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Improvement of RT-PCR assay for detection of
orthobunyaviruses isolated in Japan
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Improvement of RT-PCR assay for detection of orthobunyaviruses isolated in Japan
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#£ 1. RT-PCRIZHEE L7z A )V Ak
ANV Wt by A R Hh sk Gy HEAE o 7oy varEy
AKAV OBE-1* I 7 U EF 1974 fi] ABO000851
Triki* I AN 1984 VRS AB000863
KM-1/Br/06 I PPN 2006 REAR AB426271
KM-2/Br/06 I AN 2006 REAR AB426272
YG-1/Br/07 1 AP NI 2007 i
FI-1/Br/08 1I PPN 2008  fEIH
KSB-5/C/08 II TYXAN 2008 VRS
TT-1/E/08 1I v 3 MER 2008 EBEL
NG-1/P/08 I 7 v MAE 2008 ik
0S-1/P1/08 I P e 2008 KB
0Y-1/P/08 1I 7 A 2008 fit] 111
ON-1/E/10 I v o IMER 2010 IR
HG-1/P/10 I 7 MAE 2010 JCE
0Y-1/Ne/11 il 7 AR 2011 fif] Ly
TS-1/Ce/11 I AN 2011 (rt=
AINOV  JaNAr28 aAHITHALA 1964 Felg M22011
ON-2/B/88 AN 1IR3 1988 IR AB334168
KS-1/P/98 7 A 1998 REVELES AB334178
SG-2/E/02 v 3 IMER 2002 Ui AB334180
PEAV CSIRO1107 F—ANZIT XTI 1976 F—=ANZUT AY048678
OYE-56-8 AN 11873 1987 i} ABb542962
NS-3/P/99 7 I 1999 Rl AY048680
ON-1/P/05 7 A 2005 i} AB542964
KSB-1/P/06* 7 A 2006 = AB542965
SHAV Anb550* AN 1IR3 1965 FAT YT AB362404
KSB-6/C/02* XA A (FEAH) 2002 REVELES ABI183278
ON-3/P/07 7 A 2007 IR AB698470
SATV 0Y-1/P/99 7 IMAE 1999 fif] L1 AB125371
ON-1/P/06 7 v IMAE 2006 i} AB698467
OI-1/P/07 7 I 2007 Koy
KSB-2/C/08 T RXAT 2008 JEVELES AB698469

* R R EE O BRI BV 72 A OV AR

WP 2A VI TZXY TANVABEBDY X EY T T A )
A (SHAV) RH a7 A )VA (SATV) MKW T
SEESN, FORWEL OBEATRE S TS Y,
2011 4R IZIZBRIN T, SHAV & SATV O#EETHEAK
tEZOENLL AL YNV IAVADBHEL, 4%
W, DAFICREEORBELRATZIIESREI T2 E
REFEGFHTOITIVY 7= v 7 AV ADOEERE G
Mizb@mE hooH 5 B,

ENTIE, FICEREZIIEEITTLVRIAVADR
FERREILIBT 272012, BEVFRAAABENPLD
TANVAGHEPHAONTE /2, LL, FVYT =¥
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HOTVERIANVADTEESNL 20, 74 )V ZADRKH
EREICIIEBOMEL 2 MAGbEDZ R E, Z K%
1 L BERIALEE & ST\ B, 2004 4E12 13 Ohashi et al.”
124D, AKAV B XU AINOV, PEAV IZhIZ THIZE
WA XRBITEELRFTVEIA N (FayHFryg
WA, ANTFXFIANVA, Th=F T I4)VR) %I[d
RIS T 2~V F 7L v 7 A RT-PCR #E25B5 & 1,
INHEDTANR % BRHEP ORI T 5 2 & AR
W7o/ L22L, 2OHFETIEZSHAV BLUSATV O
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AKAI206F + SimbuS637-656

AKAI206F + AKAIS60R

M123456 78 9M101112131415161718 M

485bp->

&354bp

1. AKAV B X UFAINOV, PEAV, SHAV, SATV ORE/ROHHE DL L UMD T T 1~ —

tv b EHW/ RT-PCR 12 X 5 HiH

AKAI206F & SimbuS637-656 (L — > 125 9, #4iiEREY 485bp), AKAI206F & AKAIS60R (L —
10 A5 18, HiEEY 354bp) O 774~ —ty FEfFHLZ, L—> 1B X U10:AKAV OBE

-1k, L—r2BX011 0 AKAV Iriki £%,

L—r38BXU12: AINOV JaNAr28 #k, L — >

4 B LU 13: PEAV KSB-1/P/06 #, L — > 538 X114 PEAV CSIROLI0#, L—>r 6B LT
15 : SHAV KSB-6/C/02#k, L —> 7B XU 16 SHAV Anbb50 #, L — > 8 B LU 17 SATV

KSB-2/C/08 #%, L — > 93 XU 18 1 Bk,

BINERECH o722 &2 5, BRTFHREZOLEN Y
BThbLEZOLNZ, KWfETIK, VY T=xvA
WVADS RNA Hi A E L Lo T4~ -ty
FEERL, EINTHEESN A VY 7= T4 VA
DO RTPCRICL B AHAAL L LB, BIROT T A
Y—tvy b EDEREOHBEITV, DA HMEEMEEL
7s

MERBRUGE

ANV ARIE, EANB L OCENGEEKE & AKAV
154, AINOV 4 ¥, PEAV 5#, SHAV 3#k, SATV 4
WO 31k E Wz (Do 7 A )V ADYEG#EIE HmLu-1
B L O BHK-21 Mg % v T, #EEEEROY AL
ADELAMZ 6 7 2V~ 7 0ay 45 —TL— h%EMH
ML CTEEIZHEVEIZE L7z, 7 1 )V A RNA & Viral RNA
Purification kit (Roche Diagnostics) # F\W T, ¥:# I
5200 pl 2 53 L, 50 w/ @ DEPC ALEE K IZ IR L
720 RT-PCR 2%, Ll 7F 4 ~—& LT AKAI206F
(5-CACAACCAAGTGTCGATCTTA-3)" %, Tl 7
FA~x—L LT, BEATHEEINIA VY T %

L'—> M :100bp DNA 7 ¥ —

TANVADSRNAGH OB THWHEMEZ R L
7o O Y & F 2 E L 72 SimbuS637-656
(5-GAGAATCCAGATTTAGCCCA-3") # Hv 7=, T 72,
INLOFHR T I ~—ty M, BHROTHRMTT A
~— AKAI560R (5-AAGTTGACATCCATTCCATC-3)
AEHLAETI94<v—ty MY LOMTREDOLE %
Tolze ZOB, MBEEORE D%, SRNA FHiD
RERY| OFENRGHEE, THERITICIESE, £U AL
ADRFERE, FH8MRAEINL, BYufliz g L&
B 10 fEREBE A A S L 72 RNA % RT-PCRO 7
7 L—hrE& LTHW/, RT-PCR IE, Titan One Tube
RT-PCR kit (Roche Diagnostics) M L T, ®FD 7
O b= VI o CTEM L7z FUBEHIE, $EE L
50C 30 43, B h0% 94°C 2 43D 1%, 94T 30 #— 55T 30 #
= 68CHBHDAT Yy T2 104 27, E51294T 30
—55TC 30— 68C 458" (1A 7 VL2587
DEM) DAT v THR2BHA 7, FEIZ68CT T 5D
& L7zo RISHIE, 1% TAE 7 40— 27 )V % v
BEBLAKENICHL, TFYTLATOYA, FREEIToT
UV T CBE L7,
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BEOERR, Wl B W MW

2 FHBIUHMHROTI M ~—ty W2 RT-PCR I X 2MILKEDIE, W T T A ~— LREHN

DIFHR DI A~y FH

4 b ARk TR il BT RE 2 ARG R WHENDOI 27y FEK
(logl0TCIDsy/ml) i BEH AKAIZ206F  SimbuS637-656 ~ AKAIS60R

AKAV OBE-1 6.3 6 5 1
AKAV Iriki 6.8 3 5 2 1
AINOV JaNAr28 6.9 6 4 1
PEAV KSB-1/P/06 6.8 3 4 2 3 1
PEAV CSIRO110 6.4 4 4 1
SHAV KSB-6/C/02 7.0 6 1 6
SHAV An5550 6.5 5 1 6
SATV KSB-2/C/08 6.9 6 — 6
- RS RT

fm R z R

B 1LICET7 A VADORER S E WV TITo 72, FiHl
DTI4<—tv b+ (AKAI206F & SimbuS637-656) &
BEHRD 7514 <v—+t v b (AKAI206F & AKAIS60R) (2
X% RT-PCROKRERT FIHOT I ~v—ky }
TiE, HE L7297 _RTO Y £ )V AR T 485bp DAMEEEY)
VHERRENTze —h, RO TIM~v—ty PEHW
%4, AKAV & AINOV T 354bp o 4 1ig B ¥y /% B I
ICRERR S N7z i2xt LC, SHAV Tld/N Y FAOREERHC©
Y, SATV TlIEe{ WREDSMB S N olze K
12, AUBREHRCCIT o7, FREBBOETIT A< —
v POBRBKER B L HERER2ITRT, FEo
754 <—% v h%H\WRT-PCR Ti&, AKAV OBE-1
BB & O° AINOV, SHAV, SATV OZFNZNDO/AS10
TCIDyy/ml BE» bt &, BHRDOTI4<v—+ v b
ERHWIHAIDLEKRETH 72, FFIZSHAV B &
O'SATV i3, D754 ~—t v b TIHIZITHRHEAR
WEEZE o720, FH T4 ~—+1 v FTIZ 10000 fELL L
DKETHRI E N7z —F, PEAV CSIRO110 Fkidv
NDTI74 <=ty bTHIRIZFAFOKE TSN,
100 TCIDsy/ml #2 5 O G fili s AT RETH 5 =
EDIRENT, LA L, AKAV Iriki #k & PEAV KSB-1/
P/06 Bk, IO T T4~ —t v b Tlai R A K
fifi 1,000 TCIDsy/m/ F2EETH V), MFHDOT I v —t v
b3 10-100 R VEEEZ R L7z, 72, M1 T
B L2 A VARSI Z T, EIN T8 S L7z AKAV
13 #, AINOV 3 #k, PEAV 3%k, SATV 3#, SHAV 1
Th, illoTI4~—+t v b %&HH L7 RT-PCR IC
X0, 485bp OHIEEY ASRERI IR Sz (K2),
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HHRT7I94~v—ty P2 HWARTPCRIZED, &
NT THRHDREETH > 72 SHAV R SATV 2 &0 724
W T = x4V AENGEERRORB ST BRI 2 o 720
A&, RT-PCR BANEREY O IEEH O fFHT R, BE#HD
AKAV B X U8 AINOV, PEAV % & 5128 H 3 % RT-
PCRY 7 L2 AELEBL T EIZE Y, 74V AFEDRHE
ZREENTRICRD EZZBN5,

BMHEEEOLBIZBWT, FIHOTII~v—k v b
AL 72%4A, 1/10 205 1/100 B E 0 K E 0K T 28
& 517z AKAV Iriki ¥ & PEAV KSB-1/P/06 ¥ Tl
SimbuS637-656 & S RNA 458 Lo &EALIC i 2
BIU3IHEELGOI ATy FAEDOLN (K2), T
SO DI A<y FiF, AKAV Tid Iriki #k & 7 L
BIETFHIICHEINLTXTOKIZ, 7/, PEAV T
ETRTOENGERICED bNDS, BETITA~—
DHERLREICEY I ATy FICLBBEDRT 2HEHT
XpLEZONDG, $72, FHTIAT—Ly P EDOK
BRI, a2 LNV T YA VAR EGENRSE#
DIV TZx T A NVADOH T EWHREESREES L
TWB Y Zehs, ZRH6EDTA VADOBRHEOTEHIZO
WTh, 5% BT 0ENHLEEbLNS,
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Summary

Improvement of RT-PCR assay for detection of orthobunyaviruses isolated in Japan.

Tomoko KaTo Y, Haruna MATSUMOTO ?, Yoshimasa HIrRASHIMA *, Hiroaki SHIRAFUJI Y,
Makoto YAMAKAWA ¥ & Tohru YANASE ¥

Akabane virus (AKAYV), Aino virus (AINOV) and Peaton virus (PEAV) of the family Bunyaviridae, the genus
Orthobunyavirus have been confirmed as etiological agents of bovine abnormal deliveries, such as abortion, stillbirth,
premature birth and calf deformities. The outbreaks caused by these viruses have been observed in Japan and severely
affected Japanese livestock industry. Furthermore, Shamonda virus (SHAV) and Sathuperi virus (SATV) of the genus
Orthobunyavirus have been isolated repeatedly in recent years in Japan, and are suspected causes of bovine abnormal
deliveries. In this study, we have developed a new RT-PCR assay for easy and rapid detection of the above mentioned 5
orthobunyaviruses. All of 15 AKAV, 4 AINOV, 5 PEAV, 3 SHAV and 4 SATYV isolates were detected by the technique.
The detection sensitivity was different in each isolates and was ranging from 10 to 1,000 TCID;,/m/. These data indicate
that our RT-PCR assay with the single primer set is useful for the detection of orthobunyaviruses which have been

isolated in Japan.
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