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_ PCR:� �6P�>�Ú�PCR*� <���PÙR*� ¿ Ü�u C;D ,��/0�^21<t�  µ4¶ D^Cp PCR:� � <?>�Ú�PCR*� <���PÙR*� ¿ Ü�u C;D ,/./0�^21<t�  µ4¶ D^Cq PCR:�/N ¾ Õ�Ö*P#L�Ú PÙR*� <���PÙR*� ¿ Ü�u C;D ,/.���� ¶ ^g1<t�  µ4¶ D^C|B�� PCR*���=<*PCR Ú�ÜB�B �
B�K PCR*� �QÕ'LJ�%Â�u C;D ,/.���� ¶ DJCB�SB U }Y~�PÙR*�%O�Ú�
)�ML l �%L � ,/.���� ¶ ^g1<t�rV��v �ÙR 
��>M �>V Ü�uB V �QÕ#L;�%N ¾ ÕMÖ%P#L Ú M � V Ü�uB�_ }Y~�PÙR*�%O�Ú�
�,/.���� ¶ � X �MLI�Y�©v ��R�
�� ��Õ#L�ÜvuB pB�q ~*N!� ¾ ~!RÅÂ�uB�| �K��K�B C;D
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K�K � ; 
 Dmd � ����� L�����<kl ¿ � ,/.���� ¶ ^21<t�  µ4¶K�S � ¶�� <�� ¿K U D^CK V PCR*�ÄN ¾ Õ�Ö%P#L Ú PCR*� < ��PCR*� ¿ ÜK�_ �
K p PCR*� ¿ P��J�%Â�u CYD .��{��K D^CK�q PCR*� ½ �=<MÖMÖE�%Â�u C;D � ' ��K DJCK�| PCR*� ~:NÙ�=<%PÙR:L%NE~Y�%Â�u C;D�� � D^CS��S?B ¿ P��;���=<?> Ú�<�� ¿ Ü�uS K ½ �=<%ÖMÖ?���6PCR Ú <�� ¿ ÜvuS�SS U ~*NÙ� <%PCR:L*NE~;� ¿ P��.� ½ �=<MÖ%Ö uS V �^O PMÖ!N Ú ~:NÙ�=<*PCR:L%N^~�� �%Â�ÜS�_ �
S p ¿ P?�J� ½ � <MÖMÖ uS�q ½ � <MÖMÖ?�J~*NÙ�=<*PCR:L*NE~NuS�| ~*N��=<%PCRQL%NE~;� ¿ P���� ½ �=<%ÖMÖ uU � �U BU K ~*N!� ¾ ~!R ½ � <MÖMÖ uU S �U�UU V C;D < � ¿ � � ' ��K�^��<� µ4¶ D^CU _ PCR*�p�ÀPÙR Ú PCR:� <���PCR:� ¿ ÜU�p �
U q P#O�Ú <JL?� ¿ ÜU | �V � ~*N�� ¾ ~!R�< uV B �V K N*Ö ½ NV S �V U ~*N�� ¾ ~!R ¿ uV�V

�V _ �V pV q C;D < � ¿ � .��{��K�^��<� µ4¶ D^CV | PCR*�p�=<E>�Ú PCR:� <���PCR:� ¿ Ü_�� �



9�� Ì�� q������ d��\¶	� )�
 ¶ g�h � ­�� D � 7�
 ����	 g�h � ­�� D�� 7 0 �

_?B P#O�Ú <JQ ¿ Ü_ K �
_�S ~*N�� ¾ ~!R < u_ U �_ V N*Ö ½ N_�_ �
_ p ~*N�� ¾ ~!R ¿ u_�q �_�| �

)+*
B-,�� , BED�F = $ H � X&M � Ve^�
�� _�� ' ¤ W 365Kn o)7�^ ��� ¤ O4v
B-,�� , BED�F =��8H � X&M � Ve^�
�� _�� ' ¤ W 365Kn o)7�^ ��� ¤ O4v
�
	�� ����������� B�� " �CB�&�' ��� � ���� H DCF@G�& ' ���

� ���! *
D�F = � S X"!	#G^ Ý ��W�q$�%��� d��\¶	� ^21it�  µ4¶ l{X"& � ^ Ý �VW�q'���(� d

�\¶	� ^g1<t�  µ4¶ ^g8<��v
D�F = �;: ½ ��P%Õ O OQP ¿ ×N@ Õ
B C;DK q)�%��� d���¶	� ^21�ts  µ4¶ ^ Ý �VWsXS 
 ¶ g�h<l ����	 g�hp^�*	+<��  G��g3K­I365Knpo�7U D^CV

JQPÙR Õ�Ö ¾ L%NML ½ �*LQP'×N@PORQ_ JML*N�OQPÙRQNiZ�-*Â C;D � Z � D^Cpq L%× ¾M¿ Ö�NiO�P ¿ × �?~*N:Õ Ú L%× ¾M¿ Ö!N�RÀÜ�u C;D !	#-,�w µ4¶ D^C| L%× ¾M¿ Ö�NiO�P ¿ × �;<�~J~t</. Ú L%× ¾M¿ Ö�NpR6Ü�u CYD & � ^ Ý �kj µ4¶ D^CB��B�B PCR*���=<*PCR Ú�ÜB�K �
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B�S L%× ¾%¿ Ö!N-OQP ¿ × �ÙR ¾ ���%ÂF@ Â�u C;D q����(� d��K¶i����� DJCB UB V C;D » � � 8N� ¡-^<���<�� Vv D^CB�_ OQP ¿ × �ÙR ¾ ���MO�P ¿ × �?~*N:Õ Ú%Ú L%× ¾M¿ Ö!N�ÜCZ Ü�uB p C;D OQP ¿ × �ÙR ¾ ���MO�P ¿ × �;<�~J~�< . ÚMÚ L%× ¾M¿ Ö!N�ÜÙZ Ü�u DJCB�qB�| ~*N!� ¾ ~!RGÂ�uK�� �K�BK�K C;D q �%��� d �\¶	� ^21<t�  !	#-,©w µ4¶ D^CK�S L%× ¾%¿ Ö!N<OQP ¿ × ��~*NQÕ Ú L*× ¾M¿ Ö�N�RÀÜK U �
K V P#O�Ú RRLtWv@ Â�ÜK�_ �
K p ~*N�� ¾ ~!RGÂF@ Â�uK�q �K�| N*Ö ½ NÅP#O�ÚÍR LSO�@ Â�ÜS�� �
S?B ~*N�� ¾ ~!R W�@ Â�uS K �S�S N*Ö ½ NS U �
S V ~*N�� ¾ ~!R Ú OQP ¿ ×���~*N:Õ ÚÍR ��Wv@ Â�Ü[�MOQP ¿ × ��~*NQÕ ÚÍR �SO�@ Â�ÜMÜ�uS�_ �S p �S�qS�| C;DU � y Ñ r©� � � ^����/a�WsXU B q����(� d ��¶	� ^g1it�  µ4¶U K D^CU S L%× ¾%¿ Ö!N<OQP ¿ × �J<�~;~t< .ÛÚ L%× ¾%¿ Ö!N�RÀÜU�U �
U V L%× ¾%¿ Ö!N-OA� Z;��u CYD ¶	� ^��	�Y  & � D^CU _ PCR*��P uU�pU q OA�ÍÂJ�J�%ÂN@ Â�uU | OA��W �J� Wv@ Â�uV � O%×E~ÛÚ P�� O u�P^L'ZNu�P��;��Ü �V B OA� P��J�MO � P
�tW �J�MO � P
�SOE��u
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 ¶ g�h � ­�� D � 7�
 ����	 g�h � ­�� D�� 7 0 �V K �V S ~*N!� ¾ ~!RbOA� Z �tW �J�%OA� Z �SO?��uV U �

)+*
B-, ¥ , BED�F = � H � JML%NMOQPCRQNTS³O�U{WsX�Z � [Ä]©W<^�_�`ÄaVX &IÎ �Yµ4¶i� ���-g�hp^�}

~ ¤ O4v

����� � )+* � �
1-2	��� : &#"!"!�� �"��! '&#"�)�
�0
1-243
�������iS\1-2V�� ©¡ X�587 �:9'9����i;-= 1-24>iS\1-2V�� �v

?�B'ACBED�F =-Ì®H � JML%NMOQPCRQNTS OVU4WYX�Z � [/]�W<^�_�`baVX\Zc^ed�f/X�g�hi^kj�fmlKa
W�npo�qVSsr<lut�Ouv

?�B'A�� D�F = $ l D�F = � S�
/a�WYX ¦�� O�QÆS�M � V�^�_�� ' ¤ j	���<X Ð�� ���-g�hY^
���-¢4£ ¤ OcvKw�x�X 3I5KnYo)7 H �YX�M � Vk^�_�� ' ¤  PO"QÆS aKW76�¡Yr � wV��v
) ÐV� g©S�� X-365�n o�7 �/ª ; F � ; � 6�1-2V�� -yVl4v 0

?�B'A�¥ � ; 
 Dmd � ����� Lp�YX !	#-,�w µ4¶ ^ Ý �VW 6 ����� �\ Vv � ; 
 Dmd � ���
� L�^�!	#-,�S ���baxj����� ��µ4¶ ^�¹�º ¤ O4v ) ª ; F ^�1-2V�� <yVl{v 0

?�B'AÉÈ D�F = �TH �sµ4¶ O�P ¿ × ~:N:Õ Ú Z Ü�x�O"! OQP ¿ × <�~;~t< . Ú Z Ü � g�h�1�^ ÐeÑ<Ò4Ñ °$#�¼
Li�m8 ¤ v )&%(' w�)-2 6 8<�/yVl{v 0
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G HJILKNM �O!QPSR&4('UT�VQ)XW�),+X-�/(1 I9H
Y Z<[]\ E9^`_ aJb�ced]fea [ ?"Chg�i
j
k Z aeb9l []\ bNmon<prqtsuCwvobexJy z HJIL{S|S}NI9H
~ Z aeb9l []\ bN��s`�o�o�9� HeItKNM q����*� M ���S� 4(' z IoH
� Z aeb9l []\ b,��s`vovovov HeI s �.��� ) ���&� I9H
�
� � ? [ aNA b [B� gef�qtz�� HJI s �.��� )7!Q��� 4('S¡ }NI9H
¢ aJ?B_o£�^9b \¥¤J[`� b ¦]=<?BA§q¨aJ?©_J£�^>b«ª�¬ [L\ f \ zu� HJIL­S®N¯�° L,± ��² �³!3#&%('S¡ }NI9H
Gµ´ aJ?©_o£¥^>b«l ¤ d`f<¦]=<?>A"q¨ae?©_o£�^9b«ª�¬ [L\ f \ z�� HJItK&M �³!�¶S· � #&%('S¡ }NI9H
GtG
G�Y [L\ f,: ¤e[L\ q¸z
Gµj ¹
G k aJ?©_J£�^>b&ªoº¥s»C¼v9½9mJn<p¾� HJI ª I9H
G�~ aJ?©_J£�^>b&ª ¦ \ ºJv"C¼v�� HJI ª¿�À� � I9H
Gµ�
G � ª ¦ \ º \�¤J[©� be¦`=<?BA"qFª�¬¼�¥zu�
Gµ� HJI ª<¦ \ ºol ¤ d]f@¦]=<?BA§q¨ª�¬¼�Áz�� IoH
Gµ¢
Y¸´ =eÂ []\ fJlÃq©ÄÅª ºoÆ �9v"CÇs]volÈ�ÊÉ \ Ä�¬wª�zu�
Y©G =eÂ []\ fJlÃq©ÄÅÆ¥s`v9a ��Ë É \ Ä�¬¼�¥zu�
YtY =eÂ []\ fJlÃq©ÄÅÆ �9v"CÇs]vol É \ Ä¥¬wª ¦ \ z��
Y¸j
Y k Âeb>f9_eÂ \ vÃ�
Yt~ Ì
Y¸�
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&� PSR
Y � HJI ªÈ� \ �O!Q#,% '(¡ }NI9H
Y¸� aJ?©_J£�^>b \�¤J[©� be¦]=@?BA"qFaJ?©_o£¥^>b«ª�¬ []\ f \ z
Y¸¢ ¹
jt´ [L\ f [ ºJvÃ�
jBG aJ?©_J£�^>b«ª ¦ \ º¥suCwvÃ� HJI ªÈ� \ � IoH
jLY
jtj ª ¦ \ ºoª��
j k lJ?>Â"q [ º¥s�� [ c \ � [ ½J½�z
jL~ ¹
jt� A b [©� gef"q¸z��
j � q¨ª<¦ \ z]º�q¨ª ¦ \ z I ª"�
jt� Ì
jt¢
k ´ Âeb>f9_eÂ \ ª ¦ \ �
k G Ì
k Y
k j HJItK&M �³!3¶S· � #&%S'(¡ } ¬
����� ��� Ë ����� ���*4('S5 I9H
ktk aJ?©_J£�^>b&l ¤ d`f<¦]=<?>A"q¨ae?©_o£�^9b«ª�¬ [L\ f \ z
k ~ ¹
k � [L\ f [ º¥s �
k©� aJ?©_J£�^>b«ª ¦ [ � HJI ªÈ� [ �³!���� '�� }NI9H
k �
k ¢ ª ¦ [ ºoª��
~¸´ lJ?>Â"q [ º¥s�� [ cB�"� [ º<� Io[ z
~©G ¹
~tY A b [©� gef"q¸z��
~¸j ª ¦ [ ºoª ¦ [oI ª ¦ [ �
~ k Ì
~t~
~¸� Âeb>f9_eÂ \ ª ¦ [ �
~ � Ì
~¸�
~¸¢ HJI s �6��� )�!Q� � 4('S¡ } 5��	� + �È���! #"%$	& I9H
�t´ � ? [ a,A<b [©� g f�q¸z
�BG ¹
�LY [L\ f [ �
�tj lJ?>Â"q [ ºJv�� [ c©�§� [ ½J½�z
� k ¹
�L~ =eÂ [L\ fJl�q`ÄoÄ©zu�
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K � � ��LNM�OQPRMTSVU��WPNXYXYXZPRM � U�� � L �[ \
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M \ �
\

!3PSR&4('*)&+X-0/01�!Q2&465
BDC^E_F 8 \�¤J[©� b =<? ^©; CFE

G HJI]­S®,¯�° L�± I �	�	
 !3PSR&4(' T³V$)�W,),+X-�/(1 I9H
Y Z<[]\ E9^`_ aJb�ced]fea [ ?"Chg�i
j Z<[]\ E9^`_ aJb�ced]fea ^ [ £ C g�i
k
~ Z aeb9l []\ b�`�acb��>v HJIZdS} �fe�g2!&�ih2j2! IoH
� Z aeb9l []\ bN�*k�kckck HJI h ¶2l },IoH
�
� [L\ fmaonh�J½Ásqp�� HeIqdS} ¤ ¦>v&r ¤ ¦ \ÁI9H
¢
Gµ´ � ? [ a : ¤ �<be¦ �<b [ dt_ q¸z�� HeIqdS} �is2t I9H
GtG � ? [ a =eÂ []\ f<¦ � b [ dL_§q¸z�� HJIqdS} �iu 2 I9H
G�Y aJ?©_o£¥^>b : ¤ � b ¦ [L\ =J_ef�q¸zu� HJI ª¿��s2t I9H
Gµj
G k aJ?©_o£¥^>b \�¤J[©� be¦]=@?BA"qFaJ?©_o£¥^>b«ª�¬ []\ f \ z�� HeI ªÈ� \wv !3#&%('S¡ }NI9H
G�~ aJ?©_o£¥^>b«lÃq¨ae?©_o£�^9b«ª�z�� HeI lÃqFª�z � PSR I9H
Gµ�
G � [L\ f,: ¤e[L\ q¸z
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&� PSR
Gµ� ¹
Gµ¢ aJ?©_J£�^>b«ªoºev"C¼vÃ� HJI ª IoH
Y¸´ aJ?©_J£�^>b«loªJºJv"C¼v�� HJI l�q¨ª�z I9H
Y©G
YtY : ¤ �<be¦ � b [ dt_ q¸z��
Y¸j HJI = Â [L\ f@¦ � b [ dt_§qtz�� I9H
Y k ªoº`: ¤ � be¦ [L\ =J_ef�q¸zu�
Yt~ =eÂ []\ fJlÃq©ÄÅª ºoÆ �9v"CÇs]vol É \ Ä�¬wª�zu�
Y¸�
Y � loªoºJlÃq¨ª�zu�
Y¸�
Y¸¢ =eÂ []\ fJlÃq©ÄÅlÃqFª�z]ºoÆ<�>v"CÇs`v9l É \ Ä�¬wlJª�z��
jt´
jBG Âeb>f9_eÂ \ vÃ�
jLY Ì
jtj
j k HJI
jL~ dS} �is2t
jt� x `�a�b�r�`�acb�� ± ��� }
j � I9H
jt� � ? [ a : ¤ �<be¦ �<b [ dt_ q¸z
jt¢ ¹
k ´ [L\ f [ ºJvÃ�
k G d]Â ¤`\ aÃqwf [ :�bÃqw���	�
�¥zoz�� HJI��S}�
�� ����� ' q �S} ���&���S�«z IoH
k Y
k j lJ?>Â"q [ ºJv�� [ c>º9�"� [ ½o½�z
ktk ¹
k ~ HJI��S} �is2t IoH
k � a n [ poºÃq [L\ f¥z�qoq���C¼v I ` acb�z I Â ¤]\ aÃq¸z H q���a9���@¦ ` acb ½�suC¼v@z>x `�acb¥z��
k©� Ì
k � Âeb>f9_eÂ \ �
k ¢ Ì
~¸´
~©G HJI l�q¨ª�z � dS} �iu 2 IoH
~tY � ? [ a =eÂ []\ f<¦ � b [ dL_§q¸z
~¸j ¹
~ k [L\ f [ ºJvÃ�
~t~ lJ?>Â"q [ ºJv�� [ c>º9�"� [ ½o½�z
~¸� ¹
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~ � =eÂ [L\ fJl�q`ÄÅÆo�Ja�Ä�¬ a n [ p¥z��
~¸� [ l�q [ Æ¥s`vNºJº&k�z
~¸¢ ¹
�t´ =eÂ [L\ fJl�q`ÄLÉ \ Ä©z��
�BG Ì
�LY Ì
�tj Âeb>f9_eÂ \ �
� k Ì
�L~
�t� HJI v�r�s���� } s2t 5 I9H
� � aJ?©_o£¥^>b : ¤ �<be¦ [L\ =o_ef"q¸z
�t� ¹
�t¢ aJ?©_J£�^>b&ª��
� ´ d]Â ¤`\ aÃqwf [ :�bÃqw���	�
�¥zoz��
� G
� Y ªoºÃqFaJ?©_o£¥^>b@z Â ¤]\ aÃq¸z H q���ao� �@¦ ` acb ½�suC¼v�z��
� j HJI s»C¼v !�� � '��	� ± v ±	�«'
�	����
 � ��� G � "�� 'S5 I9H
��k
� ~ Âeb>f9_eÂ \ ª��
� � Ì
�t�
� � HJI ªÈ� \,v !Q#N% 'S¡ }NIoH
� ¢ aJ?©_o£¥^>b \�¤J[©� be¦]=@?BA"qFaJ?©_o£¥^>b«ª�¬ []\ f \ z
�t´ ¹
�BG [L\ f [ ºevÃ�
�LY aJ?©_J£�^>b&ª ¦ \ º¥suC¼v�� HJI ª¿� \wvNI9H
�tj
� k lJ?>Â"q [ ºJv�� [ c \ � [ ½J½�z
�L~ ¹
�t� q¨ª<¦ \ z]º�q¨ª ¦ \ z I ª"�
� � Ì
�t�
�t¢ Âeb>f9_eÂ \ ª ¦ \ �
¢t´ Ì
¢BG
¢LY HJI lÃqFª�z � PSR I9H
¢tj aJ?©_o£¥^>b«lÃq¨ae?©_o£�^9b«ª�z
¢ k ¹
¢L~ [L\ f [ ºevÃ�
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¢t� aJ?©_J£�^>b«loªJºJv"C¼v�� HJI l�q¨ª�z I9H
¢ �
¢t� lJ?>Â"q [ ºJv�� [ c>º9�"� [ ½o½�z
¢t¢ ¹
G�´L´ q¨loª�z`ºÃq¨lJª�z]½Ãq a n [ p IL\�¤e[`� be¦`=<?BA"qFª�¬ [ zJz��
G�´>G Ì
G�´]Y
G�´Lj Â b>f>_ Â \ lJª��
G�´ k Ì
G�´]~
G�´L�
G�´ �

�
�
��� � ��� BDC*E�F G g � " I � / � � � � � � �f! ! # % � �2' )D+ " I ),+X- /(1N! ��� )+ � 5
�J���J�6� ° L�!�� �!" I ���	
 !�#N%(' ),+X-0/ 1�! I BDC&E��oG 2&465 ¯ � I � ��N�6� ° L�Ë I

K � � �QLNMcO�P MTScU@� P�XYXYX P M � U � � LO��McO�P6� MTS P6� X
X
X]� M �	��
 P6��M �	� S PX��M � � U ��� U<���TX
XYX � U@� � U<� �
� � � PSR 

�����	�	
&�i! !Q#,%(' ° L�±��('(5
B.C*E�� 8 g<?>Â \ b>Â =@?e^©; CµE

G HJI � ���J�6� ° L,± �	�	
 !3PSR&4('*TOV )XW�),+X-�/(1 I9H
Y Z<[]\ E9^`_ aJb7ced`fJa [ ?§C g�i
j Z<[]\ E9^`_ aJb7ced`fJa ^ [ £�C g�i
k
~ Z aeb9l []\ bN`�acb��>v HJIZdS} � e�g2!«� h2j2! IoH
� Z aeb9l []\ b&�^kckckck HJI h ¶2l },IoH
�
� [L\ f*a nh�J½Ásqp�� HJIqdS} ¤ ¦9vmr ¤ ¦ \ÁI9H
¢
Gµ´ � ? [ a : ¤ �<be¦ �<b [ dt_ q¸z�� HeIqdS} �is2t IoH
GtG � ? [ a =eÂ []\ f<¦ � b [ dL_§q¸z�� HJIqdS} �iu 2 I9H
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G�Y aJ?©_o£¥^>b : ¤ � b ¦ [L\ =J_ef�q¸zu� HJI ª¿��s2t I9H
Gµj
G k aJ?©_o£¥^>b,g<?>Â \ b>Â�q [L\ f �§¬¨aJ?©_J£�^>b&ª�z�� HJI l ¦ �"q¨ª�z � PSR I9H
G�~ aJ?©_o£¥^>b«lÃq¨ae?©_o£�^9b«ª�z�� HeI lÃqFª�z � PSR I9H
Gµ�
G � [L\ f,: ¤e[L\ q¸z
Gµ� ¹
Gµ¢ aJ?©_J£�^>b&ªoºJv§C¼vÃ� HJI ª IoH
Y¸´ aJ?©_J£�^>b&loªoºev"C¼vÃ� HJI l�q¨ª�z IoH
Y©G
YtY : ¤ �<be¦ � b [ dt_ q¸z��
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