
O

R CH2 CH2 C SCoA

ATP PPi -SCoA AMP

O

R CH

CH C SCoA

O

CH2 C SCoA

R

CHOH

O

CH2 C SCoA

R

C
O

O

R C SCoA

O

CH3 C SCoA

NADH+H+ NAD+

FAD FADH2

H2O

-ScoA

repeat until 
R = CH3, or 
CH2CH3

if R=CH3

if R=CH2CH3

Fatty Acid

Acetyl CoA

-O2C

O

CH C SCoA

CH3

O

-O2C CH2 CH2 C SCoA

Succinyl CoA
Methylmalonyl CoA

Vitamin B12 
Coenzyme

O

CH3 C SCoA

CH3

O

CH2 C SCoA

Acetyl CoA

E-Biotin-CO2-

E-Biotin

ATP, HCO3
-

ADP, Pi

*

* *

Summary: 

Let n = Total Number 
of Carbons in the 
Fatty Acid Carbon 
Chain

If n is EVEN, then we 
get n/2 mols of 
Acetyl-CoA

If n is ODD, then we 
get (n-3)/2 mols of 
Acetyl CoA plus 1 mol 
of Succinyl CoA.

Is there a γ−δ 
double bond?

O
CH CH

CH2
C SCoA

R
α

βγ
O

CH

CH C SCoACHCH

R

 Isomerase

NADPH+H+ NADP+

 Redutase
α

β

γδ γ δ

CH2

CHCH

R O

CH2
C SCoA

FAD FADH2

Is there a β−γ 
double bond?

START: Fatty Acid Activation
yes yes

no

no

Propionyl CoA

*

H+

cis cis
cis

trans

trans

O

R CH2 CH2 C O-

O

R CH2 CH2 C AMP

O

R CH2 CH2 C SCoA

α

β

Fatty Acid Oxidation
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Krebs TCA Cycle

Krebs TCA Cycle

Krebs TCA Cycle



E-Biotin-CO2
-

E-BiotinATP, HCO3
-

ADP, Pi

O

CH3 SCoA

O O

SCoA-O

Acetyl CoA Carboxylase

Malonyl CoA

-SACP -SCoA
O O

SACP-O

O

CH3 SACP

O

CH3 SCoA -SCoA

-SACP CO2

O O

SACPCH3

NADPH + H+NADP+OH O

SACPCH3

O

SACPCH3

H2O

O

SACPCH3

NADPH + H+

NADP+

O O

SACP-O
CO2, SACP

OO

CH3
SACP

Continue and repeat 5 more 
times, until total carbon 
number = 16 and you have the 
molecule below:

*

*

*

*
*

*

-SACP

CH3

O

CH2 SACP (      )14

CH3

O

CH2 O
- (      )14

SACP

Palmitate

H2O

*

Fatty Acid Biosynthesis

Chain Elongation
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Desaturation of Fatty Acids

O

R CH2 CH2 CH2 C OH(      )n

1/2 O2

H2O

NADPH + H+

NADP+

O

R CH CH CH2 OH
cis

(      )n

Note: Animals cannot put a double bond between 
the end methyl carbon and the 6th carbon removed 
from the methyl carbon.

Chain Elongation for Fatty Acids with Carbon Chain longer that 16Cs

In Mitochondria:

 Carbons are added two at a time. Mechanism is the REVERSE of Fatty Acid Metabolism, except 
NADPH is used instead of NADH.

In Cytosol:

 Carbons are added two at a time. Mechanism is similiar to fatty acid Biosynthesis, except that SCoA is 
used in place of SACP.

FAD, cytochrome

Fatty Acid Biosynthesis (cont)
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