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a b s t r a c t 

Here we describe the proteome of the fungus Hemileia vas- 

tatrix by label free mass spectrometry (LC–MS/MS). H. vas- 

tatrix is the causal agent of coffee rust disease, causing 

great economic losses in this crop. The objective of our 

work was to identify H. vastatrix proteins potentially in- 

volved in host colonization and infection, by exploring the 

shotgun proteomics approach. A total of 742 proteins were 

identified and are associated with several crucial molecu- 

lar functions, biological processes, and cellular components. 

The proteins identified contribute to a better understand- 

ing of the metabolism of the fungus and may help identify 

target proteins for the development of specific drugs in or- 

der to control coffee rust disease. All data can be accessed 
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at the Centre for Computational Mass Spectrometry – Mas- 

sIVE MSV0 0 0 087665 - https://massive.ucsd.edu/ProteoSAFe/ 

dataset.jsp?task=cc71ad75f767451abe72dd1ce0019387 

© 2022 The Author(s). Published by Elsevier Inc. 

This is an open access article under the CC BY license 

( http://creativecommons.org/licenses/by/4.0/ ) 
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Subject Biological sciences 

Specific subject area Omics: Proteomics 

Fungus proteomics 

Type of data Raw data by nano UPLC-MS/MS 

How the data were acquired • LC–MS/MS was performed on an LTQ Orbitrap Elite mass spectrometer 

(Thermo Fisher Scientific) coupled to an Ultimate 30 0 0 RSLCnano UPLC 

system (Thermo Scientific Dionex). 

• MS was operated in DDA mode, acquiring precursor ions at 120 0 0 0 

resolution and fragmenting the top 15 precursors by HCD. 

• MS/MS data was analysed by de novo sequencing and sequence database 

searching. 

Data format The set of spectra obtained was stored in .RAW. 

Description of data collection Urediniospores of H. vastatrix were collected from infected Coffea arabica L. 

plants and spores with a germination rate higher than 80% were used for 

germination. 

Data source location • Institution: Embrapa Recursos Genéticos e Biotecnologia 

• City/Town/Region: Brasília 

• Country: Brazil 

Data accessibility Public 

Repository name: Centre for Computational Mass Spectrometry – MASSIVE 

Data identification number: MassIVE MSV0 0 0 087665 

Direct URL to data: https://massive.ucsd.edu/ProteoSAFe/dataset.jsp?task= 

cc71ad75f767451abe72dd1ce0019387 

Instructions for accessing these data: 

Web access: https://massive.ucsd.edu/ 

MassIVE ID = MSV0 0 0 087665 

PorteomeXchange ID = PXD026810 

DOI = 10.25345/C5FK0D 

alue of the Data 

• The proteins identified in this study contribute to better understand the metabolism of

Hemilea vastatrix . 

• The data obtained can help researchers and agricultural industries to identify target proteins

for the development of specific drugs in order to control coffee rust disease. 

• The dataset of H. vastatrix proteins represents valuable information that contributes to the

Pucciniales proteome repertoire. 

. Data Description 

The dataset described here was obtained from the proteome analysis of the fungus Hemileia

astatrix Berkeley and Broome (Basidiomycota, Pucciniales). A total of 742 proteins of H. vasta-

rix were identified using the PEAKS software and the proteins were deposited in the MassIVE

epository under the ID MSV0 0 0 087665. All the files presented in the MassIVE repository are

https://massive.ucsd.edu/ProteoSAFe/dataset.jsp?task=cc71ad75f767451abe72dd1ce0019387
http://creativecommons.org/licenses/by/4.0/
https://massive.ucsd.edu/ProteoSAFe/dataset.jsp?task=cc71ad75f767451abe72dd1ce0019387
https://massive.ucsd.edu/
https://doi.org/10.25345/C5FK0D
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Table 1 

Description of the folders deposited in the Massive / ProteomeXchange repositories. 

Files File description 

Methods_and_protocols Configuration used in chromatography and mass spectrometry analyses. 

Raw_spec_files Set of obtained spectra. 

Sequence_database Database sequences retrieved from the Uniprot repository in May 2021, filtered for 

the order Pucciniales, taxon ID 5258. 

Peaklist_files File in the MGF (Mascot generic file) format, containing the peaklist used for 

identification in the Peaks software, required for validation in the MassIVE 

workflow. 

Result_files File in the MZID (mzIdentML) format, containing the identification results 

exported by the Peaks software, based on the search of the peaklist in the 

database, both mentioned above, also used for validation in the MassIVE 

workflow. 

Search_engine_files All files generated by Peaks software, in which the complete set of spectra and 

protein identification were analyzed. The tables of identified peptides and 

proteins can be found in the "export" subfolder. 

Supplementary_files The iteractive sequence of mappings (Uniprot, DB2DB on BioDBnet and 

BLASTKoala) and their results. 

Fig. 1. (A) Hemileia vastatrix urediniospores germinated at coffee ( Coffea ar abica ) leaf surface. (B) Rust ( H. vastatrix ) 

pustules on a coffee leaf. 

 

 

 

 

 

 

 

 

 

 

described in Table 1 . The proteins identified in H. vastatrix germinating urediniospores ( Fig. 1 )

were classified according to their molecular functions, cellular components, and biological pro-

cesses categories ( Fig. 2 ). 

2. Experimental Design, Materials and Methods 

The urediniospores of H. vastatrix (race II, isolate Hv01) were collected from artificially in-

fected leaves of C. arabica (var. Catuaí Amarelo) plants grown in a greenhouse ( Fig. 1 ). Approxi-

mately 10 mg of urediniospores were spread in 10 mL distilled water and allowed to germinate

in Petri dishes kept in the dark at 24 °C. 

Germinated spores ( > 80%) and non-germinated spores (altogether called germinating ure-

diniospores (gU) sample) were harvested after 24 hours by centrifugation at 120 0 0 rpm for

2 min. The gU from five Petri dishes were collected into one single tube to form the H. vastatrix

gU sample used for protein extraction as described by Ribeiro et al. [1] . For tryptic digestion, the

sample was solubilized with 60 μL of 50 mM ammonium bicarbonate (NH 4 HCO 3 pH 8.5), then
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Fig. 2. Diagram showing the molecular functions (A), biological processes (B), and cellular sites (C) of identified proteins 

in germinating urediniospores of Hemileia vastatrix. 
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5 μL of RapiGestTM SF – Waters (0.2% v/v) was added. The sample was reduced with dithio-

hreitol (100 mM), alkylated with iodoacetamide (300 mM) and proteins were digested using

00 ng of trypsin at 37 °C for 19 h. 

The peptides were desalted as described in Rappsilber et al. [2] , with some modifications [1] ,

olubilized with 0.1% formic acid and injected into an Ultimate 30 0 0 RSLCnano UPLC (Thermo

cientific Dionex) for reversed-phase nano-chromatography. A total of 1 μg of solubilized pep-

ides were injected into a trap column (2 cm × 100 μm), containing ReproSil-Pur C18-AQ 5 μm

everse phase resin (Dr. Maisch GmbH, Germany) in triplicate. The sample was eluted from the

rap column to the analytical column (32 cm × 75 μm containing ReproSil-Pur C18-AQ 3 μm

everse phase resin -Dr. Maisch GmbH, Germany). A gradient of 2–35% acetonitrile, 0.1% formic

cid was used and the sample was sprayed into the ionization source of the spectrometer. 

The LTQ Orbitrap Elite mass spectrometer was operated in data-dependent acquisition (DDA)

ode, generating MS1 spectra in the Orbitrap analyzer (with resolution of 120 0 0 0 FWHM at

00 m/z) between the masses 300–1650 m/z and dynamic exclusion of 10 ppm. The 15 most in-

ense ions were chosen for each MS1 spectrum automatically with charges higher than two and

irected toward higher energy collision-induced dissociation (HCD). The configuration for HCD

as: 2.0 m/z isolation window with automatic gain control (AGC) of 1 × 10 6 , and maximum fill

ime of 100 ms, with normalized collision energy at 35% and threshold for the selection of 3000.

Alignment of spectra and quantification of peptides were performed using Progenesis ® QI for

roteomics v.1.0 software [3] and proteins were identified using Peaks ® 7.0 software [4] . The
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sequences were deduced from the fragmentation information and the search performed in the

Uniprot (Universal Protein Resource) repository in May 2021, filtered to the order Pucciniales

(Taxon ID: 5258). The search was performed based on de novo sequencing and PSM with the

following parameters: tolerance for the mass of the precursor of 10 ppm, and of 0.05 Da for the

fragments, tolerance of up to 2 missing cleavages, carbamidomethylation of cysteines as a fixed

modification and methionine oxidation as a variable modification. Protein identifications were

considered as being reliable at FDR < 1%, presenting at least two unique peptides. Finally, the

proteins identified were functionally annotated using Blast2GO software [5] . 
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