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Assessment of Autoantibodies
With Aklides�

Grossmann and coworkers present

a new multiplex microbead-based im-

munoassay (MIA) using the imaging

technology platform Aklides� for the si-

multaneous detection of various antinu-

clear autoantibodies (ANA) aiding in

the diagnosis of autoimmune diseases.

The new solid-phase MIAs not only

allow image-based spatial encoding of

microbeads but also demonstrate a bet-

ter diagnostic performance in compari-

son to enzyme-linked immunosorbent

assays. In contrast to current

microbead-based multiplex technologies

like Luminex�, immobilization of

microbeads omits the need for sophisti-

cated microfluid handling as in flow

cytometric technology and does not

require vacuum filtration or centri-

fugation. Also, the Aklides technology

allows the assessment of HEp-2 cell-

based indirect immunofluorescence pat-

terns in addition to multiplex testing.

This is the first report presenting a

unique combination for screening and

multiplex testing of ANA on one plat-

form, addressing a growing demand for

cost effective and efficient diagnostics in

routine laboratories.
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Optical Detection of
Mitochondrial Fragmentation
During Apoptosis

As cells commit to an apoptotic

fate, the pro-apoptotic factors Bax and

Bak localize to the mitochondria and

effect the release of the apoptosis execu-

tioners from within. Pasternack, Zheng,

and Boustany use an orientedness criter-

ion (quantifying the degree of orienta-

tion) based on optical Fourier filtering

of dark-field images to detect mitochon-

drial fragmentation concomitant with

this event. Gabor filtering of the optical

signal from endothelial cells is imple-

mented, and the resulting filtered

images are processed generating mor-

phometric images for orientedness. By

registering the processed images with

fluorescence images of the mitochon-

dria, it is possible to discern the orient-

edness for mitochondria-rich and mito-

chondria-poor regions of the cell. Dur-

ing the first one to two hours of

apoptosis, a distinct drop in oriented-

ness from mitochondria-rich regions is

observed while a null response is

observed elsewhere in the cell. This

proof of principle demonstrates how

optical Fourier filtering with Gabor fil-

ters could be used to study organelle-

specific structural changes during apo-

ptosis, and offers strong evidence that

optical scatter changes observed in this

time frame arise from mitochondria.
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What is the Best Lifetime Image
Analysis Strategy?

Fluorescence Lifetime Imaging Mi-

croscopy (FLIM) is a powerful technique

which gives access to the local environ-

ment of fluorophores in living cells. In

order to determine accurately this life-

time parameter, it is well known that the

Least Square Method (LSM) is the most

precise strategy when experimental con-

ditions are ideal. In this work, Leray and

coworkers demonstrate theoretically and

computationally that the LSM does not

provide the best estimator of the lifetime

parameter for real biological experiments

in the presence of fluorescence back-

ground. The polar approach enables

more precise determination of the life-

time values for a limited range corre-

sponding to usually encountered fluores-

cence lifetime values. The authors finally

demonstrate experimentally that the po-

lar approach allows distinguishing two

fluorophores in living cells which are

undetectable with usual time-domain

LSM fitting software.
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