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Development of teaching materials for life science education using bioimaging
techniques
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Yeast (Saccharomyces cerevisiae) is a one of the model organism in
eukaryote. We made teaching materials that visualize cellular respiration and understand its
biochemical background, by using bioimaging techniques. In aerobic environment, yeast grows well and

its mitochondria are germinated. And ATP is also generated. On the other hand, in anaerobic
environment, mitochondria reduce and ATP production is decreased by alcohol fermentation. As a
result of stress by starvation, mitochondria activities in yeast are weakened. We developed novel

teaching materials associating with these results, which can learn biological dynamics and
understand cellular respiration at the cell and molecular levels.
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YPD Bacto Yeast Extract 2g Bacto
Peptone 4g D(+)Glucose 4g Agar 3g
200mL

2.50 135x  197x H95

@
40u M MitoTracker Green MTG 10
ML
10 5u L
LED Partec CyScope® HP

(CY-S-4007) High Power Blue LED (470 nm)

1BP472/30G  1BP536/40G DM500
4p g/mL DAPI 4" ,6-Diamidino-
2-phenylindole, dihydrochloride 200
ML
10 5u L
LED High Power UV LED
(365 nm) GG435E DM420
DNA
(3)ATP
ATP ®ATP 200
ML 800u L
800u L
1000u L
20p L 100p L
5 TCA 20p L

0.1 MESBuffer
(pH 7.0) 980u L
800u L
Luci Pac Pen

Luci Pac Pen-AQUA
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560nm (RLU)

PD-30
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ATAGO
(PEN-Ethanol(V))
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50mL/300mL
120rpm 25°C~30
2mL
10mL
30 44 ODsg00 5
30 ODggp
14
(IWAKI 90x 15 mm)
30 2
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MTG
LED MTG
470nm 516 nm
50
1 1 mm
4.0x 107
MTG 20u L
40u M
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YPD 2
30
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ImL
20p L 50p L 100up L
5 TCA 20up L
0.1 MES Buffer (pH 7.0) 980p L
Luci Pac Pen
(RLU) MTG
100p L
4mg 3,278 RLU/mg
50p L 3.5mg 100p L 3.8mg
488 RLU/mg
225 RLU/mg
4mg ATP
RLU
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2 D(+)Glucose
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