¢ %% Chinese Traditional and Herbal Drugs 3% 46 % 25 11 # 201546 A + 1661 «

A7 Actin EEE KB E S SHERIE

oA FAKR kxEE!, AR, Teia”
1. MR RS AR A, R WP 471003
2. W RIRHE R AR, W 1B 471003

W E. B WA 2 Paeonia lactiflora Actin (PlActin) FE[K R K R IEE ALK, 04k PlActin J& RIAE KJAT B A (1K) s sl ik
&, Ak FET PlActin 5K cDNA J¥ 51 K& JFUAZ R IZ AR pET-32a (+) £ B SFH, Bvh—5%F 5> A 446\ BamH I
1 Hind TIT V)AL 5 HE T PCR 514, T RT-PCR HiR W 70 k% PlActin ZE[H; A BamH 1 M1 Hind IIT XUEEY) &40 Foke
pMD18-T-PlActin FHJ5UA%X R IEE A& pET-32a (+), ELRIWalifh H RI3ERA S Eidk, &8, SN HE% PCR. ki PCR Al
WD) % e M T pET-32a (+)-PlActin, %t BL21 (DE3) BFRIRTFIERRIE THRER; 43 E 7 25 57 N 2E-B-D-ii A
FIBER (PTG WEERE . 175 T 1 W A G 25 S 60 4 S R IE I TR % ,  15F PlActin JERIE KT B K IL, SDS-PAGE
FYk 5 D R250 Je a5 Hl 4 T IRF LR AL Actin SR AR IE R, R WIakEl7 45 LK PlActin 5 HIW/F5158
A5, HHGISX)FH] (CDS) R kIhifA T BamH I f1 Hind 111 BEVIAL A RIHAHEE T A 25 5% R IE 8 14k pET-32a
(+)-PlActin; i#5'%51 IPTG FIsR AR 0.1 mmol/L, F52 M B IAELAE L (Ago) M 0.4~0.6, HAERIEINEIN 4 h. £5i8 1
AT PlActin 2 [N R % R 1E 344 pET-32a (+)-PlActin, #3577 PlActin £ [KI7E KA B P i m R iS4 R .
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High-level expression of Actin of Paeonia lactiflora in Escherichia coli
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Abstract: Objective To construct the prokaryotic expression vector of Actin gene and to establish the high-level expression of Actin of
Paeonia lactiflora in Escherichia coli. Methods Based on ¢cDNA sequence of Actin of P. lactiflora and the polyclonal sites on the
prokaryotic expression vector pET-32a (+), a pair of PCR primers whose 5’ end was inserted with BamH I and Hind III, respectively were
designed. Subcloning of Actin was carried out using RT-PCR technique. The recombinant plasmid pMD18-T-PlActin and the prokaryotic
expression vector pET-32a (+) was digested by BamH I and Hind III and the objective gene and the empty vector were purified. After ligation
and transformation, the recombinant pET-32a (+)-PlActin, which was characterized by colony PCR, plasmid PCR, and double enzyme
digestion, was transformed into BL21 (DE3), and the engineering expression strain was obtained. The expression of recombinant Actin
protein in E. coli was induced at different concentration of inducer IPTG different bacteria density, and different expression time. After
SDS-PAGE and Coomassie brilliant blue R250 staining, the dry gel was prepared and the expression level of recombinant Actin protein was
analyzed. Results Subcloning sequencing result showed that the sequence of PlActin was exactly same with the objective sequence and the
5”and 3’ ends were successfully inserted with BamH I and Hind I1I sites. The prokaryotic expression vector of Actin gene pET-32a (+)-PlActin
was constructed successfully. The best concentration of IPTG was 0.1 mmol/L and the bacteria density Agyy was 0.4 to 0.6. The optimal
expression time was 4 h. Conclusion The prokaryotic expression vector of Actin gene pET-32a (+)-PlActin is constructed and the high-level
expression of Actin of P. lactiflora in E. coli is established.
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7j 74 Paeonia lactiflora Pall. K Aj 2§ Fl
(Paconiaceae) j#4)E Paeonia Pall. ~jZ454] (Sect.
Paeonia) ZAF/EfEMEAKEY); FRWHMESS, 7~
R AT R N A2 e SR, PHk
My 8RR, WS ST, WETR. BRI E.
FHE eSS4 By, RA R BUR. B,
iR AR kI PR S5 P, Actin 21
e A b R I — R B 4 e e, S
(RIVF 2 BP9 2 W32 R (1 A7 A TR ™ L)
HH (Actin) 2R ZEEZ—, M 375
NSRRI G A FIPIR Actin ZUHEIR 741 (1) [
JEME ] E ik 70%~100%" . Actin FEAEAE T-41 )5t
W RN AR L ) R B Ry, S S A )
A, Qs ARITR. AREESERE. R4
Koo PAFRINHENE T LA S Mot S A B iR, k%
FLAZ AW Actin 5 B EIE R i, 55 0% 2E W) Actin
W2 Actin JERIF GRS, i~ EZFh Actin
SRR, FLE5H B2 RENE R T DR 2 A
WIFLRIAMEY) Actin JEF FRIE B EATA LRI T
(e, ACLEIZ]5E % T PlActin JE[K] cDNA 7
HIFTRIZE R DNA JFHIP, gt 25 FFJEAT 25 Actin
(PlActin) FEPRI[FDIRESTE T — € HEdili. BT Actin
s AR 8] [F P A AR AL, AR ME D) B sk
IR RRE S 1 Actin 527 0AUO Sl AR ST 5T 56 —Fh
R P B R P 2 1 0 A A P ) A o A R
AR R IR T B KR
(PR A AR o 1 AR T TR AR Bk
MTZL T i, il THEAREA. m8E 5
PR 5, DRI AN R ik (R 1 i R 40
PRI, #4058 T PlActin B R 5% R IA R AATIE X PlActin
W EAE R B s SR ISR R AT TG, R
~—20 PlActin D) RERFFTBEE T 2t
1 #MR5AEZE
1.1 #R5IRF

FER B PN, 28 b PN el i el 2
IS IE AR % 52 A2 Paeonia lactiflora Pall.. DNase I
kit Primer Script II 1st strand cDNA synthesis kit. DNA
BRI & SPE#k ik pMDI18-T. DNA Ligation
Kit Ver2.1. BR#FEANVIEE BamH 1 A1 Hind 111, DL
2000 DNA Marker. £ /it Marker. 5P 3&-B-D-fitft
FFUBHT (IPTG) ¥ H R4 TR OE) AIRA
T]; EfREL KOD-Plus DNA AN HA TOYOBO
NFEFE R KA FERE DHSa Al BL21 (DE3) A&

JFHZAIL B pET-32a (+) HIASER S IRAF HAR
T8 A [l m it 1 oy Aot
1.2 51¥git

FR i A U HE 41 50 % 1Y PlActin ¢cDNA % %)
(JX310002) J J5tz B %k pET-32a (+) B2 %
A 4, M Primer Premier 5.0 244 vt X4
St PCR G190 9718 PlActin JE K (1) 4 i [X ¥ 51
(coding sequences, CDS), I b FiE5 | #1453 il 4
AN T BamH I 1 Hind II B )47 55, 514
5’-CGCGGATCCATGGCCGATGCTGAGGATATCC-3
F15°-CCCAAGCTTTTAAAAGCACTTCCTGTGG-
ACA-3* b TR IE R T OB
1.3 PlActin EEAY RT-PCR ¥ 1% . =F& %N F

ATPAEIE R RNA L. 4tk ) cDNA 5 1ks
WSOk 7 AT . RT-PCR 38 SAAR A 50 L,
5 uL 10X 20« 5 uL 2.0 mmol/L each ANTP. 4
uL 25 mmol/L MgCl,+ 10 pmol/uL b 51414 1.5
uL. 5 uL cDNA. 1 uL KOD-plus DNA 2 4. 27 pL
ddH,0. PCR " #4FLFE N 94 CHALYE 2 min, Fifi 5
98 ‘C. 10s, 54°C. 30s, 68 °C. 40s, 3t 35MF
W, JERHT 72 °CL 7 min SEAH 1 %5 TR HLk
Frill PCR 97384

HIWRER S5 S pMDI8-T HAEE %
R DH50, N H#7% PCR. ki PCR X
BamH I HI Hind 11T XU 1) %5 58 H BA PR EE 20 7, Ik
— AT P A B .
1.4 PlActin EF [EZFTIEHARI1DE

I BRI P 1) BamH T A1 Hind 11 % FH 2 5
4177 pMDI8-T-PlActin FlJ5Ui% 1A 444k pET-32a (+)
AT, B ER e re vk im P e [ 7
16 H LR PlActin FH R R IE 8k pET-32a (+),
SR JE NG = AR RS A KA DHSa
BT A, WATESH 100 pg/mL &R EH R
(Amp) A A LB PR AT AR 77 Smvs
PCR WL, PRHCPHPE A 6 e AT 77, S0
KA T Bk PCR AT, #iE—22 H] BamH 1 #1 Hind 11T
KUV S » %5 P FH M FE41 7 pET-32a (+)-PlActin
¥4 DE3 RS2 AU, RGN RL TR
1.5 PlActin EAERMEZFTIE. BIKENET
B ol %

FRHL 1 AN FERRIE TR0 V%, B S
mL % 100 ug/mL Amp [¥) LB Bi3#4krh, 37 Cibk
R W1 mL AR TR RL TR R R,
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A 49 mL % 100 ug/mL Amp ] LB £5725611, 37 ‘CH;
FEERAMERE (LL 600 nm AOEERIR, Ag) 1&
0.6, 1 LB BR3P IPTG, {FILZ9REN 0.6
mmol/L. k42557 4 h, B 1.5 mL 1##, 10 000 r/min
25,0 2 min, WERE R T SDS-PAGE HLyKASI o

FH 200 pL 2 X SDS [ 2% i A 77 b 440
100 ‘CE# 5 min; B 10 uL HF H KA
SDS-PAGE HIUKIRIIRAAIEA 4% 731K 10%,
RS 60 mA 1EE 1 he HLMkoeEE G Rk, £E 60 C
K A 2 Ey Al R250 44(f 30 min; 60 ‘C /K%
i 3 h, Rt )5 TR . F SDS-PAGE
FLUKBE ISR 2 5 b FL UK S5 RRAR IS X PR B B AR B T
T H M £ B KRS 5 min, AREEL—K
PERSACE T o Rt b, RS, ¥ SDS-PAGE H
VKEERE T gersal b, H EFBCE IR s, i
S, K BEEAR) 2 A28 o B2 A B R AU ek
T, BT=# FT 3~5d, felikseaeTi
Ja T R IFARALRAE o
1.6 IPTG ;REX} PlActin EHE B RIZSHIFN

M REFRIG 50 mL FE R TR B B AR A
0.6 I, I IPTG L5135 0.1. 0.2, 0.3,
0.4. 0.5, 0.6+ 0.7. 0.8. 0.9 mmol/L. 37 ‘Cii5%
ik 4h, B 1.5 mL #¥H T SDS-PAGE HLik, 77
T A TRER B B R AL Actin RAMKIE R
1.7 BE{RFEER PlActin EAAERRIZENEMN

MY RKEEFRN 50 mL FE A T RE R B AR R IA
0.1~1.1 IS IPTG 229K %0 0.4 mmol/L, 37 C
753215 4 h, BUH 1.5 mL #H T SDS-PAGE FHik,
YRR TRE R S A R EAL Actin 25 (AMRIA & .
1.8 FSAFEF PlActin EAAE R RIZEHEMN

MY REEFRA 50 mL FE DR TR R AR R A
0.6 i}, A IPTG AWK EE N 0.4 mmol/L 55, 77
BIAE 24 5. 104 204 40 min 2 1. 2. 4 h I & HUH
1.5 mL BT T SDS-PAGE Hiik, /0 HEDd TR
MEETEY Actin A MRIL R,
2 HBRE5NH
2.1 PlActin £ H #YIE 52 (% K& M+

M RT-PCR BRI 3 H T PlActin SEA]
PCR ¥ (& 1-A), PCR P kNS TiE—3%L,
fir % A PlActine PCR /=¥ & 2lifb )55 v % 2 ik
pMDIS-T #4%, ZHi7% PCR ATk PCR #1975 (I BH
P E 47 pMDI18-T-PlActin #f—2>H] BamH 1 F1 Hind
T XU 45 » UL Lk &5 TR 5 T 4 SR e A — 5K

(] 1-B), £ KI5k T PlActin KA. Py 4
] PlActin 5 PlActin cDNA J£%1 (JX310002) 584>
—3, H CDS E RGN T BamH I (GGATCC)
Al Hind 11 (AAGCTT) BN AL, BEWHT F—F
PlActin 5 AL RIS AR IR 3 o

M 1 M 2 3

5000 bp
3000 bp
2000 bp
1500 bp
1000 bp

750 bp
500 bp

2000 bp

1 000 bp
750 bp
500 bp

250 bp
100 bp
250 bp
A B

1-PlActin [) RT-PCR §"#  2~3-Fl 1 FE 4 T pMD18-T-PlActin/
BamH [+ Hind 11 XAV 5E  M-Marker

1-RT-PCR amplification of PlActin
positive recombinant by BamH I and Hind II  M-Marker

2—3-characterization of

1 PlActin #J RT-PCR # 18 (A) RFHMELF pMD18-
T-PlActin/BamH I+ Hind 111 WEGHILE (B)

Fig. 1 RT-PCR amplification of PlActin (A) and
characterization of positive recombinant by BamH I and
Hind III (B)

2.2 [RRFRIEEK pET-32a (+)-PlActin BY93E
pMD18-T-PlActin A1 pET-32a (+) £ BamH 1 I
Hind 11 XD, RIS H 35 R PlActin FH25 2044,
AR IREE (B 2-A B) IERERAESR, LA
TR DRI N . 3 E = AR AT
DH50 /&2 &40 i, LW PCR ¥l o, $2HX
FORLHEAT JFURL PCR A (1 3-AD, Pk —2 H

M 1 M 2

5000 bp
3000 bp 2000 bp
2000 bp

1500 bp 17%%%';"

1 000 bp 500 bp

750 bp

500 bp 250 bp

250 bp 100 bp

1-JAZ RIS M AL R 2- H 2K R PlActin 20461
1-purification of empty prokaryotic expression vector 2-purification of

objective gene PlActin

2 ERFEEHARBHER LK EY
Fig. 2 Purification of empty prokaryotic expression vector

and objective gene PlActin
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BamH I #1 Hind IIT XUEG ) %5 5E (18] 3-B), HLUKZ R
FEEHANS 737 UK D) =) 5 IR Az Rk Bk
KN, AN 7 RN R D) = 5 H AR
Al PlActin [R/N—31, R A% RIS S {4 pET-32a
(+)-PlActin A I o

2000 bp
1000 bp
750 bp
500 bp

250 bp

100 bp

1~ 2-J R RIBEARM TR PCR %58 3~4-JUERIL AR
BamH I il Hind IIT U] %58

1—2-plasmid PCR characterization of prokaryotic expression vector
3—4-double enzymes digestion of prokaryotic expression vector by
BamH I + Hind 11T

B3 JRE#FIEH KRR PCR (A) & BamH I #0 Hind 1T
WEILE (B)
Fig. 3 Plasmid PCR characterization (A) and double

enzymes digestion of prokaryotic expression vector (B)

2.3 PlActin ZEEREXKBHEPHIFESRIE

%se K FE IE B 411 pET-32a (+)-PlActin %
1k DE3 BPRIK 2540 i, 3RAG IR IL TR W .
PRI 1 ANRIE THEEREE, 37 CHRIEIRE
& 2%ARRALL Y KT, friA® ik 0.6, 16
LB ¥ F &P A IPTG, I ZWKE KR 0.6
mmol/L. 4k4:459% 4 h, SDS-PAGE HLyk & il i
SR, mE 4R E, 5RESEPIER R
FHLG, 35S TR S & AR BT — M
TR N 60 000 FIHTE H, KW PlActin T4
B FRIEI .

97 200

66 400

44300

29 000

1-BIPEXT I 2-IPTG 43
1-not induced 2-IPTG induced
E 4 SDS-PAGE Bk PlActin £ E ARG E PAYFIA
Fig. 4 Expression of PlActin in E. coli detected by
SDS-PAGE

2.4 IPTG iRE 3t PlActin EAEHRIEENEIT
MBS TTLLEH, WERITE IPTG WKERRE

BT PlActin FALE IIFRIE . MWITL AT

IR R 377 IPTG 3K E 4 0.1 mmol/L.

M1 2 3 45 6 7 8 9 10

97 200

66 400

44 300

29 000

L-FAEXT . 2~10-IPTG RS04 0.1. 0.2 0.3. 0.4, 0.5, 0.6+
0.7+ 0.8+ 0.9 mmol/L
1-not induced 2—10-IPTG at concentration of 0.1, 0.2, 0.3, 0.4, 0.5,
0.6, 0.7, 0.8, and 0.9 mmol/L
B 5 IPTG KEX PlActin BEAERRIZENFN
Fig. 5 IPTG concentration on effect of expression level of

recombinant Actin

2.5 FESRAEFRZTES PlActin BEEARIEE
oAl

M 6 FTLLF Y, 755 I 3 v b A A
0.1~1.1 i, PlActin FAE (1A mRRIE, M6
TR 0.1 354 0.4 I, H4] Actin &
PR IA S ARAH NI, 18 R AL 0.4
BINAE 1.2 B, Actin 2% (I RIA B IEARRHE E
I, A0S RS UA TR AR 2 R 0.4~0.6.

M1 2 3 45 67 8 9

10 1112 13

97 200

66 400

44 300

29 000

I-BIPEXT IR 2~13-Agoo fEZ3 7120 0.11 0.2, 0.3, 0.4, 0.5, 0.6.
0.7. 0.8, 0.9, 1.0, 1.1, 1.2

1-negative control 2—13-Ag 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9,
1.0,1.1,and 1.2

6 FSREFIKRZEN PlActin EEEHFTEENTIN
Fig. 6 Bacteria density on effect of expression level of

recombinant Actin
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2.6 FSEEXT PlActin EEERRIEEREN
MK 7 FTELEH, A IPTG 5% 2 min J5,
PlActin S48 1 B E R IA ;s ZEAS DI 2 min 22 4 h
W, FERIA B 1 R R IR LB AR R — 2L
H i TR TR A, Ok pE E w2, T
AR S HIEN A 4 he T PlActin T4 2K
FI7E 2 min PRI GERRIA, HEMNZ 20 8 ) 32 22

F M LA
M 1 2 3 45 6 78 9

97200

66 400 - ok @b Pp——
’-'”....

111111 1)
- v

44300 *‘_ﬂ“ﬂ“”'
. EF K B K o - -

29000 . “ - L] “
) e} -

I-BAPEX I 2-2 min 3-5 min 4-10 min 520 min 6-40 min
7-1h 8-2h 9-4h

1-negative control 2-2 min 3-5 min 4-10 min 5-20 min 6-40
min 7-1h 82h 9-4h

7 FSATER PlActin EAEHRIEENTIT
Fig. 7
recombinant Actin
3 iWig

YR TR R s A, 2SS TR IR
Ao AL IR BB R S 820 i alidh s >k
T, AR TR F AR R A BRI R LA, A
JEE T EYEA RERIOE TS M EA . RS
JR# Triton X-100. EDTA 253k AR 1245,
TR Z AR AR AR . (R AR R, W
R0 R 1 R ARSI, — ek, ik S
R 50%MEHEN, ASF TEAEA T A
TR 90% LA EM, SRR RS 1| DB
Ml AR B 228 PR A T BRI ER 1 i 2 )k
P, SR ALK B A 4 Rt

TR I AR SN 5T B 1 00 AR P 2 17
JLAEAR N I B AL 2 DA S 2 B I A — s F
FTBU AW 5eE T PlActin K4, 7E1L CDS
R IHHE A T BamH I (GGATCC) A1 Hind 11T
(AAGCTT) MgUIAL s BT8R EMEL 1
pMDI8-T-PlActin #4J % T PlActin Ji #% % 1A 2k {4
pET-32a (+)-PlActin JF4% 4. DE3 524K 40 a3k 15 T 2

Induced time on effect of expression level of

NRIE TFEH; K151 PlActin JEN JEUZ B eIk
A AR IPTG W 0.1 mmol/L. A7 3t
URE N 0.4~0.6. 5 FKIA 4 ho pET-32a (+) %K
K EEA Trx (MAEEH) Fr%5. S (RNase S {i
15 NEIER) A2 F1 His A72%, T PlActin
SR R AR IA AR RN — P T AR S MRS
FR 4k PlActin H20 8 1 S LA T 1) 45 v 2
SE T — KAl

S &k
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