Perokstisoomid.

Sisaldavad okstidatiivseid enslitime:
D-aminohapete okstidaas, uraatoksiidaas, lutsiferaasja katalaas.
Nendes toimub rasvhapete oksiideerimine.

Perokslisoomides toimuvad reaktsioonid, mille kdigus vaba hapniku abil seotakse vesiniku
aatomeid mitmetelt orgaanilistelt ainetelt (rasvhapped, aminohapped). Reaktsiooni
theks korval produktiks on vesinikperoksiid:

RH,+0,— H,0,+R
2H,0, —» 2H,0 + O, (katalaas)

Perokstisoomid taimedes:

1) Lehtedes olevad perokstisoomid (viivad |8bi fotor espiratsiooni, s.0. suunas glikolaat -
fosfoglUtseraat-CO,)

2) ldanevate seemnete perokstisoomid, mida nimetatakse gltiok siisoomideks
(konverteerivad lipiidide koostises olevaid rasvhappeid suhkruteks, see toimub
glUoksilaat tstkli kaudu).

Perokstisoomides vajaminevad enstiimid kogub rakk kokku tsitoplasmast,
aratundmissignaaliks on tripeptiid Ser-Lys-Leu (SKL).
Zellwegeri siindroom-enstiiimide perokstisoomidesse impordi héire.

X-liiteline adr enoleukodtistr oofia (AL D)-puudub enstiiim, mis seob perokstisoomis ko-
ensliim A véga pika ahelaga rasvhapetele.



Mitokondri struktuur.
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Katabolismi rgad rakus.

'ﬁ Flgure 2-1%9 Simplified diagram of
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Energeetilise metabolismi rggad mitokondris.
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Glukoluis.

Figure 2-21 Glycolysis. Each reaction
shown is catalvzed by a different
enzyme, In the series of reactions
designated as step 4, a six-carbon
sugar is cleaved to give two three-
carbon sugars, so that the number of
molecules at every step after this is
doubled. Steps 5 and & {in the pellow
b} are the reactions responsible for
the net synthesis of ATP and NADH
malecules (see Figure 2-22].




Tsitraathappe, trikarbokstitlhappe e. Krebs'|
tstkkel.
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Mitokonder jakloroplast kui elektrilised energia
muundurid.
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H* 1oonide litkumine ja ATP slintetaasi paiknemine
mitokondris ja kloroplastis.
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Okstdatiivne fosfortulimine mitokondris.

energy-conversion
processes

OXIDATIVE -\
PHOSPHORYLATION
[ADP| + P; AP B

Figure 14-15 The major net energy
conversion catalyzed by the
mitochondrion. In this process of
oxidative phosphorylation, the
mitochondrial inner membrane
serves as a device that converts one
form of chemical bond energy to
another, changing a major part of th
energy of NADH (and FADH;)
oxidation into phosphate-bond
energy in ATP. !




Okstdatiivne fosfortuulimine mitokondris.
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ATP slintees ja ATP hudrolUUs.
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Organellidesse suunavad signaalid valkude
koostises.

Organdll Paiknemine | Signaaljarjestuse | Koostis
valgus araldikamine
ER N-terminus | + 6-12 hidrofoobsest aminohappest

koosnev siidamik, millele eelneb
Uks voi mitu aluselist aminohapet

Mitokonder | N-terminus | + 3-5 mittgarjestikust Arg voi Lys,
tinti koos Ser jaThr

Kloroplast N-terminus | + Pole tihiseid motive, esineb palju
SerjaThrning el esineGlu ja
Asp

Perokslisoom | C-terminus Tavaisdt Ser-Lys-Leu

Tuum internaalne Uks Kkl aster, mis koosneb viiest

aluselisest aminohappest (Lys,
Arg) voi kahest vaiksemast
Klastrist, mis on eraldatud
teineteisest 10-11 aminohappega




Mitokondrite RNA javalkude paritolu.
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Kloroplast.
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Fotostintees kloroplastis.

Val gUS_cvrosoL

photosynthetic

— alectron-iransfer ——" -
e reactions | L

Valgusreaktsioon tulakoidis

Pimeduse reaktsioon stroomas

Figure 14-42 Photosynthesis in a
chloroplast. Water is oxidized and
oxvgen is released in the
photosynthetic electron-tran sfer
reactions, while carbon dioxide is
assimilated (fixed) to produce

carbohydrate in the carbon-fixation
reactions.



Slsiniku sidumide tstikkel s.o0. orgaaniliste
molekulide teke CO, jaH,0.

metabolic needs of the plant.

thres molecules

-

SUGARS, FATTY ACIDE, AMING ACIDE



Kloroplastis toimuvad reaktsioonid.

e |.Vagusreaktsioonid e. fotoslinteetilised elektroni tlekande
reaktsioonid:

| ZHZT%%HW%F —>klorofll
H*+ADP*+Pi# » ATP*+H,0O

2H,0+2NADP: Y29

» 2H*+2NADPH+O,



Kloroplastis toimuvad reaktsioonid.

|1. Pimeduse reaktsioon e. stsiniku fikseerimise reaktsioon
(klorofUllis):

valgusreaktsioonilt

A

6CO,+18ATP*+12NADPH+12H,0 —>C.H,,O+18ADP*

+18Pi2*+12NADP+6H*



Elektroni l1ikumine tulakoidi membraanis.
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Plastiidide perekond.
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Membraanides leiduvad lipiidid.

Lipiidid on amfipaatilised, s.t. e molekuli ks ots on hlidrofoobne jateine
hudrofiilne.

1925. a. E. Gorter ja F. Grende néitasid, et lipiidid paiknevad
membraanis organi seeritud kaksikkihina.

Fosfolipiidid: Fosfatidiitlkoliin, fosfatidudilseriin, fosfatiduiiletanoolamiin ja
sfingomaeliin.

Glukolipiidid

Kolester ool

Bilipiidkihi eksoplasmaatilises pooles osas on glukolipiidid, fosfatidtdlkoliin
jasfingomueliin, tstitoplasmaatilises pooles aga fosfatiditlseriin ja
fosfatidiuletanoolamiin.

Fosfolipiidi translokaasid-paigutavad lipiide Umber lipiidse kaksikkihi
kihtide vahel endoplasmaatilises vorgustikus.



Plasmamembraan.

Extarior Dligosaccharide

Integral protein
| Phospholipid
o bilayer
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Cytosol Integral protein — Hydrophilic polar
Peripheral proteins head -
A FIGURE 14-1 Schematic diagram of a typical biologi- regions embedded in the lipid bilayer; most span the bilayer

cal membrane. The phospholipid bilayer, the basic structure
af all cellular membranes, consists of two leaflets of phos-
pholipid molecules whose fatty acyl tails form the hydropho-
bic interior of the bilayer; their polar, hydrophilic head groups
lina both surfaces. Integral proteins have one or more

Glycoprotein

Peripheral protei
Glycolipid Sh -

as shown, Peripheral proteins are primarily associated with
the membrane by specific protein-protein interactions. Olige
saccharides bind mainly to membrane proteins; however,
some bind 1o lipids, forming glycolipids.



Membraanival gud.

Membraanivalkude funktsioonid membraanis:
ainete transport 1abi membraani

loongradiendi tekitamine

signaalide vastuvott ja edasiandmine

vahendab tstitoskel eti kinnitumist membraanidele

voimaldab kontakte teiste rakkude ja ekstratsel lulaarse maatriksiga

V alkude seondumine membraaniga:
1. Transmembraansed valgud.

2. Kovalentselt seotud rasvhappe molekuli (ndit. prendulgrupp) abil
seostuvad valgud.

3. Kovalentselt seotud fosfatiditlinositooli (gltkostul-fosfatidudl-inositool
ankur) abil seostuvad valgud.

4. Mittekovalentselt tel ste membraanival kudega seotud valgud.



Membraanivalkude seostumine lipiidse
kaksikkihiga.

4856 Chapter 10 : Membrane Structure



TuGpiline thdp Il transmembraanne valk.

Figure 1017 A typical single-pass
transmembrane protein, Mote that the
polvpeptide chain iraverses the lipid
bilaver as a right-handed e hellx and that
4y the oligosaccharide chains and disulfide
’ o ' bonds are all on the noncytosolic surface
disulfide bonds — /3 % of the membrane. Disulfide bonds do not
' oligosaccharides  form between the sulfhydrd groups in the
' j——— cytoplasmic domain of the protein
ly / i helix because the reducing environment in the
cytosol mainlains these groups in theis
reduced (-5H) form.




Erttrotstitidi plasmamembraani ja tsttoskel eti
valgud.

—— Band 3 dimar
i

A FIGURE 14-38 The organization of the majar erytiis
eyte cytoskeletal protests and their ineractions with band 3
and ghyoophaorin, the major integral profeEins. {ipeat Mam
datailed depiction of a junctional complax illusiratas & -
thetical arrangemaent of spectrin, band 4.1, adducin, aGhin,
tropomaduln, and tropormyasin ard their interscbons withi
tha ands of spectrin filaments. [Adapted from S.E L
1678, Nature 281:426; E. J. Luna and A L Hitt, 1934, Se-
ence 288955 |

o
Adducin —-"I

Tropemadulin




