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Design of artificial molecules that bind to amyloid B peptide (AB) and control of AR aggregation
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0 Protein misfolding is closely related to the neurodegenerative
diseases such as Alzheimer’s disease (AD) and Huntington’s
disease. In AD, amyloid B-peptide (AB) is a principal component
of the cerebral plaques found in the brains of patients. In vitro
studies revealed that AB is capable of self-assembling into
amyloid fibrils via several oligomeric states. In recent advances,
soluble oligomeric species of A} are more toxic to neuronal cells
than monomeric form and mature fibrils of AB. In this review, we
describes the construction of molecules capable of interacting
with AB to control the aggregation of AB. In vitro selection using
an RNA pool against AB was performed to construct RNA
aptamers against Ap. Selected RNA aptamers bound to AB1-40
and inhibited the aggregation of AB1-40. We also designed the
peptides, based on the sequence of AB14-23, capable of forming
amyloid-like fibrils by capturing soluble AP oligomers. Moreover,
designed protein variants, based on the B-barrel proteins such as
green fluorescent protein (GFP) and insulin-like growth factor 2
receptor domain 11 (IGF2R-d11), comprising pseudo-Ap B-sheet
structures, inhibited the Ap aggregation efficiently. These studies
contribute to understanding how protein misfolds and designing
the therapeutic reagents against AD.
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Fig. 1 (A) Schematic representation of the generation of A. Ap is the main
component of senile plaques in patients with Alzheimer’s disease.
(B) Schematic illustration of A aggregation into amyloid fibrils.
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Fig. 2 Schematic illustration of in vitro selection of RNA aptamers that bind to
the AB1-40 conjugated with the colloidal gold.7
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Fig. 3 (A) Fluorescent anisotropy changes of fluorescein-labeled E2 (left) and
N2 (right) as a function of AB1-40 concentrations. Dissociation constants (Kd)
are estimated by using an equation with assumption of 1 : 1 stoichiometry. (B)
Inhibition of AB1-40 aggregation by E2 and N2 RNA aptamers. AB1-40 (100 uM)
was incubated with or without RNA aptamer (25 uM) at 37° C for several hours,
and the aggregation of Af was detected by an ELISA assay. (C) Schematic
representation of the inhibition of A aggregation by RNA aptamers.”
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Fig. 4 (A) Schematic representation of capturing AB1-42 oligomers using
the designed peptide, LF. Transmission electron microscopy measurements
revealed that AB species detected by immuno-staining with gold nanoparticles
appeared with the peptide amyloid-like fibrils. (B) Fluorescence increase of
thioflavin T (ThT) before and after 8 hours incubation of the LF peptide (100 uM)
with and without matured AB1-42 fibrils (0, 1, 5, 10 uM / monomer). Incubation
was carried out at 37C. (C) Size-exclusion chromatography (SEC) analysis of
the supernatants after centrifugation before (solid line) and after 2 hours of
incubation with LF (dushed line) on a Superdex 75 column.®®
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Fig. 5 (A) Schematic representation of 3-(4,5-dimethylthiazol-2-yl)-

2,5-diphenyltetrazolium bromided MTTOassay to assess the live cells. (B) MTT
assay of the PC12 cells in the presence of toxic AB1-42 oligomers (5.0 uM /
monomer) with or without LF peptide. Cells (2 x 10* /wells) were incubated with

peptides at 37°C for 6 hours."
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Fig. 6 (A) Schematic illustration of design of the GFP variants in which
pseudo-Ap B-sheets are embedded. Designed protein, P13H and AP13Q mimic
the parallel and antiparallel B-sheet models, respectively, of AR amyloid fibrils. (B)
Fluorescence excitation and emission spectra of GFP, AP13Q, and P13H. A
=490 nm and Aem = 510 nm. (C) Inhibition of AB1-42 oligomerization by GFP,
P13H, and AP13Q. The amounts of Ap oligomers were calculated from the data
of ELISA. (D) Images of the inhibition mechanism of Af oligomerization using

P13H variant."
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Fig. 7 (A) Schematic illustration of insulin-like growth factor 2 receptor domain
11 (IGF2R-d11) variants in which pseudo-Ap B-sheets are embedded. IG11-KK
and IG11-KA mimic the parallel and antiparallel B-sheet models, respec ively, of
AR amyloid fibrils. (B) Inhibition of AB1-42 aggregation by IGF2R-d11 wild type,
IG11-KK, and IG11-KA. ThT fluorescence increases after 24 hours of incubation
were shown. AB1-42 (40 uM) was incubated with or without protein (4.0 uM)."
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Inhibition Assay: Captopril
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16-Amino-1-hexadecanethiol, hydrochloride

10 mg 16,000 A458

100 mg 48,000 A458
15-Carboxy-1-pentadecanethiol

10 mg 13,000 C429

100 mg 39,000 C429
16-Hydroxy-1-hexadecanethiol

10 mg 13,000 H394

100 mg 39,000 H394

Biotin-SAM Formation Reagent
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-Bacstain- series
Ready-to-Use 00000000000 -Bacstain-0 000000

- Bacstain - CTC Rapid Staining Kit (for Flow cytometry, for Microscopy)
cTCcOU00O0OO000O0oO000o0O000000o0o0oO00o0oOo0O000o0o0o0o00ooOoOoooOo CcTcooonoooooonao
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- Bacstain - CFDA solution

CFDA ( Carboxyfluorescein diacetate ) 0 0 0 0 00000000000 DOO0O000O0ODOOOOOO00OOOOOOOO CFDAD DMSO
JOod00ooodooooooooooboooooooooon

- Bacstain - DAPI solution, PI solution, AO solution, EB solution
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-Bacstain- CTC Rapid Staining Kit (for Flow cytometr CTC formazan

’ 1 Oogassay(/s 20,(3)/00 V BSO1
-Bacstain- CTC Rapid Staining Kit (for Microscopy)

100 assays 20,000 BS02 DARLAC. BB

-Bacstain- CFDA solution 100 assays 15,000 BS03 esterase
-Bacstain- DAPI solution 100 assays 7,800 BS04 /O/—ﬁ-
-Bacstain- AO solution 100 assays 7,800 BS05 /
-Bacstain- EB solution 100 assays 7,800 BS06

-Bacstain- Pl solution 100 assays 7,800 BS07 CFDA | EmEmiEm

-Bacstain - 00 0 000
CTC/DAPIO OO O (L.casei NBRC15883) CFDA/DAPI O 0 OO (B.cereus NBRC13474)
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reagentB5uL 00008700 50000000000 00 DAPIsoluon 1 pL 000000 30000000000

3) -Bacstain- DAPI solution 1 WL 0000000 50000000000 3 000000D00DO00000000000000000PBS()D
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URL : http://www.dojindo.co.jp/
E-mail : info@dojindo.co.jp
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