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Extended Data Fig. 7 | Distinct partitioning of cargo GFP15+ and its precursor 
(His-GFP15+) into compartments. Confocal images of His-GFP15+ (top) and GFP15+ 
(bottom) partitioning within the R32 compartments (a) and PopZ compartments 
(b). Addition of His-R32 at 10 mg mL−1 into the initial CFE mixtures yielded the 
R32 compartments, whereas addition of the popZ gene (10.55 nM) led to the 
formation of PopZ compartments. The CFE mixtures contained 5 mM Ni2+ and 

4.77 nM of the corresponding His-GFP15+ gene or GFP15+ gene, and the reactions 
were carried out at 30 °C for 4 h. SRh B (5 µM) or Rh 6 G (50 µM) was used to stain 
the compartments for imaging. Scale bar, 10 µm. c, Partition coefficients of the 
green fluorescent protein in the two populations of compartments, which are 
presented as mean ± s.d. of n = 5 compartments. Data in a-b are representative of 
n = 3 independent experiments.
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Extended Data Fig. 8 | Kinetics of protein cargo communication. a, Confocal 
images of the compartment consortia before the addition of the communication 
trigger (TEV protease). The CFE mixtures containing 10 mg mL−1 His-R32, 
5 mM Ni2+, and 5 µM SRh B had been incubated at 30 °C for 2 h to generate 
His-tagged GFP15+, followed by 4 h-expression of the popZ gene to form the 
coexisting PopZ compartments. The targeting sequence (His tag) allowed 
tagged GFP15+ to be mostly accumulated in the ‘sender’ R32 compartments 
before fluorescent protein communication. b, Time-lapse fluorescence imaging 
of protein communication upon addition of 8.82 μM TEV protease. Scale bars, 
10 µm. c, Quantification of fluorescent protein in the sender R32, receiver 

PopZ compartments, and the bulk phase as a function of elapsed time under 
confocal imaging. The fluorescence intensities were normalized by setting the 
fluorescence intensity of the sender compartment before communication to 1. 
Data are presented as mean±s.d. of n = 5 compartments. The arrow indicates the 
offset processing time of the sample, ca. 4.5 min which is required for loading 
sample into the slide chamber and operating the confocal microscope before 
image acquisition. Note that slight accumulation of the cargo protein in the bulk 
phase occurred, which is attributed to incomplete capture of the released cargo 
by the receiver compartments.
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Extended Data Fig. 9 | RBD-functionalized PopZ compartments attenuated 
the localized reporter protein in the receiver R32 compartments. Confocal 
fluorescence images of the compartment consortia. The controller PopZ 
compartments with varied functionalization degrees emerged from CFE of 
the popZ gene (none), popZ-RBD fusion gene (highly) or their mixture in a 1:1 

ratio (moderate). The CFE systems also contained the DNA template (4.90 nM) 
encoding the histidine-tagged GFPmut3 reporter protein, 50 μM Rh 6 G, 
10 mg mL−1 His-R32 protein and 5 mM Ni2+ to form the receiver compartments. 
Scale bars, 10 μm. Data are representative of n = 2 independent experiments.
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Extended Data Fig. 10 | Fluorescence images of the compartment consortia 
before and after programmed delivery of the cargo protein GFP15+. The 
precursor cargo was synthesized from the His-linker-TEVs-gfp15+ gene by CFE at 
30 °C for 2 h in the initial mixtures that also contained 10 mg mL−1 His-R32, 5 mM 
Ni2+ and 5 µM SRh B. The necessary popZ templates and 2.43 nM of the His-TEV 
protease gene were added as DNA triggers into the CFE systems for incubation for 

additional 0.5 to 4 h. The PopZ compartments with varied RBD functionalization 
degrees emerged from CFE of the popZ gene (none), popZ-RBD fusion gene 
(highly) or their mixture in a 1:1 ratio (moderate). For clarity, the brightness and 
contrast of the images were adjusted. Note that the GFP channel images before 
and after 4 h triggered delivery were the same as those shown in Fig. 5d–g. Scale 
bars, 10 μm. Data are representative of n = 2 independent experiments.
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