Supplementary data IV – Preferential structural transitions between LSPs
We defined ten LSP groups characterizing preferential transitions of local structures in global protein structures. 
The groups were obtained in two steps: i) LSPs with transition probabilities larger than a threshold p=0.2 were first grouped then, ii) if the number of LSPs in the groups resulting in (i) was larger than 20, the threshold p was increased by step of 0.02 (until 0.4), until the number of LSPs in groups was smaller than 20. 
This procedure yielded to seven sub-networks of increasing preferential transitions (group n°1 composed of 5 LSPs; n°2, 12; n°3 and 4, 6; n°5, 16; n°6, 14; n°7, 9). Moreover, small sub-networks composed of less than 5 LSPs remained. In order to characterize them, these outliers were then clustered (R software 1) into three groups according to their size, i.e. the number of LSPs per sub-network, their maximum inner transition probability and the number of their outward transition probabilities more than 0.2. Three well separated groups emerged with 19, 22 and, 11 LSPs respectively. These groups are not sub-networks, their purpose is to gather very small sub-networks, even isolated LSPs, with similar transitional properties. They were named groups n°8, 9 and 10.
These ten groups are described here. Only transitions larger than 0.2 (42.53 % of observed transitions) are represented and taken into account for statistics. Transitions with a probability comprised between 0.2 and 0.3 are shown with blue arrows. Green and yellow arrows show respectively 0.3 to 0.5 and 0.5 to 0.7 probability transitions. Red arrows show probability transitions more than 0.7. Circular nodes with respectively black and green border correspond to Helical and Connecting LSPs. Rectangular nodes with respectively red and blue border correspond to Extended and Extended edge LSPs.
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Category 1
Sub-network 1 is composed of 5 successive and per se overlapping LSPs, i.e. the Helical LSP 44 and four Connecting ones. It corresponds to a common way of exiting from helical structures represented by LSP 44. In this pathway that leads from LSP 44 to LSP 48, the mean transition probability of this pathway equals 0.49 ( ± 0.19). The maximum inner probability of transition (0.71) in this group connects LSPs 44 to 45.
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Category 2
Sub-network 2 is composed of 12 LSPs, mostly successive. It includes four pathways to enter into two types of extended structures, represented by LSPs 80 or 60. For instance the pathway 57, 58, 59 and the pathway 93, 94, 59, both lead to LSP 60. The fragments associated to each of this pathway are rather similar, with a C RMSD average equals to 2.32 Å.  
[image: image3.png]


This sub-network is composed of 83.3% of extended edges structures. Transitions that composed the pathway linking these LSPs are associated to a 0.32 mean probability ( ± 0.80). 
 Category 3
Sub-network 3 is composed of 6 LSPs. It includes two pathways that enter into two extended structures types represented by LSPs 96 or 107. It is composed of 50 % of connecting local structures, 33.33% of extended LSPs and one extended edge prototype. The average probability of the represented pathway between these LSPs equals 0.45 ( ± 0.14). The maximum probability transition 0.67 is observed between LSPs 105 and 106. 
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 Category 4
Sub-network 4 is composed of 6 LSPs, i.e. four extended edge LSPs and 2 connecting ones. Two ways of transiting from extended edge local structures to connecting LSPs are observed. These LSPs are linked by an average 0.37 transition probability ( ± 0.13).
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Category 5
Sub-network 5 is the biggest and the most diversified network defined with 16 LSPs. It respectively gathers 12.5, 43.8, 18.8 and 25 % of Helical, Connecting, Extended and Extended edge LSPs. It includes three pathways to enter into extended structures represented by LSPs 8, 9 and 10. One of these pathways corresponds to a Helical end (LSPs 28, 29) followed by a loop entering an Extended edge (LSP 7). A second pathway exits from Extended edges LSPs (101, 102) and passes through a Connecting structures loop to enter into LSP 7. The mean C RMSD between these two chainings is 3.44 Å. The third pathway is shorter; the Extended edge 95 directly precedes the LSP 8. The average transition probability of the pathway linking these LSPs equals 0.52 ( ± 0.21).
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 Category 6
Sub-network 6 is composed of 14 LSPs, with 85.7 % of Connecting LSPs and two Helical ones. It includes principally three pathways to enter a helical structure represented by LSP 40. Two of them are composed exclusively of Connecting LSPs. The third one is the connexion between two helices; it exits from a Helical structure, LSP 70, then passes through a loop composed of connecting structures before entering LSP 40. Two pathways enter this LSP 40 via LSP 19. They come from LSPs 73, 2 or 18. The average C RMSD between these two paths is small and equals 1.85 Å.  The average probability transition of this network equals 0.43 ( ± 0.10).
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Category 7

Sub-network 7 is composed of 9 LSPs, with 55.6 % of Connecting structures, 33.3 % of Extended edges and one Helical LSP. It includes three pathways to enter into a Helical structure represented by LSP 68. One of them is entirely composed of Connecting LSPs, the two others begin with the Extended edge LSPs 63 or 82. A 0.47 average probability transition was found for this network ( ± 0.10).

 It has to be noted that sub-networks 7 and 6 are strongly linked together, mostly through LSPs 19, 20, 39, 65, 66 67 and 68 (see Figure 2 in the manuscript).
In order to have a limited number of groups for analysis, the remaining small sub-networks (including less than 5 LSPs), and even isolated LSPs, were clustered according to their transitional property. The three following groups were defined: 
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 Category 8
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Group 8 is composed of 11 LSPs, with 27.3 % of Helical, Extended and Extended edges structures, and 18.2 % of Connecting LSPs. The pruning process yielded to 10 sub-networks because LSPs 97 and 62 were segregated from the sub-network 98-11, and sub-network 69-43 was divided too.  Thus, the principal feature of these LSPs is that they were segregated at the end of the process. Hence, they have quite high transition probabilities with more than one other LSP. The pathway linking LSPs 97, 98, 11 and 62 is a first example. The small network 69-43 is also an interesting case as it established frequent transitions with LSPs 30 (network 5, the transition probability from 43 to 30 is 0.28) and 70 (network 6, the transition probability from 69 to 70 is 0.34). It may have a switch role between networks 5 and 6 (see Figure 2 in the manuscript).
 Category 9

Group 9 is composed of 22 LSPs with 22.7 % of Helical structures and, 36.4 and 40.9 % of Extended and Extended edge one. It includes nine sub-networks. Each of them, with high inner transition probabilities, gather 2 or 3 LSPs. Considering a 0.2 probability threshold, the network with the lower inner transition probability is the closed-circuit composed of helical structures 24, 41 and 27 where for instance, in 24.1% cases., LSP 41 succeeds LSP 24. The helical super-structures described by this network encompass in average nearly 5 consecutive LSPs but can reach 26 LSPs, due to the self-entering in 27. These structures represent 6.2 % of 11-residue fragments in the databank and characterize the structure of 19 % of the residues.
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 Category 10
Group 10 gathers LSPs associated to low transition probabilities with other LSPs, i.e. they established at most one transition associated to a probability higher than 0.2. Consequently, they are single according to the criteria applied during the pruning process. This group is composed of 19 LSPs, with respectively 10.5, 42.1, 15.8 and 31.6 % of Helical, Connecting, Extended and Extended edge structures. Most of them are among the 25 % rarest LSPs, even if they have some preferential successors, they are separated from main sub-networks because other LSPs do not frequently transit toward them. LSPs 42 and 99 are quite special in this group. They are among the most frequent LSPs but are linked to many others and behave like some kind crossroad toward many possibilities. Thus, LSP 42 transit only to one other prototype with a probability more than 0.2 (the transition probability from 42 to 69 is 0.32).
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