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Table 1 35 protein—RNA complexes docking scoring tests

Complex" Description Protein PDB RNA PDB
ICOA A:B ASPartyltRNAsynthetase/ASPartyltRNA 11IL2_A 1EFW_C
1E8O0 _CD ' E Signal recognition particle protein/7SL RNA 1E8O_AB IRY1_E
IF7TU_A B ARGinyl-tRNAsynthetase/tRNA (ARG) I1BS2_A 1F7V_B
IFFY AT IsoLEUcyl-tRNAsynthetase/IsoLEUcyl-tRNA 1QU3_A 1QU2_T
IGAX B:D Valyl-tRNAsynthetase/tRNA (Val) 1GAX_A 11VS_C
1HQ1_A B Signal recognition particle protein/4.5S RNA domain IV 3LOX A IDUL_B
1JBS A:C Restrictocin/Sarcin/Ricin domain RNA 1JBR_A 1JBT C
IKS8W A I B tRNAPseudouridine Synthase B/T Stem-Loop RNA IR3F_A 1713 B
1KOG CD : K Threonyl-tRNAsynthetase/Threonyl-tRNAsynthetase mRNA 1EVL_AB 1KOG_I
ILNG A B Signal recognition particle protein/7S.S srp RNA 3NDB A 2V3iC M
100A B:D Nuclear factor NF-kappa-B p105 subunit/RNA aptamer INFK A 2JWV_A
IR3E_A ! CDE tRNApseudouridine synthase B/a stem-loop RNA 1ZE2 A IR3E_CDE
1SJ3 PR Small nuclear ribonucleoprotein A/ IM50_C 1VC7_B

Precursor form of the Hepatitis Delta virus ribozyme
2ANR_A B Neuro-oncological ventral antigen 1/RNA aptamer hairpins 2ANR_A 2ANN_B
2AZ0 AB I CD B2 protein/double-stranded RNA (dsRNA) 2B9Z_AB 2AZ2 _CD
2CSX B :D METhionyl-tRNAsynthetase/tRNA (MET) 2CSX_A 2CT8_C
2CZJ E . F SsrA-binding protein/tmRNA IWIX_A 2CZJ_B
2QUX DE : F Coat protein/a viral RNA 2QUD_AB 2QUX_C
2RFK A : DE Probable tRNApseudouridine synthase B/Guide RNA 1, Guide RNA 2 3LWR_A 3HJY_CD
2XDB_ A G a protein toxin (ToxN) /a specific RNA antitoxin (ToxI) 2XD0_A 2XDB_G
2ZM5 A . C tRNA delta (2) -isopentenylpyrophosphate transferase/tRNA (PHE) 3FOZ A 2ZXU_C
2ZUE A'B ARGinyl-tRNAsynthetase/tRNA-ARG 2ZUE A 2ZUF B
3DD2 H:B Thrombin heavy chain/an RNA aptamer 1GJ5_H 3DD2 B
3EPH A ' E tRNAisopentenyltransferase/tRNA 3EPK A 3EP] E
3FOZ A:C tRNA delta (2) -isopentenylpyrophosphate transferase/tRNA (PHE) 2ZXU_A 2ZM5 C
3LRR_A I CD Probable ATP-dependent RNA helicase DDX58/double-stranded RNA 3LRN_A 3LRR_CD
30L9 M I NO Polymerase/Positive-strand RNA 30L6_A 30LB_BC
30VB A:C CCA-Adding Enzyme/tRNA 30V7_A 30UY_C
1S03_ H: A 30S ribosomal protein S8/spc Operon mRNA 30FO_H 1S03_B
ITOK_B : CD 608 ribosomal protein L30/mRNA 3058 Z 1TOK_CD
2BH2 A:C 23S rRNA  (uracil-5-) -METhyltransferaseRumA/23S ribosomal RNA fragment 1IUWV_A 2BH2 D
3LWR_ABC : DE Pseudouridine synthase Cbf5, Ribosome biogenesis protein Nop10, 3LWP_ABC 3HJW_DE
50S ribosomal protein L7Ae/H/ACA RNA

3MOJ B A ATP-dependent RNA helicase dbpA/23S ribosomal RNA fragment 2G0C_A 3MOJ_A
3FTF_A I CD DiMEThyladenosine transferase/16S rRNA fragment 3FTD_A 3FTE_CD
2HW8 A B 508 ribosomal protein L1/ mRNA 1AD2 A 1ZHO B

! PDB codes of protein-RNA complexes with protein and RNA chains separated with " @ ".
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B SR IIN T I 265, S AMEZ AT TAE
Hr, RNA 1Y [EEE SO e SRR UM R T 95%, T

2 GRS

2.1 EAF-RNAFFTRIFZBEBIREES T
ARG e S AP R, FRAT]— R4S T 694
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Fig. 2 Interface preferences of protein and RNA sequences
Amino acids are shown in the order of the hydrophobic (A-W) ,
uncharged hydrophilic (Y-Q) , positively charged (K-H) , and
negatively charged (D-E) amino acids. Nucleotides are shown in the
last (A-U) .
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Fig. 3 Interface preferences of secondary structure elements in proteins and RNAs
H: a-helix, M: Unclassified, T: Turn, E: p-ladder, B: B-bridge, S: bend, G: 3,,-helix, I: m-helix; R: WC paired nucleotides, Q:

non-WC paired nucleotides, U: Unpaired nucleotides with irregularly arranged bases, V: Unpaired nucleotides with regularly arranged bases.
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Fig.4 Pairwise residue—nucleotide statistical potentials

Pairwise residue-nucleotide potentials: (a) 20x4 potential, (b) 20x12 potential. Energy bar is also shown. AP, AU and AV denote the adenines

in secondary structure classes P, U and V respectively, and the others have the similar meanings.
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Native structure is in light blue (protein interface 3,,-helix in pink), and the RNA in the near native structure is colored with U, V and P types of

nucleotides in red, green and blue respectively.
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Preferences of Sequence and Structure for Protein—RNA Interfaces and Its
Application in Scoring Potential Construction for Docking

LU Lin, LIU Yang, LI Chun-Hua™

(Faculty of Environmental and Life Sciences, Beijing University of Technology, Beijing 100124, China)

Abstract We constructed a non-redundant non-ribosomal protein-RNA interface dataset (including 694
structures) from the Protein Data Bank (PDB). The interface preferences of amino acids, nucleotides and the
secondary structure elements of protein and RNA were computed based on the dataset. The results show that -
ladder, P -bridge and 3,,-helix of proteins and the unpaired nucleotides of RNA, especially those irregularly
arranged nucleotides have remarkably high interface propensities. Based on these, we classified the secondary
structure elements, constructed the 60x12 amino acid-nucleotide pairwise potential, and used it as a scoring
function in protein-RNA docking to select the near native structures. The results show the 60x12 pairwise
potential has a scoring success rate of 65.77%, better than those of the pairwise potentials with secondary
structure information of protein or RNA considered, as well as better than that of our previously constructed 60x
8* potential based on the 251 protein-RNA complex structures. This work is helpful for strengthening the
understanding of protein-RNA specific interactions and can advance the progress of protein-RNA complex

structure prediction.
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