
!

"# $%&'!

()*+,-./*+01234!

!" 23# 6$% 3&'( 
 
 
 
 
 
 
 
 
 
 
 
 

56789&:;<&!

*+=>9?@*+ABC!

*+DE9F<<'!G!F<&<!

HI789F&JK<FJ:!

*+HILAMNCOPQRSTUVWXYPZ[\]^UP_`a!

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

*+HILAbNCcdedfghidjk!gl!m!jgjnoimj!hpqimkd!igrdf!lgp!rdjsod!eqpot!qjldukqgj

!

*+vwx! !

yz! {A|}B~�~���!�~|����C!

���)�XYPZ*+��.�!

*+x789'<;F:K:J!

)*"+,-./0123456789:/DV2,;9<=>49,?@ABCDEFGHI
J9KLMN DV 2OF4O,PQRKSTEUVDWXY,Z+FDV[\J9]^456_`
ab_cde^fghijklWmFno 2p3&q]brKs 4×103 tuv,789: RNA
mUahiWXDVwxyz]{N;9|}~������v�/MDM2Knoh�W���F
DV^GHIJ9~� MDM���DEF�5���>5�v~� MDM]�������N
��m�hiWX�i�,Z+k�F�5���>5�v^ DV<=>49,?@K��]{
N��m��hiWX 
����,�T� v:�¡�¢£�:/RG2¤,?@ABx�DFDV�¥¦,§¨©ª
«¬­789:/TBEV2]789:I®¯°± cDNA A²[yz³K´µ�N��K��F
¶·¸789:A¹a]ºN plasmid-based RG¤,?@A»lWXh�KFTBEV�9I®¯
cDNA A¼�½¾A¿À�ÁK�Â,ÃÄKÅÆDW�Ç6È5�AyzK¥ÉK´µ�N�
�]Ê/Ë¥¶·¸ RG¤2F¶·¸789:,¹aK"ÌDWXDVKLTEÊ��mÍTj
m�¥c,¤,?@K"ÌDF�,¤,ÎÏ^;9KLTE�<Ð«A��¶·¸789:¹

a,WÑFÒÑE��jÓv9�Ô¸�iNX 
 
)*"+,-./Õ123To develop a nonhuman primate model for dengue virus (DV) infection, 
rhesus monkeys were inoculated with DV types 1 and 2. The DV types 1 and 2 induced viremia with 
duration from 2 to 3 days and a mean peak titer of 4×103 RNA copies/ml but infected monkeys showed 
no sign of dengue diseases even after inoculation of high virus doses. DV type 2 effectively replicates in 
MDM cells derived from bonnet monkeys compared to those derived from rhesus monkeys. These 
results suggest that bonnet monkey may be a useful model to study dengue disease. 

To improve a reverse genetics for tick-borne encephalitis virus (TBEV) which belongs to the same 
member of the Flavivirus genus as DV, we have constructed a plasmid-based infectious clone encoding 
full-length TBEV cDNA under control of the minimum cytomegalovirus promoter. Transfection of cells 
with the plasmid resulted in the production of infectious TBEV at high levels. Furthermore, we have 
developed homologous recombination-based reverse genetics for TBEV and DV. The reverse genetics 
approaches described here can be exploited for studies of DV replication and pathogenesis as powerful 
tools. 
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