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ANALYTICAL CURRENTS
Imaging with gold nanorods
A sense of structure
The two main methods for determining protein
structure—NMR spectroscopy and X-ray
crystallography—each have distinct limitations and benefits. To determine whether one
method is preferable to the other or whether
the two can serve complementary purposes,
two groups involved in the Northeast Structural Genomics Consortium screened >400
proteins by both methods.
1
15
The researchers produced H– N het-

eronuclear single-quantum correlation (HSQC)
spectra of each protein, believing that wellresolved HSQC spectra indicated folded proteins that were amenable to NMR spectroscopy. They then categorized the results as
excellent, good, promising, or poor and/or unfolded on the basis of parameters such as
spectral dispersion, line widths, and number
of resolved peaks. Similarly, they screened
each protein for its ability to produce diffraction-quality crystals and, when possible, they
determined 3-D structures.
Of the 420 proteins studied, the research-

Because visible light does not penetrate tissues
well, researchers have been attempting to develop imaging agents that can be excited by light at
other regions of the spectrum, such as near-IR.
One group, led by Alexander Wei and Ji-Xin
Cheng at Purdue University, has developed gold
nanorods that can be imaged in vivo by twophoton luminescence (TPL) microscopy. The
nanorods are excited in the near-IR region; this
makes them well suited for imaging tissues.
Gold nanorods (small red dots)
The researchers characterized the excitation
are visible in mouse blood vesand emission properties of the nanorods. The in- sels. (Adapted with permistensity of the signal depended on the polarizasion. Copyright 2005 National
tion of the excitation light. The greatest intensi- Academy of Sciences, U.S.A.)
ties were observed when the polarization angle
of the beam was aligned along the long axis of a nanorod. The TPL emission
spectrum, however, was depolarized. Wei, Cheng, and co-workers also compared nanorod luminescence with the fluorescence of rhodamine. They determined that a single gold nanorod is ~60 brighter than a single rhodamine
molecule. On the basis of these data, the researchers conclude that the TPL
signal intensity of gold nanorods is comparable with that of quantum dots.
Finally, gold nanorods were injected into the tails of mice to determine
whether the nanorods could be used as in vivo imaging agents. Individual
nanorods were visible by TPL microscopy in two earlobe vessels of a mouse
5 min after injection. The signal was no longer detected after 30 min. According to the researchers, the properties of gold nanorods suggest that the imaging agents could be useful for in vivo, cell-specific labeling studies in the future. (Proc. Natl. Acad. Sci. U.S.A. 2005, 102, 15,752–15,756)

ers could determine the structures of only a
handful by both methods. Furthermore, although good HSQC spectra did indicate how

Cystic fibrosis breath analysis

well a protein was folded, the spectra were

Cystic fibrosis (CF) patients often develop bacterial infections in their lungs. Because

poor indicators of whether the protein could

many bacteria produce sulfide gases, the presence of sulfides in breath could po-

form crystals or whether its structure could

tentially be used as a noninvasive marker for cystic fibrosis (CF). To test this idea,

be determined by X-ray crystallography.
At the same time, although each method
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F. S. Rowland and co-workers at the University of California, Irvine; the University
Hospital of the Rheinisch-Westfälische Technische Hochschule (Germany); and

was applicable to only a subset of the proteins

Long Beach Memorial Medical Center analyzed the levels of carbonyl sulfide (OCS),

studied, the researchers found that a concert-

dimethylsulfide (DMS), and carbon disulfide (CS2) in the breath of CF patients and

ed approach with both methods increased the

healthy controls. The gas compositions were determined by ultra-trace GC/MS.

likelihood of a 3-D structure being calculated

The researchers did not find a statistically significant correlation between in-

for a given protein. Thus, the groups recom-

creased sulfide gas concentrations and positive bacterial cultures in the CF group.

mend that a parallel approach with both NMR

A wider range of exhaled OCS, DMS, and CS2 concentrations was observed for the

spectroscopy and X-ray crystallography be

CF group than the control group. OCS and CS2 levels were higher in samples from

pursued to maximize the success rate of any

some CF patients than in those from other CF patients or healthy controls. Poor

large-scale structural study. (J. Am. Chem.

pulmonary function was correlated with high OCS concentrations only. (Proc. Natl.

Soc. 2005, 127, 16,505–16,511; 16,512–16,517)

Acad. Sci. U.S.A. 2005, 102, 15,762–15,767)
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