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Table 21.1. Porphyrins of biological importance.
See also Figure 21.3 for the structure of heme

Name of Order of substituents
Porphyrin from 1st to 8th positions
Uroporphyrin | A,P,AP,AP, AP
Uroporphyrin Il A,P, AP, AP, PA
Coproporphyrin | M.P, M,P, M,P, M,P
Coproporphyrin Il M.P, M,P, M,P, P,M
Protoporphyrin Il MV, M,V, M,P, P,M

(A = acetyl; P = propionyl; M = methyl; V = vinyl)
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Glycine + Succinyl CoA
Mitochondria 1) | ALA synthase (rate-limiting)
(BEP)
8-Aminolevulinic acid
2 l ALA dehydratase

Porphobilinogen ——— Porphobilin
3 l Uroporphyrinogen [ synthase

/ Hydroxymethylbilane
Cytosol 4 l Uroporphyrinogen Il cosynthase YY?

/

Uroporphyrinogen | <——— Uroporphyrinogen |l|
Spontaneous
Spontaneous 5 )| Uroporphyrinogen decarboxylase

Coproporphyrinogen | <—— Coproporphyrinogen Il
e Spontaneous 6

Protoporphyrinogen IX

Protoporphyrin IX
Mitochondria Iron
Ferrochelatase

Heme

*Heme = ¥ ALA synthase activity
+Heme = * ALA synthase activity
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Ras-MAPK pathway
(see Figure 14-17)

© When the insulin receptor €@ IRS-1 activates Pl 3-kinase, @ PIP, binds a protein @ Akt catalyzes phorphorylation

binds insulin, the activated which catalyzes the addition kinase called Akt, which is of key proteins, leading to an
receptor phosphorylates of a phosphate group to the activated by other protein  increase in glycogen synthase
the IRS-1 protein. IRS-1 can membrane lipid PIP,, thereby kinases. activity and recruitment of the

"?a lead to recruitment of GRB2, converting it to PIP,. PTEN glucose transporter, GLUT4, to
activating the Ras pathway. can convert PIP, back to PIP,,. the membrane
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