SWEETLION PREP - METABOLIC MAP - HOW EVERY PATHWAY CONNECTS

The Big PiCture, Part 2 anvswerkey

SweetLion Prep

Name Date

GLYCOGENESIS /| GLYCOGENOLYSIS

Glycogen synthase

[ Glycogen ]

-~
-
-
-
-
-
-
-
-
-~
-~

Glycogen phosphorylaSe™ = = *[ Glucose 1-phosphate ]H[

UDP-glucose

How to use this map

Arrow color shows when each pathway runs.
Fed (insulin)

== === Fasted (glucagon, epinephrine)

Both / either state

Connect it

Pathways thatrunonlyinthe gluconeogenesis* ketogenesis, urea
liver cycle

Why even-chain fats can't
make glucose

PDHis irreversible; no net OAA from
acetyl-CoA

Malonyl-CoA's effecton B-oxidation blocks CPT-I

Fasting liver: OAAgoes gluconeogenesis, so acetyl-CoA -
to ketones

*with some help from the kidney

PEPCK

Oxaloacetate

Lactate DH [

CORI CYCLE

GLUCOSE-ALANINE CYCLE
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Pyruvate carboxylase

Lactate

Alanine

GLYCOLYSIS | /| GLUCONEOGENESIS {1 PENTOSE PHOSPHATE PATHWAY
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[ Glucose ] [ Ribose 5-phosphate J - nucleotides Connect it, continued
4 NADPH for fatty acid synthesis comes from
Hexokinase g Clucose-6-phosphatase the pentose phosphate pathway
1
: Lactate frommuscle returnsto liver by
the Coricycle
Glucose 6-phosphate ] [ Ribulose 5-phosphate ] G6PD
Where ureacycle meets the TCAcycle
fumarate (and aspartate from OAA)
Both carboxylases (PC, ACC) need
biotin
. . . . /)
[ Fructose 6-phosphate ] non-oxidative: back to glycolysis
~ Fructose-1,6-
PRI ) bisphosphatase
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[ Fructose 1,6-bisphosphate ]
Glycerol kinase LIPOLYSIS
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shared steps, both 1 Hormone-sensitive lipase
e ' 1
directions 1 solid arrow up: storage (fed)
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\ Z Pyruvate kinase ,,’ CPT-I (carnitine shuttle)
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AN odd chains - succinyl-CoA ,’, Fatty acid synthase
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[ Pyruvate ] .
[ B-Oxidation ]
/ Acetyl-CoA carboxylase
PDH -° [ Citrate Malonyl-CoA ]
citrate leaves the
&7 al A mitochondrion FATTY ACID SYNTHESIS
[ Acetyl-CoA ] [ Oxaloacetate J { a-Ketoglutarate ]
\glucogenic skeletons
1
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KETOGENESIS i i
HMG-CoA synthase : TCA [ Amino acids ]
1
[ Malate J [ Succinyl-CoA ] NHs.via CPS-I
[ Ketone bodies ]
w V' ¢
exported to brain, heart, muscle [ ] [
Fumarate Ureacycle ] liver
4 fumarate
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