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Synthesis of gold nanoparticle probes

Coord. Chem. Rev. 253 (2009) 1607 



Synthesis of gold nanoparticle probes

Anal. Methods, 2011, 3, 1745–1751



Synthesis of peptides (CALNN/CALNNGK(biotin)G) modified

gold nanoparticles (Biotin-GNPs)

The streptavidin-GNPs were achieved by reacting Biotin-

biotin-streptavidin as linkage

Synthesis of gold nanoparticle probes

GNPs with streptavidin

The F-A-GNPs were synthesised by reacting the

streptavidin-GNPs with biotinylated biomolecules, i.e.,

peptide, lectin

Disadvantage：increasing hydrodynamic size

Anal. Biochem. 392 (2009) 77



Application：ion detection
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Application：ion detection

4.3×10-15 mol/cell， 4.3 × 10-15 to 6.3 × 10-13 mol/cell 
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Application：Aβ1-42 detection

Chem. Commun., 47(2011) 9339; 48(2012), 8392

Resonance light scattering (RLS ) assay for detecting Aβ1-42 , the biomaker 

of Alzheimer’s Disease (AD)



C)

Application： Aβ1-42 detection

D)

A) and B) HEPES buffer; LOD 1 ng/mL. C) and D) 1% diluted HP LOD 5 ng/mL



Application：Microarray label

Anal. Chem., 79 (2007)773; 82 (2010)3067; 85(2013)7033;

Biosens & Bioelectr., 23 (2008)1125; 24(2009)3335.

Non radio-active method with high sensitivity and selectivity



Application：Microarray label

Cellular expression level of PKA 



Application：Microarray label

Screening PKA and LCK inhibitors from the InhibitorSelect™ Protein

Kinase Library I (80 compounds, MercK Co.).



Application：Microarray label

Anal. Chem. 80(2008) 8822 ; 82 (2010) 9240; Analyst, 136 (2011) 4301.

The interactions of 16 lectins with five bacteria: gram-negative (E. coli

and E. cloacae), gram-postive (B. subtilis and S. aureus) and fungi (S.

cerevisiae) have been studied.



Performance of the microarray
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Application：Microarray label

After reaction with 5 microbes, reasonable assay performance (S/N> 3 

and Z’> 0.5 (except E. cloacae assay (Z’= 0.477 )
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Assay reproducibility 

Lectin binding patterns of E. coli.

(a) 3 lectin microarray slides

which printed at different batches

at same day

Application：Microarray label

CV < 8.6 %. 

(b) 3 lectin microarray slides

which printed at different batches

and different days



Assay Sensitivity

Application：Microarray label

10 µL solution/asay: 103 cells



Binding pattern
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E.coli.



Application：Microarray label

Studying the interaction of antibacterial drugs with bacterial strains and deriving

MIC (minimum inhibitory concentration)

E. Coli



Application：Microarray label



Conclusion

1. A series of functionalized GNP probes have been

prepared, which can be employed as probes/labels for

developing microarray-based assays and colorimetric

assays.

2. We have demonstrated that these assays can be used to2. We have demonstrated that these assays can be used to

(i) detect metal ions (e.g., Al3+ ) and biomaker (e.g.,

Aβ1-42) both in aqueous solution and practical samples,

(ii) identify cellular expression levels and inhibitors of

kinases, (iii) determinate binding affinity of lectin with

glycans and bacteria/cells, and (iv) study the

interactions of antibiotics with bacteria.
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Synthesis of gold nanoparticle probes

Synthesis of  novel multifunctional peptide (CALNN/CALNN-X) nanoparticles

i. e. X=DNA, Biotin, Peptide, Protein.

(1), Extremely stable; (2), stabilisation and bio-functionalisation have been achieved
in a single preparative step starting with citrate stabilised gold hydrosols and a
derivatisation cocktail of peptide capping ligands; (3) easily control the number of
functional groups on particle surface.

Levy, et al, JACS, 126(2004)10076; Bioconjugate Chem, 16(2005) 497; ChemBioChem, 7(2006)592



Application： cellular delivery agents

CALNN/CALNN-F/CALNNR8-GNP

Langmuir, 24(2008)10293; Nanoscale, 2 (2010)269. 


