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Abstract ATAD3 is a mitochondrial inner membrane-
associated protein that has been predicted to be an
ATPase but from which no associated function is known.
The topology of ATAD3 in mitochondrial membranes is
not clear and subject to controversy. A direct interaction
of the N-terminal domain (amino-acids 44–247) with the
mtDNA has been described, but the same domain has
been reported to be sensitive to limited proteolysis in
purified mitochondria. Furthermore, ATAD3 has been
found in a large purified nucleoid complex but could not
be cross-linked to the nucleoid. To resolve these
discrepancies we used two immunological approaches
to test whether the N-terminal (amino-acids 40–53) and
the C-terminal (amino-acids 572–586) regions of ATAD3
are accessible from the cytosol. Using N-terminal and C-
terminal specific anti-peptide antibodies, we carried out
back-titration ELISA measurements and immuno-
fluorescence analysis on freshly purified human mito-
chondria. Both approaches showed that the N-terminal
region of ATAD3A is accessible to antibodies in purified

mitochondria. The N-terminal region of ATAD3A is thus
probably in the cytoplasm or in an accessible intermem-
brane space. On the contrary, the C-terminal region is not
accessible to the antibody and is probably located within
the matrix. These results demonstrate both that the N-
terminal part of ATAD3A is outside the inner membrane
and that the C-terminal part is inside the matrix.
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Introduction

ATAD3 (ATPase family AAA domain-containing protein 3) is
a 68 kDa (586 amino-acids) mitochondrial protein that has
been predicted to be an ATPase but whose function is still
unknown. The atad3 gene, not present in yeast, appears in
Caenorhabditis elegans, Arabidopsis thaliana and Drosophila
melanogaster (called belphegor) as a single gene. The gene
has remained unique in vertebrate and monkeys and a second
gene, contiguous on the distal 1p chromosome arm, has
appeared in human (this gene is called atad3B, versus atad3A
the ancestral form). Atad3 gene was first described as a target
of c-Myc via a large screening for c-Myc transactivated genes
(Zeller et al. 2003). ATAD3 protein was later identified in
patients with carcinoma as an antigen arising from the auto-
immune response (Schaffrik et al. 2006; Gires et al. 2004).
ATAD3 was also found overexpressed in these carcinomas
and its localization was assessed to be mitochondrial
(Schaffrik et al. 2006). Proteomic approaches from murine
tissues identified ATAD3 as a protein associated with the
inner membrane (Da Cruz and Martinou 2008; Da Cruz et al.
2003). It has been also shown to be essential for early
embryogenesis in Caenorhabditis elegans (Piano et al. 2002;
Kamath and Ahringer 2003; Kamath et al. 2003; Simmer et
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al. 2003; Sonnichsen et al. 2005; Hoffmann et al. 2009). The
protein may therefore be involved in an essential mitochon-
drial function existing since pluricellular organization and
developed in humans.

An improved understanding of ATAD3 localization and
topology would contribute to discovering its cellular
function and partners. The analysis of the primary sequence
of ATAD3 reveals two major domains. The C-terminal
region (337–586) constitutes the ATPase core with the well-
known Walker’s sequences. The specific N-terminal region
(1–336) contains few putative transmembrane domains, a
flexible proline-rich region and a coiled-coil region.
Among these putative transmembrane domains, one,
predicted upon several different approaches, may be
relevant. However, and because of these others putative
transmembrane domains, the topology of ATAD3 in
mitochondrial membranes has not been determined and
requires clarification (N.B. ATAD3 does not possess a
canonical mitochondrial targeting sequence). Previous
experiments have shown that ATAD3 is an integral
protein due to its resistance to detergent or salt
extractions (He et al. 2007). In the same article, He and
collaborators propose the possible existence of a N-
terminal interaction of ATAD3 with mitochondrial DNA.
However, nucleoid proteomic approaches did not confirm
such a direct interaction (Bogenhagen et al. 2008).
Furthermore, proteolysis experiments on fresh mitochon-
dria have shown that the N-terminal domain is rapidly and
totally digested and thus probably exposed to the cytosol
or to an accessible intermembrane space. On the contrary,
the C-terminal domain is resistant to proteolysis and thus
probably in the matrix (Bogenhagen et al. 2008).

To address the question of the topology of ATAD3 in the
mitochondrial membranes, we undertook two immuno-
topological approaches on purified human mitochondria from
the HS683 cell line, previously shown to express only
ATAD3A (Hubstenberger et al. 2008). We performed back-
titration ELISA and immuno-fluorescence analysis on puri-
fied human mitochondria using two anti-peptide antibodies
directed against the N-terminal (amino-acids 40–53) and the
C-terminal (amino-acids 572–586) regions of ATAD3A.

Both approaches sustain the hypothesis that the N-terminal
part of ATAD3A is exposed to the outside of the inner
membrane whereas the C-terminal part is in the matrix.

Materials and methods

Cell culture

HS683 cells (derived from a 76 year old male’s oligoden-
droglioma, HTB-138, ATCC) were cultured as monolayers
in Dulbecco’s Minimal Essential Medium (Gibco BRL,

DMEM-Glutamax) supplemented with 10% fetal calf
serum. The cells were incubated in a 37 °C incubator in
an atmosphere of 5% CO2.

Antibodies

Anti N- and C-terminal antibodies against ATAD3 were
obtained from rabbit immunization with the following
peptides: N-terminal (R40PAPKDKWSNFDPTG53) and
C-terminal (L572KAEGPGRGDEPSPS586). Anti-peptide
antibodies were purified against the peptide used for
immunization and used at a 1/1,000 dilution (Eurogenetec).
Anti-ANT1, Lamin A&C, Tubulin, cytochrome C and
Tom20 antibodies are polyclonal antibodies raised in
rabbits with the whole human protein form.

Mitochondria preparation

From subconfluent cultures, cells were rinsed in PBS,
recovered in PBS-PMSF 1 mM using a Rubber Policeman,
pelleted (1,000 g/ 10 min) and lysed with a syringe (22 g
needle) in lysis buffer (Sucrose 10% (m/v), Tris 10 mM pH
7,4, EDTA 1 mM, PMSF 1 mM). This step was controlled
by microscopy to reach 99% of cell lysis. The lysate was
centrifuged to pellet nuclei and unlysed cells and mito-
chondria from the supernatant were recovered by centrifu-
gation (10,000 g, 20 min). Sonication was done at 10 W for
10 min at 4 °C (Bioblock Scientific VibraCell). Protein
concentration was determined by micro-BCA™ (ECL
Pierce). Mitochondrial membrane’s integrity was checked
by pre-incubating separated fractions with Mitotracker Red
CM-H2XRos (579 nm, Molecular Probes), a membrane
potential-sensitive dye, before mounting and visualizing
them by confocal microscopy. For trypsin digestion,
mitochondria (500 μg) were incubated with trypsin (5 μg)
for various times at 37 °C in 10 mM Tris pH8, 0.12 M KCl.
Reaction was stopped with SDS loading buffer and protein
extracts were analyzed by Western-blot.

Western-blot

Human HS683 cells or cellular sub-fractions were lysed in
SDS-sample buffer. Proteins were run on 9% acrylamide
SDS-PAGE gel, and transferred onto nitrocellulose mem-
brane. Immunoblotting was performed in PBS-0.2% Tween
20 and then incubated with the different antibodies revealed
by chemoluminescence detection of peroxydase-coupled
secondary antibodies (Pierce).

ELISA

Anti-peptide antibodies specificity was assayed by pre-
incubating them overnight with various peptides. Anti-
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bodies were then incubated with mitochondria coated on
ELISA plates (polysorp, NUNC), 2 h at 4 °C. After
rinsing with PBS (3 times), plated mitochondria were
incubated at room temperature for 2 h with the secondary
antibodies (anti-Goat IgG-peroxydase conjugate), rinsed
and incubated with ELISA staining buffer (Sodium
Acetate 100 mM, pH 6 tetramethylbenzidine 0.1 g/l,
H202 0,005% (v/v)). The colorimetric reaction was
stopped using sulphuric acid (2 M) and the absorbance
was read at 450 nm (Thermo Multiskan). For the other
back-titration ELISAs, antibodies were pre-incubated
overnight at 4 °C with either sonicated or intact mito-
chondria (Brandolin et al. 1989).

Immunofluorescence

Purified mitochondria were incubated overnight with primary
antibodies at 4 °C in PBS. After rinsing with PBS (3 times),
the mitochondria were incubated with secondary antibodies
coupled to flurochromes (642 nm, Fluoprobe) andMitotracker
Green FM (488 nm, Molecular Probes) for 2 h at 4 °C.
Mitochondria were then washed with PBS (3 times) and
mounted on slides with anti-bleaching medium (DEBCO,
glycerol 20% (m/v)). Preparations were imaged using
confocal microscope (LEICA). For mitochondria permeabili-
zation, mitochondria were treated with 70% cold ethanol for
15 min at 4 °C, rinsed 15 min with PBS-Triton X100 0,1%
prior to immuno-detection.

Results

Putative topology of ATAD3A

Biostatistic analysis of the primary sequence of
ATAD3A (Q9NVI7-2) showed two major domains (cf
Fig. 1). The C-terminal part (aa 337–586) makes up the
ATPase core domain with the well-known Walker’s
sequence. The N-terminal part (aa 1–336) contains a
flexible proline-rich region (aa 18–27, http://smart.embl.
de/smart/show_motif.pl), a coiled-coil region (aa 80–220,
http://www.ch.embnet.org/cgi-bin/COILS_form.html) and
a few putative transmembrane domains. Searches for
transmembrane domains using Smart, SOSUI and
TMHMM softwares were inconclusive. The DAS and
TOPpred programs detected one transmembrane domain
(aa 249–264 or 242–262 respectively), TMpred program
identified two transmembrane domains (aa 243–260 and
346–366), whereas HMMTOP program identified three
transmembrane domains (aa 220–248, 242–250 and 343–
363) (cf Fig. 1). Among these putative transmembrane
domains, the central one was always predicted (aa 249–
264). In view of these predictions, one can hypothesize

that the ATAD3 molecule spans the outer and/or the inner
mitochondrial membrane at least once.

Control of mitochondrial fractionation quality

Our goal being the exploration of the ATAD3A topology in
human purified mitochondria, we carried out conventional
mitochondria purification from HS683 human glioma cells,
previously shown to express only ATAD3A (Hubstenberger
et al. 2008). The quality of the fractionation was controlled
by the analysis of sub-cellular markers by Western-blot
(Fig. 2a). As it can be seen, the mitochondrial sub-fraction
was free of nuclear and cytoplasmic contaminants (lamin and
tubulin respectively). No traces of mitochondrial membranes
were detected in the cytoplasm (ANT1, Adenine Nucleotide
Transporter 1). ATAD3Awas detected as a single band, with
both antibodies, only in the mitochondrial fraction. No major
unspecific signal was seen.

To evaluate the integrity of purified mitochondria, we
used the Red CM-H2XRos Mitotracker to stain polarized
mitochondria and observed them by confocal microscopy
(Fig. 2b). As shown, the mitochondrial subfraction was
composed of 1 μM mean size circular and tubular particles.
Under our conditions of purification, about 99% of the
mitochondria were highly stained and consequently polar-
ized and not leaky. We also performed a trypsin proteolysis
of these mitochondria and found, as previously described
under these conditions (Bogenhagen et al. 2008), that the

Fig. 1 Primary sequence of human ATAD3A. ATAD3A is com-
posed of a N-terminal specific domain (a.a.1–336) and a C-terminal
ATPase core domain (a.a.337–586,). The proline-rich stretch is
boxed (a.a. 18–27, light grey), the Walker’s sites are in bold
(by order, Walker A, (YGPPGTGKTLFAKKLA) or AA 351-366,
Walker B (TSRRGLLLFVDEADAFLRKR) or AA 401-420, sensor
I and sensor II) and the three putative transmembrane domains
are underlined and numbered. The coiled-coil structure is boxed
(a.a. 80–220, dark grey) and the DEAD box is dotted underlined.
N-terminal (R40PAPKDKWSNFDPTG53) and C-terminal
(L572KAEGPGRGDEPSPS586) peptides used to raise anti-peptide
antibodies are in italics
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N-terminal part of ATAD3A is rapidly digested, leaving a
40 kDa C-terminal domain resistant to proteolysis (Fig. 3).
As controls, we used ANT1 (inner membrane), Cytochrome C
(inter membrane space) and Tom 20 (outer membrane).

Specificity of ATAD3A detection by ELISA on purified
mitochondria

The rationale of our approach was to use two anti-peptide
antibodies to analyze the topology of ATAD3A in freshly
purified human mitochondria. These antibodies were obtained
f rom rabbi t immuniza t ion wi th the pep t ides ,
RPAPKDKWSNFDPTG corresponding to the N-terminal
part of ATAD3A (a.a. 40–53), and LKAEGPGRDEPSPS
corresponding to the C-terminal part (a.a. 572–586) (Fig. 1).

The specificity of ATAD3A immuno-detection in puri-
fied mitochondria was tested by direct ELISA with
mitochondria (intact or sonicated) coated on plates and
with antibodies pre-incubated with increasing amounts of
the peptide used for immunization.

Since it gave a higher signal than sonicated mitochondria
(data not shown), the response of the anti-N-terminal
antibody was measured by ELISA using intact mitochon-

dria. As shown in Fig. 4a, increasing amounts of competing
N-terminal peptide inhibited the immuno-detection in a
dose-dependent manner. As expected, when the C-terminal
peptide was used at a similar concentration it had no effect.

Similarly, the specific immuno-reactivity of the anti-C-
terminal antibody was measured by ELISA with coated
sonicated mitochondria since intact mitochondria did not
yield significant signal (data not shown). As shown in
Fig. 4b, increasing amounts of competing C-terminal
peptide resulted in a decrease in the signal in a dose-
dependent manner. As expected at a similar concentration,
the N-terminal peptide produced no detectable effect. Taken
together, these results demonstrate the specificity of
ATAD3A ELISA-detection on purified mitochondria with
either N-terminal or C-terminal antibodies.

ATAD3A accessibility measured by back-titration ELISA

In order to assess the localization of the N- and C-termini of
ATAD3A on either the internal or external faces of
mitochondrial membranes, we compared the accessibility
of the N- and C-terminal regions of ATAD3A in both intact
mitochondria and sonicated mitochondria (which induces
membranes inversion, randomly 50% inside-out). Direct
ELISA measurements of ATAD3A in intact and sonicated
mitochondria are not directly comparable because the
coating efficiency is different (usually two times greater
with intact mitochondria). Therefore, we carried out back-
titration ELISA in which intact or sonicated mitochondria
are first incubated in suspension with antibodies (Brandolin
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Fig. 3 Proteolytic digestion of purified mitochondria. Purified
mitochondria were incubated with trypsin at 37 °C for various time
from 0 to 10 min and analyzed by Western-blot with anti-ATAD3 anti-
peptide antibodies (anti-Nter and anti-Cter), anti-Tom20, anti-ANT1
and anti-Cytochrome C polyclonal antibodies

Fig. 2 Control of the mitochondrial fractionation quality. a Mito-
chondria from human HS683 cells were purified and nuclear (N),
cytoplasmic (C) and mitochondrial (M) sub-fractions were analyzed
by western-blot with anti-ATAD3A (anti-Nter and anti-Cter), anti-
ANT1, anti-Lamin A&C and anti-Tubulin antibodies. b Purified
mitochondria were stained with the Red CM-H2XRos Mitotracker and
observed by confocal microscopy. Scales are indicated
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et al. 1989). Following this the unreacted anti-Nter or anti-
Cter antibodies were titrated in an ELISA test with
increasing amounts of mitochondria coated on plates.

The N-terminus accessibility was tested after pre-
incubation of the anti-N-terminal antibody with increasing
amounts of intact or sonicated mitochondria. The percen-
tages of inhibition obtained are shown in Fig. 5a. We
observed that intact mitochondria are more reactive to the
antibody than inverted material. Titration by sonicated
mitochondria reached 50%, corresponding to the theorical
rate of membrane inversion. These results are consistent
with exposure of the N-terminus epitope outside of the
matrix (accessible to the antibody), to the external face of
the mitochondria. Hence, membrane inversion induced by
sonication results in the hiding of this region.

Similar experiments were performed to determine the C-
terminus epitope accessibility. In this case, as intact
mitochondria gave no observable signal in direct ELISA
(data not shown), we coated sonicated mitochondria on the

wells and pre-incubated the anti-C-terminal antibody with
increasing amounts of intact or sonicated mitochondria. The
percentages of inhibition are shown in Fig. 5b. We
observed that sonicated mitochondria reacted with the
antibody better than with intact mitochondria, meaning that
the C-terminus epitope of ATAD3A had become unmasked
upon sonication. However, the titration did not attain 100%
probably because the plateau is not reached. Also, intact
mitochondria reacted with the C-ter antibody (20% inhibi-
tion). Hence, and because direct ELISA detection of
ATAD3A with the C-ter antibody did not give any
significant results, an unidentified background may exist
in this back-titration ELISA assay.

ATAD3A accessibility revealed by immuno-fluorescence

To confirm our results, we performed immuno-fluorescence
analysis on purified mitochondria. Freshly purified mito-
chondria were incubated, in the absence of both detergent

Fig. 4 Specificity of ATAD3A-ELISA detection on purified mito-
chondria. a Purified mitochondria from HS683 cells were coated on
96-well ELISA plates and the anti-Nter antibody was pre-incubated
without (−) or with (+) increasing amounts of the N-terminus peptide
(0, 1, 5 and 10 μg/ml) and C-terminus peptide (10 μg/ml) prior to
incubation on the wells. Immuno-complex formation was detected by

peroxidase activity measured by the absorbance at 450 nm. b Purified
sonicated mitochondria from HS683 cells were coated on 96-well
ELISA plates and the anti-Cter antibody was pre-incubated with
increasing amounts of C-terminus peptide (0, 1, 5 and 10 μg/ml) and
N-terminus peptide (10 μg/ml). Immuno-complex formation was
detected by peroxidase activity measured by the absorbance at 450 nm
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and fixer, with anti-Nter and anti-Cter antibodies and
revealed by a fluorescent secondary antibody. The Green-
Mitotracker was used to co-stain the mitochondria. Under
native condition, the anti-Nter antibody strongly recognized
purified mitochondria and co-localized with the
mitochondrial-membranes Mitotracker staining (Fig. 6).
On the contrary, the anti-Cter antibody did not yield any
significant signal. To check that the anti-Cter antibody is
capable of recognizing ATAD3A by immuno-fluorescence,
we permeabilized mitochondria with 70% ethanol prior to
immuno-detection. As shown in Fig. 6, this allowed
detection of the ATAD3A C-terminus epitope (and of N-
terminus epitope, data not shown). As a control, we used an
anti-ANT1 polyclonal antibody that should not detect
ANT1 in intact mitochondria. As can be seen in Fig. 6,
ANT1 is not detected in purified mitochondria. As for
ATAD3A C-terminus epitope, permeabilization of mito-
chondria with ethanol allowed ANT1 to be stained,
demonstrating both that immuno-detection of ANT1 and
ATAD3A C-terminal epitope requires permeabilization and
that the purified mitochondria remain essentially intact.

Discussion

Knowledge of how the ATAD3A molecule is inserted in the
mitochondrial membranes is basic to understanding its
function and seeking cellular partners. Using two immuno-
logical approaches (ELISA and immuno-fluorescence mi-
croscopy) involving N-terminal (amino-acids 40–53) and
C-terminal (amino-acids 572–586) anti-peptide antibodies,
we show that the N-terminal epitope of ATAD3A is
recognized by the anti-N-terminal antibody on freshly
purified mitochondria. On the contrary, the C-terminal
epitope is detected only after sonication or permeabilization
of purified mitochondria while the N-terminal epitope
remains accessible. This indicates both that the N-terminal
region is located outside the inner mitochondrial mem-
brane, facing the cytosol or the intermembrane space (see
below), and that the C-terminal region is oriented toward
the matrix. These deductions contradict the conclusions of
He and colleagues who showed that the N-terminal part of
ATAD3 (44–247) could interact with mitochondrial DNA
(He et al. 2007). It should be noted that ATAD3 is a basic
(Isoelectric point: 9) and abundant protein (around 5 times
less than ANT1) that can non-specifically associate with
cellular components thus leading to contaminated fractions.

The initial search for nucleoid-associated components
raised the possibility that ATAD3 might be adjacent to the
nucleoid (Wang and Bogenhagen 2006). However, a clearer
nucleoid proteomic approach, with cross-linking experi-
ments did not confirm this possibility (Bogenhagen et al.
2008). In addition, proteolysis experiments carried out on
freshly isolated mitochondria show that the N-terminal
domain is rapidly digested and then probably exposed to the
cytosol or to accessible intermembrane spaces (Bogenhagen et
al. 2008). This uncertainty is due to the fact that trypsin
digestion of isolated mitochondria may induce outer
membrane permeability to trypsin itself. It is therefore
difficult to believe that the N-terminal part of the
ATAD3A molecule interacts with the nucleoid. Follow-
ing our observations, it seems clear that the N-terminal
part of ATAD3A is, at least in part, located outside of
the mitochondria. One explanation that could reconcile
these contradictory observations is that ATAD3A exists
in two conformations, in which the N-terminal part is
exposed to either the inside or the outside of the
mitochondria. However, such a hypothesis is not consis-
tent with proteolysis experiments showing that the N-
terminal part is totally digested, with no resistant form
detected. This unambiguously shows that the N-terminal
region of ATAD3A is uniformly located outside the
mitochondrial matrix. Nevertheless, we cannot rule out
the possibility that purified mitochondria are totally
intact, especially regarding the leakiness of the external
membrane. Therefore, we believe that the N-terminal part

Fig. 5 Measurement of ATAD3A accessibility in purified mitochon-
dria by back-titration ELISA. a Purified intact mitochondria from
HS683 cells were coated on 96-well ELISA plates and the anti-Nter
antibody pre-incubated with increasing amounts of intact or sonicated
mitochondria prior to the incubation in the wells. Immuno-complex
formation was detected by peroxidase activity measured by the
absorbance at 450 nm. b Purified sonicated mitochondria from
HS683 cells were coated on 96-well ELISA plates and the anti-Cter
antibody pre-incubated with increasing amounts of intact or sonicated
mitochondria prior to the incubation in the wells. Immuno-complex
formation was detected by peroxidase activity measured by the
absorbance at 450 nm
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of ATAD3A is located in the intermembrane space, as
suggested by Bogenhagen et al., or in the cytosol.

Concerning the C-terminal region of ATAD3A, we failed
to detect any immuno-fluorescent or ELISA signal with
purified mitochondria. This indicates that this region is not
accessible from outside the mitochondria. However, back-
titration ELISA approach did not completely confirm this
result since mitochondria displayed some reactivity toward
the anti C-ter antibodies. This discrepancy could be explained
by the detection sensitivity of the method we used, and the
existence of a non-specific background. However, sonication
of mitochondria increased the immuno-detection of the
C-terminal part showing that some ATAD3A C-terminal
regions, if not all, are not accessible in purified mitochondria,
and are probably facing the matrix.

In order to have the C-terminal part oriented toward the
matrix and the N-terminal part facing the cytosol, the
ATAD3A molecule should have both outer and inner
transmembrane domains. Figure 1 and 7 illustrates that this
is theoretically possible. However, no protein spanning both
membranes has ever been described excepted for some
steps of the import process of nuclear-encoded proteins in

Fig. 6 ATAD3A detection by immuno-fluorescence on purified
mitochondria. Purified mitochondria from HS683 cells were
immuno-stained for ATAD3A, using both anti N-ter and anti-Cter
antibodies and for ANT1. Results obtained with intact mitochondria

are presented on the left and results obtained with permeabilized
mitochondria are presented on the right. Immuno-staining is in red
and Mitotracker in green. Scales are indicated

Fig. 7 Schematic overview of ATAD3A topology. Three different
insertions are described, as discussed, all showing the C-terminal
ATPase core domain inside the matrix. The N-terminal segment,
accessible to both trypsin and antibodies, is either in the cytosol or in
the inter-membrane space, considering that ATAD3A has one to three
transmembrane domains (lined rectangles). The N-ter and C-ter
epitope are evoked and the trypsin sensitivity is indicated by arrows
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mitochondria. Therefore, it is more likely that the C-
terminal part of ATAD3A is located in the matrix and the
N-terminal domain in the intermembrane space (Fig. 7).
This seems possible as ATAD3A is thought to be in tight
association with the inner membrane as shown by its
resistance to alkaline carbonate lysis (He et al. 2007 and Da
Cruz et al. 2003). A more detailed study, for example by
electron microscopy, is necessary to answer this question.

The topology of ATAD3B, the second human paralogue,
is presently under progress, using specific antibodies. The
ATAD3B molecule contains the same putative trans-
membrane domains as ATAD3A molecules, plus in addition
another in the C-terminal domain (606–630) that may permit
a partial localization either in the cytosol or the intermem-
brane space. The strong homology of the primary sequences
(93% identity) of the two molecules suggests that they have
the same location in the membrane. However, ATAD3B
contains a C-terminal stretch rich in cysteines which may
confer different biochemical properties.

Finally, it should be noted that although a splicing
variant of ATAD3A has been observed (Q9NVI7-2, 72kD)
but it is not present in our cells. However, this additional
region of 48 amino acids (95–142) contains no potential
transmembrane domains.
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