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Figure S1. Chemical shift selective imaging (cssi) for the visualization of lipid distribution in the zebrafish head at 28.2 T. For
these measurements, wild-type three-month-old adult-zebrafish, fixed in 4% buffered paraformaldehyde were utilized as described
previously. [A] Sagittal 2D RARE image without fat suppression. Chemical shift artifact causes displacement of lipids in the fre-
quency-encode direction, which increases with B.. [B] Sagittal 2D RARE image with fat suppression. [C] Lipid signal obtained by 3D
cssi. [D] 3D cssi signal (red color scale) overlayed on 3D RARE image (grey color scale), showing the distribution of lipids in the
zebrafish head. Data acquisition and processing were performed using Paravision 360 v3.3. Acquisition details: 2D RARE images:
TR = 3000 ms, TE = 5.6 ms, ns = 64, resolution 23 um x 23 pm x 100 um, RARE factor 4. 3D RARE image: TR = 1800 ms, TE = 6.1 ms,
ns =4, resolution 23 pm x 23 um x 47 um, RARE factor 16. 3D cssi image: TR = 2000 ms, TE = 4.5 ms, ns = 1, resolution 94 um x 94 pm
x 188 um, shift selective excitation frequency 1200.7 MHz (1.24 ppm), excitation pulse bandwidth 2000 Hz (1.6 ppm). (a) brain; (b)
muscle; (c) dentary; (d) sternohyoid; (e) liver
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Figure S2. Full comparison of echo times in single voxel localized 'H MRS spectrum from adult zebrafish midbrain at 17.6 T and

28.2 T, in the range between 15 ms and 144 ms. [A — B] Single voxel localized MRS spectra acquired for echo times at 17.6 T and 28.2

T, respectively. [C - D] Comparison of spectra obtained at a short echo time of 15 ms and a long echo time of 144 ms at 17.6 T and

28.2 T. Particular attention is directed towards the lactate 180° phase shift at 144 ms, contributed to J-coupling induced signal dephas-

ing. This effect is prominently evident at 17.6 T. However, at 28.2 T, due to escalated chemical shift displacement effects, the lactate

signal acquired at 144 ms became indistinguishable from spectral noise, highlighting the necessity for compensation strategies to

address these effects. [E] T2 relaxation times estimated for brain metabolites by mono-exponential line fitting at 28.2 T and 17.6 T. T>

relaxation times of individual metabolites were estimated using PRESS signal intensities acquired at various echo times. T2 was

estimated using a non-linear least squares algorithm to fit the mono-exponential function described by It = A + Io - exp (-TE / T2 ).

Here, It represents the signal intensity at TE, A is the absolute bias, and Io is the signal intensity at TEo. “Measurements were per-

formed with n =1 as a proof-of-principle.



Molecules 2025, 30, 4320

4 of 4

SNR

ns

128

256

512

1024

2048

4086

8182

150

100

50

r|.un

2 min

4 min

8.5 min

17 min

34 min

1h 8 min

2h 16 min

4h 33 min

2000

|
i P |
.-QW. WWV-' *‘#‘I WW “WMWM

i i
f [y i
U Pe L VTR U 0 WL L N P
|

i A
/| L /
PP, S el L LY W“M’\Mwﬁﬁwﬂqﬂ—
|
1
| LS "
3 P B L -_,_,_A,,_.—ﬂ"‘-..h'v'.w'u_.___..._,_
|

i
o]
-

e D g | R 0 e S B e W
|

U, L P TR LU T I B
|

e - - "\"'\'"x.'\ .fl-—' .'_ ISR A S T Pt s
|

1 | |
w5 40 35 3o 25 28 15 10
'H & (ppm)
4000 6000 8000 10000
ns

— SNR according to y/ns
@ Sampled data

Figure S3. Impact of ns in localized "H MRS from adult zebrafish mid-brain at 28.2 T. [A] Single voxel localized MRS spectra
acquired from the mid-brain of an adult zebrafish, acquired with increasing ns [B] SNR of the tCr signal at 6 = 3.03 ppm as a function
of ns. Acquisition details: TR = 2000 ms, TE = 15 ms, a voxel size of 0.8 x 0.8 x 0.8 mm? with Vvexel = 512 nL, 2048 acquisition points,
acquisition bandwidth 11904 Hz / 9.91 ppm, tBW = 15 kHz, 4 dummy scans, v1 =3 ppm. Water suppression and outer volume sup-

pression were applied as specified in the method section.



