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Analyse all the data provided to discuss how several species of cichiid fish have
evolved over a short period of time,
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8 The scientific article you have studied is adapted from The Blologist.

Use the information from the scientific article and your own knowledge to answer the
following questions.

(a) State the meaning of the term stem cell (paragraph 1).

(b) Describe how a ‘single fertilised egg’ can produce many different cell types
(paragraph 2),

||||||||||||

.............

(c) Name the property shown by ‘spontaneously beating reglons’ in cardiac muscle
(paragraph 15). '
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{d) Mice used In research have a number of limitations (paragraph 6). Mice that are
homozygous for a recessive tralt are rare in the population, but can be produced
In genetic crosses.

Explain how genetic crosses could be used to generate a mouse line expressing a
recessive tralt, - .
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(e) Retinolc acid affects the expression of genes In embryonic stem cells (ESCs)
teading to the development of neural tissues (paragraph 11).

Explain how chémlcals‘such as retinoic acld could affect gene expression.
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(f) The Zika virus can cause microcephaly. This condition is a result of brain tissue -
not developing In the foetus (paragraphs 20 and 21),

Explain how the Zlka virus can cause microcephaly.
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(g) Tissue rejection can occur in organs transplanted from other individuals
(paragraph 22),

Explain how the Immune system is involved in tissue rejection. :
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(h) Human cells can be grown in monolayers using tissue culture (Figure 1),

[ ] -
Devise a procedure to investigate the effect of temperature on the growth rate of
a monolayer of human cells.
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() Describe how a gastrulold differs from an organolid (paragraphs 21, 26 and 28). ) ' ﬁ
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(j) Describe two ethical Issues concerning the use of human embryonic stem cells in
research (paragraph 32).
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(k) Explain the advantages of using IPSCs compared to ESCs for the production of
transplant material (paragraphs 33 and 34).
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