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Name L€0ni¢ Hoeher  Period

Chapter 7: Membrane Structure and Function

Concept 7.1 Cellular membranes are fluid mosaics of lipids and proteins

1. The large molecules of all living things fall into just four main classes. Name
them.
Lipids. proteins, carbohydrates ,and nucleic
acrds
z Explain what is meant when we say a molecule is amphipathic.

AN amphi pathiCc melecci€ has both hgdraphili ¢
and hydrophobic Y€GiaNs .

: In the 1960s, the Davson-Danielli model of membrane structure was widely
accepted. Describe this model and then cite two lines of evidence that were :
inconsistent with it, Thi> modc) praposed that+ne phospholipid bilayer
wis sandurched between two layers of hydophilic poteins. Problems
wi+h +pia were that different membrones witn diffenng funchans don +
hav€ +the same shuctue and campesihon and +hat membane prokeing

no+ actually very soluble in waitr; because Heay are am phi ’c.
Mg proposed the fluid mosaic model of membrane structure? When? Describeph i

this model. S. 7. Singer and G. Nicolson preposed Hhe Flud enosai
model in 1432 . They said +Hhat membrane prkins were dotted
in 0 mosarc-like pattermn +hrughou +he membrane, wi+h +heir
hycmphobic vregions inside Hhe layer and +heir hydmphi i C
vegians partruding.
o What is meant by membrane fluidity? Describe the movements seen in the fluid
membrane. Membiranes arve s Hud as salad oil, meaning +n€ty are
gyt HUd. phospholipids can move laktally withih 4he mspsm;p;d
bilager and may evén flip with He oppo>ing pmsmclip)‘crm Hmes .
Sane mempran€ pkting dritt, also carhibuhng fo ﬂuidih:) of membront
6. Describe how each of the following can affect membrane fluidity: i

a. decreasing temperature
Hhis can cavse membman€ fo bécan€ meee solid
b. phospholipids with unsaturated hydrocarbon chains
make membrane mae Huid at loweriemp. due to kinis IN +ails, wnich
c. cholesterol don ¥ alaw fve Close padking
similarly, cheleskerel hinders clese packing cf phosphelipids at
[ow +emperatae , havever also hinders excessive phospholipid
movement g4 higher femperahue.
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Membrane proteins are the mosaic part of the model. Describe each of the two
main categories:

integral proteins 1 hese priins =per penehate the hydrophebiC
iNtencr of +Hhe phospholipid bilayer
peripheral proteins : +hése prakeins are not embedded and can b€

lcosely band to Hre swface of +h€ méembrane ond may; b<
held iN place by cytosreltton o exhacellvlGr matrx

8. Use Figure 7.9 to briefly describe major functions of membrane proteins.
Function Description
Transport PUMP &r gucle Subs+antes acos S
MémbronNe s
Enzymatic activity NeMbrane prokins Can werk fgether to
camy ast seps of a metabolic parhweoy
Signal transduction MessSENGEr binds fo potein 4 charmges i3
SNUPE . gIving +h€ MESSCGE 8 +nhe inside of Hhe céll
Cell-cell recognition giycoprokins atas 0 +ags and can b€
recognized by Other cells
Intercellular joining membrane proiing of adjacent tells
an hook tegerner
Attachment to MmeMbrante pioteins tan bind fo (yesRél¢ton o
cytoskeleton and ECM ECH te coordinate (hanges wikhin or aursid€ cel |

10.

Membrane carbohydrates are important in cell-cell recognition. What are two
examples of this?

Glycelipids and glycoproteins

Distinguish between glycolipids and glycoproteins.
Glycolipi ds are sha+, oreanched membane (arbchgalaifs

Hhat are (ovalenHly binded o hipids ,whi € glyceprteins
art carbohydroted cavalently bendead 1o poleins instead .
M50, glyce prekeins  dishngush ane cell fiom another

by PUNCHONING as “TO Hegs” -
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11.  Label the following structures:
colipid
glycoprotein
Jintegral protein
ripheral protein
holesterol
hospholipid
CM fibers
Jeytoskeleton microfilaments
. jintegrins (go back to Chapter 6)

PR € (1 fibers

ntegrin eluycoprotein
glycoti pi d
penpheml Prdenpeat piorein
prREN ; _
B phospholipid
tyteskeele tn b
rv?mromomenb chole Aol

Concept 7.2 Membrane structure results in selective permeability

12.  Distinguish between channel proteins and carrier proteins. ,
Channel prokeins have a hydiophilic channel which ions and moHCU€ §
can pass Hhreugh, while camer pokeins bind to maewi€ and chang€
shape to move i+ aaess the memprand .

13.  Are transport proteins specific? Cite an example that supports your response.
Transpat Profeins are speciFic B Hhe molcedes or ianS +htd Moy
C>sS Hhee membrane _Tar example, in ved bocd cells a spea€ic camer

ptein anly hranspats glucose ard even rejects frucfuse.
14.  Peter Agre received the Nobel Prize in 2003 for the discovery of aguaporins.
What are they?

Aquapenins are channe! prokens +hot greatly
speed up the passage of watler molecules
Hhrough Hhe membaang .
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15.

Consider the following materials that must cross the membrane. For each, tell

how it is accomplished.

Material Method

CO; (02 MOy pass Hhaugn tHhe membrane Hvaugn
ﬁ;\mo\c\J g i f—ﬁ)sIar:Uq

glucose A com er prottin spea A ¢ 10 glucose wald help
Hhe molewle cnss +he membmne

H+ Htions (IS0 need +he 0id of 0 skanised- prOTEN pUMpP
10 (0ss the memMomne

0, smaht Mmolele s, like 0, an freely diffuse +Hhaghn
Hhe mMmeémbiane

H.O Aquapoins, which dre channel proftins, allav waifes
molewles 4o @ass much faster (3 bil- persccand)

Concept 7.3 Passive transport is diffusion of a substance across a membrane with no
energy investment

16.

Define the following terms:

diffusion —movenent 0F moleuies oFGny substNie so Hhat they spread
o.mlsa‘ro He space +hot s availabl€ (Mo enemyy input) ,
concentration gradient — v egion alang wenich Hhe dens) h\,) of a

C | substance i -
hggh(o po})f nreases Cr deereases

giHeusicn OF & substanc€ autss a bidog Gl membrane (roeremy )
“ﬁ‘;‘?&"szm cELvaker BCITSS a selechvely perméeabie membane
Eé:ng) ;c:e of diffsian atess membrine ne N€+ movement |
" ;&l)ti'ggiﬂcw/ highter solute caneen hahidn (aker moves to +he hyperianic ared

solurian w/ laser solue cncenhahon, water movesatof hypaimi ¢ région
mﬁ?ldn‘\lr\,hfauhg shate of plant cell (waker @ming in)
ﬁmp steke wiHh N0 fendency fur waler fo enter
molysis :

plasma membrane pulls auay from cell wall, cavsing plant cell fo
wilt and ge

17.  Use as many words from the list above to describe why a carrot left on the counter
overnight would become limp. Underline each word you use.
1f o camot was (e at ovemight, i+ wald become \imp because
wakr wodd digusSE dan its concenhmban gmdient et of tht
more fugid plant cells. After being lef+ o, +he canot's cells
wolld becme Haccid and plasmolysis wald occur. The
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18.  What is facilitated diffusion? ls it active or passive? Cite two examples.
Facilitard diffusicn is passive nanspa+ wuth +he help
of transpat proteins. Two example s cvld e ian chanrels

and the glucose transpa? prattin.
19. Label the hypotonic solution, isotonic solution, and hypertonic solution. What is
indicated by the blue arrows? Label them. Which cell is lysed? Turgid? Flaccid?
Plasmolyzed? Apply all these labels.

lysed

plasmolyzed

HGPORIIC T sotenic
20. Why doesn’t the plant cell burst?
The plant cell does not bust due to the cell wall Hat
Creates fugor pressure when a large omounto £ water Hows in.
Concept 7.4 Active transport uses energy to move solutes against their gradients

21.  Describe active transport. What type of transport proteins are involved, and
what is the role of ATP in the process?

Achve transpat pumps solute Qcross amembranc
against irs grndient wi+h the help of ATP.

In thid process , nly camrier proteins act o s

the fransport proteins. ATP fransfers a phosphale
gop direcHy 1o the tanspa + proten ,which

(an induce a charmge in Praein's shgpe in 0way
Hhat iy can mare +he splute acipss Hhe mEmbpran-€
Fer achve hranspcﬂr, ATYP wpph‘es +he rcquired .

on &
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22.  The sodium-potassium pump is an important system for you to know. Use the
following diagram to understand how it works. Use the following terms to label
these figures, and briefly summarize what is occurring in each figure:

extracettularfluid,eytoptasm, Na+, K+, ATP, ADP, P, transport-protein.-

Summary

1. Nat+ binds fo +he scdivm-polassivn pump
2. Na+ band triggers phosphoylahian by ATP

3. P- leads 1o s e redwi
a 'r%phj For NO*,Z%’:fhcf?Orrgléagd o
4. K* binds 1© exhacellular side and
magers reltase o P-grap
5. Loss of P-grap restaes ongina
Shap€,which has iower affinity far ¥
-K* is released, protein has more
atBority fer vat again and
cycl® repeats

23.  On the diagram below, add these labels: facilitated diffusion with a carrier
protein, facilitated diffusion with a channel protein, aetive—transport with a

carrier protein; simple-diffusion. For each type of transport, give an example of a
material that is moved in this manner.

e S active franspochuith

4i Husia il o camiex potein
(NO* &, K* moved it

th:;)
tacilitated .

sicfusion W/~ (10)  facilitaked diffusion w/

mnnf‘PmK'n caryitr prokein (gluse fronspm-)

¢ 24.  What is membrane potential? Which side of the membrane is positive?

Membrane potenhal is +he voltage e~
across amembione. T+ acks like a batery

Hat atHfects +he hafHc oFall charged subs fances
Across Hhe membrane . The extracelldlar side 7>

maore posikve than the negative cytoplasmic side.
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25.  What are the two forces that drive the diffusion of ions across the membrane?
What is ?he combination of these forces called? Th€ twwo FETES are +Hh€ Cchéem cQ |
tarce (in's gradient) and +he€ elechica) race (efHect of membrgne
potenhal i ion mavement) . This is calleg Hhe elechochemical gradient-.
26.  What is cotransporr? Explain how understanding it is used in our treatment of
diarthea. COhranspar® 1S +he transpatof a specific solute ny asinglc
ATP - panered pump ond can indirectly dive active trans@rtof other
soluke 3. This can be seen ihen Q sal+4d glumse Soluhan is given o @bkents
Concept 7.5 Bulk transport across the plasma membrane occurs by exocytosis and .y .y ned  The
endocytosis solutes are faken op witn

: Na -glucose cobransparters
27.  Define each of the following, and give a specific cellular example. 15 11y 401 a levels

endocytosis — (€l takes in molewies by faming new vesicles from plasimo
membrane (recepier-mediated endogytosis allaws foragunng buk quantiti es)
phagocytosis — ¢ €11 enquifs particke and packages it in membrane
sac (cellviar eabna )
pinocytosis — (el mgut?s droplets of extacelluiar Hud into +Hing
vesi( i¢s (eellviar eah'ﬁgg7
exocytosis - (¢ 1l secretcs MOl eules by fusian of vesicles with pla@sma
membron€ (used to export poducts
receptor-mediated endocytosis - o1/ s fop more quaN‘; of spedﬁ'c sJbs tances
rp enkr Cell. gmbedded prteins with receptar Sites are ackvated an
fom coated pits o tiansler ertain subs tances intp Hhe cell .

28.  What is a ligand? What do ligands have to do with receptor-mediated
endocytosis? A tigqnd IS @ Mmglewle +hatbinds speci Hcod!g +o O VCCCW
sife an anothCr molewle. Ligands achvale +he recepttr proteins in

ceceptar -mediated endocytosis.
29.  Are the processes you described in question 23 active or passive transport?

Explain your response. =3

Simple diffusion, facilitated dif fusion with camer and chanpe |
prokeinNS are gll passive anspat becavse + dan'+ vequire energy
o diffuse o substance . Achve hanspdt with & can €r pro kein

Testing Your Knowledge: Self-Quiz Answers reaures A
Now you should be ready to test your knowledge. Place answers here: , qp o Wof! 3}’\%‘1(‘ e
/
I 2. : : 5 Hhe name “achv€

hansport"

Reproduce the di for question 6, W arrows as instructed.

6d. be.
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