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Supplementary Figures

Supplementary Figure 1 | Comparison of SHAPE reactivities between two residues for each

characteristic SHAPE pattern
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Scatter plots of the SHAPE reactivities of the two residues involved in each SHAPE pattern. Comparison
pairs in disagreement with the characteristic SHAPE patterns are shown as red dots, while other pairs
are shown as blue dots. The dashed lines indicate the same SHAPE reactivities between two residues. P-
values were calculated using the paired Wilcoxon signed-rank test.



Supplementary Figure 2 | Distribution of SHAPE difference for true and false loops
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The distribution of SHAPE difference (D;;) between pairs of bases in true loops was fitted with a normal-
inverse Gaussian distribution, while the distribution of D;; for false loops was fitted with a Johnson’s SU
distribution. Both distributions passed the Kolmogorov—Smirnov test for goodness-of-fit. The
parameters are: 0.753, 0.593, 0.100, 0.260 and -0.283, 0.825, 0.003, 0.246, respectively.



Supplementary Figure 3 | Distribution of SHAPE difference for each loop motif
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The SHAPE difference (D;;) for false SHAPE patterns arises from falsely-predicted loops extracted from
the candidate ensemble of benchmark RNAs. The difference between true and false patterns was tested
with the Student’s t-test, and P-values are indicated by asterisks (¥*0.01 < P-value < 0.05; **0.001 <
P-value < 0.01; ***P-value < 0.001).



Supplementary Figure 4 | Consistency between SHAPE patterns and sugar pucker preferences
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The averaged SHAPE reactivities at all positions of each loop motif in benchmark RNAs are shown by
orange lines. The proportions of the C2’-endo sugar pucker conformation (for RNAs in the non-
redundant PDB list with 3.0 A cutoff) are shown by black lines. The characteristic SHAPE patterns of
each loop motif are shown at the top of each subplot, with the residues at the top of each table showing
higher SHAPE reactivities than the residues to the left, and their P-values are indicated by asterisks
(*0.01 < P-value < 0.05; *¥*0.001 < P-value < 0.01; ***P-value < 0.001). The residue position
is counted from the 5" end of each loop motif. Detailed P-values and sample sizes are listed in
Supplementary Tables 3—4.



Supplementary Figure 5 | Loop species and their populations in benchmark RNAs and RNAs

deposited in PDB
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The number of each loop species in benchmark RNAs is shown as dots of different sizes, and the coloring
scheme illustrates the average penalty. The x-axis represents the population of each loop species in the
loop motif to which the loop species belongs in PDB. Numbers in brackets indicate the total population
of that specific motif.



Supplementary Figure 6 | The abundance of benchmark loops in PDB
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For each loop motif, shown is the number of overlapped loop species between loops in benchmark RNAs
(benchmark loops) and the top five or top ten abundant loop species in PDB.



Supplementary Figure 7 | SHAPELoop identifies loops that are falsely predicted by RNAstructure

P4-P6 domain, T. thermophila

80, C°A

o
b

0-0-0-c-&
C-0-0-0->5

u
L4 )
u A,u\ o
G = .
A C\//G\U,A;A U’G/A\ \\c}u'G & A\c{/c// u-Aa
L o0\ A ws )
9 B A0\ N
S0 A
NS Agy
&y 100 60
iy
v A
40-6=3 o0c,
=S
=9 F~c
A c ]
% =8
B _c A’\\yu
Y un‘cr§6/u
&b 4
e=¢ A%~y
N G S &=¢ A by
s—b U G
hairpin 41#1 0.00 0.000.00 & c—g 10
hairpin 7[#2 0.00 4
hairpin 8[#3 0.00
hairpin 4[#4 1.32
bulge 5[#5 0.000.00
internal 3 x 3[#6 0.00
hairpin 5#7 0.21 .
airpin 3 Guidance SHAPELoop
P546 domain, S. cerevisiae
‘SHAPE reactivity
AAAy
G R
v ® uR 0.0 2.0
v A A A
0\ A ® A
A U/A\ \ ,\A\'A c u/“ -80
uo\ Y )
AN, A Pl
s AN\ A w0 A h
Ui\ Y v
AN vy Asp iSi
¥ m " tRNAAP S, cerevisiae
¢ \ A ’
&,y vy
W e¥e
P ’
€7 v, U : #2 c
W v u G
N G S y % .A g
- i i A
hairpin 5[#1 0.00 0.00 0.00 A/A\\/A oA o
AN,V
O & Ta-a-a-y
20 U\ Y 00 e 1]
AN\ Y ., V-U-U-@
N AN A
U
v : N G s
c—=a hairpin 8[#1 0.00 0.00 0.00
v—@ hairpin 7|#2 0.00 0.00 0.00
—A
Z:é hairpin 6[#3 0.20 0.20
U—a hairpin 7|#4 0.00
Native Guidance / SHAPELoop Native Guidance / SHAPELoop

Shown are the native structures (N), RNAstructure-predicted guidance structures (G), and SHAPELoop-
predicted structures (S) of three benchmark RNAs. SHAPE reactivities are shown on the structures using
a coloring scheme. The penalties are shown as heat maps. The false-positive (incorrect) base pairs in the
guidance or SHAPELoop-predicted structures are shown by green lines, and false-negative (missing)
base pairs are shown by orange lines.



Supplementary Figure 8 | SHAPELoop penalties for native, guidance, and SHAPELoop-predicted
structures of E. coli 16S and 23S rRNAs
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23S rRNA domain 1 23S rRNA domain 2 23S rRNA domain 3 23S rRNA domain 4 23S rRNA domain 5
G N S G N S G N S G N S G N S
bulge 525 0.00 internal 2% 2146 0.00 0.00 0.00 hairpin 712 0.00 hairpin 631 0.00 hairpin 813 0.09
bulge 2149 0.05 hairpin 5[50 0.00 0.00 0.00 hairpin 5|13 0.00 0.00 internal 3 x 3|75 0.39 hairpin 6/14  0.00 0.00
internal 2 151 [11591 hairpin 4/68  0.04 0.04 bulge 251 0.00 0.00 hairpin 582 0.00 0.00 0.00 internal 3 x 453 0.00
hairpin 6|55 0.00 0.00 hairpin 5/80  0.00 0.00 0.00 hairpin 555 0.00 0.00 0.00 internal 3 x 4124 [FH internal 3 x 4/66 0.03
bulge 2/63 0.43 hairpin 5/113 000 internal 3% 3|82 025 025 0.25 hairpin 9/132 088 internal 1% 267 [ [ENE
internal 2 x 2/83 000 internal 3 x 4/142 0.00 0.00 0.00 internal 3 x 388 0.00 0.00 internal 3 x 3]155 0.09 bulge 5/94  0.00
hairpin 7191 10.00 0.00 hairpin 6[151  0.00 0.00 0.00 hairpin 494 0.00 0.00 0.00 hairpin 4[161  0.00 0.00 0.00 internal 2 x 2|10 0.00
::::;:: ZH; 0.00 TS hairpin 8]183 000 0.00 0.00 hairpin 8/120 | 0.44 0.44 bulge 2/192 0.00 internal 1% 2111 0.00
haipin 4135 [T hairpin 5218 0.00 0.00 internal 2 x 2[148 069 0.69 0.69 bulge 2201 0.00 0.00 0.00 internal 6 x 3[115 0.04
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hairpin 4/179 hairpin 4265 0.00 0.00 0.00 internal 3 x 3[198 [1.27 1.27 hairpin 4[223 0.00 hairpin 5/195 0.00 0.00 0.00
internal 2 % 11189 000  internal 33283 [BI0H| internal 1 x 21205 0.00 hairpin 9223 0.00 0.00 hairpin 5[235 0.00
intenal 5 * 6/189 00 internal 3 % 3314 | 1,12 142 112 internal 3 x 3205 0.00 0.00 bulge 2253 0.00 hairpin 7290 0.00
hairpin 4/196 0.00 hairpin 5324 0.00 0.00 0.00 hairpin 5223 0.00 0.00 0.00 hairpin 71266 0.00 hairpin 5291 0.0 0.00
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intemnal 6 * 31647 e hairpin 4232 0.00 0.00 0.00
hairpin 4/661  0.00 0.00 0.00 hairpin 5271 0.00 0.00

Shown are penalties for the native structures (N), RNAstructure-predicted guidance structures (G), and
SHAPELoop-predicted structures (S) of E. coli 16S and 23S rRNAs. Loops not present are shown as
blank.
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Supplementary Figure 9 | Prediction accuracies for multi-branch loops and non-multi-branch

loops
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Loops in reference and SHAPELoop-predicted structures are divided into three categories as follows:
non-multi-branch loops whose characteristic SHAPE patterns were identified, non-multi-branch loops
without characteristic SHAPE patterns, and multi-branch loops (also without characteristic SHAPE
patterns). The sensitivity and PPV were calculated at the level of loops instead of base pairs.
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Supplementary Figure 10 | SHAPELoop facilitates the identification of the Kissing loop in Peach

latent mosaic viroid

Tetraloop
G74 < G75
G74 < U76

SHAPE reactivity
a

0.0 15
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A\A . ©
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A kissing loop (indicated by dashed lines) forms in the wild type Peach latent mosaic viroid (a) and is
disrupted in the mutant (b). The SHAPE reactivities are shown on the structures using a coloring scheme,
and penalties are shown as heat maps. Mutated residues are marked with black circles. The residues are
renumbered compared to the original paper (1).
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Supplementary Figure 11 | Comparison between SHAPELoop and patteRNA
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(a) Performances of patteRNA and SHAPELoop in searching for all possible loop targets. When
evaluating all possible loops identified by patteRNA, the results were filtered with the following criteria:
all loops with positive scores, resulting in 2748 loops; the top N loops with the highest scores, where N
is 1500, 1200, 1000, and 688 (i.e., the number of SHAPELoop-identified loops from candidate ensemble).
(b) Prediction accuracies for loops in patteRNA or SHAPELoop-predicted structures. The loop PPV is
not available for patteRNA-predicted structures because those structures are sequences of nucleotide
pairing states, and no information about pairing partners can be inferred. (¢) Performances of patteRNA,
SHAPELoop, and other tools in predicting pairing states. The accuracy was calculated with the £1-norm
distance that was also used in the patteRNA paper.
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Supplementary Figure 12 | Conformational comparison between loops matching and not matching

the characteristic SHAPE patterns for the tetraloop motif
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(a) The root-mean-square deviations (RMSDs) between each of 34 tetraloops (corresponding to 16 non-
redundant tetraloops) in benchmark RNAs and the classic GAAA (2) or UUCG (3) loop. RMSDs were
calculated after alignment according to backbone atoms (P, C3°, C4’, C5’, O3’, and OS5’). The
coordinates of 34 tetraloops were extracted from the PDB structures associated with the benchmark
RNAs (see Supplementary Table 1). The PDB accession codes of the classic GAAA and UUCG
structures are 1ZIF and 1HLX, respectively. GNRA (N = any, R = A/G) loops matching the characteristic
SHAPE patterns are surrounded by a blue circle, while UNCG loops by two orange circles. Eight loops
whose reactivities are inconsistent with the characteristic SHAPE patterns are shown as red dots,
otherwise they are shown as black dots. Among these eight loops in red, two are located inside the GNRA
cluster, suggesting the SHAPE data of some loops likely deteriorate due to experimental noise. It is worth
noting that there are eight GAAA in total, and six of them are consistent with SHAPE patterns. (b and
¢) The mean RMSDs between these 16 non-redundant loops and the classic GAAA or UUCG by
averaging RMSDs for loops in non-redundant RNAs deposited in PDB. The loop types that do not match
SHAPE patterns are indicated by black boxes. Although these unmatched loop types in (b) (i.e., GCCA,
AACC, UUUA, and AUUU) indeed show relatively large RMSDs, the same phenomenon cannot be
observed in (¢). Besides, each of these unmatched loops contains only one member, making it difficult
to draw any statistically meaningful conclusion.
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Supplementary Figure 13 | Comparison of SHAPE reactivities between two residues for each

characteristic SHAPE pattern in the SHAPE-MaP dataset
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Scatter plots of the SHAPE reactivities of the two residues involved in each SHAPE pattern. Comparison
pairs in disagreement with the characteristic SHAPE patterns are shown as red dots, while other pairs
are shown as blue dots. The dashed lines indicate the same SHAPE reactivities between two residues. P-
values were calculated using the paired Wilcoxon signed-rank test.
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Supplementary Tables

Supplementary Table 1 | Details of the benchmark RNAs and the source of SHAPE data

. Reference of Reference of
RNA Species Length known structure! SHAPE data!
16S rRNA E. coli 1542 ) 4
23S rRNA E. coli 2904 4) (€))
5S rRNA E. coli 170 5) 5)
adenine riboswitch V. vulnificus 121 (5) 5)
cyclic di-GMP riboswitch V. cholerae 135 5) 5)
glycine riboswitch F. nucleatum 198 (&) 5)
P546 domain, group I intron S. cerevisiae 155 (6) )
tRNAAsp S. cerevisiae 75 (8) )
tRNAphe E. coli 116 5) 5)
P4-P6 domain of group I intron 7. thermophila 202 (5) )
domain II of the HCV IRES? Hepatitis C virus 95 (10) “4)

' The source of the data (see Supplementary References).
% Internal ribosome entry sequence.

Supplementary Table 2 | Details of the multi-branch loops extracted from benchmark RNAs

Total Motif Length
number number range
3-branch loop 38 35 1-22
4-branch loop 12 12 2-18
5-branch loop 9 9 3-27
7-branch loop 1 1 19
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Supplementary Table 3 | Details of the characteristic SHAPE patterns for hairpin and bulge loop

motifs
SHAPE C2’ -endo
th :
Loop Type Leng SHAPE = Sample Matched ), . . Adjusted Sample , 7 p s
patterns size ratio P-value size

Hairpin 4 2>1 34 0.82 2.45E-05 3.33E-04 811 5.92E-27 1.01E-14
3>1 34 0.88 1.07E-04 4.42E-04 811 534E-26 2.42E-13
Hairpin 5 2>5 20 0.85 6.62E-04 3.31E-03 237 1.95E-02 5.12E-02
3>5 22 0.91 1.14E-04 1.14E-03 237 7.44E-06 2.21E-03
Hairpin 6 2>5 8 1.00 5.86E-03 3.37E-02 197 7.93E-01 5.00E-01
2>6 7 1.00 8.98E-03 3.37E-02 197 8.23E-01 7.18E-01
3>5 7 1.00 8.98E-03 3.37E-02 197 2.33E-01 2.40E-01
4>6 7 1.00 8.98E-03 3.37E-02 197 4.32E-02 2.96E-01
Hairpin 7 2>6 13 1.00 7.37E-04 4.55E-02 271 8.23E-01 5.91E-01
3>6 12 1.00 1.11E-03 4.55E-02 271 6.57E-03 6.18E-03
3>7 12 1.00 1.11E-03 4.55E-02 271 2.66E-05 5.03E-05
Hairpin 8 4>8 7 1.00 8.98E-03 8.38E-02 104 1.56E-04 7.15E-03
5>8 7 1.00 8.98E-03 8.38E-02 104 1.36E-06 2.66E-04
6>8 7 0.86 1.40E-02 9.80E-02 104 2.34E-03 7.86E-02
7>8 7 1.00 8.98E-03 8.38E-02 104 2.34E-03 7.86E-02
Hairpin 9 2>9 9 0.89 5.43E-03 4.45E-02 115 7.15E-03 7.86E-02
6>9 9 0.89 5.43E-03 4.45E-02 115 2.87E-07 1.35E-03
7>9 9 1.00 3.84E-03 4.45E-02 115 2.66E-04 4.16E-02
Bulge 2 1>2 16 0.75 2.79E-02 2.79E-02 195 4.82E-05 1.05E-02

Bulge 5 2>1 7 0.86 1.40E-02 1.40E-01 6 1.59E-01 NA

The residue position is counted from the 5” end of each loop motif.

The number of loops in reference RNAs (loops without SHAPE reactivities at the positions involved in that SHAPE pattern were filtered out).
The proportion of loops that match the SHAPE pattern.

Wilcoxon signed-rank test for SHAPE reactivities between positions involved in each SHAPE pattern.

P-values that were corrected with the Benjamini—-Hochberg multiple test.

The number of loops in non-redundant RNAs deposited in PDB.

Wilcoxon signed-rank test for C2"-endo populations between positions involved in each SHAPE pattern (resolution cutoff 4.0 A).

: Wilcoxon signed-rank test for C2"-endo populations between positions involved in each SHAPE pattern (resolution cutoff 3.0 A).

o o s w o =
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Supplementary Table 4 | Details of the characteristic SHAPE patterns for internal loop motifs

SHAPE C2"-endo
Loop type Length “GHAPE  Sample Matched

patterns'  size?  ratio® Pvalue! 1;33:151:? Sas:ix;le‘;le P-value’ Pvalue®
Internal 1x2 3>1 4 1.00 3.39E-02 1.02E-01 168 5.12E-02 1.59E-01
Internal 2x2 1>2 8 0.75 4.64E-02 2.79E-01 145 2.82E-01 5.00E-01
Internal 3x3 5>1 11 0.91 4.96E-03 2.48E-02 164  3.76E-03 7.15E-03
2>4 11 0.91 3.82E-03 2.48E-02 164  1.95E-03 7.15E-03
5>4 11 0.82 4.96E-03 2.48E-02 164  6.70E-04 4.08E-03
6>4 11 0.82 3.82E-03 2.48E-02 164  8.41E-01 NA
Internal 3x4 1>7 4 1.00 3.39E-02 8.91E-02 54 1.59E-01 2.82E-01
2>6 4 1.00 3.39E-02 8.91E-02 54 6.28E-03 2.94E-02
2>7 4 1.00 3.39E-02 8.91E-02 54 1.95E-03 2.94E-02
3>7 4 1.00 3.39E-02 8.91E-02 54 2.82E-01 5.00E-01
4>6 5 1.00 2.16E-02 8.91E-02 54 9.82E-03 4.08E-03
4>7 4 1.00 3.39E-02 8.91E-02 54 5.71E-03 9.82E-03
5>7 4 1.00 3.39E-02 8.91E-02 54 1.00E-05 1.95E-03
6>17 4 1.00 3.39E-02 8.91E-02 54 2.82E-01 5.00E-01
Internal 3x6 5>1 4 1.00 3.39E-02 1.36E-01 54 7.28E-09 1.69E-05
6>1 4 1.00 3.39E-02 1.36E-01 54 7.28E-09 3.55E-06
7>1 4 1.00 3.39E-02 1.36E-01 54 1.56E-09 3.55E-06
5>2 4 1.00 3.39E-02 1.36E-01 54 5.00E-01 7.36E-01
7>2 4 1.00 3.39E-02 1.36E-01 54 2.74E-01 3.91E-01
9>2 4 1.00 3.39E-02 1.36E-01 54 1.00E+00 1.00E+00
6>3 4 1.00 3.39E-02 1.36E-01 54 3.09E-01 1.69E-02
7>3 4 1.00 3.39E-02 1.36E-01 54 1.38E-01 6.68E-02
5>4 4 1.00 3.39E-02 1.36E-01 54 8.03E-08 1.73E-04
5>9 4 1.00 3.39E-02 1.36E-01 54 1.65E-09 3.87E-06
6>8 4 1.00 3.39E-02 1.36E-01 54 2.16E-08 6.54E-06
7>8 4 1.00 3.39E-02 1.36E-01 54 2.42E-07 1.28E-04
Internal 5x6 3>1 4 1.00 3.39E-02 4.67E-01 40 7.18E-01 NA
4>1 4 1.00 3.39E-02 4.67E-01 40 7.18E-01 NA
7>1 4 1.00 3.39E-02 4.67E-01 40 4.16E-02 4.16E-02
6>5 4 1.00 3.39E-02 4.67E-01 40 8.41E-01 NA

The residue position is counted from the 5 end of each loop motif.

The number of loops in reference RNAs (loops without SHAPE reactivities at the positions involved in that SHAPE pattern were filtered out).
The proportion of loops that match the SHAPE pattern.

Wilcoxon signed-rank test for SHAPE reactivities between positions involved in each SHAPE pattern.

P-values that were corrected with the Benjamini—-Hochberg multiple test.

The number of loops in non-redundant RNAs deposited in PDB.

Wilcoxon signed-rank test for C2"-endo populations between positions involved in each SHAPE pattern (resolution cutoff 4.0 A).

: Wilcoxon signed-rank test for C2"-endo populations between positions involved in each SHAPE pattern (resolution cutoff 3.0 A).
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Supplementary Table S | Performances of SHAPELoop and other prediction tools on the CE
SHAPE dataset

RNA SHAPELoop MFE+SHAPE MEA+SHAPE MFE RME SeqFold
Sensitivity PPV Sensitivity PPV |Sensitivity =~ PPV Sensitivity PPV |Sensitivity =~ PPV Sensitivity PPV
16S rRNA domain 1 0.80 0.77 0.80 0.78 0.81 0.77 0.55 0.55 0.79 0.78 0.65 0.70
16S rRNA domain 2 0.82 0.78 0.80 0.73 0.80 0.73 0.79 0.72 0.79 0.75 0.70 0.66
16S rRNA domain 3 0.89 0.83 0.91 0.83 0.91 0.84 0.30 0.28 0.90 0.84 0.82 0.88
16S rRNA domain 4 0.90 0.90 0.89 0.89 0.89 0.91 0.74 0.72 0.85 0.93 0.73 0.83
23S rRNA domain 1 0.54 0.51 0.53 0.51 0.55 0.54 0.55 0.51 0.54 0.53 0.47 0.50
23S rRNA domain 2 0.78 0.76 0.78 0.75 0.77 0.75 0.80 0.77 0.81 0.82 0.77 0.78
23S rRNA domain 3 0.81 0.81 0.81 0.81 0.81 0.81 0.47 0.46 0.84 0.80 0.65 0.68
23S rRNA domain 4 0.69 0.66 0.54 0.51 0.70 0.69 0.69 0.56 0.58 0.53 0.61 0.57
23S rRNA domain 5 0.64 0.62 0.65 0.62 0.66 0.63 0.48 0.46 0.63 0.62 0.50 0.53
23S rRNA domain 6 0.92 0.84 0.87 0.82 0.91 0.84 0.68 0.57 0.93 0.84 0.74 0.63
5S tRNA 0.94 0.78 0.94 0.78 0.26 0.23 0.26 0.22 0.94 0.80 0.46 0.44
adenine riboswitch 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
cyclic di-GMP riboswitch 1.00 0.88 0.80 0.74 0.80 0.80 0.80 0.74 0.80 0.80 0.81 0.67
glycine riboswitch 0.97 0.92 0.93 0.84 0.93 0.84 0.70 0.61 0.80 0.73 0.65 0.90
domain II of the HCV IRES! 0.83 1.00 0.77 1.00 0.77 1.00 0.77 1.00 0.77 1.00 0.57 1.00
P546 domain, group I intron 0.91 0.96 0.91 0.96 0.93 0.98 0.41 0.44 0.91 0.96 0.59 0.94
tRNAAsP 0.91 0.95 0.91 0.95 0.91 0.95 0.91 0.95 0.73 0.94 0.64 0.65
tRNAPhe 1.00 0.96 0.75 0.71 0.75 0.71 0.95 0.95 1.00 0.95 0.41 0.51
P4-P6 domain, group I intron 0.96 0.91 0.96 0.89 0.96 0.90 0.98 0.91 0.96 0.86 0.90 0.84
Mean 0.86 0.83 0.82 0.80 0.80 0.79 0.68 0.65 0.82 0.81 0.67 0.72
Median 0.90 0.84 0.81 0.81 0.81 0.81 0.70 0.61 0.81 0.82 0.65 0.68
Standard error 0.12 0.13 0.13 0.14 0.17 0.18 0.21 0.23 0.13 0.14 0.15 0.17
Confidence interval® [0.80, 0.91] [0.77, 0.89] |[0.76, 0.87] [0.73, 0.86]|[0.71, 0.86] [0.70, 0.86]|[0.58, 0.77] [0.55, 0.76][[0.76, 0.88] [0.75, 0.87]|[0.60, 0.74] [0.65, 0.80]
Number of compared RNAs 19 19 19 19 19 19 19 19 19 19 19 19

'+ Internal ribosome entry sequence.
%: 95% confidence intervals calculated by bootstrap percentile method following a previous work (11).
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Supplementary Table 6 | Performances of SHAPELoop and other prediction tools on the SHAPE-
MaP dataset

RNA MFE+CE SHAPE | MFE+SHAPE-MaP (:l]:liil]’)g—];\’olgg)
Sensitivity PPV | Sensitivity PPV | Sensitivity PPV
16S rRNA domain 1 0.80 0.78 0.87 0.86 0.87 0.85
16S rRNA domain 2 0.80 0.73 0.79 0.74 0.80 0.74
16S rRNA domain 3 0.91 0.83 0.78 0.77 0.77 0.77
16S rRNA domain 4 0.89 0.89 0.74 0.69 0.74 0.70
23S rRNA domain 1 0.53 0.51 0.53 0.52 0.54 0.52
23S rRNA domain 2 0.78 0.75 0.81 0.80 0.80 0.79
23S rRNA domain 3 0.81 0.81 0.66 0.63 0.76 0.76
23S rRNA domain 4 0.54 0.51 0.75 0.68 0.77 0.71
23S rRNA domain 5 0.65 0.62 0.63 0.59 0.60 0.58
23S rRNA domain 6 0.87 0.82 0.67 0.59 0.79 0.75
5s rRNA 0.94 0.78 0.94 0.82 1.00 1.00
P4-P6 domain, group I intron 0.96 0.89 0.98 0.92 0.98 0.92
domain 11 of the HCV IRES' 0.77 1.00 0.77 1.00 0.77 0.96
16S rRNA (mean) 0.85 0.81 0.79 0.76 0.79 0.77
23S rRNA (mean) 0.70 0.67 0.67 0.63 0.71 0.69
Mean 0.79 0.76 0.76 0.74 0.78 0.77
Median 0.80 0.78 0.77 0.74 0.77 0.76
Winner counts 7 6 4 6 7 5

'+ Internal ribosome entry sequence.
The best sensitivity and PPV among all tested algorithms are shown in bold.
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