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> sel ect ed[ 1: 3]

1000_at    1001_at  1002_f _at  
FALSE     FALSE     FALSE

> sum( sel ect ed)
[ 1]  637
> BSub <- Bs[ sel ect ed, ]
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#obt ai n t he expr essi on val ues
> eS <- expr s( BSub)
> di m( eS)
[ 1]  637  37
#So we have a mat r i x  637 ( genes)  by 37 
#( sampl es)
mads <- appl y( eS,  1,  mad)
meds <- appl y( eS,  1,  medi an)
#What  do t he above 2 l i nes do?
e1 <- sweep( eS,  1,  meds)
e2 <- sweep( e1,  1,  mads,  FUN=" / " )
#What  do t he above t wo l i nes do?
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#Fi r st  st or e al l  of  t he dat a i n t he new 
obj ect

#i ncl udi ng t he met a dat a
> BSubSt d <- BSub
#Now r epl ace t he expr essi on val ues i n 

t hi s obj ect
#wi t h t he nor mal i zed expr essi on val ues
> expr s( BSubSt d)  <- e2

� � � � � � � �� 	 
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 � � �� � �� � � � � ��� 
 ��
� �� � � � � � �� � � � � 
 � �

� � 2 � �� � �� � � �� 
 �� � �5	 � 	 � � � �� � � � � � �� �

� � +� � ��� �� 	 � 	 � � � �� I
> l i br ar y( " GO" )
> l i br ar y( " annot at e" )
> GOTERM$" GO: 0006917"
GOI D = GO: 0006917
Ter m = i nduct i on of  apopt osi s
Synonym = posi t i ve r egul at i on of  apopt osi s
Def i ni t i on = A pr ocess t hat  di r ect l y act i vat es any of

t he st eps r equi r ed f or  cel l  deat h by apopt osi s.
Ont ol ogy = BP
#What  does BP mean?
> l i br ar y( " hgu95av2" )
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> apop <- hgu95av2GO2ALLPROBES$" GO: 0006917“
#What  does t hi s do?
#What  ar e t hese?
> l engt h( apop)
[ 1]  173
> apop[ 1: 4]

TAS        <NA>         I DA        <NA> 
" 37430_at "   " 40565_at "     " 608_at "  " 1440_s_at "

> i nbot h <- apop %i n% r ow. names( e2)
> apop[ 1]

TAS 
" 37430_at "  
> i nbot h[ 1]
[ 1]  FALSE
> sum( i nbot h)
[ 1]  14
> r ow. names( e2) [ 1]
[ 1]  " 1005_at "
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> whsel <- apop[ i nbot h]  
#i n t hi s l i ne ar e we down sel ect i ng on 
#genes or  sampl es
> expr Apop <- e2[ whsel , ]
> unl i st ( mget ( whsel ,  hgu95av2LOCUSI D) )

34740_at  41763_g_at    38050_at    36199_at    39020_at  
2309       7073       9774       1611      10572 

2031_s_at    39723_at  33678_i _at  33679_f _at    151_s_at  
1026       8454      10383      10383 203068 

41161_at     1635_at   1636_g_at    39730_at  
1616         25         25 25

#What  i s LocusI d?
#What  has LocusI D been r epl aced by?
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3� ( 	 � � � � �� � �� $�� � �
 �2 �� � �� �� � � � � � �

> l i br ar y( " bi oDi st " )

> man   <- di st ( expr Apop,  " manhat t an" )

> MI        <- MI di st ( expr Apop)
> KLsmoot h <- KLD. mat r i x( expr Apop)

Loadi ng r equi r ed package:  l ocf i t

Loadi ng r equi r ed package:  l at t i ce

l ocf i t 1. 5- 2     2005- 11- 17 

> KLbi n <- KLdi st . mat r i x( expr Apop)
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 	 � �� � �� �� � � � � � �� � � 
 �' �� ( � 
 �

l i br ar y( " ar r ayMagi c" )

par ( mai =c( 1. 2, 1. 2, . 7, 0. 1) ) ## 
t o avoi d gene names 
r unni ng out si de t he i mage

pl ot . i mageMat r i x( as. mat r i x( MI
) ,  x l ab=" " ,  y l ab=" " ,  
mai n=" MI " )
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 �

> par ( mai =c( 1. 2, 1. 2, . 7, 0. 1) )

>pl ot . i mageMat r i x( as. mat r i x( K
Lbi n) ,  x l ab=" " ,  y l ab=" " ,  
mai n=" KLbi n" )
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 ��+� �: >� �4- � � � %�� � �%� � � �� . �� � � �( � � �� � 6�
� � � � 
 	 � �� � �� �� � � � � � �� � � 
 �' �� ( � 
 �

> par ( mai =c( 1. 2, 1. 2, . 7, 0. 1) )  

> 
pl ot . i mageMat r i x( as. mat r i x( K
Lsmoot h) ,  x l ab=" " ,  y l ab=" " ,  
mai n=" KLsmoot h" )
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 ��
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> v1df  <-
dat a. f r ame( as. vect or (
MI ) ,  
as. vect or ( KLsmoot h) ,  
as. vect or ( KLbi n) )

> names( v1df )  <-
c( " MI " ,  " KLsmoot h" ,  
" KLbi n" )

> pai r s( v1df )
#Not e cor r el at i on of
#t he KL measur es and 
#l i t t l e cor r el at i on of  
#t he MI  and KL
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 �� � � � �� - � � � ��� ��+� �� � ( � �	 � 	 � 
6�( � . �- � �
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 �� � ��. �
 � �� � � %��+� � ��2 � �
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� � , � 
 �?� �� � �. �( � � � �� � � %��� �� � . �	 � 	 � 
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� � � � � �� � �� � � � �� � � �� � �2 � � �� - � � �� � %�$
 � ( �� � - � � %"
� 5$$. ( � � 
 �' ��%� � ��$�� 
 � �2 � 
 � �( � 	 	 � %��� �>� � � � >�� �

, � �� � � �� � %�$
 � ( ��+� 
 � �� � �� � - � � %��%� � ��$�� 
 � �4� � � � � 6"
� * 2 � �
 � � � � ��+� � �%�
 � � � �. �� +� 
 � �� �� �� � � �� � �� 
 � �� � ��� %�

� %?� � � � �"�
� * 2 � �
 � � � � �2 ����- � �� � ��� %�� � � � � � �- �� �$��+� . �� � � �- � �� � � �

- � �� � � � � � � � %��+
 � � 
 +�� �� � � � �� � � �� � �	 � �+"
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Gene 1

Adjacent Genes Accessible Genes

Associated Gene Intermediary Gene
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 � � �� � �� � � � � ��� 
 ��
� �� � � � � � �� � � � � 
 � �

; - � � �� �� 
 �5� >7�� 
 � - � �� � � � �� �

> abl . l ocusi d <- " 25“
> hgu95av2. l ocusi d <- unl i st ( as. l i st ( hgu95av2LOCUSI D) )
> hgu95av2LOCUSI D2pr obes <- spl i t ( names( hgu95av2. l ocusi d) ,  

hgu95av2. l ocus i d)
> hgu95av2LOCUSI D2pr obes[ 1: 3]
$" 9"
[ 1]  " 38187_at "

$" 10"
[ 1]  " 38912_at "

$" 12"
[ 1]  " 33825_at "
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 �5� >7�� 
 � - � �� � � � �� � �

> abl . pr obeset s <-
i nt er sect ( hgu95av2LOCUSI D2pr obe
s[ [ abl . l ocusi d] ] ,  r ownames( e2) )

> l engt h( abl . pr obeset s)

[ 1]  3

> pai r s( t ( e2[ abl . pr obeset s, ] ) )
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 ��
� �� � � � � � �� � � � � 
 � �

� �� %�� 
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 � - � � � � � �� ���� � �� $��+� �
7� � �� �� � � � � �	 
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 ( � �� $�2 +� �+� 
 �� �	 
 � - � � � � �2 � � �
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 �� � � �2 � � �� � �� � �� � � %"

� � � � � � � �� 	 
 �� 
 � � �� � �� � � � � ��� 
 ��
� �� � � � � � �� � � � � 
 � �

>� �9� �3� �� � �� � � �� � ( � �� �� � � � � � �

> bcr . cor <- cor . di st ( e2)
> bcr . spear <- spear man. di st ( e2)
> bcr . t au <- t au. di st ( e2)
> bcr . euc <- euc( e2)
> bcr . man <- man( e2)
> bcr . kl di st <- KLdi st . mat r i x( e2)
> bcr . mi <- MI di st ( e2)
#Wr i t e t hese t o a f i l e
> save( bcr . cor ,  bcr . spear ,  bcr . t au,  bcr . euc,  bcr . man,  

bcr . k l di st ,  
+ bcr . mi ,  f i l e=" ALL. di st . r da" )
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3� �� � �� � � �* +� �� � 
 � � %�� �� � � � � � �
bcr . pr obeset s. t op <- l i st ( )
t op <- 100

f or  ( pr obeset  i n abl . pr obeset s)  {
bcr . pr obeset s. t op[ [ pr obeset ] ]  <- mat r i x( 0, ncol =7, nr ow=t op)
col names( bcr . pr obeset s. t op[ [ pr obeset ] ] )  <-

c( " cor " , " spear " , " t au" , " euc" , " man" , " k l d" , " mi " )

bcr . pr obeset s. t op[ [ pr obeset ] ] [ , " cor " ]  <- c l osest . t op( pr obeset ,  bcr . cor ,  
t op)

bcr . pr obeset s. t op[ [ pr obeset ] ] [ , " spear " ]  <- c l osest . t op( pr obeset ,  
bcr . spear , t op)

bcr . pr obeset s. t op[ [ pr obeset ] ] [ , " t au" ]  <- c l osest . t op( pr obeset ,  
bcr . t au, t op)

bcr . pr obeset s. t op[ [ pr obeset ] ] [ , " euc" ]  <-
c l osest . t op( pr obeset , bcr . euc, t op)

bcr . pr obeset s. t op[ [ pr obeset ] ] [ , " man" ]  <-
c l osest . t op( pr obeset , bcr . man, t op)

bcr . pr obeset s. t op[ [ pr obeset ] ] [ , " k l d" ]  <-
c l osest . t op( pr obeset , bcr . k l di st , t op)

bcr . pr obeset s. t op[ [ pr obeset ] ] [ , " mi " ]  <-
c l osest . t op( pr obeset , bcr . mi , t op)

}
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## compar e agr eement
## met hod 1:  per cent age of  agr eement
t emp <- l appl y( l appl y( bcr . pr obeset s. t op,  f unct i on( x)

appl y( x, 2, f unct i on( y)  appl y( x,  2,  f unct i on( z)

l engt h( i nt er sect ( y, z) ) / t op) ) ) , f unct i on( w)  as. di st ( w) )

sum <- 0
f or  (  i  i n 1: l engt h( t emp) )
{

sum <- sum + t emp[ [ i ] ]
}

pr i nt ( t emp)



32

� � � � � � � �� 	 
 �� 
 � � �� � �� � � � � ��� 
 ��
� �� � � � � � �� � � � � 
 � �

* +� �5
 
 � � ( � � � �� � � � �� � �� �

$" 1636_g_at "
cor spear   t au euc man  kl d

spear  0. 73                          
t au 0. 72  0. 94                    
euc 0. 74  0. 66 0. 67               
man   0. 65  0. 65 0. 66 0. 81          
k l d 0. 19  0. 15 0. 13 0. 10 0. 09     
mi     0. 23  0. 26 0. 28 0. 26 0. 32 0. 13

$" 1635_at "
cor spear   t au euc man  kl d

spear  0. 85                          
t au 0. 85  0. 93                    
euc 0. 75  0. 71 0. 69               
man   0. 69  0. 70 0. 69 0. 84          
k l d 0. 15  0. 17 0. 18 0. 15 0. 15
mi     0. 35  0. 36 0. 36 0. 39 0. 41 0. 21
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* +� �5
 
 � � ( � � � �� � � � �� � �� � �

$" 39730_at "
cor spear   t au euc man  kl d

spear  0. 77                          
t au 0. 75  0. 95                    
euc 0. 78  0. 71 0. 71
man   0. 69  0. 74 0. 74 0. 81          
k l d 0. 22  0. 19 0. 20 0. 23 0. 23
mi     0. 29  0. 31 0. 30 0. 31 0. 34 0. 22

> 
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> l i br ar y( " humanLLMappi ngs" )
> 
> v1 <- as. l i s t ( humanLLMappi ngsLL2PMI D)
> v1 <- v1[ sappl y( v1,  f unct i on( x)  ! al l ( i s . na( x) ) ) ]
> l engt h( v1)
[ 1]  24078
> humanLLMappi ngsLL2PMI D <- l 2e( v1)
> 
> pr obeset s. pubmed <-
+     

r ownames( e2) [ unl i st ( mget ( r ownames( e2) , hgu95av2LOCUSI D
) )  %i n%

+                  l s( humanLLMappi ngsLL2PMI D) ]
> l engt h( pr obeset s. pubmed)
[ 1]  618
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> f or  ( pr obeset  i n abl . pr obeset s)
+ {
+ 
+  bcr . pr obeset s . pubmed. t op[ [ pr obeset ] ]  <- mat r i x ( 0, ncol =7, nr ow=t op)
+  col names( bcr . pr obeset s. pubmed. t op[ [ pr obeset ] ] )  <-
+  c( " cor " , " spear " , " t au" , " euc" , " man" , " k l d" , " mi " )
+ 
+ bcr . pr obeset s. pubmed. t op[ [ pr obeset ] ] [ , " cor " ]  <- c l osest . t op( pr obeset ,  

as. di st ( as. mat r i x( bcr . cor ) [ pr obeset s. pubmed, pr obeset s. pubmed] ) ,  t op)
+ bcr . pr obeset s. pubmed. t op[ [ pr obeset ] ] [ , " spear " ]  <- cl osest . t op( pr obeset ,  

as. di st ( as. mat r i x( bcr . spear ) [ pr obeset s. pubmed, pr obeset s. pubmed] ) , t op)
+ bcr . pr obeset s. pubmed. t op[ [ pr obeset ] ] [ , " t au" ]  <- cl osest . t op( pr obeset ,  

as. di st ( as. mat r i x( bcr . t au) [ pr obeset s. pubmed, pr obeset s. pubmed] ) , t op)
+ bcr . pr obeset s. pubmed. t op[ [ pr obeset ] ] [ , " euc" ]  <-

cl osest . t op( pr obeset , as. di st ( as . mat r i x( bcr . euc) [ pr obeset s. pubmed, pr obeset s. pub
med] ) , t op)

+ bcr . pr obeset s. pubmed. t op[ [ pr obeset ] ] [ , " man" ]  <-
cl osest . t op( pr obeset , as. di st ( as . mat r i x( bcr . man) [ pr obeset s. pubmed, pr obeset s. pub
med] ) , t op)

+ bcr . pr obeset s. pubmed. t op[ [ pr obeset ] ] [ , " k l d" ]  <-
cl osest . t op( pr obeset , as. di st ( as . mat r i x( bcr . k l di st ) [ pr obeset s. pubmed, pr obeset s .
pubmed] ) , t op)

+ bcr . pr obeset s. pubmed. t op[ [ pr obeset ] ] [ , " mi " ]  <-
c l osest . t op( pr obeset , as. di st ( as . mat r i x( bcr . mi ) [ pr obeset s. pubmed, pr obeset s . pubm
ed] ) , t op)

+ }
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## get  adj acency l i s t  f or  ABL1
abl . adj <- uni que( unl i s t ( mget ( v1[ [ as. char act er ( abl . l ocusi d) ] ] ,

humanLLMappi ngsPMI D2LL) ) )
abl . adj <- abl . adj [ abl . adj ! = abl . l ocusi d]
> l engt h( abl . adj )
[ 1]  130

abl . adj . e2 <- i nt er sect ( uni que( unl i s t ( mget ( r ownames( e2) ,  
hgu95av2LOCUSI D) ) ) ,

abl . adj )
> l engt h( abl . adj . e2)
[ 1]  16

t emp <- l appl y( bcr . pr obeset s. pubmed. t op, f unct i on( x)  {
appl y( x,  2,  f unct i on( y)  

i nt er sect ( as. char act er ( unl i s t ( mget ( y, hgu95av2LOCUSI D) ) ) ,
abl . adj . e2) )

} )
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t emp1 <- l appl y( t emp,  f unct i on( x)  {
i f ( i s . l i st ( x) )

sappl y( x,  f unct i on( y)  l engt h( y) )
el se

appl y( x,  2,  f unct i on( y)  
l engt h( y) )

} )

pr i nt ( sappl y( t emp1,  f unct i on( x)  x) )
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1636_g_at  1635_at  39730_at
cor            4       6        5
spear          3       5        4
t au           3       5        4
euc           5       5        5
man           4       5        4
kl d           4       3        4
mi             1       4        3



37

� � � � � � � �� 	 
 �� 
 � � �� � �� � � � � ��� 
 ��
� �� � � � � � �� � � � � 
 � �

� � %�$�� %�1 . 	 � 
 
 � � ( � � 
 �� 5� � �. � ��

> nms<- past e( " P( X >= " ,  1: 16,  " ) " ,  sep=" " )
> pvs <- phyper ( 0: 15,  m=16,  n=624,  k=100,  l ower . t ai l = 

FALSE)
> names( pvs)  <- nms
> pr i nt ( r ound( pvs, 4) )

P( X >= 1)   P( X >= 2)   P( X >= 3)   P( X >= 4)   P( X >= 5)  
0. 9363     0. 7422     0. 4682     0. 2304     0. 0885 

P( X >= 6)   P( X >= 7)   P( X >= 8)   P( X >= 9)  P( X >= 10)  
0. 0266     0. 0063     0. 0012     0. 0002     0. 0000 

P( X >= 11)  P( X >= 12)  P( X >= 13)  P( X >= 14)  P( X >= 15)  
0. 0000     0. 0000 0. 0000 0. 0000 0. 0000

P( X >= 16)  
0. 0000 
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