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����	��> 	��	������> ��������> ����������	��> �� ���	�	�� ������ �� ��� �	�� ��	�	��
��� �� �� 	� �������	�� �	��> �	����� �		���	��> ��� ���� �� ��	� �������> 	�� ���>
	���	��A� ���������� ��������� �� ��� �� ����� ���� ��� ����	�	���> �������



,8  (8: � 	��	��� ",<� �

��	�	�� �� ������ ��� �� ��� ������ �� �	��	�	�� ?������� 	� ��������> ����
?	�����	�� ����	�����@> ���	�� �	��	�	�� �� ������	��@=

; 	���	��A� ����� ��� ������	�� �	��	�	�� �� ��������� �� ��� ��	�� ����� ��	�	�� ���
�� �� 	� �������	�� �	�� ����� ���� ��� ����	�	���> 	�����	�� �	����� �		���	��>
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	� ��������> ���� ?	�����	�� ����	�����@> ���	�� �	��	�	�� �� ������	��> ����� 	� ��
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 �!"*�B��*,1 �''�+ �&� ��**�&,1H 	&&/'#(� "�- () 1�,,�(.3 )�&#!�.#)(- 1#." ,�-*��. .) �(3 !))�- ),#!#(�.#(!
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�*)( 1,#..�( ,�+/�-. 	&&/'#(� 1#&& �..�'*. .) *�-- .",)/!" �(3 -/�" 1�,,�(.3 .) �/,�"�-�,H
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�(� �( ),����&� #(.�&&��./�& *,)*�,.3 ,#!".- ) � ."#,� *�,.3I �(� L##M *�3 �&& -�..&�'�(.- �(.�,�� #(.)I �(� �&&  #(�&
$/�!'�(.- �(� �)-.- L#(�&/�#(! ,��-)(��&� �..),(�3-T  ��-M �1�,��� �!�#(-. �/,�"�-�, #( �)((��.#)( 1#." -/�"
#( ,#(!�'�(. �&�#'H 	 ."#- �,)�/�. ), �(3 *�,. ."�,�) I ���)'�-I ), #( 	&&/'#(�T- )*#(#)( '�3 ���)'�I ."� -/�$��. ) 
�( #( ,#(!�'�(. �&�#'I 	&&/'#(� -"�&& "�0� ."� ,#!".I �. #.- )*.#)(I .) L�M *,)�/,�  ), �/,�"�-�, ."� ,#!". .) �)(.#(/�
/-#(! ."#- �,)�/�.I L�M ')�# 3 ), ,�*&��� ."#- �,)�/�. 1#." � -/�-.�(.#�&&3 �+/#0�&�(. ()(\#( ,#(!#(! -/�-.#./.�I ),
L�M ,�+/#,� ."� ,�./,( ) ."#- �,)�/�. �(� .�,'#(�.� ."� ,#!".-I &#��(-�I �(� �(3 )."�, *�,'#--#)(- *,)0#��� .)
�/,�"�-�, 1#." ,�-*��. ."#- �,)�/�. �(� ,� /(� .) �/,�"�-�, ."� ��*,��#�.�� 0�&/� L�- -")1( #( �/,�"�-�,T- )  #�#�&
,��),�-M ) ."� ,�./,(�� �,)�/�. �. ."� .#'� ) -/�" ,�./,(K *,)0#��� ."�.I () ,� /(� 1#&& �� !#0�(  ), /-��\/* ),
�2*#,�� �)(-/'��&�-H �"#- ���.#)( -.�.�- ."� �(.#,� &#��#&#.3 ) 	&&/'#(�  ), �(3 #( ,#(!�'�(. ) ."#,� *�,.3
#(.�&&��./�& *,)*�,.3 ,#!".-H

� �0�$-+"'&+ ,' 	$$-%"&� 	&��%&"�"��,"'& ��$" �,"'&+H 	&&/'#(� "�- () )�&#!�.#)( .) �� �(�I #(��'(# 3 ), ")&�
"�,'&�-- �/,�"�-�,  ), �(3 	&&/'#(� 	( ,#(!�'�(. �&�#' .) ."� �2.�(. -/�" #( ,#(!�'�(. �,#-�-  ,)'J L#M ."� /-� ) 
."#- �,)�/�. #( �(3 '�((�, ),  ), �(3 */,*)-� )/.-#�� ."� -�)*� ) ,�-��,�" /-� */,*)-�-I L##M ."� /-� ) ."#- �,)�/�.
#( �(3 '�((�, (). #( ���),��(�� 1#." #.- �*��# #��.#)(-I #.- �)�/'�(.�.#)(I ."� ,#!".- �2*,�--&3 !,�(.�� .) �/,�"�-�,
"�,�/(��,I ), �(3 �,���" �3 �/,�"�-�, ) ."�-� .�,'- �(� �)(�#.#)(-I L###M ."� /-� ) ."#- �,)�/�. #( �)'�#(�.#)(
1#." �(3 )."�, *,)�/�.-I '�.�,#�&-I ), -�,0#��- (). -/**&#�� �3 	&&/'#(�I L#0M ."� /-� ) ."#- �,)�/�. .) *�, ),' �(3
�--�3 ), )."�, *,)��-- (). -/**&#�� �3 	&&/'#(�I ), L0M 	&&/'#(�T- �)'*&#�(�� 1#." -*��# #��.#)(- ), #(-.,/�.#)(-  ),
."#- �,)�/�.  /,(#-"�� �3I ), )( ��"�& ) I �/,�"�-�, L���" ) L#M ] L0MI #- ,� �,,�� .) �- �( U�2�&/��� �&�#'UMH

� 	&��%&"�"��,"'& �1 �-*�!�+�*H �/,�"�-�, -"�&& �� �(�I #(��'(# 3 �(� ")&� "�,'&�-- 	&&/'#(�I #.- �  #&#�.�-I ."�#,
()(\�  #&#�.� �)&&��),�.),- �(� ��0�&)*'�(. *�,.(�,- ."�. �)(.,#�/.�� .) ."� ��0�&)*'�(. ) ."#- �,)�/�.I �(� ."�#,
,�-*��.#0� )  #��,-I �#,��.),-I ,�*,�-�(.�.#0�- �(� �'*&)3��- �!�#(-. �(3 �&�#'-I &#��#&#.#�-I ��'�!�-I  #(�-I *�(�&.#�-I
��/-�- ) ��.#)(I �(� &)--�- ) �(3 �(� �0�,3 %#(�I #(�&/�#(! 1#.")/. &#'#.�.#)(I *�,-)(�& #($/,3 ), ���." �&�#'-I �(�
#( ,#(!�'�(. ) � ."#,� *�,.3T- #(.�&&��./�& *,)*�,.3 ,#!".-I ,�-/&.#(!  ,)'I ,�&�.#(! .)I ), �,#-#(! )/. ) L#M �/,�"�-�,T-
�,���" ) �(3 ) ."�-� .�,'- �(� �)(�#.#)(-I L##M �/,�"�-�,T- /-� ) ."#- �,)�/�. )/.-#�� ) ."� -�)*� ) ,�-��,�" /-�
*/,*)-�-I L###M �(3 /-� ) ."#- �,)�/�. (). #( ���),��(�� 1#." ."#- �,)�/�.T- �*��# #��.#)(- ), �)�/'�(.�.#)(I ), L#0M
�(3 �2�&/��� �&�#'H

� �'&�","'&+ ,' 	&��%&"�"��,"'& ��$" �,"'&+H �"� *�,.#�-T #(��'(# #��.#)( )�&#!�.#)(- �,� �)(�#.#)(�� /*)( ."�
*�,.3 -��%#(! #(��'(# #��.#)( L#M *,)'*.&3 ().# 3#(! ."� )."�, *�,.3 #( 1,#.#(! ) -/�" �&�#' ), ��.#)(I L##M !#0#(! ."�
)."�, *�,.3 �2�&/-#0� �)(.,)& �(� �/."),#.3 )0�, ."� �� �(-� �(� -�..&�'�(. ) -/�" �&�#' ), ��.#)(I L###M (). ��'#..#(!



8,  (8: � 	��	��� ",<� �

#( ,#(!�'�(. ) �(3 #(.�&&��./�& *,)*�,.3 ,#!". 1#.")/. *,#), 1,#..�( �)(-�(. ) ."� )."�, *�,.3I L#0M (). �(.�,#(! #(.)
�(3 -�..&�'�(. ), �)'*,)'#-� ) �(3 -/�" �&�#' ), ��.#)( 1#.")/. ."� )."�, *�,.3T- *,#), 1,#..�( �)(-�(.I �(� L0M
*,)0#�#(! ,��-)(��&� �--#-.�(�� .) ."� )."�, *�,.3 #( ."� �� �(-� ) ."� �&�#' ), ��.#)(K *,)0#��� ."�.I ."� *�,.3
,�#'�/,-�- ."� #(��'(# #�� *�,.3  ), #.- ,��-)(��&� )/.\) \*)�%�. �2*�(-�- #(�/,,�� #( *,)0#�#(! -/�" �--#-.�(��H

� �!"*�B��*,1 �''�+ �&� 	&��%&"�"��,"'&H 	&&/'#(� "�- () #(��'(# #��.#)( )�&#!�.#)(- 1#." ,�-*��. .) �(3 !))�-
),#!#(�.#(!  ,)' � ."#,� *�,.3 �(� -/**&#�� .) �/,�"�-�,H �"#,�\*�,.3 !))�- �,� .")-� ."�. �,� &���&�� ), �,�(���
1#." � ."#,�\*�,.3T- (�'�H �/,�"�-�,T- #(��'(# #��.#)( ,#!".-I # �(3I 1#." ,�-*��. .) ."#,� *�,.3 !))�- -"�&& ��
*/,-/�(. .) ."� ),#!#(�& '�(/ ��./,�,T- ), &#��(-),T- #(��'(#.3H �*)( 1,#..�( ,�+/�-. 	&&/'#(� 1#&& �..�'*. .) *�--
.",)/!" -/�" #(��'(#.3I # �(3I .) �/,�"�-�,H



$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, 8,,

�(8,5,10�,5614;

��*,C; ��."+"'& ��,� ��+�*"(,"'& '� �!�& �
6:58659< � ��.)��,

7568
V�),,��.�� 
�( �#"(�"(' �)2 6 -"#**#(! .�'*�,�./,�
V�),,��.�� ."� ��� �/,# #��.#)( ����- *�,. (/'��, #( �)2 6 ) ."�

�� %#.
V����� �#)�(�&34�, �(� ��� 6555 �#. .) �+/#*'�(. &#-.
V�&�,# #�� ��� *&�.� .3*�J

V�� *,).)�)& ^ 5H8 '& ��� *&�.� 1"�( *))&#(! D_95 -�'*&�- ), >;\
1�&& 	�	 *&�.� 1"�( *))&#(! C_95 -�'*&�-

V�� *,).)�)& ^ ��� *&�.�
V 	( ."� � (�&"�(� �&��!�"(�(�#" �&#(#�# ' �**�(�#2I �&�,# #��

#(-.,/�.#)(-  ), -�'*&�- ,�+/#,#(! 5 '#(/.�-  ,�!'�(.�.#)( .#'�
V�,��.�� (�1 �**�(�#2 ) �)$$#&(�"� 	"�#&!�(�#" �)(.�#(#(!

��&#",!'I 
�( �#"(�"('I �#"')!�� �' �"� �%)�$!�"(I �(� 	"��+��
���$(�& ��%)�"��'

V��*&���� ��'( �&��(���' -��.#)( 1#." � ,� �,�(�� .) �)(.�(. )( ."�
	&&/'#(� 1��-#.�

V��*&���� ���$(�& �$(�#"' �(� �## �"� �)��� �"�' -��.#)(- 1#." �
,� �,�(�� .) ."� �&)��% ��!$ � �&�$�&�(�#" �## �"� �)��� 8$�&( 7
/3.20/519

6:58659< � ��*.�'��,
7567

V����� ��1 �(!&�(� �#)&��-I 	(�H &#��(-#(! .) ().#��-
V�&�,# #�� ."�. 1"�( -.�,.#(! 1#." *,�0#)/-&3 #-)&�.�� '���I ��!#(

."� *,).)�)& �. ."� 	(�/��.� ��� *,)���/,�-
V�),,��.�� ��� �,#'�, �)�%.�#& *�,. (/'��, #( �� �#. �)(.�(.-
V�),,��.�� %#. (�'� 1#." >; ��'*&�I ����_�3(."�-#-\��� �)2
V�� ),'�..�� ."� �)(-/'��&�- &#-. �. ."� -.�,. ) ���" *,)���/,� .)

� .��&�
V� .�, #(#.#�& ."�1I  ), ���" *,)��-- ."�. /-�- ��-/-*�(-#)( �/  �,I

����� � *,�*�,�.#)( -.�* .) ,�')0� #.  ,)' 7F .) =F� -.),�!�

http://support.illumina.com/downloads/truseq_sample_preparation_pooling_guide_15042173.ilmn


8,,,  (8: � 	��	��� ",<� �

��*,C; ��."+"'& ��,� ��+�*"(,"'& '� �!�& �
6:58659< � 
/&3 7567 V����� �,/��+ �.,�(��� '��� �� ��'*&� �,�* �#. �)(.�(. �(�

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

V����� ,��!�(. 0)&/'� .��&� .)�'��� �)��� �"�'
V��0#-�� �&����"� �## ' �)�/'�(.�.#)( �)1(&)�� #( ),'�.#)(
V��')0�� ��.�#&�� ��'*&� �"��. ��-�,#*.#)(  ,)'�&����"� �## '
V����� #(-.,/�.#)(-  ), 1"#�" �--�3 .) -�&��. 1"�( /-#(! ."�

	&&/'#(� �2*�,#'�(. �(�!�,
V�),,��.�� -.),�!� .�'*�,�./,�  ), ���� �#(�#(! �/  �,I ����

��-"#(! �/  �,I �(� �&/.#)( �/  �, �- 7F .) =F�
V�*��# #�� -.),�!� .�'*�,�./,�  ), ��-/-*�(-#)( �/  �, �. 7F .) =F�

� .�, #(#.#�& ."�1
V�**�(�#2 � \ �&.�,(�.� �,�!'�(.�.#)( �,).)�)& \ �&�,# #��  )).().�

� #( �#�,�,3 	(-�,. �,�!'�(.�.#)( �#'� .��&�
6:58659< � �*,#& 7567 V�,/��+ �.,�(��� '��� �� ��'*&� �,�* �#. )(&3

V�%� ��� \ ����� -.�* .) ��(.,# /!� ��� �� ),� ���#(! .) -�'*&�-
6:58659< � �*,#& 7567 	(#.#�& ��&��-�



$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, ,:

!$%.( 1)�106(065

",<09054 �09:58? <00
$()2, 5- �54:,4:9 0>
�09: 5- $()2,9 >0

�/(6:,8 	 �<,8<0,= 	
�4:85+;*:054 

 85:5*52 �,(:;8,9 �
"�� �46;: ",*533,4+(:0549 
�4��04, �54:852 ��� �
�++0:054(2 ",95;8*,9 �

�/(6:,8 
 �5= #(362, ��#�  85:5*52 		
�4:85+;*:054 	

#(362,  8,6 '581-25= 	�
 ;80-? (4+ �8(.3,4: 3"�� 	
#?4:/,90@, �089: #:8(4+ *��� 
	
#?4:/,90@, #,*54+ #:8(4+ *��� 
�
�+,4?2(:, �� �4+9 
�
�0.(:, �+(6:,89 �	
�480*/ ��� �8(.3,4:9 ��
&(20+(:, �0)8(8? �

�583(20@, (4+  552 �0)8(80,9 ��

�/(6:,8 � �0./ #(362, ��#�  85:5*52 ��
�4:85+;*:054 ��
#(362,  8,6 '581-25= �
 ;80-? (4+ �8(.3,4: 3"�� 	
#?4:/,90@, �089: #:8(4+ *��� �
#?4:/,90@, #,*54+ #:8(4+ *��� �	
�+,4?2(:, �� �4+9 �
�0.(:, �+(6:,89 ��
�480*/ ��� �8(.3,4:9 ��
&(20+(:, �0)8(8? �	
�583(20@, (4+  552 �0)8(80,9 ��

�66,4+0> � #;6658:04. �4-583(:054 ��



:  (8: � 	��	��� ",<� �

�4:85+;*:054 ��
�*854?39 ��
�0: �54:,4:9 �	
�549;3()2,9 (4+ �7;063,4: 	��
�4+,>,+ �+(6:,8 #,7;,4*,9 	��

�66,4+0> � �2:,84(:, �8(.3,4:(:054  85:5*529 	��
�4:85+;*:054 	��
�5+0-? "�� �8(.3,4:(:054 $03, 	��

�4+,> 			

$,*/40*(2 �9909:(4*, 		�



$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, :,

�,56 1) !$%.(5

$()2, 	  85:5*52 �,(:;8,9 �
$()2, 
 �0: (4+ #(362, �;3),8 ",*533,4+(:0549 �
$()2, � �0: (4+  85:5*52 ",*533,4+(:0549 �
$()2, � �4��04, �54:852 �;4*:0549 �
$()2,  �0: (4+ #(362, �;3),8 ",*533,4+(:0549 	

$()2, � �0: (4+  85:5*52 ",*533,4+(:0549 	

$()2, � �0: (4+ #(362, �;3),8 ",*533,4+(:0549 ��
$()2, � �0: (4+  85:5*52 ",*533,4+(:0549 ��
$()2, 	� $8;#,7 #:8(4+,+ 3"�� #(362,  8,6(8(:054 �*854?39 ��
$()2, 		 $8;#,7 #:8(4+,+ 3"�� #(362,  8,6(8(:054 �0:9 �	
$()2, 	
 %9,8�#;6620,+ �549;3()2,9 	��
$()2, 	� %9,8�#;6620,+ �549;3()2,9 � �++0:054(2 �:,39 -58 �#  85*,9904. 	�	
$()2, 	� %9,8�#;6620,+ �549;3()2,9 � �++0:054(2 �:,39 -58 �#  85*,9904. 	�	
$()2, 	 %9,8�#;6620,+ �7;063,4: 	�

$()2, 	� %9,8�#;6620,+ �7;063,4: � �++0:054(2 �:,39 -58 �#  85*,9904. 	�

$()2, 	� $8;#,7 #:8(4+,+ 3"�� �$ #(362,  8,6 �0: #,: � �4+,>,+ �+(6:,8
#,7;,4*,9 	��
$()2, 	� $8;#,7 #:8(4+,+ 3"�� �$ #(362,  8,6 �0: #,: � �4+,>,+ �+(6:,8
#,7;,4*,9 	��
$()2, 	� $8;#,7 #:8(4+,+ 3"�� �$ #(362,  8,6 �0: �4+,>,+ �+(6:,8 	 #,7;,4*,9 	�
$()2, 
� $8;#,7 #:8(4+,+ 3"�� �$ #(362,  8,6 �0: �4+,>,+ �+(6:,8 
 #,7;,4*,9 	�
$()2, 

 �0)8(8? �49,8: �8(.3,4:(:054 $03, 	��
$()2, 
� �22;304( �,4,8(2 �54:(*: �4-583(:054 		�
$()2, 
� �22;304( �;9:53,8 #;6658: $,2,6/54, �;3),89 		�



:,,  (8: � 	��	��� ",<� �



�
+
$
2
6(
4�

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, �

__�"�*.�, 6 _�0�,0#�1

�8(48,(9

�4:85+;*:054 

 85:5*52 �,(:;8,9 �
"�� �46;: ",*533,4+(:0549 
�4��04, �54:852 ��� �
�++0:054(2 ",95;8*,9 �



�
<,
8<
0,
=

�  (8: � 	��	��� ",<� �

�0641'7&6,10

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

�.,�(��� '��� ��'*&� �,�*�,�.#)( �#.-H �"� &#�,�,3 #- -/#.��&�  ), -/�-�+/�(. �&/-.�,
!�(�,�.#)( �(� ���_-�+/�(�#(!H
�"�  #,-. -.�* #( ."� 1),% &)1 #(0)&0�- */,# 3#(! ."� *)&3\� �)(.�#(#(! '��� ')&��/&�-
/-#(! *)&3\� )&#!) �..��"�� '�!(�.#� ����-H �)&&)1#(! */,# #��.#)(I ."� '��� #-
 ,�!'�(.�� #(.) -'�&& *#���- /-#(! �#0�&�(. ��.#)(- /(��, �&�0�.�� .�'*�,�./,�H �"�
�&��0�� ���  ,�!'�(.- �,� �)*#�� #(.)  #,-. -.,�(� ���� /-#(! ,�0�,-� .,�(-�,#*.�-� �(�
,�(�)' *,#'�,-H �.,�(� -*��# #�#.3 #- ��"#�0�� �3 ,�*&��#(! ���� 1#." ���� #( ."� ���)(�
�.,�(� �,%#(! #2 L�MI  )&&)1�� �3 -��)(� -.,�(� ���� -3(."�-#- /-#(! ���
�)&3'�,�-� 	 �(� ���-� �H �"� #(�),*),�.#)( ) ���� #( -��)(� -.,�(� -3(."�-#-
+/�(�"�- ."� -��)(� -.,�(� �/,#(! �'*&# #��.#)(I ����/-� ."� *)&3'�,�-� /-�� #( ."�
�--�3 #- (). #(�),*),�.�� *�-. ."#- (/�&�).#��H �"� ���#.#)( ) ��.#()'3�#( � .) �#,-. �.�(�
�3(."�-#- ��. � '#2 L���M *,�0�(.- -*/,#)/- ���\��*�(��(. -3(."�-#-I 1"#&� �&&)1#(!
���\��*�(��(. -3(."�-#-I #'*,)0#(! -.,�(� -*��# #�#.3H �"�-� ����  ,�!'�(.- ."�( "�0�
."� ���#.#)( ) � -#(!&� T�T ��-� �(� -/�-�+/�(. &#!�.#)( ) ."� ���*.�,H �"� *,)�/�.- �,�
."�( */,# #�� �(� �(,#�"�� 1#." ��� .) �,��.� ."�  #(�& ���� &#�,�,3H
�"� -�'*&� *,�*�,�.#)( *,).)�)& )  �,-J
� �.,�(� #( ),'�.#)( )( ��� .,�(-�,#*.
� �#�,�,3 ��*./,� ) �)." �)�#(! ��� �(� '/&.#*&�  ),'- ) ()(\�)�#(! ��� ."�. �,�

*)&3���(3&�.��
� ���/��� .).�& �--�3 .#'�
� �*.#'#4�� 1),% &)1-  ), *,)��--#(! &)1 -�'*&� L��M �(� "#!" -�'*&� L��M (/'��,-

#( *�,�&&�&
� �)'*�.#�#&#.3 1#." &)1\.",)/!"*/. L��M �(� "#!"\.",)/!"*/. L��M %#. �)( #!/,�.#)(-
� �"� �,/��+ �.,�(��� '��� �� ��'*&� �,�* �#. �)(.�#(- ���*.�, #(��2 ./��-

,��)''�(���  ), *,�*�,#(! �(� *))&#(! 79 ),  �1�, -�'*&�-  ), -�+/�(�#(!
� �"� �,/��+ �.,�(��� '��� �� ��'*&� �,�* �#. �)(.�#(- � >;\1�&& *&�.� 1#." >;

/(#+/�&3 #(��2�� ���*.�, �)'�#(�.#)(- ��-#!(��  ), '�(/�& ), �/.)'�.�� *,�*�,�.#)(
) >; /(#+/�&3 #(��2�� -�'*&�-

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

Ramon

Ramon

Ramon

Ramon

Ramon

Ramon







 
85:5*52�,(:;8,9

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, �

�4161&1. �($674(5

�"#- !/#�� �)�/'�(.- ."� -�'*&� *,�*�,�.#)( *,).)�)& /-#(! ."� 	&&/'#(� �,/��+ �.,�(���
'��� �� ��'*&� �,�* �#. ), �,/��+ �.,�(��� '��� �� ��'*&� �,�* �#.H
� �"�*.�, 7 �)1 ��'*&� L��M �,).)�)& �2*&�#(- ")1 .) *�, ),' ."� �,/��+ �.,�(���

'��� ��'*&� �,�*�,�.#)( /-#(! ."� �)1 ��'*&� �,).)�)&
� �"�*.�, 8 �#!" ��'*&� L��M �,).)�)& �2*&�#(- ")1 .) *�, ),' ."� �,/��+ �.,�(���

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

�'/ ��%($� �" ! ��%($�
�� �", B �-%��* '� +�%($�+
(*'��++�� �, '&� ,"%�

D 9= 1#." #(��2��
���*.�, ./��-

C 9= 1#." #(��2��
���*.�, ./��-

�� �", B �-%��* '� +�%($�+
(*'��++�� �, '&� ,"%�

D 79 1#." #(��2��
���*.�, *&�.�

C 79 1#." #(��2��
���*.�, *&�.�

�$�,� �1(� >;\1�&& 5H8 '& ���
>;\1�&& 	�	

>;\1�&& ���
>;\1�&& 	�	

	&�-��,"'& �)-"(%�&, >;\1�&& ."�,'�& �3�&�, >;\1�&& ."�,'�& �3�&�,
#�,)"��.#(! -3-.�'

"0"& �,!'� �#*�..#(! #�,)*&�.� -"�%�,

���&� 6 �,).)�)& ���./,�-

	&&/'#(� ,��)''�(�- ."�  )&&)1#(! %#.I -�'*&� (/'��,I �(� *,).)�)& �)'�#(�.#)(-J

�-%��* '� ��%($�+
�*'��++��

�, �&� �"%�

���'%%�&���
�",

B79 ��

79]9= ��_), ��

C9= ��

���&� 7 �#. �(� ��'*&� �/'��, ���)''�(��.#)(-



�
<,
8<
0,
=

	  (8: � 	��	��� ",<� �

�", �-%��* '�
��%($�+
�-(('*,��

�-%��* '� ��%($�+ �*'��++�� �, �&�
�"%�

�*','�'$

�� 9= D9= ��

C9= ��

�� >; D79 ��

C79 ��

���&� 8 �#. �(� �,).)�)& ���)''�(��.#)(-



"
�
�
�46;:"

,*53
3
,4+(:0549

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, 


��� �0276�(&1//(0'$6,105

	. #- #'*),.�(. .)  )&&)1 ."� �,/��+ �.,�(��� '��� ��'*&� �,�*�,�.#)( #(*/.
,��)''�(��.#)(-H

$5:(2 "�� �46;:
� �"#- *,).)�)& #- )*.#'#4��  ), 5H6]9_`! ) .).�& ���H

V �)1�, �')/(.- '#!". ,�-/&. #( #(�  #�#�(. &#!�.#)( �(� &)1 3#�&�H
� �"� *,).)�)& "�- ���( .�-.�� /-#(! 5H6]65_`! ) "#!"\+/�&#.3 /(#0�,-�& "/'�(

,� �,�(�� .).�& ��� �- #(*/.H
V �-� ) ���  ,)' )."�, -*��#�-I .#--/�-I ), +/�&#.#�- '#!". ,�+/#,�  /,."�,

)*.#'#4�.#)( ,�!�,�#(! ."� #(#.#�& #(*/. �')/(.H
� �"� *,).)�)& ,��)''�(�- �#&/.#(! ."� #(\&#(� �)(.,)&-  ), .,��%#(! ."� -.�*- #(0)&0��

#( �)(0�,.#(! �-��� #(.) &#�,�,#�-H
V �"� �#&/.#)( #- )*.#'#4��  ), 5H6]9_`! ) "#!"\+/�&#.3 #(*/. ���H
V �"�( /-#(! &�-- ��� ), ��� 1#." 0�,3 &)1 '��� �)(.�(.I ."�-� �)(.,)&- '#!".

(���  /,."�, �#&/.#)(H
V 	 () �)(.,)&- �,� �����I /-� ��-/-*�(-#)( �/  �, #( *&��� ) ."� �)(.,)&- #( ."�

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

�)(�#.#)(- 1�,� )*.#'#4��  ), "#!"\+/�&#.3 ���H
V 	&&/'#(� �)�- (). ,��)''�(� ."� /-� ) &)1 +/�&#.3 ), ��!,���� ��� 1#." ."#-

*,).)�)&H �-� ) ��!,���� ��� ��( ,�-/&. #( &)1 3#�&�I )0�,\,�*,�-�(.�.#)( ) ."� 8T
�(�- ) ."� ��� ')&��/&�-I ),  �#&/,� ) ."� *,).)�)&H

V 	&&/'#(� ,��)''�(�- ."�. 3)/ �"��% .).�& ��� #(.�!,#.3  )&&)1#(! #-)&�.#)( /-#(!
�( �!#&�(. ���"()&)!#�- 7655 �#)�(�&34�,  ), -�'*&�- 1#." �( ��� 	(.�!,#.3
�/'��, L�	�M 0�&/� E =H

V ��� ."�. "�- ��� �)(.�'#(�.#)( ,�-/&.- #( �( /(��,�-.#'�.#)( ) ."� �')/(. ) 
��� /-��H

V 	&&/'#(� ,��)''�(�- #(�&/�#(! � ���-� -.�* 1#." ."� ��� #-)&�.#)( '�.")�H
�)1�0�,I �)(.�'#(�(. ��� #- ,�')0�� �/,#(! '��� */,# #��.#)(H

Ramon

Ramon

Ramon

Ramon



�
<,
8<
0,
=

�  (8: � 	��	��� ",<� �

� �"�  )&&)1#(!  #!/,� -")1- � �(#0�,-�& �/'�( �� �,�(�� L���M -.�,.#(! ���
�#)�(�&34�, .,���H

�#!/,� 6 �.�,.#(! ��� �#)�(�&34�, �,���

V �&.�,(�.#0�&3I 3)/ ��( ,/( �  ),'�&��"3�� 6? �!�,)-� !�& �(� $/�!� ."� #(.�!,#.3
) ��� /*)( -.�#(#(! 1#." �."#�#/' �,)'#��H
^ �#!"\+/�&#.3 ��� -")1- � 7=� ,��� ��(� �. 9H:_%� ."�. -")/&� �� .1#�� ."�

#(.�(-#.3 ) ."� 6=� ,��� ��(� �. 6H>_%�H
^ �)." %� ��.�,'#(�.#)(- �,� ,�&�.#0� .) �( ���_;555 &����,H
^ �"� '��� �**��,- �- � -'��,  ,)' 5H: %� .) 67_%�H

 ;80-0,+ 3"�� �46;:
�)/ ��( �&-) /-� *,�0#)/-&3 #-)&�.�� '��� �- -.�,.#(! '�.�,#�&H �-� ."� �(.#,�  ,��.#)( ) 
'��� */,# #��  ,)' 5H6 `! .) 9_`! ) .).�& ���H 	 3)/ -.�,. 1#." #-)&�.�� '���I  )&&)1
."� 	&&/'#(� ,��)''�(��.#)(-  ), #-)&�.�� '��� -*��# #�� #( ."� #(.,)�/�.#)( ) ."�
�/,# 3 �(� �,�!'�(. '��� *,)���/,�-H ��!#( '���  ,�!'�(.�.#)( 1#." 	"�)��(� ��� )(
*�!� 75  ), ��_*,)��--#(! ), 	"�)��(� ��� )( *�!� :<  ), ��_*,)��--#(!H

 590:0<, �54:852
	&&/'#(� ,��)''�(�- /-#(! �!#&�(. ���"()&)!#�- �/'�( ��� .).�& ���
L��.�&)!_G_<95555M �- � *)-#.#0� �)(.,)& -�'*&�  ), ."#- *,).)�)&H



�4��04,
�
54:852�

�
�

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, �

�0��,0(�10641.���

�"� �(� ��*�#, �)(.,)&I �\��#&#(! �)(.,)&I �(� �#!�.#)( �)(.,)& ,��!�(.- �)(.�#( ���
 ,�!'�(.- /-�� �- �)(.,)&-  ), ."� �(43'�.#� ��.#0#.#�- ) ."� ���)(� �.,�(� �,%#(!
�-.�, #2I �\��#&#(! #2I �(� �#!�.#)( #2I ,�-*��.#0�&3H ���" ,��!�(. �)(.�#(- �-���
 ,�!'�(.- ��-#!(�� .) ,�*),. ."� -/���-- ),  �#&/,� ) � -*��# #� �(43'�.#� ��.#0#.3 /-�� #(
."� &#�,�,3 *,�*�,�.#)( *,)��--H ��+/�(�#(! ��.�,'#(�- ."� ,���)/.H 	 ."� -�+/�(�� ) �( #(\
&#(� �)(.,)& #- #( ."�  #(�& -�+/�(�#(! ��.� 0#�1�� #( ."� ��+/�(�� �(�&3-#- �#�1�, L���MI
#. #(�#��.�- ."�. #.- �),,�-*)(�#(! -.�* 1�- -/���-- /&H 	 #. �)�- ().I ), # #. #- #(
-/�-.�(.#�&&3 �#'#(#-"�� (/'��,-I #. #(�#��.�- ."� -.�*  �#&��H �"� �)(.,)&- �,� #(.�(���  ),
.,)/�&�-")).#(! �(� �,� /-� /&  ), #��(.# 3#(! ."� -*��# #� ')�� )  �#&/,�I �/. �,�
/(#( ),'�.#0� #( ��-�- 1"�,� -�+/�(�#(! ��.� �,� (). !�(�,�.��  ,)' � &#�,�,3H

��!�
�"� /-� ) ."�-� �)(.,)&- #- )*.#)(�& �(� ."�3 ��( �� ,�*&���� 1#." ."� -�'� 0)&/'� ) 
��-/-*�(-#)( �/  �,H

�"� �)(.,)& ')&��/&�- 1),% .",)/!" ."� ��-#!( ) ."�#, �(�-H �)(.,)&- �,� ����� .) ."�
,���.#)(- �� ),� ."�#, �),,�-*)(�#(! -.�* #( ."� *,).)�)&H �"�#, �(� -.,/�./,�- '�.�" .")-�
) � ��� ')&��/&� ."�. "�- (). !)(� .",)/!" ."� -.�*H 	 ."� -.�* #- -/���-- /&I ."� �)(.,)&
')&��/&� 1#&& �� ')�# #�� .) *�,.#�#*�.� #( �)1(-.,��' ,���.#)(- ) &#�,�,3 !�(�,�.#)( �(�
,�-/&.#(! #( -�+/�(�#(! ��.�H 	 ."� -.�*  �#&-I ."� �)(.,)& ')&��/&� 1#&& (). !)  ),1�,� #(
."� *,)��-- �(� () -�+/�(�#(! ��.� 1#&& �� !�(�,�.��H �-#(! 6 `! ) -.�,.#(! '�.�,#�&I ."�
�)(.,)&- 3#�&� �**,)2#'�.�&3 5H7? ) �&/-.�,-I �&.")/!" ."#- ��( 0�,3 ��-�� )( &#�,�,3 3#�&�H



�
<,
8<
0,
=

  (8: � 	��	��� ",<� �

��� �&, �-&�,"'& �'&,*'$ �,*-�,-*� '�
�'&,*'$ ���

�&�+
���)(� �.,�(�
�,%#(! �-.�,
#2

�(� ,�*�#,J ��(�,�.� �&/(. �(���
 ,�!'�(.- �3 8T]C:T �2)(/�&��-� �(�
:T]C8T *)&3'�,�-� ��.#0#.#�-

�(�
��*�#,
�)(.,)&
6X

:T )0�,"�(! �. )(�
�(�I 8T )0�,"�(!
�. )."�, �(�

���)(� �.,�(�
�,%#(! �-.�,
#2

�(� ,�*�#,J ��� :T\*")-*"�.�
!,)/*- (�����  ), �)1(-.,��'
&#!�.#)(

�(�
��*�#,
�)(.,)&
7X

�&/(. 1#." :T\��
!,)/*

�\��#&#(! #2 �\.�#&#(!J �%�  ,�!'�(.-
�)'*�.#�&� 1#." ���*.�,- �(�
*,�0�(. -�& \&#!�.#)( �3 ���#(! � 8T\
� )0�,"�(!

�\
��#&#(!
�)(.,)&

�&/(. 1#." :T\
*")-*"�.� !,)/*

�#!�.#)( #2 �#!�.#)(J 
)#( 8T\� )0�,"�(!
���*.�,- .) 8T\� )0�,"�(! #(-�,.-

�#!�.#)(
�)(.,)&

�#(!&�\��-� 8T T�T
��-� )0�,"�(!

���&� 9 	(\�#(� �)(.,)& �/(�.#)(-

X�(� ��*�#, �)(.,)& 6 �(� �(� ��*�#, �)(.,)& 7 �,� -�*�,�.� �)(.,)&- #(�&/��� #( ."� �(� ��*�#, �)(.,)&
,��!�(.

�"� �)(.,)& ,��!�(.- ��( �� /-��  ), 0�,#)/- &#�,�,3 #(-�,. -#4�-H ���" #- *,)0#��� #(
&����,- ,�(!#(!  ,)' �**,)2#'�.�&3 6:5]=:5_�* #( 655_�* #(�,�'�(.-H ���" �)(.,)&
')&��/&� "�- � /(#+/� ��� -�+/�(��I #(�#��.#(! �)." #.-  /(�.#)( �(� -#4�H �"� ���
-) .1�,� L06H>I �(� &�.�,M ,��)!(#4�- ."�-� -�+/�(��- �(� #-)&�.�- ."� �)(.,)& -�+/�(��-
 ,)' ."� '�#( �)�3 ) -�+/�(�#(! ,���-H ��� ,�*),.- ."� �)(.,)& -�+/�(��- �)/(.- *�, &�(�
#( ."� �)(.,)&- .�� ) ."� ��� -.�./-H".'& *�!�H �), '),� #( ),'�.#)( ,�!�,�#(! ."� �)(.,)&
,���\)/. #( ."� ���I -�� ."� ��%)�"�� �"� ,'�' ���*�& �'�& �)��� 8$�&( 7 /3.0.4/69H

http://support.illumina.com/downloads/sequencing_analysis_viewer_user_guide_15020619.ilmn


�
++0:054(2"

,95;8*,9

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, �

�'',6,10$.�(5174&(5

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

��+'-*�� ��+�*"(,"'&

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

V �&#�% �*�"&"& )( �*-��) �,*�&��� %��� �� ��%($�
�*�( �", �-(('*,

��-. �,��.#��- �,)0#��- ��-. *,��.#��- -*��# #� .) ."#- *,).)�)&H ��0#�1 ."�-�
��-. *,��.#��- �� ),� -.�,.#(! -�'*&� *,�*�,�.#)(H �)*#�-
#(�&/��J
V �0)#�#(! �,)--\�)(.�'#(�.#)(
V ��(�&#(! ���
V ��'*�,�./,� �)(-#��,�.#)(-
V ��(�&#(! �#+/#�-
V ��(�&#(! �-.�, #2 ���!�(.-
V ��(�&#(! �!(�.#� ����-
V �+/#*'�(.

V �&#�% ��+, �*��,"��+ )( �*-��) �,*�&��� %��� ��
��%($� �*�( �", �-(('*, ),

V �&#�% ��+, �*��,"��+ )( �*-��) �,*�&��� %��� ��
��%($� �*�( �", �-(('*,

http://support.illumina.com/sequencing/kits.ilmn
http://support.illumina.com/sequencing/sequencing_kits/truseq_stranded_mrna_lt_sample_prep_kit.ilmn
http://support.illumina.com/sequencing/sequencing_kits/truseq_stranded_mrna_ht_sample_prep_kit.ilmn
http://support.illumina.com/sequencing/sequencing_kits/truseq_stranded_mrna_lt_sample_prep_kit/training.ilmn
http://support.illumina.com/sequencing/sequencing_kits/truseq_stranded_mrna_lt_sample_prep_kit.ilmn
http://support.illumina.com/sequencing/sequencing_kits/truseq_stranded_mrna_ht_sample_prep_kit/training.ilmn
http://support.illumina.com/sequencing/sequencing_kits/truseq_stranded_mrna_ht_sample_prep_kit.ilmn
http://support.illumina.com/sequencing/sequencing_kits/truseq_stranded_mrna_lt_sample_prep_kit/best_practices.ilmn
http://support.illumina.com/sequencing/sequencing_kits/truseq_stranded_mrna_lt_sample_prep_kit.ilmn
http://support.illumina.com/sequencing/sequencing_kits/truseq_stranded_mrna_ht_sample_prep_kit/best_practices.ilmn
http://support.illumina.com/sequencing/sequencing_kits/truseq_stranded_mrna_ht_sample_prep_kit.ilmn


�
<,
8<
0,
=

��  (8: � 	��	��� ",<� �

��+'-*�� ��+�*"(,"'&

�,/��+ �.,�(��� '���
��'*&� �,�*�,�.#)( �)1
��'*&� �2*�,#�(��� �-�, ��,�
�(� ��� �,��%#(! �),'
L*�,. G 6:5865:=M

�,)0#��- �� *,).)�)& #(-.,/�.#)(-I �/. 1#." &�-- ��.�#& ."�(
1"�. #- *,)0#��� #( ."#- /-�, !/#��H ��/ '* $�++ �0(�*"�&���
-+�*+ �*� ��."+�� ,' �'$$'/ ,!"+ -+�*  -"�� �&� &', ,!� ���
�&� ��� �*��#"& �'*%=
V �&#�% �'�-%�&,�,"'& < �",�*�,-*� )( �*-��) �,*�&���
%��� �� ��%($� �*�( �", �-(('*, ),

V �&#�% �'�-%�&,�,"'& < �",�*�,-*� )( �*-��) �,*�&���
%��� �� ��%($� �*�( �", �-(('*,

�,/��+ �.,�(��� '���
��'*&� �,�*�,�.#)( �#!"
��'*&� �2*�,#�(��� �-�, ��,�
�(� ��� �,��%#(! �),'
L*�,. G 6:5865:<M

�,)0#��- �� *,).)�)& #(-.,/�.#)(-I �/. 1#." &�-- ��.�#& ."�(
1"�. #- *,)0#��� #( ."#- /-�, !/#��H ��/ '* $�++ �0(�*"�&���
-+�*+ �*� ��."+�� ,' �'$$'/ ,!"+ -+�*  -"�� �&� &', ,!� ���
�&� ��� �*��#"& �'*%=
V �&#�% �'�-%�&,�,"'& < �",�*�,-*� )( �*-��) �,*�&���
%��� �� ��%($� �*�( �", �-(('*, ),

V �&#�% �'�-%�&,�,"'& < �",�*�,-*� )( �*-��) �,*�&���
%��� �� ��%($� �*�( �", �-(('*,

�,/��+ ��'*&� �,�*�,�.#)(
�))&#(! �/#�� L*�,. G 6:5976<8M

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

V �&#�% �'�-%�&,�,"'& < �",�*�,-*� )( �*-��) �,*�&���
%��� �� ��%($� �*�( �", �-(('*,

	&&/'#(� �2*�,#'�(. �(�!�,
L	�M

�(��&�- 3)/ .) �,��.� �(� ��#. �**,)*,#�.� -�'*&� -"��.-  ),
	&&/'#(� -�+/�(��,- �(� �(�&3-#- -) .1�,� �(� ,��),�
*�,�'�.�,-  ), 3)/, -�'*&� *&�.�H
�) �)1(&)�� ."� -) .1�,�J
V �&#�% �'/&$'��+ )( �*-��) �,*�&��� %��� �� ��%($�
�*�( �", �-(('*, ),

V �&#�% �'/&$'��+ )( �*-��) �,*�&��� %��� �� ��%($�
�*�( �", �-(('*,

�) �)1(&)�� ."� �)�/'�(.�.#)(J
V �&#�% �'�-%�&,�,"'& < �",�*�,-*� )( �*-��) �,*�&���
%��� �� ��%($� �*�( �", �-(('*, ),

V �&#�% �'�-%�&,�,"'& < �",�*�,-*� )( �*-��) �,*�&���
%��� �� ��%($� �*�( �", �-(('*,

http://support.illumina.com/downloads/truseq_stranded_mrna_sample_preparation_ls_euc_ltf_15031058.ilmn
http://support.illumina.com/sequencing/sequencing_kits/truseq_stranded_mrna_lt_sample_prep_kit/documentation.ilmn
http://support.illumina.com/sequencing/sequencing_kits/truseq_stranded_mrna_lt_sample_prep_kit.ilmn
http://support.illumina.com/sequencing/sequencing_kits/truseq_stranded_mrna_ht_sample_prep_kit/documentation.ilmn
http://support.illumina.com/sequencing/sequencing_kits/truseq_stranded_mrna_ht_sample_prep_kit.ilmn
http://support.illumina.com/downloads/truseq_stranded_mrna_sample_preparation_hs_euc_ltf_15031057.ilmn
http://support.illumina.com/sequencing/sequencing_kits/truseq_stranded_mrna_lt_sample_prep_kit/documentation.ilmn
http://support.illumina.com/sequencing/sequencing_kits/truseq_stranded_mrna_lt_sample_prep_kit.ilmn
http://support.illumina.com/sequencing/sequencing_kits/truseq_stranded_mrna_ht_sample_prep_kit/documentation.ilmn
http://support.illumina.com/sequencing/sequencing_kits/truseq_stranded_mrna_ht_sample_prep_kit.ilmn
http://support.illumina.com/downloads/truseq_sample_preparation_pooling_guide_15042173.ilmn
http://support.illumina.com/sequencing/sequencing_kits/truseq_stranded_mrna_lt_sample_prep_kit/documentation.ilmn
http://support.illumina.com/sequencing/sequencing_kits/truseq_stranded_mrna_lt_sample_prep_kit.ilmn
http://support.illumina.com/sequencing/sequencing_kits/truseq_stranded_mrna_ht_sample_prep_kit/documentation.ilmn
http://support.illumina.com/sequencing/sequencing_kits/truseq_stranded_mrna_ht_sample_prep_kit.ilmn
http://support.illumina.com/sequencing/sequencing_kits/truseq_stranded_mrna_lt_sample_prep_kit/downloads.ilmn
http://support.illumina.com/sequencing/sequencing_kits/truseq_stranded_mrna_lt_sample_prep_kit.ilmn
http://support.illumina.com/sequencing/sequencing_kits/truseq_stranded_mrna_ht_sample_prep_kit/downloads.ilmn
http://support.illumina.com/sequencing/sequencing_kits/truseq_stranded_mrna_ht_sample_prep_kit.ilmn
http://support.illumina.com/sequencing/sequencing_kits/truseq_stranded_mrna_lt_sample_prep_kit/documentation.ilmn
http://support.illumina.com/sequencing/sequencing_kits/truseq_stranded_mrna_lt_sample_prep_kit.ilmn
http://support.illumina.com/sequencing/sequencing_kits/truseq_stranded_mrna_ht_sample_prep_kit/documentation.ilmn
http://support.illumina.com/sequencing/sequencing_kits/truseq_stranded_mrna_ht_sample_prep_kit.ilmn


�
+
$
2
6(
4�

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, ��

__�"�*.�, 7 _�)1 ��'*&� L��M �,).)�)&

�19 $/2.( �� � �4161&1.

�4:85+;*:054 	

#(362,  8,6 '581-25= 	�
 ;80-? (4+ �8(.3,4: 3"�� 	
#?4:/,90@, �089: #:8(4+ *��� 
	
#?4:/,90@, #,*54+ #:8(4+ *��� 
�
�+,4?2(:, �� �4+9 
�
�0.(:, �+(6:,89 �	
�480*/ ��� �8(.3,4:9 ��
&(20+(:, �0)8(8? �

�583(20@, (4+  552 �0)8(80,9 ��



�5
=
#
(3

62
,
��
#
� 
85
:5
*5
2

��  (8: � 	��	��� ",<� �

�0641'7&6,10

�"#- �"�*.�, ��-�,#��- ."� �,/��+ �.,�(��� '��� ��'*&� �,�*�,�.#)( �� *,).)�)&H
	&&/'#(� ,��)''�(�- ."�  )&&)1#(! %#.I -�'*&� (/'��,I �(� *,).)�)& �)'�#(�.#)(-J

�-%��* '� ��%($�+
�*'��++��

�, �&� �"%�

���'%%�&���
�",

B79 ��

79]9= ��_), ��

C9= ��

���&� : �#. �(� ��'*&� �/'��, ���)''�(��.#)(-

�", �-%��* '�
��%($�+ �-(('*,�� (�* �",

�-%��* '� ��%($�+
�*'��++��

�, �&� �"%�

�*','�'$

�� 9= D9= ��

C9= ��

�� >; D79 ��

C79 ��

���&� ; �#. �(� �,).)�)& ���)''�(��.#)(-

� �)&&)1 ."� *,).)�)& #( ."� ),��, ��-�,#���I /-#(! ."� -*��# #�� 0)&/'�- �(� #(�/��.#)(
*�,�'�.�,-H

� �� ),� *,)����#(! ,�0#�1 ."�  )&&)1#(!J
V ��-. �,��.#��-^��� ����(�#"� ��'#)&��' )( *�!� >  ), #( ),'�.#)( )( ")1 .) ����--

�,/��+ �.,�(��� '��� ��'*&� �,�*�,�.#)( ��-. �,��.#��- )( ."� 	&&/'#(� 1��-#.�H
V �&)��% ��!$ � �&�$�&�(�#" �## �"� �)��� 8$�&( 7 /3.20/519^��� ����(�#"� ��'#)&��'

)( *�!� >  ), #( ),'�.#)( )( ")1 .) �)1(&)�� ."� !/#��  ,)' ."� 	&&/'#(�
1��-#.�H

http://support.illumina.com/downloads/truseq_sample_preparation_pooling_guide_15042173.ilmn


�4:85+;*:054

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, ��

V �**�(�#2 � �/**),.#(! 	( ),'�.#)(^�)( #,' 3)/, %#. �)(.�(.- �(� '�%� -/,�
."�. 3)/ "�0� )�.�#(�� �&& ) ."� ,�+/#-#.� �+/#*'�(. �(� �)(-/'��&�-  ), ."�
��_*,).)�)&H



�5
=
#
(3

62
,
��
#
� 
85
:5
*5
2

�	  (8: � 	��	��� ",<� �

 $/2.( �4(2#14-).19

�"�  )&&)1#(! #&&/-.,�.�- ."� *,)��--�- ) ."� �,/��+ �.,�(��� '��� ��'*&� �,�*�,�.#)(
�� *,).)�)& .) *,�*�,� .�'*&�.�- /-#(! 79 #(��2�� ���*.�, ./��- ), � ���H

�#!/,� 7 �,/��+ �.,�(��� '��� ��'*&� �,�*�,�.#)( �� �),% &)1



 
;80-?

(4+
�8(.3

,4:3
"
�
�

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, �


�74,); $0'�4$*/(06/���

�"#- *,)��-- */,# #�- ."� *)&3� �)(.�#(#(! '��� ')&��/&�- /-#(! *)&3\� )&#!) �..��"��
'�!(�.#� ����- /-#(! .1) ,)/(�- ) */,# #��.#)(H �/,#(! ."� -��)(� �&/.#)( ) ."� *)&3�
���I ."� ��� #- �&-)  ,�!'�(.�� �(� *,#'��  ), ���� -3(."�-#-H �� �,�(�� ."�  )&&)1#(!
�#�!,�' 1"#&� *�, ),'#(! ."� */,# #��.#)( *,)���/,�-J

�#!/,� 8 �,/��+ �.,�(��� '��� ��'*&� �,�*�,�.#)( �/,# #��.#)( �),% &)1

	. #- #'*),.�(. .)  )&&)1 ."#- *,)���/,� �2��.&3 .) �� -/,� ) ,�*,)�/�#�#&#.3H



�5
=
#
(3

62
,
��
#
� 
85
:5
*5
2

��  (8: � 	��	��� ",<� �

��!�
�&&)1 ."� ����- .)  /&&3 *�&&�. �!�#(-. ."� '�!(�.#� -.�(� :_'#(/.�-H ��')0� ."�
-/*�,(�.�(.  ,)' ."� ����- #''��#�.�&3 1"#&� ."� ����- �,� -.#&& *�&&�.�� �!�#(-. ."�
'�!(�.#� -.�(�H �) (). �&&)1 ."� *�&&�.- .) �,3H

��!�
	&&/'#(� ,��)''�(�- ."�. 3)/ /-� 5H6]9_`! ) .).�& ��� �(� /-� ��� *&�.�- 1#." �
'�!(�.#� *&�.� -.�(�  ), ."#- *,)��--H �&.�,(�.#0�&3I 3)/ ��( -.�,. ."� *,).)�)& 1#." 65]955_(!
) *,�0#)/-&3 #-)&�.�� '���H 	 3)/ �) -)I ."� '��� '/-. �� �)(��(.,�.�� #(.) : `& ), &�--
�� ),� ���#.#)( .) ."� �,�!'�(.I �,#'�I �#(#-" #2H �)(��(.,�.� �3 �."�()& *,��#*#.�.#)( ),
)( � �#�!�( #(�&/.� �)&/'(H

V 	 �."�()& *,��#*#.�.#)( #- /-��I ,�-/-*�(� ."� *�&&�. #( 6= `& �,�!'�(.I �,#'�I �#(#-"
#2H

V 	 � �#�!�( #(�&/.� �)&/'( #- /-��I �&/.� ."� '��� 1#." : `& ) ')&��/&�, �#)&)!3\
!,��� 1�.�, �(� ��� 68 `& �,�!'�(.I �,#'�I �#(#-" #2H �"� /-� ) ."� #(�&/.�
�)&/'( ,�-/&.- #( � &)-- ) /* .) :5? ) ."� '��� �/� .) ."� &)1 �&/.#)( 0)&/'�H

	( �#."�, ��-�I "��. ."� '��� #( �,�!'�(.I �,#'�I �#(#-" #2 .)  ,�!'�(. �. 	"�)��(� ��� )(
*�!� 75 #( ."#- *,)��--H

�'&+-%��$�+

	,�% �-�&,",1 �,'*� � �-(($"�� �1

���� �#(�#(! �/  �, L���M 6 ./�� *�, 9=
,���.#)(-

\6:F� .) \7:F� 	&&/'#(�

���� ��-"#(! �/  �, L���M 6 ./�� *�, 9=
,���.#)(-

\6:F� .) \7:F� 	&&/'#(�

�&/.#)( �/  �, L���M 6 ./�� *�, 9=
,���.#)(-

\6:F� .) \7:F� 	&&/'#(�

�,�!'�(.I �,#'�I �#(#-" #2
L���M

6 ./�� *�, 9=
,���.#)(-

\6:F� .) \7:F� 	&&/'#(�

��-/-*�(-#)( �/  �, L���M 6 ./�� \6:F� .) \7:F� 	&&/'#(�

��� �/,# #��.#)( ����- L���M 6 ./�� *�, 9=
,���.#)(-

7F� .) =F� 	&&/'#(�

��� L��� ���� �&�.�M ��,�)��
����&

6 &���& *�, *&�.� 6:F� .) 85F� 	&&/'#(�



 
;80-?

(4+
�8(.3

,4:3
"
�
�

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, ��

	,�% �-�&,",1 �,'*� � �-(($"�� �1

>;\1�&& 5H8 '& ��� �&�.� 6 6:F� .) 85F� �-�,

#�,)-��& P�Q ��"�-#0� ���&- 8 6:F� .) 85F� �-�,

���-�[���-�\ ,�� ���!�(.
��-�,0)#,-
L# /-#(! '/&.#�"�((�& *#*�..�-M

; 6:F� .) 85F� �-�,

���-�[���-�\ ,�� �#!".\�/��
�.,#*- �(� ��*-
L# /-#(! '/&.#�"�((�& *#*�..�-M

; 6:F� .) 85F� �-�,

�*�(�*�,"'&
� ��')0� ."�  )&&)1#(!  ,)' \6:F�_.)_\7:F� -.),�!� �(� ."�1 ."�' �. ,))' .�'*�,�./,�J

V ���� �#(�#(! �/  �,
V ���� ��-"#(! �/  �,
V �&/.#)( �/  �,
V �,�!'�(.I �,#'�I �#(#-" #2
V ��-/-*�(-#)( �/  �,

��!�
�"� ��-/-*�(-#)( �/  �, ��( �� -.),�� �. 7F� .) =F� � .�, ."� #(#.#�& ."�1H

��!�
� .�, /-� #( ."#- *,)���/,�I -.),� ."� ���� �#(�#(! �/  �,I ���� ��-"#(! �/  �,I �(�
�&/.#)( �/  �, �. 7F�_.)_=F�  ), -/�-�+/�(. �2*�,#'�(.-H

� ��')0� ."� ��� �/,# #��.#)( ����- ./��  ,)' 7F� .) =F� -.),�!� �(� &�. -.�(� .) �,#(!
.) ,))' .�'*�,�./,�H



�5
=
#
(3

62
,
��
#
� 
85
:5
*5
2

�  (8: � 	��	��� ",<� �

� �,�\*,)!,�' ."� ."�,'�& �3�&�, 1#." ."�  )&&)1#(! *,)!,�'-J
V �"))-� ."� *,�\"��. &#� )*.#)( �(� -�. .) 655F�
V ;:F�  ), : '#(/.�-I 9F� ")&�^-�0� �- %��� ��&�,-*�,"'&
V =5F�  ), 7 '#(/.�-I 7:F� ")&�^-�0� �- %��� �$-,"'& 4
V >9F�  ), = '#(/.�-I 9F� ")&�^-�0� �- �$-,"'& 5 B �*� B �*"%�

��!�
�), #(-�,.- &�,!�, ."�( 675]755 �* 1#." � '��#�( -#4� ) 6:5 �*I -�� �**�(�#2 �
�&.�,(�.� �,�!'�(.�.#)( �,).)�)&-H

� ��. ."� ��(.,# /!� .) 6:F� .) 7:F�I # ,� ,#!�,�.��H
� �**&3 �( ��� ��,�)�� &���& .) � (�1 >;\1�&& 5H8 '& ��� *&�.�H

�(1, "� 
6 �#&/.� ."� .).�& ��� 1#." (/�&��-�\ ,�� /&.,� */,� 1�.�, .) �  #(�& 0)&/'� ) :5_`& #(

."� (�1 >;\1�&& 5H8_'&_���_*&�.� &���&�� 1#." ."� ��� ��,�)��H

7 �),.�2 ."� ,))' .�'*�,�./,� ��� �/,# #��.#)( ����- ./�� 0#!),)/-&3 .) ,�-/-*�(� ."�
)&#!)\�� ����-H

8 ��� :5_`& ) ��� �/,# #��.#)( ����- .) ���" 1�&& ) ."� ��� *&�.� .) �#(� ."� *)&3�
��� .) ."� )&#!) �� '�!(�.#� ����-H ��(.&3 *#*�..� ."� �(.#,� 0)&/'� /* �(� �)1( ;
.#'�- .) '#2 ."),)/!"&3H

9 ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��&H

�4*;)(:, 	 "� 
6 �&��� ."� -��&�� ��� *&�.� )( ."� *,�\*,)!,�''�� ."�,'�& �3�&�,H �&)-� ."� &#� �(�

-�&��. %���C��&�,-*�,"'& L;:F�  ), : '#(/.�-I 9F� ")&�M .) ��(�./,� ."� ��� �(�
 ��#&#.�.� �#(�#(! ) ."� *)&3� ��� .) ."� ����-H

7 ��')0� ."� ��� *&�.�  ,)' ."� ."�,'�& �3�&�, 1"�( #. ,���"�- 9F�H

8 �&��� ."� ��� *&�.� )( ."� ��(�" �(� #(�/��.� �. ,))' .�'*�,�./,�  ), :_'#(/.�- .)
�&&)1 ."� ��� .) �#(� .) ."� ����-H

'(9/ "� 
6 ��')0� ."� ��"�-#0� -��&  ,)' ."� ��� *&�.�H



 
;80-?

(4+
�8(.3

,4:3
"
�
�

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, ��

7 �&��� ."� ��� *&�.� )( ."� '�!(�.#� -.�(� �. ,))' .�'*�,�./,�  ), :_'#(/.�- .)
-�*�,�.� ."� *)&3� ��� �)/(� ����-  ,)' ."� -)&/.#)(H

8 ��')0� �(� �#-��,� �&& ) ."� -/*�,(�.�(.  ,)' ���" 1�&& ) ."� ��� *&�.�H

9 ��')0� ."� ��� *&�.�  ,)' ."� '�!(�.#� -.�(�H

: ��-" ."� ����- �3 ���#(! 755_`& ) ���� ��-"#(! �/  �, #( ���" 1�&& ) ."� ��� *&�.�
.) ,�')0� /(�)/(� ���H ��(.&3 *#*�..� ."� �(.#,� 0)&/'� /* �(� �)1( ;_.#'�- .)
'#2 ."),)/!"&3H

; �&��� ."� ��� *&�.� )( ."� '�!(�.#� -.�(� �. ,))' .�'*�,�./,�  ), :_'#(/.�-H

< ��(.,# /!� ."� ."�1�� �&/.#)( �/  �, .) ;55_A_!  ), :_-��)(�-H

= ��')0� �(� �#-��,� �&& ) ."� -/*�,(�.�(.  ,)' ���" 1�&& ) ."� ��� *&�.�H �"�
-/*�,(�.�(. �)(.�#(- ')-. ) ."� ,#�)-)'�& �(� )."�, ()(\'�--�(!�, ���H

> ��')0� ."� ��� *&�.�  ,)' ."� '�!(�.#� -.�(�H

65 ��� :5_`& ) �&/.#)( �/  �, #( ���" 1�&& ) ."� ��� *&�.�H ��(.&3 *#*�..� ."� �(.#,�
0)&/'� /* �(� �)1( ; .#'�- .) '#2 ."),)/!"&3H

66 ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��&H

67 �.),� ."� �&/.#)( �/  �, ./�� �. 9F�H

�4*;)(:, 
 "� 
6 �&��� ."� -��&�� ��� *&�.� )( ."� *,�\*,)!,�''�� ."�,'�& �3�&�,H �&)-� ."� &#� �(�

-�&��. %���C�$-,"'&C4 L=5F�  ), 7 '#(/.�-I 7:F� ")&�M .) �&/.� ."� '���  ,)' ."�
����-H �"#- ,�&��-�- �)." ."� '��� �(� �(3 �)(.�'#(�(. ,��� ."�. "�- �)/(� ."�
����- ()(\-*��# #��&&3H

7 ��')0� ."� ��� *&�.�  ,)' ."� ."�,'�& �3�&�, 1"�( #. ,���"�- 7:F�H

8 �&��� ."� ��� *&�.� )( ."� ��(�" �. ,))' .�'*�,�./,�H

9 ��')0� ."� ��"�-#0� -��&  ,)' ."� ��� *&�.�H

�(1, "� 
6 ��(.,# /!� ."� ."�1�� ���� �#(�#(! �/  �, .) ;55_A_!  ), :_-��)(�-H



�5
=
#
(3

62
,
��
#
� 
85
:5
*5
2

��  (8: � 	��	��� ",<� �

7 ��� :5_`& ) ���� �#(�#(! �/  �, .) ���" 1�&& ) ."� ��� *&�.�H �"#- �&&)1- '��� .)
-*��# #��&&3 ,��#(� ."� ����-I 1"#&� ,��/�#(! ."� �')/(. ) ,��� ."�. ()(\-*��# #��&&3
�#(�-H ��(.&3 *#*�..� ."� �(.#,� 0)&/'� /* �(� �)1( ;_.#'�- .) '#2 ."),)/!"&3H

8 	(�/��.� ."� ��� *&�.� �. ,))' .�'*�,�./,�  ), : '#(/.�- �(� -.),� ."� ���� �#(�#(!
�/  �, ./�� �. 7F�_.)_=F�H

9 �&��� ."� ��� *&�.� )( ."� '�!(�.#� -.�(� �. ,))' .�'*�,�./,�  ), :_'#(/.�-H

: ��')0� �(� �#-��,� �&& ) ."� -/*�,(�.�(.  ,)' ���" 1�&& ) ."� ��� *&�.�H

; ��')0� ."� ��� *&�.�  ,)' ."� '�!(�.#� -.�(�H

< ��-" ."� ����- �3 ���#(! 755_`& ) ���� ��-"#(! �/  �, #( ���" 1�&& ) ."� ���
*&�.�H ��(.&3 *#*�..� ."� �(.#,� 0)&/'� /* �(� �)1( ; .#'�- .) '#2 ."),)/!"&3H

= �.),� ."� ���� ��-"#(! �/  �, ./�� �. 7F� .) =F�H

> �&��� ."� ��� *&�.� )( ."� '�!(�.#� -.�(� �. ,))' .�'*�,�./,�  ), :_'#(/.�-H

65 ��')0� �(� �#-��,� �&& ) ."� -/*�,(�.�(.  ,)' ���" 1�&& ) ."� ��� *&�.�H �"�
-/*�,(�.�(. �)(.�#(- ,�-#�/�& ,��� �(� )."�, �)(.�'#(�(.- ."�. 1�,� ,�&��-�� #( ."�
 #,-. �&/.#)( �(� �#� (). ,��#(� ."� ����-H

66 ��')0� ."� ��� *&�.�  ,)' ."� '�!(�.#� -.�(�H

67 ��� 6>H:_`& ) �,�!'�(.I �,#'�I �#(#-" #2 .) ���" 1�&& ) ."� ��� *&�.�H ��(.&3
*#*�..� ."� �(.#,� 0)&/'� /* �(� �)1( ;_.#'�- .) '#2 ."),)/!"&3H �"� �,�!'�(.I
�,#'�I �#(#-" #2 �)(.�#(- ,�(�)' "�2�'�,-  ), �� *,#'#(! �(� -�,0�- �- ."� 6-.
-.,�(� ���� -3(."�-#- ,���.#)( �/  �,H

68 ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��&H

69 �.),� ."� �,�!'�(.I �,#'�I �#(#-" #2 ./�� �. \6:F� .) \7:F�H

�4*;)(:, "� 
6 �&��� ."� -��&�� ��� *&�.� )( ."� *,�\*,)!,�''�� ."�,'�& �3�&�,H �&)-� ."� &#� �(�

-�&��. �$-,"'& 5 B �*� B �*"%� L>9F�  ), = '#(/.�-I 9F� ")&�M .) �&/.�I  ,�!'�(.I �(�
*,#'� ."� ���H

7 ��')0� ."� ��� *&�.�  ,)' ."� ."�,'�& �3�&�, 1"�( #. ,���"�- 9F� �(� ��(.,# /!�
�,#� &3H

8 �,)���� #''��#�.�&3 .) �,"(��'�-� ��&'( �(&�"� ��� )( *�!� 76H



#
?4:/,90@,

�089:#
:8(4+

*�
�
�

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, ��

 ;06+(5,<( �,456  64$0'&���

�"#- *,)��-- ,�0�,-� .,�(-�,#��- ."� �&��0�� ���  ,�!'�(.- ."�. 1�,� *,#'�� 1#." ,�(�)'
"�2�'�,- #(.)  #,-. -.,�(� ���� /-#(! ,�0�,-� .,�(-�,#*.�-� �(� ,�(�)' *,#'�,-H �"�
���#.#)( ) ��.#()'3�#( � .) ."� �#,-. �.�(� �3(."�-#- ��. � '#2 L���M *,�0�(.- -*/,#)/-
���\��*�(��(. -3(."�-#-I 1"#&� �&&)1#(! ���\��*�(��(. -3(."�-#-I #'*,)0#(! -.,�(�
-*��# #�#.3H

�'&+-%��$�+

	,�% �-�&,",1 �,'*� � �-(($"�� �1

�#,-. �.,�(� �3(."�-#- ��. �
#2 L���M

6 ./�� *�, 9=
,���.#)(-

\6:F� .) \7:F� 	&&/'#(�

��� L���� �&�.�M ��,�)��
����&

6 &���& *�, *&�.� 6:F� .) 85F� 	&&/'#(�

>;\1�&& 5H8 '& ��� �&�.� 6 6:F� .) 85F� �-�,

#�,)-��& P�Q ��"�-#0� ���& 6 6:F� .) 85F� �-�,

���-�[���-�\ ,�� �#!".\�/��
�.,#*- �(� ��*-
L# /-#(! '/&.#�"�((�& *#*�..�-M

6 6:F� .) 85F� �-�,

���-�[���-�\ ,�� ���!�(.
��-�,0)#,-
L# /-#(! '/&.#�"�((�& *#*�..�-M

6 6:F� .) 85F� �-�,

�/*�,��,#*. 		 ��0�,-�
�,�(-�,#*.�-�

6 ./�� \6:F� .) \7:F� �-�,

#������
�#,-. �.,�(� �3(."�-#- ��. � #2 �)(.�#(- ��.#()'3�#( �I � .)2#(H ��,-)(�& #($/,3 ��( )��/,
.",)/!" #("�&�.#)(I #(!�-.#)(I -%#( �)(.��.I �(� �3� �)(.��.H �#-*)-� ) �)(.�#(�,- �(� �(3
/(/-�� �)(.�(.- #( ���),��(�� 1#." ."� !)0�,('�(.�& -� �.3 -.�(��,�-  ), 3)/, ,�!#)(H
�� �, .) ."� *,)�/�. '�.�,#�& -� �.3 ��.� -"��. L���M  ), ��.�#&�� �(0#,)('�(.�&I "��&."I
�(� -� �.3 #( ),'�.#)(H ���- �,� �0�#&��&�  ), ."#- %#. )( ."� 	&&/'#(� 1��-#.� �.
111H#&&/'#(�H�)'['-�-H

http://www.illumina.com/msds


�5
=
#
(3

62
,
��
#
� 
85
:5
*5
2

��  (8: � 	��	��� ",<� �

�*�(�*�,"'&
� ��')0� )(� ./�� ) �#,-. �.,�(� �3(."�-#- ��. � #2  ,)' \6:F� .) \7:F� -.),�!� �(�

."�1 #. �. ,))' .�'*�,�./,�H
� �,�\*,)!,�' ."� ."�,'�& �3�&�, 1#." ."�  )&&)1#(! *,)!,�' �(� -�0� �- �1&,!�+"2� 4+,

�,*�&�J
V �"))-� ."� *,�\"��. &#� )*.#)( �(� -�. .) 655F�
V 7:F�  ), 65_'#(/.�-
V 97F�  ), 6:_'#(/.�-
V <5F�  ), 6:_'#(/.�-
V �)&� �. 9F�

� �**&3 � ��� ��,�)�� &���& .) � (�1 >;\1�&& 5H8 '& ��� *&�.�H

��!�
�"� �#,-. �.,�(� �3(."�-#- #2 ��. � 1#." �/*�,��,#*. 		 ����� #- -.��&� .) ���#.#)(�&
 ,��4�\."�1 �3�&�- �(� ��( �� /-��  ), -/�-�+/�(. �2*�,#'�(.-H 	 '),� ."�( -#2  ,��4�\
."�1 �3�&�- �,� �(.#�#*�.��I �#0#�� ."� �#,-. �.,�(� �3(."�-#- #2 ��. � �(� �/*�,��,#*.
		 '#2 #(.) -'�&&�, �&#+/).- �(� -.),� �. \6:F�_.)_\7:F�H

�(1, �� 
6 ��')0� ."� ��"�-#0� -��&  ,)' ."� ��� *&�.�H

7 �&��� ."� ��� *&�.� )( ."� '�!(�.#� -.�(� �. ,))' .�'*�,�./,�  ), :_'#(/.�-H �) ().
,�')0� ."� *&�.�  ,)' ."� '�!(�.#� -.�(�H

8 �,�(- �, 6<_`& -/*�,(�.�(.  ,)' ���" 1�&& ) ."� ��� *&�.� .) ."� �),,�-*)(�#(! 1�&& ) 
."� (�1 5H8 '& ���_*&�.� &���&�� 1#." ."� ��� ��,�)��H

9 ��(.,# /!� ."� ."�1�� �#,-. �.,�(� �3(."�-#- ��. � #2 ./�� .) ;55_A_!  ), :_-��)(�-H

: ��� :5_`& �/*�,��,#*. 		 .) ."� �#,-. �.,�(� �3(."�-#- ��. � #2 ./��H 	 3)/ �,� ().
/-#(! ."� �(.#,� �)(.�(.- ) ."� �#,-. �.,�(� �3(."�-#- ��. � #2 ./��I ��� �/*�,��,#*.
		 �. � ,�.#) ) 6_`& �/*�,��,#*. 		  ), ���" >_`&_�#,-. �.,�(� �3(."�-#- ��. � #2H #2
!�(.&3I �/. ."),)/!"&3I �(� ��(.,# /!� �,#� &3H
����& ."� �#,-. �.,�(� �3(."�-#- ��. � #2 ./�� .) #(�#��.� ."�. ."� �/*�,��,#*. 		 "�-
���( �����H

; ��� =_`& ) �#,-. �.,�(� �3(."�-#- ��. � #2 �(� �/*�,��,#*. 		 '#2 .) ���" 1�&& ) ."�
��� *&�.�H ��(.&3 *#*�..� ."� �(.#,� 0)&/'� /* �(� �)1( ;_.#'�- .) '#2 ."),)/!"&3H



#
?4:/,90@,

�089:#
:8(4+

*�
�
�

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, ��

< ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��& �(� ��(.,# /!� �,#� &3H

= ��./,( ."� �#,-. �.,�(� �3(."�-#- ��. � #2 ./�� .) \6:F� .) \7:F� -.),�!� #''��#�.�&3
� .�, /-�H

�4*;)(:, 	 �� 
6 �&��� ."� -��&�� ��� *&�.� )( ."� *,�\*,)!,�''�� ."�,'�& �3�&�,H �&)-� ."� &#�I �(�

."�( -�&��. �(� ,/( ."� �1&,!�+"2� 4+, �,*�&� *,)!,�'H
� �"))-� ."� *,�\"��. &#� )*.#)( �(� -�. .) 655F�
� 7:F�  ), 65_'#(/.�-
� 97F�  ), 6:_'#(/.�-
� <5F�  ), 6:_'#(/.�-
� �)&� �. 9F�

7 �"�( ."� ."�,'�& �3�&�, ,���"�- 9F�I ,�')0� ."� ��� *&�.�  ,)' ."� ."�,'�& �3�&�,
�(� *,)���� #''��#�.�&3 .) �,"(��'�-� ���#"� �(&�"� ��� )( *�!� 79H



�5
=
#
(3

62
,
��
#
� 
85
:5
*5
2

�	  (8: � 	��	��� ",<� �

 ;06+(5,<(  (&10' 64$0'&���

�"#- *,)��-- ,�')0�- ."� ��� .�'*&�.� �(� -3(."�-#4�- � ,�*&���'�(. -.,�(�I
#(�),*),�.#(! ���� #( *&��� ) ���� .) !�(�,�.� �-_����H �"� #(�),*),�.#)( ) ����
+/�(�"�- ."� -��)(� -.,�(� �/,#(! �'*&# #��.#)(I ����/-� ."� *)&3'�,�-� �)�- ().
#(�),*),�.� *�-. ."#- (/�&�).#��H ��/,� �� ����- �,� /-�� .) -�*�,�.� ."� �-_����  ,)'
."� -��)(� -.,�(� ,���.#)( '#2H �. ."� �(� ) ."#- *,)��--I 3)/ "�0� �&/(.\�(��� ����H

�'&+-%��$�+

	,�% �-�&,",1 �,'*� � �-(($"�� �1

L�*.#)(�&M �(� ��*�#, �)(.,)&
L���M

6 ./�� *�, 9=
,���.#)(-

\6:F� .) \7:F� 	&&/'#(�

��-/-*�(-#)( �/  �, L���M 6 ./�� 7F� .) =F� 	&&/'#(�

���)(� �.,�(� �,%#(! �-.�,
#2 L�M

6 ./�� *�, 9=
,���.#)(-

\6:F� .) \7:F� 	&&/'#(�

��� L���*.�, �#!�.#)( �&�.�M
��,�)�� ����&

6 &���& *�, *&�.� 6:F� .) 85F� 	&&/'#(�

>;\1�&& 5H8 '& ��� �&�.� 6 6:F� .) 85F� �-�,

��/,� �� ����- >5 `& *�, -�'*&� 7F� .) =F� �-�,

�,�-"&3 �,�*�,�� =5? �."�()&
L�.��M

955 `& *�, -�'*&� 6:F� .) 85F� �-�,

#�,)-��& P�Q ��"�-#0� ���&- 7 6:F� .) 85F� �-�,

���-�[���-�\ ,�� �#!".\�/��
�.,#*- �(� ��*-
L# /-#(! '/&.#�"�((�& *#*�..�-M

: 6:F� .) 85F� �-�,

���-�[���-�\ ,�� ���!�(.
��-�,0)#,-
L# /-#(! '/&.#�"�((�& *#*�..�-M

: 6:F� .) 85F� �-�,



#
?4:/,90@,

#
,*54+

#
:8(4+

*�
�
�

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, �


�*�(�*�,"'&
� ��')0� ."�  )&&)1#(!  ,)' \6:F�_.)_\7:F� -.),�!� �(� ."�1 ."�' �. ,))' .�'*�,�./,�J

V �(� ��*�#, �)(.,)&

��!�
�"� /-� ) ."� �(� ��*�#, �)(.,)& #- )*.#)(�& �(� #. ��( �� ,�*&���� 1#." ."� -�'�
0)&/'� ) ��-/-*�(-#)( �/  �,H

V ���)(� �.,�(� �,%#(! �-.�, #2
� ��')0� ."� ��-/-*�(-#)( �/  �,  ,)' 7F�_.)_=F� -.),�!� �(� �,#(! #. .) ,))'

.�'*�,�./,�H
� ��')0� ."� ��/,� �� ����-  ,)' -.),�!� �(� &�. -.�(�  ), �. &��-. 85_'#(/.�- .)

�,#(! ."�' .) ,))' .�'*�,�./,�H
� ��0#�1 ��-. �,��.#��-  ), ��"� �"� ���"�(�� ����'H ��� ����(�#"� ��'#)&��' )( *�!� >

 ), #( ),'�.#)( )( ")1 .) ����-- �,/��+ �.,�(��� '��� ��'*&� �,�*�,�.#)( ��-.
�,��.#��- )( ."� 	&&/'#(� 1��-#.�H

� �,�\"��. ."� ."�,'�& �3�&�, .) 6;F�H
� �"))-� ."� ."�,'�& �3�&�, *,�\"��. &#� )*.#)( �(� -�. .) 85F�
� �**&3 �( ��� ��,�)�� &���& .) � (�1 >;\1�&& 5H8 '& ��� *&�.�H

�++ #��
6 ��')0� ."� ��"�-#0� -��&  ,)' ."� ��� *&�.�H

7 �) )(� ) ."�  )&&)1#(!J
V 	 /-#(! ."� #(\&#(� �)(.,)& ,��!�(.J

^ ��(.,# /!� ."� ."�1�� �(� ��*�#, �)(.,)& ./�� .) ;55_A_!  ), :_-��)(�-H
^ �#&/.� ."� �(� ��*�#, �)(.,)& .) 6[:5 #( ��-/-*�(-#)( �/  �, L�), �2�'*&�I

7_`& �(� ��*�#, �)(.,)& @ >= `& ��-/-*�(-#)( �/  �,M �� ),� /-�H �#-��,� ."�
�#&/.�� �(� ��*�#, �)(.,)& � .�, /-�H

^ ��� : `& ) �#&/.�� �(� ��*�#, �)(.,)& .) ���" 1�&& ) ."� ��� *&�.�H
V 	 (). /-#(! ."� #(\&#(� �)(.,)& ,��!�(.I ��� :_`& ) ��-/-*�(-#)( �/  �, .) ���"

1�&& ) ."� ��� *&�.�H

8 ��(.,# /!� ."� ."�1�� ���)(� �.,�(� �,%#(! �-.�, #2 .) ;55_A_!  ), :_-��)(�-H

9 ��� 75_`& ) ."�1�� ���)(� �.,�(� �,%#(! �-.�, #2 .) ���" 1�&& ) ."� ��� *&�.�H
��(.&3 *#*�..� ."� �(.#,� 0)&/'� /* �(� �)1( ; .#'�- .) '#2 ."),)/!"&3H



�5
=
#
(3

62
,
��
#
� 
85
:5
*5
2

��  (8: � 	��	��� ",<� �

: ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��&H

; ��./,( ."� ���)(� �.,�(� �,%#(! �-.�, #2 ./�� .) \6:F� .) \7:F� -.),�!� � .�, /-�H

�4*;)(:, 
 �� 
6 �&��� ."� -��&�� ��� *&�.� )( ."� *,�\"��.�� ."�,'�& �3�&�,H �&)-� ."� &#� �(� #(�/��.�

�. 6;F�  ), 6_")/,H

7 ��')0� ."� ��� *&�.�  ,)' ."� ."�,'�& �3�&�, �(� *&��� #. )( ."� ��(�"H

8 ��')0� ."� ��"�-#0� -��&  ,)' ."� ��� *&�.�H

9 ��. ."� ��� *&�.� -.�(� .) �,#(! #. .) ,))' .�'*�,�./,�H

 ;80-? �� 
6 �),.�2 ."� ��/,� �� ����- /(.#& ."�3 �,� 1�&& �#-*�,-��H

7 ��� >5_`& ) 1�&&\'#2�� ��/,� �� ����- .) ���" 1�&& ) ."� ��� *&�.� �)(.�#(#(!
:5_`& ) �- ����H ��(.&3 *#*�..� ."� �(.#,� 0)&/'� /* �(� �)1( 65 .#'�- .) '#2
."),)/!"&3H

8 	(�/��.� ."� ��� *&�.� �. ,))' .�'*�,�./,�  ), 6:_'#(/.�-H

9 �&��� ."� ��� *&�.� )( ."� '�!(�.#� -.�(� �. ,))' .�'*�,�./,�I  ), :_'#(/.�- .) '�%�
-/,� ."�. �&& ) ."� ����- �,� �)/(� .) ."� -#�� ) ."� 1�&&-H

: ��')0� �(� �#-��,� 68:_`& -/*�,(�.�(.  ,)' ���" 1�&& ) ."� ���_*&�.�H

��!�
���0� ."� ���_*&�.� )( ."� '�!(�.#� -.�(� 1"#&� *�, ),'#(! ."�  )&&)1#(! =5? �.��
1�-" -.�*- L;]=MH

; �#." ."� ��� *&�.� )( ."� '�!(�.#� -.�(�I ��� 755_`&  ,�-"&3 *,�*�,�� =5?_�.�� .)
���" 1�&& 1#.")/. �#-./,�#(! ."� ����-H

< 	(�/��.� ."� ��� *&�.� �. ,))' .�'*�,�./,�  ), 85 -��)(�-I �(� ."�( ,�')0� �(�
�#-��,� �&& ) ."� -/*�,(�.�(.  ,)' ���" 1�&&H

= ��*��. -.�*- ; �(� < )(� .#'�  ), � .).�& ) .1) =5?_�.�� 1�-"�-H

> ��. ."� ��� *&�.� -.�(� �. ,))' .�'*�,�./,�  ), 6: '#(/.�- .) �,3I �(� ."�( ,�')0�
."� *&�.�  ,)' ."� '�!(�.#� -.�(�H



#
?4:/,90@,

#
,*54+

#
:8(4+

*�
�
�

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, ��

65 ��(.,# /!� ."� ."�1��I ,))' .�'*�,�./,� ��-/-*�(-#)( �/  �, .) ;55_A_!  ), :_-��)(�-H

66 ��� 6<H: `& ��-/-*�(-#)( �/  �, .) ���" 1�&& ) ."� ��� *&�.�H ��(.&3 *#*�..� ."�
�(.#,� 0)&/'� /* �(� �)1( 65 .#'�- .) '#2 ."),)/!"&3H

67 	(�/��.� ."� ��� *&�.� �. ,))' .�'*�,�./,�  ), 7_'#(/.�-H

68 �&��� ."� ��� *&�.� )( ."� '�!(�.#� -.�(� �. ,))' .�'*�,�./,�  ), :_'#(/.�-H

69 �,�(- �, 6:_`& -/*�,(�.�(. L�-_����M  ,)' ."� ���_*&�.� .) ."� (�1 >;\1�&&
5H8_'&_���_*&�.� &���&�� 1#." ."� ��� ��,�)��H

 ��� !����������!
	 3)/ �) (). *&�( .) *,)���� #''��#�.�&3 .) ���", �(� 1: �"�' )( *�!� 7=I 3)/ ��( -� �&3
-.)* ."� *,).)�)& "�,�H 	 3)/ �,� -.)**#(!I -��& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0�
-��& �(� -.),� �. \6:F�_.)_\7:F�  ), /* .) -�0�( ��3-H



�5
=
#
(3

62
,
��
#
� 
85
:5
*5
2

�  (8: � 	��	��� ",<� �

�'(0;.$6( ���0'5

� -#(!&� P�Q (/�&�).#�� #- ����� .) ."� 8Q �(�- ) ."� �&/(.  ,�!'�(.- .) *,�0�(. ."�'  ,)'
&#!�.#(! .) )(� �()."�, �/,#(! ."� ���*.�, &#!�.#)( ,���.#)(H � �),,�-*)(�#(! -#(!&�
P�Q_(/�&�).#�� )( ."� 8Q �(� ) ."� ���*.�, *,)0#��- � �)'*&�'�(.�,3 )0�,"�(!  ), &#!�.#(!
."� ���*.�, .) ."�  ,�!'�(.H �"#- -.,�.�!3 �(-/,�- � &)1 ,�.� ) �"#'�,� L�)(��.�(�.��
.�'*&�.�M  ),'�.#)(H

�'&+-%��$�+

	,�% �-�&,",1 �,'*� � �-(($"�� �1

L�*.#)(�&M �\��#&#(! �)(.,)&
L���M

6 ./�� *�, 9=
,���.#)(-

\6:F� .) \7:F� 	&&/'#(�

�\��#&#(! #2 L���M 6 ./�� *�, 9=
,���.#)(-

\6:F� .) \7:F� 	&&/'#(�

��-/-*�(-#)( �/  �, L���M 6 ./�� 7F� .) =F� 	&&/'#(�

#�,)-��& P�Q ��"�-#0� ���& 6 6:F� .) 85F� �-�,

���-�[���-�\ ,�� �#!".\�/��
�.,#*- �(� ��*-
L# /-#(! '/&.#�"�((�& *#*�..�-M

8 6:F� .) 85F� �-�,

���-�[���-�\ ,�� ���!�(.
��-�,0)#,-
L# /-#(! '/&.#�"�((�& *#*�..�-M

8 6:F� .) 85F� �-�,

�*�(�*�,"'&
� ��')0� ."�  )&&)1#(!  ,)' \6:F�_.)_\7:F� -.),�!� �(� ."�1 ."�' �. ,))' .�'*�,�./,�J

V �\��#&#(! �)(.,)&

��!�
�"� /-� ) ."� �\��#&#(! �)(.,)& #- )*.#)(�& �(� #. ��( �� ,�*&���� 1#." ."� -�'�
0)&/'� ) ��-/-*�(-#)( �/  �,H

V �\��#&#(! #2



�
+,4?2(:,

���
4+9

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, ��

� ��')0� ."� ��-/-*�(-#)( �/  �,  ,)' 7F�_.)_=F� -.),�!� �(� �,#(! #. .) ,))'
.�'*�,�./,�H

� ��')0� ."� ��� *&�.�  ,)' \6:F� .) \7:F� -.),�!�I # #. 1�- -.),�� �. ."� �)(�&/-#)( ) 
�)&��, ��� )( *�!� 7;H
V ��. #. ."�1 �. ,))' .�'*�,�./,�H
V ��(.,# /!� ."� ."�1�� ��� *&�.� .) 7=5_A_!  ), 6_'#(/.�H
V ��')0� ."� ��"�-#0� -��&  ,)' ."� ��� *&�.�H

� �,�\*,)!,�' ."� ."�,'�& �3�&�, 1#." ."�  )&&)1#(! *,)!,�' �(� -�0� �- ���	�83J
V �"))-� ."� *,�\"��. &#� )*.#)( �(� -�. .) 655F�
V 8<F�  ), 85_'#(/.�-
V <5F�  ), :_'#(/.�-
V �)&� �. 9F�

�++ �$�
6 �) )(� ) ."�  )&&)1#(!J

V 	 /-#(! ."� #(\&#(� �)(.,)& ,��!�(.J
^ ��(.,# /!� ."� ."�1�� �\��#&#(! �)(.,)& ./�� .) ;55 A_!  ), : -��)(�-H
^ �#&/.� ."� �\��#&#(! �)(.,)& .) 6[655 #( ��-/-*�(-#)( �/  �, L�), �2�'*&�I 6_`&

�\��#&#(! �)(.,)& @ >> `& ��-/-*�(-#)( �/  �,M �� ),� /-�H �#-��,� ."� �#&/.��
�\��#&#(! �)(.,)& � .�, /-�H

^ ��� 7H:_`& ) �#&/.�� �\��#&#(! �)(.,)& .) ���" 1�&& ) ."� ��� *&�.�H
V 	 (). /-#(! ."� #(\&#(� �)(.,)& ,��!�(.I ��� 7H:_`& ) ��-/-*�(-#)( �/  �, .) ���"

1�&& ) ."� ��� *&�.�H

7 ��� 67H:_`& ) ."�1�� �\��#&#(! #2 .) ���" 1�&& ) ."� ��� *&�.�H ��(.&3 *#*�..� ."�
�(.#,� 0)&/'� /* �(� �)1( 65_.#'�- .) '#2 ."),)/!"&3H

8 ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��&H



�5
=
#
(3

62
,
��
#
� 
85
:5
*5
2

��  (8: � 	��	��� ",<� �

�4*;)(:, 	 �� 
6 �&��� ."� -��&�� ��� *&�.� )( ."� *,�\*,)!,�''�� ."�,'�& �3�&�,H �&)-� ."� &#�I ."�(

-�&��. �(� ,/( ."� ���	�83 *,)!,�'H
� �"))-� ."� *,�\"��. &#� )*.#)( �(� -�. .) 655F�
� 8<F�  ), 85_'#(/.�-
� <5F�  ), :_'#(/.�-
� �)&� �. 9F�

7 �"�( ."� ."�,'�& �3�&�, .�'*�,�./,� #- 9F�I ,�')0� ."� ��� *&�.�  ,)' ."� ."�,'�&
�3�&�,I ."�( *,)���� #''��#�.�&3 .) ����(� ���$(�&' )( *�!� 86H



�0.(:,
�
+(6:,89

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, ��

�,*$6(�'$26(45

�"#- *,)��-- &#!�.�- '/&.#*&� #(��2#(! ���*.�,- .) ."� �(�- ) ."� �- ����I *,�*�,#(!
."�'  ), "3�,#�#4�.#)( )(.) �  &)1 ��&&H

�'&+-%��$�+

	,�% �-�&,",1 �,'*� � �-(($"�� �1

L�*.#)(�&M �#!�.#)( �)(.,)&
L���M

6 ./�� *�, 9=
,���.#)(-

\6:F� .) \7:F� 	&&/'#(�

�"))-�  ,)' ."�  )&&)1#(!
��*�(�#(! )( ."� %#. 3)/ �,�
/-#(!J
V �,/��+ �.,�(��� '��� ��

��'*&� �,�* �#. �)(.�(.-J
V ��� ���*.�, 	(�#��-

L��556]��56;I ��56=]
��578I ��57:I ��57<M

V �,/��+ �.,�(��� '��� ��
��'*&� �,�* �#. �)(.�(.-J
V ��� L��� ���*.�, �&�.�M

6 ./�� ) ���" #(��2
��#(! /-��I *�,
�)&/'( ) = ,���.#)(-
),
6 ���

\6:F� .) \7:F� 	&&/'#(�

�#!�.#)( #2 L�	�M 6 ./�� *�, 9=
,���.#)(-

\6:F� .) \7:F� 	&&/'#(�

��-/-*�(-#)( �/  �, L���M 6 ./�� 7F� .) =F� 	&&/'#(�

�.)* �#!�.#)( �/  �, L���M 6 ./�� *�, 9=
,���.#)(-

\6:F� .) \7:F� 	&&/'#(�

��,�)�� &���&-  ),J
V ��� L�&��( �* ��� �&�.�M
V ��� L�)&3'�,�-� �"�#(

����.#)( �&�.�M
V ��� L���_���*.�, �&�.�M

L# /-#(! ."� �� %#.M

6 &���& *�, *&�.� 6:F� .) 85F� 	&&/'#(�



�5
=
#
(3

62
,
��
#
� 
85
:5
*5
2

��  (8: � 	��	��� ",<� �

	,�% �-�&,",1 �,'*� � �-(($"�� �1

>;\1�&& 5H8 '& ��� �&�.�- 7 6:F� .) 85F� �-�,

��/,� �� ����- >7 `& *�, -�'*&� 7F� .) =F� �-�,

�,�-"&3 �,�*�,�� =5? �."�()&
L�.��M

=55 `& *�, -�'*&� 6:F� .) 85F� �-�,

#�,)-��& P�Q ��"�-#0� ���&- 7 6:F� .) 85F� �-�,

���-�[���-�\ ,�� �#!".\�/��
�.,#*- �(� ��*-
L# /-#(! '/&.#�"�((�& *#*�..�-M

9]7= 6:F� .) 85F� �-�,

���-�[���-�\ ,�� ���!�(.
��-�,0)#,-
L# /-#(! '/&.#�"�((�& *#*�..�-M

9]7= 6:F� .) 85F� �-�,

�*�(�*�,"'&
� ��')0� ."�  )&&)1#(!  ,)' \6:F�_.)_\7:F� -.),�!� �(� ."�1 ."�' �. ,))' .�'*�,�./,�J

V �**,)*,#�.� ��� ���*.�, ./��- L��*�(�#(! )( ."� ��� ���*.�, 	(�#��- ��#(!
/-��M ), ."� ���H

��!�
V ��0#�1 ."� �&)��% ��!$ � �&�$�&�(�#" �## �"� �)��� 8$�&( 7 /3.20/519H ���

����(�#"� ��'#)&��' )( *�!� >  ), #( ),'�.#)( )( ")1 .) �)1(&)�� ."� !/#��
 ,)' ."� 	&&/'#(� 1��-#.�H

V �"�( #(��2#(! &#�,�,#�- /-#(! ���*.�, #(��2 ./��-I 	&&/'#(� ,��)''�(�-
�,,�(!#(! -�'*&�- ."�. �,� !)#(! .) �� �)'�#(�� #(.) � �)'')( *))& #( ."�
-�'� ,)1H �&-)I #(�&/�� � �)'')( #(��2 #( ���" �)&/'(H �"#- �,,�(!�'�(.
 ��#&#.�.�- *#*�..#(! )*�,�.#)(- 1"�( �#-*�(-#(! #(��2�� ���*.�,- �(� *))&#(!
#(��2�� &#�,�,#�- &�.�, #( ."� *,).)�)&H

V �"�( #(��2#(! &#�,�,#�- 1#." ."� ���I �,,�(!� -�'*&�- ."�. 1#&& �� *))&��
.)!�."�, #( ."� -�'� ),#�(.�.#)( �- ."� #(�#��- #( ."� ���H

http://support.illumina.com/downloads/truseq_sample_preparation_pooling_guide_15042173.ilmn


�0.(:,
�
+(6:,89

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, ��

��!�
�"�( #(��2#(! &#�,�,#�- 1#." ."� ���J
V ��0#�1 ��"� �"� ���$(�& � �(� #( ."� �&)��% ��!$ � �&�$�&�(�#" �## �"� �)��� 8$�&(

7 /3.20/519H ��� ����(�#"� ��'#)&��' )( *�!� >  ), #( ),'�.#)( )( ")1 .)
�)1(&)�� ."� !/#��  ,)' ."� 	&&/'#(� 1��-#.�H

V 	&&/'#(� ,��)''�(�- ."�. ."� ��� �)�- (). /(��,!) '),� ."�(  )/,  ,��4�\
."�1 �3�&�-H �) '�2#'#4� ."� /-� ) ."� ���I *,)��-- '),� ."�( 79 -�'*&�- �. �
.#'�H �"�-� -�'*&�- ��( ."�( �� *))&�� #( �(3 -/**),.�� �)( #!/,�.#)(H

V �.)* �#!�.#)( �/  �,

��!�
�) (). ,�')0� ."� �#!�.#)( #2 ./��  ,)' \6:F� .) \7:F� -.),�!� /(.#& #(-.,/�.��
.) �) -) #( ."� *,)���/,�-H

V �#!�.#)( �)(.,)&

��!�
�"� /-� ) ."� �#!�.#)( �)(.,)& #- )*.#)(�& �(� #. ��( �� ,�*&���� 1#." ."� -�'�
0)&/'� ) ��-/-*�(-#)( �/  �,H

� ��')0� ."� ��-/-*�(-#)( �/  �,  ,)' 7F�_.)_=F� -.),�!� �(� �,#(! #. .) ,))'
.�'*�,�./,�H

� ��')0� ."� ��/,� �� ����-  ,)' -.),�!� �(� &�. -.�(�  ), �. &��-. 85_'#(/.�- .)
�,#(! ."�' .) ,))' .�'*�,�./,�H

� ��0#�1 ��-. �,��.#��-  ), ��"� �"� ���"�(�� ����'H ��� ����(�#"� ��'#)&��' )( *�!� >
 ), #( ),'�.#)( )( ")1 .) ����-- �,/��+ �.,�(��� '��� ��'*&� �,�*�,�.#)( ��-.
�,��.#��- )( ."� 	&&/'#(� 1��-#.�H

� �,�\"��. ."� ."�,'�& �3�&�, .) 85F�H
� �"))-� ."� ."�,'�& �3�&�, *,�\"��. &#� )*.#)( �(� -�. .) 655F�
� �**&3 � ��� ��,�)�� &���& .) � (�1 >;\1�&& 5H8_'&_��� *&�.�H
� �**&3 � ��� ��,�)�� &���& .) � (�1 >;\1�&& 5H8_'&_��� *&�.�H

�++ ���
6 �) )(� ) ."�  )&&)1#(!J

V 	 /-#(! ��� ���*.�, ./��-I ��(.,# /!� ."� ."�1�� ./��- .) ;55_A_!  ), :_-��)(�-H
V 	 /-#(! � ���J

^ �"�1 ."� *&�.�  ), 65 '#(/.�- �. ,))' .�'*�,�./,� )( ."� ��(�".)*H �#-/�&&3
#(-*��. ."� 1�&&- .) '�%� -/,� ."�. ."�3 �&& �,� ."�1��H

^ ��')0� ."� ���*.�, *&�.� .�*� -��&H

http://support.illumina.com/downloads/truseq_sample_preparation_pooling_guide_15042173.ilmn


�5
=
#
(3

62
,
��
#
� 
85
:5
*5
2

�	  (8: � 	��	��� ",<� �

^ ��(.,# /!� ."� *&�.� .) 7=5 A_!  ), 6 '#(/.� .) �)&&��. �&& ) ."� ���*.�, .) ."�
�)..)' ) ."� 1�&&H

^ ��')0� ."� *&�-.#� �)0�,H ��0� ."� �)0�, # 3)/ �,� (). *,)��--#(! ."� �(.#,�
*&�.� �. )(� .#'�H

^ 	 #. #- ."�  #,-. .#'� /-#(! ."#- ���I �**&3 ."� ��� ��,�)�� &���& .) ."� *&�.�H

7 ��(.,# /!� ."� �#!�.#)( �)(.,)& L# /-#(! �#!�.#)( �)(.,)&M �(� �.)* �#!�.#)( �/  �,
./��- .) ;55_A_!  ), :_-��)(�-H

8 	''��#�.�&3 �� ),� /-�I ,�')0� ."� �#!�.#)( #2 ./��  ,)' \6:F� .) \7:F� -.),�!�H

9 ��')0� ."� ��"�-#0� -��&  ,)' ."� ��� *&�.�H

: �) )(� ) ."�  )&&)1#(!J
V 	 /-#(! ."� #(\&#(� �)(.,)& ,��!�(.J

^ �#&/.� ."� �#!�.#)( �)(.,)& .) 6[655 #( ��-/-*�(-#)( �/  �, L�), �2�'*&�I 6_`&
�#!�.#)( �)(.,)& @ >> `& ��-/-*�(-#)( �/  �,M �� ),� /-�H �#-��,� ."� �#&/.��
�#!�.#)( �)(.,)& � .�, /-�H

^ ��� 7H:_`& ) �#&/.�� �#!�.#)( �)(.,)& .) ���" 1�&& ) ."� ��� *&�.�H
V 	 (). /-#(! ."� #(\&#(� �)(.,)& ,��!�(.I ��� 7H:_`& ) ��-/-*�(-#)( �/  �, .) ���"

1�&& ) ."� ��� *&�.�H

; ��� 7H:_`& ) �#!�.#)( #2 .) ���" 1�&& ) ."� ��� *&�.�H

< ��./,( ."� �#!�.#)( #2 ./�� .) \6:F� .) \7:F� -.),�!� #''��#�.�&3 � .�, /-�H

= �) )(� ) ."�  )&&)1#(!J
V 	 /-#(! ��� ���*.�, ./��-I ��� 7H:_`& ) ."� ."�1�� ��� ���*.�, 	(��2 .) ���"

1�&& ) ."� ��� *&�.�H ��(.&3 *#*�..� ."� �(.#,� 0)&/'� /* �(� �)1( 65_.#'�- .)
'#2 ."),)/!"&3H

V 	 /-#(! � ���J
^ �&��� ."� ��� )( ."� ��(�".)* -) ."�. ."� *�,. (/'��, ��,�)��I )( ."� &)(!

-#�� ) ."� *&�.�I #-  ��#(! 3)/ �(� ."� �&#**�� �),(�, #- )( ."� &)1�, &� .H

�#!/,� 9 _�),,��. ��� �,#�(.�.#)(



�0.(:,
�
+(6:,89

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, �


^ �) )(� ) ."�  )&&)1#(! .) *#�,�� ."�  )#& -��&J
^ 	 /-#(! ."� �(.#,� *&�.� �. )(� .#'�I /-� ."� �)..)' ) � �&��( >;\1�&& -�'#\

-%#,.�� ��� *&�.� .) *#�,�� � ")&� #( �&& ) ."� 1�&& -��&- -#'/&.�(�)/-&3H
��(.&3I �/.  #,'&3I *,�-- ."� �&��( *&�.� )0�, ."�  )#& -��&H

^ 	 /-#(! )(&3 *�,. ) ."� *&�.�I /-� ."� �)..)' ) � �&��( �#!".\./�� -.,#*I
1#." ��*- �..��"��I .) *#�,�� ")&�- #( ."� -��&- ) ."� 1�&&- ."�. 1#&& ��
/-��  ), &#!�.#)(H ��*��. 1#." � (�1I �&��( �#!".\./�� -.,#*I 1#." ��*-
�..��"��I  ), ���" ,)1 ), �)&/'( ) ���*.�,- ."�. 1#&& �� /-��  ), &#!�.#)(H

^ �-#(! �( �#!".\.#* '/&.#�"�((�& *#*�..�I .,�(- �, 7H:_`& ) ."� ."�1�� ���
���*.�,  ,)' ."� ��� 1�&& .) ���" 1�&& ) ."� ��� *&�.�H ��(.&3 *#*�..� ."�
�(.#,� 0)&/'� /* �(� �)1( 65_.#'�- .) '#2 ."),)/!"&3H

> ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��&H

65 ��(.,# /!� ."� ��� *&�.� .) 7=5_A_!  ), 6_'#(/.�H

�4*;)(:, 
 �� 
6 �&��� ."� -��&�� ��� *&�.� )( ."� *,�\"��.�� ."�,'�& �3�&�,H �&)-� ."� &#� �(� #(�/��.�

�. 85F�  ), 65_'#(/.�-H

7 ��')0� ."� ��� *&�.�  ,)' ."� ."�,'�& �3�&�,H

�++ #$�
6 ��')0� ."� ��"�-#0� -��&  ,)' ."� ��� *&�.�H

7 ��� :_`& ) �.)* �#!�.#)( �/  �, .) ���" 1�&& ) ."� ��� *&�.� .) #(��.#0�.� ."� &#!�.#)(H
��(.&3 *#*�..� ."� �(.#,� 0)&/'� /* �(� �)1( 65_.#'�- .) '#2 ."),)/!"&3H

�2,(4 %6 �� 
6 �),.�2 ."� ��/,� �� ����-  ), �. &��-. 6 '#(/.� ), /(.#& ."�3 �,� 1�&& �#-*�,-��H

7 ��� 97_`& ) '#2�� ��/,� �� ����- .) ���" 1�&& ) ."� ��� *&�.�H ��(.&3 *#*�..� ."�
�(.#,� 0)&/'� /* �(� �)1( 65_.#'�- .) '#2 ."),)/!"&3H

8 	(�/��.� ."� ��� *&�.� �. ,))' .�'*�,�./,�  ), 6: '#(/.�-H

9 �&��� ."� ��� *&�.� )( ."� '�!(�.#� -.�(� �. ,))' .�'*�,�./,�  ), :_'#(/.�- ), /(.#&
."� &#+/#� #- �&��,H



�5
=
#
(3

62
,
��
#
� 
85
:5
*5
2

��  (8: � 	��	��� ",<� �

: ��')0� �(� �#-��,� <>H:_`& -/*�,(�.�(.  ,)' ���" 1�&& ) ."� ��� *&�.�H ��%� ��,�
(). .) �#-./,� ."� ����-H

��!�
���0� ."� ��� *&�.� )( ."� '�!(�.#� -.�(� 1"#&� *�, ),'#(! ."�  )&&)1#(! =5?_�.��
1�-" -.�*- L;]=MH

; �#." ."� ��� *&�.� )( ."� '�!(�.#� -.�(�I ��� 755_`&  ,�-"&3 *,�*�,�� =5?_�.�� .)
���" 1�&& 1#.")/. �#-./,�#(! ."� ����-H

< 	(�/��.� ."� ��� *&�.� �. ,))' .�'*�,�./,�  ), 85_-��)(�-I �(� ."�( ,�')0� �(�
�#-��,� �&& ) ."� -/*�,(�.�(.  ,)' ���" 1�&&H ��%� ��,� (). .) �#-./,� ."� ����-H

= ��*��. -.�*- ; �(� < )(� .#'�  ), � .).�& ) .1) =5? �.�� 1�-"�-H

> �#." ."� ��� *&�.� )( ."� '�!(�.#� -.�(�I &�. ."� -�'*&�- �#,\�,3 �. ,))' .�'*�,�./,�
 ), 6: '#(/.�-H

65 ��')0� ."� ��� *&�.�  ,)' ."� '�!(�.#� -.�(�H

66 ��� :7H:_`& ��-/-*�(-#)( �/  �, .) ���" 1�&& ) ."� ��� *&�.�H ��(.&3 *#*�..� ."� �(.#,�
0)&/'� /* �(� �)1( 65 .#'�- .) '#2 ."),)/!"&3 ), /(.#& ."� ����- �,�  /&&3
,�-/-*�(���H

67 	(�/��.� ."� ��� *&�.� �. ,))' .�'*�,�./,�  ), 7 '#(/.�-H

68 �&��� ."� ��� *&�.� )( ."� '�!(�.#� -.�(� �. ,))' .�'*�,�./,�  ), :_'#(/.�- ), /(.#&
."� &#+/#� #- �&��,H

69 �,�(- �, :5_`& -/*�,(�.�(.  ,)' ���" 1�&& ) ."� ���_*&�.� .) ."� �),,�-*)(�#(! 1�&&
) ."� (�1 5H8_'&_��� *&�.� &���&�� 1#." ."� ��� ��,�)��H ��%� ��,� (). .) �#-./,� ."�
����-H

6: �),.�2 ."� ��/,� �� ����- /(.#& ."�3 �,� 1�&& �#-*�,-��H

6; ��� :5_`& ) '#2�� ��/,� �� ����- .) ���" 1�&& ) ."� ��� *&�.�  ), � -��)(�
�&��(/*H ��(.&3 *#*�..� ."� �(.#,� 0)&/'� /* �(� �)1( 65_.#'�- .) '#2 ."),)/!"&3H

6< 	(�/��.� ."� ��� *&�.� �. ,))' .�'*�,�./,�  ), 6: '#(/.�-H

6= �&��� ."� ��� *&�.� )( ."� '�!(�.#� -.�(� �. ,))' .�'*�,�./,�  ), :_'#(/.�- ), /(.#&
."� &#+/#� #- �&��,H

6> ��')0� �(� �#-��,� >:_`& -/*�,(�.�(.  ,)' ���" 1�&& ) ."� ��� *&�.�H ��%� ��,� ().
.) �#-./,� ."� ����-H



�0.(:,
�
+(6:,89

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, ��

��!�
���0� ."� ��� *&�.� )( ."� '�!(�.#� -.�(� 1"#&� *�, ),'#(! ."�  )&&)1#(! =5?_�.��
1�-" -.�*- L75]77M

75 �#." ."� ��� *&�.� )( ."� '�!(�.#� -.�(�I ��� 755_`&  ,�-"&3 *,�*�,�� =5?_�.�� .)
���" 1�&&H ��%� ��,� (). .) �#-./,� ."� ����-H

76 	(�/��.� ."� ��� *&�.� �. ,))' .�'*�,�./,�  ), 85_-��)(�-I �(� ."�( ,�')0� �(�
�#-��,� �&& ) ."� -/*�,(�.�(.  ,)' ���" 1�&&H ��%� ��,� (). .) �#-./,� ."� ����-H

77 ��*��. -.�*- 75 �(� 76 )(� .#'�  ), � .).�& ) .1) =5? �.�� 1�-"�-H

78 �#." ."� ��� *&�.� )( ."� '�!(�.#� -.�(�I &�. ."� -�'*&�- �#,\�,3 �. ,))' .�'*�,�./,�
 ), 6: '#(/.�-I �(� ."�( ,�')0� ."� *&�.�  ,)' ."� '�!(�.#� -.�(�H

79 ��� 77H:_`& ��-/-*�(-#)( �/  �, .) ���" 1�&& ) ."� ��� *&�.�H ��(.&3 *#*�..� ."�
�(.#,� 0)&/'� /* �(� �)1( 65 .#'�- .) '#2 ."),)/!"&3 ), /(.#& ."� ����- �,�  /&&3
,�-/-*�(���H

7: 	(�/��.� ."� ��� *&�.� �. ,))' .�'*�,�./,�  ), 7_'#(/.�-H

7; �&��� ."� ��� *&�.� )( ."� '�!(�.#� -.�(� �. ,))' .�'*�,�./,�  ), :_'#(/.�- ), /(.#&
."� &#+/#� #- �&��,H

7< �,�(- �, 75_`& -/*�,(�.�(.  ,)' ���" 1�&& ) ."� ��� *&�.� .) ."� �),,�-*)(�#(! 1�&&
) ."� (�1 5H8_'&_���_*&�.� &���&�� 1#." ."� ��� ��,�)��H ��%� ��,� (). .) �#-./,� ."�
����-H

 ��� !����������!
	 3)/ �) (). *&�( .) *,)���� #''��#�.�&3 .) �"&��� �� �&��!�"(' )( *�!� 8=I 3)/ ��(
-� �&3 -.)* ."� *,).)�)& "�,�H 	 3)/ �,� -.)**#(!I -��& ."� ��� *&�.� 1#." � #�,)-��& P�Q
��"�-#0� -��& �(� -.),� �. \6:F�_.)_\7:F�  ), /* .) -�0�( ��3-H



�5
=
#
(3

62
,
��
#
� 
85
:5
*5
2

�  (8: � 	��	��� ",<� �

�04,&+����4$*/(065

�"#- *,)��-- /-�- ��� .) -�&��.#0�&3 �(,#�" .")-� ���  ,�!'�(.- ."�. "�0� ���*.�,
')&��/&�- )( �)." �(�- �(� .) �'*&# 3 ."� �')/(. ) ��� #( ."� &#�,�,3H �"� ��� #-
*�, ),'�� 1#." � ��� �,#'�, �)�%.�#& ."�. �((��&- .) ."� �(�- ) ."� ���*.�,-H #(#'#4�
."� (/'��, ) ��� �3�&�- .) �0)#� -%�1#(! ."� ,�*,�-�(.�.#)( ) ."� &#�,�,3H

��!�
��� �(,#�"�-  ),  ,�!'�(.- ."�. "�0� ���*.�,- &#!�.�� )( �)." �(�-H �,�!'�(.- 1#." )(&3
)(� ), () ���*.�,- )( ."�#, �(�- �,� �3\*,)�/�.- ) #(�  #�#�(�#�- #( ."� &#!�.#)( ,���.#)(H
��#."�, -*��#�- ��( �� /-�� .) '�%� �&/-.�,-H �,�!'�(.- 1#.")/. �(3 ���*.�,- ��(().
"3�,#�#4� .) -/, ���\�)/(� *,#'�,- #( ."�  &)1 ��&&H �,�!'�(.- 1#." �( ���*.�, )( )(&3 )(�
�(� ��( "3�,#�#4� .) -/, ��� �)/(� *,#'�,-I �/. ��(().  ),' �&/-.�,-H

�'&+-%��$�+

	,�% �-�&,",1 �,'*� � �-(($"�� �1

��� �-.�, #2 L�M 6 ./�� *�, 9= ,���.#)(- \6:F� .) \7:F� 	&&/'#(�

��� �,#'�, �)�%.�#& L���M 6 ./�� *�, 9= ,���.#)(- \6:F� .) \7:F� 	&&/'#(�

��-/-*�(-#)( �/  �, L���M 6 ./�� 7F� .) =F� 	&&/'#(�

���6 L��,!�. ��'*&� �&�.�M
��,�)�� ����&

6 &���& *�, *&�.� 6:F� .) 85F� 	&&/'#(�

>;\1�&& 5H8 '& ��� �&�.� 6 6:F� .) 85F� �-�,

��/,� �� ����- :5 `& *�, -�'*&� 7F� .) =F� �-�,

�,�-"&3 �,�*�,�� =5?
�."�()& L�.��M

955 `& *�, -�'*&� 6:F� .) 85F� �-�,

#�,)-��& P�Q ��"�-#0� ���&- 7 6:F� .) 85F� �-�,

���-�[���-�\ ,�� �#!".\
�/�� �.,#*- �(� ��*-
L# /-#(! '/&.#�"�((�&
*#*�..�-M

: 6:F� .) 85F� �-�,



�
480*/

�
�
�
�8(.3

,4:9

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, ��

	,�% �-�&,",1 �,'*� � �-(($"�� �1

���-�[���-�\ ,�� ���!�(.
��-�,0)#,-
L# /-#(! '/&.#�"�((�&
*#*�..�-M

: 6:F� .) 85F� �-�,

�*�(�*�,"'&
� ��')0� ."� ��� �-.�, #2 �(� ��� �,#'�, �)�%.�#&  ,)' \6:F�_.)_\7:F� -.),�!� �(�

."�1 ."�' �. ,))' .�'*�,�./,�H
� ��(.,# /!� ."� ."�1�� ��� �-.�, #2 �(� ��� �,#'�, �)�%.�#& ./��- .) ;55_A_!  ),

:_-��)(�-H
� ��')0� ."� ��-/-*�(-#)( �/  �,  ,)' 7F�_.)_=F� -.),�!� �(� �,#(! #. .) ,))'

.�'*�,�./,�H
� ��')0� ."� ��/,� �� ����-  ,)' 7F�_.)_=F� -.),�!� �(� &�. -.�(�  ), �. &��-.

85_'#(/.�- .) �,#(! ."�' .) ,))' .�'*�,�./,�H
� ��0#�1 ��-. �,��.#��-  ), ��"� �"� ���"�(�� ����'H ��� ����(�#"� ��'#)&��' )( *�!� >

 ), #( ),'�.#)( )( ")1 .) ����-- �,/��+ �.,�(��� '��� ��'*&� �,�*�,�.#)( ��-.
�,��.#��- )( ."� 	&&/'#(� 1��-#.�H

� ��')0� ."� ��� *&�.�  ,)' \6:F� .) \7:F� -.),�!�I # #. 1�- -.),�� �. ."� �)(�&/-#)( ) 
� ��" �$ ��� )( *�!� 8:H
V ��. #. ."�1 �. ,))' .�'*�,�./,�H
V ��(.,# /!� ."� ."�1�� ��� *&�.� .) 7=5_A_!  ), 6_'#(/.�H
V ��')0� ."� ��"�-#0� -��&  ,)' ."� ."�1�� ��� *&�.�H

� �,�\*,)!,�' ."� ."�,'�& �3�&�, 1#." ."�  )&&)1#(! *,)!,�' �(� -�0� �- ���J
V �"))-� ."� *,�\"��. &#� )*.#)( �(� -�. .) 655F�
V >=F�  ), 85_-��)(�-
V 6: �3�&�- ) J

^ >=F�  ), 65 -��)(�-
^ ;5F�  ), 85 -��)(�-
^ <7F�  ), 85_-��)(�-

V <7F�  ), :_'#(/.�-
V �)&� �. 9F�

� �**&3 � ���6 ��,�)�� &���& .) � (�1 >;\1�&& 5H8 '& ��� *&�.�H



�5
=
#
(3

62
,
��
#
� 
85
:5
*5
2

	�  (8: � 	��	��� ",<� �

�(1,  �"
6 ��� :_`& ) ."�1�� ��� �,#'�, �)�%.�#& .) ���" 1�&& ) ."� ��� *&�.�H

7 ��� 7:_`& ) ."�1�� ��� �-.�, #2 .) ���" 1�&& ) ."� ��� *&�.�H ��(.&3 *#*�..� ."�
�(.#,� 0)&/'� /* �(� �)1( 65_.#'�- .) '#2 ."),)/!"&3H

8 ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��&H

�36  �"
6 �&��� ."� -��&�� ��� *&�.� )( ."� *,�\*,)!,�''�� ."�,'�& �3�&�,H �&)-� ."� &#�I ."�(

-�&��. �(� ,/( ��� .) �'*&# 3 ."� *&�.�H
� �"))-� ."� *,�\"��. &#� )*.#)( �(� -�. .) 655F�
� >=F�  ), 85_-��)(�-
� 6: �3�&�- ) J

^ >=F�  ), 65_-��)(�-
^ ;5F�  ), 85_-��)(�-
^ <7F�  ), 85_-��)(�-

� <7F�  ), :_'#(/.�-
� �)&� �. 9F�

�2,(4 %6  �"
6 ��')0� ."� ��"�-#0� -��&  ,)' ."� ��� *&�.�H

7 �),.�2 ."� ��/,� �� ����- /(.#& ."�3 �,� 1�&& �#-*�,-��H

8 �) )(� ) ."�  )&&)1#(!I ��*�(�#(! )( ."� ���*.�, .3*� /-��J
V 	 /-#(! ."� ���_���*.�, ./��-I ��� :5_`& ) ."� '#2�� ��/,� �� ����- .) ���"

1�&& ) ."� ��� *&�.� �)(.�#(#(! :5_`& ) ."� ��� �'*&# #�� &#�,�,3H ��(.&3 *#*�..�
."� �(.#,� 0)&/'� /* �(� �)1( 65_.#'�- .) '#2 ."),)/!"&3H

V 	 /-#(! ."� ���I ��� 9<H:_`& ) ."� '#2�� ��/,� �� ����- .) ���" 1�&& ) ."�
��� *&�.� �)(.�#(#(! :5_`& ) ."� ��� �'*&# #�� &#�,�,3H ��(.&3 *#*�..� ."� �(.#,�
0)&/'� /* �(� �)1( 65_.#'�- .) '#2 ."),)/!"&3H

9 	(�/��.� ."� ��� *&�.� �. ,))' .�'*�,�./,�  ), 6:_'#(/.�-H



�
480*/

�
�
�
�8(.3

,4:9

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, 	�

: �&��� ."� ��� *&�.� )( ."� '�!(�.#� -.�(� �. ,))' .�'*�,�./,�  ), :_'#(/.�- ), /(.#&
."� &#+/#� #- �&��,H

; ��')0� �(� �#-��,� >:_`& -/*�,(�.�(.  ,)' ���" 1�&& ) ."� ��� *&�.�H

��!�
���0� ."� ��� *&�.� )( ."� '�!(�.#� -.�(� 1"#&� *�, ),'#(! ."�  )&&)1#(! =5?_�.��
1�-" -.�*- L<]>MH

< �#." ."� ��� *&�.� )( ."� '�!(�.#� -.�(�I ��� 755_`&  ,�-"&3 *,�*�,�� =5?_�.�� .)
���" 1�&& 1#.")/. �#-./,�#(! ."� ����-H

= 	(�/��.� ."� ��� *&�.� �. ,))' .�'*�,�./,�  ), 85_-��)(�-I �(� ."�( ,�')0� �(�
�#-��,� �&& ) ."� -/*�,(�.�(.  ,)' ���" 1�&&H

> ��*��. -.�*- < �(� = )(� .#'�  ), � .).�& ) .1) =5? �.�� 1�-"�-H

65 �#." ."� ��� *&�.� )( ."� '�!(�.#� -.�(�I &�. ."� -�'*&�- �#,\�,3 �. ,))' .�'*�,�./,�
 ), 6: '#(/.�-I �(� ."�( ,�')0� ."� *&�.�  ,)' ."� '�!(�.#� -.�(�H

66 ��� 87H:_`& ��-/-*�(-#)( �/  �, .) ���" 1�&& ) ."� ��� *&�.�H ��(.&3 *#*�..� ."� �(.#,�
0)&/'� /* �(� �)1( 65_.#'�- .) '#2 ."),)/!"&3H

67 	(�/��.� ."� ��� *&�.� �. ,))' .�'*�,�./,�  ), 7 '#(/.�-H

68 �&��� ."� ��� *&�.� )( ."� '�!(�.#� -.�(� �. ,))' .�'*�,�./,�  ), :_'#(/.�- ), /(.#&
."� &#+/#� #- �&��,H

69 �,�(- �, 85_`& -/*�,(�.�(.  ,)' ���" 1�&& ) ."� ��� *&�.� .) ."� �),,�-*)(�#(! 1�&&
) ."� (�1 5H8_'&_���_*&�.� &���&�� 1#." ."� ���6 ��,�)��H

 ��� !����������!
	 3)/ �) (). *&�( .) *,)���� #''��#�.�&3 .) �� ���(� ���&�&, )( *�!� 97I 3)/ ��( -� �&3 -.)*
."� *,).)�)& "�,�H 	 3)/ �,� -.)**#(!I -��& ."� ���6 *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��&
�(� -.),� �. \6:F�_.)_\7:F�  ), /* .) < ��3-H



�5
=
#
(3

62
,
��
#
� 
85
:5
*5
2

	�  (8: � 	��	��� ",<� �

"$.,'$6( �,%4$4;

	&&/'#(� ,��)''�(�- *�, ),'#(! ."�  )&&)1#(! *,)���/,�-  ), +/�&#.3 �)(.,)& �(�&3-#- )(
3)/, -�'*&� &#�,�,3 �(� +/�(.# #��.#)( ) ."� ��� &#�,�,3 .�'*&�.�-H

!;(4:0-? �0)8(80,9
�) ��"#�0� ."� "#!"�-. +/�&#.3 ��.� )( 	&&/'#(� -�+/�(�#(! *&�. ),'-I #. #- #'*),.�(. .)
�,��.� )*.#'/' �&/-.�, ��(-#.#�- ��,)-- �0�,3 &�(� ) ."�  &)1 ��&&H �*.#'#4#(! �&/-.�,
��(-#.#�- ,�+/#,�- ���/,�.� +/�(.#.�.#)( ) ��� &#�,�,3 .�'*&�.�-H �/�(.# 3 3)/, &#�,�,#�-
/-#(! +��� ���),�#(! .) ."� 	&&/'#(� ��%)�"��"� ���&�&, %��� �)�"(�����(�#" �)���
8$�&(;7;//1001419H

!;(20:? �54:852
6 �)�� 6_`& ) ."� ,�-/-*�(��� �)(-.,/�. )( �( �!#&�(. ���"()&)!#�- 7655 �#)�(�&34�,

/-#(! � ���\-*��# #� �"#* -/�" �- ."� �!#&�(. ��� 6555H

7 �"��% ."� -#4� �(� */,#.3 ) ."� -�'*&�H �"�  #(�& *,)�/�. -")/&� �� � ��(� �.
�**,)2#'�.�&3 7;5_�*H

�#!/,� : �2�'*&� ) �,/��+ �.,�(��� '��� ��'*&� �,�*�,�.#)( �#�,�,3 �#4� �#-.,#�/.#)(



&
(20+(:,

�0)8(8?

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, 	�

�#!/,� ; �,/��+ �.,�(��� '��� ��'*&� �,�*�,�.#)( 7;5_�* ��� �,)�/�.



�5
=
#
(3

62
,
��
#
� 
85
:5
*5
2

		  (8: � 	��	��� ",<� �

�14/$.,<( $0'�11. �,%4$4,(5

�"#- *,)��-- ��-�,#��- ")1 .) *,�*�,� ��� .�'*&�.�-  ), �&/-.�, !�(�,�.#)(H 	(��2�� ���
&#�,�,#�- �,� (),'�&#4�� .) 65 ( #( ."� ��� *&�.� �(� ."�( *))&�� #( �+/�& 0)&/'�- #(
."� ��� *&�.�H ��� &#�,�,#�- (). #(.�(���  ), *))&#(! �,� (),'�&#4�� .) 65 ( #( ."� ���
*&�.�H

�'&+-%��$�+

	,�% �-�&,",1 �,'*� � �-(($"�� �1

��,�)�� &���&-  ),J
V ��� L�#&/.�� �&/-.�,

��'*&�.�M
V ��� L�))&�� ��� �&�.�M

L ), *))&#(! )(&3M

6 &���& *�, *&�.� 6:F� .) 85F� 	&&/'#(�

>;\1�&& 	�	 *&�.�- 7
L-��)(� *&�.�  ),
*))&#(! )(&3I # 
*))&#(! C 95 -�'*&�-M

6:F� .) 85F� �-�,

>;\1�&& 5H8 '& ��� *&�.�
L ), *))&#(! )(&3I # *))&#(!
D_95 -�'*&�-M

6 6:F� .) 85F� �-�,

#�,)-��& P�Q ��"�-#0� ���&- 7 6:F� .) 85F� �-�,

�,#-\��& 65 'I *�=H:
1#." 5H6? �1��( 75

�()/!" .) (),'�&#4�
."� �)(��(.,�.#)( ) 
���" -�'*&� &#�,�,3
.) 65 (

6:F� .) 85F� �-�,



�
583

(20@,
(4+

 
552�0)8(80,9

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, 	


�*�(�*�,"'&
� ��')0� ."� ���6 *&�.�  ,)' \6:F� .) \7:F� -.),�!�I # #. 1�- -.),�� �. ."� �)(�&/-#)( ) 

� ��" �$ ��� )( *�!� 95H
V ��. #. ."�1 �. ,))' .�'*�,�./,�H
V ��(.,# /!� ."� ."�1�� ���6 *&�.� .) 7=5 A_!  ), 6 '#(/.�H
V ��')0� ."� ��"�-#0� -��&  ,)' ."� ."�1�� ���6 *&�.�H

� �**&3 � ��� ��,�)�� &���& .) � (�1 >;\1�&& 	�	 *&�.�H
� N�), *))&#(! )(&3O �**&3 � ��� ��,�)�� &���& .) � (�1 >;\1�&& 5H8 '& ��� *&�.� # 

*))&#(! D 95 -�'*&�- ), � >;\1�&& 	�	 *&�.� # *))&#(! C 95 -�'*&�-H

�(1, ��$
6 �,�(- �, 65_`& ) -�'*&� &#�,�,3  ,)' ���" 1�&& ) ."� ���6 *&�.� .) ."� �),,�-*)(�#(!

1�&& ) ."� (�1 	�	 *&�.� &���&�� 1#." ."� ��� ��,�)��H

7 �),'�&#4� ."� �)(��(.,�.#)( ) -�'*&� &#�,�,3 #( ���" 1�&& ) ."� ��� *&�.� .) 65_(
/-#(! �,#-\��& 65_'I *�_=H: 1#." 5H6? �1��(_75H

��!�
��*�(�#(! )( ."� 3#�&� +/�(.# #��.#)( ��.� ) ���" -�'*&� &#�,�,3I ."�  #(�& 0)&/'� #(
."� ��� *&�.� ��( 0�,3  ,)' 65]955_`&H

8 ��(.&3 *#*�..� ."� �(.#,� (),'�&#4�� -�'*&� &#�,�,3 0)&/'� /* �(� �)1( 65 .#'�- .)
'#2 ."),)/!"&3H

9 ��*�(�#(! )( ."� .3*� ) &#�,�,3 3)/ 1�(. .) !�(�,�.�I �) )(� ) ."�  )&&)1#(!J
V �), ()(\*))&�� &#�,�,#�-I ."� *,).)�)& -.)*- "�,�H �) )(� ) ."�  )&&)1#(!J

^ �,)���� .) �&/-.�, !�(�,�.#)(H �), '),� #( ),'�.#)(I -�� ."� �&/-.�, !�(�,�.#)(
-��.#)( ) ."� /-�, !/#��  ), 3)/, 	&&/'#(� *&�. ),'H

^ ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��& �(� -.),� �.
\6:F�_.)_\7:F�H

V �), *))&�� &#�,�,#�-I *,)���� .) ���� ��� 8�#& $## �"� #" ,9H

�(1,  � �-58 655204. 542?�
��!�
�) (). '�%� � ��� *&�.� # 3)/ �,� (). *))&#(! -�'*&�-H



�5
=
#
(3

62
,
��
#
� 
85
:5
*5
2

	�  (8: � 	��	��� ",<� �

6 ��.�,'#(� ."� (/'��, ) -�'*&�- .) �� �)'�#(�� .)!�."�,  ), ���" *))&H

��!�
�).� ."� -�'*&� ."�. #- #( ���" 1�&&I .) �0)#� *))&#(! .1) -�'*&�- 1#." ."� -�'� #(��2H

7 �) )(� ) ."�  )&&)1#(!J
V 	 *))&#(! 7]79 -�'*&�-J

^ �,�(- �, 65_`& ) ���" (),'�&#4�� -�'*&� &#�,�,3 .) �� *))&��  ,)' ."� ���
*&�.� .) )(� 1�&& ) ."� (�1 5H8 '& ��� *&�.� &���&�� 1#." ."� ��� ��,�)��H

�"� .).�& 0)&/'� #( ���" 1�&& ) ."� ��� *&�.� #- 65_� ."� (/'��, ) �)'�#(��
-�'*&� &#�,�,#�- �(� 75]795_`& L7]79_&#�,�,#�-MH �), �2�'*&�I ."� 0)&/'�  ), 7
-�'*&�- #- 75_`&I ."� 0)&/'�  ), 67 -�'*&�- #- 675_`&I ), ."� 0)&/'�  ), 79
-�'*&�- #- 795_`&H

V 	 *))&#(! 7:]>; -�'*&�-J
^ �-#(! � '/&.#�"�((�& *#*�..�I .,�(- �, :_`& ) ���" (),'�&#4�� -�'*&� &#�,�,3

#( �)&/'( 6 ) ."� ��� *&�.� .) �)&/'( 6 ) ."� (�1 5H8 '& ��� ), 	�	 *&�.�
&���&�� 1#." ."� ��� ��,�)��H

^ �,�(- �, : `& ) ���" (),'�&#4�� -�'*&� &#�,�,3 #( �)&/'( 7 ) ."� ��� *&�.�
.) �)&/'( 6 ) ."� ��� *&�.�H

^ ��*��. ."� .,�(- �,  ), �- '�(3 .#'�- �- ."�,� �,� ,�'�#(#(! �)&/'(- #( ."�
��� *&�.�H �"� ,�-/&. #- � ��� *&�.� 1#." *))&�� -�'*&�- #( �)&/'( 6H ��(.&3
*#*�..� ."� �(.#,� 0)&/'� ) ���" 1�&& ) �)&/'( 6 /* �(� �)1( 65_.#'�- .)
'#2 ."),)/!"&3H

^ �)'�#(� ."� �)(.�(.- ) ���" 1�&& ) �)&/'( 6 #(.) 1�&& �7 ) ."� ��� *&�.�
 ), ."�  #(�& *))&H

8 ��(.&3 *#*�..� ."� �(.#,� 0)&/'� /* �(� �)1( 65 .#'�- .) '#2 ."),)/!"&3H

9 �) )(� ) ."�  )&&)1#(!J
V �,)���� .) �&/-.�, !�(�,�.#)(H �), '),� #( ),'�.#)(I -�� ."� /-�, !/#��  ), 3)/,

	&&/'#(� -�+/�(��,H
V ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��& �(� -.),� �. \6:F� .) \7:F�H



�
+
$
2
6(
4�

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, 	�

__�"�*.�, 8 _�#!" ��'*&� L��M �,).)�)&

�,*+  $/2.( �� � �4161&1.

�4:85+;*:054 ��
#(362,  8,6 '581-25= �
 ;80-? (4+ �8(.3,4: 3"�� 	
#?4:/,90@, �089: #:8(4+ *��� �
#?4:/,90@, #,*54+ #:8(4+ *��� �	
�+,4?2(:, �� �4+9 �
�0.(:, �+(6:,89 ��
�480*/ ��� �8(.3,4:9 ��
&(20+(:, �0)8(8? �	
�583(20@, (4+  552 �0)8(80,9 ��



�
0.
/
#
(3

62
,
��
#
� 
85
:5
*5
2

	  (8: � 	��	��� ",<� �

�0641'7&6,10

�"#- �"�*.�, ��-�,#��- ."� �,/��+ �.,�(��� '��� ��'*&� �,�*�,�.#)( �� *,).)�)&H
	&&/'#(� ,��)''�(�- ."�  )&&)1#(! %#.I -�'*&� (/'��,I �(� *,).)�)& �)'�#(�.#)(-J

�-%��* '� ��%($�+
�*'��++��

�, �&� �"%�

���'%%�&���
�",

B79 ��

79]9= ��_), ��

C9= ��

���&� < �#. �(� ��'*&� �/'��, ���)''�(��.#)(-

�", �-%��* '�
��%($�+ �-(('*,�� (�* �",

�-%��* '� ��%($�+
�*'��++��

�, �&� �"%�

�*','�'$

�� 9= D9= ��

C9= ��

�� >; D79 ��

C79 ��

���&� = �#. �(� �,).)�)& ���)''�(��.#)(-

� �)&&)1 ."� *,).)�)& #( ."� ),��, ��-�,#���I /-#(! ."� -*��# #�� 0)&/'�- �(� #(�/��.#)(
*�,�'�.�,-H

� �� ),� *,)����#(! ,�0#�1 ."�  )&&)1#(!J
V ��-. �,��.#��-^��� ����(�#"� ��'#)&��' )( *�!� >  ), #( ),'�.#)( )( ")1 .) ����--

�,/��+ �.,�(��� '��� ��'*&� �,�*�,�.#)( ��-. �,��.#��- )( ."� 	&&/'#(� 1��-#.�H
V �&)��% ��!$ � �&�$�&�(�#" �## �"� �)��� 8$�&( 7 /3.20/519^��� ����(�#"� ��'#)&��'

)( *�!� >  ), #( ),'�.#)( )( ")1 .) �)1(&)�� ."� !/#��  ,)' ."� 	&&/'#(�
1��-#.�H

http://support.illumina.com/downloads/truseq_sample_preparation_pooling_guide_15042173.ilmn


�4:85+;*:054

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, 	�

V �**�(�#2 � �/**),.#(! 	( ),'�.#)(^�) �)( #,' 3)/, %#. �)(.�(.- �(� '�%� -/,�
."�. 3)/ "�0� )�.�#(�� �&& ) ."� ,�+/#-#.� �+/#*'�(. �(� �)(-/'��&�-  ), ."�
��_*,).)�)&H



�
0.
/
#
(3

62
,
��
#
� 
85
:5
*5
2


�  (8: � 	��	��� ",<� �

 $/2.( �4(2#14-).19

�"�  )&&)1#(! #&&/-.,�.�- ."� *,)��--�- ) ."� �,/��+ �.,�(��� '��� ��'*&� �,�*�,�.#)(
�� *,).)�)& .) *,�*�,� .�'*&�.�- /-#(! 79 #(��2�� ���*.�, ./��- ), � ���H

�#!/,� < �,/��+ �.,�(��� '��� ��'*&� �,�*�,�.#)( �� �),% &)1



 
;80-?

(4+
�8(.3

,4:3
"
�
�

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, 
�

�74,); $0'�4$*/(06/���

�"#- *,)��-- */,# #�- ."� *)&3� �)(.�#(#(! '��� ')&��/&�- /-#(! *)&3\� )&#!) �..��"��
'�!(�.#� ����- /-#(! .1) ,)/(�- ) */,# #��.#)(H �/,#(! ."� -��)(� �&/.#)( ) ."� *)&3�
���I ."� ��� #- �&-)  ,�!'�(.�� �(� *,#'��  ), ���� -3(."�-#-H �� �,�(�� ."�  )&&)1#(!
�#�!,�' 1"#&� *�, ),'#(! ."� */,# #��.#)( *,)���/,�-J

�#!/,� = �,/��+ �.,�(��� '��� ��'*&� �,�*�,�.#)( �/,# #��.#)( �),% &)1

	. #- #'*),.�(. .)  )&&)1 ."#- *,)���/,� �2��.&3 .) �� -/,� ) ,�*,)�/�#�#&#.3H



�
0.
/
#
(3

62
,
��
#
� 
85
:5
*5
2


�  (8: � 	��	��� ",<� �

��!�
�&&)1 ."� ����- .)  /&&3 *�&&�. �!�#(-. ."� '�!(�.#� -.�(� :_'#(/.�-H ��')0� ."�
-/*�,(�.�(.  ,)' ."� ����- #''��#�.�&3 1"#&� ."� ����- �,� -.#&& *�&&�.�� �!�#(-. ."�
'�!(�.#� -.�(�H �) (). �&&)1 ."� *�&&�.- .) �,3H

��!�
	&&/'#(� ,��)''�(�- ."�. 3)/ /-� 5H6]9_`! ) .).�& ��� �(� /-� ��� *&�.�- 1#." �
'�!(�.#� *&�.� -.�(�  ), ."#- *,)��--H �&.�,(�.#0�&3I 3)/ ��( -.�,. ."� *,).)�)& 1#." 65]955_(!
) *,�0#)/-&3 #-)&�.�� '���H 	 3)/ �) -)I ."� '��� '/-. �� �)(��(.,�.�� #(.) : `& ), &�--
�� ),� ���#.#)( .) ."� �,�!'�(.I �,#'�I �#(#-" #2H �)(��(.,�.� �3 �."�()& *,��#*#.�.#)( ),
)( � �#�!�( #(�&/.� �)&/'(H

V 	 �."�()& *,��#*#.�.#)( #- /-��I ,�-/-*�(� ."� *�&&�. #( 6= `& �,�!'�(.I �,#'�I �#(#-"
#2H

V 	 � �#�!�( #(�&/.� �)&/'( #- /-��I �&/.� ."� '��� 1#." : `& ) ')&��/&�, �#)&)!3\
!,��� 1�.�, �(� ��� 68 `& �,�!'�(.I �,#'�I �#(#-" #2H �"� /-� ) ."� #(�&/.�
�)&/'( ,�-/&.- #( &)-- ) /* .) :5? ) ."� '��� �/� .) ."� &)1 �&/.#)( 0)&/'�H

	( �#."�, ��-�I "��. ."� '��� #( �,�!'�(.I �,#'�I �#(#-" #2 .)  ,�!'�(. �. 	"�)��(� ��� )(
*�!� 75 #( ."#- *,)��--H

��!�
�), #(-�,.- &�,!�, ."�( 675]755 �* 1#." � '��#�( -#4� ) 6:5 �*I -�� �**�(�#2 � �&.�,(�.�
�,�!'�(.�.#)( �,).)�)&-H

�'&+-%��$�+

	,�% �-�&,",1 �,'*� � �-(($"�� �1

���� �#(�#(! �/  �, L���M 6 ./�� *�, 9=
,���.#)(-

\6:F� .) \7:F� 	&&/'#(�

���� ��-"#(! �/  �, L���M 6 ./�� *�, 9=
,���.#)(-

\6:F� .) \7:F� 	&&/'#(�

�&/.#)( �/  �, L���M 6 ./�� *�, 9=
,���.#)(-

\6:F� .) \7:F� 	&&/'#(�

�,�!'�(.I �,#'�I �#(#-" #2
L���M

6 ./�� *�, 9=
,���.#)(-

\6:F� .) \7:F� 	&&/'#(�

��-/-*�(-#)( �/  �, L���M 6 ./�� \6:F� .) \7:F� 	&&/'#(�



 
;80-?

(4+
�8(.3

,4:3
"
�
�

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, 
�

	,�% �-�&,",1 �,'*� � �-(($"�� �1

��� �/,# #��.#)( ����- L���M 6 ./�� *�, 9=
,���.#)(-

7F� .) =F� 	&&/'#(�

��,�)�� &���&-  ),J
V ��� L��� ���� �&�.�M
V ��� L��� �,�!'�(.�.#)(

�&�.�M

6 &���& *�, *&�.� 6:F� .) 85F� 	&&/'#(�

>;\1�&& ��� �&�.� 6 6:F� .) 85F� �-�,

>;\1�&& 	�	 �&�.� 6 6:F� .) 85F� �-�,

#�,)-��& P�Q ��"�-#0� ���&- < 6:F� .) 85F� �-�,

���-�[���-�\ ,�� ���!�(.
��-�,0)#,-
L# /-#(! '/&.#�"�((�& *#*�..�-M

; 6:F� .) 85F� �-�,

���-�[���-�\ ,�� �#!".\�/��
�.,#*- �(� ��*-
L# /-#(! '/&.#�"�((�& *#*�..�-M

; 6:F� .) 85F� �-�,

�*�(�*�,"'&
� ��')0� ."�  )&&)1#(!  ,)' \6:F�_.)_\7:F� -.),�!� �(� ."�1 ."�' �. ,))' .�'*�,�./,�J

V ���� �#(�#(! �/  �,
V ���� ��-"#(! �/  �,
V �&/.#)( �/  �,
V �,�!'�(.I �,#'�I �#(#-" #2
V ��-/-*�(-#)( �/  �,

��!�
�"� ��-/-*�(-#)( �/  �, ��( �� -.),�� �. 7F� .) =F� � .�, ."� #(#.#�& ."�1H

��!�
� .�, /-� #( ."#- *,)���/,�I -.),� ."� ���� �#(�#(! �/  �,I ���� ��-"#(! �/  �,I �(�
�&/.#)( �/  �, �. 7F�_.)_=F�  ), -/�-�+/�(. �2*�,#'�(.-H

� ��')0� ."� ��� �/,# #��.#)( ����- ./��  ,)' 7F� .) =F� -.),�!� �(� &�. -.�(� .) �,#(!
.) ,))' .�'*�,�./,�H



�
0.
/
#
(3

62
,
��
#
� 
85
:5
*5
2


	  (8: � 	��	��� ",<� �

� �,�\"��. ."� '#�,)"��.#(! -3-.�' .) ;:F�H
� �,�\*,)!,�' ."� ."�,'�& �3�&�, 1#." ."�  )&&)1#(! *,)!,�' �(� -�0� �- �$-,"'& 5 B

�*� B �*"%�J
V �"))-� ."� *,�\"��. &#� )*.#)( �(� -�. .) 655F�
V >9F�  ), = '#(/.�-
V �)&� �. 9F�

� �%� -/,� ."�. ."� '#�,)*&�.� -"�%�, #- *,)*�,&3 ��&#�,�.�� .) 6555_,*' /-#(! �
-.,)�)-�)*�H

� ��. ."� ��(.,# /!� .) 6:F� .) 7:F�I # ,� ,#!�,�.��H
� �**&3 �( ��� ��,�)�� &���& .) � (�1 >;\1�&& 	�	 *&�.�H
� �**&3 �( ��� ��,�)�� &���& .) � (�1 >;\1�&& ��� *&�.�H

�(1, "� 
6 �#&/.� ."� .).�& ��� 1#." (/�&��-�\ ,�� /&.,� */,� 1�.�, .) �  #(�& 0)&/'� ) :5_`& #(

."� (�1 >;\1�&& 	�	_*&�.� &���&�� 1#." ."� ��� ��,�)��H

7 �),.�2 ."� ,))' .�'*�,�./,� ��� �/,# #��.#)( ����- ./�� 0#!),)/-&3 .) ,�-/-*�(� ."�
)&#!)\�� ����-H

8 ��� :5_`& ) ��� �/,# #��.#)( ����- .) ���" 1�&& ) ."� ��� *&�.� .) �#(� ."� *)&3�
��� .) ."� )&#!) �� '�!(�.#� ����-H #2 ."),)/!"&3 �-  )&&)1-J
� ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��&H
� �"�%� ."� ��� *&�.� )( � '#�,)*&�.� -"�%�, �)(.#(/)/-&3 �. 6555 ,*'  ), 6_'#(/.�H

�4*;)(:, 	 "� 
6 �&��� ."� -��&�� ��� *&�.� )( ."� *,�\"��.�� '#�,)"��.#(! -3-.�'H �&)-� ."� &#� �(�

#(�/��.� �. ;:F�  ), :_'#(/.�- .) ��(�./,� ."� ��� �(�  ��#&#.�.� �#(�#(! ) ."� *)&3�
��� .) ."� ����-H

7 ��')0� ."� ��� *&�.�  ,)' ."� '#�,)"��.#(! -3-.�' �(� *&��� )( #��  ), 6 '#(/.�H

8 �&��� ."� ��� *&�.� )( ."� ��(�" �(� #(�/��.� �. ,))' .�'*�,�./,�  ), :_'#(/.�- .)
�&&)1 ."� ��� .) �#(� .) ."� ����-H

9 �,�\"��. ."� '#�,)"��.#(! -3-.�' .) =5F�  ), ."� -/�-�+/�(. #(�/��.#)(H



 
;80-?

(4+
�8(.3

,4:3
"
�
�

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, 



'(9/ "� 
6 ��')0� ."� ��"�-#0� -��&  ,)' ."� ��� *&�.�H

7 �&��� ."� ��� *&�.� )( ."� '�!(�.#� -.�(� �. ,))' .�'*�,�./,�  ), :_'#(/.�- .)
-�*�,�.� ."� *)&3� ��� �)/(� ����-  ,)' ."� -)&/.#)(H

8 ��')0� �(� �#-��,� �&& ) ."� -/*�,(�.�(.  ,)' ���" 1�&& ) ."� ��� *&�.�H

9 ��')0� ."� ��� *&�.�  ,)' ."� '�!(�.#� -.�(�H

: ��-" ."� ����- �3 ���#(! 755_`& ) ���� ��-"#(! �/  �, #( ���" 1�&& ) ."� ��� *&�.�
.) ,�')0� /(�)/(� ���H #2 ."),)/!"&3 �-  )&&)1-J
� ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��&H
� �"�%� ."� ��� *&�.� )( � '#�,)*&�.� -"�%�, �)(.#(/)/-&3 �. 6555 ,*'  ), 6_'#(/.�H

; ��')0� ."� ��"�-#0� -��&  ,)' ."� ��� *&�.�H

< �&��� ."� ��� *&�.� )( ."� '�!(�.#� -.�(� �. ,))' .�'*�,�./,�  ), :_'#(/.�-H

= ��(.,# /!� ."� ."�1�� �&/.#)( �/  �, .) ;55_A_!  ), :_-��)(�-H

> ��')0� �(� �#-��,� �&& ) ."� -/*�,(�.�(.  ,)' ���" 1�&& ) ."� ��� *&�.�H �"�
-/*�,(�.�(. �)(.�#(- ')-. ) ."� ,#�)-)'�& �(� )."�, ()(\'�--�(!�, ���H

65 ��')0� ."� ��� *&�.�  ,)' ."� '�!(�.#� -.�(�H

66 ��� :5_`& ) �&/.#)( �/  �, #( ���" 1�&& ) ."� ��� *&�.�H #2 ."),)/!"&3 �-  )&&)1-J
� ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��&H
� �"�%� ."� ��� *&�.� )( � '#�,)*&�.� -"�%�, �)(.#(/)/-&3 �. 6555 ,*'  ), 6_'#(/.�H

67 �.),� ."� �&/.#)( �/  �, ./�� �. 9F�H

�4*;)(:, 
 "� 
6 �&��� ."� -��&�� ��� *&�.� )( ."� *,�\"��.�� '#�,)"��.#(! -3-.�'H �&)-� ."� &#� �(�

#(�/��.� �. =5F�  ), 7_'#(/.�- .) �&/.� ."� '���  ,)' ."� ����-H �"#- ,�&��-�- �)."
."� '��� �(� �(3 �)(.�'#(�(. ,��� ."�. "�- �)/(� ."� ����- ()(\-*��# #��&&3H

7 ��')0� ."� ��� *&�.�  ,)' ."� '#�,)"��.#(! -3-.�' �(� *&��� )( #��  ), 6 '#(/.�H

8 �&��� ."� ��� *&�.� )( ."� ��(�" �. ,))' .�'*�,�./,�H

9 ��')0� ."� ��"�-#0� -��&  ,)' ."� ��� *&�.�H



�
0.
/
#
(3

62
,
��
#
� 
85
:5
*5
2


�  (8: � 	��	��� ",<� �

�(1, "� 
6 ��(.,# /!� ."� ."�1�� ���� �#(�#(! �/  �, .) ;55_A_!  ), :_-��)(�-H

7 ��� :5_`& ) ���� �#(�#(! �/  �, .) ���" 1�&& ) ."� ��� *&�.�H �"#- �&&)1- '��� .)
-*��# #��&&3 ,��#(� ."� ����-I 1"#&� ,��/�#(! ."� �')/(. ) ,��� ."�. ()(\-*��# #��&&3
�#(�-H #2 ."),)/!"&3 �-  )&&)1-J
� ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��&H
� �"�%� ."� ��� *&�.� )( � '#�,)*&�.� -"�%�, �)(.#(/)/-&3 �. 6555 ,*'  ), 6_'#(/.�H

8 	(�/��.� ."� ��� *&�.� �. ,))' .�'*�,�./,�  ), : '#(/.�- �(� -.),� ."� ���� �#(�#(!
�/  �, ./�� �. 7F�_.)_=F�H

9 ��')0� ."� ��"�-#0� -��&  ,)' ."� ��� *&�.�H

: �&��� ."� ��� *&�.� )( ."� '�!(�.#� -.�(� �. ,))' .�'*�,�./,�  ), :_'#(/.�-H

; ��')0� �(� �#-��,� �&& ) ."� -/*�,(�.�(.  ,)' ���" 1�&& ) ."� ��� *&�.�H

< ��')0� ."� ��� *&�.�  ,)' ."� '�!(�.#� -.�(�H

= ��-" ."� ����- �3 ���#(! 755_`& ) ���� ��-"#(! �/  �, #( ���" 1�&& ) ."� ���
*&�.�H #2 ."),)/!"&3 �-  )&&)1-J
� ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��&H
� �"�%� ."� ��� *&�.� )( � '#�,)*&�.� -"�%�, �)(.#(/)/-&3 �. 6555 ,*'  ), 6_'#(/.�H

> �.),� ."� ���� ��-"#(! �/  �, ./�� �. 7F� .) =F�H

65 ��')0� ."� ��"�-#0� -��&  ,)' ."� ��� *&�.�H

66 �&��� ."� ��� *&�.� )( ."� '�!(�.#� -.�(� �. ,))' .�'*�,�./,�  ), :_'#(/.�-H

67 ��')0� �(� �#-��,� �&& ) ."� -/*�,(�.�(.  ,)' ���" 1�&& ) ."� ��� *&�.�H �"�
-/*�,(�.�(. �)(.�#(- ,�-#�/�& ,��� �(� )."�, �)(.�'#(�(.- ."�. 1�,� ,�&��-�� #( ."�
 #,-. �&/.#)( �(� �#� (). ,��#(� ."� ����-H

68 ��')0� ."� ��� *&�.�  ,)' ."� '�!(�.#� -.�(�H

69 ��� 6>H:_`& ) �,�!'�(.I �,#'�I �#(#-" #2 .) ���" 1�&& ) ."� ��� *&�.�H �"�
�,�!'�(.I �,#'�I �#(#-" #2 �)(.�#(- ,�(�)' "�2�'�,-  ), �� *,#'#(! �(� -�,0�- �-
."� 6-. -.,�(� ���� -3(."�-#- ,���.#)( �/  �,H #2 ."),)/!"&3 �-  )&&)1-J
� ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��&H
� �"�%� ."� ��� *&�.� )( � '#�,)*&�.� -"�%�, �)(.#(/)/-&3 �. 6555 ,*'  ), 6_'#(/.�H



 
;80-?

(4+
�8(.3

,4:3
"
�
�

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, 
�

6: ��')0� ."� ��"�-#0� -��&  ,)' ."� ��� *&�.�H

6; �,�(- �, ."� �(.#,� �)(.�(.-  ,)' ���" 1�&& ) ."� ��� *&�.� .) ."� �),,�-*)(�#(! 1�&&
) ."� (�1 ��� *&�.� &���&�� 1#." ."� ��� ��,�)��H

6< ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��&H

6= �.),� ."� �,�!'�(.I �,#'�I �#(#-" #2 ./�� �. \6:F� .) \7:F�H

�4*;)(:, "� 
6 �&��� ."� -��&�� ��� *&�.� )( ."� *,�\*,)!,�''�� ."�,'�& �3�&�,H �&)-� ."� &#� �(�

-�&��. �$-,"'& 5 B �*� B �*"%� L>9F�  ), = '#(/.�-I 9F� ")&�M .) �&/.�I  ,�!'�(.I �(�
*,#'� ."� ���H

7 ��')0� ."� ��� *&�.�  ,)' ."� ."�,'�& �3�&�, 1"�( #. ,���"�- 9F� �(� ��(.,# /!�
�,#� &3H

8 �,)���� #''��#�.�&3 .) �,"(��'�-� ��&'( �(&�"� ��� )( *�!� :=H



�
0.
/
#
(3

62
,
��
#
� 
85
:5
*5
2


  (8: � 	��	��� ",<� �

 ;06+(5,<( �,456  64$0'&���

�"#- *,)��-- ,�0�,-� .,�(-�,#��- ."� �&��0�� ���  ,�!'�(.- ."�. 1�,� *,#'�� 1#." ,�(�)'
"�2�'�,- #(.)  #,-. -.,�(� ���� /-#(! ,�0�,-� .,�(-�,#*.�-� �(� ,�(�)' *,#'�,-H �"�
���#.#)( ) ��.#()'3�#( � .) ."� �#,-. �.�(� �3(."�-#- ��. � '#2 L���M *,�0�(.- -*/,#)/-
���\��*�(��(. -3(."�-#-I 1"#&� �&&)1#(! ���\��*�(��(. -3(."�-#-I #'*,)0#(! -.,�(�
-*��# #�#.3H

�'&+-%��$�+

	,�% �-�&,",1 �,'*� � �-(($"�� �1

�#,-. �.,�(� �3(."�-#- ��. �
#2 L���M

6 ./�� \6:F� .) \7:F� 	&&/'#(�

��� L���� �&�.�M ��,�)��
����&

6 &���& *�, *&�.� 6:F� .) 85F� 	&&/'#(�

>;\1�&& ��� �&�.� 6 6:F� .) 85F� �-�,

#�,)-��& P�Q ��"�-#0� ���& 6 6:F� .) 85F� �-�,

���-�[���-�\ ,�� �#!".\�/��
�.,#*- �(� ��*-
L# /-#(! '/&.#�"�((�& *#*�..�-M

6 6:F� .) 85F� �-�,

���-�[���-�\ ,�� ���!�(.
��-�,0)#,-
L# /-#(! '/&.#�"�((�& *#*�..�-M

6 6:F� .) 85F� �-�,

�/*�,��,#*. 		 ��0�,-�
�,�(-�,#*.�-�

6 ./�� \6:F� .) \7:F� �-�,

#������
�#,-. �.,�(� �3(."�-#- ��. � #2 �)(.�#(- ��.#()'3�#( �I � .)2#(H ��,-)(�& #($/,3 ��( )��/,
.",)/!" #("�&�.#)(I #(!�-.#)(I -%#( �)(.��.I �(� �3� �)(.��.H �#-*)-� ) �)(.�#(�,- �(� �(3
/(/-�� �)(.�(.- #( ���),��(�� 1#." ."� !)0�,('�(.�& -� �.3 -.�(��,�-  ), 3)/, ,�!#)(H
�� �, .) ."� *,)�/�. '�.�,#�& -� �.3 ��.� -"��. L���M  ), ��.�#&�� �(0#,)('�(.�&I "��&."I
�(� -� �.3 #( ),'�.#)(H ���- �,� �0�#&��&�  ), ."#- %#. )( ."� 	&&/'#(� 1��-#.� �.
111H#&&/'#(�H�)'['-�-H

http://www.illumina.com/msds


#
?4:/,90@,

�089:#
:8(4+

*�
�
�

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, 
�

�*�(�*�,"'&
� ��')0� )(� ./�� ) �#,-. �.,�(� �3(."�-#- ��. � #2  ,)' \6:F� .) \7:F� -.),�!� �(�

."�1 #. �. ,))' .�'*�,�./,�H
� �,�\*,)!,�' ."� ."�,'�& �3�&�, 1#." ."�  )&&)1#(! *,)!,�' �(� -�0� �- �1&,!�+"2� 4+,

�,*�&�J
V �"))-� ."� *,�\"��. &#� )*.#)( �(� -�. .) 655F�
V 7:F�  ), 65_'#(/.�-
V 97F�  ), 6:_'#(/.�-
V <5F�  ), 6:_'#(/.�-
V �)&� �. 9F�

� �%� -/,� ."�. ."� '#�,)*&�.� -"�%�, #- *,)*�,&3 ��&#�,�.�� .) 6555_,*' /-#(! �
-.,)�)-�)*�H

� �**&3 � ��� ��,�)�� &���& .) � (�1 >;\1�&& ��� *&�.�H

��!�
�"� �#,-. �.,�(� �3(."�-#- #2 ��. � 1#." �/*�,��,#*. 		 ����� #- -.��&� .) ���#.#)(�&
 ,��4�\."�1 �3�&�- �(� ��( �� /-��  ), -/�-�+/�(. �2*�,#'�(.-H 	 '),� ."�( -#2  ,��4�\
."�1 �3�&�- �,� �(.#�#*�.��I �#0#�� ."� �#,-. �.,�(� �3(."�-#- #2 ��. � �(� �/*�,��,#*.
		 '#2 #(.) -'�&&�, �&#+/).- �(� -.),� �. \6:F�_.)_\7:F�H

�(1, �� 
6 ��')0� ."� ��"�-#0� -��&  ,)' ."� ��� *&�.�H

7 �&��� ."� ��� *&�.� )( ."� '�!(�.#� -.�(� �. ,))' .�'*�,�./,�  ), :_'#(/.�-H �) ().
,�')0� ."� *&�.�  ,)' ."� '�!(�.#� -.�(�H

8 �,�(- �, 6<_`& -/*�,(�.�(.  ,)' ���" 1�&& ) ."� ��� *&�.� .) ."� �),,�-*)(�#(! 1�&& ) 
."� (�1 ���_*&�.� &���&�� 1#." ."� ��� ��,�)��H

9 ��(.,# /!� ."� ."�1�� �#,-. �.,�(� �3(."�-#- ��. � #2 ./�� .) ;55_A_!  ), :_-��)(�-H

: ��� :5_`& �/*�,��,#*. 		 .) ."� �#,-. �.,�(� �3(."�-#- ��. � #2 ./��H #2 !�(.&3I �/.
."),)/!"&3 �(� ��(.,# /!� �,#� &3H 	 3)/ �,� (). /-#(! ."� �(.#,� �)(.�(.- ) ."� �#,-.
�.,�(� �3(."�-#- ��. � #2 ./��I ��� �/*�,��,#*. 		 �. � ,�.#) ) 6_`& �/*�,��,#*. 		  ),
���" >_`&_�#,-. �.,�(� �3(."�-#- ��. � #2H
����& ."� �#,-. �.,�(� �3(."�-#- ��. � #2 ./�� .) #(�#��.� ."�. ."� �/*�,��,#*. 		 "�-
���( �����H



�
0.
/
#
(3

62
,
��
#
� 
85
:5
*5
2

��  (8: � 	��	��� ",<� �

; ��� =_`& ) �#,-. �.,�(� �3(."�-#- ��. � #2 �(� �/*�,��,#*. 		 '#2 .) ���" 1�&& ) ."�
���_*&�.�H #2 ."),)/!"&3 �-  )&&)1-J
� ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��&H
� �"�%� ."� ��� *&�.� )( � '#�,)*&�.� -"�%�, �)(.#(/)/-&3 �. 6I;55 ,*'  ),

75_-��)(�-H

< ��./,( ."� �#,-. �.,�(� �3(."�-#- ��. � #2 ./�� .) \6:F� .) \7:F� -.),�!� #''��#�.�&3
� .�, /-�H

�4*;)(:, 	 �� 
6 �&��� ."� -��&�� ��� *&�.� )( ."� *,�\*,)!,�''�� ."�,'�& �3�&�,H �&)-� ."� &#�I �(�

."�( -�&��. �(� ,/( ."� �1&,!�+"2� 4+, �,*�&� *,)!,�'H
� �"))-� ."� *,�\"��. &#� )*.#)( �(� -�. .) 655F�
� 7:F�  ), 65_'#(/.�-
� 97F�  ), 6:_'#(/.�-
� <5F�  ), 6:_'#(/.�-
� �)&� �. 9F�

7 �"�( ."� ."�,'�& �3�&�, ,���"�- 9F�I ,�')0� ."� ��� *&�.�  ,)' ."� ."�,'�& �3�&�,
�(� *,)���� #''��#�.�&3 .) �,"(��'�-� ���#"� �(&�"� ��� )( *�!� ;6H



#
?4:/,90@,

#
,*54+

#
:8(4+

*�
�
�

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, ��

 ;06+(5,<(  (&10' 64$0'&���

�"#- *,)��-- ,�')0�- ."� ��� .�'*&�.� �(� -3(."�-#4�- � ,�*&���'�(. -.,�(�I
#(�),*),�.#(! ���� #( *&��� ) ���� .) !�(�,�.� �-_����H �"� #(�),*),�.#)( ) ����
+/�(�"�- ."� -��)(� -.,�(� �/,#(! �'*&# #��.#)(I ����/-� ."� *)&3'�,�-� �)�- ().
#(�),*),�.� *�-. ."#- (/�&�).#��H ��/,� �� ����- �,� /-�� .) -�*�,�.� ."� �-_����  ,)'
."� -��)(� -.,�(� ,���.#)( '#2H �. ."� �(� ) ."#- *,)��--I 3)/ "�0� �&/(.\�(��� ����H

�'&+-%��$�+

	,�% �-�&,",1 �,'*� � �-(($"�� �1

L�*.#)(�&M �(� ��*�#, �)(.,)&
L���M

6 ./�� *�, 9=
,���.#)(-

7F� .) =F� 	&&/'#(�

��-/-*�(-#)( �/  �, L���M 6 ./�� 7F� .) =F� 	&&/'#(�

���)(� �.,�(� �,%#(! �-.�,
#2 L�M

6 ./�� *�, 9=
,���.#)(-

\6:F� .) \7:F� 	&&/'#(�

��,�)�� &���&-  ),J
V ��� L���*.�, �#!�.#)( �&�.�M
V ��� L���� �&��( �* �&�.�M
V 	� L	(-�,. )�# #��.#)(

�&�.�M

6 &���& *�, *&�.� 6:F� .) 85F� 	&&/'#(�

>;\1�&& 	�	 �&�.�- 7 6:F� .) 85F� �-�,

��/,� �� ����- >5 `& *�, -�'*&� 7F� .) =F� �-�,

�,�-"&3 �,�*�,�� =5? �."�()&
L�.��M

955 `& *�, -�'*&� 6:F� .) 85F� �-�,

#�,)-��& P�Q ��"�-#0� ���&- 9 6:F� .) 85F� �-�,

���-�[���-�\ ,�� �#!".\�/��
�.,#*- �(� ��*-
L# /-#(! '/&.#�"�((�& *#*�..�-M

: 6:F� .) 85F� �-�,

���-�[���-�\ ,�� ���!�(.
��-�,0)#,-
L# /-#(! '/&.#�"�((�& *#*�..�-M

: 6:F� .) 85F� �-�,



�
0.
/
#
(3

62
,
��
#
� 
85
:5
*5
2

��  (8: � 	��	��� ",<� �

�*�(�*�,"'&
� ��')0� ."�  )&&)1#(!  ,)' \6:F�_.)_\7:F� -.),�!� �(� ."�1 ."�' �. ,))' .�'*�,�./,�J

V �(� ��*�#, �)(.,)&

��!�
�"� /-� ) ."� �(� ��*�#, �)(.,)& #- )*.#)(�& �(� #. ��( �� ,�*&���� 1#." ."� -�'�
0)&/'� ) ��-/-*�(-#)( �/  �,H

V ���)(� �.,�(� �,%#(! �-.�, #2
� ��')0� ."� ��-/-*�(-#)( �/  �,  ,)' 7F�_.)_=F� -.),�!� �(� �,#(! #. .) ,))'

.�'*�,�./,�H
� ��')0� ."� ��/,� �� ����-  ,)' -.),�!� �(� &�. -.�(�  ), �. &��-. 85_'#(/.�- .)

�,#(! ."�' .) ,))' .�'*�,�./,�H
� ��0#�1 ��-. �,��.#��-  ), ��"� �"� ���"�(�� ����'H ��� ����(�#"� ��'#)&��' )( *�!� >

 ), #( ),'�.#)( )( ")1 .) ����-- �,/��+ �.,�(��� '��� ��'*&� �,�*�,�.#)( ��-.
�,��.#��- )( ."� 	&&/'#(� 1��-#.�H

� �,�\"��. ."� ."�,'�& �3�&�, .) 6;F�H
� �"))-� ."� ."�,'�& �3�&�, *,�\"��. &#� )*.#)( �(� -�. .) 85F�
� �**&3 �( ��� ��,�)�� &���& .) � (�1 >;\1�&& 	�	 *&�.�H
� �**&3 � ��� ��,�)�� &���& .) � (�1 >;\1�&& 	�	 *&�.�H

�++ #��
6 ��')0� ."� ��"�-#0� -��&  ,)' ."� ��� *&�.�H

7 �) )(� ) ."�  )&&)1#(!J
V 	 /-#(! ."� #(\&#(� �)(.,)& ,��!�(.J

^ ��(.,# /!� ."� ."�1�� �(� ��*�#, �)(.,)& ./�� .) ;55_A_!  ), :_-��)(�-H
^ �#&/.� ."� �(� ��*�#, �)(.,)& .) 6[:5 #( ��-/-*�(-#)( �/  �, L�), �2�'*&�I

7_`& �(� ��*�#, �)(.,)& @ >= `& ��-/-*�(-#)( �/  �,M �� ),� /-�H �#-��,� ."�
�#&/.�� �(� ��*�#, �)(.,)& � .�, /-�H

^ ��� : `& ) �#&/.�� �(� ��*�#, �)(.,)& .) ���" 1�&& ) ."� ��� *&�.�H
V 	 (). /-#(! ."� #(\&#(� �)(.,)& ,��!�(.I ��� :_`& ) ��-/-*�(-#)( �/  �, .) ���"

1�&& ) ."� ��� *&�.�H

8 ��(.,# /!� ."� ."�1�� ���)(� �.,�(� �,%#(! �-.�, #2 .) ;55_A_!  ), :_-��)(�-H



#
?4:/,90@,

#
,*54+

#
:8(4+

*�
�
�

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, ��

9 ��� 75_`& ) ."�1�� ���)(� �.,�(� �,%#(! �-.�, #2 .) ���" 1�&& ) ."� ��� *&�.�H
#2 ."),)/!"&3 �-  )&&)1-J
� ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��&H
� �"�%� ."� ��� *&�.� )( � '#�,)*&�.� -"�%�, �)(.#(/)/-&3 �. 6;55 ,*'  ),

75_-��)(�-H

: ��./,( ."� ���)(� �.,�(� �,%#(! �-.�, #2 ./�� .) \6:F� .) \7:F� -.),�!� � .�, /-�H

�4*;)(:, 
 �� 
6 �&��� ."� -��&�� ��� *&�.� )( ."� *,�\"��.�� ."�,'�& �3�&�,H �&)-� ."� &#� �(� #(�/��.�

�. 6;F�  ), 6_")/,H

7 ��')0� ."� ��� *&�.�  ,)' ."� ."�,'�& �3�&�, �(� *&��� #. )( ."� ��(�"H

8 ��')0� ."� ��"�-#0� -��&  ,)' ."� ��� *&�.�H

9 ��. ."� ��� *&�.� -.�(� .) �,#(! #. .) ,))' .�'*�,�./,�H

 ;80-? �� 
6 �),.�2 ."� ��/,� �� ����- /(.#& ."�3 �,� 1�&& �#-*�,-��H

7 ��� >5_`& ) 1�&&\'#2�� ��/,� �� ����- .) ���" 1�&& ) ."� (�1 	�	 *&�.� &���&��
1#." ."� ���_��,�)��H

8 �,�(- �, ."� �(.#,� �)(.�(.-  ,)' ���" 1�&& ) ."� ��� *&�.� .) ."� �),,�-*)(�#(! 1�&&
) ."� ��� *&�.� �)(.�#(#(! ��/,� �� ����-H #2 ."),)/!"&3 �-  )&&)1-J
� ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��&H
� �"�%� ."� ��� *&�.� )( � '#�,)*&�.� -"�%�, �. 6=55 ,*'  ), 7 '#(/.�-H

9 	(�/��.� ."� ��� *&�.� �. ,))' .�'*�,�./,�  ), 6:_'#(/.�-H

: ��(.,# /!� ."� ��� *&�.� .) 7=5_A_!  ), 6_'#(/.�H

; ��')0� ."� ��"�-#0� -��&  ,)' ."� ��� *&�.�H

< �&��� ."� ��� *&�.� )( ."� '�!(�.#� -.�(� �. ,))' .�'*�,�./,�I  ), :_'#(/.�- .) '�%�
-/,� ."�. �&& ) ."� ����- �,� �)/(� .) ."� -#�� ) ."� 1�&&-H

= ��')0� �(� �#-��,� 68:_`& -/*�,(�.�(.  ,)' ���" 1�&& ) ."� ���_*&�.�H



�
0.
/
#
(3

62
,
��
#
� 
85
:5
*5
2

�	  (8: � 	��	��� ",<� �

��!�
���0� ."� ���_*&�.� )( ."� '�!(�.#� -.�(� 1"#&� *�, ),'#(! ."�  )&&)1#(! =5? �.��
1�-" -.�*- L>]66MH

> �#." ."� ��� *&�.� )( ."� '�!(�.#� -.�(�I ��� 755_`&  ,�-"&3 *,�*�,�� =5?_�.�� .)
���" 1�&& 1#.")/. �#-./,�#(! ."� ����-H

65 	(�/��.� ."� ��� *&�.� �. ,))' .�'*�,�./,�  ), 85 -��)(�-I �(� ."�( ,�')0� �(�
�#-��,� �&& ) ."� -/*�,(�.�(.  ,)' ���" 1�&&H

66 ��*��. -.�*- > �(� 65 )(� .#'�  ), � .).�& ) .1) =5?_�.�� 1�-"�-H

67 ��. ."� ��� *&�.� -.�(� �. ,))' .�'*�,�./,�  ), 6: '#(/.�- .) �,3I �(� ."�( ,�')0�
."� *&�.�  ,)' ."� '�!(�.#� -.�(�H

68 ��(.,# /!� ."� ."�1��I ,))' .�'*�,�./,� ��-/-*�(-#)( �/  �, .) ;55_A_!  ), :_-��)(�-H

69 ��� 6<H: `& ��-/-*�(-#)( �/  �, .) ���" 1�&& ) ."� ��� *&�.�H #2 ."),)/!"&3 �-
 )&&)1-J
� ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��&H
� �"�%� ."� ��� *&�.� )( � '#�,)*&�.� -"�%�, �. 6=55 ,*'  ), 7 '#(/.�-H

6: 	(�/��.� ."� ��� *&�.� �. ,))' .�'*�,�./,�  ), 7_'#(/.�-H

6; ��(.,# /!� ."� ��� *&�.� .) 7=5 A_!  ), 6 '#(/.�H

6< ��')0� ."� ��"�-#0� -��&  ,)' ."� ��� *&�.�H

6= �&��� ."� ��� *&�.� )( ."� '�!(�.#� -.�(� �. ,))' .�'*�,�./,�  ), :_'#(/.�-H

6> �,�(- �, 6:_`& -/*�,(�.�(. L�-_����M  ,)' ."� ���_*&�.� .) ."� (�1 	�	_*&�.�
&���&�� 1#." ."� ��� ��,�)��H

 ��� !����������!
	 3)/ �) (). *&�( .) *,)���� #''��#�.�&3 .) ���", �(� 1: �"�' )( *�!� ;:I 3)/ ��( -� �&3
-.)* ."� *,).)�)& "�,�H 	 3)/ �,� -.)**#(!I -��& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0�
-��& �(� -.),� �. \6:F�_.)_\7:F�  ), /* .) -�0�( ��3-H



�
+,4?2(:,

���
4+9

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, �


�'(0;.$6( ���0'5

� -#(!&� P�Q (/�&�).#�� #- ����� .) ."� 8Q �(�- ) ."� �&/(.  ,�!'�(.- .) *,�0�(. ."�'  ,)'
&#!�.#(! .) )(� �()."�, �/,#(! ."� ���*.�, &#!�.#)( ,���.#)(H � �),,�-*)(�#(! -#(!&�
P�Q_(/�&�).#�� )( ."� 8Q �(� ) ."� ���*.�, *,)0#��- � �)'*&�'�(.�,3 )0�,"�(!  ), &#!�.#(!
."� ���*.�, .) ."�  ,�!'�(.H �"#- -.,�.�!3 �(-/,�- � &)1 ,�.� ) �"#'�,� L�)(��.�(�.��
.�'*&�.�M  ),'�.#)(H

�'&+-%��$�+

	,�% �-�&,",1 �,'*� � �-(($"�� �1

L�*.#)(�&M �\��#&#(! �)(.,)&
L���M

6 ./�� *�, 9=
,���.#)(-

\6:F� .) \7:F� 	&&/'#(�

�\��#&#(! #2 L���M 6 ./�� *�, 9=
,���.#)(-

\6:F� .) \7:F� 	&&/'#(�

��-/-*�(-#)( �/  �, L���M 6 ./�� 7F� .) =F� 	&&/'#(�

	�� �- (����� .) *&��� �
*&�.� )(

\6:F� .) \7:F� �-�,

#�,)-��& P�Q ��"�-#0� ���& 6 6:F� .) 85F� �-�,

���-�[���-�\ ,�� �#!".\�/��
�.,#*- �(� ��*-
L# /-#(! '/&.#�"�((�& *#*�..�-M

8 6:F� .) 85F� �-�,

���-�[���-�\ ,�� ���!�(.
��-�,0)#,-
L# /-#(! '/&.#�"�((�& *#*�..�-M

8 6:F� .) 85F� �-�,



�
0.
/
#
(3

62
,
��
#
� 
85
:5
*5
2

��  (8: � 	��	��� ",<� �

�*�(�*�,"'&
� ��')0� ."�  )&&)1#(!  ,)' \6:F�_.)_\7:F� -.),�!� �(� ."�1 ."�' �. ,))' .�'*�,�./,�J

V �\��#&#(! �)(.,)&

��!�
�"� /-� ) ."� �\��#&#(! �)(.,)& #- )*.#)(�& �(� #. ��( �� ,�*&���� 1#." ."� -�'�
0)&/'� ) ��-/-*�(-#)( �/  �,H

V �\��#&#(! #2
� ��')0� ."� ��-/-*�(-#)( �/  �,  ,)' 7F�_.)_=F� -.),�!� �(� �,#(! #. .) ,))'

.�'*�,�./,�H
� ��')0� ."� ��� *&�.�  ,)' \6:F� .) \7:F� -.),�!�I # #. 1�- -.),�� �. ."� �)(�&/-#)( ) 

�)&��, ��� )( *�!� ;8H
V ��. #. ."�1 �. ,))' .�'*�,�./,�H
V ��(.,# /!� ."� ."�1�� ��� *&�.� .) 7=5_A_!  ), 6_'#(/.�H
V ��')0� ."� ��"�-#0� -��&  ,)' ."� ��� *&�.�H

� �,�\"��. .1) '#�,)"��.#(! -3-.�'-J -3-.�' 6 .) 8<F� �(� -3-.�' 7 .) <5F�H
� �,�*�,� #�� .) �))& ."� *&�.�H

�++ �$�
6 �) )(� ) ."�  )&&)1#(!J

V 	 /-#(! ."� #(\&#(� �)(.,)& ,��!�(.J
^ ��(.,# /!� ."� ."�1�� �\��#&#(! �)(.,)& ./�� .) ;55 A_!  ), : -��)(�-H
^ �#&/.� ."� �\��#&#(! �)(.,)& .) 6[655 #( ��-/-*�(-#)( �/  �, L�), �2�'*&�I 6 `&

�\��#&#(! �)(.,)& @ >> `& ��-/-*�(-#)( �/  �,M �� ),� /-�H �#-��,� ."� �#&/.��
�\��#&#(! �)(.,)& � .�, /-�H

^ ��� 7H:_`& ) �#&/.�� �\��#&#(! �)(.,)& .) ���" 1�&& ) ."� ��� *&�.�H
V 	 (). /-#(! ."� #(\&#(� �)(.,)& ,��!�(.I ��� 7H:_`& ) ��-/-*�(-#)( �/  �, .) ���"

1�&& ) ."� ��� *&�.�H

7 ��� 67H:_`& ) ."�1�� �\��#&#(! #2 .) ���" 1�&& ) ."� ��� *&�.�H #2 ."),)/!"&3 �-
 )&&)1-J
� ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��&H
� �"�%� ."� ��� *&�.� )( � '#�,)*&�.� -"�%�, �. 6=55_,*'  ), 7_'#(/.�-H

8 ��(.,# /!� ."� ��� *&�.� .) 7=5_A_!  ), 6_'#(/.�H



�
+,4?2(:,

���
4+9

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, ��

�4*;)(:, 	 �� 
6 �&��� ."� -��&�� ��� *&�.� )( ."� *,�\"��.�� '#�,)"��.#(! -3-.�' 6H �&)-� ."� &#� �(�

#(�/��.� �. 8<F�  ), 85_'#(/.�-H

7 	''��#�.�&3 � .�, ."� 8<F� #(�/��.#)(I ,�')0� ."� ��� *&�.�  ,)' -3-.�' 6 �(� *&���
."� *&�.� )( ."� *,�\"��.�� '#�,)"��.#(! -3-.�' 7H �&)-� ."� &#� �(� #(�/��.� �. <5F�
 ), :_'#(/.�-H

8 ��. ."� '#�,)"��.#(! -3-.�' 6 .) 85F� #( *,�*�,�.#)(  ), ����(� ���$(�&'H

9 	''��#�.�&3 ,�')0� ."� ��� *&�.�  ,)' ."� '#�,)"��.#(! -3-.�' 7 �(� *&��� ."� *&�.�
)( #��  ), 6 '#(/.�H

: �,)���� #''��#�.�&3 .) ����(� ���$(�&' )( *�!� ;=H



�
0.
/
#
(3

62
,
��
#
� 
85
:5
*5
2

�  (8: � 	��	��� ",<� �

�,*$6(�'$26(45

�"#- *,)��-- &#!�.�- #(��2#(! ���*.�,- .) ."� �(�- ) ."� �- ����I *,�*�,#(! ."�'  ),
"3�,#�#4�.#)( )(.) �  &)1 ��&&H

�'&+-%��$�+

	,�% �-�&,",1 �,'*� � �-(($"�� �1

L�*.#)(�&M �#!�.#)( �)(.,)&
L���M

6 ./�� *�, 9=
,���.#)(-

\6:F� .) \7:F� 	&&/'#(�

�"))-�  ,)' ."�  )&&)1#(!
��*�(�#(! )( ."� %#. 3)/ �,�
/-#(!J
V �,/��+ �.,�(��� '��� ��

��'*&� �,�* �#. �)(.�(.-J
V ��� ���*.�, 	(�#��-

L��556]��56;I ��56=]
��578I ��57:I ��57<M

V �,/��+ �.,�(��� '��� ��
��'*&� �,�* �#. �)(.�(.-J
V ��� L��� ���*.�, �&�.�M

6 ./�� ) ���" #(��2
��#(! /-��I *�,
�)&/'( ) = ,���.#)(-
),
6 ���

\6:F� .) \7:F� 	&&/'#(�

�#!�.#)( #2 L�	�M 6 ./�� *�, 9=
,���.#)(-

\6:F� .) \7:F� 	&&/'#(�

��-/-*�(-#)( �/  �, L���M 6 ./�� 7F� .) =F� 	&&/'#(�

�.)* �#!�.#)( �/  �, L���M 6 ./�� *�, 9=
,���.#)(-

\6:F� .) \7:F� 	&&/'#(�

��,�)�� &���&-  ),J
V ��� L�&��( �* ��� �&�.�M
V ��� L�)&3'�,�-� �"�#(

����.#)( �&�.�M
V ��� L���_���*.�, �&�.�M

L# /-#(! ."� �� %#.M

6 &���& *�, *&�.� 6:F� .) 85F� 	&&/'#(�



�0.(:,
�
+(6:,89

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, ��

	,�% �-�&,",1 �,'*� � �-(($"�� �1

>;\1�&& ��� �&�.� 6 6:F� .) 85F� �-�,

>;\1�&& 	�	 �&�.� 6 6:F� .) 85F� �-�,

��/,� �� ����- >7 `& *�, -�'*&� 7F� .) =F� �-�,

�,�-"&3 �,�*�,�� =5? �."�()&
L�.��M

=55 `& *�, -�'*&� 6:F� .) 85F� �-�,

#�,)-��& P�Q ��"�-#0� ���&- < 6:F� .) 85F� �-�,

���-�[���-�\ ,�� �#!".\�/��
�.,#*- �(� ��*-
L# /-#(! '/&.#�"�((�& *#*�..�-M

9]7= 6:F� .) 85F� �-�,

���-�[���-�\ ,�� ���!�(.
��-�,0)#,-
L# /-#(! '/&.#�"�((�& *#*�..�-M

9]7= 6:F� .) 85F� �-�,

�*�(�*�,"'&
� ��')0� ."�  )&&)1#(!  ,)' \6:F�_.)_\7:F� -.),�!� �(� ."�1 ."�' �. ,))' .�'*�,�./,�J

V �**,)*,#�.� ��� ���*.�, ./��- L��*�(�#(! )( ."� ��� ���*.�, 	(�#��- ��#(!
/-��M ), ."� ���H

��!�
V ��0#�1 ."� �&)��% ��!$ � �&�$�&�(�#" �## �"� �)��� 8$�&( 7 /3.20/519H ���

����(�#"� ��'#)&��' )( *�!� >  ), #( ),'�.#)( )( ")1 .) �)1(&)�� ."� !/#��
 ,)' ."� 	&&/'#(� 1��-#.�H

V �"�( #(��2#(! &#�,�,#�- /-#(! ���*.�, #(��2 ./��-I 	&&/'#(� ,��)''�(�-
�,,�(!#(! -�'*&�- ."�. �,� !)#(! .) �� �)'�#(�� #(.) � �)'')( *))& #( ."�
-�'� ,)1H �&-)I #(�&/�� � �)'')( #(��2 #( ���" �)&/'(H �"#- �,,�(!�'�(.
 ��#&#.�.�- *#*�..#(! )*�,�.#)(- 1"�( �#-*�(-#(! #(��2�� ���*.�,- �(� *))&#(!
#(��2�� &#�,�,#�- &�.�, #( ."� *,).)�)&H

V �"�( #(��2#(! &#�,�,#�- 1#." ."� ���I �,,�(!� -�'*&�- ."�. 1#&& �� *))&��
.)!�."�, #( ."� -�'� ),#�(.�.#)( �- ."� #(�#��- #( ."� ���H

http://support.illumina.com/downloads/truseq_sample_preparation_pooling_guide_15042173.ilmn


�
0.
/
#
(3

62
,
��
#
� 
85
:5
*5
2

��  (8: � 	��	��� ",<� �

��!�
�"�( #(��2#(! &#�,�,#�- 1#." ."� ���J
V ��0#�1 ��"� �"� ���$(�& � �(� #( ."� �&)��% ��!$ � �&�$�&�(�#" �## �"� �)��� 8$�&(

7 /3.20/519H ��� ����(�#"� ��'#)&��' )( *�!� >  ), #( ),'�.#)( )( ")1 .)
�)1(&)�� ."� !/#��  ,)' ."� 	&&/'#(� 1��-#.�H

V 	&&/'#(� ,��)''�(�- ."�. ."� ��� �)�- (). /(��,!) '),� ."�(  )/,  ,��4�\
."�1 �3�&�-H �) '�2#'#4� ."� /-� ) ."� ���I *,)��-- '),� ."�( 79 -�'*&�- �. �
.#'�H �"�-� -�'*&�- ��( ."�( �� *))&�� #( �(3 -/**),.�� �)( #!/,�.#)(H

V �.)* �#!�.#)( �/  �,

��!�
�) (). ,�')0� ."� �#!�.#)( #2 ./��  ,)' \6:F� .) \7:F� -.),�!� /(.#& #(-.,/�.��
.) �) -) #( ."� *,)���/,�-H

V �#!�.#)( �)(.,)&

��!�
�"� /-� ) ."� �#!�.#)( �)(.,)& #- )*.#)(�& �(� #. ��( �� ,�*&���� 1#." ."� -�'�
0)&/'� ) ��-/-*�(-#)( �/  �,H

� ��')0� ."� ��-/-*�(-#)( �/  �,  ,)' 7F�_.)_=F� -.),�!� �(� �,#(! #. .) ,))'
.�'*�,�./,�H

� ��')0� ."� ��/,� �� ����-  ,)' -.),�!� �(� &�. -.�(�  ), �. &��-. 85_'#(/.�- .)
�,#(! ."�' .) ,))' .�'*�,�./,�H

� ��0#�1 ��-. �,��.#��-  ), ��"� �"� ���"�(�� ����'H ��� ����(�#"� ��'#)&��' )( *�!� >
 ), #( ),'�.#)( )( ")1 .) ����-- �,/��+ �.,�(��� '��� ��'*&� �,�*�,�.#)( ��-.
�,��.#��- )( ."� 	&&/'#(� 1��-#.�H

� �,�\"��. ."� '#�,)"��.#(! -3-.�' 6 .) 85F�H
� �**&3 � ��� ��,�)�� &���& .) � (�1 >;\1�&& 	�	 *&�.�H
� �**&3 � ��� ��,�)�� &���& .) � (�1 >;\1�&& ��� *&�.�H

�++ ���
6 �) )(� ) ."�  )&&)1#(!J

V 	 /-#(! ��� ���*.�, ./��-I ��(.,# /!� ."� ."�1�� ./��- .) ;55_A_!  ), :_-��)(�-H
V 	 /-#(! � ���J

^ �"�1 ."� *&�.�  ), 65 '#(/.�- �. ,))' .�'*�,�./,� )( ."� ��(�".)*H �#-/�&&3
#(-*��. ."� 1�&&- .) '�%� -/,� ."�. ."�3 �&& �,� ."�1��H

^ ��')0� ."� ���*.�, *&�.� .�*� -��&H

http://support.illumina.com/downloads/truseq_sample_preparation_pooling_guide_15042173.ilmn


�0.(:,
�
+(6:,89

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, ��

^ ��(.,# /!� ."� *&�.� .) 7=5 A_!  ), 6 '#(/.� .) �)&&��. �&& ) ."� ���*.�, .) ."�
�)..)' ) ."� 1�&&H

^ ��')0� ."� *&�-.#� �)0�,H ��0� ."� �)0�, # 3)/ �,� (). *,)��--#(! ."� �(.#,�
*&�.� �. )(� .#'�H

^ 	 #. #- ."�  #,-. .#'� /-#(! ."#- ���I �**&3 ."� ��� ��,�)�� &���& .) ."� *&�.�H

7 ��(.,# /!� ."� �#!�.#)( �)(.,)& L# /-#(! �#!�.#)( �)(.,)&M �(� �.)* �#!�.#)( �/  �,
./��- .) ;55_A_!  ), :_-��)(�-H

8 	''��#�.�&3 �� ),� /-�I ,�')0� ."� �#!�.#)( #2 ./��  ,)' \6:F� .) \7:F� -.),�!�H

9 ��')0� ."� ��"�-#0� -��&  ,)' ."� ��� *&�.�H

: �) )(� ) ."�  )&&)1#(!J
V 	 /-#(! ."� #(\&#(� �)(.,)& ,��!�(.J

^ �#&/.� ."� �#!�.#)( �)(.,)& .) 6[655 #( ��-/-*�(-#)( �/  �, L�), �2�'*&�I 6 `&
�#!�.#)( �)(.,)& @ >> `& ��-/-*�(-#)( �/  �,M �� ),� /-�H �#-��,� ."� �#&/.��
�#!�.#)( �)(.,)& � .�, /-�H

^ ��� 7H:_`& ) �#&/.�� �#!�.#)( �)(.,)& .) ���" 1�&& ) ."� ��� *&�.�H
V 	 (). /-#(! ."� #(\&#(� �)(.,)& ,��!�(.I ��� 7H:_`& ) ��-/-*�(-#)( �/  �, .) ���"

1�&& ) ."� ��� *&�.�H

; ��� 7H:_`& ) �#!�.#)( #2 .) ���" 1�&& ) ."� ��� *&�.�H

< ��./,( ."� �#!�.#)( #2 ./�� .) \6:F� .) \7:F� -.),�!� #''��#�.�&3 � .�, /-�H

= �) )(� ) ."�  )&&)1#(!J
V 	 /-#(! ��� ���*.�, ./��-I ��� 7H:_`& ) ."� ."�1�� ��� ���*.�, 	(��2 .) ���"

1�&& ) ."� ��� *&�.�H
V 	 /-#(! � ���J

^ �&��� ."� ��� )( ."� ��(�".)* -) ."�. ."� *�,. (/'��, ��,�)��I )( ."� &)(!
-#�� ) ."� *&�.�I #-  ��#(! 3)/ �(� ."� �&#**�� �),(�, #- )( ."� &)1�, &� .H

�#!/,� > _�),,��. ��� �,#�(.�.#)(



�
0.
/
#
(3

62
,
��
#
� 
85
:5
*5
2

��  (8: � 	��	��� ",<� �

^ �) )(� ) ."�  )&&)1#(! .) *#�,�� ."�  )#& -��&J
^ 	 /-#(! ."� �(.#,� *&�.� �. )(� .#'�I /-� ."� �)..)' ) � �&��( >;\1�&& -�'#\

-%#,.�� ��� *&�.� .) *#�,�� � ")&� #( �&& ) ."� 1�&& -��&- -#'/&.�(�)/-&3H
��(.&3I �/.  #,'&3I *,�-- ."� �&��( *&�.� )0�, ."�  )#& -��&H

^ 	 /-#(! )(&3 *�,. ) ."� *&�.�I /-� ."� �)..)' ) � �&��( �#!".\./�� -.,#*I
1#." ��*- �..��"��I .) *#�,�� ")&�- #( ."� -��&- ) ."� 1�&&- ."�. 1#&& ��
/-��  ), &#!�.#)(H ��*��. 1#." � (�1I �&��( �#!".\./�� -.,#*I 1#." ��*-
�..��"��I  ), ���" ,)1 ), �)&/'( ) ���*.�,- ."�. 1#&& �� /-��  ), &#!�.#)(H

^ �-#(! �( �#!".\.#* '/&.#�"�((�& *#*�..�I .,�(- �, 7H:_`& ) ."� �**,)*,#�.�
."�1�� ��� ���*.�,  ,)' ."� ��� 1�&& .) ���" 1�&& ) ."� ��� *&�.�H

> #2 ."),)/!"&3 �-  )&&)1-J
� ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��&H
� �"�%� ."� ��� *&�.� )( � '#�,)*&�.� -"�%�, �. 6=55_,*'  ), 7_'#(/.�-H

65 ��(.,# /!� ."� ��� *&�.� .) 7=5_A_!  ), 6_'#(/.�H

�4*;)(:, 
 �� 
6 �&��� ."� -��&�� ��� *&�.� )( ."� *,�\"��.�� '#�,)"��.#(! -3-.�'H �&)-� ."� &#� �(�

#(�/��.� �. 85F�  ), 65_'#(/.�-H

7 ��')0� ."� ��� *&�.�  ,)' ."� '#�,)"��.#(! -3-.�'H

�++ #$�
6 ��')0� ."� ��"�-#0� -��&  ,)' ."� ��� *&�.�H

7 ��� :_`& ) �.)* �#!�.#)( �/  �, .) ���" 1�&& ) ."� ��� *&�.� .) #(��.#0�.� ."� &#!�.#)(
'#2H #2 ."),)/!"&3 �-  )&&)1-J
� ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��&H
� �"�%� ."� ��� *&�.� )( � '#�,)*&�.� -"�%�, �. 6=55_,*'  ), 7_'#(/.�-H

8 ��(.,# /!� ."� ��� *&�.� .) 7=5_A_!  ), 6_'#(/.�H

�2,(4 %6 �� 
6 ��')0� ."� ��"�-#0� -��&  ,)' ."� ��� *&�.�H

7 �),.�2 ."� ��/,� �� ����-  ), �. &��-. 6 '#(/.� ), /(.#& ."�3 �,� 1�&& �#-*�,-��H



�0.(:,
�
+(6:,89

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, ��

8 ��� 97_`& ) '#2�� ��/,� �� ����- .) ���" 1�&& ) ."� ��� *&�.�H #2 ."),)/!"&3
�-  )&&)1-J
� ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��&H
� �"�%� ."� ��� *&�.� )( � '#�,)*&�.� -"�%�, �. 6=55_,*'  ), 7_'#(/.�-H

9 	(�/��.� ."� ��� *&�.� �. ,))' .�'*�,�./,�  ), 6: '#(/.�-H

: ��(.,# /!� ."� ��� *&�.� .) 7=5_A_!  ), 6_'#(/.�H

; ��')0� ."� ��"�-#0� -��&  ,)' ."� ��� *&�.�H

< �&��� ."� ��� *&�.� )( ."� '�!(�.#� -.�(� �. ,))' .�'*�,�./,�  ), :_'#(/.�- ), /(.#&
."� &#+/#� #- �&��,H

= ��')0� �(� �#-��,� <>H:_`& -/*�,(�.�(.  ,)' ���" 1�&& ) ."� ��� *&�.�H ��%� ��,�
(). .) �#-./,� ."� ����-H

��!�
���0� ."� ��� *&�.� )( ."� '�!(�.#� -.�(� 1"#&� *�, ),'#(! ."�  )&&)1#(! =5?_�.��
1�-" -.�*- L>]66MH

> �#." ."� ��� *&�.� )( ."� '�!(�.#� -.�(�I ��� 755_`&  ,�-"&3 *,�*�,�� =5?_�.�� .)
���" 1�&& 1#.")/. �#-./,�#(! ."� ����-H

65 	(�/��.� ."� ��� *&�.� �. ,))' .�'*�,�./,�  ), 85_-��)(�-I �(� ."�( ,�')0� �(�
�#-��,� �&& ) ."� -/*�,(�.�(.  ,)' ���" 1�&&H ��%� ��,� (). .) �#-./,� ."� ����-H

66 ��*��. -.�*- > �(� 65 )(� .#'�  ), � .).�& ) .1) =5? �.�� 1�-"�-H

67 �#." ."� ��� *&�.� )( ."� '�!(�.#� -.�(�I &�. ."� -�'*&�- �#,\�,3 �. ,))' .�'*�,�./,�
 ), 6: '#(/.�-H

68 ��')0� ."� ��� *&�.�  ,)' ."� '�!(�.#� -.�(�H

69 ��� :7H:_`& ��-/-*�(-#)( �/  �, .) ���" 1�&& ) ."� ��� *&�.�H #2 ."),)/!"&3 �-
 )&&)1-J
� ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��&H
� �"�%� ."� ��� *&�.� )( � '#�,)*&�.� -"�%�, �. 6=55_,*'  ), 7_'#(/.�-H

6: 	(�/��.� ."� ��� *&�.� �. ,))' .�'*�,�./,�  ), 7 '#(/.�-H

6; ��(.,# /!� ."� ��� *&�.� .) 7=5_A_!  ), 6_'#(/.�H

6< ��')0� ."� ��"�-#0� -��&  ,)' ."� ��� *&�.�H



�
0.
/
#
(3

62
,
��
#
� 
85
:5
*5
2

�	  (8: � 	��	��� ",<� �

6= �&��� ."� ��� *&�.� )( ."� '�!(�.#� -.�(� �. ,))' .�'*�,�./,�  ), :_'#(/.�- ), /(.#&
."� &#+/#� #- �&��,H

6> �,�(- �, :5_`& -/*�,(�.�(.  ,)' ���" 1�&& ) ."� ���_*&�.� .) ."� �),,�-*)(�#(! 1�&&
) ."� (�1 	�	 *&�.� &���&�� 1#." ."� ��� ��,�)��H ��%� ��,� (). .) �#-./,� ."� ����-H

75 �),.�2 ."� ��/,� �� ����- /(.#& ."�3 �,� 1�&& �#-*�,-��H

76 ��� :5_`& ) '#2�� ��/,� �� ����- .) ���" 1�&& ) ."� ��� *&�.�  ), � -��)(�
�&��(/*H #2 ."),)/!"&3 �-  )&&)1-J
� ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��&H
� �"�%� ."� ��� *&�.� )( � '#�,)*&�.� -"�%�, �. 6=55_,*'  ), 7_'#(/.�-H

77 	(�/��.� ."� ��� *&�.� �. ,))' .�'*�,�./,�  ), 6: '#(/.�-H

78 ��(.,# /!� ."� ��� *&�.� .) 7=5_A_!  ), 6_'#(/.�H

79 ��')0� ."� ��"�-#0� -��&  ,)' ."� ��� *&�.�H

7: �&��� ."� ��� *&�.� )( ."� '�!(�.#� -.�(� �. ,))' .�'*�,�./,�  ), :_'#(/.�- ), /(.#&
."� &#+/#� #- �&��,H

7; ��')0� �(� �#-��,� >:_`& -/*�,(�.�(.  ,)' ���" 1�&& ) ."� ��� *&�.�H ��%� ��,� ().
.) �#-./,� ."� ����-H

��!�
���0� ."� ��� *&�.� )( ."� '�!(�.#� -.�(� 1"#&� *�, ),'#(! ."�  )&&)1#(! =5?_�.��
1�-" -.�*- L7<]7>M

7< �#." ."� ��� *&�.� )( ."� '�!(�.#� -.�(�I ��� 755_`&  ,�-"&3 *,�*�,�� =5?_�.�� .)
���" 1�&&H ��%� ��,� (). .) �#-./,� ."� ����-H

7= 	(�/��.� ."� ��� *&�.� �. ,))' .�'*�,�./,�  ), 85_-��)(�-I �(� ."�( ,�')0� �(�
�#-��,� �&& ) ."� -/*�,(�.�(.  ,)' ���" 1�&&H ��%� ��,� (). .) �#-./,� ."� ����-H

7> ��*��. -.�*- 7< �(� 7= )(� .#'�  ), � .).�& ) .1) =5? �.�� 1�-"�-H

85 �#." ."� ��� *&�.� )( ."� '�!(�.#� -.�(�I &�. ."� -�'*&�- �#,\�,3 �. ,))' .�'*�,�./,�
 ), 6: '#(/.�-H

86 ��')0� ."� ��� *&�.�  ,)' ."� '�!(�.#� -.�(�H

87 ��� 77H:_`& ��-/-*�(-#)( �/  �, .) ���" 1�&& ) ."� ��� *&�.�H #2 ."),)/!"&3 �-
 )&&)1-J
� ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��&H
� �"�%� ."� ��� *&�.� )( � '#�,)*&�.� -"�%�, �. 6=55_,*'  ), 7_'#(/.�-H



�0.(:,
�
+(6:,89

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, �


88 	(�/��.� ."� ��� *&�.� �. ,))' .�'*�,�./,�  ), 7_'#(/.�-H

89 ��(.,# /!� ."� ��� *&�.� .) 7=5_A_!  ), 6_'#(/.�H

8: ��')0� ."� ��"�-#0� -��&  ,)' ."� ��� *&�.�H

8; �&��� ."� ��� *&�.� )( ."� '�!(�.#� -.�(� �. ,))' .�'*�,�./,�  ), :_'#(/.�- ), /(.#&
."� &#+/#� #- �&��,H

8< �,�(- �, 75_`& -/*�,(�.�(.  ,)' ���" 1�&& ) ."� ��� *&�.� .) ."� �),,�-*)(�#(! 1�&&
) ."� (�1 ���_*&�.� &���&�� 1#." ."� ��� ��,�)��H ��%� ��,� (). .) �#-./,� ."� ����-H

 ��� !����������!
	 3)/ �) (). *&�( .) *,)���� #''��#�.�&3 .) �"&��� �� �&��!�"(' )( *�!� <;I 3)/ ��(
-� �&3 -.)* ."� *,).)�)& "�,�H 	 3)/ �,� -.)**#(!I -��& ."� ��� *&�.� 1#." � #�,)-��& P�Q
��"�-#0� -��& �(� -.),� �. \6:F�_.)_\7:F�  ), /* .) -�0�( ��3-H



�
0.
/
#
(3

62
,
��
#
� 
85
:5
*5
2

��  (8: � 	��	��� ",<� �

�04,&+����4$*/(065

�"#- *,)��-- /-�- ��� .) -�&��.#0�&3 �(,#�" .")-� ���  ,�!'�(.- ."�. "�0� ���*.�,
')&��/&�- )( �)." �(�- �(� .) �'*&# 3 ."� �')/(. ) ��� #( ."� &#�,�,3H �"� ��� #-
*�, ),'�� 1#." � ��� �,#'�, �)�%.�#& ."�. �((��&- .) ."� �(�- ) ."� ���*.�,-H #(#'#4�
."� (/'��, ) ��� �3�&�- .) �0)#� -%�1#(! ."� ,�*,�-�(.�.#)( ) ."� &#�,�,3H

��!�
��� �(,#�"�-  ),  ,�!'�(.- ."�. "�0� ���*.�,- &#!�.�� )( �)." �(�-H �,�!'�(.- 1#." )(&3
)(� ), () ���*.�,- )( ."�#, �(�- �,� �3\*,)�/�.- ) #(�  #�#�(�#�- #( ."� &#!�.#)( ,���.#)(H
��#."�, -*��#�- ��( �� /-�� .) '�%� �&/-.�,-H �,�!'�(.- 1#.")/. �(3 ���*.�,- ��(().
"3�,#�#4� .) -/, ���\�)/(� *,#'�,- #( ."�  &)1 ��&&H �,�!'�(.- 1#." �( ���*.�, )( )(&3 )(�
�(� ��( "3�,#�#4� .) -/, ��� �)/(� *,#'�,-I �/. ��(().  ),' �&/-.�,-H

�'&+-%��$�+

	,�% �-�&,",1 �,'*� � �-(($"�� �1

��� �-.�, #2 L�M 6 ./�� *�, 9=
,���.#)(-

\6:F� .) \7:F� 	&&/'#(�

��� �,#'�, �)�%.�#& L���M 6 ./�� *�, 9=
,���.#)(-

\6:F� .) \7:F� 	&&/'#(�

��-/-*�(-#)( �/  �, L���M 6 ./�� 7F� .) =F� 	&&/'#(�

��,�)�� &���&-  ),J
V ��� L�&��( �* ��� �&�.�M

��,�)�� &���&
V ���6 L��,!�. ��'*&� �&�.�M

��,�)�� &���&

6 &���& *�, *&�.� 6:F� .) 85F� 	&&/'#(�

>;\1�&& ��� �&�.� 6 6:F� .) 85F� �-�,

>;\1�&& 	�	 �&�.� 6 6:F� .) 85F� �-�,

��/,� �� ����- :5 `& *�, -�'*&� 7F� .) =F� �-�,

�,�-"&3 �,�*�,�� =5? �."�()&
L�.��M

955 `& *�, -�'*&� 6:F� .) 85F� �-�,



�
480*/

�
�
�
�8(.3

,4:9

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, ��

	,�% �-�&,",1 �,'*� � �-(($"�� �1

#�,)-��& P�Q �#&' 6 6:F� .) 85F� �-�,

#�,)-��& P�Q ��"�-#0� ���&- 8 6:F� .) 85F� �-�,

���-�[���-�\ ,�� �#!".\�/��
�.,#*- �(� ��*-
L# /-#(! '/&.#�"�((�& *#*�..�-M

: 6:F� .) 85F� �-�,

���-�[���-�\ ,�� ���!�(.
��-�,0)#,-
L# /-#(! '/&.#�"�((�& *#*�..�-M

: 6:F� .) 85F� �-�,

�*�(�*�,"'&
� ��')0� ."� ��� �-.�, #2 �(� ��� �,#'�, �)�%.�#&  ,)' \6:F�_.)_\7:F� -.),�!� �(�

."�1 ."�' �. ,))' .�'*�,�./,�H
� ��(.,# /!� ."� ."�1�� ��� �-.�, #2 �(� ��� �,#'�, �)�%.�#& ./��- .) ;55_A_!  ),

:_-��)(�-H
� ��')0� ."� ��-/-*�(-#)( �/  �,  ,)' 7F�_.)_=F� -.),�!� �(� �,#(! #. .) ,))'

.�'*�,�./,�H
� ��')0� ."� ��/,� �� ����-  ,)' 7F�_.)_=F� -.),�!� �(� &�. -.�(�  ), �. &��-.

85_'#(/.�- .) �,#(! ."�' .) ,))' .�'*�,�./,�H
� ��')0� ."� ��� *&�.�  ,)' \6:F� .) \7:F� -.),�!�I # #. 1�- -.),�� �. ."� �)(�&/-#)( ) 

� ��" �$ ��� )( *�!� <7H
V ��. #. ."�1 �. ,))' .�'*�,�./,�H
V ��(.,# /!� ."� ."�1�� ��� *&�.� .) 7=5_A_!  ), 6_'#(/.�H
V ��')0� ."� ��"�-#0� -��&  ,)' ."� ."�1�� ��� *&�.�H



�
0.
/
#
(3

62
,
��
#
� 
85
:5
*5
2

�  (8: � 	��	��� ",<� �

� �,�\*,)!,�' ."� ."�,'�& �3�&�, 1#." ."�  )&&)1#(! *,)!,�' �(� -�0� �- ���J
V �"))-� ."� *,�\"��. &#� )*.#)( �(� -�. .) 655F�
V >=F�  ), 85_-��)(�-
V 6: �3�&�- ) J

^ >=F�  ), 65 -��)(�-
^ ;5F�  ), 85 -��)(�-
^ <7F�  ), 85_-��)(�-

V <7F�  ), :_'#(/.�-
V �)&� �. 9F�

� �**&3 � ��� ��,�)�� &���& .) � (�1 >;\1�&& 	�	 *&�.�H
� �**&3 � ���6 ��,�)�� &���& .) � (�1 >;\1�&& 5H8 '& ��� *&�.�H

�(1,  �"
6 ��� :_`& ) ."�1�� ��� �,#'�, �)�%.�#& .) ���" 1�&& ) ."� ��� *&�.�H

7 ��� 7:_`& ) ."�1�� ��� �-.�, #2 .) ���" 1�&& ) ."� ��� *&�.�H
� ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q  #&'H

#������
�)&&)1 0�(�), #(-.,/�.#)(-  ), �**&3#(! #�,)-��& U�U -��&#(!  #&'-H 	'*,)*�, /-� �)/&�
&��� .) #(�  #�#�(. -��&#(! L�0�*),�.#)( ) -�'*&� ), �,)--\�)(.�'#(�.#)(M ), .)) �  #�#�(.
-��&#(! L*�,.- ) ."� -��& ,�'�#( #( ."� 1�&& � .�, ,�')0#(! ."� 1")&� -��&MH

� �"�%� ."� ��� *&�.� )( � '#�,)*&�.� -"�%�, �. 6;55_,*'  ), 75_-��)(�-H

8 ��(.,# /!� ."� ��� *&�.� .) 7=5_A_!  ), 6 '#(/.�H

�36  �"
6 �&��� ."� -��&�� ��� *&�.� )( ."� *,�\*,)!,�''�� ."�,'�& �3�&�,H �&)-� ."� &#�I ."�(

-�&��. �(� ,/( ��� .) �'*&# 3 ."� *&�.�H
� �"))-� ."� *,�\"��. &#� )*.#)( �(� -�. .) 655F�
� >=F�  ), 85_-��)(�-
� 6: �3�&�- ) J

^ >=F�  ), 65_-��)(�-
^ ;5F�  ), 85_-��)(�-
^ <7F�  ), 85_-��)(�-



�
480*/

�
�
�
�8(.3

,4:9

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, ��

� <7F�  ), :_'#(/.�-
� �)&� �. 9F�

�2,(4 %6  �"
6 ��')0� ."� ��"�-#0� -��&  ,)' ."� ��� *&�.�H

7 �),.�2 ."� ��/,� �� ����- /(.#& ."�3 �,� 1�&& �#-*�,-��H

8 �) )(� ) ."�  )&&)1#(!I ��*�(�#(! )( ."� ���*.�, .3*� /-��J
V 	 /-#(! ."� ���_���*.�, ./��-I ��� :5_`& ) ."� '#2�� ��/,� �� ����- .) ���"

1�&& ) ."� (�1 	�	 *&�.� &���&�� 1#." ."� ��� ��,�)��H
V 	 /-#(! ."� ���I ��� 9<H:_`& ) ."� '#2�� ��/,� �� ����- .) ���" 1�&& ) ."�

(�1 	�	 *&�.� &���&�� 1#." ."� ��� ��,�)��H

9 �,�(- �, ."� �(.#,� �)(.�(.-  ,)' ���" 1�&& ) ."� ��� *&�.� .) ."� �),,�-*)(�#(! 1�&&
) ."� ��� *&�.� �)(.�#(#(! :5_`& ) '#2�� ��/,� �� ����-H #2 ."),)/!"&3 �-
 )&&)1-J
� ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��&H
� �"�%� ."� ��� *&�.� )( � '#�,)*&�.� -"�%�, �. 6=55_,*'  ), 7_'#(/.�-H

: 	(�/��.� ."� ��� *&�.� �. ,))' .�'*�,�./,�  ), 6:_'#(/.�-H

; ��(.,# /!� ."� ��� *&�.� .) 7=5 A_!  ), 6 '#(/.�H

< ��')0� ."� ��"�-#0� -��&  ,)' ."� ��� *&�.�H

= �&��� ."� ��� *&�.� )( ."� '�!(�.#� -.�(� �. ,))' .�'*�,�./,�  ), :_'#(/.�- ), /(.#&
."� &#+/#� #- �&��,H

> ��')0� �(� �#-��,� >:_`& -/*�,(�.�(.  ,)' ���" 1�&& ) ."� ��� *&�.�H

��!�
���0� ."� ��� *&�.� )( ."� '�!(�.#� -.�(� 1"#&� *�, ),'#(! ."�  )&&)1#(! =5?_�.��
1�-" -.�*- L65]67MH

65 �#." ."� ��� *&�.� )( ."� '�!(�.#� -.�(�I ��� 755_`&  ,�-"&3 *,�*�,�� =5?_�.�� .)
���" 1�&& 1#.")/. �#-./,�#(! ."� ����-H

66 	(�/��.� ."� ��� *&�.� �. ,))' .�'*�,�./,�  ), 85_-��)(�-I �(� ."�( ,�')0� �(�
�#-��,� �&& ) ."� -/*�,(�.�(.  ,)' ���" 1�&&H

67 ��*��. -.�*- 65 �(� 66 )(� .#'�  ), � .).�& ) .1) =5? �.�� 1�-"�-H



�
0.
/
#
(3

62
,
��
#
� 
85
:5
*5
2

�  (8: � 	��	��� ",<� �

68 �#." ."� ��� *&�.� )( ."� '�!(�.#� -.�(�I &�. ."� -�'*&�- �#,\�,3 �. ,))' .�'*�,�./,�
 ), 6:_'#(/.�-I �(� ."�( ,�')0� ."� *&�.�  ,)' ."� '�!(�.#� -.�(�H

69 ��� 87H:_`& ��-/-*�(-#)( �/  �, .) ���" 1�&& ) ."� ��� *&�.�H #2 ."),)/!"&3 �-
 )&&)1-J
� ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��&H
� �"�%� ."� ��� *&�.� )( � '#�,)*&�.� -"�%�, �. 6=55_,*'  ), 7_'#(/.�-H

6: 	(�/��.� ."� ��� *&�.� �. ,))' .�'*�,�./,�  ), 7 '#(/.�-H

6; ��(.,# /!� ."� ��� *&�.� .) 7=5 A_!  ), 6 '#(/.�H

6< ��')0� ."� ��"�-#0� -��&  ,)' ."� ��� *&�.�H

6= �&��� ."� ��� *&�.� )( ."� '�!(�.#� -.�(� �. ,))' .�'*�,�./,�  ), :_'#(/.�- ), /(.#&
."� &#+/#� #- �&��,H

6> �,�(- �, 85_`& -/*�,(�.�(.  ,)' ���" 1�&& ) ."� ��� *&�.� .) ."� �),,�-*)(�#(! 1�&& ) 
."� (�1 ���_*&�.� &���&�� 1#." ."� ���6 ��,�)��H

 ��� !����������!
	 3)/ �) (). *&�( .) *,)���� #''��#�.�&3 .) �� ���(� ���&�&, )( *�!� =6I 3)/ ��( -� �&3 -.)*
."� *,).)�)& "�,�H 	 3)/ �,� -.)**#(!I -��& ."� ���6 *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��&
�(� -.),� �. \6:F�_.)_\7:F�  ), /* .) < ��3-H



&
(20+(:,

�0)8(8?

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, �

"$.,'$6( �,%4$4;

	&&/'#(� ,��)''�(�- *�, ),'#(! ."�  )&&)1#(! *,)���/,�-  ), +/�&#.3 �)(.,)& �(�&3-#- )(
3)/, -�'*&� &#�,�,3 �(� +/�(.# #��.#)( ) ."� ��� &#�,�,3 .�'*&�.�-H

!;(4:0-? �0)8(80,9
�) ��"#�0� ."� "#!"�-. +/�&#.3 ��.� )( 	&&/'#(� -�+/�(�#(! *&�. ),'-I #. #- #'*),.�(. .)
�,��.� )*.#'/' �&/-.�, ��(-#.#�- ��,)-- �0�,3 &�(� ) ."�  &)1 ��&&H �*.#'#4#(! �&/-.�,
��(-#.#�- ,�+/#,�- ���/,�.� +/�(.#.�.#)( ) ��� &#�,�,3 .�'*&�.�-H �/�(.# 3 3)/, &#�,�,#�-
/-#(! +��� ���),�#(! .) ."� 	&&/'#(� ��%)�"��"� ���&�&, %��� �)�"(�����(�#" �)���
8$�&(;7;//1001419H

!;(20:? �54:852
6 �)�� 6_`& ) ."� ,�-/-*�(��� �)(-.,/�. )( �( �!#&�(. ���"()&)!#�- 7655 �#)�(�&34�,

/-#(! � ���\-*��# #� �"#* -/�" �- ."� �!#&�(. ��� 6555H

7 �"��% ."� -#4� �(� */,#.3 ) ."� -�'*&�H �"�  #(�& *,)�/�. -")/&� �� � ��(� �.
�**,)2#'�.�&3 7;5_�*H

�#!/,� 65 �2�'*&� ) �,/��+ �.,�(��� '��� ��'*&� �,�*�,�.#)( �#�,�,3 �#4� �#-.,#�/.#)(



�
0.
/
#
(3

62
,
��
#
� 
85
:5
*5
2

�  (8: � 	��	��� ",<� �

�#!/,� 66 �,/��+ �.,�(��� '��� ��'*&� �,�*�,�.#)( 7;5_�* ��� �,)�/�.



�
583

(20@,
(4+

 
552�0)8(80,9

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, �

�14/$.,<( $0'�11. �,%4$4,(5

�"#- *,)��-- ��-�,#��- ")1 .) *,�*�,� ��� .�'*&�.�-  ), �&/-.�, !�(�,�.#)(H 	(��2�� ���
&#�,�,#�- �,� (),'�&#4�� .) 65 ( #( ."� ��� *&�.� �(� ."�( *))&�� #( �+/�& 0)&/'�- #(
."� ��� *&�.�H ��� &#�,�,#�- (). #(.�(���  ), *))&#(! �,� (),'�&#4�� .) 65 ( #( ."� ���
*&�.�H

�'&+-%��$�+

	,�% �-�&,",1 �,'*� � �-(($"�� �1

��,�)�� &���&-  ),J
V ��� L�#&/.�� �&/-.�,

��'*&�.�M
V ��� L�))&�� ��� �&�.�M

L ), *))&#(! )(&3M

6 &���& *�, *&�.� 6:F� .) 85F� 	&&/'#(�

>;\1�&& ��� �&�.�
L ), *))&#(! )(&3M

6 6:F� .) 85F� �-�,

>;\1�&& 	�	 �&�.� 6 6:F� .) 85F� �-�,

#�,)-��& P�Q ��"�-#0� ���&- : 6:F� .) 85F� �-�,

�,#-\��& 65 'I *�=H: 1#."
5H6? �1��( 75

�()/!" .) (),'�&#4�
."� �)(��(.,�.#)( ) 
���" -�'*&� &#�,�,3
.) 65 (

6:F� .) 85F� �-�,

�*�(�*�,"'&
� ��')0� ."� ���6 *&�.�  ,)' \6:F� .) \7:F� -.),�!�I # #. 1�- -.),�� �. ."� �)(�&/-#)( ) 

� ��" �$ ��� )( *�!� <>H
V ��. #. ."�1 �. ,))' .�'*�,�./,�H
V ��(.,# /!� ."� ."�1�� ���6 *&�.� .) 7=5 A_!  ), 6 '#(/.�H
V ��')0� ."� ��"�-#0� -��&  ,)' ."� ."�1�� ���6 *&�.�H

� �**&3 � ��� ��,�)�� &���& .) � (�1 >;\1�&& 	�	 *&�.�H
� N�), *))&#(! )(&3O �**&3 � ��� ��,�)�� &���& .) � (�1 >;\1�&& ��� *&�.�H



�
0.
/
#
(3

62
,
��
#
� 
85
:5
*5
2

	  (8: � 	��	��� ",<� �

�(1, ��$
6 �,�(- �, 65_`& ) -�'*&� &#�,�,3  ,)' ���" 1�&& ) ."� ���6 *&�.� .) ."� �),,�-*)(�#(!

1�&& ) ."� (�1 	�	 *&�.� &���&�� 1#." ."� ��� ��,�)��H

7 �),'�&#4� ."� �)(��(.,�.#)( ) -�'*&� &#�,�,3 #( ���" 1�&& ) ."� ��� *&�.� .) 65 (
/-#(! �,#-\��& 65_'I *�_=H: 1#." 5H6? �1��(_75H

��!�
��*�(�#(! )( ."� 3#�&� +/�(.# #��.#)( ��.� ) ���" -�'*&� &#�,�,3I ."�  #(�&
0)&/'� #( ."� ��� *&�.� ��( 0�,3  ,)' 65]955_`&H

8 #2 ."� ��� *&�.� �-  )&&)1-J
� ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��&H
� �"�%� ."� ��� *&�.� )( � '#�,)*&�.� -"�%�, �. 6555_,*'  ), 7_'#(/.�-H

9 ��(.,# /!� ."� ��� *&�.� .) 7=5_A_!  ), 6_'#(/.�H

: ��')0� ."� ��"�-#0� -��&  ,)' ."� ��� *&�.�H

; ��*�(�#(! )( ."� .3*� ) &#�,�,3 3)/ 1�(. .) !�(�,�.�I �) )(� ) ."�  )&&)1#(!J
V �), ()(\*))&�� &#�,�,#�-I ."� *,).)�)& -.)*- "�,�H �) )(� ) ."�  )&&)1#(!J

^ �,)���� .) �&/-.�, !�(�,�.#)(H �), '),� #( ),'�.#)(I -�� ."� �&/-.�, !�(�,�.#)(
-��.#)( ) ."� /-�, !/#��  ), 3)/, 	&&/'#(� *&�. ),'H

^ ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��& �(� -.),� �.
\6:F�_.)_\7:F�H

V �), *))&�� &#�,�,#�-I *,)���� .) ���� ��� 8�#& $## �"� #" ,9H

�(1,  � �-58 655204. 542?�
��!�
�) (). '�%� � ��� *&�.� # 3)/ �,� (). *))&#(! -�'*&�-H

6 ��.�,'#(� ."� (/'��, ) -�'*&�- .) �� �)'�#(�� .)!�."�,  ), ���" *))&H

��!�
�%� � ().� ) 1"#�" -�'*&� !)�- #(.) 1"#�" 1�&&I .) �0)#� *))&#(! .1) -�'*&�- 1#."
."� -�'� #(��2H



�
583

(20@,
(4+

 
552�0)8(80,9

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, 


7 �) )(� ) ."�  )&&)1#(!J
V 	 *))&#(! 7]79 -�'*&�-J

^ �,�(- �, 65_`& ) ���" (),'�&#4�� -�'*&� &#�,�,3 .) �� *))&��  ,)' ."� ���
*&�.� .) )(� 1�&& ) ."� (�1 ��� *&�.�_&���&�� 1#." ."� ��� ��,�)��H

^ �"� .).�& 0)&/'� #( ���" 1�&& ) ."� ��� *&�.� -")/&� �� 65� ."� (/'��, ) 
�)'�#(�� -�'*&� &#�,�,#�- �(� 75]795_`&_L7]79_&#�,�,#�-MH �), �2�'*&�I ."�
0)&/'�  ), 7 -�'*&�- #- 75 `&I ."� 0)&/'�  ), 67 -�'*&�- #- 675 `&I ), ."�
0)&/'�  ), 79 -�'*&�- #- 795 `&H

V 	 *))&#(! 7:]>; -�'*&�-J
^ �-#(! � '/&.#�"�((�& *#*�..�I .,�(- �, :_`& ) ���" (),'�&#4�� -�'*&� &#�,�,3

#( �)&/'( 6  ,)' ."� ��� *&�.� .) �)&/'( 6 ) ."� (�1 ��� *&�.� &���&�� 1#."
."� ��� ��,�)��H

^ �,�(- �, : `& ) ���" (),'�&#4�� -�'*&� &#�,�,3 #( �)&/'( 7  ,)' ."� ���
*&�.� .) �)&/'( 6 ) ."� ��� *&�.�H

^ ��*��. ."� .,�(- �,  ), �- '�(3 .#'�- �- ."�,� �,� ,�'�#(#(! �)&/'(- #( ."�
��� *&�.�H �"� ,�-/&. #- � ��� *&�.� 1#." *))&�� -�'*&�- #( �)&/'( 6H #2 ."�
��� *&�.� �-  )&&)1-J
^ ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��&H
^ �"�%� ."� ��� *&�.� )( � '#�,)*&�.� -"�%�, �. 6=55 ,*'  ), 7 '#(/.�-H

^ ��(.,# /!� ."� ��� *&�.� .) 7=5_A_!  ), 6_'#(/.�H
^ ��')0� ."� ��"�-#0� -��&  ,)' ."� ��� *&�.�H
^ �)'�#(� ."� �)(.�(.- ) ���" 1�&& ) �)&/'( 6 #(.) 1�&& �7 ) ."� ��� *&�.�

 ), ."�  #(�& *))&H

8 #2 ."� ��� *&�.� �-  )&&)1-J
� ���& ."� ��� *&�.� 1#." � #�,)-��& P�Q ��"�-#0� -��&H
� �"�%� ."� ��� *&�.� )( � '#�,)*&�.� -"�%�, �. 6=55_,*'  ), 7_'#(/.�-H

9 ��(.,# /!� ."� ��� *&�.� .) 7=5_A_!  ), 6_'#(/.�H

: �) )(� ) ."�  )&&)1#(!J
V �,)���� .) �&/-.�, !�(�,�.#)(H �), '),� #( ),'�.#)(I -�� ."� �&/-.�, !�(�,�.#)(

-��.#)( ) ."� /-�, !/#��  ), 3)/, 	&&/'#(� *&�. ),'H
V �.),� ."� -��&�� ��� *&�.� �. \6:F� .) \7:F�H



�  (8: � 	��	��� ",<� �



�
2
2
(
0
'
,:
�

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, �

�**�(�#2 � _�/**),.#(! 	( ),'�.#)(

 722146,0* �0)14/$6,10

�4:85+;*:054 ��
�*854?39 ��
�0: �54:,4:9 �	
�549;3()2,9 (4+ �7;063,4: 	��
�4+,>,+ �+(6:,8 #,7;,4*,9 	��



#
;6
65
8:
04
.
�4
-5
83
(:
05
4

  (8: � 	��	��� ",<� �

�0641'7&6,10

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



�
*854?3

9

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, �

�&410;/5

��*'&1% ���"&","'&

��� ���*.�, �#!�.#)( �&�.�

��� �\��#&#(! #2

��� ���� �#(�#(! �/  �,

��� ���� ��-"#(! �/  �,

��� �&��( �* ��� �&�.�

��� ����_�&��( �* �&�.�

���� �)'*&�'�(.�,3 ���

��� ����_�&�.�

��� �&��( �* ��� �&�.�

��� �\��#&#(! �)(.,)&

��� �(� ��*�#, �)(.,)&

��� �#!�.#)( �)(.,)&

��� �#&/.�� �&/-.�, ��'*&�.�

�- ���� �)/�&�\�.,�(��� �)'*&#'�(.�,3 ���

��� �&/.#)( �/  �,

��� �2*�,#�(��� �-�, ��,�

��� �,�!'�(.I �,#'�I �#(#-" #2

��� �#,-. �.,�(� �3(."�-#- ��. � #2

���&� 65
���&� > �,/��+ �.,�(��� '��� ��'*&� �,�*�,�.#)( ��,)(3'-



#
;6
65
8:
04
.
�4
-5
83
(:
05
4

��  (8: � 	��	��� ",<� �

��*'&1% ���"&","'&

��� ��,�-"�&& �&�.�

�� �#!" ��'*&�

�� �#!" �",)/!"*/.

	� 	&&/'#(� �2*�,#'�(. �(�!�,

�	� �#!�.#)( #2

�� �)1 ��'*&�

�� �)1 �",)/!"*/.

��� ��� �,��%#(! �),'

��� �)&3'�,�-� �"�#( ����.#)(

��� �))&�� �#&/.#)( �&�.�

� ��� �-.�, #2

��� ��� �,#'�, �)�%.�#&

��� ���_���*.�, �&�.�

��� ��� ���� �&�.�

��� ��� �,�!'�(.�.#)( �&�.�

��� ��� �/,# #��.#)( ����-

��� ��-/-*�(-#)( �/  �,

� ���)(� �.,�(� �,%#(! �-.�, #2

��� �.)* �#!�.#)( �/  �,

��� ��,!�. ��'*&� �&�.�



�
0:�

54:,4:9

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, ��

�,6�106(065

�"��% .) '�%� -/,� ."�. 3)/ "�0� �&& ) ."� ,��!�(.- #��(.# #�� #( ."#- -��.#)( �� ),�
-.�,.#(! ."� �,/��+ �.,�(��� '��� ��'*&� �,�*�,�.#)( *,).)�)&H �"� �,/��+ �.,�(���
'��� �� ��'*&� �,�* �#.- �,� �0�#&��&� �- ��. � �(� �H ���" �,/��+ �.,�(��� '��� ��
��'*&� �,�* �#. �)(.�#(- �()/!" ,��!�(.- .) *,�*�,� /* .) 79 -�'*&�-H �"�( /-��
.)!�."�,I �,/��+ �.,�(��� '��� �� ��'*&� �,�* �#.- � �(� � �&&)1  ), *))&#(! /* .) 79
-�'*&�- /-#(! ."� 67 �#  �,�(. #(�#��- #( ���" %#.H

�", ��%� ��,�$' ; �-%��*
'�

��%($�+
�-(('*,��

�-%��*
'�

	&�"��+

�,/��+ �.,�(��� '��� ��
��'*&� �,�* �#. \ ��. �

��\677\7656 9= 67

�,/��+ �.,�(��� '��� ��
��'*&� �,�* �#. \ ��. �

��\677\7657 9= 67

�,/��+ �.,�(��� '��� ��
��'*&� �,�* �#.

��\677\7658 >; >;

���&� 66 �,/��+ �.,�(��� '��� ��'*&� �,�*�,�.#)( �#.-

$8;#,7 #:8(4+,+3"�� �$ #(362,  8,6 �0:
�"� �,/��+ �.,�(��� '��� �� ��'*&� �,�* �#. �)(.�#(-  )/, �)2�-J �( � ), � �)2I �)2 6I
�)2 7I �(� � ���� �3(."�-#- ��� �)2H

�� #(362,9� 	
 �4+,> #,: � (4+ �
�)/ ,���#0� �#."�, �)2 � ), � #( ."� %#.I ��*�(�#(! )( ."� -�. ),��,��H

�,'*� �, B47:� ,' B57:�
�"�-� �)2�- �,� -"#**�� )( �,3 #��H �- -))( �- 3)/ ,���#0� 3)/, %#.I -.),� ."�  )&&)1#(!
�)'*)(�(.- �. \6:F� .) \7:F�H



#
;6
65
8:
04
.
�4
-5
83
(:
05
4

��  (8: � 	��	��� ",<� �

��, �
�#!/,� 67 �,/��+ �.,�(��� '��� �� ��'*&� �,�* �#. 9= ��'*&�-I 67 	(��2 ��. �I

*�,. G 6:587;67

�$', ��� �&, ��*, ; ��+�*"(,"'&
6 �	� 6:57;<<8 �#!�.#)( #2
7 ��� 6:5679>: �\��#&#(! #2
8 ��� 6:567:9; �.)* �#!�.#)( �/  �,
9 ��568 6:579;:: ��� ���*.�, 	(��2 68
: ��569 6:579;:; ��� ���*.�, 	(��2 69
; ��56: 6:579;:< ��� ���*.�, 	(��2 6:
< ��56; 6:579;:= ��� ���*.�, 	(��2 6;
= ��56= 6:579;;5 ��� ���*.�, 	(��2 6=
> ��56> 6:579;;6 ��� ���*.�, 	(��2 6>
65 ��557 6:57;;89 ��� ���*.�, 	(��2 7
66 ��559 6:57;;8; ��� ���*.�, 	(��2 9
67 ��55: 6:57;;8< ��� ���*.�, 	(��2 :
68 ��55; 6:57;;8= ��� ���*.�, 	(��2 ;
69 ��55< 6:57;;95 ��� ���*.�, 	(��2 <
6: ��567 6:57;;9: ��� ���*.�, 	(��2 67
6; ��� 6:57;<<5 ��-/-*�(-#)( �/  �,
6< ��� 6:57;<<9 �(� ��*�#, �)(.,)&
6= ��� 6:57;<<: �\��#&#(! �)(.,)&
6> ��� 6:57;<<; �#!�.#)( �)(.,)&



�
0:�

54:,4:9

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, ��

��, �
�#!/,� 68 �,/��+ �.,�(��� '��� �� ��'*&� �,�* �#. 9= ��'*&�-I 67 	(��2 ��. �I

*�,. G 6:587;68

�$', ��� �&, ��*, ; ��+�*"(,"'&
6 ��� 6:5679>: �\��#&#(! #2
7 ��� 6:567:9; �.)* �#!�.#)( �/  �,
8 ��575 6:579;;7 ��� ���*.�, 	(��2 75
9 ��576 6:579;;8 ��� ���*.�, 	(��2 76
: ��577 6:579;;9 ��� ���*.�, 	(��2 77
; ��578 6:579;;: ��� ���*.�, 	(��2 78
< ��57: 6:579;;< ��� ���*.�, 	(��2 7:
= ��57< 6:579;;= ��� ���*.�, 	(��2 7<
> ��556 6:57;;88 ��� ���*.�, 	(��2 6
65 ��558 6:57;;8: ��� ���*.�, 	(��2 8
66 ��55= 6:57;;96 ��� ���*.�, 	(��2 =
67 ��55> 6:57;;97 ��� ���*.�, 	(��2 >
68 ��565 6:57;;98 ��� ���*.�, 	(��2 65
69 ��566 6:57;;99 ��� ���*.�, 	(��2 66
6: ��� 6:57;<<5 ��-/-*�(-#)( �/  �,
6; �	� 6:57;<<8 �#!�.#)( #2
6< ��� 6:57;<<9 �(� ��*�#, �)(.,)&
6= ��� 6:57;<<: �\��#&#(! �)(.,)&
6> ��� 6:57;<<; �#!�.#)( �)(.,)&



#
;6
65
8:
04
.
�4
-5
83
(:
05
4

�	  (8: � 	��	��� ",<� �

�� #(362,9� �5> 	 5- 


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

�#!/,� 69 �,/��+ �.,�(��� '��� �� ��'*&� �,�* �#. 9= ��'*&�-I L�)2 6 ) 7MI
*�,. G 6:57<5<=

�$', ��� �&, ��*, ; ��+�*"(,"'& �,'*� � ��%(�*�,-*�
6 ��� 6:57;<<= ��� �/,# #��.#)(

����-
7F� .) =F�

7 ��� 6:57;<;; ��� �#&/.#)( �/�� �))' ��'*�,�./,�
8 ��� 6:57;=5: ��� �#&/.#)( �/�� �))' ��'*�,�./,�
9 ��� 6:57;=5< ��� �#&/.#)( �/�� �))' ��'*�,�./,�



�
0:�

54:,4:9

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, �


�� #(362,9� �5> 
 5- 


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

�#!/,� 6: �,/��+ �.,�(��� '��� �� ��'*&� �,�* �#. 9= ��'*&�-I L�)2 7 ) 7MI
*�,. G 6:587;69

�$', ��� �&, ��*, ; ��+�*"(,"'& �,'*� � ��%(�*�,-*�
6 ��� 6:567>7: ���� ��-"#(! �/  �, 7F� .) =F�
7 ��� 6:57;<<> ���� �#(�#(! �/  �, 7F� .) =F�
8 ��� 6:57;<=5 �&/.#)( �/  �, 7F� .) =F�
9 ��� 6:5875;< �,�!'�(.I �,#'�I �#(#-" #2 \6:F� .) \7:F�

�� #(362,9� *��� #?4:/,909  �" �5>A

�,'*� �, B47:� ,' B57:�
�"#- �)2 #- -"#**�� )( �,3 #��H �- -))( �- 3)/ ,���#0� #.I -.),� ."�  )&&)1#(! �)'*)(�(.- �.
\6:F� .) \7:F�H

�#!/,� 6; �,/��+ �.,�(��� '��� �� ��'*&� �,�* �#.I 9= ��'*&�-I ���� �3(."�-#-
��� �)2I *�,. G 6:587;66



#
;6
65
8:
04
.
�4
-5
83
(:
05
4

��  (8: � 	��	��� ",<� �

�$', ��� �&, ��*, ; ��+�*"(,"'&
6 � 6:57;<=: ��� �-.�, #2
7 ��� 6:586<9= ��� �,#'�, �)�%.�#&
8 ��� 6:5865>9 �#,-. �.,�(� �3(."�-#- ��. � #2
9 � 6:5865>= ���)(� �.,�(� �,%#(! �-.�, #2

$8;#,7 #:8(4+,+3"���$ #(362,  8,6 �0:
�"� �,/��+ �.,�(��� '��� �� ��'*&� �,�* �#. �)(.�#(-  #0� �)2�-J � �),� ,��!�(. �)2I �
���� �3(."�-#-\ ��� �)2I �( ���*.�, �&�.� �)2I �(� � �)2 6 �(� �)2 7H

�� #(362,9� �58, �5>

�,'*� �, B47:� ,' B57:�
�"#- �)2 #- -"#**�� )( �,3 #��H �- -))( �- 3)/ ,���#0� #.I -.),� ."�  )&&)1#(! �)'*)(�(.- �.
\6:F� .) \7:F�H

�#!/,� 6< �,/��+ �.,�(��� '��� �� ��'*&� �,�* �#.I >; ��'*&�-I �),� �)2I
*�,. G 6:587;75

�$', ��� �&, ��*, ; ��+�*"(,"'&
6]7 ��� 6:57;<<5 ��-/-*�(-#)( �/  �,
8]9 ��� 6:5679>: �\��#&#(! #2
:]; �	� 6:57;<<8 �#!�.#)( #2
<]= ��� 6:57;<<9 �(� ��*�#, �)(.,)&
>]65 ��� 6:57;<<: �\��#&#(! �)(.,)&
66]67 ��� 6:57;<<; �#!�.#)( �)(.,)&
68]69 ��� 6:567:9; �.)* �#!�.#)( �/  �,



�
0:�

54:,4:9

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, ��

�� #(362,9� *��� #?4:/,909� �" �5>

�,'*� �, B47:� ,' B57:�
�"#- �)2 #- -"#**�� )( �,3 #��H �- -))( �- 3)/ ,���#0� #.I -.),� ."�  )&&)1#(! �)'*)(�(.- �.
\6:F� .) \7:F�H

�#!/,� 6= �,/��+ �.,�(��� '��� �� ��'*&� �,�* �#.I >; ��'*&�-I ���� �3(."�-#-\
��� �)2I *�,. G 6:587;76

�$', ��� �&, ��*, ; ��+�*"(,"'&
6]7 � 6:57;<=: ��� �-.�, #2
8]9 ��� 6:586<9= ��� �,#'�, �)�%.�#&
:]; ��� 6:5865>9 �#,-. �.,�(� �3(."�-#- ��. � #2
<]= � 6:5865>= ���)(� �.,�(� �,%#(! �-.�, #2

�� #(362,9� �+(6:,8  2(:, �5>

�,'*� �, B47:� ,' B57:�
�"#- �)2 #- -"#**�� )( �,3 #��H �- -))( �- 3)/ ,���#0� #.I -.),� ."� �)(.�(.- �. \6:F�
.)_\7:F�H

�#!/,� 6> �,/��+ �.,�(��� '��� �� ��'*&� �,�* �#.I >;I ���*.�, �&�.� �)2I *�,. G 6:587;77

�$', ��� �&, ��*, ; ��+�*"(,"'&
6 ��� 6:56;97< ��� ���*.�, �&�.�I >;*&�2



#
;6
65
8:
04
.
�4
-5
83
(:
05
4

�  (8: � 	��	��� ",<� �

�� #(362,9� �5> 	 5- 


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

�#!/,� 75 �,/��+ �.,�(��� '��� �� ��'*&� �,�* �#.I >; ��'*&�-I L�)2 6 ) 7MI
*�,. G 6:587;79

�$', ��� �&, ��*, ; ��+�*"(,"'& �,'*� � ��%(�*�,-*�
6]7 ��� 6:57;<<= ��� �/,# #��.#)( ����- 7F� .) =F�
8 ��� 6:57;=5< ��� �#&/.#)( �/�� �))' ��'*�,�./,�
9 ��� 6:57;<;; ��� �#&/.#)( �/�� �))' ��'*�,�./,�
: ��� 6:57;=5: ��� �#&/.#)( �/�� �))' ��'*�,�./,�

�� #(362,9� �5> 
 5- 


�,'*� �+ +(��"�"��
�"#- �)2 #- -"#**�� )( �,3 #��H �- -))( �- 3)/ ,���#0� #.I -.),� ."� �)'*)(�(.- �- -*��# #��H



�
0:�

54:,4:9

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, ��

�#!/,� 76 �,/��+ �.,�(��� '��� �� ��'*&� �,�* �#.I >; ��'*&�-I L�)2 7 ) 7MI
*�,. G 6:587;78

�$', ��� �&, ��*, ; ��+�*"(,"'& �,'*� � ��%(�*�,-*�
6]7 ��� 6:57;<<> ���� �#(�#(! �/  �, 7F� .) =F�
8]9 ��� 6:57;<=5 �&/.#)( �/  �, 7F� .) =F�
:]; ��� 6:567>7: ���� ��-"#(! �/  �, 7F� .) =F�
<]= ��� 6:5875;< �,�!'�(.I �,#'�I �#(#-" #2 \6:F� .) \7:F�



#
;6
65
8:
04
.
�4
-5
83
(:
05
4

���  (8: � 	��	��� ",<� �

�1057/$%.(5 $0'�37,2/(06

�"��% .) '�%� -/,� ."�. 3)/ "�0� �&& ) ."� (���--�,3 /-�,\-/**&#�� �)(-/'��&�- �(�
�+/#*'�(. �� ),� -.�,.#(! ."� �,/��+ �.,�(��� '��� ��'*&� �,�*�,�.#)( *,).)�)&H �"�
,�+/#,�'�(.  ), -)'� -/**&#�- #- ��*�(��(. /*)( ."� *,).)�)& *�, ),'�� L�� ), ��M �(�
."�-� #.�'- �,� -*��# #�� #( -�*�,�.� .��&�-H

�'&+-%��$� �-(($"�*

6H: '& ���-�[���-�\ ,��
()(\-.#�%3 ./��-

�# � ���"()&)!#�-I
*�,._G_�679:5

65 `& ��,,#�, *#*�..� .#*- ��(�,�& &�� -/**&#�,

65 `& '/&.#�"�((�& *#*�..�- ��(�,�& &�� -/**&#�,

65 `& -#(!&� �"�((�& *#*�..�- ��(�,�& &�� -/**&#�,

6555 `& ��,,#�, *#*�..� .#*- ��(�,�& &�� -/**&#�,

6555 `& '/&.#�"�((�& *#*�..�- ��(�,�& &�� -/**&#�,

6555 `& -#(!&� �"�((�& *#*�..�- ��(�,�& &�� -/**&#�,

755 `& ��,,#�, *#*�..� .#*- ��(�,�& &�� -/**&#�,

755 `& '/&.#�"�((�& *#*�..�- ��(�,�& &�� -/**&#�,

755 `& -#(!&� �"�((�& *#*�..�- ��(�,�& &�� -/**&#�,

>;\1�&& -.),�!� *&�.�-I ,)/(� 1�&&I
5H= '& LR	�	S *&�.�M

�#-"�, ��#�(.# #�I
*�,._G_��\5=:>

>;\1�&& 7 '& ���* 1�&& *&�.�-
L�*.#)(�& \ .) �&#+/). ,��!�(.-M

�")'-)( 	(-.,/'�(.
�)'*�(3I
*�,._G_>:6;:7

�!�(�)/,. ��/,� �� ;5 '& %#. ���%'�( �)/&.�, ��()'#�-I
*�,._G_�;8==6

���&� 67 �-�,\�/**&#�� �)(-/'��&�-



�
549;3

()2,9
(4+

�
7;063

,4:

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, ���

�'&+-%��$� �-(($"�*

��,.# #�� &)1\,�(!� /&.,�\�!�,)-�
L�*.#)(�& \ .) ��.�,'#(� #(*/. ���_#(.�!,#.3M

�#)\���I *�,._G_6;6\865<

�."�()& 755_*,)) L��-)&/.�M
 ), ')&��/&�, �#)&)!3 L:55_'&M

�#!'�\�&�,#�"I
*�,._G �<578

#�,)-��& P�Q ��"�-#0� -��&- �#)\���I
*�,._G_��\6556

�/�&��-�\ ,�� /&.,� */,� 1�.�, ��(�,�& &�� -/**&#�,

���-���*
L.) ���)(.�'#(�.� -/, ���-M

��(�,�& &�� -/**&#�,

���-�[���-�\ ,�� �#!".\./�� -.,#*- �(� ��*- ��(�,�& &�� -/**&#�,

���-�[���-�\ ,�� '/&.#�"�((�& ,��!�(. ,�-�,0)#,-I
�#-*)-��&�

���I *�,. G =>5>9\;:=

�/*�,��,#*. 		 ��0�,-� �,�(-�,#*.�-� 	(0#.,)!�(I
*�,._G_6=5;9\569

�,#-\��& 65 'I *�=H: ��(�,�& &�� -/**&#�,

�1��( 75 �#!'�I *�,._G_�<>9>

�'&+-%��$� �-(($"�*

>;\1�&& 5H8 '& ��� *&�.�- ��(�,�& &�� -/**&#�,

���&� 68 �-�,\�/**&#�� �)(-/'��&�- \ ���#.#)(�& 	.�'-  ), �� �,)��--#(!

�'&+-%��$� �-(($"�*

#�,)-��& >;\1�&& ��� *&�.�-
LR���S *&�.�M

�#)\���I *�,. G ���\>;56

#�,)-��& P�Q  #&' �#)\���I *�,._G_��\:556

���&� 69 �-�,\�/**&#�� �)(-/'��&�- \ ���#.#)(�& 	.�'-  ), �� �,)��--#(!



#
;6
65
8:
04
.
�4
-5
83
(:
05
4

���  (8: � 	��	��� ",<� �

�)-"(%�&, �-(($"�*

>;\1�&& ."�,'�& �3�&�,
L1#." "��.�� &#�M

��(�,�& &�� -/**&#�,

7655 �#)�(�&34�, ��-%.)* �3-.�' �!#&�(.I *�,._G_�7>95��

�!#&�(. ��� 6555 �#. �!#&�(.I *�,._G_:5;<\6:59

�!(�.#� -.�(�\>; �# � ���"()&)!#�-I *�,._G_�6557<

#�,)*&�.� ��(.,# /!� ��(�,�& &�� -/**&#�,

�),.�2�, ��(�,�& &�� -/**&#�,

���&� 6: �-�,\�/**&#�� �+/#*'�(.

�'&+-%��$� �-(($"�*

�#!"\�*��� #�,)*&�.� �"�%�, ���I ��.�&)!_G_
V68:55\=>5 L665_�[675_�M ),
V6976;\769 L785_�M

	�	 *&�.� #(-�,.  ), "��.#(! -3-.�'
�).�J �1) #(-�,.- �,� ,��)''�(���
.) -/**),. -/���--#0� "��.#(! *,)���/,�-H

	&&/'#(�I ��.�&)!_G_
��\;5\;56

�.,)�)-�)*� ��(�,�& &�� -/**&#�,

�(� ) ."�  )&&)1#(!J
�).�J �1) -3-.�'- �,� ,��)''�(���
.) -/**),. -/���--#0� "��.#(! *,)���/,�-H

V ��#��(� �,/��'* ���.#(! �3-.�'

V �3��2 #�,)-�'*&� 	(�/��.),

V 	&&/'#(�I ��.�&)!_G
V��\;5\:58 L66:_�M ),
V��\;5\:59 L775_�M

V��#��(�I ��.�&)!_G
V65:<\85\5 L66:_�M ),
V65:<\85\7 L785_�M

���&� 6; �-�,\�/**&#�� �+/#*'�(. \ ���#.#)(�& 	.�'-  ), �� �,)��--#(!



�4+,>,+
�
+(6:,8#

,7;,4*,9

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, ���

�0'(:('�'$26(4 (37(0&(5

�"#- -��.#)( ��.�#&- ."� #(��2�� ���*.�, -�+/�(��-H

$8;#,7 #:8(4+,+3"�� �$ #(362,  8,6 �0: �4+,>,+ �+(6:,8 #,7;,4*,9
�"� �,/��+ �.,�(��� '��� �� ��'*&� �,�* �#. �)(.�#(- ."�  )&&)1#(! #(��2�� ���*.�,
-�+/�(��-H

��!�
V �"� #(��2 (/'��,#(! #- (). �)(.#!/)/-H �"�,� #- () 	(��2 6<I 79I ), 7;H
V �"� ��-� #( *�,�(."�-�- LM #(�#��.�- ."� ��-�  ), ."� -�0�(." �3�&� �(� #- (). �)(-#��,�� �-

*�,. ) ."� #(��2 -�+/�(��H ���),� ."� #(��2 #( ."� -�'*&� -"��. �- )(&3 -#2 ��-�-H �),
#(�#��- 68 �(� ��)0�I ."� -�0�(." ��-� L#( *�,�(."�-�-M '#!". (). �� �I 1"#�" #- -��( #(
."� -�0�(." �3�&� ) ."� #(��2 ,���H

V �), '),� #( ),'�.#)( )( ."� (/'��, ) �3�&�- /-�� .) -�+/�(�� ."� #(��2 ,���I
,� �,�(�� 3)/, #(-.,/'�(. /-�, !/#��H



#
;6
65
8:
04
.
�4
-5
83
(:
05
4

��	  (8: � 	��	��� ",<� �

���(,�* ��)-�&�� ���(,�* ��)-�&��

��557 ������L�M ��568 ������L�M

��559 ������L�M ��569 ������L�M

��55: ������L�M ��56: ������L�M

��55; ������L�M ��56; ������L�M

��55< ������L�M ��56= ������L�M

��567 ������L�M ��56> ������L�M

���&� 6< �,/��+ �.,�(��� '��� �� ��'*&� �,�* �#. ��. � 	(��2�� ���*.�, ��+/�(��-

���(,�* ��)-�&�� ���(,�* ��)-�&��

��556 ������L�M ��575 ������L�M

��558 ������L�M ��576 ������L�M

��55= ������L�M ��577 ������L�M

��55> ������L�M ��578 ������L�M

��565 ������L�M ��57: ������L�M

��566 ������L�M ��57< ������L�M

���&� 6= �,/��+ �.,�(��� '��� �� ��'*&� �,�* �#. ��. � 	(��2�� ���*.�, ��+/�(��-

$8;#,7 #:8(4+,+3"���$ #(362,  8,6 �0: �4+,>,+ �+(6:,8 #,7;,4*,9
�"� ��� #( ."� �,/��+ �.,�(��� '��� �� ��'*&� �,�* �#. �)(.�#(- ."�  )&&)1#(!
#(��2�� ���*.�, -�+/�(��-J

��!�
�"� 	(��2 ,��),��� #( ."� -�'*&� -"��. #- ."�  /&& = ��-�- �(� = ��-�- �,� -�+/�(��� *�,
#(��2�� ,���H



�4+,>,+
�
+(6:,8#

,7;,4*,9

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, ��


���(,�* ��)-�&�� ���(,�* ��)-�&��

�<56 �������� �<5< ��������

�<57 �������� �<5= ��������

�<58 �������� �<5> ��������

�<59 �������� �<65 ��������

�<5: �������� �<66 ��������

�<5; �������� �<67 ��������

���&� 6> �,/��+ �.,�(��� '��� �� ��'*&� �,�* �#. 	(��2�� ���*.�, 6 ��+/�(��-

���(,�* ��)-�&�� ���(,�* ��)-�&��

�:56 �������� �:5: ��������

�:57 �������� �:5; ��������

�:58 �������� �:5< ��������

�:59 �������� �:5= ��������

���&� 75 �,/��+ �.,�(��� '��� �� ��'*&� �,�* �#. 	(��2�� ���*.�, 7 ��+/�(��-



���  (8: � 	��	��� ",<� �



�
2
2
(
0
'
,:
�

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, ���

�**�(�#2 � _�&.�,(�.� �,�!'�(.�.#)( �,).)�)&-

�.6(40$6( �4$*/(06$6,10
�4161&1.5

�4:85+;*:054 	��
�5+0-? "�� �8(.3,4:(:054 $03, 	��



�
2:,
84
(:
,
�8
(.
3
,4
:(
:05
4
 
85
:5
*5
29

��  (8: � 	��	��� ",<� �

�0641'7&6,10

�,�!'�(.�.#)( ) ."� (/�&�#� ��#�- #- ,�+/#,��  ), )*.#'�& &#�,�,3 *,�*�,�.#)(I �&/-.�,#(!I
�(� -�+/�(�#(!H �"� �,/��+ �.,�(��� '��� ��'*&� �,�*�,�.#)(  ,�!'�(.�.#)( *,).)�)&
 ), .,�(-�,#*.)'� �(�&3-#- #- *�, ),'�� )( ."� ��� � .�, '��� */,# #��.#)( /-#(!
�&�0�.�� .�'*�,�./,�-H �"�  ,�!'�(.�.#)( ,�-/&.- #( &#�,�,#�- 1#." #(-�,.- ,�(!#(!  ,)' 675
�* .) 755 �* #( -#4�I 1#." � '��#�( -#4� ) 6:5 �*H �"� �,/��+ �.,�(��� '��� ��'*&�
�,�*�,�.#)(  ,�!'�(.�.#)( *,).)�)& �(-/,�- ."� ��-. �)0�,�!� ) ."� .,�(-�,#*.)'� 1#."
�  #�#�(. &#�,�,3 *,)�/�.#)(H
	&&/'#(� ,��)!(#4�- ."�. -)'� �/-.)'�,- "�0� �#  �,�(. */,*)-�-  ), ."�#, -�+/�(�#(!
�2*�,#'�(.-H �"� (���  ), &�,!�, #(-�,.- #- !,��.�, ."�( ."� (���  ), ."� ��-. �)0�,�!�  ),
�**&#��.#)(- -/�" �- -*&#�� 0�,#�(. �(�&3-#- -./�#�-H �1) -�*�,�.� )*.#)(- �,� *,)0#���  ),
0�,3#(! ."� #(-�,. -#4� ) 3)/, &#�,�,3J
� )�# 3 ."�  ,�!'�(.�.#)( .#'�
� �"��, ."� -�'*&� � .�, ."� -3(."�-#- ) ."� �- ����H



�
5+0-?

"
�
�
�8(.3

,4:(:054
$03

,

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, ���

�1',); ����4$*/(06$6,10!,/(

�) ')�# 3 ."�  ,�!'�(.�.#)( ) ."� ��� .) �&&)1  ), &)(!�, ���  ,�!'�(.-I ."� .#'� ) 
 ,�!'�(.�.#)( ��( �� -"),.�(��H �"#- ��( �� ���)'*&#-"�� �/,#(! ."� �)&��, �"� �&��!�"(
!�� *,)���/,�- �3 ')�# 3#(! ."� ."�,'�& �3�&�, �$-,"'& 5 B �*� B �*"%� *,)!,�'J >9F�
 ), �_'#(/.�-  )&&)1�� �3 � 9F�_")&�  ), ."� ."�,'�& �3�&�,H ��.�,'#(� � ��-�� )( ."�
&�(!." ) ."� ��-#,�� ���H � ,�(!� ) -/!!�-.�� .#'�- �(� -#4�- #- ��-�,#��� #( ���&� 76H

�"%� �, 96 :�
?%"&-,�+@

��& � '� 	&+�*,
��& ,!� ?�(@

��"�& 	&+�*,
��& ,!� ?�(@

�.�*� � �"&�$ �"�*�*1 �"2�
?�"'�&�$12�* �(@

5� 685]8:5 755 9;<
6 685]865 6>5 98>
7 685]7>5 6=: 965
8 67:]7:5 6;: 8;;
9 675]77: 6;5 87;
= 675]765 6:: 85>
67 66:]6=5 695 7<7

���&� 77
���&� 76 �#�,�,3 	(-�,. �,�!'�(.�.#)( �#'�

�H 	(-�,. &�(!." ��.�,'#(�� � .�, �&/-.�,#(! �(� -�+/�(�#(! 1#." � *�#,��\�(� -�+/�(�#(! ,/(H
�H �%#* ."� 	(�/��.� ��� *,)���/,�- L ,�!'�(.�.#)(M  ), -�'*&�- ,�+/#,#(! 5 '#(/.�-  ,�!'�(.�.#)( .#'�H

	(-.���I *&��� ."� -��&�� *&�.� )( ."� *,�\"��.�� ."�,'�& �3�&�,H �&)-� ."� &#� �(� #(�/��.� ."� *&�.� �.
=5F�  ), 7 '#(/.�- .) �&/.� ."� *,#'�� '���  ,)' ."� ��� �/,# #��.#)( ����-H �"�(I #''��#�.�&3
*&��� ."� *&�.� )( ."� '�!(�.#� -.�(� �(� *,)���� .) ."� �3(."�-#4� �#,-. �.,�(� ���� *,)��--H



�
2:,
84
(:
,
�8
(.
3
,4
:(
:05
4
 
85
:5
*5
29

���  (8: � 	��	��� ",<� �

�#!/,� 77 �"),.�(�� �,�!'�(.�.#)( �#'� ��-/&.-

��!�
�"� �#-�,�*�(�3 ��.1��( ."� ,�*),.�� #(-�,. -#4� /-#(! ."� �!#&�(. �#)�(�&34�, �(� ."�
#(-�,. -#4� ��.�,'#(�� � .�, �&/-.�,#(! �(� -�+/�(�#(! 1#." � *�#,��\�(� -�+/�(�#(! ,/( #-
�/� .) ."� �#�- .)1�,�- �&/-.�,#(! -'�&&�,  ,�!'�(.-H �) .�,!�. � -*��# #�  ,�!'�(. -#4�I � !�&
-#4� -�&��.#)( -.�* #- ,�+/#,�� � .�, ���*.�, &#!�.#)(H



�4+,>

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, ���

�0'(:

�
��,)(3'- =>
��� ��� 7>I ;;
��� �	� 88I <5
��� � 7:I ;7
��� ��� 8:I <7
��� 79I ;6
�'* ��� 95I <=
��/,� �� ����- 79I 87I 8=I ;6I ;>I <;
��� 7=I ;:

�
��� 6;I :7
��-. �,��.#��- >
��� 6;I :7

�
��� 86I ;=
��� ;6
���� -3(."�-#- 6:I :6
��� L���� �&�.�M 76I :=
�&��( �* ��� 8:I <7\<8
�&��( �* ��� 95I <>
�&/-.�, !�(�,�.#)( 7I 9;I =:
��� <;
��� 7=I ;:
��� 79I ;6
��� 86I ;=
�/-.)'�, -/**),. 668

�
��� 99I =8
�)�/'�(.�.#)( 668
�- ���� 79I ;6

�
��� 6;I :7
�&/.#)( 7 \ �,�! \ �,#'� 75I :<I 65>

�2*�,#�(��� /-�, ��,� L���M 65

�
 #,-. -.,�(� ���� 7
��� 6;I :7
 ,�!'�(. 7
 ,�!'�(.�.#)( .#'� 65=
��� 76I :=

�
"�&*I .��"(#��& 668
�#!" ��'*&� L��M 8
��� 8

�
	� 65
	� ;6
#(\&#(� �)(.,)& ��� <
	(�/��.� 6 ��� 85I ;<
	(�/��.� 6 ��� 78I ;5
	(�/��.� 6 ��� 6=I :9
	(�/��.� 7 ��� 8:I <7
	(�/��.� 7 ��� 7;I ;8
	(�/��.� 7 ��� 6>I ::
#(��2 ���*.�, 7
#(��2�� ���*.�, 658\659

�
&�� .,��%#(!  ),' L���M 65
�	� 86I ;=
�)1 ��'*&� L��M 8

�
�%� ��� 77I :>
�%� ��� 9:I =9
�%� ��� 95I <=
�%� ��� 0##I 9;I =9



�4
+,
>

���  (8: � 	��	��� ",<� �

�%� ��� 6=I :9
�%� ��� 75I :;
'#�,) *&�.� -"�%�, 8
'#�,)"��.#(! -3-.�' 8
	�	 8
'��� 7
'��� ��(�./,�.#)( 6=I :9

�
��� 7I 86I ;=
��� 99I =8
� 8=I <;
*)&3\� '�!(�.#� ����- 7I 6:I :6
*)&3� 7I 6:I :6
*))&�� -�'*&� 0)&/'�- 9;I =:
*))&#(! !/#��&#(�- 65
��� 8=I <;
�/,# 3 ��� 7;I ;8

�
+/�&#.3 �)(.,)& 97I =6
+/�(.# 3 &#�,�,#�- 97I =6

�
��� 86I ;=
��� 6;I :8
���!�(. ��-�,0)#,- 6<I 76I 79I 7=I 87I

8>I :8I :=I ;6I ;:I ;>I <<
��� :8
��� ���*.�, 	(�#��- 86I ;=
��� 6;I :8
��� 6;I 79I 7=I 86I 8=I :7I ;6I ;:I ;=I <;

 
��� <\=
-��)(� -.,�(� ���� 7
� 79I ;6
��� 86I ;=
-.,�(��� '��� 7
-.,#* ./��- �(� ��*- 6<I 76I 79I 7=I 87I

8=I :8I :=I ;6I ;:I ;>I <<
�/*�,��,#*. 		 76I :=

!
.��"(#��& �--#-.�(�� 668
."�,'�& �3�&�, 8

.).�& ��� 7
�,�#(#(! >
�,#-\��& 99I =8
���6 8=I 9:I <;I =8

#
��-" ��� 6=I ::
1),% &)1 �#�!,�' 69I :5



$,*/40*(2�
9909:(4*,

$8;#,7#:8(4+,+3"��#(362,  8,6(8(:054 �;0+, ���

!(&+0,&$.�55,56$0&(
�), .��"(#��& �--#-.�(��I �)(.��. 	&&/'#(� ���"(#��& �/**),.H

	$$-%"&� ���+",� 111H#&&/'#(�H�)'

�%�"$ .��"-/**),.W#&&/'#(�H�)'

���&� 78 	&&/'#(� ��(�,�& �)(.��. 	( ),'�.#)(

�� "'& �'&,��, �-%��* �� "'& �'&,��, �-%��*
�),." �'�,#�� 6H=55H=5>H9:;; 	.�&3 =55H=<9>5>
�/-.,#� 5=55H7>;:<: ��."�,&�(�- 5=55H5778=:>
��&!#/' 5=55H=6657 �),1�3 =55H6;=8;
��('�,% =5==789; �*�#( >55H=676;=
�#(&�(� 5=55H>6=8;8 �1���( 575<>56=6
�,�(�� 5=55H>66=:5 �1#.4�,&�(� 5=55H:;866=
��,'�(3 5=55H6=5H=>>9 �(#.�� �#(!�)' 5=55H>6<H5596
	,�&�(� 6H=55H=67>9> �."�, �)/(.,#�- @99H6<>>H:89555

���&� 79 	&&/'#(� �/-.)'�, �/**),. ��&�*")(� �/'��,-

���+
�.�,#�& -� �.3 ��.� -"��.- L���-M �,� �0�#&��&� )( ."� 	&&/'#(� 1��-#.� �.
111H#&&/'#(�H�)'['-�-H

�*'�-�, �'�-%�&,�,"'&
�,)�/�. �)�/'�(.�.#)( #( ��� #- �0�#&��&�  ), �)1(&)��  ,)' ."� 	&&/'#(� 1��-#.�H �)
.) 111H#&&/'#(�H�)'[-/**),.I -�&��. � *,)�/�.I ."�( �&#�% �'�-%�&,�,"'& < �",�*�,-*�H

http://www.illumina.com/
mailto:techsupport@illumina.com
http://www.illumina.com/msds
http://www.illumina.com/support.ilmn


 
 

Illumina
San Diego, California 92122 U.S.A.
+1.800.809.ILMN (4566)
+1.858.202.4566 (outside North America) 
techsupport@illumina.com
www.illumina.com


	Revision History
	Table of Contents
	List of Tables
	   Chapter 1  Overview
	Introduction
	Protocol Features
	RNA Input Recommendations
	In-Line Control DNA
	Additional Resources

	   Chapter 2  Low Sample (LS) Protocol
	Introduction
	Sample Prep Workflow
	Purify and Fragment mRNA
	Synthesize First Strand cDNA
	Synthesize Second Strand cDNA
	Adenylate 3' Ends
	Ligate Adapters
	Enrich DNA Fragments
	Validate Library
	Normalize and Pool Libraries

	   Chapter 3  High Sample (HS) Protocol
	Introduction
	Sample Prep Workflow
	Purify and Fragment mRNA
	Synthesize First Strand cDNA
	Synthesize Second Strand cDNA
	Adenylate 3' Ends
	Ligate Adapters
	Enrich DNA Fragments
	Validate Library
	Normalize and Pool Libraries

	Appendix A  Supporting Information
	Introduction
	Acronyms
	Kit Contents
	Consumables and Equipment
	Indexed Adapter Sequences

	Appendix B  Alternate Fragmentation Protocols
	Introduction
	Modify RNA Fragmentation Time

	Index
	Technical Assistance

