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HEME METABOLISM

-

+

-OOCCH2CH2COCH2NH2 -OOCCH2CH2COCH2NH2

 CYTOCHROME c

MAMMALS, BIRDS, BACTERIAPLANTS, ALGAE, BACTERIA

5-Aminolevulinate
-OOCCH2CH2COCH2NH2

5-Aminolevulinate

N
N

N

CH2

CH2

CH2

CH2

CH2

CH2

N
N

N

N
N

N

N
N

N

CH3

CH3

CH3

CH3

CH3

CH3

CH2

CH
CH    

S    S    

Cys Cys

CH

CH
C
H

COO-

COO-

CH2

CH

CH

CH

2

2

CH
CH

CH

CH 2

H C3

H C3

H C3

H C3

H C3

C3

H C3

H C3

H C3

C3

HC
HC

HC

C
C

C

C
C

C

H
H

H

H
H

H

Fe
Fe

Fe

H C2

H C2

H C2

H2

H2

CH2

CH2 CH2

CH2

CH2

CH2

N
H

-OOC

-OOC

N
H

N
H

N
H

COO-

COO-

COO-
COO-

C

C

CH2

CH2

CH2

CH2

CH2

CH2

COO-
COO- COO-

COO-

CH2

CH2

COO-

CH2

CH2

COO-

 

PROTEIN

CH3

CH3

CH2

CH2

CH

H C3

H C3
N

H

N
H

N
H

N
H

CH

CH

H C2

C

C
H2

H2 CH2

CH2

COO- COO-

CH2

CH2

Protoporphyrinogen

Magnesium protoporphyrinogen

CH3

CH3

CH2

CH2

CH

H C3

H C3
N

H

N
H

N
H

N
H

CH

CH

H C2

C

C
H2

H2 CH2

CH2

COO- COO-

CH2

CH2

CH

CH3

H C2

H C3

H C3

H2

H2

CH2

CH3 CH2

CH2

CH2

CH2

N
H

N
H

N
H

N
H

COO-

COO-

C

C

CH2

CH2

COO-

CH2

CH2

COO-

 

CH

Uroporphyrinogen III

Coproporphyrinogen III

IXIX

CH2

CH3

CH3

CH=

CH2

H C3

H C3

N

N N

N

CH  

CH  
CH  

CH  

CH  
CH2
CH2COO-CH2

CH2COO-

Mg

=

4.2.1.754.2.1.75

OHCCH2CH2CH(NH3
+)COO-

-OOCCH2CH2CH(NH3
+)COO-

-OOCCH2CH2CH(NH3
+)CO-tRNA

Glutamic 

Glutamyl-t-RNA 

HEMOGLOBIN

HEME

H C2H2

H C2H C2

CH2CH2

CH2CH2

-OOC

COO-

H N2H N2

NN
HH

Porphobilinogen

5-Aminolevulinate

CH2

H C2

H C2

H C2

H2

H2

CH2

CH2 CH2

CH2

CH2

CH2

N
H

-OOC

-OOC

N
H

N
H

N
H

COO-

COO-

COO-
COO-

C

C

CH2

CH2

COO-

CH2

CH2

COO-

 

CH

CH3

H C2

H C3

H C3

H2

H2

CH2

CH3 CH2

CH2

CH2

CH2

N
H

N
H

N
H

N
H

COO-

COO-

C

C

CH2

CH2

COO-

CH2

CH2

COO-

 

CH

Uroporphyrinogen III

Coproporphyrinogen III

4.2.1.244.2.1.24

CH

Designed by Donald Nicholson c 2002 IUBMB

CH3

CH3

CH3

CH2

CH2

H C3

H C3

N

N N

N

CH  

CH  
CH  

CH  

CH  

CH  
CO  

CH3COCO

H
H

CH2

2CH 2

Mg

Phytyl-

=

CHLOROPHYLL a 

 C
H

LO

ROPLASTS

GLOBIN

HH

4.2.1.24   Porphobilinogen synthase


