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Figure S1. Description of the T3S-based delivery toolbox. (a) Description of the Y. enterocolitica strains used in this study. (b) Vector maps of the cloning 
plasmids used to generate the YopE1-138 fusion constructs. The chaperone SycE and the YopE1-138 fusion are under the native Y. enterocolitica promoter. The 
two plasmids differ only in the presence of an arabinose-inducible EGFP. (c) Sequence of the multiple cloning site located directly after the YopE1–138 fragment.

http://www.jcb.org/cgi/content/full/jcb.201502074/DC1
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Figure S2. Protocol and kinetics the T3S-based delivery toolbox. (a) Schematic representation of the standard secretion and infection procedure.  
(b) Quantification of anti-Myc immunofluorescence staining intensity within HeLa cells as shown in Fig. 1 C. Data correspond to the mean of n = 60 cells 
per condition, and error bars indicate standard errors of the mean. Statistical analysis was performed using a Mann-Whitney test (****, P < 0.0001; ns, 
not significant). (c) Quantification of anti-Myc immunofluorescence staining intensity within HeLa cells as shown in Fig. 1 D. Data correspond to the mean 
of n = 30 cells per condition, and error bars indicate standard errors of the mean. Statistical analysis was performed using a Mann-Whitney test (***, P < 
0.001; ****, P < 0.0001). (d) Translocated SopE induces a dramatic remodelling of F-actin. HeLa cells were infected with the indicated strains at an MOI 
of 100 for the indicated time periods. After fixation, cells were stained for nuclei (blue) and F-actin (red). Bar, 50 µm.
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Figure S3. Spectrum of target cells and quantifications of T3S-based delivery. (a) T3S-based protein delivery into various cell lines and primary cells. 
Anti-Myc immunofluorescence staining of Swiss 3T3 fibroblasts, Jurkat, and human umbilical vein cells infected or not for 1 h at MOIs 200, 25, and 400, 
respectively, with the strain delivering YopE1–138-Myc. Bars, 50 µm. (b) Automated quantification of actin foci per cell in images as in Fig. 2 C. Automated 
image analysis was performed on n = 18 images per condition and time point. Error bars indicate standard errors of the mean. (c and d) Quantification 
of EGFP or mCherry fluorescence intensity, respectively, in the nuclei of images as in Fig. 5 (A or B). A 5–95%ile boxplot is shown. Statistical analysis was 
performed using a Mann-Whitney test (**, P < 0.01; ****, P < 0.0001). (e) Delivery of t-BID by invA strain leads to a strong reduction in cell number, 
assessed by counting of nuclei. HeLa cells were infected for 60 min with the indicated strains at an MOI of 100. Automated image analysis was performed 
on n = 27 images per condition. Error bars indicate standard errors of the mean. Statistical analysis was performed using a Mann-Whitney test (****, P 
< 0.0001; ns, not significant).
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Figure S4. T3S-dependent delivery of bacterial effectors into eukaryotic cells. (a) Digitonin-lysed HeLa cells infected at MOI 100 for indicated time 
periods with ΔHO PEMT asd or ΔHO PEMT asd ΔyopB strains expressing YopE1–138-SopE-Myc were analyzed by Western blot with an anti-Myc antibody.  
(b) Anti-Myc immunofluorescence staining on HeLa cells infected with the indicated strains at different MOIs for 1 h. Gentamicin was added 30 min p.i. The 
anti-Myc staining is shown in green. Bar, 50 µm. (c) HeLa cells infected at MOI 100 for 1 h with ΔHO PEMT asd or ΔHO PEMT asd ΔyopB strains expressing 
YopE1–138-SopE-Myc were lysed with digitonin or by a combination of Triton and sonication and were analyzed by Western blot with an anti-Myc or an 
antibody against the bacteria cytosolic chaperone SycE (anti-SycE).
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Figure S5. T3S-dependent secretion of eukaryotic proteins. In vitro secretion of indicated strains revealed by Western blot analysis using an anti-YopE 
antibody. As a control for protein expression, bacterial lysates of corresponding strains are shown. Asterisks mark the proteins of interest.
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Table S1. Known and predicted caspase-3 substrates from the tBID  
phosphoproteome

Protein Caspase-3 substrate statusa

SPTB2 known
PAK2 known
TAOK1 known
ACI NU known
DBNL known
IF4H known
IF4G1 known
IF4B known
HS90B known
ICAL known
NUMA1 known
PARG known
PERQ2 predicted
CTND1 predicted
DOCK9 predicted
AHNK predicted
AMPD2 predicted
TB182 predicted
SMG1 predicted
MYO9B predicted
MYO1E predicted
PKHG3 predicted
E41L1 predicted
TRR AP predicted
ACI NU predicted
LIMC1 predicted
DOK1 predicted
DOCK1 predicted
NOP14 predicted
SPTN2 predicted
AKA12 predicted
CP131 predicted
SYM PK predicted
CIR BP predicted
MYCB2 predicted
FA21A predicted
LS14A predicted
M3K2 predicted
GCFC2 predicted
P2R3A predicted
PEAK1 predicted
GAB2 predicted
PAI RB predicted
INF2 predicted
SPAG1 predicted
NFAC4 predicted
ARH GA predicted
RSF1 predicted
JIP4 predicted
IQGA2 predicted
ACA CA predicted
NGAP predicted
NCOA7 predicted
CUX1 predicted
NAV1 predicted
CIC predicted
PKP4 predicted
EF2K predicted
GAPD1 predicted
PDE3A predicted
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Protein Caspase-3 substrate statusa

HECD1 predicted

OXSR1 predicted
PLEC predicted
DVL3 predicted
ZFHX3 predicted
RBBP6 predicted
ZEP1 predicted
MEF2D predicted
SI1L1 predicted
FLNB predicted

aAyyash et al., 2012.

Table S1. Known and predicted caspase-3 substrates from the tBID  
phosphoproteome (Continued)
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Table S2. List of primers used in this study

Primer No.: Si_ Sequence (5′–3′)

285 CAT ACCAT GGGAG TGAGC AAGGG CGAG

286 GGA AGATC TTTAC TTGTA CAGCT CGTCC AT

287 CGG GGTAC CTCAA CTAAA TGACC GTGGTG

288 GTT AAAGC TTTTC GAATC TAGAC TCGAG CGTGG CGAAC TGGTC

296 CAG TCTCG AGACT AACAT AACAC TATCC ACCCAG

297 GTT AAAGC TTTCA GGAGG CATTC TGAAG

306 GTT AAAGC TTGGA GGCAT TCTGA AGATA CTTATT

307 CAG TCTCG AGCAA ATACA GAGCT TCTAT CACTC AG

308 GTT AAAGC TTTCA AGATG TGATT AATGA AGAAA TG

317 CAG TTTCG AACCC ATAAA AAAGC CCTGTC

318 GTT AAAGC TTCTA CTCTA TCATC AAACG ATAAA ATGG

324 CAG TCTCG AGTTC ACTCA AGAAA CGCAAA

341 CGT ATCTA GAAAA ATGAT GAAAA TGGAG ACTG

342 GTT AAAGC TTTTA GCTGG AGACG GTGAC

346 CAG TCTCG AGTTC CAGAT CCCAG AGTTTG

347 GTT AAAGC TTTCA CTGGG AGGGGG

351 CAG TCTCG AGCTC GAGTT ATCTA CTCAT AGAAA CTACT TTTGC AG

352 CGC GGATC CTCAG TGTCT CTGCG GCATTA

353 CAT TTATT CCTCC TAGTT AGTCA CAGCA ACTGC TGCTC CTTTC

354 GAA AGGAG CAGCA GTTGC TGTGA CTAAC TAGGA GGAAT AAATG

355 CGA TTCAC GGATT GCTTT CTCAT TATTC CCTCC AGGTA CTA

356 TAG TACCT GGAGG GAATA ATGAG AAAGC AATCC GTGAA TCG

357 CGT ATCTA GACGG CTTTA AGTGC GACAT TC

364 CGT ATCTA GACTA AAGTA TGAGG AGAGA AAATT GAA

365 GTT AAAGC TTTCA GCTTG CCGTC GT

367 CGT ATCTA GAGAC CCGTT CCTGG TGC

369 CGT ATCTA GACCC CCCAA GAAGA AGC

373 GTT AAAGC TTGCT GGAGA CGGTG ACC

386 CGT ATCTA GATCA GGACG CTTCG GAGGT AG

387 CGT ATCTA GAATG GACTG TGAGG TCAAC AA

389 CGT ATCTA GAGGC AACCG CAGCA

391 GTT AAAGC TTTCA GTCCA TCCCA TTTCTG

403 CGT ATCTA GATCT GGAAT ATCCC TGGACA

406 GTT AAAGC TTGTC TGTCT CAATG CCACA GT

410 CAG TCTCG AGATG TCCGG GGTGG TG

413 CAG TTTCG AATCA CTGCA GCATG ATGTC

417 CAG TCTCG AGAGT GGTGT TGATG ATGAC ATG

420 CAG TTTCG AATTA GTGAT AAAAA TAGAG TTCTT TTGTG AG

425 GTT AAAGC TTTTA CACCT TGCGC TTCTT CTTGG GCGGG CTGGA GACGG TGAC

428 CGT ATCTA GAATG GACTT CAACA GGAAC TTT

429 CGT ATCTA GAGGA CATAG TCCAC CAGCG

430 GTT AAAGC TTTCA GTTGG ATCCG AAAAAC

433 CGT ATCTA GAGAA TTAAA AAAAA CACTC ATCCCA

434 CGT ATCTA GACCA AAGGC AAAAG CAAAAA

435 GTT AAAGC TTTTA GCTAG CCATG GCAAGC

436 CGT ATCTA GAATG CCCCG CCCC

437 GTT AAAGC TTCTA CCCAC CGTAC TCGTC AAT

438 CGT ATCTA GAATG TCTGA CACGT CCAGA GAG

439 GTT AAAGC TTTCA TCTTC TTCGC AGGAA AAAG

445 CGC GGATC CTTAT GGGTT CTCAC AGCAA AA

446 CAT TTATT CCTCC TAGTT AGTCA AGGCA ACAGC CAATC AAGAG

447 CTC TTGAT TGGCT GTTGC CTTGA CTAAC TAGGA GGAAT AAATG

448 TTG ATTGC AGTGA CATGG TGCAT TATTC CCTCC AGGTA CTA

449 TAG TACCT GGAGG GAATA ATGCA CCATG TCACT GCAAT CAA

450 CGT ATCTA GATAG CCGCA GATGT TGGTA TG

451 CGT ATCTA GAGAT CAAGT CCAAC TGGTGG

452 CGT ATCTA GAGCT AGCCC TAGGC GTACG ACTAG TGATC AAGTC CAACT GGTGG

453 CCT AGCTA GCATG GTGAG CAAGG GCG

454 CAT GACTA GTCTT GTACA GCTCG TCCAT GC

463 CAG TCTCG AGGAA AGCTT GTTTA AGGGGC

464 CAG TTTCG AATTA GCGAC GGCGA CG
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Primer No.: Si_ Sequence (5′–3′)

476 GTT AAAGC TTTTA CTTGT ACAGC TCGTC CAT

477 CGT ATCTA GAGTG AGCAA GGGCG AG

478 CAG TCTCG AGATG GAAGA TTATA CCAAA ATAGA GAAA

479 GTT AAAGC TTCTA CATCT TCTTA ATCTG ATTGT CCA

482 CGT ATCTA GAATG GCGCT GCAGCT

483 GTT AAAGC TTTCA GTCAT TGACA GGAAT TTTG

486 CGT ATCTA GAATG GAGCC GGCGG CG

487 GTT AAAGC TTTCA ATCGG GGATG TCTG

492 CGT ATCTA GAATG CGCGA GGAGA ACAAG GG

493 GTT AAAGC TTTCA GTCCC CTGTG GCTGT GC

494 CGT ATCTA GAATG GCCGA GCCTTG

495 GTT AAAGC TTTTA TTGAA GATTT GTGGC TCC

504 CGT ATCTA GAGAA AATCT GTATT TTCAA AGTGA AAATC TGTAT TTTCA AAGTA TGCCC CGCCCC

505 GTT AAAGC TTCCC ACCGT ACTCG TCAAT TC

508 CGT ATCTA GAGAA AATCT GTATT TTCAA AGTGA AAATC TGTAT TTTCA AAGTA TGGCC GAGCC TTG

509 GTT AAAGC TTTTG AAGAT TTGTG GCTCCC

511 CGT ATCTA GAGAA AATCT GTATT TTCAA AGTGA AAATC TGTAT TTTCA AAGTG TGAGC AAGGG CGAG

512 CGT ATCTA GAGAA AATCT GTATT TTCAA AGTGA AAATC TGTAT TTTCA AAGTC CGCCG AAAAA AAAAC GTAAA GTTGT GAGCA AGGGC GAG

513 GTT AAAGC TTTTA AACTT TACGT TTTTT TTTCG GCGGC TTGTA CAGCT CGTCC AT

515 CGT ATCTA GAGAA AATCT GTATT TTCAA AGTGA AAATC TGTAT TTTCA AAGTG ATTAT AAAGA TGATG ATGAT AAAAT GGCCG AGCCT TG

558 CGT ATCTA GAATG ACCAG TTTTG AAGAT GC

559 GTT AAAGC TTTCA TGACT CATTT TCATC CAT

561 CGT ATCTA GAATG AGTCT CTTAA ACTGT GAGAA CAG

562 GTT AAAGC TTCTA CACCC CCGCA TCA

585 CAG TCTCG AGATG CAGAT CTTCG TCAAG AC

586 GTT AAAGC TTGCT AGCTT CGAAA CCACC ACGTA GACGT AAGAC

588 CAG TTTCG AAGAT TATAA AGATG ATGAT GATAA AATGG CCGAG CCTTG

Three additional tables are provided online. Table S3 shows the list of strains used in the study. Table S4 
shows quantification of protein phosphorylation by phosphoproteomics. Table S5 shows ontology analy-
sis of the tBID phosphoproteome.
All source codes for computational methods are available online, including CellProfiler pipelines and the 
SafeQuant algorithm. CellProfiler (Version 2.1.1) pipelines for the different analyses can be found as 
.cppipe files (text files) in the online supplemental material. The Actin_meshwork.cppipe file corresponds 
to an analysis module used to quantify the actin meshwork induced by, e.g., SopE. It is based on actin 
staining intensity. The Count_nuclei_actin_foci.cppipe pipeline allows analysis of the number of actin foci 
per cell. The Count_nuclei_cell_size_nobinning.cppipie pileline allows analysis of the number of nuclei per 
image as well as the size of the cells, whereas the Count_Nuclei.cppipe pipeline simply counts nuclei per 
image. The Zebrafish_INF_PIPE.cppipe pipeline identifies bacterial spots and generates around each 
bacterial spot a circle with a radius of 10 pixels, where CASP3 p17 staining intensity was measured. 
The SafeQuant v1.0 R or v2.1 script (also available at https ://github .com /eahrne /SafeQuant /) was used 
to process the Progenesis analysis results further to obtain protein relative abundances.
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