
Residue-based scores 

1. Disordered score 

Disordered score was calculated using the following formula 

𝑀𝑜𝑡𝑖𝑓𝑑𝑖𝑠𝑜𝑟𝑑𝑒𝑟𝑒𝑑𝑠𝑐𝑜𝑟𝑒 =
∑ 𝑚𝑒𝑡ℎ𝑜𝑑_𝑠𝑐𝑜𝑟𝑒𝑖
𝑒𝑛𝑑
𝑖=𝑠𝑡𝑎𝑟𝑡

𝑛(𝑒𝑛𝑑 − 𝑠𝑡𝑎𝑟𝑡)
 

Where 𝑛 = 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑚𝑒𝑡ℎ𝑜𝑑𝑠; start, end marks the starting and ending position in the motif, 

respectively. In most cases three methods were incorporated (sometimes AlphaFold2 structure was 

missing). 

𝐼𝑈𝑃𝑟𝑒𝑑 = 𝑜𝑢𝑡𝑝𝑢𝑡 𝑝𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝐼𝑈𝑃𝑟𝑒𝑑 𝑓𝑜𝑟 𝑎 𝑔𝑖𝑣𝑒𝑛 𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 

𝐴𝑙𝑝ℎ𝑎𝐹𝑜𝑙𝑑2𝑎𝑐𝑐 =

{
 

 
𝑅𝑆𝐴

0.36 ∗ 2
 , 𝑖𝑓𝑅𝑆𝐴 > 0.36

0.5 +
(𝑅𝑆𝐴 + 0.36)

(1 − 0.36) ∗ 2
, 𝑒𝑙𝑠𝑒

 

Where Relative Surface Accessibility (RSA) was calculated by normalizing DSSP accessibility output 

using values determined by Tien et al. The 0.36 threshold for exposed residues was determined by 

Rost et al. The equation yields 0.5 score at 0.36 value, and intermediate values between 0-0.36 and 

0.36-1 are evenly rescaled. 

𝐴𝑙𝑝ℎ𝑎𝐹𝑜𝑙𝑑2𝑝𝐿𝐷𝐷𝑇 =

{
 
 

 
 (1 −

𝑝𝐿𝐷𝐷𝑇
100 )

(1 − 0.7) ∗ 2
, 𝑖𝑓 𝑝𝐿𝐷𝐷𝑇 > 70

0.5 +
(1 −

𝑝𝐿𝐷𝐷𝑇
100 ) − (1 − 0.7)

0.7 ∗ 2
, 𝑒𝑙𝑠𝑒

 

Where pLDDT is the confidence value for a given residue from AlphaFold2. The equation yields 0.5 

score at 70 value, and intermediate values between 0-70 and 70 -100 are evenly rescaled. Note, that 

pLDDT inversely correlates with protein disorder.  

Furthermore, any region listed in DisProt automatically gets maximum score (1). Transmembrane 

regions, signal peptides and PFAM domains get minimum score (0). 

2. Conservation score 

Conservation score was calculated on aligned Short Linear Motif pairs, when their distance were 

below 20 residues (permitting alignment errors) 

∑ 1 −
𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑖

20𝑖=𝑎𝑙𝑖𝑔𝑛𝑒𝑑_𝑚𝑜𝑡𝑖𝑓𝑠_𝑙𝑒𝑖𝑠ℎ𝑚𝑎𝑛𝑖𝑎

∑ 1 −
𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑖

20𝑖=𝑎𝑙𝑖𝑔𝑛𝑒𝑑_𝑚𝑜𝑡𝑖𝑓𝑠_𝑡𝑟𝑦𝑝𝑎𝑛𝑜𝑠𝑜𝑚𝑎𝑠

 

Where 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑖  is the distance between two aligned motifs. The score is the highest when a motif 

is present in Leishmania, but missing from other Trypanosomas. 

3. *Localization score 

Localization score can be only calculated when there is evidence for both the motif and the 

corresponding domain localization. Currently there is a two-stage version was applied, where motifs 

and domains can be intracellular and extracellular. 

https://pubmed.ncbi.nlm.nih.gov/24278298/
https://pubmed.ncbi.nlm.nih.gov/7892171/


Motif localization was determined using ELM GO annotations, Protein secretion information (high-

throughput experiments and SignalP), and CCTOP prediction (in case of contradicting information 

this order was followed). Domain localization was determined using TOPDOM. 

If the localization on the domain and motif side are the same, the score is 1, otherwise 0. (if there is 

not enough information this metric was not taken into account) 

Protein scores: 

4. *Maximum normalized mRNA expression score (using experiments by Lahav et al.) 

5. *Maximum normalized protein expression score (using experiments by Lahav et al.) 

6. 𝑆𝑒𝑐𝑟𝑒𝑡𝑖𝑜𝑛 𝑠𝑐𝑜𝑟𝑒 =
∑ 𝑥𝑖𝑖=𝑠𝑒𝑡𝑠_𝑓𝑜𝑟_𝑠𝑝𝑒𝑐𝑖𝑒𝑠

𝑛
 

Where n is the number of sets covering the species and  

{
𝑥𝑖 = 1, 𝑖𝑓 𝑖𝑛𝑐𝑙𝑢𝑑𝑒𝑑 𝑖𝑛 𝑡ℎ𝑒 𝑠𝑒𝑐𝑟𝑒𝑡𝑖𝑜𝑛 𝑠𝑒𝑡

𝑥𝑖 = 0, 𝑖𝑓 𝑛𝑜𝑡 𝑖𝑛𝑐𝑙𝑢𝑑𝑒𝑑 𝑖𝑛 𝑡ℎ𝑒 𝑠𝑒𝑐𝑟𝑒𝑡𝑖𝑜𝑛 𝑠𝑒𝑡
 

7. 𝐸𝑥𝑝𝑎𝑛𝑠𝑖𝑜𝑛 𝑠𝑐𝑜𝑟𝑒 =
∑ 𝑥𝑖𝑖=𝑙𝑒𝑖𝑠ℎ𝑚𝑎𝑛𝑖𝑎_𝑠𝑝𝑒𝑐𝑖𝑒𝑠

∑ 𝑥𝑖𝑖=𝑡𝑟𝑦𝑝𝑎𝑛𝑜𝑠𝑜𝑚𝑎 𝑠𝑝𝑒𝑐𝑖𝑒𝑠
 

Where  

{
𝑥𝑖 = 1, 𝑖𝑓 𝑝𝑟𝑜𝑡𝑒𝑖𝑛 𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑖𝑛 𝑡ℎ𝑒 𝑠𝑝𝑒𝑐𝑖𝑒𝑠

𝑥𝑖 = 0, 𝑒𝑙𝑠𝑒
 

8. Outgroup score: Penalizing proteins with homologs in non-Trypanosomes. For this step all 

proteins were searched agains SwissProt using BLAST.  

𝑜𝑢𝑡𝑔𝑟𝑜𝑢𝑝_𝑠𝑐𝑜𝑟𝑒 = 1 − ℎ𝑖𝑔ℎ𝑒𝑠𝑡_𝑠𝑒𝑞𝑢𝑒𝑛𝑐𝑒_𝑖𝑑𝑒𝑛𝑡𝑖𝑡𝑦 

 

Scores with * cannot be applied for all proteins or motifs. The weight of different scores is 

depending on the scores that can be calculated (see tables below).  

 

Residue-based scores (total weight 0.7) 

 With localization score No localizations score 

Disordered score 0.25 0.35 

Conservation score 0.25 0.35 

Localization score 0.2 0 

 

Protein scores (total weight: 0.3) :  

 With expression scores No expression scores 

mRNA expression score 0.6 0 

Protein expression score 0.6 0 

Secretion score 0.6 0.1 

Expansion score 0.6 0.1 

Closest homolog 0.6 0.1 

 

 

  

 

 

http://elm.eu.org/
http://cctop.ttk.hu/
http://topdom.enzim.hu/
https://pubmed.ncbi.nlm.nih.gov/20952481/
https://pubmed.ncbi.nlm.nih.gov/20952481/

