
1 
 

APPENDIX 

 

DPP8/9 processing of human AK2 unmasks an IAP binding motif 

Kim J. Lapacz1,#, Konstantin Weiss1,#, Franziska Mueller2,3,#, Yuxing Xue3, Simon 

Poepsel4,5, Matthias Weith1, Tanja Bange3,*, Jan Riemer1,5,* 

 

1, Institute for Biochemistry, University of Cologne, 50674 Cologne, Germany 

2, Department of Mechanistic Cell Biology, Max Planck Institute of Molecular 

Physiology, 44227 Dortmund 

3, Institute of Medical Psychology and Biomedical Center (BMC), Faculty of Medicine, 

LMU Munich, 80336 Munich, Germany 

4, Center for Molecular Medicine Cologne (CMMC), Faculty of Medicine and University 

Hospital, University of Cologne, D-50931 Cologne, Germany. 

5, Cologne Excellence Cluster on Cellular Stress Responses in Aging-Associated 

Diseases (CECAD), University of Cologne, 50931 Cologne, Germany. 

 

#, these authors contributed equally 

 

* address correspondence to  

J.R.: jan.riemer@uni-koeln.de, +49-221-470-7306, ORCID 0000-0002-7574-8457 

T.B.: tanja.bange@med.uni-muenchen.de, +49-89-218075654, ORCID 0000-0002-

9680-8586 

 

Condensed title: DPP8 and DPP9 unmask IAP binding motifs  



2 

TABLE OF CONTENT 

APPENDIX FIGURES 

Appendix Figure S1 page 3 

Appendix Figure S2 page 7 

Appendix Figure S3 page 8 

Appendix Figure S4 page 9 

Appendix Figure S5 page 10 

Appendix Figure S6 page 11 

Appendix Figure S7 page 12 

Appendix Figure S8 page 13 

APPENDIX REFERENCES page 18 



3 
 

 

APPENDIX FIGURES 

 

 



4 
 

 

 

 

 

  



5 
 

 

 

 

 



6 
 

Appendix Figure S1 (related to Figure 1F). MS2 spectra of AK2 N-terminal 
peptides identified from whole cellular lysates of HEK293 WT and DPP9 KO 
cells. 

A,B. AK2 N-terminal peptide NH2-SVPAAEPEYPK in WT (A) and DPP9 KO (B) 
lysate. 

C,D. AK2 N-terminal peptide NH2-APSVPAAEPEYPK in WT (C) and DPP9 KO (D) 
lysate. 

E,F. AK2 N-terminal peptide ac-NH2-MAPSVPAAEPEYPK in WT (E) and DPP9 KO 
(F) lysate.  
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Appendix Figure S2 (related to Figure 1). DPP9 processed the majority of cellular 
AK2. 

A. Visualization of processing events by DPP8/9 using a maleimide shift assay. The 
AK2 A2C variant allows monitoring the AK2 processing by DPP8/9. Processing will 
remove the cysteine residue at position 2. If processing does not take place the 
cysteine can be modified using the maleimide mmPEG24. This will result in a size shift 
detectable on SDS-PAGE (indicated by the dark arrow). 

B. 1G244 stabilizes AK2 variants and minimally shifts processing ratio. Stable 
inducible cell lines expressing either AK2 C232S or AK2 A2C, C232S were after 
incubation with or without 1G244 lysed and reduced using TCEP. Then mmPEG24 was 
added to the lysates to modify free cysteines. Samples were analyzed by SDS-PAGE 
and immunoblot. n=1 biological replicates 

C. The majority of AK2 is processed by DPP8/9. Stable inducible cell lines expressing 
either AK2 C232S or AK2 A2C, C232S were lysed and reduced using TCEP. Then 
mmPEG24 was added to the lysates to modify free cysteines. Samples were analyzed 
by SDS-PAGE and immunoblot. n=3 biological replicates 
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Appendix Figure S3 (related to Figure 2M,N). The IAPs XIAP and BIRC2 can bind 
to AK2 but not to the S4P mutant of AK2. 

A. Neither the terminal mutation of DPP8/9 processed AK2 (S4P) nor the mock control bind to 
XIAP and BIRC2. AK2 S4P, C40,42,92S-HA (S4P,3CS) and mock treated cells were 
immunoprecipitated and binding partners were quantified by MS. 2,623 proteins were 
quantified, number of biological replicates n=3. Data were imputated at the lower end of the 
distribution (downshift: 2; width:0.3). AK2 and IAPs are highlighted. 

B. XIAP and BIRC2 were identified as interaction partners only in cytosolic WT AK2. Measured 
log2 intensities of coprecipitates of mock, AK2 C40,42,92S-HA (3CS) and AK2 S4P, 
C40,42,92S-HA (S4P,3CS) for XIAP and BIRC2 respectively (n=3 biological replicates). Data 
from Fig. 2M,N and S3A before data imputation. The lowest measured value for quantified 
proteins in this data set is inserted as a dashed line.  

 

  



9 
 

 

 

 

 

 

 

 

 

 

 

Appendix Figure S4 (related to Figure 2). The IAP XIAP can bind to AK2. 

A. SmacMTS-AK2 ∆1-3 is translated in the cytosol. It is then imported into mitochondria where 
the MTS is removed leaving soluble AK2 exposing its IBM. 

B. AK2 with and without SmacMTS is stable in the IMS over time. Stable inducible cell lines 
expressing AK2 with or without the SmacMTS were tested in an Emetine chase for the indicated 
amount of time. Samples were lysed and analyzed by SDS-PAGE and immunoblot. n=3 
biological replicates. 

C. The IAP XIAP can bind to AK2. Stable inducible HeLa cell lines in an AK2 KO background 
were lysed. SmacMTS-AK2 ∆1-3-HA was precipitated using HA-beads and the resulting 
precipitate was analysed for XIAP. XIAP was coprecipitated with AK2 indicating interaction of 
both proteins after cell lysis. Analyses was done by SDS-PAGE and immunoblot. n=3 biological 
replicates. 
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Appendix Figure S5 (related to Figure 3). Mutation of the AK2 IBM stabilizes the 
protein. 

Stable inducible cell lines expressing either the WT or the S4V variant of AK2 were lysed and 

analyzed via SDS-PAGE and immunoblot. n=4 biological replicates; one replicate is shown, 

the three other replicates were used in (Finger et al., 2020) for quantification. 
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Appendix Figure S6 (related to Figure 3H,I and 4J). Purification of human full-
length GST-XIAP. 

Analysis of GST-tagged XIAP purification by Coomassie staining of SDS-PAGE. 
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Appendix Figure S7 (related to Figure 4A,B). DPP8 and DPP9 potentially 

unmask IBMs at the N-terminus of 129 cellular proteins. 

 



13 
 

 

 

 

 



14 
 

 

 

 



15 
 

 

 



16 
 

 

 

 

 



17 
 

Appendix Figure S8 (related to Figure 4C). MS2 spectra for EIF2A peptides 

identified in whole cellular lysates of HEK293 WT and DPP9 KO cells. 

A,B. EIF2A N-terminal peptide NH2-STPLLTVR in WT (A) and DPP9 KO (B) lysate. 

C,D. EIF2A N-terminal peptide ac-NH2-STPLLTVR in WT (C) and DPP9 KO (D) lysate. 

E,F. EIF2A N-terminal peptide NH2-APSTPLLTVR in WT (E) and DPP9 KO (F) lysates. 

G,H. EIF2A N-terminal peptide NH2-MAPSTPLLTVR in WT (G) and DPP9 KO (H) lysates. 
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