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͗Ƿ/çŰ/̸ȁ  

 

͗Ƿρʥ� � ΍ºŢ˝ǩ�Ǐ̮Gʊ�#JRurML�`/Âð�@3!/Ʒʊ 

 

 

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ʁČŦ� � Źǲ 

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � ɋ� � � ĥ� � �Ο� ¨ƍŢ 

 

 

JRurML�`ϖAKAVϗ�ĕĺ+-CJRurʘ0�M^�wj_��Uˇ/ę

̚Ćɼ�˯ƾ�CML�`ƺʗƾ*�B�!/ə̭0�ʑʉȯʏ.Œœ-˞ɢʡǫŗG=#A

��AKAV.ǆȧ�#ŜşĆɼ0̐ƙʙɾGʲ�-���Ţŭǆȧ.@BML�`.Ȓε�D

#˻Ţ0�əʉ�Ȃʉ�ɀʉ�=��0Πˍǘ˩ʙ�@3ɍξƺɲ̃ʙ+�&#ÝŔƺʔƐϖAH 

syndromeϗG»
��Vh�ǣʼ.@BJRurʘ/ʞʈ0ɣž�#��ʄŀ=Ȁȝ>ιĿ*ǵ

ʞʡ.ʞʈ�:ADC�ȕͶ�AKAV/ǒĕƺ�@3ʘĕƺŏʔÀ�ñβ�D)�B��/@


-ŏʔÀ0�ôȚ.ñβ�D#Ȫ+΢ƱǒÀ/ªƉęƷƺ�¿��+�ñ�&)�C�ñŢ

ʈɼŦʡʰʾ0��Vh�Ξʞ.Δ̸-ƧÿGȤ#�)�B�JRurʘGZ�m����C

#</ǊʒΞʞGǗ
�˝ǩ� AKAVGąʃʡ.Âð�C�+�*�D1�Ʈȡ/�Vh�@

BŨã*ąȤʡ-˝ǩ��Vh�Ȫ/͵ͽ-Ξʞ�Ğ˾+-C�!�*ȝʰʾ*0�ǿŤ/

AKAVÂðɒ@B=ąȤʡ-˝ǩ� AKAVÂðɒ/ʱ˂G͋:#��A.�!/Âðɒ.@B

Âð�#˝ǩ��Vh�ML�`/�ű¡Ćɼ*�C�U5/ǣʼ͋ύG̭&#�9#˝ǩ�

AKAVÂðǏ̮G�õ/ʘĕÀ/ǒĕνńGʞʄ�C§È�Vh�Ξʞ.ˬ�C#<.�őȡ

΍ºŢǞâ AKAV/Ȳˏɒ�@3�ąȤʡ-őȡ΍ºŢʞʄG=#A�ǱŏǮÂ.'�)ňĪ

�C� 
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ˆ1˃� ǻ��΍ºŢ˝ǩ�Ǐ̮Gʊ�#JRurML�`/Âð  

AKAV ơɈʈ�Vh�/ʞΆ0�JRurʘ/ʞʈGɣA�)ȡ#��ͶƓňĪ�D

)�C@
-ǒĕƺ�@3ʘĕƺ/ŏʔÀ/ðʄ.͵ͽ.ŷƷ�C#<.0�@Bąʃʡ-Ǽ

ɒ*�Vh�ML�`�Âð*�C�u�`_NrkKV`^`k��ƶ̸*�C�ȝʰʾ*

0�AKAV*0ô<)+-C T7 RNA polymerase.ņ(��u�`_NrkKVɒGöʊ�)�

˝ǩ��Vh�Ȫ TS-C2ML�`ϖrTTTϗ+�ηȲ;f�vV NSsGȺǫ��#ŏʔÀML�

`ϖrTTT∆NSsϗGÂð�#��/Ǽɒ.@B��D9*.ʱ˂�D)�# RNA polymerase I .

ņ(��u�`_NrkKV`ɒ.ɉ6)�ąʃ̗�˝ǩ� AKAV GĹĚ�C�+�Ğ˾+-

&#� 

 

ˆ2˃� �UGʊ�#ǻ̻JRurML�`�Vh�Ï̴Ȫ/Ȯ̈́  

ˆ 1˃*Âð�# rTTT+ rTTT∆NSs.'�)�Ŝş�U.��C�Ũãƺ+�Vh�

+�)/ȗʊƺG͊È�#�,%A/˝ǩ�ML�`=Ŝş�U.̐ƙʙɾGͧ��-�&#

��rTTTǣʼ*˻Ţ̃�A��žΖ/ AKAV RNA�Ȯð�D#�rTTT∆NSsǣʼ*0ML�`

RNA0Ȯð�D-�&#�ŷɵʡ.�wt IrikiȪ/ǣʼ0Ŝş�U.ML�`̬ʙGƟ�ͧ���

˻Ţ/ɍξƺɲ̃ʙ>œ̃Ďʅ/¿ƥǉGƟ�ͧ��#�àʖąȤ*0�rTTT > rTTT∆NSs G

Ǒ��#ã)/�U*�Ƌ͠�Vh�+Ĥ�~�/�įǒÀÈ�Ȯð�D#��DA/˟Ȥ.

@B�Ŝş�Uǆȧ�l�*�NSsȺǫȪ0ÛȪ@BơɈĈ�D)�B�ƣ�àʖęƷGƟ�ð

��+�͉Ȇ�D#�rTTT∆NSs /@
- NSs Ⱥǫ˝ǩ�ML�`/�Vh�Ήʊ0�Εő*

ǆȧ�#ÍÀ+�Vh�ǣʼÍÀ/͙õϖDIVAϗ�*�CĞ˾ƺ��B�JRurʘ/ə̭G

Z�m����C/.ȗʊ*�C� 



 6 

ˆ3˃� ̪Þf�vVʞʄJRurML�`/Âð+̀ȣ  

�zmu��ɷML�`ϖRVFVϗ/SYs�/΍ºŢΟνńGöʊ�)��Lo`Λ

.N/NSs+|�`Λ.ϐǆƛ˦̘̪Þf�vVͤϖeGFPϗGZ�n�#�J�xb�`AKAV S

Ys�G¬Ƈʡ.Ȳˏ��eGFPʞʄ˝ǩ�AKAVϖeGFP-AKAVϗGÂð�#�Âð�#˝ǩ�

ML�`0�J�xb�`RNA*Z�n�#eGFP΍ºŢGŨŪ�)ÌǛ�)�#�RVFV/J

�xb�`Sñˍ*0�N+NSs/ͯé˜˟\Lm0�CɽŪ/^Wo�ΐó.@&)ɎŪ�D)

�C��¬Ƈʡ.Ȳˏ�#AKAV/J�xb�`Sñˍ*0�RVFV/ŉģ+ʔ-&#�Rpa

�*ͯé˜˟�)�#�eGFP-AKAVG¢/:�M`.̉̆çǑ��#+�E�̽ȪAKAVǣʼ

ȉ+Ĥˇ/ʴ˞ʙɾ>̓ɀʃ�:AD�ǆȧ�M`̃˝˭*eGFP̪Þ�Ȯð*�#� 

 

ˆ4˃� ̪Þf�vVʞʄJRurML�`/Ǳŏ.@C̪Þʞʄ/�Ȅ  

 ̂ 3˃*Âð�# eGFP-AKAV0�ǆȧ˛˼*�CPE�ͧ�#ƭ.̪Þ�Ȯð�DC

��eGFP-AKAV/J�xb�` Sñˍ.��C 5′ UTR/ 3′ÒνńGɄΪʡ.û&)Âð�#

mutantML�`0�ǆȧ˛˼* CPE�ͧ�Cü.̪Þʞʄ�#�5′ UTRG 38 nt9*ʮ��#

eGFP-AKAV/380�ÛȪ/ eGFP-AKAV> 5′ UTRG 42 nt9*ʮ��# eGFP-AKAV/42@B=�

ǆȧ˛˼*čñœ�-|�iVGƥǉ��!/œ��0 wt Ȫ+Ĥˇ*�&#�9#

eGFP-AKAV/38/ML�`ŌɃ˾0�ǆȧ 48ȉΟ9*/Ο�eGFP-AKAV> eGFP-AKAV/42.

ɉ6)F��.ϐ�&#�ǆȧ˛˼*̪Þʞʄ�Ȃ9&#ĕĺ��eGFPͯéɘƺ/�Ȅ.@C

=/�0ʱ͑*�-�&#��Sñˍ 5′ UTR/Ⱥǫ.@B�̶̵|���f�ɘƺ/�Ȅ.@

CJ�hYs��AYs�5/ RNAģǉąʃ/�Ȅ�ʱ͑�D#� 
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´�/@
.�ȝʰʾ*0�T7 RNA polymeraseGʊ�#�u�`_NrkKV`.@

C AKAVÂðɒ+�!D.ņ(�#őȡ΍ºŢǞâ AKAVÂðɒGʱ˂�#��DA0�ű¡

/ML�`�b|f�>ǆȧĆǇ/͎˛-̀Ȇ�@3�ŒÈ�Vh�Â̵.@Cǆȧʙ/÷Ʊ

.͟ʀ�C�+�Țƪ�DC� 
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ʒ͓  

 

aa               amino acid 

AH syndrome     arthrogryposis-hydranencephaly syndrome 

AKAV           Akabane virus 

bp               base pair 

BUNV           Bunyamwera virus 

CNS             central nervous system 

CPE             cytopathic effect 

DAB            3,3′-diaminobenzidine 

DIVA            differentiatiating infected from vaccinated animals 

eGFP            enhanced green fluorescence protein 

FCS             fetal calf serum 

HE              hematoxylin–eosin 

IGR             intergenic region 

LACV           La Crosse virus 

MAb            monoclonal antibody 

MOI             multiplicity of infection 

nt               nucleotide 

ORF             open reading frame 

PFU             plaque forming unit 

RACE           rapid amplification of cDNA ends 



 9 

RdRp            RNA-dependent RNA polymerase 

RNP             ribonucleoprotein 

RT-PCR          reverse transcription polymerase chain reaction assay 

RVFV           Rift Valley Fever virus 

SBV             Schmallenberg virus 

TINV            Tinaroo virus 

ts             temperature sensitive 

UTR             untranslated region 

wt               wild-type 
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ƚ˃  

 

JRurML�`/ñβ+ə̭�  

JRurML� ϖ̀Akabane virus: AKAVϗ�ĕĺ+-CJRurʘ0�M^�wj_�

�Uˇ/ę̚Ćɼ�˯ƾ�CML�`ƺʗƾ*�B�!/ə̭0�ʑʉȯʏ.Œœ-˞ɢʡǫ

ŗG=#A��AKAV.ǆȧ�#ŜşĆɼ0̐ƙʙɾGʲ�-���Ţŭǆȧ.@BML�`

.Ȓε�D#˻Ţ0�əʉ�Ȃʉ�ɀʉ�=��0Πˍǘ˩ʙ�@3ɍξƺɲ̃ʙϖAHϗsyndrome

+�&#ÝŔƺʔƐG»
ϖInaba et al., 1975ϗ� 

JRurʘ.½#ˍͩĆɼš®ʗƾ0�1951
1955Ɠ.Q�`m��J*ȕô.ň

Ī�D#ϖBlood, 1956ϗ��!/ʙÅ*0ML�`ñβ0̭FD-�&#��{RƁ�š®�C

J��ML�`Gŷ͜+�#͖ȩ.@B�1959Ɠ.Ȁȝ/˰ϊʨͦ˱ȟ*�AKAV/ JaGar39

Ȫ�̩ϖ�{R�ZSfJRLORϗ�Aô<)ñβ�D#ϖMatsuyama et al, 1960; Oya et al., 

1961ϗ�JRurʘ/ʞʈ0�1974Ɠ.Q�`m��J�1972
1975Ɠ.Ȁȝ�1969
1970Ɠ

.L`�O�*ô<)ňĪ�DϖInaba et al., 1975; Hartley et al., 1975; Shimshony, 1980ϗ�!/ƭ�

Ȁȝ�L`�O��m�Z�Q�`m��J*œə̭�ͧ�&)�CϖShimshony, 1980; Inaba, 

1979; Yonguç et al., 1982ϗ�Ȁȝ*0�1972Ɠ�A 1975Ɠ/Ο.�42,000¶´�/Řƥ˻Ţ>ʔ

Ɛʉ�M^*ʞʈ�#ϖInaba et al., 1975ϗ��A. AKAV0�Œ�/ɷƎ>¨ɷƎŁń*=Ȯð

�D)�BϖBryant et al., 2005; Chang et al., 1998; Liao et al., 1996; Al-Busaidy et al., 1987; Taylor 

and Mellor, 1994ϗ�ʄŀQ�`m��J�ȢĐJ_J�ȢJ_J��Ȣ�Jz�R.Ƙ�ñƌ�

)�C�Q�`m��J*0�ĉĎñ/Łń* AKAV�ŁǼʘ+�)Ɛŀ�)�C��ȉǓ�

ĐQ�`m��J*=œə̭�ͧ�)�C� 
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AKAV0ŁǼʘ*�B�!/Łʆʡñƌ0�ĉ�AĐ9*/ 2'/œ�-Ǝ*ʲ�D

C�1'0�Ȁȝ�AȢĐJ_JG˞ʌ�)Q�`m��J9*¼3CƎ*�=
 1'0��Ȣ

�AĐJz�R9*/Łń*�C�AKAV�ŁǼʘ+�)Ɛŀ�CŁń*0�7+H,/Ćɼ

0ƺǉɶü.ǆȧ��ȕô/Ŝş@Bü.àʖ�*�)�C#<�ͼƐ�ðʈŢ*̐ƙʙɾ0

ð-���/@
-ŁǼʘ+-&)�CŁń*=�AKAV.ǆÂ�D)�-�Ćɼ�żâ�D

#ŉģ�ə̭�ͧ�CĞ˾ƺ��C�ǆȧą̑�υ*ΝͫβGʺĆ��ƐŀŁń�AβD#Ł

ń*œə̭�ͧ�CĞ˾ƺ=�C�JRurʘ/ə̭0ťˍƺ*�B�4-6ƓΟΫ*̺ADC×

Ħ.�C��D0ƻA��´ü.ʂƯ�# AKAV.ŷ�Càʖ�̱͹�#ȉ*�C� 

�Vh�ǣʼ.@BJRurʘ/ʞʈ0ɣž�#��ʄŀ=Ȁȝ>ιĿ*ǵʞʡ.ʞ

ʈ�:ADCϖInaba and Matsumoto, 1990; Kim et al., 2011ϗ�ȕͶ�AKAV/�ǒĕƺ>ʘĕƺ

.��CŏʔÀ�ñβ�D)�CϖAkashi and Inaba, 1997; Yamakawa et al., 2006; Kamata et al., 

2009; Ogawa et al., 2007aϗ�1984Ɠ.ȀȝĐΏ*�ηĈ̍ƺ̃ɯ>ʴ˞ʙɾGͧ��#ŢM^�

A IrikiȪ�ñβ�D��/Ȫ0�Ţŭçǆȧ$�*-�ʈƭǆȧ*=ʘǇGƟ�ͧ���+�

͉Ȇ�D#ϖMiyazato et al., 1989ϗ��/@
- AKAVŏʔÀ.@CŢM^5/̃́ϏɯʙÅ0�

ιĿ>ğɦ*=ňĪ�D)�CϖLee et al., 2002; Liao et al., 1996ϗ� 

IrikiȪ/@
-ŏʔÀ0�ôȚ.ñβ�D#Ȫ+ǒÀ/ªƉęƷƺ�¿��+�ñ�

&)�BϖAkashi and Inaba, 1997ϗ��/�+���Vh�ǣʼ�D#Łń*JRurʘ�ˡˢ

ʡ.ʞʈ�Cʆʌ�=�D-��!/#<�AKAV/ʘĕƺĺŢG̀Ȇ�C#<.0�ʖŦʡʰ

ʾ+ʘĕŦʡʰʾ/�ǼĦ�A/J|��h�ƶ̸*�C��A.ñŢʈɼŦʡʰʾ0�JR

urʘGZ�m����C#</ǊʒΞʞ/ɰ�AΔ̸*�C� 

 

JRurML�`/ñτ�  
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{p�ML�`ϖBunyaviridaeϗ0�Q�d{p�ML�`ƁϖOrthobunyavirusϗ�t

�fML�`ƁϖHantavirusϗ�oL�ML�`ƁϖNairovirusϗ�z��ML�`ƁϖPhlebovirusϗ

�@3m`�ML�`ƁϖTospovirusϗ.ñτ�DC��t�fML�`ƁGΧ�)��D=ˍ

ͩĆɼG~Vf�+�CJ��ML�`*�C�m`�ML�`Ɓϖȭɼǆȧϗ´ő/ML�

`0�Ćɼ.Δː-ʗƾGƟ�ͧ���ʘĕƺ�ȆA�.-&)�CML�`/Ƕ09$ž-

���wm/ɷƺʗƾ>̃ɯ/ĕĺ+-C°�Ĥʸ.0�zmu��ɷ�V��J�Z�[ð

̬ɷ�t�fML�`ǆȧʙ-,Δ̸-¬ʁåͼǆȧʙʘĕÀ=ħ9DC�9#�ʁČŦνń

*Δ̸-ML�`�Ɨ'�ʭAD)�B��*= AKAV> AKAV.΍ºʡ.Ͷ�^�����

~�WML�`ϖSchmallenberg virus: SBVϗ0�ę̚ůʑ.ǆȧ��ʑʉͳů.œ�-˞ɢʡ̲

ŮG��C� 

Q�d{p�ML�`Ɓ.0 180=/ML�`�ñτ�D)�C�AKAV0Q�d{

p�ML�`Ɓ.Ɓ��̬ɡŦʡ.�25/ML�`�A-C Simbu̬ɡ˰.âC��/̬ɡ˰

.Ɓ�CML�`0�qRR>̩.@&)š®�D�wm>ę̚Ćɼ.ʘǇGƟ�ͧ��

ϖCalisher, 1996ϗ�Simbu̬ɡ˰0�D9*����iv´ő/�ʏ�/Ŀ��Añβ�D)�

#ϖCalisher, 1996ϗ��2011Ɠ�\^���ML�`ϖSathuperi virusϗ+^���gML�`

ϖShamonda virusϗ/΍ºŢèίģϖ�Jd�f�mϗML�`=��0^���gML�`/

ʳÝ$+˳�ADC SBVϖYanase et al., 2012; Goller et al., 2012ϗ�����iv/Ƙœ-Łń*

ʞ̺�D#ϖHoffmann et al., 2012; Kupferschmidt, 2012; Garigliany et al., 2012; Bilk et al., 2012ϗ�

AKAV+Ĥȳ.�SBV0���iv/Ŀ�*�M^�wj_��U.əʉ>˻Ţ/ÝŔƺʔƐ

GƟ�ͧ��� 

 ʄŀAKAV0�N΍ºŢ/˲͇νńϖORFϗ/Ŋņΐó.ņ(�)�4'/V�`f�

.ñτ�D)�BϖAkashi et al., 1997; Ogawa et al., 2007aϗ��D0�ŁʆʡͧɧGęȈ�)�
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CϖĽ1ϗ�4'/
%2'/V�`f�ϖcluster I�IIϗ0�Ȁȝ�ğɦ�L`�O�/ñβȪ*

Ȳǉ�D)�B�J_J/Ȫ0åͼ/΍ºŢίĻ/�*΁Ĉ�)ȡ#+˳�ADC�Q�`m

��J/ñβȪ0cluster III�XpJ/ñβȪ0cluster IV.ñτ�DC�̟ ˠʞʈŦʡ̀ȣ.@B�

Ȁȝ/ΕőȪ0¡̸-2'/V�`f�ϖcluster I�IIϗ.ñτ�D�cluster II 0�A.2'/ȥ

ϖIIa�IIbϗ.˛ñ�D)�C��/ñτl�f�A�AKAV0̶Ƕ/ñĈ˖ó*΁Ĉ�)ȡ#

+˳�ADC�Łʆʡñƃ0�ȳ�-ǻŘ΍ºŢł�Ǜˢʡ.żâ�D)�CĞ˾ƺGʲĴ�

�)�B��D.@B�AKAV/ŏʔÀ�ʈ:ð�DC+˳�ADCϖYamakawa et al., 2006; 

Akashi et al., 1997ϗ��Ǽ�AKAV/ŏʔȪ+�D)�CTinaroo virusϖTINVϗ0�J_J>Q

�`m��J/Ȫ.Ͷ�S�Lñˍ+�!DA�Aȕ=Έ�Jz�R/MP496Ȫ.Ͷ�MñˍG

Ǜ'��Jd�f�mML�`*�CϖKobayashi et al., 2007ϗ� 

ML�`Ys�/ŏʔ�,/ʻƛǒĕƺ.ęȈ�DC/��OBE-1Ȫ/�sV��o

�ǒÀϖMAbϗGÄ&#̬ɡŦʡ͋ύ�̭FD#ϖAkashi and Inaba, 1997; Yoshida and Tsuda, 1998ϗ�

!/˟Ȥ�˖ˠʞʈ̀ȣ+Gcf�vV/MAbęƷ.0&�B+�#ʧΠƺ0ɲ��AKAV.0

΍ºʡŒȳƺ.ă�)ǒĕŒȳƺ�Ťŀ�C+��C� 

 

JRurML�`/Ȳ;ϖĽ2ϗ 

 AKAV0�O�~��|GǛ'��Lo`�ȝΛRNAML�`*�C�ML�`˒Ţ

0ʦƩ70-130 nmϖæłʡ\La090-100 nmϗ/ʅɾ=��0Œƥƺ/=/=Ťŀ�C�ML�

`̰θ0�`vLVȳˀͧGǛ'O�~��|�A-CϖIto et al., 1979ϗ�O�~��|0ű¡

ʌȡ/˿ͤƂ*�B�`vLV0ML�`/˕f�vV�Gn+Gcf�vV�A-C�AKAVG

ħ;Q�d{p�ML�`0�largeϖLϗ�mediumϖMϗ�smallϖSϗ/3'/�Lo`Ys�
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ñˍGǛ'ϖSchmaljohn and Hooper, 2001ϗ�ĢYs�0�qV�QR|^nϖNϗf�vV+

RNAÇŤƺRNA�����cϖRdRpϗ*ć9D)A�Hɾ/˂ÀȲ;G+&)�B���qV

�Qf�vVϖRNPϗ̶ģÀ+ĭ1DC�Lñˍ0largeϖLϗf�vVGZ�n���D0RdRp

+�)Ø��Mñˍ0NH2-Gn-NSm- Gc-COOHGħ;üόÀ��f�vVͤGZ�n�)�B�

�/��f�vVͤ0�ƭ.2'/˕f�vVϖGn�Gcϗ+ηȲ;f�vVNSm.Ξ̳�C�

Gn�Gcf�vV0�ML�`/�į>˛˼�b|f�5/Ĩʪ.Π��CϖLudwig et al., 1991ϗ�

AKAV/MAbGʊ�#ǒĕƺ̀ȣ.@B�Gc�̬ͦʅîίϖHAϗɘƺGǛ'�+�ñ�&)�

CϖAkashi and Inaba, 1997ϗ�NSm/͎˛-ȹ˾09$�Ȇ*�C��J�m�^`/^Wo�

ºΆϖAcrani et al., 2010ϗ>�ML�`/Jb�{��.Π��CϖShi et al., 2006; Fontana et al., 

2008ϗĞ˾ƺ�ʲĴ�D)�C�Sñˍ0�ORF.��)Q�u��i|�Cƥ*�Nf�vV

+ηȲ;f�vVNSsGZ�n�)�CϖĽ1-1ϗ�Nf�vV0RNPGƥǉ�C�9#N0ǒĕ

ƺɎŪĺŢ*�B�°/Q�d{p�ML�`+ǒĕƺGåȗ�)�C�NSsf�vV0IłL

�f�zN��/J�f[p`m+�)Âʊ��ű¡f�vVģǉ/÷Ʊ.Π��CϖBouloy et 

al., 2001; 37, Weber et al., 2002ϗ��A.�Ģñˍ/η˲͇νńϖUTRϗ0�RNA͖ˍ>Ys�ģ

ǉ.Δ̸-ƧÿGȤ#�ϖLowen and Elliott, 2005ϗ� 

 

JRurML�`/Éâ+ŌɃʇϖĽ3ϗ 

 AKAVGŝ<+�CQ�d{p�ML�`0�9�˛˼̰θ�b|f�.ǣʪ��O

�n\Lm�^`˞ͭ.@B˛˼.Éâ�CϖHollidge et al., 2012ϗ�Œ�/{p�ML�`0�

V�`��ÇŤƺO�n\Lm�^`Göʊ�CϖHollidge et al., 2012; Jin et al., 2002; Santos et al., 

2008; Simon et al., 2009ϗ��Ǽ�Ɨ'�/{p�ML�`0õ/˞ͭ*˛˼.Éâ�C�Å�1�
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�zmu��ɷML�`ϖRift Valley Fever virus: RVFVϘz��ML�`Ɓϗ0R~Q�ÇŤƺ

O�n\Lm�^`*ĳ¢τ˛˼.Éâ�ϖHarmon et al., 2012ϗ�M�VpO�ML�`

ϖUukuniemi virusϘz��ML�`Ɓϗ>J�l`ML�`ϖAndes virusϘt�fML�`Ɓϗ

0�V�`��ηÇŤƺ/O�n\Lm�^`*˛˼.Éâ�CϖLozach et al., 2010; Ramanathan 

and Jonsson, 2008ϗ�AKAV/˛˼Éâ0�ηM^ʌȡ˛˼Ȫ/ŉģV�`��ÇŤƺO�n\

Lm�^`Göʊ�C��M^ʌȡ˛˼Ȫ50V�`��ÇŤƺ*=R~Q�ÇŤƺ*=-��

gLo��ÇŤƺ˞ͭ*Éâ�C�+�ȕͶñ�&)ȡ#ϖBangphoomi et al., 2014ϗ�˛˼ͤe

�5ěBʹ9D#ƭ�ML�`Gćǚ�#O�nd��0ôȚO�nd���AƭȚO�nd

��+-B�ȕΉ pHʇŋ�*ML�`˒Ţ�O�nd��̋+̫ģ�)�ML�`Ys��˛

˼ͤç.ǳð�DC�ˢ�)�ȕô/ͯé�@3ML�`f�vV/˲͇�Ξŝ�DC�ǻ�

�ÂAD#ML�`Ys�0 RNPGƥǉ��[�_À.̢ʽ�# Gn-Gc˕f�vV/}k�g

L��+ίģ�C�ML�`˒Ţ0[�_Àνńç.ð̛�#ƭ�˛˼�AOTd\Lm�^

`.@Bǳð�DCϖSchmaljohn and Hooper, 2001; Fontana et al., 2008; Elliott, 1997ϗ� 

 

JRurML�`/ºǭȳƝ 

 AKAV0J��ML�`*�C#<�!/ðʄ0ťˍƺ/=/*�ą̑�ɘĆ�CȚ

Ο.ΥŪ�DC��A.!/ą̑�ʈƽ�CŁʆʡñƌ.@&)=÷Υ�DC�JRurʘ/

œə̭/ʞʈ0�Ő�Aʷ/š®ą̑.@Cºǭ�œ��ΠͿ�CϖInaba et al., 1975; Blood, 

1956ϗ�AKAV.ǆȧ�#ą̑0ë/ȚΟʈŤ�C�+�ðȡ-�#<�!/ə̭0Ȼˆ.��

9&)��ϖMurray, 1987; Bishop et al., 2000; Bishop et al., 2004ϗ� 
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 AKAV0�¡.\^uOƁ/qRR.@&)š®�DC�Q�`m��J*/¡̸-

~Vf�0�Q�`m��JqRRϖCulicoides brevitarsisϗ*�B��D0ůʑę̚Ćɼ/�̖

ʡ-øİƺŲ̊*�CϖSt George et al., 1978ϗ�Q�`m��J/ŨŪ�#ʇŋȠ¶/���*�

Q�`m��JqRR0�ƓGͼ�)�p��\M`MN��aƆ/ĉ�Ώ>�ĉΏ�AĐΏ

/ɐƄƒΕ.Ƙ�ʈƽ�)�B�AKAV0�DA/Łń*ŁǼʘ+-&)�CϖMurray, 1991; 

Jagoe et al., 1993; Cybinsk et al., 1978ϗ�M���Vg+�&#°/Ćɼ�A=AKAV/�įǒÀ

�Ȯð�D)�C���DA/Ćɼ0�ə̭Łń.��)Q�`m��JqRR/�̖ʡ-ű

¡*0-�#<�Óʞʡ-ű¡+-&#��=��0õ/~Vf�.@&)AKAV�ºǭ�D)

�C+˳�ADCϖCybinsk et al., 1978ϗ�Ȁȝ/ĐΏ*0�M^qRRϖC. oxystomaϗ�AKAV

/¡̸-~Vf�*�CϖKurogi et al., 1987; Yanase et al., 2005ϗ�AKAV>°/Q�d{p�M

L�`Għ;J��ML�`/ə̭�ǈƸ�DCŁń*�Q�`m��JqRR/ʈƽ=ʞ̺

�D)�CϖYanase et al., 2011ϗ�Jz�R*0�qRR/C. wadei�C. milnei�C. imicola�AKAV

Gš®�C�Q���*0�C. imicola�~Vf�+�)ňĪ�D)�CϖAl-Busaidy and Mellor, 

1991ϗ�L`�O�*/~Vf�09$Ⱦʱ.ñ�&)�-��J��R+���iv/ʄŁ

͖ȩ*AKAV�ñβ�D#+�
ňĪ09$ɲ���!D"D.Ƙ�ʈƽ�CqRR/C. 

variipennis+C. nubeculosus*�ūύʡ.ML�`ŌɃ�C�+�ñ�&)�CϖJennings and 

Mellor, 1989ϗ� 

AKAV0qRR´ő.=�Ȁȝ*T�L��{RϖAedes vexansϗ>ZSfJRLO

RϖCulex tritaeniorynchusϗϖMatsuyama et al., 1960ϗ�XpJ*t�g�R/�ʼ/Anopheles 

funestusϖMetselaar and Robin, 1976ϗ+�&#̩�A=ñβ�D)�C����-�A��DA

LORƁϖCulexϗ>�{RƁϖAedesϗ/̩G®�#ūύʡ-ǆȧ͋ύ0�D9*ǉĂ�)�-

��ͶƓ~mo�ĉΏ*�Ĩ̬�)�-�ZSfJRLOR>pb^�t^LORϖCulex vishnuiϗ�
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t�g�R/�ʼ*�CAnopheles vagus�b`_�{R¨ƁϖOchlerotatusϗ/̩�AAKAV�ñ

β�D#ϖBryant et al., 2005ϗ��A.AKAV0�wm`_^�RϖAedes albopictusϗ/Ņω˛

˼*�ŌɃ�Ǜˢǆȧ�#ϖHan, 1981ϗ�´�/�+�A�AKAV0̩.@&)=š®�DC

Ğ˾ƺ��C� 

 

JRurML�`/ʘǇ 

 ˻Ţ/ÝŔƺʔƐ-,�ʙÏƺ/AKAVǆȧ0�M^�wj_��U*ňĪ�D)ȡ

#ϖInaba et al., 1975; Della-Porta et al., 1976; Kurogi et al., 1976; Parsonson et al., 1975ϗ�2000Ɠ.

ğɦ*�ʚǯ>�ʛʙɾGʲ�#{f�A=ǻ#.AKAV�ñβ�D#ϖHuang et al., 2003ϗ�

ͶƓȀȝ*=�{f*AKAV.@Cʴ˞ʙɾ�@3ʔƐʉ�ʞʈ�)�BϖȝʋA, 2013; įʋ

A, 2015;  ʋA, 2015ϗ��DA/ñβȪ0ã)IrikiȪ+Ĥ�cluster.Ɓ�)�#��A.�ʘ

ǇŏĈ0ňĪ�D)�-���Εʈ/ę̚Ćɼ*/AKAVǆȧ¦Å=�C�M���u��Vg�

!/°/ΕʈĆɼ�AAKAVǒÀ�Ȯð�D)�CϖAl-Busaidy et al., 1987; Yang et al., 2008ϗ� 

 AKAVǆȧ.ŷ�Cű¡/àʖȹȲ.0�ɞƺàʖ+˛˼ƺàʖ+��B�̬�>ǆ

ȧ˝˭�AML�`GǡΧ�C�!/#<�àʖȹȲ�ǉɶ�#Ćɼ0�AKAVǆȧ.ǕǒāG

Ǜ'ϖParsonson et al., 1977; Della-Porta et al., 1977ϗ��Ǽ�àʖȹȲ�čñǉɶ�)�-�Ćɼ�

ɽ.˻Ţ*0ǆȧ�>���ʘǇ�ʄDC�+.-CϖMcClure et al., 1988ϗ� 

ǉÀ5/AKAVǆȧ0ɲʙɾ*�C��ͼƐǆȧ1-9Ȁƭ.ML�`̬ʙ�ͧ�B�

ML�`0�̬̭ƺ.̃�́Ϗ�ώȬˈ�˻ʤ�Ţŭ/7��̿̋�{nM̋�ɍȏÀ˫ˣ.

=Ƙ�CϖParsonson et al., 1981; Ushigusa et al., 2000ϗ�AKAV0ŢŭGͼ�)˻Ţ.ǆȧ�C

ϖKirkland et al., 1988ϗ�˻Ţǆȧ0�ūά.˻Ţ�Ȍð�DC9*ȆA�.-A-��ŜşM
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^�wj_��U�ǆȧ�#ŉģ�γʉ�əʉ�Ȃʉ�ɀʉ.̒C�Ŝş�U*0ñŠ΂Ɯ�

̾ŵ�DC�+=�CϖHashiguchi et al., 1979ϗ�@�ʭADCΔː-ÜÏ0ÝŔƺʔƐŢ/Ȍ

ð*�B�Πˍǘ˩ʙ+̃/ƥǉʔƐ*ɽƴ±�ADC�AH syndrome+ĭ1DC=/*�C�

ǆȧ˻Ţ0�̖ʡ.�ñŠ9*.ɀ.̒C�ʈ�)ʉ9D)ȡ#ÍÀ0�ͧ˂�˾�ŗȆ�Ĩ

âęź/Ⱥś�ʩǝ+�&#ʴ˞έŮGʲ��Ǭχ�˾/#<.3Ȁ´ç.ɀ©�CϖHaughey et 

al., 1988; Coverdale et al., 1978ϗ��DAðʈȉ/ģÃʙ0�ɽ.˻Ţ�Πˍǘ˩ʙ.@CŘƥG

ĩ�Cŉģ�ɆÀ.ǫÖG����Ŝ>ɀG=#A�Ğ˾ƺ��C� 

AKAV0�Ȫ.@&)ʘĕƺ�ʔ-C�ǻʈŢ>ǉÀ/AKAVǆȧ0�̖ʡ.��΅

ƺ/ML�`̬ʙ.-C��̐ ƙʙɾ0:AD-�ϖParsonson et al., 1977; Kurogi, et al., 1977aϗ�

�Ǽ�IrikiȪ.²̰�DCƗ'�/AKAVŏʔÀ/ǆȧ*0�ŢM^>ǉÀ*ηĈ̍ƺ̃ɯ>̃

́Ϗɯ�Ɵ�ͧ��DCϖLiao et al., 1996; Yamakawa, et al., 2006; Miyazato et al., 1989ϗ��
�

&#Ćɼ*0�χȼ�ǝ�¢Ζ/¿��̂/¼ƀ�̭ͪ�ϓʜ�ǝǊ�ʩǝ�ƭƞęƢ�΃Ć

ŗ͖Għ;ȳ�-̐ƙʙɾ�̾ŵ�DC��̖ʡ.ɏʝɒ0ɲ��ʙɾGʲ�Ćɼ0¥ƭ�̗

/#<�Ũȱɀ��C�+.-C� 

AH syndrome/˵ʩǋ̺0¡.��Ȧʴ˞˖ϖCNSϗ+ˈ˵˖/˝˭έŮ+�)ʄD

C�CNSέŮ.0�ɍξƺɲ̃ʙϖœ̃ʣͤ/̝̥Ĉ>Ȳ;ƅōϗ�Žξʙ�ţ̃ʙϖœ̃Ďʅ

ç/ĸ˼ƺȺǫϗ-,/œ̃�Òƺ/¿ƥǉ��B�̃˝˭0̃́Ϗɞ.ˮ�ǩF&)�C�

�A.�Ž̃/ʿɗƥǉGħ;��̃�Ž̃�ƜϏ�́Ϗ/¿ƥǉϖParsonson et al., 1977; Kurogi 

et al., 1977aϗ�@3�ĸ˼̆>ʣͤ�ĸ˼�̾ŵ�DCϖNarita et al., 1979ϗ�Žłę̚Ćɼ*

0�˹�˽̊�́Ϗ/¿ƥǉ�ͧ�C�+=�C� 

AKAV.@Cʴ˞˖5/ʦǣʡ-ǫÖ0�p����5/ML�`ǆȧ*�C�CNS

*/ʘʆ˝˭Ŧʡʘŏ0ʴ˞˛˼/ŏƺ*�B�̨ ˼ɩ̀-,GƟ�ͧ��ϖKitani et al., 2000ϗ�
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Οǣʡ.0�˛˼έŮƺ\LmRL�ęƷGƟ�ͧ���ɯʙęƷ.@C̬ˌǫÖG=#A�

ϖKonno et al., 1982aϗ�̬ˌīļƂ*0�̬ˌīļRzϖƥͤ˛˼Għ;˛˼�˝˭ʅ���v

ʅ/̬ˌīļ5/ɜɬϗ�σ̠*�CϖKonno et al., 1982ϗ�́Ϗ/ü̿*0�΃Ćp����

/ɝŗ�ʴ˞̌ʙ�̬ˌīļRz�̺ADCϖHartley et al., 1977ϗ�AKAV0�œ̃�Ž̃�̃

ƕ�́ Ϗ+�&#ã)/CNS.ɯʙGͧ����DA/ɯʙƺʘŏ0Δː-ōɀƺ̃ɯ.ʺ̭�

C�ώȬŘƥ0�́ȨÒƠʙ�́ȨƭƠʙ�ǹο��ςʮŽ+�)ʄDCϖParsonson et al., 1977; 

Konno et al., 1982ϗ�Πˍǘ˩ʙ0�ˈ˧ˣG÷Ʊ�Cü̿p����/ɣž.@&)=#A�

DC�¡.̂*ώȬˈ/ʔƐ�:AD�̞˩�ɛ̇ɾ.-C�Πˍ0ſȓ�#ɾǇ*ľŪ�D

CϖKonno et al., 1982ϗ�ˈ˵0˧ˣĈ�ɮ̘Gĩ�C�ώȬˈ*ͧ�CŒʞƺˈɯ*0�ɯʙ

˛˼/ɜɬ�̺ADCϖKonno and Nakagawa, 1982ϗ�ˈŽˌ>ˈ˧ˣ0ŏƺ��ƅō�ǺɸĈ

�C�ǺɸĈ�#ˈ˧ˣ/Ɨ'�*0�ϔ˘�ɝŗ�C�ǻʈŢ>œ¬*ͧ�C̃ɯ*0�˵

ʩǋ̺0͑<AD-��ηĈ̍ƺ̃́Ϗɯ/˝˭ʘŏ0��̃�Ž̃ȸ�ƜϏ*/̬ˌīļR

z>ʴ˞˛˼ŏƺ*�B�9D.œ̃>Ž̃*=̺ADCϖKono et al., 2008ϗ� 

ǆȧ˻Ţ/ʘʆŦʡŏĈ0�˻ϕ.ųǣ.ΠË�C��D0ɽ.�Žłę̚Ćɼ@B

=ŜşȚΟ/Ν�M^*σ̠*�C�AKAV/ʘǇƥǉ0�ηĈ̍ƺ̃́Ϗɯphase�Œʞƺˈ

ɯphase�!�)AH phase/3'/ɄΪ.ñ�ADC�ηĈ̍ƺ̃́Ϗɯphase0�AKAVǆȧ`k

�_/ȕô/ʘʆŦʡŏĈ*�C�Ŝş�Ț´Τ.ML�`.Ȓε�D#˻Ţ/:���/ʘ

ʆŏĈGͧ��ϖParsonson et al., 1977; Lee et al., 2002; Narita et al., 1979; Uchida et al., 2000ϗ��

A.�/ȚΟ�.0�ōɀƺ̃ɯGΧ�Œʞƺ̃ɯ�ͧ�C�ŜşƭȚ.ǆȧ�#ŢM^0�

ʈƭǆȧ�#ŢM^>œ¬/M^+Ĥȳ�σ̠-˵ʩǋ̺0ɲ�����v˝˭ʅŌŒƺ̃́

ϏɯGʲ��ʘŏ0�̖ʡ.�ȸ�ƜϏ�́Ϗ/ã̿ɮʠͤ*Śʞ�C�Œʞƺˈɯphase0�

ŜşôȚ�A�Ț/�ˈ˵.��CˈŽˌ+ˈ˧ˣ/ʞΆȚΟ.ǆȧ�C�+*Ɵ�ͧ��D
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C�AKAVǆȧ0�DA.ʦǣʡ�@3Οǣʡ.Ʀκ��ˈŽˌ/ŏƺ>ɯʙ�ͧ�C�!/#

<�ŜşôȚɄΪ*ǆȧ�#ŢM^0ͼƐ�Πˍǘ˩ʙGǛ&)ʈ9D)�C�AH phase0�ʘ

Ǉʞʈ/ȕ˜ɄΪ*�C��D0�ηĈ̍ƺ̃́Ϗɯ+Œʞƺˈɯ.ˢ�)ͧ�CʘǇŏĈ*

�CϖKonno et al., 1982ϗ�ŜşôȚ�A�Ț.AKAV.Ȓε�D#˻Ţ*Ɵ�ͧ��DϖKurogi 

et al., 1977a; 1977b; Parsonson et al., 1977; Narita et al., 1979ϗ�̃/ʘŏ0�Ž�-ʿɗƥǉ�AΔ

ː-ɍξƺɲ̃ʙ.Ę4��DA/Ćɼ0ͼƐ�̭ĆʔƐGʲ��Œ�0�ŗȆ�ǐ
'>Θ

Δ�γ˴�ɲΠƵ�ưƫ-,*�B�Ĩâęź/ɝŗ�:ADC�+=�C�ŜşȚΟ0�1

�1ƜΝ�C�7+H,/ŢM^0CNSέŮ=��0Πˍǘ˩ʙ/,%A�Gʲ���wj_>

�U*02'/ʙÏ˰�Ĥȉ.ͧ�C�+�Œ��C� 

 

JRurML�`/ǆȧ΢Ʊ 

 AKAV0ǻʈŢ.ÝŔʔƐG=#A�#<�AKAVǆȧ.ŷ�Cūάʡ-ïˮ0ɲ

��ˍͩĆɼ/š®´ő*0ĆɼΟ*ºǭ�D-�#<�ŁǼʘ*-�Łń. AKAV�âBʹ

H$ŉģ�~Vf�.@CǆȧG΢�ŷˉG+Cƶ̸��C��D.0�Ʌ̨þ.@CˍͩĆ

ɼϖqRR>̩ϗ/Ɩ̨�ǉ̨/Χė>�Ćɼ̕Gˤ*Ί̤�ˍͩĆɼ/ǣ́G΢�Ǽɒ�ħ

9DCϖCarpenter et al., 2008ϗ�����Ʌ̨þ0�ȉʡ-ąȤ*��-��!/œΖÄʊ0ʇ

ŋ.ƿƦκG��C#<�Εő*/Ήʊ0γ���{p�ML�`/@
-O�~��|GǛ

'ML�`.0�Ȼ¨Ŋ˚ΒŊ�ʏθɘƺþ�V��}T^_��J�Z���zNs��+

�&#��̖ʡ-ML�`ɝɈ̦=ȗą*�C� 

JRurʘ�ŁǼʘ+-&)�CŁń>ə̭Łń*/Ćɼ5/�Vh�ǣʼ0�ȕ=

ūʊʡ-ǆȧ΢ƱǊʒ*�C�JRurʘŷˉ.Äʊ�C�Vh�Ξʞ0�Ȁȝ�ιĿ�Q�
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`m��J*̭FD)�#��ɘĈ�Vh�0�Ȁȝ�ιĿ�Q�`m��J*ÄFD)�C

ϖKim et al., 2011; Kurogi et al., 1978; Charles, 1994ϗ/.ŷ�)�ơɈʈ�Vh�0�Ȁȝ+ιĿ

/:*Äʊ�D)�CϖKim et al., 2011; Kurogi et al., 1979aϗ������ïʆˇ.@C�ɘĈ�

Vh�/Ξʞ0�Ȁȝ*ʞΆ�)�#�ŜşM^>�U.ŷ�CŨãƺ+ȗąƺ�ʱ͑�D)

�BϖKurogi et al., 1978ϗ�4΀Ο/ΟΫGʿ�)2Ĺˈ˵çǑ��C�+*�ȗąƺGʞǪ�C�

�įǒÀ0�Vh�ǣʼ�A1�Ȗƭ.ðʄ��12�Ȗƭ.Ȯð�˾.-C#<�ɇƓ/͸ăà

ʖ�Ǥř�DC�Q�`m��J*=�ªΐü/̜�ΰM^>¢ɺ.�4΀Ο/ΟΫGʿ�)2

Ĺˈ˵çǑ��)�CϖCharles, 1994ϗ�ͶƓ��ʼɠģ������ɘĈ�Vh�ϖŷ͜ϙJ

LsML�`�JRurML�`�h��]�ML�`ϗ�Ȁȝ>ιĿ*Ξʞ�D)�B��

M`����im�ŜşM^.ŷ�CŨãƺ+àʖĕƺ�͉Ȇ�D)�CϖKim et al., 2011ϗ� 

Ȁȝ*0�ơɈML�`GÄ&#ʈ�Vh�/Ξʞ=̭FD)�#�Ƌ͠/ơɈ

AKAVȪ+�)�TS-C2Ȫ�ȷ˂�D)�C��D0�30°C/¿ɤȠ¶*�OBE-1ȪGŅω˛

˼* 20Ĺˡ²�C�+*ơɈĈ�)�C�ŜşM^.ǣʼ�#ŉģ�ǣʼ 4΀Ο´ç.ǒÀG

ʉʈ��ʞɷ�ʠ̬ʅɣž�ML�`̬ʙˇ/ʘĕƺ0ʄD-��Ŝşwj_*=ǣʼƭ/à

ʖĕƺ�ʱ͑�D)�C��ML�`̬ʙ�ͧ�C#<�Ŝşwj_5/Äʊ0Ũãƺ/θ*

ʕĵ̼�DCϖKurogi et al., 1979a; Kurogi et al., 1979b; Hashiguchi et al., 1981ϗ� 

 �Vh�/���*�ɽ.Q�`m��J*JRurʘ/ʞʈ0ɣ&#��Ȁȝ>ι

Ŀ*0­*=ǵʞƺ/ʙÅ�Ťŀ�CϖInaba and Matsumoto, 1990ϗ�ͶƓ�OBE-1Ȫ-,/ĝ

æʡ-AKAVȪ+0ǒĕƺ>ʘĕƺ�ʔ-&)�CŏʔÀ��Ɨ'�ñβ�D)�CϖOgawa et 

al., 2007aϗ��Vh�ǣʼŁń*/JRurʘ/ʞʈ0��DA/Ƙˎ-΍ºʡŏʔÀ�ĕĺ�

=�D��!/#<�@BąȤʡ-�Vh��ƶ̸+�DC��A.�IrikiȪ-,ʈƭǆȧ*ʘ
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ǇGƟ�ͧ��Ȫ/ə̭Łń*0�ŢM^/AKAV�Vh�ǣʼ̓ʎGèȮ̈́�Cƶ̸��C�

=�D-�� 

ʄŀ�ñŢʈɼŦʡǌɒ0��Vh�Ξʞ.Δ̸-ƧÿGȤ#�)�C�ȝʰʾŬ/

OgawaA0�V��p�W�#cDNA�A˝ǩ�ML�`GÂð�C�u�`_NrkKV`ɒ

Göʊ�)�˝ǩ�AKAVGÂð��!/ñŢŦʡ̀ȣG̭&#ϖOgawa et al., 2007b; 2007cϗ�

NSsf�vV0�L�f�zN��α/βʉʈGǐ÷�C#<�ML�`/ʘĕƺĺŢ+�)Âʊ�

C�+�ñ�&)�CϖWeber et al., 2002ϗ�NSsȺǫ˝ǩ�AKAV0��M`.ŷ�Cʘĕƺ�

¿��C#<ϖOgawa et al., 2007cϗ�NSsȺǫȪ0ǻ#-ơɈʈ�Vh�Ï̴Ȫ+�)Țƪ�D

C��A.��/Ȫ*àʖ�D#Ćɼ0NSsǒÀGʉʈ�-�#<��Vh�ǣʼÍÀ+ǆȧÍ

ÀGċõ�CϖDIVAϗñŢ��R�+�)ȹ˾�C�=�D-��DIVA/ɘʊ.'�)0�

D9*.RVFV*ňĪ��BϖMcElroy et al., 2009; Fernandez et al., 2012ϗ�AKAV*=Ĥȳ.ɘ

ʊ*�D1�JRurʘGZ�m����Cǻ��j��+-C� 
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ʥʡ 

 

ȝʰʾ*09��ǿŤ/AKAVÂðɒ@B=ąȤʡ-˝ǩ�AKAVÂðɒ/ʱ˂G͋

:#�̋ ǩ�AKAVGąʃʡ.Âð�C�+�*�D1�Ʈȡ/�Vh�@BŨã*ąȤʡ-˝

ǩ��Vh�Ȫ/͵ͽ-Ξʞ�Ğ˾+-C�ˆ1˃*0��Vh�ȪG=+.˝ǩ��Vh�M

L�`GÂð���DA/Ņω˛˼*/ɽƺ.'�)�ÛȪ+ɉͰ̀ȣ�#�ˆ2˃*0��D

AGʊ�)�ű¡Ćɼ*�C�U.ŷ�CŨãƺ+àʖͣ�ąȤGȮ̈́�#�ˆ3˃*0�°/

ʘĕÀ/ǒĕνńGÃ�Ǜ'ŒÈ�Vh�ΞʞGŻȡʡ-ʥȴ+�)�ˆ1˃*ʱ˂�#˝ǩ�

AKAVÂðɒGʊ�)�őȡ΍ºŢGżâ�#AKAVÂðG͋:#�ˆ4˃*0�DG�A.ʞ

ƀ���őȡ΍ºŢG@Bϐƛʞʄ�CAKAV/ÂðG͋:#��DA/ʰʾǉȤGÛ.�JR

urʘG÷Ʊ�C�Vh�Ξʞ/ƀș�@3�ű¡Ćɼ5/ÉâȹȲ̀Ȇ/Ğ˾ƺG˳ŵ�#

�� 

 

 

 

  



À1�AKAVƤÊ�Ʈē'N ORFÇÆƠ�&Æ!��Ŗŝ�Ʒ 

 
N ORFƾ34 -735 nt'702ÇÆƿ'ŖŝŁķƃĐ&/1�4 'clusterƾ�~�ƿ'ÓÁ�ŋ�32�ăÒ(�ƅő1000¾�0']rS

ISkQ^Ŋĳ4ŋ��IBrmYr(�ç�
�10.01%'ţĀ4Ź��N ORF'Ơ�(��u'GenBank°�Ľ³�0¯í��� 

JaGar39, AB000852; FO-90-3, AB000870; NBE-8, AB232174; NBE-9, AB000855; SAB’74,  AB000856; M171, AB000858; OBE-1, AB000851; 

KT3377, AB000857; NS-88-1, AB000864; NS-88-2, AB000865; ON-89-2, AB000867; YG-88-2, AB232196; KC-15X84, AB000861; Iriki526CE, 

AB000863; Iriki956-5-A, AB232175; PT-17, AF034940; NT-14, AF529883; KC-04Y84, AB000862; KC-12X84, AB000860; KM-29X82, 

AB000859; MZ-90-1, AB000868; MZ-90-2, AB000869; KS-90-2, AB000872; KS-90-3, AB000873; FO-90-4, AB000871; ISR-01, AY378155, 

TINV, AB000819; R7949, AB000854; B8935, AB000853; MP496, AB232320.�

MP496

B8935

R7949
TINV

ISR-01
KS-90-3

FO-90-4
KS-90-2

MZ-90-2
MZ-90-1

KM-29X82

KC-12X84
KC-04Y84

NT-14
PT-17

Iriki956-5-A
Iriki526CE

KC-15X84
YG-88-2

ON-89-2

NS-88-1
NS-88-2

KT3377
OBE-1

M171
NBE-8

SAB'74
NBE-9

FO-90-3
JaGar39

0.01
996

867

901

997

679

630

657

938595

986

831

921

483

378

990 670

934

831

992

443

1000

��

�a�

��

�b�

��

感染制御
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S�

M �

L�

Lipid envelope�
Ribonucleocapsids�

Gn & Gc �

Polymerase (L)�

N-linked 
carbohydrates�

70-130 nm�

Nucleoprotein�

À2�AKAVŔÑėƙ 

 
AKAV(b8UIƦ'3�ŒRNA4ý �S�Œ�0(NƾNucleoprotein: ĔNqZ@ƿ$NSsƾƱėƙNqZ@ƿ�M�Œ

�0(Gn�Gcƾ$.&;q_or^ŕNqZ@ƿ$NSmƾƱėƙNqZ@ƿ�L�Œ�0(LƾPolymerase: RNA�Óñ

RNAalekrLƿ'NqZ@��032��

感染制御
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À3�]Vg98mI'���0Ă�-#'ęèÀ 
 
98mI(�Gn$Gc'įą.��(wą&/�"�ÙznK^Nr&ÿň��Attachment	�;qTF8SrGI#ŘŨ&��

�2�Entry	�;qTMrd'Ƣñ©&/1�98mIŮ$;qTMrdŮ�Ŷµ��98mI'ŪÊź�Ƒ�2�98mIĺ

ď'RdRp(�98mImRNA'ċ 'ƒ�4ƄÐ�2�Transcription	�98mImRNA'Ťƈ�Translation	&ş�"�ŕNq

Z@Gn�Gc�ER#|ƥ�©��Gn'ŮƎƘƳÄ&ÓÁ�2GAUm&/�"�EmHŻţ&ŴŎ�32�3 'b8UIƦ98

mICXd(Žż�3�Replication	�Viral tube#ëô�3�RNP(�Gn$Gc'þ�&/�"�Ƹ�3�EmHŻţŮ&ƔƖ�

3�Gn-GcŕNqZ@*RoO8br$ƭµ�2�Assembly	�98mIŔÑ(EmHŮĺď'ÜŨ&�Ų��98mIŔÑ4¸

5�EmHÜŨ(ŘŨŹƲ&ƔƖ�32�EmHÜŨŮ$ŘŨŮ�Ŷµ�"�òĒñ'98mIŔÑ�Ă��32�Egress	� 

Nucleus�

Mitochondrion�

Gn-Gc�

Gn-Gc�

L�
RNPs�G

ol
gi

 a
pp

ar
at

us
�

Rough endoplasmic reticulum (ER)�

Attachment�
Entry�

Assembly�

Egress�

Transcription Translation�Replication�

Late endosome�

感染制御
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̸ȁ 

 

AKAV.@CJRurʘ0�ůʑ.˪ɃέŮGƟ�ͧ���ȀȝGħ;ĢĿ*̠��

˞ɢʡǫŗG=#A��ơɈȪ*�C TS-C2 Ȫ/ʈ�Vh�+�)/öʊ0JRurʘ/ə̭

GɣA�)ȡ#��ͶƓňĪ�D)�C@
-ǒĕƺ�@3ʘĕƺ/ŏʔÀ�ðʄ�#ŉģ�

͵ͽ.ŷƷ�C#<.0�@Bąʃʡ-Ǽɒ*�Vh�ML�`�Âð*�C�u�`_Nr

kKV`^`k��ƶ̸*�C�ȝʰʾ*0�˝ǩ� TS-C2 ML�`ϖrTTTϗ+�ηȲ;f�

vV NSs GȺǫ��#ŏʔÀML�`ϖrTTT∆NSsϗG�AKAV *0ô<)+-C T7 RNA 

polymerase.ņ(��u�`_NrkKVɒGöʊ�C�+*Âð�#��/Ǽɒ.@B��D

9*.ʱ˂�D)�# RNA polymerase I .ņ(��u�`_NrkKV`ɒ.ɉ6)�ąʃ̗

�˝ǩ� AKAV GĹĚ�C�+�Ğ˾+-&#�NSs 0ʘĕƺGɎŪ�CĺŢ$+˳�ADC

#<�rTTT∆NSs0Εʈł TS-C2Ȫ@B=ơɈĈ�)�C�+�¥ǂ�D�@B̗��Vh�Ï

̴Ȫ+-C�+�Țƪ�DC� 
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˺Ȏ+ʥʡ 

 

�Vh�ǣʼ.@&)JRurʘ/ə̭0ɣ&)�C��Ȁȝ>ιĿ*0Çɴ+�)�

JRurʘ.@CʙÅ�πʞ�)�CϖInaba and Matumoto, 1990; Kim et al., 2011ϗ��D9*.�

ǒĕƺ>ʘĕƺ.��CŏʔÀ�ñβ�D)�BϖAkashi and Inaba, 1997; Kamata et al., 2009; Lee 

et al., 2002; Liao et al., 1996; Miyazato et al., 1989; Ogawa et al., 2007a; Yamakawa et al., 2006ϗ�Ȁȝ

*0 IrikiȪ�̃ɯGͧ��#ŢM^�Añβ�D)�CϖMiyazato et al., 1989ϗ��DA/ŏʔ

Ȫ0ʄŀ/�Vh�Ȫ.ŷ�)ǒÀ/ªƉęƷƺ�¿�#<��Vh�ǣʼ�̭FD)�CŁ

ń*=��
�&# AKAV/ŏʔÀ.@Cǆȧ�ͧ�&)�CĞ˾ƺ�ʲĴ�DC��#�&

)�ǻ��Ȫ/ðʄ.͵ͽ.ŷƷ��JRurʘ/ʞʈGąȤʡ.Z�m����C#<.�

@BąȤʡ- AKAVÂðǏ̮Gʱ˂�C�+0��Vh�Ǌʒ�Δ̸-͕ρ*�C� 

 �u�`_NrkKV`ɒ.@C{p�ML�`/Âð0�Q�d{p�ML�`Ɓ

/BUNV*ȕô.ʱ˂�DϖBridgen and Elliott, 1996ϗ�!/Ǽɒ.ņ(�)ʞƀ�)ȡ#�u

Vk�QzI�_/T7 RNA polymeraseGʊ�#�`T��Ǽɒ0�BUNV�LACV�RVFV*ň

Ī�D)�BϖBridgen and Elliott, 1996; Blakqori and Weber, 2005; Ikegami et al., 2006ϗ�AKAV*

0ƤʰʾŬ*OgawaA.@B�RNA polymerase Iͯé˖Gʊ�#�`T��ɒ�ʱ˂�D)�C

ϖOgawa et al., 2007cϗ� 

RNA polymerase I.@C AKAV/�`T��ąʃ0�°/�u�`_NrkKV`

/ňĪ.ɉ6)ϐ�-�&#�!�*ȝʰʾ*0�°/Q�d{p�ML�`*ąȤʡ-ML

�`�`T���ňĪ�D)�C�T7 RNA polymeraseGʊ�#�u�`_NrkKV`˖G�

AKAV*ʱ˂�C�+Gʥǜ�#� 
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ȞǸ+Ǽɒ 

 

˛˼+ML�` 

T7 RNA polymeraseGʞʄ�)�Ct�`f�̅̎ʌȡ˛˼ϖBHK/T7-9ϗϖIto et al., 

2003ϗ 0�ƃΡœŦ/¸̧ʦ¬Ýʈ�AŲ��D#��DG�5%M^˻á̬ɡϖFCSϗ�10% tryptose 

phosphate broth (TPB) ăEagle’s minimum essential mediumϖMEMϗŅŁGʊ�)�37°C�5% CO2

L�T�~�f�*Ņω�l ²�#�t�`f�˹ʌȡ˛ ϖ˼HmLu-1ϗ0�5% FCSăDulbecco’s 

modified MEMϖDMEMϗŅŁ*Ĥȳ.Ņω�#�AKAV�Vh�Ȫ*�CTS-C2Ȫ0�ĆɼČ̦

ıȮȩǋ�Aͥâ�#�ã)/ML�`0�ɲ̬ɡŅŁ*HmLu-1˛˼Gʊ�)ˡ²�#� 

 

TS-C2Ȫ.��C L�M�Sñˍ/V��p�W+^�X�`ΐóɎŪ  

ΕʈłϖwtϗTS-C2Ȫ/ML�` RNA0�ǆȧ˛˼/�ɡ�A�Viral RNA mini kit

ϖQiagenϗGʊ�)ǖð�#�^�X�`ΐó/�Ȝ˄GɎŪ�C#<.�ǖð�# RNA G

SuperScript III reverse transcriptaseϖInvitrogenϗ*�OBE-1Ȫ/ɽʔʡ|�L��ϖOgawa et al., 

2007bϗGʊ�)ͺͯé�ϖRT-PCRϗ�5′ RACE systemϖInvitrogenϗGʊ�)�ƯAD# cDNA

. poly C tailG±ă�#�Poly C tail±ă cDNA0�anchor|�L��ϖAPϗ+ɽʔʡ|�L�

�ϖ̰ 1-1�First PCRϗGʊ�)�PCRęƷϖGoTaq Green Master Mix [Promega]ϗ*ŌƑ�#�

ƯAD# PCRʉɼGk�|��m+��AP/Jg|f�νń+ʧĤƺGǛ' abridged universal 

amplification|�L��ϖAUAPϗ+�OBE-1Ȫɽʔʡ|�L��ϖ̰ 1-1�Nested PCRϗGʊ�

) nested PCRG̭&#�ƯAD#ã)/ DNAǺɸ0 pCR2.1-TOPOϖTA Cloning kit: Invitrogenϗ

.V��p�W��3130xl Genetic AnalyzerϖApplied Biosystemsϗ*^�X�`̀ȣG̭&#�



 31 

ƯAD#�Ȝ˄/ŊņΐóG=+.Â̵�#�TS-C2 Ȫɽʔʡ|�L��ϖ̰ 1-1�

T7riboSM2-MR2/TSCϗ=��0 TS-C2Ȫ�OBE-1Ȫåͼ|�L��ϖ̰ 1-1�Full-length cloningϗ

Gʊ�)PCRG̭�ϖLA Taq polymerase [Takara]ϗ�cDNAãΝGģǉ�#�PCRʉɼ0NucleoSpin 

Gel and PCR Clean-up kitϖTakaraϗ*˔̵��TAV��p�W��^�X�`ΐóGɎŪ�#�

ƯAD# TS-C2Ȫ/ L�M�S΍ºŢ/Ŋņΐó0�GenBank.ʟΚ�#� 

 

�u�`_NrkKV`˖.@C˝ǩ�ML�`/Â̵ 

̑Ɗ̶̵ł/˝ǩ� AKAVŏʔȪ/Â̵+Äʊ0��΍ºŢ˝ǩ�ˇ/Äʊˇ/̻÷

.@Cʈɼ/Œȳƺ/ʱÌ.Π�CɒƬ	.ËC΍ºŢ˝ǩʈɼˇ/ˆ§ʼÄʊˇ/Ǚǵ΢Ƚ

ǥˮ.Π�Cœ̏ʱ͑ƭϖʱ͑ʓġϙ23ĜǷʸǝˆ 2073ġ�@3 28ĜǷʸǝˆ 419ġϗ.Π

Ϳɒ³G΋ŧ��ūǽ�#� 

T7 RNA polymeraseGʊ�#�u�`_NrkKV`ɒ.@C˝ǩ�ML�`Â̵/

#<.�TS-C2Ȫ/ L�M�S΍ºŢãΝG�pT7riboSM2~Vf�ϖHabjan et al., 2008ϗ. Esp3I

÷ΥΑ˚\Lm*Ǟâ��Ģ|�`�n pT7riboSM2/TL�pT7riboSM2/TM�pT7riboSM2/TSGƯ

#�N/J�sΒΐóGŏ�C�+-�NSs/ʞʄGȺǫ��C#<.�PfuUltra DNA polymerase

ϖQuickChange II mutagenesis kit: Agilent TechnologiesϗGʊ�)�Sñˍ/ ATGΞŝZn�ϖ59-61 

ntϗG ACG.ŏ�#�|�`�n pT7riboSM2/TS∆NSsGÂ̵�#� 

6 well |��m.Z�z�O�mǌü/ BHK/T7-9 ˛˼G̡�� 1.2 µg /

pT7riboSM2/TL�0.6 µg/ pT7riboSM2/TM�1.2 µg/ pT7riboSM2/TS=��0 pT7riboSM2/TS∆NSs 

G 200 µL / Opti-MEMϖGIBCOϗ.ă�#ɠģɼG�9 µL/ TransIT-LT1 reagentϖMirusϗGʊ

�)m��`zNVm�#�m��`zNV^��ƭ�˛˼0 37°C *Ņω�#�6 Ȁƭ�ǻ#

. BHK/T7-9˛˼GΔƂ�#ƭ��A. 2ȀΟŅω�#ϖĽ 1-1ϗ�m��`zNV^�� 8Ȁƭ
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.Ņω�ɡGĹĚ��HmLu-1 ˛˼*ˡ²�) CPE G̾ŵ�C�+*�ML�`/ȗɲGʱ͑

�#�Âð�#ML�`0 3 Ĺ|�iV˙Ĉ��´Τ/ūύ.ʊ�#�żâ�#΍ºŢŏʔ�

ęȈ�D)�C�+Gʱ͑�C#<.�OgawaA/Ǽɒ+Ĥȳ�ǆȧ˛˼�AML�` RNAG

ǖð��SF|�L��ϖ5′-AGT AGT GAA CTC CAC TAT TAA CTA CGC-3′ϗ+ NSs_C_XhoI|

�L��ϖ5′-GGG GCT CGA GCT AAG TAG CCC GA-3′ϗGʊ�)�Sñ ϖ̱ãΝ 858 base pair [bp]ϗ

/
% 334 bpϖ1-334 ntϗG PCR *ŌƑƭ�HpyCH4IV ÷ΥΑ˚ïʆ�΍ºŢǺɸGʱ͑�#

ϖOgawa et al., 2007cϗ� 

 

ŌɃȓ˧+|�iV\La/ɉͰ 

Z�z�O�m/ HmLu-1˛˼.�wt TS-C2Ȫ+Âð�#˝ǩ�ML�`G MOI = 

0.01�37°C*Ĩʪ���1ȉΟƭ.˛˼G PBS*ɖɚ�#ƭ�ɲ̬ɡŅŁ*Ņω�#�12�24�

36�48�60 ȉΟƭ.�ɡGĹĚ��plaque-forming unitϖPFUϗG HmLu-1 ˛˼Gʊ�)ɎŪ�

#�ŌɃȓ˧Gǧ�#</āÈɥŪ͋ύ0�wt TS-C2Ȫ0ǿň/ͼB 34°C*ϖKurogi et al., 1979aϗ�

Âð�#ML�`0 37°C*�ã) triplicate*̭&#�ĢML�`/|�iVƥǇG͖6C#<

.�HmLu-1˛˼.!D"D 1ȉΟǆȧ���0.8%JS��`Gɠ # 2% FCSă DMEMGΔ

Ƃ��4Ȁƭ.p��m���in*ȧ̘ƭ�|�iV\LaG̓ɥ�#�ĢML�`.'�)

50 Í / | � i V G ɲ Â ɱ . Ό ǔ � � \ L a G ʎ Ù ̀ ȣ d z m ϖ ImageJ: 

https://imagej.nih.gov/ij/index.htmlϗ*̓ɥ�#� 
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˟Ȥ 

 

TS-C2Ȫ/^�X�`̀ȣ 

V��p�W�# TS-C2Ȫ/ L�M�S΍ºŢ/ŊņΐóGɎŪ��GenBank.ʟΚ

�#�Ĝâʓġ0!D"D�AB968525�AB968526�AB968527*�C��DA+�ÛȪ*�C

OBE-1Ȫ/ŊņΐóϖGenBank Ĝâʓġ: AB190458.1 [L]�AB100604.1 [M]�AB000851.1 [S]ϗ

+/ɉͰG�̰ 1-2.ʲ��TS-C2Ȫ*0�S/ ORFç* 1Ŋņϖntϗ�ŏʔ�UTRç* 1 nt

Ⱥǫ�)�#��J�sΒϖaaϗ�~�*0ŏʔ�ɲ�&#�M*0 ORFç* 17 nt�5′ UTR

ç* 1 nt�ŏʔ�)�B�J�sΒ�~�*0 Gn* 2 aa�NSm* 6 aa�Gc* 6 aa/ŏʔ�Ť

ŀ�#�L*0�ORFç* 11 nt�6 aa�ŏʔ�)�#�ORFç/ʧĤƺ0�Ŋņ�~�* S: 99.9%�

M: 99.6%�L: 99.8%�J�sΒ�~�* S: 100%�M: 99.0%ϖGn: 99.4%�NSm: 96.2%�Gc: 99.4%ϗ�

L: 99.7%*�&#� 

 

˝ǩ�ML�`/Â̵ 

T7 RNA polymerase˖/�u�`_NrkKV`ɒ* TS-C2ȪML�`GÂð�C#

<.�pT7riboSM2~Vf�.�L�M�S/Ģ΍ºŢG˝:ʹH$�|�`�n pT7riboSM2/TL�

pT7riboSM2/TM�pT7riboSM2/TSGm��`zNV^���)�A�ML�`�ĹĚ*�C9*

.˛˼�ɀɪ�)�9
#<�6Ȁƭ.ǻϑ- BHK/T7-9˛˼GΔƂ�#�ΔƂ�) 2Ȁƭ�CPE

�̾ŵ�D�ǆȧƺML� ϖ̀rTTTϗGĹĚ�C�+�*�#�ĹĚȉ/ rTTTML�`āÈ0�

8.6 × 103 PFU/mL*�&#�́ üʶ#%�ňĪ�# RNA polymerase I˖/�u�`_NrkKV

`ɒ*0�ML�`˒Ţƥǉ.ML�`f�vVGʞʄ�C\��kK�W|�`�nGƶ̸

+�CϖOgawa et al., 2007cϗ��ȝʰʾ*ʊ�# T7˖*/�u�`_NrkKV`ɒ*0�D
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AGƶ̸+�-��+�ʱ͑�D#��D0�°/{p�ML�`*/ T7˖�u�`_Nrk

KV`ɒ*=͉Ȇ�D)�CϖBlakqori and Weber, 2005; Ikegami et al., 2006; Lowen et al., 2004ϗ� 

9#�AKAV/ʘĕƺGɎ<CĺŢ*�B�ML�`ŌɃ.ƶμ*0-��+�ñ

�&)�C NSsf�vVϖOgawa et al., 2007cϗGȺǫ��#ML�`ϖrTTT∆NSsϗ/ÂðG͋

:#�NSs/ΞŝZn�ç.ŏʔGă�# cDNAG˝:âD# pT7riboSM2/TS∆NSsG�

pT7riboSM2/TM�pT7riboSM2/TS++=.m��`zNV^����rTTTGÂð�#ŉģ+Ĥ

ȳ.Ņω�#˟Ȥ�ML�`āÈ 1.4 × 104 PFU/mL/ rTTT∆NSsGĹĚ*�#� 

ĹĚ�# rTTT∆NSs.'�)�NSsGʞʄ�-�ŊņΐóGˣǛ�)�C�Gʱ͑�

#�TS-C2Ȫ/ Sñˍ0ȝȡ HpyCH4IVΑ˚\LmGǛ#-���rTTT∆NSs/ŉģ�NSsΞŝ

Zn�.âD#ŏʔ.@&)��/÷ΥΑ˚\LmGǛ'@
.-CϖĽ 1-2Aϗ�ML�`/

RNA�A RT-PCRG̭��PCRʉɼG HpyCH4IV÷ΥΑ˚ïʆ�#+�E�rTTT∆NSs/ Sñ

ˍ0 2Ǻɸ.-&)�B��/÷ΥΑ˚/͙͑ΐóGˣǛ�)�C�+�ʲ�D#ϖĽ 1-2Bϗ�

�A. SñˍãΝ/gL�Vm^�X�`.@B�rTTT∆NSs/ Sñˍ0�!/°/ŏʔ�â&

)�-��+�ʱ͑�D#� 

 

˝ǩ�ML�`/ in vitro*/ƺɾ̀ȣ 

Ȼ.�DA/˝ǩ�ML�`.'�)�Ņω˛˼*/ƺɾ̀ȣG̭&#�wt TS-C2

0�rTTT> rTTT∆NSs.ɉ6)ȳ�-œ��/|�iVGƥǉ�#��D0�wt TS-C2��ɠ

ģML�`ɞ+-&)�C#<+˳�ADC��D.ŷ��˝ǩ�ML�`0|�iV˙Ĉ�

D)�C#<�|�iV/œ��0F��-u�'�.ʐ9&#�rTTT∆NSs/|�iV0�rTTT

.ɉ6)Ž��&#ϖĽ 1-3Aϗ�ĢML�`/ HmLu-1˛˼.��CŌɃ̀ȣ*0�rTTT∆NSs

� rTTT> wt TS-C2.ɉ6)ŌɃͽƛ�΂���D0|�iV\La/˟Ȥ+�̓�)�#�
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�/˟Ȥ0 rTTT∆NSs/ML�`̶̵ąʃ�¿��+Gʲ���rTTT∆NSs/ȕϐāÈ0�ǆȧ

60ȉΟƭ. 1.0 × 107 PFU/mL.Ά�)�B�wt TS-C2ϖǆȧ 60ȉΟƭϙ9.2× 106 PFU/mLϗ+Ĥ

ˇ*�&#ϖĽ 1-3Bϗ�rTTT/ȕϐāÈ0�ǆȧ 48ȉΟƭ/ 2.5× 106 PFU/mL*�&#�  
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˳ŵ 

 

ȝʰʾ*0�T7 RNA polymerase˖/�u�`_NrkKV`ɒGʊ�# AKAV/Â

ð.�ô<)ǉĂ�#��D9*.�BUNVϖBridgen and Elliott, 1996; Lowen et al., 2004ϗ�LACV

ϖBlakqori and Weber, 2005ϗ�RVFVϖIkegami et al., 2006ϗ+�&#°/{p�ML�`*0��

/ǼɒGʊ�#ML�`Âð�ňĪ�D)�B�AKAV *=�DGʊ�)˝ǩ�ML�`�Â

ð*�C�+�͉Ȇ�D#�´ü.ʶ#%�ňĪ�# RNA polymerase IGʊ�#�u�`_N

rkKV`ɒϖOgawa et al, 2007cϗ*0�m��`zNV^��ȉ. 2'/\��kK�W|�

`�nGħ; 5'/|�`�n�ƶ̸*�C/.ŷ�)�ȝʰʾ*ʲ�# T7 RNA polymerase˖

0�S�M�L /Ģ΍ºŢG˝:âD# 3 '/|�`�n*ɢ;+�
ɰ*ˑÊ*�B�m��

`zNV^��ąʃ=�Ȅ�C+˳�ADC�9#�RNA polymerase I˖* TS-C2/ÛȪ*�C

OBE-1 ȪG�`T���#ŉģ�Áƛ�/m�LJ�*ML�`�ƯAD#��!/āÈ0 1 

PFU/mL´�*�&#/.ŷ�)�T7 RNA polymerase˖*0ϐʱʃ*ML�`�ĹĚ*��!

/āÈ0 103 PFU/mL´�*�&#��/�+�A�AKAV*0ML�`/�`T��ąʃ.�

�)=�T7 polymerase˖0 polymerase I˖@B=ÚD)�C�+�ñ�&#� 

T7 RNA polymerase˖�u�`_NrkKV`ɒ0�AKAV/�Vh�Ξʞ+�&#

ūʊʡʰʾ.Ƨ˂'�+�ǂŪ�DC�ȝʰʾ*0�OBE-1Ȫ+ɤƛǆĜƺϖtsϗȪ*�C TS-C2

Ȫ+/΍ºʡƉʔ��J�sΒ�~�* M ñˍ+ L ñˍ.ʱ͑�D#�BUNV�Batai virus�

Maguari virus+�&#�°/Q�d{p�ML�`/ʰʾ*0�tsȪ/ơɈĈ/̸ĺ0 Mñˍ

.��Cŏʔ*�BϖIroegbu et al., 1981; Pringle et al., 1984ϗ�ƻA� Gc/J�sȜ˄.Ťŀ�

Cŏʔ�Δ̸*�C+�
ňĪ��CϖPollitt et al., 2006ϗ��u�`_NrkKV`.@C˝
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ǩ�ML�`Gʊ�#ʰʾ0�y��L�m*΍ºŢG˝ǩ�#ML�`/Âð�Ğ˾-#<�

AKAV/ tsȪ.��CơɈĈ̸ĺG̀ȣ�C�*=�ȗā-ǌɄ+-C� 

NSs0�AKAV/ʘĕƺ/ɎŪĺŢ+�)Âʊ�C�+�ñ�&)�CϖOgawa et al, 

2007cϗ#<�TS-C2Ȫ/ NSs΍ºŢGȺǫ��C�+*�@BơɈĈ�#ML�`Ȫ�ƯAD

C+¥ǂ�#�ūά.ʈ�Vh�+�)Äʊ�D)�CƗ'�/ML�`0�ʘĕƺ/ƲƏG

΢�#<.�̶ Ƕ/΍ºŢŏʔ�żâ�D)�C�ȝʰʾ*Âð�#NSsȺǫȪ*�C rTTT∆NSs

0�@BŨã-�Vh�Ȫ+�)�TS-C2Ȫ@B=ÚD)�C+ǂŪ�DC��A.�ūά/�

Vh�ǣʼ/ʄŉ.��)�rTTT∆NSs /@
- NSs Ⱥǫ˝ǩ�ML�`/�Vh�Ήʊ0�

NSsǒÀ��Vh�ǣʼÍÀ*Ȯð�D��ΕʈłML�`.ǆȧ�#ÍÀ*ʱū.Ȯð*�#

ŉģ�Εő*ǆȧ�#ÍÀ+�Vh�ǣʼÍÀ/͙õϖDIVAϗ�Ğ˾.-C�RVFV /ŉģ�

NSsȺǫ�Vh�G DIVA+�)Äʊ�CĞ˾ƺ�ňĪ�D)�CϖMcElroy et al., 2009ϗ��

NSsǒÀ/ʉʈ�ƶ��=�̓�-�#<.��/͙õǼɒ0�Œ�/ÍÀ�Ťŀ�C˰D*/

öʊ.ΥŪ�DCϖFernandez et al., 2012ϗ�­ƭ�AKAV/ NSsȺǫ�Vh�ȪGÄʊ�# DIVA

/ūʊĈ5/͋:0�JRurʘʞʈ/Z�m���G̺ǟ�#Δ̸-͕ρ*�C� 

  



Ź1-1�TS-C2ē'RNA@orVqA&�Ĺ��^k8br�

 ušƟ(�£ƫơŗF8S4Ź����

�� RNA segment Primer Amplification reaction Sequence (5´-3´) Nucleotides (OBE-1) 

3ʹ-or 5ʹ-end 
amplfication 

L L-10R RT CAATGGCTTTAAATGCGTCC 1063-1044 
L-4R First PCR TCTCATAATCCAGGCCCAAT 400-381 
L-60F RT, first PCR GCCTACAAGTAGCTGTTAGC 5981-6000 
L3´NCR-R1  Nested PCR GTTGTATGTTGTATTTA 30-14 
L5´RACE Nested PCR CCCTGGATATCGATAATGAA 6643-6662 

M M-5R RT, first PCR GTTATCCAGATCTATAGAGA 514-495 
M-35F RT, first PCR CTACTATTCCTGCGCTAC 3535-3552 
M303-284 Nested PCR TCTTGAACTGGATTGCACTC 303-284 
M4059-4080 Nested PCR AACCATTATGGAATGAGTTAAG 4059-4080 

S S-8R RT, first PCR ATAGACATGGTGCACTTAGG 791-772 
S-0F RT, first PCR CATTTTCAACGATGTTCCAC 48-67 
S400-381 Nested PCR CAATTGTGGCAGCTGCCTCT 400-381 

�� S459-478 Nested PCR GGGATTTGCCCCTGGTGCTG 459-478 

full length 
cloning 

L T7riobSM2-LF RT, PCR aatcgtctcctatagAGTAGTGTACCCCTAAATACAACATACA 1-28 
T7riboSM2-LR PCR aatcgtctccacccAGTAGTGTGCCCCTAAATGCAATAATAT 6868-6841 

M T7riboSM2-MF2  RT, PCR aatcgtctcctatagAGTAGTGAACTACCACAACAAAATGATTATTACAA 1-35 
T7riboSM2-MR2/TSC PCR aatcgtctccacccAGTAGTGTCCTACCACAACAAATAATTATTATATCAGCA 4309-4271 

S T7riboSM2-SF RT, PCR aatcgtctcctatagAGTAGTGAACT 1-27 
�� T7riboSM2-SR2 PCR aatcgtctccacccAGTAGTGTTCT 858-832 

AP First PCR GGCCACGCGTCGACTAGTACTTTTTTTTTTTTTTTTT ��

AUAP Nested PCR GGCCACGCGTCGACTAGTAC ��

感染制御
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Ź1-2�TS-C2ē$OBE-1ē'GrBqIƠ�ĠƓ�

OBE-1ē'GrBqIƠ�(�GenBankƾ°�Ľ³ǁAB190458.1, AB100604.1, and AB000851.1ƿ/1í���

�� �� �� �� ��

Segment OBE-1/nt position/TS-C2 OBE-1/aa position/TS-C2 Gene 

S T432C - �N 
- - �NSs 

�� T754 del - �5ʹ UTR 
M C78A P19H Gn 

A549G K176R 
C1155T T378I �NSm 
G1163C V381P 
T1164C - 
G1191A R390Q 
G1225A M401I 
T1325C C435R 
G1384T L454F ���
A1433G K471E Gc 
A1893G E624G 
G2556A G845D 
C3271T - 
G3641A V1207I 
C3658T - 
G3690T W1313L 
A4013G T1331A ���
A4301G - 5ʹ UTR 

L T2088A - �RdRp 
A2673G - 
G4232A G1401E 
C4599T - 
T4700C I1557T 
A4878C Q1616H 
A5648G N1873S 
C5697T - 
G5736A - 
T6244C S2072P 

�� G6600A M2190I ���

感染制御
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À1-1�lYrIH:WR7@I&/2AKAV'��ęèÀ�

$�"��

T7 RNA polymerase�

mRNA 
N���

L���

����!��

vRNA 

M���

���

RNP 

BHK/T7-9� �

����
���
��

���������	���

M S 

L 
pT7riboSM2 vector�

6 dpt�

BHK/T7-9� �

8 dpt�

rTTT / rTTTΔNSs�

or�

M ΔNSs 

L 
pT7riboSM2 vector�

TTTΔNSs 

N 
NSs 

ATGTT… 
 
ACGTT… 

TS-C2  

S�

感染制御
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À1-2�ŚĀ
AKAV'ėœ�
��

ƾAƿS RNA�Œ&��2ƱėƙNqZ@NSs'ŤƈƨÎF8S'ęèÀ�NSs'ƨÎDTq&(�NNqZ@'6cXƢƠ�4

É
2�$%�NSsŤƈ4ƪě�2/�Éľ4�3"�2�ƾBƿNSsĚāŚĀ
AKAV'ƞ�Ñƌ¡�ƾAƿ'ušƟ&ŋ�32

/�&�rTTT∆NSs&(HpyCH4IV£ƫơŗF8S���"�2�òĒŘŨ�0ú���RNA4RT-PCR��í03�NSs ORF'�

�'344 bp'DNAĄį4HpyCH4IVơŗ�Ķ���rTTT∆NSs 'RT-PCRĸİ4HpyCH4IVơŗ�Ķ��.'#(�60 bp$284 bp'

2 'DNAĄį�ŊƊ�3���RT­ð4Ÿ�"�%�DqSormFq^m#(�YqT�Ė��3%�����

感染制御
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Fig. 2. Takenaka-Uema et al. 

Time post infection (h) 

À1-3�ŚĀ
AKAV'in vitro#'ıñ�

��

ƾAƿŚĀ
98mI'^kQ@F8JĠƓ�´98mI& �"�50�'^kQ@4Ĭ�ī&Ɲù�Ë��4ImageJM\S

9:6#ƅĨ���äÃ(À'łyƾ○ƿ�#ŋ�32ƾ*, P<0.05; two-tailed Student’s t-testƿ�ƾBƿŚĀ
98mI'Èĝĉš�

HmLu-1ŘŨ&´98mI4MOI =0 .01#òĒ���tĦ4ŞĈŃ&¾®��´98mI§�4ģÖ���3¾'×ƹśđ4�ä

Ã�± SD#ŋ���

感染制御
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ˆ 2˃ 

 

�UGʊ�# 

ǻ̻JRurML�`�Vh�Ï̴Ȫ/Ȯ̈́ 
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̸ȁ 

 

AKAV ơɈʈ�Vh�/ʞΆ0�JRurʘ/ʞʈGɣA�)ȡ#��ͶƓňĪ�

D)�C@
-ǒĕƺ�@3ʘĕƺ/ŏʔÀ/ðʄ.ŷƷ�C#<.=�@BąȤʡ-�Vh

�Ξʞ�ƶ̸+-C�̂ 1˃*0�T7 RNA polymerase˖ AKAV�u�`_NrkKV`ɒ.@

B�̋ ǩ� TS-C2ȪML� ϖ̀rTTTϗ+!/ŏʔÀML� ϖ̀rTTT∆NSsϗGÂð�#�rTTT∆NSs

0�ʘĕƺĺŢ+-CηȲ;f�vV NSs GȺǫ��#=/*�C�ˆ 2 ˃*0�Ŝş�Uǆ

ȧ�l�Gʊ�)��DA˝ǩ�ML�`/Ũãƺ+�Vh�+�)/Ğ˾ƺG͊È�#�Ŝ

ş�U5/ǣʼ͋ύ*0�,%A/˝ǩ�ML�`=̐ƙʙɾGͧ��-�&#�Ɇ̽/ʠ̬

ʅ=��0˻Ţ/̃�AML�` RNA /ȮðG͋:#+�E�rTTT ǣʼ*˻Ţ̃�A��ž

Ζ/RNA�Ȯð�D#/.ŷ�)�rTTT∆NSsǣʼ*0ã�Ȯð�D-�&#�ŷɵʡ.�wt Iriki

Ȫ/ǣʼ0Ŝş�U.ML�`̬ʙGƟ�ͧ���˻Ţ/ɍξƺɲ̃ʙ>œ̃Ďʅ/¿ƥǉG

Ɵ�ͧ��#�àʖąȤ*0�rTTT > rTTT∆NSs GǑ��#ã)/�U*�Ƌ͠�Vh�+Ĥ

�~�/�įǒÀÈ�Ȯð�D#��DA/˟Ȥ.@B�in vitro* NSsȺǫȪ0ÛȪ@BơɈ

Ĉ�D)�B�ƣ�àʖęƷGƟ�ð��+�͉Ȇ�D#�Âð�#˝ǩ�ML�`0�JR

urʘ/ə̭GZ�m���*�Cʈ�Vh�ML�`/Ï̴+-CĞ˾ƺ��C� 
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˺Ȏ+ʥʡ 

 

AKAV/ű¡.�#C�M^�wj_��Uˇ/ŜşĆɼGʊ�#ǆȧūύ0�Ć

ɼ/Ǎ�(A��A÷Υ��B�ňĪ0�-Bĝ�=/�ŒǶ*�C�-�*=�U/ǆȧū

ύ0��D9*Εʈł OBE-1ȪGʊ�#=//:*�CϖKurogi et al., 1977b; Konno et al., 1982ϗ�

ʄŀʈ�Vh�Ȫ+�)ʊ�AD)�C TS-C2Ȫ0�ŢM^+ŜşM^*!/ąȤ+Ũãƺ�

ʱ͑�D)�CϖKurogi et al., 1979aϗ��Ŝşwj_*0Ũãƺ�čñ*0-�ϖHashiguchi et 

al., 1981ϗ�Ŝş�U*0!/ąȤ�Ũãƺ0+=.ňĪ�D)�-�� 

AKAV/ηȲ;f�vV NSs0��łL�f�zN��/J�f[p`m�)Âʊ

��ű¡/f�vVģǉG÷Ʊ�CϖWeber et al., 2002ϗ�ˆ 1˃*0�˝ǩ� TS-C2ML�`

ϖrTTTϗ+�!/ NSsȺǫŏʔÀML� ϖ̀rTTT∆NSsϗ.'�)�in vitro*/ɽƺG̀ȣ�#�

rTTT∆NSs0�ȕ˜ʡ-ȕϐāÈ0 rTTT+Ĥˇ*�&#��rTTT.ɉ6)Ņω˛˼*̶̵ąʃ

�¿��ơɈĈ�)�C�+�ǂŪ�DC� 

ˆ 2˃*0��DA˝ǩ�ML�`Gʊ�#Ŝş�U/ǆȧūύG̭��ǆȧ̽�U

/àʖęƷ>!/˻Ţ.ŷ�CŨãƺG͖ȩ�C�+*�ǻ���Vh�Ï̴+�)/ȗʊƺ

G͊È�#�9#�´ü/ňĪϖKurogi et al., 1977b; Konno and Nakagawa, 1982ϗ+ģF�)�M

^ˇ.ɉ6)ɉͰʡǍ�>��Žłę̚Ćɼ*�C�U/ŜşĆɼǆȧ�l���AKAV/ʰ

ʾ.ȗʊ*�C�+Gʲ�� 
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ȞǸ+Ǽɒ 

 

ML�` 

�Z�xo��m/ TS-C2ML�`ϖrTTTϗ+!/ NSsȺǫŏʔÀML�`

ϖrTTT∆NSsϗ.'�)0�ˆ 1˃*ͷ6#ͼB�T7 RNA polymerase˖�u�`_NrkKV

`ɒ.@&)ƯAD#�rTTT∆NSs0�˛˼Ņω.��) rTTT@B=ML�`ŌɃ�΂�&#

��ǆȧ 48ȉΟƭ*0 rTTT+Ĥˇ-ǆȧāÈGʲ��+�ʱ͑�D)�C�ʴ˞ƣɈȪ*�

C wt IrikiȪ+��DA/˝ǩ�ML�`G HmLu-1˛˼*ˡ²Ņωƭ�āÈɥŪ��´Τ/ǆ

ȧūύ�@3̬ɡŦʡ͈Ǻ.ʊ�#�  

 

Ćɼūύ 

9�Ȗϕ�A 2ȿϕ/ΰ^u�U 7ξG�Ȣ«œŦœŦΦͳŦʈĮʸŦʰʾʸ�ϐˇ

ĆɼǴ˸ʰʾb�f��ΣƁɻŉ�Aͥâ�#�Ŝş 37Ȁ�A 49Ȁ/Ο/Ģ 2ξ.�3 mL/

wt IrikiȪϖ4.6 × 107 PFUϗ�=��0˝ǩ�ML� ϖ̀rTTT: 4.6 × 107 PFU�rTTT∆NSs: 2.3 × 107 PFUϗ

Gοζ̀çǣʼ�#�Z�m���+�)�1ξ/�U. 3 mL/ PBSGǑ��#�Ǒ��Aū

ύ˜¤Ȁ9*�1Ȁ 1Ĺ�ʦ̈ɤ/̓ɥ+�̖ʡ-̐ƙǋ̺/̾ŵG̭&#�9#Ǒ�Ȁ+̀ý

Ȁ.�ÀΔG̓ɥ�#�ǆȧ 0�3�14�21Ȁƭ.Ǣě�#̬ɞ\�|�0}v��ïʆ��u

zK�Z�m�Aʠ̬ʅGĹĚ�#�ƯAD#ʠ̬ʅ0-80°C*ÌŤ�#�ǆȧ 0�1�2�3΀

Οƭ.̬ɡ\�|�GǢě��-30°C*ÌŤ�#�ǆȧ 3΀Οƭ.ŨȱɅ��Ţŭ�A˻ŢGě

Bð�)Ģ̎ķGǢě�#��DA/̎ķ0�ʘʆ̀ȣʊ.�����ľŪ�ÌŤ�C++=

.�RNÀȣʊ.-80°C*ÌŤ�#� 
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�DA/Ćɼǣʼūύ0�ϖ͞ϗʈɼʸŦŨãʰʾǋ/ĆɼūύŞĲ¹*/Ŷȩƭϖǎ

͑ʓġϙÐ 120208-1ϗ�Ƥʰʾǋç BSL2ŷƷĆɼ͋ύŬ.)�Ćɼ/ǅ͚Ę3ˌʆ.Π�Cɒ

Ƭ	G΋ŧ��ƤʰʾǋĲ/ďā/Û�Ƥ͍ʰʾǋĆɼūύ̻ú�@3Ćɼūύūǽ�p�J

�.ɐ&)ūǽ�#� 

 

ʘʆŦʡ̀ȣ 

̀ýȉ�˻ Ţ/œ̃�Ž̃�̃ ƕ�́ Ϗ�!/°̎ķ�˻ ʤGǢě�#�\�|�0�

10%�ƺ˨̯�����*ľŪ��v�zK�ćŃ�#�Ģ˝˭/ͿˢòɸGÂ̵��

hematoxylin-eosinϖHEϗȧ̘.@Cʘʆ˝˭ŦʡȮȩ+àʖȧ̘.@C AKAV ǒĕȮðG̭&

#�àʖȧ̘0�ˆ�ǒÀ+�)M\Uǒ OBE-1Ȫ̬ɡϖ200 ×ϗϖTsuda et al., 2004ϗGʊ��

EnVisionȮð^`k�ϖDakoϗ*ęƷ��#ƭ�3,3′-diaminobenzidineϖDABϗ*ʞ̘��#� 

 

ŪΖ RT-PCR 

̽�U/ʠ̬ʅ=��0˻Ţ˝˭�A�TRIzol ReagentϖInvitrogenϗGʊ�)ML�

` RNAGǖð�#�ǖð�# RNA/
% 2 µLG�cDNAģǉ.Äʊ�#ϖPrimeScript RT Reagent 

Kit [Takara]ϗ�AKAV/ cDNAGŌƑ�C#<.�ak151f |�L��ϖ5′-GCT AGA GTC TTC TTC 

CTC AAC CAG AA-3′ϗ+ ak231r|�L��ϖ5′-AAA AGT AAG ATC GAC ACT TGG TTG TG-3′ϗ

ϖStram et al., 2004ϗGÄʊ�#�çŀƺZ�m���+�)�18S��e�� RNAGŌƑ�C�

18S-qFϖ5′-AAT TCC CAG TAA GTG CGG GTCA-3′ϗ+ 18S-qRϖ5′-GAT CCG AGG GCC TCA CTA 

AAC C-3′ϗGÄʊ�#�ŪΖ PCR0�RTęƷʉɼ 2 µL�Power SYBR Green PCR Master Mix 12.5 

µLϖApplied Biosystemsϗ�|�L��Ģ 10 µM�ɍGă��25 µL/ęƷ˖*̭&#�ęƷ0�
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95°Cϙ10ñ/ƭ� 95°Cϙ15ʹ�60°Cϙ30 ʹG 45\LV�/Ƞ¶*̭��Thermal Cycler Dice 

Real Time System TP800ϖTakaraϗ*̀ȣ�#� 

 

̬ɡŦʡȮȩ 

AKAV�įǒÀ0�HmLu-1˛˼Gʊ�# TCID50-formatJibLϖOgawa et al., 2007aϗ

*Ȯð�#�ML�`ǣʼ�#�U/̬ɡGɄΪƍΓ��ĢǣʼML�` 102 TCID50/0.05 mLG

1ȉΟęƷ��#ƭ�HmLu-1˛˼GΔƂ�)�7ȀΟ CPE/ȗɲG̾ŵ�#�Ģ̬ɡ.��C

�įǒÀÈ0�ML�`� 50%/˛˼. CPEGͧ��#ȕ=ϐ�̬ɡƍΓʃ/ͺǶ*̰�#� 
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˟Ȥ 

 

�U/ǆȧūύ 

ͥâƭ�ψ˸ʇŋ. 3ȀΟϋĈ��#ƭ�Ŝş�U. wt IrikiȪ�rTTT�rTTT∆NSs

Gǆȧ��#�ūύȚΟ��ã)/�U.��)�ʞɷ>̐ƙʙɾ/ŏĈ0ɲ�&#ϖĽ 2-1A�

Bϗ�ǆȧ 3΀Οƭ�̀ý�˻ŢGěBð�#+�E�wt IrikiȪǣʼÍÀ�A/˻Ţ0�˵ʩʡ

ŏĈGʲ�#�̽�U #2�AěBð�#˻Ţ/
% 1ξϖ#2-1ϗ0�σ̠-ɍξƺɲ̃ʙ*�

&#ϖĽ 2-2A�Dϗ�=
 1ξ/Ĥ̉˻Ţ.0ʔƐ�̺AD-�&#�˻Ţ#3-1*0œ̃Ďʅ�

ͻ�)�BϖĽ 2-2BƈĽϗ�ȶòǺθ�A�œ̃Ďʅ/̝̥Ĉ+Ò̃Ŭ/ǙœϖĽ 2-2CƈĽ�

ʬξϗ�̾ŵ�D#�rTTT> rTTT∆NSǣʼÍÀ�@3Z�m���ϖPBSǣʼÍÀϗ�A/

˻Ţ0�˵ʩʡʔƐ0̺AD-�&#ϖĽ 2-2B�CĠĽϗ� 

ʘʆ˝˭Ŧʡ̀ȣ*0�˻ Ţ#2-1*œ̃ʣͤ/̝̥Ĉ+Ò̃Ŭ/Ǚœ�:AD#ϖĽ

2-2D�ʬξϗ��ȆA�-ML�`ƺ̃ɯ0̺AD-�&#��Ǽ�AKAVǒĕ0�wt Irikiǣ

ʼÍÀ�A/˻Ţ/œ̃>̃ƕ*Ȯð�Dϖ̰ 2-1ϗ�ɽ.#2-1*σ̠*�&#ϖĽ 2-2Eϗ�AKAV

ǒĕ0�œ̃Ďʅ��̃�Ο̃/p����*Ƙ�Ȯð�D#�̃´ő/˝˭*�ǒĕ0Ȯð

�D-�&#ϖ̰ 2-1ϗ�˝ǩ�ML�`ǣʼÍÀ�A/˻Ţ*0�ã)/˝˭* AKAVǒĕ0

Ȯð�D-�&#� 

ML�` RNAGȮð�C#<.�Ɇ�U/ʠ̬ʅ�@3˻Ţ/̃˝˭Gʊ�)�Ū

Ζ RT-PCRG̭&#�ǆȧ 3Ȁƭ/ wt IrikiǣʼÍÀ#2/ʠ̬ʅ�A�ϐ�~�/ML�` RNA

�Ȯð�D#ϖĽ 2-3Aϗ��°/̽�U/ʠ̬ʅ�A0Ȯð�D-�&#�˻Ţ#2-1 /̃0�

°/˻Ţϖ#3-2�#4-2�#5-2ϗ/̃.ɉ6)�čñ.ML�` RNA�~��ϐ�&#ϖĽ 2-3Bϗ�

¿��~�*�C��rTTTǣʼÍÀ/˻Ţ�A=�ML�` RNA�Ȯð�D#�rTTT∆NSsǣ
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ʼÍÀ�A/˻Ţ0�Z�m����A/˻Ţ+ML�` RNA �Ĥ�~�*�&#�+�A�

rTTT∆NSsǣʼÍÀ.0ML�`�Ťŀ�-�+��C� 

 

ǒÀʉʈ 

AKAV �įǒÀÈG͖6C#<.�ML�`ǣʼü�@3ǣʼƭ 3 ΀Ο9*ɇ΀�

Ŝş�U�A̬ɡGǢě�#�6 ξ� 5 ξ0�ǣʼü. AKAV ǒÀGǛ&)�-�&#��1

ξϖ#3ϗ0�¥<ǒÀÈ 8 GǛ&)�#�+�ñ�&#ϖ̰ 2-2ϗ��/ĕĺ0�Ȇ*�C��

�/ÍÀ0�ML�`ǣʼ 2 ΀Οƭ.ȕ=ϐ�ǒÀÈϖ181ϗGʲ�)�B��D0˟Ȥʡ.�

{�`mąȤ�ͧ�#+˳�ADC� 

ã)/ǣʼÍÀ*�ǣʼ 1΀Οƭ.ML�`�įǒÀÈ�Ȯð�D�!/ǒÀÈ�~

�0�ǣʼ 2�A 3΀Οƭ.y�V.Ά�#�ÍÀ#3GΧ�)�rTTT∆NSsǣʼÍÀϖ#7ϗ/̬

ɡ��ȕ=ϐ�ǒÀÈϖǣʼ 2΀Οƭ: 54ϗGʲ�#�Z�m���*0�įǒÀÈ0Ȯð�D

-�&#� 

ɉͰŷɵ+�)�TS-C2Ȫ~�`/Ƌ͠�Vh�ϖNisseiken, Oume, JapanϗGηŜş

�Uϖ1 ȿ 2 �Ȗϕ~2 ȿ 6 �Ȗϕϗ.Ĥȳ/Ǽɒ*ǣʼ���įǒÀÈGɥŪ�#��įǒÀ

È0ǣʼ 1 ΀Οƭ*0Ȯð*�-�&#��Vh�ǣʼ�# 5 ξ� 4 ξ*�ǣʼ 2 ΀Οƭ.ȕ

=ϐ�ǒÀÈϖ15.0�6.9ϗGʲ��ɂB 1 ξ0ǣʼ 3 ΀Οƭ.ȕ=ϐ�ǒÀÈϖ4.8ϗGʲ�#

ϖ̰ 2-2ϗ��D.@B�rTTT∆NSs/àʖęƷGƟ�ͧ��˾ā0�ʄ̭�Vh�+Ĥˇ*�C

�+�ʲ�D#� 
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˳ŵ 

 

OgawaA�@3!/°/ňĪ.@B�NSs0Q�d{p�ML�`/ʘĕƺ.Π��

)�B�ML�`/ɈƺĺŢ*�C�+�ʲ�D)�CϖOgawa et al., 2007c; Bridgen et al., 2001ϗ�

!�*�OBE-1ȪGơɈĈ�# TS-C2Ȫ/ NSsGȺǫ��C�+.@B�@BơɈĈ�DC+

¥ǂ�#�ūά�rTTTǣʼ�U*0�žΖ/ML�` RNA�˻Ţ/̃�AȮð�D#/.ŷ

�)�rTTT∆NSsǣʼ*0�Ɇ�U/ʠ̬ʅ�@3!/˻Ţ/̃�AML�` RNA0Ȯð�D

-�&#��D0�ʄŀÄʊ�D)�Cʈ�Vh�ML�`Ȫ@B=�rTTT∆NSs�čñ.ơɈ

Ĉ�D)�C�+Gʲ�)�C� 

�Vh�Ï̴+�)�/˝ǩ�ML�`G͊È�C#<.�ȝʰʾ*0Ŝş�U/ǆ

ȧ�l�Gʊ�#�TS-C2 Ȫ0�wj_.ŷ�)àʖͣ�ąȤ��C�Ǽ�Ũãƺ��čñ-

�+�ñ�&)�CϖHashiguchi et al., 1981ϗ��U*0!/Ũãƺ+àʖĕƺ09$ňĪ�D

)�-��ȝʰʾ.��CŜş�U/ǆȧ�l�*0�Iriki Ȫ/ǣʼ�ǆȧ̽�U.ML�`

̬ʙGͧ��#��DA/�U�AěBð�#˻Ţ0�ɍξƺɲ̃ʙ>œ̃Ďʅ/¿ƥǉ+�

&#˵ʩʡʔƐGʲ��!/̃�A͛Ŵ-ML�` RNAΖ�Ȯð�D#��D0�ŜşM^/

AKAV ̑ɴǆȧ.��CʘǇ+�̓�)�C�9#�/˟Ȥ.@B�Iriki Ȫ�ʴ˞ʘĕƺ$�

*-�ÕŘƥƺGǛ'�+�ʱ͑�D#�´�/�+�A��D9*/ūύǆȧňĪϖKurogi et 

al., 1977b; Konno and Nakagawa, 1982ϗ+ģF�)�Ŝş�U/ǆȧ�l�0�AKAVʰʾ.Ƨ

˂'+˳�ADC��Ǽ�Iriki Ȫǆȧ�U/ʘʆǋ̺*ȆA�-ʘŏ�̺AD-�&#/.ŷ

�)�M^/ Iriki Ȫǆȧūύ*0�̑ɴǆȧ/ŉģ+Ĥȳ�Δː-ʴ˞ʙɾ/°.���vʅ

/̬ˌīļɜɬ�W�J˟ˍ+�&#ʘʆ˝˭ŦʡŏĈGʲ�#ϖMiyazato et al, 1989ϗ��D

0�Iriki Ȫ/�U+M^.ŷ�Cʘĕƺ�ʔ-CĞ˾ƺGʲĴ�C��/@
.�ű¡Ćɼ/
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-�*=ʼ.@&) AKAVǆĜƺ�ʔ-C�+�A�Ģű¡Ćɼ/ǆȧ�l���Vh�Ξʞ

.��C͊Èņɨ+�)ƶ̸�=�D-��9#�Žłę̚Ćɼ*�C�U0Ǎ��ˑȇ*�

B�TS-C2 ȪǣʼÍÀ/˻Ţ*ML�` RNA �Ȯð�D#�+�A�M^.ɉ6) AKAV ǆ

Ĝƺ�ƣ��+�¥ǂ�DC#<�@BĖ���Vh�Ï̴/͊È�l�+�)ȗʊ*�C� 

ȝ˃*0�rTTT∆NSs��U.��)čñ.ɞƺàʖęƷGƟ�ͧ���+Gʲ�#�

rTTT∆NSs/Ǒ�0�rTTT>Ƌ͠�Vh�+Ĥˇ=��0�@Bϐ��~�/�įǒÀʉʈG=

#A�#��D0�rTTT∆NSs�ʈ�Vh�+�)čñ-àʖͣ�ąȤGǛ'�+GǄĬ�C�

rTTT∆NSs�ūά.ȗʊ-�Vh�+-C�+G͉Ȇ�C#<.0�rTTT∆NSsàʖƭ.h���

_ūύG̭
ƶ̸��B��D0­ƭ/ʰʾ͕ρ*�C��/@
-ML�`/΍ºʡǮÂ0�

̣Ɯ�)�CAKAVȪ/ǒĕ.Ήģ�C�Vh�ML�`Ξʞ.ȗʊ*�C�Å�1�TS-C2Ȫ

/S�L+�ǒĕƺŏʔȪ/MGǛ'�Jd�f�m/@
-ML�`���Vh�Ï̴+�)

Âð*�C��u�`_NrkKV`ɒGʊ�C�+*�2'/ML�`Gåǆȧ��)�Jd

�f�mGÂ̵�CƮȡ/ǌɒ@B�˝ǩ�ML�`�ʱū.ąʃ̗�Ȳˏ�C�+�*�C�

�A.�rTTT∆NSs+�&#NSsȺǫ˝ǩ�ML�`.ņ(��Vh�0��Vh�ǣʼÍÀ+

ǆȧÍÀGċõ�CDIVA+�)öʊ*�C�=�D-������̑ ɴǆȧĆɼ.��CAKAV

/NSsǒÀ͒ż/ȍ΄ƺ09$ʱ͑�D)�A��NSsǒÀȮð˖=ȷ˂�D)�-��̑ɴǆ

ȧÍÀ*NSsǒÀ�ƶ��=Ȯð�D-�+�
RVFV/Å�A=�NSsȺǫ�Vh�ȪGʊ�

#AKAV ǆȧ.��CDIVA/ūʊĈ0�9$ßȘ�6�ɰ�Œ��



Ź2-1�ŧÑŚŢ&��2AKAVø¬'Ė��
�

NT (Not tested): čƉƹ��

Virus Fetus    
No. 

Days of pregnancy 
when removed Cerebrum	 Cerebellum	 Brain stem	 Spinal cord	 Visceral 

organs	 Placenta	

Mock (PBS)	 #1-2 70 - - - - - - 
wt Iriki	 #2-1 68 + NT + - - - 
�� #3-2 58 + NT + - - - 

rTTT	 #4-2 62 - - - - - - 
�� #5-2 65 - - - - - - 

rTTTΔNSs	 #6-2 59 - - - - - - 
�� #7-2 68 - - - - - - 

感染制御
53



Ź2-2�ÍÏg?&��298mI'x¹ø���

ĠƓÛĮ$�"�áƍp@PqƾTS-C2ēƿ4�żº'ƋćĊƘ1&ƱÍÏg?&÷v�����

感染制御
54



À2-1�òĒg?&��2ŰæŀĲ 
 
PBSƾ#1ƿ�wt Irikiēƾ#2�#3ƿ�rTTTƾ#4�#5ƿ�rTTTΔNSsƾ#6�#7ƿ4�ÍÏ37Ć�049Ć'g?&Ƶưũÿō�� 

ŰæŀĲ4ƁÚ���ƾAƿ�ƣÉ©�ÿō¤$ƃ¥Ĉ&ĨÖ�ƾBƿ�ħÉ©�ÿō2Ć¤�0ƃ¥Ĉ-#ğĆĨÖ� 

PBS� wt Iriki� rTTT� rTTTΔNSs�
A�

B�
PBS�

wt Iriki�

rTTT�

rTTTΔNSs�

感染制御
55



À2-2�òĒg?�0¯1���ŧÑ'�ŦŇŃöž�/)ŚŢÔŃöž 
 
ƾAƿwt Irikiēÿō���0'ŧÑƾ#2-1ƿū'ƃ¥öž�ĢƴñĬūŀ'ĘŅ4ŋ��ƾBƿwt Irikiēÿō���0'ŧÑ

ƾ#3-1ƿ'ūƾà�ņƿ�rTTTÿō���0'ŧÑƾ#5-1ƿƾ²�ņƿ�Ĝã#
2'&Û�"�Ëū�Ɨ�Ƙ�"�2�

ƾCƿƾBƿ'ū'ƚş�ĲĄƲ�#3-1'ū#(�ūØ'ûê�ž032ƾŉƴƿ�ƾDƿ#2-1ū'�ĲĄƲ'HEĒű���ūØ

#ų·%ūØûê�ž032ƾŉƴƿ�ƾEƿ#2-1ū'AKAVø¬&/2�ĿĒű�ƾDƿ'½Ƃ#¿-3�Ɵ�'ƺ�ĳ�ņ�

98mIø¬(�Ëū×Ə�Ëūªĵ#Ëƥ&Ė��3��LVƾlateral ventricleƿǁ�ūØ�CCƾcerebrum cortexƿǁËūńƏ�

CPƾchoroid plexusƿǁũŜ±�BSƾbrainstemƿǁūå��

C A B Iriki #2-1� rTTT #5-1�Iriki #3-1� Iriki #3-1� rTTT #5-1�

D 

LV 

CC 

CP 

BS 
LV 

Iriki #2-1�

50 µm�
2 mm�

E 

感染制御
56



À2-3�ÖƥPCR&/2AKAV RNA'Ė� 
 
ƾAƿwt Irikiē.��(ŚĀ
98mI4ÍÏg?&ÿō��3Ćì'łŷĵ&��2AKAV RNA4ŅÛÖƥ��.'� 

ƾBƿòĒ3ƛƩì&ÍÏg?�0¯1����ŧÑū&��298mIRNA'ŅÛÖƥ��#1-2�#2-1�#3-2�#4-2�#5-2�#6-2�

#7-2(�3�3�ƾAƿ&��2ÍÏg?�#1�#2�#3�#4�#5�#6�#7�0'ŧÑ4ŋ��´Ɖƹ(duplicate#2¾Ÿ%��� 

感染制御
57



 58 

 

 

ˆ 3˃ 

 

̪Þf�vVʞʄJRurML�` 

/Âð+̀ȣ 
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̸ȁ 

 

ȝʰʾ*0�ˆ1˃*ʱ˂�#�u�`_NrkKV`ɒGʊ�)�JRurŒÈ�

Vh�/ÂðGŻȡʡ-ʥȴ+��őȡ΍ºŢǞâAKAV/ȲˏɒGʱ˂�#�Ǟâ΍ºŢ/ʞ

ʄGŰȇ.Ȯð*�C@
�ϐǆƛ˦̘̪Þf�vVͤϖeGFPϗGʞʄ�#˝ǩ�AKAV

ϖeGFP-AKAVϗGÂð�#��/ML�`Âð/#<.�RVFV/SYs�/΍ºŢΟνńϖIGRϗ

Göʊ�)��Lo`Λ.N/NSs+|�`Λ.eGFPGZ�n�#�J�xb�`AKAV SYs�

G¬Ƈʡ.Ȳˏ�#�Âð�#˝ǩ�ML�`0�l ²ƭ=eGFP̪ÞGʞʄ��Ņω˛˼.CPE

Gͧ��#��/˟Ȥ0�J�xb�`RNA*Z�n�#eGFP΍ºŢ��ŨŪ�)ÌǛ�D)

�C�+Gʲ�)�C�eGFP-AKAV.��CN/NSs+eGFP mRNA/ͯé0�IGRç*˜˟�)

�#�RVFV*0�N+NSs/ͯé˜˟\Lm0�CɽŪ/^Wo�ΐó.@&)ɎŪ�D)�

C��¬Ƈʡ.Ȳˏ�#AKAV*0�RVFV/ŉģ+ʔ-&#�Rpa�*ͯé˜˟�)�C@


*�C��/eGFP-AKAVG¢/:�M`.̉̆çǑ��#+�E�̽ȪAKAVǣʼȉ+Ĥˇ

/ʴ˞ʙɾ>̓ɀʃ�:AD#�eGFP-AKAVǆȧ�M`�AěBð�#̃/í˟òɸ*0�Ž

̃�ȸ�ƜϏ*eGFP̪Þ�Ȯð*�#�ȝʰʾ*ʱ˂�#J�xb�`Ys�GÄ&)̪ÞM

L�`GÂð�Cǌɒ0�ML�`΍ºŢ!/99GÌǛ���'Ũȇ.Ğ̼Ĉ*�C̪Þ{

p�ML�`GÂð�C�+�*�C�9#̪Þ΍ºŢGõ/ʘĕÀ/΍ºŢ.ˮ�ǩ�C�

+*�JRurŒÈ�Vh�/Âð.ˬ�C+ǂŪ�DC� 
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˺Ȏ+ʥʡ 

 

Q�d{p�ML�`Gŝ<+�C{p�ML�`/Œ�0��Lo`Λ/ Sñˍ

GǛ%�N+ NSsf�vV�đ�/ mRNA�* ORF.Δ̶�)Z�n�D)�CϖAkashi et al., 

1997; Elliott, 1989; Fuller et al., 1983; Fuller and Bishop, 1982ϗ��Ǽ�RVFV+�&#z��ML

�`Ɓ>m`�ML�`Ɓ/ML�`0�N+ NSsGʞʄ�CJ�xb�`Λ/ SñˍGǛ%�

N / ORF0�Lo`Λ*�C��NSs/ ORF0|�`Λ.-&)�CϖGiorgi et al., 1991ϗ�

N+ NSs/ ORF0�̂ m^�.ŴH$΍ºŢΟνńϖintergenic region: IGRϗ*ˬ�D)�CϖĽ

3-2Aϗ� 

œĆɼGǍ&# AKAVǆȧūύG̭
ŉģ�uLQb�zkK�~� 2/ʈɼŦʡ

Ÿ�ʹ<ǽ͆�ƶ̸+-C#<�ű¡*�Cę̚Ćɼ5/ʘĕƺ.Π�Cʰʾ0÷Υ�DC�

²FB.�in vivoʰʾ/�l�Ćɼ+�)�M`�ÄFD)�#��M`5/ʘĕƺ0�1�1�

ʣ�ǣʼ>̉̆çǣʼ*͊È�DCϖOgawa et al., 2007a; Kurogi et al., 1978bϗ��A.�˞˻ʤ

ǆȧ/�l�+�)Ŝşt�`f��ϖAndersen and Campbell, 1978ϗ�ÕŘƥƺ/�l�+�

)p�m�/ʞ˸ϒĔ�Äʊ�D)�CϖMcPhee et al., 1984ϗ� 

̪ÞML�`0�in vivo*Űȇ.ML�`˒Ţ/ĆĦ�͸ͬ*�C#<�ʘĕƺ/ʰ

ʾ.Ƨ˂'�´ü.0�Ĥ�Q�d{p�ML�`*�C BUNV*�Ņω˛˼*/ML�`̶

̵.ƶμ*0-��+�ñ�&)�CνńϖShi et al., 2009ϗGû&# Gcf�vV.�ϐǆƛ˦

̘̪Þf�vVϖeGFPϗG̫ģ��#˝ǩ�ML�`�Âð�D#ϖShi et al., 2010ϗ�����

�/ML�`G˛˼Ņω*Áƛ�ˡ²�C+�Ǟâ�D# eGFP΍ºŢ0ML�`/Ȳǉ΍ºŢ

++=.Ⱥ̟���DAGŨŪ�)ˣǛ�C�+�*�-�&#� 
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ȝʰʾ*0�eGFP*ȴ͙�# AKAVGÂð�C#<.�RVFV/J�xb�`ǼƝ

GÄ&)�AKAV SYs�/ N/NSs΍ºŢ/�ə.�IGR+ eGFP/΍ºŢΐóGǞâ�#�Ĺ

Ě*�#ML�`ϖeGFP-AKAVϗ0�Ņω˛˼*čñ.̶̵��eGFP0ŨŪ�)ʞʄ�)�

#��M`/ǆȧūύ*0�eGFP-AKAV0̽ȪML�`+Ĥˇ/ʴ˞ʘĕƺGʲ�#��A.�

̪ÞȮð.@&)��M`/̃.��CML�`ǆȧνńGŰȇ.ĤŪ�C�+�*�#� 
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ȞǸ+Ǽɒ 

 

˛˼+ML�` 

ˆ1˃*ͅ�#@
.�BHK/T7-9˛˼ϖIto et al., 2003ϗ037�*�5% FCS�10% TPB

ăEMEM*Ņω�#�HmLu-1˛˼0�37�*�5% FCSăDMEM*Ņω�#�ȝʰʾ*0�˝ǩ

�ML�`GÂð�C#<.�ɹ ˞ʘĕƺAKAV*�CIrikiȪϖMiyazato et al., 1989ϗGʊ�#�

ML�`0�ɲ̬ɡŅŁ*HmLu-1˛˼Gʊ�)ˡ²�#� 

 

|�`�nȲˏ 

˝ǩ�ML�`Âð/#<�ˆ1˃*ʱ˂�#�AKAV/T7 RNA polymerase.@C�

u�`_NrkKV`ɒGʊ�#�IrikiȪ/L�M�Sñˍ/cDNA�!D"DV��p�W�D

#�ML�`RNAGʞʄ�C3'/|�`�n�pT7riboSM2/IL�pT7riboSM2/IM�pT7riboSM2/IS

GȲˏ�#�|�`�npT7riboSM2/IS�A�eGFP΍ºŢGN΍ºŢ+ͺǼĦ.Ǟâ�#

pT7riboSM2/S-eGFPGȲˏ�#�´��Ǟâ/ǌλGʲ�ϖĽ3-1ϗ�eGFP/ORF0�pEGFP-N1

ϖClontechϗ�AV��p�W�#�eGFP ORF/�ə.�Sñˍ5′ UTR/
%30 bp/ΐóG±ă

�#��D.Äʊ�#|�L��0�IrikiS-3′ NCR+GFP-Fϖ5′-GAA GCA AGG AAA CTG GAG 

AAT CAG CAA AGA ATG GTG AGC AAG GGC GAG GAG-3′ϗ+MluI+GFP-Rϖ5′-AAA ACG CGT 

TTA CTT GTA CAG CTC GTC CAT-3′ϗ*�C�Sñˍ5′ UTR/ãΝ0�IrikiS-3′ NCR-Fϖ5′-TCT 

TTG CTG ATT CTC CAG TT-3′ϗ+T7riboSM2-SR2ϖ̰1-1ϗ/|�L���JGÄ&)ģǉ�#�

�DAΐó�Δ-Bģ&#2'/DNAǺɸϖeGFP.Sñˍ5′ UTR/�ΏG±ă�#=/+�Sñ

ˍ/5′ UTRãΝϗ��PCR/Ιł+�)ÄFD#��/ȉʊ�#|�L��0�T7riboSM2-SR2

+MluI+GFP-R*�C�˟Ȥ+�)�eGFP/ORF+Sñˍ5′ UTRãΝGħH$DNAǺɸ�ƯAD
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#�Ȼ.��/DNAǺɸ/�ə.�RVFV ZH548ȪϖGenBankĜâʓġϙDQ380151ϗ/IGR/5′

ÒȜ˄55 bp/ΐó��ɄΪʡ.±�ă�AD#�|�L���J0�T7riboSM2-SR2+

GFP+IGR-R1ϖ5′-GGG GGG TGG GGG GTG GGG CAG CCT TAA CCT TTA CTT GTA CAG CTC 

GTC CAT-3′ϗ�T7riboSM2-SR2+GFP+IGR-R2ϖ5′-GGG AGT TGG GGT TAC GGT CGG GAT TGG 

GGG GTG GGG GGT GGG GCA G-3′ϗGʊ�#�|�L��T7riboSM2-SFϖ̰1-1ϗ+IrikiS+IGR-R

ϖ5′-CCC CCA ATC CCG ACC GTA ACC CCA ACT CCC CTT CCC CCC AAC CCC CTG GGC 

AGC CAC TTA GAT CTG AAT ACC AAA TTG AG-3′ϗGʊ�)�IGR/3′ÒȜ˄ϖ57 bpϗGƜ1

��N/NSs ORF/�ə.ă�#�2'/DNAǺɸϖIGR/3′Ȝ˄±ăN/NSs ORF+�IGR/5′Ȝ˄

±ăeGFP ORFϗGk�|��m+�)ʊ��|�L��T7robpSM2-SF+T7riboSM2-SR2GÄ&

)PCRG̭&#�ȕ˜ʡ.�N/NSs΍ºŢ+IGRΐó�!�)eGFP΍ºŢGħ;J�xb�`Ȳ

;/SñˍϖS-eGFPϗ�Âð�D#��/S-eGFPGEsp3I÷ΥΑ˚\Lm*pT7riboSM2~Vf�

ϖHabjan et al., 2008ϗ.Ǟâ��pT7riboSM2/S-eGFPGȲˏ�#� 

 

˝ǩ�ML�`/Â̵ 

̑Ɗ̶̵ł/˝ǩ� AKAVŏʔȪ/Â̵+Äʊ0��΍ºŢ˝ǩ�ˇ/Äʊˇ/̻÷

.@Cʈɼ/Œȳƺ/ʱÌ.Π�CɒƬ	.ËC΍ºŢ˝ǩ�ʈɼˇ/ˆ§ʼÄʊˇ/Ǚǵ΢

Ƚǥˮ.Π�Cœ̏ʱ͑ƭϖʱ͑ʓġϙ23ĜǷʸǝˆ 2073ġ�@3 28ĜǷʸǝˆ 419ġϗ.

ΠͿɒ³G΋ŧ��ūǽ�#� 

pT7riboSM2/IL�pT7riboSM2/IM�pT7riboSM2/ISGʊ�)�T7˖�u�`_NrkK

V`ɒ.@B�wt IrikiȪAKAVϖAKAV-RGϗGÂð�#�AKAV-RG0Z�m���ML�`

+�)Äʊ�#�eGFP-AKAVGÂð�C#<.�6 well|��m.Z�z�O�mǌü/

BHK/T7-9˛˼G̡��1.2 µg/pT7riboSM2/IL�pT7riboSM2/S-eGFP+�0.6 µg/pT7riboSM2/IM
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G200 µL/Opti-MEMϖGIBCOϗ.ă�#ɠģɼG�9 µL/TransIT-LT1ϖMirusϗ*m��`z

NVm�#�m��`zNV^��3Ȁƭ.Ņω�ɡGĹĚ��HmLu-1˛˼*ˡ²�#�ƯAD

#ML�`0HmLu-1˛˼*3Ĺ|�iV˙Ĉ��´Τ/ūύ.Äʊ�C9*-80°C*ÌŤ�#�

˝ǩ�ML�`0�ǆȧ˛˼.��CCPE/ȗɲ+�̪ÞσƳΜϖEclipse TS100, Nikon, Japanϗ

*eGFPʞʄG̾ŵ�)ʱ͑�#�˝ǩ�ML�`/āÈ0�´ü/ňĪϖOgawa et al., 2007cϗ

/ͼB�|�iVJibL*ɎŪ�#� 

 

RT-PCR̀ȣ 

ML�`RNA0�ǆȧ˛˼/�ɡ�A�QIAamp viral RNA Mini kitϖQiagenϗGÄ&

)ĹĚ�#�S�M�Lñˍ/3′ÒȜ˄ΐó.Jp���W��C|�L��T7riboSM2-SF�

T7riboSM2-MFϖ5′-AAT CGT CTC CTA TAG AGT AGT GAA CTA CCA CAA CAA AAT G-3′ϗ�

T7riboSM2-LFϖ̰1-1ϗGÄ&)�SuperScript III reverse transcriptaseϖInvitrogenϗ*cDNAGģǉ

�#�Ģ3ñˍ0�cDNA�ALA Taq polymeraseϖTaKaRa Bioϗ*PCRģǉ�#�T7riboSM2-SF

+T7riboSM2-SR2�T7riboSM2-MF+T7riboSM2-MRϖ5′-AAT CGT CTC CAC CCA GTA GTG TTC 

TAC CAC AAC AAA TAA TTA T-3′ϗ�T7riboSM2-LF+T7riboSM2-LRϖ̰1-1ϗ/|�L���

JG�S�M�L RNAñˍ/ģǉ.!D"DÄʊ�#�ƯAD#ŌƑʉɼ0JS��`Y�δɌ

ɕĆɒ*u�n/œ��Gʱ͑��PCR cleanup kitϖTaKaRa Bioϗ*˔̵�#�˔̵�#DNAʉ

ɼ0�Ģñˍ.ΉƤ-÷ΥΑ˚ϖS: BstXI�M: EcoRI�L: KpnIϗ*ïʆ��Ν�Gʱ͑�#��

A.S-eGFP0�ȴɨ|�mZ��.@B�3130xl genetic analyzerϖApplied Biosystemsϗ*ãΝ/

^�X�`ΐóGʱ͑�#� 

 

in vitro*/ŌɃĆǇ+|�iVƥǇ 
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Z�z�O�mǌü/HmLu-1˛˼.�eGFP-AKAV=��0AKAV-RGGMOI = 0.01

*ǆȧ��#�37�*1ȉΟŅω�#ƭ�˛˼.Ĩʪ�)�-�ML�`GPBS*ɖɚ�)ěB

Χ��ɲ̬ɡŅŁGă�)Ņω�#�ǆȧƭ�ʔ-&#ȉɰ*�ɡGĹĚ��HmLu-1˛˼Gʊ

�#|�iVJibL*āÈɥŪ�#��/ūύ0triplicate*̭&#�eGFP-AKAV+AKV-RG

/|�iVƥǇ/·�G͖6C#<.�6 well|��m.̡�#HmLu-1˛˼.ĢML�`Gǆȧ

���37°C*1ȉΟL�T�~�m�#�!/ƭ�ML�`ɞGěBΧ��˛˼.0.8%ϖwt/volϗ

JS��`+2%FCSăDMEMGɠ )ΔƂ�#�ǆȧ4Ȁƭ.�˛˼Gp��m���in*ȧ

̘�#� 

 

GFPʞʄ|�iVǶ 

Âð�#eGFP-AKAVG|�iV˙Ĉƭ�HmLu-˛˼*10Ĺˡ²�#�HmLu-1˛˼G

4 wellh��u�`�LnϖLab-Tek chamber slides, Thermoϗ.̡��Ģˡ²Ƕ/eGFP-AKAVM

L�`ƍΓɞG37°C*1ȉΟǆȧ��#�Ĩʪ�-�&#ML�`ɞGěBΧ��0.8%�h�b

���`+2%FCSăDMEMGɠ )ΔƂ�#�ǆȧ3Ȁƭ.�h�b���`GħH$ŅŁGě

BΧ��˛˼GPBS*3Ĺɖɚƭ�ʈ˛˼GZeiss LSM 510åɳɰσƳΜ*̾ŵ�#�ã|�iV

Ƕ+�̪Þ�̺ADC|�iV/ǶGRM�m��ʔ-&#ˡ²Ƕ/ML�`*!/ÿģGɉ

Ͱ�#�˟Ȥ0�Ģˡ²\�|�.'��ž-�+=4 wellñ/l�fGί̓�#� 

 

àʖ̪ÞJibL 

eGFP-AKAV/̪ÞL��_�W/#<.�HmLu-1˛˼G4 wellh��u�`�Ln

.Z�z�O�mǌü/ɾǇ.̡��eGFP-AKAVGMOI = 0.01*37°C�1ȉΟǆȧ��#�Ĩʪ
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�-�&#ML�`ɞGěBΧ��˛˼.0.8%�h�b���`+2% FCSăDMEMGɠ )Δ

Ƃ�#�ǆȧ2Ȁƭ.�h�b���`Għ;ŅŁGěBΧ��̨ ˼GPBS*ɖɚ�#�̨ ˼0�

4%v����J�lwn*ľŪ��PBSƍΓ0.3% Triton X-100*5ñΟ�ͻ΅ïʆGǽ�#�PBS

*ɖɚ�30ñΟ/{�iT�Wƭ�ǒM\UAKAV̬ɡϖTsuda et al., 2004ϗ*1ȉΟL�T�~

�m�#�§ȻǒÀ+�)�Alexa 546˟ģǒM\UIgGs*1ȉΟL�T�~�m�#�PBS*˛

˼Gɖɚ��υ£�#�\�|�0̪Þȧ̘ʊ�M�kK�W�lKM�ϖDakoϗ*Ÿâ��

Ru�S�`*̹&#�̀ �Ln0ȑǋ*4°CÌŤ��̀ ȣ.ʊ�#�̪ ÞʎÙ/ěƯ.0�Zeiss 

LSM 510åɳɰσƳΜGÄʊ�#� 

 

3′ RACEɒ.@Cͯé˜˟ΐó/ĤŪ 

ML�`RNAGǆȧHmLu-1˛˼�Aǖð��A-Plus Poly(A) polymerase tailing kit

ϖEpicenter BiotechnologiesϗGʊ�)�̵ı|�mZ��ͼB.in vitro*��A±ă�#�!/

ƭ\�|�0�QIAamp viral RNA Mini kit*˔̵�#�˗1 µg/��A±ă�#RNAGk�|�

�m+�)�oligo(dT)-containing primerϖ3′ RACE- AP; InvitrogenϗGʊ�)ͺͯéG̭&#�Ư

AD#cDNA�A�3′ RACE- AP/Jg|f�νń.ʧĤƺ/�C|�L��AUAPϖInvitrogrnϗ

+�AKAV S/ɽʔʡ|�L��S-0Fϖ5′-CAT TTT CAA CGA TGT TCC AC-3′ϗ=��0eGFP

/ɽʔʡ|�L���GFP-F1ϖ5′-ATG GTG AGC AAG GGC GAG GA-3′ϗGʊ�)�LA Taq 

polymerase*PCRęƷG̭&#�ŌƑ�#PCRʉɼ0�semi-nested PCR/k�|��m+�)Ä

ʊ�#�AKAV Sϖ˗360 bpϗ=��0eGFPϖ˗430 bpϗ/΍ºŢΐóGģǉ�C#</|�L

��0�AUAP+S459-478ϖ5′-GGG ATT TGC CCC TGG TGC TG-3′ϗ=��0GFP-363Fϖ5′-GAA 

CCG CAT CGA GCT GAA GG-3′ϗGÄʊ�#�ƯAD#PCRʉɼGJS��`Y�δɌɕĆ*̀
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ȣ��Ⱦ��œ��/DNAu�nGĹĚ�˔̵�#�˔̵�#DNAʉɼ0�pCR2.1-TOPO

ϖInvitrogenϗ.V��p�W��^�X�`̀ȣG̭&#� 

 

Ćɼǆȧūύ+ǆȧ�M`̃/̀ȣ 

3Ȁϕ/ BALB/cCrSlc�M ϖ̀ȀȝO`O�^�ϗ.�AKV-RG=��0 eGFP-AKAV

G�5 × 104 PFU+ 5 × 105 PFU/0.1 mL/āÈ*̉̆çǑ��#�ǆȧ 21Ȁʥ9*�ʈɀ�@3

̐ƙʙɾ/̾ŵG̭&#�̾ŵȚΟ�.ɭɀɾǇ.-&#�M`0ŨȱɅ��̃GǢȞ�#�

̪ÞL��_�W/#<.�ǢȞ�#̃G��.í˟˝˭òɸÂ̵ʊćŃþkK^���ki

V O.C.T Z�vM�nϖ\V�zIL�kiV_�v�ϗ*ćŃ��ɞÀˁ˚*í˟ƭ�Äʊ

9*-80�*ÌŤ�#�CM3050 SV�LQ`fimϖLeicaϗ*�êɾǺ* 12 µm/Ϳˢí˟ò

ɸGÂ̵��^��Z�m/`�LnS�`.ͱ�#�òɸ/��A�̪Þȧ̘ʊŸâþ/

Vectashield mounting medium with DAPIϖ4′,6-diamidino-2-phenylindoleϗϖVector LaboratoriesϗG

ͱ��Ru�S�`*̹&#�\�|�0ΊÞ�)�̾ŵ9* 4°C*ÌŤ�#�̪ÞÙ0�Leica 

DMT 300BσƳΜ*̾ŵ�#�AKAV/ǒĕȮð/#<.�̃G 4%v����J�lwn�B

HΒ˨̯ɞ*ľŪ��v�zK�ćŃ�#�Â̵�#ͿˢòɸG`�LnS�`.ͱ��Envision 

polymer methodϖDakoϗGʊ�)àʖȧ̘G̭��DAB *ʞ̘��#�ˆ�ǒÀ.0�OBE-1

Ȫ/ǒM\U̬ɡϖ× 200ƍΓϗGÄʊ�#ϖTsuda et al., 2004ϗ�5 × 105 PFU/0.1 mLG̃çǣ

ʼ�#�M`�ɭɀɾǇ.-&#ȉ�̃�@3˶̎�̄̎�̅̎�˹GǢě��ɲ̬ɡŅŁ*

20%��_r�mGÂ̵ƭ�ML�`āÈG HmLu-1˛˼Gʊ�#|�iVJibL*ɎŪ�#� 
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΍ºŢ˝ǩ�À/Ćɼūύ0�Ȣ«œŦœŦΦͳŦʈĮʸŦʰʾʸĆɼūύŞĲ¹/

ǎ͑/Ûϖǎ͑ʓġϙP14-891ϗ��Ćɼ/ǅ͚Ę3ˌʆ.Π�CɒƬ	G΋ŧ���Ȣ«œŦĆɼ

ūύ̻ú	�@3�Ȣ«œŦĆɼūύūǽ�p�J�	ʘĕÀěǍ�/̻ú.ɐ&)̭&#� 
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˟Ȥ 

 

eGFP-AKAV/Âð 

RVFV+�&#z��ML�`*0�N mRNA+ NSs mRNA/ͯé˜˟0�N ORF

+ NSs ORF/Ο/ IGRç*ͧ�CϖĽ 3-2Aϗ�AKAVGħ;Q�d{p�ML�`0�N> NSs

f�vV/ʞʄ.J�xb�`ǼƝGÄF-���BUNV/ S RNA0ɫŀʡ.J�xb�`*

/ͯé|���f�GǛ'�+�ñ�&)�CϖBarr et al., 2005ϗ�!�*ȝʰʾ*0�AKAV

/ N/NSs ORF+ eGFP΍ºŢΐó/ 3′Ò.ήǣ�)�RVFV/ IGRGżâ�# S-eGFPϖĽ 3-2Bϗ

GÂð��AKAV/ S RNA�J�xb�`+�)Ø��,
�G͋�#�eGFP-AKAVGÂð

�C#<.�S-eGFP�L�M/ RNAʞʄ|�`�nG BHK/T7-9˛˼.m��`zNV^��

�#�m��`zNV^�� 3Ȁƭ.˛˼�ɡGĹĚ��ǻ��HmLu-1˛˼.ΔƂ�#+�E�

2Ȁƭ. eGFP̪Þ+ CPEG̾ŵ�C�+�*�#ϖĽ 3-3Aϗ�eGFP-AKAV� S-eGFP RNA/

ãΝGˣǛ�)�C�G͖6C#<.�RT-PCR*ʱ͑�#+�E�S-eGFP/ãΝ*�C 1.7 kb

/ RT-PCRʉɼ�ʱ͑*�#ϖĽ 3-3Bϗ�9#�Ģñˍ.ΉƤ-÷ΥΑ˚ϖS: BstXI�M: EcoRI�

L: KpnIϗ*ïʆ�#+�E�Sñˍ*0 AKAV-RG� 590 bp�279 bp/ 2Ǻɸ�eGFP-AKAV*

0 910 bp�590 bp�170 bp/ 3Ǻɸ�ƯAD#�9#�Ǽ/ML�`*�Mñˍ*0 2.3 kbp�

1.6 kbp�490 bp/ 3Ǻɸ�Lñˍ*0 5.7 kbp�1.2 kbp/ 2Ǻɸ�ƯAD��DA0!D"DȾ

��œ��*�&#��A. eGFP-AKAV/ S RNA.��)0�^�X�`̀ȣ*Ŋņΐó.

ŏʔ>Ⱥǫ�ɲ��+Gʱ͑�#� 

 

in vitro*/eGFP-AKAV/ƺɾ̀ȣ 
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Ņω˛˼*/ML�`ŌɃ.��)�S RNA.IGR+eGFPGǞâ�#ƦκG͖6C#

<.�HmLu-1˛˼.��C|�iV/ƥǇ+ŌɃȓ˧G͖6#�eGFP-AKAV0�Z�m���

*�C̽ȪAKAV-RG.ŷ�)̠��Ž��|�iVGƥǉ�#ϖĽ3-4Aϗ�|�iV\La+

�̓�)�eGFP-AKAV/ML�`āÈ0AKAV-RG@B=5Î7,¿�&#ϖĽ3-4Bϗ�AKAV-RG

+eGFP-AKAV/ȕϐāÈ0!D"D�ǆȧ48ȉΟƭ/�3.6 × 106 PFU/mL�@37.2 × 105 PFU/mL

*�&#� 

eGFP-AKAVǆȧ˛˼�ūά.eGFPGʞʄ�)�C�+Gʱ͑�C#<.�ǆȧ2Ȁ

ʥ.�˛˼GAKAVǒÀ*L�T�~�m�#�AKAV-RGǆȧ˛˼*0eGFP^Wo�0̺AD

-�&#��eGFP-AKAVǆȧ˛˼*eGFP̪Þ�̾ŵ�D#ϖĽ3-5Aϗ�eGFPf�vV0ȫç

*=ʞʄ�C��AKAVf�vV0˛˼ͤç*ʉʈ�DC#<�˦ /̪Þ0ͦ/̪Þ+ũã.�

�_�)�-��eGFP-AKAVǆȧ˛˼*0�AKAVf�vV0eGFP̪Þ/ɲ�˛˼*=Ȯð�

D#��eGFP̪Þ0ǆȧ˛˼*/:̾ŵ�D#ϖĽ3-5Aϗ��D0�ǆȧ˛˼*eGFP/ʞʄ�

¿��+GʲĴ�C�ɓʥ�6��+.�̪Þ0CPE�ðʄ�#ƭ.̾ŵ�D)�B�ǆȧ˛˼

.��)�eGFP�΂D)ʞʄ�C�+Gʲ�)�C�'9B�eGFP-AKAVǆȧ˛˼.��)0�

eGFP^Wo�@B=�AKAVf�vV/^Wo�/Ǽ�ƣ��+�ñ�C� 

΍ºŢ�ŨŪ�)ÌǛ�D)�C�G͊È�C#<.�eGFP-AKAVG HmLu-1˛˼

* 10Ĺˡ²�#�Ģˡ²Ƕ.��)�ML�`ǆȧ*ðȡ#|�iV˥Ƕ+ eGFP̪ÞGʞʄ

�#|�iVǶGɎŪ��̪Þ|�iV/ÿģG̓ˋ�#�!/˟Ȥ�ˡ²ƭ=̪Þ|�iV

/ÿģ0ɣž�)�-�&#ϖĽ 3-5Bϗ�̔Ĭɟ��+.�RM�mȉ. eGFP̪Þ�̺AD-

�&#|�iV.��)=�|�iV�œ��-&#ȉɰ*̪Þ�̾ŵ�D)�B��D0 eGFP

^Wo�/ʞʄ�΂D)�C#<+Ǥɥ�DC�´�/˟Ȥ�A�΍ºʡ.ŨŪ�# eGFPʞʄ

J�xb�` AKAV/Âð.ǉĂ�#�+�͉Ȇ�D#� 
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eGFP-AKAV.��CN/NSs mRNA+eGFP mRNA/ͯé˜˟ˊǋ/ĤŪ 

RVFV Sñˍ/mRNA/ͯé˜˟0�IGRç/˜˟^Wo�ϖ5′-CGUCG-3′ϗ.@&)

ͧ�C�+�ñ�&)�CϖAlbariño et al., 2007; Ikegami et al., 2007ϗ�����ȝʰʾ*Ȳˏ�

#eGFP-AKAV/S-eGFP*=��/^Wo��ͯé˜˟ĺŢ+�)ȹ˾�)�C�,
�0�Ȇ

*�C�S-eGFP/ͯé˜˟\LmGɎŪ�C#<.�3′ RACEɒGʊ�#ϖĽ3-6Aϗ�semi-nested 

PCR.@&)�N/NSs mRNA+eGFP mRNA/3′Ȝ˄/ŌƑʉɼϖN/NSs: ˗360 bp�eGFP: ˗430 

bpϗGʂƯ�ϖĽ3-6Bϗ��DA.'�)^�X�`̀ȣG̭&#�eGFP-AKAV/N/NSs mRNA

�@3eGFP mRNA.0Ɨ'�/ͯé˜˟\Lm�Ťŀ�)�B�!/Ɂ,0�RVFV/N�@3

NSs mRNA/ͯé˜˟\Lm@B=�ə.¾ˮ�)�#ϖĽ3-6Cϗ�eGFP-AKAV/N/NSs mRNA

/˜Ȝ0�15V���/
%14V���*�IGRç/14-33 nt.¾ˮ�)�B�
%1V���0

63 nt.¾ˮ�)�#�9#eGFP mRNA/˜Ȝ0�IGRç/23 ntϖ3V���ϗ=��027 ntϖ2

V���ϗ.¾ˮ�)�#ϖĽ3-6Cϗ�RVFV/ŉģ�N mRNA/˜Ȝ0IGRç/65 nt.�NSs mRNA

/˜Ȝ070 nt.¾ˮ�C��DA/˟Ȥ0�S-eGFP.��CN/NSs mRNA�@3eGFP/mRNA

0�RVFV/S.��Cͯé˜˟�Rpa�+0ʔ-C�+Gʲ�)�C� 

 

in vivo*/eGFP-AKAV/ƺɾ̀ȣ 

eGFP-AKAV=��0AKAV-RG/Ćɼ.ŷ�CʘĕƺG͖6C#<.��M`Gʊ

�#ǆȧūύG̭&#��M`.0ĢML�`G5 × 104 PFU/āÈ*ǆȧ��#�eGFP-AKAV

>AKAV-RGGǆȧ��#�M`/7+H,0�ǆȧ4~13Ȁʥ.̐ƙʙɾGʲ�#�ʙɾ/΁̭

.��)�2˰Ο.Ȇʫ-Ɖ0:AD-�&#�eGFP-AKAV�@3AKAV-RGǆȧ�M`/˗Ď
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Ƕ��ƭ˷ϓʜ+�&#ʴ˞ʙɾGʄ��ɀ.̒&#�2˰/ɀ©ʃ040�A50%*�&#ϖĽ

3-7Aϗ�ʈ�ɂ&#�M`=�̲Ɋ˓͝��ʛ�ƭ˷/ʚǯ�˟̋ɯȳ/ɯʙƺęƷˇ/ʙɾ

Gʲ�#� 

�A.�ĢML�`G5 × 105 PFU/āÈ*�M`.ǆȧ���̃ �@3ç̎*/ML

�`āÈG͖6#�2˰ΟϖĢ3Ċϗ*�ML�`āÈ.ȗǄ-Ɖ0ɲ�&#ϖ̰3-1ϗ�eGFP-AKAV

ǆȧ�M`/̃*0�8.0 × 107�6.5 × 107�4.3 × 106 PFU/g*�B�AKAV-RGǆȧ�M`/̃0�

2.8 × 108�9.5 × 105�2.5 × 105 PFU/g*�&#�9#�AKAV-RGǆȧ�M`*0�ç̎*1.1 × 105 

PFU/g/ML�`āÈ�Ȯð�D#�´�@B�eGFP-AKAV0��M`*AKAV-RG+Ĥȳ/M

L�`̶̵˾+ʘĕƺGǛ'�+�ʲ�D#� 

eGFP-AKAVǆȧ�M`/ʘŏΏ*/eGFP^Wo�GĞ̼Ĉ�C#<.�ɭɀɾǇ.

-&#ȉɰ*�M`GŨȱɅ��̃GǢȞ�#�̪ÞσƳΜ̾ŵ.@B�Ž̃�@3ȸ>ƜϏ

+�&#̃ƕ*�eGFPʞʄνń�̾ŵ�D#ϖĽ3-7Cϗ�àʖȧ̘*=�eGFP-AKAVǆȧ�M

`/Ž̃�ȸ�ƜϏ*AKAVǒĕ/Ťŀ�ȆA�.-B��D0AKAV-RGǆȧ�M`+Ĥȳ/

˟Ȥ*�&#ϖĽ3-7Dϗ� 

 

 

  



 73 

˳ŵ 

 

ȝʰʾ*0�eGFPGŨŪʡ.ʞʄ�C˝ǩ� AKAV*�C�eGFP-AKAV/Âð.

ǉĂ�#�eGFP-AKAV0Ņω˛˼*ơɈĈ�:AD#���M`.ŷ�)0ÛȪ+78Ĥʻƛ

/ʘĕƺGʲ��̃˝˭* eGFPGʞʄ�#� 

ʶ0�J�xb�`ǼƝGQ�d{p�ML�`.Ʒʊ��N/NSs΍ºŢ�¾ˮ�C

�Lo`Λ+ęŷ/|�`Λ*eGFP΍ºŢGZ�n�C@
Ǟâ�#�ǱŏłSñˍG¬Ƈʡ.

Ȳˏ�#�BarrA0�BUNV*��Lo`Λ/S΍ºŢ+|�`Λ/GFP΍ºŢ�A�!D"D

/mRNAGͯé�CJ�xb�`SñˍG͆̓�#���/Sñˍ�A-CǆȧƺML�`/Â

ð.0̒&)�-�ϖBarr et al., 2005ϗ�ƨA/ňĪ*0�m��`zNVm�#˛˼*GFP�

ʞʄ�)�B��/Ȳˏ*¬Ƈʡ.Sñˍ.˝:ʹ9D#GFP΍ºŢ0ͯé�˲͇�D#��M

L�`˒Ţ5/viX�_�W0�D-�&#+˳�ADC�ȝ͗Ƿ/ɨÔ�.�van 

Knippenberg and Elliott��J�xb�`Ȳ;/S RNAñˍGǛ&#˝ǩ�BUNV/Âð.ǉĂ�

#ϖvan Knippenberg and Elliott, 2015ϗ�ƨA0�5′�@33′Ȝ˄Ŋņΐó.ŏʔGă�C�+*�

�/J�xb�`Sñˍ/|���f�ɘƺGŏ�)�B�Â̵�D#NSsȺǫ˝ǩ�BUNV0�

ǆȧ˛˼*GFPGʞʄ�#����Ȯð�D#GFPʞʄ0�ˡ²�C.'D)ɣž�)�#��

Ǽ�ʶ�Âð�#eGFP-AKAV0�10²ˡ²�)=eGFPʞʄ0ŨŪ�)ˣǛ�D)�#���*

0�RVFV/J�xb�`Sñˍ/IGRGZ�n�CΐóG�N/NSs΍ºŢ+eGFP΍ºŢ/Ο.Ǟ

â��=+/΍ºŢΐó.ŏʔGă�-��ǻ��ȲˏǼɒGʊ�#��/¬Ƈʡ-Sñˍ0�

ML�`˒Ţ.viX�_�W�D�Ǟâ�#eGFP΍ºŢ0ˡ²ƭ=ŨŪʡ.ÌǛ�D##<�

eGFP-AKAV0�J�xb�`ǼƝ*Âð�D#ȹ˾ʡ-̪ÞQ�d{p�ML�`*�C+�

�C�Ǟâ�#őȡ΍ºŢ/ŨŪƺ0��/AKAV/J�xb�`ǼƝ�Ǐ̮��ÚD)�C�
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+Gʲ�)�B�°/f�vVGʞʄ�C˝ǩ�AKAV/Âð=Ğ˾+-C�Å�1�TS-C2�

Vh�ȪϖKurogi et al., 1979aϗGņ.�°/ʘĕÀ*ÌŤ�D)�CǒĕGʞʄ�CAKAV/§

È�Vh�G�/J�xb�`ǼƝGʊ�)Ȳˏ�C�+�*�C�{p�ML�`/Ģñˍ

ʌȡ/UTR0�RdRp.@C2ʼτ/RNAģǉ�'9B�Ys�/ͯé+̶̵GɘƺĈ��C�Q

�d{p�ML�`/Sñˍ*0��Lo`ΛRNA��ͯé�@3̶̵ˆ�ɄΪ/k�|��m

+�)Ø���Ǽ�̶̵΅ʻ*ÂAD#ʧ̴ʡ-J�hb�`RNA0�̶̵ˆ§ɄΪ/k�|

��m+�)/:/ƧÿGȤ#�+͂FD)ȡ#ϖBarr et al., 2005; Jin and Elliott, 1993ϗ�Q�

d{p�ML�`Ɓ+0ʔ-B�z��ML�`Ɓ>m`�ML�`Ɓ/{p�ML�`0�

Ys�+J�hYs��+=.ͯéɘƺGǛ'J�xb�`ͯéǼƝGÄ&)�C�{p�M

L�`/Ys�ñˍ/�Ȝ˄.¾ˮ�CUTR0�Ώñʡ.v�t�n�Ȳ;GǛ'ʧ̴ʡ-ΐ

ó+-&)�B��/�Ȝ˄.@&)ƥǉ�DC§ȝΛνń0�ͯé|���f�+�)ȹ˾

�CĞ˾ƺG='�ȝʰʾ.��)�eGFP-AKAVǆȧ˛˼/˛˼ͤ*Ȯð�D#eGFP^Wo�

0�CPE�ͧ�#ƭ.̾ŵ�D#��D0�AKAV/SñˍRNA.��)�J�hYs�/Ǜ'

ͯé|���f�ɘƺ�ơ�#<*�C+˳�ADC�van Knippenberg and Elliottϖ2015ϗ�Â

ð�#˝ǩ�BUNV/J�xb�`Sñˍ*�3′ UTR+5′ UTR.żâ�#ŏʔ0�ͯé|���

f�ɘƺGŌƣ�C/.ȗą*�C�=�D-��́ ü/ňĪ.@C+��DA/ŏʔ0�BUNV 

Sñˍ.��)ͯé|���f�ɘƺGƣ��C�+�ñ�&)�CϖBarr et al., 2005; Barr and 

Wertz, 2005ϗ� 

ȕͶ�mRNA/ͯé˜˟^Wo���Ɨ'�/{p�ML�`/Ys�*ñ�&)ȡ

#�BUNV/Sñˍ0�5′ UTR/�.5Ŋņϖ3′-UGUCG-5′ϗGǛ'2'/ͯé˜˟^Wo�GǛ

&)�BϖBarr et al., 2006ϗ�˛˼*/ML�`ǆȧ.��)0�!/
%/�ə/^Wo��

ͯé˜˟.Δ̸*�C�+�ñ�&)�CϖBlakqori et al., 2012ϗ��/5Ŋņ/�h�z0�R
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�zP�pJ̬ɡ˰ϖLumboo virusϗ>{p��MN�̬ɡ˰ϖMaguari virus�Northway virus�

Batai virus�Cache Valley virusϗ/�Ɨ'�/Q�d{p�ML�`*=ÌŤ�D)�CϖBarr et 

al., 2006ϗ�Inkoo virus�LACV�Germiston virus�Snowshoe hare virus+�&#Q�d{p�ML

�`/ŉģ��ͅ�h�z+0ʔ-&#Ŋņΐóϖ3′-CGUCG-5′ϗ�ÌŤ�D)�B��D�ͯ

é˜˟^Wo�*�CĞ˾ƺ��C�AKAV/ͯé˜˟^Wo�09$ĤŪ�D)�-���

AKAV Sñˍ=9#��/3′-CGUCG-5′/5Ŋņΐó�h�zG5′ UTRç.Ǜ&)�C�RVFV/

Sñˍ/ŉģ�ͯé˜˟0�IGR.Ťŀ�C3′-CGUCG-5′�h�z.@&)ͧ�CϖAlbariño et al., 

2007; Ikegami et al., 2007; Lara et al., 2011ϗ�RVFV/N mRNA0�IGRYs�k�|��m/9-13 

nt.¾ˮ.�C3′-CGUCG-5′ΐó/�4 nt�ə*˜˟�C�RVFV/NSs mRNA=9#�IGRJ�

hYs�k�|��m/3′-CGUCG-5′ΐó/4 nt�ə*�C�70 nt/¾ˮ*˜˟�C�ȝʰʾ.

��CJ�xb�`Ȳ;/AKAV SYs�/ŉģ�N/NSs mRNA>eGFP mRNA/ͯé˜˟0�

RVFV/N mRNA>NSs mRNA+0ʔ-&#¾ˮ*ͧ�&)�#�Q�_o�+¬Ƈʡ-J�x

b�`Ȳ;/ñˍ*0�Ĥ�IGRΐóGǛ&)�)=�ͯé˜˟�Rpa�*ʔ-C+��C�

�/ͯé˜˟.��C�ŨŪ���eGFP΍ºŢ/ʞʄ�~�GɣA��!/#<�eGFP-AKAV

ǆȧ˛˼*0˛˼ͤ*̪Þðʄ�΂DC/�=�D-�� 

Âð�#eGFP-AKAV0��M`.ŷ�)ʘĕƺGÌ&)�#�ǆȧ.@&)ǃ�ͧ

��DC̐ƙʙɾ>̓ɀʃ0�̽Ȫ*�CAKAV-RG*̾ŵ�D#=/+Ĥʻƛ*�&#�Ņω

˛˼*�eGFP-AKAV0AKAV-RG@BŽ��|�iVGƥǉ��ML�`/ȕϐāÈ0

AKAV-RG@B=5Î7,¿�&#��őȡ΍ºŢ/Ǟâ0�ML�`/̰ʄł.Āʡ.ƦκG

��C�+0ɲ�&#�ȝʰʾ*öʊ�#J�xb�`Ȳ;*0�ML�`f�vV�̽Ȫ+

Ĥ�~�*ʞʄ�)�C�0�Ȇ$���/ǌɒ.@B�ML�`΍ºŢ�!/99ÌǛ�D

#˝ǩ�ML�`/ĹĚ�Ğ˾+-&#��Ǽ��^zN��c΍ºŢϖBillecocq et al., 2008; 
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Ikegami et al., 2006ϗ>eGFP΍ºŢϖBillecocq et al., 2008; Bird et al., 2008ϗ+�&#�őȡ΍ºŢ

Gʞʄ�#˝ǩ�RVFV*0�ƻA�NSsGȺǫ�)�C#<.��imǆȧ�l�.��)M

L�`/ʘĕƺ�̠��̟%)�#ϖBird et al., 2008ϗ�ȝʰʾ*Âð�#̪ÞAKAV0�M`

.ŷ�CʘĕƺGÌ&)�Cɰ*��M`ǆȧ�l�+�)ȗʊ*�C+��C� 

eGFP̪Þ0�eGFP-AKAVǆȧ�M`/̃`�L`*Ȯð�D#�̪Þˊǋ0�àʖ

ȧ̘*ĤŪ�D#ML�`ŌɃˊǋ+�̓�)�#�eGFP^Wo�0�¡.ǆȧ�M`/Ž̃

>̃ƕ*Ȯð�D)�B��D0�AKAV-RG/ȴʡνń+�̓�C�AKAVǒĕ/ñƌ0�wt  

IrikiȪG�M`.̉̆çǑ��#ūύ˟Ȥ+=τ½�)�B�!/ňĪ*ML�`ǒĕ0�œ̃�

Ž̃�̃ƕ*Ȯð�D)�CϖMurata et al., 2015ϗ� 

˟͗+�)�ʘĕƺGˣǛ�#eGFP-AKAV0�Ćɼ*/ǆȧ˝˭/Ğ̼Ĉ+!/M

L�`ĆǇ/͸ͬGĞ˾.��ʴ˞ʘĕƺ�ML�`˒Ţ/ºǭ��Ȧʴ˞˖5/Éâ/̾ɰ

�A�AKAV/�Lz\LV�̀Ȇ/#<.��A-CʰʾGǤ΁�C+˳�ADC�9#�/

ǌɒ0�°/ʘĕÀ/ǒĕνńGÃ�Ǜ'ŒÈ�Vh�/Âð.öʊ*�C#<�Ƥô/ʥʡ

*�C�JRurʘ/Z�m���.Ƨ˂'� 

 

 



Ź3-1�òĒb9I'ů¼&��298mI§��

Virus Mouse  �� Brain (PFU/g) Visceral pool (PFU/g) ��Moribund date 

AKAV-RG #1 2.8 × 108� 1.1 × 105� 7 dpi 

#4 9.5 × 105� ND 8 dpi 

�� #5 �� 2.5 × 105� ND �� 10 dpi 

eGFP-AKAV #3 �� 4.3 × 106� ND �� 11 dpi 

#4 8.0 × 107� ND 9 dpi 

�� #5 �� 6.5 × 107� ND �� 9 dpi 

ND: Not detected 

Visceral pool: Mixture of liver, spleen, kidney, and lung 
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À3-1�6q[KqIƦS�Œ'ėœƜŌ 
 
ŉ«ƾ→ ←�→ ←ƿ�'ŹƆ(^k8br·4ŋ��PCR#ĞƬŃ&DNA4µô��S-eGFP4ėœ��� 

GFP 

5ʹ�N/NSs 3ʹ�
(full length 5ʹ UTR (121 bp) 
��������������+ ��#�) 

GFP 

GFP 

5ʹ�

GFP 

5ʹ�

GFP 
5ʹ�

N/NSs 3ʹ�

GFP 

5ʹ�

3ʹ� N/NSs 

GFP 

5ʹ�IGR 

IGR… 

… IGR 

S-eGFP 

IrikiS-3ʹNCR+GFP-F�

MluI+GFP-R� IrikiS-3ʹNCR-F� T7riboSM2-SR2�

T7riboSM2-SR2�MluI+GFP-R�

T7riboSM2-SF� IrikiS+IGR-R�

30 bp 
57 bp 

55 bp 

135 bp�

T7riboSM2-SR2�GFP+IGR-R1�

GFP+IGR-R2� T7riboSM2-SR2�

T7riboSM2-SF� T7riboSM2-SR2�

82 bp 
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À3-2�6q[KqIƦS�ŒƾS-eGFPƿ'ėœÀ 
 
ƾAƿ]Vg98mI'S RNA&��2ƞ�ÑŁĴęèÀ�b8UIƦƾAKAVƿ$6q[KqIƦƾRVFVƿ�AKAV(��"'

�Œ�b8UIƦRNA#ƞ�Ñ4DrT�"�2�S RNA�Œ(�CXd'3’ UTR�0Î-2»s'ƒ�ąè4ý��CXd'Ž

żƜŌ#ķ��^kIƦ'6qPCXd(ƒ��3%�$ť
03"����'ƒ�iVQS(�¡'ƨÎDTq4¢Ĺ�"�ƣ

%1µ�.�ǀ 'ORFƾNSsƿ4ėô�"�2�N/NSs mRNA'ĩűšƾ��ƿ(�NSs'ORFƳÄ4ŋ��RVFV(�6q[K

qIėƙ4��"�CXd$6qPCXd'S RNA�0�3�3mRNA4ƒ��2�$�#�2��30'mRNA(�IGR'xïƟ

~ƕ&ƒ�řśGAUm4ý�"�2�Ƽ½Ƃƾ■ƿ(�mRNA'5´ capėƙ4ŋ��ƾBƿS-eGFP^kIcT�RVFV'6q[Kq

Iąè4��"}ßŃ&ėœ��� 
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À3-3�eGFP-AKAVòĒŘŨ#'ŵ�ŁĴ 
 
ƾAƿòĒHmLu-1ŘŨ&��2�CPE$ŵ�ŁĴ�ćſƤƾt�ņƿ$�ŵ�Ļ�ƾu�ņƿ4ŋ�� 

ƾBƿàǁ�Ĺ��^k8br`6ƾT7riboSM2-SF$T7riboSM2-SR2ƿ'śµ�ţ�²ǁeGFP-AKAV.��(ƀē'AKAV-RG

4òĒ���HmLu-1ŘŨ�0S RNA4ú���RT-PCRĸİ4ƯġĤ¨#ŊƊ��� 

A 

B 

eGFP-AKAV�

AKAV-RG�

IGR	
N/NSs 

GFP 

5′�3′�

T7riboSM2-SF T7riboSM2-SR2 

N/NSs 5′�3′�

T7riboSM2-SF T7riboSM2-SR2 
(�860 bp) 

(�1.7 kbp) 
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À3-4�ŚĀ
98mI'^kQ@ëó$ÈĝƃĐ 
 
ƾAƿ^kQ@F8J'ĠƓ�HmLu-1ŘŨ&AKAV-RG.��(eGFP-AKAV4òĒ���ì�6=orI4¸5�ŷĦÅÂ4ƣÞ

��3Ćì&VhrSkmnQT#Ēű���ƾBƿAKAV-RG$eGFP-AKAV'Èĝĉš�´98mI4MOI = 0.01#HmLu-1ŘŨ&

òĒ���12ĈƩğ'98mI§�4ĨÖ���3¾'×ƹśđ4äÃ�± SD#ŋ�� 

B A 
AKAV-RG� eGFP-AKAV�

感染制御
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À3-5�eGFP-AKAV'in vitro#'ñĲƃĐ 
 
ƾAƿeGFP-AKAVòĒŘŨ'ŵ�ƶîƧ�ņ�HmLu-1ŘŨ&eGFP-AKAV.��(AKAV-RG4MOI = 0.01#òĒ����à�ņǁ

òĒŘŨ'eGFPŵ���ņ5x�ņǁòĒŘŨ4øAKAVŷĦ#�Ŀŵ�Ēű���²�ņǁAKAVø¬ƾƐƿ$eGFPŵ�ƾŠƿ

'�ÝÁƾƻűƿ�ƾBƿeGFP-AKAV'ƞ�ŃÕÖñ'ƃĐ�HmLu-1ŘŨ&�´Ş�ăƾP1�P5�P8�P10ƿ'eGFP-AKAV4ò

Ē���òĒ3Ćì&ŵ��ƁÚ�3�^kQ@4�ĭĪƶîƧu#<9qS��^kQ@��ă&Û�2¦µ4ő����śđ

(�4.��(5 well�'äÃ�± SD 4ŋ�� 

B 

A 
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À3-6�S-eGFP#'ƒ��3�mRNAƃĐ 
 
ƾAƿS RNA'�KqIƦ�/)6qPKqIƦ�0N/NSs mRNA�/)eGFP'mRNA4Ė��23′ RACEõļ�ƾBƿ3ʹ RACE&

/2eGFP-AKAV'N/NSs mRNA$eGFP mRNA�0'PCRĸİ�ƾCƿeGFP-AKAV'N/NSs mRNA$eGFP mRNA'3ʹĎŏ�RVFV

'RNAƾvRNAƿ$compelematary RNAƾvcRNAƿRq^nrS�RVFV N mRNA$NSs mRNAƠ���/)�eGFP-AKAV'N/NSs 

mRNA$eGFP mRNA'ÇÆƠ�4Ûð��"�2�ÌÒ(�RVFV'N$NSs�eGFP-AKAV'N/NSs$eGFP'�ěDTq4ŋ��

RVFV'AH548ē'IGR(�À'1-82'�ţ&
�2�RVFV'ƒ�řśGAUmƾ3ʹ-CGUCG-5ʹƿ(�Ƽušĕƾ��ƿ'�ţ&


2�RVFV N mRNA$NSs mRNA($.&�3ʹ-CGUCG-5’fPr\'4 nttĥ#ř{�2�łušĕƾ��ƿ'�ţ&ÓÁ�2 

3ʹ-CGACG-5ʹfPr\(�6q[KqI#Ûð�2.�są'ORFƒ�řśGAUm4Ź��eGFP-AKAV'3ʹĎŏ(�@orVq

A��3′ RACEĸİ'GrBqIƃĐ&/�"ģÖ���üé�'ăÒ(��'GrBqIƠ��¶Ö�3�¾ă4ŋ�� 

C 

RVFV N mRNA 

RVFV S vRNA 
       82                                                                               1     !
3’ …AUUCACCGACGGGUCCCCCAACCCCCCUUCCCCUCAACCCCAAUGCCAGCCCUAACCCCCCACCCCCCACCCCGUCGGAAUUGGAGAU… 5’  
 
5’ …UAAGUGGCUGCCCAGGGGGUUGGGGGGAAGGGGAGUUGGGGUUACGGUCGGGAUUGGGGGGUGGGGGG   IGR:65nt           3’ 
 
5’ …UAAGUGGCUGCCCAGGG                  IGR:14nt   (×2) 
5’ …UAAGUGGCUGCCCAGGGGGUUGGGGGGAA          24-26nt(×2) 
5’ …UAAGUGGCUGCCCAGGGGGUUGGGGGGAAGGG       29nt   (×1) 
5’ …UAAGUGGCUGCCCAGGGGGUUGGGGGGAAGGGGA     30-31nt(×2) 
5’ …UAAGUGGCUGCCCAGGGGGUUGGGGGGAAGGGGAG    32nt   (×2) 
5’ …UAAGUGGCUGCCCAGGGGGUUGGGGGGAAGGGGAGU   33nt   (×5) 
5’ …UAAGUGGCUGCCCAGGGGGUUGGGGGGAAGGGGAGUUGGGGUUACGGUCGGGAUUGGGGGGUGGGG 63nt(×1) 

RVFV NSs mRNA 

RVFV S vcRNA 

eGFP-AKAV 
���N/Ns mRNA 

eGFP-AKAV 
���GFP mRNA 

       1                                                                               82 !
3’ …AUCUCCAAUUCCGACGGGGUGGGGGGUGGGGGGUUAGGGCUGGCAUUGGGGUUGAGGGGAAGGGGGGUUGGGGGACCCGUCGGUGAAU… 5’  
 
5’ …UAGAGGUUAAGGCUGCCCCACCCCCCACCCCCCAAUCCCGACCGUAACCCCAACUCCCCUUCCCCCCAACCCC   IGR:70nt      3’ 
 
5’ …UAAAGGUUAAGGCUGCCCCACCCCC    IGR:22nt(×3) 
5’ …UAAAGGUUAAGGCUGCCCCACCCCCCACCC   27nt(×2) 

NSs ORF 

N ORF 

N ORF 

NSs ORF 

B N/NSs 3′ end eGFP 3′ end 

400 bp 400 bp 

FIG 3. Takenaka-Uema et al. 

A 
RNA templates 

Addition of polyA 

RT-PCR products 

Semi-nested  
        PCR products 

RT 

…AAAAAAA 3’ 

RT 

…TTTTTTT 

PCR 

…TTTTTTT 

AAAAAAA… 

TTTTTTT… 

PCR 

TTTTTTT… 

PCR PCR 

N/NSs 
IGR GFP 

5′ 3′ 3′ N/NSs 
IGR GFP 

5′ 

N/NSs 5′ 

N/NSs 

5′ 

GFP 

GFP 
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À3-7�ŚĀ
AKAV'b9IòĒ×ƹ 
 
1ƛƽb9I&�5 × 104 PFU'eGFP-AKAV.��(AKAV-RG4ŭŬ�ÿō��21ĆƩƁÚ���ƾAƿÿōì'b9I'ķÓĉš�

ƾBƿ98mIÝÁ�ƁÚ�3��ĲĄ'�ţ�ƾCƿū'�ś�į#'eGFPŵ��â�ƾDƿeGFP-AKAV�AKAV-RG�/)

mockòĒb9I'ūŚŢ'�ĿĒű��ÀƾCƿ#ŋ��Őö$+,¶��ţ'.'���ĳƾà�ņƿ�/)ƺ�ĳƾ²�ņƿ

�4ŋ��98mIø¬(AKAVø�&/�"Ė������
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AKAV 0�ę̚Ćɼ.əȂɀʉ> AH syndrome GƟ�ͧ���ʑʉȯʏ.Œ�/˞

ɢʡǫŗG=#A���/ʞʈ¥΢.0�Vh�ǣʼ�ȗą*�C��ǒĕƺ>ʘĕƺ.��

)ŏʔ�# AKAVñβȪ0�ĝ��AŤŀ�CȪ+ǒĕªƉƺ�¿�ϖAkashi and Inaba, 1997ϗ�

�Vh�ǣʼŁń*=�DA AKAV ŏʔÀ.@CJRurʘ/ə̭�ͧ�&)�CĞ˾ƺ��

C�!/#<�JRurʘ/ʞʈGąȤʡ.Z�m����C.0��D9*/�Vh�Ǌʒ

G̺ʦ�ƶ̸��C��D9*.ʱ˂�D# AKAV /�u�`_NrkKV`ɒ.@CML�

`ÂðǏ̮0�RNA polymerase Iͯé˖Gʊ�#=/*�&#ϖOgawa et al., 2007cϗ��!/ǆ

ȧƺML�`/ĹĚąʃ0�9Bϐ�-�&#�ˆ 1˃*�BUNV�LACV�RVFV*ňĪ�D

)�C T7 RNA polymeraseGʊ�#�`T��ǼɒϖBridgen and Elliott, 1996; Blakqori and Weber, 

2005; Ikegami et al., 2006ϗG AKAV*͋:#+�E�@Bąʃʡ.ML�`�Âð*�C�+�

ñ�&#�ȝʰʾ*0�T7 RNA polymeraseGƼƐʞʄ�)�C˛˼GÄʊ�#��T7˖*/M

L�`�`T��.0�T7 RNA polymeraseʞʄ�C�V^pJML�`G¥<˛˼.ǆȧ��

)���!�.|�`�nGm��`zNV^���CǼɒ=�C��/ŉģ�ML�`Ys

�Gʞʄ�C 3 '/|�`�n´ő.=�}�v�|�`�n+�)ML�`f�vVGʞʄ

�C 3'/|�`�n��A.ƶ̸+-CϖFuerst et al., 1986ϗ�T7 RNA polymeraseʞʄ�V^

pJML�`Gʊ�#ŉģ��`T���D#ML�`+˅ģ�C#<�T7 RNA polymerase/

ʞʄ�÷Υ�DC+�
µ͔��B�!/#<.�\��mf�vVʞʄ|�`�n/Ťŀ�

ƶ̸-/�=�D-��T7˖Gʊ�# 3'/|�`�n/:*/ML�`�`T��0�BUNV

*ô<)̭FD#�°/�Lo`Λ RNAML�`+ʔ-B�ž-�+= BUNVϖLowen et al., 
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2004ϗ�LACVϖBlakqori and Weber, 2005ϗ�RVFVϖIkegami et al., 2006ϗ�AKAV*0�L�M�S

Gʞʄ�C 3 '/|�`�n/:*�ģǉ�D#|�`Λ/Ys��AžΖ/\��mf�v

V�ðȡC@
*�C�ȝʰʾ*ʊ�# AKAV ML�`�`T��ɒ0�ȕŽΥ/|�`�n

*ąʃ@�ML�`ĹĚ*�C+�
ɰ*�ǻ̻�Vh�/Âð.ȗą-ǌɒ+��C� 

�/�u�`_NrkKV`ɒ*Âð�#˝ǩ�ML�`.'�)0�̂ 2˃*�U

Gʊ�#ǆȧūύG̭&)�C�AKAV/ű¡.�#C�M^�wj_��Uˇ/ŜşĆɼG

ʊ�#ǆȧūύ/ňĪ0ĝ��Ŝş�U/ǆȧūύ0�Εʈł OBE-1ȪGʊ�#=//:*�

CϖKurogi et al., 1977b; Konno et al., 1982ϗ�ˆ 2˃*0�ơɈʈ�Vh� TS-C2Ȫ/˝ǩ�ML

�`Gʊ�)�Ŝş�U5/àʖͣ�ąȤ+ŨãƺG͖6#�˟Ȥ+�)�˝ǩ� TS-C2ǣʼ

�U*0�žΖ/ML�` RNA�˻Ţ/̃�AȮð�D#/.ŷ�)�ηȲ;f�vV NSsȺ

ǫ˝ǩ�ML�`0čñ.ơɈĈ�D)�B�Ũã-�Vh�Ï̴Ȫ+-C�+�ʱ͑�D#�

9#�Ĥȉ.ǣʼ�#ʴ˞ʘĕƺȪ/ IrikiȪ0��U˻Ţ.ÕŘƥƺGʲ��Ŝş�U AKAV

ǆȧ�l�/ΩƺZ�m���+-C�+�ñ�&#�TS-C2Ȫ/ǣʼ0�ŢM^+ŜşM^*

!/ąȤ+Ũãƺ�ʱ͑�D)�CϖKurogi et al., 1979aϗ��Ŝşwj_*0Ũãƺ�čñ*0

-�ϖHashiguchi et al., 1981ϗ�9#ȝʰʾ*�Ŝş�U.ŷ�)=Ũãƺ��čñ*�CĞ˾

ƺ�ʲĴ�D#�Ĥ�ę̚Ćɼ/-�*=ǆĜƺ�ʔ-C#<��Vh�̵;΅ʻ*ĢĆɼG

ŷ͜+�#ǣʼ͋ύG̭
ƶ̸��C��Žł*ǆĜƺ/ϐ��U>wj_G²ȔĆɼ+�)

ʊ�C�+0Ğ˾�=�D-�� 

ŁʅɤȐĈ.»�ML�`š®ˍͩĆɼ/ñƌń0ƹͽ.ŏĈ�)�B�ˍͩĆɼ

š®.@CML�`ƺǻ̔�è̔ǆȧʙ/ə̭�ēǁ�D)�C�2011Ɠ.���iv*œə

̭�# SBV0ǻŘ/ML�`*�CϖYanase et al., 2012; Goller et al., 2012ϗ��ɟù-̲ŮG

=#A�#ŷƷ/΂D0�Q�d{p�ML�`.'�)/ǀň�ͩ�ĕĺ/2+'*�C
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ϖHoffmann et al., 2012ϗ�SBV/@
-ǻŘQ�d{p�ML�`/œə̭�Ȁȝ*=ǈƸ�D

C-��ĕĺML�`/ǆȧȹȲ/̀Ȇ0�Ŧ̮ʡ/:-A�ǆȧ÷Ʊ/θ�AηƐ.Δ̸*

�C�SBV.Ȱ<)Ͷ� AKAV*0�ΕőñβȪ.��Cʘĕƺ/ŏĈϖʵŴA, 2004ϗ>ʴ

˞ƣɈȪ/ðʄϖMiyazato et al., 1989ϗ�ňĪ�D)�B�ǒĕƺ�ʘĕƺŏʔȪ/ə̭�ǈƸ

�DC��°/Q�d{p�ML�`+Ĥȳ�ű¡/ML�`�b|f�>͎��ǆȧĆǇ-

,0ț$ñ�&)�-���DA/̀Ȇ�΁<1��Vh�Ǳ̗ˇ.@BJRurʘ>!/°

/{p�ML�`.@Cǆȧʙ/ʞʈ�Z�m���*�C@
.-C+˳�ADC� 

�  {p�ML�`ʸ/
%Q�d{p�ML�`*0�őȡ΍ºŢGŨŪ�)ʞʄ*

�C˝ǩ�ML�`0�D9*Âð*�)�-�&#��ˆ 3 ˃*ͷ6#ͼB�ȝʰʾ*0�

őȡ΍ºŢGŨŪ�)ʞʄ�C˝ǩ�Q�d{p�ML�`/Âð.ô<)ǉĂ�#��/M

L�`0�AKAV IrikiȪ/J�xb�` SñˍG¬Ƈʡ.Ȳˏ�)�eGFP΍ºŢG˝:ʹH

$=/*�B��M`ǆȧ�l�*�̃˝˭/ǆȧνń.��C̪ÞȮð.ǉĂ�#�9#ˆ

4 ˃*0��/J�xb�` S ñˍGǱŏ�C�+*�ML�`.˝:ʹH$ eGFP /ͯé˲

͇˾��ML�`f�vV/!D.ɉ6)ơ�+�
ƺͤGǱĶ�C�+�*�#�AKAV/

ŜşĆɼ5/ǆȧ0�AH syndrome/7��Ţɺ/ʈƭǆȧ*=̃ɯ-,/ʘŏGͧ��ňĪ

��BϖMiyazato et al., 1989ϗ�AKAV0�Ȧʴ˞˖5/̽įƺ�ϐ��+�ñ�&)�C��

���š®ˍͩĆɼG®�#ű¡Àç5/Éâƭ�AKAV��Ȧʴ˞˖5ʺ̭�Cȹƚ0ț$

ñ�&)�A���DG�M`/@
-ŽĆɼǆȧ�l�*èʄ*�D1�̑ɴǆȧ�*ͧ�

)�CML�`/ű¡Àçʺ̭Gèʄ*�C#<�ǆȧȹȲ/̀Ȇ0φͮʡ.΁;�ȝʰʾ*

Âð�#ŨŪʡ�'@Bϐƛ.̪Þf�vVGʞʄ�CML�`0�AKAV/ű¡Àç*/ǆ

ȧĆǇ/̀ȣ.Ȱ<)ȗą*�C�9#�țʭ*�C�b|f�/̀Ȇ.0�¡-ǆȧ/ȴʡ

˛˼GɽŪ�C�+�Δ̸*�C�ϐƛ.̪Þʞʄ�C AKAV0�ű¡˛˼/�b|f�G̀
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Ȇ�C�*=Δ̸-j��+-C� 

̪Þf�vVͤGʞʄ�C AKAV Âðɒ/ʱ˂0�°/{p�ML�`/ͯéȳƝ

��ƁGͨ�)ȗą.Ʒʊ*�C+�
ɰ*�ǻ��Ǽɒ͗GǨÆ�C=/*�C�{p�M

L�`ʸ.0 SBV+�&#ǻ��ML�`Gô<+�CΔ̸-ĆɼʘĕML�`/°.�¬ʁ

åͼǆȧʙʘĕÀ=ħ9D)�C�Ǳŏł̪Þf�vVʞʄ AKAV /Âð.ǉĂ�#ȝʰʾ/

ǌɒ0�°/{p�ML�`.=Ʒʊ*���DA{p�ML�`ã̖/ǆȧȹȲ/̀Ȇ.=

͟ʀ�C� 

�u�`_NrkKV`/Ǐ̮*΍ºʡ.ǮÂ�#ML�`0�Ȼ�²/�Vh�

Ǌʒ+�)ȗʊ*�C�ȝʰʾ*̭&#�őȡ΍ºŢGąȤʡ.ʞʄ�C˝ǩ� AKAV/Ξʞ

0�AKAVGȴʡ+�#�Vh�ʰʾ.Ƨ˂%�9#ąā/ϐ�JRurŒÈ�Vh�/Âð

.ˬ�C��D0�JRurʘ$�*-��!/°/ǻ̔�è̔ǆȧʙ/÷Ʊ=̼Ε.âD)

/ŷˉ�Ğ˾+-C�+GǄĬ�C� 
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