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i E: BH WEREEWEYS RS E TN — &I B (squalene epoxidase, SE) ZE[F 5 AZ KA T FRIA
WAk 735% BRI SE N M @RI LA B K pET-32a (+) b, B4 K AT BL21 (DE3), fi H 57 A 3£ 674C-p-D-
W AT (IPTG) SRk 2~10h 5, 8T SDS-PAGE #4743 . R4E GenBank HH25 (F 7 3-H Ak H- 1o s it S50ty
B (gpd) JABNFIRAIBEEIY), FIH PCR AR RS & 46 gpd 2T )7 B, LMEYINITRIBH ik pCAMBIA1301 Jykk
MR, BIEERY). RS INER T 35S BEN T BT LS gpd BAIT, I SE BFERIDX T E S gpd BT R
e, WIS SE AT RIEHA. HR KIWE T SE ZF AR IEH A pET-32a-SE, SDS-PAGE 4R E /R ZEA
K/ 55 000, S0 8 AN TR EHEA . PCR M. BEDIE BRI Fo a4, I TS & R
LA A i pCAMBIA1301-gpd-gpd & SE ZE[K[1id % ik #kf& pCAMBIA1301-gpd-gpd-SE. 4518 J9)5 I 5T SE %
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Construction of prokaryotic expression and over-expression vectors of squalene
epoxidase gene from Sanghuangporus baumii
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Abstract: Objective To obtain prokaryotic expression and over-expression vectors of squalene epoxidase (SE) gene from
Sanghuangporus baumii. Methods The entire protein-coding cDNA of SE was cloned into the expression vector pET-32a (+). Then the
recombinant plasmid was transformed into Escherichia coli BL21 (DE3) cells. SDS-PAGE was used to investigate the situation of
expression after IPTG induction for 2—10 h. Additionally, primers were designed according to the gpd promoter sequence of Lentinula
edodes in GenBank, and the gpd promoter fragment was obtained by PCR. Subsequently, the plant binary expression vector
pCAMBIA1301 was selected as the basic vector, and then the 35 S promoter replaced with L. edodes gpd promoter through enzyme
digestion and connection. Finally, the coding region of SE was cloned to the downstream of the gpd promoter to construct over-expression
vectors. Results The prokaryotic expression vector pET-32a-SE was successfully obtained. SDS-PAGE results showed a significant
protein band was found in the vicinity of the relative molecular weight of approximately 55 000, consistent with molecular weight of the
predicted protein. Moreover, the over-expression vector pPCAMBIA1301-gpd-gpd-SE was constructed successfully through different
detection ways. Conclusion These results lay the foundation for the further study of SE in triterpenoid biosynthesis pathway of S. baumii.
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BAGURE . DR PRIBE. Prak. b iy
SR g 115 2 Phohai), 1 H T E B A AR A
U 25 B I KT B 2 — . fE H AR FIE
FEl, Sl 2 TR % Wi LRI A o it
(R R R P A 8 Ry, Hh=
A (RIS =) REAPME. .
LR TR ) R A A R R
FERUR Sy T, dEEEk, SRR T R
By M S PRI T LS TIRKHERE, (A RS
O T A TH IR FA A FRE DI B, RIS
BRI E B T AL e DA

&I EEE (squalene epoxidase, SE B SQE)
RZHAHMEY). AIHE T =G Bosa T PR E
Y, LRI A 2,3- AR, RN =R
Wig o s — AR N, Bt — Rk
PR =GR SRS E SR,
EANEMEgE TR e B MR =i
RN B ZLE) & AR I s 2 —, IR,
LA RZ 24 SE SE R H, A,
=P R A A s Ak
SO R R A SO TN, BT
SLREIRIAT T S8 SE SN, A 7L K W% K] cDNA
4Ky 1856 bp, A& —A 1452 bp W58 BT
HAHE (ORF), 4ifid 483 MNEIERR, T (A 1 AH
ST RN 53 36018, B, AHFFAERTHIE
fik F, ¥ SE 3:[H 4K CDS 415 AR 2 JF A% ik
AL RIRHAE L, Ailt—BHE5T SE JERESEE =0k
A G O AR BT R RN D BB E HE A
1 #RERF
1.1 gy

FU AR DL101 B R JbMOll R S AR 2097 25
€ NP Sanghuangporus baumii (Pilat) L. W. Zhou
& Y.C.Dai (GenBank &3%*5: KP974834), {#ff
FRIEMA R ZERZE B R F R 0 % &4
Lentinula edodes (Berk.) Pegler T~ SR H M4 /R K
Ry K B e B bk DHSo. RIEH#k BL21
(DE3) HiSLEe = {R1F, FLfE#/E pMDI18-T vector
¥ CKi%) TaKaRa A7l JFZKIEE A pET-32a
()~ EMEERIEHAR pCAMBIA1301 H 5256 5 477 .
1.2 K5

T4 DNA #%#:8F. Taq DNA B4 0 [ Kk
TaKaRa A w]; RN VIR T35 E NEB A #;
PRLAE A ML H 20 DNA $EBGAF & W e b

% DNA [FIGA A S350 B b st RIR AR5 Bk
FEEGAF &% H 35 [H OMEGA A & ; 2 4 /it Marker
J&) T A6 5% TransGen A+ ARE B A 7] ; SDS-PAGE
e ) 2% R & B Jb 5T Solarbio AR A IR
oE]s FAR i e B P a1 A Al
2 HiE
2.1 FEFEL1KE RNA 128K cDNA &/

{8 F§ RNAprep Pure 4.5 RNA 2 HGA 7 G
HU SR TR 22485 RNA, Kl 4l fE FR B A e, i
F Reverse Transcriptase M-MLV (RNase H) {7 &%
HHT cDNA BB —8EM &, RN FPE T-20 CH
174 H .
2.2 ELARK pMDI18-T-SE f9tiE

MR S0 = FTHASR A3 1 SE 2L [K] ORF J¥%1), fii
F Primer Premier 5.0 #£47 4347, % 11514 ORF-F-B:
5’-CGCGGATCCATGGCGACCAGTCGCAACTCT-
T3’#l ORF-R-H: 5’-CCCAAGCTTTTATTGTAGTT-
CACTCCAGAGTGGA-3", LR3I % 4 551 A
BamH . Hind II [MEFVIAL . DLSCE S & BT
cDNA F—8E iR, 34T PCR §738. ¥ 1% 44-H
94 CHiAME 5 min; 94 ‘CAEPE 30 s, 57 CiBX
30s, 72 CiEf# 40s, 35 ME; fJaH 72 CiE
1 10 min. PCR 34 /=48 Fa VA 5 F DNA %
J2 [l WS A & 3k AT H R % Bl . BIW = 5
pMDI18-T vector 4TI, FAL KT H DHSa J&
AU, TREBHPEERE, 3P KRR R
JHRL 1% B G R TAT A A =T
2.3 3 SE EEEZTEHEHME

B IR ) pMD18-T-SE 1 pET-32a (+)J5i ki
439 F BamH I A1 Hind TIT [R 114 P D)l HEAT S0
Y), XEEY) S NAR R A 100 pL: 75 10 pL 10 X Fast
Digest Green Buffer, 30 uL fifi DNA, BamH I.
Hind IIT R PE A VIR 5 ul, 50 uL ddH,0, KM
%At 37 CAIBEAHEGY) 30 min. BRI MA R
VAT NSRS B T4 Bk T e . SR
t. Escherichia coli BL21 (DE3) 522540/, ik
PR T, E— Dy R FR G IUm b, 347
VISGAIE, A 50UE J5 1) WA 45 F
24 EBEAFEMIFSRIL

AT HIBH M 5 B R A 2 5 100 pg/mL Amp [
LB Witk g2k, 37 CHFE 12~14ho B 500 pL
BRAERN 2 50 mL B LB Witk 73k, 37 C.
200 r/min $R %5577 & Aeoo /9 0.5~0.8 I, U 1 mL



©2634 ¢ ¢EH

Chinese Traditional and Herbal Drugs % 49 % %5 11 #§ 2018 £ 6 A

B R N BRI, R %S R 25 S S Bk
[R5 pET-32a (+)] VEXTHE, Tl 4% 0 B A o e 7 2
TR AR -B-D-WR R - AL HEH (IPTG) (&RE N 1
mmol/L) #47iHE S %Kik, 28 C, 200 r/min 4& %5
7%, FERG 2 h WLHL 1 mL B3, EXE) 10 h Bk, ok
HUEI OB 10 000 r/min 250> 10 min, FF L3, UK
£EH A, 34T SDS-PAGE %52 .

2.5 E SE EFEERIATHAFIE

TEEYIROTRIEE AR pCAMBIA 1301 LA
b ¥R 2 A 35 S BT B o O IE 1
3R H s I AR N (gpd) BB F, ¥ SE
F:[H ORF 4= K 5g b2 gpd B30T FiiF, #% SE 3
R ) R edd, Mk R Hb BT FH B0 51 sk 1
Fim o

*1 RESEZRTREHFWETRASIFS

Table 1 Primers used for construction of SE over-expression vector

S ALK A (5°—37) FINBEVIAL A
Gpd-F-E CGgaattcCGAAGTTTGAGGTGGTTGCGAATAC EcoR 1
Gpd-R-X CCctcgagTCAAGCAGTCAATGGATTGGAGTGT Xho I
Le-gpdF CGAAGTTTGAGGTGGTTGCGAATAC

HygR GCCATTTATTATTTCCTTCC

Gpd-F-H CCCaagcttCGAAGTTTGAGGTGGTTGCGAATAC Hind III
Gpd-R-B GGAagatctTCAAGCAGTCAATGGATTGGAGTGT Bgl II
SE-B GGAagatct ATGGCGACCAGTCGCAACTCTT Bgl II
SE-b GGAagatct TTATTGTAGTTCACTCCAGAGTGGA Bgl II
1301R GAGAAAAGGGTCCTAACCAAG

251 ik gpd B FHIE (A DNA $2HUK
PRI 1SR L 21 DNA, ARJE B i &
% gpd 3T 74 (GenBank &35 : KF972468)
it 5% Gpd-F-E A1 Gpd-R-X, 73 %5I N7 EcoR I
Al Xho TEEVILI AL (K 1), PAFLEILFLL DNA N
PR, HEAT gpd BEITHI PCR 3, ¥i%&M4A
94 CHIAEME 5 min; 94 CAEME 40 s, 60 CiBk
40 s, 72 CZEMH 1 min, 35 MEF; mIEH 72 C
FEH 10 min. PCR 434/ ¥£8 ik kil 5 H DNA
R SRR S AT H Bk k. B s
pMDI8-T vector #EATIEHE, F4b KI# B DHSo &
LAY, FRERHPECRE, P KRR R
JHRE FEI% B RG R FAL A A =TT

2.5.2 E4FUR pCAMBIA 1301-gpd HIFJEE {3
PR 4 9 Y1 EcoR 1. Xho I %} pCAMBIA 1301 Ji
REHEAT R Y], XEFY) R SR R 50 uL: %55
uL 10 X Cutsmart Buffer, 5 uL pCAMBIA 1301 Jii ki,
EcoR I, Xho I [ VEAVIEE# 1 uL, 38 uL ddH,0,
SN 54t M 37 CHEY) 5 min, 65 ‘C K% 20 min Ji&
K 1% B IR WS B RdE AT HL PR I o fF PR SR AS I
IER TR R BE R glifh, 5 [RIRE R I XU T )
1 gpd JA BN T4 Bk, K DHSa 23S
YA, TREIEBHER AT, AR, (EH 514

Le-gpdF fl HygR (£ 1) T PCR B4k, K
ST U0 TE A P R o o B VIR TR R IR AL AR A
AT .

2.5.3 FEAK pCAMBIA 1301-gpd-gpd HIH &
¥ “2.5.27 T i dtiF i) pCAMBIA 1301-gpd =
A URL S FH R M N V) Bgl 11 2EAT FRER )
P4k %9 100 pL, & 10 uL 10 X NEB Buffer, 12 uL
ik pPCAMBIA 1301-gpd, 10 uL Bgl 1T B
YENIEE, 68 L ddH,0, KN %MK 37 CHgY)
3 h, KH 1%0I B HERE R AT kA I . K F
PRORST N T % J5RE Ry B [ WAz 4l A, I i P B il 12
W V)BE Hind 111 2E4T FEE Y], B YI4A R 100 pL,
% 10 uL 10X Green FD Buffer, 40 uL _b— 3]
FW= 9, 10 uL Hind I BRAIEE N VI8, 40 pL
ddH,0, MR 37 °C, BV 3.5 h, BRI
YR 1% P Bt 1 W s F 3 A7 G0 0 o 4% P K A ) 1
By A0 JFORE K R B RN 4l AL I 5 TR R 28 5k X 1) 1)
Fas gpd JA BT A Bl AT, L DHSa
TSN, TR R T, DABE BN AR
i 1 514 Le-gpdF F1 1301R (£ 1) #£4T PCR ¥
SRS, e R 0 T P IO P e R VIR R R TR
EALAY A ST .

2.54 SE i RIABARKIME X SE B 451X
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BT ERE, DLZE cDNA A, HR4E SE 4aid X
W it549 SE-B # SE-b 343751 N Bgl 11 BEUIAL 14
(R 1. K “2537 WAL pCAMBIA
1301-gpd-gpd = 2H 5 R BR i 14 N DI Bgl 11 3647
HEgY), EEUIMAZRN 100 uL, & 10 uL 10X NEB
Buffer, 20 pL # 20 )ii ¥ pCAMBIA 1301-gpd-gpd, 5
uL Bl IT fR#IPEN VIR, 40 pL ddH,0, B &A4H
37 °C, EgYI 45 min, EEUIFYIRA 1%0035 B fi g
FREIEAT ARSI o A0 T 1D R Ky B [l i 4tidk
HEFZ Bgl 11 #EGVI SE K Zwb X (1) 2i4k
FEYNER:, Bk DHSo BTSN, I iE FH MR 1L
T, AR, 54514 SE-B 1 1301R (£ 1)
HEAT PCR 47 S84 I, FASHIN 1 A (1) B A ot e 1 0%
Z A R IETEAL AR A ST .
3 GR5NH
3.1 ELHFER pMDIS-T-SE HIFRE
TR S | P D) 7 2 BamH 1A Hind
I 5| A2 SE J[A ) ORF iy, ifid PCR ¥4 H 4
1 500 bp H H 464 (SE ORF K/NR 1452 bp), U
K 1 Bn. PCR 4tk =45 pMDI18-T vector Z83%Hz
eAb. wibESE, PERHME SRR PCR AR, &5
S 2 for, HIZKH2128 1500 bp, 5 ORF &K
KAA—8. o, AT — D5 0F & 4 5k
pMDI18-T-SE HJ#ERft:, K HE A kidi4T BamH 1 A
Hind 11 XWEGY), Z5Ra1El 3 fw, BEVIH 2 2405,
—%15 pMDI8-T vector FFiK/N—5 (2 500 bp /=
), %S5 EMRFBR/N—8 (1500 bp £i40),
AU g RERE, RIRA T E MR KN
pMDI18-T-SE.

2000 bp

1 000 bp

750 bp
500 bp

250 bp
100 bp

M-Marker 1~2-PCR §"#7=4)
M-Marker 1—2-PCR amplification products

1 SE ORF PCR ¥ #4
Fig.1 Electropherograms of SE ORF amplified by PCR

2000 bp,

1 000 bp|
750 bp
500 bp|

250 bp)
100 bp

M-Marker 1~5-PCR =4
M-Marker 1—5-PCR amplification products
2 il PCR =446
Fig.2 Electropherograms of products amplified by PCR

M 1

M-Marker 1-F 4 fiH pMD18-T-SE fXUEII=1)
M-Marker 1-products of pMDI18-T-SE digested by BamH I and
Hind 11

3 EYARA pMD18-T-SE EFHIE
Fig.3 Determination of recombinant plasmid pMD18-T-SE
by double-enzyme digestion

3.2 HE SE EFEEZRFTIEHFE
WL B PCR ORI 56 1F 1E A Fr) 28 20 i
ki pMD18-T-SE, LA K AHIF 57 BT ide F 1) A% R IA 3K
& pET-32a (+) 43 nlsE I FR )14 A Y BamH 1 Al
Hind I XUEGDT, W H 26007, 348, HAEIR
AT B A B bk BL21 (DE3) Bz g, 5
A 100 pg/mL Amp [1) LB [EfA A5 7738 EiEA TR
TR, BEHLPREL 3 ANRETE, 2 MR & F
(1) LB Wi B 75 3 P g AT IR 15 9%, BRI PCR A
SR 4 R, PCR 334 724 2% K/ A1 1500
bp, 5§ ORF &K AK/NW&. A, 545k
pET-32a (+)-SE #t4T BamH I Al Hind IIT XIS
W, K2 ZHEK, WE S R, MXST R
RN SE LA, 2941 500 bp, 5 ORF
4K R/N—3, R pET-32a (+)-SE &M IhHEN
K& IAH #k BL21 (DE3) H.
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M 1 2 3

2000 bp|

1 000 bp)
750 bp)
500 b

250 b
100 bp)

M-Marker 1~3-PCR %)
M-Marker 1—3-PCR amplification products

4 PEMIEEER PCR &M
Fig. 4 Electropherograms of products amplified by PCR

I M

2000 bp

1 000 bp
750 bp
500 bp
250 bp
100 bp

1-F 4 kL pET-32a (+)-SE XUEFI =4 M-Marker
1-products of pET-32a (+)-SE digested by BamH I and Hind II
M-Marker

5 EAFRKL pET-32a (+)-SE WEELIHEN
Fig. S Determination of recombinant plasmid pET-32a

(+)-SE by double-enzyme digestion

3.3 % SE EEEZREHBMAMNIFSRIE

W E TR pET-32a (+)-SE #5182 2540 i
BL21 (DE3) fa X W5, A IPTG 5 R EAE AR
ik, SR 6 fir, 4 SDS-PAGE HIK/r#Hr, =
11 %o HER B A R e o) B T R ARV A H R 1 AR
M NE TR pET-32a (+)-SE HIE AL IPTG 4
AES 2. 4. 6. 8. 10h )5, HHBI—S5THIK
/N (53 360) FHAFINHRF R AR BEAk, AUREZH
R INEE A RIS 215 R RS AR, (R
IERRFEHRIE B TR EKT I EZRE
# A pET-32a-SE #JE L, Fid IPTG (115 S
iFRIET HMES.

66 200

45000

33000
26 000

20 000
— - — 14400

1-FEX [pET-32a (+) REFFMBEEEA] 2-PIExH
[pET-32a (+)-SE AL FEFMFEAKEE] 3~7-pET-32a (+)-SE i
T2, 4. 6. 8. 10h EAEH  M-Marker

1-E. coli harbouring empty vector 2-E. coli harbouring pET-32a (+)-SE
construct without IPTG induction 3—7-E. coli harbouring pET-32a
(+)-SE construct induced by IPTG at 2,4, 6,8, 10h  M-Marker

6 SE EREFFRIE ) SDS-PAGE 531
Fig. 6 Heterologous protein expression in E. coli with IPTG

induction

34 B gpd BRI TFRME

DAL 45 7 Se R B K 41 DNA NERR, 514
Gpd-F-E 1 Gpd-R-X #t47 PCR 974, S5 7
B, I 1 2K/ 1000 bp [RI4E 5127
1y 1069 bp K/Ah—8. &7 54, gpd A
BT HBOR/NA 1040 bp, 5 OEIRIEMFLE ST
J¥ 51347 BLAST XfEb, AHAAPERIE 99%. X JEZ)
TR e, 46 gpd BT HBE & HEZ
Ja B ) — 7 WRAAE oo, a1 TATA HE.
CAAT HEZE (& 8).

2000 bp

1000 bp

750 bp
500 bp

250 bp
100 bp

M-Marker 1-PCR #3474
M-Marker 1-PCR amplification products
7 &5 gpd BENF PCRIIGLER
Fig. 7 PCR amplification of gpd promoter region from L.

edodes
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61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021

COAAGTTTGAGGTGGTTGOGAATACGCTCAT AAGTTGCAGCATAAMCTGATATATCTTGTG
ACAAGUCATATCGGGUAT AT OO C GG TCACATGACATCAGTTGUACTGAATTTTTATGAT
TTOGTOGAGCGGAATCTTTTCTCTTTOCAGACT GAGAGTGAGATGCGACTCTTGTCOGTAC
TAGCTTAGTGAACAATCACCAAGAALGCTCGTGAAGAGGCCGEGTCOGGTOGCGCTAATG
TACAGGATGGU T TAGC TG AGTATAGCAGT TAACTCGGEAGTGAT TATACATCGGTTGA
GAGGTATTTOGTTTCAGGCCT TGO TCTAATCCCTTGCTCTGCATATGCACCAGAT AAAT
oG TT T TG IO TAGATGC G AGAG T TCAGGTTTTACGUCAAACCE AL AAGAGTTGUATGAG
CATCOCTTTATGCTGETTATCTGAGCGGGOCCGTATCCTATCGGOGTTAGAGTGCAGTCG
GAGAGCCGCATGTAT CACGGAAAGGACTCCAACAGGGAGTTTTATCTATTTTTATTGGTE
GATATCAGTCAGAT TG TCAGTGCGTC AMAGTTGCATCCATAAGGCTACTACGGTGALACT
GOTGTATCCTGRGATATCATGAAATGGTTGTATGCAGAAGAT AAGAATGAGAGTAGTTCT
AGAACAACAAACCCAGCCCAGGGAGG AAGCTCTAGCATTTCCAAGACTT TG AGGGCCTT
ToAAAGGCACTTCCATCCAAAGC TG AGCACGGTTCCAGGUAACCTTAGTCATGGGGCGA
TAGAACTGAAGALCGTTCGCTGATTGGCAGTCCATCCCAAAGGACTOGGCCAAT AMATCC
TACCCAAT OGO AGGTCCGAGG TACTAAAGTGTTTTAAGG TCTAGACT TTTAGGGCTAT TG
TCGMGTCHCAACHTCACGCAATCAAGATTTGACTGAAGCGCGATTATCEBAAAGGAT
CAGTTGTGTTTAT G T CGCATCTTTTCCT TG T TOC ACAACCTTOGATTCTAAATACACT
CCAATCCATTGACTGOTTGA
RILEN CAAT HEFI TATA HE
lineation indicate CAAT box and TATA box

8 & gpd BENT R AT

Fig. 8 Nucleotide sequence of the promoter region of gpd gene from L. edodes

3.5 EZHFK pCAMBIA1301-gpd BI4&M

BE HLPk X 2H ik pCAMBIA1301-gpd ¥ 1L
DHS5 a B2 F K K 5 M REE TR, Wl
PCR #: gpd-HYG F B, 53Rl 9 fros, R 3
TR ALEE 2% 5 T BoOR /A —3( 2974 2 800
bp), VPHMEREBIEZ A AR, SREHE
i gpd JA 7 A BCAER I 7 EE H HYG $itk
RN BABE A B, kR, EAR K
pCAMBIA1301-gpd #J& % 2) .

M 1 2 3 435

2000 bp

1 000 bp
750 bp
500 bp
250 bp
100 bp

M-Marker 1~5-PCR #3474
M-Marker 1—5-PCR amplification products

9 pCAMBIA1301-gpd iR PCR #&3
Fig. 9 Electropherograms of products amplified by PCR

3.6 ELHFHKI pCAMBIA1301-gpd-gpd BN
BEALPRE E 4 ik pCAMBIA1301-gpd-gpd %
1k DHSo B2 A E K1 4 AN REE A TIR A,
W PCR K. EARIZEH TR LA 2 4 gpd BT
FBG AR T 5T etk A seRs I E g 2 A
EEERIER EEEEAT gpd FEL SR WE 10
fic, RA 2 SEALM RS BB N—
#H (4181100 bp)e A T #E— P50 0F Frid d B 40
W HERfE o B2 JSORLEEAT Bl 1T AT Hind 1T AU
DIk, 25T 2 &4, — NIRRT L

F—FAERIA (B 1D, 55 PR 2 Pk iz 3R

F W], HEAHFR pCAMBIA1301-gpd-gpd 4 & BT
M 1 2 3 4

2000 bp|
1,000 bp)

750 bp|
500 bp|

250 bp|
100 bp|

M-Marker 1~4-PCR 3" 74
M-Marker 1—4-PCR amplification products

10 pCAMBIA1301-gpd-gpd &% PCR &)
Fig. 10 Electropherograms of products amplified by PCR
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1 M

2000 bp

1 000 bp
750 bp
500 bp

250 bp
100 bp

1-FgYIF=4)  M-Marker
1-products digested by restriction enzyme M-Marker
11 pCAMBIA1301-gpd-gpd E4H 54 Bgl 11 #1 Hind 111
B4
Fig. 11 Determination of recombinant plasmid digested by
Bgl 11 and Hind I11

3.7 SE I RIEEH AR

B AL PR EX EE 415k pCAMBIA1301-gpd-gpd-SE
A6 DHS o JEZ A 5K I 5 A B BVE AT RE
R PCR Al K72 SABEV)ESE, T SE 4wfid
X 1] PUIE A 83 I R #cik b, HRHT 51
(77 Tl P T R REAS I 21 1F 1) ZE B2 1) SE 4w i X 741,
SERE 12 fiw, 4. 5 SRIALBHKZHYSH
A B /AN—8 (492 1500 bp)o N T iE—2B5610F
JiT A 2 L 2E SR A HE R 2, K FR A FORIEAT Bgl T
RO, SERELT 2 &, —FONTRR A
B, A—%NEMZW (E13). 4601 2 Mg
M5 RRI, SE i RIAFARM BRI o

1 2345M

2000 bp

1 000 bp
750 bp
500 bp
250 bp
100 bp

1~5-PCR § #¥)  M-Marker
1—5-PCR amplification products M-Marker

12 pCAMBIA1301-gpd-gpd-SE ;& PCR &3
Fig. 12 Electropherograms of pCAMBIA1301-gpd-gpd-SE
amplified by PCR
4 g

FEERS T, IRZ BAEEMER = E
PRSP AR R B i v R R A
i A AR AR R . SR> T7KF L
XF FLA A g AR T Y O B il R DR 3R AT TR A T 9

M-Marker  1-E§HI7=4)
M-Marker 1-products digested by restriction enzyme

13 pCAMBIA1301-gpd-gpd-SE E4B 5k Bgl 11 SEIHEM
Fig. 13 Determination of recombinant plasmid digested by
BglII

fRERIE, Mt mm b= rE, WAKNN—
IRUFIIEIARTBeo IR, FEIRHUIMEE 1 1R 7
W, KB ERIE RGIRBABEE SERE . S
B AR, EAREAER. HaEEZA0
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