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1-uub;7� o�|� 0;|�;;m� ƐƏ� -ĺlĺ� -m7� Ɩ� rĺlĺ� �ѴѴ� ;==ou|v��;u;�l-7;�
|o��v;�omѴ��|_;�m�l0;u�o=�-mbl-Ѵv�m;1;vv-u��|o�ruo7�1;�u;Ѵb-0Ѵ;�
results.

ƑĺƑՊ|Պ�;ѴѴ�1�Ѵ|�u;

��l-m� b�"� 1;ѴѴ� Ѵbm;� Ő��!ƖƏŊƓķ� )b�;ѴѴő� Ő!!�	Ĺ� �(��ō�Ɠƒƕő� �-v�
l-bm|-bm;7� om� ]uo�|_� =-1|ouŊu;7�1;7� �-|ub];Ѵ� Ő�	� �bov1b;m1;ķ�
�-|Ų�ƒƔѵƑƒƏő�bm�l$;"!Ɛ�1�Ѵ|�u;�l;7b�l�Ő"$�������$;1_moѴo]b;vķ�
�-|Ų�"$ŊѶƔѶƔƏőĺ�b�"�v��;u;�r-vv-];7�;�;u��Ɠŋѵ�7-�v��b|_�(;uv;m;�
Ő�b01oķ��-|Ų�ƐƔƏƓƏƏѵѵő�-|�-� |�rb1-Ѵ� u-|bo�o=�ƐĹƐƏĺ��Ѵ|_o�]_� b�"�v�
_-�;�-m� bm=bmb|;� Ѵb=;vr-mķ��;�];m;u-ѴѴ��r-vv-];7�|_;�1;ѴѴv� Ѵ;vv� |_-m�
ƐƏ�|bl;vķ�0;1-�v;�|_;�v|u;vv�-vvo1b-|;7��b|_�r-vv-]bm]�l;|_o7v�-m7�
1�Ѵ|�u;� 1om7b|bomv� 1-�v;v� 1_uolovol-Ѵ� bmv|-0bѴb|�� -m7�7b==;u;m|b--
|bom�0b-vĺ�$_;�1;ѴѴ� Ѵbm;��-v�-�|_;m|b1-|;7�u;1;m|Ѵ��0��-�"$!�ruo=bѴ;�
-m-Ѵ�vbv�om���Ѵ��Ɣķ�ƑƏƐƕ� Ő)b�;ѴѴőĺ��u|_;ulou;ķ� b|� bv�mo|�om�|_;� Ѵbv|�
o=� 1ollomѴ��lbvb7;m|b=b;7� 1;ѴѴ� Ѵbm;v�0�� |_;� �m|;um-|bom-Ѵ��;ѴѴ� �bm;�
��|_;m|b1-|bom� �ollb||;;� Ő�����ĸ� _||rĹņņb1Ѵ-1ĺou]ņ7-|-0�-v;vņ
1uovvŊ1om|-�lbm-|�bomvņőĺ

�;mbm];-Ѵ� 1;ѴѴv� Ő��vő��;u;� ru;r-u;7� =uol� ѶŊ�;;hŊoѴ7� u-|� 1;-
u;0u-� -v� ru;�bo�vѴ�� 7;v1ub0;7� Ő��;m|;v� ;|� -Ѵĺķ� ƑƏƐƑőĺ� $�;m|�� u-|v�
�;u;�hbѴѴ;7�0��7;1-rb|-|bom��m7;u�7;;r�-m;v|_;vb-��b|_�bvo=Ѵ�u-m;ĺ�
�;mbm];v��;u;�r;;Ѵ;7�1-u;=�ѴѴ��=uol�|_;�1;u;0u-Ѵ�1ou|b1;vĺ�$_;m�|_;�
|bvv�;v��;u;�7b];v|;7��b|_�ƏĺƐƑƔѷ�|u�rvbm� Ő"b]l-ķ��-|Ų�$ƖƖƒƔő� bm�
�-mhŝv�0-Ѵ-m1;7�v-Ѵ|�voѴ�|bom�Ő��""ĸ��fb=bѴl�)-ho���u;��_;lb1-Ѵvķ�
�-|Ų�ƏѶƔŊƏƖƒƔƔő� =ou�ƐƏ�lbm�-|�ƒƕŦ�ķ� =oѴѴo�;7�0��l;1_-mb1-Ѵ� |ub|-
�u-|bom� �b|_� rbr;||;v� -m7� 1;m|ub=�];7ĺ� $_;� 7bvvo1b-|;7� 1;ѴѴv� �;u;�
u;Ŋv�vr;m7;7�bm�	�Ѵ0;11oŝv�lo7b=b;7��-]Ѵ;�l;7b�l�Ő	���ĸ��fb=bѴl�

info:ddbj-embl-genbank/%20
info:x-wiley/rrid/RRID:%20RGD_70508
info:x-wiley/rrid/RRID:%20CVCL_C437
http://iclac.org/databases/cross-contaminations/
http://iclac.org/databases/cross-contaminations/
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)-ho� ��u;� �_;lb1-Ѵvķ� �-|Ų� ƏƓƒŊƒƏƏѶƔő� �b|_� ƐƏѷ� =;|-Ѵ� 0o�bm;�
v;u�l� Ő�b01oķ��-|Ų� ƐƑƓѶƒŊƏƑƏőķ� rѴ-|;7� om|o� |bvv�;� 1�Ѵ|�u;� 7bv_;v�
Ő�oumbm]őķ�-m7�l-bm|-bm;7�bm�Ɣѷ���2�-|�ƒƕŦ�ĺ

ƑĺƒՊ|Պb(���7b==;u;m|b-|bom

	b==;u;m|b-|bom�o=�b(��v�=uol�b�"�v��-v�r;u=oul;7�-v�ru;�bo�vѴ��7;-
v1ub0;7�Ő�oh�0��;|�-Ѵĺķ�ƑƏƐƕĸ��brrl-mmķ��ѴŊ�_l-7ķ���-ubmķ��-Ѵ;1;hķ�
ş�"_�v|-ķ�ƑƏƐƓĸ��brrl-mm�;|�-Ѵĺķ�ƑƏƐƑĸ�"|;00bmv�;|�-Ѵĺķ�ƑƏƐѵőĺ��ub;=Ѵ�ķ�
b�"�v��;u;�7bvvo1b-|;7��b|_��11�|-v;�Ő�bѴѴbrou;ķ��-|Ų�"�!ƏƏƔő�=ou�
Ɣ�lbmķ�-m7�|_;�m�l0;u�o=�Ѵb�;�1;ѴѴv��-v�t�-m|b=b;7��b|_�-�_;l-1�|ol-
;|;u��vbm]�-�|u�r-m�0Ѵ�;�v|-bm�Ő�fb=bѴl�)-ho���u;��_;lb1-Ѵvķ��-|Ų�
ƑƏƕŊƏƒƑƔƑőĺ�"bm]�Ѵ-ub�;7� b�"�v��;u;�v;;7;7�om�-��-|ub];ѴŊ1o-|;7�
ѵ��;ѴѴ� rѴ-|;� Ő�oumbm]ő� -|� -� 7;mvb|�� o=� ƐƏķƏƏƏ� 1;ѴѴvņ1l2� bm�l$;"!Ɛ�
l;7b�l�v�rrѴ;l;m|;7��b|_�ƐƏ�μ��+ƑƕѵƒƑ�Ő!����bm_b0b|ouĸ��fb=bѴl�
)-ho���u;��_;lb1-Ѵvķ��-|Ų�ƏƒѵŊƑƓƏƑƒő�=ou�|_;�=buv|�ƑƓ�_u�|o�ruo-
lo|;� 1;ѴѴ� -||-1_l;m|ĺ� �=|;u� ƑƓ� _uķ� +ƑƕѵƒƑ��-v��b|_7u-�m� 0�� u;-
rѴ-1bm]�l$;"!Ɛ�l;7b�lĺ�$_;�l;7b�l��-v�1_-m];7�7-bѴ��=ou�Ƒ�7-�vĺ�
)_;m�|_;�or|bl-Ѵ�7;mvb|��ŐƒƏķƏƏƏ�1;ѴѴvņ1l2ő��-v�u;-1_;7�ŐƑƔķƏƏƏŋ
ƓƏķƏƏƏ� 1;ѴѴvņ1l2� bv� -11;r|-0Ѵ;őķ� |_;� l;7b�l� �-v� u;rѴ-1;7� �b|_�
�m1om7b|bom;7�l;7b�l� Ő	���ņƐƑ� ŐƐĹƐő� Ő�b01oķ� �-|Ų� ƐƐƒƒƏƏƒƑő�
1om|-bmbm]�ƑƏѷ�hmo1hŊo�|�v;u�l�u;rѴ-1;l;m|� Ő��"!ķ��b01oķ��-|Ų�
ƐƏѶƑѶƏƐƏőķ� Ɛѷ� ���� Őlbmbl�l� ;vv;m|b-Ѵ� l;7b�lő� momŊ;vv;m|b-Ѵ�
-lbmo�-1b7v�Ő�b01oķ��-|Ų�ƐƐƐƓƏƏƔƏőķ�ƏĺƔѷ��Ѵ�|-��*�Ő�b01oķ��-|Ų�
ƒƔƏƔƏŊƏѵƐőķ� -m7� ƏĺƐ�l�� βŊl;u1-r|o;|_-moѴ� Ő�������� $�" &�ķ�
�-|Ų�ƑƐƓƐƕŊƔƑő� 7-bѴ�� =ou� ѵ� 7-�vĺ� $_;m� |_;� �m1om7b|bom;7�l;7b�l�
�-v� u;rѴ-1;7��b|_� ;m7o|_;Ѵb-Ѵ� 1;ѴѴ�l;7b�lķ� 1omv|b|�|;7� 0�� _�l-m�
;m7o|_;Ѵb-Ѵ� v;u�lŊ=u;;� l;7b�l� Ő_�"�ĸ� �b01oķ� �-|Ų� ƐƐƐƐƐƏƓƓő�
v�rrѴ;l;m|;7��b|_�Ɛѷ�rѴ-|;Ѵ;|Ŋroou�_�l-m�rѴ-vl-�7;ub�;7�v;u�l�
Ő�	"ĸ�"b]l-ķ��-|Ų��ƑƖƐѶőķ�ƑƏ�m]ņlѴ�_�l-m�0-vb1�=b0uo0Ѵ-v|�]uo�|_�
=-1|ou�Ő!ş	�"�v|;lvķ��-|Ų�ƑƒƒŊ�ő�-m7�ƐƏ�μ��u;|bmob1�-1b7�Ő�fb=bѴl�
)-ho���u;��_;lb1-Ѵvķ��-|Ų�ƐѶѶŊƏƐƐƐƒőĺ��=|;u� |�o�7-�vķ� |_;�1;ѴѴv�
�;u;�7bvvo1b-|;7�bm|o�vbm]Ѵ;�1;ѴѴv��b|_��11�|-v;�-m7�rѴ-|;7�-|�-�7;m-
vb|��o=�ƑƔƏķƏƏƏ�1;ѴѴvņ1l2 onto 8-well tissue culture chamber slides 
Ő$_;uloő�ou�|bvv�;�1�Ѵ|�u;�7bv_;v�1o-|;7��b|_�1oѴѴ-];m��(�ŐѶƏ�μg/ml; 
"b]l-ķ��-|Ų��ƔƔƒƒő�-m7�=b0uom;1|bm�ŐƑƏ�μ]ņlѴĸ�"b]l-ķ��-|Ų�ƑƔƐѶőĺ�
$�;m|�Ŋ=o�u�_o�uv�-=|;u� v�01�Ѵ|�u;ķ� 1;ѴѴv��;u;��-v_;7� |�b1;��b|_�
1-Ѵ1b�l�-m7�l-]m;vb�lŊ1om|-bmbm]�r_ovr_-|;Ŋ0�==;u;7�v-Ѵbm;�Ő��"ő�
Ő�b01oķ��-|Ų�ƐƓƏƓƏƐƒƒőĸ�-=|;u�|_-|�|_;�l;7b�l��-v�u;rѴ-1;7��b|_�
_�"��1om|-bmbm]�Ɛѷ��	"ĺ

ƑĺƓՊ|Պ�1;|�Ѵ-|;7�Ѵo�Ŋ7;mvb|��Ѵbroruo|;bm�
uptake assay

b(��v��;u;�bm1�0-|;7��b|_�ƐƏ�μ]ņlѴ�-1;|�Ѵ-|;7�Ѵo�Ŋ7;mvb|��Ѵbroruo-
|;bm�Ő�	�ő�1omf�]-|;7�|o��Ѵ;�-�Ѵ�ou�ƓѶѶ�Ő�m�b|uo];mķ��-|Ų��ƑƒƒѶƏő�
bm�_�"��=ou�Ɠ�_u�-|�ƒƕŦ�ĺ�$_;�m�1Ѵ;b��;u;�v|-bm;7��b|_��o;1_v|�
ƒƒƒƓƑ�ŐƑĺƔ�μ�ĸ�"b]l-ķ��-|Ų��ƑƑѵƐő�=ou�ƓƏ�lbmĺ��=|;u�bm1�0-|bomķ�|_;�
1;ѴѴv��;u;��-v_;7�|�b1;��b|_���"�-m7��bv�-Ѵb�;7�bll;7b-|;Ѵ���vbm]�-�
=Ѵ�ou;v1;m|�lb1uov1or;�Ő��borѴ-mƑĸ�,;bvvő��b|_��ooѴ;7���	��-l;u-�
Ő	�ƕƒĸ��Ѵ�lr�vőĺ

ƑĺƔՊ|Պ$�0;�=oul-|bom�-vv-�

$�0;� =oul-|bom� -vv-�� �-v� r;u=oul;7� -v� ru;�bo�vѴ�� 7;v1ub0;7�
Ő�brrl-mm�;|�-Ѵĺķ�ƑƏƐƑőĺ��b]_|Ŋ�;ѴѴ�1_-l0;u�vѴb7;��-v�1o-|;7��b|_�
100 μѴ�o=��-|ub];Ѵ�=ou�Ɛ�_u�-|�ƒƕŦ�ĺ�b(��v��;u;�7bvvo1b-|;7��vbm]�
�11�|-v;ķ�v�vr;m7;7�bm�_�"��v�rrѴ;l;m|;7��b|_�ƓƏ�m]ņlѴ��-v-
1�Ѵ-u�;m7o|_;Ѵb-Ѵ�]uo�|_�=-1|ou�Ő(��ő�Ő!ş	�"�v|;lvķ��-|Ų�ƑƖƒŊ
(�őķ� -m7� v;;7;7� -|� -� 7;mvb|�� o=� ƐƏƏķƏƏƏ� 1;ѴѴvņ1l2ĺ� �=|;u� ƐƑ� _u�
bm1�0-|bomķ�|_;�1;ѴѴv��;u;�o0v;u�;7��vbm]�-�r_-v;Ŋ1om|u-v|�lb1uo-
v1or;�Ő,;bvvőĺ

ƑĺѵՊ|Պ"|;u;o|-1|b1��$ŊƐ�bmf;1|bom�-m7�1;ѴѴ�
transplantation

�$ŊƐ�bmf;1|bom��-v�r;u=oul;7�-v�ru;�bo�vѴ��7;v1ub0;7��b|_�vol;�
lo7b=b1-|bomv� Ő�moķ� �l-bķ� �b�-�-hbķ� �-h-|olbķ� ş� "-b|oķ� ƑƏƐѵĸ�
��;m|;v�;|�-Ѵĺķ�ƑƏƐƑőĺ�!-|v��;u;�-m;v|_;|b�;7��b|_� bvo=Ѵ�u-m;�Ő-m�
;==;1|b�;ķ�v-=;ķ�-m7�1ollomѴ���v;7�-m;v|_;|b1ő�-m7�rѴ-1;7�bm�-�v|;-
u;o|-1|b1�=u-l;ĺ��o7��|;lr;u-|�u;��-v�l-bm|-bm;7�-|�ƒƕŦ���vbm]�
-�_ol;o|_;ulb1�r-7ĺ�$_;�rov|;ubou�Ѵbl0�o=�|_;�Ѵ;=|�����-v�|_;�|-u-
];|� =ou� bmf;1|bom� ŐƑĺƏ�ll�rov|;ubou� -m7�ѵĺѵ�ll� Ѵ-|;u-Ѵ� =uol� |_;�
0u;]l-ķ� Ɠĺѵ�ll� 7;r|_� =uol� |_;� 0u-bm� v�u=-1;őĺ� $_;� m;;7Ѵ;��-v�
-m]Ѵ;7�-�-��=uol�|_;�bmf;1|bom�vb|;�-|�ƒƏŦ�|o�-�ob7�ro|;m|b-Ѵ�7-l-
-];� |o� |_;�_brro1-lr-Ѵ� v|u�1|�u;vĺ� �$ŊƐ� voѴ�|bom� ŐƐ�μѴņbmf;1|bomķ�
ƐƏƏ�rloѴņμѴĸ��;r|b7;��mv|b|�|;ķ��-|Ų�ƓƐƖѶŊvő��b|_�v|;ubѴ;���"��-v�
bmf;1|;7� bm|o� |_;� |-u];|;7� ��� �b-� -� ƐƏŊμѴ� v�ubm];� Ő�-lbѴ|omő� 1om-
m;1|;7�|o�-�lb1uor�lr�Őbmf;1|bom�u-|;Ĺ�ƏĺƑ�μѴņlbmőĺ��=|;u�bmf;1|bomķ�
|_;�m;;7Ѵ;��-v�Ѵ;=|�bm�rѴ-1;�=ou�ƐƏ�lbm�|o�-�ob7�0-1h=Ѵo�ķ�-m7�|_;m�
b|��-v�vѴo�Ѵ��u;lo�;7�=uol�|_;�0u-bmĺ�);�7b7�mo|��v;�-m-Ѵ];vb1v�
=ou� u-|v�-=|;u� v�u];u��0;1-�v;��;��;u;��ouub;7� |_-|� |_;v;�1ol-
ro�m7v��o�Ѵ7�-==;1|�|_;�u;v�Ѵ|vĺ�$o�lbmblb�;�-mbl-Ѵ�v�==;ubm]ķ�u-|v�
�;u;�-ѴѴo�;7�|o�u;1o�;u�=ou�Ƒ�_u�bm�-�ƑѶŦ��uool�0;=ou;�u;|�umbm]�
|o�|_;�_ol;�=;;7bm]�uoolĺ�$_bu|�Ŋ|�o�u-|v��;u;�ru;r-u;7�|o�;v-
|-0Ѵbv_�|_;��_b|;�l-||;u�bm=-u1|�lo7;Ѵĺ�$�;Ѵ�;�u-|v��;u;�;�1Ѵ�7;7�
-m7�7bv1-u7;7ķ�_o�;�;uķ�0;1-�v;�|_;�vb�;�-m7� Ѵo1-|bom�o=� |_;� bm-
=-u1|��;u;�mo|�1om|uoѴѴ;7��;ѴѴķ��_;m�-m-Ѵ��;7��vbm]�l-]m;|b1�u;v-
om-m1;�bl-]bm]�Ő7;v1ub0;7�0;Ѵo�őĺ

";�;m�7-�v�-=|;u��$ŊƐ�bmf;1|bomķ��_;m�|_;��_b|;�l-||;u�bv1_;lb1�
bmf�u���-v�;v|-0Ѵbv_;7ķ�Ƒ�μѴ� o=� |_;�1;ѴѴ� v�vr;mvbomv� Ő_�l-m� b(��vķ�
_�l-m� b�"�vķ�ou� u-|���v�v�vr;m7;7� bm���""�1om|-bmbm]�ƏĺƑѷ�0o-
�bm;� v;u�l� -Ѵ0�lbm� Ő�"�ő� ŐƏĺƑѷ� �"�ņ��""ő� -|� |_;� 7;mvb|�� o=�
ƔƏķƏƏƏ�1;ѴѴvņμѴő� ou�ƏĺƑѷ��"�ņ��""��-v� bmf;1|;7� bm|o�;-1_�-mbl-Ѵ�
Ő=b�;�u-|v�bm�;-1_�]uo�rő��vbm]�|_;�1oou7bm-|;v��v;7�=ou��$ŊƐ�bmf;1|bom�
-|�-�1omv|-m|�=Ѵo��u-|;�ŐƏĺƑ�μѴņlbmőĺ

ƑĺƕՊ|Պ�;_-�bou-Ѵ�-vv;vvl;m|

$o�-vv;vv�|_;�Ѵo1olo|ou�=�m1|bomķ�-mbl-Ѵv��;u;�;�-Ѵ�-|;7��vbm]�|_;�
=oo|rubm|�|;v|�-v�ru;�bo�vѴ��7;v1ub0;7�Ő��;m|;v�;|�-Ѵĺķ�ƑƏƐƑőĺ��m�7-��
Əķ�ƕ�-m7�ƑƐķ�|_;�-mbl-Ѵv��;u;�rѴ-1;7�om�-�m-uuo��u�m�-��1o�;u;7�
�b|_�-�v_;;|�o=�r-r;u�ŐƐ�l�bm�Ѵ;m]|_�-m7�ѵ�1l�bm��b7|_őķ�-=|;u�|_;bu�
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_bm7�Ѵbl0v��;u;�v|-bm;7��b|_�0Ѵ-1h�bmh�ŐmomŊ|o�b1őĺ�$_;�m-uuo��u�m-
�-��;mv�u;7�|_-|�|_;�-mbl-Ѵv��-Ѵh;7�-Ѵom]�-�v|u-b]_|�r-|_ĺ�$o� bl-
ruo�;�|_;�u-|�r;u=oul-m1;ķ�-�Ѵ-lr��-v�rѴ-1;7�-|�|_;�v|-u|bm]�robm|ķ�
-m7�-�u;1;r|ou�7-uh�1-];��-v�Ѵo1-|;7�-|�|_;�;m7robm|�|o�;m1o�u-];�
-mbl-Ѵv�|o�=bmbv_�|_;�|-vh�-v�=-v|�-v�rovvb0Ѵ;ĸ��_;m�u-|v�v|orr;7�7�u-
bm]� |_;�;�-Ѵ�-|bomķ� |_;�7-|-� =uol�momŊ1olrѴ;|;7��-Ѵhbm]�r-||;umv�
�;u;�7bv1-u7;7ķ�-m7�|_;�-mbl-Ѵv��;u;�u;|�um;7�|o�|_;bu�_ol;�1-];vĺ�
$_;� |;v|� �-v� r;u=oul;7� -]-bm� ƐƏ�lbm� Ѵ-|;u� |o� ];|� |_;� 1olrѴ;|;7�
�-Ѵhbm]� r-||;umvĺ� �ѴѴ� =oo|rubm|v� �;u;� v1-mm;7� -m7� u;1ou7;7� 0�� -�
v1-mm;uĺ�ou�;-1_�-mbl-Ѵķ�-�v;ub;v�o=�;b]_|�v;t�;m|b-Ѵ�=oo|rubm|v�Ő=o�u�
ub]_|ķ�=o�u�Ѵ;=|ķ�|�o�1�1Ѵ;vő��;u;��v;7�|o�7;|;ulbm;�l;-m��-Ѵ�;v�o=�
Ѵbl0�uo|-|bom�Ő�!Ĺ�|_;�-m]Ѵ;�0;|�;;m�-��bu|�-Ѵ�Ѵbm;�|_uo�]_�|_;�|_bu7�
7b]b|�-m7�|_;�1;m|;u�o=�|_;�r-Ѵl�-m7�-��bu|�-Ѵ�Ѵbm;�r-u-ѴѴ;Ѵ�|o�|_;��-Ѵh-
bm]�7bu;1|bomőĺ

ƑĺѶՊ|Պ�-]m;|b1�u;vom-m1;�bl-]bm]

�-]m;|b1� u;vom-m1;� Ő�!ő� bl-]bm]��-v� 1-uub;7� o�|� om� 7-�� ƕ� -=|;u�
�$ŊƐ� bmf;1|bom� 0;=ou;� 1;ѴѴ� |u-mvrѴ-m|-|bom� ou� ƏĺƑѷ� �"�� bmf;1|bomķ�
-m7�om�7-��ƑƐ��vbm]�-�vl-ѴѴ�-mbl-Ѵ�ƐŊ$�0;m1_|or��!�v1-mm;u�Ő�1omĸ�
�u�h;u� �bovrbmőĺ� !-|v� �;u;� -m;v|_;|b�;7� �b|_� Ɣѷ� bvo=Ѵ�u-m;� -m7�
l-bm|-bm;7��b|_�ƐĺƔѷ�bvo=Ѵ�u-m;ĺ�!;vrbu-|bom�u-|;v��;u;�lomb|ou;7�
|_uo�]_o�|� |_;�ruo1;7�u;ķ� -m7�0o7�� |;lr;u-|�u;��-v�l-bm|-bm;7�
-|�ƒƕŦ�ĺ�$ƑŊ�;b]_|;7�bl-];��-v��v;7�|o�7;|;ulbm;�|_;�ru;1bv;�Ѵ;-
vbom� Ѵo1-|bomĹ� u-rb7Ŋ� -1t�bvb|bom� u;Ѵ-�-|bom� ;m_-m1;l;m|� =-1|ou� Ɣķ�
u;r;|b|bom�|bl;�ƑķƔƏƏ�lvķ�;1_o�|bl;�ѵƏ�lv��b|_�bmŊrѴ-m;�u;voѴ�|bom�
o=�Ƒѵѵ�Ƶ�Ƒѵѵ�μm2ķ�|_b1hm;vv�ƐķƑƔƏ�μlķ�-m7�=b�;�vѴb1;vĺ

ƑĺƖՊ|Պ�u�ov;1|bom

�u�ov;1|bom� �-v� r;u=oul;7� -v� ru;�bo�vѴ�� 7;v1ub0;7� �b|_� vol;�
lo7b=b1-|bomv�Ő�bfbl-�;|�-Ѵĺķ�ƑƏƐƔőĺ�$_;�-mbl-Ѵv��;u;�-m;v|_;|b�;7�
�b|_�bvo=Ѵ�u-m;�-m7�r;u=�v;7�|u-mv1-u7b-ѴѴ���b|_�Ɠѷ�r-u-=oul-Ѵ7;-
_�7;�Ő��ő�bm���"�1om|-bmbm]�ƐƏ�&ņlѴ�_;r-ubmĺ�$_;�0u-bmv��;u;�bl-
l;7b-|;Ѵ��7bvv;1|;7�-m7�rov|Ŋ=b�;7�=ou�Ɛ�_u�bm�|_;�v-l;�=b�-|b�;�-|�
ƓŦ�ķ�1u�oruo|;1|;7�bm�ƑƏѷ�v�1uov;�Ő�fb=bѴl�)-ho���u;��_;lb1-Ѵvķ�
�-|Ų�ƐƖѵŊƏƏƏƐƔő�-|�ƓŦ��=ou�Ƒ�7-�v�-m7�|_;m�bm�ƒƏѷ�v�1uov;��m|bѴ�
;t�bѴb0u-|;7ĺ� uo�;m� 1ouom-Ѵ� v;1|bomv� ŐƑƏ� μl� bm� |_b1hm;vvķ� ƐƑƏ�
v;ub-Ѵ� vѴb1;v�r;u�0u-bmő��b|_�$bvv�;Ŋ$;h��ĺ�ĺ$ĺ��olro�m7� Ő"-h�u-�
bm;|;hő��;u;�1�|��vbm]�-�1u�ov|-|�Ő��ƒƏƔƏ"ĸ��;b1-��bov�v|;lvőķ�
lo�m|;7� om� ru;Ŋ1o-|;7� ]Ѵ-vv� vѴb7;v� Ő�-|v�m-lbőķ� -m7� rѴ-1;7� -|�
uool�|;lr;u-|�u;�=ou�Ɛ�_u�|o�-bu�7u�ĺ�$_;�v;1|bomv��;u;�v|ou;7�-|�
ƴѶƏŦ���m|bѴ�v|-bmbm]ĺ

ƑĺƐƏՊ|Պ�ll�mo=Ѵ�ou;v1;m|�v|-bmbm]

$_;� 1;ѴѴv� -m7� 0u-bm� v;1|bomv��;u;� =b�;7��b|_� Ɠѷ���� voѴ�|bom� =ou�
ƐƏ� lbmķ� bm1�0-|;7� �b|_� ƒѷ� �"�� bm� ��"� 1om|-bmbm]� Əĺƒѷ� $ub|om�
*ŊƐƏƏ� =ou�ƒƏ�lbmķ� -m7� |_;m� bm1�0-|;7��b|_�rubl-u��-m|b0o7b;v� bm-
1Ѵ�7bm]�lo�v;�lomo1Ѵom-Ѵ�-m|b0o7b;v�7bu;1|;7�-]-bmv|�(�Ŋ1-7_;ubm�

ŐƐĹƐƏƏĸ�"-m|-��u��ķ��-|Ų�v1ŊƖƖѶƖķ�!!�	Ĺ���ōƑƏƕƕƖƔƕőķ��	ƒƐ�ŐƐĹƔƏĸ�
�01-lķ� �-|Ų� -0ƑƓƔƖƏķ� !!�	Ĺ� ��ōƓƓѶƐѵƕőķ� �om�Ѵ-� o11Ѵ�7;mvŊƐ�
Ő,�ŊƐő� ŐƐĹƐƏƏĸ� $_;ulobv_;uķ� �-|Ų� ƒƒŊƖƐƏƏķ� !!�	Ĺ� ��ōƑƔƒƒƐƓƕőķ�
�11Ѵ�7bm�ŐƐĹƐƏƏĸ�$_;ulobv_;uķ��-|Ų�ƒƒŊƐƔƏƏķ�!!�	Ĺ���ōƑƔƒƒƐƏƐőķ�
��&$Ɛ� ŐƐĹƑƏƏĸ� $_;ulobv_;uķ��-|Ų� "��ƓƖѶķ�!!�	Ĺ���ōƐƏƕƓѵѵƔőķ�
"$��ƐƑƐ� ŐƐĹƔƏƏĸ� $-h-u-� �boķ� �-|Ų� +ƓƏƓƐƏķ� !!�	Ĺ� ��ōƑѶƏƐƒƐƓőķ�
!���ŊƐ�ŐƐĹƐƏƏĸ��boŊ!-7ķ��-|Ų����ƖƕƏ��ķ�!!�	Ĺ���ōƔѵƕƐƖƒőķ�-m7�
u-00b|�roѴ�1Ѵom-Ѵ�-m|b0o7b;v�7bu;1|;7�-]-bmv|��	ƒƐ�ŐƐĹƑƔĸ��-0�(bvbomķ�
�-|Ų� !�ŊƐƏƒƒƒķ� !!�	Ĺ� ��ōƕƑƏƔƏƐőķ� �om�)bѴѴ;0u-m7� =-1|ou� Ő�)ő�
ŐƐĹƐƏƏĸ�"-m|-��u��ķ��-|Ų� v1ŊƐƓƏƐƓķ�!!�	Ĺ���ōƑƑƓƐƕƏƕőķ��Ѵ-�7bmŊƔ�
ŐƐĹƐƏƏĸ� $_;ulobv_;uķ� �-|Ų� ƒƓŊƐѵƏƏķ� !!�	Ĺ� ��ōƑƔƒƒƐƔƕőķ� ��Ƒ�
ŐƐĹƐƏƏĸ� �bѴѴbrou;ķ� �-|Ų� ��ƔƒƑƏķ� !!�	Ĺ� ��ōƖƐƕѶƖőķ� ]Ѵb-Ѵ� =b0ubѴѴ-u��
-1b7b1�ruo|;bm�Ő���ő�Ő�o�7bѴ�|bomĸ�	-hoķ��-|Ų��!ƔƑƓőķ��Ѵb]Ƒ�ŐƐĹƑƏƏĸ�
���ķ��-|Ų�ƐѶƖƔƒķ�!!�	Ĺ���ōƓƖƓѵƐƕő�Ő"�rrѴ;l;m|-Ѵ�$-0Ѵ;�"Ɛő�-|�ƓŦ��
o�;umb]_|ĺ� �=|;u� �-v_bm]� �b|_� ��"ķ� |_;� v-lrѴ;v� �;u;� bm1�0-|;7�
�b|_�=Ѵ�ouor_ou;Ŋ1omf�]-|;7�v;1om7-u��-m|b0o7b;v�=ou�Ƒ�_u�-|�uool�
|;lr;u-|�u;ĺ� ��1Ѵ;b� �;u;� v|-bm;7� �b|_� �o;1_v|� ƒƒƒƓƑ� ŐƐ� μ]ņlѴő�
=ou� Ɛ� _u� -|� uool� |;lr;u-|�u;ĺ� ou��Ѵb]Ƒ� bll�mov|-bmbm]ķ� -m|b];m�
u;|ub;�-Ѵ� �-v� r;u=oul;7� -|� ƐƑƏŦ�� =ou� ƑƏ�lbm� bm� |ubvo7b�l� 1b|u-|;�
0�==;u� ŐƐƏ�l�ķ�r��ѵĺƏő�0;=ou;�0Ѵo1hbm]�momŊvr;1b=b1�0bm7bm]�vb|;vĺ�
ou��)ķ�Ѵ-1|oŊNŊ=�1or;m|-ov;���Ő�����ő�ŐƐĹƑƏƏƏĸ��m-hov_bķ��-|Ų�
	(ŊƏƏƐƓő� -m7� �	ŊƐ� ŐƐĹƔķƏƏƏĸ� �boŊ!-7ķ� �-|Ų� ���ƒƓƐ!ķ� !!�	Ĺ�
��ōƑƑƖƐƒƏƏő�Ő"�rrѴ;l;m|-Ѵ�$-0Ѵ;�"Ɛő�7;|;1|bomķ�|_;�0u-bm�v;1|bomv�
�;u;�bll�mov|-bm;7��vbm]�-�$"��v�v|;l�Ő�;uhbm��Ѵl;uő�|o�-lrѴb=��
|_;� rovb|b�;� |�u-lb7;� vb]m-Ѵĺ� $_;� v-lrѴ;v� �;u;� o0v;u�;7� �vbm]� -�
=Ѵ�ou;v1;m|�lb1uov1or;�Ő��borѴ-mƑĸ�,;bvvő��b|_��ooѴ;7���	��-l;u-�
Ő	�ƕƒĸ��Ѵ�lr�vőĺ

ƑĺƐƐՊ|Պ���oѴ�=-v|�0Ѵ�;�v|-bmbm]

�u-bm�v;1|bomv��;u;�v|-bm;7��b|_�Ѵ��oѴ�=-v|�0Ѵ�;�Ő��ő�-v�ru;�bo�vѴ��
7;v1ub0;7�Ő"_bl-�1_bŊ�_|-hb�;|�-Ѵĺķ�ƑƏƐƖőĺ�$o�1-Ѵ1�Ѵ-|;�|_;��oѴ�l;�o=�
|_;���ķ�ƐƑ�vѴb1;v��;u;�v|-bm;7�-1uovv�|_;�bmf�u;7��om;�Ő7bv|-m1;�0;-
tween slices: 200 μlő�-m7�|_;�Ѵ;=|�-m7�ub]_|����-u;-v��;u;�l;-v�u;7�
bm�;-1_�vѴb1;ĺ�";1|bomv��;u;��bv�-Ѵb�;7��vbm]�-� =Ѵ�ou;v1;m1;�lb1uo-
v1or;�Ő�,Ŋ*ƕƐƏĸ��;�;m1;őĺ

ƑĺƐƑՊ|Պ"|-|bv|b1-Ѵ�-m-Ѵ�vbv

�ѴѴ��-Ѵ�;v�-u;�v_o�m�-v�l;-m�Ƽ�v|-m7-u7�;uuou�Ő"�őĺ�ou�-m-Ѵ�vbv�o=�
=oo|rubm|�|;v|ķ�bm=-u1|�-u;-�bm��!�bl-];v�-m7�7-l-];7�-u;-�bm����
v|-bmbm]ķ�7-|-��;u;�-vv;vv;7��b|_�"_-rbuoŋ)bѴh�|;v|�=ou�moul-Ѵb|��
bm�;-1_�]uo�r�-m7��b|_��-u|Ѵ;||�|;v|�=ou�_olo];m;b|��o=��-ub-m1;v�
bm� 7b==;u;m|� ]uo�rvĺ� 	b==;u;m1;v� 0;|�;;m� ]uo�rv��;u;� -vv;vv;7�
�b|_� om;Ŋ�-�� ���(�� =oѴѴo�;7� 0�� |_;� rov|� _o1� $�h;�ŋ�u-l;u�
|;v|ĺ� �ѴѴ� v|-|bv|b1-Ѵ� -m-Ѵ�vbv� �-v� r;u=oul;7ķ� |_;m� t�-m|b=b1-|bom�
]u-r_v��;u;� ];m;u-|;7� 0�� �vbm]��u-r_�-7� �ubvl� ƕĺƏ� Ő�u-r_�-7�
�ubvl�"o=|�-u;őĺ�"|-|bv|b1-Ѵ�vb]mb=b1-m1;��-v�bm=;uu;7�-|�p�ƺ�ĺƏƔĺ��o�
v-lrѴ;�vb�;�1-Ѵ1�Ѵ-|bom��-v�r;u=oul;7ķ�-m7�mo�0Ѵbm7bm]��-v�r;u-
=oul;7ĺ��o�;�1Ѵ�vbom�1ub|;ub-��;u;�ru;Ŋ7;|;ulbm;7�-m7�mo�o�|Ѵb;u�
data were removed.

info:x-wiley/rrid/RRID:%20AB_2077957
info:x-wiley/rrid/RRID:%20AB_2077957
info:x-wiley/rrid/RRID:%20AB_2077957
info:x-wiley/rrid/RRID:%20AB_448167
info:x-wiley/rrid/RRID:%20AB_2533147
info:x-wiley/rrid/RRID:%20AB_2533101
info:x-wiley/rrid/RRID:%20AB_1074665
info:x-wiley/rrid/RRID:%20AB_2801314
info:x-wiley/rrid/RRID:%20AB_567193
info:x-wiley/rrid/RRID:%20AB_720501
info:x-wiley/rrid/RRID:%20AB_2241707
info:x-wiley/rrid/RRID:%20AB_2533157
info:x-wiley/rrid/RRID:%20AB_91789
info:x-wiley/rrid/RRID:%20AB_494617
info:x-wiley/rrid/RRID:%20AB_2291300
info:x-wiley/rrid/RRID:%20AB_2291300
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ƒĺƐՊ|Պ�b]_Ѵ��r�ub=b;7�b(��v��;u;�o0|-bm;7�=uol�
human iPSCs

$o� o0|-bm� �-v1�Ѵ-u� ;m7o|_;Ѵb-Ѵ� 1;ѴѴv� =ou� |u-mvrѴ-m|-|bomķ� _�l-m�
b�"�v� �;u;� 7b==;u;m|b-|;7� -v� 7;v1ub0;7� ru;�bo�vѴ�� Ő�oh�0�� ;|�
-Ѵĺķ� ƑƏƐƕĸ� �brrl-mm� ;|� -Ѵĺķ� ƑƏƐƓķ� ƑƏƐƑĸ� "|;00bmv� ;|� -Ѵĺķ� ƑƏƐѵőĺ�
�olr-u;7�|o��m7b==;u;m|b-|;7� b�"�vķ� |_;�7b==;u;m|b-|;7�1;ѴѴv�7bv-
rѴ-�;7� 1_-u-1|;ubv|b1� ;m7o|_;Ѵb-Ѵ� 1;ѴѴ� lour_oѴo]�� -m7� 1o00Ѵ;-
v|om;ŊѴbh;�-uu-m];l;m|�Őb]�u;�Ɛ-őĺ��ll�mo1�|o1_;lb1-Ѵ�v|-bmbm]�
v_o�;7� |_-|� -Ѵlov|� -ѴѴ� |_;� 1;ѴѴv� ;�ru;vv;7� ;m7o|_;Ѵb-Ѵ� l-uh;uvĹ�
(�Ŋ1-7_;ubmķ� �	ƒƐķ� -m7� �)� Őb]�u;� Ɛ0őĺ� $_;�� -Ѵvo� ;�ru;vv;7�
]Ѵ�1ov;� |u-mvrou|;u� ��&$Ɛ� -m7� |b]_|� f�m1|bom� ruo|;bmvĹ� ,�ŊƐķ�
o11Ѵ�7bmķ� -m7� 1Ѵ-�7bmŊƔ� Őb]�u;� Ɛ0őĺ� $_;� 1;ѴѴv� ;�_b0b|;7� |_;� -0bѴ-
b|��|o��r|-h;�-1;|�Ѵ-|;7��	��Ő�1Ŋ�	�őķ�om;�o=�|_;�1_-u-1|;ubv|b1v�
o=� �-v1�Ѵ-u� ;m7o|_;Ѵb-Ѵ� 1;ѴѴv� Őb]�u;� Ɛ0őĺ� �m� -77b|bomķ� |_;v;� 1;ѴѴv�
v_o�;7�|�0;�=oul-|bom�bm�|_;�ru;v;m1;�o=�(���Őb]�u;�Ɛ0őĺ�$_;v;�
u;v�Ѵ|v� 1om=bul;7� |_-|� _b]_Ѵ�� r�ub=b;7� b(��v� �;u;� o0|-bm;7� =ou�
|u-mvrѴ-m|-|bomĺ

$_;� l-foub|�� o=� ��v� ru;r-u;7� =ou� |u-mvrѴ-m|-|bom� -v� 1om|uoѴ�
�;u;�rovb|b�;�=ou���Ƒ�0��bll�mo1�|o1_;lbv|u��Őb]�u;�"Ɛ-őĺ��om;�
o=� |_;v;�1;ѴѴv��;u;�rovb|b�;� =ou�;m7o|_;Ѵb-Ѵ�l-uh;uv� v�1_�-v��	ƒƐ�
Őb]�u;�"Ɛ0ő�ou��)�Őb]�u;�"Ɛ1őĺ

ƒĺƑՊ|Պb(���|u-mvrѴ-m|-|bom�ruolo|;7�0;_-�bou-Ѵ�
recovery of motor deficits

�v1_;lb1��_b|;�l-||;u�bm=-u1|��-v�bm7�1;7�0���$ŊƐ�bmf;1|bom�bm|o�|_;�
Ѵ;=|� ���o=� u-|�0u-bm�om�7-��Əĺ�$o�;�-Ѵ�-|;�|_;�1_-m];�o=�0;_-�bou-Ѵ�
r;u=oul-m1;� bm7�1;7�0�� bv1_;lb1�7-l-];ķ� =oo|rubm|� |;v|��-v�r;u-
=oul;7ķ�-m7�_bm7�Ѵbl0�uo|-|bom�-m]Ѵ;��-v�l;-v�u;7�=uol�|_;�=oo|-
rubm|v� Ő��;m|;v�;|� -Ѵĺķ�ƑƏƐƑőĺ�oo|rubm|� |;v|��-v�r;u=oul;7�0;=ou;�
�$ŊƐ� bmf;1|bom� -|� 7-�� Əĺ� �|��-v� r;u=oul;7� -]-bm� ƕ� 7-�v� -=|;u� �$ŊƐ�
bmf;1|bomĺ��!� bl-]bm]��-v�1-uub;7�o�|�-=|;u� =oo|rubm|� |;v|�-m7� |_;�
1;ѴѴv��;u;� |u-mvrѴ-m|;7� bm|o� |_;� vb|;�o=� bv1_;lb1�7;l�;Ѵbm-|bm]� Ѵ;-
vbomĺ��m�7-��ƑƐķ� -=|;u� =oo|rubm|� |;v|� -m7��!�;�-lbm-|bomķ� -ѴѴ� u-|v�
�;u;�hbѴѴ;7��m7;u�7;;r�-m;v|_;vb-��b|_�bvo=Ѵ�u-m;�=ou�_bv|o1_;lb1-Ѵ�
-m-Ѵ�vbvķ�v�1_�-v����v|-bmbm]�Őb]�u;�Ƒ-őĺ

 ��&!� �ƐՊ	b==;u;m|b-|bom�o=�b(��v�
=uol�_�l-m�bm7�1;7�rѴ�ubro|;m|�v|;l�
1;ѴѴv�Őb�"�vő�=ou�|u-mvrѴ-m|-|bomĺ�Ő-ő�
�_-v;Ŋ1om|u-v|�bl-];v�v_o��lour_oѴo]��
o=�b�"�v�-m7�7b==;u;m|b-|;7�b(��vĺ�"1-Ѵ;�
bars: 100 μlĺ�Ő0ő���ru;vvbom�o=�;m7o|_;Ѵb-Ѵ�
l-uh;uv�Ő(�Ŋ1-7_;ubmķ��	ƒƐķ��om�
)bѴѴ;0u-m7�=-1|ou�Œ�)œőķ�|b]_|�f�m1|bom�
ruo|;bmv�Ő,�ŊƐķ�o11Ѵ�7bmķ�1Ѵ-�7bmŊƔőķ�-m7�
]Ѵ�1ov;�|u-mvrou|;u�Ő��&$Ɛőĺ�b(��v�|ooh�
�r�=Ѵ�ou;v1;m|�-1;|�Ѵ-|;7�Ѵo�Ŋ7;mvb|��
Ѵbroruo|;bmķ�-m7�Ѵ;-7�|o�|�0;�=oul-|bom�
�b|_�ƓƏ�m]ņlѴ��-v1�Ѵ-u�;m7o|_;Ѵb-Ѵ�]uo�|_�
=-1|ouĺ���1Ѵ;b�Ő0Ѵ�;ő��;u;�v|-bm;7�0��
�o;1_v|�ƒƒƒƓƑĺ�"1-Ѵ;�0-uvĹ�ƔƏ�μm
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�m7�1|bom� o=� bv1_;lb1� 7-l-];� 0�� �$ŊƐ� bmf;1|bom� vb]mb=b1-m|Ѵ��
bm1u;-v;7�0o|_� Ѵ;=|� -m7� ub]_|� �!� -m]Ѵ;v�om�7-��ƕķ��_;m� 1olr-u;7�
|o� |_ov;�o=� u-|v� bm��m|u;-|;7�moul-Ѵ�1om|uoѴ�]uo�r� Őb]�u;�Ƒőĺ�$_bv�
u;v�Ѵ|�v�]];v|v�|_-|��$ŊƐ�bmf;1|bom�1-�v;7�;mo�]_�7-l-];�|o��_b|;�
l-||;u�|o�bm7�1;�lo|ou�7bv-0bѴb|b;vĺ�$_;�bm1u;-v;�bm��!�-m]Ѵ;�o=�0o|_�

_bm7�Ѵbl0v�l-��0;�0;1-�v;�o=�|_;�-7or|bom�o=�1olr;mv-|ou��;�;u-
1bv;�v|u-|;]b;v�7�ubm]��-Ѵhbm]�Ő-uuķ��b�ķ��oѴ�;ѴѴķ�)_bv_-�ķ�ş��;|�ķ�
ƑƏƏѵĸ���;m|;v�;|�-Ѵĺķ�ƑƏƐƑőĺ

�=|;u� =oo|rubm|� |;v|� om� 7-�� ƕķ� u-|v� �;u;� v;r-u-|;7� bm|o� =o�u�
]uo�rvĺ�$o�;-1_�o=�|_u;;�]uo�rvķ�|_u;;�7b==;u;m|�|�r;v�o=�1;ѴѴv�Őb(��vķ�

 ��&!� �ƑՊ$u-mvrѴ-m|;7�b(��v�
blruo�;7�|_;�0;_-�bou-Ѵ�o�|1ol;ĺ�Ő-ő�$_;�
|bl;Ѵbm;�=ou�|_;�;�r;ubl;m|-Ѵ�ruo1;7�u;�
in this study is shown. endothelin-1 
�-v�bmf;1|;7�bm|o�|_;�Ѵ;=|����|o�bm7�1;�
bm=-u1|bom�om�7-��Əĺ�b(��ķ�bm7�1;7�
rѴ�ubro|;m|�v|;l�1;ѴѴ�Őb�"�őķ�l;mbm];-Ѵ�1;ѴѴ�
Ő��őķ�ou�0o�bm;�v;u�l�-Ѵ0�lbm�Ő�"�ő��;u;�
injected into each animal using the initial 
1oou7bm-|;v�om�7-��ƕĺ�oo|rubm|�Ő�ő�|;v|�
�-v�r;u=oul;7�|o�;�-Ѵ�-|;�|_;�Ѵo1olo|ou�
=�m1|bom�om�7-��Əķ�7-��ƕķ�-m7�7-��ƑƐĺ�
�bm7�Ѵbl0�=oo|rubm|v��;u;�u;]bv|;u;7�
and limb rotation angle was measured. 
�m=-u1|��oѴ�l;��-v�;�-Ѵ�-|;7�0��l-]m;|b1�
u;vom-m1;�bl-]bm]�Ő�!�ő�om�7-��ƕ�-m7�7-��
ƑƐĺ��ѴѴ�u-|v��;u;�hbѴѴ;7�=ou�_bv|o1_;lb1-Ѵ�
-m-Ѵ�vbvķ�v�1_�-v�Ѵ��oѴ�=-v|�0Ѵ�;�Ő��ő�
v|-bmbm]ķ�om�7-��ƑƐĺ�Ő0ő�!;ru;v;m|-|b�;�
|u-1hv��;u;�u;]bv|;u;7�om�7-��Əķ�7-��ƕķ�
-m7�7-��ƑƐĺ�Ő1ķ�7ő�"|-|bv|b1-Ѵ�-m-Ѵ�vbv�o=�|_;�
u;Ѵ-|bomv_br�0;|�;;m�;-1_�]uo�rĺ��ѴѴ�7-|-�
-u;�;�ru;vv;7�-v�l;-m�Ƽ�"�ĺ�N = 20 rats 
bm�moul-Ѵ�1om|uoѴ�Ő��ő�]uo�r�-m7�7-��ƕ�
]uo�rĸ�N�Ʒ�Ɣ�u-|v�bm�b(��ķ�b�"�ķ���ķ�-m7�
�"��]uo�rvĺ�ŖŖŖp < .001 against normal 
1om|uoѴ�]uo�rĺ�Ųp�ƺ�ĺƏƔķ�ŲŲp�ƺ�ĺƏƐķ�-m7�
ŲŲŲp�ƺ�ĺƏƏƐ�-]-bmv|�b(���]uo�r

 ��&!� �ƒՊ b(���|u-mvrѴ-m|-|bom�
u;7�1;7��_b|;�l-||;u�bm=-u1|�om�7-��ƑƐĺ�
Ő-ő�$ƑŊ�;b]_|;7�l-]m;|b1�u;vom-m1;�
Ő�!ő�bl-];v�o=�u-|�0u-bmv��b|_�bv1_;lb1�
bm=-u1|�Ő-uuo�_;-7vő�bm�|_;����bm7�1;7�0��
endothelin-1 injection on day 7 and the 
v-l;�u-|�0u-bmv�om�7-��ƑƐ�ŐƐƓ�7-�v�-=|;u�
1;ѴѴ�|u-mvrѴ-m|-|bomőĺ�"1-Ѵ;�0-uĹ�Ɣllĺ�Ő0ő�
 �-m|b=b1-|bom�o=�|_;�r;u1;m|-];�bm=-u1|�
-u;-�bm����om�7-��ƑƐ�u;Ѵ-|b�;�|o�|_-|�om�7-��
ƕĺ��ѴѴ�7-|-�-u;�;�ru;vv;7�-v�l;-m�Ƽ�"�ĺ�
N�Ʒ�Ɣ�u-|v�bm�;-1_�]uo�rĺ�ŖŖŖp < .001 
-]-bmv|�b(���]uo�r
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b�"�vķ���vő��;u;�|u-mvrѴ-m|;7�bm|o�|_;�bm=-u1|�-u;-�o=�u-|�0u-bmvĺ�$o�
om;�]uo�rķ� -v� 1om|uoѴķ�omѴ��ƏĺƑѷ��"�ņ��""��-v� bmf;1|;7� bm|o� |_;�
bm=-u1|� -u;-ĺ� $�o� �;;hv� Ѵ-|;uķ� om� 7-�� ƑƐķ� =oo|rubm|� |;v|� �-v� r;u-
=oul;7�-]-bm�|o�;�-Ѵ�-|;�;==;1|v�om�|_;�0;_-�bou-Ѵ�o�|1ol;�0��1;ѴѴ�
|u-mvrѴ-m|-|bomĺ��m�7-��ƑƐķ�_�l-m�b(���|u-mvrѴ-m|-|bom�u;l-uh-0Ѵ��
7;1u;-v;7��!�-m]Ѵ;�o=�0o|_�_bm7� Ѵbl0v��_;m�1olr-u;7� |o� |_-|�om�
7-��ƕķ�-m7�|_;u;��-v�mo�vb]mb=b1-m|�7b==;u;m1;�bm��!�-m]Ѵ;v�0;|�;;m�
b(��Ŋ|u-mvrѴ-m|;7�u-|v�-m7�moul-Ѵ�1om|uoѴ�u-|vĺ��m�1om|u-v|ķ�|_;��!�
-m]Ѵ;v�o=�-mbl-Ѵv�|u;-|;7��b|_�_�l-m�b�"��ou�u-|����|u-mvrѴ-m|-|bom�
ou��"�� bmf;1|bom��;u;�mo|�u;7�1;7�1olr-u;7��b|_�|_ov;�om�7-��ƕ�
Őb]�u;�Ƒőĺ�$_;v;�7-|-�bm7b1-|;7�|_-|�b(���|u-mvrѴ-m|-|bom�blruo�;7�
behavioral outcome and recovered the motor disturbances caused 
0��bv1_;lb1��_b|;�l-||;u�bm=-u1|ĺ

ƒĺƒՊ|Պb(���|u-mvrѴ-m|-|bom�u;7�1;7�|_;�-u;-�o=�
ischemic white matter infarct

$o�;�-Ѵ�-|;�1_-m];v� bm� bm=-u1|bom�-u;-� bm7�1;7�0���$ŊƐ� bmf;1|bom�
-m7� -==;1|;7� 0�� 1;ѴѴ� |u-mvrѴ-m|-|bomķ� $ƑŊ�;b]_|;7��!� bl-];v� o=�
u-|� 0u-bmv��;u;� 1-r|�u;7�om�7-��ƕ� -m7�7-��ƑƐ� bm� |_;� v-l;� u-|vĺ�
";�;m�7-�v�-=|;u��$ŊƐ� bmf;1|bom� Ő7-��ƕőķ� -�_�r;ubm|;mv;�-u;-��-v�
=o�m7� bm�|_;��$ŊƐŊbmf;1|;7� ��ķ� bm7b1-|bm]�|_-|�|_;�lo7;Ѵ�o=��_b|;�
l-||;u�bm=-u1|�bm�u-|�0u-bm��-v�v�11;vv=�ѴѴ��;v|-0Ѵbv_;7�Őb]�u;�ƒ-őĺ�
$�o��;;hv�-=|;u��-ubo�v�1;ѴѴ�|u-mvrѴ-m|-|bomv�ou��"��bmf;1|bom�Ő7-��
ƑƐőķ�|_;�bm=-u1|�vb�;��-v�;�-lbm;7�-]-bmĺ��=|;u�|_-|ķ�u;Ѵ-|b�;�bm=-u1|�
-u;-�Ő7-��ƑƐņ7-��ƕő��-v�;�-Ѵ�-|;7�-v�-m�bm7;��|o�u;=Ѵ;1|��_b|;�l-|-
|;u�7-l-];ĺ��Ѵ|_o�]_�|_;�u;Ѵ-|b�;�bm=-u1|�-u;-�|u;-|;7��b|_�_�l-m�
b�"��-m7�u-|����|u-mvrѴ-m|-|bom��-v�u;7�1;7�|o�-0o�|�ƑƏѷķ�|_;u;�
�-v�mo�vb]mb=b1-m|�7b==;u;m1;�0;|�;;m�|_;v;�|�o�]uo�rv�-m7�|_;�
ƏĺƑѷ��"�Ŋbmf;1|;7� ]uo�r� Őb]�u;� ƒ-ķ0őĺ� $_;v;� 7-|-� bm7b1-|;� |_-|�
_�l-m� b�"�� ou� u-|� ��� |u-mvrѴ-m|-|bom� 7b7� mo|� blruo�;� �$ŊƐŊ
bm7�1;7��_b|;�l-||;u� bm=-u1|ĺ�$_;� u;Ѵ-|b�;� bm=-u1|� -u;-� bm�_�l-m�
b(��Ŋ|u-mvrѴ-m|;7� ]uo�rķ� _o�;�;uķ� �-v� 7u-l-|b1-ѴѴ�� u;7�1;7�
�_;m�1olr-u;7��b|_�|_;�o|_;u�]uo�rv� Őb]�u;�ƒ0őĺ�$_;v;�u;v�Ѵ|v�
7;lomv|u-|;�|_-|�b(���|u-mvrѴ-m|-|bom�-||;m�-|;7�bv1_;lb1��_b|;�
matter damage.

ƒĺƓՊ|Պb(���|u-mvrѴ-m|-|bom�ruolo|;7�u;l�;Ѵbm-|bom�
in white matter infarct

��;Ѵbm��-v�v|-bm;7��b|_���� |o�-vv;vv� |_;�7;l�;Ѵbm-|bm]� Ѵ;vbomĺ�
�m�7-��ƕķ�_bv|oѴo]b1-Ѵ�o0v;u�-|bom�v_o�;7�|_-|�|_;��$ŊƐŊbmf;1|;7�
-u;-��-v�mo|�v|-bm;7��b|_����Őb]�u;�Ɠ-őĺ�$_;�0o�m7-u��o=�7;l�-
;Ѵbm-|bom��-v� ;�b7;m|� �m7;u� _b]_;u�l-]mb=b1-|bom� -m7� |_;� 0uo-7�
-u;-�bm�|_;�����-v�7;l�;Ѵbm-|;7�Őb]�u;�Ɠ-őĺ�$_;v;�7-|-�bm7b1-|;7�
|_-|� |_;�l�;Ѵbm� v_;-|_��-v�7-l-];7� bm��$ŊƐŊbmf;1|;7� ��� -m7�;v-
|-0Ѵbv_l;m|�o=��_b|;�l-||;u�bm=-u1|�lo7;Ѵ��-v�1om=bul;7ĺ��m�7-��
ƑƐķ� |_;� bm=-u1|� Ѵ;vbom��-v� u;7�1;7�-m7� u;l�;Ѵbm-|bom��-v� u;1o]-
mb�;7�bm��$ŊƐŊ|u;-|;7����o=�b(��Ŋ|u-mvrѴ-m|;7�u-|vķ�1olr-u;7��b|_�
|_;��"�Ŋbmf;1|;7�]uo�r� Őb]�u;�Ɠ0őĺ��;b|_;u� _�l-m� b�"��mou� u-|�
��� |u-mvrѴ-m|-|bomķ� _o�;�;uķ� v_o�;7� |_bv� ;==;1|� Őb]�u;�Ɠ0őĺ�$o�

 ��&!� �ƓՊ b(���|u-mvrѴ-m|-|bom�blruo�;7�u;l�;Ѵbm-|bom�bm�
bv1_;lb1��_b|;�l-||;u�Ѵ;vbomĺ�$o�t�-m|b=��u;l�;Ѵbm-|bom�bm�|_;�
bmf�u;7���ķ�|_;��oѴ�l;�o=�|_;�l�;Ѵbm-|;7�����-v�l;-v�u;7��vbm]�
v;ub-Ѵ�0u-bm�v;1|bomv�v|-bm;7��b|_�Ѵ��oѴ�=-v|�0Ѵ�;�Ő��őĺ�Ő-ő����
v|-bmbm]�bl-];�o=��_b|;�l-||;u�bmf�u��-=|;u�ƕ�7-�v�;m7o|_;ѴbmŊƐ�
bmf;1|bomĺ�	;l�;Ѵbm-|;7�Ѵ;vbom�bm�|_;�u-|�0u-bm�v;1|bom��-v�;�b7;m|�
�m7;u�_b]_;u�l-]mb=b1-|bom�Őub]_|őĺ�Ő0ő�$�rb1-Ѵ����v|-bmbm]�bl-];v�o=�
u-|�0u-bm�v;1|bomv�om�7-��ƑƐ�bm�;-1_�]uo�rĺ�"1-Ѵ;�0-uvĹ�ƔƏƏ�μl�ŐѴ;=|�
1oѴ�lmő�-m7�ƑƏƏ�μl�Őub]_|�1oѴ�lmőĺ�Ő1ő� �-m|b=b1-|bom�o=�7-l-];7�
���om�7-��ƑƐĺ��ѴѴ�7-|-�-u;�;�ru;vv;7�-v�l;-m�Ƽ�"�ĺ�N = 5 rats in 
;-1_�]uo�rĺ�Ŗp�ƺ�ĺƏƔ�-m7�ŖŖp�ƺ�ĺƏƐ�-]-bmv|�b(���]uo�r
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t�-m|b=�� u;l�;Ѵbm-|bom� bm� |_;� bmf�u;7� ��ķ� |_;� �oѴ�l;� o=� |_;�l�-
;Ѵbm-|;7�����-v�l;-v�u;7��vbm]�v;ub-Ѵ�0u-bm�v;1|bomv�v|-bm;7��b|_�
��ĺ�$_;�-m-Ѵ�vbv�u;�;-Ѵ;7�|_-|�|_;� b(��Ŋ|u-mvrѴ-m|;7�u-|v�l-7;�
-�vb]mb=b1-m|�u;1o�;u��bm�����oѴ�l;ķ�1olr-u;7��b|_�|_ov;�bm�o|_;u�
]uo�rv� Őb]�u;�Ɠ1őĺ�$_;v;�7-|-� v�]];v|;7� |_-|� b(��� |u-mvrѴ-m|--
|bom�blruo�;7�u;l�;Ѵbm-|bom�bm�|_;�bmf�u;7��_b|;�l-||;u�-m7�1om-
|ub0�|;7�|o�|_;�u;1o�;u��o=���ĺ

ƒĺƔՊ|Պ$u-mvrѴ-m|;7�b(��v�v�u�b�;7�-m7�
retained their endothelial characteristics for 
two weeks in rat brain, while transplanted iPSCs 
v�u�b�;7�-m7�0;]-m�|o�;�b|�|_;��m7b==;u;m|b-|;7�
state under this condition

	o�0Ѵ;�bll�mo_bv|o1_;lb1-Ѵ�v|-bmbm]�=ou�-�_�l-m�1�|orѴ-vl�vr;-
1b=b1� -m|b0o7�� Ő"$��ƐƑƐő� -m7� ;m7o|_;Ѵb-Ѵ� 1;ѴѴ� l-uh;uv� Ő�	ƒƐ� ou�
�)ő� u;�;-Ѵ;7� |_-|� "$��ƐƑƐŊrovb|b�;� 1;ѴѴv� ;�ru;vv;7� ;m7o|_;Ѵb-Ѵ�
l-uh;uvķ�bm7b1-|bm]�|_-|�|u-mvrѴ-m|;7�b(��v�v�u�b�;7�-m7�l-bm|-bm;7�
|_;�1_-u-1|;ubv|b1v�o=�;m7o|_;Ѵb-Ѵ�1;ѴѴv�=ou�Ƒ��;;hv�-=|;u�|u-mvrѴ-m|--
|bom�Őb]�u;�Ɣőĺ

$u-mvrѴ-m|;7� b(��v��;u;� Ѵ-0;Ѵ;7��b|_� -� _�l-m��	ƒƐ� -m|b0o7�ķ�
�_b1_�7o;v�mo|�Ѵ-0;Ѵ�u-|�;m7o|_;Ѵb-Ѵ�1;ѴѴvĺ��m�|_;�o|_;u�_-m7ķ�u-|�0Ѵoo7�
�;vv;Ѵv��;u;�v|-bm;7�0��-�!���ŊƐ�-m|b0o7�ķ��_b1_�u;-1|v�omѴ���b|_�|_;�
u-|�;m7o|_;Ѵb-Ѵ�1;ѴѴ�-m|b];mĺ�	o�0Ѵ;�bll�mov|-bmbm]�=ou�_�l-m��	ƒƐ�
-m7� !���ŊƐ� v_o�;7� |_-|� mo� _�l-m� �	ƒƐŊrovb|b�;� 1;ѴѴv� �;u;� bm|;-
]u-|;7�bm|o�|_;�_ov|��-v1�Ѵ-|�u;v�Őb]�u;�"Ƒőĺ�$_bv�u;v�Ѵ|�bm7b1-|;v�|_-|�
|_;�0;m;=b1b-Ѵ�;==;1|v�o=�|u-mvrѴ-m|;7�b(��v�om�bv1_;lb1�7;l�;Ѵbm-|bm]�
bmf�u��-u;�mo|�0;1-�v;�o=�ruolo|bom�o=�-m]bo];m;vbv�bm�|_;�bm=-u1|�-u;-ķ�
1om=bulbm]�o�u�ru;�bo�v�u;v�Ѵ|�Ő��;m|;v�;|�-Ѵĺķ�ƑƏƐƑőĺ

$o� ;�-lbm;� �_;|_;u� ;m]u-=|;7� b�"�v� v�u�b�;7� -m7� u;l-bm;7�
�m7b==;u;m|b-|;7� =ou� Ƒ� �;;hv� bm� u-|� 0u-bmķ� �;� �v;7� -m� -m|b0o7��
Ő!ŊƐƕő� -]-bmv|� ���� �ķ� -� l-uh;u� =ou� v|;lm;vv� o=� _�l-m� b�"�vĺ�
�ll�mov|-bmbm]��b|_�"$��ƐƑƐ�-m7�-m|bŊ������ Ő!ŊƐƕő�-m|b0o7b;v�
u;�;-Ѵ;7�|_-|�|u-mvrѴ-m|;7�_�l-m�b�"�v�v�u�b�;7�-m7�u;l-bm;7��m-
7b==;u;m|b-|;7�Ɛ�7-��-=|;u� |u-mvrѴ-m|-|bom� Őb]�u;�"ƒ-őĺ�$�o��;;hv�
-=|;u� |u-mvrѴ-m|-|bomķ� "$��ƐƑƐŊrovb|b�;� b�"�v� v�u�b�;7� -m7� v|bѴѴ�

;�bv|;7� bm� |_;� |u-mvrѴ-m|;7�-u;-�o=� u-|�0u-bmĺ�$_;� vb]m-Ѵ�o=� ���� ��
bm�"$��ƐƑƐŊrovb|b�;�1;ѴѴvķ�_o�;�;uķ��-v�u;7�1;7�Őb]�u;�"ƒ0őķ�v�]-
];v|bm]� |_-|� |u-mvrѴ-m|;7� b�"�v�0;]-m� |o�;�b|� |_;��m7b==;u;m|b-|;7�
v|-|;�-m7�7b==;u;m|b-|;�bm|o�vol;�1;ѴѴ�|�r;Ővőĺ

ƒĺѵՊ|Պb(���|u-mvrѴ-m|-|bom�bm1u;-v;7�
oligodendrocyte lineage cells, suppressed 
inflammation, and inhibited reactive astrocytogenesis 
in ischemic demyelinating lesion

��;Ѵbm� v_;-|_v� -u;� ruo7�1;7� 0�� l-|�u;� ��� 7b==;u;m|b-|;7� =uol�
���vĺ� $o� ;�-Ѵ�-|;� �_;|_;u� 1;ѴѴ� |u-mvrѴ-m|-|bom� -==;1|v� ��� Ѵbm;-
-];� 1;ѴѴvķ� |_;���;u;� v|-bm;7� 0�� -m��Ѵb]Ƒ� -m|b0o7�ĺ� o�u|;;m� 7-�v�
-=|;u�|u-mvrѴ-m|-|bomķ�o�u�u;v�Ѵ|v�v_o�;7�|_-|�|_;�7;mvb|��o=��Ѵb]ƑŊ
rovb|b�;�1;ѴѴv��-v�vb]mb=b1-m|Ѵ�� bm1u;-v;7� bm� bv1_;lb1�7;l�;Ѵbm-|bm]�
Ѵ;vbom�o=�b(��Ŋ|u-mvrѴ-m|;7�u-|vķ�1olr-u;7��b|_�_�l-m�b�"�Ŋ�ou�u-|�
��Ŋ|u-mvrѴ-m|;7ķ�ou��"�Ŋbmf;1|;7�-mbl-Ѵv�Őb]�u;�ѵőĺ

�m=Ѵ-ll-|bom��-v�;�-Ѵ�-|;7�0��bll�mov|-bmbm]��vbm]�-m��	ŊƐ�-m|b-
0o7�ķ��_b1_�Ѵ-0;Ѵv�-1|b�-|;7�lb1uo]Ѵb-�-m7�l-1uor_-];vĺ�$u-mvrѴ-m|;7�
_�l-m� 1;ѴѴv� �;u;� Ѵ-0;Ѵ;7� 0�� -� "$��ƐƑƐ� -m|b0o7�ĺ� �m� 7-�� ƑƐķ� bm-
1u;-v;7� �	ŊƐŊrovb|b�;� 1;ѴѴv� �;u;� o0v;u�;7� bm� |_;� bv1_;lb1� 7;l�;-
Ѵbm-|bm]� Ѵ;vbomĺ��o�vb]m-Ѵ��-v�o0v;u�;7� bm�|_;�1om|u-Ѵ-|;u-Ѵ�vb7;� Ő��őĺ�
$u-mvrѴ-m|;7�b(��v�vb]mb=b1-m|Ѵ��u;7�1;7�|_;��	ŊƐŊrovb|b�;�1;ѴѴv�1ol-
r-u;7� �b|_� o|_;u� ]uo�rvķ� bm7b1-|bm]� |_-|� b(��� |u-mvrѴ-m|-|bom� v�r-
ru;vv;7�|_;�bm=Ѵ-ll-|ou��u;vromv;�bm��$ŊƐ�bmf�u;7�u;]bom�Őb]�u;�ƕőĺ

�=|;u� bmf�u�ķ� -v|uo1�|;v� bm� -m7� -uo�m7� |_;� bmf�u;7� u;]bom� bm-
1u;-v;� |_;bu� �oѴ�l;� -m7� ;�ru;vvbom� o=� ���ĺ� $_;v;� 1;ѴѴv� -u;�
1-ѴѴ;7� u;-1|b�;� -v|uo1�|;v� Ő=ou� u;�b;�ķ� v;;� �v1-u|bmķ� ��bѴѴ;l-�7ķ�
�-uubѴѴoŊ7;ķ�ş��ĺķ�ƑƏƐƖőĺ�);�v|-bm;7� |_;� v;1|bomv�o=��$ŊƐŊbmf�u;7�
brains to detect reactive astrocytes in ischemic demyelinating le-
vbom�om�7-��ƑƐ�Őb]�u;�Ѷőĺ��o�vb]m-Ѵ�o=������-v�o0v;u�;7�bm�|_;�
bm|-1|����Ő���bm�b]�u;�Ѷőĺ����1om|u-v|ķ�u;-1|b�;�-v|uo1�|;v�-rr;-u;7�
bm�|_;��$ŊƐŊbm7�1;7� bv1_;lb1�7;l�;Ѵbm-|bm]�-u;-� Őb�"�ķ���ķ��"��
bm�b]�u;�Ѷőĺ�$u-mvrѴ-m|-|bom�o=� b(��vķ�_o�;�;uķ� vb]mb=b1-m|Ѵ��7;-
1u;-v;7�|_;�m�l0;u�o=����Ŋrovb|b�;�1;ѴѴv�bm�7;l�;Ѵbm-|bm]�Ѵ;vbom�
Őb(���bm�b]�u;�Ѷőĺ

 ��&!� �ƔՊ b�"�Ŋ7;ub�;7��-v1�Ѵ-u�
;m7o|_;Ѵb-Ѵ�1;ѴѴv�Őb(��vő�v�u�b�;7�
=ou�ƐƓ�7-�v�-=|;u�|u-mvrѴ-m|-|bomĺ�
$u-mvrѴ-m|;7�b(��v��_b1_�;�ru;vv;7�-�
_�l-mŊ7;ub�;7�1;ѴѴ�l-uh;u�Ő"$��ƐƑƐő�
-Ѵvo�;�ru;vv;7�;m7o|_;Ѵb-Ѵ�l-uh;uvķ��	ƒƐ�
Ő-ő�-m7��om�)bѴѴ;0u-m7�=-1|ou�Ő�)ő�Ő0őĺ�
��1Ѵ;b�Ő0Ѵ�;ő��;u;�v|-bm;7�0���o;1_v|�
ƒƒƒƓƑĺ�"1-Ѵ;�0-uvĹ�ƔƏ�μm



ՊՍ�Պ |�ՊƕѵƕXU et al.

ƓՊ |Պ	�"�&""���

);� ru;�bo�vѴ�� u;rou|;7� |_-|� |u-mvrѴ-m|-|bom� o=� �(��v� ru;r-u;7�
=uol�u-|�0u-bm�blruo�;7�|_;�0;_-�bou-Ѵ�o�|1ol;�-m7�ruolo|;7�u;-
l�;Ѵbm-|bom�bm�|_;�u-|�lo7;Ѵ�o=��_b|;�l-||;u�bm=-u1|�Ő��;m|;v�;|�-Ѵĺķ�
ƑƏƐƑőĺ�$_;�l-fou�o0v|-1Ѵ;v�=ou�1Ѵbmb1-Ѵ�-rrѴb1-|bom�o=�|_;v;�=bm7bm]v�
-u;�|_;�7b==b1�Ѵ|��o=�o0|-bmbm]�-�1;u|-bm�-lo�m|�o=�_�l-m��-v1�Ѵ-u�
;m7o|_;Ѵb-Ѵ�1;ѴѴv�-m7�|_;�ruo0Ѵ;l�o=��;mo]u-=|�u;f;1|bom�Ő�m7;uvom�
;|�-Ѵĺķ�ƑƏƐƐőĺ� �m� |_bv� v|�7�ķ��;� =o�m7� |_-|� |u-mvrѴ-m|-|bom�o=� b(��v�
u;1o�;u;7�Ѵo1olo|ou�7;=b1b|ķ�u;7�1;7�bm=-u1|��oѴ�l;ķ�-m7�ruolo|;7�
u;l�;Ѵbm-|bomķ�|_�v�-l;Ѵbou-|bm]�bv1_;lb1�v|uoh;�bm�|_;�u-|�lo7;Ѵ�o=�

�_b|;�l-||;u� bm=-u1|ĺ��lrѴo�l;m|�o=� b(��v�=ou�|u;-|l;m|�o=��_b|;�
l-||;u�bm=-u1|�1-m�1bu1�l�;m|�|_;�o0v|-1Ѵ;v�7;v1ub0;7�-0o�;ĺ�buv|ķ�
-�7;vbu-0Ѵ;�-lo�m|�o=�_�l-m��-v1�Ѵ-u�;m7o|_;Ѵb-Ѵ�1;ѴѴv�1-m�0;�o0-
|-bm;7�=uol�|_;� b�"�1;ѴѴ� v|o1hĺ�";1om7ķ� b(���|u-mvrѴ-m|-|bom� bv�;�-
r;1|;7�|o�;�oh;�mo��;mo]u-=|�u;f;1|bomĺ

);�|ub;7�v;�;u-Ѵ��-�v�o=�7b==;u;m|b-|bm]�b�"�v�bm|o��-v1�Ѵ-u�;m-
7o|_;Ѵb-Ѵ�1;ѴѴvĺ��lom]�|_;l��;�-7or|;7�|_;�l;|_o7�;v|-0Ѵbv_;7�0��
�brrl-mm�-m7�o|_;uv�Ő�brrl-mm�;|�-Ѵĺķ�ƑƏƐƓķ�ƑƏƐƑőĺ�$_;�1;ѴѴv�o0|-bm;7�
0��|_bv�l;|_o7�_-�;�0;;m�u;rou|;7�|o�;�ru;vv�;m7o|_;Ѵb�lŊvr;1b=b1�
l!��vķ� v�1_� -v� |_;� ;m7o|_;Ѵb-Ѵ� 1;ѴѴŊvr;1b=b1� -7_;vbom� loѴ;1�Ѵ;�
�"���Ő	;Ѵvbm]�;|�-Ѵĺķ�ƑƏƐѶő�-m7�v;�;u-Ѵ�0u-bm�;m7o|_;Ѵb�lŊvr;1b=b1�
|u-mvrou|;uv� Ő�brrl-mm� ;|� -Ѵĺķ� ƑƏƐƑőĺ� $_;� ;m7o|_;Ѵb-Ѵ� 1;ѴѴv��;� o0-
|-bm;7�Őb(��vő�7bvrѴ-�;7�1_-u-1|;ubv|b1�;m7o|_;Ѵb-Ѵ�1;ѴѴ�lour_oѴo]��
-m7�;�_b0b|;7�|_;�-0bѴb|��|o��r|-h;��1Ŋ�	�ķ�om;�o=�|_;�1_-u-1|;ubv|b1v�
o=��-v1�Ѵ-u�;m7o|_;Ѵb-Ѵ�1;ѴѴv�Őb]�u;�Ɛőĺ��Ѵ|_o�]_�b|��-v�u;rou|;7�|_-|�
|_;�1;ѴѴv�o0|-bm;7�0��|_bv�l;|_o7�;�ru;vv;7�Ѵo��Ѵ;�;Ѵv�o=�ruo|;bmv�
-m7�l!���=ou��	ƒƐķ��)ķ�-m7�(�Ŋ1-7_;ubm�Ő	;Ѵvbm]�;|�-Ѵĺķ�ƑƏƐѶőķ�-Ѵ-
lov|�-ѴѴ�b(��v�;�ru;vv;7�;m7o|_;Ѵb-Ѵ�l-uh;uvķ�v�1_�-v�(�Ŋ1-7_;ubmķ�
�	ƒƐķ��)ķ�-m7�|b]_|�f�m1|bom�ruo|;bmv�Ő,�ŊƐķ�o11Ѵ�7bmķ�1Ѵ-�7bmŊƔőķ�
-v�v_o�m�bm�b]�u;�Ɛ0ĺ�$_;�7bv1u;r-m1��0;|�;;m�|_;�ru;�bo�v�u;rou|�
-m7�o�uv�u;l-bmv��m7;|;ulbm;7ĺ��m;�rovvb0bѴb|��=ou�|_bv�7bv1u;r-m1��
bv�|_;�7b==;u;m1;�bm�b�"�1;ѴѴv��v;7�bm�|_;bu�v|�7b;v�-m7�o�uvĺ�$o�=�u|_;u�
1om=bul� |_-|� b(��v� -u;�bona fide� ;m7o|_;Ѵb-Ѵ� 1;ѴѴvķ� |�0;� =oul-|bom�
-vv-���-v�r;u=oul;7ĺ�$_;v;�1;ѴѴv�;�_b0b|;7�|_;�-0bѴb|��|o�=oul�|�0;v�
bm�|_;�ru;v;m1;�o=�(���Őb]�u;�Ɛ0őĺ�!;1;m|Ѵ���brrl-mmŝv�]uo�r�7;-
�;Ѵor;7�|_;�l;|_o7�|o�v_ou|;m�7b==;u;m|b-|bom�|bl;�Ő�oѴѴl-mm�;|�-Ѵĺķ�
ƑƏƐƕőĺ� �u|_;u� v|�7�� bv� m;;7;7� |o� 7;�;Ѵor� |_;� b�"� 7b==;u;m|b-|bom�
|;1_moѴo]���b|_�v_ou|;u�|bl;ķ�vblrѴ;u�ruo1;vvķ�-m7�_b]_;u�r�ub|�ĺ

);�|u-mvrѴ-m|;7�b(��vķ�u-|���vķ�-m7�_�l-m�b�"�v�bm|o�|_;�vb|;�
o=�7;l�;Ѵbm-|bom�ƕ�7-�v�-=|;u� bm7�1|bom�o=� |_;� bm=-u1|ĺ��lom]� |_;�
1;ѴѴv� |u-mvrѴ-m|;7ķ� omѴ�� b(��v� v_o�;7� 0;m;=b1b-Ѵ� ;==;1|v� om��_b|;�
l-||;u� bm=-u1|�Őb]�u;v�Ƒķ�ƒķ�Ɠķ�ѵķ�ƕ�-m7�Ѷőĺ�	o�0Ѵ;�bll�mov|-bmbm]�
�b|_�-�_�l-m�1�|orѴ-vl�vr;1b=b1�-m|b0o7�ķ�"$��ƐƑƐķ�-m7�-m|b0o7-
b;v�-]-bmv|�;m7o|_;Ѵb-Ѵ�l-uh;uv� u;�;-Ѵ;7� |_;�v�u�b�-Ѵ�o=� b(��v�-m7�
|_;bu�l-bm|;m-m1;�o=�;m7o|_;Ѵb-Ѵ�1_-u-1|;ubv|b1v�Ƒ��;;hv�-=|;u�|u-mv-
rѴ-m|-|bom� Őb]�u;� Ɣőĺ� !-|� ��v� �;u;� ru;�bo�vѴ�� v_o�m� |o� v�u�b�;�
=ou�Ƒ��;;hv�-=|;u�|u-mvrѴ-m|-|bom�Ő��;m|;v�;|�-Ѵĺķ�ƑƏƐƑőķ�-m7�_�l-m�
b�"�v��;u;�-Ѵvo�v_o�m�bm�|_bv�v|�7��|o�v�u�b�;�=ou�|_;�v-l;�r;ubo7�
Őb]�u;� "ƒőĺ� $_�vķ� b|� bv� v�]];v|;7� |_-|�l-bm|;m-m1;� o=� ;m7o|_;Ѵb-Ѵ�
1_-u-1|;ubv|b1v�bv�1u�1b-Ѵ�|o�|_;�|_;u-r;�|b1�;==;1|�o=�b(���|u-mvrѴ-m-
|-|bom�om��_b|;�l-||;u�bm=-u1|ĺ

�Ѵ|_o�]_��;mo]u-=|�u;f;1|bom�bv�-�l-fou�o0v|-1Ѵ;�|o�v|�7�bm]�_�-
l-mŊ7;ub�;7�1;ѴѴv�bm�ru;1Ѵbmb1-Ѵ�-mbl-Ѵ�lo7;Ѵv�Ő�;Ѵ7b1h�;|�-Ѵĺķ�ƑƏƐѶőķ�
�;�7b7�mo|�o0v;u�;�-m��;�b7;m1;�o=�bll�m;�u;f;1|bom�bm�_�l-m�b�"��
ou�b(��Ŋ|u-mvrѴ-m|;7�u-|vĺ�"ol;�v|�7b;v�_-�;�u;rou|;7�|_;�v�11;vv�
o=�|u-mvrѴ-m|-|bom�o=�_�l-m�m;�u-Ѵ�v|;l�1;ѴѴv�bm|o�u-|�0u-bmv�Ő	--7b�
;|� -Ѵĺķ� ƑƏƐƏĸ� �;om]� ;|� -Ѵĺķ� ƑƏƏƒĸ� �b� ;|� -Ѵĺķ� ƑƏƐƔĸ� ,-Ѵ=-� ;|� -Ѵĺķ� ƑƏƐƖőĺ�
$_;v;�u;v�Ѵ|v�l-��0;�;�rѴ-bm;7�0��|_;�0u-bm�0;bm]�-m�bll�m;Ŋrub�-
bѴ;];7�vb|;�=ou�|u-mvrѴ-m|-|bomķ�;m-0Ѵbm]��;mo]u-=|�|o�v�u�b�;�bm�|_;�
0u-bm�=ou�;�|;m7;7�r;ubo7v�o=�|bl;��b|_o�|�bll�m;�u;f;1|bom�Ő�-uh;u�
ş��bѴѴbm]_-lķ�ƐƖƕƕőĺ�$_;u;�bv�-Ѵvo�-�rovvb0bѴb|��|_-|�_�l-m�b�"�v�-m7�
b(��v� _-�;� -� vblbѴ-u� bll�molo7�Ѵ-|ou�� =�m1|bom� -v� |_-|� o=� 0om;�
l-uuo��l;v;m1_�l-Ѵ�v|;l�1;ѴѴv�bm�|_;�_ov|�0u-bm�Ő�o_-l-7�;|�-Ѵĺķ�

 ��&!� �ѵՊ b�"�Ŋ7;ub�;7��-v1�Ѵ-u�;m7o|_;Ѵb-Ѵ�1;ѴѴ�Őb(��ő�
|u-mvrѴ-m|-|bom�bm1u;-v;7�oѴb]o7;m7uo1�|;�Ő��ő�Ѵbm;-];�1;ѴѴv�bm�
;m7o|_;ѴbmŊƐŊbmf;1|;7�bm|;um-Ѵ�1-rv�Ѵ;ĺ�Ő-ő�!;ru;v;m|-|b�;�0ub]_|�
=b;Ѵ7�bl-];v�o=�|_;�bm=-u1|�Ѵ;vbom�bm�;-1_�]uo�r�om�7-��ƑƐĺ�"1-Ѵ;�
bars: 200 μlĺ�Ő0ő��b]_;u�l-]mb=b1-|bom�bl-];v�o=�|_;�bmv;|v�bm�Ő-őĺ�
���Ѵbm;-];�1;ѴѴv��;u;�v|-bm;7�0��-m��Ѵb]Ƒ�-m|b0o7�ĺ���1Ѵ;b�Ő0Ѵ�;ő�
�;u;�v|-bm;7�0���o;1_v|�ƒƒƒƓƑĺ�"1-Ѵ;�0-uvĹ�ƔƏ�μm
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 ��&!� �ƕՊ b�"�Ŋ7;ub�;7��-v1�Ѵ-u�;m7o|_;Ѵb-Ѵ�1;ѴѴ�Őb(��ő�|u-mvrѴ-m|-|bom�v�rru;vv;7�bm=Ѵ-ll-|ou��u;vromv;�bm�bv1_;lb1�7;l�;Ѵbm-|bm]�
Ѵ;vbomĺ�Ő-ő�!;ru;v;m|-|b�;�0ub]_|�=b;Ѵ7�bl-];v�o=�|_;�bm=-u1|�Ѵ;vbom�bm�;-1_�]uo�r�om�7-��ƑƐĺ�"1-Ѵ;�0-uvĹ�ƔƏƏ�μlĺ�Ő0ő��b]_;u�l-]mb=b1-|bom�
bl-];v�o=�|_;�bmv;|v�bm�Ő-őĺ���Ѵo��1om1;m|u-|bom�o=�-m��	ŊƐ�-m|b0o7���-v��v;7�|o�v|-bm�-1|b�-|;7�lb1uo]Ѵb-��b|_�vb]m-Ѵ�-lrѴb=b1-|bom�0��-�$"��
v�v|;lĺ�$_;m�|_;�1;ѴѴv��;u;�Ѵ-0;Ѵ;7��b|_�-�"$��ƐƑƐ�-m|b0o7�ĺ���1Ѵ;b�Ő0Ѵ�;ő��;u;�v|-bm;7�0���o;1_v|�ƒƒƒƓƑĺ�"1-Ѵ;�0-uvĹ�ƑƏƏ�μm
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ƑƏƐƒőĺ�";�;u-Ѵ�-u|b1Ѵ;v�_-�;�u;rou|;7�|_-|�|u-mvrѴ-m|;7�_�l-m�b�"�v�
ou� b�"�Ŋbm7�1;7�=�m1|bom-Ѵ�1;ѴѴv�v�u�b�;7�bm�-mbl-Ѵ�0u-bmv� Ő�_-��;|�
-Ѵĺķ� ƑƏƐƓĸ� �-�-b� ;|� -Ѵĺķ� ƑƏƐƏĸ� �-lķ� �o�u�ķ� �-ulb1_-;Ѵķ� ş� ";]�u-ķ�
ƑƏƐƓĸ�)-m]�;|�-Ѵĺķ�ƑƏƐƒőĺ��m�|_;�1-v;�o=�1Ѵbmb1-Ѵ�-rrѴb1-|bomķ�_o�;�;uķ�
�|lov|�1-u;�l�v|�0;� |-h;m� |o�-�ob7��;mo]u-=|� u;f;1|bomķ�-v�-ѴѴ� |_;�
u;rou|v�v_o�bm]�mo�u;f;1|bom�_-�;�0;;m�om�_�l-m�1;ѴѴv�|u-mvrѴ-m|;7�
bm�-mbl-Ѵ�0u-bmvĺ��m�|_bv�u;]-u7ķ�;lrѴo�l;m|�o=�b(��v�bm�|_;u-r��=ou�
�_b|;�l-||;u�bm=-u1|�v;;lv�l�1_�v-=;u�1olr-u;7�|o�|_-|�o=�momŊ_�-
man cells.

�ll�mo=Ѵ�ou;v1;m1;�v|-bmbm]�=ou�"$��ƐƑƐ�v_o�;7�|_-|�|u-mv-
rѴ-m|;7� b�"�v� v�u�b�;7� =ou� ƐƓ� 7-�v� -=|;u� |u-mvrѴ-m|-|bom� Őb]�u;�

"ƒ0őĺ�$_;�;�ru;vvbom�Ѵ;�;Ѵ�o=������ķ�-�l-uh;u�=ou�v|;lm;vvķ�bm�|_;v;�
1;ѴѴv��-v�l�1_� Ѵo�;u�-=|;u�ƐƓ�7-�vķ�1olr-u;7�|o� |_-|� bm� |_;�1;ѴѴv�
Ɛ�7-��-=|;u�|u-mvrѴ-m|-|bomķ�bm7b1-|bm]�|_-|�|u-mvrѴ-m|;7�b�"�v�_-7�
;�b|;7� |_;� �m7b==;u;m|b-|;7� v|-|;��b|_bm� ƐƓ� 7-�v� Ő1olr-u;� b]�u;�
"ƒ-ķ0őĺ��m�|_bv�v|�7�ķ��;�7b7�mo|�;�-lbm;��_b1_�|�r;Ővő�o=�b�"�v�7b=-
=;u;m|b-|;7ĺ��-�-b�-m7�o|_;uv�u;rou|;7�|_-|�|u-mvrѴ-m|;7�b�"�v�Ѵ;7�
|o�|_;�=oul-|bom�o=�|ub7;ul-Ѵ�|;u-|ol-v��_b1_�7;Ѵ-�;7�|_;�u;1o�-
;u��o=�v|uoh;�Ő�-�-b�;|�-Ѵĺķ�ƑƏƐƏőĺ��m�|_bv�v|�7�ķ�b�"��|u-mvrѴ-m|-|bom�
m;b|_;u��ouv;m;7�0;_-�bou-Ѵ�o�|1ol;�mou�bm1u;-v;7�bm=-u1|��oѴ�l;�
7�ubm]� |_;� r;ubo7��;� o0v;u�;7ĺ� �m� ;�|u;l;� 1-u;�l�v|� 0;� |-h;mķ�
_o�;�;uķ� |o� ;lrѴo�� _b]_Ѵ�� r�ub=b;7� b(��� ru;r-u-|bomķ� �b|_o�|�

 ��&!� �ѶՊ b�"�Ŋ7;ub�;7��-v1�Ѵ-u�
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