
Introduction to micro-array 
technology







Definition of micro-array 
(biochip)

• Device for detecting in one session

• multiple molecules e.g. DNA, RNA, 
proteins

• using parallel detector probes



Components of biochips

• Solid layer

• coating

• activated probe







Coating

• Mostly silanederivatives

• Thin biofilm system



Probes

• PCR product

• cDNA or oligonucleotide

• PNA (peptic nucleic acid) 

• antibody/antigen



PEPTIDE NUCLEIC ACIDS

• Synthetic oligonucleotides

• base A,T,G,C coupled with aminoacids

• chemically = oligopeptide

• PNA behaves as DNA oligonucleotide



COMPOSITION OF PNA





Advantages PNA

• Very stable substance
• insensitive to nucleases
• specific binding
• very sensitive to mismatch
• DNA binding insensitive to ion 

concentration





Linker and spacer

• Amino-group

• Acrylic-group

• Tailing





Application of probes

• Printing with micro-arrayer

• Inktjet printing

• in situ synthesis=photolithography













Probes

• Length

• %GC



Hybridisation mixture

• SSC (sodium citrate)

• SDS (sodium dodecylsulphate)

• Carrier DNA



Hybridisation

• Tagged nucleic acid or protein

• classical tags: Cy3 and Cy5



MICRO-ARRAY: RNA

• Solid support

• oligonucleotides

• up to 65.000 genes

• fluorescent labels
– Cy3
– Cy5







Practical approach

• Extraction of RNA to be investigated

• Labelling of this RNA with Cy3

• Reference RNA extraction

• Labelling of this RNA with Cy5



Practical approach

• Co-hybridization of the labelled RNA on
the micro-array



Practical approach

• Co-hybridization of the labelled RNA on
the micro-array

• Post -Hybridization washings



Scanning

• Laser device

• Confocal laser scanner (micro-array reader)

• Interpretation of huge mass of data by
computer



















BIO-SENSORS






