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EBauerle (center) and graduate students
Emge (left) and Meyer are developing
polythiophenes that are more
electroactive in water.

which the conductance or impedance of |

the membrane depends on the presence |

or ahsence of a nucleic acid sequence.
Ambri Pty Ltd., which commercializes
Ambiri technology, is “currently consider-
ing the commercial development” of a
sensor based on their work, savs Stephen
Conlon, business development executive
at Ambri Pry Lrd. in Australia,

Wang's lab is introducing some new |

concepts that he hopes will enhance se-
lectivity and sensitivity. Peptide nucleic ac
ids, which can base-pair to DINA, can be
used as probes. Because of its neutrl, pep-
tidelike backbone, peptide nucleic acid
recognizes specific DNA strands even
more selectively than DNA, Wang says [
A Chemn, Soc, 118, 7667 (19983],

“This is crucial for obtaining mis-
match discrimination, as needed for de-
tecting point mutations,” Wang says.

Wang is also developing an indicator
free sensor, based on the fact that the me
cleobase puanine is easily oxidized. Hy-
bridization can then be detected directly

by an electronic signal of guanine oxida- |

tion [Aralyst 121, 965 (1996)]. These de-
tection schemes have been combined
with single-use microfabricated electrodes
and handheld analvzers, Wang says.

Also, binding highly branched DNA
dendrimers—rather than a single strand—
to an electrode can increase sensitivity,
Wang says. “So far, we have over 10-old
signal enhancement and greatly improved
linearitv,” However, he savs, so far, they
have used dendrimers with only 30 arms,
“It's possible o design dendrimers wilh
hundreds of arms," he adds.

ture, from DNA immobilization o man-
facturing. The CMS eam saves prepari-
tion steps by having the label, which is
usually added after hyvbridization, alveady
covalently bound 1o the probe DNA. Sam-

Molecular ‘wire’ connects DNA complex to electrode

in the CMS system
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ples contining whole cells and viruses
can he added directly o the device, where

they are split apart with heat or guanidini- |

um isothiocyanate,

The CMS system avoids the problem of
the gold electrode interacting with other
redox species floating in solution by coat-

| ing the electrode with a selfassembled in-

sulating monolaver of alkane thiols. The
DMNAdabel complexes are connected indi-
rectly to the electrode by phenviacerylenc
molecular “wires,” and they push through

| the “lawn of insulator material like dande
The CMS svstem tackles the whole pic- |

lioms, " Kayyem savs,

Because of the protective laver, “we can
do measurements directly in very dirty envi-
ronents, inchiding blood,” he adds, In ad
dition, no washing is needed, eliminaring

another time-consuming step, The sensitiv- |

ity of their device is on par with any cu-
rent electrochemical svstem, Kayvem says.

The CMs system is made possible in
part because of advances in DNA chip
technology, where large arrays of nucleo-
tices are atached o supports using lithog:
aphy techniques. To make its electrodes,
CMS buys custom-made circuit boards and
immobilizes the DNA on them, Other Labs
are also looking into DNA chip technolo-
gy, Takenaka's lab is submitting a patent
on its model system with two clectrodes.,

In the next few years, DMNA detection
technology may bring the technology of
“Grattacn” closer, as researchers continue
to pursue the ideas that may find their way
onto the DNA chips of the future,

“All ultimately may play a role in DNA
diagnostics.” Kayyem says.<d
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