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1 Mitosis occurs during growth, repair and replacement of cells o
This diploid cell has two sets of
chromosomes - one blue and one
red in each setl. (Chromosomes that

The copies of the chromosemes separate
and each daughter cell ends up with the
same number of chromosomes as the

Each chromosome is copled
and the copies remain

q q a Q a a a are : : N i g ) attached, fo X-shapes 3 ALY
2 Mitosis produces two genetically identical diploid cells A S0 SAITHA. G SCHON 1 PNS:) ECHRCL TN e Plrwes el // N
Y /’——\ o . \
Interphase happens before mitosis; increase in the number of sub \\ ¥ \ i\ !
q q a q g DNA replicat
3 cellular structures e.g ribosomes, mitochondria. DNA replication \ TP 3:” f \l o J
makes copies of chromosomes |\ J |\ ;v / [~ \\
, | ) LK / |
£ \ /
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Prophase: Nucleus breaks down and spindle fibres appear nucleus pair of chromosomes \\ . //
. . . T ——
Metaphase: Chromosomes are lined up on spindle fibres on the ¢ interphase o mitosis >
equator of the cell
4 Anaphase: Chromosome copies are separated and pulled to
opposite ends Of the ceII In prophase the By the end of metaphase, The chromosome copies  In telophase a A cell surface membrane
nucleus starts to break the chromosomes are are separated and membrane forms forms to separate the
Telophase: A new nuclear membr‘a ne for‘ms ar‘ound each set Of down and spindle ined up on the spindie moved lo either end of around eac two ~:>:z»l§s'. (1_ur|r;]
fibres appear fibres across the middle of the cell on the spindle chromosomes to cytokinesis. Cell walls
chromosomes the cell form nuclei form in plant cells.
Cytokinesis: Cell surface membrane forms to separate the cells > " N ey
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5 Human embryonic stem cells can be cloned and made to | s ] p (oo o) - | ‘ 3 ( p ——
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Adult stem cells Can form into surrounding human cells e.g. blood = ] = ‘ K\
6 spindle fibres = . _d
cells B the stages of mitosis o
7 Meristems (plants) Can differentiate into any plant cell type o
throughout the life of the plant
Qf \ adult blood stem cell @
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Therapeutic cloning of stem cells to produce new tissue uses -1 /2 o~ N :
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same genes so the body does not reject the tissue = sl AN Sy em
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but only a few types of cell can be formed *9e L =
75 platelets red blcod cell ‘white blood cells
Meristems can be used to produce clones quickly and = N
. . . . > cell division
10  economically, e.g rare species, crop plants with pest/disease (erkier)

resistance
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,  Growthin plants- Cell division, differentiation and elongation 128 i — axon
(cells increase in length) ns T A T ot b
10% L 75th direction of impulse
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2 Growth in animals- cell division and differentiation i 1 25th NN
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3 Percentile charts can be used to monitor growth 2 6o S ; Y
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4 Information from receptors passes along neurones as 45 ;’y;gmz;cggzgmg;:s;ga,. oo
electrical impulses to the central nervous system (CNS) o it ooty 0 babke il e h p—
25 mass above this curve and hatf —
1 Z, @equal 1o or below the curve
5 The CNS is the brain and spinal cord L
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6 Sensory receptors detect stimuli e.g pressure B Percentile growth curves for UK baby boys from 2 weeks to 1 year,
for mass. The red line that has been plotted on the curves shows the
. . growth of one baby. cell bady (contains nucleus)
7 Sensory neurones long axon carries impulse from receptor to dandion R on ‘
spinal cord %_i ' =R 4 E— ’ é
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8 Synapse- Gap Where neurones meet' Chemlcal message USIng Dendrites receive impulses direction of impulse Axon terminals pa§s
neurotra nsmitter from recaptor cells impulses to other neurones.
D a sensory neurone
9 Relay neurone in CNS- Allows impulses to travel between spinal cord
sensory and motor neurone in the spinal cord e T
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10 Motor neurone- Long axon carries impulse from receptor to e sl el
effector impulses to be -
transmitted in a =
sSensory neurone. \
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11  Effector- Muscle or gland that carries out a response. ‘ > e
Reflex actions are automatic and rapid; they do not involve il I -
12 the conscious part of the brain and protect humans from 7,‘ WK/ imputses from the il
\ =" motor neurone pass
harm & into muscle cells (the
b effectors) via synapses
The muscles then <l
A quickly move the part ==

P of the body away from
the source of pain

< a reflex arc

muscle



