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Figure S1. The sketch of the Home module. The Home module introduces the 
RPpocket database and navigation to other database modules. 
 

 

 

 

 

 

 

 



 

Figure S2. An example of the Search module. The Search module consists of a 
pulldown search box and a summary table of RNA clusters. (1) In the pulldown search 
box, users can select the object by sequence identity cutoff, RNA class, and presentative 
RNA PDB ID. (2) The RNA description table shows the representative RNAs based on 
their functions. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S3. An example of RNA 1DK1 search result. The search results include (1) The 
representative RNA and members in the RNA cluster; (2) the experiment information 
and pocket calculation results; (3) RNA/Protein binding sites and binding fragments on 
RNA/protein pockets in different colors.  The sequence colored in green shadow 
represents the RNA-protein interaction or binding sites on the pocket. 
 

 

 



 

Figure S4. The workflow of the database construction. (a) and (b) The non-redundant 
RNA-protein complex structures identification. (c)-(e) The detection of sequence, 
secondary structure, and pocket topological interaction patterns. (f) The user interface 
of the database. 
 

Table S1. The RNA-protein structural names for different categories. 
 RNA class Number PDB ID 

1 rRNA 9 1DK1,1MZP,1RKJ,2HGH,2X7N,3R9X,3U4M,5D6G,6AJK 

2 riboswitch 2 3MXH,7D7V 

3 ribozyme 2 2R8S,4PR6 

4 snRNA 1 1T4L 

5 mRNA 5 1L1C,2HW8,2L2K,2L3J,2L3C 

6 tRNA 14 
1B23,1H3E,1H4Q,1K8W,1OB2,2DR2,2DRB,2MQV,2ZZM,3QSY,3TUP, 

3V11,5WT3, 5X6B 

7 aptamer 6 3DD2,3EGZ,4KZD,4M4O,4PDB,6CF2 

8 ds RNA 5 1EKZ,2LBS,2NUE,4OOG,6SDY 

9 micro RNA 3 1L9A,1LNG,2N82 

10 other 27 

1A1T,1FJE,1NYB,1U6P,1ZSE,2AB4,2ESE,2FY1,2IHX,2MF1,2N3O,2PJP

,2XDB,2Y8W,4AL5,4BW0,4C7O,4PMI,4UE4,6CMN,6CYT,6D12,6GBM,

6TPH, 6U8D,6XH1,7K9D 

 
 
 
 
 
 
 
 



Table S2. The sequence and secondary structure information for RNAs. 
PDB ID The sequence and secondary structure information for RNAs 

>1A1T GGACUAGCGGAGGCUAGUCC 

(((..(((....)))..))) 

>1B23 GGCGCGUUAACAAAGCGGUUAUGUAGCGGAUUGCAAAUCCGUCUAGUCC 

GGUUCGACUCCGGAACGCGCCUCCA 

(((((((..(((.....[...))).((((.........))))....(((((..]....)))))))))))).... 

>1DK1 GGGCGGCCUUCGGGCUAGACGGUGGGAGAGGCUUCGGCUGGUCCACCCG 

UGACGCUC 

((((.(((....)))..(((((((((...(((....)))..))))).)))..))))) 

>1EKZ GGACAGCUGUCCCUUCGGGGACAGCUGUCC 

((((((((((((((..)))))))))))))) 

>1FJE GGCCGAAAUCCCGAAGUAGGCC 

((((..............)))) 

>1K8W GGCAACGGUUCGAUCCCGUUGC 

.(((((((.......))))))) 

>1L9A GACACUAAGUUCGGCAUCAAUAUGGUGACCUCCCGGGAGCGGGGGACCACCAG 

GUUGCCUAAGGAGGGGUGAACCGGCCCAGGUCGGAAACGGAGCAGGUCAAAAC 

UCCCGUGCUGAUCAGUAGUGUC 

((((((..(.((((((((((..(((((..((((((....))))))..)))))..)))......(((((.....(.((....(((....)))....)).)...))))).))))))).)...))))) 

>1LNG UCGGCGGUGGGGGAGCAUCUCCUGUAGGGGAGAUGUAACCCCCUUUACCUGCCA

CCCCGCCAGGCCCGGAAGGGAGCAACGGUAGGCAGGACGUC 

..((((..(((((.(((((((((....)))))))))..)))))....((((((.....(((.....(((....))).....)))..)))))).)))) 

>1MZP GGGAUGCGUAGGAUAGGUGGGAGCCGCAAGGCGCCGGUGAAAUACCACCCUUCC

C 

((((.(......[..(((((..(((....)))..........].)))))).)))) 

>1NYB GGUUCACCUCUAACCGGGUGAGCC 

(((((((((......))))))))) 

>1OB2 GCGGAUUUAGCUCAGUUGGGAGAGCGCCAGACUGAAGAUCUGGAGGUCCUGUU 

GAUCCACAGAAUUCGCACCA 

(((((((..((((.....[..)))).(((...........))).....(((((..]....)))))))))))).... 

>1RKJ GGAUGCCUCCCGAGUGCAUCC 

((((((((....)).)))))) 

>1T4L GGGAUACCAUGUUCAGAAGAACGUGGUAUCUC 

((((((((((((((....)))))))))))))) 

>1U6P GGCGGUACUAGUUGAGAAACUAGCUCUGUAUCUGGCGGACCCGUGGUGGAAUUG

AAGUUCGGAACACCCGGCCGCAACCCUGGGAGAGGUCCCAGGGUU 

.((((..((((((....))))))..)))).....((....(((.(((((((((....)))))....)))))))..))((((((((((....)))))))))) 

>2AB4 CCACGGUUCGAAUCCGUGGC  

((((((.......)))))). 

>2DR2 GACCUCGUGGCGCAAUGGUAGCGCGUCUGACUCCAGAUCAGAAGGUUGCGUGUU

CGAAUCACGUCGGGGUCACCA 

(((((((.....(.......)....(((((.......))))).....(((((.......)))))))))))).... 

>2DRB GGCCCGGGGCGGUUCGAUUCCGCCCUGGGCCACCA 



((((((((((((.......)))))))))))).... 

>2ESE GGAGAGGCUCUGGCAGCUUUUCC 

((((((((((..).))))))))) 

>2FY1 GGACUGUCCACAAGACAGUCC 

((((((((.....)))))))) 

>2HGH GGGCCAUACCUCUUGGGCCUGGUUAGUACCUCUUCGGUGGGAAUACCAGGUGCC

C 

((((....((....))(((((((.....((.(....).))....))))))))))) 

>2HW8 GGGGUGAAGGAGGCUUCGGCCGCGAAACUUCACCCC 

(((((((((..(((....)))......))))))))) 

>2IHX CUGCCCUCAUCCGUCUCGCUUAUUCGGGGAGCGGACGAUGACCCUAGUAGAGGG

GGCUGCGGCUUAGGAGGGCAG 

((((((((...((((.(((((.......)))))))))....((((.....))))(((....)))...)))))))) 

>2L2K GGUAAGGUGGGUGGAAUCCUUCGGGAUCCCACCUACCCUGCC 

((((.(((((((((.((((....)))).))))))))).)))) 

>2L3C GGUAGUAUAACAAUAUCCGUGUUGUUAUAGUACC 

((((.((((((((((....)))))))))).)))) 

>2L3J GGCAUUAAGGUGGGUGGAAUAGUAUAACAAUAUGCUAAAUGUUGUUAUAGUAU

CCCACCUACCCUGAUGCC 

(((((((.(((((((((.(((.(((((((((((.....))))))))))).))).))))))))).))))))) 

>2LBS GGGAUACCAUGUUCAAGUGAACGUGGUAUCUC 

((((((((((((((....)))))))))))))) 

>2MQV GGGCGAGGGUCUCCUCUGAGUGAUUGACUACCCGUCAGCGGGGGUCUUUCAUUU

GGGGGCUCGUGCCC 

(((((.((((((((.....((((..((((.((((....))))))))..))))..)))))))).))))) 

>2PJP GGCGGUUGCAGGUCUGCACCGCC  

(((((.(((((..))))))))))  

>2XDB AUUCAGGUGAUUUGCUACCUUUAAGUGCAGCUAGAAAUUC 

....((((....[[[.))))......]]]....... 

>2Y8W UCCCCACGCGUGUGGGGAUG 

.((((((....))))))... 

>2ZZM GCAGGGGUCGCCAAGCCUGGCCAAAGGCGCUGGGCCUAGGACCCAGUCCCGUAG

GGGUUCCAGGGUUCAAAUCCCUGCCCCUGCACCA 

......(..(((.............)))((((((.......))))))(((....)))......((.......))...)...... 

>3EGZ GAGGGAGAGGUGAAGAAUACGACCACCUAGGUACCAUUGCACCCGGUACCUAAA

ACAUACCCUC 

(((((.(.((((...........))))((((((((.........)))))))).....).))))) 

>3MZH GGUCACGCACAGGGCAAACCAUUCGAAAGAGUGGGACGCAAAGCCUCCGGCCUA

AACCAUUGCACUCCGGUAGGUAGCGGGGUUACCGAUGG 

...(.((......((...((((((....))))))..[))...(((.((((((((..((..........))))))).]))))))..[))...) 

>3TUP GCCGAGGUAGCUCAGUUGGUAGAGCAUGCGACUGAAAAUCGCAGUGUCGGCGGU

UCGAUUCUGCUCCUCGGCACCA 

(((((((..((((.....[..)))).(((((.......))))).....(((((..]....)))))))))))).. 



>3U4M GGGAUGCGUAGGAUAGGUGGGAGCCUGUGAACCCCCGCCUCCGGGUGGGGGGGA

GGCGCCGGUGAAAUACCACCCUUCCC  

((((.(......[..(((((..(((......((((((((....))))))))...)))..........].)))))).)))) 

>4AL5 ACUGCCGUAUAGGCAG 

.(((((.....))))) 

>4BW0 GGGGGAGCCGAAAGGCGAAGAACCCA 

(((...(((....)))......))). 

>4PDB GGGAUGCUCAGUGAUCCUUCGGGAUAUCAGGGCAUCCC 

(((((((((...(((((....)))..)).))))))))) 

 

Table S3. Statistical secondary structure analysis for RNA-protein interactions. 

RNA class 

RNA secondary structure Protein secondary structure 

stem 
Hairpin 

loop 

Internal 

loop 
bulge 

multiple 

loops 

single-

stranded 
loop helix β-sheet 

rRNA 60.00% 8.00% 20.00% 8.00% 4.00% 0 36.59% 39.02% 24.39% 

riboswitch 0 100% 0 0 0 0 62.50% 0 37.50% 

ribozyme 40.00% 40.00% 0 0 0 20.00% 50.00% 16.67% 33.33% 

snRNA 50.00% 50.00% 0 0 0 0 50.00% 50.00% 0 

mRNA 35.71% 21.43% 42.86% 0 0 0 55.00% 40.00% 5.00% 

tRNA 48.15% 33.33% 3.71% 0 3.71% 11.1% 49.40% 27.71% 22.89% 

aptamer 66.67% 16.67% 0 16.66% 0 0 47.06% 17.65% 35.29% 

ds RNA 50.00% 50.00% 0 0 0 0 46.16% 38.46% 15.38% 

micro RNA 36.37% 36.36% 27.27% 0 0 0 45.45% 31.82% 22.73% 

other 42.86% 31.43% 5.71% 5.71% 2.86% 11.43% 47.96% 29.59% 22.45% 

 

Table S4. The pocket geometrical information for different RNA categories. 

RNA class 
Volume (Å3) Surface area (Å2) 

non-binding pockets binding pockets non-binding pockets binding pockets 

rRNA 224.50±45.96 1309.82±1592.59 224.50±50.20 727.64±679.69 

riboswitch 626.25±340.81 2567.00±3090.06 428.00±197.05 1458.50±1511.09 

tRNA 1193.80±636.15 1525.93±880.73 739.30±330.26 900.79±431.69 

aptamer 2263.50±2430.33 1985.50±816.71 1187.00±1097.43 1021.00±350.72 

micro RNA 1711.00±1609.38 3062.60±3055.44 949.00±759.43 1645.40±1445.49 

other 1035.89±480.50 1037.80±619.10 630.44±222.94 655.40±308.91 

all 1122.91±889.85 1607.03±1605.85 678.94±425.09 923.77±772.47 

 

 

 

 

 

 

 



Table S5. The differences distinguish RPpocket from the existing databases. 

Name Type 

Information 

Reference Sequence Structure 
Binding 

sites 
Motif 

Geometrical 

properties 

HIPPIE protein-

protein 

√ √    [1] 

Tissue Net √ √    [2] 

MyProtein Net protein-

drug 

√ √    [3] 

BioGRID √ √ √ √  [4] 

NPInter 

RNA-

protein 

√ √ √   [5] 

DBBP √ √  √  [6] 

RNAInter √ √ √   [7] 

RPpocket √ √ √ √ √  
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