Mer #3$H#%

& '
oy,
.
$0 (-1 2 112 2
3( 442 112
1 2 112
5 62 112 (" (

(2 112- 2 vt



s

&
31'(




& %&

)*



! 2 3445

& %
! 6 7 878 "' |
& 6 .
o 7 8 23445 6
& + . !
! 2
1 & 6
| + |
2 3445
6

2 3445 2 !



# )

((

+#



+

+# *






<= "

~*02'&)#7 )0 =
#)#"- 20

&= 2.-<<);- 20=
&= 2..77)=
&= 2. <&)=
") 8

7)0)-& 0 2#?" 20

88 7
888 =
88@
88,)!

8@ = %
8@8 =
8@ @

8,

8C *0
8C8
8C@ %-*
8C, *
8CC *
8CA 7).

8A
8A8=
S8A@"
8A, -
8D"
8D8
8D@#

/!
/!

© o



8D,
8E !
8E8?2
BE@ *2
8E,
85"
"-) @

,C#
LU ) C

Cc8
ca

CC#
II_)A

)))0")=")#

*2

( BA

C@
cC
cC
cC
CD
Cc5
A4

A4
A4
A@
AA
EC
EB

EB
58

BA

BA
BD
BE
848
84C
84C
845



- @%, /F - @%," |/
RN # *

"2F " 2!

"HE #

")<F" - 1y <

"& F' - - &

#-TF
#E#
# "BF G# "B
#2"*854F # "+ 854
)" F)l /
y7F) 7
J7.F) 7
C)F)+ . ©)
) *8F )/ = * 8F CC-*
*@F) = * @F c@-*
SEL -
-F. !
7 8F7 8

7 F7 ,



7" 8DF 7
THFT
7).F7 /
T"F7 "
7T F7

7T F7 FH

F 8CA

*— [ * —

2F

2"8F 2 %7
2"@F 2 %7
07.FO!'7

2 F2/

8D O*C-F" #
B4 =*F B4

“F @8- | *

&%

&%

CA<

/



F ,CA

<F
)OF

<8F & EDF -
-=-8F 8@4 7-

@F "@8

F

F F 8
<HE < #

JE )

0/ F 0 @D

*F *

1 I 1

. — -

M M M

1 I 1
N—r

1]
T

1]
T

1]






6 NNANN)

33333333333
21 | 33333333
21 | ! +
21 | .
21 | / 7)
21 | 8 33333
" 33333333333333333
33333333333333333
3333333333333333
11 33333333333333333

+ + JJ3J333333333

( 333333333
8 |
_% *
-* y@8,
* @B, 3333
# )*@B,
333333333333
* *

, - JJJ3333333

/!

JJ

1

JJJ 8@
8A
JJJ 8B
JJJJJ @A

JJJ @B

C8

CA

AE

AB

D8

D@

DA

DD

DE



> JJ3333333333333 D5

# JJJ E4
- # JE4
( ! I E@
! ZANNRNANK! E,
2"8 ( 2
5C
Yy* =D 5D
H )* =D
55
8 2 3445 ! 5B
2 3445 !
! B4
H )* =D 23445
B8
= 7
8 2 B@
( BB

844

/!



( 811111111121221717171111112122211MIIIIMIMMNMNA11111111111222211111111

! # JJJ EA

EA



"#$% &" " ( («

| 8A4
( 7
O *
I
/ / 7).
11 " | |
1 ! K,4L
8,
"#  $
@
(

C<

B4L

CA



)

%&! 1"

1$% $! ™

88

(*

(

0/

5

0/



84

88 8,

8C

n @8
@D



8D

8E

85

6

8A

@@

8A



Effector Binding
Domain

R-Ras HESSGRESGTGRGRPRGGGPGPGDPPESE THKLVVVGGGGVGKSALTIQF IQSYFVSDFIBEBDEN TKICSVDGIPA

H-R MTEY*#* X5 X882 X2 xS **HAADEF A A 22282 2R*QYVI**ETC
-Ras

RLDILDTAGQEEFGAMREQYMRAGHGFLLVFAINDRQSFNEVGKLFTQILRVKDRDDFPVVLVGNKADLESQRQVPR
LA A s 8RR R ERYS AR SDAXXSTAE X *5CA 2 * s sNTK* *EDIHQYRE * * KA ¥ $ S XS YA XXX 8CAX_J Y ATHES

SEASAFGASHHVAYFEASAKLRLNVDEAFEQLVRAVRKYQEQELPPSPPSAPRKKGGGCPCVLL
RQ*QDLAR*YGIP*I*T***T*QG*ED**YT***EI*QHKLRK*N*PDE*G*--GCHS *K* * *5

Membrane Trafficking

Hypervariable Region (HVR)

& ( 0" 1

) 23425 *6
CC ( 78. #6 (
( (1 16 1 6 6
72+ # / # 6 (.6:66 )27

( 7 # (# 9 72



@C @A

8@

Q 3

7.8

*0 "@8

@@ o/

7.@



Plasma membrane Lipid Rafts Disorganized Membrane

ST N P
=
GOP GTP

De-Re Acylation
Retrograde Transport

=

Microtubule dependent
" Transpont @ro) (Red) (s

o QW e
6‘“‘ ool O —_— :)D
o
= == ° ©
Famesylation/ K-Ras4B H-Ras
Geranyigeranylation N-Ras
SAAX SAM Paim-CoA K-Rasd4A

- Cleavage Carboxymethylation  Palmitoylation
*... AAX domain terminal Cys  (H-, N- and K-Ras4A) ..~

nzyme that

Consensis R o
CaaX | Famesylgroup Cysteine /\/k/\)\/\/\c,li\ : ity H-Ras
Ol [emmemnn e A ANAANAANSIRL et
( #
# 6 # ( " vy v
& ( ( 6 (
&( / Al A? (( 6 &
# ( " > ( ( 6
, # B" ( 6 / ( (
( # B ( # 6
(( ( ( 6 # | 6
(# # ( ( > 2C



+
| + 2
! 8D @5
0 ! *_ I
* < * 6
g *
7 @B 4 0 *-
6 ,
8 " 0 *-
! / G# "B # "B
7 - E7'8D @ #"B #"
= - ,@ - ! 7" 8D
78D 6 / (
# "B yoo- #" # "8B
0 *C- ,C
7
" 0
88 6
+ ( 8,
0o * C- 6 / 7



,D,5

%

+

Gt

- &-




C8 CE

T#

%

84



8 !

T#

8E C

/ 5AL

Ca@ C5 "

AA AD

88



(/ ., @)6() 6

# 6 #
( , D.
? ( (
+ / (
/
( # &
# 7 ,C7.
[ >+:( 6
73.,C2.

Lipid Disordered

Lipid ordered (Raft) independent

PI3K

Lipid ordered (Raft) dependent

Raf
( # o,
«
# 0
#1/
( #
6 &3: |/

Lipid Ordered

PI3K

( (
#

,536 86 C<. + / 6

#

Lipid Disordered

Farnesyl Lipid

=

Geranylgeranyl
Lipid moiety

72



(1" &(/001

/ +
+ *
+ 7 7 8C D
DC
11 (¢ !
I 11
* )7. )7. DC DA ?
7. |
! = %
7@! = @=@ < DD /
= %7 @%=2= 9 )7 DE 2
ro*=
@ 7T@7@ ! =2=
7). = %7 @%=2= 7 @%=2= /
7 ! D5 DB = 7@ =2= | +
! E4 -
I * - 4+
! 07. E8
-
/ )7.
07. E@



EC EA

8@4 7-

8C



Cytokines
Growth Factors

)
| ACTIVE
b u(.a) INACTIVE |
o \ &

Sos \ = GTP 2
i g GDP

! g’r*a’g atP \ p120

RalGDS
Cascade

7 Proliferation

MAPK Golgi Transport

Cascade Gene Expression
Proliferation
/ \ Gene Expression

Rac Akt
Activation Signaling

Anti-apoptosis
Gene Expression
Cytoskeleton Regulation

L% # $ % $ / (
6 ;
,E9. b B ) () !
! 6(( /
6 6 ( 6 # ( )
# + ;) BF : # )
( . +. (72<6 / >



Y+,

/ 8 #
EE E5 /
6 ! /
8A EB 2 + ! (
- )" 8 )@
) " 54 - 1 )*8
+ )
/ + 8
@)*8 )*@ cC- *)*8 C@-*)*@
8A 58 ? )* )* I
)+8 5@ )*
% + B4 =D
B4=* B4=* | 6 !
- I ")< . 8A 5,
/ 8 < -
< # <#
+ <#

8D



' 8
5C !
= @AB Il !
! 5A
CB8 =
8 (
+ 5E
1 1 I
8/ / 8C,,
# 8C,,
+  <# "#
5B " ! +
,C8 | !
,C8
( B4 B@
+ [ | |
( B, BC !
*
)xooo= =2= 7 @%=
* . 8A BA BD
)
2 | )* =
BE *

0 +
|
CBC 5D !
0
8 !
!
( I
55
=.,5
>-* + !
( =)15
(
!
+
+ |
2=
@85 = Q@@@

8E



844 ?

)]

*= /| BB

> @

)* 8%@ @4@% @A4C

) * 8%N@

8A 848 84@ )*

B4 =*8 - +

)*

(

+

)*

)*

)+

8

8

8 )

0*8

84

8A

84

)* [ B5
*=@+ |
yre !
= @B@
85A% 85E !
8 ) @ >

+
@ O0*@ 84,84A B4=*
D 0*

C) .0

85



Iz e

Grb2
Grab

O —O—- O

%\

OOO

& & .1 1" " &

7). =2= (

ED

ACTIVE
Ras

Sos \/

= \

\Qb

(' "o #+.$ "

>

INACTIVE *\

Ras
GAP ) e “Gor
p120

N
-

)*
)*

8B



84B *
%
( (
(
" *
+
884S 884U
5A
( |
88, 88C
* oo
* |
L) *
133
884

884R 884S 88

5A

33 $3

78

884

4T 884U 888 88@
-$ 884R
884T
884
5A * 884
[
A

884

@4



)7.

)7.
! ,CA
@ )0
88A .
8D - 7@
=2= ! 884
+ 7 +
88DBE | 7@ |/
Lo / 8
1 !
5A ! 884
! 88B
2 *
RO
|
11 I
@ o

/

7@ 78

CA

78

7).
884 ,

5A

=2=78

85

8@8

8D 8@4

)0

@8



2
! +%* . 8D -+ ! ,45
= CE, : +
g -+
)/ #*8 —+ 45 +
= CE, 9 ! !
2 /7 & !
2"@ = CE, 8@@ 8@C —+ '
| / —+
< @ <-# <3 I
8D 8@A 8@D
- —+ 2 /7
2"8 +
@ =@ =@ 7- 7
8 ="8 ? ="8% ="@ |/ (
7- 8@E ! ! !
! 2"8 / 8@5 8@B 2"8 / =D
* 8 =D*8 C)<8
84 # =D*8 ! ! +
Fool 8D 8.8 8,@
-+ I ! + /12 .232 .232

+ <



+ @8 8!!
.232 !
6 8,C
I !
- *
!
/ ! !
! i
! / -D
#2"*854
¥ I 7). I
7). 8 8 0
! 8 8,A 8,D
<# 7
/7
A, =A, +
-)@ 8,5 8B )
@%! / - @%, /
( ! @8

8c,,

7).

8,E

(

.232

8C,

"+ 854

8C4 -



8C8

)7. 7.R

/)"

8C5

= @AB

-+

<-# 8CE

*
%

)7.

8C@ -+

8c,,

8CA -*8

8CD

—+ _ *%) *

@C



Protein translation

& "##$

&3:6

#

(77<

+!

+!

&3 &3 (

&2

( (

((

Il #

#+ ( "2 +

(

#

=+B +!

=+1

(

& 26

)G "7

&3:

&3 #

JE ((

,@C.



2% -

TH#= C 1 7#= 7& 7&@%
|
8CB 8A@ -
6
@A ) )
E 8A, T7#= /
/ 7). TH=
"H@A 7).
| T# | 7
+ 7
" <# 7 8AA
TH= !
6 ) 8A, 8AD

T#

8AC

TH=

<# .

7&,

$

8

T# %7

"#H'@A

TH#H=

"#' @A

@D



8A5
TH=
?
TH=
6
G20-<  +
/
8D4 8D@
!
!
" +
" +
7. | TH=)7.

8AA 8AB 2

8D, 8DA
TH=

8DD

8E

7).

(L]

8AE

TH=

TH#H=

<8

8E

7).

7).

7).

TH#H=

@E



#+8 0 TH=" + 0

+ #8 TH=
! TH#H= 6 #*8 8A5
" ! ! TH= #8 1 |
% ,*% ,% #*8 / +

7). !



#*  Ral GEF Pathway

| ACTIVE
5/@’@1 (" Piak) @
N

Sos \//' ~ate

GTP

Effectors

Ras cDC25 Ras
Exchange Homology Binding
Domain

Motif Domain
Endocytosis

n Exocytosis
Gene Expression

Ral-GDP Ral-GTP

- " #$ ) 10, ' $
/| 6 # E9/ =B6 (
( # o+ # 6 E9 6
E9 (
"B"2 /6 (
E> + / ( 6
4 > ,@C.

28



2 # ("

8D5 8DB

D@

DD

8DE -

Co C

D8

%

, C5 AB D4



0/

*
% ,

8A

8E4

R@

S8



Related-Ras Protein
Growth Factors
Signaling

e T_-“\\\\\\\\
& \

;
/// ¢
Ral-mediated S5
Exocytosis
l :
Cytoskeletal Regulation
Cell Spreading
Migration
14 #$ '$ / (
6 ; ,E9.
( B ) () / !
6(( / (
6 ! 6 > ,@C.

32



TH#H=

TH#= 7
8E8 7).
6 + ? +
%
/ S8E@
! 6
85 - ! !
- !
8E, - <8 & ED
6 I
8EC - D rol
* 8EA 2/
8E, 2,!/
r/
2, + 8ED

8
7).
| !
.
- D
Q 7
, 2,
(
|
6



! 8EE
AB
-
!
"#H'C@ ~*
8E5
N O 8EB
" [ [ [
/
!
I 854 -*
( % !
AB = 8EA @4,
I "2 8E
DD
o= 4

8D5 8DB . 8B

)

8EE 858



9+  (73<"

Cellular Functions of R-Ras

Activation of Integrins

Cell Movement

R-Ras
Src
Kinase
‘ Tyrﬁs’
R-Ras
* 4 /

CA R-Ras

WS

\Z Random Migration
by

v
!

Haptotactic
\L Migration
Cell Spreading
>+ ((
/ 6



8EC -

8B

& ED

0



" ! ! /
1 ! 85C
! *
85A 85D -
& ED !
8EC
&Il n
, 8CA
! 85C 85E 8B4
+ ' -1
I |
+ + ! !

8A

&ll

#-7

0/



+
!
!
! +
( ! 8B@
+ +
#
3 $1$%& (" (
! LN
!
884 <

8B8

-+

8B, .

88,



884

884 8BC

8BD

6

ST
DM M
-‘|'c.-':.'

7=, A5

A5 !

7=*, 8BA

mm&.q-\
~ Ras

- GTE

GAP ) up ~"pp

p120



8B5 07. /

07.

ED

888 @44 '

888 8BE @48 @4@

)*
@4,
)*

9

8 -=*8

>0*

7).

7).

)*

8BE =

8@

7).

888 @4@

888 -

@4C

7).

C4



ED

)-k

07.

GAP \Pi “aoP

p120

7).

C8



&& " (!

[
0.
Lo
+
A, !+
|
-
| @84
!
@88
| *

88@ @4D @4E

/

@- 8D 0*C-

88@

@4B

+<#. 88@ 8@D

@8@

@45

c@



I 6 (( #
/ ) # ( 6 #

I 116 (( 6 6

Cell Survival

Stressor- ex.
TNF
treatment

Ras- associated p16INKaA Ras-association to
apoptosis has pro-survival
typically been seen typically seen in
in lymphocytes and epithelial or
fibroblasts I myeloid cells
l Bad
Senescence
Growth Arrest Pro-survival
% ## ( # #
« 11 ) ( ( ( #
( # # | # #H /|
( B: # (/! + / 6
I # ( ) &3:(
/ ( (C ¢ 6 1)
( 6 # /
116 (( 6 6

53



415 % & $, %! # "$( 6 "78(

/™l

I
I !
8@ 8, D8 * 5DL 7 8@

8L 7 D8 6 !

7 8@ KACL 7 D8 K,AL 0

! 7 D8 KD4L 7 8@ K@CL 7 8, 8L @8,

! ! 78@ 78,
7- HDS8 7 !
( 7 V M
I ( !
!
7- * +
@8C @8A
NEWE
N !
< 0 + + @8D @8E
+ 8@ 2 8 -
+ ! @8D %0

CcC



o 0 6 6 (( /
/(1 ( # /1
27D. > [ 6 ( / 5+ 6 ( #
I (6 I# ( # 278.
/ 6: > # 6 #
7275 ,E72 E75. / ,22<. .9 773. +
6 ; , 0: . # #
( ! ( # E 7<E72,22<. >
# ( )
# |/ 6 #
# 6 | ( I
( ,227.
Ras Subfamily Related-Ras
Gene Deleted in Gene Deleted in | |\ pe
KO M
KO Mouse Phenotype ouse
H- Ras-/- Excessive Vascular
Dispensible for R-Ras”- res"°:‘:§:£‘:e';”j“’y'
N-Ras’- Survival (Gene Trap) angiogenesis in
implanted tumors
Normal growth, Phenowpically
I N.pac/- | fertile, no altered Induced Tumors
H- / N-Ras neuronal R-Ras'/' were Ia'rgerand
formed in shorter
development (Homologous latency, Impaired
K-Ras™ Embryonic Lethal Recombination) Dendritic Cell
-Ras maturation
(e12-e14)
' ( ( «( ¢ ¢/




\Y

M @@C

@@50@.4

=" DD,,D

@@ @

@8 @,C @A ?

6 @@@

@O,

+ Q@A #

@@C @@D @@E

CD



@D @.E

77
/ @5 -
| @.,B
) |
@C4 @C8
@C@ !
;D44)

n_ <

< ;D44) @cC

/ @CA 2
! Vv
/ +
8C@ @CE
@C5 @A4 H

/

77

& EE5 8@,

@C,

&3C4,@

884

884 !

CE



@A8 @A@
!
+ vV M
@AE @AB
2

9 "% $(&"

% *

& @A, @AC 2

@AA @QAE #

6

AB @D8

6 @D 0/



0/

0/

@D

CB



)

I"#$% &"

@D,

+
| 8A4
7
0o * 6 |/
8, Q@4
¥
| 7# "
[
@D,
8,
8 I

C A /A 8E4 8EE @

DC '

K,4L

D @DA

$ @D 0

A4



8A

EE EB

T#

+ "858

7 ,@,C

88 8, @E4

C, CC CD

8E CC

)*

"85C

6

8E C, CC )

C, AB D4 '

(

D8 D@

@bDh  *

@DE

"@s8, @A @D5

8@ 8, @B ,A ,5 @DB

% & %&

A8



)) & ( #, 6"

7. BBBD 8, @@E )*8 C4@A
= "(< = (" 7= - 4888@ *
=CE, CCD@,7 ! ' - 7= - C@%CC -* )*8%@ CC%C@
- )Y @4@%I@4C )* —@8E%@@8 "=
#1 - 7= . 9 &
"2 < & 0) ?=- &l @BC44@ &"
- ?=- ?48@D - - - ?=-
0) < - ?=- )7."8
& 7. A 7.
78@; * =l . 85DDD 7. 8 8EC 78@;
@4C @85 7. 718@; " 7. 0/
@D 0
@ES8 7. +
0,, )@s, - " " ;-
?2=- 0,, # M ) M #)
84L<! " = <'= C CA44 % A4
2% A4 W % 8L = .
= & 27=- [EX" AL"2 )*@B, #)

A@



Ccy"

==

#)

@/

( @CQC5

4 DD
8A

=H=

<=

EA844 0" @ 2- 4

1 ?=_

84L. <! =
O ]
v
<
@4Xx"
#) %4 @L
784
8 O 2 @4
[
=H= -7)
@ W
8 -
=H= -7)
|
O )

8 0.

cxX" "

cXx"

@ % 7C85=
/

= - 7=

DD

= @4
_7)
!
!
ALO C4 84
7



@/ + 2=
8 0 2 8 +
- 4C )*
4
" 8/84 8L
A
@4
" [
o,, <=
4A 0 "2 884 !
@, 8A
CAL %! BA4
6!
(
84 85
Al 84 / 0
84L ! /
4DLO " I C
@4 &@BC44@
I C
- 8C

E@ @A S

AY"

&l@BC44@ 4

B 444

::-7)

?48@D

A )7-

EA

%

?48@D

D4

84L

84L !

84

4L

/ 84L 2 %84L

AC



&l@BC44@ ,4 %+ ?48@D

I @44 & AL#=2

(% (

4 48L

- ?=-

D E +
!
Al84
I E@
/[ CL

% @44

EA

| 4A@ QE@

8A

@E,

%+

AA



"18

& %&

"18

8E

%&

&

AD



R-Ras  GFP I S/ PRKKGGGCPCVLL
R-Ras-tH  Grr N - -CPGCCMSCKCVLS
RNex-H-Ras  GFP }DESGPGCMSCKCVLS
H-Ras GFP{ [ DESGPGCMSCKCVLS
H-Ras-tR GFP I SAPRKKGGGCPCVLL
W ok e g
R-Ras e & R ‘ -55
S| kDa
R-Ras-tH e |55
o AL - ., Nigey LREA
H-Ras e e G 55
H-Ras-tR BT -. 55
Cav-1 = e e— . 24
Fraction 1 2 3 4 5 6 7 8 9 10
$I 1
+. ( 9
6 ,72<3. ,7@ A7D8.I 6 7 7@5. ,2<527D.I
6 ,72C. ,77D8. = | #6 | # 6
6 ( =. &3)3 # 9
( 7<51]
# o # 9 "7 ( I+



@@

% 8

8 D@ @EC

@@

% 8

)*

A5



IP: GFP
74- . Raf
kDa
27- [—| S— —— |55 GFP
Input
74- D  — — W — Raf
27- -l- T — - -55 GFP
% X o <&
©) Q.’ Q‘{b \2\' >
& &
b
L N Total MEK
IP: Raf
# +. &3)3
## 9 / 6 9
( ( ( & &( ( # 6
## 9 # = |
/ / # > >
& # & # (



)*

D4



(

L<<l|--6

43- - —— D . ppERK
60 — g - | pAkt
43| S ———— | Total ERK
co| gD WD WD Swaw e | Total Akt
R o X @ X
(©) Q.'Q~ Q_'b% Q\'Qib 'Q_ﬁbe’
&
b ppERK
4 * r ok 1
o)
)
§ °] —*—
5 I
O 2 n.s.
k=)
21
O m
c PAKT ——
6 - n.s.
o)
= n.s.
I e v
O 3 4 —
2
T
0.
4 +5 *+5
(( E: +) (
E: / 6
9 o L F " K
(+) +) ( 9
L<<<3+ # (| | (

((E
+) |/
,90*

C7



43- o — | ppERK
kDa
43- —-_— Total ERK
o[ ] Total AKT
27-|‘|.—-— |—55 GFP
> X © <&
R Q@ K Q2
O P X P
KX &
b ppERK ! * l * %
4 -
o 37 é
<y
22
] n.s.
E | —— |
i

Fold change

4+ 0+2

E: ((+) +) (

9 F -6

+. E:283 9
+) / @2
#/ (/#

=6" .9 ( ( E:

L<<7l--6

L<<

C2



Cell Number

350000 1 —*

300000 -

250000 -
200000 -
n
150000 A
100000 A
50000 -]
0 A

R-Ras R-Ras-tH H-Ras H-Ras-tR

8 ' 0+ 2 E:283

-6 L<<<7

C3



E@

)*@B,

(1

#0-

=%7@

DC



GFP

Coani
\

Cours
)

R-Ras

Fngety

R-Ras-tH

gty

Lomerd
L
e

A,

H-Ras H-Ras-tR

H
Le!
L=
»
a @
E’_ 1 e é“ 3 '3
Le =4

Percent gated """"‘“g‘%‘ !

cells in S/G2:

ll— Elpmes
H -
=8 1

iy i
55

3 [} n

B4 e

§

!

!

L]
Z':
i_l
!
L

E@

=" %

=%7@

DA



20
18
16
o 14
(@)
8§ 12
(&)
< 10
©°
w8
6
4
2
0
(
( /
6
(
3< > <72C
(+)# E6
D. M
/
(
# (

—- GFP

-0-R-Ras

-a-R-Ras-tH

-4 H-Ras

* ¥

#

T -~ H-Ras-tR S _o--A
] AT
T @ S
I0 Zl4 Hours 48 7I2
77<5 &3)3  ## # (
( 6 /
I & ( (
# 4 6 L <<7 -6
(
( (
( (
2< > ?$285<<2 >E: &3: # 6 (/.9
# ! ( / ?$285<<2 #
| 6<72C # ((E:# (+))6 9 2
( 6 # /!
2$285<<2 <72C 9 28. 6
## | &3: >E:6
(

L <<<2

28.

M

CcC



* 4+

5D ?$285<<26 2<

#

(

| <72C6 3<

ppERK
pAkt

Total ERK

Total Akt

ppERK
pAkt

Total ERK

Total Akt

ppERK
pAkt

Total ERK

Total Akt

c@



2C % . ) ( #

# , 72*.

6 # &3 >+ ! #
30000 - e — B Vehicle
— [ Ly294002
80000 - Uo126
70000 - ns.
& 60000 A —— .
o
€ 50000 -
-
E 40000 -
o)
O 30000
20000 -
10000
m W <~
GFP R-Ras R-Ras-tH H-Ras H-Ras-tR RNex-H-Ras
2 ' ' 5% ' 4+
* 4 77<5 &3)3  ## # (
( ( 2< >?$285<<2 3< > <72C

@2 -6 L<<7l--6 L<<<2 ( T A ( (

CD



@ 84

)*

88

@ 84

@84 @88 "

0/

@ 84 @ 88

%&

0/

DB



45

40 ~

35 A

30 A

Number of Colonies per 2 mm grid

n.s.

B Venicie
[ Ly294002

25 -
20 A
15 A
10 A
5 .
o =
GFP R-Ras R-Ras-tH H-Ras H-Ras-tR RNex-H-Ras
9 8 7<
<3J 75 6 6
# (2 -6 L<<<7l--6 L27< 6
NC
%
* % — '
34800 ' 1T ‘
33850
> 32900
3
S 31950
g 31000-
o}
—
©  4750-
>
C 3800 * %
o — *
S 2850 — n.s.
O 1900 | *
950
0
GFP R-Ras R-Ras-tH H-Ras H-Ras-tR RNex-H-Ras
Inhibitor GFP R-Ras R-Ras-tH H-Ras H-Ras-tR RNex-H-Ras
vehicle 0 82.7+199 14822 +137.1 331779+ 21424 814 +192.1 5153.1 £883.9
LY294002 N/A N/A 2346 +88.6 126.1 £38.1 240.6 +63.9 N/A
uU0126 N/A N/A 600.4 + 1456 42246 +5741 33841926 N/A




% "1V *+ " 1, " " "5 4"
84 4 L 8C
@ >
\ ] N4 4481 "~@/84
1 - | | (!
9
@4 @
!
&
|
@ 8
/\@ 1
D 8DE @DA @ED . @ 8,
A4L 9 !

EA

@38@ "
@8

K@,

Al

E8



; ( # J#H 27.A ( #
&3: |/ ( 9 23
/I H
9 2736 #
9 27<6 / # /
& 6 /
H 6 #
( 6 # 9 2736)# 27.)
( 6 ( ( # #
( ) 6 7 6 / 6
>+ 6 I
(
H-Ras e > |55
kDa
H-Ras-tR - ey e -55
Cav-1 SR — 24

Fracton 1 2 3 4 5 6 7 8 9 10

/ 6



Tumor volume (mm?3)

Tumor mass (g)

n.s.

2250
——H-Ras + Vehicle
2000 1 — —H-Ras + LY294002
1701 H-Ras + U0126
1500 A ——H-Ras-R + Vehicle
1250 A — =H-Ras-R + LY294002
fo00 4 =000 e H-Ras-tR + U0126
——RNex-H-Ras + Vehicle
750
500
250 i
0 . ; .
6 9 12 15 18 20
Days
4 4 o
— n.s
35 - '
. Vehicle n.s.
3 [ Ly294002 Tx
o5 | U0126
. |
N
15 [ Q
1 - Q §
. N N
GFP R-Ras R-Ras-tH H-Ras H-Ras-tR RNex-H-Ras
# $ 8 n # (
H # ! +. (
/| @2 / =+ 2<
+/ F -6 L<<

@3



&I@BC44@ | E@
)
KE4L
Lo &I@BC4
@ 8, -
!
! 6
#
( @@ +
! * #
6

). &(%$((&"

& %&

% !

?48@D

?48@D

EC



( ( ( # 6 &3:
( ) 6
(( # ( [ >+ ( 6 &3:
/ B ( H (
Stable cell line Number of tumors/ Average
allografts tumor mass (Q)
GFP 0/14 0+0
R-Ras 2/13 0.008 + 0.007
R-Ras-tH 6/12 0.019 £0.012
H-Ras 18/18 2.09 + 0.51
H-Ras-tR 12/12 1.75 £ 0.27
% # 8 >
# H # 16
( >
Ras variant PI3K MAPK Proliferation Transformation Tumorigenesis
GFP - - - - -
R-Ras + - + - -
R-Ras-tH + + +++ ++ +
H-Ras +++ +++ ++ + ++ + ++ +
H-Ras-tR ++ + + + + + ++ +
RNex-H-Ras ND ND ++ + + + + +
%
$ 5 N
/| 6FN 16# # | 6FFFN/ /' BN




%

D@
8
; M 6
I 1/
8E AB D4 @EE @E5 6 !
8 + D
! | C, D4 +
_* &
6 & %&
)* ! D@
@EB @54
( & %& &
0 &+ !
)* 8@ O0,, @58
0
" @5@ @5,
9 1
x
# - xo #
_x
6
)*%) * BE @5C @5E ! ¥

ED



_* 0/ |
|
(
884
_*
*
@CE @55
| *
= - 9
@5B
!
_* *
| ’* +
| |
* |
| _*
! 9
> 6
2! *

T#

)*

@CE

88@

@B4

EE



@BA @BE

2

)7.

@B
8@BC O

*

)7.

ES



+  1"#$% &"

@D, @B5

% )*9%) *
='@

#

I 7#

% % )*%) *

-+

@D@

1*%

! -

% )*%) *

2"8

*

@BB "-

| A4

K,4L

Y-t

2"8

EB



8@

@DD &

(

48

& %

&

% )*%%) *

54



+)

- CC%C@ -* )* @4@%I@AC

?=-

0) ?=-

" (<

0

#1 - 7=

4@

% )*%) *
4, -
! ;
|
7 8
|
1& ( #, 6"#(

9

&l @BC44@

= "™ 7=

& n

"18

X%+ % 2 -* !
/ +
< ! % 6
*% +% 2 [ !
I
_* *
& %&
2 3445
!
=D @C4%@CC "=
<#< .+ &+ 0>
& "2 < &
&" ' - ?=- =
2 3445 - / 7
' - ?= 7
- ?=- 7
* =l - 85DDD
| 0,,
# M ) M #)
= <'=C CA44

%

58



Ad ?% A4 W % 8L

= - =& 27?7=- |EX" AL"2

$
! #) %4 @L E@ "
@ <= ! z84 "
EA 844 0" @ 2- 4AL0  C4 84 7 8 0 2 @4
8 0. +
! . =#= -7)
# I
020" ./8 S -?=- D E +
" I +
= A/84 % @44 9
+ A %+ A %+ 23445
! | @C 2344 51 C5 ;
| @44W& | AL )7C44 AL 54 6
|
O F | 4 A@ QE@ ( @4 9
/| CL <= 44@L  (
" ( ) /
! - o
?
( 4A 0 "2 884
C, < 8A

5@



@, B444/  =C8 84

CAL %!
6 ! =#= - 7
I
D5 + ! / CL
AW ( =
@C D4x" ! =
2 = 2
4CL @4  EY" 8$@44
+ ! cy" <=
#- ! 7 ! 0+
) )544 @4 9 ! 1 F 4 EA H
) 7-)3
++ (% (
< -* * 2"8
2"8 ! "
2"8 =D + &
6 =D =D = @C4%@CC
* &l@BC44@
=D / ! )
248@D =D ) *
@, =D
/ ?48@D . ,8 & 6
o+ 2"8



H-Ras H-Ras-tR
pS6 -— . . > -32 kDa
TolE | a———— g |
Vehicle + - - + - -
Inhibitor LY294002 - + - - + -
uo126 - - + - - +
8000 -
7000 7 —— H-Ras Vehicle
6000 - = == H-Ras Rapamycin
nE —&— H-Ras-tR Vehicle 1 7
éSOOO 1
o) —m— H-Ras-tR Rapamycin
E 4000 -
S *
o J
g 3000 x
>
|_
2000 -
1000 - .
0. :..:;—-I—"-"‘--'—-—- s-m-4
9 10 1 12 13 14 15 16 17 18 19 20
n 5 3 mn
+." 9 / /
/ ,B>G / 6 ,2< > ?$285<<2 3<
<72C. ( # M # # (C ,25<4255.6
"7, =" # ( / H #
! ( 6 /
25 / ( 4! 7
O -6 L<<l--6 L<<2

D5



2"8

)* )
)*

2"8

0p -

)*

5A



H-Ras

H-Ras-tR

Vehicle Rapamycin  Vehicle

Rapamycin

0+

#H

((E :6

%&

DC



( 23445
A4C 4A
!
2 3445
&
!
2
1 | +
A ! I
+
2%7 8
= !
) *
2 3445
2 3445 2"8
6

7

+ "18 .
7
)*
,D =
7

23445 |
2 3445
! | )
2"8 I2 3445
) *
| , D 2 3445
 E !- |

5E



10000 -

o]
o
o
o

Mean intensity (a.u.)

10000 1

Mean intensity (a.u.)

0+ %&''

+/

6000 -

4000 -

2000 A

pS6

*

}

ik
Vi

8000 -

6000

4000 A

2000 A

H-Ras H-Ras-tR

ppERK

*

B vehicle
Q
Rapamycin

n.s.
[ —

rw S

H-Ras H-Ras-tR

L<<

DD



Vehicle
H-Ras -, -55 kDa
H-Ras-tR e d . I B -55
Cav-1 R B I I -24

Fracton 1 2 3 4 5 6 7 8 9 10

OTX008
H-Ras “ .- . -55
Cav-1 [*% S [P -24
Fracton 1 2 3 4 5 6 7 8 9 10
1/ 5":9915 # $
/ H # I
/ +./ =. G)l<<D + 2< 6 6
# ( 7<5J "/

D8



3000

2500

S
o
o
o

1500

Tumor Volume (mmd)

-
o
o
o

500

Vehicle
= == Rapamycin

——0TX008

------ Combination

";991

#H

L<<|--6

L<<7

* %

8<



6000

__ 5500

5000

Mean intensity (a.u.

4500

7500 -

6500 -

5500 -

4500 -

Mean intensity (a.u.)

0+ %&' '

ppERK
*
—
B vehicle
Rapamycin
31 OTX008

Combination

#H
#H  &"
+.(C = ((E: -6 L7<

";9915

87



No drug treatment

Lipid Ordered

Galectin-1 inhibitor (OTX008)
mTOR inhibitor (Rapamycin)
treatment

Lipid Ordered

Survival Proliferation
Tumor Progression  Tumor Initiation

/

Robust tumor initiation and
progression

l omvooe
1
|

@ —Rapamycin

Survival

\
\

No tumor progression

>+ (

#

G)1<<D

)G 6

82



%

N #
/
)
(
/ 6
( )
(
G)1<<D
((
> /6 #
( 6
I# ((

/| 6F4 N/

7

16 #

E (

#

/ 6 FN

D #

(6

(1

(/

/| 6 FFFN/

24?7 #

83



! % )*%) *
* 4D 2 7 8
)
6 ! 8+
Q@ 7 6
! 2 3445
"18 ! /
,C
2 3445
! 7 8
! |
/ 7 8 +
( 7 & %&
#1
x
| I
!
( 2
+ *%
I 7 8
!
! !
@E@ ,45

2 3445

' 23445

"18 !

"18

2 3445

48 4@ 4E

2 % )*%) *

2 3445

BC



I"#$% &"

D @DA

Ad

@8@ '

4B ,.8@

N 4A

BA



8B8

#
"l
oo
8, ,8C !
)& (#, 6"
- - * -148A P#
9 & "2
?=- 7. A T
* o=l - 85DDD 7. 8 8EC 78@;
7 8@, "
<! <)" o,,
v - 7= 0,
) M #) " 84L <! "
CAd44d % Ad ?% A4 W%
= - = & 2 ?7=-
#)%. "
@4L .<= AL !
W % AL "2

0 ?7=-
< & 0
78@;
@4C @85

8L
EX" AL"2 <)
- 7=

A4 ?% A4

,EX"

BD



84 %

84 %

54X"

- 8C44

@C

<-)"

=,4@C

)7.

<#. + &+ 0>

8/84 % 8

),44

C5

4@

- 7=

?=-

EX" 4

D @C

BE



<-)"

<)"
<)" + <-)"
C8
<-)" I D
! "l
<)
8 /
/
6 I (

@C

@C

BS



#1

25

C 25

#( F

=HE" .

(

88



7<<



/ - H !
1 ( + - I
4 < + )! "84L /
| + < +
/
!
ca@
LA,
I /
D@L |
,CL cC@ ( + I
84L /! = + !
0 ‘@A
B ! A
+ 17 < 02; "0
- C@
4" |
# ! @
@
& %& %

848



8 )y )* ! !

@
* #
#
6 —
6
L
!
= | |
!
6
!
b / 6 (
@8 +
& %&
6 ! (
! ! L
! 6 8B8 8B@ !
(
| ( +

84@



7. <

7.

7.8 ,@8,@C -

8, ,8A

,8D ,8E

84,



%

%

@448

84C



/6

%

84A



%

)& =-

7. <

84D



2 %7 8 =

2 3445

(23445

(o

7

84E



I "#$3$%&HSS '(

)) * o+ ’ ’ ’ ’ ') . - . /
#1#" %&
# 0 12, , . 3 - * 4
I(#" $%& 5 6%
$ 7 .8 9. . 8 < , -9, 3 : -
. , 3= - *9 3
1 .. ("9""%& 66 >>
1 < , )) * =, <
84 #2 87 - , = = ,
= *9 3 1 ,. !'""6%&'$(5
5 ;1 + <) * 9 , =9 -,
3 3la2#+# @ , (($W&H#> >
6 19 2 2 + +8 9 3 & ) -3
39 /9 (('#$>"5 (6%& '#
> --+8 , , 28A2 @ 2 9 9 =,
9 - - . ) - - 37 . 9
9 /9 (>!>6"6>$%&5>5 (
( 4 A -3 + .9 9 = ,) - -
($"S%& (#95
? 4 7= ? A -3
3 - ) -4 3 =, 33 8 / B
1(>"(%&3($$ (
=, <9 *12 *» , * ? ?
C48 4 +- 3 9 39 1 -
+  H#HS" %&6(>H
2 @8.2 7- . 9
3 . 3 "1# 6"'6 5%& 635
# 2 9 B9 + 8 33 -9-
, - = 9 .. * 1 (" %& # (

845



: 7 -, 1 8 - D9 - =
- . # )- 9 3 8/ B (((">%&# $
' ? .8« 7 8 < +- 9 D9 / 9 3 D9 3
9 3 , 9 1 . 3 -
"15"%& $'> 5(
5 0+ 7 *7? <C < .2 *< 9 <9 -
19 8 -2 - 4 8 A\CE-, 1. 2 1& #
99 9 /9 I$&%$5 $
6 ? 84 79- 8 @ 1 -9 <A 9 1 2 2 %
=, ? D9 , 9
= =9 1 -1- 9 ## "$%8&> (#
> <) * ) 29-C/. < 99 3-
'9 9 y 3 . ]
(>61$>" %& #6 $5
( ?7 C4 7?7 2* 8 4 . .
9 " )% =1 (15" %&> (
C* -«< 9 = F8 2* ) -
1) 4-= 389 3 .&8 + 3 = G +
(('5&> >
A,-<88 G 3 = , , 3 *Q 3<
- BI$6&>># (
1. -92:< -)] -=* 9 3 9
= = + 8 . ((6! 6"# 6%& 6(5 >
# ?.. 7 2 - +- - .
+ %, -3 - K 3 3
1@ * ((! "6%& 5((H6 (
$ @ 17?7 * 1 +- 33 . 3
-9 3,39 148 J@ o L("BH%&S$(5
(
? 2%, 4 - % o % .. =9
(>('6"6%& 56 66
: 9 4 8 . 9= 9
332,1 -1 - I1>>" %& (> $

84B



6 9 3 .3 3 & =9 33

1"#%& 5#
> 19 * 3 1 3 3 - -
1 (>5!5"%& 5
( 8 4 < . 8 ? 2*? =9 7 33
- = -9,-- ;. -). 1 I "6%& $6' >6
# -, -9 * = 332,3 &- G 3
: - : (" %&5( >
# <9 8 48 . 3 3 9 = -
-, = 2 * >l &$ 6
# ) -9 *+ <= -< ?2?( 85 9 -9 3.
3 )- 3 .37 [ *1 - 1>"#% &t $ >
#it @- 9 C - 90) + C 42- C 4 3
- 3 85 . , - )- 86 *1
- #16>" %&' ('6 56
#$ 19, 8 * 9 48 . 3
= -9 2?2 .3 ) - G=; 1- 1 -
1 6(>"#%&'( 5 $
# A9 *79 8 3, <8 . 9 9 32,3
= 0933 33 933 , , +8 1H#"#%&
#5 22 * 2 @ : 2/ 9 -= 3 8+ 33
., -1 15"5%&$$('5
#6 * @ /4 3 3 3 .. - =)
. = _ , 9 ,)-3
9 *1 - (>(I5$"#%& (> 5
#> - 4+ 9 ? 718 = .2
1$" %& 6# >'
#( 82<< 3&=,, - < #1$$"$%&5" 6
$ /' ?2 9 @7 ,C? C4 7 ? . 33
) - 9= 3 - 93 3 * 1 1 '6&>5'H6

884



$ . 8) = 18 4 92 , 8 2 C4
7,C? 2* 4 9 .9 2 332,
D 1 '1'&56 H##

$ ? 2* 8 = R 1 - =
> (&
$# 8 4 7?7 c *»9 *8 ? 2* 48
Vo 3?2 3 3 D9 3 =, . 1
I#"'$%&H#5> 6'
$$ * < <E? 2* 3 @, . - 3
9 = 8 |/ B I (" %&> (6
$ / 1 2* -9 8 *<9= 19,9 7 -
79- * - A ? A 9, 3/
& 39 3 99 3 -
5! >" %& (
$5 4 K L+ 1 , 8
9 <3, 8 33 -4-= . 3 3?2 7
I "16% l, 9 +- = +-
*9 31 , - . 16>&%6 >
$6 =, 12 *8 4 22 *?2=, A ? - -7
Cc4 3 9 ., |/ =
1 %" (%&H#H>
$> ? 2* & 33 , 3 33 / 1
#1$""%&H#6# >$
$( 9 G < +0 = /9 =
B . -9 , 3 +
$I$ " %&# 6 (
' ? /[ -+ + 9 3 3 =, # 49
(' #' %&5 6
3 ?2 1 7 ,C # 9, 7
" y - 9 7=9 - - #2 *1 -
$! 6("HHYEHS( #
8 7?2 3 1 7 ,C = , ?
= - 3 @ , ! "%&6$>5 (#

888



% - 9 2+ 7.,C # 9 9 ) -

3/ 7 9, -9 = 5™ 5%8&6 ( #
'$ - 9 <. 2 2 7 ,C # 9
8% 3/ ? 1 -1 - > 6>#"5%& (> (#
1 <8) * = 1?2 2*7 ,C 99
0O 9 3- 9 1 > ("$%&$ S $
'S 8 7?2 3 1 7 ,C = , ?
= . 3 @ , ! "%&6$>5 (#
'6 8 492 8 ? 2% 9 3
93 * 1 #5"%&5'6
> 1 <8) * =172 2*7 ,C 99
o0 .9 3- 9 1 > ("$%& $ S $
(2 9. :79-8 =,?2 : A9 1
D9 933 3 3 . ? @ ,
I " >%&$$$> 5
5 *9 c * . -9 * 2% +- 2 3-?
- = , ,9 ) -:-,3 3 - - #
2 *9 31 , - . 166"%&6 >
5 , 2 = *1 -33*% 4+
.)- 3 +8 1 -
*9  (($'# &##6
5 1 9: 8A A 8?2 )) *
- - - #2 =9 - 82 3 - 33 -).
9 1 , ((6'6&5#6
5# -+7 C , 9 1 ((#'$%& 5( 66
5  7- I T 9 3.
($! #" %&56 >(
5, A=, 4+ ). , - 19 ((##586> #
55 B 27< 1 9 9
o (HI6H&S5 (#
56 2 + <, A*< *A 1 @ 32.* + -, ., ).
9 ,)- 3 3 * 1 -

(3! 5(" %&#5 #5'

88@



5> <9 9 -,3 & 3 .3 9 3
8 9@ 1 ($5"%& $

5( 1) 9 8 8 4 3 39 -9 3
- 3 . & 3 8 |/ B
((">(" $%&5"
6 - 8 2 A < - ,*A , ?1
?9 & 9 9 -, 3 3 - = 1
(H15™ %& ##> $#t
6 +- F, 2,9 19,* 4
I )- 8- = 49 + 8 -. 3 87
('5>& # $
6 - * 3 .3 2 , & 9 9
) 9 1 )9 2 (('!>&6( >'
6# 1.- 33 3 =29 3 - 87 9
- D9 33 I, 8 1 <
1$> "#%& 5( 6$
6$ 1 92 192 9 < - A, +-/
9 39 : 8 . 4
((15#"$%&>" (
6' == * -= A* 4 2 893 3 +8
, 3 = = 8/ B (>>P>"$%& 5#
65 8 *8 1- 1. , 9 9 3-
3 -- 9 .-= 92 <92 $! >"$%&5>" (
66 : <1 9 8 A, ;3 =)
- 2 8 |/ B ((#!("#%&5 #6
6> A9 1 A= *AS3 ;3 o+ 8)- 3
: 2 2 (#5" $%&5>5
6( 9 +- ;.3 3 )9 9 @ 1
((6!(" %& 6% (
> , 9 <, . < 7 - - =
72 3 : 2 & . 3 - -
9 3 .1 (B! %& (#

88,



> ) 2 <83 3 9 . M- 2 -

- - - 2, 9 & - -3 .=,
9 8 [/ B ((">("6%&> '(
> A * + +- ) 2 , ) -
3 9 ((#'6#" %&H> (#
>H G9 == * < = ? 77 - - )
7 7 =9 9 3 , 2
8 / B (('(&5>>
>$ + [/ A9 G * 1 3 3 9 =. 9 9
- *1 - >"50%&5 $$ '#
>' - 2 C E 9 7 -A )9 3 3
N 1@* !" %&5%$6
>5 -,?7 < * 9 7< 8 , 9 3 3 2
39 = - -. 1@* ! "$%&H#65 6
>6 + |/ * 8- - . 3 3 = 2 9
3 9 -= *1 - #H6>"H#N&
>> @. E-9 +8 + 7 8 - -
. .9 , o, = - - T 3 SH#
= 9 1 #! #"' 5%& #'5 5%
>( 79= 2 8 - =- 8 79 1 - - .
3 '(.,9 3 = *1 - 166" %&6(# (
( 11 7, - 8- - 33
HH> ##( 9 . 3 =,
. 1 ((6'6">%&$ ( 5
( G ,GE A A <9 E 8 -. 3 ##> CC#S 9
3 =) 3 7 *1 - 1 66"$6%&$S((5" #
( E , <9< E-9*G ,G?79 ,A?9 N<9G @= 8 .,C
- <9 E - 3 ##> - - . 3 3 *1 -
> >#"$5%&# $ ( #6
(# 8 ? 13 A . 9 1
- g’_ - , -
"1 "5%&(5# (

88C



¢ 9-)-<? . @O 7 -A 9 3 3 ML 3
- 1 5I55%& 5 6

¢( L, A 12 778 * @ - -. 3 -
=@ ;=-7 7, , ). *1 - ((5!" %&S5H#>#
G 19.<A 82 )) *),9 3- ).= 8
2 --. 3 @, ((""6%&#6#
6 7.2* ?2E,G 10819, < B 9-* 3
82 2 /9 ((W>"SH>%&S$6
> P + 7 /71&) 33 9 ,
@ , 65" %&#S$H">
(« 1 ? 4 -A19 , <-27 13 3
9 37 9 --. 37 /9
I$6 "BHSH&HSS (
Lok =, =7 9,
@ 1 2 2- - - 9 3- 2

I 9 1 (I5"H%& ($##

992 + 7+9929* 0 /29 +C - CC + 8- -

3- 9 . 3+4==.2 2 D9 3 3
3 15" & #'5 6
+ 9 = 82 ((1$ "$%&S$'( 56
# A2) * 809 x 2 -
M- 2 2 2 1@* ((6'5">%& ((
$ =7 / 9) 1 9-* - 84 3 3 .9
. , 2 " 87% 2
M( 2 - 9= = 87*1 - ((>6HH%&$5"
929, 79 + /7 ) 82 2 =,
; , - 3 3., 2 o= 1@ *
(6! 5">%& ( ##
5 -B?9, 2 * *97/[ * - S
A-1<9<A-@+9 *?2 2 Q 7 33
3- 7 9.3 , M .
- - (" $%&

88A



6 8. 4 2 7 929, 79 + =,/ 7?
92 . 3 $"4%% 9 2 - -, 4% 1@
* (((1>" %& 6 (
> 4 ). < 4 - - A ). -9
1 "6%&$>("

#2 -). I (5"6#%& 5" 6
-9

( < - - -
9 .7 1, * + 84#7 -). 9, :
* @ I >"5%& 6' >#
,  * <9 * . < + 9 3 - - #2
9 3,)- = 516">%&5 5 (
Co + < 84#T7 -). & - @,
>16"$ %&'$(6
# C9*E-,C 4 .* 3/12 + @ 12 * 9 3 -
>M - - . #02 & = -= 3 - - .
9=9 =.- > 9 .99 1 ((>!'>"#%& #6( >6
$ 2 2 , 1 - <) - B -
-, ¥ , 3 84# 2 > 9 - 3
; M ,3 , 3 .2 (1™ %&># (
9 E- E@,? - ,* 3 =2
= - 2, = - - . #2 ) -
3 . 1 I "$%& $$> '(
5 9 8 A 8?7 - 8- - . #@? 2
, 3 19 ($#H6&'6#
6 72+A-2 ?2=,1 9: 8)) * 8 2 8% +-
3- - #2 = 9 1 (($'$"(%&6(>>5
> @, ? C -/ 9 -, *<:4 9 3
- - . #2 =.3== ,)-3 =
9 39 2, 8 / B I(>" %&5 6% (
( -+ 2B - 7 -9 8 .9 + -
8/ +8 .2 9 9 ) - - - - #
2 9 . 9=9 1" %& > (

88D



- ++ 27+ C ) + - ?- C/[,

@2)7 < ? 2 929 C 3 3 - -
- .= = -848% 9= &
- 848#= -1 - ('S H%E ( #
- 4+ ; * 8+/& 99 9 - 39
- -+ 1 ((("$%& ' >
02 9) 1 8 /| - 872
-3 3 2 1= 9 4 1@

# 79,1 2= 7 77 ?2C8 -
1 1("5%&(6( (

$ = 9 = 8- - . 9
2 M871 =. - +@ #6"6 %& (>
? 2 7A 211 - 1
1 <? 8 8 -. 31; >$=2 9
9 - *1 - $16(" %& >'(

5 92?2+ G 9? -C =, 2
31 9 9 , - .o

6 427<CG9+ 9 7< -=+8 :
9 +@ , # 6" '%& > (#$

> 427 <CE9+ AO* 9 7< + -=
9 +@ , .,/ 1 @ 1$"(%&5%>'6

( +B 9 + - 3 - -= +@

& 9 9 3 -= +@

>"$H>%&# 6

# 7 = <2 997 09 1 ,°?
= = < 9 3- .

9 =) +@ # "$%&>( ($
# ,11 ,2)- 57& 3 =. =
9 , * 1  $!56"H%&H((S#

# B , A = 8 * D9 2 9,
8 7 9) ;* +- = 357 .

= .)> - , 9 .19 S$I$#"6 '%&

o1
* (51" #%&5'S

(61" %& # $

88E



#t 9 -1 ®=E99 9 9

33 8* ? = < A ;0# 9 31
: = *1 - #1 6>" 0/0&$(6(I
6(>"
#$ 92 ? 29 ? ? + 2 7 92 9 49 9
- - 377", % , , 8 |/ B
" %& >'(
# 4 . ) 8 9 3 - 3 -, 3t
= - - #2 1 - *
I#' & 6# >
#5 3 7 8+ 7 -
* , + M , , - - -
, 9 = - - #2 * 1 (! $H"%& #>' (>
#6 <= * <= N+ 9- A 2 8 2% *
* o+ 3 =. 84"#%7 - 1
1$">%&5
#> < 7 19A -Ad7- @,?8) + 9-- + - +- $
33 4%, 3 =9 ,= 9) - *1

- SISH (%8 $$6

# 799 999 C 2 C 9-?2+2 )+ A o,

- - . 39 @ ,
18" >%&# ((
$ C +A= A- + A2 -
= =9 9 ) - - M# 9 1 (" %&™
>
$ C,/I?9-@ @--7/, 7A 7.,) 71 - 9 7
3 - -. =<42 , /9
((>'"#(#"'55>6%&> (
$ 9 : 8A 8?27)0 3- - #@? 2
3 3 - .2 = ((6!>(&%'6 56
$# E 78 - 9 3 3= 2" 2
1% (((" >5"$$'%& 63 $
$$ : * 9 3 - 387 ). 9
, 3 =2-= 3 8477+ 9 29 - -
@ , >1 6" %& (#$ $

885



$ 7, 9? 11 Al, - +-

8 2# .9 3 . =9, - - 3 ##> [ 9
((>'#(5"56 6%& > #
$6 * E9C 9A * 7 "82% - -
33 9 - - - 31 1
*1 - '1>"5%&$5(>6"
$6 /1&9 2= - . = .@, (6&%#6
$> -9 <- 7 *33 71 - )) * .
, 9 =3 - 1">0%& 9%
$ 8 + = <1 + -+ 9 < 8 <
* A- 4 3 3 33
3 *1 - ((5!'6"$6%& ((# >
?3 - )-- .9
9 9 8 / B (($("#%& >((#
' , 1 -33* 4 3 3-9 9 9
3 9 33 9 3 ? 7 8 |/
($!("5%& 5( #
' - ? 2 <# 33 3
*1 - I6"#'%&5(% $
# N9 < =9* ,),3 .39 9 -
3 = 3 3 3 .+8 8 , 19 1
"6 %&#( $$$
'$ 12 + + - +< <1 - E 8) A, +-
" 9 9 - M. . -).
(>6!$>""%&6>( ((
9 ? 42 7 - 4- @ @2 27 - 99 C 729-
- 3 8 9 2 " <% 9 3
- 8M+8 ;-, 3 *1 - ((6'6"5%& $>#(
5 1 20 8 , 1 79. * + 99 = 3
3 = 19 (CW($"55(%&H##6 $#
6 9 9 -++ G ,< )9 3 , 3 .=
2 1 I ">0%& 5" >

88B



> + G 9 9 ?9A -33-9 1 ,< 87

9 = 2 - 1@* ! "5%& # 6 #>
( 9= 77 - 9 C7 . ?/ 729-
9 3 3
5 9 : 8 2 3,
5
5 , < +8 & -, - ' 9 33 +
# #'>%&S (
5 / 7< : 9 3
' $%&'5# 6%
5t 2. - L A S
39 ., R+ 1 $!'$" %&5H($6
58 2 |/ 27 9= 1 A -* =- +
D9 3 : -9 9 9
15" 5%& $''6
S , 0 2?2, * 33 A =,
D9 3 9 3 $I5" %& 6 >#
55 8 - 8 2
D9 3 9 3 32 , '16"#%
56 27933 C N9 < ; * 9 =
3 - - 39 @ , ((6!'$&##SH#
5> E9*<9C8D9 1 9 - , - -,
9 , . *1 - 166"#%&>$6
51 E9*A,17 E -?8D9 1 9 - -
, .-9- 8/ B ((1(5" $%& #> # >
6 7).,<A 2 A 7 .8*
3 -9-3 - 2 #" % = -
, 1 ##'H%&HH $(
6 , 1 -33*4 3 3-9 9
3 9 33 9 3 -2
($!(& 5( #

8

(! >"5%&

/

,)-3

HH#

16"#%& '

33

& (5

8@4



6 +2. 7 + 9 9 - =, M3
3 9 1 , 3- 6! >"%& >' 5
o# 3, <82 *33. ; = 3
, *8 6!5"%& > 5
6% 3, < 82 *33. -= ) * 729 = , ? <4865
" 18 % 33 - - ,
*9 3 1 ,. 5!16%$"5%&>66 >>
6 7 +? 1 * 35 9 - 7 -
= 3 : 1 1 6>&(
65 <- . 4 8 + +- @ 8# ,9
- * >l "8 '%&5('6"
66 -+ =,? )) *?9,- 8 +- +8=
39 , = , , M3 , 9 ).
9 1 ,.3- ("t &6((>(
6> 2 7 ,A 19, * . ?. 4 | , ,9
= = 3--3 .348 *9 3 1 , (>'$&6#>5
6( - 7 =,?+ 3 3, & -, |
1 I "$%& >> #
> E-  E9 7 A,6? * 9 - 4 | =,
((5!>'&5 (
> ?79,- 8 -) A 8333 9 3 &
39 3 M3 82 ). ((6>>" =9 . %& #
> A 2 7),<- ) T 2<7 .8 =
9 , -9,- - 9 3 - 9 1 ,.3
- ' 5" %&>$ (5
># . - 48 , * I $"'%& 6 #
>$ /1,9 G ? - 87 .8 +- +8 9
, 3 = 9 -9,- - . 38S T
*9 3 5
> [= ? - $ +8 9 - = .39 9
3 ; ) - = 3 B2) ((

8@8



> 1 A- ? 1 ? 1 4-31

3 9=9 , 1
I "(%& (((#
>6 7 . 2 @ 2+ 2 .8 - " %&
33 1@* ! "$%&6%#'$
>>  992) +- < A 2 * - 9
9 3 2, 3 39 3 - .2 .9
* #! 5& >6 (5
> 8 <<, , 7 *8 ? 028<* 27 * 9 ,
9 3 *1 - #16>"S%NEHSH#
( -= -, 7.7 < C?9 A C - - 7 2+
4 3 38< -= .- - 9 33 3
*1 - ((>!'6#" %&5 >
( 7 9 9 - , = 9 3 9 , -
9 - 9 ,, / " %& #3$5'
( ) *B2 +< B2 E9A 929 < C 9 - 7 9
+8 9 , . 39 .39 =
I " %& #' $(
(# - ? - C G?3*828 N 7 . - ?
- D9 3 9 9 $U +
, 1 I ("6%& 56# 6
$ -8 02 - 7?2 ,1 4-= 3,.,
.- 2 #=. 9 = 2 1/9 (("'#6>"55'(%&6>"(
( <+C | *C9«< , , 3 2 84#7 , =
8< 91 >1$" %
(5 /92 29 +.C+ 71/ * 9
- - ). 9 . = . I$" (&' $
(6 N9 ? 8 9 33 ) -,
. D9 , 7 19 ((("$%&6 " 6
> -+ /29 7 C49 3 9 3 8 =.
0 3 , ? 9= ) - 9 oC@"#
- - - % 1 (>6!6" %&$"#5

8@@



« + - </ ,)-3 9 3 =099
- 19 (61'>"##%8&#S$

- DOP * Vi V 8 /1
8 V. <w* | -= 33 3 - - . =,
=2,*M9 9 >15" %&# ' #(
< X 33 - , Al- 33 9 3 9 =7
*7 9 ,8 33 1@ * ((>!6"'%&$$ $ #
9 /A -9 ?219, ,1 1 *< 9
3% - -, = - 9 9 - , 3 J).
1 " %&>$> >
# < + PO 1 == 7 *9 /
) - 3 -*7 9=, 9 =9 - 7 9=, 9 3
, 2 1 (($!'$" %&55># >
$ - *9 7E-,< = + 9?7 3 9 = .,
l |9 ) 2 - 9,' 7 7 - 8 /
B I(>" $%&66># >
7?2 2)C-2CC 27 ) Co9<CcC -74-0
?7?- 7 , 9 ,2 " T7T% 9 9 3
2 . 33 *1 - 165" %&(( $
5 1 < < ) + -:49 3
= 33 3 # 39 ; +$7?
3 #M 9 =.3== @ , ((5!'#'$%&6#($>
6 + * 2.*<9- ?2= + -) 2
. .9 3 9 1@ * ((5!" 6%&$$(6 "
> 92 )7 : A9 . ,.=) - M,
2 OF 3 '#39 3 - =
1 ((6!'6"%&'5 >
( < A 9 - 1- <) AO@, 2
9 ) - 99 3 '# 54 I7$
((6!>>"%&'(# 5
- ? 9 3 - ; 9 *
1 (($ $"$%&5( 5
A + : , @O0 +7?)2 [ 3- 7 ,
) - ((6'6("5%& 5 #

8@,



/I *1) * @, - /21 .
-9- 3 3 , 2 v 7).
*1 - ((16$" %&#>$ 5

- . 3 ) -9 9 3 1 *
SI'S"068 #' $

' 479 -7 2 9 3/ 9 9
I / 1$" %& 6 (

5 4 71/29 71/2 7 -9 2 ?24- + .- x C
4-2)+ = 7 92 +, 3-7 9 3
9 2 ., @, !("5%&('5

6 B 33°? A 8 79 - + 9 |/ ,
3,)- 8 |/ B ((N("%&6 (#

> =<: =0 9 8 +, 0, 9
) - 1 1 "%& $$$

( 8) A * @09 * v - 2 A
*2 <82 A 7 3 9 ;
3.7 g - 1 ## $%&(S$

* _ < -
- 2+ 1 ?.
+. *2 7 , -
(6! & $5>>

] 39 ) -1

8 [: - / 19 < 339
9 +89 3 X < = <9 37 ) -
? 9 =. 9 , 9 - .
9 1@ "15"%&$# 6

* 8 E + A ?
9 9 3 , ./ -1 $ "S%&#

8@cC



# *-* - - 4 - Q-8A -3 9 3 2

9 2 99 *1 - (>(15%" %& #>5 (
$ ; 2A 7 #<9* * 9,,-9 9,= &
= R/ 9, S #" %&> >
19, + =9 : + ,< : 99 3 3 3
;3 48 , -7? . 8 |/ B
((1>6" %&$>$( '#
5 8 = : /9 /
, .- =, 9 309, -= -= -
5" %& >#( $>
6 AA , 9 -* -= =, - -3) R
1, -< I " >%&'655 65
> + , < 9. * /=9 8 :
8, ? 2 A9 A1) - 3- 9 33
3 - 3 . 3 -= '666
* I5"%&# 6 15"%&# 6
( C -+ 2)7? 992 +2--4 C7 ++ 2 7
+ 4 ) C 7 + /-9 + 7 * $>6
3 . 3 -= =2 3 . 3 . .- -
8- (CI'$" %& 6
# 1 7 - 81- A < 3
3 -= *< 5!$6" %& ' #
# <9 1. -*< C 21< 8 2)2 /
<8 [/ * - . *73-A/ < A, <+
*/0 , 7 )2 » o0 = 1- A
9 . 3 ?55##5 = = . -= 33 .
3 -9 9 ,;,3 ) :
((>I'>" %&$($6 '5
# -2 < 7 92 ) 1 2 , <
* + 1- A7 - 8+ 3 . 3 -= ? 55##5
9 "% Y "% 9 9 9 ;
15" %&6 6
#w - G 2 ) * T793* *- <# , *$ + 3 =.
? " % : ) -9 Cy =3 .
3 -= @, $HH"$6%&'$S (

S@A



#$ A D9 * 7] 2 2/ - 8) * A -A19-

+ 8 .9< 9 8 44 9.3 3 ="7 S55##5% ) -
3 .9 - B @ TH'HY%E& B (
# /20 +9- + 9 1- A @.-27 33 . 3 ?55##5
3 . 3 -= 09 )- =, 1 1<
+ HH%& ($
#5  A- 7 - 87?22= .49 @ 4°* < 1 -
A8 *x7 |/ vy ) -3 3
-=  *1 - ((6'6" %& $%'(5%
#6 **. < A =9 2=7 - E .8 p? -
33 .3 3 . 3 . =9 9 . 7 %1
3 . 3 -= *1 - H#6>"PH%&$6> 6
#> <= @ = +1- ) ? 192 *19 *8
* * ?9 -, 7 <9 <9 A -2 :
A + - <? @ 3347 =2 7-/ 9
33 .& 3 y e, & 3 -= =
15" $%&>6"> 5>
# <= <9 19 *8 89. ? 7 7= 7 < C
< ==9 *< 9- ) 2.7 9= ? - 9 - 8*
7 IAA , <C <7-1/ 8 -
3 <66> # 9 -= 3 3 .& 3
Y 3 . 4 +- 1"(%&6%$6 ">
$ < ¥ 3 :?, 8 1 * @
9 *< -) 8 E9 1 < + 8 *
1=-4 7X9 , + - : 19;* 2?28
4 9. 9 3 = - 9 I, *
>I#("$%8&H6> (
$ =9 3 -) < , * 9
*C<- ) 1+. 4 <1 8- 4 4 9.3 3 =
) - - 9 * @  5!$"5%&$ (##
$ A- <.- <), + 9 * - -) 1
7 . : 3 3 =& 9 2 -= 3 ,
/ 9, 5I" %&>#' $$
$# @ 87? 3 - =,<C *C ?192 .
- 8 A,-**82 @ 4<=<8 2 - 44 3 3 =
)- 9 8< @ " %

8@D



$ C,??, 17 2782 7 E4 7 E- <

* - 27 ;2 =2 1, 9 6 3$"8<Cs#%
15 -= . 9 .
16 " #%&" > 6
$ 89228E, 1, -27 / -=
7, )-) .1 /9 1$5%$"6 >6%&$ 6 #
$5 < 8 [/ /9 99 E = < A 2
9 : 8 902 =902 1 < . ¥ - < -<
0 - < 1?- -* - 7 - 9 2 9
1, * <, 8 , 8 = 2, -= _
, 33 9, 1 9
16" %&>' (5
$6 9 09 ?2 8 1 , 3 - - #2
- D9 3 9 , 6! ("%&('6 5>
S - @ 9 -) * 9
- *? 9 +- 3847# 9 ,
9 * 18" %& 53('$
$( @ 2 ., 899 /9 = - A 19)
8 X288 3 847# 3 4
* 6! "$%&("
' 19 <:. [* < -9 * <Z
19 8 , 8 *<9 89,88 9 - 87
84"#%7 " - - . #t@?2 % , , )2 ) - 9
9 = 3 4 * > " 0%& " (

' 9 1 @9 79 + 8 1 [) D+
*, ? /7. 91 @ 9. 9 8 # 3
93 &3 9 . 3, 3

I 5" >%&$'55'
' ? ?= - 9 *:-3 9 = - <9
@33 - 12= ?29- 2@ F?) 1 < 33 18-
444 9 . 9 9 ) - , O - - .3 - 3
3 . .- @ (16" #%&#> (
H 2 49¢C * < , 12 71 2 -
1 . < 2* 1)77 <.-*8# =,?7C9,< 7 1A
). 8 9 * o=+ 7.+ - 7= <+
< ?7 - *8+ 1t/ 4 9 37?7 - <9, 9!

8@E



4< + 9 33 . 3.3 9 .- : I, *
I#5%" 6%& '(' 55

'$ - 1X2 < * 7 ?<,8+9 *< 7
* 9 A <1 Q - 1 9" . %=
- . -9 & 33 . 33 D ) -
: 9 9 + 9. 9 +
((("56"6%& #5 %
" 192 *2= 1- 1 *9 N9 ., +7 89
- 2 - 31C<6( - - #2 :
9 ) - : 1* 8- $16>"#%&'$# "
5 @01 < |7 +* 4 E 19, * 7,
? <C9 *- <<7 C . 9=).< 9 -
9.3 =9 9 = \ ) - - B
92 1 1 5"'%& 5>5 5($
'6 * Do+ = *82, - 3 -= &
) 3B4#TM 7T+M +@ -). -= +- S H#"%&
#
> .+, 84#7 , & 9 -,
/ (1(">%&" 5
'« . co9, 2 + 9 : 3 ., .,
I"#%&H#'( 6
5 , *-<+ G =729 B - /
7 8 , C - < 79 <,-=) , * < + 8
vV - V A - B < A7 7 33 9 384#7
-= 9 7 847# ? $6 9 9, /
>I$" %&# 5
5 ? - N1 C N 8, A 1 | 847#
9 99 9 ,)- . 9 3 TM7 9 7
v 16 " 6%&5>$ $
5 -, <72 ?9 ,* -33 -,
3 /4?#+# ) - 33 33 1 I# "%&(># (6
5 8. 9 C =2 1 |, , &) , 9 , )=
/ I'" %&65 6%
5% 2 A /9 8 -,7 7 .8 9 =
, 332, 33 = 933 , : 1 1 1 &$

8@5



5 - 2 + @ , 3-9
9

,9 - 3 .2 , @ , (($'(" %& (66>
5 - 4 2?,71 , 8- 9 -
3 3 |/ 1 F#" %&H#('
56 ? 2* 8 ? - * = .
- G 3 - = (('5#" %& ##
5> - =, + A ? .- 3- .
3--9 / 1, - ((("6"%&6%(5
5( ) * 27 . 33
, ; 9 ).* 1 16" %&5 6
6 9 4= < ? 1= 8 ?
= 9 =
"H" %&>(>($
6 < - *» 3, < 3 84#7
- 3 C -= . - 93
/19 = ,. $&M M
6 *- *- 1A A +@

. 91 >I>"0p&'5 5

6# 8 ? 2* 39 - . #H#H& 6 >#

64 3*8 2?2 33 99
@ , ((#>"#%&5"5

6 < A9 * - ) - 3, < <1
9 9 ,)-=. -= ,9 9

16" %&' 5' 6#

65 .4+, ? 8 ??
3=9 9 , )- 33 @ , (($U&5>'(

66 < 9== |9 92- -.. 1 * 7 @;
- - 9 - M . =,

M84# 2 ). +- =1 1 #HHESW&H#>S(
6> 990 * 8 * - 3 3

, *9 3 #1 5"8 >%&#6 (#>

3/

D9

33

8 M <4865

8@B



6( 3 * 8 ?? .3 )
I $"8 6%¢& #'6 55
> 9 8 = 2 v
+8 = - 39 9 3 33 -.
$'E" %N&S($H# 'S
> : 4
=, 9 9 ,3 3 &
, ; = 3 3 3
5!5"%& 5
> 7 A 7 2 + A ? A +- 3
9 - 3 3 =
I$" %&> #
>SH# -=*3 + - 1 -* @
7 9 = 9 3- 33
B " %&55 ' #
> @2 9 79 9 2 8 1
9 3 - -). D9 R 33 v
@ , 9$!"#%N& 6' 66
> < 8 ? - * D9 3
= , , 3 - = /9 (($#5("5%6(%&$ $
>5 2 ) 7 . ? 2%
9 3 9 - = (($! 53" 5$%& $5( 6
>6 8?2 A?. + : < = + 9,
, 2 2 = 3 14?7 #+#
(16" 6'%&$$6
>> 19 -9 < < * 7- + 87 ).
) & ) $! " %&HPP5 '5
> < 7?1 + i 3
9 , 3-9 "16"5%& ## $'
( <98 -,?2 = + E- *+, | - - - #
/ 9, ('>">%&5 6 $%
( 9 84#7 & -,
9, $'# %&S$ 5

3 .= 3
9 1
9 3 33
39 3
1
91 -~
=, 8 |/
- 9
3
3 3
+A 3
33
3 9
2 )
9 /

8,4



( + 1/ *+ , < 9
2 ) .& 9 -9
| #'5%8& $
(# - A 09, . -
). @ > 6"$ %&" 5
$ < ?* )8 C,* 9 9 3 84#7M8+
. 3-9 * @ 185 "$%&56 >(
(I < -+ l A 9 9:' y 9 @2 1 1
8< ? 92 * ?2 92 <9 [ -
, 9 - , )-3 9
9, 3 =, S %& (#(
G 8 **X 8 < * + . 9 -? = ? 87. *<
/1, +*/27 27?2 90 C 2* A *- 1
9 9, & ) -
$!# $"'565%8& $(6
(6 9 - - - + 9 9, 9
8 - "5%&$( 5(
(>
| "H#OO&H#$SP ">
(( 1 *+ 7 84#7 +@ -).
+ 1 - I#5"5%&# >
# 8 2 - 3 +@
9 , (! "%&5'55%
# - < + 8 *A, ? -*1 ./ - N @02
8, *E-97?77? *A C 9 8 -
3 , 99 19 ((('$ "56$#%&$5> 6
# 1 G9 * 4-= 3 3
99 - I#" $%& 6>6 > >
## A 8 * < /9 99 T
* , *13 ! 80
7, , -).= 9 31 $! 5"5%&>"
#$ 9 G < +0 =
4 9 2

, , - 84#TM 2

M2 M+@

8,8



9 -= 3, ) ,9 3

99 ,, 9 * ' " $%& $5# 66
#' E9 - 1 7 1 8 E, 2 /7
B= 8 04 + = 8- 2 .3
, , @G> = )-9 = - - 8
#16 "$%&>6( >6
#5 3 ?2 1 =9 7 ,C 9,
: 3 - 3 - - #2 *1

- 166" %&#6 5( 6'
#6 ? 3 92 2 -+, 2 3

- &1 9 =. $! $"6%&3$" 56
#> E ,9 8< 2 +9 * 7?29 ,?272. ., TE 9 7
+t@ -).& 9 9 )" )% @ < $!>"5%& #56 6
#( * ,1 <9<E 84#7M8+/ , , - 9 :

(! &(5
# E-*-,2* A, <09 @ 2 = + +- -
3  384#7 3 , )-3 . , 3 8
/ B 5! #'$$%& 5 (5 #
# < 3, < <4865 9 7?4 o ;
9 3 - 1* $
# AR S ?4 - D9 3 9 3
=. 9 1@ * ((>!' 6" %&# "'
HH# = < ,* - - ? 9 y 9 = =

3 ) 33 >SE" %&# >

#$% 100 E-,N : 889, 7 3 - v
= 9 = 9 -, 16 "(%&#> #
#' = * -/ C709=1 2 1)

8 , 1. ? 2 *@, ? 9 9 ,, =)

-). 8/ B ((6!($"#%&>5 5
#5 <G< + ,EE-, 09 8<C?9G 79 , <: 1&

9 ., 3 R -, (#'$%&# 6

8,@



#6 19 1 .<1 = *< 29= 4+ 9
-9 1 -1 - 1> 5" 068 (#
#> 9 /- C< 97 *49 3 9
3 =-: 9 = --. #2 M

3 -9- -.; 9= 3

(6! "(Yo8&## #

#( 2* 9--C :79,] 9*7-=

- - 9 =, - ,)_
9 ? . * 1 ((' # "5%& ">6 (>
# 2* CoO* 7 7 = @ , v, &
9 ,)-*4 | . 8 1" %& $ ##
# 4=,/ , 0 , 87 ,=9 89 3 3>
== ,)-3 3 3 = -
(>(! 5$"##%& ((*
# - 9 7@ 1+ 3 ,
- 3 - .8 < 11  (>15 $%&( 5
H# 2 1 Co 2 9 3+ =
.2 . ; , ? ,
#$ 2 7 793377 1 = 1
3,)-3 9 , 3
= ? , 8 |/ B (>6!>$"#%&>#6 $

+
(1$"#%& (



