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Construction of CHI gene expression vector of safflower and its transformation in
Arabidopsis thaliana
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Abstract: Objective Plant expression vector of chalcone isomerase in safflower was built and its function was verified by over-
expression of CHI in Arabidopsis thaliana. Methods CHI isolated from safflower in our previous study was introduced by BamH I
and EcoR I restriction sites and constructed into the over-expression vector pPBASTA-CHI containing 35S promoter, transformed into 4.
thaliana by Flora-dip method. T2 plants of transgenic A. thaliana were detected by PCR and content of total flavones. Results Plant
expression vector containing the safflower CHI gene was built and over expressed in A. thaliana successfully. T2 plants of transgenic 4.
thaliana were obtained. Conclusion PCR of transgenic T2 in 4. thaliana is detected that CHI gene of safflower has been integrated
into the 4. thaliana genome, flavone content is determined in leaves, and the results show that the flavone in transgenetic 4. thaliana is
higher than that in wild type, the highest strain increases by nearly 2.3 times.
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MORL 28 28 3 45 5 0y B AR T ERAG LE O 0 R A
Arabidopsis thaliana L., AL E A& pBASTA th
1.2 LR

FORRBGR S DNA B IBaR 7 &l H 2
SRR (B AR AW AL R 2 2 HL
WA B A R AR A R A ] LA i
BT 1 PN DI BESEI 19 52 AR TR O A BR A Al 5
KIAr 1% DHS50 5225400 pEASY-T1 Simple
Cloning Kit ($25: CT111-01) 5aBEa A A b5t
EREAEWEARA A BRPEE A Sigma 2 A
R AR ERHERE H OXOID AH: LBE.
i+ NaCl. HAFIE A 7 prali.

1.3 2% CHI EEEMRIEHARIE

B AU A v B IR ) CHI JE DY, ity
S5 Chir: 5°-AATAGGATCCCGGAAGTGCA-
ATTACCAT-3’F1 Chif: 5’-AATAGAATTCCTCGTG-
AAACTCCTGTTTTCT-3", Ff7EH: 57343 BN A i
YIAL 5 BamH 1 #1 EcoR 1, Y35 pEASY-T1 # 44
b, B ISAIE T A E RS CHI JE K /) pEASY-T1 244k
FI pBASTA #:4A& (P& 1) H BamH 1 Al EcoR 1 HET
WEY), @A 50 uL MEUIAR R, BEU)SRNVAR RN
DNAI pg, BamH 12 uL, EcoR 12 pL, ZMK 6 uL,

NOS terminator

Xba 1(516)

HindlIl (510)
EcoR [ (504)
Sma 1 (500)
Bam HI (492) |

T-DNARB Spe | (486)
‘t CaMV 358
)

— ——

pBASTA

NOS terminator

CaMV 358 Basta ( T-DNALB

1 pBASTA ik TER
Fig.1 Structure of pPBASTA vector

Rnase Free H,O #h5%, BURMNAKR A 50 pL. 285 4
h U5, ARASIIEED] P 1.0% K B IR B e e
VARSI, A R TR ) S D) i [T 75 4 41048 CHI
H B Fr Borl pBASTA 44 #3815 1K) CHI H 1)
FEDA B R pBASTA #8044 |l T4 DNA Ligase F§id 4%
W WRGEEG, KW A K R
Trans1-T1 B2 54100, BB IER~H10KiE 20~30
min; 42 CHY 30s, V.RIE TUK L 2 min; 0250
uL KB LB AR 7R3, 200 r/min, 37 °C, 1h;
Y 8 pL, 500 mmol/L IPTG, 40 uL, 20 mg/mL X-gal
R, WA IR T LB P b, 78 37 ‘CICE 30 min;
B 100 pL W, FHIRATEER AR TP b, o ok
FR. KH, BEELAPEE 10 mL LB AR FRFE R
v, 200 r/min, 37 °C, 8 h. 2HUFKIHE4T PCR
D) 4 5E
14 IERTFESESHK

FRAR EHAL05 e VB FRIZ, PRECRAT 3
EHA105 [, IIAZE] YEP £33, oA 10
mg/L AR, 220 t/min, 28 ‘CiFAEEF%. B 500 pL
CE AR TR BN AR5 10 mg/L A4 11 50
mL YEP 1575569, 250 v/min, 28 °C, 6h. BN
ANBLLEH, 4 °C, 5000 r/min, 5min, 2052 E
HEBCEERFAS, T 2 mL YEP B 3RIEM TR, KA
435, 5000 r/min, 10 min, FF . KTGHIA LS
K] CaCl, % (20 mmol/L) ¥4, HY 50 puL HE R # 1A,
I H MG 2323 1.5 mL (1) EP &N, BN 2
min J5i T80 CUKFI T RAEE o $2HL “1.37 Tirhis
UEIERAIIORL 1 pl, I EI-80 C kAR - ARAF AR AT
RS S, K7 30 min. W EWA % S min, 37 'C
Ky, ki 5 mine FEEOETTIIA 1 mL AndidEz
1) YEP WiARBR 75, IR HRIR T, 28 °C, 200
t/min, 4h. 5000 t/min, Z.0» 6 min. Z00 I 200
mL YEP /AR SRR T H R . B S I R R
S 10 mg/L FREF-H YEP FlfAR ettt 28 Cl%
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7% 2~3 do FFKHBEE G, PRUREE, T 10 mg/L
AR YEP iR 7l s,
BT PCR IGAIE, FF90TE (EA A I H i,
—80 CUKFHTR A2 H
1.5 BIEFEELSEN

HURAFAE—-80 CIIRFT R RPE, MIAZ] 50 mL
YEP 15775, 28 °C 1 800 r/min ##JK FiFibREIR,
6~8 h JaE NE| 1 L =M+ H7%. 28 C, 500
r/min 3797 2 R EL F] 1.0~1.2 cfw/mL, H TR
PAURGTT . FHRRBIPIR I AT — R 2K, 17
Yeur BT )b B AU R T AL, FPRiE, BRAERE
e MERS IR BEBINA 500 mL iR IR
B, A Silwet L-77 25 uL, $RFERS), HTH#:4k.
A 14 d oAy, TFURSERAE KB I AT, ek
R FH 5 HE A AR B My, et R+
e, WERBTEFT . ORI TO AU IHAr1
HATHACACBE, FERRBER L, A IR
4 M, ] 1% Basta SRk FIBEI T, R
1R 1R, 33k, ok T1 AR PR H . IR
R T1 AP FREATIERN, FERIRI T/ INEKH 4 B
W, F 1% Basta SHIEFREA TN, 1 85K
R T2 AT R, R R R R 21 A 7
ST ARAGF I/ N AT SR 432, PCR B010F
1.6 T EIRAHRE

¥ F3R PCR S IE A A 480 B Tk 2R 12047 2 I
(RrI0E ,  HE R (B By v 2 I A v ek 2 U )y
2, WA O
1.6.1 FrAEMMEHIE R B ARIBOS T 0 RS 100
mg, H 30%1) SWEAHEE A E 45 42 100 mL S,
FEAT, THI TR E A 0.1 mg/mL [ 2 T brifki
o 53 RS BB T bR ML 1.04 2.04 3.0 4.0,
50mL, & T 10mL tLEE T, H 30% LR R
2715 mL, A 5%IASIREN 0.3 mL, #525), HE S
min, I 10%EMRES W 0.3 mL, 247, ICE 5 min
JE M 4% BN 4 mL, $25), H 30%4
WL R B ZE, $84), JICE 10 min Ji5, £ 300~400
nm [P KB THHR, #KBE: 3000 310, 320,
330. 340. 350. 360. 370. 380. 390. 400 nm, 11
ABEEE, W AR K ER e K, I
TR T AR TAE 2Rl e .
1.6.2  FUFIF A BR IO 2 JORME BE L
e, o 40 HIf, 4. BL0.5 g UM Ak
Y, A 10 mL. 65%ZEE, 50 C, @3 600 W,

FEHL 30 min. B EIEWAS o ARSI
KR I G
2 HRE5SH
2.1 417 CHI EEREFHIAHE

¥ T B0 IE BT (& CHI R A K
PEASY-T1 #4451 pBASTA # A4 H BamH 1§l EcoR 1
HEATXUEEY), BEYIE) CHI K BOER WK 2, 5H
[R14&A17 748 bp K/NIE o SFERAG IR T BORIVN v B
I TIRIM T, T T4 SRR, ERR 3
kw4 pBASTA-CHI, B KB, 5
B FFHRE 11 MR VR T PCR %58, Hfh g 7
ANEALT R 748 bp 1 H FIZERIR/N (K 3D, B
AT . ST IERIIG 7 ANEAL T HEEUTORL,
AT % (B4, WREYI% @ BT 3 NHE
RFIR, MRAE S CHI ZERMFPFIv A, i
2I4% CHI ZERRRIE Bk O i il Th. i
I e A ) 31k 48048 pBASTA-CHI Jitki, F)
PR RIEREAAKT B EHAL05, $EAL SRk, Wk
(1) 14 DR IAT R E B PCR % (B 5),
o 9 ARSI H B4 L, Ui B ARAT B4
R, WL T R R A

M 1 2

2000 bp

M-Marker 1, 2-pEASY-T1-CHI J5iki
M-Marker 1, 2-pEASY-T1-CHI plasmid

2 411k CHI &R FhiBe Y] %
Fig.2 Restriction of plasmid of safflower CHI gene

M 1 2 3 45 6 7

8 9 10 11 12

2000 bp

M-Marker [-BEPEBTRL 2~ 11-KIGHFRB PCR - 12-F M0
M-Marker 1-positive plasmid 2—11-PCR of bacterial solution in E.

coli 12-negative control

E 3 pBASTA-CHI Fix#H K XA E B R PCR ¥E
Fig. 3 PCR identification of pBASTA-CHI expression
vector in bacterial solution of E. coli
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2000 bp g

1 000 bp
750 bp |
500 bp
250 bp
100 bp

M-Marker 1~7-pBASTA-CHI Jii ki
M-Marker 1—7- pBASTA-T1-CHI plasmid

4 pBASTA-CHI FTiEH KB RMEETIEE
Fig.4 Restriction identification of plasmid of pBASTA-CHI

expression vector

M 1 2

M-Marker 1-FHYESTRL 2~ 14-fFF BB PCR - 15- I3 PEXS
M-Marker 1-positive plasmid 2—14-PCR in bacterial solution of

Agrobacterium 15-negative control

5 pBASTA-CHI RIZH KR RITE H il PCR £
Fig. 5 PCR identification of pBASTA-CHI expression

vector in bacterial solution of Agrobacterium

2.2 4% CHI E R IR T A% & A
IEFE T2 AL TR I @A T S5 PR 4
DNA #2H(, VIJERIZH DNA b, LU RS
CICHI3F: 5°-CGGAAGTGCAATTACCATG-3" 1 C«CHI3R:
5’-CTCGTGAAACTCCTGTTTTCT-3"#{T PCR 1%,
T HENIRAG 44 BRIRE ST T2 fCHEIEE T PCR W12E 4
D, LR 37 BRI BH A, K] 6 haIH T 4%
FEHU R T sl 21 B i 4517 14> PCR 4558 M

M 1 2 3 45 6 7 8 9 10 111213 14 1516

2000 bp

M-Marker 1-$FARIETF PCR 2~ 16-F4 35K R IF PCR
M-Marker 1-wt A. thaliana PCR 2—16-transgenic A. thaliana PCR

B 6 % CHIEREH# T2 KHURETTHI PCR &l
Fig. 6 PCR determination of T2 CHI transformants in A. thaliana

PCR 25 kI, b2k 84.1%, 4t Basta ik,
ATLABEIRZIA L CHI SR S PG B R SRR 4
2.3 EFEFREZRILE

BEAFR AT BRI EE 77020 0.01. 0.02,
0.03. 0.04 . 0.05 mg/mL, & PR A BRGRE 10
%, ¥ILTE 300~400 nm (3K N THH, 158
TN SR E 340 nm ARMOWRKIE SR, RIE, ¥
340 nm A A e A AR . BUSTTN R
i, CEECHD 1L 24 3. 44 5 pug/mL [N RS AE
340 nm WA FEATIE, LT IR KR
(IFRAE 2, 0 SRAT (1) S 56 2od 2 AT (51 23 4
FREN T AR R ) 2 5 W' B2 1 R 01 5 A
Y=0.013 6 X+0.061 4, [M[J15% R*=0.999 1, %
PEVEFE 1.0~5.0 pg/mL.
24 34170 CHI EREHIEITTRIEIDE AN

X RAT I e CHI 2 DRI R0 R T 1350 29 bk AR 2
B, DU AR B AR R B (wt), SR 0
6 BEVE DU B AU P Bl O R, AR PR AR
11 1th 2 v (1) &2 1 (91 05 5 B E S 4048 CHI KSR )
sl fr . B 7 ATUUE H, IR D R o
] 8 L B A A0 o B A e . s PR
RiEmR 2.3 5.

30

wt 1 2 3 4 5 6 7 8 9 10
&R

7 FEMHRERERE

Fig.7 Flavone content of different strains

3 itie

CHI FE PR B A A=) A B 2 A 1) T B4 4
FEPR], S TR AL S W06 BG4 H (1) DX BB I AR Rk i
WETR B, FYh CHI (ERIA 5 R I & iy —
MIAHOGHE, CHI SRR v g4 S B2 FHEY) 11
Tl A A IR AR A2 B, A S A 0 R R
U9 Nishihara 2R ] RNAT H ARG G 5
CHI JERRRIA G, AIACHE (1) 3 B 254 s>
113 2 326 U 2 Aof Il i v,

AL IR T 2046 CHI JE A R ) 204 2%
R, B AP T AT TP, 258 0,
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ST R, X5 SKU T IR I e () 2

i Sy Wl DAL AR D RERIE AL, 1 WD £ 46 CHI 2 [A]

A REZ H AU R I SR 5 A, 2046 CHI & [A]

AJRELE B 4 ORI AR . Qin 45

WE T #1 I CHI FE KD FAEAU R T RAR AR RIE, &

S i R LU A 20 1 S5 B B A X4 v Li 25

MREAG el T A~ CHI i A 1 BE PR o

BEATHGE, BEATA CHI AR PR AR ik PRTGH 55 o 1) 2

BRI E ) 5 A%, I, FERIEDIRE )

RIS CHI 2 R e v B 1) — N RO

BRI SR IEEANR, SR AR R S L

PP 2 %, T BRI AT fe it B A 7 I e A

BT 5 I AR I B3, s A S 1 g

BN RZL, ZHARN MR R, it

SRR K.

ABIFGE A AR 70 2048 CHI JE B D g adk
17T RIS %5, Ik CHI M (13Ul Rg 7 L i A= Y
P I 1 B 5 A Tdie s, UER] T 4048 CHI R A]
e L E SISk, HO8 T RiE 4L CHI
HERAE S S AR RO, I it
DA E AL R LA R AR AL, AWTFERITT
J&, g AR b T S B Bl R DAL AR 0L A 21 A
Toft )36 73 B0 — 5 Y LA o
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