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Abstract 

Objectives: Using high-performance liquid chromatography (HPLC) we developed and validated an 
in vitro assay for the quantitative determination of beta-site amyloid precursor protein cleaving 
enzyme 1 (BACE1) activity, supplementing limited current methodologies to assess the efficacy of 
BACE1 inhibitor compounds. A hexa-histidine tagged peptide substrate of BACE1 was used as the 
analyte for the determination of in vitro BACE1 activity; it was validated according to ICH guidelines. 
Methods: The HPLC analysis was performed on the Agilent 1290 Series Infinity II UHPLC System 
equipped with a Phenomenex Kinetex EVO C18 (100 × 3 mm) 5 µm column. The method was 
developed using a gradient program comprising of 10% aqueous acetonitrile (0.02 M TFA) to 30% 
aqueous acetonitrile (0.02 M TFA) for 5 minutes at a flow rate of 0.6 mL/min. Results: The method 
showed linearity over the range of 14.92 to 72 µM with 𝑅ଶ = 0.9997. The accuracy of the method in 
terms of mean recovery ranged between 96.62 to 98.38%. The %RSD for intra- and inter-day precision 
were less than 5%. Two commercial inhibitors, AZD3839 and OM99-2, were used to evaluate the 
performance of the method at their respective IC50, resulting in inhibition of 53.46 and 50.74% 
respectively. The described method addresses the void for a practical and cheap alternative to 
quantitatively determine the activity of BACE1 compared to current commercially available detection 
assays. Conclusions: We have successfully developed a HPLC method to measure the inhibitory 
function of two commercial inhibitors of BACE1, indicating suitability of the method for the 
identification and characterisation of novel BACE1 inhibitors. 

Keywords: Alzheimer’s disease; beta-secretase 1; enzyme inhibitor; peptides; high-performance 
liquid chromatography 
 

1. Introduction 

Amyloid precursor protein (APP) is a transmembrane protein involved in several critical cellular 
processes, including synaptic formation and repair, neural plasticity, and intracellular signalling [1]. 
Its proteolytic processing by beta-site amyloid precursor protein cleaving enzyme 1 (BACE1) has 
been the focal point of Alzheimer’s disease (AD) research due to its direct involvement in generating 
β-amyloid (Aβ) peptides [2]. This protease initiates the cleaving of APP at the β-site, producing Aβ, 
which aggregates into amyloid plaques a defining feature of AD. Amyloid plaques are closely linked 
to neurodegeneration and cognitive decline [3]. The widespread impact of AD, a progressive 
neurodegenerative disorder affecting millions globally, places significant emphasis on 
understanding the biochemical pathways contributing to its development. Beyond its clinical 
consequences, AD imposes a substantial economic and social burden, intensifying the urgent need 
for reliable methods to understand and modulate BACE1 activity in Aβ generation [4]. 

Beyond AD, dysregulation in protease activity, including that of BACE1, can extend to other 
diseases. Proteases, crucial in various physiological processes, can become pathogenic when 
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regulation is disrupted. These disruptions often lead to activity-imbalance disorders, with impacts 
ranging from metabolic diseases to inflammatory and cardiovascular conditions [5]. Such diseases 
can present as hereditary or sporadic, demonstrating the complex nature of protease involvement in 
disease aetiology [6]. Therefore, the precise, high-throughput, and adaptable methods to study 
protease function, particularly BACE1, are critical for advancing AD research and broader 
therapeutic development across multiple disease domains, which forms the overall aim of this article. 

Despite significant progress in protease research, current methodologies for characterizing 
protease interactions remain limited. Functional assays, which measure the impact on enzyme 
activity, are essential but are frequently complex, necessitating specialized instruments, skilled 
personnel, and considerable time. Enzyme-linked immunosorbent assays (ELISA) approaches are 
commonly used but are not without drawbacks, including high costs and operational complexity [7]. 
Current methodologies for protease activity assessment have certain drawbacks when applied to 
complex biological systems. Fluorescence-based assays like fluorescence immunoassays (FIA) and 
fluorescence resonance energy transfer (FRET) may encounter issues such as autofluorescence and 
dipole-dipole coupling interruptions, leading to potential false positives or negatives [8,9]. 
Assessment of BACE1 activity using FRET enables high sensitivity and specificity with the use of 
advanced materials, however, has fallbacks in the cost, complexity and limited protease accessibility 
due to addition of fluorescent labels [10]. Additionally, surface plasmon resonance (SPR) can measure 
BACE1 activity in real-time with high sensitivity and label free, however, has limited throughput and 
requires stringent optimization [11]. 

This variability underscores the need for a robust, time-efficient, and versatile method to bridge 
these challenges. This article aims to address this need by developing an innovative and efficient 
analytical method for evaluating BACE1 activity, facilitating advancements in protease-targeted 
therapeutic discovery. The proposed BACE1 activity assay, using reverse-phase high-performance 
liquid chromatography (RP-HPLC), based assay that enables the direct assessment of BACE1 activity. 
Unlike methods that require labelling or tagging, this assay is designed to measure enzyme activity 
without modifying biomolecules, thereby preserving native conditions and enhancing reliability. 
This approach builds on chromatographic techniques but introduces a streamlined and cost-effective 
framework adaptable for routine use. By providing a clear, functional characterization of protease 
activity, this RP-HPLC assay offers a robust alternative that can be integrated into high-throughput 
workflows with minimal resource investment. By optimizing this approach, we contribute a 
significant methodological advancement that facilitates the ease of use of HPLC in protease research. 
The broader significance of this study lies in promoting a simplified pathway for high-throughput 
protease activity assessment, which can be extended to other proteases with the adaptation of new 
liquid chromatography (LC) technologies. This work not only addresses a notable gap in current 
protease research but also lays the foundation for future integration of this technique into drug 
discovery pipelines. 

2. Materials and Methods 
2.1. Method Development 

2.1.1. Preparation of Peptide Analyte and Inhibitors 

The peptide analyte was prepared using microwave-assisted solid-phase peptide synthesis at 
Synpeptide Co., Ltd. (China). Peptide purity was assessed by high-performance liquid 
chromatography (HPLC) (Shimadzu Corporation) and freeze-dried and stored at -20 °C until further 
use. 

2.1.2. Standards and Working Solutions 

Biologically active recombinant BACE1 (AcroBiosystems, USA) was prepared in ultrapure water 
to a concentration of 6.81 µM (400 µg/mL), aliquoted and stored at -80 °C. For preparation of standard 
solutions for validation, an aliquot was heated to 70 °C for 10 min [12], aliquoted and stored at -80 
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°C. The activity of the heat-treated BACE1 was assessed and compared to the activity of the non-heat-
treated sample in the method development. 

The peptide analyte (HHHHHHKTEEISEVNLDAEFRHDSGY) was prepared in DMSO at a 
concentration of 50 mM and further diluted in 0.01 M acetate buffer (pH 4.5) to a final concentration 
of 1 mM in 0.02 M acetate buffer (pH 4.5). Stock solutions were aliquoted into single-use stocks and 
stored at -80 °C. Calibration standards were prepared in 0.02 M acetate buffer (pH 4.5) in the range 
of 14.92 µM to 72 µM using seven concentration levels, with 10 nM of heat-treated BACE1. Quality 
control standards at low (25.21 µM), medium (42.60 µM) and high (72 µM) concentrations were also 
prepared, with 10 nM heat-treated BACE1 [13]. 

2.1.3. Development of Chromatographic Conditions 

Peptide analyte at 60 µM was used to determine optimal chromatographic conditions for peak 
shape and elution time. Acetonitrile and methanol were evaluated as mobile phases with 0.02 M TFA 
[v/v]. Formic acid (FA), phosphoric acid (PA) and trifluoroacetic acid (TFA) were evaluated as mobile 
phase additives, using mobile phase of acetonitrile and final concentration of additive at 0.02 M [v/v]. 
Flow rates and column temperatures were evaluated in a mobile phase, consisting of acetonitrile with 
0.02 M TFA [v/v], from 0.6 mL/min to 1 mL/min and 20 °C to 40 °C, respectively. 

2.1.4. Instrument 

The Agilent 1290 Series Infinity II UHPLC System liquid chromatographic system used in 
method development and validation was equipped with a high-speed binary pump with an inbuilt 
degasser (model G7120A), a multisampler (model G7167B), a column thermostat (model G7116B) and 
a DAD detector (model G7117A). Software OpenLab CDS version 2.15.26 was used for instrument 
control and data processing and evaluation. 

2.1.5. Development of Enzyme Assay Conditions 

BACE1 enzyme assay was adapted from Yi et al. and altered to attain approximately 60% 
conversion of peptide analyte [14]. Reaction buffer, 0.02 M acetate buffer (pH 4.5), was used to dilute 
the peptide analyte to 60 µM. The peptide analyte was preheated in a protein LoBind® tube 
(Eppendorf, Germany) at 37 °C for 5 min prior to adding 10 nM of BACE1. The samples were 
incubated in an Eppendorf ThermoMixer®C for 90 min at 37 °C at 300 rpm. The assay was stopped 
with 10% [v/v] 3 M HCl, followed by centrifugation at 13,000 ×  g for 10 min at 4 °C to pellet 
aggregated insoluble material. The supernatant was transferred to HPLC vials and loaded into the 
instrument for analysis. 

2.1.6. Chromatographic Conditions 

Chromatographic analysis was performed with a Phenomenex Kinetex EVO C18 5 µm, 100 x 3 
mm and 100 Å analytical column (Torrance, CA, USA). The specific instrument settings are as follows: 
flow rate was set to 0.6 mL/min, injection volume set to 20 µl, column heater was set to 30 °C and UV 
detector set to 280 nm. Solvent A was prepared by adding 0.02 M TFA [v/v] to ultrapure water and, 
solvent B was prepared by adding 0.02 M TFA [v/v] to acetonitrile. Both mobile phases were prepared 
fresh daily. The solvent program was a gradient starting with 10% solvent B and linearly increasing 
to 30% solvent B in 5 min. The mobile phase was ramped to 100% solvent B for 3.5 min to clean the 
column, and then to 10% solvent B for equilibration prior to the next injection for a total run time of 
17 min. Peptide analyte eluted at approx. 4 min. 

2.2. Method Validation 

2.2.1. Specificity 

Specificity is the ability of the analytical method to distinguish between the analyte and other 
components that may be found in the sample matrix. Specificity and suitability of the matrix were 
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determined by separately injecting the peptide analyte, BACE1 enzyme assay sample and reaction 
buffer onto the column. Chromatograms were assessed to identify interfering peaks that may affect 
quantitative determination of the peptide analyte. 

2.2.2. Linearity 

Linearity is related to the ability of an analytical method to produce results proportional to the 
concentration of the analyte. To evaluate linearity of the peptide analyte, sample buffer was spiked 
with the peptide analyte stock solution at concentrations of 14.92, 19.39, 25.21, 32.77, 42.60, 55.38 and 
72.00 µM, over six different days (n = 6). The solutions were injected in triplicate onto the column, 
with a constant injection volume of 20 µL. Calibration curves of concentration versus peak area were 
plotted and evaluated by linear regression analysis. 

The limits of detection and quantification (LoD and LoQ, respectively) were determined 
according to ICH guidelines [15]. The equations are as outlined below: 

LoD = 3.3σ / S (1)

LoQ = 10σ / S (2)

where σ is standard deviation (SD) of the y-intercept and S is the mean of the slope of the calibration 
curves. 

2.2.3. Accuracy 

Accuracy of the assay method was evaluated by the determination of the recovery of analyte 
from spiked reaction buffer. Recovery was evaluated using the quality control standards at the three 
concentrations (25.21 µM, 42.60 µM, and 72 µM) where six replicates (n = 6) for each standard were 
prepared and analysed. The mean percent recovery of the standards was calculated for each QC level. 

2.2.4. Precision 

Precision of the proposed methods were evaluated by multiple measurements of the peptide 
analyte over two consecutive days with two different analysts. Repeatability (intra-day) was 
evaluated by assessing the relative standard deviation (RSD) of six replicates (n = 6) at 100% peptide 
analyte concentration. Similarly, intermediate precision (inter-day) of the method was evaluated on 
a second consecutive day with a different analyte, generating a total of 12 replicates (n = 12). 
Repeatability and intermediate precision were assessed by RSD, where the deviation should not 
exceed 5% [15,17]. 

2.2.5. Robustness 

Robustness of the proposed method was determined by modifying two factors, flow rate and 
temperature. Robustness was assessed by altering the run parameter by 10% and measuring the 
recovery of the peptide analyte across three replicates (n = 3) at 100%. The robustness of the method 
to variations in temperature and flow rate were assessed by % change in recovery and RSD, where 
deviation should not exceed 5%. 

2.3. Commercial Inhibitor Assay 

AZD3839 (Sigma Aldrich, Australia) and OM99-2 (Anaspec, USA) were reconstituted in DMSO 
according to manufacturer’s recommendations, diluted in reaction buffer, aliquoted and stored at -
20 °C. BACE1 activity assay conditions were identical to above, with one modification noted below. 
AZD3839 and OM99-2 were diluted to final working concentrations of 26.1 nM and 1.6 nM 
respectively, in reaction buffer and mixed with 10 nM BACE1 for 60 min pre-incubation. Pre-
incubation conditions were the same as the assay conditions. The assay was then carried out as stated 
above. 
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3. Results 
3.1. Method Development and Optimisation 

The analytical method was developed over a series of trials to optimise mobile phase, run time 
and flow rate. Mobile phase screening was performed with a linear gradient starting at 10% solvent 
B to 100% in 30 min. Acetonitrile with 0.02 M TFA afforded the best peak resolution and shortest 
retention time over the other solvents and additives. 

The run was reduced to 5 min with a gradient of 10% solvent B to 30%. Flow rate and 
temperature were investigated with the optimised run parameters, assessing peak shape for fronting 
or tailing and baseline for drift as a measure of optimal conditions. A flow rate of 0.6 mL/min and 
temperature of 30 °C gave the best peak shape and least amount of interference with integration of 
peak area from the baseline (Figure 1). 

 

Figure 1. Chromatograms of peptide analyte (60 µM) from method development: (a) assessing flow rate (0.6 – 1 
mL/min) at 30 °C; (b) assessing column temperature (20 - 40 °C) at 0.6 mL/min. Note the x-axis has been 
shortened. 

The enzyme assay was a modified protocol from Yi et al. following optimisation of incubation 
time, peptide analyte concentration and stopping the reaction. A 90 min incubation time displayed 
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optimal processing of the peptide analyte, processing approximately 60% of the analyte. The reaction 
was successfully stopped by adjusting the pH of the sample with 3 M HCl. 

3.2. Method Validation 

3.2.1. Specificity 

Comparison of the chromatograms in Figure 2 show no interfering peaks in the A) blank samples 
at the tR of the B) peptide analyte. The C) BACE1-treated sample shows the presence of two fragment 
peaks (2.535 min and 3.404 min), which are separate to the peptide analyte peak, also not interfering 
with quantitative determination of the analyte. 

 

Figure 2. Chromatograms displaying specificity of the developed HPLC method. 

3.2.2. Linearity 

Six calibration plots were constructed after analysis of seven peptide analyte samples in the 
range of 14.92 to 72 µM. Linearity of the calibration plot data was verified by linear regression 
analysis by plotting peak area against spiked concentration (Table 1). The limits of detection and 
quantification were calculated based on the standard deviation of the response and the slope of the 
standard curves. The regression coefficient (r2) values for the six calibration plots were found to be > 
0.99 (Table 2). From the regression analysis of all six plots, a linear equation was obtained: 

m
A

U
 

Minutes 

BACE1 Treated 

Peptide Analyte 

Blank 
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y = 1.5265x – 5.213, r2 = 0.9997 (3)

The regression coefficient for the linearity of the peptide analyte indicates a linear relationship 
between the concentration of the peptide analyte and the area under the peak. 

Table 1. Linear regression data. 

Parameter Value 
Slope 1.5265 

Intercept -5.213 
Coefficient of determination (r2) 0.9997 

Coefficient of correlation (r) 0.9998 
Linear range (µM) 14.92 – 72 

Limit of detection (µM) 2.40 
Limit of quantification (µM) 7.26 

Table 2. Calibration curve parameters and statistics. 

Curve no. or parameter Slope Intercept Correlation Coefficient 
1 1.5512   -4.9216 0.9998 
2 1.4860   -5.2224 0.9956 
3 1.5446   -6.2621 0.9998 
4 1.5330   -5.2946 0.9997 
5 1.4711   -3.2737 0.9997 
6 1.5732 -6.3036 0.9991 
    

Mean (n = 6) 1.5265 -5.2130 0.9990 
SD 0.0397  0.0016 

RSD (%) 2.5979  0.1644 

3.2.3. Accuracy 

Accuracy of the method was evaluated through spiking the reaction buffer with QC standards 
and analysing the recovery using the proposed method. The mean recovery was found to be between 
96.62% and 98.38%, and the RSD was less than 5% for each standard (Table 3). The acceptance criteria 
for peptide recovery from sample matrix (i.e., 90-110% recovery) was met as was RSD of peptide 
recovery (i.e., < 5%), indicating the proposed method has good recovery of the peptide analyte [12]. 

Table 3. Recovery Data of the Proposed HPLC Method. 

QC Level (µM) Recovery (%) Mean Recovery (%) RSD (%) 

Low QC (25.21 µM) 

97.74 

96.62 2.86 

97.22 
94.62 
100.60 
96.96 
92.54 

Medium QC (42.60 µM) 

99.36 

98.38 1.37 

98.44 
96.90 
99.20 
99.81 
96.58 

High QC (72 µM) 103.28 96.97 3.99 
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99.27 
97.27 
95.00 
94.45 
92.54 

3.2.4. Precision 

Precision was evaluated by determining the RSD of repeatability (intra-day) and intermediate 
precision (inter-day) of samples at 100% peptide analyte concentration (60 µM) over two successive 
days with two different analysts. The RSD of repeatability and intermediate precision were between 
1.4% and 2.1% (Table 4), which complied with the ICH guidelines (RSD < 5%) [15–18]. Therefore, the 
results showed that the method is precise within acceptable limits. 

Table 4. Precision Data of the Proposed HPLC Method. 

Sample Day 1 Recovery (µM)* Day 2 Recovery (µM)** 
1 63.88 60.21 
2 61.06 59.03 
3 61.19 61.06 
4 61.78 59.62 
5 61.78 61.32 
6 62.24 60.80 
   

Repeatability   
Mean Recovery 61.99 60.34 

SD 1.02 0.89 
RSD (%) 1.65 1.47 

   
Intermediate Precision   

Mean Recovery 61.17  
SD 1.25  

RSD (%) 2.05  
*Analyst 1. **Analyst 2. 

3.2.5. Robustness 

Robustness of the method was evaluated by determining the change in recovery and retention 
time compared to normal run conditions. Temperature had the least effect on recovery and retention 
time, the change in recovery was less than 0.3% and time was less than 2% overall (Table 5). Flow 
rate had the largest effect on both recovery and retention time, affecting recovery by up to 13% and 
retention time over 4%. RSD for each group in both recovery and retention time was less than 1. 

Table 5. Robustness of the Proposed HPLC Method. 

Parameter Mean Recovery 
(µM) 

% Change in 
Recovery 

Mean Retention 
Time (min) 

% Change in 
Retention Time 

Temperature (30 °C)     
-10% 59.93 -0.12 3.97 1.60 
+10% 59.84 -0.27 3.90 -0.15 

     
Flow Rate  

(0.6 mL/min)     
-10% 67.77 12.95 4.07 4.25 
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+10% 54.62 -8.96 3.73 -4.48 

3.3. Commercial Inhibitor Assay 

Commercially available inhibitors were assessed for their ability to limit BACE1 activity, and the 
ability of the HPLC analytical method developed here to determine this. The inhibitors were 
incubated with BACE1 for 60 min, allowing maximal effectiveness of the inhibitors. The area of the 
peak corresponding to the full-length peptide analyte (3.906 min) was measured for all treatments. 
The mean peak area of each inhibitor treatment was compared to the mean peak area of the BACE1-
only control sample and % inhibition was determined (Table 6). AZD3839 and OM99-2 effectively 
inhibited BACE1, reducing activity by 53.46% and 50.74%, respectively. 

Table 6. Commercial Inhibitor Assay. 

Sample Analyte Remaining (µM) Change in Activity (%) t-Test (BACE1) 
OM99-2 39.77 -50.74 5.24E-07 

AZD3839 40.86 -53.36 2.89E-06 
    

BACE1 22.40   
APP 58.83   

4. Discussion 

A reverse-phase HPLC method has been successfully developed and validated for analysis of 
BACE1 activity in vitro. The method was developed as a proof of concept to demonstrate the ease of 
measuring protease activity using HPLC. Measuring the activity of proteases using shortened 
peptide-length substrates is not novel, nor is it outdated, as many analytical techniques are sensitive 
enough to measure changes in full-length peptide concentration. In this work, the effect of 
commercial inhibitors of BACE1 was able to be successfully detected on a HPLC with UV-Vis 
detection. The peptide analyte used in the method was selected from an analytical method published 
using SPR for the detection of BACE1 activity in the presence of inhibitors [14]. The analyte was used 
unaltered with the intent of demonstrating the ability of using the same peptide in different analytical 
techniques. It was also noted that a poly-histidine addition may improve the separation of the two 
fragment peaks following BACE1 processing, where improved separation will confirm the presence 
of two peaks and therefore BACE1 activity. Without the poly-histidine addition, the fragments would 
be ten residues long with similar hydrophobicity and charge. 

Optimisation of the method identified acetonitrile and TFA (0.2 M) as a suitable solvent system 
for best peak shape. Further optimisation was performed of run time, flow rate, gradient and column 
temperature. All parameters were selected based on the ability to integrate peaks without 
interference. During optimisation of temperature, an atypical increase in retention time 
(approximately 0.3 minutes) from 20 °C to 40 °C was seen (Figure 1b) and should be noted when 
using this method. The cause of this effect was not determined in this article. However, it is 
hypothesised that the increase in temperature may have led to the formation of small amyloid-like 
fibrils due to the aggregative nature of the Aβ portion of the analyte, propagated by the inclusion of 
the poly-histidine N-terminal [19]. 

The method was validated as guided by the ICH Harmonised Tripartite Guideline Q2(R1), in 
terms of specificity, linearity, limits of detection and quantification, accuracy and precision [15]. 
Limitations in flow rate and column temperature were identified whilst assessing robustness which 
may affect results if not suitably controlled for. 

Specificity was assessed to confirm the absence of interfering peaks in samples. Assessment of 
chromatograms containing reaction buffer (i.e., blank), peptide analyte (i.e., standard) and BACE1-
treated peptide analyte (i.e., sample) showed no co-eluting peaks at any point during development 
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and at the validation step. Commercial inhibitors were also assessed for co-eluting peaks at the 
concentrations used in each assay and none were identified. 

The method showed a linear range of the substrate from 14.92 µM to 72 µM, with low limits of 
detection and quantification, 2.40 µM and 7.26 µM respectively, indicating the lowest amount of 
analyte that can be detected and the lowest amount of analyte that can be determined with suitable 
precision. Linearity of the replicates over six days returned with a correlation coefficient of over 0.999 
and a mean correlation coefficient from individual replicate days of 0.999. Elution time of the peptide 
analyte was determined from the mean of all runs over the six days, which was determined as 3.906 
(± 0.022) min. Throughout the remainder of validation, the elution time varied < 0.5% (3.938 ± 0.019 
min). 

Accuracy and precision of the method was determined to be reliable following repeat injections 
of the analyte over two separate days and ability to determine concentration through the linear 
equation obtained during linearity validation. The method demonstrated acceptable precision across 
the two days, with an RSD of less than 2.5%, and a mean recovery of 61.17 (±1.25) µM. The accuracy 
of the method was determined by measuring the three QC levels across two days, and recovery for 
each QC level calculated from peak area. Mean recovery for all levels was greater than 96% with an 
RSD below 5%, displaying accuracy within the terms of the ICH guidelines. 

Robustness of the analytical method was determined by deliberately altering method 
parameters to account for gross changes found in experiment-to-experiment variability. Flow rate 
and column temperature were altered by 10% and the precision was assessed. Column temperature 
had no significant effect on the recovery of peptide analyte or elution time, recovery varying less than 
0.5% and elution time less than 2%. Flow rate had significant effects on the recovery and elution of 
the peptide analyte, with up to a 12.95% change in recovery and 4.48% change in elution time. 
Changes in flow rate are known to have effect on the elution profile of analytes and is accounted for 
in ICH guideline recommendations by explicitly stating that susceptibility to variation can occur and 
should be noted in method presentation with parameters to control the variation [20]. 

Once validated, the assay was tested with two commercial BACE1 inhibitors, OM99-2 and 
AZD3839, both effective in the inhibition of BACE1 in vitro at nanomolar concentrations [21,22]. The 
control inhibitors were used at the published inhibitor constant (Ki) to assess the precision of the 
method to identify 50% maximal inhibition of BACE1. Both control inhibitors successfully inhibited 
activity of BACE1, significantly reducing the activity by 50.74% (OM99-2) and 53.36% (AZD3839) in 
a non-competitive assay. 

5. Conclusions 

The method, which was successfully developed and presented here, was used to screen two 
commercial BACE1 inhibitors, OM99-2 and AZD3839, both effective inhibitors of BACE in vitro at 
nanomolar concentrations. The method was able to detect inhibition when using the commercial 
inhibitors at their published inhibitor constant (Ki), where both commercial inhibitors successfully 
reduced activity of BACE1 by 50.74% (OM99-2) and 53.36% (AZD3839) in a non-competitive assay. 
This proves the ability of the method to identify a reduction in BACE1 activity, and therefore it’s 
suitability as a screening tool for novel inhibitors against BACE1. Therefore, this inexpensive and 
readily accessible method will be of great benefit to all researchers in protease activity assays, but 
particularly for those researchers with limited funds and resources, contributing to improve the 
capability of research progress globally. 
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Abbreviations 

The following abbreviations are used in this manuscript: 

HPLC High-performance liquid chromatography 
BACE1 Beta-site amyloid precursor protein cleaving enzyme 1 
ICH International council for harmonisation 
TFA Trifluoroacetic acid 
RSD Relative standard deviation 
APP Amyloid precursor protein 
AD Alzheimer’s disease 
Aβ β-amyloid 
ELISA Enzyme-linked immunosorbent assay 
FIA Fluorescence immunoassay 
FRET Fluorescence resonance energy transfer 
SPR Surface plasmon resonance 
RP-HPLC Reverse phase high-performance liquid chromatography 
LC Liquid chromatography 
FA Formic acid 
PA Phosphoric acid 
LoD Limit of detection 
LoQ Limit of quantification 
SD Standard deviation 
QC Quality control 
DMSO Dimethyl sulfoxide 
tR Retention time 
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