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EXERCISE SHEET HL: mitochondria: a folded inner membrane (cristae) gives a large area for the elec-
tron transport chain; the matrix holds Krebs-cycle enzymes. Chloroplasts: stacks
of thylakoids (grana) give a large area for light absorption; the stroma holds Calvin-

13' ]- Organelles and cycle enzymes. Nuclear pores let mRNA out and proteins in. Free ribosomes

l. . make proteins for the cytoplasm; ribosomes on the rough ER make proteins for

COmpaI‘t menta lzat 1011 secretion, which the Golgi apparatus modifies and packs into vesicles.

Worked example. Why cold? Low temperature slows enzymes released from lyso-
somes, so they do not digest the organelles.

Name: — Classs — Date: Total: 24 marks Answer shapes: organelle — structure — function, with “so”.

KEY WORDS organelle » compartmentalization « cell fractionation

« lysosome » centrifuge o nuclear pore

2 Practice
. . 2.1 State two advantages of separating the nucleus from the cytoplasm. 2]
Objective
Build the skills to answer exam questions on organelles and compartmentalization mRNA
: why cells have compartments, the nucleus, and how cell fractionation _—\_/\O

separates organelles. .

P & ribosome

You must be able to:

nucleus
« explain the advantages of separating the nucleus from the cytoplasm
o explain how compartments such as lysosomes and vacuoles help cells work
o describe how organelles are separated by cell fractionation
o distinguish organelles from other cell structures
« relate the structures of mitochondria, chloroplasts, nuclear pores and the Golgi appa-
ratus to their functions 2.2 Explain why the solution used in cell fractionation must be cold, isotonic and
buffered. (3]
1 Key knowledge and worked examples
B QOrganelles and compartmentalization
Organelles are separate structures inside a cell with a specific job. The cell wall, - ]
cvtoskel . S y \ ice bath centrifuge
ytoskeleton and cytoplasm are not organelles.
The nucleus: keeps DNA apart from the cytoplasm. Transcription (making
mRNA) happens in the nucleus, and the mRNA can be modified before it reaches
the ribosomes. Prokaryotes have no nucleus, so their mRNA is translated straight
away.
Compartments keep conditions and enzymes in one place: lysosomes hold digestive
enzymes that would damage the cytoplasm; phagocytic vacuoles digest bacteria;
enzymes and substrates are more concentrated, so reactions are faster.
Cell fractionation: cells are broken up in a cold, isotonic, buffered solution, then
spun in a centrifuge at increasing speeds. The densest organelles (nuclei) sink first,
then mitochondria and chloroplasts, then ribosomes.
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2.3 Explain how lysosomes show the advantage of compartmentalization. 3] 3 Exam-style questions
3.1 Liver cells were broken up and spun in a centrifuge at increasing speeds.
O vesicle with bacterium
lysosome ‘ \ ‘ \
low medium high
speed / g time / min pellet contains
2.4 Explain how the structure of a mitochondrion suits its function. 2] 1000 10 p
. 10000 20 mitochondria
cristae 100000 60 Q
matrix . !
(a) Identify P and Q. 2]
(b) Explain why P forms a pellet at the lowest speed. 2]
2.5 State the difference in function between free ribosomes and ribosomes attached to
the rough ER. 2]
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® f4eoccssc2se (c) Suggest why the cell wall is not listed as an organelle. 2
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3.2 Prokaryotes have no nucleus.

rokaryote
P 4 eukaryote
(a) State where transcription and translation happen in a eukaryotic cell. 2]
(b) Explain one advantage for a prokaryote of having no nuclear membrane. 2
(¢) Explain why phagocytic vacuoles help a white blood cell kill bacteria safely. 2]
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