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Figure 1:
“Figure 1.xlsx” contains the data associated with Figure 1b, Figure 1c, Figure 1d as separate sheets:
Fig. 1b shows fluorescence intensity kinetics of CFPS at 30 °C and 37 °C with the TlpA preincubated from T7-tlpA linear templates. Column 1 is time in hours. Columns 2–4 show the intensity data (a.u.) of 30-degree assays, and Columns 5–7 show the intensity data (a.u.) of 37-degree assays. Similarly, Figure 1c shows fluorescence intensity kinetics of CFPS at 37 °C and 45 °C. In Fig. 1C, column 1 is time in hours, columns 2–4 and columns 5–7 present the data at 37 °C and 45 °C, respectively. The data of the 37-degree group is the same in Fig. 1b and Fig. 1c. Fig. 1d compares the fluorescence data at 30 °C, 37 °C, and 45 °C. Column 1 shows the selected time moment, columns 2–4, columns 5–7, and columns 8–10 show the data at 30 °C, 37 °C, and 45 °C, respectively.
Figure 2:
“Figure 2.xlsx” contains the data associated with Figure 2a, c, d, and e as separate sheets:
In Figure 2a, row 1 shows the different experimental temperatures for the activation screening in CFPS solutions. Temperatures are from 30 °C to 45 °C. Each temperature group are measured with three replicates of fluorescence intensity.
Figures 2c and 2d present the bidirectional thermal regulation system with the pre-incubated TlpA expressed from PJ23101-tlpA36 and T7-tlpA36 linear templates, respectively. The first column in both sheets is time in hours. The first row represents the headers of time (h), and experimental conditions, as the promoter J23101 (Figure 2c) or T7 (Figure 2d), as well as the experimental temperatures of 30 °C (column 2-4), 37 °C (column 5-7), 45 °C (column 8-10).
Figure 2e compares the activation effects at 37 °C and 45 ℃ of two systems (J23101 or T7 for TlpA expression) at the 4th and 8th hour. The data is collected from Figures 2c and 2d. Row 1 shows that the experiments are set at 30 ℃ (column 3-5), 37 ℃ (column 6-8), and 45 ℃ (column 9-11). Column 1 shows the two systems of J23101 and T7. Column 2 is the time points (4th hour and 8th hour) for each group comparison of the different promoters. Rows 2-3 are the group of J23101, while rows 4-5 are the T7 groups.
Figure 3 and Figure 4:
Figure 3 & 4.xlsx contains the data associated with Figure 3h and 3i, and Figure 4d as separate sheets. Flow cytometry data are separated, named as 30 ℃.fcs, 37℃.fcs, 45 ℃.fcs, and Negative 30 ℃.fcs, which generate Figures 3c to 3g.
[bookmark: OLE_LINK2]In Figures 3c to 3f, flow cytometry results compare the percentage of the activated artificial cells at different temperatures of 30 ℃, 37℃, and 45 ℃ while Figure 3c presents the negative control of the artificial cells with no DNA templates incubated at 30 ℃.
Figure 3g arranges the data from Figures 3d to 3f, which displays the intensity comparison of different temperature groups.
In Figure 3h, column 1 is the unit of the sheet data as the fluorescence intensity over OD600. Row 1 shows the comparison groups in this graph as 30 ℃, 37℃, 45 ℃, and Negative 30 ℃, related to the incubation temperatures and negative control of artificial cells. Each group has 3 replicates.
In Figure 3i, the normalized mean intensities of the data in three groups are calculated by deleting the background intensity of each vesicle, which is read from over 150 replicates for each group in ImageJ software. Row 1 is the three incubation temperatures of artificial cells. Columns 1-3 are the measured and calculated normalized mean intensity of artificial cells at 37 ℃, 45 ℃, and 30 ℃ in order.
In Figure 4d, the normalized mean intensities of beads are calculated by deleting the background intensity of each bead. Each group contains 10 values. Columns 1-4 are the normalized mean intensity of mWasabi beads at 30 ℃ (column 1) and 37 ℃ (column 2), as well as mScarlet beads at 37 ℃ (column 3)  and 45 ℃ (column 4).


[bookmark: OLE_LINK1]Supplementary data. 
The file “Supplementary raw data.xlsx” contains the data associated with the supplementary information. Each sheet contains the data for one graph. 
All the uncut agarose gels and SDS-PAGE gels in Figures S2, S5, and S7 are separate files.

Figure S2:
In Figure 2a-raw image, column 1 shows the separated DNA ladder with 4 marked-size bands. Columns 2 and 3 are the bands of P7-tlpA36 and PJ23101- tlpA36, respectively.
In Figure 2b_raw image, column 1 shows the separated DNA ladder with 4 marked-size bands. Columns 2 and 3 are the bands of PtlpA36-mWasabi and PlacI-tlpA36, respectively.
Figure S3:
In Figure S3a sheet, column 1 is time in hours. Row 1 displays different temperature conditions. The last group (columns 20-22) presents the negative control group without DNA templates incubated at 30 ℃. Three replicates of fluorescence intensity are measured for each group, presented in three columns.
In Figure S3b sheet, column 1 is time in hours while Row 1 presents the names of experiment groups. The group name contains the incubation temperature, reporter templates, and the existence of preincubated TlpA proteins. Columns 2-4 are 37 °C_ tlpA+ mWasabi. Columns 5-7 are 37 °C_ mWasabi (no repressor DNA). Columns 8-10 are 30 °C_tlpA+ mWasabi. Columns 11-13 are 30 °C_ mWasabi (no repressor DNA).
In Figure S3c sheet, column 1 shows two experiment temperatures as 37 ℃ and 30 ℃.  Row 1 displays two experimental conditions. One contains both preincubated TlpA and reporter templates, the other only contains reporter templates.
Figure S4:
In Figure S4a sheet, column 1 displays the time in hours. Row 1 is the experiment conditions, showing the CFPS solutions are incubated at 30 ℃ (Columns 2-4) or 37 ℃ (Columns 5-7), containing the expressed TlpA from 2 nM T7-tlpA linear templates and 10 nM PtlpA36-mWasabi linear templates.
In the Figure S4b sheet, column 1 displays the time in hours. Row 1 is the experiment conditions with the same temperature condition as Figure S4a, while the concentration of T7-tlpA linear templates is only 0.4 nM for each group.
In the Figure S4c sheet, column 1 displays the time in hours. Row 1 is the experiment conditions with the same temperature condition as Figure S4a, while the concentration of T7-tlpA linear templates is only 0.1 nM for each group.
In Figure S4d sheet, column 1 is the experiment contents with different linear templates (PlacI-tlpA or T7-tlpA) or different concentrations of T7-tlpA. Row 1 shows two temperatures of 30 ℃ (Columns 2-4) or 37 ℃ (Columns 5-7). Each group has 3 replicates.
Figure S5:
Figure S5-raw image shows the whole SDS_PAGE of one protein marker and 9 CFPS solutions. Column 1 shows the protein marker with two marked bands. Top row shows the information for 9 CFPS solutions. Columns 2-4 are Promega CFPS kit expressing TlpA from PJ23101- tlpA36 at 30 ℃, 37 ℃, and negative control (no DNA) at 30 ℃. Columns 5-7 are NEBExpress CFPS kit expressing TlpA from P7-tlpA36 at 30 ℃, 37 ℃, and a negative control (no DNA) at 30 ℃. Columns 8-10 are PURExpress CFPS kit expressing TlpA from P7-tlpA36 at 30 ℃, negative control (no DNA) at 30 ℃, and 37 ℃.
Figure S6
In Fig. S6a, column 1 represents the time in hours. Fig. S6a shows the data of the fluorescence kinetics at 30 °C and 37 °C with reporter concentrations of 5, 10, and 20 nM. The sequence is listed as 30 °C 5 nM (col. 2-4), 30 °C 10 nM (col. 5-7), 30 °C 20 nM (col. 8-10), 37 °C 5 nM (col. 11-13), 37 °C 10 nM (col. 14-16), 37 °C 20 nM (col. 17-19).
In Fig. S6b, column 1 represents the time in hours. Fig. S6b shows the data of the fluorescence kinetics at 45 °C and 37 °C with reporter concentrations of 5, 10, and 20 nM. The sequence is listed as 45 °C 5 nM (col. 2-4), 37 °C 5 nM (col. 5-7), 45 °C 10 nM (col. 8-10), 37 °C 10 nM (col. 11–13), 45 °C 20 nM (col. 14–16), 37 °C 20 nM (col. 17–19).	
In Fig. S6c, column 1 represents the selected time in hours. Fig. S6c shows the comparison of fluorescence data at 30 °C and 37 °C with reporter concentrations of 5, 10, and 20 nM. The sequence is listed as 30 °C 5 nM (col. 2-4), 37 °C 5 nM (col. 5-7), 30 °C 10 nM (col. 8-10), 37 °C 10 nM (col. 11–13), 30 °C 20 nM (col. 14-16), 37 °C 20 nM (col. 17-19).
In Fig. S6d, column 1 represents the selected time in hours. Fig. S6d shows the comparison of fluorescence data at 45 °C and 37 °C with reporter concentrations of 5, 10, and 20 nM. The sequence is listed as 45 °C 5 nM (col. 2-4), 37 °C 5 nM (col. 5-7), 45 °C 10 nM (col. 8-10), 37 °C 10 nM (col. 11–13), 45 °C 20 nM (col. 14-16), 37 °C 20 nM (col. 17-19).
Figure S7:
In Figure S6c-raw image, the top marked rows show the information of each column. Columns 1-3 are the insoluble fraction, the soluble fraction, and total cell protein in the negative control (pET28a). Column 4 is a protein marker. Columns 5-7 are the insoluble fraction, the soluble fraction, and total cell protein in the induced samples. Columns 8-10 are the insoluble fraction, the soluble fraction, and total cell protein in the non-induced samples.
Figure S8:
Figure S8 shows the repression activity of purified TlpA added directly to CFPS containing PtlpA-mWasabi (10 nM). Column 1 shows the time in hours. Columns 2–4, columns 5–7, and columns 8–10 present the kinetic data of the cfps with the added TlpA as 0.0227 mg/mL (final conc.), 0.0227 mg/mL (final conc.), and positive (no TlpA).
Figure S9:
Column 1 shows the lane name of the Western Blotting gel. Column 2 represents the selected area, and column 3 shows the mean intensity of the selected area. Columns 4 and 5 show the corrected Mean intensity (a.u.) and Intensity (a.u.), respectively.
Figure S11:
In Figure S11a sheet, column 1 shows the artificial-cell incubation time in hours while row 1 shows the series numbers of labeled artificial cells from syncell-1 to syncell-6. Each vesicle has only one intensity read and calculated from fluorescence images.
In Figure S11b sheet, the 1st column and 1st row have the same information as Figure S11a. The measured data for each vesicle at every time point is calculated as It/Imax. Each vesicle has only one ratio for each time point.
Figure S12:
Fig. S12 shows bidirectional thermal response monitored by mScarlet-I in CFPS. Fig. S12a presents the fluorescence kinetics for rapid heat-shock activation (45 °C vs. 37 °C) within 4 h. Column 1 shows the time in hours. Columns 2–4 and 5–7 show the fluorescence intensity (a.u.) of the assays at 37 °C and 45°C, respectively. Column 8 shows the fold change of the data at 45°C over the data at 37 °C. 
In Fig. S12b, column 1 shows the time in hours. Columns 2–4, 5–7, and 8–10 show the fluorescence kinetic data of blank CFPS without reporter, confirming low background fluorescence across all temperatures (30 °C, 37 °C, and 45°C). 
Fig. S12c presents the fluorescence kinetics for rapid heat-shock activation (45 °C vs. 37 °C) within 10 h. Column 1 shows the time in hours. Columns 2–4, 5–7, and 8–10 show the fluorescence intensity (a.u.) of the assays at 30 °C, 37 °C, and 45°C, respectively. 


