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Expression of V2Rx receptor and its binding efficiency
with mouse sex pheromone (2-octanamine) was studied.
A series of animal cell culture experiments were car-
ried out using HEK-293 cell line to assess the interac-
tion of sex pheromone binding with V2Rx receptor
and regulation of calcium concentration in the cyto-
plasm of vomeronasal neurons. V2Rx/pCDNA3(-) plas-
mid was transiently transfected into HEK-293 cells
and analysed the functional property of vomeronasal
sensory neurons. The patch clamping study em-
phasized the rise of calcium level in the cell line
carrying pCDNA3(-)/V2Rx/HEK-293 cells exposed to
2-octanamine. However, there was no change in intra-
cellular calcium level in the cells exposed to the other
odorants such as m-octanamide and n-hexane. Fur-
ther, this study confirmed that, the calcium current
was found to be high in HEK-293 cells carrying V2Rx
when compared to HEK-293 cells lacking V2Rx gene
exposed to mouse sex pheromone. Thus, the present
study concludes that both sex pheromone compound
and its receptor protein efficiently regulate the intra-
cellular calcium concentrations.
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PHEROMONES are molecules that consistently elicit a variety
of behavioural responses in animals. The significance of
this type of chemical communication is emphasized by
the existence of pheromone perception system parallel to
the main olfactory system, one that detects and integrates the
intraspecific signals'’. In rodents, pheromone detection
starts in a sub-septal region of vomero nasal organ
(VNO), where two different forms of G protein coupled
receptors (GPCRs), namely VIR and V2R (~150 members
in each), are effectively expressed in two distinct neuronal
layers of the VNO. The VIR is expressed in the apical
neurons (luminal side) whereas V2Rs are secreted from
the basal neurons™. All basal neurons express supple-
mentary and divergent V2Rs, namely V2R2 and V2Rx™>®.
The literature suggests that the correct expression of
V2Rs is required for the intracellular interaction with spe-
cific major histocompatibility complex (MHC) class Ib
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molecules in both vomeronasal neurons and transfected
cell lines™®. Interestingly, Pin et al’, showed that all
V2Rs belong to the group-11I of GPCR family and exhibit
structural and sequence homology with metabotropic glu-
tamate receptors, calcium sensing receptor'’, gamma-
amino butyric acid type B receptor'!, taste receptors'? and
fish olfactory receptors'>. Recently, V2Rx gene cloning
and its expression was reported in NCBI° (NCBI Acc.
No. 267725) which revealed that V2Rx contains 912 amino
acids with seven transmembrane structural identity. Be-
sides, N-terminal domain is protruded outside the cell
membrane whereas the C-terminal domain is facing the
cytosolic region'. Vomeronasal receptors are considered
as potential receptor for both volatile and non-volatile
pheromone compounds'®. It was reported that the oc-
tanamine identified from female laboratory mouse sig-
nificantly attracted the males when compared to solvents,
the extracts of liver, kidney and jasmine odours. This ap-
proach led to the unexpected finding of male attracting
mouse sex pheromone'’. The molecular understanding of
the pheromone and receptor interaction is necessary to
demonstrate the biological functions of mammalian
pheromones. The aim of the present study is to determine
the interaction of sex pheromone with that of V2Rx re-
ceptor and its role on internal calcium concentration in
cell line.

Culture media were procured from Invitrogen (Paisely,
UK), molecular biology chemicals, odorants and antibiot-
ics were purchased from Sigma (St Louis, MO). Human
embryonic kidney cells (293 cell line) were propagated in
a monolayer at 37°C, 5% CO, in DMEM medium, sup-
plemented with 10% fetal bovine serum and antibiotic.
Cells were transiently transfected by following the cal-
cium phosphate method. For stable genome integration and
Ampicillin regulated heterologous expression of V2Rx
receptor, the components of pPCDNA-3 (Invitrogen, Paisley,
UK) and a modified HEK-293 cell line were stably inte-
grated and used. The pCDNA-3/V2Rx construct was
transfected into HEK-293 cell line and the expression
was checked according to Kannan and Krishnan'®. This
genetically modified HEK-293 cell line was used to study
the intracellular calcium level. The transfected cells were
monitored by calcium imaging set-up of patch clamping
apparatus with calcium sensor dye Fura-2AM.

Vomeronasal sensory neuronal (VSN) cells were procured
from R. Ivan, University of Geneva, Switzerland and cul-
tured under suitable laboratory conditions (temperature
37°C; CO; 5%) with the help of CO, incubator (Sanyo) in
DMEM medium (Sigma) supplemented with 10% fetal
serum and penicillin (0.001 M). The cells grown over-
night were dislodged and used for isolation of DNA accord-
ing to Sambrook et al.'®. Similar experimental conditions
were maintained for HEK-293 cells and dislodged just a
couple of hours before doing transient transfection and
seeded into a sterile flask (75 mm) with fresh DMEM
medium. Cell culture flasks containing VSN cells were
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