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OBSERVER LES PHASES DE LA 
MITOSE 
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OBSERVER LES PHASES DE LA 
MEIOSE 



Rappel sur la méiose







Fin de méiose II : observation de tétrades de spores

Méiose dans les anthères de fleurs d’Angiospermes















CARACTERISTIQUES CELLULAIRES 
DES DIVISIONS CELLULAIRES : 

Organisation du chromosome 
métaphasique









Technique d’immunomarquage









CARACTERISTIQUES CELLULAIRES 
DES DIVISIONS CELLULAIRES : 

Organisation et dynamique du fuseau de 
division





https://www.ncbi.nlm.nih.gov/books/NBK26934/
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A metaphase spindle formed in vitro by adding Xenopus sperm to an 
extract of Xenopus eggs (see Figure 17-9) has incorporated three 
fluorescent markers: rhodamine-labeled tubulin (red) to mark all of the 
microtubules, a blue DNA-binding dye that labels the chromosomes, and 
caged-fluorescein-labeled tubulin, which is also incorporated into all of the 
microtubules but is invisible because it is nonfluorescent until activated by 
ultraviolet light. (A) The distribution of the chromosomes and microtubules 
in the spindle. (B) A beam of ultraviolet light was used to uncage the 
caged-fluorescein-labeled tubulin locally, mainly just to the left side of the 
metaphase plate. Over the next few minutes (after 1.5 minutes in C, after 
2.5 minutes in D), the uncaged fluorescein-tubulin signal is seen to move 
toward the left spindle pole, indicating that tubulin is continuously moving 
poleward, even though the spindle (visualized by the red rhodamine-tubulin 
fluorescence) remains largely unchanged. The caged fluorescein signal 
also diminishes in intensity, indicating that the individual microtubules are 
continually depolymerizing and being replaced. 

https://www.ncbi.nlm.nih.gov/books/n/mboc4/A4754/def-item/A5450/
https://www.ncbi.nlm.nih.gov/books/n/mboc4/A4754/def-item/A5327/
https://www.ncbi.nlm.nih.gov/books/n/mboc4/A3169/figure/A3180/%3Freport=objectonly
https://www.ncbi.nlm.nih.gov/books/n/mboc4/A4754/def-item/A5904/
https://www.ncbi.nlm.nih.gov/books/n/mboc4/A4754/def-item/A5084/
https://www.ncbi.nlm.nih.gov/books/n/mboc4/A4754/def-item/A5184/
https://www.ncbi.nlm.nih.gov/books/n/mboc4/A4754/def-item/A5451/


https://www.ncbi.nlm.nih.gov/books/NBK26934/



Microtubules in an M-phase cell are 
much more dynamic, on average, than 
the microtubules at interphase. 
Mammalian cells in culture were 
injected with tubulin that had been 
covalently linked to a fluorescent dye. 
After the fluorescent tubulin had 
become incorporated into the cell's 
microtubules, an intense laser beam 
was used to bleach all the fluorescence 
in a small region. The recovery of 
fluorescence in the bleached region of 
microtubules, caused by their 
replacement by microtubules formed 
from unbleached fluorescent tubulin 
from the soluble pool, was then 
monitored as a function of time. The 
time for 50% recovery of fluorescence 
(t1/2) is thought to be equal to the time 
required for half of the microtubules in 
the region to depolymerize and re-form. 

https://www.ncbi.nlm.nih.gov/books/n/mboc4/A4754/def-item/A5350/
https://www.ncbi.nlm.nih.gov/books/n/mboc4/A4754/def-item/A5904/
https://www.ncbi.nlm.nih.gov/books/n/mboc4/A4754/def-item/A5186/






CARACTERISTIQUES CELLULAIRES 
DES DIVISIONS CELLULAIRES : 

la cytodiérèse = cytocinèse
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