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ADF1 and BEAF-32 chromatin proteins affect nucleosome
positioning and DNA decompaction in 61C7/C8 interband region
of Drosophila melanogaster polytene chromosomes
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The formation of interphase chromosomes is a multi-level process in which DNA is compacted several thousand-
fold by association with histones and non-histone proteins. The first step of compaction includes the formation of
nucleosomes - the basic repeating units of chromatin. Further packaging occurs due to DNA binding to histone H1
and non-histone proteins involved in enhancer-promoter and insulator interactions. Under these conditions, the
genome retains its functionality due to the dynamic and uneven DNA compaction along the chromatin fiber. Since
the DNA compaction level affects the transcription activity of a certain genomic region, it is important to under-
stand the interplay between the factors acting at different levels of the packaging process. Drosophila polytene
chromosomes are an excellent model system for studying the molecular mechanisms that determine DNA compac-
tion degree. The unevenness of DNA packaging along the chromatin fiber is easily observed along these chromo-
somes due to their large size and specific banding pattern. The purpose of this study was to figure out the role of
two non-histone regulatory proteins, ADF1 and BEAF-32, in the DNA packaging process from nucleosome position-
ing to the establishment of the final chromosome structure. We studied the impact of mutations that affect ADF1
and BEAF-32 binding sites on the formation of 61C7/C8 interband - one of the decompacted regions of Drosophila
polytene chromosomes. We show that such mutations led to the collapse of an interband, which was accompanied
with increased nucleosome stability. We also find that ADF1 and BEAF-32 binding sites are essential for the rescue
of lethality caused by the null allele of bantam microRNA gene located in the region 61C7/C8.
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XpoMmaTtuHOBbIe 6enku ADF1 u BEAF-32

BAVSIIOT Ha IIO3UIIMOHMPOBaHME HYKJIEOCOM

u yviiakoBKy JTHK mesxxkancka 61C7/C8
IIOJINTEHHBIX XpOMOCOM Drosophila melanogaster
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DopmmpoBaHme NHTepda3HON XPOMOCOMbI MPeACTaBAAeT co60 MHOFOYPOBHEBBIV NMPOLECC, B pe3yfibTaTe KOTo-
poro IHK ynakoBbIBaeTcs B Tbicsium pa3. Ha nepBoM 3Tane yrnakoBKM 06pasytoTca HyKNeocombl — 6a3oBble MOBTO-
pALWwmecs egnHNLbI XpoMaTuHa. anbHenwasn ynakoBka NPoNCXOAnT 3a cyeT ceasbiBaHnA JHK ¢ ructoHom H1 m
HEermcTOHOBbIMM H6efikaMu, y4acCTBYIOLMMU B ONVXKHUX 1 JanbHUX SHXaHCEP-MPOMOTOPHbBIX Y MHCYIATOPHbIX B3au-
MogfencTBumax. Mpy 3TomM GYHKLMOHANbHOCTb FEHOMa COXPaHAETCA 3a CYeT AMHAMWUYHOW N HepaBHOMEpPHON yna-
KoBkM [IHK BAOSIb XPOMOCOMbI, YUTO NMPOABNAETCA y»Ke Ha HYKIeOCOMHOM YPOBHe. HecMoTpA Ha JONryio UCTopuio
n3yyeHus npouecca ynakoskn [HK B nHtepdasHom agpe, 4O CUX MOP A0 KOHLA HE ACHO, OT Yero 3aBUCUT CTereHb
yMaKkoBKM pasHbix yyacTkoB [IHK 1 Kakoe BNvAHMe OKa3blBalOT APYr Ha Apyra pasHble ypOBHM ynakoBKu. MpeBoc-
XOLHOW MOAENbHOWN CMCTEMON ANA U3YYEHUs MOMEKYNSAPHbIX MEXaHV3MOB, ONpefensAloWnxX CTENEHb YNaKoBKM
[HK, ABNAIOTCA NONUTEHHbIE XPOMOCOMbI CIIIOHHBIX Xemne3 IMYMHOK Apo3oduibl. 3a cyeT 60MbLIMX Pa3MepoB 1
XapaKTePHOro ANCK/MEXANCKOBOIO PUCYHKa OHU MO3BONAIOT Nerko HabnoaaTb HepaBHOMEPHOCTb ynakosku JHK
BAO/b XPOMOCOM. B HacTosALw el paboTe Mbl NCCIeAoBany, Kakyo posib UrPatoT HErMCTOHOBbIE PEryATOPHble 6en-
K ADF1 1 BEAF-32 B NO3MLMOHNPOBAHUN HYKNeocom 1 GopmrpoBaHnn Mexamncka 61C7/C8 — ogHOro 13 Aekom-
NaKTHbIX PAOHOB NOMNTEHHBIX XpomocoM. ADF1 — cneumndunuecknin TpaHCKpUNUUOHHbIN dakTop, a BEAF-32 — nk-
CYNATOPHbI 6eNIOK, aCCOLMMPOBAHHBIN ¢ MexancKamu. C MICMONb30BaHNEM TPAHCTEHHbIX IMHWIA Mbl MOKa3asnu, 4to
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Benku ADF1 n BEAF-32 BnuAioT Ha GopMUpOBaHmME MeXANCKa
61C7/C8 B nonuteHHbIX Xpomocomax D. melanogaster

MyTaumm cantos cBasbiBaHUA ADF1 nnun BEAF-32 nprBogAT K TOMy, UTO TpaHCreH TepsAeT cnocobHOCTb dopmupo-
BaTb MEXJMCK B HOBOM reHeTUYeCKOM OKpPY»KeHUW. Kpome TOro, MyTaLmm HapyLUatoT HyKI€OCOMHY0 OpraHu13aLmio
TPaHCreHa, XapakTepu3yoLLyoCs MOBbILLEHNEM CTabUIbHOCTM HyKNeocoM. Mbl 0GHapYXWnu, YTO CaiiTbl CBA3bIBa-
HuA ADF1 1 BEAF-32 Heobxoaumbl Anst CriaceHna Hynb-annensa bantam — *XU3HeHHO BaxHoro reHa mukpoPHK, pac-
NonoXeHHoro B paroHe 61C7/C8. Takm 06pa3om, Mbl MOXKeM NPOCeAnTb CBA3b MeXAY cTeneHblo ynakosku JHK,
HYKJIEOCOMHOW OpraHm3aLumen n pyHKUMe KOHKPETHOrO yyacTka MHTepdasHON XPOMOCOMbI.

KnioueBble cnioBa: apo3oduna; HyKNeocoma; NoNMTEHHAA XPOMOCOMa; MEXANCK; TPAHCKPUMLMA.

Introduction

Eukaryotic DNA is organized in a compact nucleoprotein
complex called chromatin. Nucleosomes is the basic unit of
chromatin and consists of 147 bp of DNA wrapped around a
histone octamere. Nucleosome arrays form a so-called “10-nm
fibril” which is further folded into higher order chromatin
structures by histone H1 and a large number of functionally
different non-histone proteins. The resulting structure con-
stitutes an eukaryotic chromosome. Despite the long history
of chromosome formation, mutual influence between the
different DNA compaction levels is still unclear. On the one
hand, nucleosome positioning determines the availability of
DNA for the binding of non-histone proteins that regulate
transcription and replication. On the other hand, non-histone
proteins affect nucleosome positioning: they can destroy a
nucleosome by displacing histone octamer or recruit ATP-de-
pendent remodeling complexes that move the nucleosomes
along the chromosomes. Moreover, nucleosome arrays are
thought to self-organize against the potential barrier intro-
duced by DNA-bound non-histone protein complexes due to
the steric exclusions between adjacent nucleosome particles
(Chereji et al., 2016; Chereji, Clark, 2018).

Drosophila polytene chromosomes provide a convenient
model of interphase chromatin and allow to study the interplay
between DNA compaction, chromatin structure, and transcrip-
tion activity. Polytene chromosomes are formed in salivary
glands of third instar larvae in the process of endoreplication
and display a characteristic repetitive pattern of densely com-
pacted bands interleaving with decompacted regions, called
interbands. The compaction level of a given DNA region is
determined by its function and the corresponding chromatin
state. Interbands are formed by open chromatin and usually
contain gene promoters, enhancers and insulators. Further-
more, interbands coincide with the nucleosome-free regions
or contain weakly positioned nucleosomes (Zhimulev et al.,
2014). These features make interbands a unique tool for study-
ing the role of non-histone regulatory proteins in nucleosome
positioning and the formation of chromomeric pattern of
interphase chromosomes.

Here, we study the role of two regulatory non-histone pro-
teins — ADF1 and BEAF-32 — in the nucleosome positioning
and interband formation in the region 61C7/C8 of polytene
chromosomes. This region was chosen because the DNA
sequence sufficient to establish and maintain the decom-
pacted state of the 61C7/C8 interband was determined earlier
(Semeshin et al., 2008). Interband 61C7/C8 encompasses a
bantam miRNA gene and regulatory elements controlling
its expression, including ADF1 and BEAF-32 binding sites
(Brennecke et al., 2003). ADF1 is a transcription factor and
BEAF-32 is an insulator protein that is also associated with
the transcription activation. Both of the proteins are involved
in the establishment and maintenance of local chromatin state
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(Jiang et al., 2009; Orsi et al., 2014). Previously, we showed
that ADF1 and BEAF-32 localized to the 61C7/C8 interband
in salivary gland polytene chromosomes (Berkaeva et al.,
2009). BEAF-32 is known as an interband-specific protein
(Zhimulev et al., 2014) and its binding to DNA is crucial
for the polytene chromosome structure (Gilbert et al., 2006).
Mapping of nucleosomes in Drosophila cell cultures suggests
that binding of BEAF-32 to DNA causes the formation of po-
tential barriers that determine the positioning of neighboring
nucleosomes (Chereji et al., 2016).

We found that ADF1 and BEAF-32 binding sites were in-
dispensable for 61C7/C8 interband formation. Although the
mutations of both binding sites caused the interband disap-
pearance, the associated changes in nucleosomal organization
were distinct. Therefore, different molecular mechanisms
underlying those changes were proposed. Additionally, we
report here that ADF1 and BEAF-32 play an essential role in
the regulation of hantam expression.

Materials and methods

Fly stocks. To obtain transgenic flies, we used a stock with an
attP-site located in the 10A1-2 region of the X chromosome
(Andreenkov et al., 2016). Transgenic stock “4.7” carried
an insertion of the original unmutated “4.7” fragment, stock
“ADF” contained the insertion of the “4.7” fragment with
mutated ADF-1 binding site, and “BEAF” contained the in-
sertion of the “4.7” fragment with mutated BEAF-32 binding
site.

All transgenic flies had y! and Df{1)w%7¢23 mutations in the
X chromosome and a lethal deletion ban®! maintained against
TM6B balancer.

Control “yw” flies had wild-type chromosomes except for
the X which carried y/ and Df(1)w?7¢23 mutations.

Mutations in protein binding sites. The DNA fragment
sufficient to form the 61C7/C8 interband was 4709 bp in length
(3L: 637635-642343, release = r6.23) and was named as the
“4.7” fragment. It encompassed ADF1 and BEAF-32 binding
sites, bantam miRNA hairpin and two putative promoters of
the bantam gene (Fig. 1).

ADF1 binding site in the “4.7” fragment consisted of three
motifs which corresponded to the consensus (England et al.,
1992). Two overlapping motifs were removed by Sa/l-Sphl
excision and the third one was disrupted by replacing 7 nu-
cleotides with a stretch of As. Shown below is a portion of the
“4.7” fragment that includes the ADF1 binding site:
...ATGcgacttcaaacatagttcggcatcgaaactttctagcacaccga
cacacatacgaacgcgatccagecgacacacacacacacacgeacgeage
cacacacttaagcgactttcgaaaggtacaactttttacgaagtcgetgect
cggecegetgtgcagecgacgcecactgecgetgecgetgtegetgectcetg
TCGACTTCGAATTCCAACGCCAAGATGAAAGATC
GGCGCAAAAGAAAAGAAATATTCATTCAGTA
AAATTTGATAGCTGCAAAAAAAAGCCGCATGG...
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Fig. 1. Molecular and genetic organization of the 61C7/C8 region of
3L-chromosome.

Position of the “4.7" fragment on the genetic map is marked with a dark gray
rectangle. Ovals “A” and “B” indicate ADF1 and BEAF-32 binding sites, respec-
tively. Curved arrows denote putative promoters of the bantam gene (Bren-
necke et al.,, 2003; Qian et al., 2011). A thick black arrow indicates the position
of bantam miRNA hairpin. White rectangle in the upper part of the figure in-
dicates ban?' deletion.

The first nucleotide of the sequence above is 3L: 639461
(Drosophila genome release r6.23). The nucleotides included
in the consensus motifs are underlined, deleted nucleotides
are shown in lowercase, and inserted nucleotides are shown
in bold.

BEAF-32 binding sites are characterized by the presence
of CGATA motifs that are positioned in a certain way (Jiang
et al., 2009). Two CGATA motifs on the forward and reverse
DNA strands were deleted by Clal excision:

GAATATCGATatgatatcgat GGGA

The first nucleotide of the sequence above is 3L: 641006
(release 16.23). Only forward DNA strand is presented. For-
ward and reverse CGATA motifs are underlined and deleted
nucleotides are shown in lowercase.

Original “4.7” fragment and the mutated variants were
cloned into pUni-mod vector (Andreenkov et al., 2016) using
Kpnl and NotI restriction sites. The constructs obtained were
used to create transgenic flies.

Cytology. Squashed preparations of the salivary gland
polytene chromosomes were made by the standard technique
and analyzed by phase-contrast microscopy, as described
earlier (Zhimulev et al., 1982).

Nucleosome profiling. To study the nucleosome posi-
tioning, 100 pairs of salivary glands of third-instar larvae were
extracted in PBS and then treated with 700 units of MNase
(BioLabs; M0247S) at +25 °C for 3 min. Under those condi-
tions, mono-, di- and tri-nucleosomes were obtained. Thus,
the nucleosomes with different sensitivity to MNase hydro-
lysis (Chereji et al., 2016) were in our nucleosomal profile.
Nucleosomal DNA was isolated by phenol extraction. Mono-
nucleosomal DNA was eluted from 1.5 % agarose gel using a
DNA gel extraction kit (BioSilica) and analyzed by Real-Time
PCR with a set of primers spanning the entire “4.7” fragment.
The concentration of DNA was determined using the method
of calibration curves. To establish calibration curves, genomic
DNA was isolated from the brain ganglia of the same larvae
that were used for salivary gland isolation. The copy number
of DNA along the entire chromosome is the same in diploid
brain ganglia, while in salivary glands different parts of the
same chromosome can be polytenized to a different extent. An
amplicon from the Zsp26 locus corresponding to a precisely
positioned nucleosome (Thomas, Elgin, 1988) was used as
an internal control to take into account the pipetting errors.
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Nucleosome stability was assessed as the ratio of nucleosomal
DNA to the genomic DNA isolated from salivary glands not
treated with MNase.

Real-Time PCR data were quantified as follows. The con-
centrations of mononucleosomal (Myppiicon) @and untreated
DNA (Upmpiicon) for each amplicon were normalized by the
concentrations of the Asp26 amplicon in mononucleosomal
(Mj,526) and untreated DNA (Uj,,56), respectively:

MAmpliconl _ . UAmpliconl

=M. ai; =U AL
hsp26 hsp26
The normalized concentration data for mono-nucleosomes
were divided by the normalized concentration for untreated
DNA to determine the representation of the amplicon in mono-
nucleosome fraction:

Mjy26 Upsp2s

M 4
hsp26

U Al
hsp26

M.

Some of the amplicons demonstrated nearly zero representa-
tion (for example, see Fig. 3, amplicons # 8, 9). This indicated
that the underlying sequence was not fully protected from
MNase hydrolysis. However, it cannot be excluded that the
nucleosome is only slightly shifted relative to the amplicon,
therefore one of the primers does not fit into the nucleosomal
DNA.

All experiments were performed as two biological repeats,
each consisted of three technical replicas. The representation
data obtained in different transgenic flies were compared
separately for each amplicon. The significance of differences
was assessed using Student’s criterion. The nucleosomal pro-
files of transgenes were studied in ban®! deletion background
to eliminate the possible contribution of the native 61C7/C8
interband in the 3L chromosome (Brennecke et al., 2003).

Results and discussion

ADF1 and BEAF-32 binding sites are important for
interband formation. The 4.7 kb DNA fragment from the
61C7/C8 region (hereinafter referred to as the “4.7” frag-
ment) is able to form the interband when relocated into a
new genomic position (Semeshin et al., 2008). This means
that all the factors determining the interband formation are
within this piece of DNA. We propose that the initial step
of the interband formation involves DNA binding by some
regulatory proteins which further recruit chromatin remodel-
ing complexes capable of establishing and maintening the
“open” chromatin structure. Putative binding sites for several
proteins were identified within the “4.7” sequence, but only
ADF1 and BEAF-32 were precisely mapped to the 61C7/C8
interband in salivary glands (Berkaeva et al., 2009). Therefore
we asked whether these proteins may have a role in interband
formation. We used transgenic assays to answer this ques-
tion. The original “4.7” fragment and its modifications with
disrupted ADF1 and BEAF-32 binding sites were inserted in
the10A1-2 region which forms a thick band in the X polytene
chromosome (Fig. 2, upper panel). All the transgenes were
inserted exactly in the same position using phiC3 1-mediated
attP-attB recombination system. In doing so, we were able
distinguish the effects of mutations from the influence of
genomic environment.
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Cytological analysis of polytene chromosome squashed
preparations showed that insertion of the original “4.7” frag-
ment caused the formation of an ectopic interband that split the
10A1-2 band (see Fig. 2). It is worth noting that the insertion
of the transgene was located on the very edge of the thick
10A1-2 band. Thus, the observed splitting of a thin gray band
from the distal part of the original 10A1-2 band indicated that
the ectopic interband was formed by the transgene material. It
should be noted that no 10A 1-2 band splitting was observed in
the polytene chromosomes of original flies with the attP site in
10A1-2 region (see Fig. 2). Similarly, the mutated variants of
the “4.7” fragment with disrupted ADF1 or BEAF-32 binding
sites were unable to split the 10A1-2 band (see Fig. 2).

The absence of ectopic interband in 10A1-2 region of the
polytene chromosomes of “ADF” and “BEAF” flies could be
caused by a disturbance of the nucleosome positioning in the
transgenes. It was shown previously that binding of ADF1 to
the target promoters contributes to the subsequent binding of
the transcription factor GAGA (GAF) (Talamillo et al., 2004;
Orsi et al., 2014), which recruits NURF remodeling complex
(Tsukiyama et al., 1994). It was also shown that depletion
of NURF subunits leads to a large-scale redistribution of
nucleosomes and disruption of the chromosome organization
in Drosophila S2 cells (Moshkin et al., 2012). It was shown
that BEAF-32 physically interacts with the insulator protein
CP190 (Vogelmann et al., 2014), which functionally interacts
with NURF301, a subunit of the NURF complex (Kwon et
al., 2016). It should be noted that GAF, CP190, NURF, and
BEAF-32 have been shown to bind the native 6 1C7/C8 region
in Drosophila S2 cells (www.modencode.org).

Mutations in the ADF1 and BEAF-32 binding sites lead
to disturbance of nucleosomal organization. To understand
the role of nucleosomal organization in the formation of ec-
topic interband, we studied nucleosome profiles of all trans-
genes in larval salivary glands. First of all, we asked whether
the transposition of “4.7” fragment into the new genomic
locus was accompanied with perturbation in nucleosomal
organization. We compared nucleosome profile of the “4.7”
transgene with the profile of native 61C7/C8 region in the 3L
chromosome of “yw” larvae. We found that the stability of
nucleosomes increased in the “4.7” transgene compared to the
native 61C7/C8 interband (Fig. 3). That was unexpected since
the ““4.7” transgene formed an interband visually indistinguish-
able from the native one (see Fig. 2). Genetic environment
likely affects the nucleosome positioning in the inserted “4.7”
fragment, although this impact is not visually manifested at
the level of DNA packaging.

Next, we compared the nucleosome profile in the “ADF”
transgene with the profile obtained for the “4.7” fragment.
Deletion in the “ADF” transgene affects the area overlapped by
the amplicons 9, 10, 11, so the data for them were unavailable.
We found that the stability of nucleosomes between the ampli-
cons 12 and 21 increased while the stability of nucleosomes
at the edges of “ADF” transgene decreased in comparison
with the “4.7” (see Fig. 3). This is consistent with our idea
that NURF binding is disrupted in the “ADF” transgene. It
was previously shown that depletion of NURF subunits in the
cultured Drosophila cells led to increased nucleosome stabil-
ity at the center of the areas occupied by the complex and to
decreased nucleosome stability at the edges of those areas. The
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Fig. 2. Morphology of the X chromosome 10A1-2 region in transgenic
larvae.

Stock names are indicated at the right upper corner of each panel. The top
panel shows the chromosome of the original stock with the attP site in 10A1-2
region. Arrows on the “4.7” panel mark the ectopic interband. Scale bar cor-
responds to 5 pum.

nucleosomes from the periphery seemed to gather at the place
freed from the NURF complex (Moshkin et al., 2012). This
is exactly was what we observed for the “ADF” transgene.

Nucleosome stability also increased in the “BEAF” trans-
gene compared with “4.7” (see Fig. 3), however there was no
shift of the nucleosomes from the periphery to the center, like
in “ADF”. Apparently the increase in nucleosome stability in
this case was caused by the other factors than altered NURF
binding. One of the explanation is based on the fact that
BEAF-32 interacts with Chromator protein (Vogelmann et
al., 2014) which attracts JIL-1 kinase that phosphorylates the
S10 residue of histone H3. Depletion of JIL-1 or Chromator
leads to the specific condensation of polytene chromosome
interbands (Rath et al., 2006). We proposed that mutation of
BEAF-32 binding site in “BEAF” transgene indirectly caused
the displacement of JIL-1 and the corresponding decrease in
H3S10 phosphorylation which might cause perturbation of
nucleosomal organization. It is important to note that nucleo-
some stability around the mutated BEAF-32 binding site did
not decrease. Apparently, at least in this case BEAF-32 does
not set a potential barrier that delimits the phasing of sur-
rounding nucleosomes.

ADF1 and BEAF-32 binding sites in bantam regulatory
region are important for the viability of flies. The nucleo-
somal profile of transgenes was studied at ban?! background.
We noticed that adult flies homozygous for the ban?! deletion
were only recovered in the “4.7” stock. “ADF” and “BEAF”
flies homozygous for the deletion died at the late pupal stage
similarly to the flies containing the deletion without any rescue
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Fig. 3. Comparison of the nucleosome profile of 61C7/C8 interband in the control “yw” and transgenic flies.

Bars indicate the representation of the corresponding amplicon in the nucleosomal DNA. Yellow bars show the nucleosomal profile of the native 61C7/C8
interband of “yw” flies; gray bars — in the “4.7" transgene, blue bars - in the “BEAF” transgene, and green bars — in “ADF” transgene. The table below the diagram
contains the probability of a random difference in the representation of amplicons in the indicated genotypes compared to the “4.7” stock. Red color highlights

the probabilities < 0.05; NA - data not available.

transgenes. It was shown that despite the large size of ban?!
deletion (20 kb), the only essential gene within this deletion
is bantam. Expression of bantam hairpin under the ubiquitous
driver control was enough to rescue the lethality (Brennecke et
al., 2003). The rest of the sequence deleted by ban?! seems to
contain regulatory elements important for spatial and tissue-
specific control of bantam expression (Brennecke et al., 2003;
Martin et al., 2004; Peng et al., 2009; Oh, Irvine, 2011). The
late pupal lethality of “ADF” and “BEAF” flies suggested that
mutations of ADF1 and BEAF-2 binding sites led to bantam
inactivation in the tissues important for adult fly development.

We would like to dwell in more detail on the mutation of
the ADF1-binding site. The thing is that the mutation is not a
point replacement but quite a big deletion which could remove
more than only ADF-binding site. So we can not exclude the
possibility that disruption of some other regulatory elements
could cause hantam inactivation. However it is important to
mention that our mutation does not destroy the core elements
of the neighboring DPE-containing promotor (Berkaeva et
al., 2009). Further experiments with point replacement in
consensus sequences are needed to assert with the confidence
that the ADF1-binding disruption is responsible for the effects
we observe in “ADF” transgenic flies.

Interestingly, bantam was shown to be transcriptionally in-
active in salivary glands (Kwon et al., 2011) — the tissue where
the disappearance of the interband was observed. Previous
studies (Zhimulev et al., 2014) suggest that polytene chro-
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mosome organization reflects the organization of interphase
chromosomes in various cell types. So, we hypothesize that
bantam inactivation caused by mutations in the ADFI and
BEAF-32 binding sites is accompanied by altered nucleo-
some positioning and chromatin structure not only in salivary
glands but also in diploid tissues that are essential for the fly
viability.

Conclusions

In this study, we investigated the role of non-histone regula-
tory proteins ADF1 and BEAF-32 in the positioning of nu-
cleosomes and formation of 61C7/C8 interband — one of the
decompacted regions of Drosophila polytene chromosomes.
ADFTI is a specific transcription factor and BEAF-32 is an
insulator protein associated with interbands. Using transgenic
flies, we showed that ADF1 and BEAF-32 binding sites were
indispensable for DNA decompaction in 61C7/C8 interband
region. In addition, mutations of ADF1 and BEAF-32 bind-
ing sites disrupted nucleosome positioning in the transgenes,
characterized by an increase of nucleosome stability. We also
found that ADF1 and BEAF-32 binding sites were required for
the rescue of null-allele hantam — an essential miRNA gene
located in 61C7/C8 region. We hope that our findings will be
useful for further understanding the mechanisms of intercon-
nection between the degree of DNA packing, nucleosome
organization and genomic functions of the particular regions
of interphase chromosome.
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