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Evaluating disease progressiona nd t her
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Eval uating di sease pro

establish disease model...
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Eval uating di sease pro

establish disease model... evaluate therapeutic outcome...
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Eval uating

establish disease model... / ~valuate therapeutic outcome...

S 5T
S 73 v

KN D SH S
Ny .«‘n o '* ', PR A
il . 4

e e
T SR i~ o
AT s'J' - . .“._\,.

KU LEUVEN
Exvivoh LILIN2 I OKSa 2FFSNJ LX Sydeée 27F 2 L2 NI dyhdmichiSrnatidnz NJ RS G | A


http://www.google.be/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=Pldtqy6d2zKnUM&tbnid=PQjhgu_4-yLJUM:&ved=&url=http://www.hetkoihuus.nl/shop/index.php?act=viewProd&productId=1242&ei=uyZtUfLKIKLJ0AXh-YD4DQ&bvm=bv.45175338,d.d2k&psig=AFQjCNF0T7RVY6gYUERpnohkqVQqdvwR8g&ust=1366194236015453
http://www.google.be/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=8v44rE3wWVjf-M&tbnid=1Br0L4qDT63kGM:&ved=0CAUQjRw&url=http://ctrgenpath.net/2011/06/comparative-pathology-lung-cancer-july-4th-2011/&ei=02PZUp2SDMmX0QXMu4DQDg&psig=AFQjCNHPHtVYfrDKrQXEI6A1wBZ3vuFM3A&ust=1390064939223337
http://www.google.be/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=8v44rE3wWVjf-M&tbnid=1Br0L4qDT63kGM:&ved=0CAUQjRw&url=http://ctrgenpath.net/2011/06/comparative-pathology-lung-cancer-july-4th-2011/&ei=02PZUp2SDMmX0QXMu4DQDg&psig=AFQjCNHPHtVYfrDKrQXEI6A1wBZ3vuFM3A&ust=1390064939223337

Monitoring lung disease dynamically

establish disease model... evaluate therapeutic outcome...

& KU LEUVEN
Noninvasive imaging for monitoring disease processes that are dynamic in time & space.
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micro-computed tomoé what??

micro-C T scanner computer memory




micro-computed tomoé what??
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3 a rsd much more!



In vivo micro-CT comes in two flavors

small FOWery high resolution Large FOV, highesolution& low-dose

v SkyScan076 |
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Lung disease imaging with uCT

UCT has shown to be very useful for studying mouse lunqg fibrosis...

OPEN a ACCESS Freely available online @ PLOS | ONE

Quantification of Lung Fibrosis and Emphysema in Mice
Using Automated Micro-Computed Tomography

Ellen De Langhe'?*, Greetje Vande Velde®, Jeroen Hostens®, Uwe Himmelreich®, Benoit Nemery®,
Frank P. Luyten'?, Jeroen Vanoirbeek®”, Rik J. Lories'?”

1 Laboratory for Skeletal Development and Joint Disorders, Department of Development and Regeneration, KU Leuven, Leuven, Belgium, 2 Department of Rheumatology,
University Hospitals Leuven, Leuven, Belgium, 3 Biomedical NMR Unit/MoSAIC, Department of Imaging and Pathology, KU Leuven, Leuven, Belgium, 4 SkyScan, Kontich,
Belgium, 5 Research Unit of Lung Toxicology, Department of Public Health, KU Leuven, Lewven, Belgium

Mouse is breathingé

A Retrospective gating to
deal with movement (4D)

fiborsis
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(De Langhe, Vande Velde et al., PLoS One 2012; 7(8):e43123)



Lung disease imaging with uCT

UCT has shown to be very useful for studying mouse lunq fibrosis...

We can do this longitudinally...
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(De Langhe, Vande Velde et al., PLoS One 2012; 7(8):e43123)



Lung disease imaging with uCT

UCT has shown to be very useful for studying mouse lunq fibrosis...

We can do this longitudinally... quantitatively... and evaluate therapy.
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(De Langhe, Vande Velde et al., PLoS One 2012; 7(8):e43123)



Lung diseases: low-dose UCT

| =i | | ! | !

baseline .

- Lung fibrosis: bleomycin-induced, silicosis

- Lunginfections: aspergill osi s, cryptococcaos:s
- Asthma, emphysema, COPD

- Lung metastasis

- é
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Kaat Dekoster (High-resolution low-dose PCT: Skyscan 1278)



Lung infection imaging with uCT

Fungal lung infection: cryptococcosis

A. control
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Long before mice show symptoms, infection can be visualized with puCT.



Lung infection imaging with uCT
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Lung infection imaging with uCT
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Progression of lung infection can be visualized & quantified with pCT.



Lung infection imaging with uCT
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Progression of lung infection can be visualized & quantified with pCT.
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Lung infection imaging with uCT
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(Vande Velde G. et &jseasModels& Mechanism*016)
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Progression of lungnfection quantified with uCT:higher power than golden standard.



Lung infection imaging with uCT
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Progression of lung infection can be visualized & quantified with uCT... In 4 dimensions!



Brain infection imaging withe MR |
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Imaging brain and bones?

O
—]

no soft tissue contrast (CAS)
Limited anatomical information
Good contrast for bone & air
Foreign body detection = good
Even better resolution

Potential radiotoxicity
3D (4D, 5D)
Easy to use

To o To Jo To To To Do Do

cheap

<
2

o o To To To To Do To Do

Good soft tissue contrast
anatomical information
Bad contrast for bone & air
Foreign body -> artefacts
Good resolution

No ionizing radiation
3D

Versatile T complicated

expensive

=== KULEUVEN
A multimodal imading approach combines the p r o 0 swdivadiual methods
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Neus Martinez-
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Effect of green tea extract (EGCG) on facial shape?

@ DS+EGCG
@]
@ Mosaic

-0,03 0,00 0,03 0,06 0,09
PC1 (24,8%)
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Observationalstudyin kids: Dr. N Martinez Abadias



Testing the hypothesis

Comparativdacialshapeanalysiq0-2 yearsold)
Europearpopulation

DS+EGCG
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Observationalstudyin kids. Dr. N Martinez Abadias



Photogrammetry
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Observationalstudyin kids: Dr. Neus Martinez Abadias



Photogrammetry
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Observationalstudyin kids: Dr. Neus Martinez Abadias



PC2 (13.9%)
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The younger the treated kids, the better the result...
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Brain and face: integration of two developing systems
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Craniofacial
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Marcucio et al, Curr Top Dev Biol, 2015

The effect of EGCG on mouse brain & facial development?



Brain and face: integration of two developing systems

Holoprosencephaly

Microcephaly

Apert syndrome

Down syndrome
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(Slidecourtesy Dr. Neus Martinez Abadias)



Down syndrome: Trisomy 21

EEEREEL R

" Down Syndrome...

so what!

www.downsyndrome-sowhat.eu
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(Slidecourtesy Dr. Neus Martinez Abadias)



Down syndrome: Trisomy 21

It
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(Slidecourtesy Dr. Neus Martinez Abadias)



Down syndrome: Trisomy 21

COL18A1
COL6A1/2
S100B
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(Slidecourtesy Dr. Neus Martinez Abadias)



DYRK1A overexpression in Down syndrome

( 2 copies DYRKl} ( 3 copies DYRKl}

Down syndrome

----------------

Dierssen, Nat Rev Neurosci 2013
Blazek et al, Hum Mol Gen, 2015

" Reduce Dyrk1A expressio@
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Epigallocatechigallate(EGCG) = (Slidecourtesy Dr. Neus Martinez Abadias)



Experimental analysis on mouse models
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: Perform longitudinal morphometric study of a Down syndrome mouse model
by in vivo non invasive imaging (SkyScan 1278 uCT and Bruker 9.4T MRI).

Pregnant Ts65Dn mice treated
or not treated (E9) UCT and MRI (Leuven, Belgium)

Pups: Ts65Dn and control mice treated and
not-treated pre and perinatally with EGCG.

P3 —— P14 — P28

Perform neurobehavioral and neurodevelopmental tests




Experimental analysis on mouse models
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Quantify and compare normal and disease-altered brain and :
craniofacial face morphological shape over time. :

Geometric morphometrics

Experimentally modulate Dyrk1A kinase activity using pharmacological
agent (EGCG) affecting the development of the brain and the face in
order to test its potential effect on their shape and integration pattern.




30 mg/Kg/day
Q@  From E9 to PD29




Brain analysis: MR imaging

PD3 PD14 PD29J




Brain volume analysis

KU LEUVEN
Sergi Llambrich Ferré



Brain shape analysis

} Barbeits-Andrés et ol [ Magnetic Reonance Imaging 34 (2016) 980).389

Fig. 3. 3D reconstruction of brain regions displaying the posiSon of lindmarks and sems lndmarks digitized an A-H planes Whale brain {3), cersbd lum (b), fimbria o
forebrain septum (d ), olfactary bulhs (e), shalamus (f), hypothalamaus (), hippocampus (h) and (i) neomrtex.




Brain shape analysis: landmarking
PD29

Axial

Positioning

Sagittal

KU LEUVEN
Sergi Llambrich Ferré



Brain landmarking

PD29

Anatomical landmarks
internal

Surface
semilandmarks

270 landmarks

KU LEUVEN
Sergi Llambrich Ferré



Shape analysis: Geometric Morphometrics

Centroid size

Procrustes
fit

How to describe the shape of an organism

~
N

NI

/

Linear measurements

(Slidecourtesy Dr. Neus Martinez Abadias)
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Brain shape analysis
PD29

TS_Treated

NT_Treated
WT_LIntreated

17 landmarks

Principal component 2

Principal component 1




