34

——DNA ’

1 100871
2 100871

DNA . DNA

DNA
g s() 4+, 1 —$h. (&..87 0878 *( —10848)1

MA Jin-Wen! DENG Ming-Hua' 2
1 School of Mathematical Sciences and LMAM  Peking University Beijing 100871 China
2 Center for Theoretical Biology Peking University Beijing 100871 China

1237.&%’4 4 The fast developing technology of bioinformatics has provided a new efficient tool for modern
medicine. In particular since the accomplishment of the human genome project we can now try to understand
the phenomenon of life from the point of view of genes especially with regard to the mechanism of major disea-
ses. Since a biological feature generally involves many genes DNA microarray chips have been developed to
detect the expression levels of thousands of genes simultaneously the so-called microarray data or large scale
expression profile. With these data we can analyze the diseases and even find new biological features or orderly
patterns. Moreover according to these microarray data we can select the informative genes of a certain disease
and construct a classifier or diagonal system for it which will certainly promote the development of medicine.
Furthermore microarray data have been applied to the analysis of regulation and control among genes which
will be significant for the pathology and treatment of diseases.

51/ 6(.03 {4 bioinformatics DNA microarray data informative genes tumor diagnosis regulation and con-

trol among genes

* 60471054 90208022 10271008
2002AA234011
2003CB715903
2004 —10 -09 2005 -03 - 04
T . Email jwma@ math. pku. edu. cn
2005 5 - 98T



- 372

DNA

23 . 4

DNA. DNA
DNA .
34
20 90
DNA
DNA
DNA
mRNA .
mRNA transcription mRNA
translation .
DNA
mRNA RNA mRNA
tRNA .
mRNA DNA
DNA
mRNA redundancy
Oligonucle-
otide c¢DNA DNA .
Oligonucleotide Fodor * .
photolithography DNA
Affimetrix
Oligonucleotide
20 25bp
lem
Oligonucleotide
. c¢DNA Stanford
Brown P O . cDNA
100—5000bp
1996 Brown
cDNA
c¢DNA mRNA
c¢DNA Cy5



mRNA cDNA Cy5
cDNA

log Cy5/Cy3

14 0 ) *x)+ *+,-. (10

4—8
1 ¢DNA Microarray NIH National
Human Genome Research Institute
DNA
A = az/ nxm aij
L J
n m.
2 .
Eisen * 1998 saccharemy-
ces cerevisiae 6200
8600
cDNA
3
DNA Perou > 1999 Eisen
5000
Alizadeh 6 Eisen

34 2005 5 - 11



Pearson

. B dif-
fuse large B-cell lymphoma DLBCL
9% . cDNA
4026.

germinal centre

B-cell gen



!

#!

4'1

"#

S8

&

1.234

o~

o>

55

(.6

, 18

tC

5D

50 $% »

$0

17,:]

Il%

5

<.--/=>?:;@31/32

@r.

DDH’

$h

5A 5B »

tC

5B 5D »

50

17LM32

'93:6,2

<_--/=>?;@31/32

EFG

0&H

0$H’
G, 83 K=2-,

- 375



38 27  ALL 11 AML

. Monte Carlo 6817
200200 k 34
29 . Slonim z
k k 38
36
ALL T B
21—27 . 33 ALL 32
4.2.2 Fisher
Fisher
4.2
1
m;, = foj B
.t/’ECL‘
= m -m, m —m, r W =
x;p—my o ox—m +Z X —my o ox—m, r
ijCl ’ x/ECZ X
v v
. Fisher J =
v'Bv/v" Wy . W 'B
Fisher
4.2.1
320 Fisher
9 28 p 1 2
M 8 M 8 420
o, &§ 0, & »
Pge=mpeg -meg /o8& -0, 8 '
14 Xeg
Pac Xg_Ml g ;,U«z 8
1
2 .
Brown 30 SVM 4
2467
3754
. SVM . Mukherjee
Golub ° Affymetrix 3 SVM ’

- 376-



0—2
Furey " SVM Ovarians
97082 DNA clones 31
50
5
]
34 30 32
Tooe2
6
SVM

Boolean network

Bayesian network

5.1

32 33

. Liang

#1$% Y
&$0 1

Cl1" $# 1 Y#" h# 1"

& log ” &

34 2005 5

decision tree .

!
# 1 " !
cr” s# 1 1 "
1
5.2
36 37
R
* = parents + .
11, I
-. !
-. 1 $/1;[]—- !, |parents 1, 0
Ly 01
L 1
2t
7t
0> 1 %6 >
2, 2,
L 1 0
2,1 2,) 2;

- 377



M 800

35

MDL

Heckerman * Hartemink
BDe 320
BDe G: D = 6135
logJPr D|G 1 Pr !‘G dV + logPr G 32 Pheromone Mating response
D G !
5.3
k k
1 NP
F G CLN2 CLN2
iR i
G
2 38
Pr Fl G :zFGPrGID.
¢ Soinov 3®
i Spellman
1000 P 4.5
¢ 2
2
1000
Friedman i
37
. 76 ‘ A B
6 C
6177 . Spellman 800

. Friedman

- 378



>+

- /0123 4..45 - /0123 672- °°

" et 9:;<

#h

=%>

2@+

"#

+B//C D E FA..56;207 ) H 130./CJ60/3 0/ K2/23L/. 2406\
NWM10 N3PM43C R/3P?43 A888

;-11C D’ ;040002640 +3405MM /L S131 NO-.1MV/3 T26./4..45
DA K/64 @40/3 <R :74-243 U VAR =@ $W%"
</C/.;F @AXA@F VJIM3PY = etal’ *40J.1 ASS" "(#
88&

NM3 T ;-10P43 F K./B3 F et al’ F./6 *40) +64C° ;60
O;+ A88= 8& A#=("

FL/J © T HILI5;; @I3T [ ) etal’ F./6 *4) +64C’
;62 O;+ AB88 8( B8%A$

e &

A%

A$

A"

A#

A&

AC

HMCL7 + + NMI3 T K DA @ N et al’ *403.1 $Wh
HHGA &
H/39 K44 * /L7243 ) + et al’ F./6" *4)) +B4C’
62 9;+ AB88 8( (.#&
YBPV A F/6 <7 130 1/30 /3 1 /2-J0400/34) /64,
KUWPS @N: TKSWES * +:T F.LNM $%U$" A, —A"(
S/NJ*D @ ;U317 ) E D445/ F er al’ ;621361 A88S
$=( &"A
DAXAV/2L ; VIPTINH)  z42-*100 T Her ol *40J.1 S131006H
A8B8 $5 $=A
DA245/ F ;U317 ) TIN/XHet al’ F./6 %40 +64C" ;67
9;+ A8S88 8( $8%,
<J5D 1.MPA3232 * )JUS * et al’ KU/23L/.2A06M Sk
AC A% 848
)JIC/N ; <2C543CH ;-11C D F* H/J.34) /L +21.2643 ;0400026
64) HIN/6240/3 $UWHS 8, #&,
KI3C/. + K.J73R <.21C?43 * et al’ W =/?-J0A/34) K2/
/PS5 SWh , 888
KI3C/. + <.21C?43 * a4]7232 b’ +PN13) D1673264) @1-/.0
-+ SRESUMHCA" St

: $UE $A # Sl< T4H
C’ ;P340 F./61MR3P $Wh& $A # 23 F.1MI;23 1723101
ad3y )I3P T AN(Y)TYCI_01.4370Td(3) T).8880Td(T) T).<3@



35  Hartemink A J Gifford D K Jaakkola T S et al. Pacific Sym- 38  Soinov L A Krestyaninova M A Brazma A. Genome Biology

posium on Biocomputing. 2001 422—433 2003 4 1  Research 6
36  Heckerman D. A tutorial on learning with Bayesian networks. 39  Zhu H Bilgin M Bangham R et al. Science 2001 293
In Jordan M I. ed. Learning in Graphical Models. Kluwer 2101
Dordrecht Netherlands 1998 40  Ghaemmagham S Huh W K Bower K et al. Nature 2004
37  Spellman P Sherlock G Zhang M et al. Molecular Biology of 425 737

the Cell 1998 9 3273

2007 . St Sio,
Gordon Moore . SrTiO,
SrTiO, .20 60 SrTiO,
SrTio, . 1
2 . . 1% —4%
SrTiO, 10'em®V~'s 7", SITi0, — SiTio, _,
1 SiTiO, 2
Muller D A
SrTiO, TiO, 001 SrTiO; _; SrTiO; — Sr-
TiO, _, “ n annular - "
SrTio, SrTiO; _; 1

Nature 2004 430 620 657

P EEHHRIRRREHEAT |

(WS e

380-



