Antonenko et al.

Supplementary Information

“tDCS-induced episodic memory enhancement and its association
with functional network coupling in older adults”

Daria Antonenko®?*, Dayana Hayek"?, Justus Netzband?, Ulrike Grittner®*°, Agnes Floel*%>"

1 Charité — Universitdtsmedizin Berlin, corporate member of Freie Universitat Berlin, Humboldt-
Universitat zu Berlin, and Berlin Institute of Health, Department of Neurology, NeuroCure Clinical
Research Center, Charitéplatz 1, 10117 Berlin, Germany; > Department of Neurology, University of
Greifswald, Greifswald, Germany; 3 Berlin Institute of Health (BIH), Anna-Louisa-Karsch 2, 10178
Berlin, Germany * Charité — Universitdtsmedizin Berlin, corporate member of Freie Universitit Berlin,
Humboldt-Universitat zu Berlin, and Berlin Institute of Health, Institute of Biometry and Clinical
Epidemiology, Charitéplatz 1, 10117 Berlin, Germany, > Charité — Universitatsmedizin Berlin,
corporate member of Freie Universitat Berlin, Humboldt-Universitat zu Berlin, and Berlin Institute of
Health, Center for Stroke Research, Charitéplatz 1, 10117 Berlin, Germany

Electric field simulation

We acquired a structural MRI dataset of an older adult (m, 67 years) to model the applied stimulation
protocol. The dataset was acquired on a 3 T Siemens Verio equipped with a 32-channel head coil at
the Baltic Imaging Center. High-resolution Tlw- (1 x 1 x 1 mm?3, TR = 2300 ms, TE = 2.96 ms, Tl = 900
ms, flip angle = 9°; using selective water excitation for fat suppression) and T2w-weighted images (1 x
1x1mm3 TR=12770 ms, TE = 86 ms, flip angle = 111°) were recorded.

The software SimNIBS 2.1.1 was used to estimate the electric field induced by tDCS, based on the
finite element method and individualized tetrahedral head meshes generated from the structural MR
images of the participant (http://simnibs.org) 2. Head reconstruction was performed using the
incorporated headreco tool based on SPM12 and CAT12 toolboxes 3. Electrode positions were placed
using the individual EEG coordinates, calculated based on four fiducials (I1z, Nz, LPA, RPA) in order to
obtain the 10/10 EEG positions *. The anode was placed over CP5 (current: 1 mA), the cathode
(current: -1 mA) was placed over the right anterior frontal cortex centered over AF4. Electrode
parameters were modeled as follows: Electrode sizes of 5 x 7 cm?, sponge sizes of 5 x 7 cm? (anode)
and 10 x 10 cm? (cathode), electrode thickness of 2 mm, sponge thickness of 8 mm, connector sizes
of 1 x 2 cm, and connector positions at the posterior (anode), and superior (cathode) edge of the
electrodes. Default conductivity values provided by SimNIBS were used (o(white matter)=0.126 S/m,
o(grey matter)=0.275 S/m, o(cerebrospinal fluid)=1.654 S/m, o(bone)=0.010 S/m, o(scalp)=0.465) °.
Simulation results (norm E) were interpolated to the individual cortical surface.

Figure 51 shows the results of electric field modeling. Maximal electric field strengths are distributed
over left-lateral temporal and parietal areas, with high intensities around the intended target area,
i.e., in the vicinity of the left temporoparietal cortex, or angular gyrus, respectively.



Antonenko et al.

0 EEOEEEOCEMN 0.2
V/m

Figure S1. Current field modeling for the stimulation configuration used in our study: anode centered over CP5
(7 x 5 cm?), cathode centered over AF4 (10 x 10 cm?), derived from FEM calculations using SimNIBS. Simulations
results are shown for one older subject (m, 67 years), interpolated on the individual cortical surface. The
distribution of electric field strength [E| is shown.
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