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ABSTRACT

Soluble guanylate cyclase (sGC), the main target of nitric oxide (NO), has been proven to have a significant role in coronary
artery disease, pulmonary hypertension, erectile dysfunction, and myocardial infarction. One of its agonists, BAY 41-2272
(Riociguat), has been recently approved for treatment of pulmonary arterial hypertension (PHA), while some others are in
clinical phases of development. However, the location of the binding sites for the two known types of agonists, heme-
dependent stimulators and heme-independent activators, is a matter of debate, particularly for the first group where both a
location on the regulatory (H-NOX) and on the catalytic domain have been suggested by different authors. Here, we address
its potential location on the catalytic domain, the unique well characterized at the structural level, by an “in silico”
approach. Homology models of the catalytic domain of sGC in “inactive” or “active” conformations were constructed using
the structure of previously described crystals of the catalytic domains of “inactive” sGCs (2WZ1, 3ET6) and of “active”
adenylate cyclase (1CJU). Each model was submitted to six independent molecular dynamics simulations of about 1 ls.
Docking of YC-1, a classic heme-dependent stimulator, to all frames of representative trajectories of “inactive” and “active”
conformations, followed by calculation of absolute binding free energies with the linear interaction energy (LIE) method,
revealed a potential high-affinity binding site on the “active” structure. The site, located between the pseudo-symmetric and
the catalytic site just over the loop b2–b3, does not overlap with the forskolin binding site on adenylate cyclases.

Proteins 2016; 00:000–000.
VC 2016 Wiley Periodicals, Inc.
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INTRODUCTION

Soluble guanylate cyclase (sGC), the main target of nitric
oxide (NO), plays an important role in several key biologi-
cal processes such as vasodilation, Ca21 cycling, endotheli-
um permeability, myocardial contraction, long-term
depression (LTD) and inflammation. Recently, several
drugs have been found to stimulate sGC. One of them,
BAY 41–2272 or Riociguat, has been recently approved for
treatment of pulmonary arterial hypertension (PHA) and
other related pathologies. Other agonists, as BAY 58–2667
or Cinaciguat, are in clinical phases of development. sGC
catalyzes the cyclization of alpha phosphate in GTP to
form cyclic GMP (cGMP). Vertebrate sGC is heterodimeric

and two different isoforms have been described: a1/b1,
predominantly found in the cardiovascular system, and
a2/b1, found in brain. It is constituted by a regulatory
domain (an H-NOX domain, located at the N-terminal of
both subunits) and a catalytic domain (at the C-terminals)
separated by a central region, containing H-NOXA
(H-NOX-associated domain, that adopts a Per/Arnt/Sim
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pseudo-symmetric site and of the loop b2–b3, that will be
referred to later, is also shown. As occurs between
“inactive” 3ET6 and “active” 1CJU,6 chain a in the
“active” model or aGC0 showed a shift with respect to the
b-chain, showing some similarity to a very small turn of a
screw. To quantify this displacement we defined an angle
(hact, see Fig. 2, inset) between the a carbons of three ami-
no acids: Met572 (a-chain), Met480 (b-chain), and
Thr555 (b-chain). These residues are located in the nucleus
of each subunit and form approximately a transverse plane
to the vertical axis of the dimer (Note: in 1CJU, the first
Met is substituted by an Iso). The value of hact is 7.9! lower
in 1CJU than in 3ET6. iGC0 (70.98) and aGC0 (62.88) pre-
sented values of hact that were practically identical to their

respective templates (Table I). Other measured parameters,
like the distance between the catalytic residues of the
a-chain and of the b-chain (dcat, distance dbetween the
center of mass of a carbons of residues at both sides of
the active center: Arg573, Asp485 and Asp529 in the
a-chain and Lys593, Arg552, and Asn548 in the b-chain)
and the minimal distance between a and b-chains at the
cleft (dmin, distance between the C carbon of Thr490 and
the a carbon of Gly594; Fig. 2, inset) were also extremely
similar (Table I). In [Fig. 2(B)], the relative positions of the
a carbons of the catalytic residues of both constructed
models and templates are shown. The characteristic differ-
ences between “inactive” (3ET6) and “active” (1CJU)
templates [e.g., a shorter separation of catalytic residues of

Figure 1
3D-Coffee alignment a1 of and b1 sequences of rat sGC (sequences of final models) with those of the PDB used as structural templates (3ET6,
sGC of the eukaryotic algae C. reinhardtii; 1CJU, mammalian adenylate cyclase; 2WZ1, b1 dimers of the human sGC). Colors represent the quality
of the alignment. Blue rectangles enclosed: (A) the last part of the a1 sequence that was not included in final models because of its low score and
(B) residues implicated in GTP cyclization (M, in metal binding; P, in triphosphate-positioning; B, in nucleotide base discrimination; S, in ribose-
orienting). Amino acids that have been related with binding to YC-1 are labeled with asterisks.

YC-1 Binding to Soluble Guanylate Cyclase
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As it is shown in Table II [see also Fig. 3(A) for specific
trajectories], RMSD for GTP is considerably higher than
that measured for the whole protein or the catalytic site. In

addition, in average it is significantly bigger for trajectories
of the inactive model (7.5 for MD-I1–6 vs. 4.4 Å for MD-
A1–6). Fluctuation (SD of the RMSD), however, is smaller

Figure 3
Left, RMSD for the whole protein (A), the catalytic site (B), and GTP (C) of three representative MD are shown (two of the “active” model, MD-
A4 and MD-A6; one of the “inactive” model, MD-I2). Only a carbons are used for calculation in A and B, while all heavy atoms are used in C. In
A and B, atoms used for RMSD calculation were superposed onto the same atoms at time 0. In C, atoms superposed were the a carbons of the
catalytic residues, since RMSD in this case measures the movement of GTP respect to the catalytic site. Right, values of the parameters chosen to
describe the global conformation of the dimer through the same representative dynamics: (D) angle hact or dimer opening, E) dcat, distance between
a carbons of the central catalytic amino acids of and chains, F) dmin, minimum gap between a1 and b1 subunits. [Color figure can be viewed in
the online issue, which is available at wileyonlinelibrary.com.]

Table II
Molecular Dynamics

Dynamics Dynamics RMSD RMSD RMSD Angle Distance Distance Distance
Name ns Dimer Cat. resid. GTP hact (!) dcat (!) dmin (!) dcys (!)

MD-A1 770 2.6 6 0.2a 1.2 6 0.2 3.7 6 1.6 64 6 3 15.0 6 0.9 6.1 6 1.3 12.7 6 1.1
MD-A2 870 2.3 6 0.1 1.0 6 0.2 2.8 6 0.3 58 6 2 14.8 6 0.4 4.2 6 0.5 12.0 6 0.5
MD-A3 836 2.3 6 0.2 1.3 6 0.3 5.8 6 1.6 61 6 3 14.4 6 0.6 5.2 6 0.8 12.3 6 0.7
MD-A4 1000 2.7 6 0.2 1.0 6 0.2 2.3 6 0.4 55 6 2 13.7 6 0.3 4.6 6 0.6 12.6 6 0.5
MD-A5 975 3.6 6 0.5 1.8 6 0.2 5.9 6 0.9 65 6 3 13.7 6 0.8 7.1 6 2.1 11.8 6 1.1
MD-A6 1010 2.7 6 0.4 1.3 6 0.2 5.6 6 2.6 63 6 3 14.4 6 0.6 6.2 6 1.7 11.5 6 1.3
Mean MD-A1–6 820 2.7 6 0.5 1.3 6 0.3 4.4 6 1.6 63 6 4 14.3 6 0.5 5.6 6 1.1 12.2 6 0.5
MD-Aw/o 341 2.6 6 0.2 2.1 6 0.3 – 53 6 3 11.4 6 0.7 5.9 6 0.7 –

MD-I1 1000 2.5 6 0.2 2.1 6 0.3 7.5 6 0.4 70 6 3 13.4 6 0.5 8.3 6 1.2 9.7 6 0.7
MD-I2 877 2.2 6 0.1 2.2 6 0.3 5.8 6 0.4 69 6 3 14.0 6 0.6 8.7 6 1.3 8.8 6 0.7
MD-I3 1000 2.5 6 0.2 1.8 6 0.2 7.4 6 0.9 66 6 3 13.6 6 0.5 8.2 6 1.8 11.1 6 0.8
MD-I4 1000 3.2 6 0.3 2.1 6 0.2 8.5 6 0.5 63 6 3 13.0 6 0.7 10.3 6 3.0 10.1 6 0.5
MD-I5 990 2.3 6 0.1 2.0 6 0.2 6.7 6 0.4 70 6 5 14.0 6 1.0 11.7 6 3.1 9.9 6 0.6
MD-I6 1004 2.9 6 0.3 2.2 6 0.3 9.0 6 0.6 61 6 8 12.3 6 1.1 6.8 6 1.7 11.5 6 0.6
Mean MD I1–6 939 2.6 6 0.4 2.1 6 0.1 7.5 6 1.2 66 6 4 13.4 6 0.7 9.0 6 1.7 10.2 6 0.5
MD Iw/o 200 2.6 6 0.2 1.9 6 0.2 — 73 6 4 16.2 6 1.1 9.7 6 1.5 —

aEvolution of the structural models through MD. Mean 6 SD of the atomic root mean square displacement (RMSD), hact, dcat, and dmin of the data obtained every 100
ps (since 50 ns to the end) for MD of the “active” (aGC0 or 1CJU-like; MD-A, 1–6, with GTP-Mg21; w/o, without it) and “inactive” (iGC0 or 3ET6-like; MD-I, 1–6,
with GTP-Mg21; w/o, without it) models are shown. RMSD was calculated for the whole protein skeleton, the catalytic residues (a-carbons) and GTP (C, N and O
atoms).

YC-1 Binding to Soluble Guanylate Cyclase
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a and b-chains and a displacement of Asp529 toward
Asp485 in 1CJU; see yellow arrows in Fig. 2(B)] were main-
tained in the respective models, iGC0 and aGC0. The loca-
tion of GTP (transparent surface; no difference between
iGC0 and aGC0) and Mg21 (green spheres) after their rigid
superposition onto L-ddATP/Mg21 in 1CJU (CPK repre-
sentation, ddATP; yellow spheres, Mg21) is also repre-
sented [Fig. 2(B)].

Molecular dynamics

Each model of sGC (aGC0 and iGC0) was submitted to 6
parallel MD (MD-A1–6 and MD-I1–6, respectively) of about
1ls each (Table II). In addition, aGC0 and iGC0 models in
which both GTP and Mg21 had been removed were sub-
mitted to shorter simulations (0.2–0.3 ls; named MD-Aw/o

and MD-Iw/o, respectively). Main structural changes

(variations of RMSD of 2–3 Å) took place during the equil-
ibration period or during the first 1–5 ns of the MD. There-
after, RMSD remained relatively stable throughout
dynamics with standard deviations (SDs) below 0.5 Å,
independently of the model (“active” or “inactive”) and
the presence or not of substrate [mean values are shown at
Table II; see values at every frame in Figure 1 of the Supple-
mentary Material, all dynamics, or in Figure 3(A), selected
dynamics: MD-A4, MD-A6 and MD-I2]. A more precise
measure of the relative positions of monomers [hact, Table
II and Fig. 3(B)] showed some divergence between the dif-
ferent dynamics. In trajectories 2 and 4 of aGC0 (MD-A2

and MD-A4, see Table II) the angle become smaller than in
the 1CJU template. Also, in some dynamics of the iGC0

model (MD-I4 and MD-I6), hact was considerably reduced
reaching values comparable to the “active” template. Simi-
larly, in dynamics MD-A2 and MD-A4, the value of dmin

reached values smaller than that found in 1CJU (Table II),
and in MD-I6 values close to that observed in “active”
models. Then, in a great part of the simulations the confor-
mations of the dimer lost some of the 1CJU- or 3ET6-like
characteristics of the initial models. It allows the classifica-
tion of the MD-A dynamics into two main groups: those in
which the association between monomers become even
tighter than in the original template (MD-A2 and MD-A4)
and those that maintain or even loose that relationship
(MD-A1, MD-A3, MD-A5, MD-A6). A similar classification
is difficult to do with MD-I dynamics because changes in
hact and dmin do not always go in the same direction.

Other of the differential features of the initial models,
the smaller distance between catalytic residues of a- and
b-chains (d) in the “inactive” model, completely vanished
in MD-I1–6 trajectories. Interestingly, when iGC0 is simu-
lated in the absence of GTP-Mg21 this difference persisted
(MD-Iw/o, Table II), suggesting that the presence of sub-
strate limits the separation between the two chains.

Figure 2
Left, ribbon representations of “active” (red) and “inactive” (blue) models
of rat sGC where subunits (transparent) have been superposed. GTP-
Mg21 is shown by a ball-and-stick representation. The location of the b2–
b3 loop and the pseudo-symmetric site is indicated by the corresponding
labels, and the relative displacement of the a1 respect to the b1 subunit
after “activation” (from iGC0 to aGC0) is represented by a green arrow.
Right, comparison of the catalytic site in final models (iGC0 and aGC0)
and “active” (1CJU, adenylate cyclase) and “inactive” (3ET6, 2WZ1) tem-
plates. GTP in the two models is displayed by a molecular surface repre-
sentation and the compound used as template for GTP location in the
catalytic site (ddATP, in PDB 1CJU) by a ball-and-stick representation.
Only the a carbons of the different catalytic residues are displayed.
Numeration and names refer to those in the rat sGC sequence. Residues
displacement during “activation” is represented by yellow arrows. Inset,
structural significance of two of the parameters used in this publication to
evaluate the conformation of the catalytic domain: A) hact, measure of the
opening between both subunits [angle formed between Met572, Met480,
and Thr555] and B) dmin, the minimum gap between a1 and b1 subunits
in the face of the catalytic domain [distance between the a carbons of
Thr490 and Gly594]. [Color figure can be viewed in the online issue,
which is available at wileyonlinelibrary.com.]

Table I
Templates and Homology Models: Conformation of the Dimers

Structurea hact (8) dcat (!) dmin (!)

3ET6 71 15.5 10.3
1CJU 63 14.7 5.1
iGC0 71 15.5 9.1
aGC0 63 14.8 4.7
3UVJ 64 14.7 8.2

aInterelationship between a and ß chains in constructed models of the catalytic
domain of sGC (iGC0, “inactive” and aGC0, “active”) and comparison with the
crystal structures used as templates for the global conformation of the dimer in
each case (3ET6, “inactive” algae guanylate cyclase, and 1CJU, “active” mammali-
an adenylate cyclase). Data for the recently described human structure 3UVJ is
also included. Parameters shown are: (I) hact, angle formed between a and ß
chains(specifically the angle formed by a-carbons of residues Met 572 of the a
chain and Met 480 and Thr 555 of ß the chain); (II) dcat, mean width of the cata-
lytic site (distance between the center of mass of a-carbons of catalytic residues
Arg 573, Asp 485 and Asp 529 of the a chain and Lys 593, Arg 552, and Asn 548
of the ß chain); and (III) dmin, minimal distance between both chains at
the groove (distance between the C atom of Thr 490 [helix a1, a chain] and the
a-carbon of Gly 594 [loop ß7’-ß8’, ß chain]).

L. Agull !o et al.
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Docking of other heme-dependent drugs 
(Bay 41-2272, Bay 41-8543, Bay 63-2521) 
and less studied stimulators (A350619, 
A778935, Benzydamine, CFM-1571) to 
the protein structure used for cluster 17 
(best binding energy for YC-1) resulted in 
poses very similar to that observed for 
YC-1. 

 

 

 

 

 

 

 

 

  

ΔG (Kcal/mol)a

Drug Uncharged Ionized

YC-1 -8.6 -
BAY 41-2272 -9.1 -
BAY 41-8543 -9.5 -9.9
BAY 63-2521 -9.4 -9.7
CFM-1571 -7.4 -8.1
A-350619 -7.3 -7.6
A-778935 -7.2 -7.3

Table 1-Suppl. Predicted binding affinity for heme-dependent
stimulators of sGC

a The resulting sGC structure after the short molecular dynamics in the presence of YC-
1 (LIE calculations; cluster 1_7) was used as target for docking different heme-
dependent sGC stimulators. Binding affinities predicted by Autodock Vina are shown
above in kcal/mol. For ionizable drugs, the affinity of the charged form is also shown on
the right column.
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Figure 5-Suppl. Relative location of residues whose mutations affect YC-1 
response (as described by Lamothe et al. Biochemistry 2004;43:3039-3048) 
respect the YC-1 binding site proposed in this study and the catalytic site 
(GTP). Protein within 9 Å of YC-1 is shown as a transparent blue-surface.  
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•  Potential high affinity binding site for YC-1 (and other sGC stimulators) 

on the catalytic domain of sGC 
•  This site is exclusively accessible on ‘active’ models (and even in these 

models only occasionally) 
•  It is located on the interphase of the dimer (interacting with both 

subunits) 
•  It is not on the pseudo-symmetric site (then it would interfere with the 

binding of ATP to that site; Marletta’s group) 
•  It is compatible with some of the available mutational data in the 

bibliography (Beuve’s Group) 
•  This potential location is particularly interesting because the drug would 

interacting with: 
(1)  loop β2-β3, in the α subunit 
(2)  two arginines (connecting catalytic and pseudo-symmetric sites) 
(3)  Mg2+ (critical for the cyclization reaction) 
 
 

Conclusions 
Binding into catalytic domain of soluble guanylate cyclase 
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ABSTRACT

Soluble guanylate cyclase (sGC), the main target of nitric oxide (NO), has been proven to have a significant role in coronary
artery disease, pulmonary hypertension, erectile dysfunction, and myocardial infarction. One of its agonists, BAY 41-2272
(Riociguat), has been recently approved for treatment of pulmonary arterial hypertension (PHA), while some others are in
clinical phases of development. However, the location of the binding sites for the two known types of agonists, heme-
dependent stimulators and heme-independent activators, is a matter of debate, particularly for the first group where both a
location on the regulatory (H-NOX) and on the catalytic domain have been suggested by different authors. Here, we address
its potential location on the catalytic domain, the unique well characterized at the structural level, by an “in silico”
approach. Homology models of the catalytic domain of sGC in “inactive” or “active” conformations were constructed using
the structure of previously described crystals of the catalytic domains of “inactive” sGCs (2WZ1, 3ET6) and of “active”
adenylate cyclase (1CJU). Each model was submitted to six independent molecular dynamics simulations of about 1 ls.
Docking of YC-1, a classic heme-dependent stimulator, to all frames of representative trajectories of “inactive” and “active”
conformations, followed by calculation of absolute binding free energies with the linear interaction energy (LIE) method,
revealed a potential high-affinity binding site on the “active” structure. The site, located between the pseudo-symmetric and
the catalytic site just over the loop b2–b3, does not overlap with the forskolin binding site on adenylate cyclases.

Proteins 2016; 00:000–000.
VC 2016 Wiley Periodicals, Inc.

Key words: homology modeling; molecular dynamics simulations; YC-1 docking; linear interaction energy.

INTRODUCTION

Soluble guanylate cyclase (sGC), the main target of nitric
oxide (NO), plays an important role in several key biologi-
cal processes such as vasodilation, Ca21 cycling, endotheli-
um permeability, myocardial contraction, long-term
depression (LTD) and inflammation. Recently, several
drugs have been found to stimulate sGC. One of them,
BAY 41–2272 or Riociguat, has been recently approved for
treatment of pulmonary arterial hypertension (PHA) and
other related pathologies. Other agonists, as BAY 58–2667
or Cinaciguat, are in clinical phases of development. sGC
catalyzes the cyclization of alpha phosphate in GTP to
form cyclic GMP (cGMP). Vertebrate sGC is heterodimeric

and two different isoforms have been described: a1/b1,
predominantly found in the cardiovascular system, and
a2/b1, found in brain. It is constituted by a regulatory
domain (an H-NOX domain, located at the N-terminal of
both subunits) and a catalytic domain (at the C-terminals)
separated by a central region, containing H-NOXA
(H-NOX-associated domain, that adopts a Per/Arnt/Sim
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Subgroup A  Russia 
Subgroup B  Europe, America 
Subgroup C  Africa, Asia 
Recomb AE  Asia 
Recomb AG  Africa 
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GP41 is the transmembrane subunit  
of the HIV envelope glycoprotein 
 
 
Gp41 contsins severals regions: 
 
FP   fusion peptide 
HR1   Helicoidal region 1 
Loop Immunodominant region 
HR2  Helicoidal region 2 
MPER membrane proxinal extracellular region 
TM  transmembrane domain 
Cyt  Intracellular tail 

Regions of HIV envelope protein show 
different variability 

MPER modelling 
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HR2  helical region 2 of gp41 
MPER  Membrane proxinal extracellular region of gp41 (LOW VARIABILITY) 
TM  Transmembrane region of gp41 (lowest variability, inaccessible to Ab) 

   

CON EIWDNMTWME WDKEINNYTD IIYSLIEESQ NQQEKNEQEL LALDKWASLW NWFDITNWLW YIKIFIMIVG GLIGLRIVFA VLSIVN 
 
A1  EIWDNMTWLQ WDKEISNYTH IIYNLIEESQ NQQEKNEQDL LALDKWANLW NWFDISNWLW YIKIFIMIVG GLIGLRIVFA VLSVIN 
A2  EIWNNMTWLQ WDKEISNYTN IIYKLLEESQ NQQEKNEQDL LALDKWANLW NWFNITNWLW YIRIFIMIVG GLIGLRIVIA IISVVN 
B   EIWDNMTWME WEREIDNYTS LIYTLIEESQ NQQEKNEQEL LELDKWASLW NWFDITNWLW YIKIFIMIVG GLVGLRIVFA VLSIVN 
C   DIWDNMTWMQ WDREISNYTD TIYRLLEDSQ NQQEKNEKDL LALDSWKNLW NWFDITNWLW YIKIFIMIVG GLIGLRIIFA VLSIVN 
D   EIWNNMTWME WEREIDNYTG LIYSLIEESQ NQQEKNEQEL LELDKWASLW NWFSITQWLW YIKIFIMIVG GLIGLRIVFA VLSLVN 
F1  EIWNNMTWME WEKEISNYSN IIYRLIEESQ NQQEKNEQEL LALDKWASLW NWFDISNWLW YIKIFIMIVG GLIGLRIVFA VLSIVN 
F2  EIWDNMTWMQ WEKEISNYTD TIYRLIEDAQ NQQEKNEQDL LALDKWDNLW SWFTITNWLW YIKIFIMIVG GLIGLRIVFA VLSVVN 
G   EIWDNMTWIE WEREISNYTQ QIYSLIEESQ NQQEKNEQDL LALDKWASLW NWFDITKWLW YIKIFIMIVG GLIGLRIVFA VLSIVN 
H   EIWDNMTWME WDKQINNYTE EIYRLLEVSQ TQQEKNEQDL LALDKWASLW NWFSITNWLW YIKIFIMIVG GLIGLRIIFA VLSIVN 
AE  EIWNNMTWIE WEREISNYTN QIYEILTESQ NQQDRNEKDL LELDKWASLW NWFDITNWLW YIKIFIMIVG GLIGLRIIFA VLSIVN 
AG  DIWDNMTWLQ WDKEISNYTD IIYNLIEESQ NQQEKNEQDL LALDKWASLW NWFDITNWLW YIKIFIMIVG GLIGLRIVFA VLTIIN  

  

Consensus sequence of the fragment 
HR2 MPER-TM of gp41 

MPER modelling 
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  1 MIWNNMTWME WDREINNYTS LIHSLIEESQ NQQEKNEQEL LELDKWASLW NWFNITNWLW 
 61 YIKLFIMIVG GLVGLRIVFA VLSIVNRAGG GGKGQDNSAD IQHSGGRSSL EGPRFEGKPI 
121 PNPLLGLDST RTGHHHHHH 

HR2   helical region 2 of gp41 
MPER  Membrane proxinal extracellular region of gp41 
TM   Transmembrane region of gp41 

  Additional sequences for purification or identification 
 
 
 

MIN immunogen sequence 
MPER modelling 
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DIFFERENT EPITOPES OF MPER ARE TARGETED BY 
NEUTRALIZING ANTIBODIES 
 

 10E8 

DIFFERENT EPITOPES OF MPER ARE 
TARGETED BY NEUTRALIZING 
ANTIBODIES 
 

MPER modelling 
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MPER SEQUENCE PROBABLITY FOR ALL HIV SUBTYPES  

MPER SEQUENCE PROBABLITY FOR MOST PREVALENT 
HIV SUBTYPES 
(A, B, C, AE, AG)  

WebLogo 3.4
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Relevant residues lie in the membrane 
interface 

MPER modelling 
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The degree of exposure to solvent may 
induce selectivity by eliciting Ab’s 

MPER modelling 
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Next steps 

 10E8 

MPER modelling 
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Next steps 

1. Proteoliposomes POPC (100%) 
2. Proteoliposomes POPC:PS (94%:5%) 
3. Proteoliposomes POPC:GM3 (94%:5%) 
4. Proteoliposomes POPC:GM3:PS (90%:5%:5%) 
5. Proteoliposomes POPC:SM:CHOL(30%:25%:45%) 
6. Proteoliposomes POPC:SM:CHOL:GM3 (25%:25%:45%:5%) 
7. Proteoliposomes POPC:SM:CHOL:PS (25%:25%:45%:5%) 
8. Proteoliposomes POPC:SM:CHOL:GM3:PS (20%:25%:45%:5%:5%) 

MPER modelling 
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•  Simple desolvation criteria could help understanding interaction of 

MPER with broadly neutralizing antibody 2F5 

•  More powerful MD runs needed to excerpt the mechanism of action of 
Ab’s affecting transmembrane region 

•  Need for the analysis of the effect of different lipid compositions of the 
membrane 

 

Conclusions 
MPER modelling 
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Thank you for your attention! 


