
P
� � �

r
� � � � � � 	 � 
 � � 
 � � � 
 � �

T H E R A P E U T I C  C L O N I N G

Reproduction 

In � � � � � � � � � � � � � � � � � � �  �  ! �  " # " $
" # � % & # % ' � � % � � � � � � � � � �  � � � �  � % ( ) � � � $
# � �  ! # � � � � " � � � � � #  � � � � # � � � #  % ' � �
' � � " � � � � % � ' � * � �   � � � � � � " # % % � ' ( � # % $
� � � ) % � % �  � � �  � � � � # � � � � ! ! � � � � % + , � � $
" �  % � � #  � - � � � � . � � � � / 0 ,  � � � 1
� � �  � � % * � � � & � � � � ( � # �  � � ' � � "
� " ( � ) �  � � � � � �  � � � � � � � #  % ' � � � � � �  � �
�  � � � � # � � � � � � ) � � % . � * � % � % � # ( � � % * �  !
� * � � � �  �  ! � � � � � � � � � % ' � � ' # � " #  � " # � %

+ 2 � � � # � % �  . � � � 1 / 0 3 � � �  ! � * �  � 4 � � 5
) � # � % . � � �  �  ! � � � *  � � � ! ) * # % ( � �  ' � � $

� * � � � � � � � � � � � #  � � 4 � �  � � � � � � � ! %
+ 6 � # � * � � � � # � 0 . � � � � / . ! � # � % + 7 * #  ! � � # � 0 .
� � � � / . ( � � �  � % + 8 � " % � � # � 0 . � � � 9 / #  �

� * � % � % " �  : � ) % + ; �  ! � � # � 0 . � � � < / . ( � �
# � & # ) % � % �  ! � " ( � ) �  � � � � � � % # %  � � � � # �
� �  � � % ' � � � � �  �  ! 0 ,  � � � < ' � � � * � ' � � % �
� � " � . # � � � � � �  � � � � � � % * # � � ( � �  
� " � � � ) � � . % � � � � % % ' � � � ) � � �  �  ! # % * � � �
( ) � � � # � �  ! = 3 � � � ) > ' � � " #  � & � ? % � � � � �
� � � �  � � � � � % + 2 � � " � � � � # � 0 . � � � < / 0 8 � ( $
% � @ � �  � � ) �  � � � � . � � ! * � � # � � � % & � � �
� � �  � � ' � � " # � � � � � � � � % � ' # % �  ! � � � �  � �
#  � " # � + A # � � � � # � 0 . � � � � / 0 ,  B 5 5 5 ' � �
� * � ' � � % � � � " � . � � �  � � � # � � � % & � � � � � � $
� � � � � ' � � " # � � � � ' � ( � � ( � # % � � � � � % # ' � � �
� * � � � � �  ! $ � � � " � � � � � � � �  � � � � � + A � ( � � #
� � # � 0 . B 5 5 5 / 0 8 � � � � # � � � �  � � � # � � � % � '
' � " # � � #  � " # � � ! �  � � ) � � * # � � # � % �
( � �  ! �  � � # � � � ' � � " # � # � � � � ) � ' � � ' ' � � $
�  � # � � � � � � � � � ) � � % + A # � � � � # � 0 . B 5 5 5 / 0

C �  � � �  �  ! � � � " # � � � � �  �  ! & � � * # � � � �
% � " # � � � � �  � � � � � � % . #  � � # � � � � � � # � � ) � � � $
� � #  � ' � � � * � � * � % � % " �  : � ) " � � � � .D " � � � � #  � � % � # � � * � � % * # � � � � � �  � � )
� � � � � � � � � * � ' # � � � � � � � � ( � # �  � � � !  #  � )
' � � " � � �  � � � " ( � ) � % 0 E � � " � * � � � � ( % � � $

� # � � �  % � * � ) � �  � � � � � � � * # � � � � " # � � F G
+  � � � � # � � � #  % ' � � / # � � � # � % � � ( � � * # � $

� �  ! � � ( ) % � � � � � � � " � � � � � � # � � � @ � � � � $
" �  � % ' � � " � � � � � � % � �  � � � # % % � " ( � ) � * #  
�  � � * � � " # " " # � % H + 8 � " � � � ) � � # � 0 .
B 5 5 I / 0 8 �  � � � * � � � � %  � ' � � � * � � � � � # � � � �
�  ' � � " # � � �  �  � � # � % � ( � � �  � � �  % � � ' # � $
� � � % � � % � �  % � ( � � ' � � � * � % �  � ! # � � � � ' �  � $
�  ! % �  � * � % � % " �  : � ) � � �  �  ! . � � # % �  $
# ( � � � �  � � � % � �  % % * � � � �  � � ( � � � � � �  � � )
� � # &  #  � � 4 � � # � � � # � � � � � � � * � � � � � $
" # � � % 0
E � � ' � � � � � # � � � � � # � � �  % �  � � � � � � � � � � � �
� � �  �  ! � � & � � � ( � � " � � � � #  � � � # � � #  � �
' � � � * � � �  � � � �  � � � % � #  � �  ! � ' * � & � �
� � J � � �  # � � #  � � � � � � ! � # " * � " #  # � � � �
� � � � % ( ) " � � � �  " � � � � � � # � ( � � �  ! �  � � � $
�  ! 0 ,  � * � % � �  � � 4 � . & � * # � � � � � �  � � )
% � # � � � � #  � � � � # � � � � # � * � % �  ! # � � � �
* � " #  � � # � � #  ! � #  � � � % # � � � � % #  � % : �  
' � ( � � ( � # % � % ' � � % � " # � � � � � � �  � � � � # � � � #  % $
' � � + 8 C F G / �  � � �  � � � � # � � � ( � � �  �
� � � ) � � % � � � � % � #  � � 4 � �  � � * � � ' ' � � � �  � )
� ' �  � � � % � � � � � % $ % � � � � ' � � 8 C F G & � � * � * �
# � " � � � % � # ( � � % * # % � � � � % � ' ( � � # % % # ) % ' � �
� � ' ' � � �  � � ) � � % � ' * � " #   � � � � # � � �  � �
� � � � % 0 G * � ( � � �  � � � � ) � � � % #  � 4 � � � � �  �
#  � * � ! * � ) � ' ' � � � �  � " � � � � # % � � � � � � � � � %

Reproductive and
therapeutic cloning:

what are the perspectives 
for medicine? 

DrK L M N O P O O Q R S T R RU R V M N W Q R S W X Y Z [ S M R \ X O X ] [ M S ^ _ ` T W R W N a \ Tb S a c R N T a W [ d X T V a W M O P S S T ` N e \ f g h e T W N a M

i j k l m j n o n n p q r s q q



a

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

� � � � � � � � � � � � � 
 � � 	 � � � 	 � � � 	 � � � � � � � � � � � �
� 
 � � � � � � � � � � � � � � � � � � � � � � � � �  � � 	
� � � 	 � � � � � � � � � � � � � � � 	 � � � 
 � � 	 � � � � � � �
� � �  � � � � � � � � � � � � � � � 	 � � � � 	 	 � � � � 	 � � � � �
� � � 	 � � � � � 	 � � � � � 	 ! 	 � � � � 
 � � � � � � 	 	 �  � �
� � � 	 � � � � � � 
 � � 	 � � � � � � � � 	 � � � � � � � � � � �
� � � �  � � � � � � � � � � �  � 
 � � � � � � 
 � � � � � � � �
� � � � � � � � � 	 � " � � � � � 	 � � � � � � � � # $ $ % � �
� � � � � � � � 	 	 �  	 � � � � � � � � � � � 	 � � � � � � � !
� � �  � & � � � � � � � � � � � � � � � � � � & � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � 
 � � � � � � 	
� � � � � � � � � � 	 � � � � � � � � � � 	 � � � � � � � � 	 � !

 � � � � 	 	 � 	 � � � � � � � � � � � � � � � � 	 
 � � � � � � � !
� � � � � � � � � � � � � � � � � � � � � � � � � � � ' �

� � � � � � � � � � 	 � � � � 	 	 � � � � 	 � � � � � � � � � � �
( ) � 
 � � � � � � � � � � ' � � � � � � � � � � � � � �
� � � � � 	 � � � � � � � 
 � � � � � � � � � � � � 	 
 � �
� � � � � � � � � � � � � � � � 	 
 � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � * � � � � 	 � � � � � 	 � � � � � �
� �  � � � � � � � � � � � � � � � � 	 � � � � 	 	 � � � � � �
� � � � � � � � � � � � � � � � � � ' � � � � � � � � � � � � � � 	 �
	 � � � � � � 
 � � � � � �  	 � 	 � � � � � � 
 � � � + �  
� � � � 	 � � ' � � � � � 	 � � � 
 � � � 	 � � ' � � � � � � � � �  !
� � � � � 	 � � � � � � � � � � � � � � 	 � � � � � � � � ' � � � !
� � � ' � 
 � � � � � � � 	 
 � � � � � 	 � � � � � � � � � �
� � � � � � 	 �  � � � �  � � � � � 	 � � 
 � � � � � � � � � !
� � � � � �  � � � , � � + � � � � � � � � � � - � � � � � � !
� � � � � � � � � � � � � � � ' � 
 � � � 	 � � � � � �
� � � � � � 	 �  � � �  � � 
 � � � � � 	 � � � � � � � �
. � +  � � # $ $ # � � � � � � � � � � � ' � 
 � � � � � � � �
� � � ' � � � 
 	 � � � � � � � � � � � � 	 � � � 	 � / � � � 	 � �
� � � � # $ $ � � � � � � � � ! �  � � � � � ! � � � � � � � � � �
� � � � � � � � � � � � � 	 � � � �  � � � � � 	 � � � � � � '
� � � � � � � � � ' � � � � � � � � � � 0 � � � � � � � � � � � 1 � �
2 � 	 � � � � � � � 	 � � 	 � 
 � � � 	 � � � � � � 	 	 � � � �
� � � � � ' � � � � � 
 
 � � � 	 � 
 � � � � � � � � � � � � � � � � !
� � � � � � � � � 	 
 � � � � � � � � � � � �  � � 	 � � � � � � � �
� � � � � � 	 � " � 	 � � � � � � � 3 � 4 � � � � � � �
� � � � � � � � � � � � � � � � � 
 
 	 � � � � ' � � �  
 � � �
� � � � � � � � � � � � � � �  � � �  � � � � � � � � 
 � � �
� � � � � � � � � � � � �  � � � � � � � � � ' � � � � � � !
� � � � � � � � � � � � � � � � 	 �  � 5 � � � 	 � � � � � �

� � � � � � " � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � ! 	 � � � � 
 � � � � 3 � 4 � � � � � � � � !
� � � � 	 � � � � � � � $ � % � � % ) � � � � 
 � � � � � �
� � � � � �  � � � � � � � � � � � 	 � � � � � � 	 � � � � � � '
� � � � � � � � � � � � � � � � � � � � � � � � � � 	 �  � � � 	
� � � � � � � 	 	 � � � �  � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � # $ $ $ � � " �
� � � � � � � 	 � � �  � 	 � � ' � � � � � � � � � � � 	 � � � � 	
� 	 � � � � � � � � � � � � 	 � 	 � � � � � � � � � � � � � � 	
� & � � � � � � � � � � 	 � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � 	 �  � � � � % � � - $ ) � � 3 � 4


 � � � � � � � � � � � ! � � � � �  � � � � � + � � � � � � � � �
# $ $ 6 � �
0 � � � 	 � � � + � � � � � � � � � � � � � � � � � 	 � � � � � � � !

 � � � � �  	 � � � � � � � � � 
 � � � � � � � 
 � � �
� � � � � � � � � � � � 
 � � � � � � � " 7 , � � � �
� � � � � � � � � �  � 	 � � � � � ' ' � � � � � � � � � � � � �
4 
 � � � � � � � � � � � � � � � � � � � � � � � � 	 
 � � 	 � � � � 

� � � � � � � � � � � � � � � � � � � � ' � ! 	 � 8 � � 
 � � � 	 � 	
' � � � � ' � � 	 � � � � � � ' � � 
 
 	 � � � � ' � / � � � � � � �
� � � � � � � � � 9 : � � � 	 � � � � � � � � � � � 9 � � � � � 	
0 � 	  � � � � � � � ; � � � ' � � � � � � � � � ( � � � 	

� � � � � 	 � � � � � � � ' � � � � � � � � � � � � 	 � � �
� � 	 � � � � � � � � � 
 � � � � � � � � 	 � � � � � � � � � � �
� � � � � � � � 
 � � * � � � � � � � � � 
 � � 
 � � � � � � !

� � � 	 " 7 , � � � � � � � � � ' � <  � � � � � � � � � �
# $ $ $ � � � � � � � � 	 � � � 	 � � � � � � � 	 � � � �
� � � � � � � � � � � � 	 � � � � 
 � � � 	 � 	 � � � � � � � 0 �
	  � � � � � � � � � � � � � � � � � � � � � � � � � �

 � � � 	 � 	 � & � � � 	 	 � � � � � � � � � � 
 " = , # 2 � �
� � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � ' 	 �
� � � � � 
 � � � � � � � � � � � 	 + 	 � 	 � � � � � � � � � � 
 � � � �
� � ' � � � ' � � � 	 � 	 � � � � 	 � � � � � � � � � � � � !
� & � � � 	 	 � � � � 	 � � � � � � � � � � � �  � 	 	 � � � � � � �

� � � � � � � � � � � � � � �  � � � � � � � 
 � � � � � � � � !
	 � � � � � � ' ' � � � � � � � 	 � ; � � � ' � � � � � �
# $ $ � � � " � � � 	 � � � � � � ' � � � � � � � � � � � � ' � !
� � � � � � � � � ' � � � � � � �  � � � � � � � 	 � ! � � � � � �
' � � � � � � � � � � � � � � � ' � � 	 � � 	 � � � 	 � � � � 
 � �
� � � � � 	 � � � � � � � � � � � � � � � � � � � � 
 � � � 	 � � �
� � ' � � � � � � � 	 � � �  � � 
 � � � � � � � �  � � � � � � !
� � � � � � � � � � � � � � 	 � � � � � � � � 4 � � � � � � �
� � 	 � � � � � � � 	 � � � � � � � � � � �  	 � � � � � � � � � �
� � � � � � � � �  � 	 � � � � � 	 � � � � � ' � � � � � � � � � � � � � ' �
� � �  � � � � � � � � � � � �  � � � � � � � � � � � � � � � 
 � �

� � � " = , # 2 ' � � � � � � � 	 � 	 � & � � � 	 	 � � �
� � � � � � 	 � � � � � � � � � 	 � � � � � � � � � � � � � � � � !

� � 	 � � � � � � � � � � � � � � � 	 � � � + � �  � 	 � � � 	 � � �
� 
 � � � � � � � � � � �  � � � � � 	 	 � 	 � . � � � � � � � � � � � �
# $ $ � � � � � � � 	 � � � � � 	 ! 	 � � � � 
 � � � � 
 
 � � � � � � 	
� � ' � � � � � � � � � � � � � � � ' � �  � & � � � � � � � �
	 � � � � & � � � � � � � � � � 	 � � � � � � � 
 
 � � � � � � 	 � �

� � � �  � � � � � � � � � � � � � � � � � � � � � � � �  � 	
� � � � � � � � � � 	 � � � � � � � 	 � � 
 � � � � � � � � � 	
� � � � ' � � � � � � � � � � � � 
 � � � � � � � ! � � � � � � � �
� � � �  � 	 � � � � � 	 � � � � � � � � 
 " 7 , ! � � � � � � !
� � �  ! � � � � � � � � � � � � � � � � � � � � � � � � � � �

 � � � 	 � 	 � � � � 
 
 	 � � � � ' � � � � � � � � � � � � � � !
� � � � � ' � � 
 � � � 
 � � � � � � � � 	 � � 	 � � � � �
� � � � � � 	 � � � � � � � � � � ! � � � � � � � � � � �
� 	 	 � 	 � � � � � � � � � � � � � � � ! � � � � � � � � � " 7 ,
� � � " 
 � " ! � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � 	 + 
 � � � � � 	 
 � �
� � � � � � � � � � � � � � � � � � ' � � � � � � � � � � 	 !
� � 	 	 � � � � � � � � � � 	 � � 
 � � � � � � � 	 � � � � � � � 	 !
� � ' � � � � � 	 � " � � � � � 	 � � � # $ $ � � � � � � � � � �  
� � � ' � � � � � � � � � � � � � � � � 	 � � � � � �  � � � � � � � 

' � � � 	 � � � � � � 	 � � � � � � � � � � � � � � 	 � � �
� � � � ' � 	 � � 	 � � � � � � � � � 
 � � � � � � 	 � � � 	
� � � � � � � � � 	 � ' � � � 	 � � � � � � � � � � � � � � 	 � � � � � �
# $ $ 6 � � 4 � � � � � � � 	 	 � � � 
 � � � � � � � 
 � �
� � � � � � � � � � � � � � � � � � ' � � � � � � � � � � � � � �
� � � 	 � � � � � � � � � � � 
 � � � � 
 � � � � � 	 � � � � � �
� � � � � � � � � � � � � � � 	 � � � � � � � � � ' � � � � � �
� � � � � � �  � � � � � � � � � � � � � � � � �  � � � � � 	 �
� �  � � � � � 	 � 
 
 � � � � � � � � � � � � � � � � � � �

4
> ? @ A B

r
C D E F G H I C J K L M N O C J

T H E R A P E U T I C  C L O N I N G

Cloning efficiency 

in goats and cattle

can be improved by

exposing the donor

nucleus from 

blastomeres of a

cloned embryo 

again to the 

oocytoplasm during

a second recloning

step

Fi
P Q R S T



P
� � �

r
� � � � � � 	 � 
 � � 
 � � � 
 � �

e
� � � � �  � � � � � � � � � � � � � � � � � � � � � � � � � � �

�   � ! � � � ! � � � � � � " � � � # ! � " " � � ! � � � �
� � $ � � % � # � � � & $ � � � � � " ' � # � � � �
� ( ! � � ( �  � � � � � � � " � � � � � � �  � ! � � � � #
� � � � � � � � � � � " � " ' � � � ! � " � $ � � � � # ( � � � �
� � � ! � � # � � ! � � � � � � � " � $ ) " ' ( � $ � � � � � � � " *
� � � " ' � � & $ � � ( � � " � � �  � � � � � � � � !
� � � � # � � � � � � + , ' � � � � � # - � ) . / / 0 1
, � 2 � � " ! ' � � 2 � � " � � � ) . / / / 3 �

4 ' � " ' � � � ( ! ' � � � " � ! ' � � � � � � + 5 � � . 3 6 � � �
� � � ( ! ! � � �  ( � � � � $ $ � � � # " � ' ( � � � � � $ � � *
# ( ! " � � � # � $ � � # � � � � ! � � � " �  � ! $ � � � � � � �
� � # � � ! � � � � ! ! � $ " � � ! � + 7 � � � � � � � � )
8 9 9 . � 3 � : � � ! � � " � $ � � � � � $ � � � � � � � �
� � # � ! � � $ � � ! " � " � � � � � � � � # � � � � � � � �  
: ; : < = + � � " � � � � " � � � � � � � � � ! � � " � � � �  
� � � � � " � # � � $ � � # ( ! " � % � " � ! ' � � � � � � ! � � *
" � � � 3 ' � � � � % � � � � # " ' � " " ' � � � > ( � � " � � � �  
" ' � � 6 � ( � # � � 6 � � � � � � " � $ � � % � # � ' ( � � �
! � � � � � �  � � $ � " � � � " � � � ! � � � � ! � � � � � � # � *
! � " � # ! � � � � + ? � " � � � � � ) 8 9 9 . 3 � < � ! � � " � � )
, � % � � � � # ! � * 6 � � 2 � � � � � " � � � � # � ' ( � � �
@ � A = � � � � � � � � � � � � � " � � �  � � � � � � ! " � � !
 ( � � � � �  � � � � ( ! � � � " � # ' ( � � � � � ! � " �

6 � " ' � � � # ( � " � % � � � � � � � � � ( � � � � ! � � �  � � �
� # � � � � � = ' � � ! � � � � # � � � � � � ' � � # � % � � *
� $ � # " � " ' � 0 * " � . 9 * ! � � � � " � � � � � # ' � �
� � � � � ( � � � > ( � � " � � ! � � � $ � � � � � % � #  � �
 ( " ( � � $ ( � $ � � � � + , � % � � ) 8 9 9 B 3 � < � ! � � " � � )
# ( � � � � � $ � � � � ! � �  � � � � ! � � � - � � # � � )
, � % � � ' � � � � � � ( � ! � # " ' �  � � � " " � � � �  � � � �
( " � � � �  � ! � � � � # ' ( � � � � � � � � � + - � ( *
� � � ! � ) 8 9 9 C 3 � � ( � � � � " � � ) � � $ � � # ( ! " � % �
! � � � � � � ' � � � � � � � � $ � � 2 � # � 6 � � � # * 6 � # �
� � � " � � � � � # � � $ ( " �  � � � � # � � � � � � " � " �
� $ $ � � ! � " � � � � � � � # � ! � � � �

Therapeutics 

:  � 6 � � � � � � � � ) : � � � � ! � � � � # : ( � *
" � � � � � � � � � � � � ! ' � � � � ( ! ! � � �  ( � � � � � � *
� � � # " � ! ( � " ( � � � � � � � � � � ! ! � � � �  � � � D
" � E # � � � * � � # ' ( � � � $ � � � � $ � � � " � " � � �
� � � � � � � � � # $ � � � � � # � � � � � � � ! � � � �  � � �
D " � / 6 � � 2 � * � � # ' ( � � � � � � � � � � � �
� ( � " � � � � � ( " � � " � � � � � � � # � � + = ' � � � � � � "
� � � ) . / / 0 1 @ ' � � � � � " " � " � � � ) . / / 0 3 �
F � � � � � � � ! � " � � + F @ 3 ! � � � � � � # $ � � � � � *
# � � � � � � � + ; G 3 ! � � � � � � � � � � # � $ � � � # � � #
� � � � " � � � " ' � � � � � � � � � � � ! � � # $ � � � �  � � � *
" � % � ! ' � � � ! " � � � � " � ! � � % � � � � � � ! � � � # � % � *
� � � � � � � ! ( � " ( � � � F @ ! � � � � � � � # � � � % � #
 � � � " ' � � � � � � ! � � � � � � � + 7 � H 3 �  ! ( � *
" ( � � # ' ( � � � � � � � " � ! � � " � $ � � # ( ! � # � � � �

% � " � �  � � " � � � I � " � � �  � � ! � � � � ! � � $ ( � $ � � � � � �
� � � � � " � # � � $ � � # ( ! " � � � � � # # � � � " � # � �
$ � " � � � " � � J ( � � � F @ ! � � � � � � � � ! � � � �
� � " � � � � � ' � # � � � � � ! " � � � � � # � & $ � � # � � �
� � # � % � # ( � � 7 � H ! � � � � � � � �  ( � �  � � � � � #
( � # �   � � � � " � � " � # � � � $ ' � � � � � �
J ( � � � � � � � � � * # � � � % � # F @ ! � � � � � � � � �
� � $ � � � � #  � �  ( " ( � � " ' � � � $ � ( " � ! $ ( � *
$ � � � � " � � � ! � � � " � " ( " � � � � � $ � � � # �  � ! " � % �
� � � � � � � � " � � � � � � ! � " ' � � � � � ! � $ � � � � �  
# �   � � � � " � � " � � � � � " � � % � � � � " � �  " � � � ( � �
� � # $ � � � � � � � � � � � � � � � � � � � � " � % � $ � " � � " � � �

+ : � � ' � � � � " � � � ) 8 9 9 9 3 � = ' � � � $ � ( " � !
! � � � � � � ) 6 � " ' " ' � � � # �  � � � � � " � # � � $ � � *
# ( ! " � % � " � ! ' � � � � � � � �  � � " ' � � & " � � ! " � � �
� � # � & $ � � � � � � �  ' ( � � � F @ ! � � � � ) 6 � � �
� $ � � ( $ � � % � � � � # > ( � " � ! � � " � � % � � � � � �
� $ $ � � ! � " � � � �  � � " � � � � $ � � � " � " � � � � � # � *
! � � � � = ' � � � $ � ( " � ! ! � � � � � � � � � � � $ � � *
 � � � � # � � ( " � � � I � � � # � � � " � # $ � � � � $ � � � *
" � " � � � � � � � � � �  � � � 7 K 5 � � # 7 � @ 7 $ � � *
� � � � � � � � � � � ! � � � " � � � ! � � � � # � � � � � � �

% � � � ( ! � � � � " � � � �  � �  � � � $ � " � � � " � L
� � � � " � ! ! � � � � � � " � � � ( ! � � � " � # � � ! � " � �

+ 5 � � 8 3 � = ' � � � " " � � ! � � ! � $ " 6 � ( � # �   � � �
( � � > ( � � $ $ � � " ( � � " � " � � � " � � � � � ' $ � " � � � " *
� $ � ! �  � ! � " � � ! � � � �  � � � � � � � � � � " � % � " ' � � *
� $ � � 7 �  ( " ( � � � $ $ � � ! � " � � � � � " � � � � � � � � �
� � % � � � � � # " ' � " � � � � � � � � � � � ) �  " � � � $ � � " *
" � � � " ' � � � � " � " 6 � � � � � � � � � ) 6 � � � $ � � *

% � # � � ( � � > ( � � $ $ � � " ( � � " � " � � � $ � � � "
� � � � � � � � � � � ( " � � � � � # " � � � " � � � � � ' � � #
! � � � $ � � � � � % � � " � � ! � � � �  � � � " ' �
� � � � I � � � " � ! " 6 � � � � � � � � � @ ' � ( � # " ' � � �
� � � � ( ! ! � � �  ( � $ � � � � � � ! � � � % � � � � � � � " � �
! ' � � # ) � " � � � $ � �  � " � � " ' �  ( " ( � �  � � � � " �
� 6 � ! � � � $ � � � � � % � # � � � � " � ! � � � � � � � � � *
� � � ! � " � � ! � � � � + 7 � � � � � � � � ) 8 9 9 . � 3 �
7 � � $ ( � � � ! � � " � � � �  � � # $ � � � � � � � � � � � )
� � � � � � � � � # ! � * 6 � � 2 � � � � � $ � � " � # � � � � " � !
! � � � � ( ! � � � � " � � � �  � � + @ � A = 3 � � ' ( � � � �
� � " ' � ! � � " � & " �   ( " ( � � " ' � � � $ � ( " � !
! � � � � � � � M � � � �  � � � � � � � � " � � � # ! ( � ( � ( �
! � � � � � � � ( ! � � � � # � � � � " � $ � � ) " ' � �
� � " � � � � # " 6 � � � � � � � � � � � � � � � � " ' � "
' � % � � � � � � # � � " � $ $ � # # � % � � � $ � � � "
� � � $ � ! " � % � � � � " " ' � C * ! � � � � � # E * ! � � � � " � � �

+ � � � � � � � � " � � � ) 8 9 9 . 3 � J � 6 � % � � ) � " " ' � �
� � � � � � � � � � � � � ! � " � � � ) � " � � ! � � � � ! � � � � "

� � " � � � � � � � " � # ( � # � � ! ( � � � � " � � � " � ! ' *
� � � � � � � F � � � � � � ' � % � " � � � ! � $ � � � � �  
# � % � � � $ � � � � � � � # � � " � � # % � � ! � $ � � *
� � $ � � � " � " � � � � " � � � � ) 6 ' � ! ' � � � � ! � � � � � �
$ � � � � > ( � � � " �  � � � " � � ! � � � � � � � � " � � � �

< � ! � � " � � ) ? � � � � � � � � � � � ! ' � � � ' � % � $ ( � *
� � � ' � # � " � � � � � % � # � � ! �  � � � � " � � � � � ' � � �
' ( � � � F @ ! � � � � # � � � % � #  � � � � ! � � � � #
' ( � � � � � � � " � ! � � " + J 6 � � � � " � � � ) 8 9 9 C 3 �
: � � � � � � ( � � � ) � ' � � � � � � � � � � � ! ' � � � ' � % �
� � ! � � " � � � � $ � � " � # � ( ! ! � � �  ( � @ � A =
( � � � � � � ( ! � � � " � # � � � � � " � � ! � " � �  ( � � #

6 � " ' ' ( � � � � # ( � "  � � � � � � � � " ! � � � � � 5 � � �
" ' � # � % � � � $ � � � ! � � � � # � � � � � � � " ' � �
' � % � � � " � � � � � ' � # � � % � " � � ! ( � " ( � � � �  
� � " � � � $ � ! � � � * # � � � % � # F @ ! � � � � + � ' � � � "
� � � ) 8 9 9 B 3 � @ ( ! ' � � " � � � $ � ! � � � � � � � � � �
� � � � � � % � � � � $ � " � � " � � � � � ( � ! �  � � � " � �
! � � � � � � � � � ! ' � � " ' � � � $ � ( " � ! ! � � � � � � �
5 ( " ( � � � & " � � � � % � � � % � � " � � � " � � � � 6 � � � � �
� � > ( � � � # " � # � � ! � % � � " ' � � � � � � � � � !
! � $ � ! � " � �  ' ( � � � � # ( � " � � � � " � ! ! � � � �
� � # " ' � � � � � � � � " � " � ! � � � " � � � � � � � � � !
� " � � ! � � � � % � � ! � � � � � �  � � " ' � � � $ � ( " � !
$ ( � $ � � � � �

4 � " ' � � � $ � ! " " � ' ( � � � " ' � � � $ � ( " � !
! � � � � � � � � � � � � � �  # � % � � � $ � � � ! � � � � #
� � � � � � � � � � � � � � " � # � � $ � � # ( ! " � � � ) �
� � % � � # � � ! � $ � � � � �  � � � " � ! ' � � � � � � ) # � # � *
! � " � # " � � " � � ! � � � " ' � � � $ � � � � � � � � � � � " � % �
� � # � ! � � �  � � � % � � � � " � �  ' ( � � � # � � *
� � � � � ) 6 � � � � � � � � �  � � " ' � � � � �  � " �  
$ � " � � � " � L ' � � � " ' � 5 � � " ' �  ( " ( � � ) � ( � � � ! � *
� " � 6 � � � ' � % � " � � � " ( $ " ' � $ � � $ � � � ! � � � *
" �  � ! ) � � � � � � � # � " ' � ! � � � ( � � � ! � � ! � � � � � �
' ( � � � ! � � � � � � 6 � " ' � " � � ( � " � $ � � � $ $ � � *
! � " � � � � � � � � # � ! � � � �

Fi
N O P Q R

T H E R A P E U T I C  C L O N I N G



5
� � � � �

r
� � � � 	 
 � � � 
 � � � � � �

T H E R A P E U T I C  C L O N I N G

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

� � � � � � � � � �

1 � � s
� � � � � � � �  � ! " � # � � $ % & ' � ( ) � * ) + � , - . . . / 0 1 ' 2 3 ' ! ! % 1 � ' � � 4 5 � & 6 7 ' & ' 1 � � & % 8 ' � 8 9 � � ' 7 ' & ' � � 1 + 9 & � : ' & ' � � ' � � 4 5 ; * < = > ? < = ;

- � @ ' � A 9 9 6 + B � � � & 6 ' � % 9 & : @ � � @ 9 & C D � � & 1 E F � ' 1 � ! � , > G G = / @ + � 1 � 9 8 ! � � 7 ' 3 � ! H ' % 1 � � 1 6 ' H ' ! 9 4 ' 6 8 � 9 2 + & H + 1 � 9 ? 6 ' � + H ' 6 A 9 H + & ' ' 2 A � 5 9 % � � � ' � + 9 7 ' & 9 ! 9 7 5
< < * - - ; ? - I - �

I � @ ' 1 1 % C F � � @ 9 � 6 + 7 & 9 & J � � F + ! ! ( E � ' 1 � ! � , - . . > / E ' 4 � 9 7 � � 2 2 + & 7 9 8 1 ' ! 9 2 ' � � % ' � 3 1 + H + 1 5 � & 6 � ' A D + ! 6 + & 7 9 8 1 ' ! 9 2 ' � ' ! ' & 7 1 � + & 3 ! 9 & ' 6 3 � 1 1 ! ' � K L � 0 G M
, I / * > . ; ; ? > . M - �

< � # � ' & N � F ' O P � Q + D � � ' 1 � ! � , - . . I / ' 2 A � 5 9 & + 3 % 1 ' 2 3 ' ! ! % 7 ' & ' � � 1 ' 6 A 5 & D 3 ! ' � � 1 � � & % 8 ' � 9 8 � D 2 � & % 9 2 � 1 + 3 & D 3 ! ' + + & 1 9 � � A A + 1 9 9 3 5 1 ' % � # ' ! ! E ' %R & ! + & ' S > I * - = > ? - T <
= � # + A ' ! ! + ( @ � �  + ' % % ! + & 7 � � � � # D & & + 8 8  � ' 1 � ! � , - . . > / � 0 9 2 � 1 + 3 3 ' ! ! & D 3 ! ' � � 1 � � & % 8 ' � + & � D 2 � & % * 4 � 9 & D 3 ! ' � � � & 6 ' � � ! 5 ' 2 A � 5 9 & + 3 6 ' H ' ! 9 4 2 ' & 1 � ( E ' 7 ' &) ' 6 - , ' ? A + 9 2 ' 6 � L 9 H � - T � - . . > / �
T � B H � & % ) ( � � : D � ' � # � � Q 9 + " ' ( C � , > G G G / ) + 1 9 3 � 9 & 6 � + � ! C L � 7 ' & 9 1 5 4 ' % + & & D 3 ! ' � � 1 � � & % 8 ' � ? 6 ' � + H ' 6 3 ! 9 & ' 6 % � ' ' 4 � L � 1 D � ' : ' & ' 1 + 3 % S - I * G . ? G I; � U D ! " � ( � ( � � � U + � % 1 L Q � � ) 9 9 � E ) � , > G G T / L D 3 ! ' � � 1 � � & % 4 ! � & 1 � 1 + 9 & + & 2 � 2 2 � ! % * � ' 2 9 6 ' ! ! + & 7 9 8 1 � � & % 4 ! � & 1 ' 6 & D 3 ! ' + D & 6 ' � 1 � ' + & 8 ! D ' & 3 ' 9 8 2 � 1 D � � 1 + 9 &4 � 9 2 9 1 + & 7 8 � 3 1 9 � � @ + 9 ' % % � 5 % > M * M I = ? M < . �
M � F V � & 7 W 0 � � E 5 D N ( � � K � � " ( F � ' 1 � ! � , - . . < / B H + 6 ' & 3 ' 9 8 � 4 ! D � + 1 4 9 1 ' & 1 � D 2 � & ' 2 A � 5 9 & + 3 % 1 ' 2 3 ' ! ! ! + & ' 6 ' � + H ' 6 8 � 9 2 � 3 ! 9 & ' 6 A ! � % 1 9 3 5 % 1 � K D A ! + % � ' 6

9 & ! + & ' U ' A � D � � 5 > - - . . < S > . � > > - T X % 3 + ' & 3 ' � > . G < = > = , 0 3 + ' & 3 ' B Y 4 � ' % % E ' 4 9 � 1 /
G � F 5 1 1 ' ! K � � J + D 8 8 C � � Q � D � + & 3 + " ( � � 0 3 � 2 + 6 1 ) � ' 1 � ! � , - . . . / E + % " % 9 8 + & H + 1 � 9 4 � 9 6 D 3 1 + 9 & 9 8 3 � 1 1 ! ' � & 6 % V + & ' ' 2 A � 5 9 % * � A ' � � � 1 + 9 & % + & 3 � � 9 2 9 & % 9 2 '

& D 2 A ' � % � � + A 9 % 9 2 � ! E L � 7 ' & ' � 3 1 + H � 1 + 9 & � & 6 4 ' � + & � 1 � ! 4 � 5 % + 9 ! 9 7 5 � F D 2 E ' 4 � 9 6 > = , 0 D 4 4 ! = / * M ; ? G ; �
> . � $ ! ! 2 ' & % ' '  � � F 9 4 4 ' K # � , > G M > / L D 3 ! ' � � 1 � � & % 4 ! � & 1 � 1 + 9 & + & ) D % 2 D % 3 D ! D % * 6 ' H ' ! 9 4 2 ' & 1 � ! 4 9 1 ' & 1 + � ! 9 8 & D 3 ! ' + 8 � 9 2 4 � ' + 2 4 ! � & 1 � 1 + 9 & ' 2 A � 5 9 % � # ' ! !

- I * G ? > M �
> > � $ ! ! 2 ' & % ' '  � , - . . > / # ! 9 & + & 7 � & 6 � + % " 8 � 3 1 9 � % � ( � % % + % 1 E ' 4 � 9 6 : ' & ' 1 + 3 % > M , M / * < ; ;
> - � $ ! ! 2 ' & % ' '  � , - . . > / # ! 9 & + & 7 + & � ' 4 � 9 6 D 3 1 + H ' 2 ' 6 + 3 + & ' � ( � % % + % 1 E ' 4 � 9 6 : ' & ' 1 + 3 % > M , M / * < = > ? < T ;
> I � $ ! ! 2 ' & % ' '  � � K 8 ' + 8 8 ' � $ � � @ � ' & + 7 @ � � Q ' H � & 6 D % " + ) � � O � H 9 % K � ) � , - . . < / C ' H ' ! 9 4 2 ' & 1 9 8 � & + & 1 ' � % 4 ' 3 + ' % ? % 4 ' 3 + 8 + 3 A + 9 � % % � 5 D % + & 7 1 � ' A 9 H + & ' 9 9 3 5 1 '

2 9 6 ' ! 1 9 ' H � ! D � 1 ' 1 � ' 4 9 1 ' & 1 + � ! 9 8 0 # L � + & � D 2 � & % � ( � % % + % 1 E ' 4 � 9 6 : ' & ' 1 + 3 % , + & 4 � ' % % /
> < �  � 1 � 5 � 2 � � � , - . . > / F D 2 � & � ' 4 � 9 6 D 3 1 + H ' 3 ! 9 & + & 7 � & 6 � ' ! � 1 ' 6 1 ' 3 � & + Z D ' % * � & 9 H ' � H + ' V 9 8 1 � ' ! ' 7 � ! ' & H + � 9 & 2 ' & 1 � & 6 4 � � 3 1 + 1 + 9 & ' � % � 1 1 + 1 D 6 ' % � ( � % % + % 1

E ' 4 � 9 6 : ' & ' 1 + 3 % > M , M / * < < -
> = �  � 1 9 N � � � � & + � � � 0 9 1 9 2 � � D N � ' 1 � ! � , > G G M / B + 7 � 1 3 � ! H ' % 3 ! 9 & ' 6 8 � 9 2 % 9 2 � 1 + 3 3 ' ! ! % 9 8 � % + & 7 ! ' � 6 D ! 1 � 0 3 + ' & 3 ' - M - * - . G = ? - . G M �
> T �  � 1 9 N � � � � & + � � � � % D & 9 6 � N � , - . . . / # ! 9 & + & 7 9 8 3 � ! H ' % 8 � 9 2 H � � + 9 D % % 9 2 � 1 + 3 3 ' ! ! 1 5 4 ' % 9 8 2 � ! ' � & 6 8 ' 2 � ! ' � 6 D ! 1 � & ' V A 9 � & � & 6 8 ' 1 � ! 3 9 V % � ( E ' 4 � 9 6

U ' � 1 + ! > - . * - I > ? - I ; �
> ; �  + ! ! + � &  � � L 9 ! � & # ) � � W 5 ! + ' � � ' 1 � ! � , - . . > / C + H ' � 7 ' & 1 ' H 9 ! D 1 + 9 & + & ) T K X $ : U - E + 2 4 � + & 1 + & 7 8 � 9 2 1 � ' ( D � � % % + 3 1 9 1 � ' [ D � 1 ' � & � � 5 � F D 2 ) 9 ! : ' & ' 1 ?+ 3 % > . , > ; / * > ; - > ? > ; - M �
> M �  D A 9 1 � # � � N � 2 � " D 3 � + F � � � 9 6 9 � 9 " + ( � ' 1 � ! � , - . . . / 0 + Y 3 ! 9 & ' 6 3 � ! H ' % 4 � 9 6 D 3 ' 6 8 � 9 2 � 6 D ! 1 8 + A � 9 A ! � % 1 3 ' ! ! % � 8 1 ' � ! 9 & 7 ? 1 ' � 2 3 D ! 1 D � ' � K L � 0 G ; , I / *

G G . ? G G = �
> G � Q � D � � & 3 ' ( � , - . . < / W 9 2 � & + % 3 � � � 5 + & 7 8 + � % 1 3 ! 9 & ' 6 ' 2 A � 5 9 � � � ' $ & 6 ' 4 ' & 6 ' & 1 � ( � & D � � 5 > M 1 � * > ? - �

- . � Q + D $ � � C � + N � � ) 9 9 � ' E ) � , > G G ; / L D 3 ! ' � � 1 � � & % 8 ' � + & % � ' ' 4 ' 2 A � 5 9 % * 1 � ' ' 8 8 ' 3 1 9 8 3 ' ! ! ? 3 5 3 ! ' 3 9 9 � 6 + & � 1 + 9 & A ' 1 V ' ' & & D 3 ! ' D % � & 6 3 5 1 9 4 ! � % 2 � & 6 1 � ' D % '
9 8 + & H + 1 � 9 2 � 1 D � ' 6 9 9 3 5 1 ' % � ) 9 ! E ' 4 � 9 6 C ' H < ; * - = = ? - T < �

- > � ) ' & 7 Q � � B ! 5 ( ( � � 0 1 9 D 8 8 ' � E Q � � W 9 ! 8 C K � , > G G ; / E � ' % D % 2 9 & " ' 5 % 4 � 9 6 D 3 ' 6 A 5 & D 3 ! ' � � 1 � � & % 8 ' � � @ + 9 ! E ' 4 � 9 6 = ; * < = < ? < = G �
- - � K � � 1 � ' � E 0 � � 0 + 2 % ) ) � � U + � % 1 L Q � , > G M G / L D 3 ! ' � � 1 � � & % 4 ! � & 1 � 1 + 9 & + & ' � � ! 5 4 + 7 ' 2 A � 5 9 % � @ + 9 ! E ' 4 � 9 6 < > * < > < ? < > M �
- I � 0 � & 1 9 % U � � O � " � � � 1 3 � ' & " 9 J � � 0 1 9 \ " 9 H + 3 ) � ' 1 � ! � , - . . I / B 4 + 7 ' & + 3 2 � � " + & 7 3 9 � � ' ! � 1 ' % V + 1 � 6 ' H ' ! 9 4 2 ' & 1 � ! 4 9 1 ' & 1 + � ! + & 3 ! 9 & ' 6 A 9 H + & ' 4 � ' + 2 4 ! � & 1 � 1 + 9 &

' 2 A � 5 9 % � # D � � @ + 9 ! > I * > > > T ? > > - > �
- < � 0 � � 2 A ! 9 1 1 ) ( � � � Y ' ! 2 � & ( � � W � & 7 0 � ' 1 � ! � , > G G M / C ' � + H � 1 + 9 & 9 8 4 ! D � + 4 9 1 ' & 1 % 1 ' 2 3 ' ! ! % 8 � 9 2 3 D ! 1 D � ' 6 � D 2 � & 4 � + 2 9 � 6 + � ! 7 ' � 2 3 ' ! ! % � K � 9 3 � L � 1 ! �

� 3 � 6 � 0 3 + � ] 0 � G = * > I ; - T ? I > �
- = � 0 + 2 ' � ! 5 # � � C 9 2 + & " 9 � � � L � H � � � # � ' 1 � ! � , - . . I / ) 9 ! ' 3 D ! � � 3 9 � � ' ! � 1 ' % 9 8 4 � + 2 � 1 ' & D 3 ! ' � � 1 � � & % 8 ' � 8 � + ! D � ' % � 0 3 + ' & 3 ' I . . * - G ; �
- T � 0 + 2 % ) � � U + � % 1 L $ � , > G G < / K � 9 6 D 3 1 + 9 & 9 8 3 � ! H ' % A 5 1 � � & % 8 ' � 9 8 & D 3 ! ' + 8 � 9 2 3 D ! 1 D � ' 6 + & & ' � 3 ' ! ! 2 � % % 3 ' ! ! % � K � 9 3 L � 1 ! � 3 � 6 0 3 + ] 0 � G > * T > < I ? T - < ; �
- ; � 0 1 ' + & A 9 � & E � � 0 3 � + & 9 7 ! K � � O � " � � � 1 3 � ' & " 9 J � ' 1 � ! � , - . . . / ) + 1 9 3 � 9 & 6 � + � ! C L � � ' 1 ' � 9 4 ! � % 2 5 + & 3 ! 9 & ' 6 3 � 1 1 ! ' 4 � 9 6 D 3 ' 6 A 5 8 ' 1 � ! � & 6 � 6 D ! 1 3 ' ! ! 3 ! 9 & + & 7 �

L � 1 : ' & ' 1 - = , I / * - = = ? ; �
- M � � � " ' 6 �  � � � " � 7 + 0 � �  � & ' 5 � 2 �  � ' 1 � ! � , - . . I / K � 9 ! + 8 ' � � 1 + 9 & 9 8 6 9 & 9 � 2 + 1 9 3 � 9 & 6 � + � ! C L � + & & D 3 ! ' � � 1 � � & % 8 ' � 3 � ! H ' % , @ 9 % 1 � D � D % / 6 ' � + H ' 6 8 � 9 2

3 D 2 D ! D % 3 ' ! ! % � ) 9 ! E ' 4 � 9 6 C ' H ' ! 9 4 T < * < - G ? < I ; �
- G � � � 9 2 % 9 & ( � � � $ 1 % " 9 H + 1 ^ ? B ! 6 9 � ( � � 0 � � 4 + � 9 0 0 � ' 1 � ! � , > G G M / B 2 A � 5 9 & + 3 % 1 ' 2 3 ' ! ! ! + & ' % 6 ' � + H ' 8 � 9 2 � D 2 � & A ! � % 1 9 3 5 % 1 % � 0 3 + ' & 3 ' - M - * > > < = ? > > < ; �
I . � W � 6 ' K � � �  + " 5 9 L � , - . . - / # � � 9 2 � 1 + & � ' 2 9 6 ' ! + & 7 + & & D 3 ! ' � � 3 ! 9 & + & 7 � B D � ( @ + 9 3 � ' 2 - T G * - - M < ? - - M ; �
I > � W ' ! ! % C L � � ) + % + 3 � K ) � � � ' � H + 1 F E � , > G G G / K � 9 6 D 3 1 + 9 & 9 8 3 ! 9 & ' 6 3 � ! H ' % 8 9 ! ! 9 V + & 7 & D 3 ! ' � � 1 � � & % 8 ' � V + 1 � 3 D ! 1 D � ' 6 � 6 D ! 1 2 D � � ! 7 � � & D ! 9 % � 3 ' ! ! % � @ + 9 !

E ' 4 � 9 6 T . * G G T ? > . . = �
I - � W + ! ! � 6 % ' & 0 ) � , > G M T / L D 3 ! ' � � 1 � � & % 4 ! � & 1 � 1 + 9 & + & % � ' ' 4 ' 2 A � 5 9 % � L � 1 D � ' I - . * T I ? T = �
I I � W + ! 2 D 1 $ � � 0 3 � & + ' " ' � B � � ) 3 W � + � ( � �  + & 6 � ( � � # � 2 4 A ' ! !  F 0 � , > G G ; / H + � A ! ' 9 8 8 % 4 � + & 7 6 ' � + H ' 6 8 � 9 2 8 ' 1 � ! � & 6 � 6 D ! 1 2 � 2 2 � ! + � & 3 ' ! ! % � L � 1 D � '

I M = * M > . ? M > I �
I < � W + ! % 9 & ( ) � � W + ! ! + � 2 % ( C � � @ 9 & 6 + 9 ! +  E � , > G G = / # 9 2 4 � � + % 9 & 9 8 A + � 1 � V ' + 7 � 1 � & 6 7 � 9 V 1 � 3 � � � � 3 1 ' � + % 1 + 3 % 9 8 A 9 H + & ' 3 � ! H ' % 4 � 9 6 D 3 ' 6 A 5 & D 3 ! ' � � 1 � � & % 8 ' �

, 3 ! 9 & + & 7 / � ' 2 A � 5 9 1 � � & % 8 ' � � & 6 & � 1 D � � ! 2 � 1 + & 7 � � & + 2 E ' 4 � 9 6 0 3 + I M * ; I ? M I �
I = � N 9 D & 7 Q B � � U ' � & � & 6 ' %  � � ) 3 B H 9 5 � : � � @ D 1 1 ' � V + 1 � 0 # � � : D 1 + ' � � ' ^ # : � � # � � 9 ! � & # � � @ � 9 � 6 A ' & 1 K ( � � E 9 A + & % 9 & ( ( � � W + ! 2 D 1 $ � � 0 + & 3 ! � + �  C � , - . . > /B 4 + 7 ' & + 3 3 � � & 7 ' + & $ : U > E + % � % % 9 3 + � 1 ' 6 V + 1 � 8 ' 1 � ! 9 H ' � 7 � 9 V 1 � � 8 1 ' � % � ' ' 4 ' 2 A � 5 9 3 D ! 1 D � ' � L � 1 : ' & ' 1 - ; * > = I ? > = < �
I T � N 9 D & 7 Q B � � 0 + & 3 ! � + �  C � � W + ! 2 D 1 $ � , > G G M / Q � � 7 ' 9 8 8 % 4 � + & 7 % 5 & 6 � 9 2 ' + & 3 � 1 1 ! ' � & 6 % � ' ' 4 � E ' H E ' 4 � 9 6 I * > = = ? > T I �
I ; � O � " � � � 1 3 � ' & " 9 J � � C D � 3 9 H � ? F + ! ! % : � � 0 1 9 \ " 9 H + 3 ) � � 0 3 � ' � & 1 � � & ' � W � � K � ' ! ! '  � � 0 1 ' + & A 9 � & E � � ) _ ! ! ' � ) � � @ � ' 2 : � � W 9 ! 8 B � , > G G G / B 8 8 ' 3 1 % 9 8 % ' � D 2

% 1 � � H � 1 + 9 & � & 6 � ' 3 ! 9 & + & 7 9 & 1 � ' ' 8 8 + 3 + ' & 3 5 9 8 & D 3 ! ' � � 1 � � & % 8 ' � D % + & 7 A 9 H + & ' 8 ' 1 � ! 8 + A � 9 A ! � % 1 % � ( E ' 4 � 9 6 U ' � 1 + ! > > = * I - = ? I I > �
I M � O � H 9 % K ) � , - . . I / F D 2 � & � ' 4 � 9 6 D 3 1 + H ' 3 ! 9 & + & 7 * 1 � ' 1 + 2 ' + % & ' � � � E ' 4 � 9 6 D 3 1 + H ' @ + 9 ) ' 6 + 3 + & ' R & ! + & ' T * I G ; ? I G M �
I G � O � � & 7 N � � W � & 7 ( � � [ + � & ( � � F � 9 O � , > G G > / L D 3 ! ' � � 1 � � & % 4 ! � & 1 � 1 + 9 & + & 7 9 � 1 ' 2 A � 5 9 % � 0 3 + � 7 � + 3 0 + & - < * > ? T �
< . � O � � & 7 N � � Q + N � , > G G M / L D 3 ! ' � � ? 3 5 1 9 4 ! � % 2 + 3 + & 1 ' � � 3 1 + 9 & � & 6 6 ' H ' ! 9 4 2 ' & 1 9 8 7 9 � 1 ' 2 A � 5 9 % � ' 3 9 & % 1 � D 3 1 ' 6 A 5 & D 3 ! ' � � 1 � � & % 4 ! � & 1 � 1 + 9 & * K � 9 6 D 3 1 + 9 & 9 8

7 9 � 1 % A 5 % ' � + � ! ! 5 3 ! 9 & + & 7 ' 2 A � 5 9 % � @ + 9 ! E ' 4 � 9 6 = M * - T T ? - T G �


