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Figure S1: lllustration of the established correction steps using unsuppressed water signals including Phase Correction
(PhCor), Frequency drift Correction (FrCor) and Eddy current Correction (EcCor) are applied before motion compensation.



Figure S2 shows the results for tests on the stationary phantom to define the ground truth (GT) ADCs. Fig. 2A documents

the effect of signal phasing on the ADC estimation. Although no change on the water ADC is visible, the metabolite ADCs are

affected non-negligibly by phase correction (PhCor). This is assigned to compensation of incoherencies in single acquisitions

(e.g. due to table vibrations). The application of MoCom (reference level of 15%) merely leads to a lowering of ADCs within

the CRLBs. Thus, GT in the stationary phantom is defined by ADCs derived after PhCor, but without MoCom. Fig. 2B reveals

the mono-exponential decay of the water signal area in the stationary phantom, typical for unrestricted Gaussian diffusion.
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Figure S2: Illustration of effects of the different signal processing steps on ADC estimation in the stationary phantom. A)
includes the numerical data for metabolites and water signals. The water ADC stays almost constant during signal
processing. In contrast, the ADCs of metabolites reduce markedly with phase correction (PhCor), whereas motion
compensation (MoCom) has merely a marginal effect on the metabolite ADCs (not exceeding the range spanned by CRLBs).
Thus, ground truth (GT) ADCs were defined by the PhCor results, before MoCom. B) shows the area and SNR decay of the GT
water signal together with a mono-exponential fit.
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Figure S3: Depiction of weighted mono-exponential fits for metabolite ADCs shown for an exemplary set of metabolites from
the sequential fitting approach for a single subject (weighting factors derived from the area CRLBs; confidence interval (Cl)
visualized by dashed lines; measurement points outside the Cl are considered as outliers and do not contribute to the final

fit).



water Asp [GABA| Tau | Etn | PE | Cr [ PCr [ Glu [ NAA[NAAG] ml | sl | Glc [PCho| GPC | GSH| MM | o
: =[] wio Mocom |[ — Median o
= + Mean ©
qg,’ - 9 [ w Mocom = 2. 7o _5
£ = 2
° 5
2 s Eas v
_ .
B . =] 7
8.2 22 1.6 2.9 13 22 1.4 11 2.0 1.5 17 1.6 1.8 33 21 % 1.2 0.
: : h
9% ‘ 7.5 N["?:‘“f“ﬁg)sl ‘1.2 ‘0.6 ‘Z.Z ‘0.6 ‘1.4 ‘0.9 11.5 ;1.3 ‘1.0 ‘1.3 ;1.0 ‘1.3 ‘2.7 ‘1.5 / ;0.6 7‘0.29 32%
8.0 . 1.9 11 2.8 1.5 24 1.3 11 20 1.4 15 1.7 1.4 3.2 22 7 1.0 0.57
-7% 7.5| M[e;’o!‘aﬂrl‘me/gc ‘1.3 ‘0.7 ‘2.2 ‘0.8 ‘1.3 ‘0.8 t1.2 ‘1.3 ‘1.0 1’.6 ‘0.9 ‘0.9 ‘2.7 ‘1.5 % ‘0.5 ‘023}‘ -31%
0.6 13 1.2 1.6 0.6 11 0.4 0.5 0.6 0.2 0.9 0.2 1.0 1.2 0.5 7 0.6 0.37,
-50% ‘ 0.3| [S10D‘ ﬁﬂDI’g] ¢0.6 ‘0.4 ‘1.5 ‘0.3 ‘1.0 ‘0.3 11.2 ;0.3 ‘0.1 11.0 f0.4 ‘0.8 = 1.2 =0.5 /% ;0.4 ‘026}‘ -7%
] Nr. of valid 5 e O 4 5 6 9 10 8 9 ol s 10 1» )
0% 1o1 estim;tels 6 ‘ 4 f 6 7 5 ‘ 6 * 5 f 10‘ ] f 9‘ 8 f 8 f 4 7 ‘ 12‘ 8 ‘ 2%

Figure S4: Tabulated cohort ADCs as obtained by sequential fitting. They agree well with results obtained by simultaneous
fitting. The reduced number of valid estimates in comparison to the simultaneous fit approach is attributed to the missing
constraint in the second diffusion dimension reducing the fitting stability.
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Figure S5: Visualization of the definition of the reference level using the top 15" percentile for two subjects. Estimated areas
of the water resonance in subsequent acquisitions are plotted for the maximum b-value used in two subjects. On the left, a
large spread of signal amplitude represents a case where motion seems to have a large effect, while on the right most
acquisitions yield signal levels near the maximum, while only a minor portion of acquisitions seems affected by motion. In
both cases, the distribution of amplitudes is non Gaussian and the maximum attainable signal is visually well defined and
well represented using the described percentile criterion. In both cases (and this is valid for the whole cohort) the standard
deviation of acquisitions within the top 15" percentile is between 1 and 3%.




