Pentose Phosphate pathway
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Oxidative Stage of Pentose Phosphate Pathway

Oxidative stage of Pentose freoroa”
Phosfate pathway:

OH
OH

OH

glucose-6-phosphate
NADP*

glucoseB-phosphate

dehydrogenase
NADPH

I

CH,0PO5*

OH o
H

{

OH
G-phosphogluconolactone

H.0
gluconolactonase
H*
?
C

=0
H——OH
HO——H
H——OH
H——0H
CH.OPO;*

G-phosphogluconate

NADP*
6-phosphogluconate
dehydrogenase
NADPH
co,

H
H——OH
—0
H——OH
H——OH
CH.0PO;%

ribulose-S-phosphate
copyright 1998 5 Marchesini



Non-Oxidative stage M, GO

of Pentose Phosfate c|:=o
pathway: HC—OH
H,C—OH |
| HC—OH
C=0 l
| CH,OP
HO—CH

| D-ribulose-5-phosphate

HC|:—OH ribulose-5W \
3-epimerase isomerase
H2C0_®

D-ribose-5-phosphate

D-xylulose-5-phosphate

ibulose-5-phosphate

C|IHO
HC|Z—OH

H(|I—OH

HC|2—OH
CH,OP

cs| C5 |
transketolase
Y Y
Sedoheptulose-7-phosphate Glyceraldebyde-3-phosphat
c7 c3
transaldolase
¥
Erythrose-4-phosphate Fructose
G-phosphate
| c4 CB
transketolase
c3 | CG
Y ¥
Glyceraldehyde- Fructose

3-phosphate B-phosphate



CHO

|
HC—OH

HC|:—OH
HC|:—OH
CH,OH

D-ribose

| ATP

——»ADP

v

D-ribose-5-P —

C|3HO

HO—CH

HC—OH
H(|3—OH
CH,OH

D-arabinose

I

H2(|2—OH
C—0

|
H(|3—OH
H?—OH

CH,OH

D-ribulose

ATP
ADP

D-ribulose-5-P

REACTIONS IN E. coli LEADING FROM PENTOSES TO D-RIBOSE-5-
PHOSPHATE AND D-XYLULOSE-5-PHOSPHATE
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Net Reaction Equation:
glucose-6-phosphate + NADP = pyruvate + glyceraldehyde 3-P + NADPH + H*



Entner-Doudoroff pathway
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DEGRADATION OF GLUCOSE AND GLUCONATE BY E. coli
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End products of glucose dissimilatory pathways
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glycolytic|pathway may be the major one existing concomitantly with the

minor oxidative pentose phosphate pathway; the|Entner-Doudoroff|pathway also
may function as a major pathway with a minor hexose monophosphate shunt. A few
bacteria possess only one pathway. All cyanobacteria, Acetobacter suboxydans, and
A. xylinum possess only the pentose phosphate pathway; Pseudomonas sacch. and
Z. mobilis possess solely the Entner-Doudoroff pathway.




TABLE 4-2 Glucose Dissimilation Pathways Utilized by Bacteria,
Cyanobacteria, and Yeasts

Entner-
Glycolylic Oxidative Pantose Doudorofl
Bacteria Pathway Phosphate Pathway Pathway
Acsiobacter suboxpdans Sole
Acefobaetar xyiout Sode
Agrobacfaniam s Major
Azotghacter vinglanai¥ hiajor
Bacilius subliivs Mapar hinor
Cavlobacier spp (LR
Eactrarichia colf Plajor PAiner
Lactabaciius deliruecky B ajor
| sucanaston mesanierides Major
Naissgna ganarrhosae rAsnor Majar
Mersaena manimuides tdinar Major
MNeisserz periava Majar
MNelssania sieea Major
Prapdomonds asrudinosa’ haiar
Peaudormenas saocharophilia Sole
Rhizobium spp Major
Sarona lufes ajor Mlirar
Spirilium spp hinjor
Brrpplocooous faecalis (hajor®
Slreplomyces Qriseus Pdajor hdinar
Zymomonas anaerobia =i
Zymomonas mobilis Soie
All cyanchactaria Sale
Alf yeasis Wajor plinar

A Mosl specias utilize the Enter-Doudorod pathway aa'::r.aj::ur pathwray
u mduced by growth on gluconals,




The Glyoxylate Cycle

A variant of TCA for plants and bacteria

Acetate-based growth - net synthesis of
carbohydrates and other intermediates from
acetate - Is not possible with TCA

Glyoxylate cycle offers a solution for plants
and some bacteria and algae

The CO,-evolving steps are bypassed and
an extra acetate is utilized

Isocitrate lyase and malate synthase are the
short-circuiting enzymes



Glyoxylate cycle

* Shunts C2 units from Ethanol or Fat
catabolism to dicarboxylic acid Malate

 Malate/OAA is a substrate for
gluconeogenesis

* Restricted to plants, fungi, some bacteria

— Animals cannot make glucose from C2 units!!


http://arethusa.unh.edu/bchm752/ppthtml/feb1/sld001.htm
http://arethusa.unh.edu/bchm752/ppthtml/feb1/sld019.htm
http://arethusa.unh.edu/bchm752/ppthtml/feb1/sld021.htm
http://arethusa.unh.edu/bchm752/ppthtml/feb1/sld023.htm
http://arethusa.unh.edu/bchm752/ppthtml/feb1/index.htm
http://arethusa.unh.edu/bchm752/ppthtml/feb1/tsld020.htm
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REACTION SEQUENCE LEADING FROM ACETATE
TO HEXOSEMONOPHOSPHATE
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Phosphoenolpyruvate carboxykinase mechanism
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Carbon flux in E. coli ML308 during growth on acetate

as the sole carbon and energy source in batch culture at 37 °C
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