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Cloning and Expression of Cecropin Gene in E, Coli JM109
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Abstract; Five 50~70 bp DNA fragments were synthesized first and then proceeding to 3-step
PCR amplification using fragment piecing-together method to get the final full sequence. The
fragment was cloned into vector PUC19 and then transformed into E. Coli JM109. Recombinant
plasmids were analyzed by agarose electrophoresis. Finally, it was confirmed that the
recombinant vector of interest has been transformed into E, Coli JM109 . Transformed strain was
fermented in a shaker under the induction of IPTG. SDS-PAGE electrophoresis of purified
expression products contained the specific band. Analysis of fluorescence chromatography
indicated the composition of target protein is consistent with the expression protein, and cecropin
was confirmed being expressed in E. Coli JM109. Inhibition zone experiment indicated that
expression peptide have substantial bioactivities.

Key words; PCR amplification; fragment piecing-together induction; SDS-PAGE electroph-
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Ay R R AT R, R R E iR
MELSTE FRRERBMERKERS BER
T DNA B AT AR F I A 7= 1 9 16 v BK A 40 8 .
BHRTTHSE T EFERHEN, XURREK
ERTRREM— KRR, Bachmair A4
RIBEBKIE E. Coli FREFEHHE I EHK
512 308 3 7E &% 3 {4 ProtParam Chttp;//us, ex-
pasy. org/tools/protparam. html) ¥ 3 89 i & Ak &
E. Coli PRI, AR RAR L FHMMA 10 h
RTB BB FRKE, RE® CHERMT 6 4
HERERRTFFI.

BeyEE 2R 235 bp, HHE®I 5 41~ 50~70
AEH DNA . BN Z S PCR Y HREL B2
HEE XHERHTUERITBER S M ENH
WA TR o] LUt EF B R R B R
BEMFI, AIREBRERTFFIINRARE—FBE
RFE.

1 HHE

1.1 SIREER

S5&ZDNASIY R EEBEYTIRAF
AR
1.2 HEA DNA &R

PuBREBWA LAY TELF, DNA
maker . dNTP 3l § 4% 45, R EWRAA WA £
WAEFEYARAR. ARASHN=SHS, WA L

B—:1) MR A Seq2 M Seqd HIR
B R 8 Seq2 Fl Seq3 B AHLAR > 4 R AL, B
%% .95 C/EE 5 min, 7£ 10 min HW E E 55
C,72 C{#¥R 5 min,1 MEFF. It DNA E MK
1. 2) PCR Y3 i : 184 Seql.Seq3 & DNA %
R 1 B A RELAA R, Seql 1 DNA AR
PFTEMHF PCR 5. PCR R A &4K:94 C

Seq2

Seqt *‘ \ l I
e ——

EcoRI Hind III

Seq3

2F 5|

30 5,55 305,72 'C30 5,30 &I, M H Fragl.

B A H Seqd T Seqs WP WK R,
Seqd 1 Seq5 BB =L EM L. BERKMH .
95 ‘C4#1 5 min,7E 10 min B H E 55 C,72 C
{18 5 min,1 NMEFF, 1k DNA FEMHE 2.

B=4 V8 Fragl EHH 2 A SeqS IR K
MAEE,PCR £&1{:%:94 C 305,55 C 305,72 C 30
$,30 MEIF. AR B 235 bp B BHHFF.

1.3 AR . BLRE

HindIl . EcoR1, PUC19, T, i% ¥ & . X-gal. IPTG
BMEEENT,IMI00 HEEFELESRER
. SRR RES BICERI6]. B A R B R AL
% Hind[ll .EcoRI ¥4LJ5 , T ik £ 3+ 7 & 2] PUCL9
L. BBEH BB PUCII_Cec; R “CaCl, R ZSH
IRE"IRE AR KB FF B TM109 w, LA 2.
1.4 HELULTFHEBRE

BEMHELTFTFNETEFERN LBERELR
.37 C33% 36 b, AREEET 10 mL MEXRHF
BEM LB WiikEEEP (50 mL KXE),37 C.180
o/min BEKRE SR HERSE 2% EHTFME
B E (100 pg/mL) B Wk SOB &,
37 C.200 r/min }&Hiﬁﬁ,i—'ﬁ ODso 5B 0.5 &£ F
Bt , & IPTG ZER WK E X% 0. 5 mmol/L, 4 4E &
BSh&IERE XEBRT 5 000 r/mn B4 10
min, Y0 B 1.

1.5 HHHRMEN.EZE

BREFHEERBRRE PR PBO B 3
W, HMA 20 mL PBS W HER. EKB &G TEN
5 min, XA RK 5 s, WA 12 000 r/min B> 15
min, BILIE. A PBS %%ﬁﬁ&&vﬁﬁ ODyg 70
F 0.05,8R)5 12 000 r/min B.L» 10 min, FLIER K
. A 2 mol/L IRRGREBEURERE
B,ER 6 mol/L REABBREBALRE, LR
B, LEBNMESHNEA.

Seq4
Seqs

EcoRI

1 2EHEPCR I MFAERME(Seqd 5 Seq5 HREF3)
Fig.1 Flow chart of full DNA PCR amplification
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Fig.2 Vector construction chart

KRB, TIRR A=Y, FHBAE R RERW, R
TEEL. R TRERS. A THARBEHOHE
¥1L#y DNA B, 172 FFIMT HBARANEE.

1

MY FHRE 2 000 HERSERNEE,
EE/ERA SDS-PAGE Bk S EBWEH,3
e ST Ay VR G I 1B BRBE L 43 S B, L R B vk B 0
4 3,10,20 g/dL. B3k /5, B R IF R TR AR,
AZXEZERABMAAENES 1100 TEEE
BAR, M &M HBHEHE: 4 0 mm X125 mm
C18, A& 1. 0 mL/min, KB WH B LB K
340 nm, & FF K 450 nm; FEHAH: A A RERH
BOBHIBRAR. . FE.ZHREER.

1.6 BEEEE

RAMEEES % ERERPTEEE MR
B KRG 259221 (Escherichia coli 259221) {55
YR B (Salmonella typhi) K B F T & (Ba-
cillus subtilis) | 4 3% 6 3] % BK B (Staphylococcus
aureus) MM = & FF & (Bacillus thuringiensis) i G
GRRTPEH PO RE, RARBEEEEN 0.5
mg/mL, 3B T A /b LU B B A 2 F 29 {H (mm)
FR,BREMENR 10 L, HUBRFHFEEERN
X HR.

2 #R5H#

2.1 DNA K Ef#y PCR ¥ i

HUEBREREK ST RO LB -NE=S
RR,&FFIELTHER(LE 3). HERREF
BE,455% DNA BRI, MEHREHLTE, B
WP TH &SI 9. L85 Wk 5-GGCGAAT-
TCATTAATGAT-3", F #58| ¥ % 5-GCCGAAT-
TCAAGCTTACCAT-3, F| Fi X 5 &5 i B i 5
K RY DNA BTV % v ERIEE
BREXMTEHEN R HE LB XBT HHE,
A 4,

B F Seqd M Seq5 HEATIEM KR RE — - 1E3F

2 3

bp

1543
994
697
515
377
237

1. DNA marker; 2. PCR i DNA; 3. 3
B3 2RROBKE
Fig.3 The electrophoresis chart of full sequence

2 bp

1. %8, 2. PCR 3% DNA; 3. DNA marker
4 FIFHEHEKE
Fig. 4 The electrophoresis chart of amplified full se-

quence

2.2 REME HLEE
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50 X 4% #8 T X #% ¥ R

HAE BRIk R A 219 bp EHNH H I
(LA S, 5HREX B, UAXRERERE LY
EES PUCI AL EHRNH EWEY TR
LAAMF UFERRVAZEERSKXERER
DNA KB —3.

L HAMERRE, 2. WAKNEARN, 3. DNA marker
M5 REMKK DNAHELRNE

Fig. 5 The verification chart of recombined plasmid
2.3 HUTFRHRBRE

A SOBHENABREEREMEATHEER,
pH 7.2),37 CiR#E 3 h /5§ R BEMB A ODgyo E X 2
0.5, Bk K8 4F. Wi IPTG ERWE R 0.5
mmol/L &, 8 B KRB B IE M i K&,
2.4 BHIKMABEEE

SDS-PAGE H kA&, AN I FHEN

£ 23%
ERRER .
1 2 3 4
H I3
44— 6100
i — 3500

1 HERLTRBHERM, 2 v AT LWREE: 3 VR
W 4 LS RN F R B
B 6 SDS-PAGE RRRHXME
Fig.6 SDS-PAGE protein electrophoresis chart
£1 ENRRRSNOXBRMSBRN
Tab,1 The difference between the experimental and theoryti-
cal analysis for target protein weight percentage com-

RRS/%

wWER HEicd TRME|AER BM XRE

Asp 1.59 1,62 Tyr 2.18 2.20
Glu 3.53 3.51 Val 14.10 14.08
Ser 2.53 2.55 Met 3.59 3,61
His 11.20 11.18 Phe 5.96 5.94
Gly 5.42 5.4 Ile 7.89 7.91

position

7 200 Egmﬁﬁﬂiﬂo—ﬁﬁiﬁﬁﬂ:—ﬁ(ﬂ@ 6). Thr 1.43 1.41 Leu 12. 63 12,61
e%ﬁﬁﬁ%vﬁiﬁ!ﬁﬁﬂﬁﬁﬁiﬁﬂiﬁ%#-‘ Ala 11.79 11.81 Lys 10. 56 10, 56
N,AE7ME L BYREERKSEBERTHR Arg 4.19 4,17 Pro 1.39 1.39
o0r
2
]
&
8
10
0 1 I 1 1 1 Il I I Il
0 2 4 6 8 10 12 14 16 18
I} [B)/min

W7 KEHXERIIFE
Fig.7 Analysis chart of amino acid fluorescence chromatography

2,5 EHER
RERN LAHBEHAEBRUERRO LGRS
R W (Staphylococcus aureus) , M /P B 4 %

iR ¥ (Salmonella typhi) , T 8 B A/ 5351 A
11.3,5.7 mm, S HEEHWEEELE 2.
(THZE 80 )
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E-#RE5ERGOAMMBERIER. SN2
SBCJE B4 ok I3 7K 3R B 7 R 55 P o o A 8 Nt
gL bR BT E, KEARANEE. RARK
BN INE XS A A& TR AR EHRE B
ERER, IR0 EG EERRTFIAEL A
5 B BB BOK REB X BB R = R R .
£2 FTAXKSMNAGNKBRAERNEGE

Tab,2 The influence of different samples on the quality of
ECMP

o R"E/ Mg/ Wi/ W/
% (kg/cm) cm (kg/cm?)
A 75 0. 893 0.9 0.235
B 69 0.911 0.9 0. 244
C 78 0.878 0.9 0. 229
SEXW:

D) ARk KRBy 3R 5 R R AR
Y, EMREREUENRAMENEZR TR
Ji& » (B L P AR RS B o LA B FL AL T AR 8 1 238 TR
BE. FRIBEUR B4 EO 15% MBI &5 8 bk K
KRBT G AR, ARt U Rk
AWM E AR RBWEE T M T RALR.

2) EEL/E M A ok K SR B X A R A 9 1R
B RFE A G BER S, B LWk B TE, K
ERBEABE . ABRT FOK: 5 —FHE, b
BOK RN P & 8 B R, AR E
RENARKBE KRRy BTSSR RRREN
—FhFT B 3.
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Tab, 2 Antimicrobial activities of expression peptide against

several bacterial

& ® G'/G WHEEERL/mm
KB AFH 259221 G 6.1
BHRYITRE G 5.7
WMEFRTHE G* 10. 6
EREHHURE G* 1.3
HrirH G* 9.53
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