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In this research project, | have tried to reveal the entire extracellular
region of sorLA (sorLAect: 2040 amino acids). SorLA is a single-pass transmembrane protein and is
recognized as the potent risk factor of Alzheimer’ s disease. At the beginning, it was technically
impossible to obtain the recombinant sorLAect, and so | planed the structural study using the
several divided portions of sorLAect. However, at the early stage of this project, 1 found the novel

way to express the sorLAect by the co-expression method with a chaperon protein. Then | changed the

plan for this project to gstablishin? the expression and purification system of sorLAect for the
single-molecule visualization using electron microscope. As a result, | successfully obtained the

first negatively stained electron micrographs of sorLAect in the world, which showed that sorLAect
takes an extended conformation without any sharp turns.

sorLA Vps10p



sorLA

[ 11 2! 31
4] sorLA YWTD
§ EGF LA
LDLR
ApoE
[5 2 67
7] sorLA LDLR
Vpsl10p
700
Vps10p
N ( )
(8]
sorLA
Vps10p
B(AB)
9] X
[10]
sorLA  VpslOp
sorLA
2000
20
1. sorLA
sorLA B
p
sorLA
sorLA
pH
sorLA (sorLAect)
sorLAect
26
sorLAect
sorLAect
Vps10p YP
+EGF
(Vpsl10pYE)

3
sorLAect

sorLAect

sorLAect

sorLAect

2
2 sorLAect

sorLAect

(1) sorLAect
sorLAect

N C

[11]

sorLA LDLR
LA 11

sorLA LDLR

sorLAect
< i< 54 F & 232kDa

1 HEK293T

PA

7.5% Oriole(Bio-Rad)
uv

sorLAect RAP




sorLAect RAP
(PA [12]
sorLAect (D
RAP
RAP sorLA
sorLA
sorLAect
200mL
PA
HEK293T
(a) %‘?" (b) -
3 # g
K N
/ Fr5
A AN N
<sorLAect >' .é(_m
AN B3R F&8: 232kDa

— 100

T

(i

-
(c)
mAU
15.0 AKTA micro
Superdex 200 Increase 5/150
20 mM Tris pH 8.0
109 150 mM NaCl
0.2 mL/min
5.0
0.0

0.0 0.5 1.0 15 2.0 2.5 mL

2 (a)HEK293T Expi293F sorLAect
(RAP )
ImL PA
7.5%
Oriole (b) PA
sorLAect 7.5%
CBB
(c)sorLAect
2

sorLAect

sorLAect

sorLAect

(b)
sorLAect

Expi293F
Expression System(Thermo Fisher Scientific)
( 2a) Expi293F
30mL PA
( 2b
HEK293T
( 20
void
3mm 600 mesh
(TED PELLA, INC)
5.0 uL
2.0 Y%(w/v)
3
Hitachi H7650
80 kV sorLAect
¢ 3
sorLA



sorLAect

N Vps10p YWTD
§ 2
11 LA
6 type UJ
K2 summit(GATAN)
JEM2200FS( )
420x%420px (700 X700A)
1,000
(
)
sorLAect
sorLA
sorLAect
sorLAect
sorLAect
(2) Vps1OpYE
sorLAect
Vpsl0pYE
96
X 3
CHO ( ) Expi293F
( )
Vpsl0pYE
PEG
Vpsl0pYE 3

(4

(a)
Aggo (MAU) B%: 100
40.0] AKTA pure 80
HiTrap Q 1mL
30.0{ 20 mM Tris pH 8.0 60
Buffer A: 20 mM
20.01  Buffer B: 1M NaCl 10
1.0 mL/min
10.0 »
0.0 b
0.0 10.0 20.0 30.0 mL
(b)

Aggo (MAU)

16.09 .
AKTA pure
12.0{ Superdex 200 Increase
10/300
8.01 20 mM Tris pH 8.0
150 mM NaCl
4.0 R
0.75 mL/min

0.0
0.0 20 40 6.0 80 10.0 12:0 140 16.0 180 20.0 22.0 mL

4 VpslOpYE (a) (b)

(a)

pH

VpslOpYE

(3) sorLA VpslOp
93201 Fab
VpslOpYE
Fab

sorLA Vpsl0p

sorLA Vps10p
[10] sorLA Vps10p

sorLA Vps10p
93201
Fab
93201 Fab
Vpsl0pYE
93201 Fab

93201  sorLA VpslOp

93201 Fab sorLA Vps10p
C 10CCb

( Sa)
sorLA N

(Proy4.15: LPQDKGFLVVQGDP
R) sorLA Vps10p

B
Proj4.1s
180° ( 5b)

93201 Vpsl10p



(a) \‘A

sorLA Vps10pR 44> ()

= \{\ «l T

T \ A
93201 Fab(¥¥xv%, 1) - A% BN
" SN HONN

N WL

Vps10p & iFigis

Qp L
93201 Fab#E & 1KHEE
5 (a) sorLA Vpsl0p 93201 Fab
(b)
(Proy4.08) (b) Projs.s
sorLA Vps10p
Projs.as
p B
93201 Fab §
p
Vps10p
p
sorLA Vps10p
p
Vps10p
AP
sorLA Vps10p

[1]C.R. Scherzer, K. Offe, M. Gearing, H.D.
Rees, G Fang, C.J. Heilman, C. Schaller,
H. Bujo, A.L. Levey, and J.J. Lah, “Loss of
apolipoprotein E receptor LR11 in Alzheimer’s
disease,” Arch. Neurol.,, vol.61, no.S8,
pp. 1200-12035, 2004.

[2]JE. Rogaeva, Y.Meng, J.H. Lee, Y.Gu,
T. Kawarai, F. Zou, T. Katayama, C. T. Baldwin,
R. Cheng, H.Hasegawa, etal., “The neuronal
sortilin-related receptor SORL1 is genetically
associated with Alzheimer’s disease,” Nat. Genet.,
vol. 39, no. 2, pp. 168-177, 2007.

[3]S. E. Dodson, O. M. Andersen, V.Karmali,
J. J. Fritz, D. Cheng, J. Peng, A.1. Levey, T.E.
Willnow, and J.J. Lah, “Loss of LR11/sorLA
enhances early pathology in a mouse model of
amyloidosis: evidence for a proximal role in
Alzheimer’s disease.,” J Neurosci, vol. 28, no. 48,
pp. 1287712886, 2008.

[4]K. Bettens, N. Brouwers, S. Engelborghs, P. P.
De Deyn, C. Van Broeckhoven, and K. Sleegers,
“SORLI is genetically associated with increased
risk for late-onset Alzheimer’s disease in the
belgian population,” Hum. Mutat., vol. 29, no. 5,
pp. 769-770, 2008.

[5]L. Jacobsen, P. Madsen, S. K. Moestrup, A. H.
Lund, N. Tommerup, A. Nykjaer,
L. Sottrup-Jensen, J. Gliemann, and C.M.
Petersen, “Molecular characterization of a novel
human hybrid-type receptor that binds the
alpha2-macroglobulin receptor-associated
protein.,” J Biol Chem, wvol.271, no.49,
pp- 31379-31383, 1996.

[6]H. Yamazaki, H. Bujo, J. Kusunoki,
K. Seimiya, T. Kanaki, N. Morisaki, W.]J.
Schneider, and Y. Saito, “Elements of neural
adhesion molecules and a yeast vacuolar protein
sorting receptor are present in a novel
mammalian low density lipoprotein receptor
family member.,” J Biol Chem, vol. 271, no. 40,
pp. 24761-24768, 1996.

[7]K. Taira, H. Bujo, S. Hirayama, H. Yamazaki,
T. Kanaki, K. Takahashi, I. Ishii, T. Miida, W. J.
Schneider, and Y. Saito, “LR11, a mosaic LDL
receptor family member, mediates the uptake of
ApoE-rich lipoproteins in vitro,” Arterioscler.
Thromb. Vasc. Bial., vol. 21, p. 1501 506, Sep
2001.

[8]L. Jacobsen, P. Madsen, C.Jacobsen, M. S.
Nielsen, J. Gliemann, and C.M. Petersen,
“Activation and functional characterization of the
mosaic receptor sorLA/LR11.,” J Biol Chem,
vol. 276, no. 25, pp. 22788-22796, 2001.

[9]S. Caglayan, S. Takagi-Niidome, F. Liao, A.-S.
Carlo, V. Schmidt, T. Burgert, Y. Kitago, E.-M.
Fiichtbauer, A. Fiichtbauer, D.M. Holtzman,
etal., “Lysosomal sorting of amyloid-f by the
SORLA receptor is impaired by a familial
Alzheimer’s disease mutation,” Sci. Trans. Med.,
vol. 6, no. 223, pp. 223ra20-223ra20, 2014.
[10]Y. Kitago, M. Nagae, Z. Nakata,
M. Yagi-Utsumi, S. Takagi-Niidome, E. Mihara,
T. Nogi, K. Kato, and J. Takagi, “Structural basis
for amyloidogenic peptide recognition by
sorLA,” Nat. Sruct. Mol. Bail., vol. 22, no. 3,
pp. 199-206, 2015.



[11]D. J. Leahy, C. E. Dann, P. Longo, B. Perman,
and K. X. Ramyar, “A mammalian expression
vector for expression and purification of secreted
proteins for structural studies,” Protein Expr.
Purif. vol. 20, no. 3, pp. 500-506, 2000.

[12]Y. Fujii, M. Kaneko, M. Neyazaki, T. Nogi,
Y. Kato, and J. Takagi, ‘“PA tag: a versatile
protein tagging system using a super high affinity
antibody against a dodecapeptide derived from
human podoplanin,” Protein Expr. Purif., vol. 95,
pp. 240-247,2014.

3
(2015 ): sorLA
Vps10p

Vol.57(6), 331-337
(2015 8/22):
sorLA  VpslOp

B
Alzheimer
vol.254(8), 535-539.
(2015 2/28)

sorLA B
vol.252(9),
963-964.
3
Fab
sorLA Vps10p
16
2016 6 (
)

Kitago Y, Arimori T, Takagi J. New format
antibody drives the crystallization of sorLA
VpslOp domain. Diffraction Methods in
Structural ~ Biology, Gordon Research
Conference. Poster. 17-22 Jul 2016,
Lewiston ME, USA

Kitago Y, Junichi Takagi. Molecular
mechanism for peptide recognition by sorLA
VpslOp domain. The 10th International
Symposium of the Institute Network. Oral.
23rd Jul 2015, Sapporo, Japan.

()
KITAGO, Yu

60507185



