Vakude modifitseerimine endoplasmaatilises
vorgustikus.

1. Disulfiidsildade moodustumine (ER).

2. Vakude Gige kokkupakkimine (ER).

3. Vakude glUkostleerimine (ER, Golgi).

4. VValkude spetsiifiline proteol Gditiline todtlemine (ER, Golgi).
5. Mitmeahelaliste valkude moodustumine (ER).
ER-endoplasmaatiline vorgustik



Membraanivalkude seostumine lipiidse
kaksikkihiga.
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TuOpiline transmembraanne valk.

Figure 10-17 A typical single-pass
. transmembrane protein, Mote that the
. @ -0 [ polvpeptide chain traverses the lipid
i 8 bilaver as a right-handed « helix and that
A - the oligosaccharide chains and disulfide
o ‘ J bonds are all on the noncytosolic surface
disulfide bonds — 8

\\ of the membrane, Disullide bonds do not
oligosaccharides  form between the sulfhydrd groups in the
cytoplasmic domain of the protein
because the reducing environment in the
cytosal maintains these groups in thelr
reduced (-5H) form.

transmambrang



|mmuunoglobuliini struktuur.

Flgure 25-12 Immunoglobulin
domains. The light and heavy chain
in &n Ig molecule are each folded in
repeating domains (hat are similar v
one anather. The variible domains
(shaded in hiue) of the light and
heavy chains [¥y and Vi make up tl
antigen-binding sites, while the
constant domains of the heavy chan
imainly Cy2 and Gy 3] determine thi
ather hilogical properties of the
milecube. The heavy chains of igM
and lgk antibodies have an extra
constant domain (Cyd). Hydrophob
interactions berween domainy o
adjacent 1g chains play an importan
parl n holding the chains together |
the g moleeule; € binds to Cyl, fm
example, and the Cy? domainy bind
iy each othier




Disulfiidsideme Umberkorraldumine.

Valgu disulfiidi isomeraas
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Bip valgu seostumine eellasvalgule.
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Valgu glukostleerimine karedas
endoplasmaatilises vorgustikus.
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Figure 12—49 Protein glycosylation
in the rowgh ER. Almosd as soon &5 a
predypeepride chain enters the EiL
lurnes, it |s glycosylated oo larger
asparaglie aming acids. The
aligosaccharlde shown in Figuare
12-48 is ransberred to the asparaging
iy an bnact unlt in a reaction
cidalyzed by a membrane-hound
CYTOS0L oligedaceharyl transfenmse eneye.
There 5 one copy of this emeyme
associated with each protein
tranabscotor in the ER membrane
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Eellasvalkude proteol Gltiline |6ikamine.




Hemagglutiniini trimeerse molekuli moodustumine
endoplasmaatilises vorgustikus.

ER lumen
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la} Immediately

_— (b} Globular _— (e} Interaction of —e (d} Mature trimeric
after synthesis domains fold transmembrana spike
and monomears helixes and
combine into farmation of
atrimer x -helical stem
Cytosol

A FIGURE 16-24 The folding of the hemagglutimin (HA)
precursor polypeptide HAg and the formation of a trimer
within the ER. (a) Immediately after its synthesis, the bulk of
the HAg; polypeptide is on the luminal side of the ER mem-
brane, anchored by a hydrophobic o helix near its C-termi-
nus. (b) First, the globular domains that will form the head of
the spike (see Figure 156-54a) fold, stabilized by disulfide
bonds, ic) Than three chains interact with each other, inrtially
via their transmembrane « helices; this activity apparently
triggers the formation of a long stem containing one a-helix

from the luminal part of each HAg polypeptide. (d) Finallky,
interactions between the three globular heads occur, gener-
ating the mature trimenc spike. Mot shown here is later pro-
teolytic cleavage of HAg to HA, and HA; in the Golgi com-
plex, well after the tnmer has been formed,; the molecular
structure of the tnmer after cleavage to HA; and HA; is
depicted in Figures 16-54 and 3-5. [After M-J. Gething,

K. McCammon, and J. Sambrook. 1986, Cell 46:939-950;

I. Braakman et al. 1991, J. Cell Biol. 114:401-411]



Endoplasmaatilise vorgustiku hoidmissignaal

KDEL (LY. Aso Glu Leu) |atema retseptor.
f -




Membaraaniga mitteseostunud ja sellega seotud
ribosoomide ning pol iisoomide puhastamine.
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Slindmused mis toimuvad endoplasmaatilises

vorgustikus.

1. Seal toimub kogu raku membraanikomponentide stintees (lipiidid,
kolesteroal).

2. Endoplasmaatiline vorgustik ise seob osa siinteesitud valkudest
(need on liiderjarjestust omavad valgud).

3. Seal toimub valkude kokkupakkimine kdrgema jargu
struktuuridesse. Selle eelduseks on Oigete disulfiidsiidade
moodustumine ja N-seoseline glukostileerimine, monedel valkudel ka
osaline proteol ittiline todtlemine. Seal toimub ka multimeersete
valkude oligomeriseerumine. Korrektselt to6deldud, dige
konformatsiooniga valgud saadetakse edasl Golgi kompleksi.

4. Siledat endoplasmaatilist vorgustikku leidub ronkem teatud
spetsialiseeritud rakkudes, kus toimub lipiidide, steroidhormoonide
stintees, kahjulike ainete detoksifikatsioon ja kaltsiumi deponeerimine.



Endoplasmaatiline vorgustik ja Golg
kompleks kohunaarme rakus.

700 Chapter 16 Synthesis and Sorting of Plasma Membrane, Sovratory, and Lysosomal Proteins

< FIGURE 16-26 Electron micrograph of

the Golg complex and ER in an exocrne
Forming secratory pancreatic call. The stacked vesicles of the
vesicle Golg complex and a torming secretory vesl-
clo ara gvident. Tho roughn ER contains tran-
gjtiong! elements tram which smeoth protie
sions appear to be budding. These buds

T
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Trang Goigi reticulum

trang il $rrm the vesicles thal transporl Secretory
medial ¢DI‘E:F||H'H and mambrane pratains from the rough ER
s J’ 1o the Golgi complex, Other vesicles seen at

the pariphery of the cis side of tho Golgi
Cis-Golyi reticulum eomplex form the ms-Golgl retculurm, which
is an intermodiate batween tho ER and the
ER-ta-Galgi cis Golg. [Courtesy G Palade |
transporl vesicles
Smonth protrusion

Transitional alaments
of rough ER

Rough ER



Golgl kompleks.
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Siin toimub valkude jalipiidide modifitseerimine ja sorteerimine.



Golgi kompleks enstiimid.

» Oligosahhariidide slintees eest vastutavad glikosidaasid ja
glUkostultransferaasid.

o Sulfaatimise (sulfotransferaasid), fosfortleerimise
(fosfotransferaasid), pal mitotleerimise ja valkude proteol Utitilise
|0l kamise eest vastutavad enstdmid.
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L eukotsuittide rullumine, kinnitumine ning
transmigreerumine |abi endotedli.
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Lewist ja Lewis? ning nendega | ahedased
karbohUdraatsed struktuurid.
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Selektiinide ligandid.
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