15/11/12 Choose Your Own Analytical Range | January 9, 2012 Issue - Vol. 90 Issue 2 | Chemical & Engineering ...

a8 C&EN

E iC) u EVI?‘!J w About Subscribe Advertise Contact Join ACS @
C& N Serving The Chemical, Life Sciences & Laboratory Worlds

Search
CHEMICAL & ENCIMEERING NEWS
Advanced Search

Home Magazine News Departments Collections Blogs Multimedia Jobs

Home > Volume 90 Issue 2 > Choose Your Own Analytical Range

TraceGOLD GC
; _capillary columns

CLARIANT- * Ultra low bleed

* High reproducibility

»In computers, mobile phones, or power drills.
Our fire department puts fires out before they even start.«

WHAT IS PRECIOUS TO YOU? _J p Supenar Thermo
Volume 90 Issue 2 | p. 9 | News of The Week
Issue Date: January 9,2012 0 0 MOST POPULAR
Choose Your Own Analytical Range 8] Viewed | Commented Shared

Biosensors: Mixtures of receptors with different affinities enable expansion of dynamic range Email ()| Print B

By Celia Henry Arnaud Barely Hanging On

Starting Salaries
Department: Science & Technology | Collection: Life Sciences
News Channels: Biological SCENE, Analytical SCENE High-Energy Battery Built To Last
Keywords: biosensors, molecular beacons, dynamic range
For Hire

Crowdsourcing Chemistry
[+]Enlarge By combining sets of DNAreceptors with different binding affinities, a research
r‘;f.‘a“"e e oAt i team has created biosensors that detect specific DNAsequences over
| customized concentration ranges (J. Am. Chem. Soc., DOI:

10.1021/ja209850j). The approach extends concentration range without *Most Viewed in the last 7 days
impairing specificity, a trade-off that has plagued past biosensor range-
ol pi 0 . improvement efforts.
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Kevin W. Plaxco, a chemistry professor at the University of California, Santa

STRETCH Barbara, whose group carried out the study, notes that conventional single-site Extending Protein Detection
Sensors with a single type of receptor are limited to DNA receptors have a fixed 81-fold dynamic range. Dynamic range is the
a fixed dynamic range of 81-fold concentration difference between lowestand highest concentrations that can be detected
j:I:z:tczfgii?t)i'e’:l::;igjt:':fy;::F:E::h reliably, defined by the researchers as representing 10% and 90% receptor
occupancies, respectively. Nature deals with this restriction by combining
multiple receptors to achieve the dynamic range that natural sensors require
for various functions, Plaxco says.

Plaxco and his coworkers decided to do their own mixing and matching of receptors to manipulate biosensor dynamic ranges.
Theygenerated families of molecular beacons—stem-loop DNAs that fluoresce upon binding other specific DNAsequences—
by making modifications that don’t perturb the beacons’ DNA-binding sites.

Plaxco’s team mixed various combinations of the molecular beacons to create biosensors with different dynamic-range profiles.
A59/41 mixture of a pair of receptors with 100-fold affinity difference results in a sensor with 8,100-fold useful concentration
range.

Pairs of receptors with larger affinity differences produce biosensors with significant deviations from linearity in the intermediate
portion of their response curves. To achieve wider but useful dynamic ranges, the researchers combined larger numbers of
receptor variants. A mixture of four different receptors—two with 10,000-fold affinity difference and two with a smaller affinity
difference—results in a sensor that detects an approximately 900,000-fold range of concentrations.
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Plaxco and coworkers also modulated how the biosensors respond to concentration changes in several ways. In one case they
constructed sensors with linear responses at the lower and upper ends of the concentration range but with an almost flat
response atintermediate concentrations. In other cases, they designed sensors with narrower dynamic range butimproved
sensitivity to small concentration differences.

An advantage of the new devices over previous extended-range biosensors is that modifying receptors at sites remote from their
DNA-binding sites expands range without impairing DNA sequence specificity, comments Sergey N. Krylov, a chemistry
professor at York University, in Toronto, who has also worked to extend biosensor dynamic range. “l look forward to seeing if
similar modifications can be done for aptamers [synthetic DNA sequences] that bind protein targets,” he says.
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