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1 The serotoninyc (5-HT,c) receptor couples to both phospholipase C (PLC)-inositol phosphate
(IP) and phospholipase A, (PLAj)-arachidonic acid (AA) signalling cascades. Agonists can
differentially activate these effectors (i.e. agonist-directed trafficking of receptor stimulus) perhaps
due to agonist-specific receptor conformations which differentially couple to/activate transducer
molecules (e.g. G proteins). Since editing of RNA transcripts of the human 5-HT,¢ receptor leads to
substitution of amino acids at positions 156, 158 and 160 of the putative second intracellular loop, a
region important for G protein coupling, we examined the capacity of agonists to activate both the
PLC-IP and PLA,-AA pathways in CHO cells stably expressing two major, fully RNA-edited
isoforms (5-HT>c.ysv, 5-HT>c.vgy) of the h5-HT,c receptor.

2 5-HT increased AA release and IP accumulation in both 5-HT,c.ysy and 5-HT,c.vgy expressing
cells. As expected, the potency of 5-HT for both RNA-edited isoforms for both responses was 10
fold lower relative to that of the non-edited receptor (5-HT,c.ini) When receptors were expressed at
similar levels.

3 Consistent with our previous report, the efficacy order of two 5-HT receptor agonists (TFMPP
and bufotenin) was reversed for AA release and IP accumulation at the non-edited receptor thus
demonstrating agonist trafficking of receptor stimulus. However, with the RNA-edited receptor
isoforms there was no difference in the relative efficacies of TFMPP or bufotenin for AA release and
IP accumulation suggesting that the capacity for 5-HT,c agonists to traffic receptor stimulus is lost
as a result of RNA editing.

4 These results suggest an important role for the second intracellular loop in transmitting agonist-
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specific information to signalling molecules.
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Introduction

The serotonin,c (5-HT,c) receptor is a member of the 5-HT,
seven transmembrane spanning (7-TMS) receptor family
which characteristically activates second messenger signal
transduction cascades via pertussis toxin insensitive G
proteins of the G, and possibly G513 families (Berg et al.,
1999; Chang et al., 2000; Gohla et al., 1999). Activation of
the 5-HT,¢ receptor leads to both phospholipase A, (PLA,)-
mediated arachidonic acid (AA) release and phospholipase C
(PLC)-phosphatidylinositol (PI) hydrolysis in brain (Conn et
al., 1986; Kaufman et al, 1995) and in heterologous
expression systems (Berg ez al., 1996; 1998). Recent studies
have shown that the 5-HT,c receptor subtype is widely
expressed at significant densities in numerous brain regions
(Mengod et al., 1997) and there is increasing evidence that
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this receptor plays a significant role in many physiological
functions and behaviours, such as sleep, affective state,
feeding behaviour and temperature regulation as well as
being likely targets for hallucinogen drugs of abuse (for
review see Roth ez al., 1998).

The post-transcriptional process of editing of mRNA can
generate unique isoforms of proteins in a cell and/or tissue
specific manner (Simpson & Emeson, 1996; Smith et al., 1997).
Recently, mRNA transcripts of the rat and human (h)
5-HT,c receptor have been found to undergo adenosine-to-
inosine editing events at five sites which encompass amino
acids 156160 within the putative second intracellular loop
of the encoded human receptor (Burns et al., 1997;
Niswender et al., 1999). In human brain, the non-edited
receptor contains the amino acids isoleucine, asparagine, and
isoleucine (i.e., INI) at positions 156, 158 and 160,
respectively, while two of the principal edited isoforms
expressed have valine, serine and valine (i.e., VSV) or valine,
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glycine, and valine (i.e., VGV) corresponding to these amino
acid positions (156, 158 and 160, respectively). In general, 5-HT
has lower affinity for, and consequently is less potent at eliciting
PI hydrolysis from, 5-HT,c.ysy or 5-HT,c.ygy receptor
isoforms in comparison with the non-edited 5-HT,cing
receptor (Burns et al., 1997; Fitzgerald et al., 1999; Niswender
et al., 1999). Further, guanine nucleotide-sensitive, high affinity
binding is reduced (Fitzgerald et al., 1999; Herrick-Davis et al.,
1999; Niswender et al, 1999) as is ligand-independent
(constitutive) receptor activity (Herrick-Davis et al., 1999;
Niswender et al., 1999) with the 5-HT>c.ysv or 5-HT>c.vgy
isoforms. Since the second intracellular loop of 7-TMS
receptors is known to play a role in receptor-G protein
coupling (Gudermann et al., 1997), these data suggest that
RNA-edited 5-HT,c receptor isoforms have reduced G
protein-coupling efficiency.

Recently it has been suggested that 7-TMS receptor agonists
may have the capacity to promote unique receptor conforma-
tions which can differentially couple to/activate each of multiple
signalling cascades coupled to a single receptor. This hypothesis
has been termed ‘agonist-directed trafficking of receptor
stimulus’ (ADTRS) (Berg et al., 1998; Clarke & Bond, 1998;
Kenakin, 1995), because agonists can direct (traffic) the receptor
stimulus differentially to individual signalling cascades. Thus, in
contrast to the doctrine of traditional receptor theory
(Furchgott, 1966), within the framework of ADTRS agonist
intrinsic efficacy is effector pathway-dependent. Support for the
ADTRS hypothesis has stemmed from studies in which reversal
of'agonist potency order (Robb et al., 1994; Spengler et al., 1993)
and differences in agonist relative efficacy (Berg et al., 1998;
Brink et al., 2000; Cordeaux et al., 2000) have been observed.
For the 5-HT,c (and 5-HT,4) receptor system, using an
unambiguous measure of agonist efficacy (maximal response
to partial agonists), we have found that agonist relative efficacy
differs depending upon whether PLC or PLA2 activity is
measured and that agonist efficacy order also is response-
dependent (Berg et al., 1998), providing strong support for
ADTRS. Although the mechanism by which agonists differen-
tially activate effector pathways has not been established, the
currently favoured hypothesis for this action is that agonist-
specific receptor conformations differentially couple to and/or
activate transducer molecules, such as G proteins.

The amino acid changes in the 5-HT,c receptor as a result of
editing occur in a region of the receptor known to participate in
G protein coupling, however to date, the effect of RNA editing
of the 5-HT,¢ receptor on signal transduction has been studied
only for the PLC-PI effector system. The purpose of this study
was to investigate the capacity of the fully RNA-edited h5-
HT,c receptor isoforms (5-HT,c.yvsy and 5-HT,cygy) to
activate the PLA2-AA effector system as well as the PLC-PI
system. Additionally, we examined the impact of h5-HT,c
receptor RNA-editing on the capacity of agonists to differen-
tially activate the PLC-PI versus PLA2-AA pathways (i.e.,
agonist-directed trafficking of receptor stimulus).

Methods
Materials

The following materials were purchased from commercial
sources: [*H]-myo-inositol, ['*C]-arachidonic acid were pur-

chased from New England Nuclear (Boston, MA, U.S.A.). 5-
HT HCI, (4)-2,5-dimethoxy-4-iodoamphetamine hydrobro-
mide (DOI), lysergic acid diethylamide (LSD), bufotenin,
quipazine maleate, 3-trifluoromethylphenyl-piperazine
(TFMPP) were purchased from Research Biochemicals, Inc
(Natick, MA, U.S.A.). Foetal bovine serum was from Gemini
Bioproducts (Calabasas, CA, U.S.A.). All other tissue culture
reagents were purchased from GIBCO (Grand Island, NY,
U.S.A)). All other drugs and chemicals (reagent grade) were
purchased from Sigma Chemical Co. (St. Louis, MO,
U.S.A).

Transfection

Stable co-transfection of CHO-KI1 cells was performed in
35 mm dishes using lipofectamine (15 ul per well) and the
mammalian expression vector pCMVII encoding either non-
edited (S'HTQC_]N]) or RNA-edited (S'HT2C—VSVa S-HTzc_
vgv) h5-HT,c receptors (2 ug DNA) with 0.2 ug of the
expression vector, pZeoSV (Invitrogen), encoding zeocin
resistance. For some experiments, cDNA inserts encoding
5-HT>c.vsv and 5-HTc.vgy isoforms were cloned into the
kpnl site of pZeoSV and expressed stably. Approximately
30—40 zeocin resistant colonies were isolated and screened
for each construct. Stable clones were selected for their
resistance to zeocin (250 ug ml~"), their ability to bind [*H]-
mesulergine and the ability to release AA and/or accumulate
inositol phosphates (IP) in response to 5-HT, as described
below.

Cell culture

CHO-INI, CHO-VSV and CHO-VGYV cell lines are CHO-K 1
cells which stably express non-edited (5-HT,c.ng) or RNA-
edited (5-HT,c.ysv, 5-HT»c.vgy) human 5-HT,c receptors,
respectively. Cells were maintained in alpha-MEM supple-
mented with 5% FBS and 100 ug ml~' zeocin. For all
experiments, cells were seeded into 12 or 24 well tissue culture
vessels for functional studies or 15 cm dishes for radioligand
binding studies at a density of 4 x 10* cells per cm?. Following
a 24 h plating period, cells were washed with Hank’s
balanced salt solution (HBSS) and placed into D-MEM/F-
12 [1:1] with 5 ug ml~! insulin, 5 ug ml~!' transferrin, 30 nm
selenium, 20 nM progesterone and 100 uM putrescine (serum-
free media) and cultured for an additional 24 h prior to
experimentation. Because some of the agonists used in this
study (e.g., LSD, TFMPP) have some affinity for the 5-HTp
receptor which is naturally expressed in CHO-K1 cells (Berg
et al., 1994; Giles et al., 1996), all functional experiments
were done in cells previously treated with pertussis toxin
(24 h, 50 ng ml~") during the serum-free culture period.

Radioligand binding

Saturation binding assays using [*H]-mesulergine in cell
membrane preparations (50 ug protein per tube) were done
using 15 concentrations of radioligand in duplicate over a 3-
log unit range as previously described (Berg et al., 1994).
Incubations were carried out for 1 h at 37°C followed by
rapid filtration with 0.3% polyethyleneamine coated filters
using a Brandel cell harvester. Non-specific binding was
determined in the presence of 1 uM mianserin.
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Competition binding assays were done with cell (CHO-
VSV; 2300 fmol mg~"' protein) membrane preparations
(50 pug protein per tube) using half-log unit concentrations
of the competing ligand over a range from 1x107'° M to
1x107%* M in the presence of [*H]-mesulergine (1 nMm).
Incubations were carried out for 1 h at 37°C followed by
rapid filtration with 0.3% polyethyleneamine coated filters
using a Brandel cell harvester.

IP accumulation and AA release measurements

Cells were labelled with 1 uCi ml~' [*H]-myo-inositol in
serum free medium for 24 h and with 0.1 uCi ml~' [*H]-
arachidonic acid for 4 h at 37°C prior to experiments.
Measurements of total [PH]-IP accumulation were made
from the same multiwell (simultaneously) as [FHJ-AA
release measurements as described previously (Berg er al.,
1998).

Assessment of agonist-directed trafficking of receptor
stimulus (ADTRS)

To assess the capacity of agonists to differentially activate the
PLC-IP vs the PLA2-AA signalling pathways, relative
efficacies of the test agonists were calculated for each
response using the ratio of the response to maximal
concentrations of the test agonist (at least 100xKi to
produce full receptor occupancy) to that of the reference
agonist 5-HT (i.e. intrinsic activity), as we have done before
(Berg et al., 1998). Since all of the test ligands used in this
study were partial agonists, the intrinsic activity of the
ligands provides an unambiguous measure of relative efficacy
(Kenakin, 1997). Traditional receptor theory necessitates that
agonist relative efficacies must be independent of the response
measured (Furchgott, 1966; Kenakin, 1997) and therefore the
relative efficacies of the test ligands should not be different
between responses. Consequently, a difference in the relative
efficacy of an agonist determined from measurement of AA
release or IP accumulation under identical conditions (see
above) is interpreted as support for ADTRS. Although data
demonstrating reversal of potency order of agonists for
different responses (Robb er al., 1994; Spengler et al., 1993)
has been interpreted as support for ADTRS (Kenakin, 1995),
the use of potency measurements to assess agonist efficacy is
potentially confounded, since potency of full (but not partial)
agonists is determined by affinity as well as efficacy (see
Kenakin, 1995).

Data analysis

For saturation binding experiments, data were fit with
nonlinear regression to the model:

B
B=—"" _—tmeD

K,
()

where B is the measured amount of radioligand bound (fmol
mg~! protein) in the presence of various concentrations of
radioligand [D], By.x is the maximal amount bound, K is
the concentration producing half-maximal binding, n is the
slope factor, and m is the slope of the linear regression line
for ‘non-specific’ binding.

ICso values were derived from non-linear regression
analysis of competition binding data using the program
Prism 3.0 for Macintosh (Graphpad). Data were fit with non-
linear regression analysis to one-site and two-site models and
the best fit determined with an F-test by Prism software. The
competition curves for all of the test ligands used were best fit
with a one-site model. K; values were calculated from ICs,
values using the transformation of Cheng—Prusoff (Cheng &
Prusoff, 1973).

Concentration response data were fit with nonlinear
regression to the model:
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where R is the measured response at a given agonist
concentration (A), R,.,=maximal response, ECsy,=the
concentration of agonist producing half-maximal response,
and n=slope index.
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Figure 1 Comparison of concentration response curves to 5-HT
between non-edited (5-HT,c.ny) and RNA-edited (5-HT,c.ysy and
5-HT>c.vgy) 5-HT,c receptor isoforms. CHO cells expressing stably
the 5-HT,cnp, 5-HTacysy or 5-HT,cvgy receptor isoforms were
incubated with various concentrations of 5-HT for 10 min followed
by measurement of IP accumulation or AA release simultaneously
from the same multiwell. Data shown are normalized to the per cent
of Enax from each individual experiment and represent the mean of
4-5 experiments measured in triplicate. Individual concentration
curves were fit to the logistic equation 2 described in Methods to
determine E,,x and ECs, values (provided in Table 1).
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The Student t-test (paired) was used for statistical
comparisons. Asterisks (*) denote P values <0.05.

Results

5-HT-mediated AA release and IP accumulation were
measured simultaneously from the same cells expressing
stably either the non-edited (5-HT,c.ing) or RNA-edited (5-
HT,c.ysy or 5-HT,c.vgy) receptors. As shown in Figure 1
and summarized in Table 1, 5-HT produced a concentration-
dependent increase in both AA release and IP accumulation
from each receptor isoform. For each receptor isoform the
potency (ECsg) of 5-HT for IP accumulation was not
different from that for AA release, however the potency for
5-HT at the edited isoforms was approximately 10 fold less
than that for the non-edited receptor.

The relative efficacy of a series of partial agonists (at least
100 x K;; see Table 2), with respect to 5-HT, was measured for
the 5-HT,c.ysy receptor stably expressed at moderate levels

Table 1
and 5-HT,c.vgy) receptor

(310 fmol mg~" protein). In contrast to results obtained with
the non-edited 5-HT,c receptor (see Berg et al., 1998, and
Figure 3B), agonist relative efficacy at the 5-HT,c.ysy receptor
was not different for IP accumulation and AA release (Table
2). Because the intrinsic activity of LSD was very low, the
ability of LSD to elicit AA release and IP accumulation was
measured in two additional clones where the 5-HT,c.vsv
receptor isoform was overexpressed (2300 fmol mg~' and
7600 fmol mg~'). As expected due to the increased receptor
expression, the response to LSD was enhanced in these clones
and therefore more accurately measured. Figure 2 shows that
the relative efficacy of LSD on AA release was not different
from that for IP accumulation in either clone.

ADTRS also did not occur with the 5-HT,c.ygv receptor
isoforms (Figure 3). As we have shown previously (Berg et
al., 1998), with the non-edited receptor (5-HT,c.ni), the
relative efficacy of bufotenin and of LSD was greater for AA
release than for IP accumulation, whereas the reverse was
true for TFMPP (i.e. agonist efficacy order was reversed;
Figure 3B). However, in cells stably expressing the 5-HT,c.

Receptor binding and functional response parameters in CHO cells expressing non-edited (5-HT,c.np) or edited (5-HTc.cysy

[?H J-mesulergine binding

AA release

1P accumulation

B max Kd Ema.\’ E, max V4 E C5 0
(fmol mg™"! protein) (nm) (% above basal) pECs, (% above basal) (15 nm)
INI 660 0.62 91+10 81440.06 259 +42 7.8240.13
(7 nm)
310 0.53 75+13 7.17+0.17* 228452 7.08+0.18*
(68 nm) (83 nm)
VSV 2300 0.92 143426 7.66+0.30 433+92 7.62+0.13
(21 nm) (24 nm)
7600 0.62 136430 7.74+0.12 584 +95* 7.9840.12
(18 nm) (10 nm)
VGV 770 0.72 99+7 7.10+0.25* 177440 6.91+0.18*
(79 nm) (123 nm)

Saturation binding isotherms were analysed using equation 1 in Methods to determine the By, and K, for [PH]-mesulergine. Binding
data represent the mean of two experiments. Complete concentration response curves to 5-HT were fit to a logistic equation (equation
2) to determine E,.x and ECs, parameters for AA release and IP accumulation (measured simultaneously). Functional data shown
represent the mean+s.e.mean of 4—5 experiments. INI, VSV and VGV denote the 5-HT,c.in1, S-HToc.vsy and 5-HT,c.yvgy receptor
isoforms, respectively. *Denotes statistical significance (P<0.05) from 5-HT,c.ng isoform.

Table 2 Relative efficacies of various 5-HT,c receptor agonists

Drug PK;

Bufotenin 7.11+0.13 30 um
(78 nm)

(+)-DOI 7.65+0.17 30 um
(22 nm)

d-LSD n.d.* 1 um

TFMPP 7.26+0.05 30 um
(55 nm)

Quipazine 6.43+0.03 60 um
(372 nm)

Concentration (maximal)

Relative efficacy
Emax drug/E‘max 5-HT
AA

i
0.66+0.09 0.65+0.05
0.57+0.08 0.534+0.05
0.23+0.08 0.0740.02
0.57+0.06 0.61+0.10
0.47+0.08 0.58+0.09

To determine relative efficacy, cells expressing the 5S-HT,c.ysy receptor isoform (310 fmol mg~") were incubated with concentrations of
agonists to produce maximal receptor occupancy (at least 100 x K;) for 10 min followed by measurement of AA release and IP
accumulation, simultaneously, from the same multiwell. Data were normalized to the response to maximal 5-HT (3 um) determined in
the same experiment and represent the mean+s.e.mean of 5—6 experiments measured in triplicate. 5S-HT-mediated responses were
68—13% above basal (AA release, n=6) and 226—37% above basal (IP accumulation, n=6). K; values were calculated from
competition binding experiments using [*H]-mesulergine. All of the data were best fit with a one-site competition binding model.
n.d.=not determined. *The K; for LSD at the 5-HT,c.ysv receptor has been reported to be 84 nm (Fitzgerald ez al., 1999).
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B AArelease

IP accumulation

7600 fmol/mg

2600 fmol/mg

Expression level

Figure 2 Relative efficacy of LSD for AA release and IP
accumulation in cells expressing the 5-HT,c.ysy isoform at high
densities. Cells were incubated with 300 nM LSD (maximal
concentration) for 10 min followed by simultaneous measurement
of AA release or IP accumulation. Bars show the intrinsic activity of
LSD, referenced to the maximal 5-HT response determined in the
same experiment, and represent the mean +standard error of three
experiments. 5-HT-mediated AA release was 70+7% and 85+7%
and 5-HT-mediated IP accumulation was 293 +33% and 429 +40%,
for cells expressing 2300 and 7600 fmol mg~', respectively.

vgv 1soform, using two different clones, there was no
difference in the relative efficacies for bufotenin or TFMPP.
Interestingly, LSD failed to elicit either AA release or IP
accumulation in CHO cells expressing the 5-HT,c.vgv
isoform.

Discussion

RNA-edited 5-HT»c receptor isoforms, 5-HT>c.ysy and
5-HT>c.ygy, couple to both PLA; and PLC

Amino acid changes in the second intracellular loop of 7-
TMS receptors might be expected to alter coupling to or
activation of G proteins (Gudermann et al., 1997) or other
transducer molecules which may interact with the receptor
in this region (Hall et al., 1999). The 5-HT>c.vgv and 5-
HT,c.ysy isoforms of the 5-HT,c receptor have different
amino acids in the second intracellular loop from the 5-
HT,c.ant (non-edited) receptor and these edited receptor
isoforms have reduced capacity to signal to the PLC-PI
effector pathway (Burns et al., 1997; Niswender et al., 1999;
Fitzgerald et al., 1999). In addition to the PLC-PI effector
pathway, the 5-HT,c receptor also couples to the PLA2-
AA signalling cascade, however the effect of RNA editing
on the ability of the 5-HT,c receptor to activate PLA2
signalling has not been studied. We found that 5-HT
increased both AA release as well as IP accumulation
(measured simultaneously from the same cells) from each
edited receptor isoform. For each receptor isoform (edited
and non-edited) the potency of 5-HT did not differ between
effector pathways as might be expected since both responses
stem from activation of the same receptor. As reported
previously (Burns et al, 1997; Niswender et al., 1999;
Fitzgerald et al., 1999), the potency for 5-HT to elicit IP
accumulation at the edited receptors (5-HT,c.ysy or 5-

A 120 VGV

TFMPP LSD
Clone #1

bufotenin TFMPP
Clone #2

bufotenin

B 1o INI

100

bufotenin TFMPP LSD

Figure 3 Comparison of relative efficacies of bufotenin, TFMPP
and LSD between 5-HT,cqni and 5-HT,c.ygy receptor isoforms.
Cells were incubated for 10 min with maximal concentrations of LSD
(300 nm), bufotenin (10 um for 5-HT,c N1 and 30 um for 5-HT,c
vgv), TEFMPP (10 um for 5-HT,c.ng and 30 um for 5-HT,c.ygy) or
S5-HT (1 um for 5-HTocng and 3 uM for 5-HTc.ygy). AA release
and IP accumulation were measured simultaneously from the same
multiwell. Data were normalized to the 5-HT response determined in
the same experiment and represent the mean+s.e.mean of 3-6
experiments. 5-HT-mediated responses for the 5-HT,cnj isoform
were 854+13% and 285+4+47%, for the 5-HT,c.ygv clone #1,
86+15% and 1694+10% and for 5-HT,c.ygy clone #2, 47+6%
and 189+4%, AA release and IP accumulation, respectively.
*Denotes statistical significance between agonist-mediated AA release
and IP accumulation.

HT,c.vgv) was less than that for the non-edited receptor
(5-HT>cn1) When expressed at similar densities. Similarly,
the potency for 5-HT to stimulate AA release was also less
for the edited receptors. This result is consistent with the
finding that affinity of 5-HT for 5-HT,c.yvsy and 5-HT,c.
vgy isoforms is reduced in comparison to that of non-
edited 5-HT,cqng receptors (Niswender et al., 1999;
Fitzgerald er al., 1999; Herrick-Davis er al., 1999). The
higher potency of 5-HT in the cell lines expressing the 5-
HT,c.ysy isoform at high levels is consistent with the
presence of receptor reserve in these cells.

Agonist-directed trafficking of receptor stimulus
(ADTRS) does not occur at the RNA-edited
h5-HTc receptor isoforms

Although traditional receptor theory allows for receptors to
couple to multiple effector pathways, it does not accom-
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modate the capacity for agonists to differentially activate
effectors. Within the context of traditional receptor theory,
the intrinsic efficacy of agonists (and consequently agonist
relative efficacy) must be independent of the response
measured (Furchgott, 1966). Since potency of full agonists
is, in part, influenced by efficacy, recent reports that the
potency order of agonists differs depending upon the
response measured (Robb ez al., 1994; Spengler et al., 1993)
suggested that agonist relative efficacy may, in fact, be
dependent on response and prompted Kenakin to propose a
new hypothesis he termed ‘agonist-directed trafficking of
receptor stimulus’ (Kenakin, 1995). The main premise of this
hypothesis is that agonists are able to promote the formation
of agonist-specific receptor conformations and that these
conformations have different capacities to activate effector
pathways. Within this framework, agonist intrinsic efficacy
would not be independent of the response measured.
Although the ADTRS hypothesis, as formulated by Kenakin,
does not presuppose a mechanism, the simplest way agonists
could differentially activate effectors coupled to the same
receptor is if agonist-specific conformations have different
capacities to couple to or activate transducer molecules, such
as G proteins.

Using an unambiguous measure of agonist relative efficacy
(intrinsic activity of partial agonists), we recently found that
for the unedited 5-HT,c receptor (5-HT,cnp) agonist
relative efficacy differed depending on whether AA release
or IP accumulation was measured (Berg er al, 1998).
Furthermore, for some agonists, efficacy order was reversed.
Relative to 5-HT, DOI, bufotenin and LSD preferentially
activated the PLA2-AA pathway, while quipazine and
TFMPP favoured IP accumulation. In the present study
using a different clonal cell line transfected with a different
expression vector from those used in our original report, we
replicated our original finding that not only was agonist
relative efficacy different for different responses coupled to
the non-edited 5-HT,c receptor, but efficacy order was
reversed for bufotenin and TFMPP. This difference in
agonist efficacy order is strong evidence in support of the
ADTRS hypothesis.

Since the changes in amino acids produced as a result of
RNA editing of the 5-HT,c receptor mRNA are in a region
of the receptor which has been shown to be involved in signal
transduction and G protein coupling for several 7-TMS
receptors (Gudermann et al., 1997), we examined the ability
of agonists to differentially activate PLC-IP versus PLA2-AA
in cells expressing the 5-HT,c.ysy or 5-HT,c.yvgy isoforms.
Consistent with previous reports showing that LSD does not
increase PLC activity in NIH-3T3 cells expressing the 5-
HT,c.vgy isoform (Backstrom er al., 1999; Fitzgerald et al.,
1999), we also found that LSD did not elicit either AA
release or IP accumulation in CHO cells with the 5-HT,c.vgy
receptor. In contrast to our results with the non-edited 5-
HT,c receptor, we found that agonist relative efficacy was
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not different between responses for the edited receptors.
These results suggest that agonists cannot differentially traffic
receptor stimulus to each of the two effector pathways
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