Metabolizem celice
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Uvod v metabolizem

» Reaktanti / produkti

» Eksotermna /endotermna reakcija
» Aktivacijska energija

» Katalizator

» PRESNOVA = METABOLZEM
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Kemijska energija molekul

Energija pri kemijskih reakcijah
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Presnovna pot

Metabolism

» Spreminjanje snovi anabolic reaction catabolic reaction
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Glavni energijski pretvorbi v organizmih sta
celicno dihanje in fotosinteza
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Snovi, ki jih celica sprejme iz okolja, se lahko uporabijo za
sintezo celici lastnih snovi.
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Krozenje snovi

energlja
\ Y /
\ / Gosenica se hrani z rastlinami.

3
‘ | \
V rastlinah nastaja -
pri fotosintezi hrana. v 3

kroZenje snovi in
prehajanje energije

kukav«ca

Rastline srkajo
raztopljene mineralne
snovi iz prsti.

Kukavica se hrani
Energije, ki prehaja od ¢lena do ¢lena, z gosenicami.
je vse manj. Na poti se porablja

in razprsi v okolje kot toplota.

mineralne snovi
Nastanejo mineralne snovi, ‘ razkrojevalci
ki se pomesajo s prstjo.

Razkrojevalci razkrojijo
mrtvo kukavico.
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ENERGIJA

» Kineticna energija
» Potencialha energija

» Kemijska energija - uporabna za
celicno delo
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Thermometer Ignition wires
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Kolicino proste energije ugotavljamo tako, da snov sezgemo v po
posodi in sproscena toplota segreje znano koliCino vode.




Gorivo
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ATP molekula

» Vnos hrane - E

» E iz vezi org. snovi, se prenese na vezi molekule ATP
» ADENOZINTRIFOSFAT




ATP Structure
ATP = Adenosine TriPhosphate
Adenine Ribose 3 Phosphate groups

High Energy
Bonds

Adenosine




Adenozin fosfat Adenosine phosphates

» ATP
» ADP ? ? ?
C
» AMP ‘h;_@f
phosphoester NH2 Adenosine triphosphate
bond
phosphoanhydrlde N7 > _{}?
bonds I\
(o ‘ o o
R SIRN l )
70— P--0—Pg0—P; 0—CHy O :
: g g g }/H H Adenosine diphosphate
: ; . H H .
; : HO OH
: Adenosine
i AMP j
ADP j

Adenosine monophosphate

ATP



phosphor?nhyiiride bonds

44
"0-p-0-p-0-F
O O
i energy available
enoigy from: 2ll for cellular work
sunlight or A for ehomica!
from food i A
'rom 100C synthesis

-o—({:—o- + -0-P-0O-P-O—CH,
S &

inorganic
phosphate (P;)

ADP

Figure 3-32 Essential Cell Biology, 2/e. (& 2004 Garland Science)




pooemiree ATP f
bond y I AN N
o \o o© <N >

HO-P-0~P-0-P-0

@)
OH OH OH
Condensation OH OH
reaction Phosphate transfer
OH OH
| + AG° _ 0 |
+ HO—II::_OH Glyéolysm LCAC cleI Cellulaﬁvgk, HO-II:I)_O_R
& oxidative phosphorylation biosynthesi s |
) _@e‘@eﬁ
RGNS g
NH2 Fpmsph g
N AN
O O efj[%:F
I I N N




ATP ADP

OH
> Kinase {
» Prenos fosfata iz ATP na drugo molekulo

» ATP - ADP Protein

FOSFORILACIJA
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Fosforilacija
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Phosphorylation changes the shape of the protein (from Campbell's "Biology")




Fosforilacija

» ATP omogoca celicno delo

» Kemijsko delo

» Mehansko delo (Motoricni protein)

» Prenasalno delo (beljakovina v membrani)
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Figure 8.10

Transport protein

Solute transported

(a) Transport work: ATP phosphorylates transport proteins.

Vesicle Cytoskeletal track
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Motor protein Protein and
vesicle moved

(b) Mechanical work: ATP binds noncovalently to motor
proteins and then is hydrolyzed.
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A. Kemijsko delo

B. Mehansko delo

C. Prenasalno delo

-0+

reaktanti

ibalna
liakovina

topljenec

~|__ membranska

beljakovina

.

H/’@

produkti

Nastane produkt.

Beljakovina se premakne.

!
ADP + (p)

Snov se prenese.




Cylosol% PROTEINS FATS CARBOHYDRATES
! l ! 4 DIGESTION

* Metabolizem je kompleksen in ey | e sty olaple ovgers ., Plsomen
zapleten preplet mnogih T po— : . ;
P rg 3 klzi j! 5 . B H : | Extracellular fuid
' T Aunmgm | FApool S8 pool Asseniation
¥ AT BODY CELL

Ttansammatlon ' \4‘ A ‘=. " | CYTOSOL METABROLISM
e e, Glycogen . glucose-G $ == Catabolism
\ e == Angbolism

"’ J iDogenesns t“. "'z..
V. VS -byruvateo‘.. .. Urea
nucleo- £ e
\,...,. b639§ '-:'_'-' ‘ ..... . .’:(\UREA
..... | CYCLE . :

"’

P "“'. ‘.. vl YN \-.O'N LN

g l;‘&} L eeast®

fatty acid + Cods = Electr‘on transport chain (ETC)

- e ‘ o L acyl Cod, —H*H*HY —
. l _yNADH proton-pumps. ATP

P = ., Ppathway 4 \ 9eed .'.7. \_‘X:
ENDOPLASMIC S = R ETE) A0
RETICULUM ‘ . "7 acetyl Cod,
e s . R
iy, | e . : oxalo-
I s g Wil 7 » ;acetate
. : ' < '. :
== - \\ N, 8704—..%9..'1 ......................

.uumﬂ‘-‘_‘:—ﬂ Giycerct _eTon sooies
14 331y Om s, AP

= | P e
v h® ‘acyl Cod+acetyl Cody

lr’nago may be subject to copy}igm emEsasl L I BB Smsmveesvovesvovvsvd] AV VYA 1S 14 V4418 040454 04040000 400400 00040404 MAES RS SRUTIEINIR RIS




FDV

» Fotosinteza
» celicno Dihanje
» Vrenje

Trije bistveni procesi v celici!




Cellular Respiration
C¢H,,O4+ 60, — 6H,0 + 6CO, + energy

(glucose + oxygen — water + carbon dioxide + energy)

VS
Photosynthesis
Light E
6 Hzo + 6 COZ ----- I§---n-‘:-!-rgy----> CGH].ZOG + 6 02

(water + carbon dioxide ----ENERGY---> glucose + oxygen)

glucose ethanol carbon dioxide  energy

CH.,0,=2cHOH+ 2c0, + ATP




Water( H,0 )

Sunlight eneray
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Carbon dioxide
(CO;)

Chloroplast
Carbon dioxide and water react,

using light energy, to produce
glucose and oxygen.

Mitochondrion

Glucose and oxygen react to
produce carbon dioxide, water, and

solar energy
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Photosynthesis

6CO, + 6H,0

carbon water Cellular respiration

dioxide \(

chemical energy
(ATP) + heat
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