Gliconeogénese e via das

pentoses



A disponibilidade de glicose é central para o metabolismo
energético
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Gliconeogénese: é a sintese de glicose a partir de precursores ndo glicidicos
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TABLE 14-4 Glucogenic Amino Acids, Grouped
by Site of Entry

Pyruvate Succinyl-CoA
Alanine Isoleucine*
Cysteine Methionine
Glycine Threonine
Serine Valine
Threonine Fumarate
Tryptophan* Phenylalanine*
«a-Ketoglutarate Tyrosine*
Arginine Oxaloacetate
Glutamate Asparagine
Glutamine Aspartate
Histidine

Proline




Glycolysis

A maioria das reagdes da glicdlise é reversivel

ATP Gluc
hoxokinase
ADP Glucose 6+
j‘ TABLE 14-2 Free-Energy Changes of Glycolytic Reactions in Erythrocytes
ATP Fructose 6-
phospbo. Glycolytic reaction step AG"™ (ki/mol) AG (kJ/mol)
fructokinase-1
ADP S (1) Glucose + ATP — glucose 6-phosphate + ADP —16.7 —334
ctane 1/ ®Glueose 6-phosphate == fructose 6-phosphate 1.7 Oto 25
Dﬂwdm;nl e (3) Fructose 6-phosphate + ATP — fructose 1,6-bisphosphate + ADP —14.2 —22.2
AN (@) Fructose 1,6-bisphosphate === dihydroxyacetone phosphate +
(2) Clyceraldehy giyceraldehyde 3-phosphate 238 Oto —6
@P, @ Dihydroxyacetone phosphate === glyceraldehyde 3-phosphate 75 Oto 4
1
(2) NAD'* (6) Glyceraldehyde 3-phosphate + P, + NAD* === 1,3-bisphosphoglycerate +
(2)NADH + (2) H' NADH + H™ 63 —2t02
@ 128 (7) 1,3-Bisphosphoglycerate + ADP == 3-phosphoglycerate + ATP —18.8 Oto2
' (8) 3-Phosphoglycerate == 2-phosphoglycerate 44 Oto0.8
(@)ADP (@) 2-Phosphoglycerate —= phosphoenolpyruvate + H,0 75 0033
(2)ATP (10)Phosphoenolpyruvate + ADP — pyruvate + ATP -314 —-16.7
(2) 3-Phospl
J‘ Note: AG™ s the standard free-snengy change, 25 defined in Chapter 13 (p. 491). AG i the fres-enengy change caloulated from the actual
concentrations of gycolytic intarmediates presant under physiolegical conditons In enthrocytes, 2t pH 7. The glyoolytic reactions bypassad
(2) 2-Phospl In guconeogenests are shown i red. Blochemical equations are not necessarfly balancad for H or charge (p. 506).
(2) ADP () Pheagine
pyruvaio kinaso
(2) ATP

(2) Py



Reacdes distintas entre as vias glicolitica e gliconeogénese
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1. A sintese de fosfoenolpiruvato a partir de piruvato
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FIGURE 14-19 Alternative paths from pyruvate to phospho-
enolpyruvate. The path that predominates depends on the glucogenic
precursor (lactate or pyruvate). The path on the right predominates
when lactate is the precursor, because cytosolic NADH is generated
in the lactate dehydropenase reaction and does not have to be shut-
tled out of the mitochondrion (see text). The relative importance of the
two pathways depends on the availability of lactate and the cytosolic
requirements for NADH by gluconeogenesis.



2. Conversdo de frutose 1,6-bifosfato em frutose 6-fosfato 3. Conversdo de glicose-6-fosfato em glicose

Fructose 1,6-bisphosphate + H2O —_ Glucose 6-phosphate + H,O —— glucose + P;
fructose 6-phosphate + P; AG" = —13.8 kJ/mol
AG'° = —16.3 kd/mol

TABLE 14-3 Sequential Reactions in Gluconeogenesis Starting from Pyruvate

Pyruvate + HCO5; + ATP —— oxaloacetate + ADP + P, X2
Oxaloacetate + GTP == phosphoenolpyruvate + CO, + GDP X2
Phosphoenolpyruvate + H,0 == 2-phosphoglycerate X2
2-Phosphoglycerate —= 3-phosphoglycerate X2
3-Phosphoglycerate + ATP == 1,3-bisphosphoglycerate + ADP X2
1,3-Bisphosphoglycerate + NADH + H* —= glyceraldehyde 3-phosphate + NAD™ + P, X2

Glyceraldehyde 3-phosphate === dihydroxyacetone phosphate

Glyceraldehyde 3-phosphate + dihydroxyacetone phosphate — fructose 1,6-bisphosphate

Fructose 1,6-bisphosphate —— fructose 6-phosphate + P,

Fructose 6-phosphate —= glucose 6-phosphate

Glucose 6-phosphate + H,0 —— glucose + P,

Sum: 2 Pyruvate + 4ATP + 2GTP + 2NADH + 2H™ + 4H,0 — glucose + 4ADP + 2GDP + 6P, + 2NAD™




A glicdlise e a gliconeogénese tém que ser reciprocamente reguladas

ATP + fructose 6-phosphate
PFK-1

ADP + fructose 1,6-bisphosphate
Fructose 1,6-bisphosphate + H,O
FBPase-1
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The sum of these two reactions is

ATP + HyO —— ADP + P; + heat
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FIGURE 15-21 Regulation of fructose 1,6-bisphosphatase-1 (FBPase-1)
and phosphofructokinase-1 (PFK-1). The important role of fructose
2,6-bisphosphate in the regulation of this substrate cycle is detailed
in subsequent figures.
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Via das Pentoses

Glycogen,
starch, sucrose

storage
Glucose
oxidation via
pentose phosphate oxidation via
pathway glycolysis
Ribose 5-phosphate Pyruvate

- Sintese de ribose 5P — DNA, RNA
- Metabolismo de aglicares com 7, 5 e 4 carbonos

- Redugdo de NADP* a NADPH - doador de elétrons para biossintese
- doa elétrons para defesa contra radicais livres



NADH x NADPH

NADH: participa da conversdo de energia liberada pela oxidagdo de metabdlitos em ATP

(fosforilacdo oxidativa)

NADPH: fonte de potencial redox em processos de biossintese redutora

Em condicdes fisioldgicas:

razdo NAD*/NADH = 1000

razdo NADP+/NADPH = 0.1
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Glicolise + Krebs + Fosforilacdo Oxidativa

C6H1206+602+HADP+nPi96602+6H20+HATP

h ~ 30 ou 32
(NADH como intermediario)

Via das Pentoses

C.H1,0, + 6 H,0 + 12 NADP* > 6 CO, + 12 NADPH + 12 H-
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Via das Pentoses - Fase Oxidativa

Glicose-6P + 2 NADP* + H,O

Ribose-5P + CO, + 2 NADPH + 2H*
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Via das Pentoses - Fase Ndo-Oxidativa
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oxidative reactions of
pentose phosphate pathway
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Via das Pentoses - Requlacdo

Glucose
l - Fase oxidativa: retroalimentagdo negativa
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NADPH e a detoxificacdo de espécies oxidantes
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