Session 17 | Fatty Acid and Lipid Biosynthesis
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Stages of FA Biosynthesis

1.) FA biosynthesis = cytoplasmic reaction,
but precursor (AcCoA "packaged" as
citrate) is in mitochondrion; must get

citrate to cytoplasm.)

2.) Must maintain OA mass balance
between cytoplasm and mitoplasm.

3.) Activation of Acetyl CoA—»>MalCoA

4.) Formation of ACP (acyl carrier protein)
derivatives

5.) (Fatty Acid Synthase) reactions
to make palmitate (16:0)

Post Reactions @

1) Elongation, Desaturation, Branching
2) 2 FA + G,3P —> Phospholipid
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3) Polyketide biosynthesis

Introducing NADPH
(Biosynthesis is reductive)
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Step 1: Getting Acetyl CoA (as citrate) into Cytoplasm (location of FAS)

Physiological Scenario: eat sugar —» get fat

ME = Malic enzyme
(uses NADP+/NADPH)

Mitochondrion

(Step 2: Returning Oﬁj
& to mitochondrion
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Synthesis of Malonyl CoA (the precursor (Step 49 Synthesis of ACP derivatives @
to all but (2) carbons of the FA)
B:\ o o
0 SH Il V.
i N 0 @\/\n - S—C—CH—C_
H;C—C—SCoA ~—>=  c—cH,—c” FAS 0,C— CHZ—C SCoA - 0
f BIOAEILrI; 90/ \SCoA /, 0
n n ” ”
o, Co; s@ —SCoA S—C—CHj
Malonyl CoA
Acetyl CoA Carboxylase Malonyl/Acyl Transferase
(Step5) FAS Reactions
0 O H AOH
s—C—CH 4 s—C EHA\E CH s—C— c&c CH 00
) I 2 3 —C—C=C—CH
—— R ® /‘ I =C—C=(—ch
—_—
o CO, NH NAD%H ) DN
S5 CHs SN °  +H SH H,0 SH
< NADP®

'-A-C-I-:’-"Aéy-ll-é-a-r-rl-e-r-ls;c-)t-e-lr-]- p-ketoacyl ACP B-Hydroxy-Acyl ACP A2 enoyl ACP

.........................



. Derived from Ac-CoA
B (all other carbon came

0] (;H from Mal-CoA)
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-- FA released from FAS in cytoplasm )J\
-- If it needs to be elongated - it is H,
transported (as HSCoA ester) to
mitochondrion or endoplasmic reticulum
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Converting FA to Phospholipid and TAG

FA (from FAS)

Membrane lipid
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