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. Key Concepts

6.1 Biological Membranes Are Lipid— Protein Bilayers

6.2 The Cell Membrane Is Important in Cell Adhesion and Recognition
6.3 Substances Can Cross Membranes by Passive Processes

6.4 Active Transport across Membranes Requires Energy

6.5 Large Molecules Enter and Leave a Cell through Vesicles
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6.1 Biological Membranes Are Lipid— Protein Bilayers

Focus Your Learning

A lipid bilayer forms as the result of two kinds of interactions: hydrophobic
interactions between nonpolar tails of phospholipids, and hydrophilic interactions
between polar heads of phospholipids and water molecules.

Proteins associated with membranes may be embedded in the lipid bilayer or
associated with exposed parts of the membrane.

Membranes are dynamic structures that undergo constant change.

The degree of a membrane’s fluidity is influenced by lipid composition and

temperature.
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Biological Membranes Are Lipid—Protein Bilayers

The fluid mosaic model describes the general structure of biological membranes.
Phospholipids form a bilayer, which is like a “lake” in which a variety of proteins
“float.

Phospholipids have a polar, hydrophilic “head” and hydrophobic fatty acid “tails.”

Phospholipids vary in fatty acid chain length, degree of saturation, and phosphate

groups.
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Ewova 6.1 To Movtélo tov Psuoctol MwoaikoU

YSaravBpaxeg npocaptiwvTal oTnv Opiopéveg pepfpavikéc Mopia xoAnotepdAng Siaonapra
. ESWTEPIKN) EMPAVEIQ TWV MPWTEIVIV NPWTEIVEC oUVOEovVTal pE . HETAED TWV OUPLV TWV YWOoPOAMbSiwy
(oxnparilovrac yluxonpuwreived VNEATIa NG E§WKUTTAPIE om SmhooriPada ennpealovv ) pev-
A Twv Ambiwv (oxnuarifovrag pATPac, 1 orotnra Twv Amapwv offwv otn peppavn.
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Ot meprpepixég pepfpavikéc Kanoeg pepPpavikéc | Kanowg napepfal\opeveg OPIOYEVEC TPWTEIVEC OUV-

Eowtepixd Tou KuTtGpou npwreiveg S Siaiodlouv NPWTEIVEC alAnAe- pepPpavixéc npwreiveg Sia- Séovrat opoomoMxa o€
xaBélov otn Simhoonifada. mSpoUv HE TOV oxilouv ohoxAnen Tn gwogolim- | Amidia Ta onoia yxpnopetouv
EOWTEPIKO KUTTA- Sixny SimhooriPBada- e Sier- YIQ TNV E10aywWyr) TWV MEWTEIVOV
POOKEAETO. odbouv povo ot éva TunRua M otn pepBpavn.

Ewova 6.1 To Movtéro 100 Pevotov Mmoaikov H yevikr poplaxn doun pog Proroykng pepufpavng ivon pio cuveyng
QOOGPOMTIOIKT) SIMAOGTIRAO0 [LE TPMTEIVES EYKAEIGUEVEG GE AVTY| 1] GUVOEOUEVES LLE OLTN.

E: Ti €idovg ymuKég aAAAETIOPACEIS GUYKPOATOVY OPIOUEVES LEUPPOVIKEC TPMOTEIVEG EYKAEICUEVES OTN UEUPPAvT Ko GAAEG
GTNV EMPAVELL TNG;
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Biological Membranes Are Lipid—Protein Bilayers

» The membrane interior is somewhat fluid, allowing lateral movement of molecules.

» But molecules rarely flip from one side of the membrane to the other.

» Thus the inner and outer halves of the bilayer may be quite different.

Membrane fluidity depends on

Lipid composition

» Cholesterol and long-chain, saturated fatty acids pack tightly, making a less-fluid
membrane.

» Unsaturated fatty acids have “kinks” and pack less densely; membrane is more fluid.

Temperature

» Membrane fluidity decreases as temperature drops.

» Some organisms change the lipid content of cell membranes when they get cold,
replacing saturated with unsaturated fatty acids and using fatty acids with shorter

talls' copyright @ 2023 EKAOZEIZ NAMNAZHZIH 6



Ewkova 6.2 DwodoAutidikn Authootifada

Ewkova 6.2 ®Doc@ommiokn Atrhostifdoa
H oowopolmdwn durhootiBddo dwaywpiler dvo
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Biological Membranes Are Lipid—Protein Bilayers

» Membranes also contain proteins; the number varies depending on membrane
function.

Two types of membrane proteins:

» Integral: have hydrophobic and hydrophilic regions or domains. Some extend across
the lipid bilayer; others are partially embedded.

» Peripheral: lack hydrophobic regions and do not penetrate the bilayer.

Membrane proteins and lipids interact noncovalently.

» Lipid anchored membrane proteins: have lipid groups covalently attached and are

tethered to the lipid bilayer.
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Ewkdva 6.3 AAAnAerudpaoels twv Napepparropevwv MepBpavikwyv Mpwteivwv

Ewova 6.3 AAMAETIOPACELS TOV
Hopepporiopevov  MepPpavikov Ilpoteivov
Mw  moapepParidpevn  pepfPpovikn TPOTEIVN
ocvykpateiton ot pepPpdvn HEC® TNG KOTOVOUNG
TOV VOPOPIAOV Kot VIPOPOPOV  TAELPIKAOV
aAvcidwv ota apvoééa e Ta vopdPI L TUHaTO
NG TPOTEIVIG EKTEIVOVTOL GTO VOOUTIKO EEMTEPIKD
nePPAAAOV  TOL KLTTAPOL KOl OTO ECMTEPIKO
KuttapoTAacua. Ot vdpoPofec mAeVPUES AAVGIOES
OAANAETIOPOVY LE TOV VOPOPOPO MTISIKO TLPNVOL
™me pepPpavne.

\ vdatika nepiBdAiovra.

: m'ni al
YSpo@iheg opddeg R (mMhevpikég TOU KUTTApPOU
aluoideg) ota ekteBeipéva Turparta g (ubatikd)
¢ NpWTeivng aAAnAemdpouv pe p—=

Yépogpofo
ECWTEPIKO TNG
Simootifadag

Yopogofec opadec R

aAnAemdpolv pe Tov udpdofo EowTtepiko
nuprva g HepPBpavng, Hakpta TOU KUTTApOU
and 1o vepo. y, (vbatiko)
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Ewova 6.1 To Movtélo tov Psuoctol MwoaikoU

YSaravBpakeg npocaptivTal oty | ' Opiopéveg pepfpavikic ‘ Mopia xoAnotepoAng Siaonapta
EWTEPIKT) EMPAVEIQ TWV MPWTEIVIV npWTEiveC cuvbéovTal pe pETadl TWV VPV TWV PwWoPoAmbiwy
(oxnuariovrag yluxonpuwreived vnu(ma NG EEWKUTTAPIAL om &mhootiada ennpealouv T pev-

A Twv Mmbiwv (oxnuarilovrag . 1 orotnra Twv Amapav oféwv ot peppavn. -
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o. ncwmuc utuamutc 1 ‘ Kanoweg peppavikéc | Kanowee napepBalopeve ] | OpiopéveS MpWTEIVES OUv- )
Eowtepixd Tou KuttGpou npwreiveg e Siodliouv npwreiveg alnAe- pepPpavixéc npwreiveg Sia- Séovrar opoonolxka o
xaBélov otn Simdoonifada. | | mdpouv pe Tov oxilouv oAoxAnpn Tn gwogohim- | Anidia Ta onoia xpnopetouv
3 | EOWTEPIKD KUTTO- SixA SimhooniBada- Glheg Sier- YIQ TNV E10aywyr TWv npwrtmw
. POOKEAETO. ) 080ouv povo ot éva TuApa ™MC. | | oTn pepBpdvn.

Ewova 6.1 To Movtérho Tov Pgvotov Mmoaikod H yevicy poploxn dopn pog Poroyng pepppdvng etvon pio cuveyng
POGPOMITTIONKT) STAOGTIBAON LLE TTPWOTEIVEC EYKAEIGUEVEG GE QLTI 1] GUVOEOEVES LLE OUTN.

E: Ti €idovg ymuiKég aAAAETIOPACEIS GUYKPATOVV OPIOUEVES LEUPPOVIKEC TPWOTEIVEG EYKAEICUEVES OTN UEUPPAvT Ko GAAEG
GTNV EMPAVELL TNG;
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Biological Membranes Are Lipid—Protein Bilayers

» Transmembrane proteins extend all the way through the phospholipid bilayer, with
one or more transmembrane domains. The domains on the inner and outer sides can
have specific functions.

» Peripheral membrane proteins are located on one side of the membrane.

» Some membrane proteins can move freely within the bilayer; some are anchored to
specific regions. When cells are fused experimentally, proteins from each cell
distribute themselves uniformly around the membrane.

» Membranes also have carbohydrates on the outer surface that serve as recognition
sites for other cells and molecules.

» Glycolipids—carbohydrate + lipid

» Glycoproteins—carbohydrate + protein

copyright @ 2023 EKAOZEIS NMAMAZHZH 11



Ewkdva 6.5 Mpriyopn Awaxvon twv Mepppavikwv Mpwteivwv

Ewova 6.5 Ipniyopn Avayvon tov Mepfpovikov
Ipoteivov

Mpototonn epyacia: Frye, L. D. and M. Edidin. 1970. The
rapid intermixing of cell surface antigens after formation of
mouse-human heterokaryons. Journal of Cell Science
Journal of Cell Science 7: 319-335.

Avo (o koutTOpo umopovv va cuvinybovv petald Tovg
0TO gpynctnplo, oynuatitovrag éva eviaio peydio xdTTOpO
(etepokdpvo). Avtd T0 EOVOUEVO YpNoLLOTOONKE Yoo VL
ereyyOel av o1 peuPpavikéc mpoteives HmTopovyv vo d1oyEo-
VIO aveEApTNTO GTO EMIMEDO TNE KLTTAPIKNG LEUPPBAVTG.

YIHHOOEXHWP» Ilpwteivec eykieiouévec oe pa pepfpavn
UTOpOVV va dlay€ovtol EAEVBEP GE QVTN.
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' To KUTTQPO TOL MOVTE ‘ [ To avBpwmvo kUTTApO
KOO £xg1 pia pepBpavikr £x&l pia pepfpavixn
npwTeivn n onolia pnopei npwreivn n onoia pnopei
va onpavBel pe pa npacivn va onuavBei ye pia

| XPWOTIKH. | MepPpavikég | KOKKIVN XPWOTIKH.

Kutrapo AvBpwmvo

TIOVTIKOU KUTTapo
B Ta xotrapa cuyxwveovrar |
ANOTEAEZMATA yia I Snpiovpyia evog
ETEPOKAPUOU.

ApyIKG, ol pepBpavikeg
NMPWTEIVES TOL MOVTIKOU

= xaitou avBpwmnou Bpi-
OKOVTQL OE SIQPOPETIKEC
NMAEUPEC TOU ETEPOKAPUOU.

Meta and 40 Aentd, ot
pEpBpaviKES NPWTEIVES

“1 TOUL MOVTIKOU KQi TOU av-
Bpwnou £xouv avapeyBel.

SYMNEPAZIMAP Ot pepPpavikéc mMpwTeivee pmopolv
va dtaxéeovtal ypriyopa oto eninedo tng pepfpavnd.
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6.2 The Cell Membrane Is Important in Cell Adhesion and Recognition

Focus Your Learning

» Cell adhesion and cell recognition are specific and depend on protein and
carbohydrate molecules on the cell membrane.
» After two cells recognize and bind to one another, they form stable cell junctions

that enhance protective, structural, or communication functions in the organism.
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Ewkdva 6.6 Kuttapiki Avayvwptlon ko MpookGAAnon

Molecules involved in cell recognition and
adhesion are surface proteins and
carbohydrates.

Cell adhesion is usually homotypic— the
same molecule sticks out from both cells and
bind to each other.

Heterotypic binding: The cells have different

proteins that bind together.

Ewkova 6.6 Kutrapu Avayvapion ko Ilpockorinon
XTI TEPIOGOTEPEG TEPIMTMGELS (CLUTEPIAALUPOVOUEVIC
NG GLGGOUATOOTNG TOV (OIKOV KVTTAP®V GTOVG 16TOVG),
1 oVVOEDT HETAEL HOpimV elval OHOTLTIKY] (OHO10 TPOG
OL010).
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n O 1016¢ and évav KOKKIVo
onoyyo nepiéxeL napdpola
kUtTapa depéva 1o éva oto dhho.

O 10Td¢ TOU ONAYYOU UnopEi ‘

| va Siaywpiotel og pepovwpéva |
KUTTapa nepvwvtag yéoa anod

| éva AenTo SIKTuwTd KOOKIVO. ‘

EkteBaipéva tur- |

para twv pepfpa-
VIKWV NMPWwTEoyAU-
kavwyv ouvdéovral
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Ka\wvrag tnv npo-
okOMNNon Twv
 KUTTapwv.
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. The Cell Membrane Is Important in Cell Adhesion and Recognition

Cell junctions are specialized structures that hold cells together.

» Tight junctions help ensure directional movement of materials.
» Adherens junctions

» Desmosomes are like “spot welds.”

» Gap junctions allow communication.

copyright @ 2023 EKAOZEIS NMAMAZHZH 15



Ewkdva 6.7 ZUvdeopol Zuvevwvouv ta Zwika Kuttapa

Ewova 6.7 Xovoeopor Xvvevovouv 1o Zomwkd Kottapa Xtevooivoesopor (A) ko decpocouata (B) sivor depbova otoug
emOnAokovg 10tovg. Xacpoovvoespotl (IN) Bpickovial emiong 6€ OPIGUEVOLS HVTKOVG KO VELPIKOVG 10TOVG, GTOVG 0TToi0vg ivat
ONUOVTIKN M YPNYOPN EMKOV®Via PeETaED TV kuttdpmv. [Tapdtt Kot ot TPEIC TVTOL GLVOEGUMV TAPOVCIALOVTOL GTO KOTTOPO TOV
Bpioketon méve apiotepd, oev elvar amapaitnto vo epneavitovrol TouTdYPOVa Kot Ol TPELS GTA TPOLY LTI m)rwpa

(A) itsvoouvésopm _ =
AlaKUTTapIKOS XWpog E‘ BT < L Kuttapikég ﬂi "

HepBpaveg

i AlaKuTTapIKog
XWwpog

TuvOETIKE

TPWTEIVEC
23 (o0pmAegn) -
J Ot mpwreiveg Twv otevoouvdéopwy oxnuatifouv
\& I N B pia oteyavonoinon «ouppa@nee, epnodifovtag
petakivnon StaAutwv VAIKWY Stapiéoou Tou Xwpou
mou Bpioketal petafl emBNMAKWY KUTTApWV.
(B) npooxonnan pe deopoowpuara (I') Xaopoouvdeopol
& p ’ . Kuttapikég pepfpe ' - Kuttapikéc
. Aakuttapikég Hepppavec

Xwpog

5; Kuttaporhaguatikr ||
nAaka Q\\ '

YSpo@ihog

Siavhog
Mépia
Kunap’lxr‘]c niepvolv petay
| TIPpOooKOMNORE KUTTApwv
va kepativng Kovve€iveg

(KUTTOPOOKEAETIKA

(mpwteiveg SravN

vnuaria)
Ta deopoowpara cuvS£ouV OPIKTA YEITOVIKA KUTTapa aAla Ot XaopoOoUVSECOL EMITPENOLY TNV EMKOIVWVIa
EMTPEMOLV TNV Kivnon VMKWV yupw amnd autd otov peTadl MapakKeipeEVWY KUTTApWV.
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OxAovbivn KAaouvdivn
EEwKLTTApIKGS X0POg

, Kurtapomdaopa-
TIKA pepPpdvn

Ividio MpwTeivn
QKTIVIS zonula
occludens

EIKONA 15.28 IIpoTeiveg otevoosuvosopmy. Ot kOpleg olauepPpaviKéc mpmTteives 6
EVOV GTEVOGVVOECLO EIVAL TPELS: 1) OKAOVO1VT, 1] KAOOVOTVT] KOl TO GUVOETIKO LOPLO
npoceuonc (JAM). Kot o1 Tpeic avtég otapeppovikéc mpmTeiveg OAANAETIOPOVY LE
TOPOLOLEC TPWTEIVES TTOV TPOEPYOVTOL OO EVOL YEITOVIKO KOTTOPO, KAOMC Ko LUE
TPMTEIVEG TNC oKkoyEvelag zonula occludens ot omoieg Guvocovtal pe vioto akTivnc.
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EIKONA 13.16 I1p6cocon TV widl®V OKTIVIIS 6TOVS GUVOEGHOVS TPOSPuoc. O1
EMOPEC  UETOED KLTTAPWV GTOUC GLVOEGUOVS TPOCELONG oynuatilovior UEo®
KOVTYEPIVDV, Ol OTOIEC AEITOLPYOLV ¢ OECEIC TPOGOESNC TV WVIdIOV OKTIVNG. XTIC
oTIPAOEC TOV EMONMAKOV KUTTAP®V, 01 GOVIECLOL ALTOL oynuaTiCovy uta cuveyn Lovn
widiov axtiving yopom amd kabe kuttapo. Ot dwapeuPpavikeg Kavryepivec pvOuilovv
oTa0EPOTNTA TV GLVOEGUM®Y TPOGPVOTNC UECH TG TPOGOESN S B-Kkatevivng ko p120. H
B-katevivn mpocsdévetal Mo OTNV O-KOTEVIVI], I Ooia, UEGH TNG OAANAETIOPAGTC
MG UE ™ PLYKOLAIVY), EMITPENEL TN GUVOEST] TOV VIOV OKTIVIG LE TOVG GLVOEGLLOVS

TPOGPLGTC.
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EIKONA 13.55 IIpococon
T@V EVOLIUECMYV VIOLMV GTO
0ECNOCOUATO KUL GTO
nuesopocoOunota. (B)
2YMNUOTIKY) OVATOPOCTOGC
EVOC 0EGLOCMOUOTOC. Ot
KOVTYEPIVEC TV
OEGULOCOUATOV (0ECUOYAETVY
KOl OEGLLOKOAATVT))
OLGVVOEOVV TOL EVOLALEGOL
widla YEITOVIKAOV KUTTAP®V
LUEG® TAOKOGPOLPIVIG,
TAOKOPIAMVNG Ko
OEGUOTAOKIVIC.



EIKONA 15.29 Xaopocvovosopot. (A)
dwtoypapic NAEKTPOVIKOD UIKPOGKOTIO TOV
oeiyvel Evav yaopoovvoeouo (BEAN) o omolog
oynuotiCetor HeETaEy 0Vo0 NIATIKOV KVTTApWV. (B)
Kda0Oe yacuoshvoeouog aroteleital amod
oLYKPOTNHOTO £EL KOVECIVAOV (CVUUTAOKO TTOV
ovoudletal KoveEOvio), Ta. omoia oynuatiCovv
GUVEYOLEVOVS BVOIKTOVG OL0OAOVG LEGH, OTTO TIC
KUTTOPOTAACULATIKEC LEUPPAVEC TMV YEITOVIKDV
KUTTAPWV.



. The Cell Membrane Is Important in Cell Adhesion and Recognition

» Cell membranes also adhere to the extracellular matrix.

» The transmembrane protein integrin binds to the matrix outside epithelial cells and
to actin filaments inside the cells. The binding is noncovalent and reversible.

» Cells can move within a tissue by the binding and reattaching of integrin to the
extracellular matrix. This is important for cell movement within developing embryos

and for the spread of cancer cells.

copyright @ 2023 EKAOZEIS NMAMAZHZH 21



EowTepIkoO
KuTTapomAaopoTiki TOU KUTTGpou  EvbiGpeoa
E§okuTTapikG mAéypa HepBpavn MAekTivn vidiax
—— ————

—
Ivreykpivn By B/P1 80

»

(N Hpdzopdowpa

vreykpivn o

Aapiviv

EIKONA 13.55 IIp0c0ogon TMV £VOLIUECOV VIOLMV GTO OESOCUOCOUNTO KOl GTO
nuecpooopoto. (I Zynuoatikn avomoapdotoacn evoc muwecuocouotoc. H
wteykpivy a6B4 cvvoéel o evoldueca widoln 6T0 EEMKLTTOAPIKO TAEYUN UHECH
mhexktivng. Or mpwteiveg BP180 ko1 BP230 pvOuilovv 1 cvvopuoAdynon kot 1
oTafEPOTNTA TOV NUIOEGLOCOUATOV.



a=AKTIVIVD

Ividio akTivng

KutTapo-
TTACOpQ

KutTapomAaopa-
TIKI] pepBpGvn

E€KUTTQPIKG TIAEYpO

EIKONA 13.15 IIp0coeon TMV wWiOlMV OmOKPIONS GE UNYUVIKO OTPES OTIS EGTIOKES
nPooPUoels. Eotiokéc mpooeicelc oynuotiCovialr pEc®m TG MPOGOECNS IWIEYKPIVAOV GTO
e€OKLTTOPIKO TAEYHa. Ividow amdkpiong e unyovikd otpec (deudrtio widiov aKTtivig mov
OLLOVVOEOVTOL HECH TNG O-OKTIVIVIIG) TPOGOEVOVTOL GTNV KUTTUPOTAONGLOTIKY] EMIKPATELN TOV
WTEYKPIVOV UECH CVLVOETOV GLVOEGEMV TTOV AMALTOVV TI CUUUETOYYN] EVOS aplBuod TpoTeivov.
XNV €kova gaivovtor 000 amd TIG GLVOECELS TOL Umopet va, yivouv: (1) mpdodeomn e Taiivng
TO00 OTNV WIEYKpiviy 060 Kot ot PrvkovAivi kot TPOGOEGT TOL GLUTAOKOL TOAIVING Ko
BivkovAivnc otnv axtivn kot (2) TpOGOECT TG VTEYKPIVIG OTNV 0-aKTIVIVY).



Ewkova 6.8 Ivteykpiveg ko EEwkuttapla Mitpa

(A)

'iheyxpivn QVaKUKAW-

EOWTEPIKS TOU KUTTAPOU (B) ‘ s KaBixg To kUTTapo Kiveitat |
VETQI Q710 TNV «TTiow» : 2
AKTivn R n A NPOC Ta EUNPOC, KUOTidIa *
B Efwrepikd EUPATOU KUTTAPOU HE I napabiSouv ivreykpivn oTo|
N TOU KUTTGpOU -fVGOKmapwon' J | "uérwno’, exei dmou n ]
e Kutrapikn Y 4 WTEYKpivn cuvbéeTal oV |
l ¥ H lVTEprlvn EXEI esoelc l‘e"‘an ___v'/':.:: —_—— S E{(I)Kundpla unrpa |\
Séopeuong yia Tov \ 7 / . i J
Rl KUTTapoOKEAETO Kat " // "':*:1’::;;: I Kated c
yia tnv ewkutrapia : Evéoowpa X/ umx:vn |
; : /. Y 4. Kutta noan¢
pfTPa- TO KUTTAPO avaK{J wong /3, N
™

' CHMBETOR O] 18T TPE l / N S N N\ .
YA /e = — = (:34 ) —> %\ \\
/) V. =—EG-@)—-0r )

E€wkuttapia pritpa
E€wtepikd TOU KUTTApOU

E€wkuttapia prjtpa Ivteykpivny Néa Béon npookdAAnong

Ewova 6.8 Ivreykpiveg ko EEokvttapra Mitpa (A) O wvteykpiveg dwapesorlafodv T 60VOEST TOV KLTTAPOV GTNV

eEoxvttdpo untpa. (B) Ot cuvdéoels vreykpiving d1apeGOABOVV GTIC KUTTAPIKEG LETOKIVIOELG.
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. 6.3. Substances Can Cross Membranes by Passive Processes

Focus Your Learning

» The rate of diffusion of a substance across a membrane is influenced by the size of

the particles, the temperature and density of the solution, and the size of the

concentration gradient.
» Osmosis is diffusion of water across a biological membrane.

> Proteins that act as channels facilitate diffusion across membranes.
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. Substances Can Cross Membranes by Passive Processes

» Membranes have selective permeability—some substances can pass through, but not
others.

» Passive transport—no energy input required (diffusion)

» Active transport—energy required

» Energy for passive transport comes from the concentration gradient: the difference in

concentration between one side of the membrane and the other.

copyright @ 2023 EKAOZEIZ NAMNAZHZIH 26



Substances Can Cross Membranes by Passive Processes

Diffusion: The process of random movement toward equilibrium.

» Net movement is directional until equilibrium is reached.

» Diffusion is the net movement from regions of greater concentration to regions of
lesser concentration.

» Diffusion works very well over short distances (e.g., within a cell).

» A membrane is permeable to solutes that can easily cross it; impermeable to those
that cannot.

» Molecules move across a permeable membrane until the concentration is equal on
both sides.

» Thereafter, molecules will continue to diffuse across the membrane, but there will be

no net change in concentrations.
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Ewkova 6.9 Alwanepatotnta twv OwodoAutidikwv AumAootifadwv

Simple diffusion: Small molecules pass
through the lipid bilayer.

Lipid-soluble molecules can diffuse across
the membrane.

Electrically charged and polar molecules
cannot pass through easily.

Ewova 6.9 Awmgpoatotnro 1V POo@OMTIOIKOV
AuthooTIf GOV

Miwkpd, un @opTIGHEVO UOPLO. UTOPOVV VO JLOYEOVTOL
olpécon g pepPpdvne, oAl 1OvVTo Kot HEYOA TOAMKA

nopia, Oyt

Mxpd, un @opmiopéva popia
pmopouv va Swacyilouv Tnv
uSpopofin Armduxr
\ &mmhoomifada.
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. Substances Can Cross Membranes by Passive Processes

Osmosis: Diffusion of water.

» Depends on the relative concentrations of water molecules.

» lsotonic: equal solute concentrations

» Hypertonic: higher solute concentration

» Hypotonic: lower solute concentration

If two solutions are separated by a membrane that allows water, but not
solutes, to pass through: Water will diffuse from the region of higher water

concentration (hypotonic) to the region of lower water concentration (hypertonic).
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(A) lodtovo (iSia ouykévipw- | (B) Yndtovo oto e§wrepikd (1) Ynéprovo oto e§wrepikd

Ewova 6.10 H Qopwoen Mrnopet va on Siahupévwy ovoiwv) (pxpr ouykévrpwon dia- (peyalitepn ouykévipwon

Avpévwv ovoiwy efwrepikd) | Srtalvpivwy ovoiwy £§w)

Tpornomnolel to ZxApa twv Kuttapwv

Eowtepixo : E§wtepikd
TOU KUTTAPOU ! TOU KUTTGPOU

Ewova 6.10 H Qopowon Mnopei va Tpomomoret
70 Xypno tov Kvttapov

e évo Oolvpo mov  givor  100TOVO  HE  TO
Kuttapdmiacpo (A), éva QuTIKO M Lwwd KvTTOpo L o g0
oltnpel €va PUOIOAOYIKO, YOPAKTINPIOTIKO GYNUO, (epuBpoxUTTapa)
yioti dev vdpyel kabBapn petaxkivnon vepol péca 1
EE® amd avTo. e avTd To LovTéda, Bempeiton 6T o1
OlALEVEG OVGTEC OE HETOKIVOUVTOL OLOUEGOD TNG
peuppdvne. Xe éva 01dAvpa mov eivor vTOTOVO ®G ) 7 7 : i
mpo¢ 10  wvttapomhacpo (B), soépyetar oto [ o pUBLOI PETAKIVONE TOU )| (Taxorrapa npochapBavouy

\

" Ta kiTrapa yavouv

KutTapo vepd. ‘Eva mepifairov vréptovo ¢ mpog VEPOU péca kat £§w eivat iool. vepd, Soyxivovrar kat VEPO Kal GUPPIKVL-
2 - > \ \ SiappnyviovTtat ) . vovTtat.

10 kvttapomiacpe () éxet o¢ amotéiecua v ~ N . .

£€000 vepOL amd TO KVTTAPO. ®uTiké KUTTapo

AlaKG KUTTapa @UANoU)

B

(emBn

E: Av vrep-Mndvete 1o yopo €vog @utod o€
YAAGTPO, 0VTO cuyva popaiveton. [ati;

o o

! T (S /RSB - _
"o puBLOI HETaKIVIIONC TOU | [ To kUtTapo oxAnpaiver alha [ To KUTTaPO GUPPIKVEVETAL, |
' vepol péoa kai £€w ival icot. yevika Siarnpei To oyrjpa Tou EAKOVTQG TNV KUTTAPIKT)
. /1| ywati unapyer Eva KUTTapIKO pepBpavn pakpia ané To
| Tolywpa. || xuttapiké Toixwpa |
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. Substances Can Cross Membranes by Passive Processes

Facilitated diffusion of polar molecules (passive)
» Channel proteins: Integral membrane proteins that form a tunnel.
» Carrier proteins: Membrane proteins that bind some substances and speed their

diffusion through the bilayer.

lon channels: Channel proteins with hydrophilic pores. Most are gated—can be closed or
open to ion passage. Gate opens when the protein is stimulated to change shape by a
chemical signal (ligand) or electrical charge difference (voltage-gated).

Carrier proteins transport polar molecules, such as glucose, across membranes in both
directions. Glucose binds to the glucose transporter, causing it to change shape and

release the glucose on the other side.
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Ewkova 6.9 Alwanepatotnta twv OwodoAutidikwv AumAootifadwv

Ewovo 6.11 "Evag Eleyyopevog Ipmteivikog Alavrog
Avoiyelr g Amokpion o€ évo Epéfiopa O mpoteivikoc
dlawdog &xel évav mOpo amd MOAKE apvocéa Kol vepo.
Eivar ayxvpofoinuévog oty vopoeoPn omAootifddon
HEC® TOL EEMTEPIKOV TOV KOADUUOTOS 7OV OTOTEAEITOL
amd un moAkég opdoeg R. H mpwteivn voeictoton adiayr
OTO TPLOOLAGTAUTO GYNUO TNG OTOV €va HOPLo  SEYEPCNG
(oLuvoETNC) OeopevETOL GE OWTH, OVOIYOVTOG TOV TOPO
MOCTE VO UTOPOVV VO TEPAGOVV  HEGH OmO  OVTOV
CLYKEKPUYEVEG VOPOPIAEG 0VGieg. AAAOL dlawAOL avoiyovv
OVTOTOKPIVOUEVOL GE €Va NAEKTPIKO dLVOLKO (Tdom) 1) o€

unyovikd epedicpara.

. 2 Mia nolikr} oucia Bpioketal o peyalUtepn |
£PIKO TOU KUTTAPOU o o -'t OUYKEVTPWON OTO eWTEPIKO OE OXEON PE TO

ECWTEPIKO TOU KUTTAPOU.

Q 1 A 2
o Mépio Siéyepong ¢ o © o 9 9
o / % o © B3 Aéopeuon evog popiou Siéyepong |
Q Q o o | mpoxalei To Gvotypa Tou Mopovu... |
Oto ¢ Q 4 '
k °© 9 o ° 0
Q '/ Q Q

déopguong

| mo, 6»0’"

.’HMMN“

HN""HI

Y&p6poPo eowtepikd  MPwreivikog Q \Yép(xp{}\o(

¢ Simootifadag Siauhog o népog Q
(khewot6Q) } Q

Eowtepikod tou kuttdpou ..Xat n molikn} ouoia pnopsi va

. Siayubei Srapéoou g pepPpavng. |
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Ewkdva 6.12 Evag Mpwteivikdg Metadopag AleuKoAUVEL TN Alayuon

(A) MpéoAnyn yAukolng péow Tou peragopéa yAukodng (B) ZTaSIaKOC KOPEOHOE TWV HETAPOPEWV
‘ _ \ \ yAukolng
D O npwreivikde petago- Mukoln deoped- | .. onoia otn ouvéxsia B3 O npwreivikdc petagopéag
péag yAuko{ng éxer pia | EraLomy NPWTEIVI... ahhaler oxrjua angleu- EMOTPEPEL OTO APXIKO TOU .
| B¢on deopevong yAukolng. 1 | . Bepwvovtag tn yAukodn. , oxrjua, £roipoc va deopevoet
: W i ' ~ £va G\ho pépio YAuk6Ing.

[ 'OMot ot petago-
peig gival katel-

— I;"ﬁf=“1] — jli (==1 Al
e 5] g

f

el Oplopévm uem-rr'
™, popeic givat
KAtelAnuuévoL.

-

Tuykévtpwon YAUKONG é€w and to KUTTapo

Tayotnra Siayuong EVTOE TOU KUTTAPOU

EowTtepiké TOU KUTTApou
Mikpr ouykévTpwon
yAuko{ng

Ewova 6.12 'Evog Ilpoteivikég Metagopéag Atgvkordver T Awgyvon O petagopéoc yAvkong eivar €vog mpoTeivikdg
LETAPOPENG O OTOT0G EMITPEMEL GTN YAVKOL VO EIGEPYETAL GTO KLTTAPO WE TayhTEPO pLOUO amd 6,1t Ba oV EPIKTO pE omAn
oupoon. (A) O petagpopéag deopevel YAVKOL, ™ QEPVEL GTO  ECMTEPIKO NG HEUPPdvNG Ko otn ovveéyew aArdlel oymua,
aneAeVOEPOVOVTAG TN GTO KLTTAPOTAAGLO TOV KUTTAPOUL.

(B) To ypdonua ociyver tov puBud eicoymyng YALKONG e  €VOG UETOPOPED MG TPOG TN CLYKEVIPMOT NG YALVKONG o710
eEotepkd Tov KutTapov. Oco avidvetal 1 cuyKEVTIP®O™N TG YAVKONG, 0 puBudg ddyvong avsaveton LEYPL TO oNpEI0 6TO 0moio
YPNOLUOTOL0VVTOL OAOL 01 S10BEGLOL PETAPOPEIS (TO cVOTNHA EIval KOPEGUEVO).
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6.4 Active Transport across Membranes Requires Energy

Focus Your Learning

» Active transport requires energy to move a substance against its concentration
gradient.

» Three kinds of membrane proteins are involved in active transport: uniporters,
symporters, and antiporters.

» Primary active transport uses ATP hydrolysis directly to provide the energy for
transport, whereas secondary active transport uses an ion concentration gradient

that was established by ATP hydrolysis.
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Nivakag 6.1 Mnyavikoi Meuppavikic Metadopdg

MNivakacg 6.1 Mnyavikoi MepPpavikric Metagopdc

YnoPonBoupevn
Oiayuon (péow
Anhry diayuon Olaohou fi petagopéa)  Evepynmikn peTagopd
Anaiteital Oy Oy Nai
NAEKTPIKA
EVEPYEIC;
Kvnrpla Khian Khion Yopdhuon ATP
Slvapn OUYKEVTPWONC OUYKEVTPWOTC (avtiBeta oty khion
OUYKEVTPWONC)
Anarteital Oy Nal Mau
pepfpavikr
MIPWTEVN;
ECaibikevon Oyt Mat Nai
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6.4 Active Transport across Membranes Requires Energy

» Active transport: Moves substances against a concentration and/or electrical
gradient; requires energy. The energy source is often adenosine triphosphate (ATP).

» Active transport is directional. It involves three kinds of proteins:

» Uniporter—moves one substance in one direction

» Symporter—moves two substances in one direction

» Antiporter—moves two substances in opposite directions
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Ewkdva 6.13 Tpeig TUnol Npwteivwv ywa Evepyntikn Metadopa

Ewova 6.13 Tpeag Tomor Ilpoteivov Yo
Evepyntucn Metagopa

Inueiwote 0t og Kabepio amd TIC TPEIS TEPMTMOOELS
N peToeopd givor kotevBuvopevT. ZVUUETOPOPELS
KO OVTILETOPOPEIS etvan mapadelypata culevypévav
petapopemv. Kot or  tpelg tomotl petapopEémv stvor
oL(EVYUEVOL e TINYEG EVEPYEWNS — TTPOKEUEVOL VO
LETAKIVOUV ovoieg avtifeto oty KAlon ouyKE-

VIP®OTG TOVG,.

‘0 HOVOMETaQOPEQAC | O ovppstrapopéac peta- | | O avriperagopéac peta-

petagépet piaovoia | | PEPEL VO SIAPOPETIKES @épel SU0 SIaPOoPETIKES

npog pia karevBuvon. ouoieg npog v idia ﬂ ouoieg oz avtiBeteg

\ KateuBuvorn. KateuBOvoELC.

ESwrepikd

Eowrtepiko
TOU KUTTApOoU
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Ewdva 6.14 NMpwtoyevig Evepyntikil Metadopad: AvtAia Natpiov-KaAiou

Eowtepiko tou xugdpou
Méeydahn ouykévipwon K*

Hikpr) ouykévtpwon Na*
n 3 Na‘t kai 1 ATP g H uSpoéAuon Tou ATP pwogopu- | H aAAayn Tou oxrjpatog anshsuBepuwver Na* 3 Anodéopsuon Tou P, emotpé@el '
Sdeopsvovtal otV ALWVEL TNV MPWTEIVIKT avTAia, £€w amno 1o KUTTapo Kat emrpénet oto K* TNV avTAia oTo apxIKo TNG OxXNua,

. TIPWTEIVIKN «avTAiay. n omoia otn cuvéxsia alalel . va deopeutei oy avthia. ‘ eAevBepwvovrag K* oto sow-

: ' TO OXfHa TnG. Avopyavog Quo@o- . o TEPIKO TOU KUTTAPOU Kal KO-

. pog (Pi) beopeveTal otnv avThia. | TOVTAC yia AAAn pia popd Béoeig
- ’ Séopevong Na*
. O xUkho¢ enavarapBaveral

Ewovo 6.14 TIpotoyevilg Evepyntikny Metagopd: Aviiio Natpiov-Koiiov Xtnv evepyntikn petapopd, ypnoyLomoleiton
evépyela yio T petakivinon piog dteAlvpévng ovsiog avtifeta oty KAlon cuykévipmong tg. Eddm, ypnoonoleiton evépyeia omd to
ATP ywo ™ petaxivnon Nat ko K* avtifeta otic kKAMoEg 6VYKEVIPOONG TOVG,
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Ewkdva 6.15 Asutepoyevic Evepyntiky Metadopa

AEUTEPOYEVIC EVEPYNTIKN

Primary active transport: Requires MpETOYeR VepmIU. ueragopd: To Na, peraxivolpevo)
e vl relvels aRaiE v Pﬂ“¢°9°5 *'1°VT7“° Na™-K OUP@EWVA HE TNV KAION CUYKEVTPW-
I eC y O ys.ls O . uETQKlVEI N'a s xpndlpOTTOlw- onc Tiov 6nuloupvr']en|(€ ané Tr]v g 5
Secondary active transport: Energy vtag Ty evépyeia e udpoiu- avthia Na*-K* kaBodnysi 4M -
. . ong ATP yia va dnpioupynoet N peTa@opd yAukdlng avtibeta & m“' : :
comt.es from a n ion cor\centratlon. | wia hion ouykévipwoncNa®. || gty kiion ouykévipworicTne, | Hikpr ouykévrpwon K*
gradient that is established by primary - \ T — g @
active transport. @ e o a* @ @ @
The sodium—potassium (Na+—K+) Avthia Na*-K* Muk6ln (ueyahutepn
OUYKEVTPWON)

pump: (avTipeTagopéac) \ /'

e Primary active transport
e Found in all animal cells QQQQQQQQ
(an antiporter) ” “ “‘

In secondary active transport, energy

e An integral membrane glycoprotein
can be “regained” by letting ions move "«

"o o

across a membrane with the FAUK6L :
concentration gradient. O ou‘\’,’.‘(‘z\,?ét‘,ﬂ',‘ﬁf =
e Aids in uptake of amino acids and ADP + ()P, O Q
P — K* o ‘0 O o OEowreleo TOU KUTTApoU
sugars o ®) Meyahn ouykévrpwon K,

e Uses symporters and antiporters HIKPR ouyKévTpwon Na*

Ewova 6.15 Agvtepoyeviic Evepyntuci Metagopd
H «\ion ovykévipoong Na* mov dnpiovpyndnke omd TpmTOYEVH EVEPYNTIKN UETOPOPA HECH UG OvVTALNG vaTpiov-KaAiov (aploTepd) TOPEYEL EVEPYELL Y10
OEVTEPOYEVT EVEPYNTIKN HETOPOPE YAVKOING (0€1h). 'Evag TpmTeiVIKOS GuUUETOQOPENS GLVOLALEL TN HeTakivion TG YALKONG dlapécon NG LEUPPAVNG
avtifeta oty KAlon cLYKEVIP®ONG NG KE TV otk petaxivnon tov Na* péoa oto kdtrapo.
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6.5 Large Molecules Enter and Leave a Cell through Vesicles

Focus Your Learning

» Three types of endocytosis occur in cells.

» Cells take in specific molecules from the environment through receptor mediated

endocytosis.

» Exocytosis is the process by which substances are secreted by a cell.
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6.5 Large Molecules Enter and Leave a Cell through Vesicles

Macromolecules (proteins, polysaccharides, nucleic acids) are too large to cross the

membrane. They can be taken in or secreted by means of membrane vesicles.

» Endocytosis: Brings molecules and cells into a eukaryotic cell. The cell membrane
folds inward, or invaginates, around the material, forming a vesicle.

» Phagocytosis: Molecules or entire cells are engulfed. Some protists feed in this way.
Some white blood cells engulf foreign substances in this way. A food vacuole or
phagosome forms, which fuses with a lysosome.

» Pinocytosis: A vesicle forms to bring small dissolved substances or fluids into a cell.
Vesicles are much smaller than in phagocytosis. Pinocytosis is constant in endothelial

(capillary) cells.
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Ewkdva 6.16 Evéokuttdpwon kot E§wkuttapwon

Ewovo  6.16  Evookvttdpmon kot

Eoxvttdpmon (A) Evokuttapwon
Evdokvttdpmwon (A) kot eEowxvttdpmon (B) A E€wtepixd
YPNOWOTO0VVTOL  Ond  TA  EVKAPLOTIKA " TOU KUTTapou

KOTTOPOL Y Vo TPOCAQUPAvVOLY Kot vl
anehevbepdvouy vypd, peyGAo  poOplaL Kot
copotidw.  Mikpotepa  kVTTOPA,  OTOG
eloPdArovta Baktpia, pumopodv  va
TPOGAAUPAVOVTAL [E EVOOKVTTAPWON.

Evéokuttapikéd
KuoTidio Eowtepiko
TOU KUTTapou

H kuttapikn pepBpavn mepiBaliel éva ‘
Tunpa Tou €wtepikol mepiBaliovtog
Kal EKBAaCTAVEI WG ECWTEPIKO KUOTIOIO.

(B) E€Ewkuttapwon
Exocytosis: Material in vesicles is expelled °© o ©°
from a cell. Indigestible materials are B . R
expelled. Other materials leave cells, such e S : ) >
as digestive enzymes and
neurotransmitters.

EkkpITiKO ; / | :
Kuotidio ‘Eva kuoTidlo CuVTHKETal LE TNV KUTTapIKn pepBpavn. |

Ta neplexdpeva tou kuotidiov ansheuBepwvovTtal,
Kal N pepPpavn Tou yivetal TURHa TNG KUTTApIKNG ‘
\_HepBpavnc.
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Ewkdva 6.17 Evéokuttdpwon pe MecoAaBnon Yrnodoxewv

Receptor mediated

27) : ] :
L. . . E€wrepikd | Kuttapomhaopal| | Mopia .
endocytosis is highly specific. |wov 2 KhaBpivn e i
KuTtdpou 72
e Macromolecules to be &0
: &
moved bind to receptor —
. . Agopeuon O
proteins—integral membrane |ouykexppen&® Kahuppévn *8
tei | t d t . f ougiag oToug o £00XN
proteins located at specific ,,pmﬁmooc:,@ @8
sites on the cell membrane. sodoyeic %@ ------- %é*;g@
e The sites are coated with 40 _
. S Lx 4
other proteins, such as " Hnpwrteivn kAaBpivn kahomTel Ty kuTtape- o bl <
. o IF% mAaopaTtikh TAEUPA TNE KUTTApIKAG pepfpavng Ta evokuttapwpéva nepiexdpeva nepiBai-
clath rin, on the inside. \_OE pia kaAuppévn 0oy, 8 Aovrtal and éva kahuppévo kuotidio kAaBpivne.|
Mammalian cells take in e e TapoTaoya ;
cholesterol by receptor- ToU K-u
mediated endocytosis. @
In the liver, cholesterol is Aéousugﬁ |

packaged into low-density

lipoprotein, or LDL, and

secreted to the bloodstream. Loyl

Cells that need cholesterol {’ﬁ;xummo

have receptors for the LDLs in o

clathrin coated pits. Ewovo 6.17 Evookvrrapmon pe Mecorafnon Yroooyfwv O mpoteivikol vrodoyeig oe pio
KOADUUEVT] £60YT) OECUEDOVY CLYKEKPIUEVA, LLOKPOUOPLN, TO, OO0 OTN GUVEYELD LETAPEPOVTOL

€SO, 0TO KOTTAPO UE VO KOAVUUEVO KVOTIO0.
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Nivakag 6.2 Evdokuttdpwon kot EEwkuttapwon

mivakag 6.2 Evdokuttdpwon kal E€wkuttdpwon

Tomog Suadikaciag Napadewypa

Evbokuttapwon

Evbokuttdpwon pe pecohdpfnon umodoyxéwv Eidikry npoohnyn peyahwy popiwv (my. LDL)

Kuttapomooia Mn £161kry mpooAnyn e§wkuttapiou uypou (M.x. uypa Kal SIGAUNEVES OUCIEC amd To diua)

QayokuTtapwaon Mn g1&ikry mpooAnyn peyaiwy, adidhutwy cwpatdiwy (m.y. elofaiiovra Baktipla and kutrapa
TOU avoooTIOINTIKOU OUaTHHAToC)

Ewkuttapwon

AneheuBépwon peyadhwv popiwv Zovtnén kuoTidiou pe TRV KUTTAPIKN peEpPpavn (. menTika éviupa oto naykpeac)

AneheuBépwon LKpwv popiwv Zuvtnén kuotidiou pe TRV KUTTAPIKN pEpPpdavn (. veupodiaPifaotéc otn olvayn)
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