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Peroxisomal mosaics in patients :
modulation of gene expression ?
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Human peroxisomal disorders
Pxbiogenesis

=assembly
deficiencie
s

*Zellweger
= CHRs

*Neonatal
ALD

/ 50 000

*Infantile
Refsum
disease

*Mosaics
10/170

Single enzym/protein deficiencies
°X-ALD=ALDprot mut; funct def

of VLCacyl-CoA synthase
/ 35 000

°Acyl-CoA oxidase deficiency
°D-bifunctional enzyme defic.
°(Thiolase (straight chain) def.)
°Racemase deficiency
°RCDP 2=DHAPAT defic.
°RCDP3=alkylDHAP synthase def.
°Classical=adult Refsum dis =

phytanoylCoA hydroxylase def.
°Mevalonate kinase def.
°Isolated hyperpipecolic acidemia
°Primary hyperoxaluria1=AGT def
°Mulibrey nanism=TRIM37 defic.

Multiple
enzyme
deficiencies

Rhizomelic
chondro-
dysplasia
punctata
type 1



Clinical and biochemical data
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thiolase



43 kDa PMP





AGT



Polarized light



Acid phosphatase



Acid phosphatase (cerium)



15y : cerebellum, PAS, polar



acylCoA oxidase



acylCoA oxidase



AGT



thiolase; no catalase & AGT



How can peroxisome mosaics be explained ?

a) genome is different:
somatic mutation?  but consanguinous parents, 2

brothers.

⇒ DNA analysis of + and - areas (LCM).
b) same mutations but differentially

expressed:



Human peroxisome biogenesis genes

NALD
ZS
ZS
NALD
ZS,NALD,IRD
ZS,NALD
RCDP 1
ZS,NALD
ZS,NALD
ZS
ZS
ZS,NALD,IRD
Phenotype

PEX 26
PEX 19
PEX 16
PEX 13
PEX 12
PEX 10
PEX 7
PEX 6
PEX 5
PEX 3
PEX 2
PEX 1
Gene

CG8
CG14
CG9
CG13
CG3
CG7
CG11
CG4 & 6
CG2
CG12
CG10
CG1
ComplGr

PMP34
PMP receptor
PMP
SH3,PMP
RING, PMP
RING, PMP
PTS2 receptor
AAA ATPase
PTS1 receptor
PMP
RING, PMP35
AAA ATPase
Protein



Jutta Gärtner



Pex6p(mut)Pex6p(mut) is compensated by is compensated by
overexpession of Pex1p (Geisbrecht et al,overexpession of Pex1p (Geisbrecht et al,
1998)1998)
                         interacts with Pex26p                          interacts with Pex26p 
(Matsumoto et al, 2003)(Matsumoto et al, 2003)

 is temperature sensitive (Imamura is temperature sensitive (Imamura
et al, 2000)et al, 2000)

Pex2p(mut)Pex2p(mut) is compensated by is compensated by
overexpression of PMP70 (Goverexpression of PMP70 (Gäärtner et al,rtner et al,
1998);1998);
is temperature sensitive (akiyama et al, 2002)is temperature sensitive (akiyama et al, 2002)

⇒⇒

Pexprotein interrelationships &
modulation :



Function of mutated gene productFunction of mutated gene product
Pex6pPex6p can  be modulated by the can  be modulated by the

amountamount≈≈activity of Pexp1 and Pex26pactivity of Pexp1 and Pex26p
and temperature;and temperature;

and of mut and of mut Pex2pPex2p by the by the
amountamount≈≈activity of PMP70 andactivity of PMP70 and

temperature.temperature.
Since (most) protein concentrationsSince (most) protein concentrations

normally vary between hepatocytes, for exnormally vary between hepatocytes, for ex
albumin,albumin,

Hypothesis to explainHypothesis to explain
mosaic:mosaic:

Normal peroxisome biogenesis isNormal peroxisome biogenesis is
restored in cells whererestored in cells where

compensatory proteins are highcompensatory proteins are high
(pex1p, Pex26p, PMP70); and when(pex1p, Pex26p, PMP70); and when

temperature is low.temperature is low.
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