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Table S1. Vectors and cloning strategies used in this study. Related to Figures 1-4.

# | Vector Methodology AbxR | Vector Restriction Template
Sites
1 | APEX In-Fusion cloning Kn pRiboBsalHindlIlI* Bsal/HindllI pcDNA3-mito-APEX
2 | APEX2 Site-directed mutagenesis Kn N/A N/A APEX
3 | Sec-APEX2 1) PCR1: mpt63 signal, 3'BamHI N/A Mtb DNA
2) PCR2: APEX2 N/A APEX2
3) PCR3: mpt63-APEX2 N/A PCR1 And PCR2
4) In-Fusion cloning: Sec-APEX2 Kn pRiboBsalHindlIlI* Ndel/Nhel PCR3
4 | Tat-APEX2 Ligation Kn Sec-APEX2 Ndel/BamHI Mtb genomic DNA
5 | pMV306-ribo-APEX2® Subclone via digestion/ligation Hyg pMV306 Xbal/Clal APEX2
6 | pMV306-ribo-Sec-APEX2® Subclone via digestion/ligation Hyg pMV306 Xbal/Clal Sec-APEX2
7 pMV306-TMsmengrG- Subclone via PCR/In-Fusion Hyg pMV306 Xbal/Clal pSMT-MsmegLprG-3XFLAG***
3XFLAG
8 | pMV306-MsmegNA-LprG- Subclone via PCR/In-Fusion Hyg pMV306 Xbal/Clal pSMT-MsmegANLprG-
3XFLAG' 3XFLAG***
9 | pRibo-(Sec)-APEX2-Phsp60- 1) PCR1: Phsp60-EcoRI-Clal N/A pMV306-MsmegLprG-3XFLAG
3XFLAG 2) PCR2: EcoRI-Clal-3XFLAG N/A pMV306-MsmegLprG-3XFLAG
3) PCR3: Phsp60-EcoRI-Clal- N/A PCR1 and PCR2
3XFLAG
4) In-Fusion cloning Kn Sec-APEX2 Clal/Hpal pRIbo-APEX2
pRibo-Sec-APEX2
10 | pRibo-(Sec)-APEX2-Phsp60- In-Fusion cloning Kn pMWS114* Clal/Hpal pRibo-(Sec)-APEX2-Phsp60-
eGFP-3XFLAG? 3XFLAG
11 | pMV261-eGFP-3XFLAG® Digestion/T4pol polishing/ligation Kn pRibo-APEX2-Phsp60- Clal/Hpal
eGFP-3XFLAG
12 pMV261—§MsmengrG— Subclone via digestion/ligation Kn pMV261 Xbal/Clal pMV306-MsmegLprG-3XFLAG
3XFLAG
13 | pET24b-APEX2” In-Fusion cloning Amp | pET24b Ndel/Xhol APEX2

$ = Used in Figure 3A; T = Used in Figure 4, ¥ = Used in Figure S13; * = Used in Figure S2

*

*%

*kk
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Table S2. Primers related to vectors in Table S1.* Related to Figures 1-4.

Forward Primer Sequence

Reverse Primer Sequence

AGGAGGCAACAAGATGCATATGGGCAAGCCCATCCCCAAC

CGACATCGATAAGCTTGGTCTCCATCTTCATTAGGCATCAGCAA
ACCCAAG

CTAACAACGGTCTTGACATCGCTG

GTCAAGACCGTTGTTAGCGCTG

GCAACAAGATGCATATGAAGCTCACCACAATGATCAAGACGGCA
GTAGCGGTCG

GTTGGGGATGGGCTTGCCGGATCCAGCCAACGCGACCGGTGC
CGCAAAGGTCGCGATGG

CCATCGCGACCTTTGCGGCACCGGTCGCGTTGGCTGGATCCGG
CAAGCCCATCCCCAAC

CGCTTTGTTGGCTAGCTGATCACCGCGGCCATG

GCAACAAGATGCATATGAAGCTCACCACAATGATCAAGACGGCA
GTAGCGGTCG

CGCTTTGTTGGCTAGCTGATCACCGCGGCCATG

GCAACAAGATGCATATGAAGCTCACCACAATGATCAAGACGGCA
GTAGCGGTCG

CGCTTTGTTGGCTAGCTGATCACCGCGGCCATG

GCAACAAGATGCATATGCGCAACAGAGGATTCGGTCGTCGCGA
ACTGCTGGTAG

GTTGGGGATGGGCTTGCCGGATCCCCCGCTCGCATGCCGTG

\‘

GATCTTTAAATCTAGAGGTGACCACAACGCGC

ACTACGTCGACATCGATACGCACGAAGCTCGCC

00

GATCTTTAAATCTAGAGGTGACCACAACGCGC

ACTACGTCGACATCGATACGCACGAAGCTCGCC

(o]

AGACCAAGCTTATCGGCCCGCTTTGATCGGGGAC

CGCTAGCGAATTCCTGATGTATCGATTGCGAAGTGATTCCTCCG

CTTCGCAATCGATACATCAGGAATTCGCTAGCGACTACAAGGAC
G

GATCGTACGCTAGTTAACTACCTACTTGTCGTCGTCGTC

GATCTTTAAATCTAGAGGTGACCACAACGCGC

GATCGTACGCTAGTTAACTACCTACTTGTCGTCGTCGTC

10

ATCACTTCGCAATCGATGGCCAAGACAATTGCGGATC

AGTCGCTAGCGAATTCCTTGTACAGCTCGTCCATGCC

13

GAAGGAGATATACATATGGGCAAGCCCATCCCCAAC

GGTGGTGGTGCTCGAGGGCATCAGCAAACCCAAGCTCG

* Restriction sites are underlined
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Figure S1. Optimization of biotin-phenol labeling protocol in Msm. Related to Figure 1.
Msm expressing APEX2 was grown with or without theophylline and treated with varying
concentrations of biotin-phenol for different incubation times. Streptavidin blot analysis of the
lysates was used to assess protein biotinylation.
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Figure S2. Protein biotinylation by APEX2 in E.coli. Related to Figure 1. E. coli expressing
V5-tagged APEX2 (28.4 kDa) was grown without or with IPTG and subjected to the labeling
protocol with biotin-phenol. Anti-V5 immunoblot analysis established APEX2 expression.
Peroxidase activity was measured in whole cells using guaiacol. Streptavidin blot analysis of the
lysates was used to assess protein biotinylation. Given the high level of APEX2 overexpression
in this system, additional bands detected in the anti-V5 immunoblot may be due to aggregates
not fully solubilized or reduced under the loading conditions used

APEX?2
PTG -  +
kDa z

37-

E a-V5
25_—.“'—APEX2
& u Guaiacol

250
150 S
100
75 ;i_ —
50 a4
37— Streptavidin
20—
—— A
15—

S5



Figure S3. Validation of tyramide azide synthesis by NMR. Related to Figure 2. *H-NMR of the HPLC-purified tyramide azide.
Asterisks indicate peaks from residual ethyl acetate (EtOAC).
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Figure S4. Validation of tyramide alkyne synthesis by NMR. Related to Figure 2. *H-NMR of HPLC-purified tyramide alkyne.
“C3H80O” indicates peaks due to residual ethyl acetate.
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Figure S5. Coomassie stain confirms equal protein loading of tyramide azide- and
tyramide alkyne-labeled samples. Related to Figure 2. Msm expressing APEX2, Sec-APEX2
or Tat-APEX2 were induced without or with theophylline, treated with either tyramide azide or
tyramide alkyne labeling protocol and subsequent CUAAC click reaction with alkyne or azide-
conjugated fluorescein. Gel is the same as that presented in Figure 2, but following
fluorescence scanning for fluoroscein, the gel was stained with Coomassie and imaged.
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Figure S6. Protein labeling with tyramide azide is substrate-dependent and copper-
dependent. Related to Figure 2. Msm expressing APEX2 was grown without or with
theophylline and either left untreated or subjected to the tyramide azide labeling protocol,
followed by a CUAAC click reaction with alkyne-conjugated fluorescein in the absence or
presence of copper catalyst. In-gel fluorescence analysis of the clicked lysates was used to
assess protein labeling.
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Figure S7. Optimization of tyramide azide labeling protocol in Msm. Related to Figure 2.
Msm expressing APEX2 was grown without or with theophylline and treated with varying
concentrations of tyramide azide for different incubation times and temperatures. Lysates were
reacted via CUAAC with alkyne-conjugated fluorescein. In-gel fluorescence of the clicked
lysates was used to assess protein labeling.
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Figure S8. Optimization of tyramide alkyne labeling protocol in Msm. Related to Figure 2.
Msm expressing APEX2 was grown without or with theophylline and subjected to the tyramide
alkyne labeling protocol followed by a CUAAC click reaction with azide-conjugated fluorescein.
In-gel fluorescence analysis of the clicked lysates was used to detect protein labeling.
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Figure S9. Differential labeling efficiency of alternative labeling substrates. Related to
Figure 2. Msm expressing APEX2, Sec-APEX2 or Tat-APEX2 were induced without or with
theophylline, treated with either tyramide azide or tyramide alkyne labeling protocol and
subsequent CUAAC click reaction with alkyne or azide-conjugated fluorescein. In-gel
fluorescence of the clicked lysates was used to detect protein labeling. Gel is the same as that
presented in Figure 2, but with adjusted brightness and contrast settings in order to better
observe labeling by tyramide alkyne. Arrowheads indicate examples of Sec- and Tat-APEX2

expression-dependent bands.
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Figure S10. Optimization of CUAAC conditions for tyramide azide and tyramide alkyne
labeling protocols in Msm. Related to Figure 2. Msm expressing APEX2, Sec-APEX2 or Tat-
APEX2 was growth without or with theophylline and subjected to the labeling protocol with either
tyramide azide or tyramide alkyne. Lysates underwent a CUAAC reaction with alkyne or azide-
conjugated fluorescein using an optimized 1:1 ligand-to-copper ratio and 200 uM copper
concentration. In-gel fluorescence detection of the treated lysates was used to assess protein
labeling.
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Figure S11. Optimization of CUAAC conditions for tyramide azide and tyramide alkyne
labeling protocols in Msm. Related to Figure 2. Msm expressing APEX2, Sec-APEX2 or Tat-
APEX2 was growth without or with theophylline and subjected to the labeling protocol with either
tyramide azide or tyramide alkyne. Lysates underwent a CUAAC reaction with alkyne or azide-
conjugated fluorescein using an optimized 1:1 ligand-to-copper ratio and 200 uM copper
concentration. In-gel fluorescence detection of the treated lysates was used to assess protein
labeling. Gel is the same as that presented in Figure S9, but with adjusted brightness and
contrast settings in order to better observe labeling by tyramide alkyne.

N\\+ H H
SNQ - N N
OH OH
Tyramide azide Tyramide alkyne
Sec- Tat- Sec- Tat-
APEX2 APEX2 APEX2 APEX2 _APEX2 _APEX2
Theo - + =+ =+ - + = 4+ = 4
kDa
250-
150—
100—-
75—
50—".;
37—
25—
20—

S14



Figure S12. Truncating the predicted secretion signal relocalizes LprG to the cytoplasm.
Related to Figure 4. Msm co-expressing APEX2 or Tat-APEX2 with LprG-3XFLAG (27 kDa) or
NA-LprG-3XFLAG (24 kDa) from a multicopy episomal plasmid were grown without or with
theophylline and subjected to the biotin phenol labeling protocol. Biotinylated proteins were
enriched by avidin affinity. Anti-FLAG immunoblot analysis with chemiluminescence detection of
the input and output fractions was used to determine expression and biotinylation of LprG-
3XFLAG and NA-LprG-3XFLAG.
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Figure S13. Labeling of eGFP by Sec-APEX2 is likely due to diffusion of biotin-phenoxyl
radical into the cytoplasm. Related to Figure 3. Msm co-expressing APEX2 or Sec-APEX2
and eGFP-3XFLAG (31 kDa) were grown without or with theophylline and subjected to the
labeling protocol with biotin-phenol. In contrast to Figure 3, both APEX2 and eGFP were
expressed from multiple gene copies via a single dual-expression episomal plasmid (i.e.,
APEX2 was expressed at higher levels relative to Figure 3A). Biotinylated proteins were
enriched by avidin affinity purification. Anti-FLAG immunoblot analysis with fluorescence
detection was used to quantify expression and biotinylation. The fold increase in biotinylation
upon induction of APEX2 or Sec-APEX2 (“Ratio”) was calculated by taking the ratio of the + / -
theophylline output signals after normalizing to the input. Lane labels | and O indicate input and
output from the avidin enrichment. The image contrast parameters are different than those used
in Figure 3A, but all intensities are from the raw images and can be compared directly between
figures. Overall eGFP expression appears higher here than in Figure 3A (input lanes) likely due
to higher transcript levels driven by the additional promoter on the upstream APEX2 gene (no
terminator was placed between the two operons).
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