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oocyte grows without dividing FERTILIZATION fertilized egg divides without growing
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tadpole feeds, grows,
undergoes metamorphosis,
and becomes
an adult frog
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actin and myosin filaments of the
contractile ring
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PROPHASE

centrosome

intact forming
nuclear __ mitotic
envelope , % spindle

kinetochore

condensing replicated chromosome, consisting of
two sister chromatids held together along their length

At prophase, the replicated
chromosomes, each
consisting of two closely
associated sister chromatids,
condense. Outside the
nucleus, the mitotic spindle
assembles between the two
centrosomes, which have
replicated and moved apart.
For simplicity, only three
chromosomes are shown. In
diploid cells, there would be
two copies of each chromo-
some present. In the photo-
micrograph, chromosomes
are stained orange and
microtubules are green.
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replicated

chromosome

centromere region
of chromosome kinetochore

kinetochore
microtubules

I
chromatid




2 PROMETAPHASE

centrosome
at spindle

kinetochore
microtubule

fragments of
nuclear envelope

Prometaphase starts
abruptly with the
breakdown of the nuclear
envelope. Chromosomes
can now attach to spindle
microtubules via their
kinetochores and undergo
active movement.

chromosome in active motion
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3 METAPHASE

centrosome at

spindle pole
P P At metaphase, the

chromosomes are aligned
at the equator of the
spindle, midway between
the spindle poles. The
kinetochore microtubules
attach sister chromatids to
opposite poles of the

kinetochore — '\ spindle.

microtubule




spindle pole replicated
V chromosome kinetochore
centrosome (sister chromatids)

motor

astral microtubules kinetochore microtubules interpolar microtubules




wd Iyl TFri A 28§

LIN2PGS2f e0AO01 YA Syl ey
28l Y20SYyS OKNE Y \JARS)pEtht')V%lt;’E<
02Ydz Llsfdz OnjSUSYy {1l 1 VSY

wi2 2S5 dzy20ySy2 R@OSY!Il a2 dz

CLINEOSaz LAY J uBSOBYNE
YAINRGdzodzf 8 1T { N Odz2N RSLJ
cal Y20y S Llsfeé OnSisSy]

wd SANBIFOS dF1 NRI RSt dz2S &
VI 2L 6yéOK Llsf SOK @njSi S




