Lab-on-a-molecule: a “master key” unlock various “locks”
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Abstract:
The concept of lab-on-a-molecule was pioneered by de Silva et al for multi-analytes detection.
In this report, we described a lab-on-a-molecule sensor for identification of various bacteria
based on a new strategy, namely transformable fluorescent sensor (TFS).1-3 TFS was
conceptually formed by transformable elements via a cohesive combination with control
elements. When TFS interacted with bacteria, it was able to bind bacteria surface by
transformable elements in different binding modes (i.e., Mode A and Mode B) or different
combinations of these two modes. Due to the diverse electronic properties of bacteria surface,
the sensor transformed between these binding modes and thus gave rise to different emission
profiles. These profiles could serve as useful fingerprints for bacteria identification. The
transformable ability allows the sensor to act as a “master key” to unlock various “locks”
(bacteria) even containing very slight difference. TFS can rapidly identify 10 species of
bacteria and 14 clinical isolat-ed multidrug-resistant bacteria, and determine their staining
proper-ties (Gram-positive or Gram-negative) with a direct signal transduc-tion procedure for
visual interpretation.
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