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cng channels and allow Ca2+ influx. The resultant intracellular change in Ca2* can be
imaged with the fluorescent Ca2+ detection dye fura-2-AM.

We tested this by transient expression of the olfactory channels in HEK293 cells
by transfection, or in a cell line exhibiting stable expression of either rOCNC1(Dhallan et
al., 1990) alone (line #12), or both rOCNC1 and rOCNC2 (Bradley et al.,
1994)together(line #9) (fig AIIl 2). 'We made these cell lines because transfection
efficiencies of rOCNC1 and rOCNC?2 are routinely at best 50%. For a functional assay
we would 1deally like to have the reporter in every cell that may express olfactory
receptor. - A second reason for making the stable lines expressing channel was because we
often observed a low frequency of olfactory receptor expressing HEK293 cell expressing
cotransfected genes. The result of an imaging experiment is shown in Figure AIIl 3. The
cells were loaded with fura2-AM and incubated in the membrane permeable cyclic
nucleotide analog 8-Br cGMP at 3mM. This was done in the presence of 10mM Mg2+ to
block the channel (top three photographs). After 2 minutes (middle three photographs) in
Mg2+ free solution, a change in internal Ca2+ concentration is observed as the cells
change from blue to green to yellow to red with increasing Ca2+ concentration. After 4
minutes (lower three photographs) many more cells have an increase in internal Ca+
concentration. We have evidence that a similar change can be observed with expression
of the B2AdR and perfusion of isoproterenol (data not shown).

If our data is correct concerning the necessity of the G protein Gojf for the
odorant response (see chapter 4) we would also need expression of this component of the

signal transduction cascade. Toward this end I have selected a derivative of channel line

#9 that also expresses stable amounts of Gojf mRNA (fig AIIl 3). This line is called #35.
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Figure legends
Fig AIIl 1 Whole cell recording of cng channels currents through activation of the f2AdR

Xenopus oocytes were injected with cRNA for expression of rOCNC1 (3ng), rOCNC2
(3ng), and the B2AdR (0.5ng). Expression was for 2 days at 19°C. See above text for

description of experimental protocol.

Fig AIII 2 Selection of a cell line expressing a stable levél of TOCNC]1 and rOCNC2
Detection of high amounts of cng channel expressed stabily by cell line #9, rOCNC1 (A
and B), rOCNC?2 (C and D). This line was selected by cotransfection of pCIS/rOCNCI,
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pCIS/rTOCNC2, and PWL-neo (Stratagene). PWL-neo confers resistance to G418.

Selection was in 500ug/ml G418.

Fig AIIl 3 Change in internal Ca2+ concentration of HEK293 cells expressing the

olfactory cng channels in response to 8-Br-cGMP.

Fig AIII 4 Selection of a cell line expressing a stable level of Golf mRNA by in situ
hybridization

The Goif cDNA (Jones and Reed, 1989) was cloned into the expression plasmid pCEP-4
(Invitrogen) which allows selection for transfection in hygromycin (25pug/ml). A),
Detection of transient Golf mRNA expression by in situ hybridization in pCEP-4/Go|f
transfected HEK293 cells. B), Detection of stable Golf mRNA expression by in situ
hybridization in pCEP-4/Go|f transfected HEK293 cells (line-#35).
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Appendix IV

Amino acid alignment and identity dendrogram of putative rat olfactory receptors

Fig AIV 1 Amino acid alignment
of 10 published (Buck and Axel, 1991)olfactory receptor sequences and four unpublished
(J.B.). The alignment starts at the 5' primer (A4) in transmembrane region II and ends at

the 3' primer (B6) in transmembrane region VIL

Fig AIV 2 Identity dendrogram

Dendrogram calculated the Geneworks software from the alignment in Fig AIV 1

Fig AIV 3 Amino acid alignmént showing the positions of transmembrane regions and

primers
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Appendix V

Construction of hybrid olfactory receptois to promote G protein interaction.

In method one, I constructed an I7 receptor that had as its putative G protein interaction
sequence amino acids from the beta 2 adrenergic receptor shown to confer coupling to the
G protein Gg(Takahashi et al., 1993). The strategy I chose was "bridge"” PCR and is
outlined in Figure AV 1. Preliminary evidence indicates this receptor does express and
couple to the G protein as indicated by the presence of a basal current in receptor cRNA

injected oocytes.

In method two, I constructed a receptor G protein fusion based on the results of Bertin et

al. (Bertin et al., 1994) who showed efficient signal of a B2AdR-Gg fusion expressed in

S49 cells. This I7-Golf fusion protein has yet to be tested.
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Fig AV 1 Strategy used to construct the 17/B2 hybrid receptor by bridge PCR
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Bridge PCR for construction of hybrid 7-helix rece tor 17
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1) Digestion of parent clone 17 in region to be
deleted BsaB
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2) Amplification to delete origional sequence and introduce experimental one. "Bridge primers are @[0.1-0.01]
of terminal primers and are partially self complementary 5

5 5 /

s o 5

3) "Bridge" primers are depleted after exponentially amplifying the two fragments and incorporating the experimental sequence

e
—
4) Complementarity at the 3' end of each fragment act as primers to join fragments
and:
e
the new clone is exponentially amplified with the terminal
primers.
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