eTable 1 Demographic and clinical characteristics of the participates

Gender Days Since  Fazekas FMA Location
Stroke

Age(years)

Patient

scores side

42

Scores
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40

47
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55
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11
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44
37
32
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39
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42 69 F 4 1 L
43 51 F 5 2 9 L
44 59 F 4 1 30 R
45 62 F 3 1 28 R
46 75 M 4 1 66 R
47 63 M 3 1 60 R
43 62 M 5 1 33 R
49 54 M 3 1 68 R
50 62 M 4 2 5 L
S1 60 M 3 1 68 L
52 59 M 4 1 61 R
33 32 M 3 1 65 R
54 63 M 5 1 15 R
55 64 M 3 1 65 R

Abbreviations:y=years; M=male;F=female;FMA=Fugl-Meyer assessment;L=left; R=right.

eTable 2 Statistical Comparison of Mean SC between PA and HC

3C PA Vvs. HC PA vs. HC
(flipped) (non-flipped)
PoCG_ipsi and SPG_ipsi <0.0071*** <0.001%**
PreCG _ipsi and PoCG _ipsi <0.001%** <0.001***
PreCG_contra and PoCG_contra <0.001%** <0.001%**
PoCG_contra and SPG_contra <0.0071%*** <0.001 ***
PoCG_contra and THA contra <0.001%*** <0.001%***
PreCG_contra and SPG_contra <0.0071%*** <0.001 ***
SPG_ipsi and PoCG_contra <0.001%** <0.001***
SPG _ipsi and SPG_contra <0.0071%** <0.001%%**
PoCG_ipsi and SPG_contra <0.001%** <0.001%***
PoCG _ipsi and THA contra <0.0071%*** <0.001 %**

Abbreviations:SC=structural connectivity; PA=Stroke Patients; HC=Healthy Controls; PoCG=
Postcentral gyrus;SPG=Superior parietal gyrus;PreCG=Precentral gyrus;THA=Thalamus; ipsi =

ipsilesional; contra = contralesional.



eTable 3 Statistical Comparison of Mean FC between PA and HC

FC PA Vvs. HC PA vs. HC
(flipped) (non-flipped)
PUT ipsi and PUT_contra <0.001%** <0.001%#*
PoCG ipsi and PoCG_contra <0.0071*** <0.0071%**
PoCG _ipsi and PreCG_contra <0.0071*** <0.0071%**
PoCG _ipsi and SPG_ipsi <0.0071*** <0.001%**
THA ipsi and THA contra <0.001*** <0.001%**
PreCG_contra and THA contra 0.02" 0.02"
THA ipsi and PreCG_contra 0.04" 0.04"
SPG_ipsi and SPG_contra 0.04" 0.04"
THA ipsi and PoCG_contra 0.04" 0.04"
PreCG_ipsi and PreCG_contra 0.05" 0.05"
PoCG_contra and THA contra 0.05" 0.05"

Abbreviations:FC = functional connectivity; PA=Stroke Patients; HC=Healthy Controls; PUT=
Lenticular nucleus, putamen; PoCG=Postcentral gyrus;PreCG=Precentral gyrus; SPG=Superior

parietal gyrus; THA=Thalamus;ipsi = ipsilesional;contra = contralesional.



eFigure 1
Distribution of the lesion areas in patients

Note:The lesion areas overlapping across patients were rendered on the
brain.Group-level lesion overlap map showing the spatial distribution of ischemic

lesions in 55 patients. The color bar represents the number of patients with a lesion at
each voxel.

Abbreviations:L=left; R=right.



eFigure 2
The anatomical locations of SC regions
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eFigure 3
The mean SC of WM in PA and HC
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eFigure 4
Correlation Analysis Between SC and FMA Scores
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Postcentral gyrus;SPG=Superior parietal gyrus;PreCG=Precentral gyrus;
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eFigure 5
The anatomical locations of FC regions
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Abbreviations: FC = functional connectivity;PUT=Lenticular nucleus, putamen;
PoCG=Postcentral gyrus;PreCG=Precentral gyrus;SPG=Superior parietal gyrus;
THA=Thalamus;ipsi = ipsilesional; contra = contralesional.



eFigure 6
The mean FC in PA and HC
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Abbreviations:PA=patients; HC = healthy controls;FC = functional connectivity;
PUT=Lenticular nucleus, putamen;PoCG=Postcentral gyrus;PreCG=Precentral gyrus;
SPG=Superior  parietal  gyrus;THA=Thalamus; ipsi=ipsilesional;contra =
contralesional.



eFigure 7
Correlation Analysis Between FC and FMA Scores
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Supplementary materials on mediation analysis for

Structural-Functional Connectivity Coupling in Motor-Brain Networks
Following Acute Ischemic Stroke

Mediation Analysis

To assess FC as a mediator of the relationship between SC and motor functional
outcome, we considered all possible mediation models where the FC feature could
serve as a mediator between the SC feature and the behavioral outcome (FMA). To
account for the issue of multiple testing arising from the evaluation of multiple SC—
FC mediation models, we applied false discovery rate (FDR) correction to the
mediation analyses. Specifically, for each candidate mediation model, the significance
of the indirect effect was evaluated using a bootstrap-based test, yielding an
associated P value. These P values from all the tested mediation models were then
jointly corrected using the Benjamini—Hochberg procedure to control the FDR at q =
0.05. A mediation analysis was performed using a bootstrap method within the
PROCESS macro of SPSS (Brain Behav. 2020;10). A bootstrap sample size of 10,000
was used to estimate the significance of the indirect or mediating effect, yielding an
estimated B coefficient and confidence interval (CI). The indirect effect was
considered significant if the 95% CI did not include zero. Mediation analysis involves
testing five pathways (sFigure 1): (1) Path c, the total effect of SC on motor function;
(2) Path a, the effect of SC on FC; (3) Path b, the effect of FC on motor function
controlling for SC; (4) Path ¢’, the direct effect of SC on motor function controlling
for FC; and (5) the indirect effect (a x b), the product of paths a and b. The total effect
(c) is the sum of the indirect effect (a X b) and the direct effect (c’).

These causal pathways are estimated using the following set of three linear
regression models:

DHY=ir+cX+ea

QM=i:+aX+e

B)Y=iz+tc'X+bM+ e

where in Equation 1, the coefficient ¢ represents the total effect (Path ¢) of SC
(X' ) on motor outcome (Y ), without accounting for the mediator. In Equation 2, the
coefficient a represents the effect of SC (X ) on the mediator, FC (M ) (Path a). In
Equation 3, the coefficient b represents the effect of the mediator, FC(M ), on motor
outcome (Y ) after adjusting for the independent variable, SC(X ) (Path » ). The
coefficient ¢’ represents the direct effect (Path ¢”) of SC on motor outcome that is not
accounted for by the mediator. In all the equations, is, iz, and i3 denote intercept terms,
whereas ¢, &2, and ¢; denote residual error terms.

Mediation Analysis of Structural Connectivity, Functional Connectivity, and
Motor Function

We investigated the relationships among SC, FC, and motor function in AIS
patients using multimodal fMRI and mediation analysis. However, unfortunately, no
significant results were found after the mediation analysis in the original manuscript



underwent rigorous correction (sTable 1) .

sFigure 1

Path diagram of mediator model

[independent variable ] ‘fDependent Variable
(X) SC J Total Effect(c) | (Y) Motor Function

Mediator (M) FC
9 N

independent variable ] ._fDependent Variable
GOS8 ] ¢’ | (Y) Motor Function

c¢= Total Effect of SC on Motor Function
SC
a=_ Effect of SC on FC
SC
b= Effect of FC on Motor Function
FC|sc
¢’=Direct Effect of SC on Motor Function
SC|FC
Indirect Effect=axb= Effect of SC on FC xEffect of FC on Motor Function
SC FC|SC
Note: Variables in the left of | represent the variables, and in the right of | represent the controlling
variables.

Abbreviations:SC=structural connectivity; FC=functional connectivity.



sTable 1 Results of mediation analysis after multiple corrections

3C FC Path a Path a Path a Path b Path b Path b Direct c' Dir?ct Direct c' Total ¢ Total ¢ Total ¢
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TS e ecGromtm 0137032 Lpglnoaseoes7 P00 et oor FRRES 0aseo0s FOG
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P‘;gg:ic%i;:d SP(gﬁc;’fit;iand 0027  0.842 [gig% 0312 0018 [822’71] 0264 0.042 ['067_?2’8i -0.256 0.06 ['0'07.?25
ngg:i%it‘;‘:d gg%g(—:g’jg; 0.072  0.603 ['é.'gzg]’ 0.288  0.029 [8258] 0.235  0.073 [83985] -0.256 0.06 [_Ob%(l)gﬁ
P‘;gg:ic%i;:d Sﬁ?{i’iﬂi‘ﬁ‘f 0.044  0.747 [8:315(;’] 0405  0.002 [8_'61231]’ 0274 0.029 [-Oi)gjgii -0.256 0.06 ['0'07.?25
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Direct

e FC Path a Path a Path a Path b Path b Path b Direct ¢' ) Direct ¢' Total ¢ Total ¢ Total ¢
(Beta) (P)  (95%CI) (Beta) (P)  (95%CI)  (Beta) ;) O3%CD  (Bet) (P) (95% CI)
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Note:Path a: the effect of structural damage on altered functional connectivity; Path b: the effect of structural damage on motor impairment; Path c’: the direct effect
of structural damage on motor outcome after controlling for the mediator; axb effect, referred to as the indirect effect of the mediator. The total effect (c) is the sum
of the indirect effect (axb) and the direct effect (¢”).

Abbreviations:SC = structural connectivity; FC = functional connectivity; PoCG=Postcentral gyrus; PreCG=Precentral gyrus; THA=Thalamus; SPG=Superior
parietal gyrus; SMA=Supplementary motor area; PUT=lenticular nucleus, putamen; ipsi = ipsilesional;contra = contralesional.






