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� ʇɨ*Ȗǳƥɻļ(¥ɐ�:ɀɏ$	9�ɰĝ'ʄÙ6ʄƽɝ>ɉƁ�:�

4(*ʮƝ$	:�%�ş˦$	:�ʇɨ)ʮƝţ(*��Ǧɸȱɀɏ$	:

�%��Ě��ʜǯ�#
:��ƹ�'Ñǡ6°ʀ(79ŧʢ�;:ǤȃìŠ

(£
�ȂȌ'ɸȱ��ƾȌ(ʇɨÂ-°¿�#�1��%�	:˵ Ąŉ-1 �˶ 

Ą ŉ-1. 

 
Ŀ˽ũưţʇɨǤ(£�ʇɨɸȱƖǶ�  

ò˽ƖǶɸȱ�8)ɞʞǝÉ(7:ʇɨǔǢ 

� ʇɨ*�Ȏļ�ĥʞļ�ÂȎļ) 3")ļ�8':�ĥʞļ*Àʇɨæ)ȹ

85%>ä4�ⅠĉQ��P��Ⱦɜˎčʞ�ɌɉɲȾɜ$	:O�cRCc'&

$ƸŮ�;#
9� ʇɨǤȃ(£�ƖǶɸȱ*ʇɨĥʞÂ(°¿�:� 

� ɸȱƖǶ�Ƕ��ʇɨ$*�ƖǶɸȱ�8)ɞʞ6\�iMʞŮË)ǝÉ�

ǆȗ�ɸȱƖǶʶȤ$)ʇɨQ��P�Ɍɉ)ȇȄÞ'&�Ƕ��ʇɨĥʞǔ

Ǣ>���#ʮƝţ�Ĝ=;:�%$ʄƽɝ�¦��:��)7�(ʇɨɸȱ

ƖǶ*ʄƽɝ>ɟ��˄ȴ'ȂŪ$	:(5��=8��ǲć1$ʇɨɸȱƖ
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Ƕ(Į�#�ɯȌ(ɫň$Ǹ
8;#
:ǇȈǊ*ġć���ʮƝţ�Ĝ=;

�Ŗ)ʇɨȣƵɺ(®ġ�#
:)�ǲǭ$	:�����ɸȱ°¿>£�ǔ

Ǣʇɨ(Į�:ʇɨȣƵ$*�ɺŖ)żɆìŠȊȃǰ�˯���)�Ŗ*�ɰ

$	:�%�Ș8;#
: 1-3� 

� �8(�ƖǶɸȱ�°¿��ʇɨ$*�õƠ(��iȱ)°¿�28; 4-7�

ǤȃĹŲ$Ÿç>ʑʚ��ŸçƈȞȾɜ)ŲĻ��iȲ6��iɀɏ-)ȣÝ

>ĩƞ(��:����!#�ɸȱƖǶ(Ú�#��iȱƖǶ>ŶÐ�:ǇȈ

Ǌ�ȣƵǪ)żɆìŠ(%!#)ǴŦȌ'�ːȰ%'9ř: 3,8-16��;1$(

Va�Cdɵ 11,15,17-196Ÿ VEGF ɵ 11,15,20-22>Ǹ
�ʇɨɸȱ���iȱƖǶŶ

ÐȈǊ*ʐ28;#����Va�Cd(*¾ȀŶÐ(£�ƞũưţ6ȖĆ�

Ɯ(£�˹ƾȌ'ɋÂ˘˵Va�CdɋÂ˘˶11,15,23�Ÿ VEGFȈǊ$*ʇɨ)

�êȠɁÃǶ�ɰ(£�ȠɁ˰ȅţʇɨȃ˵ ˜Ǉţ)ʇɨ�Ȏ˘Ĩ˶11,16'&)

˄ȴ'Ö©Ǹ)�VM>£��%�ďú�;#
:����!#�Ɩ�'ʄǥ

$)ʇɨɸȱ���iȱƖǶ(Į�:ǇȈǊ)ˍȊ�Ƨŕ�;#
:� 

� ��$ƪĢ¥ʗƔ$*�1��1�1'Ǥȃţȁť$Ȋǲ�Ɯ�ʂ8;:

Angiopoietin like protein 2 (Angptl2))ʇɨǤȃ(
�:Ȋǲ%�)ƽɝ>ʖ.�
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ʇɨɸȱƖǶ6��iȱƖǶ)ǇȈ\�P_c('9ř:�ƶʋ��˵ ȭ 1ȫ �˶

ƾ(ʇɨ(ŘƬ˯Ȋǲ�:Ëğɑ)VM��f�N�8�ʇɨ(Ȋǲ�:Ɩ�

'ŸɸȱƖǶËğ)õĤ>ʐ2��;8)ʈƮɂƯ�8�ʄƽɝ(˄ȴ'œˤ

>ë0��ʇɨɸȱƖǶ6��iȱƖǶ)ȂŪǴʈ6ƖʃǇȈǊ)ˍȊ>ƻȼ

��˵ȭ 2ȫ˶� 
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ȭ 1ȫ� ʇɨɸȱ���iȱƖǶ(
�: 

� � � � A�UHuF^�ƹĂğ˹)ŔØ 
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ɚơ 

ʬŅ�A�UHuF^�ƹĂğ(Angiopietin like protein; Angptl)m@w���Ƕ

§Â)ūţǤȃţȁť6�ʙţȁť'&ƹ�'ȂŪ(ˏ��#
:�%�ďú

�;#
: 3,9,11-13,15�� Angptlm@w��*A�UHuF^�)Ƹʰ�)Ǭŝ$

	:AwgƩȬ) coiled-coildyC�%I�tKTƩȬ) fibrinogen-likedyC

�>Ʀ�:\�iMʞ$	:��A�UHuF^�)ǬǿȌïĩ§$	:Tie1�


7, Tie2%ɂô�'
Ëğ$	9�A�UHuF^�m@w��%*ǿ':

ƽɝ>Ʀ�:Ëğɑ$	:�%�ďú�;� 1,3,24-27� 

 
Ą 1-1. 

Phylogenetic Clustering27 
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ǲć1$( 8 Ëğ�ďú�;#
:� 4,10,28,29�'�$5 Angptl2 *ĹŲţǤȃ

>čȑ%��ƹ�'ȁť)ȂŪ)Ȋȃ�ʳĺ-)ˏ��ďú�;#��

3,5-7,9-11,13-15��8(�Angptl2* integrin(©Ǹ�:�%$�ɸȱÂȎȾɜ(
�

:ǤȃìŠ6vM�m@�U)ǎţÞ�ō�ʢ��;:%ɔ�8;#
:

11,15,18,19,25�ȎɧǬǿȌ( Angptl2 �˯Ȋǲ�:c��VUEf_MvDV$*�

ɖ�˲�Ȗûă�Ķķ)Ȋʠ6ɥɢ�ɸȱĕ-)ęƒ)ȋɸǳƇȗ6ɸȱʮʶ

ţ�ʳ�28;�ȎɧĹŲ$)Ǥȃ�ʒĳ�;:�%�ďú�;#
:

11,12,15,30,31����ʇɨǤȃ(
�: Angptl2)Ȋǲ6ƽɝ("
#*ů��Ș:

˒9ďú�'
� 

��$ƪȫ$*�Ǥȃţʇɨɸȱ���iȱƖǶ(
�: Angptl2 )ŔØ>Ɲ

8�(�:�%>ȓȌ%��vDVǤȃţʇɨɸȱ���iȱƖǶzb�>Ǹ


#ƶʋ>ɹ!�� 
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1-1. ˅ǶĉvDVǤȃţʇɨɸȱ���iȱƖǶzb�(
�: Angptl2 )Ȋ

ǲʈƮ 

 

ȓȌ˽ 

� ˅ǶĉvDVǤȃţʇɨɸȱ���iȱƖǶzb�(
�: Angptl2 Ȋǲˆ

)ɁƠȌėÞ
7,Ȋǲʾ¥>Ɲ8�(�:�% 

 

ƗǊ˽ 

Ýǫ 

� C57BL/6˵8ʲ˳HV �˶BALB/c˵8ʲ˳HV˶>ĎǱĥ˭Ýǫ­ɄŲ79ʟ

¿�Ǹ
��À#)Ýǫ*ƭ�ĚĢÝǫĥ˭ĥƘʃÒ'8,( ARVO Statement 

for the Use of Animals in Ophthalmic and Vision Research(Ř
î9ŵ!�� 

 

˰ˀƗǊ 

� O\w� 35mg/kg�KT�U� 5mg/kg)ŷ�ˆ(':7�ǶǴ˫Ēǃ$Ł˃

��27Gˇ>Ǹ
#ĚɦʾȯɘÂ(ŷ���� 
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Ǥȃţʇɨɸȱ���iȱƖǶ)ʒĳƗǊ 

� Àʥ˰ˀĳ¿)Ŗ�ʇɨʨʾɸȱ79 1mm)ʾ¥>K{�i�$ʊǚ���

�ˇ�� 10-0 Nylonȷ>Ǹ
�ÓűÂ(ȨĠ�'
7�ǾŨ�'�8�ʇɨĥ

ʞÂ>ʯȷ�ɍô����;> 1ȖŐ9 3IŲɹ!�˵Ą 1-1-1 �˶ 

Ą 1-1-1. 

 
Ŀ˽ ʨʾɸȱ�8 1mm)ʾ¥(�ˇ�� 10-0Nylon>Ǹ
#ʇɨĥʞÂ(ʯȷ�  

ò˽ðëȌȮˎ˖( 3ˇɍô>ɐ
� 

Real Time RT-PCR 

� ʇɨĥʞ-)ʯȷ�ɍôŖ�óʆĭƧˎ)Ŗ(Ȗǳ>ƊÉ��ʇɨǪ>ƅî

���ʇɨǪ> RNAźÉǸmEg��ʐɵ˵ISOGEN�f_u�U��˶(ǐ

Ǟ��ɀɏțȚƽ˵BeadSmash��O�k�a_M˶>Ǹ
#szUeCW�

�Ŗ�ISOGEN)RNAźÉvf}A�(Ř
 total RNA>źÉ���PrimeScript® 
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RT Master Mix˵ \I�hCH >˶Ǹ
#ʭʦÄìŠ>ɹ
�cDNA>ʖƓ���

SYBR® Premix Ex Taq™ II (Tli RNaseH Plus)˵\I�hCH˶>Ǹ
��C�\

�I��\Ǌ(7:Ĥˆ PCR> TaKaRa PCR Thermal Cycler Dice® ˵\I�h

CH˶˵ ʍĤ¶˽40RCM��95℃ 5Ȣ�60℃ 30Ȣ˶$ɹ!��\�P_cʻ

¢ğ)Ȋǲˆ* Glyceraldehyde-3-phosphate dehydrogenase (GAPDH) )Ȋǲˆ>

º(ɽƿ���«Ǹ��o�Cv�*��)ʯ9$	:� 

mice Angptl2: forward, 5’- GGAGGTTGGACTGTCATCCAGAG-3’,  

reverse, 5’- GCCTTGGTTCGTCAGCCAGTA-3’; 

mice GAPDH: forward, 5’-CACATTGGGGGTAGGAACAC-3’,  

reverse, 5’-AACTTTGGCATTGTGGAAGG-3’. 

 

¾Ȁưɱ 

� ʇɨ(
�:Angptl2)Ȋǲʾ¥>õĤ�:�4(�ƊÉȖǳ�8©Ů��ʇ

ɨÌǪ>Ǹ
#�Angptl2�CD31˵ɸȱÂȎv�I�˶�LYVE-1˵��iȱÂ

Ȏv�I�˶�F4/80˵vM�m@�Uv�I�˶(Į�:¾Ȁưɱ>ɹ!��

ƊÉ��vDV)Ȗǳ>aBT}��a_MO.C.T.Q�iD�d˵ RM�m@C
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�a_MU{i�˶(įĊ��ǒ§ȩȻ$Çɂ��ƺƪ>M�CHV\_c

˵Thermo Scientific >˶Ǹ
#8-10μmæ(ɴÌ���3%DTɸǖA�nw�ǕÚ

PBS$n�_K�N��Ŗ�DRLŸvDVAngptl2Ÿ§˵1:100�ǩƪĚĢËğ

ʻ¢ĢƐĦķǅșȧĦ79Ë�˶10,11,15%�_cŸvDVCD31Ÿ§˵ 1:100�abcam �˶

�_cŸLYVE-1Ÿ§˵1:100�abcam˶��_cŸF4/80Ÿ§˵1:100�abcam˶)

�;�;)ɀ2ô=�$1ƾưɱ˵4℃�H�h�eCcC�K}q�T~�˶

>ɹ!��ǍǏ)Ŗ�Alexa Fluor ® 488 goat anti-rabbit IgG (H+L) (1:1000, IN 

Vitrogen)
7,Alexa Fluor ® 594 donkey anti-rat IgG (H+L) (1:1000, IN Vitrogen)

>Ǹ
#˹ƾưɱ>ɹ!��ƺƪ)ʆĭ(*ɷ½˩ŜˉBZ9000˵K�F�V˶

>«Ǹ��� 

  

ɅʊʈƮ 

� SteelǊ>Ǹ
#Q�c���ɑ%óÈɐɑ%)ǁʧ>ɹ
�P < 0.05>Ʌʊ

ĢȌ(ƦŨ%2'��� 
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ɂƯ˽ 

Ǥȃţʇɨɸȱ���iȱƖǶzb�(
�:ɁƠȌ Angptl2Ȋǲˆ 

� ˅ǶĉvDV>Ǹ
�Ǥȃţʇɨɸȱ���iȱƖǶzb�(
�:�ʇɨ

ʯȷŖ 1�4�7�10ƚȓ)ɁƠȌ Angptl2Ȋǲˆ>Ĥˆ PCR$ƶʋ���ɂƯ

>˵Ą 1-1-2˶(Ȟ���C57BL/6�BALB/c Á(ǦÈɐȖ$	:Q�c���

(ǁ.#�¨;)Ơǥ(

#5 Angptl2 mRNA)Ȋǲˆ��ʳ�#
�˵P < 

0.05 �˶C57BL/6$* 4ƚȓ(l�M>ʫ��˼ƚȓ�ˑǗĵ���BALB/c$

* 1ƚȓ(ɳƝ'l�M�	9�4ƚȓ�ˑŗ�(Ǘĵ�#
�� 

Ą 1-1-2. 

 

A˽C57BL/6>Ǹ
�ĥ˭ɂƯ*�Angptl2 mRNA)Ȋǲˆ*Q�c���ɑ

(ǁ.#�ɺŖ 1 ƚȓ�8 10 ƚȓ1$)À#)Ơǥ$ƦŨ'�Ɯ�28;�

˵˷P < 0.05�ó n=˺ �˶ 

B˽BALB/c>Ǹ
�ĥ˭$5�Angptl2 mRNA)Ȋǲˆ*Q�c���ɑ(

ǁ.#�ɺŖ 1ƚȓ�8 10ƚȓ1$)À#)Ơǥ$ƦŨ'�Ɯ�28;˵ ˷P 

< 0.05�ó n=˺ �˶ɺŖ 1ƚȓ)Ȋǲˆ(ɳƝ'l�M�28;�� 
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ɸȱ���iȱƖǶʇɨ(
�: Angptl2)Ĺć 

� Angptl2% CD31˵ ɸȱÂȎv�I�˶�LYVE-1˵ ��iȱÂȎv�I�˶�

F4/80˵ vM�m@�Uv�I�˶)�;�;>ɷ½�˄ưɱ��ʇɨ(
�:

Angptl2\�iM)Ĺć>ƶʋ��� 

� ¾Ȁưɱ)ɂƯ�ƿńQ�c���)ʇɨ(ǁ.#ɺŖ 7ƚȓ)ʇɨ$*�

ʇɨ�Ȏ
7,ĥʞ-) Angptl2 )Ȋǲ�ɳƝ(�ʳ�#
�˵Ą 1-1-3 �˶Ÿ

Angptl2Ÿ§˕ţȾɜ*�Ÿ CD31Ÿ§˕ţȾɜ
7,Ÿ F4/80Ÿ§˕ţȾɜ%

ʾËȌ(�ɭ����Ÿ LYVE-1Ÿ§˕ţȾɜ%*�ɭ�'�!�˵ Ą 1-1-3 �˶

�;8)ɂƯ�8�ɸȱ���iȱƖǶʇɨ$Ȋǲ��ʳ�� Angptl2 *ʇɨ

ĥʞ>ƸŮ�:O�cRCc(�(Ȋǲ���%�Ȟþ�;�� 



 14 

Ą 1-1-3. 

 
C57BL/6)ƿńʇɨ$*�ʇɨ�Ȏ()2 Angptl2)Ŏ
Ȋǲ�28;�� 

ɺŖ˼ƚȓ)ɸȱ���iȱƖǶ�ʒĳ�;�ʇɨ$*�ʇɨ�Ȏ
7,ĥʞ

˵�(O�cRCc˶-) Angptl2 )Ȋǲ�ʳ�Ȝʑ�;��Angptl2 ˕ţ)

ʇɨĥʞȾɜ*�CD31
7, F4/80(5ʾËȌ(˕ţ$	!�� 
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1-2� ǤȃţʇɨɸȱƖǶ(
�: Angptl2)ŔØ  

 

ȓȌ˽ 

� Angptl2ʶ×ȊǲvDV
7,Angptl2g_MADcvDV>Ǹ
�Ǥȃţʇ

ɨɸȱ���iȱƖǶzb�)ʈƮ(79�ʇɨɸȱ���iȱƖǶ(Į�:

Angptl2)ƽɝ>Ɲ8�(�:�% 

 

ƗǊ˽ 

Ýǫ 

� C57BL/6 >h_MN��d%�: Angptl2 szg_MADc˵Angptl2-/-˶v

DV% BALB/c>h_MN��d%��RCcO�^� 14˵K14˶)o�z�

\��( Angptl2 >ŏȊǲ���c��VUEf_M (K14-Angptl2) vDV>

Ǹ
� 8,10,11,32,33�Q�c���(*õɛ)˅ǶĉvDV>Ǹ
��¨;5 20-24

ʲ˳)HV>Ǹ
��˰ ˀ*O\w� 35mg/kg�KT�U� 5mg/kg)ŷ�ˆ(

':7�ǶǴ˫Ēǃ$Ł˃��27Gˇ>Ǹ
#ĚɦʾȯɘÂ(ŷ���� 

À#)Ýǫ*ƭ�ĚĢÝǫĥ˭ĥƘʃÒ'8,(ARVO Statement for the Use of 
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Animals in Ophthalmic and Vision Research(Ř
î9ŵ!�� 

 

Ǥȃţʇɨɸȱ���iȱƖǶ)ʒĳ 

� Àʥ˰ˀĳ¿)Ŗ�ʇɨʨʾɸȱ79 1mm )ʾ¥>K{�i�$ʊǚ��

ʯȷ�Ĥʾ¥%����ˇ�� 10-0 Nylonȷ>Ǹ
�ÓűÂ(ȨĠ�'
7�

ǾŨ�'�8�ʇɨĥʞÂ>ʯȷ�ɍô����;> 1ȖŐ9 1IŲ˵ƖǶ˧

ċĤˆǸ˶'
� 3IŲ˵RNAźÉǸ˶ɹ!�� 

 

Real Time RT-PCR 

� ʇɨĥʞ-)ʯȷ�ɍôŖ�5ƚ(K14-Angptl2)'
�˼ƚ(Angptl2-/-)Ŗ(Ȗǳ

>ƊÉ��ʇɨǪ>ƅî���ʇɨǪ> RNAźÉǸmEg��ʐɵ˵ ISOGEN�

f_u�U��˶(ǐǞ��ɀɏțȚƽ˵BeadSmash��O�k�a_M˶>

Ǹ
#szUeCW��Ŗ�ISOGEN) RNAźÉvf}A�(Ř
 total RNA

>źÉ���PrimeScript® RT Master Mix˵\I�hCH˶>Ǹ
#ʭʦÄìŠ

>ɹ
�cDNA>ʖƓ���SYBR® Premix Ex Taq™ II (Tli RNaseH Plus)˵\I

�hCH˶>Ǹ
��C�\�I��\Ǌ(7:Ĥˆ PCR > TaKaRa PCR 
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Thermal Cycler Dice® ˵\I�hCH˶˵ ʍĤ¶˽40RCM��95℃ 5Ȣ�60℃ 

30Ȣ˶$ɹ!��\�P_cʻ¢ğ)Ȋǲˆ* GAPDH)Ȋǲˆ>º(ɽƿ�

��«Ǹ��o�Cv�*��)ʯ9$	:� 

mice F4/80: forward, 5’-ATGACTGCCACAGTACGATGTGGG-3’,  

reverse, 5’-TGCTGGACAGGAAGCCTCGTT-3’; 

mice Interleukin 1β: forward, 5’-TCCAGGATGAGGACATGAGCAC-3’,  

reverse, 5’-GAACGTCACACACCAGCAGGTTA-3’; 

mice GAPDH: forward, 5’-CACATTGGGGGTAGGAACAC-3’,  

reverse, 5’-AACTTTGGCATTGTGGAAGG-3’. 

 

ƖǶɸȱ
7,��iȱ)ĤˆƗǊ 

� Ǥȃţɸȱ���iȱƖǶzb�)©Ů*��ʌ)ĥ˭ 2-1 )ƗǊ%õƹ(

ɹ!��ɺŖ 7ƚȓ(Ȗǳ>ƊÉ��ŏʇɨǪ>©Ů�ƏıǭÌˍ>Ú�#ĺ

ˍƺƪ%���ƖǶɸȱ�ƖǶ��iȱ)ƶÉ*ɸȱÂȎȾɜv�I�$	:

CD31
7,��iȱÂȎv�I�$	: LYVE-1>¾Ȁưɱ�� 11,12�ĺˍ�

�ŏʇɨǪ>-20℃)AXc�$ąĤ��3%BSA¿9 PBS$n�_K�N˵48
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Ơˎ�4℃ �˶DRLŸvDV LYVE-1Ÿ§˵��iȱÂȎv�I��Abcam˶

%�_cŸvDV CD31Ÿ§˵ɸȱÂȎv�I��BD Biosciences˶>Ǹ
# 1

ƾưɱ˵ 48Ơˎ�4℃ >˶ɹ
�2ƾưɱ(3Ơˎ�ĦǙ)(* Alexa Fluor 488 goat 

anti-rabbit IgG% Alexa Fluor 594 donkey anti-rat IgG˵IN Vitrogen˶>Ǹ
��ư

ɱ�;�˧ċ>Ǽ¹ʈƮZmc ImageJ(http://rsb.info.nih. gov/ij/)$ 2 ¶Þ��1

ʄ˅Ő9)ƖǶɸȱ
7,��iȱ˧ċ)ˢȦØô>Ĥˆ��� 

 

ɅʊʈƮ 

� Mann Whitney U test>ʈƮ(Ǹ
�P < 0.05>ɅʊĢȌ(ƦŨ%2'��� 

 

ɂƯ˽ 

K14-Angptl2 vDV$*ʇɨɸȱ���iȱƖǶ*�ʳ��vM�m@�Uǐ

ǟ)ĔÚ>£� 

� Ǥȃţʇɨ���iȱƖǶzb�(
�:ƛƧ)ʇɨɸȱƖǶ���iȱƖ

Ƕ>ʏ¯�:�4(�ɺŖ˻ƚȓ(Ȗǳ>ƊÉ��©Ů��ʇɨĺˍƺƪ>ɸ

ȱÂȎȾɜv�I�˵CD31˶
7,��iȱÂȎȾɜv�I�˵LYVE-1˶$
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¾Ȁưɱ��ƖǶɸȱ�ƖǶ��iȱ>õĤ��� 

� K14-Angptl2vDV*˅ǶĉvDV%ǁʧ�#ɸȱƖǶ˧ċ���iȱƖǶ

˧ċÁ(ƦŨ(�ʳ��˵P <0.05˶˵Ą 1-2-1˶�  

Ą 1-2-1. 

�

 

 

A˽ɺŖ˻ƚȓ(ƊÉ��CD31˵ɸȱÂȎv�I�˶
7, LYVE-1˵��i

ȱÂȎv�I�˶>¾Ȁưɱ��� 

B, C˽ɸȱƖǶ˧ċ���iȱƖǶ˧ċ%5( K14-Angptl2vDVɑ$ƦŨ(

ſĚ��˵˷P < 0.05�ó n=6˶ 
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� ��$�ƪzb�(
�:Ǥȃţʇɨɸȱ���iȱƖǶ)�ʳ%vM�m

@�Uǐǟ6ǤȃţRCcIC�)ˏ�>ƶʋ���ʇɨÇɂÌǪ>vM�m

@�Uv�I�F4/80$¾Ȁưɱ��ʇɨʨʾ�8ʯȷɍôʾ1$) F4/80˕ţ

Ⱦɜƒ>ID�c��%�<�K14-Angptl2vDVɑ$ƦŨ(˯
ɂƯ$	!

�˵Ą 1-2-2. A˶� 1��ɸȱ���iȱƖǶʇɨ) F4/80
7,C�\��

CK� 1β˵ IL-1β˶) mRNAȊǲˆ>Ĥˆ PCR$ǚĤ��ɂƯ>ǁʧ���Ǧ

ÈɐȖ79ƅî��ʇɨ>Ǹ
�ǁʧ$*��ɑ(ƦŨ'ŀ*ʂ8;'�!�

��ɺŖ˻ƚȓ)ʇɨ>Ǹ
�ǁʧ$*�F4/80�IL-1β%5( K14-Angptl2v

DVɑ$ƦŨ(˯
ɂƯ$	!�˵P<0.05˶˵Ą 1-2-2. B, C˶� 
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Ą 1-2-2.  

 
A˽ɺŖ˻ƚȓ)ʇɨ(
�:ǁʧ$*�ʇɨÂ(ǐǟ�� F4/80 ˕ţvM�

m@�U)Ⱦɜƒ� K14-Angptl2 vDVɑ$ƦŨ(ę�!�˵P < 0.05�ó

n=8˶B, C˽ F4/80
7, IL-1β) mRNAȊǲˆ)ǁʧ$5�ɺŖ˻ƚȓ)ʇ

ɨ>Ǹ
�ǁʧ$*�F4/80�IL-1β %5( K14-Angptl2 vDVɑ$ƦŨ(˯


ɂƯ$	!�˵P<0.05�ó n=4˶ 

 

� �;8)ɂƯ�8�Angptl2)ŏȊǲ>���vM�m@�Uǐǟ)ĔÚ6

IL-1β(�ɻ�;:ǤȃţRCcIC�)Ȋǲ�Ɯ(79ʇɨɸȱƖǶ���

iȱƖǶ��ʳ���%�Ȟþ�;�� 
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Angptl2-/-vDV$*Ǥȃţʇɨɸȱ���iȱƖǶ�ǗŎ�: 

� �Ɨ�Angptl2-/-vDV*˅ǶĉvDV%ǁʧ�#ɸȱƖǶ˧ċ���iȱƖ

Ƕ˧ċÁ(ƦŨ(ɎĴ��˵P < 0.05˶˵Ą 1-2-3˶�  

Ą 1-2-3. 

 

A˽ɺŖ 7ƚȓ(ƊÉ��CD31˵ɸȱÂȎv�I�˶
7, LYVE-1˵��i

ȱÂȎv�I�˶>¾Ȁưɱ��� 

B, C˽ɸȱƖǶ˧ċ���iȱƖǶ˧ċ%5( Angptl2-/-vDVɑ$ƦŨ(ɎĴ

��˵˷P < 0.05�ó n=6˶ 
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� ��$�c��VUEf_MvDV)ʈƮ%õƹ�ƪzb�(
�:Ǥȃţ

ʇɨɸȱ���iȱƖǶ)�ʳ%vM�m@�Uǐǟ6ǤȃţRCcIC�)

ˏ�>ƶʋ���ʇɨÇɂÌǪ>vM�m@�Uv�I�F4/80$¾Ȁưɱ��

ʇɨʨʾ�8ʯȷɍôʾ1$) F4/80˕ţȾɜƒ>ID�c��%�<�

Angptl2-/-vDVɑ$ƦŨ(¦
ɂƯ$	!�˵P < 0.05˶�1��ɸȱ���i

ȱƖǶʇɨ) F4/80
7, IL-1β) mRNAȊǲˆ>ǁʧ�:%�ɺŖ 7ƚȓ)

ʇɨ>Ǹ
�ǁʧ(

#�F4/80�IL-1β%5( Angptl2-/-vDVɑ$ƦŨ(¦


ɂƯ$	!�˵P<0.05˶˵Ą 1-2-4˶� 
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Ą 1-2-4. 

 
A˽ɺŖ 7ƚȓ)ǁʧ$*�ʇɨÂ(ǐǟ�� F4/80˕ţvM�m@�U)Ⱦ

ɜƒ� Angptl2-/-vDVɑ$ƦŨ(ĵ'�!�˵P < 0.05�ó n=8˶ 

B, C  ˽ F4/80
7, IL-1β) mRNAȊǲˆ>ǁʧ�:%�ɺŖ 7ƚȓ)ʇɨ>

Ǹ
�ǁʧ(

#�F4/80�IL-1β%5( Angptl2-/-vDVɑ$ƦŨ(¦
ɂƯ

$	!�˵P<0.05�ó n=4˶ 

 

� �;8�ʱ)ɂƯ�8�ʇɨǤȃ>ʒĳ�#5�Angptl2�Ȋǲ�#
'


ǭǈ�$*vM�m@�Uǐǟ6 IL-1β)Ȋǲ�ǗŎ��ʇɨɸȱƖǶ���

iȱƖǶ�ŶÐ�;�%ɔ�8;�Angptl2�ɸȱ���iȱƖǶ>²ʳ��

:Ăğ$	:ðɝţ�Ȟþ�;�� 
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1-3� Angptl2 siRNA(7:ɸȱ���iȱÐŚ©Ǹ)ʈƮ 

 

ȓȌ˽ 

� ĲƬ)ɫňŠǸ-)ðɝţ>ʂƃ��Ʋ˂ɾÔŷ�(7: Angptl2 ŶÐ�Ǥ

ȃţʇɨɸȱ���iȱƖǶ(ë0�œˤ>ƶʋ�:�%� 

 

ƗǊ˽ 

Ýǫ 

� C57BL6˵8ʲ˳HV˶>ĎǱĥ˭Ýǫ­ɄŲ79ʟ¿�Ǹ
��À#)Ýǫ

*ƭ�ĚĢÝǫĥ˭ĥƘʃÒ'8,( ARVO Statement for the Use of Animals in 

Ophthalmic and Vision Research(Ř
î9ŵ!�� 

 

˰ˀƗǊ 

� O\w� 35mg/kg�KT�U� 5mg/kg)ŷ�ˆ(':7�ǶǴ˫Ēǃ$Ł˃

��27Gˇ>Ǹ
#ĚɦʾȯɘÂ(ŷ���� 
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Ǥȃţʇɨɸȱ���iȱƖǶ)ʒĳƗǊ 

� ĥ˭ 1-1�1-2%õƹ(ɹ!��Àʥ˰ˀĳ¿)Ŗ�ʇɨʨʾɸȱ79K{�

i�$ʊǚ�� 1mm)ʾ¥(��ˇ�� 10-0 Nylonȷ>Ǹ
#�ÓűÂ(Ȩ

Ġ�'
7�ǾŨ�'�8�ʇɨĥʞÂ>ʯȷ�ɍô����;> 1 ȖŐ9 1

IŲɹ!�� 

 

siRNAĳ¿Ǌ
7,ƖǶɸȱ���iȱʒĳǊ 

� 1.0μg˵0.1mg/ml )ǜǒ> 10μl˶) Angptl2 siRNA (esiRNA, Sigma) 1�*

control siRNA (esiRNA, Sigma)>ɂɨ�ǋı���ʇɨƖǶɸȱ���iȱ)ʒ

ĳ*�siRNA ɂɨ�ǋıŖ 24 Ơˎ)Ơǥ$��ʌĥ˭ 1-1�1-2 %õƹ(ʇɨ

ʨʾɸȱ�8 1mm)¥ɐ( 10-0Nylonȷ$ʇɨĥʞ(ʯȷɍô>ɹ!��ʯȷ

ɍôŖ 5ƚȓ(Ȗǳ>ƊÉ��ʈƮ>ɹ!�� 

 

Real Time RT-PCR 

� Angptl2 mRNAˆ)g_M]D�>Ȝʑ�:ȓȌ$�ĳ¿ÈɐŖ 48Ơˎ�96

Ơˎ(ȖǳƊÉ>ɹ!��ƅî��ʇɨǪ> RNA źÉǸmEg��ʐɵ
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˵ISOGEN�f_u�U��˶(ǐǞ��ɀɏțȚƽ˵BeadSmash��O�k�

a_M˶>Ǹ
#szUeCW����ˑ�ISOGEN ) RNA źÉvf}A�

(Ř
 total RNA>źÉ���PrimeScript® RT Master Mix˵ \I�hCH˶>Ǹ


#ʭʦÄìŠ>ɹ
�cDNA >ʖƓ���SYBR® Premix Ex Taq™ II (Tli 

RNaseH Plus)˵\I�hCH˶>Ǹ
��C�\�I��\Ǌ(7:Ĥˆ PCR

> TaKaRa PCR Thermal Cycler Dice® ˵\I�hCH˶˵ ʍĤ¶˽40RCM��

95℃ 5Ȣ�60℃ 30Ȣ� ˶$ɹ!��\�P_cʻ¢ğ)Ȋǲˆ* GAPDH)

Ȋǲˆ>º(ɽƿ���«Ǹ��o�Cv�*��)ʯ9$	:� 

mice Angptl2: forward, 5’- GGAGGTTGGACTGTCATCCAGAG-3’,  

reverse, 5’- GCCTTGGTTCGTCAGCCAGTA-3’; 

mice GAPDH: forward, 5’-CACATTGGGGGTAGGAACAC-3’,  

reverse, 5’-AACTTTGGCATTGTGGAAGG-3’. 

 

ƖǶɸȱ
7,��iȱ)ĤˆƗǊ 

� Ǥȃţɸȱ���iȱƖǶzb�)©Ů*��ʌ)ĥ˭ 1-1 )ƗǊ%õƹ(

ɹ!��ɺŖ 5ƚȓ(Ȗǳ>ƊÉ��ŏʇɨǪ>©Ů�ƏıǭÌˍ>Ú�#ĺ
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ˍƺƪ%���ƖǶɸȱ�ƖǶ��iȱ)ƶÉ*ɸȱÂȎȾɜv�I�$	:

CD31 
7,��iȱÂȎv�I�$	: LYVE-1 >¾Ȁưɱ���ưɱ�;

�˧ċ>Ǽ¹ʈƮZmc ImageJ(http://rsb.info.nih. gov/ij/)$ 2¶Þ��1ʄ˅Ő

9)ƖǶɸȱ
7,��iȱ˧ċ)ˢȦØô>Ĥˆ��� 

 

ɅʊʈƮ 

� Steel-DwassǊ
7,Mann Whitney U test>ʈƮ(Ǹ
�P < 0.05>ɅʊĢȌ

(ƦŨ%2'��� 

 

 

ɂƯ 

Angptl2 siRNA*ʇɨɸȱƖǶ
7,��iȱƖǶ>ŶÐ��: 

� Angptl2 siRNA>ɂɨ�(�Óŷ���˅ǶĉvDV(C57BL/6))Ǥȃţɸ

ȱ���iȱƖǶzb�(

#�ʇɨɸȱƖǶ
7,��iȱƖǶìŠ-)

œˤ>ƶʋ��� 

� Angptl2 siRNA)ɂɨ�ŷ�(79�ʇɨ(Ȋǲ�:Angptl2 mRNA*�control 
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siRNAŷ�ɑ%ǁʧ�#ƦŨ(¦���˵ P < 0.001�ó n = 4˶˵ Ą 1-3-1. A �˶ 

� ɺŖ˻ƚȓ)ʇɨɸȱƖǶ˧ċ���iȱƖǶ˧ċ*%5(�PBSŷ�ɑ


7, control siRNAŷ�ɑ%ǁ.#Angptl2 siRNAŷ�ɑ$ƦŨ(ŶÐ�;�˵ P 

< 0.05�ó n = 4˶˵Ą 1-3-1. B, C˶� 

Ą 1-3-1. 

 
A˽ɂɨ�ŷ�(7: siRNA ĳ¿Ŗ 48 ƠˎŖ
7, 96 ƠˎŖ) Angptl2�

mRNA)Ȋǲ*�ƦŨ'g_M]D��ɉƁ�;#
�˵ P < 0.001�ó n=4 �˶ 

B, C˽PBSŷ�ɑ�control siRNAŷ�ɑ%ǁ.#�Angptl2 siRNAŷ�ɑ(



#�ɸȱƖǶ˧ċ���iȱƖǶ˧ċ%5(ƦŨ(ŶÐ�;�˵ P < 0.05�

ó n=4 �˶ 
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ɔĭ 

� ƪșȧ$*�1�ɍôȷ(7:Ǥȃ(7!#�Angptl2ʻ¢ğ�q�
7,

\�iM�q�$)Ȋǲ��ƿńʇɨ(ǁ.#�ʳ�:�%>Ȟ�� (Ą 1-1-2 , 

1-1-3 )���#ʇɨɸȱƖǶ
7,��iȱƖǶ)˧ċ*�˅ǶĉvDV(ǁ

.#�K14-Angptl2vDV$ƦŨ(ſĚ�˵Ą 1-2-1 �˶Angptl2-/-vDV$ƦŨ(

ɎĴ��˵Ą 1-2-3 �˶�;8)ɂƯ�8�ʇɨĥʞ)ʯȷɍô(79ŧʢ�;

:ʇɨǤȃ$*�Angptl2Ȋǲ��Ɯ��Angptl2�ǤȃţʇɨɸȱƖǶ���

iȱƖǶ)őŮ(˄ʁ'ŔØ>Ż��%�Ȟþ�;��1��Angptl2 siRNA

)ɂɨ�ǋı(79ʇɨɸȱ���iȱƖǶ�ɳƝ(Ǘĵ��˵Ą 1-3-1˶��

;8)ɂƯ>Ʌô�:%�Angptl2*ʇɨǤȃ6ʇɨȣƵŖżɆìŠ>ŶÐ�

:ǇȈ\�P_c('9ř:%ɔ�8;:� 

� ʇɨɸȱƖǶ*ĹŲ)Ǥȃ6ƹ�'ɸȱƖǶĂğ%īƇ(ˏ±�#
:

24-26,34,35�ʇɨ)Ǥȃ(

#�ǎţÞ��ʇɨ�ȎȾɜ(Ú�#�ãǳ�vM

�m@�Uȸ)Ⱦɜ�Ǥȃ6ɸȱƖǶ>²ʳ�:�%�Ș8;#
9�ãǳ�

vM�m@�UȮ)ȋɸǳǐǟ*ǤȃţʇɨɸȱƖǶ(
�:˄ʁ'ŔØ>Ư

��#
: 10,11,28,29��  
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� �Ɨ�ʇɨÂ(ƖǶɸȱ�°¿��ʇɨ$*�õƠ(��iȱ)°¿528

;:�%�Ș8;#
: 5-7,10,14,36�ʇɨ(őŮ�;�ƖǶ��iȱ)ȂǴȌŨɒ

*7�=�!#
'
��vDVʇɨȣƵzb�(
�:õȥȣƵǪ)¾ȀŶ

ÐyIfWx(ˏʱ��ďú�	:�Yamagami8*vDVʇɨȣƵŖȖ(



#�ʇɨĹŲ(ǐǟ��ŸçƈȞȾɜ��ƖǶ��iȱ>ɁǺ�#��iȲ

(Ű:�%>ďú�#
: 25,37��8(���iȱƖǶ>ŶÐ�:�%(79�

ʇɨȣƵǪ)żɆìŠ�Ǘĵ�:�%�ďú�;#
: 12,30,31,38,39�1��Ǥȃ

ţʇɨ��iȱƖǶ*ǤȃĹŲ(ǐǟ��vM�m@�U���iȱÂȎȾɜ

(ËÞ�:�%(79Ƕ�:�%�ďú�;#
9 10,11,40�ʇɨǤȃ(
�:v

M�m@�U)ÐŚ*ɸȱƖǶ)2'8���iȱƖǶ5ŶÐ�:�%(':�

Ýǫzb�(

#�M�d��˂�uZ�x)ɂɨ�ŷ�(79ʇɨ)vM

�m@�U�/0ģÀ(˔è�;�ʇɨɸȱƖǶ
7,��iȱƖǶ�ŶÐ�

;:%
�ďú5 8,10,32,33,41�vM�m@�U)ˏ��˄ʁ$	:Ƴž>ɼ��:

5)$	:� 

� ƪșȧ$*�vM�m@�Uv�I�$	: F4/80
7,�ɻȌ'ɸȱƖǶ

²ʳĂğ$	: IL-1β)Ȋǲ��˅Ƕĉ(ǁ.# K14-Angptl2vDV$ƦŨ(
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�Ɯ�#
�˵Ą 1-2-2˶�Angptl2)ƽɝȌïĩ§%ɔ�8;#
: α5β1C

�aN�� 11,42)ǎţÞ>ʯ�#�ãǳ�vM�m@�UȸȾɜ)ʨʾɸȱ�

8ʇɨĥʞÂ-)ɸȱĘǐǟ�ʖȲ�;#
:�%�ďú�;#
: 34,35,43,44�

�8(Angptl2*ɸȱÂȎȾɜ(
�:ǤȃIVO�d)ǎţÞ%α5β1C�a

N��>���ɸȱÂȎȾɜ)ʴʡ>ō�ʢ���ãǳ�vM�m@�UȸȾ

ɜ)ʴʡ>�ʳ��:�%�ďú�;#
: 11,44�1��α5β1C�aN��*

NF-κBTNe��N)ǎţÞ>��#�IL-1β>ø3ȥ�)ǤȃţRCcIC

��ɸȱƖǶ²ʳĂğȊǲ>�ʳ��:�%�Ș8;#
: 36,45��;8>ª

�#ɔ�:%�ƪșȧ$*Ǥȃʇɨ(
�: Angptl2/α5β1C�aN��)ƽɝ

ȌŔØ�Ȟþ�;�%ɔ�8;:�Ǥȃţʇɨɸȱ���iȱƖǶzb�(


�: NF-κB)ʏ¯>ɹ��%(79��)ˏ�)ƦǦ>Ɲ8�%�:�%*�

Ŗ)ƶʋʕ˨$	:� 

 �ā)ɂƯ)ɼ��%':�C�aN���ʇɨɸȱƖǶ(��:œˤ(ˏ�

:ďú%�#�Muether8*�α5β1C�aN��*ʇɨɸȱƖǶ>�ʳ���

�)ƀŸɵ$ʇɨɸȱƖǶ�ŶÐ�;:�%>ďú�#
: 37,46�ƪșȧ$5�

Angptl2-/-vDV(

#�F4/80
7, IL-1β)Ȋǲ�ɳƝ(Ǘĵ��ƖǶɸȱ�
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��iȱ)ŶÐ�Ƕ�:�%�Ɲ8�%'!�˵ Ą 1-2-4 �˶�Ɨ Diertich8*�

ʇɨ��iȱ(* α5C�aN���Ȋǲ�#
9�ʇɨ��iȱƖǶ* α5C

�aN��>ʯ�#ŧʢ�;:�%>ďú�#
: 38,39,47,48�ãǳ�vM�m@

�UȸȾɜ*ɸȱ���iȱƖǶ(ˏ��:)$�Angptl2-/-vDV)ʇɨ(

F4/80˕ţȾɜ�ĵ'�!��%*�Angptl2(7!#ǤȃţʇɨɸȱƖǶ
7

,��iȱƖǶ�ō�ʢ��;:yIfWx)ĵ'�%5�ʾË*ʔƝ$�:� 

� α5β1C�aN��>\�P_c(��ǇȈɵ%�#ɣɪȉ6åľȉ(Ǹ


8;:�ýŸ§$	: volociximab˵ Ophthotech Corp. �˶ɠɃɨƖǶɸȱ(7:

ȂŪ$	:Ú˳˱ƕėţȃ)ǇȈɵ%�#5ǋȓ�;#
:�����ę�)

Ⱦɜ(

# α5β1C�aN��*ęƹ'TNe�Ɂʤ>ǎţÞ�:)$��

.#)Ɂʤ>�ǎţÞ��:�%(7:Ö©Ǹ)ŭŢ�	:�4�ɸȱƖǶ(

ˏ±��Ɂʤ)2>\�P_c(�:�%�ǴŦ$	:��ā�Angptl2)ǎ

ţÞ� α5β1C�aN��>��#ȂȌɸȱ���iȱƖǶ>ʒĳ�:�%�

Ȟþ�;��%�8�Angptl2)ŶÐȈǊ* α5β1C�aN��ɬ§>\�P_

c(��˗)Ö©Ǹ>āʼ�'�8�Ÿɸȱ���iȱƖǶÜƯ>ř8;:ð

ɝţ�	9�Ú˳˱ƕėţȃ6ĔǀȶĸȂɊɨȃ'&ƹ�'ȁť)ǇȈ-)Š
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Ǹ�Ƨŕ�;:�����Angptl2-/-vDV$5ȹ 50%ȤŊ)Ǥȃţʇɨɸȱ�

��iȱƖǶ)ŶÐÜƯ$	!��%�8�áǗȤŊ�ÜƯ)˒ǽ$	:ðɝ

ţ5Ȟþ�;�� 

� Angptl2Ȋǲ�Ɯ)ʒĂ*�;1$Ɲ8�$'�!���ƥʬ)șȧ$

Angptl2)Ȋǲ*ɶɸ6ƚ½ƣ˟>ø3ņ"�)ʒĂ(7!#�ʳ�:�%�

Ȟþ�;#
: 11,40,43,44�Ȗȡɫň$ƚńȌ(ÈƗ�;:Q�\M��W)«Ǹ

(7!#Ƕ�:ʇɨ-)ėÞ*�/%?&�ɶɸ(7:5)$	9�ˋƧˎ)

«Ǹɕ(*ʇɨɸȱƖǶ�28;: 41,45��8(�ūţȌ'ȽĘɌƣ˟*ɓǭ

Ǫ)çĂ(':�ɓǭǪ%*Ȗɻˢ)ɂɨɀɏ�ɸȱƖǶ>£
'�8ʇɨ�

(ʳĺ�#�:Ú˳ţ)Ȃǂ$	9�ƚńɫň$ʆĭƽ¡)ę
ȁť$	:�

Ýǫzb�(

#5ȽĘɌǨı(79ǤȃţʇɨɸȱƖǶ�Ƕ�:�%�ď

ú�;#
: 26,42,49-52��)7�'Ȗɻˢȁť)ȂŪ(
�: Angptl2)ŔØ>

Ɲ8�(�:�%*�Ŗ)ʕ˨$	:� 

� Ǥȃʇɨ(
�: Angptl2)Ȋǲʾ¥*�¾Ȁưɱ˵Ą 1-1-3˶)ɂƯ�8ʇ

ɨ�Ȏ�ʇɨĥʞ�ǐǟvM�m@�U�ƖǶɸȱÂȎȾɜ$	!���;8

)� Angptl2)ȔƇ)ƺȌȾɜ>Ɲ8�%�:�%*�Ŗ)ʕ˨$	:��
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Ǭ(ɸȱÂȎȾɜ(ȔƇ©Ǹ�#
:�÷�*˄ʁ$	9ȭ˹ȫ$Ǹ
� in 

vitro(
�:ʇɨɸȱƖǶzb�Ȯ>Ǹ
# Angptl2)©Ǹ>�8(ƶʎ�#


�şʁ�	:� 

� ƪșȧ$* Angptl2*ʇɨǤȃ(79Ȋǲ��ʳ��ǤȃţʇɨɸȱƖǶ


7,��iȱƖǶ>ō�ʢ��˄ʁ'Ăğ$	:�%�Angptl2)ȊǲŶÐ(

79ɸȱƖǶ���iȱƖǶ%5(ɳƝ(Ǘĵ�:�%>Ɲ8�(���

Angptl2*ʄÙ˘Ĩ>�ː�:�4)ǇȈ\�P_c('9ř:%ɔ�8;�� 
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ȭ 2 ȫ� ƖʃʇɨɸȱƖǶŶÐĂğ)Ɔȼ
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ɚơ˽ 

� O�cRCc*ʇɨĥʞ)�ʁ'ƸŮŮË$	9�AM^�mB�y�c>

ø3Ⱦɜˮƴ˵extensive intracellular cytoskelton˶>Ɓ!�ɌɉɲȾɜƹ)Ⱦɜ

$	:�ʇɨ(¨8�)Ñǡ�Ú=:%�O�cRCc*ǎţÞ�;�ȾɜĘ

vc�_MV�Q��P�ǑÞˁȻ�ĥʞȾɜ>³ś�:RCcIC�Ȯ>Ƿ

Ƕ�:ȯɌɉɲȾɜ-%őʞʦƉ�: 43,44,52��;8)Ăğ(7:©Ǹ�âʖ�

:�%$ʄÙ>Ĝ�çĂ%':ʇɨɸȱƖǶ�ō�ʢ��;:��Ɨ$�ƿń

ʇɨ(
�:O�cRCc*/%?& turn over�'
�quiescent'Ⱦɜ$	9�

ʇɨ)ʮƝţɉƁ(Ī��#
: 44����'�8�ʇɨ)ǦɸȱţɉƁ%Ɩ

ǶɸȱőŮ(ˏ��:O�cRCc)ŔØ*ƨ�»Ë(ʈƝ�;#
'
� 

� ɸȱƖǶ*�ƖǶɸȱ>őŮ�:ɸȱÂȎȾɜ%ûă)ŜĴǵē(ġć�:

Ⱦɜ%)Ⱦɜˎȕ�©Ǹ>�§%�:�ɿ˚'ǶǫĢȌʶȤ$	:�ʬŅ�in 

vitro(
�:Ƕ§Â)ɸȱƖǶ)ŜĴǵē>ƻ��zb�%�#�jcɩŃˠ

ɠÂȎȾɜ˵human umbilical vein endothelial cell; HUVEC˶%jcȎɧɌɉɲȾ

ɜ˵human dermal fibloblast; HDF˶)ÁČˬȸ�ȜȪ�;�ɸȱƖǶ>ÐŚ�:

Ăğ)Ɔȼ(Ǹ
8;#
: 45��)ĥ˭ȸ$*�ɌɉɲȾɜ�8Ëǉ�;:
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ȾɜĘčʞ��ƖǶɸȱ)7�'ȱɤǭ)Ƹʰǫ>őŮ��:ŜĴǵēʁĂ%

'!#
:5)%ɔ�8;#
: 46� 

� ��$�ƪƬ*Ǧɸȱ$	:ʇɨ)ɸȱƖǶ(
�:ŜĴǵē>Ãǲ�� in 

vitroÁČˬȸ%�#�HUVEC%jcʇɨO�cRCc˵ human keratocyte˾  HKC˶

)ÁČˬȸ>ȜȪ��ɵÔVM��f�N6ÂĂţ)ƖʃɸȱƖǶÐŚĂğ)

Ɔȼ`��%�#ÏǸ�:�%>ʐ2���8(�HDF% HKC(Ȋǲ�:ʻ

¢ğɑ>ǁʧ�:�%(79�ŤńȌ(ʇɨ)Ǧɸȱţ>ɉƁ�:�4(˄ʁ

'Ăğ)Ɔȼ>ʐ2�� 
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2-1.� in vitroʇɨɸȱƖǶzb�)Ƹȳ 

 

ȓȌ˽ 

� ʇɨɸȱƖǶ(
�:ŜĴǵē>Ãǲ�� in vitrozb�>ȜȪ�:�% 

 

ƗǊ˽ 

ȾɜČˬ 

� HDF% HUVEC* Lonza˵ Allendale 7˶9ʟ¿���HDF>Čˬȏ(Ƌȥ��

2%FBS ǕÚ DMEM/F12 Čˬǒ$Čˬ���Ⱦɜ�Q�m�F�c(':1$

˹ƚ
�(Čˬǒ>�Ɖ���HKC*Ay�IACh�M˵SightLife˶�8ʩ

¿��ĥ˭Ǹʇɨ79ƙď(Ǜ��ƗǊ$ƅî�� 47,48�ʇɨĥʞļ)ƅî*�

ʇɨ�Ȏļ>IwZ�Ê$ƍʶ˔è��bVyɨ%ÂȎ*ˊğ>Ǹ
#T�c

�(Õ˛����Şʾ)ʇɨ> 8.0mm)Ƕƶc�i�˵ ICC�]Vc��W˶

$Ŵ Ź��0.02% collagenase (Sigma-Aldrich)>ǕÚ��čȝČĈ˵Dulbecco’s 

modified Eagle’s medium (DMEM)/ F12 medium (1:1)( B27 supplement˵ Invitrogen˶

>ǕÚ˶$H�h�eCcC�K}q�T~�˵37℃˶���24ƠˎŖ�ǑÞ
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�;�ɀɏđ>lr_aB�N�#Ⱦɜ(+8��8000×G $ 5 ËˎʹŞË˛

���āí�;� HKC *Čˬǒ$ÃŭǢ��Čˬȏ(Ƌȥ���ƪșȧ$*

˹ɇ�ȓ)Ⱦɜ>«Ǹ��� 

 

ÁČˬȸ 

� HKC
7, HDF> 24DE�o��c(Ƌȥ˵40,000cells/well˶��2% FBS

>ø3 DMEM/F12$ 5ƚˎČˬ����)Ŗ�B27 supplementǕÚ DMEM/F12

(�Ɖ��Ǧɸǖƫ �$˹ƚˎČˬ���7 ƚȓ(�Q�m�F�c('!

� HKC 
7, HDF ( HUVEC >Ƌȥ˵20,000cells/well˶���ÁČˬˍĞŖ

*B27 supplementǕÚDMEM/F12>Ǹ
�ǦɸǖČˬ>11ƚˎ˵ 18ƚȓ1$˶

Ɉ��˵Ą 2-1-1 �˶ 

Ą 2-1-1. 
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� 1��ɸȱÂȎŮˋĂğ˵ vascular endothelial growth factors ; VEGF (˶7:œ

ˤ>ʆĭ�:�4�10ng/well) human recombinant VEGF-A165˵R&D system˶

> 7˵ÁČˬˍĞƠǥ �˶9�11�13�15ƚȓ(ǕÚ��ɑ)ǁʧ5ɹ!�� 

� �ʾ) well)ČˬȾɜ*�7ƚȓ(Ʋưɱ˵DAPI˶
7,WST-1 assay(«

Ǹ��� 

 

WST-1 assay 

� HKC
7, HDF)ȾɜĔǀɝÙ6ȾɜǶġɝÙ>ȊɱǚĤ(79Ĥˆ�:

�4(�ǶȾɜ�)wcQ�d�AɡǃȻˁȻ(7:ac�[�DxĒ˵ WST-1˶

)s�vS�ɱȻ-)ėƉ>ÏǸ��WST-1 assay system˵Takara Bio˶>Ǹ


���;*�s�vS�ɱȻ%Čˬǒ�)�ʙǎţ)	:Ⱦɜ)ƒ%*ȔɌȌ

'ȕˏ>Ȟ��%>ÏǸ��ʈƮǊ$	:� 

� HKC
7, HDF>ČˬˍĞŖ 7ƚȓ(�WST-1 reagent ǕÚ DMEM/F12Č

ˬǒ%ČĈ�Ɖ��37℃�1 Ơˎ)C�K}q�T~�>ɹ!��ɱȻ)ù½

Ŋ*o��c��]�˵Victor 3V Multilable Counter model 1420: Perkin Elmer˶

>«Ǹ��450nm$ǚĤ��� 
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¾Ȁưɱ 

� őŮ�;� HUVEC) cord like structure*ưɱK_c˵M�tDhCHyb

BI�˶>Ǹ
�ɸȱÂȎȾɜ)v�I�$	: CD31 >K_c)vf}A�

(Ř
ưɱ�����(ưɱɹȤ)Ʒʁ>ʌ�� 

� Čˬ 18ƚȓ˵ÁČˬˍĞŖ 11ƚȓ˶)Ⱦɜ>ǄÅ�� 70%F\g��>Ǹ


#ąĤ��˵ĦǙ�30 Ëˎ˶Ŗ�n�_K�Nǒ˵1%BSA ¿9 PBS˶(#

ǍǏ��n�_K�Nǒ$Ł˃��Ÿjc CD31zgM��e�Ÿ§$ 1ƾư

ɱ��˵ 37℃�60Ë �˶ǍǏŖ�Goat anti-mouse IgG, Alkaline phosphatase Conjugate

>Ǹ
#˹ƾưɱ˵37℃�60Ë˶>ɹ!��A�I�mGVm@\�Y)Ȋɱ

(* 5-bromo-4-chloro-3-indolyl-phosphate/nitro blue tetrazolium ˵BCIP/NBT˶>

Ǹ
�ȹ 5ËˎìŠ���� 

 

ɠȱőŮ˧ċ)ĤˆƗǊ 

� ¾Ȁưɱ�;� CD31˕ţ) cord like structure>½Ģ˩Ŝˉ$ʆĭ��ó well

Ő�9 3ʄ˅˵´ǰ; ×40˶>bU\�Ǽ¹%�#ʌˈ�ImageJZmcDEA>

Ǹ
#b�\>˹¶Þ��1 ʄ˅Ő9)ưɱ�;�ʾË)ˢȦ>Ĥˆ��˵Ą
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2-1-2 �˶ 

Ą 2-1-2. 

 

ɅʊʈƮ 

� Mann Whitney U test>ʈƮ(Ǹ
�P < 0.05>ɅʊĢȌ(ƦŨ%2'��� 

 

ɂƯ˽ 

ȾɜƒID�c
7,WST-1 assay 

� HUVEC%)ÁČˬ>ˍĞ�:ȔÓ��'= HKC
7, HDF)ČˬˍĞ

Ŗ 7ƚȓ(�ČˬȾɜƒID�c%WST-1 assay>ɹ!�� 

� HKC
7, HDF)ȾɜƒID�cɂƯ)ǁʧ$*�ɑˎ(ƦŨ'ŀ*28

;'�!�˵Ą 2-1-3. A˶� 
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� 1��ȾɜĔǀɝÙ
7,ȾɜǶġɝÙ>WST-1 assay(79ƶʋ��%�

<�HKC% HDF)ˎ(ƦŨ'ŀ*28;'�!�˵Ą 2-1-3. B˶� 

Ą 2-1-3. 

 

7ƚˎČˬ�� HKC% HDF)�ʾ>«Ǹ��ȾɜƒID�c%WST-1 assay

>ɹ!�� 

A˽Q�m�F�c) HKC
7, HDF)ȾɜƒID�c$*ƦŨ'ŀ*28

;'�!�˵n=6˶� 

B˽ WST-1 assay(7:�;8)Ⱦɜ)Ƕġǰ(ƦŨ'ŀ*28;'�!�˵ n=8  ˶  

 

cord like structureőŮ˧ċ)Ĥˆ 

� HKC
7, HDF% HUVEC)ÁČˬ(79őŮ�;� cord like structure)

˧ċ>Ĥˆ��� 

� ǦɸǖČĈ>Ǹ
#ÁČˬ>ɹ!�ɂƯ>Ą 2-1-4(Ȟ���HKC˸HUVEC 

6.81 ± 1.07%�HDF˸HUVEC 10.37 ± 2.52 %$	9��ɑˎ(ƦŨ'ŀ�28;

�˵P < 0.0001�Ą 2-1-4.˶ 
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Ą 2-1-4. 

 
ǦɸǖČĈ>Ǹ
�ÁČˬ(
�: cord like structureőŮ˧ċ*�HKC + 

HUVEC˵A˶6.81 ± 1.07%�HDF + HUVEC˵B˶10.37 ± 2.52 %$	9��ɑˎ

(ƦŨ'ŀ�28;�˵n=12�*p < 0.0001˶˵ C �˶ 

 

� 1��ǦɸǖČĈ( VEGF˵10ng/well˶>Ú��Čˬǒ>Ǹ
�ĥ˭$*�

HKC˸HUVEC 12.28 ± 3.41 %�HDF˸HUVEC 33.87 ± 9.10 %$	9��ɑˎ(

ƦŨ'ŀ�28;�˵P < 0.0001�Ą 2-1-5. �˶���!#�VEGF>ǕÚ��ǭ

ǈ�(

#5�HKC˸HUVECɑ)Ɨ� HDF˸HUVECɑ79 cord like 

structureőŮ�ƦŨ(Ŷ�8;�ɂƯ%'!�� 
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Ą 2-1-5. 

 
ǦɸǖČĈ( 10 ng/well) VEGF>ǕÚ��ÁČˬ(
�: cord like structure

őŮ˧ċ*�HKC + HUVEC˵A˶12.28 ± 3.41 %�HDF + HUVEC˵B˶33.87 ± 

9.10 %$	9��ɑˎ(ƦŨ'ŀ�28;�˵n=12�*p < 0.0001˶˵ C �˶
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2-2� HKC% HDF(
�:ʻ¢ğȊǲ)ǁʧ 

ȓȌ˽ 

� HKC
7, HDF(
�:ʻ¢ğȊǲo�m@C�)ŀǿ("
#ʈƮ��

ʇɨ)ǦɸȱţɉƁ(Ī��:ɸȱƖǶÐŚĂğµɽ>ƶʋ�:�%� 

 

ƗǊ˽ 

ČˬȾɜ
7,ČˬǊ 

� ĥ˭ 2-1 %õƹ( HKC 
7, HDF >Ƌȥ��5 ƚˎ)¦ɸǖČˬ

˵DMEM/F12+2%FBS˶Ŗ�2ƚˎǦɸǖČˬ˵DMEM/F12+B27 supplement˶>

ɹ
�Ⱦɜ>āí��� 

 

total RNAźÉ 

� ČˬȾɜ> PBS(-)$ǍǏ��Ŗ�RNAźÉǸmEg��ʐɵ˵ISOGEN�f

_u�U�� 1˶ml$Ⱦɜ>ǜʈ�āí���ISOGEN) RNAźÉvf}A�

(Ř
 total RNA>źÉ��ʣŜˆË½½Ŋʊ˵ NanoDrop 2000�Thermo scientific˶

$ RNA)ǣŊ
7,ȺŊ>ǚĤ��Ŗ�DNAvCM�A�C(Agilent ArrayȊ
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ǲʈƮ�\I�hCH)>ɹ!�� 

 

ɂƯ˽ 

� HDF(Į�# HKC( Fold change 7��˯Ȋǲ�#
:ʻ¢ğ� 21ȥ˪˵ ɻ

2-2-1˶	!���;8)Ëğ)�$�Fold change� 12.34˵ȹ 5000´˶%ˡń

(˯�!� Angiopoietin like protein 7˵ Angptl7˶(ȗȓ���Ŗ)ʈƮ>ʳ4:

�%(��� 
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ɻ2-2-1. 

HDF(Į�#HKC(Fold change 7��˯Ȋǲ�#
:ʻ¢ğ�21ȥ˪	!�� 

  

�,,/)/'1��:11��'2+�

�+3+�

"=2(41�

�41*�

).'3-+�

�4)'9/43� $3/-+3+����

'1*4�0+94�7+*:)9'8+�,'2/1=�	��2+2(+7��	�� ��!	�	�� 	����� � .8>�6��� �8�		��
��

-'897/3�7+1+'8/3-�5+59/*+� �! � 	
���� � .8>	�6
	��
� �8�	
�����

'3-/454/+9/3�1/0+��� ��� #��� 	
���� � .8>	5���

� �8�	��

��

'1*4�0+94�7+*:)9'8+�,'2/1=�	��2+2(+7��	
� ��!	�	
� 	
�

� � .8>�6��� �8�		��
��

5741')9/3�/3*:)+*�5749+/3�  � � 	����� � .8>�6��� �8�������

)'3)+7�9+89/8�'39/-+3�	����#��	��� �#��	�� ����� � .8>%6
�� �8�
���	��

)'7(4.=*7'9+����')+9=1-1:)48'2/3+������8:1,497'38,+7'8+��� � ��"#�� ����� � .8>	�6
��	� �8��

�

�

97'382+2(7'3+�����8/<�,'2/1=�2+2(+7�	��#��"�	�� #��"�	� ����� � .8>�6

�	� �8��
	�	��

8+)7+94-7'3/3���� � "��
� ����� � .8>
6���	� �8�
	��
��

)=940/3+�1/0+�	� �&#�	� ����� � .8>�5	��
� �8�	���
�

�# '8+��'2/345.485.41/5/*�97'385479+7��� �#���)1'88����9=5+�����

2+2(+7�	� �

�# ��	� ����� � .8>�5	�� �8���
�

�

841:9+�)'77/+7�,'2/1=����84*/:2�(/)'7(43'9+�)497'385479+7��2+2(+7��� "������ ���	� � .8>�6	���� �8�
��
�

97'382+2(7'3+�5749+/3�	

��#���	

�� #���	

� ��
�� � .8>�6
�� �8�
�

��

�1:9'9./43+�"�97'38,+7'8+�9.+9'�	� �"##	� ����� � .8>

6		�
�� �8�
��
���

8:8./�*42'/3�)439'/3/3-�
� "$"�
� ���	� � .8>

6		�
�� �8�	�	�	��

'1*+.=*+�*+.=*74-+3'8+���,'2/1=��2+2(+7��	� ������	� ����� � .8>	�5		�
� �8�
�	��
�

3:)1+'7�7+)+5947�8:(,'2/1=����-74:5����2+2(+7�	� �!��	� ����� � .8>%5
	�
� �8�
������

97'38)7/59/43�,')947�� �
�(+9'��')9/;'9/3-�+3.'3)+7�(/3*/3-�5749+/3�
�

(+9'��

#�� 
�� ����� .8>�5	
��� �8���	�
�

.=*74<=89+74/*��		�(+9'��*+.=*74-+3'9+�	� � �"�		�	� ��
	� � .8>	6�
�
� �8�	�
����

8)1+7489/3� � "�"#� ����� � .8>	�6
	��	� �8����
���
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2-3� HKC(
�: Angptl7)ȊǲȜʑ 

 

ȓȌ˽ 

� HKC (
�: Angptl7 )Ȋǲ>ʻ¢ğ�q�˵Ĥˆ PCR �˶\�iM�q�

˵DFV\�n�_c˶$Ȝʑ�:�% 

 

ƗǊ˽ 

Real Time RT-PCR 

� ĥ˭ 2-2$źÉ�� totalRNA)�ʾ>Ǹ
�PrimeScript® RT Master Mix˵\

I�hCH˶>Ǹ
#ʭʦÄìŠ>ɹ
�cDNA>ʖƓ���SYBR® Premix Ex 

Taq™ II (Tli RNaseH Plus)˵\I�hCH˶>Ǹ
��C�\�I��\Ǌ(7

:Ĥˆ PCR> TaKaRa PCR Thermal Cycler Dice® ˵\I�hCH˶˵ ʍĤ¶˽40

RCM��95℃ 5 Ȣ�60℃ 30 Ȣ˶$ɹ!��\�P_cʻ¢ğ)Ȋǲˆ*

Glyceraldehyde-3-phosphate dehydrogenase (GAPDH) )Ȋǲˆ>º(ɽƿ���

«Ǹ��o�Cv�*��)ʯ9$	:� 
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human Angptl7: forward, 5’- CGGCTGCGTGTAGAGATGGA -3’,  

reverse, 5’- CCTTGGTGCTGAAGGCTGTGT -3’; 

human GAPDH: forward, 5’- TTGATTTTGGAGGGATCTCG -3’,  

reverse, 5’- GAGTCAACGGATTTGGTCGT -3’. 

 

DFV\�n�_c 

� DFV\�n�_cʈƮ> HKC
7, HDF(Ȋǲ�: Angptl7\�iM>

ʏ¯�:�4(ɹ!�� 

� ĥ˭ 2-2%õƹ(Čˬ��HKC
7,HDF( SDSR�o�h_m@�>Ú

�#āí��Ĥˆ��\�iMʞR�o�> 50μg �"�12% acrylamide gel

˵Bio-Rad˶(Ao�C�#˝ǂǌÝ>ɹ!�˵200V�25 Ë˶�˝ǂǌÝŖ)

P��8 poly- vinylidene difluoride membrane (Bio-Rad)(\�iM>ʦÄ��

˵100V�60Ë˶�n�_K�N* 5%VKxw�Mǜǒ�$ĦǙ�60Ëˎ˞Ȓ

(79ɹ
�100´Ł˃��DRLŸ Angptl7Ÿ§˵abcam˶�200´Ł˃��

DRLŸ GAPDHŸ§˵ abcam˶˵ ÂćţQ�c��� $˶ 1ƾưɱ��˵ 4℃�

H�h�eCc˶�ǍǏŖ�4000´Ł˃��A�I�mGVm@\�Yƺʚ|
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LŸDRLŸ§ǜǒ˵santa cruz˶(y�n��>ȣ��60Ë˞Ȓ���Ȋɱ(

* BCIP/NBT˵Bio-Rad˶>Ǹ
�� 

� h�dƶÉ(* CCDIy�TVax ImageQuant LAS 4000mini˵ĬĖmB�

x˶>Ǹ
�� 

 

ɂƯ˽ 

HKC
7, HDF(
�: Angptl7Ȋǲ 

Ĥˆ PCR)ɂƯ�Angptl7* HKC(*Ȋǲ�Ȝʑ�;�HDF(*Ȋǲ�28

;'�!�˵Ą 2-3-1. A �˶ 

� DFV\�n�_c(

#5HKC�8)2Angptl7)\�iM�ƶÉ�;

�˵Ą 2-3-1. B �˶ 
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Ą2-3-1.  

 A 

   

 B 

 

A˽ĤˆPCR$*HKC$)2Ȋǲ�Ȝʑ�;�˵n=3 �˶ 

B˽DFV\�n�_c)ɂƯ�HKC$)Ȋǲ�Ȝʑ�;�� 
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2-4� in vitroʇɨɸȱƖǶzb�>Ǹ
� Angptl7ɸȱƖǶÐŚ©Ǹ)ƶʋ 

 

ȓȌ˽ 

� Angptl7)ʇɨɸȱƖǶ(ë0�œˤ>ƶʋ�:�4�Angptl7 siRNA
7,

human reconbinant Angptl7˵rhAngptl7˶>Ǹ
�˗)�HKC˸HUVECÁČˬȸ

(��:œˤ>ƶʋ�:�%� 

 

ƗǊ˽ 

HKC)ČˬƗǊ
7, siRNAĳ¿Ǌ 

� ĥ˭ 2-1%õƹ( HKC> 24wello��c(Ƌȥ˵40,000cells/well˶��3ƚ

ˎ)¦ɸǖČˬ˵ DMEM/F12+2%FBS Ŗ˶�Lipofectamin RNAiMAX˵ Invitrogen˶

%ǔô��Angptl7 siRNA> 50nM)ǣŊ(':7�HKC)Čˬǒ(ǕÚ���

48ƠˎŖ(ČĈ> B27supplementǕÚ DMEM/F12(�Ɖ��ĳ¿Ŗ 48Ơˎ�

96Ơˎ( RNA>źÉ�:�4(Ⱦɜ>āí��� 
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Real Time RT-PCR 

� siRNAĳ¿Ŗ 48Ơˎ�96Ơˎ) HKC(
�: Angptl7ʻ¢ğȊǲˆ)ėÞ

>Ȝʑ�:�4�Ĥˆ PCR>ɹ!��ĥ˭ 2-2(Ǜ��ƗǊ$ ISOGEN˵f_

u�U��˶>Ǹ
#Ⱦɜ>āí��RNA >źÉ���Ĥˆ PCR *ĥ˭ 2-3

%õƹ(ɹ!�� 

 

HKC˸HUVECÁČˬȸ>Ǹ
�ĥ˭ 

� ĳ¿Ǹʐɵ)2ǕÚ˵ normalɑ �˶��]xʿÍ) siRNAĳ¿˵ control siRNA

ɑ �˶Angptl7 siRNAĳ¿˵Angptl7 siRNAɑ˶��Ŗ�96ƠˎɁʶŖ) HKC

( HUVEC˵ 20,000cells/well >˶Ƌȥ�ÁČˬ> 6ƚˎ
�'!��Angptl7 siRNA

>ĳ¿�� well)áƒ(* HUVECƋȥƠ�ÁČˬ 2ƚȓ�4ƚȓ( 500ng/ml

) rhAngptl7>ǕÚ��˵A7 siRNA˸Angptl7ɑ �˶ 

 

¾Ȁưɱ
7, cord like structureőŮ˧ċ)ĤˆƗǊ 

� ÁČˬ(79őŮ�;� HUVEC) cord like structure*ưɱK_c˵M�t

DhCHybBI�˶>Ǹ
�ɸȱÂȎȾɜ)v�I�$	: CD31 >K_c
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)vf}A�(Ř
�ĥ˭ 2-1%õƹ(ưɱ��� 

� ¾Ȁưɱ�;� CD31˕ţ)ɠȱƹƸʰǫ>½Ģ˩Ŝˉ$ʆĭ��ó wellŐ

�9 3ʄ˅˵´ǰ; ×40˶>bU\�Ǽ¹%�#ʌˈ�ImageJZmcDEA>Ǹ


#b�\>˹¶Þ��1ʄ˅Ő9)ưɱ�;�ʾË)ˢȦ>Ĥˆ��˵ Ą 2-1-2

éǨ �˶ 

 

ɅʊʈƮ 

� Steel-DwassƶĤ>ʈƮ(Ǹ
�P < 0.05>ɅʊĢȌ(ƦŨ%2'��� 

 

ɂƯ˽ 

siRNAĳ¿(7: Angptl7ʻ¢ğ)g_M]D�ÜǰȜʑ 

� HKC-) Angptl7 siRNA>ĳ¿Ŗ�Ĥˆ PCR$g_M]D�Üǰ>Ȝʑ�

�� 

� ĳ¿Ŗ 96ƠˎŖ)R�o�$* Angptl7 mRNAȊǲ�q�* 99˴��g_

M]D��;�240ƠˎŖ)R�o�(

#5ȹ 80%g_M]D�)ǭŪ�

ɉƁ�;�˵Ą 2-4-1˶� 
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Ą2-4-1. 

 

Angptl7 siRNAĳ¿Ŗ)ĤˆPCR(7:ʻ¢ğ�q�$)g_M]D�ÜǰȜʑ� 

ĳ¿Ŗ 96Ơˎ$*ģÀg_M]D��240Ơˎ$*ȹ 80%g_M]D�$	!

�˵ó n=3 �˶ 

 

Angptl7 siRNA
7, rhAngptl7>Ǹ
�ÁČˬȸ$)ɠȱőŮ 

� �;�;)ƫ (
�: cord like structureőŮ˧ċ*�ƿń HKCɑ

0.13±0.15%�control siRNAĳ¿ɑ 0.31±0.09%�Angptl7 siRNAĳ¿ɑ 1.41±0.54%�

Angptl7 siRNAĳ¿+rhAngptl7ǕÚɑ 0.69±0.3%$	!��Angptl7 siRNAĳ¿

ɑ$*�control siRNAĳ¿ɑ%ǁ.#ƦŨ( cord like structureőŮ˧ċ)ſĚ

�28;�˵ P < 0.001 �˶�8( Angptl7 siRNAĳ¿+rhAngptl7ǕÚɑ$* cord 

like structureőŮ˧ċ*ɎĴ��˵P < 0.01˶˵Ą 2-4-2˶� 
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Ą2-4-2 

 

Angptl7 siRNAĳ¿ɑ$*�control siRNAĳ¿ɑ%ǁ.#ƦŨ( cord like 

structureőŮ˧ċ)ſĚ�28;�˵P < 0.001˶��8( Angptl7 siRNAĳ¿

+rhAngptl7ǕÚɑ$* cord like structureőŮ˧ċ*ɎĴ��˵ P < 0.01˶˵ó n=12 �˶ 
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2-5� in vivo(
�: Angptl7)ɸȱ���iȱƖǶÐŚ©Ǹ)ƶʋ 

 

ȓȌ˽ 

� vDVǤȃţʇɨɸȱ���iȱƖǶzb�>Ǹ
#�Ƕ§Â$)ʇɨƖǶ

ɸȱ�ƖǶ��iȱőŮ(
�: Angptl7)ŔØ>ƶʋ�:�% 

 

ƗǊ˽  

Ýǫ 

� C57BL/6˵ 8ʲ˳HV >˶ĎǱĥ˭Ýǫ­ɄŲ79ʟ¿�Ǹ
��À#)Ýǫ

*ƭ�ĚĢÝǫĥ˭ĥƘʃÒ'8,( ARVO Statement for the Use of Animals in 

Ophthalmic and Vision Research(Ř
î9ŵ!�� 

 

˰ˀƗǊ 

� O\w� 35mg/kg�KT�U� 5mg/kg)ŷ�ˆ(':7�ǶǴ˫Ēǃ$Ł˃

��27Gˇ>Ǹ
#ĚɦʾȯɘÂ(ŷ���� 
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siRNAĳ¿Ǌ
7,ƖǶɸȱ���iȱʒĳǊ 

� 1.0μg˵0.1mg/ml )ǜǒ> 10μl˶) Angptl7 siRNA (esiRNA,Sigma) 1�*

control siRNA (esiRNA, Sigma)>ɂɨ�ǋı���ʇɨƖǶɸȱ���iȱ)ʒ

ĳ*�siRNAɂɨ�ǋıŖ 24Ơˎ)Ơǥ$�ʇɨʨʾɸȱ�8 1mm)¥ɐ(

10-0Nylon ȷ$ʇɨĥʞ(ʯȷɍô>ɹ!��ʯȷɍôŖ 7 ƚȓ(ƊÉ��Ȗ

ǳ>Ǹ
#ʈƮ��� 

 

Real Time RT-PCR 

� Angptl7 mRNAˆ)g_M]D�Üǰ>Ȝʑ�:ȓȌ$�ĳ¿ÈɐŖ 48Ơˎ

(ȖǳƊÉ>ɹ!��ƅî��ʇɨǪ> RNAźÉǸmEg��ʐɵ˵ ISOGEN�

f_u�U��˶(ǐǞ��ɀɏțȚƽ˵BeadSmash��O�k�a_M˶>

Ǹ
#szUeCW����ˑ�ISOGEN ) RNA źÉvf}A�(Ř
 total 

RNA>źÉ���PrimeScript® RT Master Mix˵\I�hCH˶>Ǹ
#ʭʦÄ

ìŠ>ɹ
�cDNA>ʖƓ���SYBR® Premix Ex Taq™ II (Tli RNaseH Plus)˵ \

I�hCH˶>Ǹ
��C�\�I��\Ǌ(7:Ĥˆ PCR > TaKaRa PCR 

Thermal Cycler Dice® ˵\I�hCH˶˵ ʍĤ¶˽40RCM��95℃ 5Ȣ�60℃ 
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30Ȣ� ˶$ɹ!��\�P_cʻ¢ğ)Ȋǲˆ* GAPDH)Ȋǲˆ>º(ɽƿ

���«Ǹ��o�Cv�*��)ʯ9$	:� 

mice Angptl7: forward, 5’- AATGAACATATCCACCGGCTCAC -3’,  

reverse, 5’- AGTTCATTGCCCAACGCAAAG -3’; 

mice GAPDH: forward, 5’-CACATTGGGGGTAGGAACAC-3’,  

reverse, 5’-AACTTTGGCATTGTGGAAGG-3’. 

 

ƖǶɸȱ
7,��iȱ)Ĥˆ 

� ɺŖ 7ƚȓ(Ȗǳ>ƊÉ��ŏʇɨǪ>©Ů�ƏıǭÌˍ>Ú�#ĺˍƺƪ

%���ƖǶɸȱ�ƖǶ��iȱ)ƶÉ*ɸȱÂȎȾɜv�I�$	: CD31


7,��iȱÂȎv�I�$	: LYVE-1>¾Ȁưɱ���ưɱ�;�˧ċ

>Ǽ¹ʈƮZmc ImageJ(http://rsb.info.nih. gov/ij/)$ 2¶Þ��1ʄ˅Ő9)Ɩ

Ƕɸȱ
7,��iȱ˧ċ)ˢȦØô>Ĥˆ��� 

 

ɅʊʈƮ 

� Mann Whitney U test>ʈƮ(Ǹ
�P < 0.05>ɅʊĢȌ(ƦŨ%2'��� 
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ɂƯ˽ 

siRNAĳ¿(7: Angptl7g_M]D�Üǰ 

� Angptl7 siRNA)ɂɨ�ŷ�(79�ʇɨ(Ȋǲ�: Angptl7 mRNAˆ*�

control siRNAŷ�ɑ%ǁʧ�#ȹ 90%¦���˵n = 4˶˵Ą 2-5-1. A˶� 

 

Angptl7 siRNAĳ¿ʇɨ(
�:ʇɨƖǶɸȱ
7,ƖǶ��iȱ)Ĥˆ 

� Angptl7 siRNA>ɂɨ�(�Óŷ���˅ǶĉvDV(C57BL/6))Ǥȃţɸ

ȱ���iȱƖǶzb�(

#�ʇɨɸȱƖǶ
7,��iȱƖǶ-)œˤ

>ƶʋ��� 

� ɺŖ 7ƚȓ)ʇɨɸȱƖǶ˧ċ*Angptl7 siRNAɑ 8.45±2.29%�control siRNA

ɑ 5.96±1.46%���iȱƖǶ˧ċ* Angptl7 siRNAɑ 3.14±1.31%�control siRNA

ɑ 2.29±1.37%$	9�%5( control siRNAŷ�ɑ%ǁ.# Angptl7 siRNAŷ�

ɑ$ƦŨ(�ʳ��˵P < 0.05�ó n = 13˶˵Ą 2-5-1. B, C˶� 
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Ą2-5-1. 

 

A˽ ɂɨ�ŷ�(7: Angptl7 siRNAĳ¿ 48ƠˎŖ) Angptl7 mRNAȊǲˆ

*�control siRNAɑ%ǁʧ�#ȹ 90%¦��#
�˵n=4 �˶ 

B˽control siRNAŷ�ɑ%ǁ.#�Angptl7 siRNAŷ�ɑ(

#�ɸȱƖ

Ƕ˧ċ*ƦŨ(�ʳ��˵˷P < 0.01�n=13 �˶ 

C˽ ��iȱƖǶ˧ċ5 Angptl7 siRNAŷ�ɑ$ƦŨ(�ʳ��˵ ˷P < 0.05�

n=13 �˶ 
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ɔĭ˽ 

� ƪșȧ$* HKC˸HUVEC�HDF˸HUVEC )ÁČˬ>ǦɸǖČˬ$ɹ
�

HKC˸HUVEC)ɑ$ƦŨ( cord like structureőŮ�ĵ'
ɂƯ$	!���

8(��)¸ö* VEGF)ġć�$5ė=8'�!���;8)ɂƯ�8�HKC

� HUVEC(ŸɸȱƖǶ©Ǹ>ë0�ǵē>ƈ­�#
:��Ȟþ�;���

�$�HKC% HDF(Ȋǲ�:ʻ¢ğ)ŀǿ�8O�cRCc(˯Ȋǲ�:ɸ

ȱƖǶÐŚĂğ)õĤ>ʐ2�DNAvCM�A�CʈƮ)ɂƯ�8ʇɨ()2

˯Ȋǲ�#
� Angptl7(ȗȓ��in vitro
7, in vivo)ĥ˭�8�ɸȱƖǶ


7,��iȱƖǶ)ŶÐ©Ǹ>Ʀ�:�%�Ȟþ�;�� 

� �āȜȪ��ÁČˬȸ)Ǭŝ*�ǦɸǖČˬƫ �$ HUVEC) cord like 

structureőŮ>ʆĭ$�:�%$	:�HUVEC)ãǮČˬ)Đô��ā«Ǹ�

�ǦɸǖČĈ˵B27 supplementǕÚ DMEM/F12˶$*�Ⱦɜ>ɉƁ�:�*�

ðɝ$	:��ā)ĥ˭ȸ$*�HKC
7, HDF)˻ƚˎ)¦ɸǖČˬ

˵2%FBS˶$Ĕǀ���˗(�ȯɌɉɲȾɜ-)őʞʦƉ 43,44�ʢ�!�%ɔ

�8;�ǦɸǖČĈ$)Čˬ(Ì9Ƥ��) 5ȾɜĘvc�_MV�Q��

P�ǑÞˁȻ�ĥʞȾɜ>³ś�:RCcIC�ȮO�cRCc*ǎţÞ�;�
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ȾɜĘvc�_MV�Q��P�ǑÞˁȻ�ĥʞȾɜ>³ś�:RCcIC�

Ȯ�ǷǶ�;#
:�4(�HUVEC) cord like structureőŮ>Ƕ���:ǵē

>ƈ­$��%ɔ�8;:� 

� ȎɧɌɉɲȾɜ% HUVEC)ÁČˬ(*ʯńDTɸǖ�Ǹ
8;#
: 45�

DTɸǖ*ƹ�'ŮˋĂğ6s�z�>ø?$
9�ɾʰ�_c)ʸ
(7:

œˤ��+�+ÿ˨%':�1��ɸǖ(* cord like structureőŮÐŚ(ˏ�

�:ƨȘ)ǫʞ5ęƒø1;#
:%ɔ�8;�ǬĤ)\�P_cĂğ)ÜƯ

>Ⱥȵ(ʆĭ�:�*$�'
�Ř!#�ǦɸǖÁČˬȸ*ɸȱƖǶÐŚĂğ

)ɵÔVM��f�N>ɹ�˗(ƥʺ'ĥ˭ȸ$	:%ɔ�8;:� 

� Ǧɸȱɀɏ$	:ƿńʇɨ(*�ʇɨ)Ⱦɜ�(ɿƒ)ŸɸȱƖǶĂğ�Ȋ

ǲ�#
:%ɔ�8;#
:��ā)ɂƯ�8�HKC* HDF(ǁ.#ɸȱƖ

Ƕ(Į�: �²ʳĂğ)Ȋǲ�ĵ'
��ŶÐĂğ)Ȋǲ�ę
 )& 8��

5��*�Ɨ(79ɸȱƖǶ�ʢ�9(�
ǵē>ƈ­�#
:�%�Ɲ8�

('!��ʇɨĥʞ)O�cRCc(Ȋǲ�:ɸȱƖǶÐŚĂğ*�ƨ�àË

(ʈƝ�;#
'
5))ņ"�)ďú*	: 26,49-52�¬�+�ɸȱƖǶŶÐĂ

ğ%�#ɰ�Ș8;#
: thrombospondin*O�cRCc(Ȋǲ�#
:��
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ČˬO�cRCc( 1ĉãȺp�rV>ũư��:�(79Ȋǲ�Ǘĵ�:�

%�ďú�;#
: 52�1��Azar8*�in vitro)ĥ˭(

#�O�cRC

c�ǷǶ�:MT1-MMP˵membrane-type1 matrix metalloproteinase˶(ŸɸȱƖ

Ƕ©Ǹ�	:�%>ďú�#
: 2,49�ů�)ɂƯ5ô=�#ɔ�:%�O�c

RCc*ʇɨɸȱƖǶ>ŶÐ�:ŔØ>Ż!#
:�%�Ȟþ�;:����

!#��āȜȪ��O�cRCc>Ǹ
�ĥ˭ȸ>«��%$�ʇɨɸȱƖǶ

)ÐŚ(ǬǿȌ'Ăğ�ƶÉ�;:��Ƨŕ�;:� 

� � Angptl7* cornea-derived transcript 6%�#ʇɨĥʞ�8õĤ�;�ʻ¢ğ

$	9 5-7,53�Ŗ(A�UHuF^�˪¤)ǬŝȌ'Ƹʰ�8 Angptl family(Ë

˪�;��A�UHuF^�)ïĩ§$	: Tie1 6 Tie2 (*ɂô����)

ǬǿȌïĩ§*õĤ�;#
'
H�m@��J�d$	:�ÀʥɪĀ)�$

ʇɨ�Ę$*/%?&Ȋǲ>ʑ4��ʇɨǬǿȌ(ġć�:�%�ďú�;#


: 8,10,12,14,16,53�Peek8*�Angptl7*Ǧɸȱ$	:ʇɨĥʞ(˯Ȋǲ�#
:

�Ɨ$�YgN�mcvDVzb�(

#ɸȱʛĬ'Ĕǀ�)ɥȆɀɏ(5

Ȋǲ�#
9�ęˆ)ȾɜĘvc�_MV)ǆȗ>ʯ��ŸɥȆÜƯ*28;

:5))�ŸɥȆɸȱƖǶÜƯ*Ɲ8�$*'
�%>ďú�#
: 17,54�1
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��Bouis8*�Angptl7)ɸȱƖǶÐŚ©Ǹ>Ȝʑ�:ȓȌ$�jc
7,v

DV)y�g�v) cell line>Ǹ
#�Angptl7>ŏÐȊǲ���%�<�VEGF

)Ȋǲ(ėÞ*'��ŸɸȱƖǶ©Ǹ)	: Endostatin )Ȋǲ�jcȾɜ$*

ƦŨ(�Ɯ��vDV$*ƦŨ(Ǘĵ�:%
�ɂƯ>ďú�#
: 20-22,55��

'= �ǲƠǥ$�Ƙʍ�8)ďú$*�Angptl7 )ŸɸȱƖǶ©Ǹ*

controversial$	:������āɹ!�ů�)ʈƮ$*�Angptl7*ʇɨ(



#*ŸɸȱƖǶ©Ǹ>Ȟ�#
9�ƪËğ)©ǸȊǲ(*ʇɨ%
�ǵē�

şʁ$	9�ʇɨ(ǬǿȌïĩ§�Ȋǲ�#
:ðɝţ5ɔ�8;:� 

� � Rozsa8*�jcČˬɌɉƱŃȾɜ( TGF-β6bKRyR[�>©Ǹ��

:�%(79�Angptl7)Ȋǲ��Ɯ� ⅠĉQ��P�Ȯ)ȾɜĘčʞ)ǷǶ�

�ʳ�:�%>ďú�#
: 23,56�ǲć�ɫň$*ʇɨȣƵɺŖ'&(Va�

CdÔ)ǥȖ>Ǹ
#Ǥȃ6żɆìŠ>ŶÐ�:ǇȈ�Ň�ɹ=;#
: 16,17

��Va�CdÔǥȖ(79 Angptl7 )Ȋǲ��ʳ�#
:ðɝţ�	9��

ā)ɂƯ%ª�#ɔ�:%�ʇɨȣƵɺŖ)ɸȱƖǶ6��iȱƖǶ>ŶÐ�

:�Û%'!#
:�%�ɔ�8;:� 

� �ā)ƶʋ$* Angptl7 �ȔƇɸȱÂȎȾɜ(©Ǹ�:)��ˎƇȌ(ˏ�
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�:)�*Ɲ8�('!#
'
��O�cRCc)Čˬ�Ǡ>ɸȱÂȎȾɜ

)ʏ¯ȸ(Ǹ
:�%$�ÂȎȾɜ-ȔƇǒţĂğ%�#©Ǹ�:�÷�>Ɲ

8�($�:ðɝţ�ɔ�8;��Ŗ)ƶʋʕ˨$	:� 

� � �ā�Angptl7)ɸȱ���iȱƖǶ(ë0�œˤ("
#�in vitroÁČ

ˬɸȱƖǶzb�
7,vDVǤȃţʇɨɸȱ���iȱƖǶzb�>Ǹ
��

ƖǶɠȱ)ĤˆʈƮ(79ƶʋ���ɸȱ���iȱƖǶ)ɿ˚'ËğyIf

Wx(

#�Angptl7 �&)7�(ˏ��#
:)�>ʈƝ�:�%��Ŗ

)ʕ˨$	9��)ËğyIfWx�Ɲ8�(':�%$�ƨ�ʂ"�!#


'
ǬǿȌïĩ§õĤ)ų��9(':ðɝţ5ɔ�8;:� 

� ƪșȧ(79�ʇɨ(ǬǿȌ(Ȋǲ�: Angptl7 �ɸȱ���iȱƖǶ>Ŷ

Ð�:�%�Ȟþ�;�����!#�Angptl7 �ʇɨ)Ǭŝ$	:ʮƝţ>

ɉƁ�:�4)�Ǧɸȱ�Ǧ��iȱɉƁƽƸ>Ż�˄ʁ'Ăğ$	:ðɝţ

�	:%ɔ�8;���  
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1%4 
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� ƪșȧ$*ʇɨ)ʮƝţ>ɟ���ʄƽɝ¦�>ō�ʢ��˄ȴ'ȂǴȌC

q�c$	:�ʇɨɸȱ���iȱƖǶ(ˏ�:Ăğ)ƶʋ>ɹ!�� 

� ȭ 1ȫ$*�ĹŲţǤȃ>čȑ%��ƹ�'ȁť)ȂŪ)Ȋȃ�ʳĺ-)ˏ

��ďú�;#
: 3,9,11,13,15Angptl2 )ʇɨɸȱ���iȱƖǶ(Į�:œˤ(

"
#ƶʋ���Angptl2 *�ĹŲ$)ǤȃţRCcIC�)Ȋǲ�ʳ6vM

�m@�U)ǐǟĔÚ>���ʇɨɸȱƖǶ���iȱƖǶ%5(�ʳ��:

©Ǹ)	:Ăğ$	:�%�Ȟþ�;�� 

� ȭ 2ȫ$*�ŘƬ�8Ǹ
#���vDVǤȃţʇɨɸȱ���iȱƖǶz

b�(Ú���āƖ�(ʇɨĥʞ)ŜĴǵē>ìƟ���ʇɨO�cRCc%

HUVEC%>ÁČˬ�: in vitroʇɨɸȱƖǶzb�>Ƹȳ���in vitroʇɨɸ

ȱƖǶzb�)șȧʶȤ(

#�ʇɨO�cRCc˵HKC˶˸HUVEC ɑ$

*ȎɧɌɉɲȾɜ˵HDF˶˸HUVEC ɑ%ǁʧ�#ƦŨ( HUVEC )ɠȱőŮ

©Ǹ�Ĵ��!��%�8�HKC % HDF (Ȋǲ�:ʻ¢ğ)ŀǿ> DNA v

CM�A�C$ƶʋ���HKC()2˯Ȋǲ�#
�ʻ¢ğ)� �ɸȱƖǶ

ŶÐĂğ%�# Angptl7(ȗȓ��in vitro
7, in vivozb�$ɸȱƖǶ
7

,��iȱƖǶ(ë0�œˤ>ƶʋ���Angptl7 *ʇɨɸȱƖǶ���iȱ
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ƖǶ%5(ŶÐ�:ÜƯ>Ʀ�:�%�Ȟþ�;�� 

� �āƶʋ��ʇɨɸȱ���iȱƖǶÐŚĂğ$	: Angptl2
7, Angptl7

*�·ǧ(5Á( Angiopoietin(˪¤��ǬŝȌ'Ƹʰ>Ʀ�: Angptlm@w

��(Ë˪�;#
:��ǮȪ��ǿ':\�iMʞ$	:˵Ą 1-1 �˶Angptl
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