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Model predictions at different parameter sets   
In order for the model to match the experimental observations it has to satisfy two conditions: (i) sleep at the baseline should be in the range of experimentally observed mean ± SEM, which implies sleep start time between 23:43 and 00:40; (ii) ΔtCBTmin in response to the control protocol should likewise be in the range of the experimentally observed mean ± SEM, which gives 1.01 – 1.19 h. Sleep duration is set to 7.7 h and is not strongly affected by change of χ, k, and q. Such wide distribution of the allowed dynamics necessarily means that there is a multitude of parameter sets satisfying these conditions. Figure S1 summarizes these parameters sets, which lie in the yellow area. 

It has to be noted, that although all these parameter sets satisfy our general conditions for match to the experiment, there are slight variations of the model dynamics at these sets. For example, sleep start time that lead to the shift of the CBT minimum within the required range of 1.01 – 1.19 h are closer to 23:43 at the top border of the yellow area and to 00:40 at the bottom border in Fig. S1. The dashed lines show where the sleep start time is outside the required region, but when the second condition can still be satisfied. 
Dynamics at default parameter values (point B)
It is immediately apparent that there is no solution for χ at the default values of k=0.55 and q=1/3 (point B in Fig. S1) that satisfies both conditions with the used light profile. At these default values of k and q the highest value of χ that still allows circadian entrainment at the given ambient light exposure is 66.5 hours which leads to baseline sleep onset at 01:12 and ΔtCBTmin =1.9 h. Decrease of χ at this k and q allows achieving the sleep start time that satisfies the first condition, but at the same time lead to further advance of the CBT minimum, meaning that second condition cannot be fulfilled. It is possible, however, that at other ambient light conditions such solutions might be found, but we have not tested this possibility here. 
Dynamics at different parameter sets inside the solutions range

It can be expected that the predictions in Figs 4-8 of the paper will be similar for different parameter sets, because we did not observe any strong nonlinearities in the system’s response to change of k, q, and χ in the examined parameters range (see Fig. 9). Nevertheless, we have examined whether predictions hold for different parameter sets by checking the model dynamics at different points of the diagram in Fig. S1. In particular, Figure S2 compares the predictions for the dependence of ΔtCBTmin and mean shift sleep drive on the shifts start time at different parameter sets indicated with A, C, D, E and F in Fig. S1. The parameter set A is the same as used throughout the paper. As seen in the figure predictions for adaptation at different shift start times are qualitatively similar for the different parameter sets for both control and treatment protocols. 

Dynamics at different ambient light exposure

In our study we have tried to reconstruct the experimental protocol in [25] as close as possible by accordingly implementing the data for light intensities and timing of light where provided. However, a number of inputs required for simulation were not recorded in the experiment. One of such inputs is the ambient light exposure during the times when subjects were not in the laboratory. Therefore, in order to see whether our predictions are robust we have examined different ambient light protocols. In particular, we have tested different light intensities and different shapes of light. Some of the examples are demonstrated in Fig. S3. 
Since we needed to match the model to experimental data, we have had to slightly adjust the parameters of the model accordingly, such that the baseline sleep and wake onset times, as well as the change of the core body temperature minimum location fall in the range of mean ± SEM of the experimental data. Note, that change of the parameters is justified since the subject having the same response to different ambient light condition should have different intrinsic characteristics. Table S1 demonstrates examples of the suitable parameter sets for each of the presented light profiles. Note that for each of these light profiles there is a range of parameters satisfying the experiment, similar to that shown in Fig. S1 calculated for profile 2 in Fig. S3. 
In order to check whether the predictions for the model dynamics are robust for these different ambient light profiles we have again examined the dependence of adaptation on the start time of the shifts. The model predictions for these different light profiles are compared in Fig. S4. As can be seen from the figure, as soon as the parameters of the model are adjusted in accord with experimental observations, the other predictions of our model remain very nearly the same for different ambient light conditions. The plots overlap so much that it is even hard to distinguish them. 

Obviously there is an unlimited number of possible ambient light profiles, and we cannot test them all. In all the light profiles that we have examined the maximum light intensity is higher than lighting during the shifts in control protocol, and “sunrise”/“sunset” times are always the same. However, given that (i) different parameter sets satisfying the match to experiment at a given light profile lead to the same predictions for optimal and worst shift times (Fig. S2), and that (ii) at different ambient lighting the model leads to the same predictions once the parameters are adjusted (Fig. S4), it is possible that the predictions will also hold for other ambient light conditions as long as the ambient lighting is the same during baseline and shifts protocol.  
