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Considerable research is ongoing in the area of membrane protein structure and function, and in recent years many efforts have been, in particular, focused on G protein-coupled receptors (GPCRs). 1 These proteins share a conserved architecture based on seven transmembrane segments; they are the key players of signal transduction and constitute the major group of drug targets for the pharmaceutical industry, with already more than half of modern drugs and almost 25% of the top 200 best-selling drugs targeting them [START_REF] Fredriksson | The G-proteincoupled receptors in the human genome form five main families. Phylogenetic analysis, paralogon groups, and fingerprints[END_REF]. Despite these crucial biological implications, very little is known about the detailed molecular mechanisms by which these membrane proteins recognize their extracellular stimuli and transmit the associated messages. The speed of discovery of novel GPCR-active drugs is hampered by the lack of structural information about these proteins, which is reflected by the fact that, to date, only rhodopsin, the rod-cell GPCR involved in dim light vision and the b 2 -adrenergic receptor, which plays an important role in cardiovascular physiology, have been crystallized and their structures solved at 2.2 and 2.4 Å, respectively [START_REF] Okada | The retinal conformation and its environment in rhodopsin in light of a new 2.2 A crystal structure[END_REF]3].

For several protein families, including most of helical membrane proteins and in particular GPCRs, structural studies are still limited by low expression levels in heterologous systems 58 and/or by difficulties in obtaining pure, homogeneous protein 59 preparations [START_REF] Lacapère | Determining 531 membrane protein structures: still a challenge![END_REF]. 60 During the last decade, the methylotrophic yeast Pichia pastoris 61 has been increasingly used for heterologous GPCR expression 62 [START_REF] Noguchi | Purification of human b 2 -adrenergic receptor expressed 534 in methylotrophic yeast Pichia pastoris[END_REF][START_REF] Weiß | Expression of an integral membrane 536 protein[END_REF][START_REF] Fraser | Expression of a glycosylation deficient version of the human 539 adenosine 2a receptor for structural studies[END_REF][START_REF] Sarramegna | Heterologous expression of 542 G-protein-coupled receptors: comparison of expression systems from the 543 standpoint of large-scale production and purification[END_REF]. This yeast is particularly suitable for these applications, 63 combining multiple advantages: (i) the relatively low costs related 64 to protein expression; (ii) the availability of protease deficient lulose membrane. The membrane was developed either with the anti-FLAG M2 antibody or with alkaline phosphatase conjugated streptavidin.

In vitro biotinylation

Membranes (50 lg) were mixed with 10 mM ATP, 10 mM MgOAc, 50 lM biotin, 50 mM bicine buffer (pH 8.3) with or without 12,500 U of biotin-protein ligase (BirA; Genecopoeia).

The suspensions were incubated at 30 °C for 40 min, then submitted to SDS-PAGE and Western blotting. Biotinylated proteins were detected as described above.

Solubilization

Detergents were obtained from Anatrace except for CHAPS (Euromedex). Membranes were diluted to obtain a protein concentration of 1 mg/ml in the solubilization buffer (final concentrations: 50 mM sodium phosphate pH 7.4; 10% glycerol; 400 mM NaCl). Then the detergent n-dodecyl b-D-maltopyranoside (DDM) was added to a final concentration of 1% and the solution was stirred at room temperature for 15 min. After ultracentrifugation (150,000g, 45 min), the supernatant was directly used for purification.

Purification with streptavidin beads

The supernatant obtained after solubilization was mixed with streptavidin-coated beads (see below) at various ratios. This preparation was kept overnight at 4 °C with orbital shaking; then the suspension was centrifuged at 1000g for 5 min, the supernatant was removed and the beads were incubated for 1 h at 30 °C in solubilization buffer supplemented with 0.1% DDM and endoglycosidase (PNGase F, 1000 U). The beads were then sequentially washed with (i) solubilization buffer supplemented with 1% CHAPS, (ii) solubilization buffer supplemented with 0.1% DDM, (iii) solubilization buffer supplemented with NaCl (1.5 M final concentration) and 0.1% DDM, (iv) solubilization buffer supplemented with 1 M NaSCN and 0.1% DDM, (v) three times with solubilization buffer supplemented with 2 mM DTT and 0.1% DDM (TEV buffer).

All washing steps were performed at room temperature with gentle orbital shaking. Immobilized receptor were then cleaved off their tags and therefore released from the beads by addition of TEV protease (1 lg of protease for 20 mg of starting membrane proteins) and shaking at 25 °C for 0.5-16 h.

Preparation of streptavidin, streptavidin-coated agarose beads (SAV beads) and TEV protease

Streptavidin was overproduced inE. coli and purified as described [START_REF] Gallizia | 550 Arosio, Production of a soluble and functional recombinant streptavidin in 551 Escherichia coli[END_REF]. The protein was dialyzed against 0.1 M NaHCO 3 pH 8.3 containing 0.5 M NaCl and then concentrated on a vivaspin concentrator (30 kDa cut-off). The protein (0.8 mg/ml final concentration) was then coupled to cyanogen bromide-activated sepharose 4B (Sigma) according to the manufacturer's instructions, except that the sepharose beads were pre-hydrolyzed for 2 h at pH 8.3 before adding streptavidin. The beads were kept at 4 °C in PBS supplemented with 0.02% sodium azide (four volumes of PBS/azide added to one volume of wet beads), and no decrease in the GPCR capture efficiency was noticed after 6 months of storage. In some experiments, used streptavidin beads were recycled by denaturation with 8 M guanidine-HCl in 50 mM citrate pH 3.0 followed by renaturation with a decreasing guanidine concentration gradient. The capacity of these recycled beads to immobilize receptors was decreased by 40-60%, when compared with unused beads.

TEV protease was overexpressed in E. coli BL21(DE3)pLysS (overnight induction in LB at 23 °C with 0.5 mM IPTG) and then 
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Results

GPCRs were overexpressed in P. pastoris as previously described [START_REF] André | Enhancing functional production of G 547 protein-coupled receptors in Pichia pastoris to levels required for structural 548 studies via a single expression screen[END_REF]. The recombinant proteins comprise an N-terminal a-factor signal sequence from Saccharomyces cerevisiae followed by a Flag tag, a deca-histidine-tag, a tobacco etch virus (TEV) protease site, the GPCR open reading frame, a second TEV site and finally the Propionibacterium shermanii biotinylation domain at the C-terminus.

Our earlier purification schemes relied on the presence of the N-terminal deca-histidine and Flag tags, but this strategy gave unsatisfactory results because of the poor specificity and efficiency of these tags. In these recombinant proteins, the C-terminal transcarboxylase biotinylation domain had been added mainly to detect the protein throughout the purification steps and to maintain its stability [START_REF] Lundstrom | Structural genomics on membrane proteins: comparison of more than 558 100 GPCRs in 3 expression systems[END_REF][START_REF] Grünewald | Production of 560 the human D2S receptor in the methylotrophic yeast P. Pastoris[END_REF]. As an alternative to the first purification strategy, we decided to take advantage of the biotinylation domain to efficiently capture the GPCRs on SAV-agarose beads. The protein is immobilized on the beads through high affinity interaction, and can undergo subsequent washing treatment and might also be reconditioned. The final step relies on exploiting the TEV protease sites flanking the receptor to release the purified protein from the beads (Fig. 1).

In vivo biotinylation of recombinant GPCRs expressed in Pichia pastoris

A prerequisite for the development of such a purification method is that the receptors are efficiently biotinylated in vivo.

Several studies conducted on membrane proteins fused with biotinylation tags and expressed in P. pastoris have shown that this yeast indeed possesses a biotin ligase (ortholog of the E. coli BirA protein) which biotinylates not only several low abundance Pichia proteins but also heterologous proteins [START_REF] Weiß | Comparative biochemical and 563 pharmacological characterization of the mouse 5HT 5A 5-hydroxytryptamine receptor and the human b 2 -adrenergic receptor produced in the methylotrophic yeast Pichia pastoris[END_REF][START_REF] Julien | Simple purification of highly active biotinylated P-glycoprotein: enantiomer-specific modulation of drugstimulated ATPase activity[END_REF]. Thus, we first verified that the Pichia strains used in this study effectively contained a biotin ligase activity and that the level of in vivo biotinylation was sufficient to directly undertake purification on streptavidin-agarose. For this purpose, yeast cells overexpressing four different GPCRs or yeast cells transformed with an empty vector were grown in induction conditions. Then, membrane proteins were extracted, submitted to SDS-PAGE and transferred to a nitrocellulose membrane prior to the detection ). This absence of signal sequence processing was reported 289 for the mouse 5HT 5A receptor also expressed in P. pastoris [START_REF] Weiß | Comparative biochemical and 563 pharmacological characterization of the mouse 5HT 5A 5-hydroxytryptamine receptor and the human b 2 -adrenergic receptor produced in the methylotrophic yeast Pichia pastoris[END_REF]. ). Such SDS-resistant dimers/higher order oligomers have 303 been reported for an ever-increasing number of GPCRs [START_REF] Javitch | The ants go marching two by two: oligomeric structure of Gprotein-coupled receptors[END_REF]. the pre-hydrolysis of the beads which we included prior to streptavidin coupling most probably leads to a lower density of SAV on the beads and thus reduces the steric hindrance problems that could be associated with a higher SAV density.

After solubilization, receptors were captured on SAV-coated beads in a batch mode. Surprisingly, very small quantities of the receptors bound to the beads within the first hours, although the streptavidin-biotin interaction is the strongest non-covalent biological interaction (K a = 10 15 M À1 ) between a protein and its ligand known to date. The bond formation between SAV and biotin is normally rapid and essentially non-reversible, suggesting that most probably, in our case, steric hindrance due to the interaction of the biotinylated C-terminal part of the tagged GPCR with neighboring parts of the protein prevented the rapid capture of biotin by SAV. However, the quantity of bound protein increased with time, and an overnight contact at 4 °C proved to be optimum. Longer incubation times, even at higher temperatures (20-37 °C), did not increase the yield (data not shown). The optimal amount of home-made SAV-agarose resin necessary for the purification, starting from 20 mg of membrane proteins, was calculated to be 1.2 ml of resin. Increasing the resin quantity did not improve the yield of purified protein but actually slightly increased the amount of contaminants.

After capture of CNR2 on SAV, the beads were incubated in presence of an endoglycosidase (PNGase F). They were further extensively washed to remove non-specific contaminants. Several washing buffers were tested, including high and low pH buffers, high detergent and high salt buffers. The best results in terms of final receptor purity consisted in sequential washes with buffers containing (i) 1% CHAPS for removal of contaminants interacting through hydrophobic bonds, (ii) 1.5 M NaCl for contaminants bound through hydrophilic interactions and in some cases and (iii) the chaotropic agent NaSCN (1.0 M) for very strongly bound contaminants. Then, the beads were equilibrated in TEV buffer containing 2 mM DTT which is an essential component to maintain the functionality of the TEV protease over long periods of time. The TEV protease cleaves off the receptors from the SAV-coated beads to which the receptors are bound by their C-terminal biotinylated tag, and also releases the N-terminal tags from the receptors. After addition of the protease, a time-course was performed to estimate the optimal incubation time: Fig. 3 shows that the cleaved receptor can be detected after 1 h of incubation (lane 2). Its quantity increased from 1 to 3 h (lanes 1-4). However, the maximum amount of receptor was obtained either after 3 h (lane 4) or after overnight incubation (lane 5). Two bands can be seen, the main one at 36 kDa and a more hazy band at $40 kDa. Both were identified as the cannabinoid receptor by mass spectrometry (see below). The 40 kDa band most likely represents a post-translationally modified version of the receptor.

Several purified GPCRs

The one step purification method described above was tested out on several other GPCRs belonging to the rhodopsin-related class A subfamily. Fig. 4 shows the results obtained with five of these receptors, the human neurokinin-3 receptor (NK3R_HUMAN, theoretical molecular weight 52 kDa), the human purinergic receptor type-1 (P2RY1_HUMAN, 42 kDa), the human j-opioid receptor (OPRK_HUMAN, 43 kDa), the human histamine H 1 receptor (HRH1_HUMAN, 56 kDa), the human a 2B -adrenergic receptor (ADA2B_HUMAN, 50 kDa). All of these receptors were obtained in a relatively pure state (Fig. 4). NK3R (lane 1) and ADA2B (lane 5) migrate at the expected molecular weights, but P2RY1 (lane 2), OPRK (lane 3) and HRH1 (lane 4) migrate slightly faster than among GPCRs [START_REF] Gan | Large-scale purification and characterization of human parathyroid hormone-1 receptor stably expressed in HEK293S GnTI À cells[END_REF]. They may bind more SDS than other proteins of similar size, due to a higher level of hydrophobicity and thus migrate faster during SDS-PAGE.

In order to confirm the identities of the purified receptors, the SDS-PAGE bands of purified OPRK, CNR2 and ADA2B, respectively, were excised and submitted to in-gel digestion followed by MAL-DI-TOF mass fingerprinting. As shown in Table 1, a total of 4, 8 and 11 peptides were identified for OPRK, CNR2 and ADA2B, respectively. Their masses were in concordance with the calculated molecular masses of theoretical tryptic peptides derived either from the cytoplasmic loops or from the N-and C-terminal domains. These analyses provided an unambiguous confirmation of the identities of the purified receptors. In the case of the CNR2 receptor, that gives two bands on SDS-PAGE (Fig. 3), both bands gave a similar pattern, thus confirming that the upper band likely represents a post-translationally modified version of the receptor.

Ligand binding capacity of purified CNR2 and ADA2B receptors

Binding assays were realized for two purified, SAV-agarose bound receptors, CNR2_HUMAN and ADA2B_HUMAN, using specific 3 H-labelled ligands (CP 55940 and rauwolscine, respectively). Two purification conditions were tested, the first including 0.1% DDM in all buffers, the second with 0.1% DDM and 0.02% cholesteryl hemisuccinate (CHS), a well-known GPCR stabilizer. For CNR2, the binding level was 9 nmol/mg in the first condition and 10.5 nmol/mg in the second, corresponding, respectively, to 36% and 42% of active receptors in the preparation. For the ADA2B receptor, the values were much lower: 0 and 0.2 nmol/mg in the two conditions tested, respectively, corresponding to only 0% and 1% of active receptors.

Yields of purification

The yields obtained for several receptors are displayed in Table 2.

They were mainly determined by two methods. The first consisted of protein measurements made after the removal of the TEV protein and the N-terminal free tags over a gel filtration column (Superose Fig. 3. Time course of CNR2 release by the TEV protease. CNR2 was solubilized and bound to streptavidin-agarose beads; the beads were washed and samples were taken at different time points after addition of the TEV protease and denatured with SDS sample buffer. Lane 1, time 0 after addition of the TEV protease; lane 2, 1 h after addition; lane 3, 2 h; lane 4, 3 h; lane 5, 14 h (overnight). The method allows easy exchange of buffers, salts and detergents, as well as addition of stabilizing additives early on in the purification process, or only at the last step involving elution by TEV. In our hands, no strong inhibition of the TEV protease could be observed, whatever the additives (specific ligands and/or CHS) or detergents used. In a previous study, the protease was shown to be inhibited by several detergents, however, the detergent concentrations used were much higher, at least by an order of magnitude, than the concentrations used in our study [START_REF] Mohanty | Inhibition of tobacco etch virus protease activity by detergents[END_REF].

For most GPCRs used in this study, substantial amounts of tagfree proteins have been purified in quantities and at purity levels sufficient to initiate structural studies. Among the receptors tested, one could not be purified and a few were obtained only in low amounts. Most of these refractory receptors were nevertheless expressed and biotinylated to levels comparable to receptors purified with good yields, indicating that the problem most probably lies in the organization of the C-terminal part of the proteins, where the biotin moiety could be hindered. A possible remedy would be to add a linker between the GPCR and the biotinylation domain, thus rendering the biotin able to interact with SAV.

Besides structural studies, a possible application of the method would be to use streptavidin-agarose bound receptors to go ''fishing" for receptor-interacting proteins in soluble/membrane extracts of various types of cells or tissues, in the presence or absence of added ligands. We recently obtained preliminary results

showing that b-arrestin-1, a protein involved in GPCRs internalization, can be retrieved with SAV-agarose bound CNR2 receptor from an E. coli extract containing arrestin expressed in low amounts (results not shown). The method described here would allow (i) a direct biochemical confirmation of interactions detected by other methods such as immunoprecipitation, (ii) the identification of novel interacting partners and (iii) the possibility to release the GPCR-interacting partner complexes with the TEV protease and to realize a biochemical study of such complexes. The yields are expressed in mg of purified GPCR, obtained from 1 L of induced culture.

  198purified on an IMAC column (His Trap, GE healthcare) followed by 199 a desalting step and a cation exchange chromatography at pH 6.1 200 on a Mono S column (GE healthcare). After elution with a 201 0-1.0 M NaCl gradient, protease containing fractions, which eluted 202 at 750 mM NaCl, were aliquoted and stored at À80 °C. 203 Ligand binding experiments 204 Binding assays were performed as previously described [9], 205 using 10 nM tritiated ligands CP55940 and rauwolscine for 206 CNR2_HUMAN and ADA2B_HUMAN, respectively. The binding 207 buffer used for the CNR2 receptor contained 50 mM Tris-HCl 208 pH 7.4, 2.5 mM EDTA, 5 mM MgCl 2 and 0.5 mg/ml bovine serum separated protein bands were excised from the gel 212 and the proteins were digested according to the Shevchenko proto-213 col [11]. The gel plugs were washed three times with 100 ll of 214 25 mM ammonium hydrogen carbonate (NH 4 HCO 3 ) and 100 ll of 215 acetonitrile. The cysteine residues were reduced by 50 ll of 216 10 mM dithiothreitol at 56 °C and alkylated by 50 ll of 55 mM 217 iodoacetamide. After dehydration with acetonitrile, the proteins 218 were cleaved with 15 ll of a 12.5 ng/ll solution of proteomics 219 grade trypsin (Sigma) in 25 mM NH 4 HCO 3 . The digestion was per-220 formed overnight at room temperature. The resulting peptides 221 were extracted with a 65% acetonitrile solution containing 5% acid 222 formic and 0.05% SDS for 1 h. MALDI-TOF mass measurements were 223 carried out on an AutoFlex II TOF/TOF (Bruker Daltonik GmbH, Bre-224 men, Germany) operating in positive reflectron mode. The samples 225 were prepared by standard dried droplet preparation on stainless 226 steel MALDI targets using a-cyano-4-hydroxycinnamic acid as ma-227 trix. The samples were washed twice with 5% formic acid. External 228 calibration of MALDI mass spectra was carried out using singly 229 charged monoisotopic peaks of a mixture of bradykinin 1-7 230 (m/z = 757.400), human angiotensin II (m/z = 1046.542), human 231 angiotensin I (m/z = 1296.685), substance P (m/z = 1347.735), bom-232 besin (m/z = 1619.822), ACTH 1-17 (m/z = 2093.087) and ACTH 233 18-39 (m/z = 2465.199). Monoisotopic peptide masses were auto-234 matically annotated using Flexanalysis 3.0.

Fig. 1 .

 1 Fig. 1. Schematic representation of the method. A solubilized receptor is captured on immobilized streptavidin. The TEV protease then cleaves the N-and C-terminal tags, thus releasing the receptor and the N-terminal tag. The C-terminal tag remains bound to streptavidin.

  U N C O R R E C T E D P R O O F 273 of biotinylated proteins with alkaline phosphatase-linked strepta-274 vidin. For yeast transformed with an empty vector, several endog-275 enous biotinylated proteins were detected in the soluble fractions, 276 but none could be detected in the membrane fractions (results not 277 shown). Fig. 2A (lanes 1-4) shows that all four receptors tested, 278 respectively, ADA2B_HUMAN, CNR2_HUMAN, OPRK_HUMAN and 279 NK3R_HUMAN are biotinylated in P. pastoris. The sizes of the 280 detected proteins are in good agreement with those expected for 281 ADA2B (observed Mr: 65 kDa) and CNR2 (55 kDa), taking into 282 account the size contribution of the N-and C-terminal tags. For 283 OPRK (85 kDa) and NK3R (100 kDa), the observed sizes are higher 284 than expected. This is likely to be due to a lack of processing of the 285 N-terminal a-factor signal sequence by internal Kex2 endopepti-286 dase of P. pastoris. The same probably applies to the additional 287 $85 kDa doublet observed for the ADA2B receptor (Fig. 2, lanes 1 288 and 5
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  When the membranes were treated with exogenously added 291 biotin-protein ligase (BirA), only a slight increase in the level of 292 biotinylation could be observed (Fig.2A, compare lanes 1-4 and 293 5-8), indicating that, in vivo, the biotinylation of the proteins 294 was almost complete. Fig. 2B shows the same receptors detected 295 with an anti-flag M2 monoclonal antibody; the bands observed 296 are essentially the same as those detected with streptavidin-phos-297 phatase. Taken together, these results indicate that both the N-and 298 C-terminal parts of the proteins are intact since they are detected 299 by the anti-flag antibody and streptavidin-phosphatase, respec-300 tively. Dimers and higher order oligomers are also detected, espe-301 cially for CNR2 and OPRK (Fig. 2A, lanes 2, 3, 6 and 7; Fig. 2B, lanes 302 2 and 3
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  These results along with the efficient in vivo biotinylation of 305 these receptors prompted us to perform further purification tests.306With the aim of developing a generic method (see Fig.1), the 307 human peripheral cannabinoid receptor (CNR2_HUMAN) was used 308 as a prototypical GPCR. 309 CNR2_HUMAN capture onto streptavidin-coated beads and its release 310 by TEV protease 311 Membrane proteins (1 mg/ml) containing CNR2_HUMAN were 312 solubilized with 1% DDM (n-dodecyl b-D-maltopyranoside) and 313 then mixed with SAV-agarose beads. Commercial beads were 314 tested in preliminary experiments, but the results were not as good 315 as with our in-house made SAV beads prepared as described in Experimental section Q1 . The difference is most likely due to the different levels of substitution of the agarose beads with SAV:

Fig. 2 .

 2 Fig. 2. Detection of four GPCRs expressed in Pichia pastoris. Membrane proteins were subjected to SDS-PAGE, and transferred to nitrocellulose. The receptors were detected with (A) Alkaline phosphatase-linked streptavidin or (B) anti-Flag M2 monoclonal antibody. Lanes 1 and 5: ADA2B_HUMAN; lanes 2 and 6: CNR2_HU-MAN; lanes 3 and 7: OPRK_HUMAN; lanes 4 and 8: NK3R_HUMAN. Membranes from lanes 5 to 8 were subjected to in vitro biotinylation with the BirA proteinbiotin ligase prior to SDS-PAGE. Arrows point to receptor bands at the expected size. Asterisks show receptors for which the signal sequence was not processed, leading to molecular masses higher than expected.

Fig. 4 .

 4 Fig. 4. Several purified GPCRs. Proteins purified with streptavidin beads were separated by SDS-PAGE and stained with coomassie blue. Lane 1, NK3R_HUMAN; lane 2, P2Y1_HUMAN; lane 3, OPRK_HUMAN; lane 4, HRH1_HUMAN; lane 5, ADA2B_HUMAN; lane 6, TEV protease. Arrowheads indicate purified GPCRs and asterisks indicate probable dimers.

Table 1

 1 Tryptic fragments observed by MS actually conserving the N-terminal tags in position on the streptavidin protein and exploiting TEV elution to liberate the protein of interest. The strength of the streptavidin-biotin interaction also allows, when necessary, the use of harsh washing conditions such as very high or low pH, or high concentrations of denaturants such as urea or guanidine.

	Receptor	Measured masses	Sequence

454

lot of development and optimization

[START_REF] Klammt | Functional analysis of cell-free-produced human endothelin B receptor reveals transmembrane segment 1 as an essential area for ET-1 binding and homodimer formation[END_REF][START_REF] Klammt | Reprint of ''Cell-free production of G protein-coupled receptors for functional and structural studies[END_REF][START_REF] Ishihara | Expression of G protein coupled receptors in a cell-free translational system using detergents and thioredoxin-fusion vectors[END_REF]

.

455

Purification methods for membrane proteins that use the 456 avidin-biotin interaction have been developed in a few cases 457

[START_REF] Krepkiy | Bacterial expression of functional, biotinylated peripheral cannabinoid receptor CB2[END_REF][START_REF] Jidenko | Expression in yeast and purification of a membrane protein, SERCA1a, using a biotinylated acceptor domain[END_REF]

. Usually, monomeric avidin bound to agarose has been 458 used, but some problems, mainly concerning elution of the 459 proteins, have been frequently reported

[START_REF] Jidenko | Expression in yeast and purification of a membrane protein, SERCA1a, using a biotinylated acceptor domain[END_REF]

. The streptavidin-bio-460 tin is not generally used because of the very high strength of this 461 interaction, making it virtually impossible to elute the protein of 462 interest in mild conditions. We turned this drawback to our advantage by

Table 2

 2 Purification yields for 10 GPCRs

	Receptor	Yield (mg)
	CNR2_HUMAN	0.9
	NK1R_HUMAN	0.05
	NK3R_HUMAN	0.4
	ADA2B_HUMAN	0.2
	ADA1B_MESAU	0.1
	HRH1_HUMAN	0.5
	D2DR_HUMAN	0.05
	P2Y1_HUMAN	0.5
	OPRD_HUMAN	0.7
	OPRK_HUMAN	0.8
	ADA2C_RAT	<0.02
	PAR1_HUMAN	<0.02
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