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A vast amount of DNA sequence data, protein three-dimensional (3D) structure data, and RNA expression data
have been produced by the efforts of genome sequencing, structural genomics, and omics projects, and we are at the
stage where comprehensive views of cell activity and molecular mechanisms of life can be deduced. But in reality, we are
inundated with massive amounts of data and are still in the process of finding ways to fully utilize the data. In this

report, I would like to present our observations on the growth of protein 3D structure data and our effort to deduce the

functions from the 3D structures. We found that the 3D structure of quite a high proportion of proteins derived from ge-
nome sequences can be now predicted and methods to predict the functions from 3D structures are in high demand. The
methods we have developed can be used to predict some functions, namely RNA and ligand interfaces, based on those
3D structures and DNA sequences with relatively high accuracy. The methods enable predictions that are accurate
enough to help with deducing the atomic structures of the complexes.
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Fig. 1.

Coverage of Whole Amino Acid Sequences Derived from Genome Sequences by Protein 3D Structures.

The horizontal axis is a year of calculation and the vertical axis is the coverage percentage. The calculation by the real data was done in the beginning of years
2000, 2003, and 2004, and they are indicated by solid marks. Dotted lines are extrapolation based on the result of two calculations in each category of species. (S)
stands for soluble proteins and (M) stands for membrane proteins. Grey dotted lines indicate a predicted ratio of disordered region in whole proteins in each

category.
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Fig. 2. Histogram of the Calculated Residue Singlet Interface Propensity in a Logarithm (log,) Scale
A positive propensity indicates that a residue occurs more frequently in the interface than on the protein surface. An error bar for each propensity corresponds
to standard deviations estimated from a bootstrap procedure with 1000 resamplings. The number given below the horizontal axis is the count of each amino acid

type in the protein-RNA interfaces.
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Fig. 3. A Graphical Matrix of the Residue Doublet Interface
Propensities Color-coded in a Logarithm (log,) Scale.
A value with a cross mark indicates that the data are not statistically
sufficient to warrant the result.
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Propensity-based prediction of interfaces
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Fig. 4. Equations for Predicting RNA Interface Residues Based on the Propensities
The singlet and dobulet propensities are derived from protein 3D structure data and the profile is derived from amino acid sequence multiple alignment. Read

text for the detail.
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TARPIZHHkEE L TW5,

4. ZONVHEEEDFOEEEREEE

5 2 IND B DN RREE DY X KRS i AT NMR
WL THHL 2858, H50WEHREOY—E57Y
TR EOTHETERGEIC, T0F 2INTEN
RNA L#EBTHY NI BETHBRHIE, 72N
ERED E DM RNA EHAEEHT 202
W E R CHEE 9 2 HikadiBAL TE k. bhb
N3, Fo<MAUKEEY 2 INIEERKSTOM
HAEREALZHEET HZ EICHEHATE 2D TR
WINEEBZTHD, BIEFEORREICIDHATY
%.

& 2N EDONAREE ERET DRI, 2N
BIMES T EHAER U IREET X RS R =
N2GEENIEFITEZ N, ¥ NI AN EREET —%
N—Z PDBW IZBWT, ¥ NNV ETIER<Ky
FTREHL T —Y 28B L ET LR/ 77N
Fkxles ONIBEEMBEERL TWS Z ENGh
%2520 ATP, GTP, FAD 73 & OKEE DB 59 2 1K
DT, BEAA T, WRENKATRY INIEE
DEEHRE L TG T — 5 X—ZITHMEIN T
W5, EY I ORI DOISAREENSY N E &
MEEMALUZIREET, BRICHBHLTWSZE1E, &
FoHmesnThaEnWZ Enb LN 2D b5
FIEHLT, 2R FEMEMEMRTZY I /R
WHAMEZFET S Z & T, RNA REEETHER
HOERKETHENHEETELTHAD. ZOHE
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MTENUL, FoNTEANDEGT Ry FTFHE
WEETESEEZEATWS, KO TEMHEERTS
CHEESNT 2 BB LKy T EOMIT, KAE
WS EMERH 28 AT S Z & T, insilico RvF >
T ONREEBMICE L TED0HEMNH A HD,
5. £&o

70 LEERSIN S HEE SN T 2 BREYIE R
DY N E D KERGT DILARKEE AT X KRAE R
NMR KOFREOY—EFT U 2 FICL > THLMMIC
BEEENPLONTETVNDS, ZOEEIT, 28
27 ENLRREIE DIERE T — & NIRRT/ 5 780K D
12, BEENA A 2T T 0 7 ADOWFEIIRE 1
WHED SN TNDS, bbby ) —T7H I OH
DOHT, ZZITHMBILZRIEHZERL T\,
HENA T AT AT 1 7 ADOMFIHEET S A
MIZIE, AR AGNER SN S, BRI ND A
W TFEYECEE, L, EWEEREN
EGEN, RERUORERICREBEINTVWSBEDH
BHUF 2T LTIEHIENTERNWREDOILETH
. INMEDEESHTEMFEDHKEDIZOIT
12, TOXIBFEBEHEZL>MNDP> TN &
INAR]RTHAD.

B ZZTHALEMEE, <0420
REETHHTEI o THID THEDD I ENTEEL
Z. REOD—FFU AL TIE, BRDKEL
FREWETFFED TG & RIENA A RZELO &
REOWH I, #8278 E RNA OF A EH T3]
&, HARETF IR E IR e D TR &
JTLERLZ T K% Oanh T. P Kim LD hic, H
B> 5 A k CAPRI ANDO&IME, KR KFEHY
WFFERT MBS AE & B K ZER AR T &
BRAEDOWHIIT, & 2 IN7E AR5 T O EAE R
Ea = e IV S IBE R AR Y B A S R AN T vte XY
B & RN A RFEAERE O, T
TNBLHEL BT ET.
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