Cell physiology
(HIZA42])

= CELLS
N}

Organization

Interacting
with the
Outside World

Creating
Energy
for the Cell Making Protein
"Machinery"
to do Things
Coding
and Translating

Instructions




ITCY
Z0 Ul 7T
<0 <F

100 X |l

MZS0| A

)

X (7] 2HA



NI ZE (Cell)

Cells are the microscopic fundamental units of

all living things.

Every living thing has cells: bacteria,

protozoans, fungi, plants, and animals are the

main groups of living things.

Some organisms are made up of just one cell :
(e.g. bacteria and protozoans)

Animals, including human beings:

multicellular.

An adult human body is composed of about
100,000,000,000,000 cells!



— Each cell has basic requirements to
sustain Iit, and

— the body's organ systems are largely
built around providing the many
trillions of cells with those basic

needs (such as oxygen, food, and
waste removal).
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HIE 2| 2 A (Cellular Organization)

1. HIEZ2(cell membrane)
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NHIE 2| 2 A (Cellular Organization)

2. NI & (cytoplasm)

| 2t=(organelles)

21 (cytoskeleton) 22 4
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HIE 2| 2 A (Cellular Organization)

3. & (nucleus)
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NE Q X=
o HNIZER2 J|2& (extracellular matrix)0] S M 1D U=,

o OIX NI : 3~30um D], &lI&HANlIE(eukaryote)
(3, 84 = M)

o HI=2 40% AMlELH (intracellular fluid),
20% MIE 2| % (extracellular fluid)
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Al ZE L 4 Tintracellular fluid, #B 8 R #&]

« MN=2 < 40%

« Xl %(body fluid) = M2 LHOl Z2& & H A= A
OF 65% = X} K| SHCE. Al IE 2 404l H| oH
- S A K, Mg?t, PO,%, SO,2- 0 22,
- Na*, Ca?*, Cl, HCO, Jt & L.

- MIIA 54

o« A MAHE, EE=(glucose), & (glycogen),

BDSI RS

KNE(SHE XL, 21X &, cholesterol), 0F0| = &H@amino

acid), &FAs, O AFSHEFA



NI I 2| 2 [extracellular fluid, A8+ 4K ]

o« MI=29 2 20%

Al 2t (body fluid) = Al 22| 2/ F 0 [= L& H(interstitial
fluid), & X N (lymph) &£ = & (plasma)2| S &. 352
NEL2Ie 27|0|2 Ad2 He SSH0IH,

« NIZZLHCSHOf B ol

- Nat*, Ca**, CI, HCO; Jt 2

- K*, Mg?*, PO,%, SO,2Jt &},

. FIIH 2K

« Mol s Jls: ALY E1tA
MOl s=& 2E|HL gl Z 25,
MANZLZS L2 &P Z 2l



Vault Free-floating
ribosomes

Polysome — o R Smooth
Y % '\ , endoplasmic
reticulum

Centrioles

Microtubule

Nucleus

Nucleolus Primary lysosome

Peroxisome
Chromatin

Golgi apparatus
Mitochondrion

Rough endoplasmic

reticulum Flasma

membrane

(a)

. Hydrophobic
Hydrophilic fatty acid tails
phosphate

heads

(b)




MNucleus

Golgi Chromosomes
apparatus
Lysosome
Centrioles
Endoplasmic Nuclacius
reticulum
Mitochondrion
Ribosomes
Cell membrane
Examples of Different Cells
Epithelial Muscle MNerve Connective Tissue

Cell Cell Cell Cell




cytoplasm; cytosol(HIZ&!)
NI L & SEHe 2 &, ML MES Fst 3d81d
The gel-like material within the cell membrane.

It is a fluid matrix, the cytosol, which consists of 80%
to 90% water, salts, organic molecules and many
enzymes that catalyze reactions, along with dissolved
substances such as proteins and nutrients.

Surrounds the nuclear envelope, the cytoplasmic
organelles.

A storage space for chemical substances
indispensable to life, which are involved in vital
metabolic reactions, such as anaerobic glycolysis
and protein synthesis



Cytoplasm (cont’d)

Cytoplasm is the region between the nucleus
and the membrane bounding the cell

The cytoplasm is made of a semifluid called
cytosol

Organelles are located in the cytoplasm
Cytosol uses enzymes to break down larger
molecules

The products are used by organelles

Ex) Glucose cannot be used by mitochondria unless
it is broken down into pyruvate molecules



http://www.cellsalive.com/cells/membrane.htm
http://biology.clc.uc.edu/courses/bio104/cells.htm
http://www.cellsalive.com/cells/mitochon.htm

Cytoplasm

The cell organelles are suspended in the cytosol.
You learned that the microfilaments and
microtubules set up a "skeleton" of the cell and the
cytosol fills the spaces. The cytoplasm has many
different molecules dissolved in solution. You'll
find enzymes, fatty acids, sugars, and amino acids
that are used to keep the cell working. Waste
products are also dissolved before they are taken in
by vacuoles or sent out of the cell.



http://www.biology4kids.com/files/cell_microfilament.html
http://www.biology4kids.com/files/cell_microtubule.html

Functions of cytosol
(fluid of the cell)

e Location of specific chemical
reactions

e Storage of fat, carbohydrates as
inclusions

e Storage of secretory vesicles



Cytoskeleton (Al E ==

« The Cytoskeleton is the internal network of

protein filaments
Ex) microtubules in eukaryotic cells that are responsible
for controlling the cell's movement, providing
mechanical strength, establishing the shape of the cell,
chromosome transportation during cell division, and the
intracellular transport of organelles.

* The cytoskeleton is made up of three protein
filaments:
v'actin filaments (also known as microfilaments),
v'intermediate filaments,
v'microtubules.
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Functions of cytoskeleton

* Mechanical support and structure
Intracellular transport of materials
Suspension of organelles

Formation of adhesions with other cells
Contraction

Movement

microtubules
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Microtubules (O] M| A #)

« Microtubules function as the
framework along which
organelles and vesicles move
within a cell.

 They are the thickest of the
cytoskeleton structures.

 They are long hollow cylinders,
composed of protein subunits, A 3D reconstruction of
called tubulin. intact microtubules



//upload.wikimedia.org/wikipedia/commons/8/80/Microtuble.jpg
//upload.wikimedia.org/wikipedia/commons/8/80/Microtuble.jpg

Microtubules (O] A2 Z)

« 20-25nm in diameter

« straight, hollow cylinders made up of a ring of
13 "protofilaments”;

« composed of subunits of the protein tubulin
termed alpha and beta

« determine cell shape and are responsible for
most cell functions involving motion

« are found in both animal and plant cells.

« motion is driven by microtubule "motors" that
run on ATP



Microtubules (0] A4 2)

Construction of Microtubules
13 ""protofilaments" from a & B Tubulins

alpha-Tubulin

beta-Tubulin



Microfilaments (O|All2~445) Actin flament

« 8 nm in diameter

« composed of a contractile protein called actin

» interact with myosin filaments
—>muscle contraction

« generate locomotion in cells such as white blood
cells and the amoeba

« carry out cellular movements including gliding,
contraction, and cytokinesis

« generates cytoplasmic streaming in some cells.

« provide mechanical support for the cell, determine
the cell shape, and in some cases enable cell
movements.

 They are made of the protein actin and are
involved in cell motility.



Microfilaments (Ol A4 & 2)

« predominant in muscle cells

* in the cells that move by changing shape, such as
phagocytes (white blood cells that scour the body for
bacteria and other foreign invaders).

Acin

A photograph of
microfilaments


//upload.wikimedia.org/wikipedia/commons/e/e9/MEF_microfilaments.jpg
//upload.wikimedia.org/wikipedia/commons/e/e9/MEF_microfilaments.jpg
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Intermediate filament (St AN |)

different cell types, different intermediate filaments (all
eukaryotes nuclear cytoskeleton the same)

resist stresses applied externally to the cell
cytoplasmic network or meshwork

flexible intracellular scaffolding 10-nanometer diameter
cross-linking proteins allow interactions with other
cytoskeletal networks

intermediate filament associated proteins (IFAPs) -
coordinate interactions between intermediate filaments
and other cytoskeletal elements and organelles,
human disorders- mutations weaken structural
framework, increase the risk of cell rupture
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Intermediate filament
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Centrosome

* aregion near the nucleus that microtubules
grow out of

- the microtubules are the compression resistant
grinders of the cytoskeleton
- found In both plant and animal cells




For many years, there have been scientists interested in the
mysterious entity called the centrosome. Often refered to as
the black hole of the eukaryotic cell, these intracellular
structures (see red dots) are often located next to the nucleus
(blue), where the microtubule cytoskeleton (green) converges
(called the microtubule organizing center).



Longitudinal section  Microtubules  Cross section
of centriole of centriole 9 sets triplet microtubules
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http://www.sciencephoto.com/image/186366/large/F0010388-Blue_Marble_image_of_Earth_2005_-SPL.jpg
http://www.sciencephoto.com/image/186366/large/F0010388-Blue_Marble_image_of_Earth_2005_-SPL.jpg

1st Quiz

(IS = A2A2

1. blasto 6. pseudo
2. carcino 7. scolio
3. chondro 8. somato
4. cyto 9. anti

5. necro 10. clast



Cell-to-cell adhesions
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Tight Junctions
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