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Abstract
Developments of new methods that meet the demand of high-throughput, high-fidelity screening
of hit compounds are important to searching modalities of important diseases such as neurological
disorders, HIV, and cancer. A surface plasmon resonance (SPR)-based method capable of
continuously screening enzyme inhibitors at a single chip with antibody-amplified signal
enhancement is developed. The proof of concept is demonstrated by monitoring the cleavage of
chip-confined peptide substrates (a segment of the amyloid precursor protein (APP) with the Swiss
mutation) by β-site APP cleaving enzyme 1 (BACE1). In the presence of a non- inhibitor, BACE1
clips the peptide substrate at the cleavage site, detaching a fragment that is homologous to the N-
terminus of the amyloid beta (Aβ) peptide. Consequently, a subsequent injection of the Aβ
antibody does not lead to any molecular recognition or SPR signal change at the chip. In contrast,
abolishment of the BACE1 activity by a strong inhibitor leaves the peptide substrate intact, and
the subsequent antibody attachment produces an easily detectable SPR signal. Compared to the
widely used FRET (fluorescence resonance energy transfer) assay, the method reported here is
more cost effective, as unlabeled peptide is used as the BACE1 substrate. Furthermore, the assay
is more rapid (each screening cycle lasts for ca. 1.5 h) and can be continuously carried out at a
single, regenerable SPR chip for more than 30 h. Consequently, excellent reproducibility (RSD%
< 5%) and throughput can be attained. Two inhibitors were screened and their half maximal
inhibitory concentrations (IC50) determined by the SPR method are in excellent agreements with
values deduced from ELISA and mass spectrometry.

INTRODUCTION
High-throughput drug screening generally relies on rapid and multiplexed evaluations of
binding affinities between a target molecule and a plethora of drug candidates extracted
from natural products or available from the combinatorial libraries of synthetic compounds.
In the era of genomics and proteomics, the formidable task of high-throughput drug
discovery is now confronted by new challenges such as continuously changing targets,
targets of ill-defined structures, and complications in kinetic and biochemical assays of
newly available drug candidates.1,2 Many detection methods have been employed for drug
screening, which include, but are not limited to, mass spectrometry (MS),3,4 NMR,5–7

calorimetry,8,9 absorbance and fluorescence (FRET, fluorescence anisotropy, etc.)
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measurements,10,11 and surface plasmon resonance (SPR)12,13. For automated and high-
throughput assays, these detection methods are used in conjunction with robotic solution
delivery systems that accommodate simultaneous readouts of multiple reactions. For
example, MS has become a powerful tool when combined with separation-based techniques
for proteomics research.3,14 The conventional thermal shift assay can be miniaturized in a
high-density microplate format when differential scanning calorimetry is replaced with
spectrofluorimetry.8,15 Finally, the widely used high-density microarrays (chips) are
developed with fluorescence imaging of molecules labeled with different fluorophores.10,16

While the aforementioned approaches are useful for initial compound screening,
determination of the relative binding affinities is insufficient to firmly identify hit
compounds. This is because a strong ligand does not necessarily bind to the active site(s) of
the target molecule. This problem is further exacerbated by the fact that many target
molecules do not have known X-ray or NMR structures (i.e., binding sites are not known) or
lack in vivo ligands.1,5,17 Thus, binding assays are typically aided by functional studies
(e.g., enzymatic activity assays, which determine inhibitory potency according to the
inhibition concentrations or dosages).1,17–19

The sequential proteolysis of the transmembrane APP by the β-secretase (i.e., BACE1) and
γ-secretase20 results in aberrant overproduction of Aβ peptides (e.g., Aβ(1–40) and Aβ(1–
42) peptides). Subsequent aggregation of Aβ peptides and accumulation of Aβ aggregates
lead to neuronal cell damage and ultimately Alzheimer’s disease (AD).21,22 Therefore,
inhibition of BACE1 has been considered as a possible modality to treat AD.23 ELISA
(enzyme-linked immunosorbent assay) is the first reported method for assessing BACE1
inhibition, and currently the more commonly used assay is FRET.24–26 In FRET, two
different fluorophores are attached to both ends of a BACE1 peptide whose cleavage by
BACE1 separates the two fluorophores, causing a change in the fluorescence signal. In
contrast, when the BACE1 activity is suppressed by an inhibitor, the FRET process is
unhalted. Ermolieff et al. cloned memapsin2 (BACE1) and devised an FRET assay to
evaluate the enzymatic activity.27 Later on, FRET between fluorophores attached to
segments of APP with the Swiss mutation (KM→NL28) was used to assess the efficacies of
statine-based peptidic inhibitors29 or to demonstrate the amenability of a fluorescence plate
reader to high-throughput screening.24 Using a peptide substrate sandwiched by CdSe/ZnS
quantum dots (QDs) and gold nanoparticles, Choi et al. recently extended FRET to BACE1
inhibitor screening in living cells.30 However, traditional FRET assays have relatively small
stokes shifts and the near-UV wavelengths for fluorophore excitation could overlap with the
absorption peaks of many small molecules.24 As a consequence, the choices of the donor/
acceptor pairs in many applications is limited and varies from study to study.24,27,30,31

Although the use of QDs offers a unique approach to fine-tune the excitation wavelength,
the instability of QDs at acidic pH where BACE1 exhibits higher activity is a limitation.
Labeling both ends of a peptide substrate with fluorophores also increases assay cost and the
steric hindrance imposed by the fluorophores (especially nanoparticles) could decrease the
BACE1 activity. Such steric hindrance might be the reason why relatively long reaction
times (≥ 3 h) are needed for FRET-based BACE1 inhibition assays.24,30

In recent years SPR has emerged as a viable alternative for studying biomolecular
interactions.32–34 In contrast to fluorescence measurements, which require fluorescent
tags,31 or NMR, which typically resorts to isotope labeling,5,6,35 detection of mass changes
at the solution/metal interface by SPR obviates the need for labeling the ligand or receptor
molecules. SPR measures the changes in dielectric constants associated with binding
reactions, which increase with sizes of molecules bound to the SPR chips.36 Because many
pharmaceutical drugs are small compounds,1,17 their attachments to the chip-confined target
molecules can be difficult to measure. Although for drug discovery simultaneous screening
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of many compounds in multiple fluidic channels by imaging SPR (SPRi) is more desirable,
the use of a CCD camera in SPRi further compromises the detection sensitivity.32,37–39 As a
result, it is still relatively challenging for SPR and SPRi to screen small molecules.40 To
overcome the sensitivity issue, efforts have been made to design more sensitive SPR
instruments32,37 or to devise signal amplification schemes involving enzymatic reactions,
nanoparticles, and antibody.41–44 Utilization of the localized SPR effect45,46 has also
significantly improved the sensitivity for detecting oligonucleotides and small peptides.
With enzymatic reactions, nucleic acids and proteins have been quantified at ultra-trace
levels.47–49 Mrksich and co-workers were the first to design peptide chips and used SPR as
one of several different techniques to perform quantitative determination of protein kinase
activity.50 In their work, the anti-fouling (prevention of nonspecific adsorption) capability of
self-assembled monolayers (SAMs) and cross-linking reactions for controlled
immobilization of peptides were also elegantly demonstrated. However, phosphoimaging,
instead of SPR, was used for assaying kinase inhibitors. Using a conjugate of streptavidin-
biotinylated antibody for SPR signal amplification, we recently quantified sub-nanomolar
levels of amyloid beta (Aβ) peptides in cerebrospinal fluids.44 Nevertheless, the combined
use of signal amplification and SPR-based enzymatic assays for screening small molecule
compounds has remained largely unexplored.

In this work, we mixed BACE1 with each of the three candidate compounds (Table 1) and
used SPR to study their effects on inhibiting the BACE1 cleavage of the immobilized
peptide substrates (cleavage sites denoted by residues in italics). The peptide substrates used
for this work are not labeled and can be easily produced by an automatic peptide
synthesizer. We determined the BACE1 inhibition by examining whether and how many of
the Aβ antibody molecules can be attached to the peptide substrates (antibody recognition
segment underlined in Table 1). We demonstrate that multiple enzymatic assays at a single
SPR chip can be performed for an extended period. Consequently, the assay cost and time
are reduced, and the accuracy and reproducibility of the assays are significantly improved.

EXPERIMENTAL SECTION
Chemicals and Materials

N-hydroxysuccinimide (NHS), N-(3-dimethylaminopropyl)-N′-ethylcarbodiimide
hydrochloride (EDC), ethanolamine hydrochloride, triethyleneglycol mono- 11-
mercaptoundecyl ether (HSC11PEG3-OH), NaH2PO4, Na2HPO4, streptavidin (SA), biotin-
maleimide and Tween 20 were acquired from Sigma (St. Louis, MO). Sodium acetate and
acetic acid were purchased from Fisher Scientific (Pittsburgh, PA). N-(5-amino-1-
carboxypentyl) iminodiacetic acid (aminated NTA) and imidazole were obtained from
Dojindo Inc. (Rockville, MD) and Fisher Scientific Inc., respectively. Hexaethylene glycol
mono-11-mercaptoundecyl acid (HSC11PEG6-COOH) was purchased from Sensopath
Technologies (Bozeman, MT). The antibody (clone 6E10) that is specific to the EFRHDS
segment at the N-terminus of Aβ peptides was obtained from Covance Inc. (Dedham, MA).
Recombinant human BACE1 was purchased from MP Biomedicals, LLC (Solon, OH).

KTEEISEVN-Sta-VAEF (compound 1 in Table 1) and Ph-LL-4,5-dehydro-L-CHO
(compound 2) were purchased from Anaspec Inc. (Fremont, CA) and BaChem Inc.
(Torrance, CA), respectively. The peptide substrates for BACE1,
CGGGKTEEISEVNLDAEFRHDSGY and H6KTEEISEVNLDAEFRHDSGY and
compound 3 were synthesized in house on an automatic peptide synthesizer (Symphony
Quartet, Protein Technologies, Inc., Tucson, AZ). It has been reported that the length of the
peptide does not affect the enzymatic activity of BACE1 so long as the
KTEEISEVNLDAEF sequence is included.51 Insertion of the GGG segment between the
substrate and the cysteine residue or use of a hexahistidine extension helps position the
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peptide substrate away from the SPR chip surface so that a higher BACE1 cleavage
efficiency can be attained. These peptides were purified with reversed-phase
chromatography (Shimadzu AD, Columbia, MO) using a column (Jupiter-10-C18-300, 10
mm i.d. × 250 mm) from Phenomenex (Torrance, CA) and verified with an electrospray
mass spectrometer (Exactive, Thermo-Fisher Inc., Santa Clara, CA).

Instrument
The SPR measurements were conducted on a BI-SPR 4000 system equipped with a
temperature controller (Biosensing Instrument Inc., Tempe, AZ). Phosphate running buffer
(pH 7.4, 10 mM phosphate) containing 0.01% (V/V) Tween 20 was degassed under vacuum
for 30 min. The samples were preloaded into a 200 μL sample loop on an injection valve
and then delivered to the flow cell by a syringe pump (Model KDS260, KD Scientific,
Holliston, MA).

Procedures
Solution Preparation—All stock solutions were prepared daily with deionized water
collected from a water purification system (Simplicity 185, Millipore Corp, Billerica, MA).
HSC11PEG6-COOH and HSC11PEG3-OH were dissolved in anhydrous ethanol. BACE1
was prepared in acetate buffer (20 mM, pH = 4.5), because its enzymatic activity is much
greater at acidic pH. The peptide substrates and the Aβ antibody were diluted with running
buffer. The three compounds screened were first dissolved in DMSO and then diluted with
acetate buffer.

Modification of SPR Chips—Au films coated onto BK7 glass slides were purchased
from Biosensing Instrument Inc. and annealed in a hydrogen flame to eliminate surface
contaminants. Coating of the Au SPR chips with mixed PEG monolayer followed our
reported procedure.44 Two types of derivatized PEG chips (SA and NTA coated onto PEG)
were produced in house according to published procedures.44,52 For the SA-coated PEG
chip, biotin-melamide was first immobilized onto the SA chip. Flowing 10 μM substrate 1
(cf. Table 1) over the resultant SPR chip at 20 μL/min results in attachment of ca. 400 pg/
mm2 of the substrate. As for the NTA- coated chip, 40 mM NiCl2 was allowed to flow over
the chip at 20 μL/min for 10 min. Injecting 10 μM substrate 2 into the fluidic channels leads
to a surface coverage that is slightly less than (< 10%) that of substrate 1 at the SA-coated
PEG chip.

Inhibitor Screening—Compounds to be screened were mixed with 10 nM BACE1 and
the resultant solutions were introduced into the fluidic channels at 3 μL/min for 1 h.
Subsequently, the residual solutions were removed by flushing the channels with the running
buffer at 20 μL/min. To assess the potency of the inhibitor, 20 nM Aβ antibody was
injected. The activity of BACE1 at the body temperature (37°C) and acidic pH (4.5) was
confirmed by HPLC.

RESULTS AND DISCUSSION
The scheme of continuous SPR screening of BACE1 inhibitors at a single chip is illustrated
in Figure 1. Modifying the SPR Au chip with a mixed monolayer of PEG/carboxylated PEG
reduces nonspecific adsorption of BACE1 and the antibody. Tethering the BACE1
substrates can be accomplished by a variety of cross-linking reactions. In this work, the
cysteine-terminated BACE1 substrate can be anchored onto the SA chip using biotin-
melaimide. Alternatively, the His-terminated substrate can be affixed to the Ni-NTA chip.
The substrate fragment remaining at the chip can be conveniently removed by imidazole,
and the regenerated chip can be re-grafted with the full-length BACE1 substrate (cf. steps
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denoted by the dashed arrows). The molecular weight of the Aβ antibody is 150000 Da,
which is much greater than that of the detached peptide fragment, DAEFRHDSGY (1195
Da). Consequently, the large mass of the antibody amplifies the otherwise small or difficult-
to-detect SPR signal associated with the loss of the peptide fragment.

With two fluidic channels, any background signal (e.g., bulk refractive index change or
environmental noise) can be subtracted by serially flowing the antibody solution into a
reference channel (no substrate pre-immobilized) and the analytical channel (substrate pre-
immobilized and exposed to BACE1). In Figure 2A, no binding signal in curve a is expected
because the antibody-recognition (EFRHDS) segment had been cleaved off the chip surface
by BACE1. We observed a similar response from the chip that was first exposed to a
mixture of 10 nM BACE1 and compound 3 (curve b). This suggests that compound 3 is
either a non-inhibitor or the concentration used is too low to inhibit the BACE1 activity.
Notice that the nonspecific adsorption of BACE1 and the antibody is absent at the PEG film.
Interestingly, upon mixing BACE1 with sub-nM compound 1, we detected antibody binding
and found that the amount of antibody attachment is dependent on the inhibitor
concentration (curves c and d). We obtained curve e at a surface that was only exposed to
the phosphate running buffer and the red curve at a chip that was exposed to compound 1
dissolved in acetate buffer. That curve e and the red curve are largely congruent is indicative
of little interaction between compound 1 and the immobilized peptide substrate.
Furthermore, between curves d and e, the steady-state signals (at ca. 250 s after the antibody
injection) are the same, suggesting that compound 1 at 120 nM completely inhibits the
BACE1 activity. In contrast, 40 nM compound 1 is insufficient to completely halt the
peptide cleavage by BACE1, since the steady-state signal in curve c is about 30% less than
that in curve e.

The two SPR channels can also be used for simultaneous screening of two different
inhibitors or two different concentrations of the same inhibitor (Figure 2B). In this
configuration background subtraction cannot be performed because both fluidic channels
exhibited inhibition of the BACE1 activity by the two different compounds. Consequently, a
small blip at the end of the injection (inset of Figure 2B) was observed. Nevertheless, the
presence of a small blip does not affect the determination of the inhibitory effect, as the net
changes in the baseline SPR signals before and after the antibody injection (i.e., the total
amount of antibody molecules attached to the chip surface) are the same between
sensorgrams collected with and without background corrections. Notice that 30 nM
compound 1 exhibits a higher inhibitory effect than 2 μM compound 2. Thus, compound 1
is a much more potent inhibitor.

We determined the optimal BACE1 concentration and reaction time for the most extensive
cleavage of the BACE1 substrate. In Figure 3A, the SPR signal decreases precipitously with
the BACE1 concentration between 0.1 and 5.0 nM. We did not observe any antibody
attachment beyond 10.0 nM. We found a similar trend for the dependence on the reaction
time, which shows no antibody attachment at 60 min and beyond. Thus 10.0 nM and 60 min
are the optimal BACE1 concentration and reaction time.

For inhibitor screening, it is desirable that assays are performed rapidly and continuously.
Furthermore, accuracy in determining the efficacy of inhibition would be significantly
improved if comparison of two compounds or two concentrations of the same compound is
made with results obtained from the same SPR chip. Acquiring a large amount of data at a
single chip also makes identification of hit compounds a time-efficient and cost-effective
process. These attractive features can be obtained by using the Ni-NTA-coated PEG chip.
Figure 4 shows four SPR screening cycles comprising BACE1 cleavage, antibody
attachment, surface regeneration, and substrate reattachment. A day’s experiment always

Yi et al. Page 5

Anal Chem. Author manuscript; available in PMC 2014 April 02.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



begins with the injection of an antibody solution (cf. the injection peak indicated by the
leftmost red arrow). The net SPR signal increase corresponding to the “maximal antibody
coverage” established the reference value to which the extent of BACE1 inhibition can be
compared. Notice that injection of 20 mM NaOH solution causes the baseline to return to its
original value (blue arrow), indicating that the attached antibody molecules had been
completely desorbed. Now the chip is ready for inhibitor screenings. Each cycle begins with
an injection of a mixture of BACE 1 and compound to be screened (indicated by the green
arrow in each cycle). In cycle 1, the signal fluctuation upon BACE1 injection is a
convoluted result of the following parameter changes: (1) a more acidic acetate buffer/
0.05% DMSO solution (switched from the neutral phosphate running buffer), (2) a higher
temperature (elevated from 25 to 37°C), and (3) a slower flow rate (decreased from 20 to 3
μL/min). These parameters were changed to achieve the highest BACE1 activity. Similar
behavior was also observed at SA chips. We observed no antibody attachment when BACE1
is uninhibited (cf. cycle 1) or a value smaller than the “maximal antibody coverage” when
BACE1 is partially inhibited (cycle 2). Before the next screening cycle, the peptide
fragments remaining at the sensor chip need to be removed, which can be accomplished by
flushing the fluidic channels with 200 mM imidazole (injection peaks identified by the black
arrows). The completely regenerated chip can then be recoated with the full-length peptide
substrate (peaks denoted by the purple arrows). We found that the amount of antibody
attachment is the same as the “maximal antibody coverage” when BACE1 is completely
inhibited (cf. cycle 3). In this case, the chip surface can be simply regenerated with NaOH
before the subsequent screening cycle (cf. the partially shown cycle 4). In cycle 4, 2 μM
compound 2 mixed with BACE1 was injected first (injection commenced at the time
indicated by the green arrow), which was followed by injection of the antibody solution
(denoted by the red arrow). The sensorgram exhibited a peak smaller than the “maximal
antibody coverage”, suggesting that compound 2 at 2 μM partially inhibits BACE1. A
typical screening cycle lasts for about 1.5 h, which is faster than those in FRET-based assays
(typically ~3 h).24,30 The multiple screening cycles shown in Figure 4 can be continuously
run for at least 30 h without discernible signal degradation. Any small signal degradation
after numerous repetitions is likely caused by either incomplete stripping of the cleaved
peptide segments or failure to reattach the full-length peptide substrate to the initial surface
coverage. We also found that the peptide-covered NTA chips remain viable for at least four
days under a continuously flowing stream of the running buffer. The method should be
readily implementable with an autosampler, which enables unmanned screening of many
compounds for an extended period of time. We also envision that the methodology can be
readily extended to imaging SPR (SPRi), which will further enhance the sample throughput
by screening samples in multiple fluidic channels. Along this line, we should note that the
signal amplification scheme in our method should compensate for the lower sensitivity
inherent in most common SPRi instruments.37,53,54

Finally, we should mention that random errors given rise by different chips are largely
absent in results collected from a single chip. We measured SPR signals as a function of
concentrations for compounds 1 and 2 (Figure 5) and deduced their IC50 values. The two
plots in Figure 5 are of the sigmoidal shapes expected from an enzyme-inhibition assay.55

The IC50 values of compound 1 (29 nM) and compound 2 (2.6 μM) are in excellent
agreements with those deduced with other methods (30 nM for the former,26 measured from
ELISA, and 3.0 μM for the latter,2 determined by MS). All of the RSD values of the data
acquired at Ni-NTA chips are less than 5%, which are in contrast to the higher RSD values
(~10%) of the data collected from multiple SA-coated PEG chips.
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CONCLUSION
We successfully developed an SPR-based, signal-amplified enzymatic assay for facile
inhibitor screening. Compared to the commonly used FRET method, our assay obviates the
use of fluorophore-labeled peptide substrates. Moreover, initiating the (inhibited) enzymatic
reaction at the surface/solution interface is a better mimicry of the BACE1 cleavage of APP
at the neuronal cell surface. A particularly noteworthy advantage of the renewable chip is
that multiple assays can be continuously performed, which enhances sample throughput and
reduces assay cost. Inhibitory concentrations (dosages) of hit compounds can also be more
accurately and reproducibly deduced when a single SPR chip is used. The methodology
developed herein should also be applicable to the searches of candidate compounds for
inhibiting other enzymes (e.g., HIV-1 protease, which is also an aspartate-cleaving enzyme).
Another attractive feature is that numerous cross-linking reactions developed for SPR afford
versatile immobilization of enzyme substrates and surface regeneration. Finally, verification
of the inhibition with an antibody not only ensures the fidelity of the enzymatic assay, but
also enhances the assay signals for evaluating both strong and weak inhibitors.
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Figure 1.
Schematic representation of continuous SPR screening of inhibitory compounds for BACE1
at a single chip. The histidine-terminated BACE1 substrate (cleaving site shown in red and
antibody recognition segment in green) is tethered onto a Ni-NTA film. BACE1 in the
presence of a non-inhibitor cleaves the substrate and the detachment of the antibody-
recognition segment at the surface prevents the antibody from adsorbing to the chip (middle
panel). The surface can be regenerated and recoated with the full-length peptide substrate
(steps depicted by dashed arrows in the top panel). In the presence of a potent inhibitor,
blockage of the BACE1 active site inhibits the enzymatic activity. Consequently,
recognition of the intact substrate by the antibody produces a large SPR signal (bottom
panel).
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Figure 2.
(A) Background-subtracted SPR sensorgrams corresponding to injections of 20 nM antibody
at 20 μL/min into fluidic channels wherein the pre-immobilized substrate had been exposed
to (a) 10 nM BACE1 only, (b) 10 nM BACE1 mixed with 120 nM compound 3, (c) 10 nM
BACE1 mixed with 40 nM compound 1, (d) 10 nM BACE1 mixed with 120 nM compound
1, and (e) phosphate running buffer only. A sensorgram corresponding to pre-exposure to
120 nM compound 1 dissolved in acetate buffer is shown in red. (B) SPR sensorgrams
obtained by injecting 20 nM antibody into channels wherein the substrate had been pre-
exposed to 10 nM BACE1 mixed with 30 nM compound 1 (CH1) and 10 nM BACE1 mixed
with 2.0 μM compound 2 (CH2). The inset is an enlarged view of the small blip indicated
by the red circle. The solid and dashed arrows indicate the beginnings and endings of
injections, respectively. SA-coated PEG and cysteine-terminated BACE1 (substrate 2) were
used for these experiments.
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Figure 3.
Dependence of the amount of antibody attachment on (A) BACE1 concentration and (B)
BACE1 cleavage time. In (A) the BACE1 exposure time was 1 h and in (B) the
concentration of BACE1 was 10 nM. The data points are averages of three replicate
measurements.
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Figure 4.
Continuous screening of BACE1-inhibiting compounds at a single SPR chip, with each
screening cycle encircled by the brackets on top of the Figure. The flow rate and
temperature for the BACE1 cleavage were 3 μL/min and 37°C, respectively, while
injections of other solutions were made at 20 μL/min at 25°C. In cycles 1, 2, 3, and 4, 10
nM BACE1 was mixed with 120 nM compound 3, 20 nM compound 1, 120 nM compound
1, and 2 μM compound 2, respectively. For clarity, the entire BACE1 injection peak is
shown only for cycle 1 and the large imidazole injection peaks are truncated.
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Figure 5.
Dependence of SPR signals on concentrations of compound 1 (A) and compound 2 (B). The
error bars for each data point are computed from three replicate measurements. Ni-NTA
chips were used to obtain the curves.
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Scheme 1.
The statine moiety in compound 1 (left) and the structure of compound 2 (right)
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Table 1

BACE1 peptide substrates and compounds screened

BACE1 Substrates and Compounds Screened Sequences

Substrate 1 CGGGKTEEISEVNLDAEFRHDSGY

Substrate 2 HHHHHHKTEEISEVNLDAEFRHDSGY

Compound 1 KTEEISEVN-Sta-VAEF (Sta = statine)

Compound 2 Ph-LL-4,5-dehydro-L-CHO

Compound 3 DPDNEAYEMPSEEG
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