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Retrovirus—mediated Expression of Antibacterial Peptide Cecropin B
in Mammary Gland of Dairy Cow
Wang Tiedong, Pang Daxin, Ouyang Hongsheng

(College of Animal Science and Veterinary Medicine, Jilin University, Changchun 130062)
Abstract: We synthesized the coden—optimized gene of Cecropin B according to its natural sequence by
overlap extension PCR, The gene was then cloned into the vector pMD—18T and was confirmed by DNA
sequencing. In order to get the whole mammary specific expression cassette, the gene of Cecropin B was cloned
into the mammary specific expression vector pIRES-Bep—neo which contains the goat [3—casein gene 5~
flanking regulation sequence, The whole mammary specific expression cassette was cut down and cloned into
the retrovirus vector pLNCX, so the retrovirus vector pLNCX-bCP—-cecB was constructed, This vector was
transfected into a packaging cell line PA317, RNA from the vector is packaged into infectious,
replication—incompetent retroviral particles which was then injected directly into the lactating mammary gland
of bovines. The expression and bactericidal activity was detected using inhibition zone assay for the bacteria: E.
coli K12D31, Antibacterial Peptide Cecropin B expressed in milk possesses bactericidal activity which can last
at least thirteen days.
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T W FLEN P ) 5 2 NIAR P B R T BB ik, Bt
FELAE BN s AT BT IRAO 2 22 RH P
o I TR A AR v (R P B T EL B s i 3
LG B3 R — L6 i 8 41 PR 5 AT R 1R R A B
YRR, LR 40 BN 241t H 20 )™ J1 10 4 R, Ui IR A Pt e
AT R R4 AR 2 B AT R I S H RIS

WAL E W FLIRAL T IEH AR BT, FLIR A
JH0 ) 5 /) FLIR PR LR e e e s R 1 /K Ak T
BUAR 56 35 I AR 2 AR 5 2T 5 BRI G SRR A 38 1Y)
R TTVE VI A G INL, WA AN AR AR LR 21
HERAS E KRR, AN E A FL B A LR e
A I AE MR AN B, X AT A5 R FH 3 P 7L IR AE A A=)
SN2 A A 2 R R B e 2 Tl B H AT R4
50, A M HES MM PCREARG T KEPUHIKB
(R HE DAL, A T 0 A3 R AP B IR B 2 I HE (1) i 40 300 4
SO BE, B HTE S AT FUIRA L, ARG I 85 3
LR 2 2R i ) 5 DR A, 308 0 SR B A S R R A
() AR A B pRl IR B 256 DR 909 28 FLE Hh 3Rk A L 3R
FeE (), I 2K, R BUTE IR IR 23 B8 2l AL AN 2 L
RIPTIR S AERL = (0 s o
1 MR 57%
1.1 A4t

TR 25 41 K W FF B4 DHS o0 28 35 52 56 =5 11 4%
KA B K12D31 W 15 o (5 2 20 s e O i 28 25 B
ST L, B L SE IS ER R 57 v Y % 7 471
) B % R 15 % 4K pIRES-Bcep-neo oA 26 3 SI2 56 & fg ¢,
pMDI8-T Je R AR B KIE S AW TREA ) 5 Wi 5
i #: 34 pLNCX ) H Clontech A 7]
1.2 X 33X ]

B PR A N D) EE TADNA JEH: B . TADNA 45
g 55 24 NEB 7~ it s DNA #¢ 12 [R50 & 00 4E 5 s A
] 77 fi ;s FuGENE HDTransfection Reagent 24 Roche 7™~
st s B8 DA ) B A e i
1.3 REAAKBERGH &S wik

1% FH B AZ 41 B A 22 1) %5 05 7 %) GenBank W5k 1)
cecropin B A [ 7 41 & 555 D13 FEAT LA, 1
11 cecB1.cecB2.cecB3.cecB4 4 5514, t Ll M) T
FEA H

SIS

cecBl: 5 -GAATTCCCCGGGATGAATTTCGCA
AAGATCCTATCCTTCGTCTTCGCTCTGGTGCTG-
GCTTTGAGCATG;

cecB2: 57 -TTCAATTTTCTTGAAGATCTTCCAC

CTGGGCTCGGGAGCAGCGCTGGTCATGCT-
CAAAGCCAGCAC;

cecB3: 57 -ATCTTCAAGAAAATTGAAAAAATG
GGCAGGAACATTAGAGACGGCATCGTCAAAGCT-
GGCCCAGCT;

cecB4: 57 -TCTAGATCATTTTCCTATAGCTTTA
GCGCTACCAAGGACCTCGATAGCTGGGCCAGCT
TTGAC

IR T I E AR TR A WA . it 3 Ik

PCR J= M. 75 Jil 58 #E SE DR, 28 1 OB K IE A 2 B« B
100 mM cecB1 cecB2 4520 pl, Ji AN\ ANTP {if 29k [&
4200 uM. 10xBuffer 10 pl.Pfu DNA B4 1 pl, sk
ANEAFRA 100 pl, RVZHCK: 94 °C.2 min, 50 ‘C-2 min,
72 ‘C 2 min, FE— U, 15 5774 cecB-FIR1; 55 2 R
K SEAR [z W - cecB3, cecB4 )R K SEAH, 2 AR &R A
S H ARG, 15 3724 cecB-F2R2; 2 3 ¥/ PCR JX [V :
IS 14, 55 2 IR PCR W74 cecB-F1R 1, cecB-F2R2
# 1 wiEA,94 °C.1 min, 50 °C.2 min.72 °C .1 min, f
I — 5 B BN A A BEAR, I 10 uM cecBl,
cecB4 % 1 ul, 2.5 mM dNTP 2 ul. 10xBuffer 10 pl. Pfu
DNA A1 0.5 pl, IR EARFL S0 pl, 153 S 50N
94 C \1min.50 C.2 min.72 C.1 min. fF¥ 25 )50
A Taq DNA B4 0.5 ul, 72 °C #E{# 10min #£17 PCR
FEMIAR S RN A Y. o

PCR =W 4 2.0% 55 g Wi vt e Ha. 9K O » LA DNA %t
J (TR R G Rl H ) v B ¥ B 18 B S pMD18-T
AT 16 Cik B4z, W & e W) e b K2 3 E.coli
DHs., ¥R AT %W 5 57 22 DUPE LB 3R TR, B AL Bk
WHAT /N 3G 5 B ) 55 e, S5 1R A 1) T 4 IR 1%
T AR N T 3% R FE R A F U
1.4 FURAL L4 T R R A &

PA EcoR1 F11 Xball X 1) # 41 5 R pT-cecB, [F11L
200 bp (1R 7 FE B A J1 B BL EcoRUH Xball XU Y]
AT LR IS AR DN S i A 1 A IR B AR IR B
pIRES-bCP-neo, [M15 4.0 kb [F# A F B, K — 35 A&,
) 2 FL IR A 2R S 1 3R 0K UKL pBep-cecB, 1) # 4% 2k
LK.
1.5 FLHH ARIE 3 TR AR &

LA Nrul K1 Xhol XU Y] H 8] 244 pBep-cecB, A
AT PR AR I FE IR 57 i 45 8 A K A R IR B
SRR TLHE : UL BamHI A Clal X)) 306 5 5% 995 75 4844
PLNCX Ji7 [l # Ak K R B, P i 4 — v B, R PR
Uity AT JE AL 5 IORE DNA PR/ 5 K il 4%
152 BOSTHR (8], D) %2 5€ Ji5 i 44 A pLNCX-bCP-cecB.
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Bcp

Amp MCp

plob p-bcp-neo

iacz

pT-cec-B  cecB:

pBcp-cecB POIYA

1 XEHEK B A BRA LR R REH K pbCP-cecB HIHE

1.6 T4 4 R A6 LK

H45x105 > PA3 17 Al ek T~ 6 FLAN M Tt 15
Y 25 5 80%~90%lf, 1] Roche FuGENE HD #£ 44,
FPRE AR pLNCX-bCP-cecB #4 Y PA317 4l fitd . 54 )
24 h, QUS4 700 pg/ml G418, 10%IfLi [ DMEM i3
AT LS AR TR, 455 3 KRB — Ik, ok vl Hh L R L
P RIEFE G ORR R B3, IR O 3 g0 i, H
0.45 um [MEHRET Yt I )E, JEA 80 “CURAF4H .
1.7 18 3% Fom A R Fe SUIR 4. 27

TE P FLAR A AP 10 2 (1 4e 9y 2F 52 X s
B 5 705 1.6 HP i 2% 160 93 B 4% 7 W DA 2E B SR KR R &2
20 ml, FL3k 71 85 )5 F A 88 B NLFLIRALZY, 14
TS I 5 B 24 hRYIFE 3 ml B A .
1.8 - v 9 A = 4 6 F b 2

R FH B IRAR AL A A S 4% % i 5 24 h
Je WA P IR (TR JHRO K P AT B 1 s e, Ak
TP B A K R B 50wl i N 28 i s K O
A1) 42 CHIE 1% RS 1) 50 ml LB B2 e il
TR AT 4T 4L, BEFLINAN IR 25 ul, 37 C i R8s
It VETE S BE R IR WIRE R )
2 BERE5SH
2.1 REHAKBAR 696t 5%

DA & 4E { PCR {3k £3 5¢ 24 1¥ DNA v B, PCR
P15 28 2%Bn IR B e i FRLVK, 8 K2 200 bp 4 1] W
B 412> IR () DNA 717, K /N 5 F #7554

2), #E R PCR F= 9 J ve [ 21 pMD18-T 4044, H 41
JiURE H BamHI F1 Xbal i U1 %5 52, 25 R a1 3 s XL
B ) J5 HH B 200 bp 45 5 4541, 5 TE BN v BOR/MH
5 D25 itk —DAE i, N T8 it R Ze i Ik B 28
R (A% TP R 7 41 5 v A TR

1 2

2 REINE R B E & 2% IR A5 ¥E AL f ik
1.DNA Marker DL2000; 2.PCR 4%

2.2 FURRAH R4 i ok HAk e B E

P PR IR IE DR B ) 28044 pT-cecB Y] T[R4
Ji o e 380 LA 5 1 244 pIRES-bCP-neo [1) 2 v B A7
o AR N A S G S VN N AR
pbCP-cecB; K 7 4 1% & 11 )3 2l 1 P w1 Ik Ak R R IA
7T NN 7 DU 2 ST R N Y VA A ER AT BUIE 2 S T
BRI, T AT BRI D) S 0 5 L 4, 508 IR
AR 7 ) i % A pLNCX-bCP-cecB.
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1.DNA Marker DL2000; 2. TE41 5tk 1 (D) 40

3 TLLTORL 1 4. 4T 2 MR YI =4 5. T 410k 2
23 RERHKB ELHHFRF0GLE

] I SR B B Qe 4 i PA3T ), AE
G418(700 pg/ml)ffi e 447 & 10 K- A7 Kt 4 i e %
WAy R R R, AR 7% BIGE T-20 C.
2.4 FREKLFSURA LR S FE B IPE EE

T SN 4 BE IO W 2F R B RO R B S

1 2 3

& 4 EEBAREBYIFIHNEEER
1.DNA Marker 2.7 421 244 pbCP-cecB WG )
3. T4 A pLNCX-bCP-cecB [FIEH) ™4

1,3,5,7,9, 11, 13 RGP I, R 5 B FLKd
A I CRF AL I RE B R 25 wl) S vb B0 8 Bk 1) 300 v
T, BUK A 3 KDy A R B, 45 51 (B SH R,
FIT AT B2 AR A S iy W 380 T 00 1 P 0 S R
S5 WA B H B R B, — RS R 13 KA
F.

5 BN RHRE LD AN S I REARRENFEINRELE R
1V SRR AT WHRE ; 2-8 MU 1VES 5 45 1235379 11,13 R WORERS R B A F i im0 2R

3 g

R A PR L B I R, X6 T3 SR (K L AT,
F B A B T T B ) DA S 8 H] PCR J7 ik
I 7 2 R iR SR A iy HL ) AR 5 {8 F x5 DAL 3R AT
AL, AEER T ISARIEAR I S A, A2 5 K U 2t
DU AL OB 2, by 1 A e dX — i L, 2B R S B A fif
PCR £ e A5 e 4 AN AT 5 B AR 2 VBN 5
B v B 2 5T DNA SR Bl ) 8 AR i
5 SEAH PCR N, 19 51 T 58 BE (1 R e U Ik B K: DA
J1BL B g 13X )L

FEARZ IIPTR IR R HURIK B (PR S 118
WA PSSP IR0 15 2 04 4 kDa, X 4 2% [GRH L
PRRI 22 FRB R RIS AT SR I DU, FEDT IR T

X ELAZ AR L JC AR AE 5 100 °C 44 30 min {75 R FF—
SE (R T LI AT AN 5 AR 2 11 i AN R 1 i K
0 N0 01 R A0 W S o et s A E N
SERF R (HE TR UR IO — b T 2 Ik
RAP I AN T ER %, 7 BAL, P, N5k
AR B v, AR P 32 2 SR PR DAt G R P T
REJTVE AR B DU IR AT 5 2847 i S IR 2
7 BRI PR 5 I s SRR T 0 A Pl S P TR TR A
FIT 388 2] (¥ 25 b 1m0, RES 257 Y HAT 58 4 RIS TR K
2 JHHE 0, AR 22 LUTI I S 36 v E0RE e v IR L R AL
ZURF - I R E BR B RS FUBR L DU Ok R AL P
JO, SEBR 45 SR W TS EE 2 BORL IS B B DR PR AR LR
AR BENS RABAARFELIN [0 L0, o 1 i pdX — il L, 28
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FA IR T AT PR IR DR 3RE ) 1 1) 390 4 SR 0 B9
B L F A R SRR BE (R KT BRI DR R ]
FUIRZL A0 FE DR A b, A 45 SRR B, 23K 7 )
PEFFEE RS 13 RAUSRFEAR, SCBL T ARF S RIS, X
NRR WA FUIRR BT ia 7 k54t 7Rk Hdls,
LRSS T LR A S g A DU IR B E T
LT A A o
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