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Results
Movement frequency and regularity
In Self, a significant main effect of group was observed for F0 (F(1,78) = 8.13, p = 0.006), with no significant effects of age (F(1,78) = 0.93, p = 0.337) or age-by-group interaction (F(1,78) = 2.48, p = 0.119). Post-hoc comparisons indicated that autistic participants produced movements at a lower frequency than non-autistic participants (difference = −0.120 Hz, t(78) = -2.85, p = 0.006; mean F0 values ± SD, AutisticA: 0.580 ± 0.212 Hz, AutisticC: 0.554 ± 0.185 Hz, NonautisticA: 0.634 ± 0.138 Hz, NonautisticC: 0.740 ± 0.215 Hz). For movement regularity in the Self condition, no main effects of age (F(1,78) = 0.35, p = 0.557) or group (F(1,78) = 1.44, p = 0.234) were observed. However, a significant age-by-group interaction was found (F(1,78) = 4.35, p= 0.040), driven by reduced regularity in AutisticC compared to NonautisticC (difference = −0.069, t(78) = −2.21, p = 0.030), whereas no group-level differences were observed in adults (difference = 0.018, t(78) = 0.66, p = 0.511). In Other, regularity did not show any significant main effects of group (F(1,78) = 2.95, p = 0.090) or age (F(1, 78) = 0.93, p = 0.339), nor their interaction (F(1,78) = 1.85, p = 0.178). For F0, no effect of age  (F(1,78) = 2.96, p = 0.089) or interaction (F(1,78) = 0.01, p = 0.918) was observed; however, a main effect of group (F(1,78) = 6.43, p = 0.013) indicated that movements were unintentionally executed by the actor at a lower frequency for autistic than non-autistic participants (difference = -0.035, t(78)= -2.54, p < 0.01).


Effects of age, group and autistic traits on CKC levels in Self 
Only significant effects are reported below across the identified local maxima, specifying the seed regions in which they were observed. See Table 3 for coordinates. As mentioned in the main text, all p-values reported were corrected for multiple comparisons using the Benjamini–Hochberg FDR procedure.
 At F0 no significant effects of group, age, or their interaction were observed across both sensorimotor regions and IFG (all FDR corrected ps >0.05).
At F1, a robust main effect of age was consistently observed across all local maxima including bilateral M1 and bilateral IFG, with adults showing higher coherence than children (all ps < 0.001).
In addition, a significant age-by-group interaction emerged in right M1 cortex (F(1,78) = 9.29, p = 0.024). Post-hoc comparisons revealed that coherence was higher in AutisticA compared to AutisticC (difference = 0.22, t(78) = 5.78, p < 0.001), and higher in AutisticA compared to NonautisticA (difference = 0.11, t(78) = 3.10, p = 0.003). In contrast, the age-related increase in the non-autistic group was weaker and did not reach significance (difference = 0.061, t(78) = 1.67, p = 0.098). No significant difference was observed between AutisticC and NonautisticC (difference = −0.015, t(78) = −0.63, p = 0.531). 
In both adults and children, GLMs including AQ and SCQ, respectively, did not reveal any significant effects of group, AQ or SCQ, nor their interaction (all ps > 0.05).

Effects of age, group and autistic traits on CKC in Other
Consistent with the analysis of the Self condition, results are reported for significant effects only across the identified local maxima, with p-values corrected. See Table 3 for coordinates.  At F0, a significant main effect of age emerged in right V1 cortex (F(1,78) = 11.6, difference = 0.090, p = 0.007) and right superior parietal lobule (SPL) (F(1,78) = 6.34, difference = 0.050, p = 0.049), with adults showing higher coherence than children. 
At F1, age-related increases in coherence were also evident in right S2 (F(1,78) = 22.9, difference = 0.087,  p < 0.001), left M1 cortex (F(1,78) = 20.3, difference = 0.078,  p < 0.001), and two right M1 cortex maxima (F(1,78)=24.2, difference = 0.077 and F(1,78) = 14.4, difference = 0.059,  both p < 0.001). In one right M1 maxima, coherence additionally differed by diagnostic group (F(1,78) = 9.51, p = 0.012; Supplementary Figure 1), with a significant age-by-group interaction (F(1,78) = 16.1, p = 0.004), driven by higher coherence in AutisticA compared with both AutisticC (difference = 0.122, t(78) = 5.38, p < 0.001) and NonautisticA (difference = 0.110, t(78) = 5.29, p < 0.001). No age-related effects were observed within the non-autistic group. 
In adults, GLMs including AQ only revealed a significant group-by-AQ interaction at the right S2 (F(1,40) = 7.27, p = 0.04) at F1; with increased CKC levels with increasing AQ in AutisticA, but decreased CKC levels with increasing AQ in NonautisticA (Supplementary Figure 2).
In children, GLM models including SCQ scores did not reveal any significant effects (all ps > 0.05).

Effects of condition, age, and group on CKC of common sensorimotor regions 
To compare CKC between action execution (Self) and observation (Other), coherence values were extracted from corresponding sensorimotor regions identified in each condition. 
For F0, peaks were located within the sensorimotor cortex, encompassing primary motor and somatosensory areas, in both conditions (Self, right [33, −8, 54], left [−41, −15, 48]; Other, right [34, −9, 63], left [−30, −18, 45]). For F1, peaks were similarly identified within bilateral motor cortex (Self, right [44, −11, 52], left [−31, −10, 61]; Other, right [37, −17, 48], left [−32, −14, 37]).
Coherence values were analyzed using LMM with condition, hemisphere, age, and group as fixed effects and subject as a random intercept.
At F0, a significant main effect of condition was observed (F(1, 234) = 66.93, p < 0.001), without significant effect of hemisphere (F(1, 234) = 0.33, p = 0.567), group (F(1, 78) = 0.031, p = 0.862), age (F(1, 78) = 2.75, p = 0.102), nor any of their interactions (all ps> 0.05).
Post-hoc analysis revealed higher CKC values during action execution compared to observation (self vs other: difference = 0.10, t(234) = 8.18, p > 0.01). 
At F1, significant effects of condition (F(1,234) = 72.9, p < 0.001), age (F(1,78) = 50.0, p < 0.001), age-by-condition (F(1,234) = 10.8, p = 0.001) and group-by-age interactions (F(1,78) = 7.50, p = 0.008) were observed. Group didn’t show a significant main effect (F(1, 78) = 1.55, p = 0.217), nor did other interactions (all ps > 0.05). Post-hoc tests again indicated higher CKC during action execution than observation (difference = 0.08, t(234) = 8.54, p < 0.01), as well as higher CKC in adults compared to children (difference = 0.11, t(78) = 7.07, p < 0.01). The differences between Self and Other conditions was larger in adults (difference = 0.11, t(234) = 8.81, p <0.01) than in children (difference = 0.05, t(234) = 3.54, p < 0.001). AutisticA also showed higher coherence than NonautisticA (difference = 0.06, t(78) = 2.97, p = 0.004), while no significant group differences were found in between AutisticC and NonautisticC (difference = 0.02, t(78) = 1.01, p = 0.318). 




