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INTRODUCTION: The bacterial toxin, pertussis toxin, is now recognised to 
act on several membrane substrates by ADP-ribosylation (1). These 
substrates include Gi, (2), and other GTP-binding proteins, termed GO(~) 
Gp(4) and Gc(5). The effect on Gi is inactivation of its activity in 
coupling receptors to the negative regulation of adenyl cyclase (2). Thus, 
it is of considerable interest that in several cell populations, receptors 
coupled to inositol phosphate production and intracellular calcium discharge 
can be blocked by pertussis toxin (5). However, not all inositol lipid 
receptors are sensitive to pertussis toxin (5). One interpretation is that 
a given signalling pathway may use more than one G-protein, as has been 
suggested for mitogen stimulation of CCL39 fibroblasts (6). In this regard, 
it is unclear whether neuronal activation through an identified receptor, 
using a G-protein coupled second messenger pathway, always works through the 
same G-protein. Accordingly, we have examined the pertussis-toxin sensiti- 
vity of a receptor-coupled inositol lipid response characterised in detail; 
the activation of NGl15-401L cells by the neural peptide bradykinin (7). 
For purposes of comparison,two closely-related hybrid cell lines, NG108-15 
and Fll, express bradykinin receptors which are pharmacologically identical 
to those in the 401L cells (8,9), and, in both instances, pertussis toxin 
treatment blocks bradykinin-induced generation of inositol phosphates. On 
the contrary, similar pertussis toxin treatment, fully effective in ADP-ribo- 
sylation and blocking a Gi-mediated opioid receptor response, is shown here 
to be ineffective in blocking bradykinin actions. 
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England Nuclear, 14 Ci/mmol) and 5Xdialysed FCS. Labelled cells were washed 
in 0.25 ml balanced salt solution (7), and preincubated in the same medium 
supplemented with 10 mM LiCi for 15 min (10). After peptide addition (10~.~1), 
incubations were continued (30 min, 37'C) and quenched by the addition of 
0.25 ml ice-cold 10% perchloric acid. After 5 minutes on Ice, extracts were 
neutralised as described (ll), to Dowex AG 1 x 8 (Bio-Rad, 
formate form) 

and ap lied 
mini-columns (0.5ml). 2 lution conditions were as described 

earlier (7) and pooled fractions containing Ins P, Ins P2 and Ins P3 were 
counted by liquid scintillation. 

For the measurement of cyclic AMP production, cells were rown in 
6-well lates. 

s 
Theegrowth medium was aspirated, 

salt solution (2 x 4 mls)., 
the monolayers was ed a by a 

;F&;nce and the cells preincubated for 60 min at 
Drugs were added for 10 min., 

cold'5% percholoric acid (0.5 ml). 
and the incubations quenched by ice- 

Extracts were centrifuged and neutral- 
ised for determination of CAMP content by a competitive protein binding 

ADP-ribosylation was 
modifications indicate 

Unless otherwise noted, all materials were reagent grade from standard 
commercial sources. Peptides were from Cambridge Research Biochemicals. 

RESULTS: Addition of 100 nM bradykinin to [3H]inositol-labelled NG115-401L 
cells increased inositol phosphate production roughly twofold over basal 
(Fig. 1A). Overnight incubation with pertussis toxin 
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Figure 2. Pertussis t&n-stimulated ADP-ribosylation of 
NGllS-401L cell membranes. 

Membranes were 

stimulated inositol phosphate production. Indeed it caused increases in 
both the basal and stimulated inositol phosphate levels (Fig. 1A). 
Independent confirmation that the initial bradykinin receptor-coupled event 
was unaffected by pertussis toxin was obtained by measurement of intracell- 
ular [Ca2+] using the indicator fura- (Fig. IB) 

The insensitivity of the bradykinin responses to pertussis toxin might 
indicate the cells lacked the appropriate pertussigen receptor or that the 
modification reaction was incomplete. Accordingly, we examined the ability 
of pertussis toxin to block a Gi-mediated response. In NG115-401L cells, 
treatment with PGEl stimulates CAMP production which can be inhibited by the 
delta-opioid receptor agonist DSLET in a naloxone-sensitive manner (Tablel). 
The mu-opioid receptor agonist DAGO had no effect on PGEl-stimulated CAMP 
accumulation. These results demonstrate that the NG115-401L cells have a 
delta-opioid receptor coupled to inhibitory regulation of CAMP levels; a 
response known to be mediated by Gi (2). Incubation with pertussis toxin 
(300 rig/ml) abolishes the DSLET inhibition without effect on the PGEl stimu- 
lation (Table 1). Thus, pertussis toxin can act in these cells on a known 
pertussis-sensitive pathway. 
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.Table 1. Effect of PGEl, DSLET, naloxone and pertussis toxin treatment on 
production of CAMP in NG115-401 cells 

pm01 &P/l06 cells 

Pertussis 
control pretreatment 

No addition 
30 uM PGEl 
30 nM PGEl + 5 nM DSLET 
30 JJM PGEI + 5 nM DSLET 

+ 5uM naloxone 

3.4 2 0.4* 4.2 2 0.5* 
20.5 t 1.3~ 
11.0 t 2.2** 
22.2 t 1.9' 

Cells were incubated with pertussis toxin (300 rig/ml) for 16 hours as a p;ro; 
After a 10 minute incubation with drugs, CAMP was extracte a 

%k~%ned as described in Materials and Methods. Data are means 2 SEM of 
triplicate determinations, of three experiments. 
mined by Students t-test. 

Significance was deter- 

N.D. Not determined 

; 
L 
J- 

not different, P>O.l 
not different, P>O.5 
different P<O.Ol 
different from PGEl-stimulated, P<O.Ol 
not different from PGEl-stimulated, P>O.1 

ADP-ribosylation of NG115-401L cell membranes in the presence of 
[32P]NAD revealed pertussis toxin-stimulated labelling of a single band of 
41,000 Da molecular weight, likely to correspond to the alpha-subunit of Gi. 
ADP-ribosylation was complete in that pre-incubation of cells with pertussis 
toxin (300 rig/ml), prior to membrane preparation, quantitatively eradicated 
stimulated radioactive labelling. Analysis of pertussis toxin-stimulated 
labelling of rat brain membranes in parallel lanes indicated a well-resolved 
doublet of 41,000 and 39,000 Da, (data not shown), likely to correspond to 
the alpha-subunits of Gi and Go respectively (14). Thus, these cells may be 
deficient in Go, a candidate mediator of receptor coupling to inositol lipid 
breakdown in those circumstances where pertussis toxin sensitivity is 
observed (15). The apparent lack of Go lends added weight to the evidence 
that bradykinin responses do not require pertussis-sensitive G-protein. 

DISCUSSION: The comparison of clonal cell lines expressing an identical 
functional receptor can identify whether or not the associated signalling 
components are highly conserved. In two neuronal hybrid cell lines, 
NG108-15 and Fll, the bradykinin receptor has been reported to be sensitive 
to the action of pertussis toxin, unlike the results herein. In all three 
instances, pertussis toxin has been used in the same concentration range for 
the same period of time. Moreover, control experiments established that 
pertussis toxin could abolish the Gi-mediated inhibitory responses to opioid 
peptides without reducing the Gs-mediated stimulatory responses to PGEl; as 
has been seen in a variety of other cells and tissues. Consequently, 
neither Gi nor Go is involved in the bradykinin pathway in these cells, 
unlike the claim in NG108-15 cells (8). This suggests that the bradykinin 
receptor can be coupled to inositol lipid pathways through distinct G-pro- 
teins, distinguished by their sensitivity to pertussis toxin. Indeed, in 
other homogeneous cell populations, it has been suggested that both pertu- 
ssis-sensitive and pertussis-insensitive responses to different receptors 
working through the same pathway can co-exist (16,17), 

Intriguingly, pertussis toxin treatment causes a small but reproducible 
elevation in basal and bradykinin-stimulated responses. This has been 
reported earlier in platelets (18) in response to thrombin. Whether these 
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increases reflect an interaction mediated by Gi or by another pertussis 
toxin substrate in these cells will be an important issue for further study. 
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