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7 Cell ransport

- Vocabulary »‘:Skills

« selectively permeable * passive transport = diffusion @ Reading: Relate Cause and Effect

| * osmosis ° active transport * endocytosis \ Inquiry: Predict
|« exocytosis -

| o y

Importance cf the Cell Membrane Everycellis
surrounded by a cell membrane. In Figure 1 you can see that
the cell membrane consists of a double layer of lipid molecules
lined up side by side. Remember that lipids are a group of organic
compounds found in living things. Here and there in the double
layer of lipid molecules, you can see proteins, some with chains of
carbohydrates attached. Other carbohydrate chains sit on the
surface of the membrane. All these molecules play important roles
in helping materials move through the cell membrane.

Some materials move freely across the cell membrane.
Others move less freely or not at all. The cell membrane is
selectively permeable, which means that some substances can
cross the membrane while others cannot. {Z3 Substances that
can move into and out of a cell do so by means of one of two
processes: passive transport or active transport.

FIGURE 1 wecvveeerrreeeennensrnnsesssnesaseetsnisessosinntasiinnsiessssissntaesssssassnnsnaassas

A Selective Barrier
N Make Models In what way is the cell membrane like
a gatekeeper?

=== Cell membrane

Inside of cell

Protein

Outside Lipid molecule —

of cell tjg



Diffusion and Osmosis: Forms of Passive i
Transport Ifyou have ever ridden a bicycle down a
know that it takes hardly any of your energy to go fast. g
do have to use energy to pedal back up the hill. Moving
across the cell membrane sometimes requires the cel] tq

| energy. At other times, the cell uses no energy. The moy
dissolved materials across a cell membrane without us;j
energy is called passive transport.

hil], You
ut yoy
materia]s
use jtg Owp
€ment of
ng the cell

FIGURE 2 +eeeeororasssennessnunsetanentmontuestonsrentusttssetstsetaussontuotnetosisieersststaststatrescsresestrionione
Diffusion

A drop of food coloring in a plate of gelatin gradually spreads as molecules of
the dye diffuse. @, Predict In the third plate, draw how you think the plate
would look if diffusion continues.

T

e e e e e e ——————

; Food
.4 coloring
il
f }f‘;
F N A ‘
Diffusi i
i usion Molecules are always moving. As they move, they bump
0
................. & e th one an‘(;ther. The more molecules there are in a space, the mort
ey are sai i i
 Relate Coure o ot mozf ; to b.e concentrated in that space. So they collide
A ano:}!l often. Collisions cause molecules to push away from one
-auses OleCules t i
B to oot et; Over time, as molecules continue colliding and moving
Ve rom areas o
s part, they become less concentrated. Eventually, they spread
soncentration to areas of evenly throughout the S i i i ’
o ougt Pace. Diffusion (dih ryoo zhun) is the
e Cemmren ¥y which molecules move from an area of higher

Conézziri zt:r)f; :?na'm ia;rea of lowe'r concentration. See Figure 2.
gets oxygen from l:; ular organism that lives in pond water. It
are dissolved ip th 2 waer. Man)’ more molecules of oxygen
other words, the Ce water Ol}tSIde the cell than inside the cell. I?

: oncentration of oxygen is higher outside the ce*

What ha
of OX)’gerIl’Ii);Itl(f ?ﬂ?x)’gue 1 moves easily into the cell. The diffusio®
energy. Diffusioneigingoes not require the cell to use any of It

30 : i
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Osmosis Like oxygen, water passes
easily into and out of a cell acrosg

the cell membrane. Osmosis is the
diffusion of water molecules across a
selectively permeable membrane,
Because cells cannot function properly
without adequate water, many cellular

processes depend on osmosis. Osmosis s Py ot Bl & W
is a form of passive transport. ST i llciibond <
Osmosis can have important effects - Cell membrane ‘Cell ,

wa

on cells and entire organisms. The plant
cells in the top photo of Figure 3

have a healthy flow of water both into
and out of each cell. Under certain
conditions, 0osmosis can cause water to
move out of the cells more quickly than
it moves in. When that happens, the
cytoplasm shrinks and the cell
membrane pulls away from the cell
wall, as shown in the bottom photo.

If conditions do not change, the

cells can die.

-apply:

Most cells are too small to be seen without a microscope. What y. $2, RN
does cell size have to do with moving materials into and out of a TN \
cell? Suppose the diagrams at the right represent two cells. One. s % SRR \
cell is three times the width of the other cell. Think about how this /" ¥ : \

H | LR Tork |
difference could affect processes In the cells. v e LSBT ‘

FIGURE 3 sumuuosanssvunesssmesssesensnss 55505 4amssssassms a5 s s s 5 54 s sminionnn
Effects of Osmosis
Cells shrink and die when they lose too much water.

N Infer Using a colored pencil, shade the cells in the
bottom photo to show how they would change if the flow of
water was reversed.

"""""""

s : ; ) \
€@ Infer Cytoplasm streams within a cell, moving rT\atenals.some N : :
what as ocean currents move a raft. In which cell will materials X A X j

' ’ i/
er of the cell? Why? N : b 7
move faster from the cell membrane to the cent y . p
Mg .
e et e ¢ Pt et e 2 "'“'-"—"__”'«-—‘__——_—’___ ‘«A\“ L
- Large cell
i to a cell and must be removed
ict Wastes are poisonous to
g)r;%::iytop!asm Predict how cell size could affect the removal |
process and the survival of a cell. \
e e— b .,__,’A___,_’-——‘——-‘—»_ {“i\ ’/
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FIGURE 4 «oecererernrearneneneeneeernreneneenss
“limLigu(L® Crossing the
Cell Membrane

%,4 Molecules move into and

out of a cell by means of passive
or active transport.

1. Name Fill in the words
missing in the boxes.

2. [CHALLENGE  On the diagram,
write an “H"” where the
concentration of each
substance is high and an
“L"” where the
concentration is low.

Facilitated Diffusion Oxygen and carbon dioxide diffuse freely

across a cell membrane. Other molecules, such as suga)xf,l('io'd

not. Sugars cannot cross easily through th‘? me.mbrane: [PIC
molecules. In a process called facilitated dlfoS.lOD, proteins in

the cell membrane form channels through whlc“h the sugars can
pass. The word facilitate means “to make easier” As showr; Ircll-ff
Figure 4, these proteins provide a pathway for the sqgéars odi huse.
The proteins function much the way downspouts. gu1 e we‘itert. at
flows from the roof of a house to the ground. Facilitated diffusion
uses no cell energy and is another form of passive transport.

Active Transport Molecules in cells must often move in the
opposite direction from the way they would naturally move due to
diffusion. That is, the molecules move from a place of lower con-
centration to a place of higher concentration. Cells have to supply
the energy to do this work—just as you would supply the energy to
pedal a bike uphill. Active transport is the movement of materials
across a cell membrane using cellular energy.

As in facilitated diffusion, proteins within the cell membrane
play a key role in active transport. Using the cell’s energy,
transport proteins “pick up” specific molecules and carry them
across the membrane. Substances that are carried into and out of
cells by this process include calcium, potassium, and sodium.

[’M_m__w_ Transport J

[ e Transport]:
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of cell
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P ER e g D el RIS Some materials, such as food
particles, are too large to cross the cell membrane. In process
called endocytosis (ehn doh sigh Ton

. sihs), the cell membrane

changes shape and engulfs the particle. You can see this process

happening in Figure 5. Once the food particle is engulfed, the cell

membrane fuses, pinching off a vacuole within the cell. The reverse FIGURE 5 erereresursrssmsanensnninsnnnnens

process, called exocytosis (ehk soh sigh Tow sihs), allows large Amoeba Engulfing Food
A single-celled amoeba slowly

particles to leave a cell. During exocytosis, a vacuole first fuses with '
surrounds bits of food.

the cell membrane. Then the cell membrane forms an opening to 2, Ob Look at th

the outside and spills out the ; N \ serve Look at these
Hocvos % : Con.tents ofth? vacuole. Both photographs. They show

endocytosis and exocytosis require energy from the cell. (endocytosis/exocytosis).

Vacuclel

@ Amoeba’s cytoplasm 2] Cytoplasm surrounds food © Cell membrane fuses,
streams toward food particles as vacuole begins to form. trapping food particles in
particles. new vacuole.

| La ® Do the Quick Lab Effect of
| =Sone Concentration on Diffusion.

=3 Assess Your Understanding

1a. Review Use diffusion to tell what happens
when you drop a sugar cube into water.

d. Compare and Contrast How does active
transport differ from passive transport?

Water
molecule

b. _Predict Draw an
arrow to show the over-
all direction water will
travel as a result of
osmosis. (The yellow line
is the cell membrane.)

O I get it! Now | know that a key function of the

cell membrane is to

O | need extra help with
c. Identify Active transport . . )
depends on (sugars/protelns) to move Go to MY SC1eNce{_1CO0ACH online for help with

molecules across the cell membrane. this subject.
33



