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A 2 JR AL AR B 5 T v A AL P R P

‘ .
BER FAR T M 2t wHE2A L E2aAY
(L LR RFEDET S, R FE 271018;2. BRRQ LD SRR, 465 100029)

T AU ST T il AHF B 12 4 478 45 25 4 ( Nicotiana benchamiana ) %% 3 DI Bk Atk o M85 4 4 vP 90
FHEE VI Smm x Smm 26 8/NRIERSMENR , EERA 6-BA(3mg/L) I NAACO. 2mg/L) i MS H3e 5 chifi 3t
2~3 S ARBEBAMRITHBREIIESN 3~ 4d, AT H 6BA(3mg/L) NAA(O. 2mg/L) I KT B X
(100mg/L) B MS S FR BE P i 3% 2 ~ 3 B, MSMEBRA KA N R GHLMFE SHBARETEEHRER
(100mg/L) i) MS 3k Pk se 2 FRAHC K BRER . ShEIEH 2 8, M23K 1 ~ 3om I, 54
& IBACO. Img/L) i) MS $r R4 P AL AR, BRI, B LMK 8~ 10cm MR 4~ Sem KA E&F, B#R
B KAMEF L, EENHIE PCR Y1, MRS HIBR AW 35S S5 30T 1 NOS 4 1L FAME IR
R B, HIE BT R BAELOR IR D B L UM bR o SRR A AR ARAE U 3% o B 0 RN RV BB BEAT TR

LU AR s R 3R S MS BER AL L 96 PCR

th 4> 3-8 .5572.035.3 XRkARiIRES: A

HEFRAYR RN SR ENEEE ARSI RS, HEREE LY,
A, B A A B B B8 B 9T — AR A 3 3B M ( Nicotiana tabacum ) 1E R 2 KM B, i M Ah £ B A A B
(N. benthamiana )™ ™ o AH MR A A BUBER , A2 A PRSI S0 U0 A, 1EL 52 4 4 MR A0 400 0 4L 38 R 1 38 S A
A, B 5 WIS MERR AL AL E SR, RS I Ak . R LR R, RATHFS T e R
A RIS R XA A ASR BB, 59 THRER KRR ZF (e AR U R E
AR ) DB R AR, A A R R T S B e

1 MEEAZ*

1.1 Z44E( Nicotiana benthamiana ) $R154 R By 31
1.1.1 m®m¥

FERFHFHPERYAFHEYRENREEN,
1.1.2 3&%k%

PAMS AEAH IR, A T AL #  OMS + 6-BA(3mg/L) + NAA(O. 2mg/L) ; @MS + 6-BA(1lmg/L) + NAA
(0.1mg/L) ; OMS + IBA(0. Img/L) ; OMS, LA 35555 pH [HIAZE 5.8, 7 121 ~ 126 CHIR T KB 20min J5{#
Ao
1.1.3 &%

(1) BUEFRAE KRB b L3RR, BT B Rk e T8, T i T 42 SR K53, S67E 70% Z Bl
# 30, F 0.1% HgCl, 1% 8 ~ 10min, )5 AL K sk 4 ~ 5 WK, BR 20 A B3 % MR8k, VIR 0. 5em x
o7 B 34 : 2005-06-26
EETNE : HR A RBEEL S (30100117) ; L A48 7 b 3 4R 2 53 Fhi gk 4 (2004BS06002)
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0.SemZEF /MR,

(2) BESFIM TR TOSHHRED HH TR SR, BUEF 2~3d. BRFMIGEIL
M 16h,22°C , B 8h,20°C , Y6 R EE 2000 Lux,

(3) MW 3 AL

(a) HABMIEOESRFESP, B 2~ 3 ABKBRFNERE; (b) M RECSEFED, FroME kN
G K BAGHARNE S BHEAQSEHREPIEIES,; (o) MAREOSERED, fFFIMEKL
G KBAGARMELG HEEAQS R EPRETES.

(4) MIGF NN IMERBI G M A EE, 3K 1 ~ 3om W B TR AL R PSSR ER, #24
b3 (d) FRAEDSHFETHITE; (o) FHIEQSIFFRETHEF,

(5) HIRARE R, BABALHE LML, PR EHRE 6 ~ 10d, R HEH,
1.2 ZEMRMERLERAR IR LR PCR ¥ 35S B3F R NOS #1EF
1.2.1 AdmifiEsahiegts

- E R R S SRR, B pROKII(HF A CaMV35S JE31F \NOS &K 1L TMEIRERfith &) ik
HRITEEM T &8 FIREE (100mg/L) ¥ LB Wik FrE ,28°C, 2200/ min, BH HEFR Y 48h, EXPERKE
SRR MS BESR IR RR 10 £, MBS MEE Y R BAESFREB T 10min, B 5 K E R
WL T EAER, EAOSIEFE, BT 22CIEREH 3 ~ 4d. FHIEFEHRTR T WA IFER R (G5
A 100mg/L RIPE R EFIEFR) 53] pROKI FEIL IR .
1.2.2 Ak ¥ DNA #9335

FREX 100mg M A Z Eppendorf 8 57, LA £ B0 FIOFHE BE RS A0 A 500pL 2% CTAB BB, BAE T
65°CHE 30min; LA/ E 05/ FIRAE(25:24: 1) B SIHR, B 2 £ 50R 6 34°C, 12000r/min &
> 10min, T UK A ; 76 [BIBCEZK AR R A 2 B CTAB JLIEE vl IR S), BB 60min; 4CTF
12000 1/ min BS.C» 10min, F 13 ; 500uL NaCl (1.2mol/L) S h¥ B UUIE; A 500pL 47,18 ; 12000/ min
B> 10min; REUK A, H 0.6 FE AR R AR, 7541849 ; 120000/min B4 10min, 7 _H1E ; F 70% Z BEVERUT
JE, EE TR % DNA BT S0pL KWK P .
1.2.3 35S B3h-F & NOS 4 .k-F A H 4 PCR & H A&

20pL 314 2 7R R & 10X PCR 803 2.0 pL, Mg?* A¥HE 2.5 mmol/L, NTP 249 0.2 mmol/L,0.2U
Taq B§,0.2 pmol/L 355 A B FEE M54 (2R 0.2 pumol/L NOS & 1E FEEMFI4),0. 1umol/L 358 J8 3 F 5%
FeFUARE (B 0.1 pmol/L NOS 4% 1 F 3 YEXUEH4EL) ,5 oL B4R DNA. 3| A0REHS 4> 8l fy B34 T A
TRARA M EESHMEASBARERAE G ],

Y18 RN &4 R 95 C HiAEM: 10min, 95°CAEME 155,60°C 1min 547 40 MEH, RHHESWEBEN
60°C. ABI PRISM 7700 %% Y652 & PCR {5 )

ST TR A b R PR ARLBR AT K 4 BB oo B0 3s  XF R, A& A 35S JB 3 F 0 NOS 4 1k it BUkL
g PPN R

2 HR

2.1 FEMAZGRGOREY
2.1.1 ¥a4k

5t 2 ~ 3 FRIESE, Bk 3 AN E P AMER A G B OB 2 B HHR MR BEEHER—B
1], ZEALTE a B, KESMERISBASIE , R RE, RAELBNAGARI 4 1 ~ 2 A EH, KEL
HIRGALNEAHMCOLE 1A) ;2408 (b) H , BB BUR B B8 52 , KA AU A 4 AT LAAr b B 3404k
FPNMARBR, B—BOGAR R 1 ~ 2RSS, BEAKES  EABE ()P, B BEEHMEE B X
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1 B, B AL EESER R RER AR 25

ERAGAEFBEET & 3 A EAREEF, JLPBA S HR (WA 1B),
2.1.2 44

LB (DT, HEHERRR, W4~ S ARAKHBRLIR, R 0% . REEKENENE, %48
Ja vl @R (LA 10) . TIFEARTE (o) P, BAE 2 2 AT AR, A48 3 90%  AREK B, 24 4 - 5 E
WA A (WA 1D),

IR SE EARE T R G EER,

[« D

A:RGESESTH 3mg/L 6-BA, 0.2mg/L NAA F1 100mg/L -RER B R 1 MS BEIE R sh i3 41t 0L ;
B:E PR R P ALK 2 AREHBE R Y 100mg/L -EIE RIEF I P 341185,
C: EREIE MS B P RO RIESL; D:#EXH 0. 1mg/L IBA BOEA MS $E3R3E b L BIF 0.

1 AR EMEAERER
2.1.3 ##&

FEAEAR LR P, E R R R KR . SR IR, S5 5 8 ~ 10 em B, B BT,
MTPAENEES EARAEZHNE T BNBEER 6~ 104, R FBIARENERK  SEEEHS, BER
HAREX, HERE, S NETRL SR R RS R, X, - E R F N ERNEE, Y
H, R B e K o
2.2 XEIWIE PCR MR Bk
2.2.1 35S EHFAAEMNER

FI AP PCR AR RATHE BB BEAMBPARE 35S Bt FERAT TR, SR 0E 2
Bim. BHMNBRAMS AL KES, THEE BES8R, —3L@00 T o4 BREAAER, 3 01 By
FLHA R S EINK (F SR RBEIE, IEVHEHE b 35S AMNFERMORASBIREKk L, B2 PFmT
A HE R prok] . prok2 . prok3 il prok4 YRS NI £%

2.2.2 NOS#iLFAFEEMER

FIF RBEDT S A T4 55 bk P NOS R UF FRERMA T . 20 B RFIHEN Bk DK ES, miFEHE
BESER, 94 BREARERDE 91 MERMNTOEHERE S BNK , %bE SR BREER, 1 NOS SN
R B &R RABERO R EAR L, B 3 5l 7 B4R prokl . prok2 . prok3 . prokd YR HI2R .

X§ 358 Joi 3 FH R & NOS 2 ak-3 R 1630 25 SRUE B 2 AT 0K 75 ) A AR AR oP 3 DAL A HO PR 1R 3R 0
96.8%0 '
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3.508+03 [~ - 3. 508+03
—#— pegative control —®-~- pegative control

3. 00E+03 -—#— positive control
blank
2.500%03 | prokl
—~#-— prok2

2.008:03 } T+ prod
e prok4

3. 00E+03 ~#—pogitive control
blank
2. 50E+03 prokl
——prok2
2. 00E+03 I prok3
— proké

1. 50E+03 1. 50E+03

1. 00E+03 1. 00E+03

5. 00E+02 5. 00E+02

FaTaT e Al vanal Al AT AT A
35 7 9 1113 15171921 232527 20313338 3739

0. 00E+02 0. 00E+02

1 3 5 7 9 1113 1517 1921 23 2527 29 31 33 35 STSOJ

5. 00B+02 PCR cycles 5. 00E+02 PCR cycles
B2 IS8 PCR AN B3 FAHEMEE PCR I
¥ 5B A A R RBR P B 35S IR B+ B 3 A A SR Bk R Y NOS & 1EF

3 ZigEitie

AR LAA A I R AMER A R, B T AR A H AR E RS, AEHAHBEZA 6-BA
(3mg/L) Al NAA(CO.2mg/L) 9 MS 53R H455% 2 ~ 3d, IR A RABE WK ERIVGIIER 3 ~4d, A S
#7 6-BA(3mg/L) \NAA(0.2mg/L) FI-K IR R (100mg/L) K MS S 3537 2 ~ 3 RS ESMARK 1% 7= £ &
ERZHREE X AR A B MS 85388 (RS BR) PR, YL EMAEFK 1~ 3cm B, ¥
BB S IBACO. Img/L) B MS 5588 MEAER , B RV EAMG, BAMKBRIAZLT KEKES
o FERE P HSEE K,

LT G PCR M4 RR W, RITE 2K 18 TH 4L 75 Bk AL AR, 8L T A4 R #1251k ik
Fo

EBEMEFRSBRPEENG AR DR LRNER" . EREEREENMELBY, BRERER
KETHSIMEERB Y A HA, R RSB K EEARMER, 8 T HMERr BB R, B2
WA T ARMAEE, FMRRE—EH 6-BAGGmg/L) + NAA(O. 2mg/L) , W5 4 41 SUB AL Sk B B AL B &
T, (BEEREE —ERE, NAEFHMMEZREN, SRR, X 5EERAAER PBROERR
. B EBAEREFHESTRES, TAME—ERN 6-BA(3mg/L) + NAA(0.2mg/L), TEAEMHHY
A RE, AR R KR BA, BRI UL AR M A 1R o BE A8 10 LR, I 8 A T AR R AR
R 07 e 7 o

SERIR B (SENEEBBEREE) MRS RN K, AEEEEERE KBBH B
FET-HREH . Mg Re, BT UMK, ERHEXZRA S X HER R (2 10em) BH, B4
FERRI LTS REEH \

ABNIES, BEMHEHRERERBRR. FRMANERBE, 458 WRERER, BKES
Wi, BIE RN, B RS BEREPZHN, FEEZTAKE 6 ~ 10d(FT R EEFEAKNERKE
i), EA BRI , RS EHINK, AEEERE, A KERY 2°C, ARERMTERE
£,

A5 MR T A A PRSP SR A B AERBE AR R, REFH LRSS BN

AR, XTRE S A LM A BRWAEKRRA K. B RIS R 5 EE A LGB, RO UG MK H
LAt o

%
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Construction of tissue culture and genetic transformation

systems of Nicotiana benthamiana
CUI Hai-tao' , LI Chun-xia' , WANG Hong-yan' , CHEN Hong-yun?, ZHU Xiao-ping', SHI Cheng-kui', LI Xiang-dong'
(1. College of Plant Protection, Shandong Agricultural University, Tai’an 271018, China;
2. Institute of Animal and Plant Quarantine , AQSIQ, Beijing 100029, China)
Abstract: The procedure to obtain regenerated Nicotiana benthamiana plants was explored in this paper. About 5mm x
Smm tobacco leaf discs were excised and inoculated to solid MS medium containing 6-BA (3mg/L) and NAA (0.2mg/L)
for2 ~ 3 days, then co-cultivated in dark for 3 ~ 4 days with agrobacterium strain LBA4404 harboring the plasmid
PROK II that carrying 35S promoter, NOS terminator and kanamycin resistant genes. The leaf discs were transferred to
solid MS medium that contained 6-BA (3mg/L), NAA (0.2mg/L) and kanamycin (100mg/L) as selective markers for
transgenic plants. After ca. 2 ~ 3 weeks, resistant calli could be obtained. They were further transferred to solid MS
medium that only contained kanamycin (100mg/L). The calli were expected to become shoots. Two weeks later, the
shoots that were 1 ~ 3cm long were transferred to MS rooting medium that contained IBA (0. 1mg/L). Those shoots
usually developed roots in 2 weeks. When the plantlets were about 8 ~ 10cm high and had 4 ~ Scm longroots, they were
transferred into pots filled with sterilized nutrient soil. Through amplification of 35S promoter and NOS terminator genes
by Real-time fluorescent PCR, the regenerated N. benthamiana were confirmed to be transgenic ones. Some
considerations on the key steps in regenerating N. benthamiana plants were discussed.
Key words: Nicotiana benthamiana ; tissue culture; MS media, real-time fluorescent PCR;
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