4Acl16) appears to be absent

of the male-specific lethal phenotype of their loss-of-
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(Figure 1). The apparent reduction in the level of MSL-1
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Fig. 1. Immunofluorescence staining of larval salivary gland chromosomes rinofmutant males. Panels, D, E, H, I, L, M andP are stained

with Hoechst 33258; paneB, C, F, G, J, K, N andO are the same nuclei stained with mouse anti-MSL-1 (B and C), mouse anti-MSL-2 (F and G),

rabbit anti-MLE (J and K) or rabbit anti-H4Ac16 (N and O) followed by Texas Red-labeled rabbit anti-mouse or goat anti-rabbit serum. Mutant and
control male larvae were distinguished by the use of markers that affect the color of the mouth hooks. In mutant males, the presence of MSL-1 and
MSL-2 on the X chromosome is slightly reduced (C and G), the presence of MLE is significantly reduced (K) and there is no evidence of any
H4Ac16 (O), in comparison with the respective controls (B, F, J and N).

and MSL-2 bound to the X chromosome may be the tion regulatory factor in females. Females that carry a
indirect result of the poor cytological condition of the transducedmsl-2gene under the control of a heat shock
salivary glands of moribund mutant male larvae. In con- promoter exhibit a very long developmental delay and a
trast, the effect of the mutation on the level of MLE significant loss of viability. This is caused by the fact that
appears significant. As mentioned above, MSL-1 and the presence of MSL-2 is sufficient for the formation of
MSL-2 fail to associate with the X chromosome in male the dosage compensation complex and its association
larvae homozygous for loss-of-functiomle mutations. with both X chromosomes, presumably leading to an
Yet, RNase treatment of the male X chromosome removesabnormally high level of X-linked gene products. Normal
MLE while leaving MSL-1 and MSL-2 undisturbed development is restored in these females by the presence
(Richteret al, 1996). In light of these considerations it in their genome ofleor msl-3null alleles in homozygous
may appear that, while MLE is necessary for the initial condition or by the presence aisidoss-of-function
binding of the dosage compensation complex to the X allele, i.e. of a single dose of the wild-typasl-1 gene
chromosome in normal males, its association with this (Ketlegl,, 1995). The same level of rescue is achieved
chromosome may be stabilized through an interaction with by replacing one wild-type copy ofof with either a
nascent transcripts or with an unidentified RNA component deficiency for the locus (L.Rastelliand M.Kuroda, personal
of chromatin (Richteret al, 1996). By interfering with communication) or with thenof mutation (Figure 2).
the presence of H4Ac16 on the X chromosome and with
hypertranscription, thenof mutation may destabilize this  Cloning of the mof gene
interaction. We mapped thenof mutation by conventional recombina-

The second line of evidence demonstrating thathas tion with marked chromosomes to a position on the genetic
a functional role in dosage compensation derives from the map corresponding to region 5C on the cytological map
ability of the mof mutation to prevent the lethality caused of the X chromosome. Using RFLP mapping, we localized
by the ectopic expression of a particular dosage compensa-mofto a fragment on the molecular map of the 5C3 region
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Fig. 2. Effect of themof mutation on the rate of emergence and
survival of females bearing an ectopitsl-2gene under the control of Q 07‘ Q d
a heat shock promoter. Females of the genotypeof/Basg +/+ Kb
were crossed tg wY; CyO, H83MSL-2+ males. The four types of
progeny females listed in the Figure are expected to occur in 4.4 —
approximately equal numbers. Females bearingt88MSL-2 . . - W —mof
transduced gene (open bars) have a much slower developmental rate 24—

and are fewer in number than their sisters lacking this construction
(hatched bars); the presence of theft mutant allele in their genome

almost completely rescues these females (solid bars). 14—

that contains several transcription units. We used the . . M w —rp4d
rescue of the male-lethal phenotype by transposon-medi-

ated germline transformation to determine which of these

units wasmof (Figure 3A). We established by Southern

blot analysis thatmof is a single copy gene, and by

Northern blot analysis that its transcript is present in

larvae and adults of both sexes (Figure 3B). A comparison

of the sequences of severabf cDNAs with the genomic c
sequence indicated that this gene has no introns within its
coding region and that it encodes a protein of 827 amino |t6 TAAG GG ATTTG G A CGTRAGG AATTTG G A
acids (DDBJ/EMBL/GenBank accession No. U71219). A 12 L 4a 18
comparison of the genomic sequence of the mutant allele
with the sequence of the normal gene on the chromosome
where the mutation was induced revealed a single amino
acid change: a glycine is replaced by a glutamic acid at
position 691 (Figure 3C).

Sequence analysis and functional domains
Using BLASTP (Altschulet al, 1990), non-redundant
database comparisons indicate a striking similarity of the
MOF protein with Tip60, a recently identified human
protein that appears to interact with the HIV-1 Tat trans- Fig. 3. Molecular mapping of thenofgene and its transcript.
activator P = 4.1x 10—1045_ Discovered by means of (A) Restriction map of the genomic region defined by RFLP mapping
~ . . - as containing thenof mutation. Below the map are represented the
the yeast two hybnd selection system, Tlp6,0 h_as been fragments that were used for germline transformation and the various
demonstrated to greatly enhance Tat transactivation of theyanscripts that originate from the region. The effect of the
HIV-1 promoter in transient expression assays (Kamine transformation fragments on the male-lethal phenotype of transgenic
et al, 1996). MOF also displays extended amino acid males bearing thenof mutant allele identifies the 3.2 kb transcript as

; in i the mof product. B) A Northern blot of polyadenylated RNA from
homology to MOZ, the human monocytic leukemia zinc male or female third-instar larvae or adults shows thatniocd mRNA

i i — 9
finger protein P = 8.6x10 9. The MOZ gené Was s present in all samples. Normalizing theof RNA with the transcript
recently identified as one of the two breakpoint-associated of rp49, an autosomal gene encoding a ribosomal protein, indicates

genes in the translocation found in the M4/M5 subtype of approximately equal amounts of transcript in both sex@} Rartial
acute myeloid leukemia. The chromosome translocation sequence of a cDNA from the parental strain used for the mutant

. . search and of the corresponding region of thef mutant. The blue,
fuses MOZ in-frame to CBP, the CREB transcrlptlonal black, red and green tracings represent C, G, T and A, respectively.

fE}Cth_'binding protein (BOWOV\E_t Q'-, ) 19_96)- Finally, a Note the G to A base change that results in a glycine to glutamate
significant level of sequence similarity is found between substitution.
MOF, the SAS2(P = 2.8x10% and SAS3(P = 3.3X

1099 gene products ofSaccharomyces cerevisiaand

other proteins of yet unidentified function (Figure 4A). In region of homology, which extends for ~250 amino acids
yeast, SAS2 is involved in silencing the telomeres; SAS2 (Figure 4B), is present a domain common to many acetyl
and, to a lesser extent SAS3, are also involved in HMR transferases and shown to be required for the binding of

locus silencing (Reifsnydeet al, 1996). Within this acetyl coenzyme A (Coomet al, 1995). Deduced from
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MOF 539 KIKYIDKLQFG-NYEIDTWYFSPFPEEYGK===-smmcceecmcccnann ARTLYVCEYCLKYMRFRSSYAYHLHECDRR-RPPGREIYRKGNISIYEVN
TIP6O 228 RMKNIECIELG-RHRLKPWYFSPYPQELTT-=-==-cocecccccacana- LPYLYLCEFCLKYGRSLKCLQRHLTKCDLR-HPPGNEIYRKGTISFFEID
MOZ 505 QVRCPSVIEFG-KYEIHTWYSSPYPQEYSR-- --LPKLYLCEFCLKYMKSRTILQQHMKKCGWF-HPPANEIYRKNNISVFEVD
ScYORZ44m 163 RVRNLNRIIMG-KYEIEPWYFSPYPIELTD-- --EDFIYIDDFTLQYFGSKKQYERYRKKCTLR-HPPGNEIYRDDYVSFFEID
SpAC17G8.13¢ 99 QPTSIRYLYFG-TYRIKPWYTSPYPEEYSC-- --AKNLYICESCLKYMNSDHVLQRHKMKCSWS-YPPGDEIYRDKNISIFEVD
CeRO7ES.8 231 QARLPERIHFG-AFIMKTWYGSPFPAEFIN-- -=VKKLFICEFCFFYARSDEIMOQNHAKKCMLR-APPGLEIYRKGDISVFEVD
SAS3 268 WFSQIEYIVLR-NYEIKPWYTSPFPEHINQ-<-===-==-=-ccccccuan=- NKMVFICEFCLKYMTSRYTFYRHQLKCLTF-KPPGNEIYRDGKLSVWELID
SAS2 46 NERNIRQIQFGLNKKFSTWYGSAVYFDPETKRLGCSETKGQLSSYSNSQYWLDTLFYCEYCFKYTDDQTRFVGHVASCPFQYRVPGKIKYKSPEYTIRRVE
MOF 617 GKEESLYCQLLCLMAKLFLDHKVLYFDMDPYLFYILCETDKEGS---~-~--~~~ HIVGYISKEKKSLENYNVACILVLPPHORKGFGKLLIAFSYELSRKEG
TIPGO 306 GRKNKSYSQNLCLLAKCFLDHKTLYYDTDPFLFYVMTEYDCKGF -==mmmn=- HIVGYFSKEKESTEDYNVACILTLPPYQRRGYRKLLIEFSYELSKVEG
MOz 583 GNVSTIYCONLCLLAKLFLDHKTLYYDVEPFLFYVLTQNDVKGC-=-=-====- HLVGYFSKEKHCQQKYNVSCIMILPQYQRKGYGRFLIDFSYLLSKREG
ScYORZ244w 241 GRKQRTWCRNLCLLSKLFLDHKTLYYDVDPFLFYCMTRRDELGH-- --HLVGYFSKEKESADGYNVACILTLPQYQRMGYGKLLIEFSYELSKKEN
SpAC17GE.13c 177 GOROPIYCQNLCLLAKMFLHSKMLYYDVEPFLFYVLTEFDGQEC-- --KVIGYFSKEKRSASDYNVSCILTLPIYQRRGYGVFLIDFSYLLTQVEG
CeRO7B5.8 309 GRLOKEYCQTLCLVSRMFLESKTVFYDTEPFFFYIVTINDDIGC--------~ HFAGYFSKEKYEPDVNNLSCIMTLPCYQEMGLGRFLIDISYALSRKEK
SAS3 346 GRENVLYCONLCLLAKCFINSKTLYYDVEPFIFYILTEREDTENHPYQNAAKFHFVGYFSKEKFNSNDYNLSCILTLPIYQRKGYGQFLMEFSYLLSRKES
SAs2 147 GSKYQLFCQULCLFTKLYLDNKSMYFKYDHYEFYIVYETGST----=-=-=-= KPMGFFSKDLVSYQONNLACILIFPPYQRRGLGLLLIEFSYKLSQLEG

ot s )

MOF 709 VIGSPEKPLSDLGRLSYRSYWAY----TLLELMKTRCAPE-=-=------ QITIKELSEMSGITHDDIIYTLQSMKMIKYWKGQNVICYTSKTIQDH---
TIP&O 398 KTGTPEKPLSDLGLLSYRSYWSQ----TILEILMGLKSESGERP-----QITINEISEITSIKKEDVISTLOQYLNLINYYKGQYILTLSEDIVDGH--~
MOZ 675 QAGSPEKPLSDLGRLSYMAYWKS----VILECLYHQNDK- ===QISIKKLSKLTGICPQDITSTLHHLRMLDFRSDQFVIIRREKLIQDH-~-~
ScYOR244w 333 KVGSPEKPLSDLGLLSYRAYWSD----TLITLLV HQK-- ===EITIDEISSMTSMTTTDILHTAKTLNILRYYKGQHIIFLNEDILDRY-~--
SpAC17G8.13c 269 KLGSPEKPLSDLGLVTYRSYWKMRVAKALLEITT----ccnoocanonn PISINAIAKSTSMVCDDVISTLESLSVFKY---
CeRO7B5.8 401 WFGGPEQPLSELGREKAYGGYWRT----TIASCLGRLKDELEFGS----- GISIKMIADDTGVNCHDILEVVCSLGWAK---
SAS3 447 KFGTPEKPLSDLGLLTYRTFWKIKCAEVLLKLRDSARRRSNNKNEDTFQQVSLNDIAKLTGMIPTDVYVFGLEQLQVLYRHKTRSL---
SAS2 237 VISGPEVPLSPFGLIGYLKYWSQILCWHLIEGDLAHYD-=-========- KVTLEDLSIVTGMRVNDVILTLKHLNCI---

Cc D

v * *

MOF 676 YNVACILVLPPHQRKGFGKLLI MOF 571 LYVCEYCLKYMRFRSSYAYHLHECDR
ScHATL 215 AKISQFLIFPPYQNKGHGSCLY XITFIIIA 191 LAVCDVOCNRKFRHKDYLRDHQKTHEK
TEHAT A1 121 AEVAFLAVTANEQVRGYGTRLM HuZFY 149  PYQCQYCEYRSADSSNLKTHIKTKHSK
ScGONS 172 AEIVFCAISSTEQVRGYGAHLM ScADR1 103 SFVCEVCTRAFARQEHLKRHYRSHTN
HuP/CAF 213 TEIVFCAVTSNEQVKGYGTHLM 131 PYPCGLCNRCFTRRDLLIRHAQKIHSG
HuSSAT 89 LYLEDFFVMSDYRGFGIGSEIL HuGLT 332 MCEHEGCSKAFSNASDRAKHQNRTHSN
SaPAC 123 WFLATVGVSPDHQGKGLGSAVV 363 VCKLPGCTKRYTDPSSLRKHVKTVHGP
HiRIMI 64 ATLFNIAILPTYQGCGFGKLLL ScSWIS 608 AYACPCGKKFNREDALVVHRSRMICSG

MOF 401 RTTENAAAPDEYYVHYVGLNRRLDGWVGRHRISDNADD

TIP6O 32 LSVKDISGRKLFYVHYIDFNKRLDEWVTHERLDLKKIQ

ScYORZ44w 41 LSINTRKAPPKFYVHYVNYNKRLDEWITTDRINLDKEV

PwA33 69 KTRKTKENAEEFYVHYVGLNRRONEWVDKSRVLQAKQI

XLXNF?7 43 VRYNKQAGREEYYAHYVGLNRRONEWVDKSRLVLTKPP

HuRBP1 597 KSTEIDDGEVLYLVHYYGWNVSYDEWVKADRIIWPLDK

DmHP1 30 IDRRVRKGKVEYYLKWKGYPETENTWEPENNLDCQDLI

DmPc 32 IQKRVEKKGVVEYRVKWKGWNOQRYNTWEPEVNILDRRLI

Fig. 4. Similarity of MOF with other proteins.X) The regions of strongest homology are represented as large open ®x&gqlience alignment

of MOF with Tip60 (accession No. U74667), MOZ (accession No. U47742), ScYOR244w (accession No. Z75152), SpAC17G8.13c (accession No.
Z69795), CeRO7B5.8 (accession No. Z72512), SAS3 (accession No. P34218) and SAS2 (accession No. S48299). Identity values range from 53%
and 50% with respect to Tip60 and MOZ to 35% with respect to SAS2. The zinc finger and the acetyl coenzyme A putative binding site are
indicated by the open or hatched bar, respectiv&ly.Alignment of the acetyl coenzyme A domain of MOF with SCHAT1, TtHAT A1, ScGCNS5,
HUP/CAF, HUSSAT, SaPACSaccharomyces albonigguromycinN-acetyl transferase, accession No. P13249) and HiRHidlefnophilus influenzae
ribosomal-protein-alanine acetyl transferase, accession No. P44305). The arrowhead indicates a conserved glycine residue that is substituted with a
glutamate in thamof mutant gene productD) Alignment of the GHC zinc finger of MOF with zinc fingers from XITFIIIAXenopus laevis

transcription factor IlIA, accession No. P17842), HuZFY (human zinc finger Y-chromosomal protein, accession No. P08048), SA&Rjisjae

alcohol dehydrogenase Il regulator protein 1, accession No. P07248), HuGLI (human glioma protein, accession No. P08151) and ScSWI5
(S.cerevisiae switch §ene product, accession No. P08153). The distance between the C and H marked by asterisks is constant in all of the
examples listed.K) The colored areas highlight the similarities that exist between the MOF chromo-like domain and those of TIP60, ScYOR244w,
PwA33, XIXNF7, HuRBP1, DmHP1.melanogasteheterochromatin protein 1) and DmH.(elanogastepolycomb protein; Paro and Hogness,

1991).
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its homology to mammalian spermidine/spermine acetyl Steineragal 1996). InD.melanogasterthe presence
transferases and microbial antibiotic acetyl transferasesof H4Ac16 has been shown to result from the binding to

(Lu et al, 1996), this domain is also found in enzymes the X chromosome of the complex responsible for the
known to acetylate histones, such as histone acetyl trans-mechanism of dosage compensation (Hilfigeal., 1994).

ferase 1 of yeast (Kleffet al, 1995), histone acetyl The specific function of MOF in this regulatory mechanism
transferase A offetrahymendBrownell et al,, 1996) and is indicated by the presence of an apparent acetyl coenzyme

its yeast homologue Gen5p (Georgakopoulos and Thieros, A binding site. The functionality of this site is validated
1992), and p300/CBP-associated factor P/CAF (Xiang- by the observation that replacement of Glyl104 by an
Jaoet al, 1996) (Figure 4C). A second domain, identified aspartate residue in the human spermidine/spermine acetyl

as a GHC/H zinc finger found in a variety of transcription  transferase results in a protein with no measurable activity
factors and in oncogenes (Berg and Shi, 1996), is present eflLal, 1996). Significantly, the glycine in question

in all of the MOF-related proteins with the exception of corresponds to Gly691 in MOF which, when replaced by
ScYOR244w. Some examples of proteins in which this a glutamic acid, leads to the absence of demonstrable
type of zinc finger has been studied at the structural level H4Ac16 histone isoform on the X chromosome and to

are listed in Figure 4D. An additional region of homology the male-lethal phenotype. These considerations lead us
is shared by MOF, Tip60 and tt& cerevisiaer OR244w to conclude that MOF may be directly involved in the
(Figure 4A). This region is very similar to the chromo acetylation of histone 4 at Lys16 on the X chromosome
domain contained within a large number of proteins of Drosophilamales.

(Koonin et al, 1995). With respect to this domain, the It is possible, of course, that the activity of MOF is
highest level of similarity with MOF is exhibited by dependent on its association with other members of the
human retinoblastoma-binding proteins RBP-1 and RBP-2 dosage compensation complex or that it is an N-terminal
(Fattaeyet al,, 1993) and the frog XNF7 (Reddst al, acetyl transferase that exerts its effect on histone
1991) and newt PwA33 nuclear factors (Figure 4E). acetylation through some intermediary protein. In any
The latter is a maternal protein associated with nascentcase, MOF provides a functional link between this known
transcripts on the lampbrush chromosome loops of the nucleosomal modification and the transcriptional enhance-
oocyte (Belliniet al, 1993). The chromo-like domain and ment that is the basis of dosage compensation. Finally,

the single zinc finger may represent sites of protein— our results suggest a functional role for two human proteins
protein interaction, although binding to DNA should not of significant interest. The sequence similarity of both
necessarily be ruled out (Pedoekeal, 1996). Tip60 and MOZ to MOF leads to the potentially useful
working hypothesis that the two human proteins exert
their effect on transcription via acetylation of core histones,
especially H4.

The presence of MOF homologues in organisms as diver-

gent as yeast and humans suggests that these proteins pla .

an important cellular role, presumably in the modulation Materials and methods

of transcription. Such a role, documented with respect to hil ks and aenetic pr .

Tip60, SAS2 and SASS3, is strongly indicated with respect Fligssov’\zereacslfltt,:resdaatdz‘qS‘iCetozpst(;ﬁ?jglrldezornmeal—sugar—yeast—agar

to MOF by its involvement in dosage compensation. In medium containing propionic acid and methylparaben as mold inhibitors
Drosophila because thenof mutation is not lethal in and seeded with active dry yeast. EMS mutagenesis was performed

females. the general transcriptional function of the ances- according to standard procedure (Lewis and Bacher, 1968). A full
! description of the genetic procedures used to screen the X chromosome

tral MOF protein appea_rs to have b_een app_ropr_lated by for male-specific lethals and to map tmeof mutation by RFLP is
the t_lesage compensation meChanlSm (which is male- provided elsewhere (A.Hilfiker, D.Hilfiker-Kleiner and J.C.Lucchesi, in
specific) and to have been replaced in both males andpreparation). To test for the rescuing effect of tmef mutation on
females by the function of some other factor. The presencefemf{’j/"es W'th/ ectopic exprassion mf/)f MSL-2, fema'esz‘)f thel genoﬁype

: : : : mof/Bas¢ +/+ were crossed ty wY; CyO, H83MSL-2+ males. The
of the ”.‘Of t_ranscrlpt In . females, in which the MOF crosses were performed at room temperature, since this promoter has a
_prOdUCt IS _dlspensable, IS NOt an uncommOoN OCCUITENCEsfficient level of constitutive activity to affect female viability (Kelley
in Drosophiladosage compensation (Kelley and Kuroda, et al, 1995). A full description of the mutants listed and of tasc
1995) and, therefore, should not be interpreted as evidenceand CyO balancer chromosomes can be found in FlyBase: USA @
of MOE function in this sex. Harvard (http://cbbridges.harvard.edu:7081).

Recently, the study of transcription has been extended , . .
. P . Genomic DNA and cDNA library screening
from the analySIS of the preinitiation complex and its Cosmid clones spanning the 5C3 region of the X chromosome were
activation to the role played by conformational changes optained from the European Genome Project. The following cDNA
in nucleosome structure and organization. A major aspectlibraries were screened: male or female third-instar wild-type (Oregon-
of this research has dealt with the role played by the R) larvae in the NM1149 vector, male or female adults (Oregon-R) in

: : ; . Agtl0, mixed late third-instar larvae NZAP and mixed wild-type adults
acetylation of the core histones (Brownell and Allis, 1996; (Oregon-R) inAEXLX. All the libraries were screened by standard

Wolffe, 1996; W(_)Iffe and Pruss, 1996). |r050_ph”a protocols. DNA fragments representing steps of the walk were subjected
the hypertranscription of the X chromosome in males to restriction endonuclease site mapping; appropriate fragments were
appears to be directly correlated with the presence of asubcloned in Bluescript KS(-) for further analysis.

particular isoform of histone 4, H4Ac16, that is absent or ) ) )

significantly less abundant on the X chromosomes of CemErtradutal SartiEte SHmEOMIEtor | vansformation vector
females, and on the autosomes of bOth, sexes. This feature(Pirrotta, 1988) and injected into embryos of &8 recipient stock

of the male X-chromosome chromatin appears to be py standard procedures (Rubin and Spradiing, 1982). The resulting
conserved throughout the genus (Bone and Kuroda, 1996;adults were mated to appropriate individuals of the recipient stock and

Discussion
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transformants were detected in their progeny using eye color as a linking histone acetylation to chromatin assembly and gene activation.
selection marker. Curr. Opin. Genet. Dey6, 176-184.

Brownell,J.E., Zhou,J., Ranalli,T., Kobayashi,R., Edmondson,D.G.,
DNA sequencing and database comparisons Roth,S.Y. and Allis,C.D. (1996)etrahymendiistone acetyltransferase
Sequencing was performed with an ABI Prizm automated sequencer. A: a homolog to yeast Gen5p linking histone acetylation to gene
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