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研究成果の概要（和文）：我々はDab1が樹状突起形成に関与し核移行する事を明らかにした事から、Dab1が遺伝子発現
制御を介して樹状突起形成を行う仮説を考えた。dab1ノックダウンと同時に候補分子を発現させた結果、樹状突起が一
部正常に形成された為、候補分子がDab1の下流分子である可能性が示唆された。候補分子のタンパク質量はreelerマウ
スで顕著な差が無かった為、候補分子によるDab1シグナルの増強の可能性を検討した。候補分子をノックダウン後にRe
elin刺激を行い、Dab1のチロシンリン酸化量を観察したが、顕著な変化が観察されなかったことから、他の制御機構に
よって樹状突起形成の制御が行われている可能性が示唆された。

研究成果の概要（英文）：As we have found that Dab1 is involved in dendrite formation and is subject to 
nucleocytoplamic shuttling, we hypothesized that Dab1 might regulate the dendrite formation through the 
regulation of gene expression. To examine this hypothesis, we expressed a candidate gene to 
dab1-knockdonwed neurons, and found that a candidate gene could partially rescue the abnormal dendrite 
formation. Because of no significant difference in Dab1 protein amount in reeler, we next examined 
whether the candidate molecule could enhance a putative dendrite formation signal by Dab1-signaling 
pathway. Dissociated neurons with or without knockdown plasmids against the candidate molecule were 
treated with Reelin, and Dab1 tyrosine phosphorylation, a plausible target of the candidate molecule, was 
compared. However, we could not detect a significant difference of the level, suggesting that the 
dendrite formation rescue effects by the candidate molecule might be caused by other regulation 
mechanism.

研究分野：神経発生生物学

キーワード： Reelin　Dab1　reeler　yotari　NLS　NES　核細胞質間シャトリング　樹状突起形成

  ４版



Ə� ŉ� ɚɏɑɘJɜɏɑɘJɞɏɑɘɍãȠɎ�

ɑɐǌǔȴĠŌëpǲŷ 
� ǁƵżpěǶűǄȘoURjǶħĿkȍ
Ƶ]d�«´°²qJǶȀȿoĄVgjǒó
]JȝǫĿǇ¸kǒó�ǣ¿\aJƒƱǕș
�ǁȥ\adŐJǄȘlćr~}ĴƎȡ�Ô
}K[~tkJȝǫĿoQ} Cajal-Retzius
ǢǴV{éƝ\~} Reelin WJ�«´°²
pǢǴåp Dab1 �­²ȯô]J�«´°²
pǒóxȭǭoěėȰȃnŏð�Ƈd]j
R}ÀWJėƾ¦�� (b~c~ reeler l
yotari) pȆƅǚV{ŵ{Vo\~jXdK
]V]bpŐJReelin-Dab1 ���®Wmp
zSnéġoÎȥ\~JmpzSo�«´°
²pȭǭ�íŒ]ěǶűǄȘĴōŞoȶº
]jR}VJht| Reelin ���®p��
�¢��WÓkQ}pVqžeŵǎnǛT
qő{~jU{`JǐǥǁƵéȱpěXnž
ȆƘĉɃpµhlngjR}ɍHonda et al., 
Neurochem. Res. 2011ɎK 
� şLqJ dab1 oĭ_} siRNA(small 
interfering RNA)ǁƳ£��´��¯��°
¥¯´�¬²ƞoz|ġĨåpǳÅǶoĮ
á]Jdab1 ������²]Jin vivo kp
�«´°²pǒóJǁȥȤǓ�ȊǢoȅĬ]
dKbpǦƇJȠŀqǶȀȿoĄVR÷Ůƀ
éĶ�ǾSƒƱǕșWJµJÁƀéĶ�ũh
p u o n |  (Sekine, Honda, et al., J 
Neurosci., 2011)JtdƵŐǁȥ_}oh~
jȝǫĿ�ȩZ}zSoƒƱǕșWȭĄ_
}ǚJƒƱǕșpǁȥl���²�oƾŀW
Ȼ¼]jȅĬ\~dK[pĦɉǦƇz|Jȝ
ǫ Ŀ s p ƒ Ʊ Ǖ ș p ǁ ȥ ³ Ö á W
Reelin-Dab1 ���®oz|íŒ\~jR}
ýǵŗWǏĈ\~dKƒƱǕșp���²�
ƾŀq reeler¦��kųoȅĬ\~jqRd
WJ�«´°²pȭǭƾŀoÏSÁƔǃnƾ
ŀlwǰT{~}ƭJReelin ���®bpw
p p Ŏ ɀ k Q } p V q ¹ ŵ k Q g d
(Terashima et al., J. Comp. Neurol., 1985)K
]V]nW{ƹȒǱpĦɉǦƇJ\{o 
reeler ¦��Jyotari ¦��kq½l]jƒ
ƱǕșpǁȥozgjōŞ\~}ȝǫĿW
ōŞ\~nRÀ�ǰTĀ�a}lJReelin q
Dab1 �Ƞ^jƒƱǕșpōŞl���²�
�íŒ_}Ȱȃnŏð�Ƈd]jR}ýǵ
ŗWȾŀoɊRlǰT{~}K 
 
ɒɐǌǔpǆǃ 
� şLqJ[~tkǢǴå�²��ȘlǰT
{~jXd Dab1 WJµhpƊǒǾ���®
(Nuclear Localization Signal: NLS)lÁh
pƊęȜȟ���®(Nulcear Export Signal: 
NES)�ũfJƊlǢǴȘȵ�»ŲĄoǒó
]jR}ƊǢǴȘȵ�ª�®�²��Șk
Q } À � ŵ { V o ] d (Honda and 
Nakajima, JBC, 2006)KDab1 WƊoǒǾ_
}ÀĦ�ǰTĀ�a}lJGReelin ���®
qǒó�ǣTd�«´°²oĭ]jJDab1
pƊǒǾ�Ä]jÓ{VpȨÎġpǁƳí
Œ�ǾRJb~oz|ȝǫĿkpƒƱǕșp

ōŞ�×ȣ³���²�]jR}HJlRS
ÊȏWýǵŗpµhl]jǰT{~}zS
ongdK 
� şLq[~tkpƏLnǌǔǦƇoĒi
XJQ}éġoƟǆ]dKưo[péġ��
����²]d�«´°²pōśWȝǫĿ
�ȩZ}zSoƒƱǕșWȭĄ]jR}[
lǚJdab1 ������²]d�«´°²
pōślȮÐ]jR}[loşLqƗWh
RdKb[kJReelin ���®p¸ƢéġW
[pÚȂéġkQ|Jdab1 ������²
]dĔĀJbpȨÎġǁƳȲWƧİ]jR}
pkqnRVlǰTJdab1 ������²
]d�«´°²oJÚȂéġ�ĂŶoǁƳ\
adKbpǦƇJƒƱǕșōŞƾŀW¯��
«´\~}ÀWŵ{VlngdK 
� Reelin-Dab1 ���®lÚȂéġlpJin 
vivo oUZ}ĦȺp�°��´�pźƮx
ōŉohRjqƳŶƬkq¹ŵkQ}K�°
��´�WQ}pn{rJ·ȉÔƍÊȏpz
SoȨÎġǁƳ�Ä_}wpJbSknRn
{rJ�²��ȘpǢǴȀȿȲpȑůǚWǾ
�~jR}ýǵŗWǰT{~}Ktd�°�
�´�WnRĔĀkwJ·ȉȅĬǦƇq
Reelin-Dab1 ���®ozgjơŗô\~}
���®WJÚȂéġoz|ơŗôèƃ}ý
ǵŗ�Ǐ]jU|JmpzSn¨���§k
ÚȂéġWƒƱǕșpōŞ³���²�ƓƎ
�¯��«´]dpV�Ȇŵ_}[loz
|JReelin-Dab1 ���®oz}ƒƱǕșō
ŞƓƎ�ƴȆ_}[lohnW}lǰT{
~}K 
� b[kƀǌǔȇƼkqJ(1) Reelin-Dab1
���®lÚȂéġlp�°��´�¨�
��§�ŵ{Vo_}llwoJ(2) ÚȂé
ġWmpƏnéġ¨���§k dab1 ���
��²oz}ƒƱǕșōŞ³���²�ƾŀ
�¯��«´]dpV�ŵ{Vo_}K 
�
ɓɐǌǔpŲƞ 
� ���� �����²oz}ƒƱǕșōŞp
ƾŀqÚȂéġpŋíǁƳoz|¯��«
´\~dK[pȅĬǦƇz|J	����	J��
�	�
¦��J���������²�«´°²kqÚ
Ȃéġp�²��ȘȲWƧİ]jR}[l
WǰT{~}K�,-
 WÚȂéġp�²��Ș
Ȳ�íŒ_}©�®ohRjqJ½oÁhp
ýǵŗWǰT{~}KɍɑɎȨÎġǁƳ�Ä
_}ǥȚɍ%00749 ���®�ûZd �,-
 W
ƊåoǒǾ]jÚȂéġpǁƳ�ȎĮ_}ɎJ
lɍɒɎȨÎġǁƳ�Ä\nRǥȚɍ%007749
���®�ûZd �,-
 WJÚȂéġpéȆ
ǚ�íŒ_}ɎkQ}K�
� [~tkpǌǔkJ	����	¦��pěǶǄ
ȘpǟŦèƥkqJÚȂéġp�²��ȘȲ
oɄǺnĽqȅĬèƃnVgdƭJ�²��
ȘpıďôpíŒpýǵŗqƖ\~jR}
WJ�²��ȘȲxȨÎġǁƳȲpíŒkq
nRìp¨���§kíŒ\~jR}ýǵ
ŗWǏĈ\~dKb[kìp¨���§l]



jJ%00749��,-
 ���®WÚȂéġoz|
Ėŋ\~}ýǵŗ�ǰTJÚȂéġp���
��²¸k�«´°²� %00749 îƪ]dȺ
o �,-
 p­²ȯôȲWƧİ_}VƌȈ]dK�
�
ɔɐǌǔŞƇ�
� ÚȂéġpÝX�ȸĩ_}ƭoJÚȂéġ
oĭ_}�����²£��´pÔŞ�Ǿ
gdK�´��²�ɂĐoĭ_}ɔhp�´
���ȫÑ�ȧť]J�����²Ʒp
;&4709.0=��	 £��´oǤuȞ�eK���
��²òƇ�ǎȌ_}ƭoJÚȂéġ�ǁƳ
_}ǁƳ£��´lão�����²£�
�´�b~c~ ������' ǢǴoĮá]JǁƳ
�ǎȌ]dKbpǦƇJ;&4709.0=��	���
�
£��´WÚȂéġpǁƳ�µðǓņoţ
í_}[lWèƃdK�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�

�
�

�
�

�
�
�
�
�
�

ƔoJëÈđɆǐǥǢǴoòƲǸYȨÎġ
Įá_}ŢǿƌȈ�ƏLoǾRJǳƵ 
���
ŴǆpǐǥǢǴoɊòƲoȨÎġĮá_}
ǡ�ǎǖ]dK�
�
�
�
�
�
�
�
�
�
�
�
�

� [pĦɉǡ�ƷRjJǐǥǢǴkĦȺoÚ
Ȃéġp�����²WŊXș[\~}V
ƌȈ]dšJĚYpĔĀJɊòƲk����
�²WŊXș[\~}[lWǏ\~dK�

�
� ƔoJÚȂéġ������²]dƱśkJ
%00749 îƪ�ǾRJ�,-
 p�°�²­²ȯ
ôȲWėô_}VȆƅ�ǾgdKǳƵ 
���
Ŵǆp ��% ¦��V{ěǶűǄȘ�ê|è]J
;&4709.0=��	�.:9?=:7 l ;&4709.0=��	���
�
£��´� ;����&����$ lãoĮá]JɓŴ
ȵđɆ]dK[~{pǐǥǢǴo�²�°´
®ƷpđɆ·ƦlJ%00749 �ąvđɆ·Ʀ�

	 éȵøŕ\adKǐǥǢǴ�ƨȆŐJ�,-

oĭ_}ŤÒk �,-
 �àƿƙȹƞoz|Ċ
ù]J&�&�$���J*0>?0=9�-7:? oz| $)��
¨²¡¯²oțæŐJŤ­²ȯô�°�²Ť
Òoz|­²ȯô�°�²�ƌè]dK
�:9?=:7 ¨���§kqƌèèƃnVgd�
°�²­²ȯô\~d �,-
 WJ%00749 lp
øŕkqƌè\~dK]V]nW{JÚȂé
ġp�����²¸kw �,-
 p�°�²­
²ȯôWĂƏoƌè\~dK�



� [pǦƇz|J���������²oz}ƒ
ƱǕșōŞƾŀ�ÚȂéġW¯��«´]
dÆǤuohRjqJ�,-
 z|w¸ƢkÝY
éġpơŗWÚȂéġoz|Ėŋǚ\~d
ǦƇJŊXș[\~dýǵŗWǏĈ\~dK�
�
ɕɐ½nǁȀȓŰǚ�
 
OȼȋȓŰPɍȇɖÌɎ 
�
�
� &3420,64� �,9,?,94�� ',6,:� �:9/,��
!4.34346:� �=,8,64�� �,9034=:� �,D,>34��
�09�4.34=:��@-:��!,84��>34/,���,4>@60����
',9,6,�� ',60>34� �,B,@.34�� �,?>@?:>34�
&06490�� &,D,6,� �@>@E,B,�� ',6,346:�
�,B,>,64��',?>@84��4=,?,���4/09:=4�',-,?,��
$0=� (3709�� �,E@9:=4� ",6,548,�� '30�
�#($�'����"0@=:;4749��� 4>� ,� 8:70.@7,=�
>B4?.3� >?00=492� /409.0;3,7:9�� /0=4A0/�
����0=24.�90@=:9>�49�?30�/0A07:;492�8:@>0�
-=,49��$=:.00/492>�:1�?30�",?4:9,7��.,/08D�
:1�&.409.0>�:1�?30�(94?0/�&?,?0>�:1��80=4.,��
Ɖ Ȑ ź | �� 

��� �	
��� �
�����
��

	�
	���;9,>�

�	�	


��
�
��� ',6,:� �:39:��� ',6,:� �:9/,���
�09�4.34=:��@-:���+:>3484�",6,9:���D,6,�
'>@.34D,�� ',?>@=:� !@=,6,84�� �4/0D@64�
�,99:���,E@9:=4�",6,548,��,9/�!4?>@3,=@�
�,??:=4���8;:=?,9.0�:1�%00749���'0=849,7�
%024:9�49�?30��0A07:;809?�,9/�!,49?09,9.0�
:1�?30�$:>?9,?,7��0=0-=,7��:=?0C�,9/��?>�
%02@7,?4:9�-D�&;0.414.�$=:?0:7D>4>��'30�
�:@=9,7�:1�"0@=:>.409.0��ƉȐź|������
�	
���
����
�����
	�
�����"�(%#&����



��

��	
������0<@,7�.:9?=4-@?:=>�
�
��� +@64� �4=:?,�� �09�4.34=:� �@-:��
�04�4.34��,?,D,8,��',6,:��:9/,��',6,34=:�
�@549:��':6@:�'��+,8,8:?:��,9/��,E@9:=4�
",6,548,�� %00749� %0.0;?:=>� �;:�%�� ,9/�
) � %� �=0� �C;=0>>0/� 49� �4>?49.?�
&;,?4:?08;:=,7� $,??0=9>� 49� �0A07:;492�
!:@>0� �0=0-=,7� �:=?0C�� �:@=9,7� :1�
�:8;,=,?4A0� "0@=:7:2D��ƉȐź| �� �����
�	
���
�������
	�
		��.90�����
�
�
�
� !,4� +,8,6,B,�� �,4>@60� �?:
�� ',6,:�
�:9/,�� �09�4.34=:� �@-:�� !,=46:� ":/,��
�,E@9:=4�",6,548,��,9/�":=434=:�&@E@64��
�3,=,.?0=4E,?4:9�:1�?30�/4;0;?4/0�=0;0,?�
;=:?049�49�?30�8:70.@7,=�;,?3:2090>4>�:1�
.��'��� &���@8,9�!:70.@7,=��090?4.>��Ɖ
Ȑ ź | �� �
��	
��� 
��	�
���

	�
	���382�//@����
�

��� �,?>@?:>34�&06490��',60>34��,B,@.34��

�09�4.34=:��@-:��',6,:��:9/,���:,.348��0=E��

!4?>@3,=@� �,??:=4�� ',?>@:� �49,>34�� ,9/�

�,E@9:=4� ",6,548,�� %00749� .:9?=:7>�

90@=:9,7� ;:>4?4:9492� -D� ;=:8:?492�

.077�8,?=4C� ,/30>4:9� A4,� 49>4/0�:@?�

,.?4A,?4:9�:1�49?02=49�α�β
� "0@=:9��Ɖ

Ȑ ź | �� ���� �	
��� ���F�����


	�
	
��5�90@=:9��	
��	��	�	�

�

��� &,D,6,� �@>@E,B,�� ',6,:� �:9/,�� +@6:�

�@6,?,��!,>,64��@6,?,��&3420,64��,9,?,94��

�,4>@60����',9,6,��,9/��,E@9:=4�",6,548,��

 0@.490�=4.3�274:8,�49,.?4A,?0/�
�� 24
���

,9�0;470;>D�=07,?0/�>0.=0?0/�;=:?049��3,>�

,� 9@.70,=� 7:.,74E,?4:9� >429,7� ,9/�

7:.,74E0>� -:?3� ?:� ?30� .D?:;7,>8� ,9/�

9@.70@>�:1�?30�.,@/,7�2,9274:94.�084909.0�

90@=:9>���@=:;0,9��:@=9,7�:1�"0@=:>.409.0��

ƉȐź|�������	
������
F�����


	�



�5�

�	�������	
��	�
���C�

�

�
OĤÍǁȀPɍȇɑɗÌɎ 
�
�
� ',6,:��:9/,�,9/��,E@9:=4�",6,548,J
�9,7D>4>� :1� ?30� =:70� :1� �,-
�
9@.70:�.D?:;7,>84.� ?=,9>;:=?� 1:=�
842=,?4:9�:1�0C.4?,?:=D�90@=:9>���,-
 p
ƊǢǴȘȵȜȟWǷğŗǐǥǢǴpǒóo
Ƈd_ŏðpȆŵ�JǙɘĊǐǥǁƵȈȓ
Í³ȽƛǀřãĂǌǔŨƬãĂȴÜĤǿȻÍJ
�	
� ł � Ź 
��
� ŴJƄÃöǑƕǑěĤɝɌ
ɛ�±´ȳŽǗĝȉŖȔēɍƄÃȬŰÃõɎ�
�
��� ',6,:��:39:��',6,:��:9/,���09�4.34=:�
�@-:�� +:>3484� ",6,9:�� �D,6,� '>@.34D,��
',?>@=:� !@=,6,84�� �4/0D@64� �,99:��
�,E@9:=4�",6,548,��,9/�!4?>@3,=@��,??:=4J
��?0=849,7�=024:9�:1�%00749�4>�=0<@4=0/�
1:=� /0A07:;809?� ,9/� 8,49?09,9.0� :1� ?30�
;:>?9,?,7� .0=0-=,7� .:=?0C� ,9/� 4?>�
1@9.?4:9>�,=0�=02@7,?0/�-D�
>;0.414.�;=:?0:7D>4>JűĤǿɂĐǌǔMǐ
ǥǢǴpĚƏŗlěǶűǄȘpƎǞNǙ � Ċ
č Ⱥ � ² ¥ � � § M "0:.:=?4.,7�
#=2,94E,?4:9��NJ�	
� ł � Ź 

�
� ŴJƄ
ÃěĤįƈ¤´®ɍƄÃȬŰÃõɎ�
�
��� ƀƸĸĝJËĺµǝJ�,-
 ƊǢǴȘȵ�
ª�­²�pěǶűǄȘĴōŞoUZ}ŏ
ðpȆŵJŴƀȆïĤÍȶƄūȫ� Ǚ 
	� Ċ
ĤǿȻÍJ�	
� ł 

 Ź � ŴJŜŝǯĕěĤ
Ŵā�ª²��ɍǐĞĻǈƑƣľɎ�



�
�
� ƀƸĸĝJËĺµǝJÁhpƊǒǾǥȚ
oz}ǢǴȘ �,-
 ȲpȦênȑǜWǷğŗ
ǐǥǢǴǒóoȰȃkQ}JǙ �	 ĊŜŝ�
«´°���²�ǌǔÍM���§l]jp
ǶpƴȆlÄáNJ�	
� ł 
	 Ź �
 ŴJŜŝ
ǯĕěĤÙƫƻ�ª²��JɍƄÃȬűīõɎ�
�
��� ',6,:��:39:��',6,:��:9/,���09�4.34=:�
�@-:�� +:>3484� ",6,9:�� �D,6,� '>@.34D,��
',?>@=:� !@=,6,84�� �4/0D@64� �,99:��
�,E@9:=4�",6,548,��,9/�!4?>@3,=@��,??:=4J
�8;:=?,9.0�:1�%00749���?0=849,7�=024:9�49�
?30� /0A07:;809?� ,9/� 8,49?09,9.0� :1� ?30�
;:>?9,?,7� .0=0-=,7� .:=?0C� ,9/� 4?>�
=02@7,?4:9� -D� >;0.414.� ;=:?0:7D>4> J
&:.40?D� 1:=� "0@=:>.409.0�� "0@=:>.409.0�
�	
��800?492J�	
� ł 
	 Ź 
���
 ŴJ�34.,2:�
�(�&����
�
��� ƀƸĸĝJËĺµǝJÁhpƊǒǾǥȚ
oz}ǢǴȘ �,-
 ȲpȦênȑǜWěǶǄ
Ș�«´°²pǒóoȰȃkQ}JǙ �� Ċ
ŴƀǐǥǑĤěÍJ�	
� ł � Ź ����
 ŴJǐ
ŠčȺÍȕĔ³ǐŠčȺĳǏĔɍäŇǈǐŠ
ľɎ�
�
��� ƚȱģĝJƀƸĸĝJ¾ØÛµȪJ¼ȱ
ǸǮJĎĲǩɈJƂ·ȥȪJȷȱǹŃJËĺ
µǝJŻȫÞƛJļěéƝǽǂȘ­´­²p
� ſǘɂĐ�Ä]děǶǄȘōŞƓƎJǙ �

ĊŴƀǻĤÍƄƤūȫǪÍ³ěÍJ�	
� ł �
Ź 
 ŴJăüĲľǖěĤɍŚǊǈăüĲľɎ�
�
��� !,4�+,8,6,B,���,4>@60��?:��',6,:��:9/,��
�09�4.34=:��@-:��!,=46:�":/,��,9/��,E@9:=4�
",6,548,��,9/�":=434=:�&@E@64J�A4/09.0�:1�
,�7496�-0?B009�'�$�
��,9/�/4;0;?4/0�=0;0,?�
;=:?049�49�.��'��� &JǙ �� ĊŴƀǐǥĤ
ÍĤǿěÍJ�	
� ł � Ź �	��� ŴJƁɋ¨�
�ɍűƩǈűƩľɎ�
�
��� ',6,:��:39:��',6,:��:9/,���09�4.34=:�
�@-:�� +:>3484� ",6,9:�� �D,6,� '>@.34D,��
',?>@=:� !@=,6,84�� �4/0D@64� �,99:��
�,E@9:=4�",6,548,��,9/�!4?>@3,=@��,??:=4J�
'30� 9:A07� 1@9.?4:9� :1� %00749� 49� ?30�
/09/=4?0�/0A07:;809?�,9/�7,D0=�1:=8,?4:9�
49� ?30� ;:>?9,?,7� -=,49 J &:.40?D� 1:=�
"0@=:>.409.0��"0@=:>.409.0��	

�!00?492J
�	

 ł 

 Ź 
��
� Ŵ J *,>3492?:9��
�����(�&����
�
�
	� ňƸyXJ¾ØÛµȪJƀƸĸĝJǼȱ
ȗńJĵƀœƺJËĺµǝJ­´­²ûĪÒ
�;:�%�l) � %pěǶǄȘōŞȤǓoUZ}
ǁƳlƓǵJǙ �� ĊŴƀƵƯĤǃǠǐöĤ
Í³Ǚ �� ĊŴƀǐǥôĤÍěÍJ�	

 ł �
Ź �� Ŵ�
	 Ź 
 ŴJĞǸǈŰôÍɇ³ĞǸǈ
űâÍēɍĞǸǈĞǸľɎ�

�
�

� ',6,:��:39:��',6,:��:9/,���09�4.34=:�
�@-:��+:>3484�",6,9:��',?>@=:�!@=,6,84��
�,E@9:=4�",6,548,��,9/�!4?>@3,=@��,??:=4J
'30�9:A07�;=:?0:7D?4.�.70,A,20�:1�%00749�
90,=� ��?0=849@>� =02@7,?0>� ;:>?9,?,7�
90@=:9,7�/0A07:;809?JǙ �� ĊŴƀƵôĤ
ÍěÍJ�	
� ł � Ź 

�
� ŴJ�� ��Ƒ
ƣɍǐĞĻǈƑƣľɎ�
�
�
�� ƀƸĸĝJËĺµǝ��ěǶűǄȘĴōŞ
oŔɁp �,-
 q �8;:=?49 ÕĢŗtdqȾÕ
ĢŗoƊǒǾ_}JǙ �� ĊŴƀǐǥǑĤě
Í³Ǚ �� ĊŴƀǐǥôĤÍěÍ³Ǚ �� ĊŴ
ƀǐǥĊȚĤÍěÍĀĂěÍɍ"0@=:�	
�ɎJ
�	
� ł � Ź �	��� ŴJčǖÃȬčȺÍɇJɍÃ
ȬŅÃȬľɎ�
�
�
�� ¾ØÛµȪJȶƋßŬJĵĻǉÉJǋÂ
µȁJȱƸ¶ƴġJňƸyXJƀƸĸĝJƆ
ĆĥJËĺµǝJǁƵżěǶǄȘoURj­
´­²qbp���®¸Ƣéġ�Ƞ]jǐ
ǥǢǴpçȻ�ȎĮ_}JǙ �� ĊŴƀǐǥ
ǑĤěÍ³Ǚ �� ĊŴƀǐǥôĤÍěÍ³Ǚ
�� Ċ Ŵ ƀ ǐ ǥ Ċ Ț Ĥ Í ě Í Ā Ă ě Í
ɍ"0@=:�	
�ɎJ�	
� ł � Ź �	��� ŴJčǖÃ
ȬčȺÍɇɍÃȬŅÃȬľɎ�
�
�

� ƚȱģĝJƀƸĸĝJ¾ØÛµȪJ¼ȱ
ǸǮJƂ·ȥȪJËĺµǝJŻȫÞƛJǶp
ōŞ�ÿ}ǢǴęċġ­´­²p¢°��
­��oz}ƓǵíŒƓƎpȆŵJŁŞ ��
łņ�ƵƴĤǌǔš�ǌǔÍM��¢�Řŀŗ
ǧũpéġĒǅlbpǍǨNJ�	
� ł � Ź ���
ŴJƵƴĤǌǔšɍŚǊǈķĹľɎ�
�
�
�� �09�4.34=:��@-:���,?>@?:>34�&06490��
+@64��4=:?,��!,4�+,8,6,B,��!,=46:�":/,��
�,E@34=:��>344���D,6:��4?,E,B,���,9034=:�
�,D,>34�� ',6,:� �:9/,�� ,9/� �,E@9:=4�
",6,548, J �:B� /:0>� %00749� =02@7,?0�
90@=:9,7�7,D0=�1:=8,?4:9�49�?30�/0A07:;492�
.:=?0C�JǙ �� ĊŴƀǐǥôĤÍěÍ³Ǚ 


Ċ���ĜŁƠǐǥôĤÍ�ĀĂěÍJ�	
�
ł � Ź �	�
	 Ź � ŴJǐŠ�²£²�¬²�
²�´ɍäŇǈǐŠľɎ�
�
�
�� ƚȱģĝJƀƸĸĝJ¾ØÛµȪJƂ·
ȥȪJ¼ȱǸǮJƀȵĘǮJËĺµǝJŻȫ
ÞƛJ­´­²pűȄƓǵȑǜƓƎpȆŵJ
Ǚ �� ĊŴƀǐǥǑĤěÍJ�	
� ł � Ź 
���

ŴJăüĲčȺÍȕĔɍŚǊǈăüĲľɎ�
�
�
�� ƀƸĸĝJËĺµǝJěǶűǄȘƎǞ�
íŒ_} �,-
 pƊǒǾ¨���§pȆƅJ
Ǚ �� ĊŴƀǐǥǑĤěÍJ�	
� ł � Ź 
���

ŴJăüĲčȺÍȕĔɍŚǊǈăüĲľɎ�
�
�
�� ƀƸĸĝJËĺµǝJěǶűǄȘƎǞ�
íŒ_} �,-
 pƊǒǾ¨���§pȆƅJ



Ǚ 

ĊŜŝ�«´°���²�ǌǔÍJ�	
�
ł � Ź � ŴJŜŝǯĕěĤÙƫƻ�ª²��
ɍƄÃȬűīõɎ�
�
�
OČŸPɍȇ� 	 ÌɎ�
�
OƶƍȖƶƐP�
IèɅƱƜɍȇ� 	 ÌɎ�
�
IúőƱƜɍȇ� 	 ÌɎ�
�
ObpÇP�
� n]�
�
ɖɐǌǔǤǬ�
��
�
�ǌǔÈȀǱ�
ƀƸ�ĸĝ��',6,:��:9/,��
ŜŝǯĕěĤ³öĤȫ³ñŭ�
ǌǔǱƽþə�	�������
�
���ǌǔéŧǱ�
� n]�
 
���ȢŪǌǔǱ�
� n]�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�


