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W7 RUKEHKER Y 7 BORMEZ R (G % 2 X7 BHEZ 5 (GPCR)
—) OGRS E B L, SBEROLE L RERMRAOWELITo 7, HEFRERZH
WeRA 7 Y == 7 RICE D 30 DKM ZER - FHl L, ZERUERE TG LTz, fil
THIZFEREZ HWTe B Z VDO REHRROER LB 2o, BROEESM, R
ETEPER], RS ORFI 21TV, B 1L %720 0.5 mg UL Lo EE S Bk 7 R0 G %
132 R &ML LT,

GPCR ®»—>Th 57V AMNEEMES FIRIZ DN T, MEREMEPTRERL OO E LTHWS
72D, REMRZHRES R BOFM L REFRROWELIT o7, HHFFHRE AW
V—=7FRzHn, BBRANC X 2%Z (115 i) BLUORERFIC L 2R E(ZER (28 f#
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) 2o\ T, WEKREER - FHiL7z, TNH0 9 HEEE - ZEICHES Lo &/
BTGB REER L, M2 AW KERBLR A S Uiz, BRIt 1L H720 1
mg DM 2R SRS N B i 5D RS LT,

TuRH ) A REZRED 1 5THD GPCRICHOWT, IHEMERIEEZHALICT L2010, 7
T=R MEGRREZ IR LT FLE N ER ST, EEA~Y v 7 2 TM1, TM2, TM3, TM7 (235
75 115 FRIEDOW TR R R E I 7 o X LAEREZEAN L, HFEEREZHWTA 27 Y
—= TR Tolnl 2 A, 33 EATIC CLEILE I RBON 2R LT,

~ 7 A HCRIRE S AR OREEMENT 2 B 15 L 4 FE OB RS B RIZ OV THZFEER A2 iz 2
7)== 7 R EROTER 25 RO R Z ERL - GH L7z,

(= EEAR)

INETICHEEREL TR E WY o7 B ROERL « FHliv AT L&A
AN—""y MbT D202, 96 V=L L — MNERXTOU AT LERE LT, HIFFOME
DD, AERRE . SRR, MR, T ks L OEOE S L Al (FSEC) 12 X 2 2 RO W MERFAMm
FCO—HOBEL LT 2 Z LT, V= VBREN NS EEEOSWAZ Y —=2 Ty
AT LA RESL L T- (Shiroishi et al., Protein Sci., 2016), F£7-KI AT L% AW ZBEDFE
iy, %< @ GPCR =X, GPCR LIADES R EIZHEARRETHDH I a2 R LD, SHIT
HiERMTHD GPCRA ZET /NI — AL LT, HEMRE AW ZEEERDORA T ) —=
YIMHORERBETEL— LV AT VAT LEHBE LT, FRCKERERZ KT 5
Z & T, HEFREREH AL 5720 1 mg L EOWRSRIK S VR BE/DHZENTEL LI
ol

PRERANC £ 2 ZELRE CIEREL TERWEZRMRICHICT D700, HEFEREZ AW &R
T B LERE N L DRENLEERARA T ) —= 0 T ROEELTolz, TR AZ ) A4 FZR
KD 1 >ThdH GPCR ZET NI — A ZROWEE LT, —ANDWFEENR3~4 7, AT, 1
2@ GPCR OEE @M (1 200 7&3) DL E(LTHMNAS flRE72 R A8 L7z,

(Support)

We stabilized a G-protein coupled receptor (GPCR), which is a target of a Staphilococcus aureus toxin,
and developed a large-scale production system of it for structural analysis. About thirty variants were
constructed and evaluated using the screening system in Saccharomyces cerevisiae, and some stabilized
variants were obtained. Then we constructed a large-scale expression system of the membrane receptor
variants in S. cerevisiae. Over 0.5 mg of the purified receptor protein was obtained from 1 L culture, after
the optimizations of expression condition, detergents, and purification methods.

We stabilized a purinergic GPCR, and developed a large-scale production system for producing the
antigen proteins for generating functional antibodies. One hundred and fifteen heuristic variants and
twenty-eight variants from computer simulation were constructed and evaluated using the S. cerevisiae
screening system. The variants that contributed to a higher expression and a stability improvement were
combined, and a large-scale expression condition in S. cerevisiae was established for the variants. More
than 1 mg of the purified receptor protein was obtained from 1 L culture.

We stabilized a prostanoid GPCR with its ability of agonist binding kept, to elucidate the crystal
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structure of the agonist-binding form of the receptor. Each residue in the transmembrane helix (TM1,
TM2, TM3, and TM4) was mutated by semi-randomized mutagenesis and the mutants were evaluated by
the S. cerevisiae screening system. Thirty-three mutants that is stabilized or showed higher expression
were obtained.

We tried to stabilize four mouse olfactory receptors for structural study. Twenty-five variants were
constructed and evaluated using the screening system in S. cerevisiae.

(Development)

To develop more high-throughput screening system for the stabilization membrane proteins using S.
cerevisiae, the ninety-six well plate format screening system was constructed. We developed a highly
reliable screening system with small errors among wells, after optimizing a series of procedure including
inoculation, subculturing, harvesting, disrupting cells, solubilization and evaluation of the membrane
protein by fluorescence size exclusion chromatography (FSEC) (Shiroishi et al., Protein Sci., 2016). We
showed that the evaluation using this system could be applied to many GPCRs and other membrane
proteins. Moreover, using a structurally unclear GPCR (designated GPCR_A) as a model membrane
protein, we optimized a large-scale expression system in S. cerevisiae, and developed a seamless system
that enable screening of variant and a large-scale expression in the same expression host. Finally, we
obtained more than 1 mg of purified GPCR_A from 1 L culture.

To handle the membrane proteins that are unable to stabilize by the heuristic strategies, we developed a
screening system with a semi-random mutagenesis method in combination with the ninety-six well plate
system in S. cerevisiae. We developed this system with a prostanoid GPCR as a model system. This
system enabled one researcher to construct and evaluate mutants to two-hundred residues, which
corresponds to seven transmembrane regions of GPCR, in three or four months.
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