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Flagella

Strueture Flagella Type Example
Monatrichous Vibrio choferae
%@ Lophotrichous Bartenelfa baciliformis
Amphitrichous Spiriflumn serpens
Peritrichous Escherichia coii

Flagella

Pili and Fimbriae

<=

"male"

sex pilus

“female" bacteria displaying fimbriae,
attached to a surface

Cell wall

Cytoplasm with
Cytoplasmic ribosomes

Capsule

Cell vall

Inclusion

Atypical bacterial cell

Sait water
- : — 50 O . . . 0
2 —-— There are three possible relationships that cells can encounter when placed into a
s 0O 0 O water solution.
High solute Lov ool The concentration of solute in the solution can be equal to the concentration of
concentration 4 concentration solute in the cells. The cell is in an isotonic solution. (/so = same as normal)
r‘-"\_——-
The concentration of solute in the solution can be greater than the concentration of
Low solute
concentration High solute

concentration

f\

(a) (b)

solute in the cells. The cell is in an hypertonic solution. (/yper= more than normal)

The concentration of solute in the solution can be less than the concentration of
solute in the cells. The cell is in an hypotonic solution. (Aypo = less than normal)
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Cell wall

Gram - negative Gram - positive
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Hydrophilic head

¥ Hydropbobic tail

Membrane

Copyright © . e, display.
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PPolar Hydrophilic

Nonpolar Hydrophobic Tails.

a. Formula b. Space-illing model € leon

Membrane

Copyright © .

Extracellular fluid

Polar hydrophilic heads —[m
Nonpolar
hydrophobic tails

Intracellular fluid (cytosol)

Membrane Membrane fluidity
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function function arp production during Aerobic Respiration
by Electron Transport System

@ @ complex

a. channel proteins to form pores for the free transport of small @ @ @
molecules and ions across the membrane

eeo © o 0 O
®

b. carrier proteins for facilitated diffusion and active transport of
molecules and ions across the membrane

2@+ 120, —H,0

NADH + (@) —= nao* +2(@)

| electron transport system | @)

Transport across membrane o
p monce: < mmm—

benzens

substance to
© be lragpnned SMALL = :f,
peﬂpla:ﬂ:l-xlnding (@] mcu.zs ﬂ,m,o,:
© ripl
membrane-spanning perpuam LARGE = B o
rter UNCHARGED  glucose
4 . POLAR

sucrose
MOLECULES

The relative permeability of a :c (:“"C
synthetic lipid bilayer to different ca®, cr
classes of molecules Mg

The smaller the molecule and, more

O importantly, the less strongly it
o @ o are—0 protein () Q associates with water, the more rapidly synthetic
o) o o © o the molecule diffuses across the D"IM
Q bilayer. et
o cytoplasm e © @ © o
Passive diffusion
solute
| ®o 0
°
b - the net movement of gases or small uncharge polar molecules across a
— bilayer phospholipid bilayer membrane
o
solute-inding she aqueous from an area of higher concentration to an area of lower concentration .
Bors
(A) CARRIER PROTEIN (B) CHANNEL PROTEIN 5 ; L
Examples of gases that cross membranes by passive diffusion include N, O,,
and CO,; examples of small polar molecules include ethanol, H,0, and urea.
cytoplasmic cytoplasmic
membrane membrane
Carrier proteins and channel proteins o ©o\o o e o o
©o o\o © o o , e\e © o ® ©
(A) A carrier protein alternates between two conformations, so that the solute- <} ® N o
binding site is sequentially accessible on one side of the bilayer and then on the ° o ] o e o %o ° © o
other. ol | I ° o 00 Ooooo o .l ®
(B) In contrast, a channel protein forms a water-filled pore across the bilayer o) o\ s & Q- C o
; . " o = % o
through which specific solutes can diffuse. o o o o ©° o ° ° ° o
©/0 © 0o o © b4 e
oxygen oxygen
molecule molecule
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Facilitated diffusion ol hgud JWI!
Facilitated diffusion is

the transport of substances across a membrane

by transport proteins, such as uniporters and channel proteins,

along a concentration gradient from an area of higher
concentration to lower concentration.

Facilitated diffusion is powered
by the potential energy of a concentration gradient
and does not require the expenditure of metabolic energy.

solute__

lipid O ) -— s O O
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concentration
7 gradient
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carrier protein mediating  solute-binding site
passive transport

A model of how a conformational change in a carrier protein could mediate the passive
transport of a solute

The carrier protein shown can exist in two conformational states: in state A, the binding sites
for solute are exposed on the outside of the lipid bilayer; in state B, the same sites are
exposed on the other side of the bilayer. The transition between the two states can occur
randomly. It is completely reversible and does not depend on whether the solute binding site
is occupied. Therefore, if the solute concentration is higher on the outside of the bilayer, more
solute binds to the carrier protein in the A conformation than in the B conformation, and there
is a net transport of solute down its concentration gradient (or, if the solute is an ion, down its
electrochemical gradient).

transported molecule , co-transported ion
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UNIPORT SYMPORT ANTIPORT
coupled transport

Three types of carrier-mediated transport
This schematic diagram shows carrier proteins functioning as

Facilitated diffusion

Uniporters
are transport proteins that transport a substance across a membrane down a

concentration gradient from an area of greater concentration to lesser
concentration. The transport is powered by the potential energy of a
concentration gradient and does not require metabolic energy.

uniporters, symporters, and antiporters cytoplaam uniporter Eytophsm uniporter
(A transported molacule (A transported molacule
. - T 5
- ~ — ~
.o 0 channel @  carier o e O channel @  carrior @
/ A~ / A~
g e |
lipid H concentration lipid H concentration
bilayer ' gradient bilayer ' gradient
i l i l
simple channel carrier- .. simple channel carrier- ..
diffusion mediated mediated o diffusion mediated mediated o
L oL L oL
PASSIVE TRANSPORT ACTIVE TRANSPORT PASSIVE TRANSPORT ACTIVE TRANSPORT
)
; ! ® ®® CXC)
Passive and active transport compared @08 @®e @0 ®e
0@ ®® ®6p
(A) Passive transport down an electrochemical gradient occurs spontaneously, either by simple OUTSIDE ® ey ®,,
diffusion through the lipid bilayer or by facilitated diffusion through channels and passive
carriers. By contrast, active transport requires an input of metabolic energy and is always
mediated by carriers that harvest metabolic energy to pump the solute against its INSIDE : LS +e
electrochemical gradient.
(B) An electrochemical gradient combines the membrane potential and the concentration @ @ @
gradient, which can work additively to increase the driving force on an ion across the
membrane (middle) or can work against each other (right). gradient with no gradient with gradient with
potential potential potential

negative inside positive inside
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LIGHT H 2 s

g = . o ° Active transport Jks Jest

1/ electrochemical Antiporters are transport proteins that simultaneously transport two

) ko substances across the membrane in opposite directions; one against the

Q¢ o concentration gradient and one with the concentration gradient.
OOO Metabolic energy is required for this type of transport .
ATP +P,

COUPLED ATP-DRIVEN LIGHT-DRIVEN
CARRIER PUMP PUMP

Three ways of driving active transport
The actively transported molecule is shown in yellow,
and the energy source is shown in red.

Transport of Substances
Across a Membrane by
Antiporters

Active transport Jbd st Active transport Jbd s

Symporters are transport proteins that simultaneously transport two
substances across the membrane in the same direction; one against the

concentration gradient and one with the concentration gradient. )’TATP - A Ly — ﬂ" S o
Metabolic energy is required for this type of transport . . - v v

ATP- powered pumps couple

the energy released from the hydrolysis of ATP
with the transport of substances across the
cytoplasmic membrane.

Transport of Substances ATP- powered pumps are used to transport ions such
Across a Membrane by as Na*, Ca2*, K*, and H* across membranes against
Symporters their concentration gradient.

(ate] A model of the pumping cycle of the Na* -K* pump.

2\t @ (1) The binding of Na* and
(2) the subsequent phosphorylation by ATP of the cytoplasmic face of the pump
) induce the protein to undergo a conformational change that
/ (3) transfers the Na* across the membrane and releases it on the outside.
4 (4) Then, the binding of K* on the extracellular surface and
r (5) the subsequent dephosphorylation return the protein to its original

) e (f’) conformation, which

\' (6) transfers the K* across the membrane and releases it into the cytosol.

EXTRACELLULAR
SPACE s@

cvTosoL 1

’f'i? These changes in conformation are analogous to the A <> B transitions shown

L in Figure 11-6, except that here the Na* -dependent phosphorylation and the K*

-dependent dephosphorylation of the protein cause the conformational

6 Y transitions to occur in an orderly manner, enabling the protein to do useful
4 work. Although for simplicity only one Na* - and one K* -binding site are shown,
y \ /( [{\} in the real pump there are thought to be three Na* - and two K* -binding sites.
! - Moreover, although the pump is shown as alternating between two
p conformational states only, there is evidence that it goes through a more
7\"} &3 @ complex series of conformational changes during the pumping cycle.
22
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