HI2EBEIW EMITRR IR G RBLER) Val. 32, Ne. 3
200349 R Joumal of Shanghai Normal University( Natura] Sciences) Sep.20G3

ENEREREERSHRPHIER
K #

(LBMEAF &4 5HAMFLE, L 200234)

OB ARLWREFNREE T RAREREFATHNER. REFFARERLER
G, At S EANFRIRTAT, RAMGE LT e Kah; HAS 52 —F A1k
FARSMBRAROHTHES, B, AR L ENARESHALE, TRATHERE
FaRERRHIARNLE BEBAEARAFN RABAT ZARWARN S EARAAE,
Wit B SR TR R & R ) B A0 4, A B0 T 0 AT R B 35 00 0 b LR B ey 4 F
%t TMRNA M ZBEMASMRNA B RATF. REB QR ZHEHNTA kiAo
HAMARAECEBE GG ZBEH.

XK@ AHBES;RTAN; AREM

PESEE, 073 CRIRINGE: A TEHRE . 1000.5137(2003)03-0096-07

F2003 43 F ok, YRE GenBank B MEE A 257 0mBEFIL 1075 F, 17 B IE LI 20, 1%
MR KEARANTIRFENLRTREBNEKEXNAYEARBAT TN, £WER
FRHINFRX TR T HE, MEESENLER, MU TRANES. BAERHEMER
FHFRESTENATREMR ST EEGE TEAIMIBFHNE AR MATREGIFFR LIE, %X
AMEE#AT TR

- EPEERFENEEISFREUHENATENRTENTERN SEA RN ITHEEFENS S
FRRSBRAERER? AYERFHNICAEENEERIBRTRFFI(EYEREFEMRA LE")
I FLFP T B L R AR A R B TR R A HUE.

L#HFERFENT:

(D) ¥EREM AEGITE I ABAER (MR B FRE B 4T RNE) %
WREFIDHBNSETE. AHRMERRTRITN 1, AR R RTH 0.

(2) IS ERLIE S genetic code matrix, GCM) A BRI LLMBI M EER FH—THRERHA —
MEERTRENTTEFREBN . ER TR

(3) S5 -1 15 B4 (structure genetic matrix, SGM) EEEARTERT U7 JO 3 (AR A A B kA s vk %
FBAEAHE. WX LA CERFACERR S, AHREICEES , BIEA 0 4.

(4) 2875 B {85 46 P&  mutation data matrix, MDM 2§ pointed accepted mutation, PAM) & Dayhoff 18 i
71 HE AR R S R e R R MR B SE R B A R AR 28 A BT R ST A 2T s

(5) B 5% FF (amino ecid substitution matrix) A ¥ FEEF 2000 4~ Blocks A% 37 i Bt

M E 3« 2003-06-02

E2TH: EXEARNFEESTE (EEREERY 3JEmE XN SRR MPTH) YEEI( 30170214) ; FH T
AR REREST B HERERLHEE S ) RNA &R DR A H05T3T) $T8) (03DZ08)

EEETT: BAI(1961-), B, ML, EEITRCEL G SHEMNEERE MR M.
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W S SR EBMITAK XA Y. SCM fi PAM 2 B TR RS £ /iS4, SURE PAM (EWE 2 MUME
BN FF P R FREFRA R, BT 1A PAM )57 F LEEER.

1 BREERIIXFEIFIATHF

BT B BRI FE SETRIIREYE R ENERM, LERAMERFFINE X HEF
PRSI A R RN L 1. SEFFINFRESFHEFIIGM TN RIFFIRE
WEAH L EPERARFIRERAERERM DT, Eitkd B, B hRD, WERERFT
AEREEREEENE, — BB AL, TR &2 EmE RN, WH A e i as. H
M RFH AR E S RN — RS A AR R A HF IR, B Y P H S EERIEH T HERZE.
MR X B, MRS, RE IR T EfTRREA A e R A A, #ERTRFINESL
TR, B — AT AL A 55 o BEUE AT A B BB M F A LTRSS TR ERRF
PSR R R REENFABRFHERRGEBHRTFS. BRELCH®THEEE (W
Blocks'®) ,PROSITE'®! | IDENTIFY '™ 1 43 #7 % {2 ( 4 BLAST, DNAsis, FASTA, GCG, MOST™' , Emotif'"),
Tool®) B TR<FIF 5 i 43 #7. Sh7S 725 B 3 ( dynamic program algorithm ) *®! | &/ M 4 B 2 ( dot ma-
wix) ) S R A A F .

FRASBYIEMEEERRSEHE XN, DEH TR ESEET . R RE EHBEE
EAET - HREREET SRR, RERSRYHLERSE A R e R AR
FEFRYISIE. 3557 ( classical swine fever virus, CSFV) ) NS5SB R— LI EERE R, BREBMHE
AR SHELRENEHARL % CSFV A T4 (shimen ) FI S 10553 2k (HCLV) B 7 51 5 W2
# B i) West Nile Virus{( WNV) , Yollow Fever Virus{ YFV ) FIEE 38 89 BVDV A5 R, B 710 47 4147
B PTEAH R P NG — RS R 98 )% 75 B Block. 7EM Block HrR ik 52 B RS 76 7 FUAR M o B Y
BT =Rk, XRRBETFFF, BB 1,

WNY ERLSRMAVSGDDCYVYKPLD
YFV DRLKRMAVSGDDCVVRPID
BYDY NRLYRIHVCGDDGFLITEK
HCLY DRVAKIHVCGDDGFLITER
Shimen DRVAKIHYCGDDGLLIFER

R~ Block, FFH CDD T . WNV Bl West Nile Vius , YFV B[l Yellow fever virus FlRERERTRER.
BYDV, HCLY, Shimen [{BERENENER. &FEGEEMAFEHRH.

Bt JLHER A RdRp 2RI S RAAR R

B B4 {54 RNA 9 RNA %48 ( RNA-dependent RNA polymerase, RdRp) i HHFH
=Bk#5H GDD. BVDY ) NS5B 7 BVDV RNA HH S HF, 5 CSFV AR BRBHN M ARHF L RS
(HCV) i NSSB S AT MM EWERRA RdRp &4, REAGLERTH COD =jan'™. &
PR AR RARRT NS5 2Bt B4 CDD =RKZEH). AT LAMEN CSFV f NS5B 24 RdRp
HISHEE.

2 EMBEXRORAHESHBAS

BUELLS R R E A RS M . — M RA B F R A BB A TR
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PSR AR B L R IE P MO 45 M IS BRASFAE. B, SRR AR O3 R Sh B TR A0 B 1 A 5 38
R EEEEEMAH S TR R P E A RTRERRER. EAREXEZNRAHES
BRI HES:

(1) F {85 v (expectation maximization algorithm) 7R EM #5. EM 85 8 868
REENPE2EE, AERER XS NE, ERRBAEEFFIXFHRNEFRRE RS TEE
FAE M2 A I R BRAES, (Local patterns) TP

(2) FUHIEM (Weight matrix) 3 B THES T RIBFIIREHBMMER. WD nE 3 ZRuF
FIREM TR TSN, B EAR. S AERNEERPRENERARTERN, Bt &
EERBL NS TRE T HAMMRINEN A R ERER HECEHEA. NEENEERTE
HFNE. Gribskov BAUEAR B " RIS T FF5) SRAEN A5 Z E 5| A—1 Profile, BPALE 5 1F.
XA Profile B TR SR ML LTRG. WMEAMFTRFIRAERSSEFEEEIERR £
FBEIR. PUHEERE A EREHT A UREEMRE E N BRKENE, WEIIATERER. B
HFIATHESMIEATMSESENER.

(3) 1% B & (Information Content) ¥ FIT2r47 8 KB S RBAAEE RN EBEIZE A H Schnei-
der SR, 52 Berg "™, Stormo!' M HEHTT TR AR, HELMHEL R, BAAEREREG T
PR AT B A HANBEERSZERNEARNMENEEUR, TESH B HAE SR A
A%, BB FA AR S iR RERAENESEARNERY. WHEAMEmEERSMENHE
M. 8RR PP A 0 M R R ke B RS WA A RRRER, &
B UBEMARNNESFFIMENSESOLEANEETX MERREHE IRERE—ITFF S
RS AN SE L, RETHEMARTEE RN, B EERTARBENZRFIIP 4
BHENELSNA FARMGAHAEANBYX Y ELEBENBIEERRE" AMP 4%
HERZEBRENESR " DNA #HR2HEH T UE Archaca FRZATHA HTTHEE
B94rHT. 2002 45, BATTERME B AR RS 5 BB HEAT T AR, S E L R A AL ( LA 2) 1,

b
P> = [p(3p (ab) )81 - T p(b)) [Teoh) = “02rL, )
hee S pILp(h) ()] @
o = N1 | 3

Loy FEBRSBEARRE IR (slte) HFE 2, T 1 JIRALMN PFAGLE (position) 7 B8, N 4 fir B4y
TSR IR THEE p(b) BREGROESE, 5 () REEEEEAHANEE
B2 AESNELEAD VERFEHTEARSTHAR
BATHEHE TRERREERRERASA 3 FHRK (3 UTR) #1T TE R BH . %
BRBEES 3 UTR RSREHES RNA EEREREAS, I THRE 3'UTR 5 R GBI EE
FAMGER, BA 1 R 2 AR, Bt T —MEF R 20 4 3'UTR FFIEAT T 404, RATEAM 7 BRI
iR A S HER SR EN SR EE O RMAEERR. # 1 RN 204 CSFV #£8) 3'UTR 51
A L - EEBRTE 3 UTR (A MIBSERIABIALR. REY, EHMEXESE  FHRERE K
MERY. XAFTVERERNARBFFIERT SRR HRA, B gl 28 B3 N
Y'UTR [FEBTHR, B 3-1 HBAF PR, PR AR 1. 430 A, C,G, T XREM¥F 2 HIA (i
BE(1D1-21 %4 A,C,G, T BUARRE, 132 R4 121 4 T HLIR 21 A LA, 1(seq) E, B
BALAF 12, 31 PPEHE RN, SERFFIERRERRE L ERK. MERTUE
Wi E9,12,8 #1113 M DEGA, KPR M I {ERA, RAXLLET R THBEXEERES
BRI FBAR 13,9102 REEIZFHRMFE RN [Gseq) H, HEBRRERE 1 FHFFIERE, Gt
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R, EFFIEBARMAIMESE BRIV UR F A RANGFER, RMEFIVEE T B FIIR
O RER A PR AR A R B BE7E 3'UTR SRS &AL

# 1 CSFV 3UTR ] g S AR R RS

A B C D
SEQ I( CAP) 207 AAGGTAATFTCCTAACGGECC
SEQ 2( CON-TREM. UK) 162 CAGCACTITAGCIGGACAGAA
SEQ 3( RIEMS,C) 208 AAGGTAATTTCCTAACGGCCC
SEQ 4¢ CHINESE) 221 TAAGGTAATTTCTAACGGCCE
SEQ 5¢ ALFORT-187) 208 AAGGTAATTTCCTAACGGCCC
SEQ 6¢ P7) 162 CAGCACTITAGCTGGAGGGAA
SEQ 7( D4950. 1) 162 CAGCACTITAGCTGGAGGAAA
SEQ 8(. GLENTORF) 162 AGCACTITAGCTGGAAGGAAA
SEQ 9( ALFORT-A19) 208 AAGGTAATTTCCTAACGGCCC
SEQI0¢ GPE-) 208 AAGGTAATTTCETAACGGCCC
SEQ11{ 19.SK) 161 CAGCACTTTAGCTGGAGGAAA
SEQ12( SHIMEN) 208 AAGGTAATTTCCTAACGGCCC
SEQ13( HCLY) 218 TAAGGTAATTICTAACGGCCC
SEQ14( MOORE. UK) 162 CAGCACTTTAGCTGGAACGAA
SEQ15( ALD) 208 AAGGTAATTTCCTAACGGCCC
SEQL6¢ OLD-LEDER. US) 162 CAGCACTTTAGCTGGAAGGAA
SEQI7( BRESCIA) 207 AAGGTAATTTCCTAACGGCCC
SEQ18( ALFORT) 207 . AGGTAATTTCCTAACGGCCCC
SEQI9( U744.D) 162 CAGCACTTTAGCTGGAGGAAA
SEQ0( A.$K) 161 CAGCACTTTAGCTGCACCAAA

AFRFIGS; B.CSFV A FEE: C. AP S — P EE 3UTR (R, D TN EHMERE SN AT

1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

A 10182 1 99 102 1 8 00 1 111 Y 215 9 ¢

c 8 0 1 8 1 8 0 00110180 0 1 101 1 11111

G 0 217102 00001 8 0 1 % 8 1 7184 0 0

T 2 0 0 1 & 3 1018 19 10 2 2 18 0 0 0 0 O O C ©
1,0.380,740.770.430.270.340.60 1.20 1.35 0.40 0.52 1.22 1. 18 (.43 0.33 0. 47 0.77 0.50 0.39 0.61 0. 611, =13.9102

(1}

1.4
12¢

it 4
ool ]
oep !

0.4 -

0'20 [ 10 16 20 28

(2)
B 3(1) 0 3UTR SESBEERE, BRIk B3 1 FRFF. B 3(2) B0A 121 0/, H,{ (.
HU R EWE, [ EEAR(1,2) REREREEREORETEYE, /., GELAR
(3) ik E302) PHBBIRRT !, QRS LA, ARPITURGUREERE.
B3 3UTR R EMMTER
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BEBRAMERBRETN HARRAT S SRERENA RIDE. TEREEDENEREREH
BEREEN, EA B THENTH FURFTADNMEURBYNS Fit. BRSSP, RIS
W 2BB — RS, =S A S AR EEHE, U R — RN Z R RAT R RS . IREE MUK
£. HEX KA T BESHWINERTE 2R X ARH R ERERONMR) . 5340 AR B M
WE RS FHREEEH. TENE QRN = AR E PDB(htp; / www. pdb. bnl. gov/) , %]
VBt X JLATHHR NMR BiE TEWMNE AR MEE. ATE X 6T 5 A NMR EEmA L5
MsE e, X SR BN NS &, AMERE ; NMR ¢ R/ HEE RS THEA. £
TR E4EH  REREARS TR, BERA LAERAEKEY. Bt BETENRENZRA
M EFRRENTM AR, % 0AT R 5 R S8 07 2 2 7 IR 24 ( homology mod-
eling). BFiB IR B AL R L AT ( E— T RE . Rl B 9 B2 (R 45 B 8 XU b sl NMR B 7
WEARRERIENEEEE A TREFFZGSWREN TR —~RIOTL SR B8
EMAR. (2) —REW . CRENT L. (3) SHEWELINE. (4) REE. (5) RAPRE.

WA —FEHFNE SR =EERN I, RZ I FRIE (threading) , NEERFTBATF 4
FRE 5 41 BF ] B A B S 2, e R T S M 2wt B R , R Al TR TR IR 0 RS M ThRE T T
i

S5EAR=REMTFARL, RNA ZHEHWBIREE. ANTKS M RNA JTRAFHIE RNA 1=
FaE' . Xt ANA ST RTINS OB B AT E RNA M =R 4540, i e RNA ) —9 45 m =Re
AR TR, FE RNA ZEATRI T 8EET , 225 45 M L R & RS H L M R B B8 10, CRERA T BIAE 00
H B RNA S FR—A&3iM/hR". BER RNA 3778 i SR TC 58 v 18 07 25 4540 LU B3 T 92 AR fr it I
EEBHEXL

BiEH AL BiA RNA &AW BRI R EFhEEH Motifs FUELS. X EE5H Motifs 534 57 Y = G155
1, MEAHEETFE. XEEEH Motifs 2 RNA £+ FHEREHRS , ENMA IS SN E RNA =[5
SRR TREBEAK RNA 7S EHREERIVNE ST Monls #EF5E. FE
BILHETE RGN Mols:

(1) HPLZE RNA E47 kbR 435 EI3F Motifs( Terminal loop Motifs) , fil U-#47 ( U-torn) , FO#%H BRFF
( Tetraloops) .

(2) ATERLE #MfEE R T LBE A BB PN 3R Motifs (intemal Toop Motifs ) , J18% 2% ST £225 P Cross-
Strand Purine Stacks) , 1532 4 Motifs ( Bulged-G Motifs ) , B E 4 & ( A-Platforms ) , 2 H -8B JiE-28 Y
Motif ( Bulge-Helix-Rulge Motif) , 456 4R #Y Motifs.

(3) FF) LARBE S , i 3 BT B B AR — A 9 =4 Motifs ( Tertiary Motifs ) 188 $i 4% ( Ribose
Zippers) , DA% H B3 -8R EAE 5 V£ F Motif( Tetraloop-Helix Interactions).

T B Motifs TEEXT 24 B % RNA 553 49 = G454 MBI 1A B D B8 (940 5. 56 R B9 30
B T IRCHRER.

RO R =R AT B R T 692 B AR & 553 (Japanese encepalitis virus, JEV ) &LBIHEZE 1
( envelope glycoprotein, Egp) M) =& . H 4546 B M B M M EFUATHOR , FUR R IR JEV SR
Egp BMGHAEZMAHTEBRAE M Ep ZREWNTREFHRREEHTELRN. 1999 4
Kolaskar Xt Egp B =R &5HI#HTT T T, B T & =S M S5 MHREL, 548 T Egp 7KW PHIMIS. 4
A B PR T R TR A RET T IR A SR E RULA 2 L 2RR W LAY, Kolaskar
SEFAMSEERYE T SESHEN S JEV R #RREH HRER SR IN42 %% (tick bome en-
cephalitis) fy Egp. RNA =R G HFHE N A E L, K P G Hepatitis delta virus B 4% B ( ni-
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bozyme) 1!, S BINIHTE RNA 18 5 = RETHRE T SHEMR

AREYE RN T EERREE TR EERFINEFENETERERTERT AR
B, AANEREEALIERTFREE SR H RIVAN, -NPHEEAMPEL S RFEERS
PEAXITHER. FE L XS H R ER S 8. 7 G B 57 % 2 F 4 05 i 1y 5932 &
H, KY 60% BETE B ERE, B 2950 MRIGEF TRt BE S H O R ZHIAN,
AR EE N 48% %) KLU LT IT A 15 B i B 5 3 BB I 48 ( severe acute respiratory syndrome,
SARS) MR IR RY, MEAMHEYESFNFENELALAHT AN, AHEEREBEEN
— 3 59 TR R 3 (coronavirus ) FR B TR @B AT, 4 W5 8 S04 BB B0, B ek
DIERFEREFMRNERE SRR

BE W
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Bioinformatics and its Application in Virology

XIAO Ming
( Colloge of Life and Enviromment Sciences, Shanghai Normal University, Shanghai 200234, China)

Abstract: Application of theory and methodology of bicinformatics in virology was introduced. Conserved sequences played very

important role, It was the basis for bicinformatics that the conserved sequences are searched for through multi-sequence align-

ment.

Sengitive positions were the motifs hy which the function of proteins and nucleic acids were assumed. The sensitive posi-

tions were induced through optimizing quantity relation, which was applied to isolation of interactive positions between proteins

and nueleic acids. The sequences of nucleotide and amino aeids were functional when the space structures were formed. Predic-

tion of high structure of protein through homology modeling was helpful to research of vaccine, selection of the antiviral drug, and
designation of molecule drug. Most predictions on RNA space structure began from RNA fold. The prediction of space structure of

envelope glycoprotein of Japanese encepelitis virus was a successful sample,

Key words: Bicinformatics; conserved sequences; homology modeling



