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2 MBRMELEERKHE DNA BEHNAE
RIEBE AN RIRIE

WEHBE, RK, T EE, F R

(REF R K¥ s E%ER L% R 210095)

(@ =] MM DNA BHBERERMLEH R D (Eimeria tenalla) 5 2 RBM FHIEHEE MZ5-7 57 %
% HE (ORF, 945 bp) RLME B BB % A B pcDNA4. 0 1, #IB T DNA S 1 pcDNA4, 0-MZ., FIF#E 4 ik, ¥ M
BUTA A B 7ALT) B W 58 B EHE (507 bp) 5 MZ5-7 St # % MZ5-7 EE M F 1L-17 2 EHM L,
H i ALY S RE B peDNA4L 0 1, fg 8 A S 8 98 55 % DNA 2 8 pcDNA4. 0-MZ-11.-17, 2 # DNA s #idlifb/a .
LS s | GBS (50 pg/R)  FEREST 3,5,7,15 1 20 d Ik S MR S SR ALY LR, A3 A RT-
PCR Hl Western blot gk MG R RE FMEXEAN ., SRR 2B %% 5,78 15d, I RT-PCR
Ji T TE S R4 2 ARG B B MZ5-7 BRI R =Y . KAV 950 bp (HEREH 3 KA 20 R MLK A P Ak
Rk, HEIR A Western blot 7AW &5 RESRE 5 M 7 d WBALANAHE SR B B XX ™Y peD-
NA4, 0-MZ Eik =K/ 36 ko, GHIEHER M — 3. pcDNA4. 0-MZ-1L-17 FiE = K/ 64 ku, 3 MZ5-7 HI
1-17 R 2 M P S HE I (4 58 ku BE K, HEE TR0, MR T R AiE R R A =Y. LRERERWY,
WL WU S BT R DNA S ST E LR A L8 Bl A Rk

[(XRA] EWELEERD MZ5-7 FEH;1L-17;DNA EH: 1

(thE &S] S858.312.72° 3

X W Y R H B (Eimeria tenalla) B 6 E K
FCEMSERA MM — [ ER™ENEFRE. X
BN E DR AEESEE R, SHMABRSREIJLE L
LR, B AT, HUER B 2545 R B R RS ER U Y E
BEFB LA T2t ke = R R
B PRk R 2 s i A BRI, B, i
A9 W R B TR MG 1R B B TE JE BE

BUTE bR b 765 A BR HUB W R 18 L, anUR
FiRE M A Coccivac (EEH) A Immucox (T K),
LB F 55 % 8 i Paracox (3 H) #l Livacox ($ 78
WS, R, TREMEL K5 EN
“GRRVEE B X L W I ORREAEG IR EB B
2 R0 R L 3 AR Sk , B 9T B0 B W R Ok Bl 0 BK A Y i
B4 NGBS, JU IR 6 FH 40 M B 1 O 2 B 4 L i
DNA # 8, REANIFRMA[Z """, Min
e A& 4 4 M F (IL-1B,1L-2,1L-8,11.-15,IFN-

o, IFN-Y, TGF-B FIk B3 ) M A& K Bk 5 30

% H 38 DNA 1% pcDNA3-1E KB R, 45 1

(Wi H®I] 2005-04-25

[ m+RiRE] A

[XHEME] 1671-9387(2005)12-0034-05

KRB FERE 1 AR R LR HRE E
acervulina, 5 M S 3-1E FURL4LAH B, K & S
HPBRANRHELEHEB  KEFTRER . SH
B FE-17(L-17) B398 Z L5 1 b Bk E 4
MER—FREARE T, S RENEAEER
HVER . Min 200 VHS 1L-17 T4 E A 089 R
HHEMMTIE T RS 1L-6,

1t E. tenella BT R P  WH FH B8 £
MR E RN ™ &, BB B 0 R R B
SR, HE, AR RS E. tenella 5 2 BT
FEPFE MZs-7 HEENBMEE LA E
IL-17 2 H B 5L & 8 pcDNA4 AR X H ik,
BT 2 f DNA E# 347 7 SRR BORER, L
0 B N PUER B DNA 552 8 1 BF il 38 (L B0 A48 .

1 #e5 Tk

1.1 B

1.1.1 Fxab@# pMDIS-T #HE&EWKEEED
(TaKaRa) T # & R 2> 8 7= & ; pET28a # {k 1
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EBE% 2 LB EERY DNA B8 S H R RN KA K RE 35

pcDNA4. 084K 4 Invitrogen 2B 5B EHE E.
coli DH5e B AR RBEHRFF .

1.1.2 T RE53XA  Trizol 7K Promega 2%
&)/ 4 s DEPC J§ Amresco A &= b B-HEZ ™
3% Fluka 2 &7 s1Taq B8 .ANTP.DNA 4 FE#5
%% DL2000 #1 A/EcoT14 digest, | ¥ % §§ M-
MLV, oligodT s 5| % % FR 41 ¥4 K £) 8 EcoR 1,
BamH 1 Not 1 ,Sal 1l ¥ k%EEE Y (TaKaRa)
TRAMRAE 5 KRB R85 e B WO &
FAEREY (TaKaRa) TEREBR AR =M. HS
A g B = S AT 4

1.1.3 RX%s4 HBEFES I HBHEB ISR,
MEBEREMSY ETAREMANARERN
BH2RMGEEFE. AP AEHRRGY, K
FAKAERMEI K. ARE | A& 2 Rtk
SD KB .MARBERELRIYPL, ATHES
%M. :

1.1.4 MZ5-7 ABEAIL-17 48 HHEESRN
ALREHCORE, ZF 50 EIER N MZ5-7 £H
fMIL-17 #EH ., MZ5-7 BH L&A BamH 1 B0
P, FUESH EcoR 1 BYIL /5 1L-17 A L i
FH EcoR I BBUIMIL &, TWEA Sal 1 YLK,
1.1.5 MZ5-7 48 PCR 3|4 M GenBank th
AR AMFF), H Primer premier 5. 0 K # 7E X
EHE. THSRIT 159,390 ERTEER
RS, TAKARA FE¥EAA SR . HF5)
X

Pz L8519
5'-TACCAAGGATCCATGGCTAAGTCTA-3', &
BamH 1 B§YI{L 5

Pu: F 5149
5'-TTACTGAATTCCTCATCGTCCTCGT-3', &
EcoR 1 BE¥I7 5.

1.2 #BRAZ

1.2.1 #8580 R SAEF 1 ABYEIDRE 3
W, 805 R, HPE 1.2 HANARH,F 3 AN
R, % 1,2 HXGLE 7 IR 4 B LA 1 55 3 4 0%
#i pcDNA4. 0-MZ #1 pcDNA4. 0-MZ-1L-17 (50
pg/ %) 3% 3 XS TEST 100 uL PBS B, 4 BI7E %
BESGEE 3,5,7,15 M1 20 d IPRENY, B S A
PIZUE —35 CHRESH.

1.2.2 DNA A% &heHhd MZs-7 REANK
FHBELEH Sal | UL, AL EMEEAR
B pcDNA4. 0-MZ-1L-17 B, S48 1L-17 3 B kg

B2 EcoR 1 #1 Sal | BAb3 pET28a B L. H
Hl BamH 1 1 EcoR 1 263, B BamH 1 Hl EcoR 1
BMZs5-7 BENBE LT E, SHEME A8
i, E 41 k. pET28a-MZ-1L-17, f#f MZ5-7 £ 5
1L-17 £ H$%E MZ5-7 HEHM F IL-17 BEH L
W, B BamH 1 #l Not 1 N Y18 N B 4 R
pET28a-MZ-IL-17 iR BB 4 H W& H MZ-1L-17
YT, 5S4 BamH 1 #1 Not 1 &b # pcDNA
4. 08 ik, B E 4 DNA B & 81K pcDNA 4. 0-
MZ-1L-17, F BamH 1 #1 EcoR 1 £ MZ5-7 ZE M
BELUT, H#ES%2 BamH 1 #1 EcoR 1 b B
pcDNA4. 0 JRM M %, WEB E 4 DNA ZH B K&
pcDNA4. 0-MZ,

1.2.3 FRITZQHRBRAMERFHHNE A
TREY E. tenella IS TFRPFH 8 XHR HHEMA
FENEBAEY W ESNE, T 25~27 CEASKE
HEHEeR L. WERFLMNE EET 100
mL PBSHERFT (SHEREEQM, ARLMA
pHE R 2.5,37 CHEAA 2h, ¥ FRTFELWE
WS, M 5 mol/L # NaOH Z pH % 7. 4,43k
B AL R I . 8 000 r/min B.0> 20 min KB FHF,
HET—-E&HEM PBS FHH (K 0.1 mol/L A
PRl 49 ) 700 Y B BR B ) 4T S99, 12 000 r/min B
Lo WU EE b 3 W, F] Sepherdex 200 Aifb Al BHE B
PEG20000 (R Z —BD) A HAWRE AN 5
mg/mL, R RERFAFRFAIBREES, £ SD
KEEWE T S 55200 pg/ ), HIREHEH—
KERHR15d,8 7~8d mRe®E 1 K., 45E
VEBRNEBHEEN PR KRB RER AN, B
—20 CRRE®H.

1.3 REBREN

1.3.1 MZ5-7 A B4 % =46 RT-PCR #a) i
B XS B A SRS 3,5,7,15 F1 20 KIdbR
J& o SR BRTE S R4 A 53 6 89 AL PR A 41 (4 100
mg) T —40 CRFEE#HHE, N 1 mL Trizol K
HATAE . SEXE12]0F &, BB S RNA, &
RNA JiTEY (4 4 pg)H /il DNase I (RNase-free)
10 U, # 37 CHR M 30 min, B A %A F M ER
/AT KIE DNase 1 154, MA 1/10 B8y 3
mol/L NaOAC(pH 5. 2)f1 2.5 {5 BB KK Z
MU ERH W E RNAVATREFR., RERRM
1R Z& N5 X R # 5# Buffer 4 pl., 25 mmol/L MgCl,
1.5 pL,2 mmol/L ANTP 2.5 pL.,RNase M & # 1
pL, R¥ 5% 10 U,oligo(dT)1 pL, 4 RNA 9 ul.,
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REEFEN &R 75 CHZEH 5 min. 42 CRE
#1h .95 C 5 min K& ¥ *8EHE, HT PCR
RBL. PCR Mtk & J: B4R cDNA 2.5 pL, 25
mmol/L MgCl, 1.5 pL, 10X B #p# 2.5 uL,Pu; b
TH3IHE 1.25 pL,Tag & 2.5 U, 10 mmol/L
dNTP 0.5 pL,fin ddH,0 ZE 25 pL, PCR R &4 -
94 CHIZEH: 3 min,94 C 455,56 C 455,72 C 1
min,30 ¥ ;72 CHEfH 15 min.

1.3.2 MZ5-7 & asi#a REREHRMC.EDE
SO ANV AHA, FRNIREMAE
0.1 mol/l. PMSF ) RIPA Z # ¥ (150 mmol/L
NaCl,, 1. 0% NP-40,0. 5% J E JH M &4,.0. 1%
SDS, 50 mmol/L Tris.pH 8. 0)# {753 . S WL
12 000 r/min,4 CH#.0» 15 min, R EiFS 5 X mEE
A FERE G KK BB 1T SDS-PAGE #
. BIKEEE BB, AR A Y ROML RS T
MIBREHEER L REARNEA, EHXHDENE
(20% HE¥,25 mmol/L Tris,192 mmol/L H & M)
100 VEEN 1 h, BEIZHE HBEBA 55
AWEP,BTEEBBHA 2 h B A 200 mL
PBS F# B 3 LA 20 mL —H7(1 ¢ 1 000 #%
BHARBE LB BB P4 CEMA2H, BA 200
ml PBS @ 3 Ik, B A 200 mL Tris » Cl 28 v ¥

2 000
1 000-»
7150 -0 s

250>

500

100-»

M

< 1489

(150 mmol/L NaCl,50 mmol/L Tris « Cl,pH 7.5)
B 15 min, A& S HEBAF I A (1 1 000 #
Bty miricWan KR g6, ZREH
1hf5, [ Tris » Cl Zrp#i(pH X 7. 5)B¥E 3 K.
frTEaRM, BRRMAEY - H 12mg i —PE
BX KRR AE 18 mL 49 0. 01 mol/IL. Tris « Cl(pH
R 7.6 MA 20 uL 30% # H 0., B M

C HRBEBAREBRPHITBA. KEKIERMN.

2 BRSS9

2.1 WARKKMHYEE

1 AT A, 4 R pET28a-MZ-1L-17 &4
Y8 BamH 1 H1 Not 1 U8, V1 F /N8 1 400
bp B A B, 5 MZ-1L-17 B3R H K/MASE. tifE 2
8 |, B BamH 1 #l EcoR 1 3 88 Y] i ¥ pET28a-
MZ-1L-17, ] 4] F K/ 950 bp 89 K B, 5 MZ5-7
HEK/PMHEFF. B 3R, EHRK pcDNA4. 0-
MZ F§ BamH 1| Hl EcoR 1T #1784V, 0 F X/MY
950 bp WA B, 5 MZ5-7 ¥ K/, *t peD-
NA4. 0-MZ-IL-17 R AN Y1 B8 BamH 1 1 Not |
Bl Z5 R4 1 400 bp WA BE, 5 MZ-1L-17 3%
HEK/AHFF.

bp

2000 —»

1000 -
750 —=
500 —»

<+ 925

250 —»

100 —»

M1 pET28a-MZ-IL-17 iR
BamH 1, Not | §¥1 S 4R
M. DL.2000 maker;

1. K B Y R R
2. Wit 8 pET28a-MZ-1L-17 i A
Fig.1 ldentification of the recom-
binant pET28a-MZ-IL.-17 plasmids
with BamH 1 and Nt 1 digestion
M. DL.2000 maker;

1. Recomhinant plasmids without
digestion;

2. Digested pET28a-MZ-11.-17 plasmids

2 pET?28a-MZ-1L.-17 kL
BamH 1, EcoR 1 Y] S @45 R
M. EcoT14 maker;

L. A AU SR % IR
2. B§ Y8 pET28a-MZ-1L-17 M
Fig. 2 ldentification of the recom-
binant pET28a-MZ-1L.-17 plasmids
with BamH 1 and EcoR 1 digestion
M. EcoT14 maker;

1. Recombinant plasmids without
digestion;

2. Digested pET28a-MZ-11.-17 plasmids

M 3 pcDNA4.0-MZ #l pcDNA
4.0-MZ-1L-17 RA B ) 2 e 25 31
M. DL.2000 maker;

1. pcDNA4-MZ i # BamH 1 1 EocR 1 B34
2. pcDNA4-MZ-11.-7 [ BamH 1 #l Not | 44

Fig. 3 ldentification of the recom-
binant pcDNA4. 0-MZ and
pcDNA4, 0-MZ-11.-17 plasmids
with Enzyame digestion
M. DL2000 maker;

1. pcDNA4-MZ plasmids plasmids
BamH [ and EocR 1;

2. pcDNA4-MZ-11.-7 plasmids
digested with BamH I and Not 1
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M F BB SE .2 FhG MO SEEBR L DNA JE 1 0 H B K 76 78 0k iy Y 2% 5% 37

2.2 RT-PCRRGERE

B 4 A, Al Puw R 5347 RT-PCR &
W, RBEE 5.7 M 15 K, 7E R85 ALK
MEREPYTRMBIY 950 bp KAMHE. 5
MZ5-7 BEK/NEEMFBRERZESE 3 M 20
K VA B Bt A R 0 B 18] 5 B9 S HE 5 BR AL 38 R AR W o 4
B 2.

2.3 Western blot &8

MmES fE 6 AH, REENE S KAE 7K,
FE pcDNA4. O-MZ S ST E AN AAR P, K
i 2 36 ku B9 &%, 7 pcDNA4. 0-MZ-IL-17 &
HHESBAAUAARA S, KW Y 64 ka &KW .
FERBEEE 3,15 M 20 R& S KRBRIIEM &
i

W4 #Hgs DNASWAENR G RHEEN RT-PCR BMER
M. DL2000 maker;1. 3t ER (55 7 X, F LD
A,B.C.D.E 4512 pcDNA4. 0-MZ B 4 /5 %8 3.5.7.15 1 20 RBAE R
a.b.c,d,e 5914 pcDNA4-MZ-11.-7 H 5 EE 3,5,7,15 fl 20 K9 4% 2

Fig. 4 RT-PCR detection result of the transcrptions of the gene in DNA vaccines in the muscles post immunization

M. DL.2000 maker; 1. Control (7 day post,injection uninjected site muscles)
A,B,C,D.E injected site muscles with pcDNA4-MZ vaccine post 3,5,7 15 and 20 d;
a,b,c.d,e injected site muscles with pcDNA4-MZ-I1.-7 vaccine post 3,5,7,15.and 20 d

l ) 3 M ku
e 116.0

66.2

45.0

35.0
25.0

18.4
14.4
Bs %EEESKDNABHENRPEE
14 5L i Western blot £l
1. pcDNA4. 0-MZ-IL-17 3 43 88431 5
2. pcDNA4. 0-MZ ¥ 51 8B4+ 3. FE ok GTER 1
Fig.5 Western blotting detection of the expressions of
the DNA vaccines in the muscles 5 d post immunization
1. Muscles injected with pcDNA4. 0-MZ-11.-17; 2. Muscles
injected with pcDNA4. 0-MZ; 3. Uninjected site muscles

3 W ®

pcDNA4 BER SR NI AR KA RE, K
BEARRAKLSAH QBISPII HERMEBTF.HHE
BAKFEBRBANFEHFEL S F. BERRFY6 KD
MEAEA. M TRAEENEANEREE ARAE
% 6 XHis Taq M FRENALERELITY. E2EE

T 3 M ku
Wy 116.0

66.2
: 45.0
o 35.0

25.0

18.4
14.4
M6 HEEHSKDNABHAENAP KL
55 B Western blot &l
1. dE A S4B 4L 2. peDNA4. 0-MZ i §1 384
3. pcDNA4. 0-MZ-1L-17 tE 51 886z

Fig. 6 Western blotting detection of the expressions of
the DNA vaccines in the muscles 7 d post immunization

1. Uninjected site muscles; 2. Muscles injected with

pcDNA4. 0-MZ; 3. Muscles injected with pcDNA4. 0-MZ-IL-17

SEUECMERNT, EHRWET DNA B H
pcDNA4. 0-MZ # pcDNA4. 0-MZ-1L.-17, L & §t
B2 G5 3,5,7,15 f 20 X, RT-PCR HiER
WESIAMAMIEEHBENRAR T BHERMNE
FEL ARRERERA, TREFE5,7,15 X%
REABRSHRENRENAARFRUDT
MZ5-7 BR¥EZ Y. BRERKSEE 3.20 X
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B A Bt ] s e S B R i R .
S A RNA 7 ¥ 78 8 cDNA Z#jA] DNase
REAT AL 3, i S T T 5 FR AL OB DNA Fr i & A% 1B
P4 . Western blot B4 RRH , RFEH 5 XM
58 7 Ko v SO0 LB BT LR N B A8 R Y B B A&
Mt S REEHFUIREENRTR
o sbsh, i SD K R 5 75 o B v X B, R B 4 14
T AT R , 45 5 e SR AL F0 3E T 5 A 3 K
KRB AR . WA RARNBER DNA &
B AT LU FE XS R TR B Rk

M#EixFEHKE RT-PCR EEHEEH 5 X
AR B B A R R =Y, T Western blot 7658 5
KT MBI REES. RUEHEREARARR
BEREXMEX BREBEHENHERPE -1
MR .RT-PCR 758 20 K B B 5 o B B &%
Y, Western blot B8 15 XRBRWABFEE
F .3 15681, 5 o 2 BN I A 1 — Bt 1) S 52 B 4
FABN DNA BFBR. XAHMBEREAR RAH
Rt —ia B A AR — 1 A RIRY— 8 =0T AR

1k B B G R ) 2 ok T 7 A 4 9 2 B AR R
AR —HER i FREANEARE T AEER LS
B FEE 1Y) G 3 T

Western blot i3 #,pcDNA4. 0-MZ-11.-17 %
KPR/l 64 kD, BEHEISHER MY 58 kD K,
XATRER B FREA™OHEHTE, B HRIKR IL-
17 R—FBEA AN IL-17 BB aREHE
LRy IL-17 BAT K 6~8 kD', Wil A BBEHY
pcDNA4. 0-MZ BB R 35 7= 4 ) 55 B30 3 0 i 4% A<
M. 28T 36~37 kD &4,

HXDNARHEHNRSEREFLORN, 4
R RS WA, 5 277 35K W
REWR'. MEERBELAKRYEEKHER. ¥
DNA i B HA BN E N AR R X
RO X T EERRKNEREEANSIDEAME
LREFER . EAATEHHAE LWL,

AXREIL-17 MBREAKARRER TS
REREMRUEK TN ENLE, AFENEA
MBS

(8% 3Tk |
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Preliminary studies on relationship between the cytoskeleton

and the male sterile lines of wheat

YAO Ya-Qin, LI Bei,ZHANG Ying-li,ZHANG Gai-sheng
(College of life Sciences, Northwest A &. F.Yangling ,Shaanxi 712100,China)

Abstract: The structural characteristics of the microfilaments were revealed in sterile pollenes of CMS,
CHA and mature fertile on wheat by Coomassie brilliant blue R250. The results indicated that mature fer-
tile pollens were full of the reticular structure compositng by polymerized microfilaments, and that the
reticular structure of microfilaments were disrupted and broke in two sterile pollens of CMS and CHA ,then
centralized in the middle part of the pollens,no distribution near outmargin of pollens. The microfilaments
in pollen of CMS(T-type) were lower than those of CHA. The study provided new method and thoughts
for research mechanism of pollen abortion on CMS and the function of cytoskeleton and the relationship be-
tween them in wheat pollens.
Key words :cytoskeleton ;wheat ;CMS;CHA

(E#&% 38 1)
Abstract 1D1671-9387(2005)12-0039-EA

Constructions of two DNA vaccines against chicken E. tenella

and their expressions in chicken muscles
Gerileru,XU Li-xin,YAN Ruo-feng,LI Xiang-rui
(College of Veterinary Medicine, Nanjing Agricultural University, Nanjing .Jiangsu 210095, China)
Abstract: The open reading frame of MZ5-7 gene,an antigen of Eimeriu tenella second generation mero-
zoites ,was cloned into plasmid pcDNA4. 0 to construct DNA vaccine pcDNA4. 0-MZ. With the same meth-
ods,the mature interlukin 17 gene of chicken was cloned into downstream of the MZ5-7 gene to construct
an immune regulatory DNA vaccine pcDNA4. 0-MZ-I1.-17 co-expressive of MZ5-7 antigen and 1L.-17. After
being purified, 50 pg of these two DNA vaccines were used to immunize one-week-old chickens with breast
muscle injection respectively. The transcriptions and expressions of the target genes were determined by
RT-PCR and Western-blot respectively on the day 3,5,7,15 and 20 post immunization. The results showed
that the transcripted products of MZ5-7 gene was detectable from all injection site muscles immunized with
two DNA vaccines respectively on day 5,7 and 15 post immunization using RT-PCR. The expression pro-
teins of two plasmids were respectively identified by Western-blot from all injection sites on day 5 and 7
post immunization. The molecular weight of expressive protein of pcDNA4. 0-MZ was 36 ku coincident
with the predicted protein of the MZ5-7 gene while the molecular weight of expressive product of pcDNA
4. 0-MZ-1L.-17 was about 64 ku,slightly larger than that of predicted product of MZ5-7 gene plus 11.-17
gene. No target products were detected in the no-injection sites immunized with any of the two DNA vac-
cines. The results indicated that these two DNA vaccines could be effectively expressed in chicken muscles
when immunized by muscle injection.
Key words: Eimeria tenella; MZ5-7 gene;1L-17 ;DNA vaccine ;chicken



