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In the RER
* New proteins are translocated into ER cisternae
* Preassembled mannose-rich oligosaccharides are added to
specific asparagine residues (N-linked)
* Proteins are folded, guided by chaperones, with strict
quality control
* Disulfide bonds are formed between specific cysteine residues

. L~ In the cis Golgi network (CGN),
cis Golgi > * Vesicle movement from RER and forward through the CGN is
promoted by the coat protein COP-II
« Similarly, COP-I controls retrograde vesicle movements
* Mannose-6-phosphate is added to future lysosomal enzymes
* N-linked oligosaccharides are trimmed and other sugars added

medial Golgi cisternae - Vesicles move to the medial Golgi cisternae where
* New glycosylation occurs on ~OH groups of some lipids
and serine and threonine residues (O-linked)
* N-linked oligosaccharides on proteins are modified further
* Glycoproteins and glycolipids are sorted into specific vesicles

In the trans Golgi network

« Sialic acid is added as the terminal sugar to certain
oligosaccharides

* Sulfation of tyrosine residues and some sugars occurs

« Specific vesicles with different destinations are separated and

sorted

trans Golgi
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Seven distinct B—subunits

encoded by 7 genes

20S proteasome
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Filament Type Cell Type Examples

Epithelium Both keratinizing
and nonkeratinizing

epithelia

Cytokeratins

Fibroblasts,
chondroblasts,
macrophages,
endothelial cells,
vascular smooth
muscle

Vimentin Mesenchymal

cells

Striated and

smooth muscle
(except vascular
smooth muscle)

Desmin Muscle

Glial fibrillary Glial cells Astrocytes

acidic proteins

Neurons Nerve cell body

and processes

Neurofilaments

Lamins Cell Nucleous All cells

184w

Loume (gylay 19d 032> BESL e y3 S 9TUMS

Liio pasddis )d (il (glocaold . A5gds0
A3 Gl S 9093

G 9 JiGumd aGund (cliné pj > lamin a5 O
asd) Rl dolgj . Lgi o Gumd JKi bas

A GuSald S glailgiul (oS,

(Microtubules) algl;s,

(SLonlg):g)’ )’l 9 .).J)L) (5"”9" Hliske

Microtubules SMSNCELL Assembly‘

B Tubulin

heterodimer
Polymerize

o1 ==
a B l
tubulin

{ 20206
w2 QR B ]
‘ .\.f.$

tubulin

Sere,

Bl 13 protofilaments make up the microtubule

A Protofilament

¥ 1
A A )
AL L LR K
) W .:.‘ S S
A A

JuSas3 tubulin pb ¢y (59,5 (42359,
0 Vgame ogaegi  Asdie
Hdad HLS (3G9 b dimer «)g0
ly0039)1 ol ApSe S
9 A_tubulin ;I (heterodimers)
S B_tubulin
M SS3S HUS 53 5 Woyendg)ie
Gibon  plodid) g 4
JsSis 1, (Protofilaments)
13 )5 b5 b il iede

RS TR WY)

Cawl yiogils 25 algliyy ¢l ph8 .0 3929 4 dlgliy) So @ )US )> CuiaVdgig)

92999540 3,15

Neuron

Synapse

Dendrite - " Axon

;— Cargo
= —

Kinesin 0
Minus end \ I~

2000000090000 0oPecccccodecccccscsscsase

‘a.Microtubule
oooo.ooo.oo._:ao;o-o.o‘o;oooooo.o.ooo-ococ °
Dynein - - Plus end
- P

ok J5s JEs! g Jis Ja> .1

W b lpal> gl SLlul g 9Sujg
T yauns . 35)13 dSymo (595 9 jamo S

- 3950 Syl b J92959)S40 dlawg 4
9 > JgSsj9 a5 =0 (59y8 :Motor proteins
0l Syome  (Gloeien I ol

Aliud Bgye0 MOLOr Protein 4y a5 3g.o( 0

g ol Agdse BJ92939)Sa0 (59) LT Sy w9 igidio Juaio W JsSujg 42 Wpailey ol
e Egi 93 yaiSoy vl )3 3929 (y9)98 Siag 4 Lo gl jI (5)lwn 5>



< 254
Callo Craww @) diund j1) gl @) 9) Chaw @) L Solail JLa! p> (KINESINS) (pa35alS (paiigy (T TUMS
13 G (1B Jgag3s)Sae
Ghio Chaw @ Sl CS)o 53 6 63,5 Jac nlS (uSeyp ids (dynein) ¢uiils ¢Sy (2
A (50 Lyl s (€l Crasw @) (e @) 9 L J92859)S a0
S 50 03lazwl ATP jl o 561 JEDl (gl Wiy ¢l :aass O

13518 s y3j B LiSlw ol 3929 43,5 .2

gy (pailo)le 355 b (microtubule organizing centers) MTOC
Jg il Centrioles e

Slodeld slux! Basal bodies o

Sie Cilia

S5G Flagella

o3 oMbl g itwwd g, Bl 9 S;5 «Sio S0sj5 :microtubule organizing center L MTOC 555 O
Jolid 395 a5 S50 L9930 gamwl o po b Colid g0 MTOC .LA.\S&.{ASG}LM)}L) PRI IRV ) UJ9-.’939):=‘“°
AZud (g9 jl 8gS (Sleams

(Centrioles) Wy, Jgs yislw

s 3 5 S5 (3nSan il Lo gy ls
l RU3 diwd 95 1 Jo2939)Su0 3313 (i (Jglus

3929 @ b JoayBle 9 15,5 (50 HL8 @ )US
23910

Jidls 2 oygo 4 VYgame  losyyiile
2535150 )8 a2 51 Sgac g JSdbglddlgiml

Juadl el Jolw  pands )5 loJgyyiln
(S0 (s> Sgd 45 Ligdbse (gjgie (sloSgd

i Al dlgliy, U,.u?)'l JULIRTYS
(cilia) Sjo g (Flagella) S;G

UihT (52695 (clodiws &jygo 4 g 35yl 3929 (S56) flagella ¢ (Sho) cilia j> o Jg1539,5 00
Ll 438,S )18 hawg 53 (5302 aiwd Sy 9 Blybl 5y (U2 aiws 9 a5 g0 ¢l @ Llaidly

Microtubule

Longitudinal section  Centrosome
of centriole

Cross section of centriole

Centriole

O 3T S)y> 55 g wawl dynein g5 51 motor protein ylam as 1515 4Ll ¢yailgy S SHU ¢ Sho
PIBB gyt cauo 3lgize JUo jghy WiiS(08 <S)> STU 9 She gy 2l ) Uik Hl > )l

S ok )15 > JMis ) uisd glocsgac b g sl (5)9)LL tazgo a5 39k (Kartagener syndrome)
A0 Cuwd jl 1) 395 ESys (3Ulg5 SHU g 00 qag)3un ¢yl )3 L 3950 (LS 6w j13Sho
(& o0
()=
7 —

wiedis*




184w

Outer
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