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CONCEPT: MICROSCOPES
●Microscope: an optical ____________ used to visualize __________scopically small objects (ex. cells).
□ ________ main types of microscopes are commonly used:
1) Light Microscopes: uses ______________ to magnify small objects.
2) Electron Microscopes: uses __________________ for a higher magnification of small objects.
EXAMPLE: Ranges of the Human Eye, Light Microscopes, & Electron Microscopes.

Types of Electron Microscopes
●______ types of electron microscopes are used to study external & internal cell structures:
□ Scanning Electron Microscope (________): visualizes __________________ cell surfaces.
□ Transmission Electron Microscope (________): visualizes _________________ cell structures.

PRACTICE: What type of microscope would a researcher use to measure the size of a ribosome inside a eukaryotic cell?
a) A magnifying glass.
b) Standard light microscope.
c) Transmission electron microscope.
d) Scanning electron microscope.
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CONCEPT: PROKARYOTIC & EUKARYOTIC CELLS
●________karyotic & ______karyotic are the broadest & most distinct groupings of all life.
1) Prokaryotic Cells: do _________ have a nucleus (includes both _______________ & _______________).
2) Eukaryotic Cells: do have a _____________ & other membrane-bound organelles.
EXAMPLE: Prokaryotic & Eukaryotic Cells.

PRACTICE: Which domains of life are classified as prokaryotes?
a) Bacteria & Eukarya.

b) Archaea & Fungi.

c) Bacteria & Archaea.

d) Bacteria & Protista.

Features of Bacterial Cells
●____________________ are the most abundant & diverse organism on Earth.
□ Bacterial DNA is _________________ in shape & found in a region called the ___________________.
□ Bacteria have small (______S) ribosomes & divide by ________________ fission.

PRACTICE: In bacteria, DNA will be found in _______________.
a) A membrane-enclosed nucleus.

b) Mitochondria.

c) The nucleoid.

d) Ribosomes.
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CONCEPT: PROKARYOTIC & EUKARYOTIC CELLS
Features of Eukaryotic Cells
●Eukaryotic cells contain several membrane-bound organelles, including a ________________.
□ Eukaryotic DNA is _________________ in shape & found ______________ of the nucleus.
□ Eukaryotes have large (_____S) ribosomes & divide by ________________ & cytokinesis.

PRACTICE: Which organelle packages the genetic/hereditary material in eukaryotes but not in prokaryotic cells?
a) Nucleus.

b) Mitochondria.

c) Chloroplasts.

d) Nucleolus.

Recap: Prokaryotic vs. Eukaryotic Cells
●Prokaryotic & Eukaryotic cells have _______ key differences:
1) Size of the cell.
2)The presence of a nucleus.
3) The presence of cellular organelles.
4) Ribosome sizes.
5) Type of motility.
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CONCEPT: PROKARYOTIC & EUKARYOTIC CELLS
PRACTICE: Which of the following is/are a primary difference(s) between all prokaryotes and eukaryotic cells?
a) Prokaryotes have DNA that floats freely in the cytoplasm.
b) Prokaryotes are significantly smaller than eukaryotic cells.
c) Prokaryotes do not have ribosomes like eukaryotic cells.
d) a and b.
e) a, b, and c

PRACTICE: Which of the following is not a common feature shared by all types of cells?
a) Contains DNA as the genetic material.
b) Contains a protective cell wall or cell membrane.
c) Contains a fluid-like portion called the cytoplasm.
d) Contains a nucleus that stores the genetic material.

PRACTICE: You isolate a cell with the following characteristics: (1) no nucleus, (2) a cell wall, and the cell is (3) 2 µm in
size. This cell could be a/an:
a) Bacterium.
b) Plant cell.
c) Animal cell.
d) Bacterial cell or a plant cell.
e) Plant cell or an animal cell.
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CONCEPT: INTRODUCTION TO EUKARYOTIC ORGANELLES
●Recall: Eukaryotic cells contain several __________________-bound organelles.
□ Some organelles of animal & plant cells _____________ from each other.
EXAMPLE: Eukaryotic Organelles.

Ribosomes
●Sometimes _______________________ are referred to as “non-membranous organelles.”
□ Ribosomes: molecular “machines” that build _______________ in all living cells.
□ _______________________: the process conducted by ribosomes that builds proteins.
□ Ribosomes can either be “_________” (floating in cytoplasm) or ______________ to another organelle (rough ER).

PRACTICE: What biomolecule does a ribosome synthesize in all types of cells?
a) Lipids.

b) Carbohydrates.

c) Nucleic Acids.

d) Proteins.

e) Amino Acids.
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CONCEPT: INTRODUCTION TO EUKARYOTIC ORGANELLES
Map of the Lesson on Eukaryotic Organelles

PRACTICE: Using the map above, which of the following is NOT a component of the cytoskeleton in eukaryotic cells?
a) Intermediate filaments.
b) Microtubules.
c) Tight junctions.
d) Microfilaments.

PRACTICE: Using the map above, what two organelles produce cellular energy in eukaryotic cells?
a) Mitochondria and Golgi Apparatus.
b) Chloroplast and Nucleus.
c) Lysosomes and Rough ER.
d) Chloroplast and Smooth ER.
e) Mitochondria and Chloroplasts.
f) Microtubules and Chloroplasts.
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CONCEPT: ENDOMEMBRANE SYSTEM: PROTEIN SECRETION
●Endomembrane System: a group of _______________-bound organelles ____________ a eukaryotic cell.
□ Includes many organelles that are interconnected by __________________ (little membrane bubbles).
□ Has multiple functions including protein ________________ & cellular _________________.
EXAMPLE: Organelles of the Endomembrane System.

Protein Secretion
●Secretion: a process by which a substance is __________________ into the environment.
□ Protein secretion involves several organelles that interact in a specific _____________.

1) Nucleus
●Protein secretion starts in the _____________, which stores DNA, the “recipe/code” for making the protein.
●Nucleus: a rounded structure that contains & protects most of a eukaryotic cell’s __________.
□ Nuclear ______________________: the double-membrane that surrounds the nucleus & acts as its barrier.
□ Nuclear Pores: tiny “____________” in the nuclear envelope that allow entry/exit into & out of the nucleus.
□ Nucleolus: a small dense structure inside the nucleus where ____________________ are assembled.
EXAMPLE: Eukaryotic Nucleus.

●DNA in the nucleus is transcribed into RNA, which is then translated into a _____________ (more details on this later).
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CONCEPT: ENDOMEMBRANE SYSTEM: PROTEIN SECRETION
PRACTICE: Which part of the nucleus is responsible for assembling ribosomes and ribosomal RNA?
a) The mitochondria.
b) Nuclear Envelope.
c) Nuclear pores.
d) Nucleolus.
2) Endoplasmic Reticulum
●Endoplasmic Reticulum (______): membranous structures continuous with the nuclear envelope with multiple functions.
□ ER ___________: the internal space/compartment of the ER.
1) Rough ER (_______): closer to nucleus with a _____________, _________________-coated surface.
□ Newly built _______________ fold & are modified in the rER lumen.
2) Smooth ER (_______): further from nucleus with a ______________, ribosome-__________ surface.
□ Synthesizes _____________ & detoxifies drugs/poisons.
EXAMPLE: Rough ER vs. Smooth ER.

PRACTICE: Which of the following is most likely to have the greatest concentration of smooth endoplasmic reticulum?
a) A cell that secretes enzymes.
b) A cell that destroys pathogens.
c) A cell that makes steroid hormones.
d) A cell that engages in photosynthesis.
e) A cell that manufactures proteins.
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CONCEPT: ENDOMEMBRANE SYSTEM: PROTEIN SECRETION
3) Golgi Apparatus
●Molecules synthesized in the ER (ex. proteins & lipids) are transported by vesicles to the ____________ apparatus.
●Golgi Apparatus: stack of flat, membranous sacs (_______________) that function as a “processing center.”
□ _____________ vesicles, ________________ vesicle contents, & repackages contents into vesicles for export.
□ Receiving end of the Golgi = “________” end.

□ Shipping end of the Golgi = “___________” end.

□ Some vesicles shipped from Golgi apparatus can fuse with the cell membrane for ____________________.
EXAMPLE: Golgi Apparatus.

PRACTICE: Which of the following is the most common pathway taken for a newly synthesized protein to be secreted?
a) Rough ER → Golgi→ Transport vesicle → Nucleus.
b) Golgi → Rough ER → Lysosome → Transport vesicle → Cell membrane.
c) Rough ER → Golgi → Transport vesicle → Cell membrane.
d) Rough ER → Lysosome → Transport vesicle → Cell membrane.
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CONCEPT: ENDOMEMBRANE SYSTEM: DIGESTIVE ORGANELLES
●Recall: some of the organelles of the endomembrane system are more specialized for cellular ________________.
Lysosomes & Peroxisomes
●_____________________: acidic vesicles of digestive enzymes that breakdown & recycle food, debris, bacteria, etc.
□ Primarily found only in ________________ cells & originate at the ____________ apparatus.
●_____________________: vesicles of enzymes that breakdown __________ compounds (ex. H2O2) & fatty acids.
□ Found in _________ eukaryotic cells & originate at the ______________ endoplasmic reticulum (rER).

PRACTICE: Hydrolytic enzymes must be segregated and packaged to prevent general destruction of cellular components.
In animal cells, which of the following organelles contains these hydrolytic enzymes?
a) Rough ER.

b) Central vacuole.

c) Smooth ER.

d) Lysosomes.

e) Golgi apparatus.

PRACTICE: Which of the following organelles are involved in cellular digestion?
a) Golgi Apparatus & Vesicles.
b) Nucleus & Nucleolus.
c) Lysosomes & Peroxisomes.
d) Smooth & Rough Endoplasmic Reticulum.
e) Nucleus & Chloroplasts.
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CONCEPT: ENDOMEMBRANE SYSTEM: DIGESTIVE ORGANELLES
Central Vacuole
●Central _______________: large membrane-enclosed vesicle in ___________ cells that degrade & recycle molecules.
□ Other functions include filling up with water to exert ____________ pressure against cell membrane.

PRACTICE: Which are recycling centers for the cell?
a) Ribosome and Golgi apparatus.
b) Endoplasmic reticulum and chloroplast.
c) Mitochondria and nucleus.
d) Central vacuole and lysosome.
e) All are correct.

PRACTICE: Which type of plant organelle often occupies the majority of the cell’s volume?
a) Food vacuole.
b) Plant vacuole.
c) Central vacuole.
d) Contractile vacuoles.
e) Chloroplasts.
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CONCEPT: MITOCHONDRIA & CHLOROPLASTS
Mitochondria
●Mitochondria (“The Powerhouse of the Cell”): organelles that synthesize lots of ___________ for the cell.
□ Adenosine Triphosphate (________): high energy molecule used to “power” cellular reactions.
□ Cellular Respiration: mitochondrial process that breaks down food sources like sugars & lipids to make ATP.

EXAMPLE: Which of the following processes is highly associated with mitochondria?
a) Photosynthesis.

b) Plasmolysis.

c) Cellular Respiration.

d) Crenation.

Mitochondria Structure
●Mitochondria vary in shape & have their own ribosomes & __________ that is independent of the nuclear DNA.
□ Mitochondria have _______ membranes:
1) ____________ membrane

&

2) Folded ______________ membrane (cristae ≈ folds).

□ ________-membrane Space: region in-between the two membranes.
□ ____________: region within the inner membrane containing enzymes, ribosomes, & mitochondrial DNA.

PRACTICE: Which part of a mitochondria contains the mitochondrial DNA, ribosomes, and enzymes?
a) Cristae.

b) Matrix.

c) Inter-membrane space.

d) Cytoplasm.
Page 13

BIOLOGY - CLUTCH
CH. 5 - CELL COMPONENTS

CONCEPT: MITOCHONDRIA & CHLOROPLASTS
Chloroplasts
●Chloroplasts: green organelles that function as the site of _______________________ in many plant cells.
□ Photosynthesis: process that uses energy from _________________ to synthesize sugars (glucose).

PRACTICE: The products of photosynthesis are:
a) Water & Carbon Dioxide.

b) Oxygen & Water.

c) Sugar & Water.

d) Oxygen & Sugar.

Chloroplast Structure
●Chloroplasts have ______ membranes (outer & inner), but unlike mitochondria, neither have folds/cristae.
□ Thylakoids: interconnected _______________-shaped sacs within the chloroplast.
□ Grana: _____________ of thylakoids (or “green pancake stacks”).
□ _____________: innermost region of the chloroplast containing enzymes, ribosomes, & chloroplast DNA.

PRACTICE: Thylakoids, DNA, and ribosomes are all components found in ________.
a) Chloroplasts.

b) Mitochondria.

c) Lysosomes.

d). Vacuoles.

e) Nuclear Envelopes.
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CONCEPT: ENDOSYMBIOTIC THEORY
●Endosymbiotic Theory: mitochondria & chloroplasts were once independently living _________________.
●~1.5 __________ years ago, an aerobic bacterium was engulfed by an anerobic host cell, making a symbiotic relationship.
□ Over time, the aerobic bacterium lost many genes/abilities & developed into today’s ___________________.
□ Photosynthetic Cyanobacterium were engulfed by a host cell & over time, evolved to the ___________________.
EXAMPLE: Endosymbiotic Theory.

●Supporting evidence includes ______________________ between mitochondria/chloroplasts & prokaryotes.
□ Both have/do:

1) small circular DNA,

2) 70S ribosomes,

3) replicate via ______________ fission.

□ Also, mitochondria & chloroplast both have outer & ____________ membranes (consistent with engulfment).

PRACTICE: Endosymbiotic theory is supported by the discovery of non-nuclear DNA in the ______ and ________ organelles.
a) Golgi apparatus and lysosomes.
b) Mitochondria and lysosomes.
c) Chloroplast and Golgi apparatus.
d) Chloroplast and mitochondria.
PRACTICE: According to the endosymbiotic theory, which of the following is likely the ancestor of the mitochondria?
a) Aerobic eukaryotes.
b) Aerobic bacteria.
c) Anaerobic bacteria.
d) Cyanobacteria.
e) Chloroplasts.
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CONCEPT: INTRODUCTION TO THE CYTOSKELETON
●Cytoskeleton: a network of elongated proteins in the ___________________ with multiple functions.
□ Functions include providing cell-____________, structure, __________________, transportation, & biosignaling.
●________ major components of the cytoskeleton:
1) Microfilaments: __________________ in size & usually made of thin rods of repeating ___________ proteins.
2) Intermediate Filaments: _____________________ in size & made of variable proteins.
3) Microtubules: ___________________ in size & forming tubes made of repeating ______________ proteins.

PRACTICE: What component of the cytoskeletons do motor proteins use to transport vesicles?
a) Actin.

b) Microfilaments.

c) Microtubules.

d) Intermediate filaments.

Cilia & Flagella
●Microtubules are a major structural component of ____________ & __________________, which provide cell movement.
1) Cilia: multiple ___________ “hair-like” structures that move like “oars” to move objects or provide cell movement.
2) Flagella: _______________ “tail-like” structures that move like a “whip” to provide cell movement.
EXAMPLE: Cilia & Flagella.

PRACTICE: In human cells, ___________________ are used to move a cell within its environment while
___________________ are used to move objects in the environment relative to the cell.
a) Cilia, pseudopodia.

b) Flagella; cilia.

c) Cilia; flagella.

d) Microfilaments; microtubules.
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CONCEPT: CELL JUNCTIONS
●Neighboring cells of eukaryotic organisms are able to directly ________________ with one another at cell junctions.
□ _______ types of cell junctions that link adjacent cells together:
1) Tight junctions- membrane protein that joins neighboring cells together creating an impermeable barrier between them.
2) Anchoring junctions (Desmosomes)- intermediate filaments that anchor neighboring cells together.
3) Gap junctions- protein channel connecting the cytoplasm of two cells allowing for exchange of small molecules and ions.
4) Plasmodesmatas- gap junctions that connect the cytoplasm of adjacent ___________ cells.
EXAMPLE:

PRACTICE: Which of the following are only in plant cells and not in animal cells?
a) Gap junctions.
b) Desmosomes.
c) Plasmodesmata.
d) Tight junctions.
PRACTICE: Ions can travel directly from the cytoplasm of one animal cell to the cytoplasm of an adjacent cell through:
a) Gap junctions.
b) Desmosomes.
c) Tight junctions.
d) Intermediate filaments.
e) Plasmodesmata.
f) Actin filaments.
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