BLOQUE IlI:
TEMA 14,

ANABOLISMO DE GLUCIDOS

“l’autor/L’autora s’acull a I'article 32 de la Llei de propietat intel-lectual vigent respecte de I'Us parcial d’obres alienes com ara imatges, grafics o altre material contingudes
en les diferents diapositives, donat el caracter i la finalitat exclusivament docent i eminentment il-lustrativa de les explicacions a classe d’aquesta presentacid, ”

“El autor/La autora se acoge al articulo 32 de la Ley de Propiedad Intelectual vigente respecto al uso parcial de obras ajenas, como imdgenes, grdficos u otro material
contenido en las diferentes diapositivas., dado el cardcter y la finalidad exclusivamente docente y eminentemente ilustrativa de las explicaciones en clase de esta

presentacion,”



INDICE

- Gluconeogénesis

- Sintesis de glucogeno




Sintesis de
glucidos a partir
de precursores
sencillos

Blood Other
glucose Glycoproteins monosaccharides Sucrose

Disaccharides Starch t

Glycogen

Glucose 6-phosphate

Animals Plants
Phosphoenolpyruvate
Citri(N
acid
‘ cycle
Pyruvate Glucogenic  Glycerol 3-Phosphoglycerate
amino
acids ‘ *
Lactate Triacylglycerols COqy

fixation

Los acidos grasos no son precursores de la gluconeogénesis



GLUCONEOGENESIS
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 20-1
Free-Energy Changes of Glycolytic Reactions in Erythrocytes’

Glycolytic reaction step AG'’° (kJ/mol) AG (kJ/mol)
@ Glucose + ATP —— glucose 6-phosphate + ADP + H™ —16:7 -33.4
@ Glucose 6-phosphate — fructose 6-phosphate 1./ =2.5
@ Fructose 6-phosphate + ATP — fructose 1,6-bisphosphate + ADP + H* —=14.2 — 222
@ Fructose 1,6-bisphosphate — dihydroxyacetone phosphate + glyceraldehyde 3-phosphate 23.8 =125
@ Dihydroxyacetone phosphate — glyceraldehyde 3-phosphate 7.5 2.5
@ Glyceraldehyde 3-phosphate + P; + NAD* —= 1,3-bisphosphoglycerate + NADH + H™ 6.3 —1.7
@ 1,3-Bisphosphoglycerate + ADP —= 3-phosphoglycerate + ATP -18.8 1.25
3-Phosphoglycerate —= 2-phosphoglycerate 4.4 0.8
@ 2-Phosphoglycerate — phosphoenolpyruvate + H,0 7.5 —3.3
Phosphoenolpyruvate + ADP + H* —— pyruvate + ATP —-31.4 =16.7

*AG'° is the standard free-energy change, as defined in Chapter 14 (see p. 494). At pH 7.0, AG is the free-energy change calculated
from the actual concentrations of glycolytic intermediates present under physiological conditions in erythrocytes. The glycolytic
reactions bypassed in gluconeogenesis are shown in red.

Glucosa + 2ADP + 2P, + 2NAD* —— 2Piruvato + 2ATP + 2NADH + 4H* + 2H,0




e 20-2

Sequential Reactions in Gluconeogenesis Starting from Pyruvate”

Pyruvate + HCO3; + ATP —— oxaloacetate + ADP + P, + H" 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 + H™ 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 + H,0 — fructose 6-phosphate + P,

Fructose 6-phosphate —— glucose 6-phosphate

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

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

*The bypass reactions are in red; all other reactions are NADH consumed in the glyceraldehyde 3-phosphate
reversible steps of glycolysis. The figures at the right indicate dehydrogenase reaction (the conversion of lactate to pyruvate
that the reaction is to be counted twice, because two three- in the cytosol or the transport of reducing equivalents from
carbon precursors are required to make a molecule of glucose. mitochondria to the cytosol in the form of malate) are not
Note that the reactions required to replace the cytosolic considered in this summary.

v

2 Piruvato + 4 ATP + 2 GTP + 2 NADH

gcosa + 4 ADP+ 2 GDP +6 PI+ 2 NAD™

LGl




Glucogenic Amino Acids, Grouped

by Site of Entry’

Pyruvate Succinyl-CoA
Alanine Isoleucine’
Cysteine Methionine
Glycine Threonine
Serine Valine
Tryptophan'

Fumarate
a-Ketoglutarate Phenylalanine’
Arginine -

Tyrosine
Glutamate
Glutamine Oxaloacetate
Histidine Asparagine
Proline Aspartate

*These amino acids are precursors of blood glucose or liver
glycogen because they can be converted to pyruvate or citric
acid cycle intermediates. Only leucine and lysine are unable
to furnish carbon for net glucose synthesis.

"These amino acids are also ketogenic (see Fig. 18-19).



BIOSINTESIS DE GLUCOGENO
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Sintesis de lactosa
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Sintesis de lactosa

N-acetlglucosamina

/

G

uDP ~
galactosiltransferasa GLICOPROTEINAS
galactosil-
transferasa
glucosas
wr [/
ubDpP
a-lactoalbimina * @_'

LACTOSA
(gldndula mamaria)

Sintesis estimulada lactosa sintasa
post-parto



