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1. PeptiDesCalculator 2.0 provides a modular universe of 127,840

descriptors
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The Java engine was reimplemented in 100599
Python as a modular framework Tripeptide Comp.
comprising 13 descriptor families and !
up to 127,840 variables. Tripeptide >
composition and sequence 3.~
autocorrelations account for most of the = oo,
descriptor universe, while smaller Geary Autocorr. o
families provide complementary
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3. Descriptor families respond predictably to D-residue

substitutions
Descriptor group Achatini Deltorphin | Dermorphin Fulicin
Composition: AA [ di ] tri Changed Changed Changed Changed
CTD | Conjoint | autocorr. | GPI Preserved Preserved Preserved Preserved
PSAC | APSAC |/ QSO Partial N/A N/A N/A Partial N/A
Global descriptors Partial N/A Partial N/A Partial N/A Partial N/A

Across four natural D-peptides, identity-based descriptors detected the
D/L substitution, physicochemical families remained invariant, and
unsupported formulations returned explicit missing values.

Web server Jws\, ProtoPEP

PeptiDesCalculator 2.0 is integrated into ProtoPEP, a web-based platform
that calculates the selected peptide descriptors and exports the resulting
machine learning ready matrix as a downloadable CSV file.

Descriptor results

Calculated 66842 descriptors for 3 peptides using PeptiDesCalculator 2.0 (max lag 6) . Download full results as CSV
PeptiDesCalculator 2.0 families below show each family's first 20 descriptors, rounded to 1 decimal. FARPPIO's are rounded to 3 decimals. The CSV always has everything, at full

v Amino acid composition

Peptide ID | Peptide_Sequence A G If L| P| V| F| W| Y| D| E R| Hl K| S| T| C| M| N| Q
peptidel AAWRGGG 28.6(429(0.0(0.0(0.0/0.0(0.0({143({0.0(0.0/0.0|143|0.0/0.0|0.0/0.0/0.0{0.0|0.0|0.0

Calculate descriptors
Select the peptides and the descriptor engine(s) to use. . Aresults table is shown on the next page and the full set of calculated descriptors can always be
downloaded as CSV.

peptide2 AAWRggG 28.6|143(0.0(0.0|/0.0/|0.0(0.0|0.0 (0.0]{0.0{0.0/143({0.0{0.0{0.0/0.0{0.0{0.0|0.0|0.0
peptide3 aawrggg 00 (0.0 (0.0(0.0(0.0{0.0(0.0({0.0 [00({0.0/0.0{0.0 |0.0]/0.0]|0.0]|0.0/0.0{0.0]|0.0]0.0

» Conjoint triad
» Composition-Transition-Distribution (CTD)
» Pseudo amino acid composition (PseAAC)

» Amphiphilic PseAAC (APseAAC)

» Quasi-sequence-or der (QS0)
Geary aut lat 24 descriptors
Moran autocorre lation
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2. Multi-family descriptors capture chemically meaningful

peptide diversity
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4. AAindex scales and aggregation operators show limited
pairwise redundancy
Irl range
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% of all 153 operator pairs, by Irl

Only approximately 16% of AAindex-scale and operator pairs showed
strong or near-duplicate correlations. This supports retaining broad
descriptor coverage during calculation, while dataset-specific feature
selection is performed later within each QSAR workflow.

Ongoing work & conclusions

@ Sequence-aware descriptors 127.840
>100

Molecular-graph descriptors ~3,000

« PeptiDesCalculator 2.0 offers 13 modular descriptor families and
ML-ready CSV export.

« Combined descriptors capture meaningful peptide-class variation.

« D/L and correlation analyses confirm predictable, complementary
behavior.

« The new nomenclature adds modification-, topology- and
SMILES-based molecular descriptors that can be employed for
QSAR modelling.
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