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Fig. S1. Remapping of the Yeo-7 parcellation to the subparcellation of the Desikan-Killiany
atlas used for this study. (A) Intrinsic functional networks based on Yeo, Krienen, et al. (1). (B)
Parcels of the 200 node Desikan-Killiany subparcellation were assigned to each of these
networks, and the boundaries of the Yeo 7-networks are shown with lines.




A. Age-effects on cortical thickness B. Correlation between multiscale cortical structural differentiation and cortical thickness
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Fig. S2. Cortical thickness effects. (A) The t-statistics of the identified regions that showed
significant age-related changes in cortical thickness. (B) Linear correlations between time-related
changes in cortical thickness and within/between-network structural differentiation.



Geodesic distance Microstructural profile covariance Tract strength

& & :L @8 = &
OO | D H&

_— m ___memm
EE— S . [ S . EE—— S .
5o 100 5 Tstatistic 5 0.3 07 5 Tstatistic 5 01 05 5 5

T-statistic

M visual [l M Dorsal ion [ Ventral ion [[] Limbic [[] Frontoparietal [l Default mode *Prog < 0.05

Fig. S3. Age-effects on each cortical wiring feature. The spatial maps of geodesic distance,
microstructural profile covariance, and tract strength are shown on the brain surface. The t-
statistics of age-related changes on each cortical feature within- and between-networks, with
significant (pror < 0.05) results marked with asterisks. Abbreviation: FDR, false discovery rate.
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Fig. S4. Age-effects on multiscale cortical structural differentiation after controlling for
mean structural differentiation. The t-statistics of age-effects are reported in the matrix, and
within- and between-network effects are represented with radar and circular plots, respectively.
For details, see Fig. 1.
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Fig. S5. Association between functional connectivity and structural differentiation during
development. Cross-sectional structure-function coupling between functional connectivity and
structural differentiation at different age bins. The histogram indicates a null distribution of

correlation coefficients generated based on 1,000 spin tests, and the actual r-value is represented
with a red bar.



A. Cross-sectional structure-function coupling at individual-level a o
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B. Longitudinal structure-function coupling at individual-level
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Fig. S6. Inter-individual differences in structure-function coupling. (A) The scatter plots
show cross-sectional structure-function coupling between the connections that showed significant
age-effects on both structural differentiation and functional connectivity, which are marked with 1
and 2. (B) We reported the results of longitudinal structure-function coupling.
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Fig. S7. Structural eigenvectors and age-effects on multiscale cortical structural
differentiation using different parcellation scales. (A) Results using 100 and (B) 300
parcellations. Two eigenvectors (E1, E2) estimated from the cortical wiring features (top) and t-
statistics of age-effects within- and between-networks (bottom) are reported. For details, see Fig.
1.
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C. Age-effects on multiscale cortical structural differentiation
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Fig. S8. Structural eigenvectors derived using principal component analysis and age-
effects on multiscale cortical structural differentiation. (A) Two eigenvectors (E1, E2)
estimated from the cortical wiring features. (B) The structural differentiation summarized based
on functional communities. (C) The t-statistics of age-effects on structural differentiation within-
and between-networks. For details, see Fig. 1.
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Fig. S9. Structural eigenvectors and age-effects on multiscale cortical structural
differentiation using Schaefer 200 parcellation. (A) Two eigenvectors (E1, E2) estimated from
the cortical wiring features. (B) The structural differentiation summarized based on functional
communities. (C) The t-statistics of age-effects on structural differentiation within- and between-
networks. For details, see Fig. 1.
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A. Age-effects on multiscale cortical structural differentiation of low head motion participants
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B. Age-effects on functional connectivity of low head motion participants
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Fig. $10. Age-effects on structural and functional measures based on participants with low

head motion. (A) Age-effects on structural differentiation and (B) functional connectivity. The
histograms indicate frequency of framewise displacement. For details, see Fig. 1 and 2.
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NSPN HCP - Young Adults
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Fig. S11. Structural eigenvectors of different age bins. We estimated two eigenvectors (E1,
E2) from cortical wiring features using (A) younger (age < 17) and (B) older (age = 21)
adolescence from the NSPN dataset, and (C) those using the HCP — Young Adults dataset.
Abbreviations: NSPN, the Neuroscience in Psychiatry Network; HCP, Human Connectome

Project.
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Fig. S12. Transcriptomic analysis. (A) Schema of different cell types and (B) overlap ratio
between cell-type specific genes and the genes associated with multiscale cortical wiring of

younger (age < 17) and older (age = 21) adolescence from the NSPN dataset, and young healthy

adults from the HCP — Young Adults database. Abbreviations: NSPN, the Neuroscience in

Psychiatry Network; HCP, Human Connectome Project.
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