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Įɇ 

ƈ�nʦƷƵǌuʠǀdƱÎ˙ÇƩ OIE/WHO/ŴǕƷƵǌtȓÎ˙Ç˩ÈǇȽ

ǀə˙ēȥ 103ê 5ŎȨɚtȓÎ˙ÇǴɍ�+=Āʥ˩��Imc�ðǭ¯ˉƷƵ

ǌǟǪuyŐǋȯǟŚâ+�107ê 6ŎœēȨ�ǅdƱȽǀǿȋ�ƈ�nʦƷƵǌu

ʠǀdƱÎ˙Ç
ŀH�ǴɍƷƵǌ OIE<�Ɏǈ˩Ŋʍ	ŸŁ�ê 10ŎȩɿƷƵ

ǌ OIE<�Ɏǈʰçñōɣ˩ōɣ�ʍȼ��ƏƷƵǌɖĿȝ`ſÖ�þ��īư@

ñ�œēŁ 105êu 108êta�ʈʐǃŴǕ½ɑƈ�nʦƷƵǌuʠǀdƱÎ˙Ç

ɿƽ�ȝ`ə˙˩ɚə˙Ɏŏ-ȥŴǕō���ŴƏI �È�ȑƏ��Ə�˅Əu

±ƍƏ��È¯ʒ 49 ʱÎ˙Çta˩ŷƈ�\īÎ˙Ç�ɿ�ȝ`ə˙��ʻ��

ŌJģŭĄ�� OIE<�ɎǈţŜ�˩ɿƽȝ`ə˙Ʃşþâ+ˉǗ�	˩ƈ�tȓ

Î˙ÇÔɺ×œēŁ 109êɿƽ˖ų�ƏƷƵǌěsɖĿȝ`ə˙˩Ʃ,ǵɿÃ�ˊ

V˩�àǢď�˟�ɱǟǪʡȝŁ�ʻ˩108ê 12Ŏ 6łȦ 12Ŏ 16łɲƈ�nʦƷ

ƵǌuʠǀdƱÎ˙Ç˩ÁȒȝ`ə˙ěsĖųǀǁ�Ħǥ˩"uʍȼƷƵǌěsɖ

Ŀ�ɱǰƽ�ɐȉ� 
� �
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�

	�� ǗǑ�

ǊƩ�ǠÅÎ˙ÇʍȼƳÅɖĿə˙Ǒȝ`ȕʍȼÎ˙Çʱſɹň˩ǨƩȝ`ə

˙˩ȝ`ə˙�ň�ŇÎ˙Ç�ɱɝɢɎǈ
{ĐȎǑƾǲ�104êWHOǑƷƵǌÕ

ÈōɣóːOFƼƷƵǌɖĿÎ˙Çǒũ˃tȨƷƵǌɖĿȝ`ſÖə˙˩ƫȕqȎ

�ɿƽ�þ˩?ŏƈ�nʦƷƵǌuʠǀdƱÎ˙ÇɿƽŷFƼĄƷƵǌɖĿȝ`ſ

Öə˙˩�ŷ�ɚōɣ�ĩOŽ	±ƏĎǭɿƽ�þǑŪĈ�ƷƵǌ<�ɎǈǊ�ʟ

、â+ˉǗpƩðǭ�³kƷƵǌɖĿȝ`ſÖ�þ˩�ˌɎŁ 109 êɿƽ˖ų�Ə

kƷƵǌěsɖĿȝ`ə˙˩ƮƑ�ɲƈ�nʦƷƵǌuʠǀdƱÎ˙Çʍȼȝ`ə

˙ěsĖųǀǁȨƷƵǌěsɖĿ�ɱǰƽ�ɐȉ� 
	

��� ȼǥ�

œųǟȒȥƀ� 108 ˥ 12Ŏ 6 łȦ 108 ˥ 12 Ŏ 16 łŵHɎ 11² (ɛ¹
˦ǥɀ)� 
 

12Ŏ 6ł-12Ŏ 8ł Ţ��Ŷ�ʻŰ¥ĭŰ\õƈ�˩ʔʊƈ

�±Ȑâ˟ʫÒʯɾĭå¬Ȧnʦ 
12Ŏ 9ł-12Ŏ 13ł • ȝ`ə˙ěsĖųǀǁ 

u Ø。ȽǀǰY 
u Ø。ȠEĨǧ  
u Ź�Ø。Ƞħʿ 
u Ø。ȠN� 
u �	Ąə˙ȨÂÅĄə˙ 

• ěsɖĿ�ɱǰƽ 
u ȻBě˞ŝȮ˧FAT˨  
u Conventional RT-PCR 
u Real-time RT-PCR 

• ɏɠ  
12Ŏ 14ł-12Ŏ 16ł ʔʊƈ�±Ȑâ˩ǃnʦĭå¬Ȧåˢđ

˟ŬŰ¥˩ĨȵĭŰʁ| 
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��� EÉ�

�	� ȝ`ə˙ěsĖųǀǁ�

A. Ø。ȽǀǰY 

ľʍØ。ʍȼɀ�Ǐɒ˩¹ʾĺ�łő�-ƞ�êǺ�ĄU˧ǒ,ǂż。�ɹơ

˘˨�ə˙�Ǩ�)ňŹ��ŇƴƲĐŹ�ǯ�H 4 ʱ˓țĒ˩űǋĒÕʮĶȏľʍ

ƛƗØ。�ěsĖųǀǁĒ�ǌžȨǋȯĸ`Î˙Ē�ĪƁĒ.ƳÅə˙ǯ�ûƛƗ

kʰ»Ī©Ľ˩�ƛƗkĐƪǌžk{,ǂĔęØ。˩	Ńŏʍȼǌžə˙[ɇ,ǂ

ʬ¾µÎ˙。˩
�Î˙ÇˋŊĪ�ŦʖCƄŝ˩Ťˆ�©Ľu˒ƱǱʍD\ǒˋƕ

ž�
�ə˙ǑØ。zŏŽłɛǾǺʥ˩QUǺʥŹ��ǀǌ�9î2Uʾĺ� 

Ž2˓țĒʮyŏ£ǡɀ�˩EÉi�į+łőuˉǗ;¹˕˓˪	2ǣĠ	ų�

aƂ˪	2ǣĠ	ų�©ĽŊĪ˪	2ǣĠGų��Ėųǀǁə˙ʰ»\Aŏ	$d

Ʊə˙ǥë˩ɛʃŷųə˙EÉ�į+��ǯ˩�ňŽ2ə˙�ōȇĦ~ȥɩɫâ+˩

˓țĒ�Î˙Ç�ʱŏʈʑǙʺ˩ʍD˓țĒɇaǫʳɤȿ�ˇ¶˩z˓țĒŹ�Ø

。ɇʅOň,ǂ>ʓǱ� 

ŷųĨxěsĖųǀǁɐȉ˩ÁȒ" CVS27ǌžʍȼȠEĨǧ�Î˙。ǐǌTɥ

ȨǺʥ˩TɥňƩG�į+˩AşÖØ。˓˔Ǳ�ə˙ȇȸuǤʞ3ĺȨǺʥɀ�Ň

�ƪɞ˩	�ɩɫɊÍȨTɥ˩z	�ɩɫɒʥ˩"TɥǑ�ĉɈƩ�˩�"sAʍ

ȼÎ˙。ȠEĨǧǑ�ǊTɥ��ƈŀÕÈȃ˙Ʃ	Ȭ�ĨǧŷǌžùȰØ。ɊÍX

ʍDǮ
őùpʍȼ�ʑÂŬ˧
˃ǯXǮ��ő�Ʃǌžª6ʡ	ů¯˩�Ø。ƪ

ˋKȌȍxXǎȱ˨˩Ǯ
őǍƶƩùȚ
d˩ǂʬ¾ˊÝåZƧ�
ōȼd˩[ð

ɣ�ʑÂŬ��Ĺ2ə˙ʰ»ùǮ 6²ǐǌŹ�ǑˍGʾØ。ōǆ7 FATɖĿ� 

� 1:Ø。Ē®�Žʌ£ǡǰƽɀ�� � 2:ʣÖƳźƶƇzȼǏɒ(¹®ʗɓÆ)� 
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� 3:Ø。ƾ¨ɨÌj� � 4:Šİ
�ə˙ʍȼɊÍȨɛǾǺʥ� 

� 5:ɊÍǐǌ�Ø。� � 6˪" CO2Ɓƒʍȼ�ʑÂŬ� 

 

B. Ø。ȠEĨǧ 

ʍȼØ。ȠEĨǧ˩�ÅØ。˄Oȡȟ˩û±ȢȞE:"ȫƋ 50ʍȼȡȟƊÓ˩

Ø。ōŁ 1 QʪEˠ4˩ɊÍʍDˠʜƶċù˩ɻ«Ø。ˍĘȖŔǦý�ùĤʍȼȠ

EĨǧǌžƖ˩ĨȵĘØ。Ķ�ǶEɊÍ˩ʈæ 30-40 QʪEØ。ǒąüƐ`�ˍ 4

²ǑŹ�Ʃ˅ƳǉĄ˩{ȝ�ʣˍƊÓĐȅʂ×ȧ� 

� 7:"ȫƋ 50ʍȼȡȟƊÓ� � 8:ɊÍˠʜƶċ� 
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� 9:ʍȼȠEĨǧǌžƖ� � 10: Ǣǳ{ǂ tip]ǞǊƊÓȈȾ� 

 

C. Ź�Ø。Ƞħʿ 

ŲˆAǂƕž_ƕžùıġ˩Ɵ=ƣ¸Ǒ�Ŧ˧ʬ¾�]P�Wf˨�Kƕžı

ġŲˆ	ųù˩ĶDǼǖuØ。ß˞Ɂ˩�şÖə˙ȇȸùėÐə˙�Ǩ�łő�ě

sĖųǀǁǂ�Ø。ȠĺʡŁG2 50ccˁþǰ�"ʬ¾µ(Ø。Ǜǜ˩}ĔÔɸ˞�

ùĞà˩Ĩȵǂʬ¾õãĞʰǓȣ˩˄O T ¿�ˍȶ˜˩Kǂʬ¾µ(Ǜǜ�Å˩}

Ĕ]P]ʰuĥʰˍȶ˜˩Ĩȵ"WfwOȠǿȋĶD 50cc ˁþǰ˩wÃˁþǰL

-80°CLǱ˩�ŦĶDƕžū˩ē,ǂƉ�Ŧǂƕž_ŽŎɼŋ� 

 

D. Ø。ȠN� 

ʍȼäħʿ�Ø。ȠN�ǥë˪ û-80°CLǱÔØ。ȠwOĶȏŁƂ�ƔƉɌN˩

ɴʐ	Øňù{ɌN�őʱƟ=N�ē˃Ʊ�˪FľN�ƿ�N�¦�G2±ʫǖ("

ƕž_ıġ�Ɨ)�ƣȲ�Ŧ�ýʡ˂d�ǰ��ǰˍ 22�ħŖǔǯ˩=Łâ+Ų�

Ɵ=�Ĩȵʰ�N�Ű�ˌM˩K�Î˙Ç§Ð�ɱǰƽɒʥɀ�� 

"�ɱŰÔȠǿȋ�gj˩ɃDħŖǔ�˩Ĩȵ"QƊ�Ô�ɱù�ȠǿȋQɃ

DN�ƿ�˩ȶ�N�¦˧hF«˨˩ĶDN�ŰʍȼN�˩N�ÃK«�ʤȶÃĎ

ȝ`ə˙�Ď�� 
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� 11:Ø。ȠɌN� � 12:ÔȠǿȋȏD�ɱŗ� 

� 13:�ɱùȠǿȋ�·Ņů� � 14:ÔȠǿȋȏDħŖǔ�� 

� 15:"QƊ�é�QɃȠǿȋ� � 16:ȶ�N�¦� 

� 17:ÃĎ�öN�ůœ� � 18:ʍȼN�ǥë� 
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� 19:N�ÃĎù«�ʤȶ� � 20:ÃĎN��ůœ� 
	

E. �	Ąə˙ȨÂÅĄə˙ 

�	Ąə˙Ʃɘ&ēǀǁ�ŽĖųʸĄ/ʷĄěs�ɱŇ��	˩ƈ�ÕÈ Dr. 

EmmanuelleðɣŽĖųǀǁ�ěs˩ {ʼŰħ 6ƿN�ůœʍȼ FAT�RTCIT�RT-PCR

� Real-time RT-PCRűƝȀśŇ�ȨsAů��ʸĄ/ʷĄȀś��� 

zȨƈ�ÕÈ Dr. Emmanuelleɏɠ˩ŠİƷƵǌȝ`ə˙tȨ�ÈƩŘ�uŘn

�k (i�łœ�ľa��oÜ�ȳøɰ�Ƌ�...ǯ)˩Ʃ�ǠɝƷƵǌěsɖĿȝ`

ə˙�ů��ʏɽʐǥ�˩xX
{ěğ�ƾ¨�ǽ¹ơìɦj�ôˈ˩�ȓʡǮ	

ųɿƽÊʅ�®{ȝ�ʎXʈʲƒǥuĔȍ˩ĐŇƱƒŨȔʏʅǑňʱʭǞ(ÎʻÊʅ

�®ȃ˙{ïʕʒ 7²)˩�ÔňʱǻDˑʽȓʡ˩�ŷÔů�ȏŁƳÅǑƾ¨ơì�

Ł	ŻňʱùʍȼƷƵǌÕ	ĄɖĿ˩"�Ɍů�Ň� 0ŏƽĈ�ÂÅĄ˩Ǡ0ů

��Êʒ~Î˙Çù 0ŏIsŏǑɖĿŏĸĄ�ƈ�ÕÈðɣ 32Ɲəơì˧4°C�

20°C�30°C˨�˩ŮĲćbǑʏɽť#˧Ķȏ	ʌ˨�ŮĲŌǸǑʏɽť#˧ĶȏG

ʌ˨�Ů%ɪʏiɃÇEʖBʍȼʭňʱ�Ķȏ˩Ĩȵʆʐ FAT�RTCIT�RT-PCR

� Real-time RT-PCRűƝȀśŇ�ȨsAů��ʸĄ/ʷĄȀś���zȓʡŒ-ÔĢ

ȍȩɿȝ`ə˙˩Ô=ºȝ`ə˙ů�QU0ÀŁ 4�u-80�ť#�˩�QŚə˙ů

��ŷGǧ0Àť#��ÂÅĄ˩ʍȼʭő0Àə˙�ÂÅĄɘ&˩7Ʃõùȝ`ə

˙ɿƽ�őǥÂĦɉ^� 
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��� ěsɖĿ�ɱǰƽ�

A. ȻBě˞ŝȮ(FAT, Fluorescent antibody test) 

FATƩ OIEȨWHOðɣ�ƷƵǌˡʢŭƟű˙ŀƈ˩,ǂȝ`ə˙ěsĖųǀ

ǁˍGʾŹ�Ø。7Î˙˩Î˙Ÿ˛¹�˪ 

1. wEʗÎ˙ÇƒƂȇȸ˩�Ôŷȇȸ℃ɒ��ɱǰƽĻ#�� 

2. ÔƺƯŭɒʸĄÖƬ(H 22ʸĄÖƬ˪Ċŝ CVS27ǑØ。Ƞ�Ċŝ EBLV-2

ǑØ。Ƞ)�12ʷĄÖƬ(ʷĄØ。Ƞ)�22ůœ�Ø。Ƞ(~7 2ʟɆ)� 

3. ÔØ。ȠwOʍȼ«ƯŁƺƯ 42 well�� 

4. ŁÇơˑ� 15Qʪ� 

5. Ł��ʙ(−20 °C)�Å 30 Qʪùˑ�� 

6. aDȀ� fluorescein isothiocyanate Ǒ¯Şě˞(��j˩ʘÃ�ɳȦˁþǰ

ˁþ 5Qʪ˩ʼùħ�ƛƖȦʆńØˁþǰ˩L 4°CLǱ{0À 14²)˩,

ǂ pipette ŁŽ2 wellaD 70µL¯Şě˞� 

7. ÔƺƯĶDƦƨǑ 37 °C ¢˔Ǳ�Ċ+ 30 Qʪ� 

8. wOƺƯ˩,ǂ pipette" PBSɻɻƆƎȜˆŶˆ~ 1-2ų˩ĨȵK,ǂ H2O

ɻɻƆƎȜˆŶˆ~ 1-2ų˩Ɗĉǒ
ɇǘĨƤ�ůœ�� 

9. ƺƯˑ�ùĶŁʖBǼǖ�˩ŽƯƺƯƤ	ƤÒƯ_ùȶ�ȶƺƯ� 

10. ŁȻBːýʩ�Tɥ˩ATɥʸĄ�ʷĄ�ĨȵTɥůœ� 
	

zŷųʣÖȝ`ə˙ěsĖųǀǁ�N�ùůœ˩ �ʼŰwů 62ůœʍȼűƝ˩

KaDǊłʅű�ƸȠǿȋ˩ƸȠǿȋ�Ɵ=ÇʍȼĜƯ˩ħȠ�2ʗQ˪Ɠ˗ɋ�

ØȠ�Ǔɱ�ï˝˩ĨȵQUĜ��2ƺƯǑ 42 well�˩"«Ȫř«Ư˩ǂ>ʓǱ

ʅDÎ˙Ç˩a�G2ʸĄÖƬu	2ʷĄÖƬ˩��ʃÎ˙Ÿ˛ʍȼűƝ�	 	

 
� 21:ÔȠǿȋȏŁƺƯ� 

 

� 22:"«ȪřʍȼĤ«� 
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� 23: aDȀ� fluorescein 
isothiocyanate Ǒ¯Şě˞� 

 

� 24: ÔƺƯĶDƦƨǑ 37 °C ¢˔Ǳ
�Ċ+ 30 Qʪ� 

 
� 25:" PBSu H2OɻɻƆƎƺƯ� 

 
� 26:aDÒƯƖ� 

 
� 27:ʸĄvč�ůœŁȻBːýʩ

��ƥ²ņļȄȻB� 

 

�

B. æɉvɾʥȗ�ʚʋʨvčə˙(conventional RT-PCR, conventional reverse 

transcription polymerase chain reaction) 

şʛȴw:,ǂ QIAMP mini kit ARN extraction˩ ə_ǒäȃQʘ¸Ƀ�ŏŭǢǑʆ

ńǔ¾Ʉ˩Ƭ,ǂˊëu˃ƃwǂ˩,į+Ȕ{"÷Ă�Ĕ�ƜÙʧɞǐǀ˩aD\
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vortexu spin down˩ aDù
K vortexu spin down˩ Aį+ʷĄÖƬK7öƝůœu

ʸĄÖƬ˩�ň§Ð�ɱǰƽĻ#�	 	

ƩʖCƄŝ˩Ł RNA ȴw�ə_ʘȏ�ůœƚa˩ɶ PCR u˂ƌQŚǯ
�Ÿ

˛ōŁ
�Î˙Çʍȼ˩�ÿˋǫ�ɚÎ˙Ç�Î˙ȿ"7kQ�  
	

 
 

� 28:ůœƚa� 

 

 

� 29: PCRÇ	ʹ� 

 
� 30:˂ƌÇ	ʹ� 

 

 
 

� 31:QŚȤ˞˂ƌ� 

�

C. pňȗ�ʚʋʨvčə˙(Real time RT-PCR)  

,ǂ SYBR GREEN qPCR˩ Ʃʴ(Ƅŝˑʽ˩ ə_ʘȏ�ůœƚa˩ ɶ real-time PCR

ǯ
�Ÿ˛ Ł
�Î˙Çʍȼ�,ǂ beta actin+Ʃ housekeeping gene˩ʸĄÖƬ,

ǂ GT1˩ʷĄÖƬ,ǂʷĄˀȠ˩�ŏȠǿȋ�ŷ beta actinŏvč�ʷĄÖƬȨŒǝ

ůœ7 3 ʟɆ�ʸĄÖƬ7 2 ʟɆ˩ʸĄÖƬȨI ůœʱʺ 2 2"ʖCƄŝ�Ǌŏ

ȹȺůœňōĵǂ GT5 or GT6+ƩʸĄÖƬ� 
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� 32:Î˙Ļ#§Ð� 

 
� 33:ůœƚa� 

 
� 34: qPCRÇ	ʹ� 

 

 
� 35:QŚȀś� 

	
�
� ɏɠ�

ȝ`ə˙Ɵ=â+�

ƈ�ÕÈ Dr. Emmanuelle"ƘrǑɿƽȃ˙ȁ�ɕ¯ðɣ˩¹Ø。ȠEĨǧŌ¸

ƩæɉƭĆį+��˩"Cį+
ȭôˈǌžʍǥǐàuĴw˩ÀĶN�ů�ǑLǱ

eÿǠɝʖCôˈ�ɱǯ�z®¹ʷĄůœ˩ǃŁ{ȝŏǾȲǑƄŝ˩ŏňōŏǾȲ

Ǒěs;ƝOƻòȻB˩į+��RhȨʸĄůœǑɀƻĬƙ��ǀǁu˙ɢŀˆ˩

ǀǁʷĄěsðɣÃF,ǂQʺʰ�Î˙Çu@�˩ʖCƄŝǑˑʽ˩eÿ7¸ēŏ

ɀ�Ĺƽ˩ "/łùÖ®ŏɵ°1þĨxȓ �̇z Dr. Emmanuelleðɣ�ǀǁʡ¹�˪ 
ȝ`ə˙�ɿŀ ANSES-Nancy AHRI 
ǀǁN�ƿĺ/Ėų 100 50 
FAT+RTCITĝűƿĺ/Ėų 10 6 
Molecular diagnosisĝűƿĺ/Ėų 
(ʖCƄŝz®	Ė) 

10 6 

ʏɽÂÅĄə˙ĝűƿĺ/Ėų 5 6 
ˌ&taÎ˙Ç 50 15 
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ěsɖĿ�ɱǰƽ�

ŷų FATə˙ňŶʊƈ�Î˙ÇľĖȸ�ȻBě˞ʍɪ˩�ňƝəǙ�Ʌʉ�ǀ

ǁľʍĖȸ�¯Şě˞˩ǗǑŇƩǠ0�ɱǰƽ˩�ŷʸĄȨʷĄÖƬǿ�ň¯7	

ǿ"/ſɹ� 

Î˙ɒʥɀ�˪ōǏɒ¹ǗǑ�ů�wǂ�Ʌʉłő�Ėȸ�´ĸłő�,ǂ pipette

ȇȸǯ��ʸĄ�ʷĄÖƬ"uə_¹ě˞ŀˆǒŏwǂǏɒɒʥ�ŁÎ˙\˩��

ōA§Ðɀ�"Ǡ0Ɵ=¸ē˃Î˙ǂ�Kʰ»Î˙� 
	

 
� 36:ʴ(Ƅŝˑʽ˩ƳUƟ=	ʱÎ˙
ÇȨ@�.ȝ`ə˙ʷĄěsǀǁ˩�Ł

ʮ�ɔĩʝŭɜ�ǝ��ʍOʳɤɉÅ� 

 
 

 
� 37:ľĖȸȻBě˞ə_ǒō�ňȨƻ
ŏə_ƝəʐȀś	ȧù˩Kɯ�ȄŭǷ

ɀǢ�ùÎ˙{wǂ� 
 

 

 
� 38:Î˙ē˃�Å@�ǒōȇȸSŁ�

ɱǰƽĻ#�� 
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ěsɖĿ��ɱǰƽ�ɐȉ˩�ȨƈŀH�ɏɠȝ`ə˙ɿƽǾǲEÉ˩ƈ�t

ȓÎ˙Ç�ȷIɨÌɿƽȝ`ə˙ȃ˙ģ×¹)º�ɿƽ˩û	ʰ»ǵɿɉ^Û
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