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Supplemental Resources: 

COMMENT 1: Diversity of Mitotic Patterns.  [Go to Comment 1.pdf,  

Adobe Acrobat Document 1,013 KB.] 

COMMENT 2: Further Remarks on Polarized Light Microcopy.  [Go to 

Comment 2.pdf, Adobe Acrobat Document 179 KB.] 
 
MOVIE 1.  Dividing endosperm cells of African blood lily, Haemanthus 

katherinae, recorded in phase contrast by Andrew and Wishia Bajer (1951, 

1956).   The movements and shape change of chromosomes are displayed 

most strikingly, but spindle fibers and phragmoplast fibrils are not visible. 

MOVIE 2.   Dividing pollen mother cell of Easter lily, Lilium longiflorum 

observed using polarizing microscope shown in Text figure 9.   The movie 

shows the chromosomes being brought to the metaphase plate and then led 

polewards by birefringent spindle fibers.  Soon birefringent fibrils re-emerge 

between the daughter nuclei to form the phragmoplast, and vesicles 

assemble in its mid-zone to form the cell plate (Inoué 1964).    This 

sequence, first shown publicly at the MBL in 1951, finally established the 

general reality of spindle fibers and fbrils in living cells.  
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MOVIE 3.   Reversible disappearance of spindle birefringence in dividing 

sea urchin eggs exposed to low temperature (Inoué 1952b).   Birefringent 

spindle fibers disappear when a cell is chilled.  They soon reappear upon 

warming, and the cell resumes division.  These experiments suggested that 

fibrils making up spindle fibers depolymerize by cold and repolymerize 

when the cell is warmed.  The observations foretold the assembly properties 

of in vitro microtubules found two decades later.   

 

MOVIE 4.  ‘Northern lights flickering’ of birefringent spindle fibers in 

dividing spermatocytes of a grasshopper Chrysocraon japonicas.   These 

spectacular images showing the fluctuating birefringence and distortions of 

spindle fibers were filmed by Sato and Izutsu in 1974 using a rectified 

polarizing microscope.   The striking northern lights flickering could not be 

fully explained in 1974, but was thought to reflect tread-milling 

microtubules which were very actively assembling and disassembling.  

(Movie courtesy of Hidemi Sato, Nagoya Univ. & Kosaku Izutsu Mie Med. 

Sch.) 

 

MOVIE 5.  See COMMENT 2.    

 
  


