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Abstract Results Results
It is imperative to have rapid diagnostic assays available that provide healthcare e Binding latex beads with Protein A allowed for the better orientation of anti-CRP
workers with a rapid yes/no or semi-quantitative response to a biomarker of interest. leading to more effective binding and reduced antibody concentration. (Fig 1) 1200000000
Agglutination assays use the clustering of antibodies in the presence of an antigen to e The assay was able to detect 1.5 ng/mL CRP levels by eye and under a microscope S—— T
semi-quantitatively monitor specific protein levels. Our research details the development with 2x Protein A with 10 ug/mL anti-CRP antibody proving to be the most g ; % ?
of a latex agglutination test (LAT) for the detection of C-reactive protein (CRP), an eftective. (Fig 2) > 800000000 _ g
important marker of inflammation in various disease states, at physiologically-relevant e [atex beads that were functionalized to anti-CRP without being coated with protein - : g o 10 pg/mLimm. AntiCRP
levels. Blue latex beads were covalently coated with Protein A for oriented antibody £ I::) t capable of detecting CRP at relevant levels. 'Z it f el il
immobilization, then functionalized with anti-CRP antibody at various concentrations. N § 400000000 % LHL ij‘\' HHFP
We determined the optimal concentrations of Protein A and anti-CRP and will carry out E ¥ | e A
an assessment of particle size effects on visualization and detectable CRP levels. il " 200000000
Further experiments will improve this test s sensitivity and develop this into a platform ame I . : Y
assay for other biomarkers. For quantitative measurements in a laboratory environment, J 0 1 10 100
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we also have developed a sandwich ELISA assay for CRP using anti-CRP conjugated Fe
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with alkaline phosphatase. These platforms will establish and optimize the

immunoassays, then we will use novel nanoparticles such as fluorescent liposomes and
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Fig 4. Sandwich ELISA performance with varying immobilized anti-CRP

europium chelate particles to provide greater sensitivity and ease of use versus - concentrations
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traditional latex beads or enzymes used for signal amplification.

Fig 1. Latex beads conjugated to Protein A to allow for oriented immobilization of
anti-CRP

Discussion

e QOur previous work was unable to develop an agglutination assay using
liposomes, potentially because the liposomes were too small for visible
detection or electrostatically charged.

e This latex agglutination test is able to detect elevated levels of CRP that are
indicative of inflammation and cardiovascular risk.

e Additional agglutination assays could be developed for testing other valuable

Introduction

e Elevated serum C-Reactive Protein (CRP) levels in humans is a biomarker of
inflammation and is used to assess cardiovascular risk. (1,2)
e CRP acts as a risk factor for peripheral vascular diseases, stroke, or cardiovascular

disease at levels of approximately 1.34 ug/mL to 6.45 ug/mL, whereas normal levels

in healthy patients are X. (3)
biomarkers.

e [atex agglutination tests use the clustering of antibodies in contact with an antigen

: : : : : : e Further concentrations of Protein A and anti-CRP antibody as well as different
to monitor specific protein levels in a sample using biomolecule coated latex beads. ' . . ' o

particle sizes may improve this test’s sensitivity.
e The development of this CRP Sandwich ELISA assay is the first step in

developing an assay using europium chelate particles for signal amplification.

e Sandwich ELISA assays measure the antigen (CRP) bound between two layers of
antibodies (anti-CRP). This minimizes the need for sample purification before

analysis and enhances the sensitivity compared to direct or indirect ELISA assays(4)

e [n future work, we will use Protein A to immobilize the antibodies on the
We aim to develop a latex agglutination assay using anti-CRP coated microparticles

and a sandwich ELISA assay for CRP using anti-CRP conjugated with alkaline
phosphatase to quantify human CRP at disease-relevant concentrations.

europium bead surface by their Fc fragments, thus providing ideal orientation of
the antigen binding regions.

Fig 2. Agglutination Timeline of 1x protein A, S ug/mL anti-CRP conjugated beads
with 2 ug/mL CRP over 15 minutes with photos taken every S minutes.

Methods

Latex Agglutination Test using anti-CRP Coated Microparticles
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e As seen in the sandwich ELISA, the fluoresence intensity 1s proportional to the

e 1 um carboxylated polymer particles were coated with Protein A at 0.25x-2.0x the concentration of CRP in the 1.5-100 ng/mL range. (Fig. 3 and Fig. 4).

concentration needed for a monolayer around the bead with EDC. 1000000000

e Protein A coated beads were conjugated to an anti-CRP antibody at concentrations .
of 1.25, 2.5, 5.0, and 10 pg/mL, then washed.

S 800000000
&
® 10 uL of 0.5% conjugated beads and 10 uL of 1.5 pg/mL CRP were mixed and et = REfe rences
: : , € 600000000 T ® 1:1000
viewed under a microscope or by eye for 15 minutes. i‘é RO £ e 1. Packard René R S, Libby P. Inflammation in Atherosclerosis: From Vascular Biology to
Sandwich Assay using anti-CRP conjugated with alkaline phosphatase . § T = 1:4000 Biomarker Discovery and Risk Prediction. Clinical Chemistry. 2008;54(1):24-38.
e Anti-CRP antibody was coated overnight at a concentration of 2.5 pg/mL. 8 o060 R ) - doi:10.1373/clinchem.2007.097360.
e The plate was washed and then blocked for 2 hours, then washed again S T . ¥ T ' 2. Fichtlscherer S, Rosenberger G, Walter DH, Breuer S, Dimmeler S, Zeither AM. Elevated
: . o . - £ a C-Reactive Protein Levels and Impaired Endothelial Vasoreactivity in Patients With
e CRP was added 1n a serial dilution down the plate starting at 100 ng/mL for 1 hour. 100000000 E £ Coronary Artery Disease. Circulation. 2000:102(9):1000-1006.
e The plate was washed and alkaline phosphatase conjugated anti-CRP was added at a 07 : - i doi:10.1161/01.¢ir.102.9.1000.
e, 0 : - : : :
1:1000, 1:2000, 1:4000, and 1:8000 dilution in triplicate columns for 1 hour. CRET (i) 3. Noacl.< B, Genco RJ, Trevisan M, Grossi S, Zambqn JJ, Nardin ED. Periodontal Infections
The pl hed and fl . dinhosoh b dded pri Contribute to Elevated Systemic C-Reactive Protein Level. Journal of Periodontology.
¢ lhe plate was washed and tluorescein diphosphate substrate was added prior to Fig. 3. Sandwich ELISA performance with varying dilutions of alkaline 2001;72(9):1221-1227. doi:10.1902/j0p.2000.72.9.1221.

reading. phosphatase conjugated anti-CRP. 4. Sandwich ELISA protocol. Abcam. Published April 6, 2020. Accessed April 8, 2020.
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