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Cell membranes
Cell membranesaresemi-permeableor selectively permeable.
Membrane proteins may le@zymes, receptorsor transport proteins.

The structure of water affects thgucture of cell membranes

Water is polar. Polar moleculesarerelatively chargedatone end,but they danot

have thestrong chargelike ions.

Some molecules ateydrophilic. Theyarepolar or have a stronghargethat interacts
with water. Some molecules argdrophobic. They arenonpolar and they do not have a
charge to interact with water. Whigdrophobic moleculesare introduced into water,
theyclump together. Hydrophobic molecules will clump together the veajad oll

lipids will spontaneouslglump in water.

Themost commonmolecule in cell membranespsospholipids.

Phospholipids are similar to triglycerides (therage form of fat)

They havewo hydrocarbon tails and avariable polar head group
Thehydrocarbon tails arehydrophobic so they turn away from water.

Thepolar head grouphas a partial charge so ithgdrophilic and will interact with
water.

Phospholipids in watespontaneouslyform alipid bi-layer. The two layers of
phospholipids orient with thepolar head groups facingthe aqueouscytoplasm and
intercellular fluid. The hydrocarbon tails turn anfaom water and form hydrophobic
layer. Cell membranesare afluid mosaic. They ardluid lipid bi-layers interspersed
with proteins.

Small, nonpolar moleculediffuse across cell membranes very eaditarbon dioxide
andoxygenaresmall andnonpolar. Water diffuses more slowlybecause it ipolar,

but it isso smallthat itdiffuses easily. Glucoseé nonpolar, but it isso largethat it
diffuses slowly. lons diffusevery slowly across the hydrophobic layer of fatty acid tails
in the cell membrane.

Below is a list of molecule®eginning with those that diffuse most easily anding
with those that diffuse very slowly.

» Carbon dioxide and oxygen

Water

* Glucose

* Sodium — all ions diffuse very poorly
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Diffusion andosmosis

Unless there is a barrier to movement, moleculdisspreaduntil theyfill the available
space. They move from areas of high concentrati@rdas of low concentration. That is,
they move down aoncentration gradient For example, coke or tea poured into warm
water will quickly color the whole container. An@p perfume bottle will fill a room

with scent.

Many solutesin the body arsaltsthatdissociateinto ions. lons do not diffuse freely
through cell membranes, bwater does.

The concentration of water in a solution increasesolute concentration decreases.
Water will diffuse down its concentration gradiemiffusion of water is calledosmosis.

A hypotonic solution has éower solute concentrationthan the cytoplasm of cells.
Water is more concentratedoutside the cell andill move into the cells. If th&kidneys
increaseaeturn of saltsto theblood stream water will flow into theblood and increase
blood pressure. Remember thaiter follows salt.

An isotonicsolution has theame concentrationof solutes as cytoplasm of cells. There
is nonet movement of water into or out of the cell. Waten 8aw into and out of the

cell, but it does not flow in one direction moramhthe other.

A hypertonic solution has &igher concentration of solutes than the cytoplasm of cells.
Water will move out of the cell. You can not satigbur thirst with sea water because it
is hypertonic to cells.

Because it ifluid, acell membranecan pinch off tdorm vesicles(tiny membrane-
enclosed vessels) and thesealitself.

Endocytosis
Someof thecell membraneenters theell, forming avesicle.
Someleukocytes endocytose pathogerssich asacteria.

Exocytosis-
Someof thecell membraneleaves theell as avesicle.Thethyroid uses
exocytosisto deliverthyroid hormone to theblood.

Cell junctions

Cells vary in how tightly they are joined to eaxther. They may be so tightly
bound they can exclude some moleculeghffjunctions of the digestive tract keep out
digestive enzymes and hydrochloric acid.
Desmosomesonnect cells by protein “rivets” that are joinedlbng filaments of
proteins. Desmosomes halstribute forces across cells, for instance, in theart.
Gap junctions areprotein channelsthatconnect cellsandfacilitate rapid
communication andcoordinated activity. Gap junctions are found in theain, heart
andsmooth muscle.
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Cytoplasmis all the contents within the cell membrane extleg nucleus.

Cytoskeleton

Intermediate filaments-these are supporting, immobile filaments that retwisted
linear structure. Intermediate filaments are asdediwith desmosomes.

One of the fibers of the cytoskeleton is also aomepmponent of musclesactin. Actin
is used foamoeboid movemenbr movementof skeletal musclesand duringcell
division to form acleavage furrow(a belt-like structure that squeezes a cell into tw
new cells).

Microtubules

Microtubules organize organelleswithin the cell and form thepindle along which
chromosomeamove duringecell division. Microtubules are used tonove organelles
such asmitochondria around the cell. Especially axonswhich can be very long,
proteins made in the cell body amditochondria are transported by microtubulé&silia
move by movement ahotor proteins alongmicrotubules.

ATP — Storesnergy for use inbiochemical reactions The “A” is for adeninewhich is
one of the purines. Tharee phosphateshave strongegative chargesandrepel each
other. ATP is like dight spring that has been pushed down. As soon asgleasethe
last phosphate energy is released. Usually, only the last phaspls removed in a
reaction. So the cell hagaol of ADP to use to makenore ATP. ATP catalyzes
reactions by releasing the last phosphiateymes attachthis phosphateto another
molecule making itmore reactive.

Mitochondria
Mitochondria replicate themselves. Metabolically active cells hawere
mitochondria.
ATP is made on théolds of theinner membrane. Thenumber of folds
increasesas more ATP is needed.
Someproteins are made imitochondria for their own use only.
Someproteins areimported to mitochondria from a cell’'s cytoplasm
Mitochondria areinherited from themother andhuman lineagescan betraced
by looking at mitochondrial DNA. Mitochondria mayce have been free-living
organisms.

Thenucleusis the site of DNA — the genes that contain the coderfaking proteins.
Histones organizeDNA andaffect which genesareexpressedThe nucleus has a
double membrane that includesresfor transportRibosomal subunitsare made in the
nucleoluswithin thenucleus.mRNA is made in the@ucleus. Ribosomes and mRNA
areexported from the nucleusEEnzymesfor making new DNA and mRNA must be
imported into the nucleus.

The nucleus has@uble membrane.Theouter membrane isontinuouswith the
endoplasmic reticulum
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Endoplasmic reticulum is a system of membranes that arextensionof theouter
nuclear membrane.

Smooth ERis a site ofdetoxification andlipid synthesis Smooth ER increasesn the
liver whentoxins are present

Rough ER membranes are rough becaubesomestranslating proteins are present and
give the membrane a rough appearance in photonaphbg.

Ribosomes- protein factories of RNA and protein that hold NRand act as catalysts
for protein translation.

Golgi — shipping department adds adtiress to proteins that directs them to their
destination in the cell and in the body. This “a#” or signal is usuallylycoprotein.
One type ohemophilia is caused by aflure of the Golgi to put an “address” on
clotting factors.

Lysosomes- contain a wide range digestive enzymesnd digesbld organelles
Lysosomes arise by budding off the Golgi.

Peroxisomes- Oxygen forms free radicals and these oxygenradieals are converted
to hydrogen peroxidein peroxisomes Catalasesconvert the toxidiyydrogen peroxide
to water. Leukocytes use hydrogen peroxide to destroy hacte
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