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Supplementary figures and legends to movies: 
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Figure  S1.  Antibody  stainings  are  specific  and  not  due  to  binding  to  protein  A  (spa)  of  S. 

aureus. NIH/3T3 cells were infected with SH1000-spaΔ, which lack the gene encoding the 

immunoglobulin-binding  protein  A.  2 hpi  the  cells  were  fixed  stained  with  DAPI  and  the 

indicated antibodies and analyzed by confocal microscopy. Scale bars: Ub, 14 µm; SQSTM1, 

12 µm; p-MAPK14, 13 µm; and LAMP2, 13 µm.  
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Figure  S2.  No  unspecific  antibody-binding  to  S.  aureus  SH1000-RFP.  S.  aureus  strain 

SH1000-RFP was stained with anti-ubiquitin, anti-SQSTM1, anti-p-MAPK14 and anti-

LAMP2 to check for nonspecific binding of those antibodies to S. aureus-derived 

immunoglobulin-binding proteins such as protein A (the spa gene product). Scale bars: Ub, 

14 µm; SQSTM1, 13 µm; p-MAPK14, 13 µm; and LAMP2, 13 µm.  
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Figure  S3.  S.  aureus  strain  SH1000-spaΔ  was  visualized  via  DAPI  and  stained  with  anti-

ubiquitin, anti-SQSTM1, anti-p-MAPK14 and anti-LAMP2 respectively, to check for 

nonspecific binding of those antibodies. Scale bars: Ub, 13 µm; SQSTM1, 13 µm; p-

MAPK14, 12 µm; and LAMP2, 11 µm.  



 

Figure  S4.  Additional  EM  analysis  of  intracellular  S.  aureus.  (A)  NIH/3T3  cells  were 

infected  with  SH1000-RFP,  fixed  1 hpi  and  analyzed  by  transmission  electron  microscopy. 

Arrows  in  the  lower  left  and  lower  right  image  depict  multilamellar  and  autophagosomal 

membranes  from  the  host  cell  in  the  vicinity  of  intracellular  S.  aureus.  Arrowheads  mark 

potential  fusion  points  of  such  membranes  with  the  existing  autophagosomal  membranes. 

CM, bacterial cytoplasmic membrane, CW bacterial cell wall. Scale bars, 500 nm. 
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Figure S5. S. aureus colocalizes with CALCOCO2 and OPTN during infection. (A) NIH/3T3 

cells  were  transfected  with  human  Flag-CALCOCO2  plasmid  and  48  h  later  infected  with 

SH1000-RFP.  2 hpi  the  cells  were  fixed,  stained  with  anti-Flag  and  analyzed  by  confocal 

microscopy. Scale bars: 8 µm. (B) NIH/3T3 cells were transfected with human GFP-OPTN 

and 24 h later infected with SH1000-RFP. 3 hpi the cells were fixed and analyzed by confocal 

microscopy. Scale bars: 10 µm. Right panel: Quantification of the experiment shown in the 

left panel. The percentage of intracellular S. aureus colocalizing with GFP-OPTN is shown. 

50 cells per time point were analyzed. Data are represented as mean ± SEM of 2 independent 

experiments. DIC, differential interference contrast. 
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Figure  S6.  Induction  of  host  cell  MAPK14  phosphorylation  upon  S.  aureus  infection. 

NIH/3T3 wild-type cells were infected with SH1000-RFP (right panels) or left untreated (left 

panels). Cells were fixed, stained with anti-p-MAPK14 and analyzed by confocal microscopy. 

No  images  are  shown  for  the  uninfected  sample  since  it  does  not  contain  RFP-expressing 

bacteria. Scale bars: 13 µm. DIC, differential interference contrast. 



Legends to movies: 

Movie S1 (to Figure 1D). Early enclosure of intracellular S. aureus into GFP-LC3B-positive 

compartments.  NIH/3T3  GFP-LC3B-expressing  cells  were  infected  with  S.  aureus  strain 

SH1000-RFP for 90 min. All extracellular bacteria were killed by adding 10 µg/mL 

lysostaphin (start of infection; 0 hpi)    and cells were recorded via live-cell imaging (recording 

3 time points/min). The video starts 1 h 22 min postinfection and ends 2 h 04 min 

postinfection. 

 

Movie  S2  (to  Figure  2C).  Dynamics  of  GFP-LC3B-positive  structures  during  infection. 

NIH/3T3  GFP-LC3B-expressing  cells  were  infected  with  S.  aureus  strain  SH1000-RFP  for 

90 min.  All  extracellular  bacteria  were  killed  by  adding  10 µg/mL  lysostaphin  (start  of 

infection; 0 hpi)    and cells were recorded via live-cell imaging (recording 3 time points/min).  

 

Movie  S3  (to  Figure  4A).  Escape  of  intracellular  S.  aureus  from  GFP-LC3B-positive 

vesicular structures. NIH/3T3 GFP-LC3B-expressing cells were infected with S. aureus strain 

SH1000-RFP for 90 min. All extracellular bacteria were killed by adding 10 µg/mL 

lysostaphin (start of infection; 0 hpi)    and cells were recorded via live-cell imaging (recording 

3 time points/min). The video starts 1 h 50 min postinfection and ends 3 h 35 min 

postinfection. 

 

Movie S4 (to Figure 5D). Intracellular replication of S. aureus. NIH/3T3 GFP-LC3-

expressing cells were infected with S. aureus strain SH1000-RFP for 90 min. All extracellular 

bacteria were killed by adding 10 µg/mL lysostaphin (start of infection; 0 hpi)    and cells were 



recorded via live-cell imaging (recording 3 time points/min). The video starts 16 min 

postinfection and ends 29 min postinfection. 

 

Movie S5 (to Figure 9A). Enclosure of intracellular S. aureus by GFP-LC3-positive 

compartments  in  human  keratinocytes.  HaCaT  GFP-LC3B-expressing  cells  were  infected 

with S. aureus strain SH1000-RFP for 90 min. All extracellular bacteria were killed by adding 

10 µg/mL lysostaphin (start of infection; 0 hpi)    and cells were recorded via live-cell imaging 

(recording 3 time points/min). The video starts 2 h 42 min postinfection and ends 2 h 50 min 

postinfection. 

 

Movie S6 (to Figure 9B). Escape of intracellular S. aureus from GFP-LC3-positive 

compartments in human keratinocytes. HaCaT GFP-LC3-expressing cells were infected with 

S.  aureus  strain  SH1000-RFP  for  90 min.  All  extracellular  bacteria  were  killed  by  adding 

10 µg/mL lysostaphin (start of infection; 0 hpi)    and cells were recorded via live-cell imaging 

(recording 3 time points/min). The video starts 2 h 41 min postinfection and ends 2 h 54 min 

postinfection. 
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