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Research on Construction of Sense and Antisense Plant Expression Vectors
of NtPLATZI Gene in Narcissus tazefta var. chinensis and Genetic
Transformation to Tobacco Plants

WANG Weiying, LI Haiming, DAI Yimin, and LIN Jiangbo"
(Subtropical Agriculture Research Institute, Fujian Academy of Agricultural Sciences, Zhangzhou, Fujian 363005, China)

Abstract: To characterize the function of NtPLATZI gene from Narcissus tazetta var. chinensis, sense
and antisense plant expression vectors were generated and transferred into Agrobacterium tumefaciens
strain EHA105. Then vectors were transformed into tobacco plants by using Agrobacterium-mediated
method. Regenerated plants of tobacco were detected by PCR-Southern blot and RT-PCR. The results
showed that the sense and antisense genes were successfully integrated into the genomes of tobacco cells
and expressed in transgenic tobacco plantlets. Transgenic plants were obtained successfully, which were
inhibited the growth when the gene was over expression, and were promoted the growth when the gene
was inhibited expression.

Keywords: Narcissus tazetta var. chinensis; NtPLATZI; expression vector; genetic transformation;

tobacco

¥ 5% X ¥ (Transcription factor, TF) J& PRI # LA K M A2 72 (BRIE 45, 2009; EALk 4%,
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45 (Benjamin, 2007; MRV 55, 2016). Pt A/EMEPIAFAL, A FKR I BUANH
JIME A —MEZ R DRE (Xuetal., 2008; ZEWREFITRIZ I, 2009; Bl 55, 2013; T'HeEE 55,
2014; BT 4%, 2015; A 4F, 20160, HAEHREEE PLATZ RAWAEEES I, 455 T DNA
JEAII AT ‘& 4R DR e s il /E - (Yukio et al., 2001

HE KAl (Narcissus tazetta var. chinensis) fEWFARFETFEF, FHHRGA CIERAEK, WHE
W R %o T8 EIR FE I 2 RO RE A K AR R B AL, BRTE 558, 3 s (R 3RER, 2009; FH9E 4%,
2010, 2011). ARYLISE (2016) 8 E 22 20 e b 31 b [ ZCAL PR30 0 oS0 ZE I Bkt b, sepie 22 7k
EIER—HW) AT &NV R A LN NtPLATZ1. Ky T 3t L U6AIE NtPLATZI (Zhfg, AW
AT NIPLATZI 1E R SO IE AR FER AR TR ik AR Fe AR s, UK T il 22 2w
A B KA ) 231 HLER A 3 1 AR ) Bt 8 B AT 29 0 LAl o

1R

1.1 MR R

IRE T 2014 4F 7 F52 2016 4F 11 HAEAR A8 AR B 7 2y R 50 28 3L 920 == 3017 .

KWkt (Esherichia coli) Wk HB101. MRIEAKFT I (Agrobacterium tumefaciens) T FEWEEK
EHA105 F1 PexSN A2 15 2 A4 th A g 44 A R 27 Bt MV A AV BHF ST S50 % AR AT

Xem 1 B0 H NEB /A7), Ex Tag DNA ZEA R T4 DNA EREFE A %A TR OGE)
B/l ; Southern blot k7 & (DIG DNA Labeling and Detection Kit) i H Roche 23w (fE[E]);
T I (AS). FFRTA (Timentin). DNA JRFIGR A& UNIQ-10 A1 xUBThi /N & fh#1A7 &Y
HAETAY TR R BRHBARAR: 5196 & DNA FAIMEZFEAE TAY TR (R )’
WA PR
1.2 7%
1.2.1 NtPLATZI Fr38 £ AE 538

DL 2 A% 608 Tkl pGEX-NtPLATZI (BRI %5, 20160 AA4R, FIHH P1(5'-CGCATGGGAGG
AGGTGAGGACAAC-3") Fl1 P2 (5'-CGCCTCCCCCATCATAGAAGCACA-3") ¥ 14 NtPLATZI1 W) FFTi
B BAE . RT-PCR ¥ #4442 20 uL: Jitki pGEX-NtPLATZI 1 pL, 514 (10 mmol - L") % 1 pL, Ex Tag
DNA %40 (50 - ul™) 0.1 pL, dNTPs Mixture (% 2.5 mmol - L) 1.6 pL, ddH,0 13.3 pL. WV
FEFh: 94 CHAEYE 5 min, 94 ‘CAZME 30s, 60 ‘CIiB-k 30s, 72 ‘CIEMH 90's, 30 MEIR, ik 72 C
JEAH 10 mine PCR "2 1.0%I IEHAEI ik e, VIR IRIW H i 7 BL
122 Mk iR B R M E

WL Ak PexSN 2 Xem 1 WY1 JG, 5 NtPLATZI (REIRIG=WI7E 16 CH&4% 2 h, EHAAR
10 pL: PcxSN BV 4 1 uL NtPLATZI KO 4) 1 pL. T4 DNA %48 1 pL. T4 DNA iE$:
Buffer 1 uL. ddH,0 6 pL. 4% Ak Kl R HB101 B2 24010 )5, 7ETEIRAR% IR 105 1 - min™ .
37 CHAFFEIR | he KRB SIRAESH R E 50 mg - L ([ A8 925E | 37 TR Bk
IR T REAE ST R IR 2 50 mg - L MIRAARRE 772, 37 °C, 180 r - min™ %R . 4 PCR %
SE A BV IR v B H UNTQ-10 A% 2 5ok /s fE sl il A A UsORL, 2628 TAY TR CRi) A R
AF AT, WA SR AL IE . X PexSN-NtPLATZ1 FERIE MR (K] 1),
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1.2.3 hEkikiELRATH
FEIR CURRNTE” CERMATT 25, 2004)

LB Hpt 35S XemI(291) 35S RB

K AV RIE AR IORE PexSN-NtPLATZI 3 Poly A o om1(980)
NRATH B EHAL05 v, FIHI % PCR %€ ‘ ' ' nprATzI
RAF AT PCXSN —
124 JAEHIZEH FoF 4045 PexSN-NIPLATZI Xem l /’m
é% /fJC i[ﬂ :‘i Ligation

B IR ERh HEVEIR, BT, T 0.1%T1H K1Y l
B, LWAKTED, HLHEIELAR T, BA LB mp 35S NPLATZI 35SRB
MS SEAEEFRIL %, BiFRi A (25+ 1) C; #lc-’—-cr
JEIEHRE 1800 ~ 2 000 1x; YEMEIE 10h - ds Poly A
P RZFL 2 om AT/ S & S5 P35S-NPLATZI
2 ~3 cm I H TR Y.

P 7 T 20 AE ) 3R 08 B T RE PexSN- 1 ERIEHIE PexSN-NPLATZI A2

Fig.1 Construction of plant expression vector PcxSN-NtPLATZ1

NtPLATZI WIRMBE AT, DU 5 46
BHAT B AR A . BAREAET R ) 1/2MS )
R FRIEFR RS H LN R AT 25, IR E 100 umol - L 1) AS, #HE 2 h, ik
B B FR M A4 D) N B S B TR G, 785300 30 min, AW RS SRR
HLRE, BT, BONEIN 100 pmol - L™ ) AS 1) MS [l4RR;F73E |, 25 CRERGIR 3 ~5do BRI
SERRFRHI e, TR KPR 3 ~ 5 K, 75 100 mg - L™ AR B 1 JE B /K i & 30 ~ 50 min Ji5, IR
BT, ARJEEAE SR 250 mg - L' SLBFF 200 MS vkt I, 25 CIEI%9% 7d, HATRIN 250
mg - L' L E N 30 mg - L W% % (HygB) I MS +6-BA1.0mg - L'+ NAA 0.3 mg - L 5 73%
Wi, BERS 20 d BEHR 1 VOB ERERORSIRIE . ARG 2 ~ 30K, RPN SRS, B S MS [ AR
Fdk b, R RK R 2 em B, BT ILE MRS SR R A, BRI AR
1.2.5 3R EDRF A A A& AL

BY DR S 4 R I, CTAB VAR S IOIE N 2] DNA. DAFEEUAE R 41 DNA S fi
B, FH 514 Hpt1(5'-GATGTTGGCGACCTCGTATT-3") A1 Hpt2( 5-TCGTTATGTTTATCGGCACTTT-3")
HHAT PCR Y. [N A : 94 CTASYE 5 min, 94 ‘CAZPE 30s, 52 ‘CiBk 30s, 72 ‘CHEAH 40 s,
30 AMIEFR, I 72 CHEAH 10 mine 1.2%3 IEBE RS HL bk T, 072 4 DRI R R

DL 2 5 DRI AR R4 B ) 5 DR 4 DN A RS, LA 1) P3: 5-CGCGGATCCATGGGAGGAGGTGAG
GACAAC-3' (BamH 1 BT 55) 1 P4: 5-CGCCTCGAGCTCCCCCATCATAGAAGCACA-3' (Xho 1
BV 1) FEAT PCR 1Y o R NAESF N : 94 CHIAZE 5 min, 94 CAZME 305s, 50 ‘CiBk 30s, 72 °C
GEAH 45 s, 30 MG, BJh 72 CZEH 10 min. 1.2%3 IEEEEE ik 5, #8417 PCR-Southern blot.
CLBR I E N VI BamH 1 A1 Xho 1 W4k ki pGEX-NtPLATZI 18 A%, REFHI4 S V4 m
Southern blot #:/E#R#i DIG DNA Labeling and Detection Kit -/} 247 .

PREUEFL PR B R RNA #3547 RT-PCR, Kl EE KI7E mRNA /KF FEIA .

YRS kg BH 2 1) 5 DR AR R R A RUH R AR B b, WLSREE NePLATZ1 SRR R4k,
DA 5L DR RE AR AR A ) R
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2 HiR 50

Marker  NtPLATZ]

21 NtPLATZI FRURTAE 51 2000bp —
DA A R R IE TR pGEX-NtPLATZI 2y

#EH, P11 P2 451490, PCR 414 NtPLATZI 1000 bp —

[¥] ORF J741], ¥ $47=4)7E 747 bp HIUEERE 750bp — 747 bp

gt (E12), KNS HUARTT, DIREIMCH 300bp —

JTEL 250 bp —

22 REBEHHWESETE 100 bp —
F PoxSN AH ML H A Xom T BEEAT G

o (B3, A, BRI B, 5 NtPLATZI 3% B2 NPLATZI EER%E

Fig.2 Obtaining of NtPLATZI gene

IR K AT HB101 %52 40 i, PRE

wEY )5 PCR %5 (K3, B), S5REKMH:

HERE ) O 2 I N KR HB101. 1T PexSN ARk #AA T Xem 1 BgBEATHEY) S 7242 T
J&, Ex Tag DNA E5H§K PCR P-4 A B, SERG AL KAFIATHE. $EHGHS /20 % e A e
P v B SRR BORL R AT IR, S PR A LU 230, I T 15 . R X PexSN-NtPLATZI1 T4)
FIKAE

Marker PcxSN Marker NtPLATZI

2000 bp —|
2000 bp—
1000 bp —|
1000 bp— 750 bp —
750 bp— 500 bp —
500 bp——
250 bp_| 250 bp —
100 bp—| 100 bp —

A B

3 $i{AFRAL PoxSN BIBEY] (A) FIELERTAL PexSN-NPLATZI B8 (B)
Fig.3 PcxSN digested by enzyme digestion (A) and PCR detection and identification of recombinant plasmid (B)

2.3 J&HI PcxSN-NtPLATZ1 5L R4FE

KR A 1E S e XM 25 3R TR PexSN-NtPLATZ1 #AV ML A FT # EHA105 Bikk
PRI e B R 7% PCR %852, 45 (K 4) RW: 1B, R PR IEFAR)TRL PcxSN-NtPLATZI &
R NARIE R FF B, T TR s AL ek

2.4 PcxSN-NtPLATZ1 ¥ REH IR EERIEE L

LA PcXSN-NtPLATZI 1F R Ia) A TR AR E oS, SRR g T L e fb . Ak
A KEa M i R A/ EFEBEN (85, A), PRBELEFEMM A B T LR =M, WEaeE
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NIGERE IR AT IR, frpitEA RS am It AhN g s (K85, B), KBHEE S MS
PREEFRIE T SR Y 6 IRFEAMERS 360 B, FRAFEALIE . Sl 520 5ok I Tk 28 20 )k 53
71N, Pt et (K5, O, HJa S aE e 14, 16 4.

kA [BE s 1

Marker Sense expression vector Antisense expression vector

2000bp ——

1000bp ——
750 bp —

500 bp —

250 bp —

100 bp —

B4 ERNREHEERATEKER

Fig. 4 PCR detection of sense and antisense expression vector

B 5 HEHLREST
AL HE AT ROUESR: B Stk C. MR

Fig.5 Transformation culture of tobacco

A. Tobacco leaf co-cultured with Agrobacterium; B. Differentiation of resistant callus; C. Regeneration of Narcissus plant.

2.5 HEREEEN
2.5.1 PCR |

Xt 30 BRFFAERIMRBEI T30 8 2L 0 BE (517 bp) 19 PCR F 884630, 2550 (6, A) KW, #
P IE SCREDR (1 75 = Ut E R AR T, A7 3 BRAEY I B0 A 2R N B, T R SRR R () 5 25 AT
PR, 2 BRAEY 19 200 5 2= LD B

DAAH 5 354 5 AL T AE R AR 1) DNA DB, o R R DNA S B PEXT R (CK-),
PMDI19-T-NtPLATZ1 K FHMEXI I (CK+), L P1 A1 P2 4514 PCR ¥ 1 NtPLATZI 5K (747 bp) K
IESL DR P AR AR 25 5 (6, B) S Hptl A1 Hpt2 k514 PCR 3™ 193 55 2% JE A I 25 SR AH

W) & o
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FIEX  HRY
FERERR SRR
BRIE SUEE B e L EE B Sense  Antisense
Sense expression vector Antisense expression vector expression - expression

Marker Marker  Vector veetor K. CK+

2000 bp [

1,000 bp [
750 bp £y

500 bp

250 bp

100 bp

6 PCRyMHMBREERE (517bp) (A) FANPLATZI (B) #HEEBFEEKSD
Fig. 6 517 bp fragment of hygromycin gene (A) and NtPLATZI gene (B) amplified by PCR to identified of

transgenic plant regeneration

2.5.2 PCR-Southern blot #2)
PRI AT PCR AN 5611 Ay o A2 f 4 2
AL AL PR R AR Y 2L 1 41 DNA, L P3 5 P4 L 2 3 4 s 6 7 3
H G B NtPLATZ1 FE R BEAT 2258 K,
DA BamH T A0 A B A% 5% A (1) 00 #0541 DNA
HddH,O 1E A BHPEXT I, P BamH 1 A1 Xho |
W ) TR pGEX-NtPLATZI 1 % P Pk 6t i “aehes
PCR-Southern blot {1 £5 R ULE] 7. MK 7 AT A,
RIBAL AL (R IE N 4] DNA B 2958 46717
L, 5 MREAL AL R AT 8255, 3
IS pGEX-NtPLATZ1 ik DNA A (1) 2448

o MW W, NtPLATZI T4 N HHE )3k
7 HEEBEEREN PCR-Southern ¥

ISR L IR (ddH0) 5 2~ 4. BEALIE SULRF AR 5. 6. 4
2.5.3 RT-PCR #m| IO SUIERI F AR B 7. RBEILHRBE: 8. FHMEX I
T H 36 DR LA 3 R A 2 BE LR, (PMDI9-T-NiPLATZI) -

e A - Fig. 7 Identification of transformants by PCR-Southern blotting
B A N=ars ==
Al AES AR PRI CBR I 5, BRI 5 254 PCR FH 1. Negative control (ddH,O) ; 2 - 4. Sense transformants; 5, 6.

PEFEREBE— 2 rRm, R H 3R R Antisense transformants; 7. Non-transgenetic plantlet; 8. Positive
Fik. %} PCR I PCR-Southern blot & Jy 1k control (PMIDIST-MPLATZE)

RERREAT RT-PCR R, A BLAE 3L RIAR R A

747 bp A3 IEH T RIS B T — 40y, TR I U R R AR 1 A R 4 (B 8D 4
RN, HEA BIMH AL DR 2 i) 1E Bk S U NtPLATZ1 R C CaM V35S BN TR 3), s
) mRNA, 75 RNA /KF 3] T £k,
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2000 bp

1 000 bp
750 bp

500 bp

250 bp
100 bp

8 HEFRREFMTFEREKE RT-PCR EARKEE
M. 43 PRI 1. FHPEXT I S0k pMD19-T-NtPLATZ1) ; 2. REABIEL, 3 ~5. HF XL HE Kbk,
6+ 7. ¥ UK

Fig. 8 RT-PCR analysis of totacco transformants and wild types
M. Marker; 1. Plasmid of pMD19-T-NtPLATZ1; 2. Non-transgenetic plantlet;

3 - 5. Sense expression vectors; 6, 7. Antisense expression vectors.

2.6 I FRIAFMEFRIA N E E R E R IR

N T WG RR e NIPLATZI B IRIEARAL,  DURBAR FALA IR E X I (CKD, R DU 2.
ANy I RIKFEIED] (P+) MR HEREAR AR i BT ORI R IE e R DY (P-) AR R iy, Rl
PEAIRGE, RN P AR IR AR (KRR mAE AR 30 d INEWI R ZE 0] 60 d i, P- AERRAR
TSR P+ AERR (&1 9D BLH] NePLATZI BEVH Y HEFEDIM RERIARAE A, 1235 DR A I s e
AR IHIRIE I e BEAE R A K

TR A
( )7
( j ¢ )

B9 #EERSHERERBEENKEY LR

Fig.9 Comparison of agricultural characters between transgenic lines and wild type
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3 e

JefE Sl R R Rk E R A R E . RIS BRI X GTPase 3K
pra2 W35 (Nagano et al., 1995), PLATZ1 £ pra2 1) 12 bp FIRZAE T o DEL _Ei#H) A/T-rich
DNA o454y, Nl pra2 ERiE; PLATZ1 IEFE S petE Y855 111 A/T rich DNA JP 8455, IR551%
WERFIThAE, N petE MEE (Yukio etal.,, 2001). Kith, Yofs S S Y A KL B AT b
4 PLATZ 2 5.

it 22 50Me g v IR [ KAl 3 PR 7K SR R RS A2 5 R A 1) . Wit 22 30Me i, NtPLATZ1
e E AN b Rk B 5E BT N, M R R A R R S (BRTLSE 45, 20160 ST
e gt 1 KAl NePLATZI 1E SO MR RIBBAR , T NN 13 )5 8 AL AL 5L, Y NePLATZ1
Tok T I R DRI R R SR I A TR B k12, RERRIB /DN 9 NtPLATZI $0i 3Rk I REAR R A A=
KPR, UEHH NtPLATZ1 W30k e R i JE R 0 AR . NePLATZ1 238 3 3 iR 2L 3L R 1
FIk, T IE B S0 KL PG R R TR R e — P L
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