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Abstract

PREBECENERN S AR —RFHEERICEV TR CENEEZS F 7T AN HET
PEELKEEES., MIEBECENERNS VAR IZAVEERETI RY A h—
JAENLHRENCBITIZ LR, PFTAGEORGICTARTHD, VA KiFHET
VRYARN=—2ATRIZAVITETZ—R 2 NVEAP2HZENESR NV B O ERItESE
ICFETREVIFIEINEZRELTHETS, TELDTFHILERSIE, FOEFEF—7 (Y
XXO, DI ABEOBHRAET I /BEEZRT ) 2O/ FF—7 ((DIE)XXXL(L/N) ) TH B,
BHFEERG. PMIEGABARNT Y AR—F—VGATEMER I I ZIVENT > AR—R2—VGLUT1
DHREAESENICHRBLTEFETZIFROIVRYAN—2R ST FIILEINZRELTVS
o KHARTE., COZTFIIBINEAP2EDFEERRNEZHSHICTE O, REXFEELETH
FHRFAONIEREL EEEFLEOHRERARICKY), ST FIEIEECRT T REAP2
DEEBII OV IXRRERBERNTZBEL -, AP2ZBHT2400H 712y heKBEICH
R|REE, JIULEFAE77O—-AENI-NTA

agaroselC & B AT LRHE, YTICTIILZBIOIRNI S T4 —ICK2>T1 LIEERD 121)0.51
mg DAP2ESHZRRL Iz, VAT I FIILESIZECRTF REAP2OEEFRZ RV THRIL
2RI, BRACBROIBHRERpHIC O VWTRHRFZ21T2 oo HMRAICIE, 10 mg/mL AP-2,
7 mg/mL VGAT R7"F R& ., 40% PEG400, 0.2 M Lithium sulfate, 0.1 M Tris-HCI (pH 8.5) ® 1) #*
—N—ZRWEDY T4 ROY TRKILBCEICK ), 200CTHREZR RS B TEREL20-40
umDERESE,

Vesicular neurotransmitter transporters are essential for loading of neurotransmitters into synaptic
vesicles in the nerve terminals. 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 ([DE]XXXL[LI]) motifs. We found novel endocytic signal sequences 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, 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 chromatography with a yield of 0.5-1 mg of protein per liter of culture.
Crystallization conditions were examined by varying the precipitant concentration and pH in
preliminary experiments. Crystals with a diameter of 20-40 ym were grown at 20°C from 10 mg/ml
protein with 7 mg/ml VGAT peptide by vapor diffusion against 40% PEG400, 0.2 M Lithium sulfate,
0.1 M Tris-HCI (pH 8.5).
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Structure analysis of the complex of AP-2 with vesicular neurotransmitter transporters

1. BIEERREREOMUE

INER IR EYE LS AR—2— (BB ERICEVWTHREENEEZ L T T RMEICRIET 3EELRENZFES, MR B RE
EMERSVRAR—E—NIZRAYARGFEE IR A= RENLHBERIZBITITE2EE, VT RIEEDHKIZAATRTHS,
IGSAYANRFEELIUR S A= RATIEISRIDTETE—R2080 8 AP2 BN ZRIIEZ OB DM E RSB I FEET 2EN S

FILBINEZEHB L THEEST 2. TELVYFILEIIEL, FOLUEF—T(YXXOD, O [FXBEOB/KETI/BEEERI)ECOCD
UEF—T ((D/E)XXXLL/D) Th b, BEE(L., /MNaAE GABA FSUXR—4A— VGAT &/NARI S LRSS EENS Y ATR—A— VGLUT
DM EAIEBEANICE B L CHEETATFHRDOIVRS A — RV FIILEBEHEZERELTWS, KFETIE. COSS FILERSI &
AP2 LDEEHRKEHALMNCT B RRREEEEGHERABFO/NMIAXRBL -2EAELTEOERMAEIZKY. T FIL
EE@IJ%ad;«?"%ha AP2 DEESFRIZONT X B BB EBINEBIELI-. AP2 2RI 5 4 DY T 1w EKIGEICHARIRS
. ILEAFAET7O—RE Ni-NTA agarose IZERATLFEEL, TVITHILABIOTN S5T4—IZ&>T 1 LEERHT-Y 0.5-1
mg D AP2 S AREREL =, VGAT V5 FIILERFIZEORTFREAP2 DEAREAVTHRBILER A ERILB RO LEEFZ
EXOpH [T DWW TE BB EIT ol =IRBIIZIL. 10 mg/mL AP-2, 7 mg/mL VGAT RTFK & 40% PEG400, 0.2 M Lithium sulfate,
0.1 M Tris—HCI (pH 8.5) DYHF—/I\—Z RN =T ROy TRRILECEIZKY . 20°CTHRBZHRESE TERZEL 20-40 pm O#E
mEE,

2. HIRRRAEEOBE R

Vesicular neurotransmitter transporters are essential for loading of neurotransmitters into synaptic vesicles in the nerve terminals.
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. We found novel endocytic signal sequences
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, 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
chromatography with a yield of 0.5—-1 mg of protein per liter of culture. Crystallization conditions were examined by varying the
precipitant concentration and pH in preliminary experiments. Crystals with a diameter of 20-40 pm were grown at 20°C from 10
mg/ml protein with 7 mg/ml VGAT peptide by vapor diffusion against 40% PEG400, 0.2 M Lithium sulfate, 0.1 M Tris—HCI (pH 8.5).
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