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ABSTRACT 

The present report describes a new approach in soft laser 
scanning densitometry performed on opaque electrophoregrams. The 
method employs a light reflectance system instead of absorption, 
which is commonly used. The data of this preliminary study were ob- 
tained by directly scanning a photograph of an electrophoregram ex- 
hibiting viral proteins separated by SDS-PAGE. Comparison of the 
two methods clearly demonstrate that laser reflectance offers finer 
resolution than laser absorbance when opaque materials are scanned. 

Index Entries: Laser densitometry; scanning opaque elec- 
trophoregrams, use of soft laser densitometry in; reflectance, use of in 
soft laser densitometry; soft laser scanning densitometry, a new ap- 
proach. 

INTRODUCTION 

The use of soft laser beams in scanning densitometry has been a ma- 
jor breakthrough in analytical protein chemistry, and since its inception 
in 1974 (1), has opened new frontiers in basic and applied medical re- 
search (1-7). Densitometers using the laser beam may now resolve 
stained protein components  in an electophoregram having an interspace 

Applied Biochemistry and Biotechnology 25 Vot 12, 1986 



26 Zeineh and Kyriakidis 

of 1 ~m or less. In this manner, adjacent protein bands not visually 
distinquished by the naked eye appear in the densitometric tracing as 
distinct peaks reaching the baseline, and may thereafter be easily 
quantitated. 

However, when the scanned material is opaque, such as in thin 
layer chromatogrphy, the resolving capability of any densitometer 
operating on the principle of light absorbance decreases. This is particu- 
larly evident when the distance separating two adjacent components ap- 
proaches the width of the scanning light beam. In this regard, as the light 
beam passes through an opaque material, it undergoes scattering and, as 
a result, becomes wider after transversing the medium. In this manner, a 
loss in the resolving capability of the densitometer is observed. Under 
such circumstances, scanning closely stacked bands in an electro- 
phoregram produces tracings of poor resolution. The peaks correspond- 
ing to the scanned adjacent components fail to reach the baseline, and in 
many instances they may fuse, thus preventing their quantitation. To 
this end, the present study was undertaken to determine whether the 
use of laser reflectance could be an alternative method in scanning 
electrophoregrams in which opacity poses a problem in obtaining 
densitometric tracings of high fidelity. 

MATERIALS AND METHODS 

A picture of an electrophoregram showing viral protein bands sepa- 
rated by SDS-gel electrophoresis was scanned, using a soft laser densi- 
tometer, SL-TRFF (Biomed Instruments, Inc.). The scanner was 
interphased with an Apple IIe computer, and densitometric analysis was 
carried out using the '"Videophoresis II" program (Biomed Instruments, 
Inc.). Following several runs, the optimal scanning speed determined to 
produce densitometric tracings of the finest resolution was 3.5 mm/s. 
The laser beam was focused on the sample, using a high-resolution 
adapter, and changes in the intensity of the reflected light were meas- 
ured by two photocells facing the surface of the sample. Hard copies of 
the densitometric tracings were obtained through a dot matrix printer 
(STAR SG-10). 

RESULTS AND DISCUSSION 

The laser reflectance system has now been employed in the 
densitometric analysis of an electrophoregram reproduced on photo- 
graphic paper. This approach offers the opportunity to scan opaque ma- 
terial, such as thin layer chromatography, nitrocellulose, or even photo- 
graphic paper, as was the case presented in this report. It has been 
illustrated that the use of such a system in scanning opaque material gen- 
erates high resolution tracings that are superior to those obtained by laser 
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absorbance. A practical application of the new approach is presented in 
Fig. la, which illustrates densitometric analysis of the image of an 
electrophoregram in photographic paper. It can be seen that the peaks 
produced by laser reflectance are sharp, well-defined, and reach the 
baseline. Most important, the tracing reveals the presence of peaks that 
are not seen in the tracing produced by laser absorbance (Fig. la), as indi- 
cated by arrows #1, 2, and 3. The differences in the data generated in 
scanning by the two methods become more evident upon electronic ex- 
pansion of the tracings, and Fig. 2 presents a clearer view of such dis- 
crepancies. 

Equally impressive was the capability of the scanner, when laser 
reflectance was used, to resolve closely stacked bands not visually dis- 
tinct to the naked eye. This can be better appreciated upon inspection of 
band "m," identified by an arrow at the right side of the 
electrophoregram. It is of interest that, although it is visualized as a 
single band, in the tracing in which laser reflectance was used, it is re- 
solved into two components, as evidenced by the well-defined notch 
separating the two peaks shown in Fig. 2c. 

Resolution of band "m" into two components was also observed 
when laser absorbance was used (Fig. 2d). However, the tracing pro- 
duced was not as sharp as that obtained by reflectance. 

Upon gross examination of the densitometric tracings produced by 
the two methods, it can be seen that the peaks in the tracing in which 
reflectance was used rise at a steeper slope than those observed when the 
conventional method was utilized. Apparently, this could be attributed 
to the fact that, in the latter approach, the width of the light beam is lim- 
ited by the inherent physical properties of the scanned material. That is, 
the fine width of the laser beam can no longer be controlled after fo- 
cusing on an opaque sample, since it undergoes diffusion. It becomes 
wider than it originally was, and, therefore, the scanning time at a given 
point in an electrophoregram increases accordingly. This is evident when 
the slopes of the peaks in the tracings illustrated in Fig. 2 are compared. 
It can be observed that the slopes of the peaks produced by laser 
absorbance are not as steep as those seen when laser reflectance is used. 
In further analysis, when the light beam width becomes greater than the 
gap between two adjacent bands, but is smaller than the space occupied 
by them, the peaks generated rise at an angle determined by the width of 
that beam. That is to say, the wider the beam width the wider the angle 
of deflection of the peaks. That is why, under certain conditions, tracings 
produced by laser absorbance are not as sharp as those observed when 
laser reflectance is employed. 

In summary, the new approach in laser densitometry described in 
this communication may be engaged to prevent the loss in resolution ob- 
served when opaque electrophoregrams are scanned, and to thus in- 
crease the accuracy of the results reported. 

Applied Biochemistry and Biotechnolo~Ty Vol. 12, 1986 



28 Zeineh and Kyriakidis 

Fig. 1. Soft laser scanning densitometry of a photograph illustrating sep- 
aration of viral proteins by SDS-PAGE. (a) and (b) represent tracings produced 
using reflectance and absorbance, respectively. 
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