ANALYTICAL CURRENTS

SELDI/MS or CE/MS?

Inscead of relving on the presence or
absence of ene biomarker in a body
tluid to indicate disease, researchers are
murning o protcomics methods, such as
surtave-enlanced laser desorprion Sian
izaton (SELIAMS and CEAMS, to
follow mulople biomarkers. To deter
mine which methed vields the berer
dizeriminaron Vot patterns, Harald
Mischak and colleagues ar Medizinische
Hechschule Hannover and Muosataues
Dhagnostics and Therapeutics AG (both
in Germanv and ar the Universicr of
Glasgow and the Beatson Tistitute fise
Cancer Research (both in the UKD
compared SELTIAMS and CE electro
sprav iontzation TOF MS head-ta-head
They analveed vring samples from healthy
individuals and paticnes wich the kidoey
disorder membranous glomeruk mephiritis
[ NGN,

DNA detection on a wire

By taking advantage of the electrical prop-
erties of silicon nanowires {SiNWs) ang the
intrinsic charge of DNA, researchers have
created highly sensitive, labal-froe ONA
detectors. Z Li and colleagues at Hewlett-
Fackard raport picomolar detection of tar-
get DNA with single-stranded DMA probes
on SINW surfaces {Nana Lett. 2008, 10.1021/
nif34a58a), Fushing the limit even further,
Charlzs M. Lieber and Jorg-in Hahm at
Harvard University report femtomolear de-
saction of DNA and DNA mismatches using
a SiNW sensor modifiad with p2ptide nu- :
sleic acid (PNA) receptors (Nano Lett 2008,
4, 51-54).

PENA receptors are known to bind to DNA
with high affinity and stability. Although it
should be possible to use other ganatic
markers of disease, Lieber and Hahm Lsed

-FMA receptors that can differentiate be-
ween wild-type DNA and the AFS08 muta-

After extensive analvsis of the
CEAMS data, the researchers found
2000 proteins thar were unique o
the MOGN patients. [n comparison,
when they tested the same samples
using SELTMME with a weak
cation exchanue chip, which pri-
marily binds proteins wich high
isoclecrric point (pl] valees, they
found oy three potential bio-
markers for MG,

‘."; l_.l I. .:J_rz."rtr‘:l ':H i Ilhli. L'I.l !1'|1l.'l.'| it ]
af lower resolution and complexity
than CE/MS, which the rescarchers
attribute 1o the selective retention
on the SELDI chip. Because only
those proteins with high pl were
retained, the pood ol proteins thar
wiere uldmately analyvzed was great
Iy redoced: [ Rapd Comuena, Mags
Specerow, 20004, 18 149150

tion in the cyste fibrosis
transmsmbrang?r:anaqter .
gena. Cystic fibrosisisa
fatal genetic disease, and
detection of the AFR08
mutation serves as an in-.
dicator of the disease.
~ After adding femtomo-
lar levels of wild-type DNA :
samples, Lieber and Hakm obsorved 2 rapid
(=10 &l increase in conductance followed
by a more gradual il:uir-ease aver hundreds of
seconds. The increase is consistant with an
incraase in nogative surface charge associ-
ated with the binding of negatvely charged
oligonucleotides 1o the surfece. Thay ob-
served no change in conductance when no
OMA was added and no substantial long-term
change when mutant DNA was introduced,
Likewise, Li and z:ol]a:atju&s observed an
increase in conductance following the bind-
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[aJ' A silicon nanuwi:ra sensor modified with PNA receplors.
{2} FNA receptors bind to DNA.

ing of complementary DNA to their rece plor
probe. For a.12-mer Diigﬂl‘luﬂﬂﬂﬁﬂ.ﬂ proba,
they were able to easily detect 25 pM of
target DNA, They DI:}S!_‘.f:'nfEd na change in
‘condu ETE!'I.EE in control experiments with
noncomplemantary ONA with & singla:-l:_;aﬁa
mismateh,

Thie new reai-tme SiNW sensors could
be the first step toward real-time, high-

Ahroughput, mulliplexed DNA analysis for

applications such as hiowarfare datection
and screening for genetic diseases.
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Typical CEMMS protein patterns from (a) healthy in
dividuals o (b MBN patients. |Adapted with per-
mission. Copyright 2003 John Wiley & Sons, Ltd.)
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