












predicted structures. The distance separating the two
closest atoms in ARM-1 and ARM-2 was calculated for
each model (Additional file 1). In 204 of 235 generated
models, ARM-1 and ARM-2 were separated by ≥15 Å
on the monomer surface. In addition, ARM-1 and ARM-
2 were positioned on opposite faces of the monomer in
many of the top structures (Figure 3B). Although, electro-
static views show that the two ARMs could be bridged by
a continuous stretch of positive charge in some models
(Figure 3C), the bridging region consisted of positively
charged residues from exon1, which can be deleted with
no loss of Rev activity in vitro [26]. These results strongly

suggest that ARM-1 and ARM-2 do not form a single
RNA binding interface in the Rev monomer.

A coiled-coil motif in EIAV Rev may promote dimerization
Given that ARM-1 and ARM-2 are not predicted to
form a single RNA binding interface on the Rev mono-
mer, two scenarios for RNA binding are possible: i)
ARM-1 and ARM-2 form two distinct RNA binding in-
terfaces, or ii) dimerization of Rev juxtaposes ARM-1
from one monomer with ARM-2 from a second mono-
mer to form a single RNA binding interface. The latter
scenario predicts that EIAV Rev dimerizes, and that
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Figure 3 Structural features of Rev models. A. Cartoon representations of the top-scoring elongated and globular models for each of the four
EIAV Rev sequences analyzed. The elongated models share a similar overall fold, with the defining structural feature being an extended alpha
helix in the central region (colored yellow). The globular models are defined by a ‘hinged’ fold, wherein the central region is disrupted by a kink,
indicated by black arrows. The color code used for visualizing the models is shown below in the context of the domain structure of Rev165.
B. Relative positioning of ARM-1 and ARM-2 in top scoring elongated and globular Rev165 models, showing three different rotational angles. In
all three angles, ARM-1 and ARM-2 are well separated in the tertiary structure, and are on opposite faces. C. Electrostatic surface representation
corresponding to the right-most rotational view of Rev165 shown in Figure 3B. Negative charges on the protein surface are colored red and
positive charges are colored blue. The patch of positive charge bridging ARM-1 and ARM-2 consists of residues from exon1, which can be deleted
with no effect on Rev function in vivo.
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dimerization is essential for RNA binding. Therefore,
the primary sequence of EIAV Rev was computationally
analyzed for oligomerization motifs [51-54]. Results
identified a canonical coiled-coil motif, spanning residues

82–109, within an extended alpha helix predicted in
the central region of Rev (Figure 4A). The predicted
coiled-coil motif displayed characteristics typical for an
oligomerization domain [51,52,55,56], with hydrophobic

A

B

D

C

Figure 4 An identified coiled-coil motif in EIAV Rev is predicted to mediate dimerization. A. Domain organization and secondary structure
prediction for EIAV Rev165, showing the location of the predicted coiled-coil motif in the central region (residues 82–109). The coiled-coil
motif is within a predicted extended alpha helix. Amino acid residues of the coiled-coil motif heptad repeats are shown in upper case. The
register (abcdefg) of each residue is shown in lower case, and ‘a’ and ‘d’ registers, which are critical for interfacial interactions [56,57], are
underlined. B: Helical wheel representation [58] of predicted intermolecular interactions mediated by ‘a’ and ‘d’ registers of the coiled-coil
motif. Diamonds represent hydrophobic residues; + denotes positively charged polar residues, − denotes negatively charged polar residues;
open circles represent uncharged polar residues. Dashed lines connect pairs of hydrophobic residues predicted to make interfacial contacts.
Filled diamonds are Trp residues that could participate in oligomerization. C. Cartoon illustrating head-to-tail dimeric structure generated by
ClusPro docking of two EIAV Rev fragments corresponding to the coiled-coil motif. Side chains of ‘a’ and ‘d’ residues predicted to make interhelical
contacts in (B) are shown as black sticks. Note that Trp residues (W97) that could potentiate oligomerization are exposed on opposite faces of the
docked structure. D. Sequence conservation in the coiled-coil motif. The sequence logo of residues 82–109 of EIAV Rev was generated from a multiple
sequence alignment of 200 EIAV Rev isolates from US, Ireland, and China using WebLogo [59]. Stacks of letters at each position indicate the relative
frequency of an amino acid in the multiple sequence alignment. Six of the 8 residues in the ‘a’ and ‘d’ positions are invariant while the Ile in the first ‘a’
position accommodates only Val, a closely related hydrophobic residue.
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residues predominantly occupying ‘a’ and ‘d’ registers of
the coiled-coil and charged residues preferentially occur-
ring in ‘e’ and ‘g’ registers.
A helical wheel projection of the predicted coiled-coil

motif (Figure 4B) shows that the ‘a’ and ‘d’ residues (Leu,
Ile, Val, Ala) constitute the hydrophobic face of an
amphipathic helix and are well positioned to mediate
dimerization. Additionally, a bulky Trp residue is pre-
dicted to reside on the opposite side of the interhelical
interface. Docking of predicted coiled-coil structures
using the ClusPro server [60-63] resulted in formation
of a head-to-tail dimer, with residues in the ‘a’ and ‘d’
registers forming an interhelical interface and the bulky
Trp residue segregating to the opposite face, in a pos-
ition where it could mediate further oligomerization
(Figure 4C). Although both head-to-head and head-to-
tail orientations were obtained by docking, the head-to-
tail orientation resulted in a larger number of contacts
between hydrophobic ‘a’ and ‘d’ residues and a more en-
ergetically favorable dimer structure. Fewer interactions
between ‘a’ and ‘d’ residues of the coiled-coil were ob-
served when docking full-length elongated structures, in
either the head-to-head or head-to-tail orientation (not
shown).

The coiled-coil motif is highly conserved among EIAV Rev
variants
There is high degree of genetic variation in EIAV Rev se-
quences (reviewed in [41]), and it was of interest to
examine conservation of residues in the predicted
coiled-coil motif. Accordingly, 200 distinct Rev amino
acid sequences encompassing phylogenetically diverse
isolates were retrieved from GenBank (Additional file 2),
aligned, and analyzed using the WebLogo server [59].
These analyses revealed that a large number of residues
in the predicted coiled-coil region are, in fact, invariant
(Figure 4D). More importantly, residues in the ‘a’ and
‘d’ positions are either completely conserved, or were
substituted only with similarly hydrophobic residues.
The high degree of conservation suggests that the pre-
dicted coiled-coil motif contributes an essential func-
tion in Rev activity. In support of this, mutation of
hydrophobic residues located in the predicted interheli-
cal interface (L95D, L109D) abrogated Rev activity,
whereas mutation of hydrophobic residues that lie out-
side the predicted interface (e.g., V112D) retained wild-
type Rev activity [31,43].

Dimerization is required for RNA binding in EIAV Rev
Coiled-coil motifs generally mediate intermolecular inter-
actions and, less frequently, intramolecular interactions
[56-58]. In the context of our predicted EIAV Rev struc-
tures, intermolecular coiled-coil interactions would be fa-
vored by elongated structures whereas intramolecular

coiled-coil interactions would occur in globular structures.
In the elongated structures, interactions between coiled-
coil motifs in two different Rev monomers could juxtapose
ARM-1 and ARM-2 to form a single RNA binding inter-
face in a dimeric structure. In the globular models, intra-
molecular interactions between the two smaller helices in
the center of the monomer could be important for struc-
tural stability [31]. To test the hypothesis that the Rev
coiled-coil motif mediates dimerization, purified MPB-Rev
fusion proteins containing mutations in the predicted
coiled-coil interface were analyzed by Blue native PAGE
(Figure 5). Because Rev aggregates readily in solution,
samples were resuspended in Blue native PAGE loading
buffer supplemented with 0.2% SDS. MBP-Rev165 and
MBP-Rev135 samples migrated as monomeric, dimeric
and higher oligomeric forms (Figure 5B). In contrast, only
the monomeric form was present in samples of MBP-
Rev145-165, which contains only the C-terminal 21 amino
acids of Rev. Aspartic acid substitution of Leu 95, which is
predicted to be critical for mediating intermolecular
coiled-coil interactions, resulted in loss of dimerization,
whereas alanine substitutions of non-interfacial residues
in the coiled-coil motif (ERLE to AALA) had no effect on
dimerization (Figure 5B). These data support the hypoth-
esis that the EIAV Rev coiled-coil motif mediates intermo-
lecular interactions between Rev monomers, resulting in
formation of dimers.
To explore the importance of dimerization for RNA

binding, we re-examined previous studies that mapped
determinants of EIAV Rev required for RNA binding
[26]. In UV-crosslinking experiments, the L95D muta-
tion, which abolishes dimerization, resulted in markedly
reduced RNA binding activity, whereas the AALA mu-
tant in which dimerization is not affected retained wild-
type binding activity (compare Figures 5B and C). Thus,
loss of Rev dimerization is correlated with loss of RNA
binding activity. Furthermore, mutations within ARM-1
and ARM-2 that disrupted RNA binding did not affect
dimerization (Figure 5B,C), indicating that dimerization
and RNA binding are distinct and separable functions of
Rev. Taken together, these results indicate that a coiled-
coil motif mediates dimerization of EIAV Rev, and that
dimerization is a prerequisite for Rev binding to the
RRE.

Discussion
The Rev protein of EIAV contains a bipartite RNA bind-
ing domain, containing two arginine-rich motifs, desig-
nated ARM-1 and ARM-2, which are separated by 79
residues in the amino acid sequence. In this study, com-
putational models were generated and evaluated in an
effort to determine the relative positioning of ARM-1
and ARM-2 on the tertiary structure of EIAV Rev. Two
overall topologies for the Rev monomer were predicted:
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an elongated structure with an extended central alpha
helix, and a globular structure with a kink in the central
helix, resulting in a bundle of helices. In 204 of 235 gen-
erated models, ARM-1 and ARM-2 were well separated
on the tertiary structure, strongly suggesting that a single
RNA binding interface is not formed on the Rev mono-
mer. A highly conserved coiled-coil motif was identified
in the central region of EIAV Rev and was found to medi-
ate dimerization of Rev monomers in vitro. Mutation of
residues predicted to form key intermolecular coiled-coil
contacts abolished dimerization and also disrupted RNA
binding. In contrast, mutation of residues predicted to
lie outside the coiled-coil interface had no effect on
dimerization or RNA binding activity. Taken together,
our results suggest that the EIAV Rev monomer adopts
an elongated structure that dimerizes through intermo-
lecular interactions mediated by a highly conserved

coiled-coil motif in the central region of the protein.
Dimerization is predicted to juxtapose ARM-1 from
one monomer with ARM-2 from a second monomer to
form a single RNA binding interface.
The central region of Rev is known to be sensitive to

mutation [26], but a specific role for this region in the
Rev nuclear export pathway has not been identified. The
presence of a highly conserved coiled-coil motif in the
central region suggests that it is required for intermo-
lecular and/or intramolecular interactions essential for
Rev activity. In elongated structural models, the coiled-
coil is positioned to meditate intermolecular interactions
required for dimerization and RNA binding; in the
globular models, the coiled-coil motif would mediate
intramolecular interactions that contribute to protein sta-
bility. Our data are most consistent with an elongated top-
ology wherein the coiled-coil motif mediates formation of

A

B C

Figure 5 Specific residues within the predicted coiled-coil motif are required for dimerization and RNA binding. Representation of MBP-Rev
constructs evaluated for dimerization and RNA binding. Rev165 is the reference construct used for all comparisons; Rev135 contains a 30 aa deletion of
the non-essential exon1 region, and Rev145-165 contains only the 21 C-terminal amino acid residues of Rev. Indicated mutations in ARM-1, ARM-2 and
the coiled-coil (C-C) motif were introduced into Rev135. Nuclear export activity of Rev cDNAs containing each mutation measured in a previous study
is indicated [26], nd: not determined. B. Oligomeric forms of purified MBP-Rev proteins. The purified MBP-Rev proteins were analyzed by
Coomassie-stained Blue-native PAGE in the presence of 0.2% SDS. The L95D mutation in the predicted interhelical interface abolishes dimerization
whereas mutation of residues flanking L95 (AALA) does not affect dimerization. Mutation of ARM-1 (AADAA) and or ARM-2 (KAAAK) does not affect
dimerization. C. RNA-binding activity as measured by UV cross-linking and SDS-PAGE (reproduced from [26]). The L95D mutation in the predicted
coiled-coil interhelical interface causes a dramatic decrease in RNA binding, whereas mutation of residues flanking L95 (AALA mutant) does not affect
RNA binding. Marked reduction of RNA binding activity was also observed in ARM-1 and ARM-2 mutants (AADAA and KAAAK, respectively).
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a Rev dimer. In this scenario, coiled-coil intermolecular
interactions that stabilize the EIAV Rev dimer are maxi-
mized in an antiparallel orientation, suggesting that EIAV
Rev binds RNA as a head-to-tail dimer. In support of this
model, a series of trans-complementation experiments re-
ported by Harris et al., [64] showed that co-transfection of
ARM-1 and ARM-2 mutants, each deficient for RNA ex-
port, restored Rev activity. In contrast, trans-complemen-
tation was abolished by mutation of residues that
correspond to key contacts in the coiled-coil interface. In
total, the computational models and experiments reported
here, combined with previous experimental results, indi-
cate that a coiled-coil motif in the central region of EIAV
Rev mediates dimerization of Rev, which in turn, plays an
essential role in RNA binding and Rev activity.
The predicted overall fold of EIAV Rev reported here

shows both similarities and differences compared with
the crystal structure of the HIV-1 Rev monomer [15,23].
In both Rev proteins, the ARM motifs adopt an alpha-
helical conformation. Oligomerization domains are found
in both proteins and play an essential role in Rev function.
The oligomerization domain of EIAV Rev contains the
strong signature of a coiled-coil motif, which is required
for dimerization and binding to the RRE. A corresponding
canonical coiled-coil motif is not found in HIV-1 Rev. In-
stead, hydrophobic residues flanking the ARM mediate
oligomerization of Rev on the RRE [13,15,16]. One differ-
ence between the two lentiviral Rev proteins is that
dimerization is required for RNA binding of EIAV, but not
HIV-1, Rev in vitro. In both cases, however, dimerization
may be the biologically relevant configuration that deter-
mines RNA-binding specificity and formation of a func-
tional nuclear export complex in vivo.
Our study highlights the value of employing computa-

tional methods to gain insight into structure-function rela-
tionships of Rev proteins, which have proven extremely
difficult to characterize experimentally. In particular, re-
cent advances in ab initio and threading based modeling
has resulted in increased power and accuracy in predicting
protein structure. Ab initio methods have the advantage of
not requiring a structural template that shares sequence
homology to that of the protein of interest; current ab
initio methods can reliably predict tertiary structures of
proteins ≤ 200 amino acids in length [36-38,40]. Model
quality assessment has also improved significantly in re-
cent years and provides a quantitative measure of confi-
dence in the quality of predicted protein structures
[65,66]. Due to the low level of sequence identity between
EIAV and HIV-1 Rev and the lack of other homologous
templates, the “average” scores of our predicted models
were not unexpected. The quality score of a given model
depends in part, on whether the overall fold of the model
is consistent with predictions of secondary structure gen-
erated by independent methods [47-49]; therefore, models

of average quality can yield useful information on general
topology and spatial features of a protein. The elongated
topology is most consistent with secondary structure pre-
dictions, in which the central region of EIAV Rev adopts
an extended alpha helical conformation (Figure 4A). This
explains, in part, why the elongated models generally
scored higher than globular models, especially those gen-
erated by ab initio servers. Although we were unable to
select a single topology based on computational predic-
tions alone, both the globular and elongated models indi-
cate that ARM-1 and ARM-2 do not form a single RNA
binding interface, a finding that motivated the search for
an oligomerization motif in EIAV Rev. It will be of interest
to determine whether coiled-coil motifs are found in other
retroviral Rev or Rev-like proteins where they may con-
tribute to oligomerization and nuclear export activity.

Conclusion
This study provides computational and experimental
data indicating that dimerization of EIAV Rev is required
for RNA binding. Our results suggest dimerization is
mediated by a coiled-coil motif in the central region of
Rev. This work illustrates that computational modeling,
combined with a molecular genetics approach, can be a
valuable tool for interrogating the tertiary structure of
Rev proteins and generating testable hypotheses regard-
ing the mechanisms by which lentiviral Rev proteins
recognize and bind their cognate RNA targets.

Methods
Generation of EIAV Rev structural models
Sequences
EIAV Rev R1 [GenBank:AAG53100] was used as the refer-
ence amino acid sequence for generating full-length EIAV
Rev165 structural models. R1 was isolated from a pony ex-
perimentally infected with EIAVWyo2078, a highly virulent
strain of EIAV [42]. Additional Rev sequence variants in-
cluded: R1 Rev135, which lacks the first 30 amino acids
encoded by exon1; R1 RevΔHVR, in which the hyper-
variable region (residues 131–143) is deleted [26,43];
and RevFDD [44], the full-length Rev sequence from
the Chinese isolate EIAVFDD-10 [GenBank:ADK35837].

Servers
The QUARK, ITASSER, LOMETS, and PROTINFO pro-
tein structure prediction servers were used for automated
modeling of Rev and are described in [32,34,36,37,45,46].
Default settings were used for the QUARK, ITASSER, and
LOMETS servers. The “generate comparative models” op-
tion was used for PROTINFO. For the ITASSER server, in
addition to default settings, Rev was modeled using an
HIV Rev crystal structure (PDB:3lph) [15] as the specified
template with two different parameterized settings: i) the
“specify template without an alignment” mode; and ii) the
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“specify template with alignment” mode. Pairwise align-
ment of R1 and HIV-1 Rev 3lph:A amino acid sequences
was generated with the T-Coffee webserver [67]. All models
were manually inspected and models with an unfolded top-
ology or those missing C-terminal residues encompassing
ARM-2 were excluded from further analysis.

Quality assessment of EIAV Rev structural models
The QMEAN [47,48] and ProQ2 [49] servers were used
to evaluate models for consistency with known protein
structural features. These are among the top performing
model quality assessment servers, routinely outperform-
ing other assessment programs in recent CASP competi-
tions [48,49,65,66]. To discriminate between high and
low quality models, QMEAN uses a composite scoring
function based on four geometrical features: i) local
geometry, ii) long-range interactions, iii) all-atom poten-
tial, and iv) solvation energy of residues [47,48]. The out-
put score ranges from 0 to 1, where 1 is the highest
score. The mean scores of high, medium and low quality
models are 0.68, 0.58, and 0.40, respectively [47,48].
ProQ2 predicts both local and global “correctness” of
models using a support vector machine algorithm that
considers the following features of a given model: i)
atom-atom and residue-residue contacts, ii) solvent acces-
sibility, iii) predicted secondary structure, iv) predicted
surface area exposure, and v) evolutionary information
[49]. The quality of a model predicted by ProQ2 is consist-
ent with predictions by QMEAN [49]. All models gener-
ated in this study were evaluated with both servers, using
default parameters.

Alignment of EIAV Rev protein sequences
Pairwise protein alignments were performed with the T-
Coffee webserver [67], using the default settings of the
T-Coffee mode. Multiple sequence alignments were per-
formed with MacVector software, using the Gonnet sub-
stitution matrix with default settings [68,69].

Prediction of coiled-coil motifs
Coiled-coil motif prediction was performed using the
COILS [51,52], PAIRCOIL [53], and CCHMMPROF [54]
servers. For the COILS server, the following parameters
were used: a 28-residue window width, the MTDIK
matrix, and the 2.5 fold weighting of positions ‘a’ and ‘d’.
For the PARCOIL server, a 28-residue window width
and a p-score cut-off of 0.05 were used. Default settings
were used for CCHMMPROF. The DrawCoil 1.0 server
[58] was used to generate helical wheel representations
of predicted coiled-coils.

Analysis of sequence conservation
Two hundred distinct EIAV Rev amino acid sequences
from the US, Ireland, and China, were retrieved from

the NCBI GenBank protein database (see Additional file 2).
A multiple sequence alignment of the central region of
Rev was generated and a sequence logo corresponding
to the coiled-coil motif (a.a. 82–109) was derived using
the WebLogo server [59]. Sequence logos generated by
WebLogo summarize the overall conservation of resi-
dues at each column position in a sequence alignment
by depicting stacks of residues at each position: the
height of each residue indicates its relative frequency.
Relative frequencies are expressed in terms of informa-
tion content, or bits, on the y-axis.

Prediction of protein secondary structures
Secondary structure predictions for Rev proteins were
obtained from the PSIPRED [70], ITASSER [32,34] and
QUARK [36,37] webservers and manually aligned to
generate a consensus secondary structure.

Protein docking
The central region of Rev165 encompassing the pre-
dicted coiled-coiled motif (amino acids 82–109) was
modeled with ITASSER. The ClusPro 2.0 docking server
was used to generate dimeric structures, using default
parameters [60-63].

Expression and purification of EIAV Rev
MBP-Rev fusion proteins were cloned and expressed in
E. coli strain Rosetta Gami in NZY media as described
previously [26]. Following expression, cells were pelleted
and resuspended in lysis buffer containing 25 mM HEPES
pH 7.5, 200 mM NaCl, 2 mM beta-mercaptoethanol
(BME), supplemented with 2 mM phenylmethylsulfonyl
fluoride (PMSF) and Roche cOmplete® protease inhibitor
cocktail tablet, according to the manufacturer’s protocol.
The suspension was incubated with 1 mg/ml lysozyme on
ice for 20 min and subjected to 10 cycles of freeze-thaw
and 20 cycles of sonication. The suspension was clarified
by centrifugation and mixed by rocking with Ni-NTA
beads equilibrated in 50 mM Tris pH 8.0, 2 M NaCl,
2 mM BME, 0.1% Tween-20, 10 mM imidazole. After
overnight incubation at 4°C, resin was rinsed with 5 sam-
ple volumes of equilibration buffer, washed with 5 sample
volumes of wash buffer (50 mM Tris pH 8.0, 250 mM
NaCl, 2 mM BME, 10 mM imidazole), and MBP-Rev fu-
sion proteins were eluted in 50 mM Tris pH 8.0, 250 mM
NaCl, 2 mM BME, 250 mM imidazole. Eluted protein
samples were dialyzed against 50 mM Tris pH 8.0,
200 mM NaCl, 2 mM BME, 10% glycerol. The purity of
all proteins preparations was confirmed by SDS-PAGE
analysis.

Blue native PAGE assay
Purified MBP-Rev protein samples were added to 6X Blue
native sample loading buffer (12 mM EDTA, 120 mM
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NaCl, 120 mM Bis-Tris pH 7.0, 60% glycerol, and 0.5%
Coomassie brilliant blue G-250 manufactured by Thermo
Scientific, Waltham, MA) supplemented with 0.2% SDS.
Samples were analyzed by electrophoresis in 8% Blue na-
tive polyacrylamide gels with 50 mM Bis-Tris pH 7.0
anode buffer and 50 mM Tricine, 15 mM Bis-Tris pH 7.0,
0.002% Coomassie brilliant blue G-250 cathode buffer.

RNA binding assays
UV-crosslinking RNA binding assays were described pre-
viously [26]. Briefly, 2–4 μg purified MBP-Rev was incu-
bated with 104 cpm of 32P-labeled EIAV RRE RNA in
binding buffer (10 mM HEPES-KOH, pH 7.5, 100 mM
KCL, 1 mM MgCl2, 0.5 mM EDTA, 1 mM dithiothreitol,
50 μg/ml E. coli tRNA and 10% glycerol) for 20 min at
room temperature. Following incubation, samples were
UV-irradiated with 3×105 μJ at 254 nm for 7 min, followed
by treatment with 0.1 mg/ml RNase A at 37°C for 2 min.
Samples were boiled in an equal volume of SDS for 5 min
and separated in 12% SDS-PAGE in Tris-glycine buffer.
Gels were fixed in 50% methanol-10% acetic acid,
dried, and exposed to phosphorimager screens over-
night. UV cross-linked complexes were detected using a
PersonalFX scanner and Quality One software (Bio-Rad,
Hercules, CA).

Additional files

Additional file 1: Quality Assessment of Rev Models. Complete list of
elongated and globular models for all four sequences modeled (Revs 165,
135, ΔHVR, and FDD). The server from which each model was generated is
listed. Each model’s quality scores, calculated using QMEAN and ProQ2, and
the average of the two quality scores are also listed. The last column lists the
calculated distance between ARM-1 and ARM-2. aE: elongated; G: globular.
b: Servers used for protein prediction included QUARK [36,37]; ITASSER
[32,34]; LOMETS [45]; and PROTINFO [46]. cThe QMEAN model quality
assessment server is described in [47,48]. dThe ProQ2 model quality
assessment server is described in [49]. eDistance (in Ångstrom) was
calculated for the pair of closest atoms between ARM-1 and ARM-2.

Additional file 2: GenBank Accession Codes and Sequences of the
EIAV Rev central region. Complete list of sequences and Genbank
accession numbers for the EIAV Rev central region (residues 76–120,
based on EIAV R1) used for generating WebLogo of the coiled-coil motif.
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