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THEHIX NF BDV p24 2 H ALK AR
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[HE] By THETERHLBDBXIE/RYHRE(BDV)HELRA A E R R R
REAEKRR. 7k RARRRERLH R E BT A B RN (FQ-nRT-PCR) , Kl 1196755
48 (VE) B & FIH B VT4 i SR sR AR R 4F 205 3k 4 £ 978 R A MR B & 46 ] . B R 6
A 13 F 4 i A% 4R AE BDV p24 A Bt BRI AP E BT R H T H A% VER
% FMABEE H % FAYE BDV p24 25 31 5 GenBank # 5E %K 731 ¥7%h /& 29 41 BDV p24 %K
FESU#AT L3 AT B H R A E M FFI MR i, EFWEENRE R EW, 48 2361M
FER AR A 3 60 BT AR B0 5 B DN 3R A W B R B R 1R Y IR YR AR BLEE K 96.5% ~
100.0% , E AR 14 Bl WM LU BE 257 95.3% ~ 100.0%, 548 E D4R #E#k HESO R AR LU 8T o
WERENREAEREWNEATEAE VERENNEREFEEDMNAE B DHRE AT
BTHIMYE R, HREAELES X R HPTENVERS 4 BEFRBED  HEABEHLR
EE-YETRE-BARRAYER. it TEAEAUBXAMS)Y BDV KRG, F7E X B IR E
BDV M Bk FIESME ARRBE TR L TRSE
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[Abstract] Objective To gain detailed insights into the Bomna disease virus infection and its
genetic characteristics and phylogeny in Ningxia, China. Methods BDV p24 segment were detected
by fluorescence quantitative nested RT-PCR from peripheral blood mononuclear cells of 119 patients
with viral encephalitis, 205 cattle, 978 sheep, 46 patients with cerebrovascular diseases and 13 patients
with multiple sclerosis. Data from phylogenetic analysis on BDV p24 positive samples together with
those from the positive gene sequences of animals and patients in the previous studies in Ningxia,
were compared to the 29 sequences provided by the GenBank from 7 animals in 5 countries. Both the
sequence homologous similarity of the nucleotide and amino acid sequences were analyzed and gene
phylogenetic tree was reconstructed. Results Data from 23 collections of positive test samples,
together with the ones from early detection of gene sequence analysis, showed that the homologous
similarity sequences of both nucleotide and amino acid was between 95.3% and 100.0% and highly
homophylic with HE80 that detected from ill horses in Germany. One part of nucleotide sequences
formed the ‘Ningxia independent branch’ while the other one belonged to the ‘ Germany - Ningxia -
Japan mixed branch’. There was a high identity within the branch. Conclusion A Ningxia
independent BDV strain from geographical origin might exist while the epidemic strains were
imported with multiple sources.
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H/RNBH# (BDV) 2 A& L BHRERAE
BRI, A5 EZ MBI MA PR E R R
B, REEABDRLEFEZRPRHZERLE, H
LAl 20 M R BUR B HE I R (VE) AR B
YEMG RAER , SRR AT 5 B BUEHE IR % . BDV
HHALKA8.9 kb, 5B, 5 BIZRFSAX 3 F R
BM)R4O0X10BEB(N) 24X 100 EH (P),
10X 1CRFEBEE(M) 16X 10°8EH(G) .56 X 10°
L-ZEMLIK 180X 10 X FEH. BodeZ "HRE
AHEEEAPAABEAPOEMRPEREMRT
. B E A AME R BFSE P40 F1 P24 4E 46 Il BDV
B Ete iR Y, AR, 7E R E £ TR 3
BDVH A AT B X A HME™, H MR
BDV KHEAR I M R G RH B R BYRIR R4
RHES, NIAFTRH SR R LR E R
& B9 0 (FQ-nRT-PCR) ¥ 7" L # X VE B 3% |
it 8 R A B s AR S B i, Xof BHAE R [H 5 5
AT RGEREFEST, Wi T R X Af3)% BDV
B AR RIE S AT RBIR

nHEHE

1. BSR4 4E 2007 4E9 A Z 2009 4E 5 A
BT B ER K2R B2 A RHTA M VE &
F 11961 R E AR B A 46 B B KL EH 13
Bl; BEEM 18~87% ; P B 101 6, L 77
Bl FFAREXNRERESAMS ml, XFTER
Bk T ER P XA & REE R AR S Y
4205k 4334978 HoR 110 ml, f1#: EDTA HikE,

2. FEIEXH KA R ES Y. 545
#:pl1 5’ -TCA GAC CCA GAC CAG CGA A-3',p2
5'-ATC TGG GGA TAA ATG CGC G-3' ; N5 |4 : p1
5’ -CCC TCC AAG TGG AAA CCA T-3' ,p2 5' -
CAG TAT CTT GAT GTT CTC GCC A-3’ ; 41 %)
% :5'-(FAM) TCA GCG GTG CGA CCA CTC CGA
TAG C(TAMRA)-3' , #J 1 % H Invitrogen 23 A & i ;
#% ¥ % & PCR {¥ : ROTOR GENE 6000 ( ¢ K 1| i
Corbett AF)) o FTABk AE .EPESHWEXHE
Axygen /> A LB REALAL A

3.HIR b

(1)$2HUE RNA: ¥ RE M EDTA H1 1M 5 ml,
BN KBS 40 M4 B M 4 S A0 A I SR B A R
(PBMCs) , F5#% B8 RNAiso™ Plus RNA 2 B 7 &
BUE RNA, #HUH RNARFFEE-80 CYKFH, SPSS
FEHLEC PR B 10 41 RNA FEA H K 5 Y6 E

W RE (AVE T B AsolAne — 3 HAE LA HT RNA B
RO B AR R AR L Bk BT H e et

(2)PCR&: i : DBDV P24 5|17 ¢ & PCR
Bl REFRNERETERNRKT pl, K% 75
1 pl,DEPC/K 7 ul, RNABEAR 5 pl, B MAKRZR 20 pl;
KRB &AF:37 C,1 he RERFTYHATHE—KPCR
Vi, RNAEREIERNMRS pl, Taqk§1 pl, BT
KL pl, AR S pl, SR BEAR R 25 pls ROBE 44
93 C 4 min Y, R/5#£94 € 305,72 C 60,
HE20MER, HEIKPCRY Y, FIRHEIHE A8,
FARE B AT E R C . RMERRERER
R 14 pl, Taq BE1 pl, HZEFK30 pl, BRS ul, &
RNARF 50 wls R &AF:93 C 3 min B, KRG
$#93 °C 455,55 C 60 s, HE 40MEHR, B—F R
7SI RAPEXT BB , % BRARHE R ¥ DU ZE 10° LA 2R
PHE, @BDV P40 FF51] #4975 5 & PCR Rl : [ %
FRBLZ G N =Y 47 PCR RRL, #5190 -
5' -AGT CAC CGC GCG ATA GTT T-3', Fi#514
% :5'-CGA CAG GTA GGA TTC ACG AGG C-3' ,
PCR X i %14 : R FI 7% PCR ¥4, 94 CHIZ M
5 min; 94 °C 30 s.(66~58 C, B MEFIE2 C)
305,72 C 1 min, 3£ 10 P PE3F, 94 € 305,56 C
30'5,72°C 1 min, 3£ 30 ME¥F;72 CHEM S min, X
NEFEH) 3% AR gL FRL K , PCR =414 154 bpo

)W MEDRE RN RERER KR
SFIX P24 I P40 K2 34 4y BH ¥ AR A ) P24 FE 51 74
atfl GEERN T (EBRBRAEYEARERAR),IH
Sof i 45 5 RE B MEGA4.0., DnaSP4.0 il EMBL 34
) B A0 4 7 2 Bk A0 4T 2L R 5 B X 434, B ST
BDVREEARGE A LN, ERERFRRERXRR,
¥ FEYEF=4 BDV p24 2 51 5 GenBank H1 54
HER(EE L B R BHR)71 3
YEE(D HEP R F B EE)W3BH
BDV p24 %[ F¢ 51| FATHI 7 B 3IX BDV p24 B A
Y 44 3308 (4 R E ) T 18 Bl B & (VE JIVAREE )
p24 25 75 #8475 Fr 51 % H Ak 4k 47 s EMBL
¥R BT 5 [ UEAH B4 . DnaSP4.0 fl MEGA4.0
KUt ERE; MEGAO R 4 4 &
Neighbor-Joining % R 45 K W

4. Gt 047 KA SPSS 16.0 48 844, HH &
Bk vt s HEOE R Fisher i R

g R
1. RNA #H: 5 ifl RNA 12 EUS 2 8 3K ] )1
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3B B R, 20 B 288 18S H1 5S; FEHLEUR
W52 20 4300 22 A 53 510 1.84.1.88,1.91,1.87,
1.86.1.97. 1.89. 1.76. 1.96. 1.87. 1.95, 1.94, 1.83,
1.77.1.89.1.93.1.82.2.01,2.11,1.86, F A/Axo {E
#£1.8~222[, EA RNA IRBUEREL, SR
B, TR,

2. BDV P24 F%I7% Y€ & PCR #1BDV P40 /¥
5 PCR K ) . % 5% € B PCR AR ME B 2R 69 M
$1-0.341 GEHURA H-0.33) , HXRZH(#) 5 0.9978
(BHAERENL), HEMBEIREMEBER, P24
[VE B % FH: 25 10.08%(12/119) , Ffi I &5 95 B &
(0/46) M K TEALI% & (0/13) A ; 4-FHEEE N
12.68%(26/205) , 43 £ BHMER K 11.15%(109/978) ],
Bz R B R, %62 B PCR f 2 # I $7E 10° L4
b, KSR LA BEA/INEE 86 bp A I B SR 5
PRt FBAE ], A P24 BRI A FRAE . P4O[VE
B RN 5.88% (7/119) , i 1l & 5 28 % (0/46)
ML RIELAR B H (0/13) B £ PR N 1.46%
(3/205) , B EFAHER R 1.33%(13/978) JR LR B
/N, PCR ELIKJG 5 P40 bRvES MR, H BEK/ME
154 bp Ao YA EBAYESRARH 24 B B 3 4 P

bR E i E J BDV B R A BAYERR AR, 34123
y, KR VERE T 30 MBE B, 7ERTH
RIOKI A 3 0 FHYEPR AP S, R VE % 1 3,
WHE B E | A THEB¥E 1170,

3. BDV P24 HBAMEEBRFFI T : B
FrRE A R 2 (6] B ) UR R DL 96.5% ~
100.0% , & % B [F] 98 AH LU BE A 95.3% ~ 100.0% ., FT
BEXHFFISEH R GEER Er= 0.02, FBHER
E R k=132, G5B S SR A X =
6.108 , I IE R 3 7 44/ A 45 15 28 £,=40.909, i &k
B 32 1Y 3 s 6/ M A Ay RO 0B R 2.0) 29 12,39,
Tajima’s PHE D =-1.72(P<0.01), RFE1.2,

4. BDVp24 EH (IR & 5147 : BDV K M BHYE
44 124 VE BEF 6y MARIE B A B HM
A& E BR R IR A B PE 43 31 5 R M % 8 B HESO,
Strain V FI H1766 % LLXT 434, SR W% 3.

5. RGERAE%INT - BEFWERGHREN, 7T
R 2 ER, HPHRIRRRE—EERMN
WX MRAXR, MTEAFE.VEBEHNERIESR
HRERD AR BN DEE B BMLA,
HARANE RS XA, HPTE VERE 4 4

£1 MHEBDV KA SHRERAZT BFFIX H

Rk 1510 1520 15% 1540

1550 1560 1570 1580 1595

HES80
StrainV
H1766 .
NXOS0S0 ocv sve aas oo oos soe sos son ass
NXO05046 e+ cce sve sos soe s

NXO5103 eov ooe aoe ooe von oo

NXOS5006 e+ wee soe see vee sve con ans
NXOS5291 oo oo sos aus soe sse oof ses sos o

CCC TCC AAG TGG AAA CCA TCC AGA CAG CTC AGC GGT GOG ACC ACT CCG ATA GCA TCA GAATCC TTG GCG AGA ACA TCA AGATAC TG
ses oTe eve oas oCr s00 as0 oGo eoe sCs 200 s0s see sas sos svs oA

o oCo sve sea aGe ¢Te oCo oTe soe s00 s00 soe sos sn

NXO5315 vev see oos
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NX02144 cec coo soe oee o
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NX030588 +v eve ove .
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NX030622 eoe 2o¢ soeo o0e s0s 200 o0t ves 002 seo se6e ov0e sas 200 200
NXQ3064] +e¢ sse o0 s0e see vee 200 600 000 ses 200 a0s 0ss vee sss 200 o
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%3 THEX BDV AR & ShRAERR Y [ B LB

o Iﬁlﬁlfﬁ@rﬁ (%)
HES0 Strain V H1766
BEM  97.7~100(CS)  93.0~96.5(CS) 93.0~96.5(CS)
97.7~100(VE)  93.0~96.5(VE)  93.0 ~96.5(VE)
96.5(DD) 94.2(DD) 93.0(DD)
HEM  929~100(CS) 942~97.7(CS)  93.0~96.5(CS)
929~100(VE) 953 ~97.7(VE) 942~ 96.5(VE)
89.3(DD) 94.2(DD) 93.0(DD)

H:VE R BN B ; DD IR E ; CS REMI(4 %)

FRAEED HEAAEERTRE-FETE-B 4
REXR, BAERES X RZPERME MM F A
L EERE A 73.1% (19/26) £ 5 5 HES0 ik 5
100%, YR 2 R A BHAHE (B 1),

it 4
BDV H 1894 FEAE MR E /R VE D BEP R Z B
WA NBEZZES, CEH ARG LR A RYLM
i, BAKTERYLsh Pyl & rh 4 88 R B bk,
AN BERENERFISEREHENBEEE

#, EEARZH AR Bk, FEEAR
BDV i) %p R 72 H 7 #5 H A B T2 BB IR R £ 0 A

FFP B3 A B S Rl s

BDV #H H HIGALKEEMRMEKTNE
A 5P L-BRMEES SRERPARBRE,
PEAFENBHFEARIEKLEAY L-ZREH
&, BDV ] P40 Al P24 # A 75 4w BN 2B H#I P
EAXFRS SHEREEREOQE YN ERAR
oy, FAEREAER R P REEBIER, Fik,p24Fi
P40 3 R B e I LA B HoamAD B OB R — LR
KEREE S,

A58 T 3T B XA RS rh AR
BEERMR N &I . %1 X 8RB 4
ENMAREEMBRITY, B R RGN EERFS
EERAR ORI, R A AZE
BIME A AE R, T BDV E—FFF R RNA
W, A BDV sk HBEFRFFIR > RER
251, Okamoto Z" B 5T & B, FE SN W EVR | B BH AR
K 5 BDV AL R, R I ¥ U7 A T 30 ) 22 (] S Jee i
Y 3 3 B4 0 4 0 40 FME 4 B ) 1 B AR R T AR
Yo, AR5 ESMRHERBIF ST 8 A A5
IS —3E, FEERA RN AP S
HESO #RiA B A AR it . HESO vk 276 78 [ B ¥
A4 T g 25 4 43 B T O, 7E AR 4% b R T A R o
FHRPomAEREA 2, Bk, EMTTREEF
EES S BENEARY, EEHNMRKE
PR e, R ¥E  VE B & HMAREE & & 7
BEED AERBBADHEEERAMIIHZR,
HERAERBREXR  HPTEVERE 4.4
¥REED HAREERER-PETE-BAXR
EXR,FRE X R P REFF R IEA R E
Wtk , DR O HE T 7 B b [X. BDV FF 78 37 FHE A B
LW, HAKARKEE: OBDV R 454
EAY B KRR EN, A R K E N R
o™, TEWRBRRBXZ—, OREkiEL
o B RAEFRAARME SN REFIERENR
[&l , 1 b 3% B BDV 5 PR 2 28 0 BT RO bk R ™
@OTEAHLRMES REKR R EN X,
ARFE TR, BRIBZETMKEZFM RN
BEMERIFE, TR IRMT R, @TE
WX 4 EREFARNE KR, X &Y EEsd E
PSRN BRI SR, BN T 5 N AN A B AS U Y
R, XA Frff— 5 SR R R A A
FEAIESE

(B ERER ARG K%K RHB SN LoBL
#%)
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W NX030413, Sheep (PBMCs), Ningxia, China, 2000  |E
[w NX030611, Sheep (PBHCs) , Ningxia, China, 2009
¥ \X030240, Sheep (PBMCs), Ningxia, China, 2009
A \X02131, Cattle (PBMCs), Ningxia, China, 2009
M \X05046, Viral encephalitis patient (PBMCs), Ningxia, China, 2009
B \X05103,Viral encephalitis patient (PBMCs), Ningxia, China, 2009
A NX02141, Catt1c(PBMCs), Ningxia, China, 2009
LV_.\'XOBOSSZ, Sheep (PBMCs), Ningxia, China, 2009 3
W \X05291, Viral encephalitis patient(PBMCs),Ningxia, China, 2009 |75
¥ \X030622, Sheep (PBMCs), Ningxia, China, 2009
B \X05315, Viral encephalitis patient (PBMCs), Ningxia, China, 2009
¥ \X030215, Sheep (PRMCs), Ningxia, China, 2009
¥ \X030607, Sheep (PBMCs) , Ningxia, China, 2009 ;
® 127077 (HE80), horse, Baden-Wut tt, Germany, 1980 |[#&[€
AB001473, Sheep (PBMCs), Japan, 1997
AB001472, Sheep (PBMCs) , Japan, 1997 | H7&
AB001471, Sheep (PBMCs) , Japan, 1997
B \X05050, Viral encephalitis patient (PBMCs), Ningxia, China, 2009
B \X05096, Viral encephalitis patient (PBMCs),Ningxia, China, 2009
A \X02144, Cattle (PBMCs), Ningxia, China, 2009 i
—— NX030075, Sheep (PBMCs), Ningxia, China, 2009 |5 &
—1 | ¥ \X030588, Sheep (PBMCs), Ningxia, China, 2009
W \X05299, Viral encephalitis patient (PBMCs), Ningxia, China, 2009
¥ NX030209, Sheep (PBMCs), Ningxia, China, 2009
¥ \X030601, Sheep (PBMCs), Ningxia, China, 2009
W NX030641, Sheep (PBMCs), Ningxia, China, 2009
AY374520, Horse, (H1499), Southern Germany, 1994 .
AY374533 (H4540) , Horse (brain), Bavaria, Germany, 1998| & H
AY374530(H3940), Horse (brain), Bavaria, Germany, 1998
L AY374537 (11640) , Horse (brain), Lower Saxony, Germany, 1993 lfgm
AY374525(H3452), Horse (brain), Bavaria, Germany, 1997
DQ116031, Dog (brain), Vorarlberg, Austria, 1994
AY374539, Donkey (brain), Draubuenden, Swi tzeraland, 1995
AY374545, Donkey (brain), Draubuenden, Switzeraland, 1995
DQ251042, Horse, Switzeraland, 2005

DQ251041, Shrew, Switzeraland, 2005 |5+
AJ277199, Sheep (brain; , Switzeraland, 1994
AY374540, Sheep (Brain), Sankt Gallen, Switzeraland, 1993
AY374542, Sheep (Brain), Licchtenstein, 1991 |53 &%
AY374543, Sheep (Braing ,Sankt Gallen, Switzeraland, 1991
AY374546, Sheep (Brain), Liechtenstein, 1991
AJ277120, Sheep(brain), Switzeraland, 1994
¥ NX030412, Sheep (PBMCs), Ningxia, China, 2009 178
@ 194880, Dog (brain), Saxony Anhalt,Gemany, 1994
AY374534 (H446), Horse (brain), Hesse, Germany, 1992| 4 H
DQ116030, Alpaca, D-Saxony, Germany, 2003 -
@ NXVE,Viral encephalitis patient (CSF¥Cs), Ningxia, China, 2005] 7"
\XVE, Viral encephalitis patient(PBMCs), Ningxia, China, 2005 |5%®
# \Xsheep, Sheep (PBMCs), Ningxia, China, 2005
@ \XDD, Depression patient (PBMCs), Ningxia, China, 2005 |TH

@ (01608 (Strain V), Horse (brain), Lower Saxonv, Germany, 1929 #H
'AY066023, Sheep (brain), Bavaria, Germany, 1999 |1
941885 (S6), Sheep (brain), Saxony-Anhalt, Germany, 1994 |#&[H

® /5311523 (H1766), lorse, Horse Lower Saxony, Germany, 199
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AJ311524 (N0/98), Horse, Horse Austria(Styria) |Z3H)
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