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1. Generalinformation

Synthetic DNA was purchased as gBldtckegrated DNA Technologies).

Sanger sequencing of constructs was performed by Genewiz or Eton Biosciences.

Protein sequencedeterminedby in-gel digestion and LC/MS/Mihalysisof bands extractedrom
SDSPAGE gels was conducted by the Taplin Masst&pnetry Facility at Harvard Medical School.

2. Strain construction

TableR2.1. List of strains used in this studyequences of plasmids and genomierts are included ithe accompanying

Sl file
Name Construct Description
CEN.PK2D n/a S. cerevisiastrain obtained from Euroscar
Enc pENC1 pENCL1 transformed into CEN.PK2
EnemN-TP pENC2 pPENC2 transformed into CEN.PK2, used
only for demonstrating cepurification by
SDSPAGE
EnecmNPESTP | pENC3 pPENCS transformed into CEN.PK2, used
onlyfor demonstrating cepurification by
SDSPAGE
EncVenus pPENC4 pENC4 transformed into CEN.PK2, used
onlyfor demonstrating cepurification by
SDSPAGE
Enc+mNPESIIP | pENC1 and TDH3pNeon Enc with integrated mNPESP for protein
PESITRSYNKanMX4 stabilization studies
Enc+mNPEST pENC1 and TDH3pNeon Enc with integrated MNPEST as negative
PESISYN#KanMX4 control for protein stabilization studies
Enc+VerlP PENC1 and TDH3fenNTR Encwith integrated splitVenus for protein
ENO2TEF1p/enCTRSY Nt co-localization studies
KanMX4
Enc+VeMNoTPN | pENC1 andDH3pVenNENO2t | Enc with integrated sph¥enus with no TP
TEF1p/enGCTRSYNKanMX4 | for VenN as negative control for protein
co-localization studies
Enc+VeMNoTPC | pENC1 andDH3pVenNTR Enc with integrated sph¥enus with no TP
ENO2{TEF1p/enCSY Nt for VenC as negative control for protein-c
KanMX4 localization studies
Empty+VerAlP pPAG423GALcdB andrlDH3p Enc with integated splitVenus with no
VenNTRENO2{TEF1p/enG EncA gene as negative control for protein
TRSYNKanMX4 co-localization studies
Enc+AROIUP pENC1 andEFp-ARO1OTR Enc with integrated AROATP for
SYNiKanMX4 enzymatic catalysis studies
Enc+ARO10 PENC1 an@EF1pARO16SYNt | Encwith integrated ARO10 as negative

KanMX4

control for enzymatic catalysis studies




Information regarding clonedl@smids

Strains containing cargo proteins ona@asmid were usednly for SDSPAGE analysis, to maximize
loading of the cargo into encapsuliasd hence visibility on a gel

- pENC1EncA or2> plasmig

The encapsulin gene froMyxococcus xanthusgas cloned into a2plasmid backbone pAG423GAL
ccdB (Addgene #14148igested with Spel/Xhpplacing the gene between the GAL1 promoter and
the CYC1 tninator.

We note that theEncA protein used in this study was derived from the sequence found in the NCBI
database entryMXAN_35560r the encapsulin gene. McHugh al.2 found that thenative EncA

protein is actually seven amino acids shorter than the NCBI annot@enBaniCP000113 1
Nevertheless, we were still able to produce functional encapsulin with the additional seven amino
acids present.

- pENC2TDH3p + mNeoit P+ synthetic €érminatoron 2> plasmid)

The TDH®romoter and mNeonGree®GSGGEP construct was cloned intbe backbone of
plasmid pENCdigested with Eagl/Psil. The synthetic terminator sequence was obtained from
previous work byGuo and Sherm&nThe targeting peptide (TP) sequence watained from the €
terminus of the EncC protein (MXAN_4464) frivimxanthus

- pENC3TDH3p + mNecRESTTP +synthetic terminator on 2 plasmid

The destabilized mNeon construct was cloned in an analogous manner to pEN@EST sequence
was derived frn the CGterminal PESTotif of the CLN2 protein in yeast.

- pENCA4TDH3p + VenIP +synthetic terminator and EF1p- Ven2TP +ENO2on 2>
plasmig

The splitVenus constructs were cloned in an analogous manner to pElNME3lesign of the split
Venus system was obtained from previous workdoglama and Hyusing the VN155 (1152L) and
VC155 constructs.

Informationregardinglinear constructs for genomic integration

Strains where the cargo proteins were integrated as a single copy into the yeast genome were used
for all fluorescencand enzymati@ssays

The ARO10 constructs were codoroimized to avoid any chance of homologous recombination
with the endogenousopy of ARO10.

Sequencesor the followinglinear constructsareincluded in the accompanying Sl file

- mMNPESTP (TDH3mNeonPESTTRSYNtKanMXx4)

- mNPEST (TDH3pNeonPESTSYNKanMX4)

- VenTP(TDH3pVenNTRENO2{TEF1p/enGTRSYNtKanMX4)
- VenNOTMN (TDHB-VenNENO2{TEF1p/enGTRSYNKanMX4)
- VenNoTPC (TDH3penNTRENO2TEF1pVenGSYN&KanMXx4)
- ARO16TP(TEF1pARO16TRSYNiKanMX4)

- ARO1ENOTP(TEF1pARO16SYN#KanMx4)



3. Encapsulin expression angurification
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FigureS3.1. Example=PLC chromatograph size exclusionwith the encapsulin peak at ~&b mL elution.
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FigureS3.2. Example FPLC chromatograph of ion exchange, with the encapsulin pdd&df/0 mL.

Media formulations

Synthetic definedHisdropout media(SBHis)¢ 0.2% Higdropout mix, 0.67% yeast nitrogen base
with ammonium sulfate, 2%-Blucose

Induction medigg identical to synthetic defineélisdropout media, except replacing glucose with
2% raffinose and 1% galactose
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FigureS3.3 An induction bandpositionindicated by arrow)s clearly visibley SDSAGHor cells grown in galactose
induction media.
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FigureS3.4. FPLC puiifation of encapsulins as anadgrby SD®AGE. SE = sigeclusion IE = iorexchange
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FigureS3.5. Native PAGE of empgncapsulins showing a high molecular weight band, but rgeirfluorescence.
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FigureS3.6 Native PAGE of encapsulin with mNebR cargshowing accompanying-gel fluorescence.
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FigureS3.7. Native PAGE of encapsulifith mNeonrPESATP cargo
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Figure S3.8SDSPAGE comparison of encapsulinseapressed with AROIDP and ARO10 (no TP). ARQXB)2 kDapnly

co-purifies with the encapsulin when the TP is pres&¥e note that these samples were only purified by-fijélation (and

not subsequent iorexchange). Also, as ARGIB is only present as a single copy, the band intensity is much lower than for
examples where the cargo is expressed from a plasmid.

Fulluncroppedgel images of the cropped gels from the main tiéogtires

The full gl for Figured.c, 2f, and 3f is shown in Figure S3.4.



Figure S3. Full uncropped gel corresponding to Figure 1b in the main text.

Figure S3L0. Full uncropped gels corresponding to Figure 3e in the main text.

4. Transmissiorelectron microscopy

Figure4.1. An example of a lownagnificationTEM image of encapsulloaded with mNeoAT R, displaying
monodispersity and uniformitgcross the saple.









