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Chapter 1 | Principles of Cell and Membrane Function (p. 2-16)
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Component Primary Function
Cytosol Metabolism, protein synthesis (free ribosomes)
Cytoskeleton Cell shape and movement, intracellular transport
Nucleus Genome (22 autosomes and 2 sex chromosomes—in
humans), DNA and RNA synthesis
Mitochondria ATP synthesis by oxidative phosphorylation, Ca*"
storage
Smooth Synthesis of lipids, Ca’" storage
endoplasmic
reticulum

Free ribosomes

Translation of mRNA into cytosolic proteins

Rough Translation of mRNA into membrane-associated
endoplasmic proteins or for secretion out of the cell
reticulum

Lysosome Intracellular degradation

Endosome Cellular uptake of cholesterol, removal of receptors
from the plasma membrane, uptake of small
molecules and water into the cell, internalization of
large particles (e.g., bacteria, cell debris)

Golgi apparatus | Modification, sorting, and packaging of proteins and
lipids for delivery to other organelles within the
cell or for secretion out of the cell

Proteosome Degradation of intracellular proteins

Peroxisome Detoxification of substances
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Phospholipid Primary Location in Membrane
Phosphatidylcholine Outer leaflet
Sphingomyelin Outer leaflet
Phosphatidylethanolamine Inner leaflet
Phosphatidylserine Inner leaflet
Phosphatidylinositol* Inner leaflet

Nanna AN
:D'NAN 0107 DAIONN DRIA7NNA NN NN 50% -5 e
DWW D ,N'T'OYN N2OW 1T DNITY - Integral membrane protein / nv77a01'x 02N e
.N1N2NNN DX NIADINAN MY NIXAIN OY NYRYRIYION DX 11X NIXAIN 7Y 019NN
¥ nIDdWN MY NX o'XIN - Transmembrane proteins / 0717200 011V D1AN -

0'7710 D'M'YY DABNTAN DNITRD (DM AIDNTNI DY'9NTN DNITY 07713 .N1Nannn
DN .(NN19/ NXINN) N1NANNN 7Y QIUNn TX7 D219 D"7'9NTNNT,0R'7N X97X N1an
7¥ N1an DA 0'7'2N D'A'ION DN NI IK NNK DY9 N212NNN DX NiXNY? 071!
N'aNN .V079N1701 NITADIVM ,NMVPA] YIDIY NN ,N1NANNN NIX NXIND XV NN

O NMAAdBNTN ]']I'7I|7'7IYJ 1VYn AYUSKXNN pore nian nxi'

Y7 AIV7 N0171 wpn 2N - Lipid anchored proteins / n1nann? naaiwn 0 n e
YN L NIYD NXNINY 190 w75 iz 07100 178 01N .N20W TN YW 10N 7w
[AIY7 *7'01200 NXPN T IR LN'0MYTO IX N0 NIY NXNINYG 'IMKRN NXPN 0T Yy¥ann

.(geranylgeranyl ix farnesyl) 71119
DN QN7 X ,0'T'9"70 7w NM7190 NXIAPN DY DYRINIONR NIXY 071D - Peripheral proteins e
NIYPRIVI'RA (D" T'9'77 D2AIYN IR D'71A01'K) DINKN D212700N 210 Y7 DY

J1'017007 NIX2 NNann? oNIwp XY .Niwhn - 1a7n-n7n

D'T'O™IP™2AN TN, QN2 TIR22 1Ny 2IX'NN 72V702 07NN IR DT'OY7NN 77N 0'kNNQNN @

I'N' DN XN NI7ND .10 NDLYN - glycocalyx NNy nn DNXI 178N D'RVNSIRMAI

MNotes by Moria



['2 NIYPRI0I'R 7Y DY (DRA'0IN IN'T) RN 0N L (710'Yn NdIYNL) 07712002 DIYN

(MImx kN7 7'9N0'M W) XN7 KN

GPCR | n'xnn nn1a

/Dnivmonuin'a /onmiing oNIvsSxId D'wNnwnn 0''211nn 07N v " nnown” e
9NN

.O"7IN-RO7X |"NIT NIY¥NN] D'AYD YIW N1NANNN DX D'¥IN DN @

NITX7 DMWY D07 D'TIAY7 DA DIY' . TaY7 2Ix'nn T¥nnl G 127N oIz mnon oTyn e
.N1Nannn nxin

.DTRN 9122 022 7Y N7TIAQ N'WHIWUN AXAPD RN ITNNSYUNn e

.IT NNDWnNn 01170 NIVALN NIP'OIM'0IX 'Y DYINN NIDNNN N'XNn oyn e

NNaNnN 1T VIID0INV
.(012 2000 - 5) p"vUPoNLY D' TTIN D"WIRN 0NN 10% -> e

.12 NIDNNT7 DTV 0N DMVIID0NVN e
.N1N2NNN )T D'ONINI 0N NAYN MYOSKXNN X'N 0"9'¥50 0'IVIID0INL 27U nindn e

NDN72WUNY NOOIN @

N7 m ,(jT1a,n7TO ,|¥NN) NRLVR NIFABNTA NIZIR7M - NNanna T oMNay - -
,0M) NNOF NI7'ONTN NI7IRRIMI (D TRNVO ,|RIY NIXAIN) NIYITA NFISNTN
(‘7nR Iy

- 021') NIIWYO NI2E7M L(T1172) D72 DIADNTN NI7IR7NM - 279 T2 pNaw X7 - -
("D AR M

:DVIID01NV 7Y D'MP'Y DAI0 NYIIX - @

pore /nm nihyn .1

D21 niyn .2

solute carriers / o'xwa .3

ATP n9n nhain 4

(712 170 dT7 N¥*NN) DMLV W NIME'Y NIndwn | 1.3 aav

Class Transport Mode Transport Rate

Pore® Open (not gated) Up to 10° molecules/sec

Channel Gated 10°-10® molecules/sec

Solute carrier Cycle 10°-10* molecules/sec

ATP-dependent Cycle 10?-10* molecules/sec
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.0 AT am N nia ornn 7on = (AC) orrpan on -

DN NN ATIDT? am N 7ma 019 now = (A) N1Nannn 19 NLY -

N'TI9TT YNWN xR 7NN AN apT nnann = (AX) o gnan /Anannn iy -

(19N on*) "nir NN

J=-DAAC D= KT
AX 6mm

where

k=Boltzmann’s constant
T=temperature in degrees Kelvin
r=radius of the molecule
n=viscosity of the medium
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M990 DTIDT NIRNNAN NO0I NRIYN
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NDW-ITEN7IP7mM 2 712y 1012 Py ooy g nn -

J=-P(C,

i

-C,) (Equation 1.3)

where

J=the flux or rate of diffusion across the membrane
P=the permeability coefficient
C;=the concentration of the molecule inside the cell

C,=the concentration of the molecule outside the cell
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X
Ap, = RTlnQ +z FV

x], = °©
where

R=the gas constant

T=temperature in degrees Kelvin
In=natural logarithm

[X];=the concentration of X inside the cell
[X],=the concentration of X outside the cell
z,=the valence of charged molecules

F=the Faraday constant

V,,=the membrane potential (V,,=V;=V,)P

D2 YN 20N LIR'TIAN @
1710 .0'TIDMIN 7902 NIXKRD NANIRN DX ax' - chemical potential difference / mo .1
.XN7 YINNI JIN2 D'TIDMNI '9N0 ,0'TAN YIaj
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[IAWN2 NNPY7 W' [A7UN 112V 0N 17 'RY (1,0 7X'Y¥I0192 71 AWNNA 717172 112V (NNAIT - e
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V,,=-60mV

Ap = RT In [2 mmol/L]
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@ mEq/L]

Ap, =RT Inﬂ +z,FV,,

Xl

XNnn nxinn +K
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61.5mV X
E, _ 5 m lﬂg [ ]1
z, [X],

or
61.5mV X
E = >m log [ ]°
z, [X],
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.JN'A10 72 72y niarkwnY
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.N1MD0N NNIA DTN NIRNAITA DX IT? NX7nn niaRwnl 0'kwa YW niknarT | 1.7

Primary active
transport
of Na* and K*

Passive
transport

Secondary active gy,
transport
of Ca**

Extracellular
concentrations

Na*: 145 mEqg/L
K*: 4 mEg/L
Glucose: 5 mmol/L
Cat+: 2.5 mEg/L (ionized)

= 3Na* Na*, K*-ATPase

Glucose —

>

Na* channel
K*channel
Glucose uniporter

3Na*-Ca** antiporter

Intracellular
concentrations

Na*: 12 mEg/L

K*: 120 mEg/L

Glucose: 2 mmol/L

Catt: 0.001 mEg/L (ionized)

4

v, =-60mV

(SGLT) 11172 hna vaisn'o | 77 'K

DX O'RN T L (PT 'WRn) 712'Wn N>IYN DR D'OXAN 7N'9RN 'RN T2 1avin Tipian

DN 7w Nifnonon NIMINN NX
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MY qiann NRYY? 11 yan a1 ,017Nn17a

7¢ D090 2YNN 1Y OER '70N KIN (AN NONN RN TIRI7an 7Y notdn

SGLT2 -1 SGLT1 ,mi1a-nma

VIN'TIAD N'INAN NANIRD UKD L(+Na) D i Tipi7a n'2i2m avn SGLT2 -

AR TN NN TIRI7AN NYINT7 NYNWN N9 NN 7¢ 'MDNL77RN

my awn 10 ' M vk (— 60mV) 721700 7R'XI0I9 D'NYNE VIX'TIAN DX DAYNNY

.SGLT2 1 %y 100 '9 117172 VIX'TIA D720 NN

.(0.02 mmol/L) nin® 100 '© n'n' 172 ,2 mmol/L XI0 'RN NN TIRI2AN DR D -

[Glucose] _ [Na), -y, setsmv

[Glucose], [Na*]
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2
x 1 0-2\:‘,“4’61 smv
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.N112NNAN 119 7V '0INOINN YN'70 WI9N KIN IT nyinY
D'7'N2 IX DNYY 1N TIDM DY ITR? DN7W NI2A TIDM DY ITRA NNAIW DN NIIp7m

JINNKR NIZIR7IMA 2NN 0Izn? DNNX NI7177ma 2'2m oipnn nnnx
qQXIY 0nINn 7121 ,0'N9]1 '1'Y DA W' O'TIDNN '11'Y7 0112 0N 12YNN NRYIND

NIY AN 0O'TTXN Y |2 27120 N9) DX DA N2 'T'Y YN DY NG

.0'TUOINNIN 7V NI Qian M |'PN N9) 2V "'y NnOIn ATINoIRN - -

"NIT) NO'MN] oNniNN NIYIP2IN 19010 *T 72V 1 va = () Osmotic pressure/ '0moix yn7 e
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.0'MN "2yn? TANN7 7O Nntion noMmnN 7y 7'wen? w'w (NLW X NID) yn7n Kin

NO'MNN”) 772 'VINOIRN YN - ANI' DA TIDNY 720 .0'P'77N0N 7127 TTn wnwn

("0 N"IR 1wUN? nxn

:van’t Hoff’s law 1 7y awinn 'omoixn yn7n -

n=nCRT

where

n=number of dissociable particles per molecule
C=total solute concentration

R =gas constant

T=temperature in degrees Kelvin

'VINOIR YN7 N7'won 71 mn 7w 1 mmol/L n'7'onn nomn ,n7177m%7 i X7
/ o'p'P'7nin 190N2 71937 wr nioomnn Ni7i17in Ny .1 mOsm/L -7 "1 11919

niM7moix na n'nn NaCl 9w 150 mmol/L ny nomn xnaiT? ,(n) qin X1 10RO
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NIN DNI2NY 27 1N'Y 02y NN 78wl n = 2 at mpma D, 300 mOsm/L v

(N

Osmolarity = concentration x number
of dissociable particles
mOsm /L = mmol /L x number of particles / mole

3TN DNPA 0'T9M B - 1 A %0 fumoIx yn'7 Ny N'0INOIXR D' NYIN 7w 'ondo aix' | 1.8 Ak

e y1an? nm v .oppim o 2on B 7oni n'onim 7on A 7O .(D'onim X721 o' 2vTN) nxnnY
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.0'No1 "'y

Initial condition Equilibrium condition

h | |

Semipermeable membrane

.NTTA 702 NIZaANNI D7 TANN DR DT Y nir7'noix 7im niminoix
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2w non'n N713'n NX IRNNN TTn ;o (reflection coefficient) niromoix / nxp7onn viap e
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