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Elucidation of the mechanism of the specific interaction of a mouse peptide pheromon
e ESP1 and the class-C GPCR receptor
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Animals communicate using "pheromones™, which are tools for accurate recognition
of the opposite sex, to preserve the species. Our collaborators, the Touhara group at the University of
Tokyo, identified ESP1, which is a peptidic sex pheromone that is released in male mouse tear fluids and e
nhances female sexual receptive behavior (Nature, 2005). They also elucidated that ESP1 is selectively re
cognized by a specific class-C G-ﬁrotein-coupled receptor (GPCR), V2Rp5, which is expressed in the vomeron

asal organ that is located beneath the nasal septum (Nature, 2010).

We determined the three dimensional structure of ESP1, and revealed the binding mode between ESP1 and th
e receptor V2Rp5, based on these structures (JBC, 2013). To our knowledge, this is the first report of th
e structural information about the interaction between a mammalian peptide pheromone and its receptor.



exocrine
gland-secreting peptide 1 (ESP1)
(Kimoto et al., MNature, 2005)

G (GPCR)
C
vomeronasal type 2 receptor p5 (V2Rp5)
ESP1
(Haga et al ., Pure Appl. Chenm.,
2007) ESP1

(Haga et al., Nature, 2010)
ESP1

(NVR)
ESP1

ESP1 V2Rp5

(1) ESP1—V2Rp5

ESP1

V2Rp5
(Takai et al., Nat.Protoc., 2010)
FLAG
Venus flytrap module (VFTM)
cysteine-rich domain (CRD)
VFTM

ESP1

(Kimoto et al.,
Curr.Biol., 2007) ESP1
ESP4 ESP1
ESP1
V2Rp5

NMR ESP1 V2Rp5

NMR

M9 BN ESP1

ESP1
FLAG
V2Rp5 FLAG

@ ESP1—V2Rp5

c GPCR
V2Rp5
(nGIUR)
V2Rp5

ESP1
V2Rp5

1 ESP1—V2Rp5
V2Rp5

V2Rp5 ESP1
(3) ESP1—V2Rp5

ESP1—V2RpS

ESP1

ESP1



V2Rp5

V2Rp5
ESP1
MOE
ESP1—V2Rp5
ESPL  ESP4
ESP
V2Rp5 V2R
ESP1

(1) ESP1—V2Rp5

ESP1 V2Rp5
(Yoshinaga et al., J. Biol. Chen.,
2013)
ESP1 V2Rp5
ESP1
ESP4
(Hirakane et al.,
Protein Expr. Purif., 2014) ESP4
NMR ESP1
(Taniguchi et al., Biomol. NWR
Assign., 2014 & )
ESP1 V2Rp5
NMR
ESP1 pH
'H-"N HSQC
pH
pH
V2Rp5
V2Rp5
ESP1
V2Rp5

(Yoshinaga et al., J. Biol. Chem., 2013)
ESP1

ESP4 ESP1 V2Rp5
A ESP1
ESP4 (Haga et

al., Nature, 2010)

Eluate
A §:~ éh. é\n
& & & &
R
—
1 2 3 4 (lane)
B ESP1 ESP4 (—)

ESP1 V2Rp5
B VFTM
V2Rp5 ESP1
@) ESP1—V2Rp5
V2Rp5 VFTM
ESP1
ESP1
V2Rp5
ESP1
ESP1
V2Rp5 ESP1
ESP1
ESP1 ESP4
1 2 3 4 5 (lane)
o, ]
[7/]
c
2
£ 1.0
o
c
(3]
o]
o 0.5-
2
k-
€ o
Y o, Yo %, Y,
% ‘o % Q’o %,
L, 0 o 2 L
IOQ & P {o) plo)
0o, O (J
& %‘vcn
. 8 o
S %o %o
o, %,
<z%§ ‘259‘257
477, ‘o ?

(R 2) ESP-V2Rp5s ZERET v A



(3)ESP1—V2Rp5

ESP1
ESP1
@D @ V2Rp5
ESP1
ESP1—V2Rp5
(VFTM) A, B

(Yoshinaga et al., J. Biol. Chem., 2013)

A V2Rp5 cleft
N Hi
c G}
H3
B
V2Rp5 dimer
,“P}
Closed  Opsn Open Closed
C

ESPL
ESP4 L L LSKFFTALSKCGA

(B 3) ESP-V2Rp5 BHEET N

mGIuR VFTM
V2Rp5
Open form
5,800 A3
ESP1 5,600 A*
mGIuR
V2Rp5
ESP1
V2Rp5 ESP1
V2Rp5
V2Rp5 ESP1
A, B
ESP1—V2Rp5
ESP1 ESP1—V2Rp5
C # ESP
ESP1 @)
invitro
V2Rp5
V2R
ESP
ESP1 ESP
V2R

V2R
V2R
TIR
ESP1L  V2Rp5
V2Rp5

Hirakane, M., Taniguchi, M.,
Yoshinaga, S., Misumi, S., and
Terasawa, H.

Expression and purification of mouse
peptide ESP4 in Escherichia colli.
Protein Expression and Purification 96,
20-25 (2014),

doi: 10.1016/j .pep.2014.01.010.

Taniguchi, M., Yoshinaga, S.,
Haga-Yamanaka, H., Touhara, K., and
Terasawa, H.

Backbone and side-chain *H, *N and *C
assignments of mouse peptide ESP4.
Biomolecular NMR Assignments 8, 7-9
(2014),

doi: 10.1007/s12104-012-9441-7.

ESP1

52, 67-69 (2014),

Yoshinaga, S., Sato, T., Hirakane, M.,
Esaki, K., Hamaguchi , T.,
Haga-Yamanaka, S., Tsunoda, M.,
Kimoto, H., Shimada, I., Touhara, K.,
and Terasawa, H.

Structure of the mouse sex peptide
pheromone ESP1 reveals a molecular
basis for specific binding to the
class C G-protein-coupled vomeronasal
receptor.

Journal of Biological Chemistry 288,
16064-16072 (2013),

doi: 10.1074/jbc.M112.436782.



http://www._a.u-tokyo.ac.jp/topics/2013/
20130509-4.html

€Y
YOSHINAGA ~ SOSUKE

00448515

@
TOUHARA KAZUSHIGE

00280925



