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Supplementary Figure S1 
 

                               
 
Supplementary Fig. S1 I TEM of P. aeruginosa, treated with selected HRNR-peptides.  
TEM analyses of 6.25 x 107/ml P. aeruginosa ATCC 11446, in 10 mM NaP/ 1 % TSB/ pH 5.5, treated with 667 
µg/mL HRNR1132-1143 (GSGSRQSPSYGR) (a, b), 667 µg/mL HRNR1132-1157 (GSGSRQSPSYGRHGSGSGRSSSSGQH) (c, 
d) and 667 µg/mL HRNR2606-2628 (HGSRSGQSSRGERHGSSSGSSSH) (e, f), respectively, for 1h at room 
temperature. Note the dodecapeptide HRNR1132-1143 affecting only a limited number of cells, which are 
destroyed (a, b) in a similar fashion as seen with rSUMO3-HRNR2591-2684 with widespread peeling of the outer 
membrane and extensive lysis with loss of the cytoplasmic electron-dense material.  A limited number of P. 
aeruginosa ATCC 11446, treated with either HRNR1132-1157 (c, d) or HRNR2606-2628 (e, f) showed large blebs on the 
outer membrane. Cytoplasmic swelling was observed at the area where the outer membrane appeared to be 
ruptured. g, h, Control. Images are representative of two independent experiments, sampling on average 10 
images per condition in each experiment.   
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Supplementary Figure S2 
                         
                                

         
 

Supplementary Figure S2 I TEM of HR 1-18-treated P. aeruginosa. a, b, TEM of 6.25 x 107/ml P. 
aeruginosa ATCC 10145, in 10 mM NaP/ 0.25 % glucose/ pH 5.5, treated with 167 µg/mL HR1-18 
(HRNR2556-2677)(GRHGSGLGHSSSHGQHGSGSGR) for 1h at ambient  temperature. c, d, control. Note 
the condensation of electron-dense cytoplasmic material in HR1-18-treated bacteria (a, b).  Images 
are representative of two independent experiments, sampling on average 10 images.                                                                             
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Supplementary Figure S3 
 

           
 
Supplementary Figure S3 I Ultrastructure kinetics in rSUMO3-HRNR2591-2684-treated E. coli.  TEM of 
6.25 x 107/ml E. coli ATCC 11775, in 10 mM NaP/ 1% TSB/ pH 5.5, treated with 500 µg/mL rSUMO3-
HRNR2591-2684 for 5min (a, b), 20min (c), 1h (d) and 2h (e) at RT. f, buffer control (2h treatment). Note 
the absence of membrane perturbation and the presence of few blebs of the outer membrane with 
an occasional ballooning and some electron-dense cytoplasmic aggregates already after 5 min 
incubation. After 1h and 2h treatment intracytoplasmic electron-dense aggregates accumulate in 
rSUMO3-HRNR2591-2684-treated bacteria (d, e). At higher magnification, in samples of rSUMO3-
HRNR2591-2684-treated bacteria often nanofiber-like structures were detected (a - e, red arrows). 
Images are representative of two independent experiments, sampling on average 10 images per 
condition in each experiment.                                                                            
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Supplementary Figure S4 
 
                                 

 
 
 
Supplementary Figure S4 I rSUMO3-HRNR2591-2684 forms amyloid-like nanostructures.  
rSUMO3-HRNR2591-2684 was treated with ultrasound and then analyzed by monitoring thioflavin T 
fluorescence (a) and light microscopy (b) for amyloid-formation. In a second  
experimental series, FITC-labeled rSUMO3-HRNR2591-2684 was treated with ultrasound and then 
monitored by light microscopy (c, f), for DAPI-staining (d, g) and for fluorescence, after storage for 1 
h (c - e) and 20 h (f - h), respectively. Scale bar 20 µm. 
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Supplementary Figure S5 
 

 
 
 
Supplementary Figure S5 I Identification of rSUMO3-HRNR2591-2684-interacting proteins upon 
SulfoLink®–coupling resin-chromatography. An E. coli-extract was applied to a SulfoLink®–column 
and bound proteins were eluted with an increasing gradient of NH4Cl-buffer (a). Aliquots of each 
fraction were analyzed by SDS-PAGE and silver staining (b) and by a Far-Western blot (c) using 
rSUMO3-HRNR2591-2684 as “bait” protein and polyclonal antibodies against HRNR2591-2684 for 
visualization of protein interaction. MW: molecular weight standards; MIX: crude E. coli-extract; X1 - 
X3: unbound material; A1 - A7: bound material. 
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Supplementary Figure S6 
 

 
 
Supplementary Figure S6 I rSUMO3-HRNR2591-2684 binds to E. coli ribosomal proteins. SulfoLink®–
column-bound proteins of an E. coli-extract were separated on a Jupiter® 300Å C18-RP-HPLC column 
and eluted with an increasing gradient of 2-propanol (Prp) in aqueous 0.1 % TFA (a). Aliquots of UV-
absorbing peak fractions were analyzed in a Far- SUMO3-HRNR2591-2684-dotblot analysis (b) and 
dotblot-positive fractions (highlighted as boxes) were subjected to a Far-rSUMO3-HRNR2591-2684-
Westernblot analysis (c). Note the presence of the most intensive band at 37 kDa (D13 and D14), and 
~20 more or less intensive bands corresponding to a MW between 12 and 34 kDa. 
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Supplementary Figure S7a, b 
 

               
                                                   
Supplementary Figure S7a, b I Identification of E. coli 50S ribosomal protein L28 in rSUMO3-
HRNR2591-2684-Far-Westernblot-positive HPLC fractions. In fraction D3 (Supplementary Figure S6) the 
E. coli 50S ribosomal protein L28 was identified (Mascot search reveals amino acid sequences of 
matching peptide fragments (a, b).  MS-analysis of the D3 fraction before digestion revealed a major 
8876,092 Da mass (average [Mr+H] mass) corresponding to an NH2-terminally truncated version of 
L28 (residues 9-85). 
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Supplementary Figure S7c – g 

 
                                      
Supplementary Figure S7c-g I Identification of the E. coli 30S ribosomal proteins S11, S18, S19 and 
S20 in SUMO3-HRNR2591-2684-Far-Westernblot-positive HPLC fractions. In fraction D6 
(Supplementary Figure S6) the E. coli 30S ribosomal proteins S11, S18, S19 and S20 were identified. 
Amino acid sequences of identified peptide fragments from digested D6 fraction are shown 
separately for each 30S ribosomal protein using separate colors for different ribosomal proteins (c - 
g).  
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Supplementary Figure S7h, i  

 

             

Supplementary Figure S7h, i I Identification of the 50S E. coli ribosomal protein L2 in rSUMO3-
HRNR2591-2684-Far-Westernblot-positive HPLC fractions. In fraction D13 (Supplementary Figure S6) 
the E. coli 50S ribosomal protein L2 was identified (h, i). MS-analysis of the D13 fraction before 
digestion revealed 2 major constituents (i). The 29748.428 da (average [Mr+H]) mass matches most 
closely to the calculated Mr mass for the entire L2 amino acid sequence lacking the aminoterminal 
methionine. The most intense 13044.289 da mass signal most probably represents an internal L2 
fragment (i). 
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Supplementary Figure S8 
 

        
 
Supplementary Figure S8 I HRNR2591-2684 binds to 30S and 50S E. coli ribosomal proteins. SulfoLink®-
column-bound proteins of an E. coli-extract were separated on a Jupiter® 300Å C18-RP-HPLC column 
and were eluted with an increasing gradient of acetonitrile (ACN) in aqueous 0.1 % TFA (a). Aliquots 
of selected, in a HRNR-Far-Dotblot analysis positive HPLC fractions (C4 - D4) as well as SulfoLink®-
column-bound proteins as control (Mix), were subjected to a HRNR-Far-Westernblot and analyzed 
with HRNR2591-2684 antibodies (b). Some bands seen in the crude ribosome extract (mix) are missing in 
HPLC fractions (e.g. at 20, 24 and 25 kDa). MW: Molecular weight marker. 
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Supplementary Figure S9 

 
 
        

Supplementary Figure S9 I Identification of 50S E. coli ribosomal proteins L22 and L13 in HRNR2591-

2684-Far-Westernblot-positive HPLC fractions. SulfoLink®–column-bound proteins of an E. coli-
extract, separated on a Jupiter 300Å C18-RP-HPLC column, eluted with acetonitrile, showing band(s) 
upon HRNR2591-2684-Far-Westernblot (Supplementary Figure S8), were subjected to reduction, 
alkylation and tryptic digestion with subsequent MS/MS analysis at a QTOF-2 ESI-MS. Whereas in 
fraction D4 the E. coli 50S ribosomal protein L22 was identified (a), MS/MS analyses revealed the E. 
coli 50S ribosomal protein L13 in fraction C11 (b).  
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Supplementary Figure S10 
           

 
 
Supplementary Figure S10 I LC-MS/MS analyses identify a wide range of 50S and 30S E. coli 
ribosomal proteins with apparent HRNR-binding properties. SulfoLink®–column-bound 
proteins of an E. coli-extract were separated on a Aeris® widepore RP-HPLC column with a 
gradient of Prp in aqueous 0.1 % TFA (a) and fractions were analyzed for rSUMO3-HRNR2591-

2684-binding proteins in a HRNR-Far-dot blot system (b). Note strongest dots in fractions C5, 
D10, D11, E5 and E12. 
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Supplementary Figure S11 
 

 

Supplementary Figure S11 I  All-Fractions-Precursor-Ion-Area. 
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Supplementary Figure S12 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Supplementary Figure S12 I Data Base Research Results Edited. 
 



16 
 

 
Supplementary Tables 
 
Supplementary Table S1 I Amino acid sequences of HRNR fragments generated as 
HRNR polypeptides or SUMO3-(His)6-fusion proteins 
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Supplementary Table S2 I HRNR-primer-sequences used in this study 
 
Name Oligonucleotide-Sequence A.T.1 A.T.2 vector 

SUMO-hrnr-2-F ACCCATGGGCAACACGGTTC 71,3°C   pET-Sumo 

SUMO-hrnr-2-R TCAAGACTCGTGGTGACCAAAGC 69,6°C   

pSu-hr3-b-2591-f (BsaI) AAGGTCTCAAGGTAGTCAGCATGGGTCTGGCT 60°C 77,1°C pSumo3 

pSu-hr3-b-2684-r (BamHI) AAGGATCCTTAATATGGGCCACGGCTGGAA 60°C 77,4°C 

 

A.T.1: Annealing temperature underlined sequence; A.T.2: Annealing temperature whole 

sequence. The complementary coding sequence is underlined. 

 

 
 
 


