Organelles

Essential Question

How do organelles work together to keep a
cell alive?



Organelles

The Nucleus and Ribosomes

The nucleus holds the
DNA

Pores in the nuclear
envelope let mMRNA leave

The nucleolus builds
parts of ribosomes

Ribosomes build proteins

Nuclear envelope (double membrane)

mRNA carries the instructions
AU out through a pore
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Ribosomes in the cytoplasm
read the mRNA and
build a protein

Nuclear pore

Nucleolus (builds parts of ribosomes)



Organelles

Making and Moving Proteins

Rough ER- rlbosomes inside the cell . | . | outside
bUIId proteins into It it to the Golgi it to the membrane
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1 Ribosomes on the 3 The Golgi apparatus

Golgi apparatus modifies,
sorts, and packages protin it te £ packaies e prova

Vesicles carry cargo
between parts

5 The vesicle fuses
with the membrane,
releasing the protein



Energy Organelles

e Mitochondria release
usable energy as ATP

e Folded inner membrane
gives more surface

e Chloroplasts carry out
photosynthesis

e Chloroplasts are in plant
and algae cells

Organelles

Mitochondrion

uses food (such as glucose)
and oxygen to make ATP

Outer membrane

Folded inner membrane

Chloroplast

captures light energy
to make glucose

Stack of membraneé

disks (thylakoids)
Fluid-filled stroma



Organelles

Storage, Breakdown, and Support

e Lysosomes break down
wastes and old parts

e \/acuoles store water and
other materials

e The cytoskeleton gives
shape and helps parts
move

e \/esicles move materials
around the cell

s

Lysosome

breaks down wastes,
worn-out parts, and
food particles

~\

Vacuole

O

stores water, nutrients,
and wastes; very large
in plant cells

-

~
Cytoskeleton

protein fibers that give
shape and help parts
move

Vesicle

)

carries materials
between organelles and
the membrane




Organelles

Organelles Work Together

e Mitochondria make ATP
for the whole cell

[ Ribosomes build proteins ]

e ATP powers protein
building and vesicle and oxygen
movement

food (glucose)

. . Vesicles move cargo
Mitochondrion ATP [ along the cytoskeleton ]

Membrane pumps move

releases usable energy

® A prOteln paSSGS through from food (cellular respiration) [ substances ]

several organelles

e [f one organelle fails, the
others are affected



Organelles

Example: Trace a Secreted Protein

A cell in the pancreas makes a digestive enzyme (a protein) and releases it outside the
cell. Use the model to list, in order, the structures the protein passes through, from the
ribosome to the outside of the cell. Give the job of each step.

inside the cell outside
2 A vesicle carries 4 A vesicle carries
it to the Golgi it to the membrane
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1 Ribosomes on the 3 The Golgi apparatus 5 The vesicle fuses
rough ER build the modifies, sorts, and with the membrane,
protein into the ER packages the protein releasing the protein




Organelles

Example: Follow the Label

Scientists gave a cell radioactive amino acids for a short time, then measured where
the labeled protein was over the next 2 hours (sample data). Which organelle does the
protein reach first? Write a claim, evidence, and reasoning about the path it takes.
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Organelles

Example: A Mitochondria Poison

A poison stops the mitochondria in a cell. Use the model to predict what will
happen to the cell's ability to build and move proteins.

[ Ribosomes build proteins ]

food (glucose) q 1 Vesicles move cargo
and oxygen Mitochondrion ATP along the cytoskeleton

releases usable energy Membrane pumps move
from food (cellular respiration) substances




Organelles

Big Ideas

® The nucleus holds DNA,; ribosomes build proteins
e Rough ER, Golgi apparatus, and vesicles make and deliver proteins

e Mitochondria release usable energy as ATP; chloroplasts capture light
energy

® [ysosomes, vacuoles, and the cytoskeleton store, break down, and
support

e OQOrganelles depend on one another
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