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Supplementary figures and tables: 

Supplementary Table S1 Antimicrobial activities of Lys and Arg peptide variants of 

RN3 and RN7 

 

hRNase 

peptide 

MFC100 (μM) IC50 

(µM) Sabouraud 

broth 

 

PBS 

RN3K 4.25 ± 0.30 4.25 ± 0.30 2.08 ± 0.27 

RN7R 2.83 ± 0.10 2.83 ± 0.10 1.62 ± 0.32 

 

Minimal fungicidal concentration (MFC100) was determined as the lowest concentration 

of peptide that killed at least 99.9% of the initial inoculum. Values were calculated by 

CFU counting on plated Petri dishes as described in the methodology. C. albicans 

cultures were treated with the proteins diluted in either the Sabouraud nutrient growth 

media or in a phosphate saline buffer (PBS). IC50 was determined using the Bactiter-

GloTM kit as detailed in the Materials and Methods section.  

 

  



Supplementary Table S2. Minimal agglutination concentration (MAC) of hRNases’ peptides. 

 

 

 

 

 

 

 

Minimal agglutination concentration (MAC) was calculated as the lowest peptide concentration 

where C. albicans cells aggregation is visible to the naked eye. Values are averaged from three 

replicates of two independent experiments. Values are given as mean ± SEM.  

 

  

hRNase 

peptide 

MAC 

(µM) 

RN1 1.80 ± 0.40 

RN2 0.40 ± 0.10 

RN3 < 0.1 

RN4 0.40 ± 0.10 

RN5 1.80 ± 0.40 

RN6 0.40 ± 0.10 

RN7 0.90 ± 0.30 

RN8 0.90 ± 0.20 



Supplementary Table S3. Gene-specific primers used for real-time RT-PCR assays in planktonic and sessile cells. 

 

 

 

 

Target gene 

 

 

Primer sequences 5’-3’ 

 

Taken from 

  

Target genes 

 

Primer sequences 5’-3’ 

 

Taken from 

ACT F’ GATTTTGTCTGAACGTGGTAACAG 

R’ GGAGTTGAAAGTGGTTTGGTCAATAC 

[1]  EGF1 F’ TTGAGATGTTGCGGCAGGATA 

R’ ACTGGACAGACAGCAGGAC 

[2] 

18S rRNA F’ CACGACGGAGTTTCACAAGA 

R’ CGATGGAAGTTTGAGGCAAT 

 

[3] 

 ADH5 F’ ACCTGCAAGGGCTCATTCTG 

R’ CGGCTCTCAACTTCTCCATA 

[2] 

GAPDH F’  CGGTCCATCCCACAAGGA 

R’AGTGGAAGATGGGATAATGTTACCA 

[4]  CSH1 F’ CGTGAGGACGAGAGAGAAT 

R’ CGAATGGACGACACAAAACA 

[2] 

KRE6 F’ TCCAACAAGCATTATCAGCA 

R’ ATCACCAACAAACCATCGT 

 

[5] 

 GSC1 F’ CCCATTCTCTAGGCACGA 

R’ ATCAACAACCACTTGCTTCG 

 

[2] 

ALS3 F’ GGTTATCGTCCATTTGTTGA 

R’ TTCTGTATCCAGTCCATCTT 

[2]  ZAP1 F’ ATCTGTCCAGTGTTGTTTGTA 

R’ AGGTCTCTTTGAAAGTTGTG 

 

[2] 

CYR1 F’ GTTTCCCCCACCACTCA 

R’ TTGCGGTAATGACACAACAGA  

[2]     



 

 

 

A.                                  B. 

 

Supplementary Figure S1: Helical wheels of RNase 3(A) and RNase 7(B) 1-45mer N-termini peptides. 

A unique alpha–helix encompassing residues 22 to 40 has been considered as predicted by RMN for 

RNase 3 (drawn by heliquest [6]). Cationic residues are highlighted in blue, uncharged residues in grey, 

polar residues in purple, nonpolar residues in yellow, polar/uncharged residues in pink and anionic 

residues in red. N- terminal and C-terminal domains are designated with N and C letters respectively. 

Taken from [7]. 

 

  

B. C. 



 

 

 

Supplementary Figure S2: Visualization of aggregation of C. albicans culture by RNase3, RN3 

and RN7 peptides. Images were taken after 1 hour of incubation of C. albicans with 1 M of RNase3, 

RN3 and RN7, as detailed in the Materials and Methods section, using a 50× stereoscope microscope.  

 

 

 

 

 

 

 

  



 

 

 

 

 

 

 

 

 

 

Supplementary Figure S3: Analysis of DNA binding activity of RN3 and RN7 substitute 

analogs using a gel retardation assay. The affinity to bind DNA was assayed by the inhibitory 

effect of the peptides on migration of DNA. Different amounts of the peptides were incubated 

with 200 ng of pET 28 plasmid DNA in 10 µL of binding buffer at room temperature during 

20 min and subjected to electrophoresis on a 1.0% agarose gel. The first lane corresponds to 

negative control without peptide and the following lanes correspond to ratios peptide/DNA 

2.5:1, 5:1, 10:1, 20:1 and 50:1 respectively.  
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Supplementary Figure S4: Secondary structure prediction of hRNase derived peptides (RN1-8) and 

K/R variants. The alpha-helix structure are represented by red horizontal line. The RNA or DNA 

binding residues are showed by circles or diamond forms. Percentage of helix, strand or loop structures 

are displayed in the embedded table. The figure was created using the online PredictProtein 

server: https://www.predictprotein.org. 

 

 

 
 

PEPTIDE 

(Secondary structure) 

HELIX STRAND LOOP 

% in the protein  

RN1 37.50 4.17 58.33 

RN2 44.44 4.44 51.11 

RN3 44.44 0.0 55.56 

RN3K 44.44 0.0 55.56 

RN4 40.43 4.26 55.32 

RN5 42.55 4.26 53.19 

RN6 44.44 0.0 55.56 

RN7 44.4 0.0 55.56 

RN7R 42.22 0.0 57.78 

RN8 44.44 0.0 55.56 

https://www.predictprotein.org/


  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

 

Supplementary Figure S5. High Performance Liquid Chromatography (HPLC) profiles of 

purified RN peptides. 
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Supplementary Figure S6. Liquid chromatography- Mass Spectrometry (LCMS) spectra of 

purified RN peptides. 

250 500 750 1000 1250 1500 1750 m/z
0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

Inten.(x1,000,000)
745.15

652.15

869.15

1042.85579.80

1303.40823.40503.00 1019.00226.35 312.10 405.05 1786.801440.30 1548.15 1680.95



 

References 

1.  Naglik, J.R.; Fostira, F.; Ruprai, J.; Staab, J.F.; Challacombe, S.J.; Sundstrom, P. Candida 

albicans HWP1 gene expression and host antibody responses in colonization and 

disease. J. Med. Microbiol. 2006, 55, 1323–1327. 

2.  Morici, P.; Fais, R.; Rizzato, C.; Tavanti, A.; Lupetti, A. Inhibition of Candida albicans 

biofilm formation by the synthetic lactoferricin derived peptide hLF1-11. PLoS One 2016, 

11, 1–15. 

3.  Liu, T.T.; Lee, R.E.B.; Barker, K.S.; Lee, R.E.; Wei, L.; Homayouni, R.; Rogers, P.D. 

Genome-wide expression profiling of the response to azole, polyene, echinocandin, and 

pyrimidine antifungal agents in Candida albicans. Antimicrob. Agents Chemother. 2005, 

49, 2226–2236. 

4.  Nailis, H.; Coenye, T.; Van Nieuwerburgh, F.; Deforce, D.; Nelis, H.J. Development and 

evaluation of different normalization strategies for gene expression studies in Candida 

albicans biofilms by real-time PCR. BMC Mol. Biol. 2006, 7, 1–9. 

5.  Tsai, P.W.; Cheng, Y.L.; Hsieh, W.P.; Lan, C.Y. Responses of Candida albicans to the 

human antimicrobial peptide LL-37. J. Microbiol. 2014, 52, 581–589. 

6.  Gautier, R.; Douguet, D.; Antonny, B.; Drin, G. HELIQUEST: a web server to screen 

sequences with specific  -helical properties. Bioinformatics 2008, 24, 2101–2102. 

7.  García-Mayoral, M.F.; Moussaoui, M.; de la Torre, B.G.; Andreu, D.; Boix, E.; Nogués, 

M.V.; Rico, M.; Laurents, D. V; Bruix, M. NMR structural determinants of eosinophil 

cationic protein binding to membrane and heparin mimetics. Biophys. J. 2010, 98, 2702–

11. 

 

 


