COMT enzyme forms

= Membrane-bound (MB-COMT)
- high affinity, low O-methylation capacity
- dominant form in human brain

m Soluble (S-COMT)

- low affinity, high capacity
- dominant form in peripheral tissues
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The role of COMT in different brain
areas

B Dopamine transporter (DAT) and subsequent oxidation by
monoamine oxidase (MAO) are the primary means of clearing
dopamine from the extracellular space.

B DAT density very high in the dorsal striatum,
somewhat lower in the nucleus accumbens.

B DAT density low in the prefrontal cortex and hypothalamus.

B COMT mediated O-methylation has more importance in brain
areas where DAT is sparse.
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Effect of complete lack of COMT on baseline
dopamine, DOPAC and HVA concentrations

M No effect on striatal, cortical or hypothalamic tissue or
striatal extracellular dopamine levels

B DOPAC accumulates

B HVA below detection limit

B NO evidence of compensatory mechanisms
= MAO-A and MAO-B
= Phenylsulfotransferase
= DAT
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. Dopamine function in the prefrontal cortex of
“@Comt gene disrupted mice

B Comt gene disruption profoundly affects DA clearing in the PFC
= Amount of DAT is low -> 50 % of the DA decline mediated by COMT
= COMT KO -/- males: 20-25 % increased stimulus-evoked DA release and

two times slower elimination (Yavich et al., 2007)

51 cowr o
KO ‘

Dopamine decay (t)
W s

Caudate Prafrontal
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Effect of COMT deficiency on dopamine,
@ DOPAC and HVA concentrations after
carbidopal/levodopa (30/10 mg/kg i.p.)

B Hypothalamic and cortical, but not striatal, tissue
dopamine levels elevated in COMT ko animals
B DOPAC accumulation accentuated

B HVA and 3-OMD not detectable in COMT ko brain tissue
or extracellular fluid
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“@* Aims

B To find out how the lack of S-COMT or both COMT isoforms
affects the dopamine metabolism under normal conditions in
dorsal striatum, nucleus accumbens and prefrontal cortex

B To elucidate the roles of S and MB-COMT in levodopa

metabolism

3-OMD - 3-OMD o DOPAC comt

COMT ?1 §_ COMTI / N
=3 L-DOPA-DA HVA

L-dopa o \
AADC > COMT™ 4 117 /Ao
(aka 2
DDC) DA o
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e N Mouse lines

B C57BL/6J background

B Full-COMT ko strain lacking both
MB and S-COMT

B S-COMT mutant strain lacking only
S-COMT

e 0TI
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Western Blotting

s — MB-COMT (28 kDa)
- — S-COMT (24 kDa)

Full-COMT -/- ~ WT

— MB-COMT (28 kDa)
— S-COMT (24 kDa)

— — — " a—
=

S-COMT -/- WT
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Baseline striatal and accumbal dopamine,
DOPAC, and HVA levels in COMT KO and S-
COMT mutant mice

Dorsal striatum

407 Nucleus accumbens

DA fmol/35 microl

WT HOM WT HOM
Males Females
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DOPAC pmol/ 35 pl

HVA pmol/35 i

Baseline striatal dopamine, DOPAC, and HVA
levels in COMT KO and S-COMT mutant mice

Dorsal striatum
—kkk

Nucleus accumbens
Kk Hkk

DOPAC pmol/35 pl

Dorsal striatum
*

males females
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Dopamine in COMT ko and S-COMT mutant mice
after carbidopa/levodopa (30/10 mg/kg i.p.)

1204 Dorsal striatum, males 1204 Dorsal striatum, females
E3 =

1004 1004
8 vy 8 I
S 804 ° 804
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& &

8 20 8 204
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0 60 120 180 240 300 360 420 0 60 120 180 240 300 360 420
Time (min) Time (min)
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DOPAC in COMT ko and S-COMT mutant mice
after carbidopa (30/10 mg/kg i.p.)

Dorsal striatum, females

404 Dorsal striatum, males 401
E} E)
8 301 EEY
° °
5 201 5200 4 4
9 Vi 0
x i
G 101 HEEEE & 101
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60 120 180 240 300 360 420 60 120 180 240 300 360 420
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407 Nucleus accumbens, males 401 Nucleus accumbens, females
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HVA in COMT ko and S-COMT mutant mice
after carbidopa/levodopa (30/10 mg/kg i.p.)

Dorsal striatum, females

18 Dorsal striatum, males 18
515 317
Iy I
8 12 B 12
s 'd S X
£ £
g =
< <
z z

3 3

o+ o+

0 60 120 180 240 300 360 420 0 60 120 180 240 300 360 420
Time (min) Time (min)
- WT —8— S-COMT mutant —6— COMT knockout
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!! No-net-flux microdialysis

o . . . K_139 y =0,4088x - 3,677
B Quantitative microdialysis R? = 0,992

method soo

W Different dopamine solutions

of different concentrations

perfused through the probe

Cin-Cout

B In vivo extraction fraction E4 /- - - 1

can be measured / point of NNF =9.0
Ed =041

simultaneously with "

extracellular dopamine
Cin (nM)
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Extracellular DA concentration and extraction
fraction in COMT KO and S-COMT mutant mice

. Dorsal striatum, o Dorsal striatum,
point of no-net-flux Y extraction fraction
s go
H @ 0.4
g £
£ 5 03
= S 0.2
a =
o1
o,
<
1 Nucleus accumbens, o Nucleus accumbens,
point of no-net-flux g extraction fraction

Dopamine nM
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Extracellular dopamine in PFC under levodopa ‘

Conclusions
load

B Lack of S-COMT or both COMT isoforms does not affect the
extracellular concentration of dopamine in any brain area
studied.

B Differences in the basal dopamine and metabolite levels
similar as in the dorsal striatum and nucleus accumbens

B |Levodopa-induced increase in dopamine levels greater in

B S-COMT has a notable role in the O-methylation of dopamine
all genotypes

or DOPAC in mouse brain. The role of S-COMT may, however,
be different in male than in the female mice, and it may also be

B In homozygous Comt gene knockout males the dopamine dependent on brain area.

concentration stays high longer

B Even in prefrontal cortex, the uptake mechanisms and
oxidation by MAO are efficient enough to maintain normal
dopamine levels in the absence of COMT.
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