Session 19 - Gluconeogenesis == Nrmc?r@mﬂrsa?é %'r“eccfﬁg(j{gm == GNG | precursors to Glucose (GNG Substrates)
Problem: Brain, Renal Medulla, Require glucose as their 1. Lactate
Erythrocytes, Testis primary metabolic fuel > Ala
-- Brain uses 120 g / day N NN ;
-- Whole body uses 160 g / day 3. Glu + We'll map @ ":
-- Total [glucose + glycogen] reserves =190 g ——> Not much! +on detailed GNG :
4. Asp :Pathway (next page) :
Solution: GNG = efficient way to manufacture glucose to meet steady 5. Odd Chain FA
state needs
. . 6. Met, lle, Val
GNG happens in (a) Liver and (b) Renal Cortex
7. Glycerol
Example: - Cori Cycle 8. (Ribose) (via Pentose Phosphate
Pathway)
— ] — G <« Liver GNG in liver builds lactate
ui‘.’ e . GNG up into glucose which is
(working) .. —>»L )[ L »G returned to muscle
Pathway Overview :> Sites of
-- Looks like Glycolysis in Reverse L N Eitr?t‘ﬁy
-- But must bypass glycolysis' irreversible steps (—» ) -
@ or &~
o F16BPas CO,
G| I:>G6P PEPC——> P
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J’ L oa
F6PI:> F16BP AcCoA
-‘ -
This is our " Nature invented @'} TCA
goal (end ' It's complicated
here) enzymes to allow GNG; AN

—+—+>» GNG specific steps
4 Steps common to glycolysis and GNG
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GNG precursors
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pathway




Mechanisms of GNG Enzymes
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4.) Phospho Enol Pyruvate Carboxylase ()

' on previous page -
' e.g.,D = lactate

up river through locks on a canal
-- Energy input is needed

1.) @o—lT—\E) o AH\—OH Pi
Oo OH OH ‘B —AG -- The same CO, is lost that was put on by
HO GTP
0 O\\ o CO; o9 Co@ ©0PO—GDP ®0 co® co?
H—OH — 2
2.) (F16BPase 0 4\_”_ O 4, 0 ? €O _A> \_/ _ 0 o \ 7/ . |
O—P—0 B F6P 0 C C = Cc—0@
®0~ \HO I HC=—C~ [ Il Il
OH Oe \é\e CH, GDP CH, CH,
HO
0 A (B-keto acid)
Il o ATP
3.) H3C—C—CO; % > OA -- PEP-CK can be cytosolic, mitochondrial, or both (depending on species)
Co, -- If_ mitochondrial, PEP can freely go into cytoplasm via transporter to participate
ncozn (B|ot|n) in GNG
Pathway Details Ribose (diet)
R . Mitochondrion
'Liver orrenal | Glycogen I
\_cortex cell ®F PPP Az 0dd
G1P + Chain FA
—~ ¥ v GAP @ ®X ;Z[ ® LI g I
8G 3= G6P——>=F6P =>F16BP PEP = P+ L :16)
W DHAP EP-CO D\, ATP [AcCoAl«—
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F16BPase I C ropionyl
' co, CoA
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E 1 |6_K|<—|—»M<—|—|—|— .
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T """ ' Phospholipids __+ 5
I (Key GNG : TAGs > A
E enzymes ' lle
B L L F TP : , — , . Met
' Numbers are on key -- Going from L—> G is like a ship going Val
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