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INKD I, EREA—4yhELTz GPCR DIEREERTZEMEL T BRIEISELEZY VT ILORABEHATE
2o TR =ZDDERGPCR(7T /Y A2a ZBIR, EXFZIU HI RBIKR, LARAUD M2 ZRK) DIERIEE
N REETHRBE T AILITHUILIZ 7T /00 A2a ZRKRIZONTIX, LA B ERF AT FRL. 25K~
MAEAROEREESL 3.1 ATRELT- (Nature 482, 237-240, 2012) , SSIZ, YV F—LERELI-EREIY
H1 SBREIEEX1—EvIBIZRERIEL. 8988 (31 A) THRSHEEZAL V- (Nature 475, 65-70, 2011),
LAY M2 ZBRARIZOVTHERERGAZEE VD AERE 3.0 ATHERBEZREL (Nature 482, 547-551,
2012) . S B ERFIV HI RBRET T /20 A2a ZRRIFAZ/— IV ELBEBTRAVTHRER -BEL, LXA)Y
M2 ZBRRIEIERMIBZAVTHEELZ, BIMERZEETDICIE. WThOBZEEIER 1 )ya—H-Y 135
SLLUEDEEENDELLD, GPCR DERBTERETH-HICIE. ILFLEUT—DEL GPCR EREL
TOLENDHD HKIEZLDEEREFHEITERL, UAVREEEEZRELTLV A, EELXHEREMER R
FEHEOBVWVEFEREZRAVT, CRIFICGFPERMAEIE S LIZLY,. GPCROZEMEERMICR LIESR%E
#&3L L7= (Microb. Cell Fact. 11, 78, 2012) , IR7E. —~ A T 50-100 LU L DEEEKE/NAXIL—TYLTRYY)
—= LTS, COEMIZKY, FSICTRETDLDEHEHAR INSBELVLDOEHBEAR INAIREIZGE o1&
EZx%.
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The biogenic amine histamine is an important pharmacological mediator involved in pathophysiological
processes such as allergies and inflammations. Histamine H; receptor (H;R) antagonists are very
effective drugs alleviating the symptoms of allergic reactions. Here we show the crystal structure of the
H;R complex with doxepin, a first-generation H;R antagonist. Doxepin sits deep in the ligand-binding
pocket and directly interacts with Trp 428°%, a highly conserved key residue in
G-protein-coupled-receptor activation. This well-conserved pocket with mostly hydrophobic nature
contributes to the low selectivity of the first-generation compounds. The pocket is associated with an
anion-binding region occupied by a phosphate ion. Docking of various second-generation H;R
antagonists reveals that the unique carboxyl group present in this class of compounds interacts with
Lys 191°>% and/or Lys 1795°“? both of which form part of the anion-binding region. This region is not
conserved in other aminergic receptors, demonstrating how minor differences in receptors lead to
pronounced selectivity differences with small molecules. Our study sheds light on the molecular basis of
H;R antagonist specificity against H;R.




