NAFXAL VT ART4 7 A HIREBE 35

INAFA T r=<T4 7 A BlIREEE

5

v by AfEG (BE) WTESIE, EICH
LWZETHAH). 7/ LD MER SN RIS
BEBDH, T, FRIZL o TEFHEIZED
BEhoTIHL DD ENAFTA VT +IT A7 A
(EGIERE) OREIPLEEZLTWE LW, &
ST, N FA YT AIT A7 ADOBURE R
L, FORZEIZOWTIHRNS,

INAF+HIT

IWAFA VT HIRT 47 AEVWI)FEE, NAF
(Hfy) A4 T71<T4 27 A (ERES) 28
B LIERETH 5. EYFHBTHRICER S,
BUE LB 2 Hel) B 7 — & \TIEHEE - Bl & # A
T5ZETHMREED LERH L WERFEIRT
BHbH. T LABRTHELNEDDIE, ATCG D 4
ODIEFRDBFINO R BT -7 IBE L. 328
HHx (20024F 1 HHE) »5LEbhbb b7
JLT— Y RFEETHNT S LT, JIEAT
BeThbILRHEETLHICH ZWVWTHAL). Z
DL ERPELRNDDS, TV 2— 7 REHRE
FTHLH, ITILEoT, BRET—9056, &
#Ht (information) % i L, #1#% (knowledge) %
X FNREHTAONE, A FA YT H<TA4
7 ADWIEAT A IV THA.

4 20 ome

»HHLEYDEBIET (gene) DEEET /) 4
(gen + ome = genome) & IFE.R, [FFEICL T, &
RNA (transcript) DEH%, VGV A2 ) T h—
2, (transcript + ome = transcriptome), 4% ¥ /X7

* 5 UK T R BT R B o
IN—N— FRZEZE 7 ) A & 9% BE Decision System
Group(IWNA A RAFAANA YT+ T 4T R)

o

% (protein) DHEALA% 715 4+ — 2L (prote + ome
= proteome), ZfU#E T (metabolite) NDEE %
X & Rd—2 (metabol + ome = metabolome) & F
T 5., EYETIE, 20 4DO0 ome DHEFEIY
HTHHEVWZ LD, Zhbome DFNIZLE
B, KEOT— VB L 2T %6 %
WETHY), BFELarEa—5 - FHRFFEOID
RPUEERD. L egOl, BOPOEDT
J LRSI, T AR ROREN R 2D
DHLBAE, VIV ARI) T b—4h, TUTF—
L, AF KO- LDOWMENFEE Yy FTETLTW
5. ARETIE, BEMNIIC, 040087 T~
o T, N"AF AV T+<T 4 7 ADBIRE R
MALTwL.

FILENAFL LT AITA4IR

O, Fry—IVRX - ¥F—r 4 E, EPO
REltgd sz bickhEfbfmaml, £WEC
—faxHE L7z FERRIC, 4HTIE, EETOEE
By % ikt 5 Z & C, EWFOIEIED LR
TWh,

2 DOIEETLH & 3 A BICiE, WA O
ERE)LZLHETAZIO—NVTIAL A M
WERWO—EHE2LEKT20—-HI VT I4 X b
WHAHEL). O—=I VT I AL FTiE, 7a—
INIWVTFGAAY TR AZEPRETH S,
BT SRR OB ERRLBICEHTH
5. TI7A A2 POREWLEFEELT, Fy b
< M v 7 AENT L BIRTEEAH BV,

Fy b= by 7 ZEFE, M2IR0L72E
12, 2O0EERF T FNENXE, Yihe L
72, 2RIV T 7 LIZRRT A, ZORITEOF
M, HEMSEEETOH 5@ 5MAEHED
O E ROTAZENTELILETHE, L
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ACTGGACTGGGA

! | 111
AGA-GACTCCTT

B1 7314420
B U=V TIA XAV, TR . O—HLT
G4 X b

L, l4AD7 T4 X FDPFRIREN R VEDIRE
THb.

BMEIEEE, FYa— s, a—H LT 54
AV MOmMFICERENS, ZOMITEE, 2
KOWHRRFNOLETDT T4 A2 FOMAE DY
wERL, #EL, ELEERRT A, BIE
WEX, BHLTNITY)ALT, RBELT T4 X
VIMNEBAIENTELLD, LKERLTWVAS
P, ETOMAEDLEEERELZTNE R L LW
720, FHEEENSBEVWCENRETHA.

LED 2 o0m@TEE, 2 00RO T 5
AXV P NERDLEDIZ, #HLALHETHSL, K3
IR, T— 4 R—AICHASRSN S8
EFEFIERIE, BEWICHEZ 2T TwaY
(20014 12ABE). TDXIH %, WRkETF—%
DHDPG, FEDOBIZTEINC R S HEU L -#&E
FEHELET I L, LRROFETIIHETH 5.
2T, BA% &N/ DN, FASTAY 2 BLAST
(Basic Local Alignment Search Tool)” 7z &0 7 )b
TYZXLTHAHA. INLOTLVIT) XLIE, H5
NLOHKESN/-BIE (heuristics) |ZFeD T
MEAT 720, SHEEEZALIELT LD TE
B. [ENTEIIC, MEBEORNRE ZLEFNOES (k-
tuple®89) ZFE L2 LT, THIZEITNTTF—
I R—AWDP O REFNERET B, ZD2D,
tuple 2R < % % LB AEIB T LET T 5.
FASTA & BLAST @ % 72 &\ I3, FASTA T3,
WME G LA —OBEH| DA ERET 5 DI L,
BLAST T3, BWFExRICHEUL 2 b ERE S

By

Be5IX

B2 FvybvbUyyZBIROH
Fv b= b))y 7 ZEHCIR, 2 KOBGIEZIE
nZ7 7 Loxlh, y#ICRET L. HERYIS—
e BEEHIC [Fy b ()] 2/HBET5. x,
y (HGE IR R AR T A & 2I2iE, Ny M,

BEREERT 5.
14000000 3
12000000
10000000 /
% 8000000 J
6000000
. ;
4000000 /
2000000 -/
0 S———¢—0———p—0—%- y T T T
= @ ~ @ -~ o ey ~ @
B 8 88838 883§ 8

3 GenBank®F—Z~N— ZDERKERS

NLETHAB. L7zd> T, FASTA D )itk
S ASE <, BLAST O f5 2SR 3 S BE AT D A3
B Th DY,

WEENOT IS4 X7 N BT AEBO—D
2, BETO#EOBREZHENT LT LD 5.
TIA AT OFRERITECELE (similarity) A%
Hiu, FNn5OBEEFIIILBEDEET > 5 EL
L7zWEetE (RE0 Y —) $PE %5, Lizho
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T, AEOV=DEINE, TN OBETOH
BEDSEML L TV A TEEMEDS B WV & W ) REIZEED
WD D b s, 72721, TOREITHEIC
ELWERRES ZWEICHEERNILETH S, Bz
12, BHEEIM OO L >~ X & T 5 zeta-crys-
tallin & KB O EEZE TH 5 quinone oxidore-
ductase ¥ 1Z, BWEET Y —%RTO, Zhb
—ony N7 EIL, HBEOBEETrLELLL
WEEMED RS, EEOBRICBWTRR - 728
BEERHD XD 12hozDTHHH W,

FIDRIUTb—LENAFALA 2T YT 1
7R

WA, BOEH SR TWASTEYRIIBITS
FHMO—212, <4 707 LAHMLY 255,
ZHICE - T, BT o8 0EETREAL FE
WCHIES 5 Z EDWEEIZ e o 72, —F, Z OGN
X nEABESNE TS RIIEKTHY, T~
Va—d % LICT— Ve $5Z L 3ARTRT
HrH. T, 4707 LA HHE RO,
NS UAZY TS P—ALRVDNAF AT+
F AP RICODOWTIRBT 5.

<A77 LA, HIAATAF (7243,
HYEOWE) L, BT 58 0BlESRD
DNA K (7u—7) #FEELEET L. T
iy cDNAY Y e~ a7 LA LT
NATNVFALRERBET, BIETRHEELH
ETAH, Fu—7, L) IX 7L AFF
2k ¢cDNA A 7508 %TIcLzdbD el
KplEhsb, ZoHMOREIE, KEOERETH
B —BICHECERHETHA. 172L, ¥4 7
07 LA ERERICE TR WEEFICOWTIE,
MRS, ZORBADMETELVEITERD
PDECHE, LIzdB>T, NFYAZY T b—A
EEICHET 510, TRCOERETFEEAL
<A 2707 LA DIERIATRTH 5.

<A 707 VLADTF—%1E, T TIIVEFOR
ROFHHED I X > TRENE, — I,
koxts (Kix2) 2ROTF—4¢L35%. 2F
D, AHEEILE L CEETFEHAE RS ZITH
i, 0ChY, 4fF WML &ITid2
(logd), 45D 1IWETLAE &I 2
(log,1/4) 725, BlZ1E, 1 AEOEEFICD
W, 10DR% o - EBREHTERIIT A &, 105

INAFA YT +=T 42 A BIREEE 37

(17X10) OoF=2HBohb. KIZ, Thb
1 HEDOBEEZEFOR»S, LB Sy —
ERTODEFERTHON, a2 ¥a—& Dk
Th5b.
ava—F WY - VBEEO—D
12, AW  (machine learning) 2SIBH & L Tw
b, FHISNE — v O, BREE OB AN S,
AT VLADT—FDIRSETT 5 Hik
(unsupervised learning : #(fliZe L) Lot
W % B & 72 BT (supervised learning :
BT & 228) LICKHTESL, w4 7uT LA
DF =5 DREFITH, #bie LFETE, 2
5 A Z AT 2 H ML~ v 7 (SOM: self-or-
ganizing map) P M EGITH B, —F, BT
#38Cl%, support vector machine (SVM) i
BIONDH 5.

7T AL ENTE, ROERLTWEIA 70T
LA DBFTETHAH, FLOIE, B4R, 2
BoOOBETHRHAOHEVELFHET 5. HUED
FHEEICIE, ET Y CHBERER -2 v N
BEL VDD —KITH S, B4 0 RIHELE
*EHETH L, nflOBZTEEGY /70T L
A7F=% 2513, n-1)/2BDOT7— 8B HLND
TEiThB. RIZ, ZOFERREETICITAS
BNt AT . 7 7 ASRTOERE, LY
DEDETHILICHD. FOHEICIE, B/NE
Bk, BoOKBEMED:, BEPIYIL, k-means {7z &A%
5.

<A 7aT VAT — ¥ OFENRER % BRYT 55
2, EUORBY — v ERTEETFEHE, EU
OELX BT AIRRENFEVERET S, ZDL
&, BANOBETORB Y — 2T, KHMD
BIZTOMBET T L TED., T2, 5
BNy — 0B LI BIETOTOE— ¥ EALE
MRBHZET, TuT— S HEERNOEF—TD
BRICORDBITE, F YN—RATYV=T
VU SR EOFEERCWT, BETHEA Y b
7 — 2 OHERAHKA ST B
TAFHA—LENAFL 2 TATT4I R
AR, A OE Y v 52 Bk RN 2
T T F = AEIHAEERT TS, —F, [l 4
Dy INZBEIZDWTh, T3/ BRES, LA
75, K¥epe, MEMERLZ EZ L OBRILETH S
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7o, FREEHMDO Y N BIZTOWTOIZEDEL
W2sdh 5. 20024F 1 ABAE, T3 /BRECHID T —
YHEAI0GEEZHB 2 5 (SWISS-PROT) X ) |Z %
L, VEBEOCF—% 121 A7 T&ICIET S

(PDB)?), H A2 K57 3/ BREFIOF—
ZICHE LT, VARG DBHTANE VDT 22 Wik
Bichy, #12, 73 /BEYH»SVIAEEET
HWearziid, EETHAZLIPHHETEXL. &
ZTE, YN EOBETMENAFT AT F
YT A7 ZADERIZOWTIHRNRS.

§ X ZEIL, BFRBRESET B LK
THH, BEDXSD LIRS EFONMAHEEDET
ENB T EIE, 19544, / —~\WHEZEETDH
% Christian Anfinsen |2 L » T/RS W72, oF
D, FYNIEOT I EEERIE, ARG O
ELLBELTRTOFEREFATVEI L IR
AH. LI=boT, 73 /BRECHID A9 B BT
B a0 Ca—4 ETyIal—Fr352ET
AAREES TR TH LI L2 ZOFEITIRL
TWBEDTHDH. ZDEH, T I /BRSO T —
FREGEMM LT, VREEL FT 5 k%,
ab initio Filll &\ . FEALATS, ab initio Fifll
i, BEDOLIAHFVEIZND TRV, —
B, BRCHFET 2 U EED T — & 2k L C,
KON EZ TS 5 HiEEmEN— A
(knowledge base) Fifll & 523
T LI TORL, YOI HIET I MO
BHNCE WS NEDT, ¥/ A5HTOT 5
A A2 MENHERZZTHIBHTE S, 2% D,
B 7 X/ BREH, SO ¥ X7 B,
KD IS0 EDOT I BERMNETI4 A N
THILTZEDNEEZTFUTLOTHL. T4
AV MEM OB, EE L 2L S 2w i,
¥ UNSTETIE, U=V T 54 Ay N O
EXRELGLTY, HADETL2TF—FAL VD
EeHI DREPIEE AT W AT RS d B 15 TdH 5242,
SOOI, O—HNTIA ALY MR
VWFTNT A A MR FETHS.
TNFTIVT T4 Ay ME, BENIZRENTWY
LD, 3ARULEDT I VBRENET A A B
TS A HETH ALY, 2OT7TNVT) XLIZBNV
T, 2KOENEZT7TF4 A2 M5 X )8R
LOWERENSL. B2, BIWEIEEEY HWT
W00HD7 I VP S RbT IS EE 2RI

TIAAY MERT B & &2, 1000=10'D#
AEbEEERETNIZI W, L2rL, 5RDT I
A A7 MTIE, 100% ThbE10VOMAAEDLE
LRy, BRENDIVE 2—F OFHEREIER
BricEmT s, 22T, YAVFTIATIA
AV IOTIVITY X LOMFBITEET BT, E
W7 7)) —ary7ray s niciy,
CLUSTALW)| MSA?" PRALINE® 7 L' 43d% 5%,
TIA AL MEFICEY, VAEEZ FET 5
AV ENBMIZ, ¥ Ny B KEEE - =
KL v o 7ol 4 ORIEE D ) if7eE b v
B, a~N) v IR, BY—MrbEOTREER,
T X BRECHNAKAF S 2 H AP B AE ., =
KEEOTIICIE, FEOT I /BROMBEEL KK
FALF I X o T F il ¢ % Chou-Fasman 2 %
GOR ZENV H3d 5. HMFEHIC L 5 HEbES
NTBY, 2= iy b7 -7 RRERE
(nearest neighbor) 7z X8l EMTW 5.
Za—=F Vi v P =2, WMOMEETIVIC
by b EETHESNE, BFENICERSRE
Za—-0rEEBME RS EREREE TR
D, N, BT I BEEGT -5 2 HWT
Ny — VBN P L—= T h, PL—Z
FENTZa2—F )ty NT—21%, KADY
NI REER TFUTH2IEHNTELLIIC
b, INTTIZEAL DA HESHP),
FHBHHRIZT0% Z B2 L5 b H 53459,
PLEDREIZ, WAAAL VT H<T 47 A8
B8 VNG B OARRERE OB, SR E
BERFTTWL, LrL, HERTHTEL 0HFE
ZRZTWEDLIENCThHDH. ZDHEHD—DIT,
T3 BRES 1%, —ROITHREIIRES NS
B, BHEOWERFOY VSV BT 3 J B
X, —FJ/ICHRESINLZWVWEW) HTHDH. PDB
RSN TR HEET 531 HT T4
B, ZNHONVAEEEL, BEOHEDHAS
bETTETWE, 2%, 73/ BENOSH
PRCIEB L T, VARG D R WEEOMASD
BHRLBREINTVAEDTHAE., TOMIZEHL
TRNTEED—D IS D A Ly F5dh 5.
ALy FOBEMIZ, 73 7BREY EBEFEER L,
SAREE DL IER L TRMD Y V7B D
VAHEEEFMT A LICH BN, ALy R
T, AT EHEEIC, ROOS s EvE
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REDLETHEN TS, DL E, %R A
WE=LNVHPRAAERD, BENICEETDHD
PEIDCEETH, FO10, BEEOEH VA
Ly F&ATHICIE, BEPLETHL. BfE, A

Ly F2av¥a—%CXoTHEMET AT VT

JALADRABEINTETNED, TNLIEEWL
HEENEERT B2 ENLW.

AZROA-—LENAFATAIT AR

£, A DLERICOBEGRE AT L
BCTELH. HE, BR HEDREE [BE]
EL, ThooMfFE [ HBEIR] (binary re-
lation) & A 7% 3 &, O _HBEROELITA v
T — 2 BT AR, 22T, AvbTI—2%
BEMIZTT7EARRTIET, I 7HHEID
HLAY RO — LD %2 T LA R IR T W
b, ok E, BRI E 7970 [H]
(vertex) T 1, [ LR &, [8] (edge) &
REENL., 77 78moTERICHBNIE, 77
T ORI EREOIRITTH D, BB 77 7RL
BT A Z LT, OB OFLM - BET
THLIENTEL., T2, 777 OREHITIC
D, —REMRICEDNLZEEOSTOIBEES
- R DRI O LD L AN D 5.

IhET, EFEERIS, HisOfRHKE%
BEMICFEBR L L) T 2RAD R EINTEL.
BROFBEICHmICBIT 5, He 0T, 20
REBIEVZ L), NAFA T HIYTA AT
X, oA bFEREE, ARICaIyEa—% 1
TS 5. ZHICE D, B OEM R RERZE
Ity Ialb— b B ENTE, BARETIV
PREENTVE . ZOFFEIR, KRILEKO
R#y3I2L—arc, BYzELHTW
B2 RHE S L L TIE, BFEETVN, A1t
FEBPOEONLIBREONA FT A 7 ARE,
BIENT XA —F IHIFT 5720, ETVOREED,
FNICEASENLEZ L THA.

75y 7 ANT v AN (FBA: flux balance
analysis) X, @77 v 7 AZFME ER#EICT
52 L THALFERICE BT A HETH A, 7
Ty AEE, BRI EAEE L @ o TEl
TAHAYEENZ L 2T, FBAOF| I, BEER
FIED /85 A= FIZETFVPKELRZVWETH
5. FBA Tix, {b%# & (stoichiometry) & HHfEMA

NWAFA VT a=xT4 7 A BIREEZE 39

NoOWEOHMAD Eb &I, R#7Iv 7 A%H
Wd s, 72720, ZOLEHROLNLRIE, BT
7, MEME LTk D, HILETHE
% (linear programming) % A L CRodfE % 15 X
JEVIRADBDH S, Ecoli fFH LIZET VT
1%, HWEIE (objective function) 2, HIRLDEL
BEWY) ANHEDS 2 ERTVEY,

In silico MHFRA

W, (bR LT AHFHE, N E T
FMREMP LR L, TNOMF 259 5%
FROVIBEPERTHo 7. EWFICBVTH T
MBI ClE v, Milaz oL, ZRzaid
LR THBBIZT, ¥ v /57 Bk &k FEICHE
HTHLILETHLVAIRERTCE2DTHS. L
L, FEONA F 527 0T —ORENEEIC
IoT, o7 3B RKEEL LY DDOH
N, ZNSITRTCOTF—F 2 t+aErLEnTn
ZODBHEETHL., ThEITERSNLZT—¥
B, Bz EER L CaryEa—¥ FICEY
AL, B hEBRRET LI LN TE L
HWAHTE ., 20 X)) RERRE, in vitro T
b, in vivo Td 2\, in silicodFR e A, In
silico 7%, MBDEERRIZILE L TR b AF 7% 13,
EERRDIE & EE A BRT AN THE. b
5, HEMFTITHNS, invitro, in vivo DRI,
TR, ZERMEIRI 2SS B A3, insilico T,
FORIFEZT W, ZD0, 4HF AR
THo AN TRLELDEDTH L.

ZOERICHBED

In silico ##R/IC LT, NAFA VT +<T A
7 AGEBOBIE, AT TWBDTH A ) 2.
av¥a—g ISR S Nz kiTid, 45K
s, ZHEMOMEFRLORY FT—7,
DF VMO ELSFEoTwbH, £L T, in
silico Dfgs, X 512iE, HEOHFESER S
L5THHH. 2F 0, L0 ELOEREZIY AN,
0L A Y VT -7 OBEBEIRDLNED
Thb. PlziX, Ko, s oMk
DI 3E R EILT OWIFED H IR F 5 i <
W, DF ), epigenetic 2 ERVLHIIH B LE
AbN, FNSZETNVICHEE LRI E RS %
v, IR, REE - EREEICRESINS, ER
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DEPERIE ORFEFIT b AR & L 55 2 B C
5. in silico TEEKD TS v b7 4 — LD
WY pE, TRARMALCT, BRLEYICLBE
REUG & £ OREORZEIE, REBHICED SOk
Bbhd. NAFAYT 5354 2 AFFGEh 2%
LEREEYETH45H, RAEFED in silico TH
FAEDDHIRETHS .

X 73

1)

2)

4)

5)
6

N

7)

8

~—

©
—

10

=

11)

12)

13)

14)

15)

16)

Mount D : Bioinformatics: Sequence and genome analysis,
Cold Spring Harbor, NY, Cold Spring Harbor Laboratory
Press, 2001

Gibbs A, McIntyre G : The diagram, a method for
comparing sequences. Its use with amino acid and nuc-
leotide sequences. Eur J Biochem 16 : 1-11, 1970
Needleman S, Wunsch C : A general method applicable to
the search for similarities in the amino acid sequence of two
proteins. J Mol Biol 48 : 443-453, 1970

Smith T, Waterman M : Identification of common mo-
lecular subsequences. J Mol Biol 147 : 195-197, 1981
GenBank : http://www.ncbi.nlm.nih.gov/.

Pearson W, Lipman D : Improved tools for biological
sequence comparison. Proc Natl Acad Sci U S A 85
2444-2448, 1988

Altschul S, Gish W, Miller W, et al : Basic local alignment
search tool. J Mol Biol 215 : 403-410, 1990

Lipman D, Pearson W : Rapid and sensitive protein
similarity searches. Science 227 . 1435-1441, 1985
Wilbur W, Lipman D : Rapid similarity searches of nucleic
acid and protein data banks. Proc Natl Acad Sci US A
80 : 726-730, 1983

Gonzalez P, Rao P, Zigler JJ : Organization of the human
zeta-crystallin/quinone reductase gene (CRYZ). Genom-
ics 21 :317-324, 1994

Baxevanis A, Ouellette B : Bioinformatics: A practical
guide to the analysis of genes and proteins, 2nd ed, New
York, NY, Wiley-interscience, 2001

Lockhart D, Dong H, Byrne M, et al :
monitoring by hybridization to high-density oligonuc-
leotide arrays. Nat Biotechnol 14 : 1675-1680, 1996
Schena M, Shalon D, Davis R, et al : Quantitative
monitoring of gene expression patterns with a complemen-
tary DNA microarray. Science 270 : 368-369, 1995
Eisen M, Spellman P, Brown P, et al : Cluster analysis and
display of genome-wide expression patterns. Proc Natl
Acad SciUS A 95 : 14963-14968, 1998

Tamayo P, Slonim D, Mesirov J, et al : Interpreting patterns

Expression

of gene expression with self-organizing maps: methods and
application to hematopoietic differentiation. Proc Natl Acad
SciUSA 96 :2907-2912, 1999

Brown M, Grundy W, Lin D, et al : Knowledge-based
analysis of microarray gene expression data by using
support vector machines. Proc Natl Acad Sci US A 97 :
262-267, 2000

17)

18

=

19

=

20
21
22

=

23

=

24

fa

25

Rt

26)

27)

28)

29)

30)

31)

32)

33)

34)

35)

36)

Hughes J, Estep P, Tavazoie S, et al : Computational
identification of cis-regulatory elements associated with
groups of functionally related genes in Saccharomyces
cerevisiae. ] Mol Biol 296 . 1205-1214, 2000

Roth F, Hughes J, Estep P, et al : Finding DNA regulatory
motifs within unaligned noncoding sequences clustered by
whole-genome mRNA quantitation. Nat Biotechnol 16 :
939-945, 1998

Liang S, Fuhrman S, Somogyi R : Reveal, a general reverse
engineering algorithm for inference of genetic network
architectures. Pac Symp biocomput: 18-29, 1998
SWISS-PROT : http:/kr.expasy.org/sprot/.

PDB : http://www.rcsb.org/pdb/.

Anfinsen C : Studies on the Gross Structure, Cross-
Linkages, and Terminal Sequences in Ribonuclease. Jour-
nal of Biological Chemistry 207 : 201-210, 1954
Kanehisa M : Post-genome Informatics, New York, NY,
Oxford University Press, 2000

Baron M, Norman D, Campbell I : Protein modules. Trends
Biochem Sci 16 : 13-17, 1991

Doolittle R, Bork P : Evolutionarily mobile modules in
proteins. Sci Am 269 : 50-56, 1993

Thompson J, Higgins D, Gibson T : CLUSTAL W:
improving the sensitivity of progressive multiple sequence
alignment through sequence weighting, position-specific
gap penalties and weight matrix choice. Nucleic Acids
Res 22 :4673-4680, 1994

Lipman D, Altschul S, Kececioglu J : A tool for multiple
sequence alignment. Proc Natl Acad Sci U S A 86 :
4412-4415, 1989

Heringa J : Two strategies for sequence comparison:
profile-preprocessed and secondary structure-induced mul-
tiple alignment. Compt Chem 23 : 341-364, 1999

Chou PY, Fasman GD : Prediction of the secondary
structure of proteins from their amino acid sequence. Adv
Enzymol Relat Areas Mol Biol 47 : 45-148, 1978
Garnier J, Osguthorpe D, Robson B : Analysis of the
accuracy and implications of simple methods for predicting
the secondary structure of globular proteins. J] Mol Biol
120 @ 97-120, 1978

Cohen F, Abarbanel R, Kuntz I, et al : Secondary structure
assignment for alpha/beta proteins by a combinatorial
approach. Biochemistry 22 : 4894-4904, 1983

Cohen F, Abarbanel R, Kuntz I, et al : Turn prediction in
proteins using a pattern-matching approach. Bioc-
hemistry 25 © 266-275, 1986

Presnell S, Cohen B, Cohen F : A segment-based approach
to protein secondary structure prediction. Biochemistry
31 :983-993, 1992
Rost B, Sander C :
secondary structure by use of sequence profiles and neural
networks. Proc Natl Acad Sci U S A 90 : 7558-7562,
1993

Rost B, Sander C : Combining evolutionary information
and neural networks to predict protein secondary structure.
Proteins 19 : 55-72, 1994

Bryant S, Lawrence C : An empirical energy function for

Improved prediction of protein

Presented by Medical*Online



37)

38)
39)
40)

41)

threading protein sequence through the folding motif.
Proteins 16 : 92-112, 1993

Fetrow J, Bryant S : New programs for protein tertiary
structure prediction. Biotechnology (N Y) 11 : 479-484,
1993

Jones D, Thornton J : Potential energy functions for
threading. Curr Opin Struct Biol 6 : 210-216, 1996
Barkai N, Leibler S : Robustness in simple biochemical
networks. Nature 387 : 913-917, 1997

Liao J : Modelling and analysis of metabolic pathways.
Curr Opin Biotechnol 4 ; 211-216, 1993

Palsson B, Lee I: Model complexity has a significant effect
on the numerical value and interpretation of metabolic
sensitivity coefficients. J Theor Biol 161 : 299-315,
1993

42)

43)

44)

45)

NWAFA Y TH=T4 7 A BHIREBE 41

Jamshidi N, Edwards J, Fahland T, et al : Dynamic
simulation of the human red blood cell metabolic network.
17 : 286-287, 2001

Lee I, Palsson B : A Macintosh software package for
simulation of human red blood cell metabolism. Compt
Methods Programs Biomed 38 : 195-226, 1992
Mulquiney P, Kuchel P : Model of 2,3-bisphosphoglycerate
metabolism in the human erythrocyte based on detailed

Bioinformatics

enzyme kinetic equations: computer simulation and me-
tabolic control analysis. Biochem J 342 : 597-604,
1999

Edwards J, Ibarra R, Palsson B : In silico predictions of
Escherichia coli metabolic capabilities are consistent with

19 : 125-130, 2001

experimental data. Nat Biotechnol

Presented by Medical*Online



	0035
	0036
	0037
	0038
	0039
	0040
	0041



