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Figure legends 332 

Figure 1 333 

Restriction in alignment characteristics (number of sequences, average pairwise sequence 334 

identity and phylogenetic diversity) significantly impair R-scape’s ability to detect covariation in 335 

highly conserved structured RNAs. The percentage of covariant basepairs flagged by R-scape is 336 

shown in the graph for each tested RNA alignment.  337 

Figure 2  338 

R-scape analysis on the SAM-I riboswitch (RF00162) with and without unstructured mRNA 339 

regions in the alignment. (a) Sensitivity of R-scape to the presence of adjacent unstructured 340 

regions, as a function of the number of sequences in the alignment. (b) Influence of an adjacent 341 

unstructured region on predicted covariation in the SAM-I riboswitch, using 60 sequences in the 342 

alignment. The figure shows the graphical output of each analysis generated by R-scape using 343 

R2R drawing notation. Green boxes indicate covariant basepairs. Consensus nucleotide letters 344 

are colored according to their sequence conservation in the alignment as given by percent 345 

identity thresholds (75% identity in gray; 90% identity in black; 97% identity in red). Individual 346 

nucleotides are represented in circles according to their positional conservation in the alignment 347 

corresponding to percent occupancy thresholds (50% occupancy in white; 75% occupancy in 348 

gray; 90% occupancy in black; 97% occupancy in red). 349 

Figure 3 350 

Sliding windows analysis improves R-scape performance on long alignments. In both model 351 

cases tested in this study, 7SK RNA (a) and Aphthovirus IRES (b), R-scape identified four 352 

additional base-pairs when the analysis was run in sliding windows.  The consensus secondary 353 
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structure of each RNA is shown in the cartoon form below, and insets above show the 354 

covariation predictions for specific domains.  Predicted covariant base pairs are highlighted in 355 

green. 356 

Figure 4 357 

R-scape analysis on lncRNA RepA’s recently published structure (Liu et al. 2017). The use of an 358 

alignment containing 57 sequences was coupled with a sliding windows approach in order to 359 

improve covariation analysis on R-scape. The experimentally determined secondary structure of 360 

the lncRNA is represented in the figure with insets showing the covariant basepairs (green 361 

boxes) identified by R-scape on specific motifs of domain I and domain II of RepA (left and 362 

right insets, respectively).  363 

Figure 5  364 

R-scape analysis on lncRNAs RepA and HOTAIR using APC-RAFS as the covariation metric. 365 

(a) The experimental secondary structure map of full-length lncRNA RepA is shown and 366 

covariant basepairs identified on specific motifs by R-scape using APC-RAFS are indicated in 367 

green boxes. (b) The experimental secondary structure of domain I of HOTAIR is represented in 368 

the figure and the covariant basepairs identified by R-scape using APC-RAFS are shown in 369 

green boxes. 370 

 371 
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Supplementary Figure 1  375 

 376 
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Supplementary Figure 2 394 
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Supplementary Figure 3 402 
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Supplementary Figure 4 409 
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Supplementary Figure 5 431 

 432 
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Supplementary figure legends 433 

Supplementary Figure 1  434 

Parameters of structural alignments used for the R-scape analysis presented in Figure 1.  RFAM 435 

IDs are indicated for each RNA family and the number of sequences and average pairwise 436 

sequence identity of each individual alignment (seed alignment, sub-sampled and mammalian 437 

sequences) are listed. 438 

Supplementary Figure 2 439 

Shannon entropy values mapped onto the experimental secondary structure map of lncRNA-440 

RepA (Adapted from Liu et al. 2017). Nucleotides with high Shannon entropy values are 441 

represented in red (> 0.5) circles; those with medium values (0.2-0.5) are represented in yellow 442 

circles. Nucleotides with low Shannon entropy (< 0.2) are not highlighted in the map. 443 

Supplementary Figure 3  444 

Comparison between the APC-GT and APC-RAFS covariation statistics currently implemented 445 

in R-scape. (a) Difference in Sensitivity (Sen) and Positive Predictive Value (PPV) between 446 

APC-GT and APC-RAFS at various E-value thresholds. At the R-scape default E-value, APC-447 

RAFS shows much better sensitivity over APC-GT. (b) Same analysis as in (a), now varying the 448 

number of sequences in the alignments to include a range more commonly found in lncRNA 449 

alignments. At a fixed E-value threshold (0.05), APC-RAFS results in superior sensitivity even 450 

with 10 sequences in the alignment.  451 

 452 
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Supplementary Figure 4  454 

R-scape analysis using APC-RAFS as the covariation method on the same alignments used in 455 

Figure 1 of the main text. The percentage of covariant basepairs flagged by R-scape as 456 

statistically significant is shown in the graph for each tested RNA alignment.  457 

Supplementary Figure 5  458 

R-scape search parameters for the alignments referred to in Figure 1 and Supplementary Figure 1, 459 

comparing APC-GT and APC-RAFS covariation statistics. RFAM IDs are indicated for each 460 

RNA family. The percent values of sensitivity, positive predictive value and F-measure of each 461 

R-scape search were obtained from the analysis output for each alignment (seed alignment, sub-462 

sampled and mammalian sequences) using both covariation methods, APC-GT (R-scape’s 463 

default) and APC-RAFS. 464 

 465 
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