—
=mmm - Openstax

UNIT 2: CELLULAR FOUNDATION

Day 2
Cell Anatomy and Function, pt. 2




ENDOMEMBRANE SYSTEM

Group of membranes and
organelles

Function is to modify, package,
and transport lipids and proteins

- Nuclear envelope (n o+ DCﬁMe&U")
- Lysosomes

- Endoplasmic reticulum

- Golgi apparatus

- Plasma membrane




NUCLEAR COMPONENTS
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Nucleus houses DNA (chromatin)

- Nuclear envelope — double membrane (phosp bilayer) < \O SDMS

- Nucleolus — assembly area of ribosomal com
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ENDOPLASMIC RETICULUM (£.7.)

ER — Tubules that modify proteins and synthesize lipids < \/\/\\C}g’\&\’\@/5
O
- Lumen (cisternal space) = hollow portion

Rough ER - ribosomes attach/detach to synthesize protelnsj V(%M

Smooth ER - few or no ribosomes; synthesizes carbs, lipids, steroid
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RIBOSOMES &c2 ?@l‘””‘ﬁ/ € NEFre5

Responsible for protein synthesis

Can be free floating or attached to ER or plasma membrane

Structure of Ribosomes

Large subunit tRNA docking sites

Smal| subunit mRNA binding site
Simplified

rsscience.com




(Body)
GOLGI APPARATUS
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Protein for A -

export

Transport smooth ER
vesicle

Cisternae

— UPO

Sorting, tagging, packaging, and

= distribution of lipids and proteins

Vesicles fuse with receiving face

—————

Modifications take place

Molecular tags indicate final
destination

Packaged in vesicles that bud
from releasing face

Lots of Golgi in cells that secrete
T ndoec aL
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LYSOBOMES | L y5¢ = ‘oceal HAovon

Contain enzymes that breakdown macromolecules or worn-out
organelles

Enzymatic functions require low pH yan
Hydrolytlc enzymes used to destroy pathogens ]‘[ SIS
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VESICLES, AND VACUOLES

Vacuoles are larger and don’t fuse with other membranes - storage
—

Vesicles fuse — transport

Plasmodesmata: Endoplasmic reticulum Nucleus: contains
channels connect smooth rough chromatin, a

two plant cells nuclear envelope,
and a nucleolus,
as in an animal cell

Cell wall: maintains
cell shape

Plasma

Ribosomes

Golgi
apparatus

that maintains
pressure against

cell wall
Mitochondria
Cytoskeleton:
microtubules Peroxisome
intermediate
filaments Chloroplast: site Plastid: stores

microfilaments of photosynthesis pigments

(b)
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MITOCHONDRIX
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Responsible for making adenosine triphosphate (ATP), the cell’s
main energy-carrying molecule

Double membraned, own ribosome and DNA
Cristae - inner folds

Mitochondrial matrix inside cristae

Mitochondrial

membrane

Inner
membrane




PEROXISOME

Typical animal cell and plant cell

Animal cell

IySOSOMe  inosomes
cilium

centriole
centrosome

peroxisome

Golgi
apparatus

cytoplasm
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secretory vesicles
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Animal cells have:
- Centrioles
-  Centrosomes

- Lysosomes

Typical animal cell and plant cell

Animal cell

Iysosome iposomes
centriole cilium

centrosome

cell membrane

peroxisome y smooth
endoplasmic

reticulum

nuclear pore
\

nucleolus
nucleoplasm

nuclear
envelope

rough
endoplasmic
reticulum
Golgi

apparatu: mitochondrion

secretory vesicles
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cytoplasm

ANIMAL VS PLANT CELLS

Plant cells have:

- Cell wall

- Chloroplasts,

- Plasmodesmata
- Plastids

Plant cell

cytoplasm
lysosome

mitochondrion rough
endoplasmic reticulum

smooth
endoplasmic reticulum

vacuole

nucleoplasm

nucleolus

pore

cell wall

plasmodesma

. cell membrane
peroxisome

vesicle Golgi apparatus




PLANT CELLS: CELL WALL

External to plasma membrane
Rigid covering, structural support and shape

Made of cellulose (“fiber”) g
cytoplasm
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PLANT CELLS: CHLOROPLASTS

In plants and algae

Function in photosynthesis

Intermembrane Oter Have own DNA and ribosomes

space membrane

Inner Thylakoids — interconnected,
membrane  gtacked, fluid-filled sacs

- Stack = granum

Granum

stackof — Stroma — fluid around grana
thylakoids)

Chlorophyll — green pigme:

Stroma
Thylakoid (aqueous fluid)




PLANT CELLS: CENTRAL VACUOLE

Plant cell

cytoptasm P Provides turgor pressure in
lysosome ribosomes p I ants (Stru cture )

mitochondrion rough
i endoplasmic reticulum

oot Stores proteins in seed cells

endoplasmic reticulum
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