Ribopeaks User Manual
Welcome to the Ribopeaks User Manual!!! This manual shows the software characteristics and concepts
of each parameter/button indicated from 1 to 17 at Figure 1. For more information, please contact us at
labmom@uepg.br, or access http://sites.uepg.br/labmom/contato.php.

Figure 1 - A view of a Ribopeaks example result. This example can be accessed by typing “@”+”space” at the mass value box
(1) and clicking “Analyse Peaks” (6).

1. Type or paste in the indicated box the mass values of the bacterium r-protein in Da. The system
will only allow numbers separated with the character “.” (International standard) or “,” (Brazilian
standard). Between mass values, add the character “;” (semicolon). Letters, especial characters
and symbols, are not permitted. You can access and example analysis by typing “@”+”space” at
the mass value box and clicking “Analyse Peaks”. This will allow you to check the correct format
of the inputted mass values (query peaks) and to see an example of the result (Figure 1). We
recommend the addition of at least 10 (ten) peaks to reach more confident classification (Figure
2).
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Figure 2 - Relation between the number of peaks inputted in the Ribopeaks (query peaks) and the percentage of correct
taxonomic classification. The Ziegler et al. (2015) data used in the analysis include 116 bacterial strains not used in the
Artificial Intelligence training. A Plateau was reached from the tenth peak onwards.

2. This option will perform the taxonomic classification at the Genus level. The software will search
for matches in the Ribopeaks Genus model, generated by Artificial Intelligence (AI) techniques.
In this model, all taxonomic records of the Ribopeaks Database were used to generate an r-protein
mass map at the genus level through machine learning. In this option of analysis, the number at
position 16 (Figure 1) will represent the virtual r-protein mass from the Genus model.
3. This option will perform the taxonomic classification at the Specie level. The software will search
for matches in the Ribopeaks Specie model, generated by Artificial Intelligence (AI) techniques.
In this model, all taxonomic records of the Ribopeaks Database were used to generate an r-protein
mass map at the specie level through machine learning. In this option of analysis, the number at
position 16 (Figure 1) will represent the virtual r-protein mass from the Specie Model.
4. This option will perform the taxonomic classification at the Strain level. The software will
perform the Direct Match (DM) with the Ribopeaks Database. Results will show the Deepest
Taxonomic Classification (DTC) from GenBank, including strain. In this option of analysis, the
number at position 16 (Figure 1) will represent the real r-protein mass from the Ribopeaks
Database.
5. Mass tolerance error (Da) allowed between the peak from the Ribopeaks Database or the
Genus/Specie Model (subject peak) and the peak provided at position 1 (query peak). The
software will consider P + X or P - X, in which P represents the peak from the Ribopeaks
Database or Genus/Specie Model and X the number provided by the user. The default was settled
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to 3 (three) Da, based on previous tests using the 116 strains described by Ziegler et al. (2015). At
the mass tolerance error of ± 3 Da, high and equivalent levels of correct taxonomic classification
were reached at specie and genus levels. In addition, it seems that at ± 3 Da, there is less chance to
accept false-positive peak matches and to reject positive matches.
6. Click on the button “Analyse Peaks” to start the analysis of the query data. The button will
disappear while the mass values are being compared to the bank and will reappear with the results.
During analysis, the user can get information on how many peaks were sent.
7. Indication of the number of peaks that was sent to the analysis.
8. Score (S) indicates the confidence of the taxonomic classification. The Score is calculated by the
following formula, in which P(p|o) is the density probability of each protein match; P(o) is the
independent probability of each organism. The S is proportional to “P(p|o) P(o)” (the posterior
probability of p as implemented in the naïve bayes classifier (John and Langley, 1995). This way,
by selecting the organism o with the highest score, the most likely hypothesis given the evidence
is obtained.
𝑆(𝑜|𝑝) ∝ 𝑃(𝑝|𝑜) 𝑃(𝑜)
9. Partial Parity (Pp) represents, in percentage, how close the query peaks are from the subject
ones. Partial Parity is calculated by the following formula; in which p are the query peaks and μ,
the matched peaks from the Ribopeaks Database or Genus/Specie Model (subject peaks).
𝜇
𝑝
(∑𝜇𝑛1 𝜇 − ∑𝑝𝑛1 𝑝)
𝐷𝑖𝑓(𝑝1 … 𝑝𝑛 , 𝜇1 … 𝜇𝑛 ) =
∑𝜇𝜇𝑛1 𝜇
𝑃𝑝(𝑝1 … 𝑝𝑛 , 𝜇1 … 𝜇𝑛 ) = 100 (1 − 𝐷𝑖𝑓)
10. Total Parity (Tp) represents, in percentage, the coverage of the result based on the total
information stored into the Ribopeaks Database or Genus/Specie Model. Total Parity value is
calculated by the following formula, in which i represents the number of peaks found for the
organism, j the number of total proteins stored in the model.
𝑖 ∗ 100
𝑇𝑝(𝑖, 𝑗) =
𝑗
11. It shows the bacterium taxonomy.
12. It indicates the number of query peaks that matched ones of the indicated bacterium.
13. Click on this icon to access the virtual spectral graph of the indicated bacterium. In the spectral
graph exemplified in Figure 4, the subject peaks from the Ribopeaks Database or Genus/Specie
Model are distributed according to their m/z and density probability values at x and y axis,
respectively. In addition, the m/z value and its correspondent r-protein (indicated at the right
position of the graph) are indicated by the same color.
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Figure 4 - Virtual spectral graph of Bradyrhizobium diazoefficiens. The spectrum contains the subjected peaks from the
Genus/Specie Model or Ribopeaks Database. The X-axis represents the m/z data from each peak, and the Y-axis represents the
density probability of each one.

14. R-protein, from the Ribopeaks Database or Genus/Specie Model, used in the current taxonomy. It
presents an m/z value coincident with one of the query peaks. The acronyms “L” and “S” refer to
the Large or Small unit of the ribosome, respectively.
15. It is one of the mass values of the query peaks informed by the user.
16. It is one of the r-proteins mass values from the Ribopeaks Database when the analysis is settled
for Strain (DTC) taxonomy level. However, it is one of the r-proteins mass values from the
Ribopeaks AI models when the analysis is generated for Specie or Genus taxonomic level.
17. Density probability (Dp) indicates the contribution of each match to the final score. Density
probability is calculated by the following formula, in which x is the value to be tested; μ, the
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reference from the match; σ2, the value of the standard deviation from the match; and e, the Euler
constant.
𝐷𝑝(𝑥, 𝜇, 𝜎 2 ) =

1
√2𝜋𝜎

𝑒

−

(𝑥−𝜇)2
2𝜎2
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