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[HE] HAY 7 E XK G5505 E (Borna disease virus, BDV ) JEPURAIE S A R %20 Jiid SRITPEOLE
i 55 ST U 5 st BR A 6% 2 07 (fluorescence quantitative nested RT-PCR, FQ-nRT-PCR) K FE 4= | 1125 JE & 50 #I L J
BRI 28 (viral encephalitis, VE) g3 20 5] 7 J& Ifi B84% 2l g ( peripheral blood mononuclear cells, PBMCs) BDV p24 F B¢, £
HL FEVPE P A7) AR S0 L 1) 5 9] B DR IXC 1L SR RN 2ok 1 8 25 I BDV p24 JEPF 41, 5 GenBank h 5 ANESE T A3 Fh
J& 33 {4 BDV p24 T 50 AT LUXT, 4007 FoAZ 0 R M U e 7 91 [ R 1, BRI R Ge R AR R, 852 10 4] BDV p24
AR — 84 (1 6] VE S35 ) T iU A7 32 &R 55— 3803 (7 BIshi A 2 4] VE 3% ) 10 R 208 -5 - b F)- H
A-FHRIBAE LR, 5 BDV FRfERFERK Strain V H1766 J He/80 LUXT,9 f4il4% 1 R RN 2 B2 )7 4] [RIR AR AU 43 51 K 94% ~
100% F1 82% ~100% ,1 iy 95% ~98% 1 89% ~93% . &5 HPHLIX S AN Fi AT REAF £ L IR PE BDV 57 Bk A
VT AP RIS A N BREA TR o
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Phylogenetic analysis of Borna disease virus in Chongqing region

Zhang Yingying' , Zhan Qunling', Xu Mingming', Yu Jianping', Zhai Hong', Liu Yanxi', Chen Xiao', Peng Dan',
Zhu Dan' , Xie Pengl’ ? (' Department of Neurology, >Neuroscience Research Center, First Affiliated Hospital, Chongqing Medical Uni-
versity, Chongqing, 400016, China)

[Abstract ] Objective To investigate the genetic characteristics and phylogeny of Borna disease virus
(BDV) in Chongqing, China. Methods BDV p24 segment was detected by fluorescence quantitative nested
RT-PCR (FQ-nRT-PCR) from peripheral blood mononuclear cells (PBMCs) of 50 healthy cattle, 50 healthy
goats, 50 healthy pigs and 20 patients with viral encephalitis (VE). Phylogenetic analysis of BDV p24 positive
samples were performed by alignment with 5 positive gene sequences of healthy goats and patients with neuro-
psychiatry diseases in preliminary studies in Chongqing and 33 sequences of 7 kinds of animal species in 5
countries from GenBank. The sequence homologous similarity of the nucleotide and the amino acid sequences
was analyzed and gene phylogenetic tree was reconstructed. Results Among the 10 nucleotide sequences from
Chongqing (including 3 strains from cattle, 2 from goat, 2 from pig and 3 from VE patients) , the sequence of
1 VE patient and those of our preliminary studies formed a Chongqging independent branch, and the other 9
sequences clustered within Germany-Switzerland-Austria-Japan-Chongqing mixed branch. Aligned with standard
BDV strain V, H1766 and He/80, the homologous similarity in 9 sequences was 94% to 100% in nucleotide
and 82% to 100% in amino acid, and the 1 sequence had a similarity of 95% to 98% in nucleotide and 89%
to 93% in amino acid. Conclusion There may exist a Chongging independent BDV strain from geographical
origin, and the epidemic strain due to spread of foreign pathogen.
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FA TR R Mg i 2 PR 70 B 20 P S A IR
AP LA 8.9 kb, BLAT 6 AT
SHE (open reading frame, ORF) , ZiiSi%&E [ (N) W
H(P) EEH (M) HEA(G) L-Z R & X
B, 7E BDV BRI ANNL b, p24 A1 p40 B 551
1o DRSS A i R 11 R 235 1 VR A Rl BDV
B YE e AR L AR SR AR T R IX 1 2
FIHB 43 #2280 A 95 o A8 3 v A DU s BDV SR I R
B0 {HRFZ X BDV [ SRR R R | R G K R
WARHEAT RG T i, FATTR A Borna i i 8 9¢
JesE & PCR 2 i3] & (FQ-nRT-PCR 2 Wi i 7
o) R PR X e E A (AL LR ) R R
Pk 4 (viral encephalitis, VE) H3 BDV p24 F B, %f
H PRSP P 94T R G0 K A 2050 M, T e i PR IXC
BDV S A SR BGL i RIE 1 ST e S A

1 #REFE

1.1 BT %
L1 ZikeA 2007 4F 9 H % 2008 4 S H 3 [ # K
DXCENRE W = B B R AR ) PR A (R A | 1L E F 2%
50 5, WEMELL 101, SREEZhPSME L 10 ml in EDTA $i#t.
112 AR FEA 3R VE B 41X R4, 20 5] VE
BB N E RERR IR 5 — BE Be i 22 RN =518 2
P B B R AMRHIIFSE i 2007 45 11 H % 2008 48 10 48 B &
[T o TEAL I R F 3N CSF L R M0 AR £k B 200 it 2 | Bl
HL I B AR5 Ay, 2 1756 VE IR RS Wik : D2
PO A, 2 R SRR A RGEIR; Q& RS
AR 2 PLAARAE ; B CSF 404 £ 16 (50 ~500) x 10°/L,
Forpr 70% Sy bk 20D, 25 P I SR R R S IR
@R T 5005 2 W I 5 s @R AR e (CT 3R 4R
180 K U FE AL, T TR o BRAMEATR B0 - Ui S5 i b
Je BN H I A SO T AR i S0 R B 1 i L |
PRI AR IR . SRR R AR AT R BN TR &
o 2 A0 EB 5 B 5 457 v PR PR I, g T 512 T v S TR
Forb, BAE T ), Lot 13 i), AF S (29.35 £12.05) %, R 18
511 3% B I et B iR 1 4 S X R, HC e S T ), o 11 ]
ERE(29.44 £8.38) %, 2 HAER EFTEIHTFE (P>
0.05) . 2 HIRAEHSNE M 10 ml Sl EDTA HLEERF
1.2 RNA #9322

EDTA 475E51 A LA Ficoll-conray Y% % & 16 & 85 0 V573 B9
A1 JE 1 B 4% 40 il ( peripheral blood mononuclear cells, PBMCs) ,
Trizol — L4 RNA, (i HIBEHLE 235 LI 10 4] RNA #%:
AP SN INSE D(260) F1 D(280) 1A, 115 —# L
PAZIAT RNA A 5 B SUEE ; B EEE IS it vk A He e B vk
1.3 3l AdRAt eyt 5 &R
1.3.1 BDV p24 FEGWHERE 5% BDV p24 & H B
HREFS, Bt 2 X519 1 &5 e 517 A5 S PL,
5'-TGACCCAACCAGTAGACCA-3", P2;5'-GTCCCATTCATCCGT-
TGTC-3' s 43| ¥ 51 P3:5'-CCCTCCAAGTGGAAACCAT-3' P4,

5'-CAGTATCTTGATGTTCTCGCCA-3', B4y [ i IR A W
PR Bl A W 28 Y6 B &P B R 5'-FAM-TCAGCGGTGCGAC-
CACTCCGATAGC-TAMRA-3", Hy w111 BE R} A2 i A S K32 W7
DA
1.3.2 BDV pd0 HBtFITokr PMDIO FRiE B9 B
MZE RG] Sk, 1 %) BDV pd0 B R IP 5111t 1 xh 519, b
Ui 5'-CGACAGGTAGGATTCACGAGGC-3", F i: 5'-AGACAT-
CAGGCAGAACGCAGTG-3';i%31 PMDIO 4Rt 514 1 %1, 514
PLE I F PMD19 Jki & 48 F13% #2 BDV p24 3L F B, I
Ji#:5"-CTGATGCTGTCGGAGTGG-3' , Fij#:5'-CGGTGATGACGGT-
GAAAA-3 . Z“H¥MPEHMAFA .
1.4 BDV p24 A B K B FQ-nRT-PCR # ]

K BDV 3¢5t & it PCR 2 Wik & ( FQ-nRT-PCR £
T &) &l BDV p24 | Bt , Rotor-Gene 6000 7¢ )5 7 PCR Y
H AT Sem P . PCR 5 KB 4 86 bp.
1.5 BDV p40 Xk B » % RT-PCR #n|

PCR W 5544 : R FHREV% PCR 9734 94 CHiASM: 5 minj94 C
30 5.(66 C ~58 °C, 4 2 AMEFFHE 2 €C)30 5.72 C 1 min, 3t 10
AR ;94 C 30 5,56 °C 30 5,72 C 1 min, 3% 30 AMEHR ;72 C 4E
5 min, JZI 4 3% BEARHREERS HL UK , PCR 724k 154 bp.,
1.6 Ji# PMDI9 474 & RT-PCR )

PCR [ i 554 : R FHI V% PCR 473, 94 CHUAEM: 5 min;94 C
30 s.(64 C ~56 °C 42 MEFHE2 C)30 5,72 C 1 min, 3L 10
AMIEFR ;94 °C 30 5,54 C 30 5,72 C 1 min, 3530 MEIF ;72 CHE
15 min, V7= 3% IEAR SRR FL UK , PCR 7=1J)28 480 bp,
1.7 PCR &~ 4pn 5

BDV p24 [HM:AEA PCR P2 ¥ 2 alifb M ve B I i L3 0%
HEWFEARABRA A
1.8 BDV p24 K B4 3 88 A= R 885 71 547 B AF %

B EGHT

5 FHYEF=4) BDV p24 £ P45 GenBank Hi 5 A~ E 5% (15
E E SIS B B A B HA) T A SRR (D 4
I ) A RIRE R ) 1Y 33 4 BDV p24 FERT 51 FIET 9 8 PR
HuIX BDV p24 J B B A6 L2 R (A 42 ZR0 46 AR B 47
A KGO SUE TR EEVER 4 ) S Bl p24 FERFESN T BT
SRR AT o AT IR 51 [RIEAH R i EMBL 58 A ; 22 5 )%
i DnaSP 4. 0 1 MEGA 4. 0 %k 452 i ; MEGA 4. 0 % {444 2
Neighbor-Joining &R R 45 & 44 .
1.9 %itzaot

SR H SPSS 16.0 Gl i I R B & + 5 R, TS
LR Fisher K55 x* 1056

2 HR

2.1 HA RNA #9325

BEAL PEHE 10 4] 0 JH 1 AE AR, 28 Ah 2 O o B 3 I s
D(260)/D(280){&., lb{& 45 1.87.1.90.1.91 .1.85.1.88.
1.94.1.92 .1.83 1. 86, 1. 90, 5t Jlis b 58 i vl 1k 1] L 1) 88 14
28518858 3 N 4%HY , $E n T HE IR RNA k¢ Sh Sl B i, 508K
PERLER, LA 1,
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L2 345 678 9 10 2.4 BDV p24 74 8 A= R IR BT 5] 547

5 BDV $rUEG A% Strain V H1766 F1 He/80 25 Lt ,7 i
YR 2 6] VE 8B 35 R AR 1 B A0 2 35 B2 5] TR A {81 43 A
94% ~100% F1 82% ~100% ,1 5] VE B H1 95% ~ 98% FlI
89% ~93% ; S I FE 0" PR M IX 111 2 A1 % BDV p24
Jr BeBAMEIRF XS, 7 s A 2 4] VE 5 T R M A
IR AR B 23505 94% ~97% Fil 82% ~89% ,1 f§i) VE B K

1 ~3:4:4~6..4%:7~9.4,10. VE &% 95% ~100% #193% ~100% .
E1 10 64 1L 5% VE E& PBMCs 24 RNA REUS Bk FIA AT IR AR 22 58 1 = 0. 07, P39 R e 22 4K
WIEER k=5.75 ALy i im Ay ROIESHYE N 2.0) 2y 8. 48, Tajima’ s
2.2 A At BDV p24 #in) A D= -2.30(P<0.01) , 0L 1.2,

10 filFEA BDV p24 K50 FHA%: (4 :3/50,6% ; F:2/50,4% ;
1#:2/50,4% ;VE 35 :3/20,15% ) s HEX BRZA B BT o
2.3 #m BDV pd0 F= i #: PMDI19 47/ 50 35 4E

*x1 Z|KRWE & 3 VE 2E[AE 55 He/80 .
H1766 #0 Strain V S &8 FF 3 tb Xt

= § He A 536 546 556
7E 188 Gy R AFREAR gt BDV pd0 B B 10 41, . . ;
. [T He/80 PSKWKPSRQL SGATTPIASE SLARTSRY
55 BDV p24 FIPESS SR — B0, 78 3% BB BEEERE L ik 154 bp 3 e o .
AR SORREA R BIRE ILF 2546 BDV p24 Fapa0 e X
N - StramV. -——=1--1--G D=
RIS S35 B A R AG ) ORC AT HE i, 78 3% Bl wE cov0s
BEI LYK 480 bp {37 B DL R, WLE 3. covad
M1 23 456 78910 111213141516 17 18 192021222324
CONI2  ——m—mmmmm e
CON49
CQN50 ———mmmmmmm e o
250 bp—
CQZ30  ——mmmmmmmm e e
100 bp— <40 154 bp
CQZ39  ——mmmmmmem e e
AR AR .1~ % B, P A . ~ .
M: 4748 (DL2000) ;1 ~10: 34 fw VE &2 Pl A 11 ~20: KAt CORO6 e _— S
AR 21 ~ 23 BB A P8 ;24 P b 3T 2R CORI3
E2 BDV pd0 K RIREMERR I R ]
M12 3456 78910 11121314151617 1819 2021222324 CQRIS ~ —==ommmoem mmmmmmeeem e

500 bp—
i <—PMD19 480 bp
250 bp—/|

2.5 ARBEEFHHN
Ty 10 /250 5 K 52 5 1 30, R IR AR K

100 bp—|

M A5 (DL 2 000) 51~ 105 BDY p24 Fo p40 3 3 [ 64 6 A5 11 ~ S AR T B S 2 ) VE & BDV p24 FBF AL E
20 FEALII A A ;21 ~23; BB xE I8 24 ; [ b 3R T -SR] AR - B DRTR 5 SR 5 1 ) VE SB35 R L
B3 Rk PMD1Y iRk RGN BRI MR B ik 5 R SRR 2R B R B T B B PR S S &R LR 4
F2 EKWZE & 3% VE BEAMEY 1555 He/80 H1766 1 Strain V #ZE 8 5 51 bk x4

K EEAS 1610 1620 1630 1640 1650 1660 1670 1680 1690
He/80  CCCTCCAAGT GGAAACCATC CAGACAGCTC  AGCGGTGCGA  CCACTCCGAT —AGCATCAGAA TCCTTGGCGA  GAACATCAAG  ATACTG
HI766 ~ —mmmmmmmmm mmmmmmmme el mlClll 7SR Go oo oe mmmmmmmel
StrainV  —mmmmemem feell { o S Y
CQYO8  —mmmmmmem el
COQY44  mmmmmee e bl fff el
CONI2 ool Ll Ll
0701
CON50  mmmmmmmmm e e © kel
€QZ30  mmmmmmmmmm e e e o e e e
CQ739  —mmmmmmmmm e e e
COR06  ——mmmmmmm— el L € e Go Tmmmmmmm e
CORI3 oo
CQRIS — —mmmmome e

COY08 .COY44 .CONI2 .CON49 .CONSO . CQZ30 . CQZ39 . CQRO6 . CQRI3 . COR1S : BDV 43l F ML 84,1y % 2 4 4o VE & % s ife 46 A ;
CQ:ERMK ;Y i F N 578 ;R VE &4
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= CQR13.Viral :‘n(ep halitis patient PBMCs .Chongging China.2008
= CQRI15.Viral encephalitis patient PBMCs .Chongging China.2008
= CQZ39.Pig PBMCs Chun_,qm China.2007

= CQZ30.Pig PBMCs .Chongging China.2007
i LgNw Catde P i

= CQY44
- CQY08 BMCs),C houi,qmg, 2,2

U94880.dog Saxony Anhalt,Germany,1994

DQ116031,dog(brain), Vorarlberg, Austria, 1994

AY374539,donkey (brain), Graubuenden, Switzerland, 1995

AY374545,donkey (brain), Graubuenden, Switzerland, 1995

AB001472 sheep(PBMCs) Japan, 1997

8127077 (He/80), horse, Baden—Wurtt, Germany, 1980

L AB001473,sheep(PBMCs) Japan, 1997

AY374520,Horse H1499, Southern Germany, 1994
m

AY374537(H640) horse(brain) Lower Saxony,Germany, 1993
Y374528(H3575) horse(brain), Ba
AY374525(H3452), horse(brain),

Germany, 1997
Gu'mm\, 1997

[ AY374533(H4050) horse(brain rmany, 1998
AY 374530(H3940), horse(brain), Bavaria, Germany, 1998
U468 Strain V) horse,Lower Saxony Germany, 1929
AJ277119,sheep (brain),Switzerland, 1994
DQ251042,horse, Switzerland, 2005
H |AY374538 Horse H639,D—Lower Saxony,Germany, 1993
251041, Shrew,Switzerland,2005

49 sheep(brain), Graubuenden,Switzerland, 1998

| FPQ2510
AY374;
k AY’)7454‘§ horse,Sankt Gallen,Switzerland, 1995
| IAY374540 sheep(brain),Sankt Gallen, Switzerland, 1993

Y374542,sheep(brain), Liechtenstein, 1991
Y374543 sheep(brain),Sankt Gallen,Switzerland, 1991
Y374546,sheep(brain), Liechtenstein, 1991
11277120 sheep (brain), Switzerland, 1994
{AYM%M(HH«) horse(brain)
DQI1 mnu Alpaca,D—Saxony,Ge
GB,GBS patient(PBMCs),Chongging, China, 2004

Hesse,Germany, 1992
v,2003

i s0at,Chongqing,China, 2006

=CQRO06,Viral encephalitis patient(PBMCs), Chongging China, 2008
[SCQNP, Schizophrenia patient(PBMCs),Chor  China, 2002
BCQPD, Parkinson disease patient(PBMCs),C ng,China, 2002
BCQUVE, Viral encephalitis patient(PBMCs), Chongging,China,2000~2003
AY 066023 sheep(brain), Bavaria, Germany, 1999 T
U94885(S6),sheep(brain),Saxony—Anhalt, Germany, 1994
A]311523(H1766),horse, Lower Saxony,Germany, 1994
-AB001471 sheep(PBMCs) Japan, 1997
AJ311524,Horse No/98, Austria(Styria)
AB248870,Cattle Bo/04w Japan, 2006 1
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