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Figure S1. Schematic representation of the IP-2DICAL 
 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The diagram shows the sequential IP-2DICAL steps for purifying and identifying 

Mieap-interacting proteins (see Materials and Methods for details). 
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Figure S2. MS/MS analysis of the 540 m/z (34.9 min) peak and 822 m/z (44.3 min) 
peak 
 

 
 

The tandem mass spectrometry spectra (top) and peptide fragmentation table (bottom) 

of the 540 m/z (34.9 min) peak and 822 m/z (44.3 min) peak are shown. All identified 

molecular weights in the spectra are shown in the table (refer to 

http://www.matrixscience.com/help/fragmentation_help.html). The red numbers 

indicate the corresponding molecular weight of the detected fragments. Two different 

peptides (YLAEVATGEK and NVTELNEPLSNEER) from 14-3-3γ were identified as 

fragments of the Mieap-interacting protein. 
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Figure S3. The peak at 822 m/z and 44.3 min displayed in various combinations of 
axes 
 

 

The immunoprecipitates generated using anti-Mieap antibody are indicated in red, and 

the immunoprecipitates generated using rIgG are indicated in blue. Upper left, m/z and 

intensity axes with indicators of isotopic mass (light blue line and dot). Lower left, a 

gray-scale intensity pattern for RT (x axis) and the sample (y axis). Upper right, the 

sample and intensity axes (left) and a box-and-whisker diagram of the 

immunoprecipitates generated using anti-Mieap antibody and rIgG (right). Lower right, 
the m/z and RT axes with high (upper) and low (lower) intensities are indicated by a red 
dot. 
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Figure S4. Sequence alignment of human 14-3-3 isotypes. 
 

 

 

The residues conserved in at least six of the seven 14-3-3 isotypes are shown in red 

letters. The peptide sequences identified by IP-2DICAL are shaded gray. 
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Figure S5. Mitochondrial localization of 14-3-3γ during MALM 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The control and Mieap-KD A549 cells were subjected to IF analysis on day 3 after the 
IR. The 14-3-3γ protein was stained with anti-14-3-3γ antibody (14-3-3γ: green). The 

lysosomes were stained with anti-LAMP1 antibody (LAMP1: red). The mitochondria 

are indicated by the DsRed-Mito protein signal (Mito: red). The yellow area indicates 

overlapping between 14-3-3γ and either mitochondria or lysosomes. A quantitative 

analysis of the yellow and red area was performed using 300–400 cells. The average 

values for the ratio of yellow to red (merged/mitochondria or lysosomes; yellow bar 

graph) are shown, with error bars indicating 1 SD. P < 0.01 (*) was considered 

statistically significant. Scale bar = 20 µm. 
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Figure S6. 14-3-3γ expression was inhibited by two shRNAs, 14-3-3γ-KD1 and 
14-3-3γ-KD2 
 

 

 

 

The indicated cells were subjected to Western blot analysis with anti-14-3-3γ antibody. 

Parent: A549 and HCT116 cells, Control: A549 and HCT116 cells infected with an 

empty retroviral vector, 14-3-3γ-KD1: A549 and HCT116 cells infected with the 

retrovirus vector expressing shRNA 14-3-3γ-KD1, 14-3-3γ-KD2: A549 and HCT116 

cells infected with the retrovirus vector expressing shRNA 14-3-3γ-KD2, and 

14-3-3γ-KD3: A549 and HCT116 cells infected with a retrovirus vector expressing 

shRNA 14-3-3γ-KD3. The A549 and HCT116 cells infected with the retrovirus vector 

expressing shRNA 14-3-3γ-KD1 were used as the 14-3-3γ KD cells in all of the 

experiments in the manuscript. 
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Figure S7. Neutralizing the acidic status of lysosomes with NH4Cl causes the 
accumulation of oxidized mitochondrial proteins 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
(A and B) An IF analysis of MALM and oxidized proteins. The Ad-Mieap-β- and 
Ad-LacZ-infected controlHCT116 cells (A) or the control and Mieap-KD A549 cells 
were γ-irradiated; 3 days after the IR, an IF analysis was performed using anti-LAMP1 
antibody (LAMP1) to detect MALM (MALM) or using anti-nitrotyrosine antibody 
(Nitro) to detect nitrotyrosine-oxidized proteins (Oxidized proteins). To evaluate the 
role of lysosomes, NH4Cl was added to the Ad-Mieap-β-infected HCT116 control cells 
and A549 control cells on day 2 after the IR. The mitochondria are indicated by the 
DsRed-mito protein signal (Mito). Representative images are shown (upper panel of A 
or B). Quantitative analyses of the MALM and nitrotyrosine intensities were performed 
using 300-400 cells. The average intensities of the MALM and nitrotyrosine-oxidized 
proteins per cell are shown, with error bars indicating 1 standard deviation (SD; lower 
panel). P < 0.01 (*) was considered statistically significant. Scale bar = 20 µm. 
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Figure S8. Full-length blots 
 
 

 


