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Abstract; The aim is to develop liquichip technique to detect infection of epizootic haemorrhagic
disease virus of deer (EHDV), akabane virus (AKV), bluetongue virus (BTV), and vesicular
stomatitis virus (VSV). The VP7 gene of EHDV, N gene of AKV, VP7 gene of BTV and NP
gene of VSV in the GenBank were analyzed by using the software DNAStar 5. 0. Specific gene
probes of all these four viruses labeled with biotin were prepared and coupled with fluorescence-
coded microspheres. The probes were used for hybridization reaction to RT-PCR products of the
four viruses, and then the liquichip detection technique for detection of all these four viruses was
established by using liquichip 200 to detect fluorescence signals in the reaction system. The re-
sults showed that this assay method displayed better specificity to RT-PCR products of corre-

spondent viruses and no response to that of other insect-borne disease viruses when being used for
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detection. The sensitivity test indicated that the detecting limitation for the viruses could reach to

50-100 TCIDs,. The rapidly high throughput liquichip detection technique to detect the four in-

sect-borne disease viruses was established, which provided a foundation and exploration for fur-

ther research to detect other viruses with the same technique in animal husbandry.

Key words: epizootic haemorrhagic disease virus of deer;akabane virus;bluetongue virus; vesicular

stomatitis virus;liquichip detection technique
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tion Kit (2. 0), TaKaRa PCR Amplification Kit F
TaKaRa DNA Fragment purification kit (2. 0) I H
TaKaRa 2 A, Qiagen Viral RNA Mini Kit, Qiagen

OneStep RT-PCR Kit 5 EZ1 Virus mini Kit 2. 0 4 H
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AGTATGGGCAGCAGCTCAAC -3', P2: 5-TCAG-
CAATCCAGCGAGCTAA -3'; Probe: 5-CAGTGGTTA-

ATAACCATTTTCCCCA -3'; RC-Probe: 5-TGGG-
GAAAATGGTTATTAACCACTG -3', 2. BTV-Bs-

VP7, 211 bp(208-418 bp), Tm =80 C,P1.5-TCT-
GCTGCTGGGATAAATGTTG -3'; P2.5-ACCTCCCT-
GGTTGGAAGGTT-3'; Probe: 5-AAGCGGCGAAT-
GAAATAG CTCGAGT-3";RC-Probe:5-ACTCGAGC-

TATTTCATTCGCCGCTT -3', 3. EHDV VP7,206 bp
(387-592 bp)s Tm = 79 C, Pl. 5-GGCAGCGC-
CAGAAGTTACC-3'; P2. 5-CCGCTGCAT-

TCGAAAAAGTC-3'; Probe:. 5"-ATCGTATC-

CTCGACTTTAGCTCAGG -3'; RC-Probe: 5-CCT-
GAGCTAAAGTCGAGGATACGAT -3', 4. VSV-

VN5-NP: 219 bp (918-1 136 bp), Tm =77 C,P1.5-
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GCTAAGATCAACTCGGGCAAA -3/, P2, 5'-
CCAAGCCAGTCCACGACATT-3";  Probe: 5-AT-
GCTAGACAGCCTGACGACATCGA -3'; RC-Probe: 5'-
TCGATGTCGTCAGGCTGTCTAGCAT -3,
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H TaKaRa MiniBEST Plasmid Purification
Kit Ver. 2. 0 #4744 LA 4 Fljpa # 5E 8 A0 Bk , 4%
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1.4.1 EDC —DR Ml SR H RS 5 Luminex
TR AV BTN S A Tk i B8 Luminex HE7E 1Y
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M. DL2000 DNA Marker; 1-4. Amplified fragments of

VP7 gene of EHDV, NP gene of VSV, VP7 gene of

BTV, and N gene of AKV, respectively
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Fig. 1  Gel electrophoresis of PCR for four insect-borne
viruses
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Table 1 MFI value of PLex for the direct reaction with RC-Probe
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M. DL2000 DNA AH X 43 5T # 5 1f 5 1 ~ 4. BTV VP7

FLH VSV NP 38, AKV N £ HF1 EHDV VP7 3£ A

1) PCR 414 Bt

M. DL2000 DNA Marker; 1-4. Amplified fragments of

VP7 gene of BTV, NP gene of VSV, N gene of AKV,

and VP7 gene of EHDV, respectively
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Fig.2  Gel electrophoresis of PCR for four insect-borne
viruses

IR e 5 ik i) MET (AR £E 3 000 AL . 11y
25 PR MFT 442300, RWAME R (& D,

FENI IR Carboxy beads 35 36 37 38 42 43 44 45

Probe EHDV EHDV  AKV AKV BTV BTV VSV VSV
MFI+ 3 861 3 902 4 244 4 437 4 398 4756 3724 3 865
MFT of control 130 254 233 256 92 49 79 141

A b U TR AR ET 55 AR I 2O S ) D D
T RN , S AH R Y PCR R 1 =4 B e 22
A 7R+ 45 2 50 B DO g T IR 1 = 20
A R TR PO L b WOk oA 25 B AR
(1) METE AT 3 2S5O0 A sk i) 25 FOW I MFT
R2 WN-—MEEZH Plex MFI{E

B} <300, & B 45 B A7 250, i 36 T AT 485 R 0
PCR #3479y MFT {581 {2 K F B A2 (10 i
BME ., REF SR B PCR 388 (0 BH A 77 4 =2 6] 34
AFREFPER 2228, LQRR HAF K T 10, R0 [H
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Table 2 MEFI value of PLex for detection one of four insect-borne viruses

VRFEIS ek ; )

Liquidchip carboxy beads 35 36 37 38 12 13 i 5

MFIg 13 16 44 72 62 66 162 146
MFIs 926 1020 1 226 1154 1877 1 831 2 237 2 148
Result + + + + + + +
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Table 3 MFI value of PLex for detection of four insect-borne viruses

FE il Sample 36- EHDV 37- AKV 42- BTV 44- VSV
EHDV 1086 33 13 33
EHDV 1033 21 13 33
AKV 21 1020 9.5 10
AKV 31 997 6 11.5
Vsv 17 37 11 1108
VSV 44 21 12 1123
BTV 32 20 1020 14
BTV 44 49 1077 40
EHDV+ BTV 1140 56 1026 18
EHDV—+ BTV 1080 27 1065 32
AKVH VSV 18 1033 46 926
AKV+ VSV 18 1090 21 987
2.4 PLex RE#RMTTARGIERIER RN R A S 107, LQRR {H 2 3. 54, 3 14 1T

Bt iy EHDV VP7 SE R BTRLE /G A T 50 $5 01, A 3 i Bl (s 4 471) R
DL 10 b6 B B, 64T EHDV VP7 JEH 7 Bery B 107, LQRR HZY 0 3. 72 F1 3. 27, 3@ i 534
PCR ¥4 240 J5 4T PLex PREAGI . 25 R L] T 50~100 TCIDy
(O : PLex PG J7 54 EHDV VP7 B[4
F4 PLex®BNHRSE
Table 4 The sensitivity test of PLex

JEOREL /s FE R R M LQRR A
Plasmid/virus dilution and the corresponding LQRR value
LQRR;;' LQRRi? LQRRy* LQRR;,* LQRR;x® LQRRi,* LQRRi,, " LQRRy*®

TRAH IS sk
Liquichip carboxy beads

36 17.52 12. 88 9. 36 6. 14 3.75 <2 <2 <2
36 17. 67 12. 24 9. 06 5.78 3.32 <2 <2 <2
36 13. 25 9.57 6.93 4. 16 <2 <2 <2 <2
36 12.92 9.61 6.15 3.28 <2 <2 <2 <2
42 12. 44 9.13 6. 42 3.42 <2
42 11. 89 9.01 6. 06 3.12 <2
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Xt BTV 1 VP7 3£/ VSV (1§ NP 3£H. 3 3 i
EHDV i) VPT MM AKV iy N IERBMAR g e AL — 2069 Yk P
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P RH I LQRR (AT 10 EIHHEE. o it Lot M Tt D1 e
i AR TSR 6 T 300 Gl 20 BRUERSE g e .4 1 2 A o B
[ 39 bk GMPLex il J7 b5 SVEARUE 7 BRI e i e 8 it B AT ARG A I35 30 97 5 R
SR I 2 BER 5 MR PCR 52 g oo L e A A £ P )
RT-PCR 47 FHE 9 2 39470 AR 0250 g i 9% A L7 A 40 R 7
LQRR (8T 10, 01 8RNI BAERR b b o6 7RO SR ERRE S 0R4
PRI AR /N JLT- B0 A 25 SUR R (6 300 XE ek (IR Lo 323007 B 5 5 2% 58 2 i
WV 0 E SLIN ) OB RS AL TS R o RT-PCR 37807 903047 26 21 .82 15
R IR R RO T I BEOVEES s 50 oL, MES [BIRHR 1, EDC (977
1) PLex Kl 45 SERERAE 7k . AR S IR R P
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R T 0.5 mg » mL' s HIES LSRR BT IA
IR ARB S S . i 22 ST S R R IR
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SN BB 2SS R . SRS AR S s
WA G452 28 AR5 T Ok Bl B9 g X BTV
B VP7 F K VSV 1) NP £ [K  EHDV ) VP7 3
AT AKV (8 N R PR B S5t L AR L TB] 354
BB » AN H ARG RE S PR S

4 & it

YE## PCR J5 ik 5 Liquichip # )5 54545
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