+ 0646 - EMFESE MR ER

Prog. Biochem. Biophys. 2001; 28 (5)

B A E RS AR T R TS E IR

k B

I R B A

T

IS SE R SR B s, Jkt 100005)

FE AL DR A RUASE 1 1k B A AR T QBT 2 DR i, 0 K 000 0 A A ) 241 0 T 1) R A A ) £ 2 A
(0T Ty i A T A I R SR S o5 A BT . RS B Bik, BSR4 TR, N S AL 4R

OB T 2 A R Rt
KEA WAL, ORI, BRI
FHAES Q75

SEPIA BN P TAE M5 AR, TR
DN REAR TN IR IE R, T AL BT K MR R AE A 2
FKIMHT: BREA R . m s RS AR AL N, &
33K 6 58 DR BT 4 1) 2 19 5= M i T it Y

PAAE AATYH T 9 4 1 5 2 g 11 7 V6 il
G ILPURIE M R AL (I ANiE
B AN AR IS (BRI E) BRI AE
% (R ) X iRt e Ay, B
VR LB A T ) T, AR IX — ), AR
RMMER THFZHIGTT 5%, N 5L
ARHEAT Y IR P51k 2 5 ¥ o0 BT b St ¥ 4 W i W
HEDS 20T TR 1 B 92 56 £ RS mRNA ik R
YAk 2E DhREI Jrids;  dENr L DR RBIA PRI 7 3 (X1 Th i

5%, ASSCHEL i A 4 3L P 1 45 b S 15 o3 Wi

RGEARHAET: « SRR BRI TE AR
AL M LR 73 Tk

1 e N i
XA —Fh N 4l T LA BRI R4 4
Yeast Topoiscmerase || =

E. coli gyrase B
E. coli gyrase A

Hh R AR TS R B ) R AH AR R ) %,
e AEWAE AL AT 20 4 ts A . B PR EE 1 B
FE, iAE SIER AL R AL A RN B 3k DA S
— 4 LR, X PP B RE K Y B JEIR T S (rosetta
stone sequence), ASATTLLIAH A . B & W AEN 41
w00 e 2 )

T RE ATy o S B A I Rl T DABR AR A
5 B - EHIRE, AR A 5 B 45410 A g,
RISt A 55 B 45 3 1) 15 5 B ot 1 4 K1 7= 0 1) 25
Ay, A8 A X B A ROKEER . WRE. coli
A R IR B A R R i, S R E A
28 3 T A ek s UK DA BT,

FIX by 001 98 R 1 5T B RE A — A~ 42 S 1
st E. coli WINEFLAL GyrA « GyrB 43 5 FTE 43 46
F0 IR 11 P S0AH AL AE o B 40 40 S A4 6 11 o il
H R HE (rosetta stone sequence). X 7R GyrA
1 GyrB 7EE. coli "FIEAHTAERT (K 1).

Rosetta stone sequence & % J7 ¥ [ #i AL il
RS OGP AN AR IR ) FIE . i T 20k

Fig. 1 Rosetta stone sequence' !
B1 FEkm@EH
gyrase B, gyrase A 70 JEE. coli PN H . Topoisomerase [ AEFERF P 1 — AN 1. 087 KW gyrase B, gyrase A (17
F 4y 5 F T opoisomerase 11 1 (751 [ 5, BT LIAHAEE. coli v sk 19 Bl 2 1 504 AR B AR JH 1.

TR R A Tel: 010-65296439, F-mail: lingzhy@ 263, net
WCRE L. 2000 11-13, 252 11 1: 2001-01-20



2001; 28 (5) S FES5EMEHERE

YRR BN T, AENZTE AL, f
BT RN, LR AP AH AR L R 2 1) A7 A6 AL F AH
FAEM, 1 TCL1 A1 Cadherin 2514 (Rf). it
P FAZSE N AL BT 7T e — e . WA M
Iy AR RS T A — A PR AL R B [R5 41
JG, TR — PR ARSI S, R
HERARE B, AR AVRAR. AN 25 iE R
T EAEH LRI & A EHEPE (ProDom) HEAT
A kB, AT 46 X B H I rosetta stone
sequence I, DN EE A 4. 6% . S W,
SCRPE ARG I Tk i 27 0 N, BT SE 2 K A
AMFFH e, EA LR LSBHTH .

2 RGHEHEZE

2 Fros it L 4 AN JE PR D i3 B R Ge kAL
FRAE V5 L L.

T AR A M A LR i B B A St
[ e R, X — RSO SR, A A i
HEAFMDAMEER. 2RISR ARRE AW
TR — o e e g9, R —Fh A4
AR R A, W ZIR R

(a) B4 =
Pl P2 P4 P3
PS5 P7 gg
< P7
pip2p3p4l { PLP3 BS
PS5 P6 P7 P5 P6
C
(b) 4 OMTrs100 |
HEALRFIES &
S b 1y
Pl 101 I
P2 110
o1 | [prrotHps111]
P4 100 I
P51 1 1 P30 11
P6 01 1 P60 11
P71 10

) G327 PT A EAER
P3 #l Po 41 41 5 45

Fig.- 2 Protein phylogenetic profiles analysis' ¥
B2 EARZRGHMFESHEY
REVEALFFIE D Pl~ PT JEE. coli (EC) T 7 ANFEHI A
[FIME AR, (a) -9 EMSEEERE (SC), g kT 1
(HI), HiGikFi (BS) AEPAALHEAT W WL LLE: (b) 4ELE
BN RS FIRBEER <o &oRn, RZH <1 #
AR (e) 45 I U5 LG e A B Ak A R AT IR AR (d) B
A5 A 17 4 A R 00 W A 2 11 SOk AR B A 0 4R

Prog. Biochem. Biophys. 647 -

TP REIEN. 2z, AfEEMERERE S
I e AT 5 Z KT RE . X A4
BOG LR SR T A 5 Th fig 8 1 B2 A7 s 4L 1k
SGIBV N VI VT Y aa (T = ) LV P T
R I e i XA 7 A AR SmpB
HEF R A BTG AR, XA HE R Bl 4
Karzai 2505 UF 52 7. b 560 3% A 5 vk (19 7T 4 Pk,
Matteo 55 HI P C 501 2 fiE (19 4 U, BORE AR B2 A1
RL7 RHEE MR A Fgl SHATWFIY )G UESE, W#H
JF B0 AN AR ARLAEL 2 A4 35 F0E A ABA FR R 0 52 b5 L Th fig
1iK.

Scbr b, RGUIERFAEZ L SR AL 2 45 )
W —Fh ok SR, PR A AT B, wT B
IR — R AL S1 b — R AP SE IR AR AA, S
R B ASIE y SE  AE . JEIE % R GEE AL ARRAE
YA T LAFG B RA B (B — PR b SR A
BUARIS NI  IF e AR TR e 1A% 1.

3 #% (cluster) 9#77%

X —REIRFF I R RIS 7k, sk
LMK 73 B ( cluster of orthologous group, COG,
H AR TE), RiEHEHr, FERE R
3.1 FEUERRS R

XS d KFFHUAR M E I R ik Bk (i
T COG 43 B 19 5l £ A www. ncbi. nlm. nih. gov/
COG/). XPh 72 S AEAN[R] g 2 (R A1 op RS
AR S A, 0 ORRE RS, RIS
FILE WIS B o fe w20 e 0.t TaX 0y iEA 2 A
W7 1) (P R, e AT o A T g 2L i E B0
RAE—E. AHIXF i ARl B A = ThigAH
L XA E ARG R Vg T A AR DR 2 AR N
Ha SRR Z 8. 8T IEE SR IE N R A
SRR AT 747 TR, DR Bk fi a2k ik
PSEIAE A E RN
3.2 FEFESM

%750 DNA T4 %] (DNA microarray)
AN A, A F L mRNA BE 47005,
133 R 3K 4 M FE (SAGE) Fl 3R ik 7 41 b %5 g
(EST), KRG HIGevt 2 Jridont Fab B L et AT
2%, FELAE R LI k. BT
S — S iU I Fe ks (Lo, JUMTEEE, AR,
AN RAE) RANCARAPER R, BN EM, BE)S
FEREAS AUFR LU, R e P 5 M e B d 40 11 45
R WA KRB L BAMA: a. H—ERHA.



+ 0648 - EMFESE MR ER

TR E A ) g — SE AL U, b G EE
ik, P ATAE BT N E R R, X
75 R G AR LR, AR R A A
OGRS AE D, ThREAH OC 8 B B AE R L R A AR
ik AW Gt AN FFE R A ) mRNA.
3.3 BERAFERSH

AR ik AT R AR ) B R D) fE T
. Demerec 1 Hartman %5 K. 7F 1959 4 g 42 HH,
FE B R AT — @ AL EC R, HIDRERH R I — 41 3k
A, el a T ey, HRERE AR EIL
PLE 8. Rk DR 7% e W S A IE 2 — s
T T REAH G A 20 B BRI e AATD R BH 24 570,
MEHFHITH RS 0 R, PR D)
AEAH ICHEDR [ A BB CHEAT i, Hau4T 3 A&
BRG] T IXFh LN . a3 DR DL XA A 1
B b BARAFEIRAN e EIZHE K
TSR RGN, Gks# i R, WA
LA R R BLAE— DRSS, 9510 RGE ALK
AIHH 211 B A e R BUX X REEIE . T % %
ZIER AL P EE, AT G AR DR R <3 P ) B
2 BB HE TR LAE B A LA Ak
ALy, X Fh 771220 GE 8 IS A% £ P2 4048 S5 %
I D RERSIBE T

4 LS HTE

SRR UL, ARSI A H],  (H R
WE PR O B SE R B AR, TRANEE
WF9T 8 B AS MR HEDN B (B B ik, B LR 25 fa 0t
FUF A BT IRE AR I DR AT, WK )
RIMBHEFLA, LR IR &R0 5T
WA AL 5 2 1 P B AS B a0 45 07 () 2. Bl
AN ARk, I T A 2 R R
ZERS B FE. W PROSITE (motif FE), DALI fil
ENTREZ (& [ o0 (1 35 75 i 3% 25), CATH .
3Dee ( 4 [ 45 ¥ % 4 )Y, PDB, SCOP,
HOMSTRAD %, £5 #9720 3 BEEE AU & ZR M 0F
N G AR 2 (RMSD) £ 0.4~ 0.5 nm /&
A1, HFZ TS 6 JL AR o0 2 1 IR A L ER
JA T 43 7R, BT LARRE VEAL R A3 L 8 5
IRETRIN A 5 . Beah, %07k SR TR
PEAL ST, TG B AR &5 O B M AR e 3. R
B AL DRI &2 —, (HE R
TERMRE ARG EELR, BB 05 Hr

Prog. Biochem. Biophys. 2001; 28 (5)

5 HARAE

51 BARTE

27 105 S AT DA A 2 SR A8 BSOS P R AR ) JE il
SRR, SRR TR RTINS, iE
B RANVRAR, FTFIRARJGR AL, Il T #
PRATENA N R BT fE. XA A S ROy
TR T AEGE T iR FEI 2 J AR 3, AR BN
fRLAsE L. HoAk Rl LUy O B LS A AT H A
OV S, RIBEBLZE AR LA K H (158 2% B gt 1
FERIIA FE v R 2T 5E % (http: // ygac. med.
yale. edu ) 'O B T X EEREBE S B A A
oy ok A g L S SRR Bt e
P g USRS RO HEAT AU S, X —
FRAR AN S 2 8 B RERE S TV
5.2 ZAEHEE

ikt EiR 2 MOTERN SR, SRR
— M AR R 2 [ D REMR R A PI4%. Edward 5545
EHFEAHDCAR B . mRNA 2R 2N 45 b $al i 5 A5
A%, WS T MR I RE S AR N I fE Y JE X Sup3s
HIMSHG6 (55 N K G F e AH &Ik R [R]5 () % B ik
Ky AGIESE TABTTCA I ThRE, OB T —2458r
RTHREERD . T, 2P ik 455 8 AL AT
DA i 5 2y fE TR A HEA 1R, 3T U AR & B
PR CUTRThRERHERE.  HIX R 7 72249 31 (9 1 20K AH
A%, ALor. WSERSUESE 727 B B i
FEAEHIRRIL T 542 MO REHER, "W, BfE4
P18 E S50 K 2 ) P 2t B A K. AN,
IXSEST IR T RENE R I AFAER T UE S8 T 8 B B AR 2> AL
MAEM, Rl PR ( physical interaction, ¥§
5y 745 R W1 motif,  domain %5 1 42 A 5C 11 4H B AE
Ay sIhREIRAR 5 oA B BRI R 45,

Zr bprdk, XYty B R R E AR T
DIREAH 8T Pz [a) () HE e 3L [m) 1, 6046 &5 4 el
A EACSLEAE I« A OCHE DA A7 1) £ S 1 DA
FAEBC AR, TR RO PO |« SR
RBAL. AR TR REA R A —E
IS 5E, W FRE M E Sl s el L S . Rk,
I a0 s 552 A S T fig 2 1 SRR e T ) R
FYEBIHABARIE A B2, BT RERIAE
A, R T7 345 B 45 R e 3k — D s 56
uk. 1 B, Xy Y R R A T R R
A, TR A H TR BT R AT RUBAL Y.
MR b, IRZ ik 2 IE 415



2001; 28 (5) S FES5EMEHERE

Prog. Biochem. Biophys. .

649 -

ﬂ[l', T 52 s ke U BBl AN Ge iz ad . Vs 9 Ottoe S P. Unravelling gene interactions [ news: comment |.
[ P Nature, 1997, 390 (6658): 343
' R e AT A T
gn]l—t’ J“ﬁSjjéEétHJ iﬁilﬁ L—[‘ﬁﬁ{k‘gﬂ‘*—“{}j Imﬁ& 10 Coelho 5 P, Kumar A, Snyder M. Genomewide mutant
H'[r ’f]_f‘é_ H{Jzu;"li, a‘# d%ﬁm{?ﬁﬂﬁj&}ﬁ ﬁf Lj\]"ﬂ collections:  toolboxes for functional genomics. Curr  Opin
W, BEAFECE e BT A AT T IR Microbiol, 2000, 3 (3): 309~ 313
’ B - - 11 Smith V, Chou K N, Lashkari D, et al. Functional analysis of the
u&ﬁ**}?ﬁ&m%fﬁigbﬁ@:}”, fﬁ!:lj‘lgl'l HT]-{EB):]%]J—_I zenes of yeast chromosome V by genetic foolprinting. Science,
S04 W 5 O RTIBEAL, G 5 e 1996, 274 (5295): 2060~ 2074
12 Smith V, Botstein D, Brown P 0. Genetic footprinting: a genomic
% % I ﬁjﬁ strategy for determining a gené s function given its sequence. Proc
Natl Acad Sei USA, 1995, 92 (14): 6479~ 6483
I Marcotte E M. Computational genetics: finding protein function by 13 Hensel M, H"HH” I)_ W. Molecular g"_m‘l ic upp.rual‘lwh for IITP
nonhomology methods. Curr Opin Struct Biol, 2000, 10 (3): 359 study of virulence in both pathogenic bacteria and fungi.
- 365 ’ Microbiology, 1996, 142 (Pt 5): 1049~ 1058
2 Enright A ], Iliopoulos I, Kyrpides N C. et al. Protein interaction 14 Hutchison C A, Peterson S N, Gill S R, et al. Global transposon
mup:s. for complete g{‘nom{‘; based on gene fusion events [ see mutagenesis and a minimal Myeoplasma genome [ see comments].
comments] . Nature, 1999, 402 (6757): 86~ 90 Science, 1999, 286 (5447): 2165~ 2169
3 Marcotte E M, Pellegrini M, Ng H L. et al. Delecting protein 15 Burns N, Grimwade B, Ross Macdonald P B, et al. Largescale
function and proteirr protein interactions from genome sequences. analysis of gene expression, protein localization, and gene
Science, 1999, 285 (5428): 751~ 753 disruption in Saccharomyces cerevisiae. Genes Dev, 1994, 8 (9):
4 Pellegrini M, Marcotte E M, Thompson M 1, et al. Assigning 1087~ 1105 o .
protein  functions by comparative genome analysis:  protein 16 Kempken F, Kuck U. Transposons in filmentous fungrfacts and
phylogenetic profiles. Proc Natl Acad Sci USA, 1999, 96 ( 8): perspectives. Bioessays, 1998, 20 (8): 652~ 659
4285~ 4288 17 Martienssen R A. Functional genomics: probing plant gene
5 Karzai A W, Susskind M M, Sauer R T. SmpB, a unique RNA- function and expression with transposons. Proc Natl Acad Sei
binding protein essential for the peptidetagging activity of SsrA USA, 1998, 95 (5): 2021~ 2026
(tmRNA). Embo J, 1999, 18 (13): 3793~ 3799 18 Liu L X, Spoerke ] M. Mulligan E L. et al. Highthroughput
6 Eisen M B, Spellman PT, Brown P O, et al. Cluster analysis and isolation of Caenorhabditis elegans deletion mutants. Genome Res,
display of genome wide expression patterns. Proc Natl Acad Sei 1999, 9 (9): 859~ 867
USA, 1998, 95 (25): 14863~ 14868 19 Zambrowicz B P, Friedrich G A, Buxton E C, et al. Disruption
7 Overbeek R, Fonstein M, D Souza M. The use of gene clusters to and sequence identification of 2 000 genes in mouse embryonic stem
infer functional coupling. Proc Natl Acad Sci USA, 1999, 96 cells. Nature, 1998, 392 (6676): 608~ 611
(6): 2896~ 2901 20 Marcotte E M, Pellegrini M, Thompson M ], et al. A combined
8 Orengo C A, Todd A E, Thorton ] M. From protein structure to algorithm for genome wide prediction of protein function [ see
function. Curr Opin Struet Biol, 1999, 9 (3): 374~ 382 comments]. Nature, 1999, 402 (6757): 83~ 86
Primary Research on Genome wide Protein Function
" - . * - T . ol
ZHANG Ling , LIN Cheng Tao, WANG Heng
( Etiology Department of Basic Medical Science Institute, Chinese Academy of Medical Seience &
Peking Union Medical College, Beijing 100005, China)
Abstract Large amount of genome data has been obtained from the rapid progress of genome sequencing. Along

with this trend, many new approaches for the study of protein function have been invented. A brief introduction

and discussion of those methods such as domain fusion analysis, protein phylogenetic profiles, cluster analysis,

protein structure analysis, insertional mutagenesis and the combined algorithm for genome wide prediction of

protein function is review ed.

Key words genome, protein function, method

‘ Corresponding author. Tel: 86 10-65296439, E-mail: lingzhy@ 263. net

Received: November 13, 2000 Accepted: January 20, 2001





