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(A ITAFLFS)

B E AEBREARSBERES Y SRR R AR TSRO ®, KR
PGV3850: 1103ne0 T-DNA I iykmip {5 B Nos/NptEHE, FTRPGV5179KmigiEE
B, NPTIZAMSEAERBATHER, EEEF RIS EWRSEIE L EBHT #R
SR AR, BiiNopalimfiNPT I Btk 8l, DNA/DNAZSFRZEE, WFH T Nos
£AH. NPTIZHCEAHAMHBRENABRERAIHRZL FZETENEEARBR 84
FFHARERAY, B-REMBEEARMEIRTINRERER, A3 XiFERHSERKL
EEHEATIHT, 2 REERNATHFEHLK.

R|BiFA #i, SMEEE, BHERGAL, AT, Oa7H

EILER,FRTIRREMFEEESAGRARSRENFAFERFLHATZE2Y,
AN, ALFFRBHMRERANHR, BRTALIMHFREAENHEANX B K EMN
RH, HEETREREDRRREATRLE, 3

I BEN =R AES0~60E T 2 H, LI EK350~450{L3E > AT, M
KR ERTHFLZMBERENBRMDARSE (kE) WRES . X&HBIRRE
AR, FANERIERNERI, MEATEBERENGE, EXEERNEAEL
EEER W, RAmBERARREE. RAEREKORE, EEIESTERRSH/
ERRMIERERIENER®, 5IM (Citrus reticulata Blano c¢v, yu dong) B—
FRRRA, RLeFyy, B, DREH, EERYENTS. BiSTHRE
BERDY, REIRAEN™ERN). RN, HEXAAERBAEGF—-EvEn, B
B, FATEERT R ATBRAE, USRS XD AR UMRERSATALR TS
BRRLK. '

1 B

110 # B
I RE M AT (Citrus reticulate Blano cv, yu dong) Tk.O R E#: @ (5 e,

AZ19914E 6 H12 Hik )
o [EK “863” BHUA GBI mH
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B KB E (E.coli) HB101(PLGV neo1103), #KHFHE (A, tumefaciens)
C,;C,Rif® (PG V3850::11031¢0), KBHIFE(E.coli) HB 101(PES,), &IFHE (A tu-
mefaciens) C,,C, Rif*(PGV517),

1.2 % &%

1.2.1 WRAIEFS  JREHESRIIECY, BAEMT + i 8% g5 b 4k (% 70019 51
Ma Ay, #OMT + 38 4% ruR7E e, 14 R, $& 3omg/s0ml 3 fp &, & A
IMT +GA, 4 mg/L + 88 4 B ik IS Rk, J53R4 0k 038 B 1000Lx, o MASng
B12h/d, EE25°C+ 2, FEAEFEHE100rpm, 150ml= £ iy 55k 50ml,

1.2,2 R A, KLk F, it OQFENMT + W 8% ET 2~3 RIVEF
¥apmiud, F/NGRRIER. 60 BWIRM, B0 (500rpm, 5 min)cdEETFRY/N g
B B F Ay fam e, JHRENE 4 %iFidvk 2 k. BOMCEmEERY. B—MEER 0K
BOmAEFEWABAMT + 58 8 % + RIH 1 %, pHe.4, § fg2.5h, &5 ~104
Miat R e B AR o imiE, FRE s Bkl s IR, MKE.L (500rpm, 5
min) g, @20mlLB 3 i N IR LA RITH, 28°CIRIE T 16~18h, Wik
H5 x10°40 i/ ml, HALBEAEBBRION. @EIomIERENE KRN 550mg
g e B B A A ik e TR G, 227K ) B ] (10min, 20min, 40min, 60min) BYk
BE, MR 4 % + Cel 500mg/L (Cef, 8T E) AR ES ~ 7K, B L (500
rpm, 5 min ) WRARA M4 HEmERed . QB2 HRE0/N Mt B A S5k @
TR E Y, HAMT + 55¥88% + Cef 500mg/Liggidt F3ust, 10KE, HAMT +
W14% + Cef 500mg/L, BANEN30~40mg/50ml, SRIBFHNER 4 K, EHREER
i, @216 K5, HIARRIEE, F20FHMERH, ETH@ER b7 ZMT + jEk
4% +GA; 4 mg/L +Cef 500mg/L 3E3FHEFEKIE; WEAMN FROREEEAMT +
GA;4mg/L +Cel 500mg/L + Km s50mg/L (Km, -KIFEE) MEEREFERIKHE, 20
RIg, FTRARBHSBRET, MoBETKniEN#E SR,

1.3 AIfFEE®

R MSIE AR FEA Y I N BRI ALK By 3 B (w/v), 7.81kg, 121°CK & 20
mim, SypkFifr, —0rinKm 50mg/L, Cef 500mg/L, W —{5Andirs, s Hik
(RBHLAE ) MBS LLE R Hkm &g, FEmErRSHEEN € 84
Bt EEMBESERGEENR, THHER0.8cm, HATLHEN 60mol/L CaCljx
&, 1#B20min, BE/RIPZLE, &S5 REHA LR FEAMT + NAA 0,5mg/L + &
B A% RS 50k, FUERDIA TR T MT +NAAo,5mg/L + Km 50mg/L + Cef
500mg/L + fEVE & Rru[ (RI% 24, 3R (R,

1.4 NPT #im

BR100mg i e AUBTHE IR,  SIRSCHC 6 300 77 11351 BB o b+ F W hatmanPe 1 4%

Ay =T0CIRE 1~ 2 K, wpdkx-)CREIT.
1,5 Nopaline#
AR mB B ADIE, B SCRRCTD T By i i, MBI Ik 255, 1R,
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1.6 DNA/DNASF# %

1,61 484t 098 & 7o Amp 100ug/mlgyLBRE SE3ErR, i 1 % A8 E coli: HB
101(PES1) FiT-#, H@h(8) 773 414 PESTFMDNA AR 5145 ity PESIDN A0, 5
w1 (5 B 2ug/ul) A1 BamHI (5u/ul) By 0 , B3 HR VRS0 25 5 L1, 53 & (Y PES1DNA
15041, B (3 MR BRI 2 0 B BT BDNA (& Crp 2 ) 4 B2, 25 B84y % DNA
K5 ul(#510gDNA)Y, A Ot (Nick Translation) @ 4] % a-*P-DNA 54,
~-20°CRIFRH,

1,6,2 t#HDNA#R KN g U HEEIL WK mit Bk # L 3 BRAE, &
XERC9IF g, HRRIREERANBEIDNA, BEIkGRRE2,

A1 PES1£BamHIE)E dkE W2 FIHHARDNARKE
Fig.2 Agarose Gel electrophoresis of
embryos DNA of Tribute Citrus

1. ADNA +HindX

IFig,1 Restriction digestion analysis
of plasmid PLES1

1. ADNA +Hind X 2. PGV3850:1103ne0 F{LITHKm
2. PES1+BamHI ik EEDNA
3. PES1 3, PGCs17#: by Km {16 (kIEDNA

4. REELOTHAEEDNA

1,6.3 # % RX#CI0, 8 IEKHFDNA/DNAL T3, Ktk DNA, R
FEDNARIFRIPEST DNA (% 1 ug) SUFET R BAH I b, SBUAENE, M 20041 EA
FH& e P-DNATREH TR, RFKEL, —20CHL2 ~ 3K, HEx-HEA.

2 HR5W®

21 SHEEARGALNEIREEER
2.1.1 TAsmidtKmsCeftyfp HTREFMEHMEET X Kn FRAN
M, BAIEHIT AKmR25, 75, 100, 150, 200mg/L—RFRENMT + #EHE 8 % iy3%
EEHAFTRE, &5, A20KY, AMGGEEETFHRKRETHHECRRE,
ML (ER-A),



82 Rl k220 ( BABEIE) y £3E )

7EMS Hn250 500, 750, 1000mg/LAICelfyMT + rilis B ry3ER 2, FIMEHH

MIERHREE, BA6, HARRENC MNaMatmilFEEliE,

2.1,2 RiEHLEHHAZ K T RH

BEMELEYE, BRMNARTARAMERL 21 1@ oiE 22584 LARHT R

¥, FRBGEBNRD Mg Y ¥ /LE  Tab.1 The influence of differeat time

m, gRERREK1,2, of cocultivation on the frequency
WNETWEE, &&Er3LEsmh of transformation

B4omin, XB “H LR’ BB EE i ¥R E (min) 10 20 40 60

Km somg/L #3535 H #8108 19 Hi i fk BT BELHR(x10%) 12 7 55 51

FaRLLE, MAEEEMEEAS Koy m o gomtora mssomgin Aloml R

50mg/ LIy 55 3% Sk Rtk BE . T 104 HO T T T 3 P74 4 3

M2 EREN, RS GRS E bR, B30
FIPEME, BRITRPRARAT 1 %ORKSE, Hmlsi, §ESORBRTRHT
B, B— 1 RETHRLNAE SRR FRTRERMOSEL QY B, F AT
RIFH ORI, MTERETRAFERY, BREERKRD, BRUZX 2 FER
k, ABHEXAIEBSOBREMIITERIERE, ROBFENRAERKRFRKE
T > 5 B RN 2, TR MFAMEEERET G 9% 5F A9 40 min 1y 5T
R, Hit, WREECERIEETATRE O T RERRELNRE,

A2 BHLREMLLGmpGHLERY
Tab.2 The effect of defferent pre-treatment on

transformation
MR BEEER(x1079
B TS i S M0 /NA R 45 Bm e 87

% P S 1ok O 3 SO SR AR/ N AR D 4y B 55
* HEIRE A 40 8, EYIME SRBE ML FIRE 1

2,13 FAEERBKETIREIARALLAZ G5 FEE ODNA/DNAJFLEE
Bif, ATIHEZHRELAENSEALELTRESHATMERWREA, BIENTHA
HEPGCITMRIF RN AR m HitE MR (ER-B) 1 DNA 5480 FES
R (Crp ) TR EFTHTHE, RRERYEHE (E3 ), £HE Ko HitEmsH
i DNA h 5 SHBEAXRBRBRRENFS, DHEQXEEREH#TIHEEN &
H 4,

® NopalinetbWl, ZTRERLE 4, NE 4 TR, SR EH PGCo17MRTIE
MAHPGV3850:1103nec ) RATHEF4L, FtsBAKmbTE: @5 H kK Magie w3 2 /l\'
HRESR, —TEREBERINMA L, BB R & F, EHLERS
HRIEW A E, RHEAMNosHFE 4 %k, mPGV3850::1103neoity B E: L B,
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1 2 ;
K3 DNAGSTHX B 4 Nopaline #
Fig,3 DNA molecular hybridization Fig.4 Nopaline assay

. PGCs17# (LB FTK mig R kI
. PGV3850:1103ncoft 5 HE K mii &R

: 1. ExH(PES1 DNA)
’ 2. RELEEGHR)
3. PGCs17# {5 &A1 Km itk . RECHITUR R AR
B TT #H P BE . FRERAEER, 5. FMERER

Nos £EANPT [ £ E% 551, 2 T-DNARK B8, 7:PGC517 iyH = i (Hs) B, %
EEEE(Crp), NossE. NPT [ 5 T-DNAKE, & makis s 19 T-DNA
® FREL, HRAEMBERA LY RTRER, ERA A E R R TR KA
EHL. FRNAKmEMENRM TSR, NostHERAME &, X4 PGC517 higy
NPT I :EMGFEAEEMRPGV3850::1103neoi iy NPT [ JLK Y34 124 TIE1E,

W N e

ms PGCair i B &
Fig,5 The construction of plasmid PGCs517
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® NPT I 8B eam, LImsEL
HEKm FfENTHERE, KELOITRE
B EHPGCI7TAMRIFE AR, NPT
IR EME R, B6 I RNERER
AR ERR RN ARITE #15 3 g Be NPTI®RW
Km#ih kR A NPT 1 BeiSk:, HIH Fig.6 NPTT assay
PAEBEA, 389 NPT I £EEARE hEx 1. RFE(EPGCD)

&, A& PGC517 WRIFEEEL Rkl z fﬁfﬁgg}g’:}{ R

~ - (e min >
HyA K ik A9k RE i NPT T ‘Etﬁﬂ‘\jﬁﬂs, 4, PGV3850:1103neoft 5 A Kmipikix
HERAERNBERE TEIE. -

UEETER, EARZEESHFENEEALRERATFHARNE B A h, 1
Nopaline M FINPT | ﬁ?ﬁﬁmﬁw%ﬂ'&, FEBIPGV3850: :1103né0fy NPT ] 2HE
FET K BR (R M rh ik

RV ANEEEEAREMNPESIRA B EERBAFEMSchnepf 271
HEREAXENAS TREEAFSAZD T, EPCCITRIER RAHESEh, &
EERRYT, YHEARHEAHRMEEAROREARE, 2ERASNIYT
BT MR EhasRE, FRFE—IWR.

2,2 AIRFHENTKRER

mER-C, D, EfrR, GEGHALMTE BEREE &£ 1 &, 89X % i,
10 &3 BEMA LR TA 2 MR, 0RESEAREAWATHRTRBY 2 KR,
10RANPTI ENMALRHTE 1 HEHE.

BERRA~E Plate A~E

A, REXHTTHEFEASAS S HKn25, 50, 100, 150, 200mg/Li MT +S8% 13 rh, 2%
QORE, WM B, MBI EEEFE LEFFOREMER, 7 HE (KRR ) 7N, A5
&, EAEERAIET; C, BEEEIXMATIFHTHERIN, 2 hHBEAN THT, 2Rk,
4 FPGV3850: 1103neoE (MMBEATHT, 1 R#HKs 6 HPGCs17 BLKBERAT M7,
2XIWik, D, GUATHT: E. RMATHT(AEPGCo178# LR, HKmiTHEMKRE)
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' The Transformation and Production of Artificial
Seeds in Somatic Embryos of Citrus reticulata

Yu Yanhua Guo Huishan Zou Yunxia Li Baojtan

Abstract A transformation system was first established by cocultivation of + Citrus
embryonic calli with two kinds of Ajrobacterium turnefaciens harboring the recon-
structed plasmids, PGV3850:1103nc0 and PGV517, respectively, On the MS based
‘medium containing 4mg/L GA;, 500mg/L Cef (Cefazolium natricum) and 50mg/L
Km(kanamycin), Kanamycin-resistant transgenic embryonic calli and somatic
embryos were szlected, Through DNA/DNA molecular hybridization, Nopaline as-
say and NPT II assay,it is certain that the Nos/Npt gene in T-DNA was transfer-
red into the somatic embryos of Citrus reticulata Blano cv, yu dong, and expressed
in the transformed embryos, and the toxic protein gene of Bacillus thuringiensis
was transferred into the somatic cmbryos, It is the first example of introducing
foreign gene into Citrus, Artificial seeds were formed by encapsulating the trans-
genic embeyos resistant to Km(100ug/ml) with 3%(w/v) sodium alginate, Up today,
2 of the artificial seeds have already germinated,

Keywords transformation, forcign gene, embryonic calli, artificial seeds, Citrus

reticulata Blano cv, yu dong
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