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Histamine H1 receptor

* 487 amino acids residues

* Long 3rd cytoplasmic loop
(~170 residues)

* Two glycosylation sites

Stabilized H1R construct

* Deletion of N-terminal 19 residues
(including two glycosylation sites)

* T4L replacement

* Crystallized with Doxepin

TaL * Expression: Yeast system
(Pichia pastoris)
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19/26 compounds have high affinities (Ki < 10uM)

Inositol phosphate accumulation assay

Histamine

¥

Doxepin
Pyrilamine

9 out of 19 compounds are characterized as inverse agonists.
1 out of 19 compounds are characterized as a partial agonist,

pKi pKi
8.20 5.58
7.21
7 show 549
submicromolar
affinity 6.37 5.38
6.27 5.34
6.15 527
6.15
5.20
6.10
5.75 5.09
5.72 4.97
5.64 4.96
Collaborators
Imperial College London The Scripps Research Institute
/ Diamond Light Source (MPL)
/ Kyoto University (ERATO) Vadim Cherezov
Wei Liu
Tatsuro Shimamura GyeWon Han
(ERATO) Raymond C. Stevens
Mitsunori Shiroishi
(ERATO) University of California, San
Hirokazu Tsujimoto (ERATO) Diego
Simone Weyand (MPL)
Takuya Kobayashi (ERATO) Vsevolod Katritch
So Iwata Ruben Abagyan

Diamond Light Source
GraemeWinter

GPCRODEE % R 2 D ICHETREFRE?
(REHEDOBEN—XRIZEDHER)
- WSERIFF RN LT\ SClass ATHEIL Y 1> K55 60 (27 0fF)
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77R 778 77 R A
(2009/3-2009/11) (2009/11-2010/05) (2010/5-2010/1) 011/7-2011/8)

21 s 27018 :
H0B] | | —f»> 2175 (2708

47 2%)
SH55 3,8 348 .7/ 2708 : 6F—L. 5B
FTHRIT 778 5 —> 54
TEZR

&

a5 Mev 35 MeV. 400 Mev 14Gev
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i . i 1 i
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{chopper [ ; . | oo
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Deflector Maln C-band
cavity  cr.omaoy
(1ame2)

Fast kicker magnet:
bunch-to-bunch
control of e-beam To SPring-8 i
2-390m Z2-615m
energy -> Hara et al,

PRST 16, 080701 2013
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(inerse Application Platform for Hard x-ray diffractioN In SACLA )
Tono (SACLA) et al in
preparation

© RELBLORBBORS Wi, ] ToTWB, Injector
e N
XFEL
Supported by MEXT XFEL
Programme
\ J

ATV YICEAESNLCPR TR S NNV T AN
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« Versatile platform for SFX (diffraction/scattering)
experiments for various samples

* Various injectors can be easily attached

* Ready for pump and probe experiments
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Program: process_hkl (CrystFEL)
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Python XU 7 MERLL
D |vrronmomsioon
AovrBEDES LD ﬁ> 3520H D A FTBE
BHEOEHEL, BLO
77 AIIEHE (614810)

Program : Indexamajig (CrystFEL)

Ll

7 runs (14,0004)
AERM 0125
(3ml, 45mg)

Program: process_hkl (CrystFEL)
Program: check_hkI (CrystFEL) 4 RAUEHOBHBREOFHEHEL. 20
TR, /o, SEEFOHN TR OBEE T

i E3 o

H2SSE IR SRS

DIEEREAT

Conditions 551 10108 10121 99.87 760913 753 792 15347.76 10861.02
* A=1.23 A (10.0 keV). 251 98 975S 989 5335 552 336 86417 170028
+ 40 mg of microcrystals in 8ml solution, 21 8 s s smn ms s wsa  wea
. p212121 1 s sk %73 s si8 228 mese essed
17 os o 9603 S0 saa 217 3042 S5l
cas 67'00' b= 95'09’ ©=63.40 A 161 9030 9552 9454 518559 574 204 24752 41832
Data processingwih CysFEL ST e T T
1 708 e 7 1698 29 12 w1476
134 s40 926 ssas w602 13 1u 528 1606

Refinement with REFMAC5

« Resolution: 20 - 1.7 A (1.74 - 1.70 A).
Reflections: 43,010.

Completeness: 100% (100%).

Mean B: 30.3 A2.

R-work: 29.1% (47.0%).

R-free: 35.2% (47.2%).

CC Fo-Fc: 0.930.

CC Fo-Fc free: 0.888.

Conditions 499 6468 G561 SBSE 66484 103 309 9060279 7924153
238 eS6 6570 9826 SI7 81 339 200776 2569553
+ A=1.22A.

. . " 159 @70 618 9620 a9 67 357 1010423 977760
* 30 mg of microcrystals in 15ml  solution.

* Collected for 120 min.
* More than 1000 ml solution circulated.

178 o8 G sas 9 58 4G a4 4951
16 o6 e sars a0 S5 4m2 002 285826
159 s eew  seas s a7 em lseor 26091
- P21 La 3 606 seal me9 35 7ae  moa 200

*+ a=3541,b=28.59,c = 62.78 A, § = 105.99° 13 25 e 305 S 28 776 07418 186249

Data processing with CrystFEL 132 555 6571 845 137 24 598 106981 173387

127 7 s om 14 20 206 7320 7741

Refinement with REFMACS

« Resolution: 10 — 1.5 A (1.53 - 1.50 A).
Reflections: 18,333.

Completeness: 96.6% (63.1%).

Mean B: 14.2 A2,

R-work: 20.3% (25.0%).

R-free: 23.9% (25.4%).

CC Fo-Fc: 0.916.

CC Fo-Fc free: 0.899.
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+ A=160A (7.74keV)

PR TIERL L= Y F— L DIEEREHT (LoP1ooxH4

1/dcentre # refs Possible Compl ~ Meas Red SNR  Stddev Mean d(A)
F—5 008 - 5t 2016 941 941 10000 1897392016 14.61 21614.36 20455.00 4.96
2803 904 904 10000 1722471905 14.68 1347605 1187153 3.57
3274 880 880 10000 1602221821 1255 5584.69 473624 3.05
0 363 891 891 10000 1517391703 9.83 233845 214824 275
393 868 868 10000 1457881680 820 143234 1299.85 254
217238 (5000177 > b MLEORHBEL S SElR) 4196 866 866 10000 1472141700 664 99547 83172 238
&Y T YT 4427 867 867 10000 1463051687 560 740.86 597.81 2.26
0 4636 852 852 10000 1445241696 448 45033 39426 2.16
4827 860 860 10000 143912167.3 351 279.60 25276 2.07
13012 FRE > Bkt ilshells.dat? 7 1)L > 5004 859 859 10000 143816167.4 278 217.85 17404 2.00

Run149761-149775 145 —5 &y b (758)

Lysozyme LCP#ES & R X — (2Fo-Fc,

Refmac TTiSErestrained refinement
EYAINT ORI RER B
FRENTWEL,

Res =20-2.0A

Compl =99.9%

Rwork = 20.6%

Riree =22.2%

Mean 8= 41.742
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SACLA beam measurement (131209)

1.9A

bR-LCP Diffraction Pattern (169839_537650346.h5)

NIFIUAQRTYVERISOT—FHE (£/
7 LA ~LCPH)

x35 X35 x600

In injector in the sandwich plates (x35) in the sandwich plates (x600)

Crystal size 10-30 um , 20
(3

pps 1/d centre #refs Possible Compl ~ Meas Red SNR Stddev Mean  d(A)
0Hz : 30 um distance of between 1224 6 1686 100, 8.17

263652 156.4 8.46 17456.64 19940.62

interaction point) 2664 1647 1647 100.00 231701140.7 8OO 885443 1009156 375
3186 1652 1652 10000 2040981235 7.47 261678 323452 314

27328 of 116550 shots 3572 1638 1638 100.00 175951107.4 7.06 109573 153146 280
images indexed and processed 3887 1641 1641 10000 163477 996 7.18 51450 90047 2.57
4158 1648 1648 10000 157652 957 794 22570 59244 240

% 1669 4308 1625 1625 10000 1663831024 7.03 12134 42034 227

Hitrate 39.0% , 16.6% Indexed 4513 1649 1649 10000 2202771390 578 6729 17934 2.7
Space group Ps 4810 1630 1630 10000 2208121355436 3392 10425 208

4992 1622 1622 100.00 136791 84.3 339 4504 10228  2.00

NIFIUAORTVVETF
L« > LCPH)

At 2.0A, blue; 2F -F_ (1.0 0), green; Fo-Femap (3.0 0), R=20.2%, R free =25.9%
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