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Start
Measurement condition setup

Measurement of dark current and fixed pattern noise of video
camera

Input of microscopic image
Trensmitted light, Nomarski differential
interference, etc.

Fluorescence intensity measurement at 360nm

Fluorescence intensity measurement at 340nm

Repeat until setup condition

Subtraction of dark current and fixed pattern noise from measured
fluorescence intensity at 360 and 340nm

Determination of background fluorescence intensity
Fluorescence ratio calculation (1340/1360)
[Ca®*]i calculation with calibration curve
Adjustment of brightness step and filtering of microscopic image
Displey (The two-dimensional [Ca=*]i distribution and microscopic
image are displayed with pseudocolor)
Parallel transition of microscopic image
If it shifted between [Ca®"]i and microscopic image

Re~display (The [Ca®"]i distribution and microscopic image are
displayed with pseudocolor)

End

Fig. 1 Sequence of measurement and image pro-
cessing
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Fig. 2 Representation of superimposed image and spatial filter

A. The VDT used in this experiment represented 640 X400 dots; however, one dot display-

ed only 16 colors out of 4096 colors.

Therefore, one pixel was comprised of a set of 4 dots

and could show 175 colors. Two dots among 4 dots show 24 colors for the [Ca%*]; dis-
tribution image which is made up of red, green and blue colors combined. The other 2
dots show 7 levels of black-and-white for the display of microscopic image which is made
up of black, dark gray, light gray and white combined. B. The 3X3 spatial filter value for

smoothing of the microscopic image.
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Fig. 3 Superimposed images of NG108-15: [Ca?™], distribution image and microscopic
image with transmitted light

These images were taken at intervals of 4s, and showed before and after 50 mM KClI
stimulation. The upper side numbers on each picture are time(s) after stimulation. A
displays a full VDT, and other images only show a part of the cell. The instrument condi-
tions are: objective lens, X20; intermediate lens, X1.5; photoeyepiece lens X6.7, and in-
tegration times 4.
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Fig. 4 [Ca2+]; distribution of NG108-15 upon Nomarski differential interference image

The [Ca2+]i distribution data is the same as Fig. 2C.

In the case of observation of dif-

ferential interference images, [Ca?*], image shifted from microscopic image cause of in-

serted Nomarski prism, efc. in the optical path way of microscope.

Parallel translation

most effects in the superimposed image. A is designating the 2 set landmark for harmo-
nized of [Ca®*]; image, and microscopic image. One landmark had two points, one point
put on [Ca®*™], image, and other point put on microscopic image. B shows the translated

image.
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Superimposed imagery for intracellular free calcium ion distribution and cellu-
lar structure with video fluorescence microscopy. Atsuo Mivakawa (Department of
Medical Photonics, University of Hamamatsu School of Medicine, 3600, Handa-cho,
Hamamatsu-shi, Shizuoka 431-31)

In life science research, the distribution of intracellular free calcium ion concentration
([Ca®"];) is widely done using a fluorescent indicator dye such as Fura-2, Indo-1. Of
particular interest is correspondence between [Ca2+]; distribution and cellular structure.
This report describes a system for superimposition of [Ca®"]; distribution and cellular
microscopic images made with transmitted light or Nomarski differential interference.
‘This system uses the instrumentation described in the previous report but with improved
the computer software. The superimposed image shows 24 colors for [Ca®?*]; and 7
levels of black-and-white in the microscopic image. [Ca%™]; images of NG108-15 cor-
responded well with transmitted light image of microscope. However, the [Ca®*); and
differential interference image differed by parallel shift, rotation and magnification cause
by insertion of the Nomarski prism, efc. in imcroscopic light path. The superimposed im-
age was particularly affected by parallel shift. The parallel translation of microscopic
images was included in the image processing program in order to bring the image into
correspondence.
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