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Metabolism

Anabolism and catabolism
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Forms of metabolic pathways
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« Single-step vs multi-
step pathways

* A multistep enzyme r“,m - oo o
pathway releases T
energy in smaller . 350
amounts that can be e

used by the cell

Feedback inhibition

» Product of a pathway controls the rate of its own
synthesis by inhibiting an early step (usually the
first “committed” step (unique to the pathway)
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Feed-forward activation

* Metabolite early in the pathway activates an
enzyme further down the pathway
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Catabolism produces compounds
for energy utilization

» Two types of compounds are produced that
mediate the release of energy

(1) Nucleoside triphosphates (e.g. ATP)
(2) Reduced coenzymes (NADH, FADH,, QH,)
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Compound
ﬁ}::cplv-ﬂuﬂ]:r_lnn:ur —R].4 —14.8
Carbamoy] phosphate —51.4 —125
Creatme phosphate 43.1 1L5
Acetv]l phosphate —42.2 —10.1
ATP (o ADP) —3.5 —7.3
Clucose-1-phosphate - 2.4 20
Glucose-H-phosphate —125 —30
Glveerol-3-phosphate —9.7 —25
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Thioesters Have High Free Energies of Hydrolysis

 Thioesters are energy-rich compounds
« Acetyl CoA has a AG® = -31 kJ mol-"
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A H-0 HS5-Cck ]
H.— |I — & Tpd —=F < B |I' 0= 2+ HE (1025
Aoehd CTed o e+
|IT H,O0 HS5-CoA ‘I:i'
Hy€ —C —S-CoA \ H,c —C—0% + H®
Acetyl CoA Acetate

nsamheEed Fgaer g 11k Fledobe o Bers s g i
i Py e

coo® coo®
I |
{Hz ':Hl
| + GDP + P, — | + GTP + HS-CoA
CH, CH,
I |
i|:=l:l coo®
S-CoA Succinate
Succinyl CoA

Limnardared Tguer o Hik Predzan S baderaT 47
& e Pl Fraraio P e




VEYS/ A/

Bt namide advming feuelsoasde, WAD"
A

AMF H H
e
‘Lml""nmc-:faa
o thie Firdromd
| romseres reerge
H ‘I"' H 1] LL
| = I
[ i W i M M i LY H
R H{...-' B 'H.r_s? g ‘_.r-' ""‘\._ -
I I i, - I | " I
l & i 42 i £ i
- “tr‘;..-' "w.‘_.-' I-_-ff iy "‘.-" “h.-'.-r' -H“'I'n"f H ,_-‘ -ai_,_
| | | =
H R H = 1]
L ] DA, redpered S
Tk aew T Tenr




VEYS/ A/

Flasdn smbtiibive dbiinilenilil. FAD

Foain bii sninninnsninin dennabile, BN

Y

= T

ATP
{adenosme-3-riphosphate}

OH OH




VEYS/ A/

AlF = 1A




