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Table 1 Information of published RHDV

sequence used in this study
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Is% ftkes %Eliikj (;T'f‘l(gl‘i:‘n Si t—?ﬁn}it{?d
accession No. time
CD/China AY523410 #1[E China 2004
FRG NC_001543 ¥ H English 2000
lowa2000 AF258618 @ america 2000
Czech351 U54983 WK F) T austrahia 1996
AST/89 724757 PHHE S Spain 1993
SD 729514 % & France 1993
FRG-1 M67473 HTHE Mexico 1991
JX/CHa/97 DQ205345 F1[E China 1987

1.1.2 TRBELHHRA KBEFE M09 fi#iiLy

Rk B AL IR R F SEYREARE ALRER
5 BAE R pGEM-T 4K, B Promega 23],
1.2 5|t 5 &M

& JH Oligo 4. 1 5| B4, R 4E RHDV 3
PR 2 B 5 0 5 0 DL B JX/CHA /97 R B 50 X 3 7
A REEAY LBEARLSBRITHERTY G
IX/CHA/97 bk 3 8 41 3' 3% o 50 FF 51 B9 5 5 4 5
YR FAF

A +.5-ACC ACG ACC GCC GGC ATG
GAT-3;

Al —: 5-AGC TCT AGA GCG CGC CCC
GGG T ;-3

A2 —: 5-AGC TCT AGA GCG CGC CCC
GGG T-3',
1.3 %% & RNA f2H

{# Fl Qiagen 2 ] Y Rnaeasy Mini Kit #HUH
B RNA, AR BB i1T .
1.4 RHDV JX/CHA/97 % EHAH 3 FKiKFEI K
7

VA RHE 514 Al — 347 ¥ %, B 1 cDNA
B —E, DL AR, B A+ AZ— T
PCR R, ¥ 3% 3" /75, SR 4 f:94 CAM S
min;94 C 1 min,55 C 1 min,72 C 2 min, 30 4~{&
s B%J5 72 CHEH 5 min, B 5 pL PCR F=#y #1735
B UK 45 5E .

1.5 BEmEBENZESEE

¥ BB E K B PCR 729 F§ DNA %8 B |
Wik 7 & (TaKaRa AN ) b Bk )G, & T
pGEM-T # &, 84k IM109 JRZ S 40, 7E LB
FEFREh IR A, R R R B R, L PCR
%Ml EcoR 1 (TaKaRa 22 &) B Y1 43 #7 v 46 %2 FH
BHF, AUEEATHNFHREFEEY TERAR
I mHEAT .
1.6 3'NCR FE 54

{# F§ DNAstar il DNAman % 4 + 4 91 %
%+ RHDV JX/CHA/97 k£ 2 3'NCR 1751
AT F S S ERNITIHTHE.
1.7 3INCRMEYEBEDN

{#i B RNA structure {4 ., fR# RHDV 3'NCR
B poly (A H R P 5, % 3'NCR 1) R 454 it
7 343 #7 poly (A BB LI K 3'NCR #%HFE M
R X R R, 2% H Al RNA 55 3 89 B
L%, 43 HF 3’ NCR %t RHDV 3 (K 40 1 & i fn 3
VR E R R HEMEA .

2 EREH

2.1 BMERTEERE
LTS R S5y e T B R R A
B, /N2 1 500 bp (& 1),

2000 bp—»

B 1 RHDV JX/CHA/97 # 3'NCR ¥ &5 4
1. DNA marker:2.3. 3 7= 1y 4. BAH: % TR
Fig.1 Result of RHDV JX/CHA/97 3' NCR PCR
1. DL-10000 DNA marker;2,3. The product
of PCR;4. Negative control
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bp. 1 i VP60 ¥ 38 4+ & K /¥ %), ORF2 J& A,
3'NCRAi poly (AYEE , H# 3'NCR fii F ORF2 £
& F TAG ZJ5,1K 59 bp.poly ( MYBEELE
#2711 A,
2.4 3'NCR —& &S

i B &5 R R W, 3’ NCR 7E A ] RHDV
AR 18 HL A B 0 T R T A W IR (93, 5%~
100%) , M %+ F RHDV %k A 41 iy H Ath [X 358 5 356, Bf
YRAETHEREB MK, mE 285, JX/CHA/97
¥k (DQ205345) , CD/China # (AY523410) i Iowa

2000 #k (AF258618)3'NCR K AF R % B A A, B 45
26 fii G>A.% 35 {if G—>A;SD #£(Z29514) ,AST/
89 # (Z24757) F1 CD/China # (AY523410) ¥ 7 %
9OMERT A>GAF; M 39~ TR
ERF  AERMELTRAS . FIH DNAman 314
#2% 7 RHDV &4y 88k 3’'NCR MR G & EW, 4
IR JX/CHA/97 # (DQ205345) 5 CD/China £
(AY523410),Iowa2000 ¥k (AF258618) B4 E & 1]
IFEGRZR, SRYE Vpeo BHRNZR MR FERKEW
R MAEE D,

Towa2000 TTTGATTTTATTGGTTTTAAAATTTAGTTTAATTAGGTTTATAGTTTAAAGTAAGCTATAAAAAAAAAAAAAAAAAAAAAAAAAAANAAA 90

CD/China TTTGATTTTATTGGTTTTGAAATTTAGTTTAATTAGGTTTATAGTTTAAAGTAAGCTATAAAAAAAAAAAAAAAAAAAAAAAAARAAAAA 90

JX/CHA/97 [ATTGATTTTATTGGTTTTAAAATTTAGTTTAATTAGGTTTATAGTTTAAAGTAAGCTATAAAAAAAAAAAAAAANANAAAAAAAAAAAAA 90

FRG-1 TTTGATTTTATTGGTTTTAAAATTTGGTTTAATTGGGTTTATAGTTTAAAGTAAGCTATAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAN 90
FRG TTHGATTTTATTGGTTTTAAAATTTGGTTTAATTGGGTTTATAGTTTAAAGTAAGCTAT 58
AST/89 TTTGATTTTATTGGTTTTGAAATTTGGTTTAATTGGGTTTATAGTTTAAAGTAAGCTAT 09
SD TTATTTTATTGGTTTTE‘:AATTTGGTTTAATTGGGTTTATAGTTTAAAGTAAGCTAT 59

Czech351 TTTGATTTTATTGGTTTTAAATTTGGTTTAATTGGGGTTTATAGTTTAAAGTAAGCTATAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 90

B2 JX/CHA/97 #1328 354k 3'NCR 177 4%
LR D RRER
Fig. 2 Sequence comparison of 3’ NCR between JX/CHA/97 and reference strains

—. Represent deletion; 0. Represent difference
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Fig. 3 Phylogenetic tree according to the sequence
of 3’NCR from different RHDV strains
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M A RNA structure 24 % RHDV R [E 45 5
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BB XT3 o 11, LU A-T BR X2 3 (10/11)5 35
KX H 5'-AAA GT-3' # LG, {8 SL1 fE 4541
SHARTHFENEZ R HA | MERNEK
#H JX/CHA/97 # (DQ205345), CD/China #k
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(U54983) . FRG # (NC_001543),SD #k (Z229514)
1 AST/89 #k(Z224757), 1 By SL M N &HK 2
/R SL gl s T 2UHY SL 85L& A 1 DX
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Fig.4 Secondary structure of 3'NCR of RHDV
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AR E, 3’ NCR 0 Z A & 4 8% 4 (E
SA), 5 bk 2 2RI —HEEM AR, H SL1 f %6
20~40 I HBREN;SL2 BRI RGN EREZE

B0, E R ZE DX R B R X R B 11 XU 7 R
(E SR, XM MM BEMME BN — 27 63
kJ/mol, B F FR VUM 0y — H 451 A h BE, &R
poly (A FFF % 3’NCR &4 pfa gk — €1k
Fi. Hpoly(ADRBE MK EKE Z 3 ALL BB,
3'NCR W ZHEMBLULRERE .

Tha
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v T | T T TAG A W]
7 10 | T-T-T-A-T-A-G-T-T-T-A—A
jra H A PIIEINLLEng A
1 A-A-A-T-A-T-CGAAT—G
i Ak |
T i1}
T"A (:}AGT SL2
s a7
T, T Iy oa
A B
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Fig.5 Effect of poly(A) on the secondary structure of 3'NCR
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a4 1k, O % B IR IE 9 S B E 8 RNA
R B L 419 3'NCR 5 2 H 4 & 41 Fn By 3™
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The separation of X and Y spermatozoa in the environment of acid inducement

YANG Hai'?,LI Qing-wang''?,HU Jian-hong',HAN Zeng-sheng'**,
ZHAO Hong-wei’,CHEN Xiao-yu'?, WU Shu-yun'”,YANG Zhi-qing'"

(1 College of Animal Science and Technology, Northwest A & F UniversityYangling «Shaanxi 712100, China;

2 College of Enviromment und Chemistry Engineering Yanshan University , Qivhuangdao «Hebei 066004 .China)

Abstract ; Separating animal’s X and Y spermatozoa is the most direct and efficient way to control
animal’s sex. Real-time separation technology was used in our study and its theory is that the X spermato-
zoa swims faster than Y spermatozoa in acidic solution, X spermatozoa are aim spermatozoa and the separa-
tion result (motility of separated sperm,rate of X spermatozoa)was identified with microscope and Quarine
dyeing. In order to find the suitable pH value of separation solution.the original sperm was diluted with
BWW solution in different pH values,finally,the pH 5. 5 solution was {ound as separation solution. This
study took pH 5. 5 solution as separation solution and used real-time separation technology to separate the
X and Y spermatozoa. The result showed that the motility of separated sperm reached (91-+1.4) % and in-
creased by 9. 1% compared with the original, and significant differences existed between the separated
sperm and the original (2 <C0. 01);the rate of X spermatozoa reached (73. 3+ 1. 0)%,Y spermatozoa
reached (26.7+1.0) % .the difference was significant compared with the original. The real-time separation
technology in the environment of acid inducement is a brief and effective technology in the separation of X
and Y spermatozoa.

Key words :acid inducement ;X .Y -spermatozoa ;real-time separation; BWW solution; F-body
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Cloning and analyzing of the secondary structure
of the 3'noncoding region of RHDV

L1U Guang-qing' .ZHANG Yu-ying'?,YUN Tao'.NI Zheng',ZHANG Miao-tao®,

LIANG Hua-li' ,HUA Jiong-gang',LI Shuang-mao',DU Qing-yun' ,SHENG Zu-tian'
(1 Key laboratory of Virology &. Biotechnology of Agricutture Ministry:Zhejiang Academy of Agriculture Sciences. HangzhouZhegiang 310021 .China;
2 Animul Veterinury Medicine College Gansu Agricultural University Lanzhou \Gansu 730070 ,Chinas
3 College of Animal Science and Technology. North west Sci-Tech University

of Agriculture and ForestrysYunglng Shaanzi 712100, China)

Abstract : The authentic- 3’ end sequence of Rabbit hemorrhagic disease virus (RHDV) ,including part
of VP60,VP12.3'NCR,and poly (A) tail,was amplified by 3’RACE,and the result showed 3'NCR was
59nt in length,and at least 27 As existed in the poly (A) tail. Compared with other reference strains,JX/
CHA /97 strain share higher nucleotide acid identity with the reference strains (93.5% —100%). With the
help of RNA structure soft ware,the secondary structure of RHDV was predicted and analysed. The result
showed that there were two stem-loops (SL) in the region,which may be necessary for viral replication.
Besides ,it was found that the formation of SL1 was closely related to the presence of poly(A) tail.which
implied that poly (A) tail may be related to the stability of the second structure of 3’ NCR,and to the repli-
cation of viral genom.

Key words: rabbit hemorrhagic disease virus; 3’ Non-coding region ;poly (A) ;secondary structure;bio-
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