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i % RFAEGHAEE G Omp25d EE M &, B Kk, RN, AREFAEGH M5 #AEE G Omp25d & g K
TR T 4, 7 8 AN 2 650 bp By B By SR R BT, T B N B A R A H IR pGEX —4T -1 M & 4 fi4r pGEX —-4T -1 -
Omp25d, KA HE P HiZEE £RLHF A FMENEH, F Western-blot 2 # 77 % % & GST-Omp25d & &, &R R I H
H# T pGEX —4T -1 - Omp25d K F HAEHERFAEFRET Omp2Sd EH S UEHRBNEEED S ANAEH
mERERFER, XA RRGMET pGEX —4T -1 - Omp25d Tt 1k 3k #fR, IF LA K AT W & #E4T R 3k, A b i @

SEAEA BTN RERME,
Reghinl FAaw Omp25d & & I F ik
ik ads R378.5; iktrdig B

&1 (Brucella) j&—RhAerE A0 N 27 A 1, &
ThEEE. GEREa 27/, b e E
( B. melitensis ) . 24~ 4 & 1 ( B. abortus ) \ ¥& i & &
(B.suis) 3 2 5] N 8 I B0 & W ( Brucello-
sis) "o ATE R R —FIRATIE T, B E S E N
NEHL R AERL T RN BAEE B 2D 6 1¢TT
(915K 18 2 EE I AR AR R O 1.5 2800, K
] A9 A 65 TR DA 1992 AR 15 T4y Il T, 98 DX gl
K 1200 ZACE, ZE AN A2y 3.5 4, AT E
B A 30 ~ 50 T, B AF AN T T 9 M DA A
PRI TP A 28 B A A E 1 AZonk BB

.54 #MIE R 1 (outer membrane proteins ) ELAg
TSR AL , REUS 5 5 S Sh )™ AR 0 A 5 5
PP, FLRTF T A 65 R AR A 5 B A
B FRRIE Omp25/0mp31 FKRE H, W - TAE 8
TETERY PR 37 BT I B 12 W b st T B AF 5 R B,
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Omp25/0mp31 K j% & Omp31, Omp31b, Omp25,
Omp25b, Omp25¢, Omp25d, Omp22 L FPEH, H o
Omp25d J&—F 35 B AR BT, O H 2 #aIE S 5 1
BRI E AR, W, A SO T gD
Omp25d #5 F Y L A, I8 H: 5 B 31 O i 7 v 3k
frrakik,
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L1 BE#R R R H i 5

AT E TR MS 2 PR F e T o e
TR 0 7 42 1 BT 4 20 = R B, RIBAT A
DHS o WA SR 2R/ AF- . pGEX-4T-1 MR HiAL &
S LT Ry A 2 R A7 HRP ARIC B 404 (1gG) 1
F il 28 w5 Tag DNA S5 | BRI 2E P9 U0 L T4
DNA FEH2HEE0 A A T S oRE AW A w5 i
G R 6 W S e [l i i Ak k3R] & 3L T
AT
1.2 5|9

FR4E GenBank H1 )7 41, 1 A5 & & Omp25d
FER g IX RS (50 3% BamH 1 Fl Xho
I BEYIN 50 , B BV AR ) TR A RS
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P1.5‘ - GAGGGATCCGGAATGACGTTCAAAAATC-
TAC -3’

P2:5¢ = GCCTCGAGTCAGAACTTATAGGCAACG —
37,
1.3 Omp25d EF PCR # 18R RiEH KA E

MOFTEER AT & T MS BRIl 7 55 95 P AR |, Pk
HUBATR VR AR T 5 ml 2 x YT i3 52 3 b, 37°C 4
DG FE A BT mL B0 AR, 50 L Al K E R &
W10 min, B0, B VEAE A BIAR, N LR 519
PCR "3 Omp25d e [H B, | Wi 454 R 95C
10 min,80°C 5 min,94°C 1 min,55°C 1 min, 72°C
2 min, J§¥ 30 ¥, 72°C #E{# 10 min, PCR ;=¥ £y
A0 | CBEDIRE NS , F BamH 1 F1 Xho 1 XU
Y1, 1% BB bie i v vk Rl s Ab I, 54 W)l 90 1
pGEX-4T-1 % {4 % #2, o 2 L 1k 5% b K B FF 1
DHS o, 3557 T2 N 5 % R BUIR P4, W H HE e
e 42 BUF R, A BamH T F1 Xho T AH X V) 4 5E
PRECBH P TR, 26 L Vg 1 Y, BH M SR A 44 o
pGEX-4T-1-Omp25d,
1.4 GST-Omp25d Bt&EBQMFIE

¥ pGEX-4T-1-Omp25d #:4k. & DHS o, 545 T
5mL2 x YT( & %5 %EZ 100 pg/mL) H1,37°C
PRIBEE S PG IR E Ay =0.4 ~ 0.6 B, A
LU E 1 mmol/L ) IPTG 521K, 4k 4L 15554 h,
THESFHE AR 1 mL, B0 EWEE T 50 pl
dH,0 . iFFRTFERINA 2 x ERER WP 75 5
JERE T2 R 2R, B0 R A B T FTDLTE
IMASERFL 2 x EAEGE MR . #4410 min,
1S WL A 4T SDS-PAGE B T % & 52 5
R250 W ge o, LU pGEX-AT-1 75 4844 2y 3R 5 B
X R
1.5 GST-Omp25d EEENRIEZGHRUEHE
aift

GST-Omp25d @& & 6 F ik il
AR K B3

¥ pGEX4T-1-Omp25d % 1k %= DH5a, % 8 T
S5mL2x YT( SE FHHE 100 pg/mL) 11,280 1/
min, 37°CHEPEREFE 14 h;$e 1,100 #42F 1 000 mL

1.5.1

2x YT WIS FRFE S, 5 R TR E 0Dy, =0.4 ~
0.6 Bf, IMAZLHE 0. 4 mmol/L ) IPTG,15 CiES
Fikid ., 4ACHELER, H 25 mL 455 2 ik
(PBS) 4N ULIE, N A &R E 1% ) Triton
X-100 5 HIMAR R RZORIE 1.5 o/LIRSYEE
TRACE 20 min, JI AR H EE0 6 5] PMSF, 22 289
FER 25 mg/L, YR AT, VKA F 40T ] il A A
20 min, 40 000 x g B5.0> 15 min, B 3%, A 0.45
o P JERE
1.5.2 GST-Omp25d @k&-& & &9 44k

K H] GSTrap 1 mL A2 FZHr2li{k Omp25d &
H AL B B AT 18, 2L R AR T
PL0.125 mL/min 3 5028 FaRFE St A, 10 mL
PBS ik, & A 50 mmol/L i Ji A4 e H Ik Bk i
W , 1% (0. 5—1) mL/ 4873 S WA B Tt R v % ok it
W BAWCEREE RIS WL WAARHIFE S 1T SDS—
PAGE, BCA 3L 8 MR,
1.6 {5 GST-Omp25d & H Y Western-blot

BE

F AT 774 A K B XoF B KM T 27 284 it AR
2 SDS-PAGE J5##5% PVDF Ji& |- ,5% i g 5%
A 3 h, ] TBS PR 3 K, &K 15 min, T A
1:1 000 # B Y S i A & BRI g .4 C W E T
&, TBS Y5, A 1:3 000 B HRP-EHi 6
IgG, = RMFF 1 h, TBS/T Y5, DAB W4, g
TRA LR A,

2 gk

2.1 Omp25d E[F PCR ¥ 14 R

PLFEATETE MS BREE[A 20 DNA g, 5k H1 5
Py PLRI P2, P73 24 650 bp J Bt , 5 FUIAHAT (1A
D)o
2.2 FERREEHRMAEELR

W Lk BOseBE A pGEX-4T-1 i, 28 BamH |
1 Xho 1 XUBGUI %7€ (1] 2) IER & , PRECBH A 5 [
HEFT P4 2 F1 BLAST 4347, 45 SRR B gk b Be 5
FAT & W Omp25d 3 H L e 51 B[R] IR 2
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P 1 PCR P Ai 5 8 Omp25d JE 25
I—Lambda DNA/EcoR 1 + Hind III Marker,2—O0mp25d
gene ,3—pgem 7zf Hae 111 DNA Marker

100% , FWBMAHIER . B Ar 45 8 pGEX-
4T-1-Omp25d.,

B2 pGEX-4T-1-Omp25d ik H A%
1—DIL2000 DNA Marker,
2—omp25d-4T1(BamH 1 + Xho 1)

2.3 BEARNREFYINER

Bt & pGEX —4T — 1 — Omp25d T4 & 7F 37°C i
F4 h,HE 3 AT LR FR2 51 kDa A, 5
Hm A E AR/ —8, HEA R ZE AT
fETES

3 37CHERRE GST-Omp25d
il 45 7 1) SDS-PAGE %%
M—marker, 1,2—uninduced and induced cell lysate ov pGEX-4T-1-

Omp25d/DH5a(37°C ,4h) , 3 ,4—the supernatant and the sediment of
the cell lysate of pGEX-4T-1-Omp25d/DH5a (37°C ,4h); 5,6—the
control of pGEX-4T-1/DH5a

2.4 Omp2sd MAEBWAIAMRIEREAL
RIURIR 5 S, KIAE 15C S, BB LR
ENUIRTA ) 1N QES D BN SRyl o [/ S BY 21K A
FIHZ N 2.8 mg/mL [ H ,SDS-PAGE 452 7R,
H5 HME A R/AN—8, 2070 51 kDa,
kDa M 1 23 4 5 6
116 TS P
662 ~ - ==
45 . -
35 . B
25 -

18.4
144 T -

W <+— 51 kDa

4 GST-Omp25d fil & 25 12146/ SDS-PAGE 43#7
M—marker,1,2—the control of pGEX-4T-1/DH5a, 3 ,4—uninduced
and induced cell lysate of pGEX-4T-1-Omp25d/DH5a ( 15°C, over

night) ,5,6—the purified infusion protein.

2.5 Omp25d g5 Z&E B Western blot #& 45 R
P55 T 05 T 24 S B UK 5% #% 2 PVDF I
Je , FHAEAn 6 TR B fo 258 I 37 A, 45 SR mT L Wk 1
BHAE 2537 AEX 43 F-5E 24978 51 kDa (] 5) | 1 Bt
WEK AT T 2 Mt v V) JC AT Ae] 2545 o 45 SR 3R W% il
G5 A G WA NS R R A

1 2

<+ 51 kDa

K5  Omp25d flG 1 Western blot 4344
1—the purified infusion Gst-Omp25d protein reacted with the

rabbit antiserum,2— E. coli cell lysate as negative control

3 Mg

R AMEE ) Omp25d J§ T Omp25/0mp31
R, RSB ETEOMEN—MEAT,
Martr'n-Martr’n 2500 % 3 ke Omp25d FE K 1) 43 F
RS2 456 YT HeLa 4HAEAT J774. A1 20 009 i P 344
B E ST B W E5 , UE B Omp25d 546 B R &N
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MEEIIA K MATEHs Omp25/0mp31 Fk L Fhik
FITEAT & 0 25 1 Bl s T A 3 10 09 A7 76 S o0 A AT
T BRI G EEE S Omp25/0mp31 %K
JBR-E R 1 (BL4E Omp25d) IIFFTERI A K. X
LHE— LRSS T, Omp25d 2 A & 1 1) — M g )
To BRI, MAITE 48 Y, Omp25c 78 B A R B #k ok
IAELE, T Omp25d it AT AT BE R T8
Wi Omp2S FEEA A A L (A, Omp25d 146
PRSPPI ) R 4 g BE AR ST, TCP A sk b, A % 2R
G5, I AR AR 4 7 E " o R,
Omp25d AT LA AT R T 0 928 1 7 T Y
5,

F T A 5 R T L PN 2 A B, DL B T 2 D
My o 5 Omp25d [A]& T4 & @ Omp25/
Omp31 FEAMEE I Omp3 1, AT LG EE R4
PRI G2, [R) B AT DAAFS 5 0 S 1 200 M f 2, 2 A
TR I BRL AL E 1 B DNA 2 1 A R G 3 5
A R Omp31 W] H T AR B E RIS R
Omp25 JRJE A & & B8 1 BE B, A BFog R W, sk
Omp25 JE K A9 A1 & 3 BOw MRS, 7T T 10 & 0
VBRI € B A9 WP . Caro-Herna'ndez 251" g A 45
P Omp22 5 Omp25d ()8 1 47 HLER % Omp25d
AMINE] Omp22 GREERYATEIE L, 45 R 8 1/ TR
BPAE bR, (HJE XOR T Omp22 RBEtk. I LMEEIAH
Omp25d J&—Fp g 7 K+, {HH 35 7 55 T Omp22,
I, FRAT I FRIR T & 1 Omp25d I, hiff—
5% Omp25d FEIZIMTRIEE 7 T A8 FH 2 2t o

ARSI T A A R AMEE T Omp25d 1)
JERZFRIB AR pGEX-4T-1-0mp25d, FF 75 K #F
kT TR IR F IR R A B H R AL
A AR AR R TR RN EAES
TKPZRIRIT S 5 T AL TR AR , BCTEAS IR B 5% vh 2803
REMAEZFM . RAMKRSE SR 15C iRk
(I flA B AT A . 25 R Omp25d f@ils
HZEMRES S T a8, 7 H Western-blot jiE
SERLE R AT 5 A0 B R R LT R R A S il
HEMAMBIIERL, AN Omp25d 8 [T F —
Y B E LA
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Identification of Soil Water Horizontal Movement Model under Drip-irrigation

LI Guang-xia, SUN Hai-yan, LIU Shan-shan, LI Xiao-bin
(Shanghai Ocean University , Shanghai 200091, P. R. China)

[ Abstract] The soil water movement, which has influence on crop development under drip irrigation , is mainly af-
fected by the drip discharge. The transfer function models between drip discharge and water horizontal movement
distance are identified based on the date gathered from soil water horizontal movement experiment under drip irriga-
tion , the particle swarm optimization algorithm has been applied to identification and optimization of every parameter
of the transfer function model. Comparing the dynamic transformation of soil water horizontal movement models of
same drip discharge,the validity of transfer function model is validated , adjusting real time drip discharge is pro-
posed by transfer function model , it can solve the feedback adjusting of water horizontal movement distances accord-
ing to crop root,the water of crop root is supplied availably,,and waste of water resource is reduced.

[ Ke words| drip irrigation soil water horizontal movement model identification
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Construction , Expression and Purification of Gene Encoding Omp25d Protein of

Brucella melitensis in Prokaryotic Cell

ZHANG Lei,ZHANG Fang-lin,ZHANG Liang, Wang Hai-tao, Hu Gang, WU Xing-an, XU Zhi-kai, BAI Wen-tao "
( Department of Microbiology ,the Fourth Military Medical University,Xi’ an 710032, P. R. China)

[ Abstract | To clone and express the brucella outer membrane protein Omp25d, the gene of the protein was
amplified from Brucella melitunsis with PCR method ,then the PCR product was subcloned into vector pGEX —4T —
1 and exprussed in E. coli. It is purified via affinity chromatography purification system. The purified protein is de-
tected by Western-blot. According to the SDS-PAGE, and Western-blot analysis, the recombinant plasmid pGEX -
4T -1 - Omp25d could be expressed successfully in E. coli and the fusion protein could react with serum from Bru-
cella infected rabbit. The fusion gene encoding Omp25d protein is constructed and purified successfully and the
good immunogenicity of the protein with high efficiency of expression was demonstrated.

[ Key words ] Brucella melitensis Omp25d cloning gene expression purification



