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Abstract
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CRARBEORKET I /BEREERT)EDOAM D VEF—T7((DIE)XXXL(LN)TH B, AP2IEa,
B2,u2, 02M4DDHT 1Y R SBRENDATONEKTSH ),
FOAEF—7ESO42FF—T R,
WREARIZTNTNHEETIENASHAICE>TVD, BFEER, MIEGABANT Y AR—%
—VGATENRBETINZZIVBNT Y AR—2—VGLUT1 OMBRERIEERNICHEL THEETDH
BROIYRYARN=2R DT FLEIHZREL 20

AMRTE, COTTFIIBIEAP2E DFEEEXZHSHICT DD,

RERZONIAEREL. BEAEBTEOHRERARICKY), 2T FILBINEECRTF REAP2O
BEEII DV TIXRERBERTZEE L. AP2ZBRT2400H 712y N2 RKBEICHSK
Bt JILEFA2 7 7O—AENI-NTA agaroselC & B H S5 LRH,
BFZTFINBBIOIRNTZT7 1 —IC& > TAPEEHERBHL . RE- BRIAOBERICLY,
BREVNIVOPRERFILEBBRD Y1 mge k21, RIC, COBHAP-2%Z AV TAP2E AN
miteEliiz. BRICBROIBEBREPpHII DV TELRLBRFTEITOTVLSD Y,
RBRELTRERILICEIIL TLEL,

\Vesicular neurotransmitter transporters play essential roles in the loading of neurotransmitters into
synaptic vesicles. Internalization of vesicular neurotransmitter transporters via the clathrin-
mediated endocytosis is indispensable for sustaining synaptic transmission. The major endocytic
clathrin adaptor AP2 recognizes and binds to a short endocytic signal sequence within the
cytoplasmic region of the cargo in the clathrin-mediated endocytosis. The most common endocytic
signals are the tyrosine (Yxx®, where ® represents a bulky hydrophobic residue) and dileucine
([DEJXXXLI[LI]) motifs. AP2 is a heterotetramer consisting of a, 2, y2, and 02 subunits. The
tyrosine and dileucine motifs are recognized by AP2 u2 and a-g2 hemicomplex, respectively. We
found a novel endocytic signal sequence shared by the vesicular GABA transporter VGAT and
vesicular glutamate transporter VGLUT1. In this study, X-ray crystal structure analysis of AP2 in
complex with a peptide from VGAT is aimed at clarifying the binding mode of the peptide with AP2
(in collaboration with Drs. Haruo Ogawa and Chikashi Toyoshima, the University of Tokyo). The
four subunits of the AP2 core were co-expressed in Escherichia coli. The AP2 complex was bound
to glutathione-sepharose and Ni-NTA agarose, and then purified by gel filtration. The yield was 1
mg of purified AP2 per liter of culture. Crystallization conditions were examined by varying the
precipitant concentration and pH in preliminary experiments.
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Molecular mechanisms of endocytosis of vesicular neurotransmitter transporters

1. HIREBRFROBE

INERIREEYE NS RAR— A — 3R G EYEZ T T RIS KB T2 EELZEFES, MR BRI EME NS AR
—B—MNOSRAYARFEE IR A= RENLHBERIZTBITTE LT, VT TRIEEDHKRICTARTH D, VTR AREHSE
IR A= RTIEISRIDTETRA—E2 08 AP2 HNEMIES OB O ERIEEICEE T BN T TILES Z 588
LTHEETH, TELSYFHILEGIE, FAOLUEF—(YXXD, ® FREDOBKETI/BEEERT)LoO0/DVFEF—TUD/
EXXXL(L/D) THB.AP2 [ &, B2, 2, 02D 4D2DHYTAZYIDLBRENIATONERTHY ., FOLVEF—T7E0OM4Y
VEF—DIF u2& a/02 I2FNEFNEESTEHIENELHNIZELOTINS, BEEHIL. /MEE! GABA FSURIR—452— VGAT &/MN A
BT IAZVEENS Y RIR—4— VGLUT1 QMG RISEERICHBELTHEET I 3HROIV R A — R -5 FILEIIZERELT=.
AMETIE, ZOVTFILESIE AP2 LOFEEHAZHSHIZTH=H. ERKRZO/NIGAKET-E80ETLOHRMEICEL
YU, VT FIVEFIEETRTFREAP2 DEESRERICONT X IR RBERFTER L. AP2 ZEBRTS 4 DDHYT1vrEXG
HICHRBIE, JILAFFH£770—XE Ni-NTA agarose [CEDDSLFEE, BikIZHILBBIOTRT ST4—IZ&>TAP2 S
HERBRL:, FIR-BREROBUBRIZLY . BRAV/RIDOIEIL 1 LBERHT-Y 1 mg &hiot-, RIZ. COEE AP-2 2T
AP2 BIADIERILERAT-, HERIEARDLBRIEEDS pH IOV TEIZEHBRHAEZTO TV AN, BEEATIEERIEICKIILT
LMEELY,

2. MIRRRAEEOBE R

Vesicular neurotransmitter transporters play essential roles in the loading of neurotransmitters into synaptic vesicles. Internalization
of vesicular neurotransmitter transporters via the clathrin—mediated endocytosis is indispensable for sustaining synaptic transmission.
The major endocytic clathrin adaptor AP2 recognizes and binds to a short endocytic signal sequence within the cytoplasmic region of
the cargo in the clathrin-mediated endocytosis. The most common endocytic signals are the tyrosine (Yxx®, where ® represents a
bulky hydrophobic residue) and dileucine ([DEJXXXL[LI]) motifs. AP2 is a heterotetramer consisting of &, B2, u 2, and 0 2 subunits.
The tyrosine and dileucine motifs are recognized by AP2 (2 and a—02 hemicomplex, respectively. We found a novel endocytic
signal sequence shared by the vesicular GABA transporter VGAT and vesicular glutamate transporter VGLUT1. In this study, X-ray
crystal structure analysis of AP2 in complex with a peptide from VGAT is aimed at clarifying the binding mode of the peptide with
AP2 (in collaboration with Drs. Haruo Ogawa and Chikashi Toyoshima, the University of Tokyo). The four subunits of the AP2 core
were co—expressed in Escherichia coli. The AP2 complex was bound to glutathione—sepharose and Ni-NTA agarose, and then purified
by gel filtration. The yield was 1 mg of purified AP2 per liter of culture. Crystallization conditions were examined by varying the
precipitant concentration and pH in preliminary experiments.
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