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Objectives

»Students should know:
* Microscopic structure of cell cytoplasm

* Microscopic structure of cell organelles e
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FIGURE 1. Steps of CMA. 1) Recognition of KFERQ-motif bearing subs(rateoproleins by hsc70/cochaperones
in the cytosol. 2) Binding of substrate-chaperone complex to LAMP-2A monomer. 3) Unfolding of the substrate.
4) LAMP-2A multimerization, substrate translocation and subsequent degradation. 5) Disassembly of LAMP-2A
multimer/translocon. LAMP-2A monomers are degraded in lipid microdomains.
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e Contains an anastomosing network of inter communicating channels and sacs

formed by a continuous membrane which encloses a space called a cisterna.
poiros (S 4= ARV 15
nEeR

* 2 Types:
1.Rough ER(RER):

* Rough appearance because it has ribosomes fz””"’“‘—\"bsag%y.’,

2.Smooth ER(SER):
* NO ribosomes
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e Segregate proteins not destined for the cytosol

%%, o —Cisternae
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Endoplasmic
Reticulum
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Ribosomes

 Glycosylation of glycoproteins

e Synthesis of phospholipids

e Assembly of multichain proteins

 Post- translational modifications of newly formed polypeptide
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dProteins synthesized in the RER have several destinations: — J'o~zGidiGh,.

: e L‘::;ub("‘r'; Lz
* Intracellular storage (in lysosomes and granules of leukocytes), A% S5 Tocogra) g

* Intracellular storage of proteins before exocytosis (eg, in the pancreas, some endocrine
cells),

* Integral membrane proteins.

a Erythroblast b Eosinophilic leukocyte ¢ Plasma cell d Pancreatic acinar cell 10
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* SER cisternae more tubular
* Interconnected channels of various shapes and sizes

~ Rough endaplasmic reticulum
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* Phospholipid & Steroid synthesis enzymes 4 A QT et ()

Toe Gl

* In cells of th renal cortex —
cells of the adrenal cortex o3 @pT>+ G+ @t AR isrer

* Detoxification(P450)

* Liver cells, where it contains enzymes responsible the oxidation,
coniugation, and methylation processes.

e Store and release Ca
e Striated muscle cells
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The phospholipids are transferred to other membranes from the SER
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* Nickname: The shippers g (Chdeie i e, gy

* Function: post-translational modifications ,packages and
addresses proteins synthesized in the RER.

* Transports materials to different location inside/outside of the cell
o
* Appearance: stack of pancakes Sy S G a0
y@r Ry (;'/"’C”L’:“d:"-{ Uln Ciscerna i
S, bl a5l 857 50 izl b
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O Golgi apparatus The vesicle
enters one side of the Golgi
apparatus. As the proteins
move through the folds, they are
changed and repackaged into new

vesicles. These new vesicles then
move to the cell membrane. L m
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* Near the Golgi, the RER can be seen budding of small transport vesicles that shuttle newly synthesized proteins to the
Golgi apparatus for further processing.

* Trans face

 larger saccules sometimes called condensing vacuoles can be seen to accumulate These structures bud from the
maturing saccules and generate vesi detace omnatznsportvescl ducts co organelles away from the Golgi.

lumen

&
-

&
0 trans face O\

newly forming vesicle secretory vesicle
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Mitochondria e

* Nickname: “The Powerhouse” — Zobgr dbogZieireicy by
* Function: Energy formation
e  Breaks down food to make ATP
* ATP: is the major fuel for all cell activities that require energy
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Mitochondrion
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* Mitochondria size 10 * 0.5- 1 um
e Double membrane DG LG 0 ol 5y O e 3

» Separated and very different membranes which together create two
compartments: VX Marin (8T LS L, , X
* The innermost matrix

__* Narrow intermembrane-s;
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VA 4 ONA . (i Ze Metrin 2y
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Mitochondrion
Outer membrane (A e &

- The outer membrane is smooth — I B
- Transmembrane protein named PORIN .’ 2 e 39 (X iy st o3 30 s o )
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- Transfer small molecule to intermembrane space

FoF,; complexes

Intermembrane
space
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Mitochondrion

Inner Membrane — «&eiet

The inner Membrane has cristae

Have unusual phospholipids,highly
- The inner membrane surface have many multimeric
protein complexes resembling globular units on short

stalks.
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Mitochondrial Matrix — sweszcrcc..,
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e The matrixis agel containing numerous enzymes

) . LR i N e K
. A. small circular chromosome of DNA SO0 56 0 o QE””'""”J&&”;?’ZE"%;&»{;«,Q :"/X
e Ribosome
e Messenger RNA (mMRNA)
e Transfer RNA
e Protein synthesis occurs only a small proportion of the mitochondrial proreins is
produced locally.
e Most are encoded by nuclear DNA and synthesized in the cytoplasm
DNA ribosomes
matrix outer membrane
. / inner membrane
= intermembrane
- ‘_.-SIIIEIEB
Fg portion
Fy portion 23

1995 Encyclopaedia Britannica, Inc.
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* Lysosomes: Spherical, range in diameter 0.05 to 0.5 um and present a
uniformly granular.

* In macrophages and neutrophils, larger and thus visible with the light
microscope

* lysosomes digest bulk material introduced into the cell, or whole organelles
and vesicles

Lysosome

Proteins/
Enzymes
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* Contain about 40 different hydrolytic enzymes(acid hydrolyases such as proteases, nucleases,
phosphatase, phospholipases, sulfatases, and B-glucuronidaseOlntracellular digestion

* Turnover of cellular components.
* Recycle old or damaged organelles

* Digest food particles to provide nutrients for the cell.

Phagocytosis _ Autophagy _ Receptor-mediated

_\endocytosis
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Early endosome

(fusing with

Lysosome Late vesicle from
endosome Golgi)
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Cylindrical structure made of four stacked rings TEE Wl AV e "

* Each composed of seven proteins.

* Regulatory particle that contains ATPase and recognizes proteins with ubiquitin molecules
attached.

Seven distinct a-subunits 5 2 Non-ubiguitinated peptice
encoded by Tigenss PA2B/11S/REG f—’/

Seven subunits (PA28w 3
or PA28Y)
PA28B
«a
B Activated 20S proteasome
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Peroteasome function

unbarcrional Or v Cz

* Degrade denatured or nonfunctional polypeptides.
* Denatured proteins or proteins with oxidized amino acids

* Remove proteins no longer needed by the cell

Engaging the Proteasome
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Peroxisome (microbodies) IR iy
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Peroxisomes are spherical membrane limited organelles approximately 0.5 um in diameter
Many peroxisomal enzymes are synthesized on free cytosolic polyribosomes
They are with a small sequence of amino acids

Proteins with specific signal are recognized by receptors located in the membrane of
peroxisomes and internalized by the organelle

Peroxisome

S . Acn
" o "Microfilament
1y .. Network

Single

Membraneg — Figure 1
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Peroxisomes oxidize specific organic substrates by removing hydrogen atoms
and produce H202 that broken down by Catalase

Peroxisomes also contain enzymes involved in lipid metabism.
B-oxidation of long-chain fatry acids

Formation of bile acids and cholesterol also have been localized in highly
purified peroxisomal fractions.
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Cytoskeleton

The cytoskeleton helps the cell move, keep its shape, movements of
organelles and cytoplasmic vesicle and organize its parts.
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Three Types of Cytoskeletal Filaments
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Microfilaments Intermediate filaments

. . . Intermediate Filaments: 9-nm diameter
5-9 nm dlame;ge_r with twisted strands fEiio
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Microtubules

Microtubules: hollow tube-like structure
~ 24 nm diameter
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Microtubules

The protein subunit of a microtubule is a heterodimer composed
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* Dyneins carry vesicles in the opposire direction. : / 70Ol

* Axoplasmlc transport of neurons, melanin transport in pigment cells, chromosome movements by the mitotic splndle
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Microtubules

* Microtubules provide the basis for several complex cytoplasmic
components:
* MOTC(microtubule organizing centers )
Centrioles 4~
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»Centrioles are cylindrical structures, highly organized microtubules

»Nine microtubular triplets and adjacent microtubules share some protofilaments.
»A pair of centrioles surrounded by a matrix of tubulin subunits close to the nucleus of nondividing
cells constitutes a centrosome Wl b i AL ITE 3 A A on (IS Py
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Structure

Function(s)

24 Cilia and
s Flagella

1. Move substances across
cell surface in lungs,

fallopian tubes

2. Cell movement in sperm,

protists
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Microtubules
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Microtubules
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* Microfilaments, the thinnest class of the cytoskeletal fibers

* An actin microfilament consists of a twisted double chain of actin globular
protein actin

Nebulin Active site G Eiﬂ molecules
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Microfilaments

* In skeletal muscle, they integrated with thick (16-nm) myosin filaments.
e b o Mas B e, 3

* In most cells, microfilaments form a thin sheath or network just beneath the
plasmalemma (endocytosis, exocytosis, and cell migration) _
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e Microfilaments are associated with cytoplasmic organelles, vesicles, and
granules for moving BLITTO B3y 35 SRR SN

e Microfilamenrs are associared with myosin and form a "purse-string” ring of
filamenrs whose constricrion resulrs in the cleavage of mitotic cells.
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Intermediate filaments

Filament Type

Cytokeratins
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INCLUSIONS

* Nonmotile and with little or no metabolic activity
* Inclusions are not considered organelles.

* Fat droplets, accumulations of lipid molecules that are prominent in adipocytes (fat cells), adrenal
cortex cells, liver

* Glycogen granules, aggregates ofacarbthdrate polymer in which glucose is stored and are also
visible in several cell types, mainly liver cells, in the form of irregular clumps of PAS- positive or
electron-dense material.They are not enclosed with membrane.

* Pigmented granules
* Lipofushin age stable non dividing cell such as neuron, cardiac cell
* Melanin
* Hemocidrine
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