Connectivity in the visuo-motor network during Smooth Pursuit

Y. Buscherméhle'2, J.-O. Radecke’#, T. Erdbrigger?, A. Sprenger*>°, T. R. Schneider’, R. Lencer348 J. Gross'< & C. H. Wolters'+2

1 Institute for Biomagnetism and Biosignalanalysis, University of Munster, Munster, Germany 5 Department of Neurology, University of Lubeck, Lubeck, Germany
2 Otto Creutzfeldt Center for Cognitive and Behavioral Neuroscience, University of 6 Institute of Psychology Il, University of Lubeck, Lubeck, Germany
Munster, Munster, Germany 7 Department of Neurophysiology and Pathophysiology, University Medical Center
3 Department of Psychiatry and Psychotherapy, University of Lubeck, Lubeck, Germany Hamburg-Eppendorf, Hamburg, Germany
4 Center of Brain, Behavior and Metabolism, University of Lubeck, Lubeck, Germany 8 Institute for Translational Psychiatry, University of Munster, Munster, Germany

@ yvonne.buschermoehle@uni-muenster.de

MOTIVATION METHODS

g Background

visuo-motor network enables smooth pursuit eye
movements, but function is limited in many patients S

Paradigm

Continuous pursuit °15

|

MR MEG | | Eyelink

Horizontal position

suffering from psychotic disorders B I T
I N L A A T AWV
A i W) r—
£ LT i . o ="
. . . . . R O T Yl 40 Ve St L ARV
limited temporal information on temporal dynamics of individual S R e, eliearsliopailony = :
' singleshell R AV P A A = 02— =
PN A AP A A NNt AP, N ) r | b
smooth pursuit eye movements b o E PERE R Fy >
+ 5mm source grid A A 1\ s % 1 °--200 Y
MEG offers sufficient temporal resolution for 0 Time [s] § ‘ Time [s] |
exploration of temporal dynamics e
beamforming Q
_ _ _ (3d) for each g o0 <
possibly involvement of internal forward model source grid . >
: Activity left V5 = , A
point - coherence 3
5 x10 . g-ZOO | | | | | | |
oxtract main §> 1 é’:: I Statistics (N=22)
HOW are eye measures tempora"y time series < 0 leftward ramps §- 0' A o Sing|e ramps vs mixed ramps
. . . per parcel (SVD) S -1 n, s Y 1 : '
5 ghtward ramps 3 , ‘ » 2-sided montecarlo t-test
connected to brain activity during g mixedramps (W) & .~ [sNcluster eomeetion for
-3 0 0.8 1.6 multiple comparisons

HCP atlas : = 1 =  significance: p < 0.05

230 parcels!i?

continuous predictive smooth pursuit™?

RESULTS  coherence Spectra Statistical Analysis

0.3 ] 230(_ m
| leftward ramps rightward ramps = o
— leftward ramps , P Q
9 rightward ramps . vs. mixed ramps : o
= —— mixed ramps gmf}:— §
2‘ 0_2\ _ 0'2 HZ averaging over | § o =
o3 frequencies % _ _8
2 : 2 &
[ stimulus IE 5
2 1L0—_; 10 15 ‘_D
G>J 01 Frequency [Hz]m
(&
>
m -
0 | | | | | | | 2-7 Hz S
0.3 | | | | | | | 230 E.Ih
—— leftward ramps _ > fee — @
3 rightward ramps velocity superior == : g"
= \ —— mixed ramps parietal ‘ - < . <
E‘| 0.2 A areas averaging over %"5} T c_'eh
‘; frequencies * %:E g
- : ®
= 9-13 Hz A " = 3
o l (‘ ’ "0 5 10 15 8
Q>J . ’ Frequency [HZ]
” velocity
> ?"t v
L : ‘. S mean t-values
0 | | | | . . . . TS
0 10 20 30 40 0 5
Frequency [HZz]
Saccade Analysis
Simulation Recordings Intersaccadic intervals
CONCLUSION - T e N
F
_ _ S, | 3000
single ramps > mixed ramps 2 100
O i
9
Single ramps show significantly higher coherence than S 0 05 1 15 0 05 1 15 2000
mixed ramps, even brain activity shows similar Time [s] Time [s] Z
coherence in leftward and rightward ramps. I — T 1000
- ey &
rhythmicity in saccade occurrence 2 W
& 0 et [ .
Effects in delta band (2-7 H to b ted t 0. : - 1 "
ects in delta ban ( Z) seem 0 be connected to 0o 10 20 30 40 0 10 20 30 40 35Hz i Is]
rhythmicity of saccade occurrence. This suggests the Frequency [Hz] Frequency [Hz]
iInvolvement of an internal forward model, increasing
REFERENCES

the probability of a corrective eye movement (here:
saccades) after a certain amount of time.

1Glasser, M. F., Coalson, T. S., Robinson, E. C., Hacker, C. D., Harwell, J., Yacoub,
Ly E., Ugurbil, K., Andersson, J., Beckmann, C. F., Jenkinson, M., Smith, S. M., & Van
B — . . e Essen, D. C. (2016). A multi-modal parcellation of human cerebral cortex. Nature,
Universitat 536(7615), Article 7615. https://doi.org/10.1038/nature 18933

>0§ Institute for M unster Tait, L., Ozkan, A., Szul, M. J., & Zhang, J. (2021). A systematic evaluation of

visual, parietal & motor areas

source reconstruction of resting MEG of the human brain with a new high-resolution

atlas: Performance, precision, and parcellation. Human Brain Mapping, 42(14),

4685—4707. https://doi.org/10.1002/hbm.25578

Funded by Bundesministerium 3Lencer, R., Nagel, M., Sprenger, A., Zapf, S., Erdmann, C., Heide, W., & Binkofski,
% F. (2004). Cortical mechanisms of smooth pursuit eye movements with target

Deutsche fir Gesundheit blanking. An fMRI study. European Journal of Neuroscience, 19(5), 1430-1436.
Forschungsgemeinschaft https://doi.org/10.1111/j.1460-9568.2004.03229.x

ACKNOWLEDGEMENTS

This work was supported by the Deutsche Forschungsgemeinschaft (DFG), projects
WO0O1425/10-1, GR2024/8-1 & LE1122/7-1 and by the Bundesministerium fur
Gesundheit (BMG) as project ZMI1-2521FSB006, under the frame of ERA PerMed
as project ERAPERMED2020-227.

iomagnetism and
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Most effects are in visual and parietal areas but for the
stimulus coherence, also motor areas (incl. FEF), are
active. Some more areas show effects and need to be
analyzed further. Many effects are lateralized.

Many areas in accordance with literaturel3l.
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