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Ideally neuroimaging provides a link between biology and
behaviour

Neuroimaging
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Generally rather low to fair reliability of region- and voxel-wise
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Within region reliability is rather moderate for most functional
MRI measures
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Spatial reliability across regions is consistently higher than the
reliability within each region for task-based fMRI and rsfMRI
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Pharmacodynamic mapping of drug receptor profiles using
Cerebral Blood Flow — lllustration of the concept

Correlating spatial profiles of receptor densities and drug/disease effects

Receptor density Disease/ drug effect

Correlations

Dukart et aI.| Cerebral blood flow iredicts differential neurotransmitter activiti| Scientific reiorts| 2018 _



Spatial patterns of resting state regional activity are predictive of
the underlying mechanism of action of respective compounds

Correlations with in vivo receptor density

estimates (dopaminegic compounds)
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Study design — applying the spatial correlation approach to
Parkinson’s patients resting state fMRI data
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* PD patients scanned on and off levodopa

Dukart et al., in preparation




Z-scores

Statistical analyses

Correlation analysis

——

Subject 1 Subject 2 Subject N

I 1 rimmeEn
I 2 oI 1
: e m_m
N © clls
= T < ] P
AN i - m 1w E 00T NI A LR [1110 U
g2 R I I [
(SO 4 2 8
IR Rl & w | | y ST WU - TP
> suoibal | 4 _ _ —

suoibai Ly

|-dopa

S I oo - e
» > >

m suoibal L suoibal L suoifisl —w
F|
L& L welgng  zelang N j0elang
g
I
&
o w
£s
I (e - 1 =
y — c @
suojbal i suoiBas |y suoibal | m ”
m <
L 18lang zslang N 10elgng ~

Voxel-wise group
comparisons of fALFF maps

reparation

in

Dukart et al.



Results — significant differences in spatial correlation but not in
voxel-wise analyses

1. No significant differences between PD and HC in voxel-wise group comparisons

2. PD off vs HC
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Results

Fisher's z

0.5

-0.5

Dukart et al.

-1

=]

reparation

PD on vs off

Receptor type
— 5HT1a
* — 5HT2
. . — AMPA
- : . .t — DI
" : ) . : b ., — D2
L: ::. - 73 ", :. ;j_-f — GhBRe
— —4 1 ;—, T T — Kainate
I:- . - : i3 j-: —_ M
»_. te .'. ?:. ::s _'- : —
N - " ': m— NMDA
£ -
—_— al
— a2
— adih2
I I I 1 I I I I
D2 GABAaKainate M1 M2 NMDA at a2  a4/b2
[ ]
o
45" r=038 -
£ 40
g 55 . 15-
£ ° : So E 1
@9 30 = a
E oo ¢ = B 051
o 25 e . _E J N
: T |
g 2 - —% 4 ® 'E -0.5}
$ 15 . ° s
& _— ° n -
o 10l — .
1.5
5 ° . . 1
-10 0 10 20 30 40 5HT1a 5HT2 AMPA DI

Predicted UPDRS total on (leave one out)

D2

| !
GABAa Kainate

09k

08

Sensitivity

=
»

Comparison
== PDaoflvs HC: AccT 0% Spece5TH% Sens=83%

=
w

== PD onvsHC: AcceT0%. SpeceBi% SenseTT%

=
]

o1k

04 05 08 o8 08

1-Specificity

a7

L 1

L L 1 1
M1 M2  NMDA  at a2 ad/b2



JuSpace: A tool for spatial correlation analyses of functional and
structural neuroimaging data with positron emission tomography
derived receptor maps
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Key features

*» Allows for cross-modal correlation (Pearson/Spearman/multiple linear
regression) of PET and (rs-f)MRI data
¢ Supports within and between subject designs

* Group- and individual subject level data

Dukart et al., in preparation _



Conclusions

PD patients show distinct spatial patterns of resting state alterations that match the
distribution of several neurotransmitter systems (including dopamine and serotonin)

The JuSpace tool provides the possibility to link individual subject and group level
data to underlying receptor maps

The proposed spatial correlation approach provides results that are better
interpretable in terms of underlying biology

Substantially increases the reliability of rs/fMRI analyses as compared to “classical”
voxel- or region-based approaches
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