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Abstract; Agrobacterium tumefaciens mediated transformation system of Lolium perenne was studied by using GUS
gene transient expression method. Mature seed derived callus from L. perenne was transformed by GUS gene contai-
ning A. tume faciens LBA4404/pCAMBIA1301. Frequency of the transformation was detected, and the optimal condi-
tions for L. perenne genetic transformation were determined. It was found that the transformation frequency varied
from 25%~45% according to different genotypes (variety). The optimal conditions to get higher transformation ef-
ficiency were 2 days co-cultivation with 0, 5~0, 8 OD A, tumefaciens solution in dark after 10 days pre-culturing.
The transformation frequency was significantly improved by adding 100 pmol/L acetosyingone into co-cultivation me-
dium. Adding A. tume faciens solution on surface of filter paper was found to be a better infecting method of A. tume -
faciens rather than suspending in A. tume faciens solution. The partial desiccation treatment after transformation was
beneficial to prevent over-growth of A. tumefaciens and increase the transformation efficiency.
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SHEREMBEIFEF R, B, SREEXNE  FEREERAUNITERERRNELRENERA.
B RENEFETFMH TERLES, ALEELFE
ERFRMRF RGBT LA, LBl 1 MEfF &%
BARBAMREREETHAHMHOBRENER, L
EENMTEZEENEFERTS . X—FHTERE 1.1 #8

FEBT R TEAT L R B (D HH,2003), EE
WEMNEERSERFE, BERIELEFET — &5
3T, WS T — 6 R R, {2 7E BT 25 B9 SCHR o % R L R
RZERFERERMYRF. Kb ESFLEBEEYN
REREARAMREIECEAFBT —BITHE, KK
E AR FER 4L 7 B (Dalton %5,1999) , 75 4 47 B 1t
{45 4% 5 T BOBF 35 1R 20 (Devereaux %,2002) . Kk,
FUVEEZFEBEFARITERERAEKRTEHF
BREZHWE, VBRI REMARMNESFERERYE
EETHEREREEEM; FNAMREFEHT S
MRHFRRE, UFEITRFEN S GUS EHEX £

LB Xhol

Xhol

BsxI

L1.1#Es## A8 S FEREE (Lolium pe-
renne L. ) & #HE R, (cv. Pirouette) ., B & (cv. Barball)
EFF(cv. Peace) ¥ EE B GARAFILERE
MR ERFRELFERFLEFORE. P RFk
ERME ER-ETFR, RF AT RRER,

L1.2 RHABEHRAAE  BERITHE(Agrobacteri-
um tume faciens) B Bk LBA4404/pCAMBIA1301 B X
EHT RFEREAEHEZRE. Rk pCAMBIA1301
B T-DNAREZFHB RN (HYO ZE M B H%H
BHEBREGUSER,Z£ GUSEEEBRAE—H
&F, Bt GUS £ ReE7E Y hRIET A REFEH

Ncol RB

BstEIINhel

B 1 pCAMBIA 1301 ok B
Fig.1 The plasmid map of pPCAMBIA 1301

HFRZL@AD,

L L3 Bt MHEYBFRE-MSERFRELS
mg/L 2,4-D+0. 05mg/L BAP+2 mg/L ABA+30 g/
L ¥ +3~4 g/L Phytegal, pHS. 8; RAF I
BREOMKS o/L,4AARE S o/L, BERIRERY 1 g/L,
MgSO,-7H, 0 0. 493 g/L, B4 5 /L, pH {4 7. 0.

2 KB

2.1 RAEEFNEDEL

PEE-70 CREFNRITHEE L FE YEB EFE
ERIZR,28 CT RS A% T YEB ik 3%
9,28 CTF 200 rmp KRG T I, P K 600
nm T F4M6I6EE U B AT B B WU SR W OD
kB 0.8 Bt , ERIES. HHE WK ODHEHIAF) 0.5~0.6
L ATHEK. BEAUMHBETEBS,28CTF
100 rmp #R ¥ 20 min, BEFE 10 min, FHFE LR
AEHEBRK EXT, #BRNILEFE L, 25 CTH
BIRIE AT GUS AL L 65 LIKE I GUS % B Bk
mREXFITERRREIR, KHEHFERE.GUSH

HEER(%) = B W3 & GUS BEE/ K 89Sk
X< 100,
2.2 GUS EHRABRLZLX ST

SK5RITELEFEHAHARF GUSEEY
B[R] 223835 Jefferson B4 G140 % B A B H 4T (Jeffer-
son,1987),

e gk - BMARIMEYASAT 1.5 mL B.L
Fh,mA GUSEWE 1 mL IBEAL R, FMA
5%(V/V)REK GUS e, \B5/E 37 CTHRE
16~24 h, H 700 Z BB EFBUE HA BB TG TR
QAR
2.3 RO ALIE

AR AN BEEFARENEHTRR
BT 1.2.3.4dWM 0 ERAS RS BRI
AN Z BT F (AS, 100 pmol/L) &L B, Jil & AS
XREFMOGEARMEN; LR THLE TREHE
5B FTROEEOAGHAR, TREERERITE
RUENRGBRESRE —EXEBAMERELY,]
dEEBEEFE LB THMERETHEILE.
—HEAREERRALG,. F—HERERELE -2
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EEBE AGBRERAEL . REHEBRB MBI &L
KA B R B 5 2 (NS R E +30 mg/L
HRED,H#AT 10 d MBS R R T RIFE L, N
TG SRt B X 4% LR R B . FE R AT B BB
FERFEARENREREIR D RET O RTHE
OD0. 5,0D0. 8,0D1. 0 #1 ODL. 5 ¥ B ; BB # A [F)
By R (BEEMBABMBOMEFERE
B R M SRR AR AN BEEH
SRR AR, R T 2R 12 h 68R/12 h REE
BRIER &G, UEZBRABEBREELHIFEF2d
J& . #4T GUS R b R4, B XERER 3
W BAE R SAS 8. 0 X R BEHRW.

®1 AEFHEANTRARIERGAR
LR A A R R

Table 1 Effect of the days for co-culture with
A. tume faciens on GUS transient expression
in callus of L. perenne

B2 3 dILERE, BRE R B E B AR AR 4
SEIE K ILIE SREt R, B 2 A R SARIFE LR 4 d
R4dUE HTHAREKSIENHTHY AR
ERKEEEAZEARBIRERHATRE. UR
HE, ZEEBREENMT B EMBERL B
GUS R H 4L TR W H 45. 45% .25% 1 36. 96 %,
MHBAELEF 2N ZERBEFLESWER
FHERZBELT X EF 2dHNLEBEFRBER
BERTHEAE  BSHMVPARLREEER
FHARF.
J2ASHEEERZTEHALENR N
ERARFEEBRMILIFRLRBPEM 100
pumol/L Z BT EHEWMASXM ZELBEERMGHEA
RPYFMINE 2 fim. BN ASKRARE T 244
RERLRMHEAZENEAIE,GUS 1 X
MRIEXEREERMT 61. 3% ; 26 fF N B EHm
T40.3%:; EEHERMMT 18.8% . ZRAEE,

PisF B 0] & ik 5% (7 7% .
NS RABER i fp %D %2 ZEBTEN(AS)X GUS 2 E B8 %% R R
V:riety transforma- [VO- of transient Transient Table 2 Effect of acetosyringone(AS)on efficiency of
culture tion callus ~ SXPTESSIOn  expression GUS transient expression in callus of L. perenne
days callus rate (%) P - P
P 3 1d 42 9 21.43 ¢ BAR  BEER oo
Peace 2d 33 15 45.45 aA s kg B T B fm
o Rk No. of No. of : Incre-
3d 32 13 40.63 b h Treat- R Transient
Variety trans- transient ~ ment
4d 38 16 42.11 ab ments ¢ rmation expression expresilon (%)
BE 1d 46 6 13.04 ¢ callus callus rate (4)
Barball 2d 44 11 25.00 aC ¥ —AS 71 23 32.39b 40.3
3d 48 10 20.83 b Peace + AS 33 15 45.45 a
4d 50 10 20.00 b BE —AS 57 7 21.05b 18.7
e R, 1d 51 8 15.69 ¢ Barball + AS 44 11 25.00 ab
Pirouette 2d 46 17 36.96 aB e R, —AS 48 11 22.92b 61.3
3d 51 14 27.45 b Pirouette 4+ AS 46 17 36.96 a
4d 49 14 28.57 b

DRE LSD BRER, F S # R F/NG FHRR IS 3% 6 ] 40 B8
Al 2 5 8 3% (P<<0. 05) s R & f B] K Ml KB 8 RR MR St e nd
(2 D4LET RE R EZESR 8 ¥ (P<0.0D; TR,

D Different small letters within the same variety indicate the difference
between the Co-culture time treatments being significant at P<Z0. 05 level
according to ANOVA and LSD test. Different capital letters among dif-
ferent varieties indicate significant difference between varieties under the
2d Co-culture treatment, at P<0. 01 level according to ANOVA and
LSD test. The same as follows.

3 HERE54M

3.1 ARSFHEANSEERZERARIENLMW
FEERZEERFE S AILHER 1.2.3.4 d

JEHIBEIECRAR 1, BARESRITELE

F1AERHREIRBMER 2 IERIRPBR

3.3 AEREABT I BEERERFHAENR M

AEEEAE T R AT AR INE 3 BF
~, MPFMEERTSAHERASELARHMENE
LT, H GUS BERERMB TFRABMRENER,
MPMEZEGUS HERERERSNEZHMT
37.88% 1 20.25%
3.4 THREABNSEFARZTERAENRM

ST REEMKRTREE O BEEEILZELY
GUS BRI REFRINE 4 Fin, BALER GUS B
B Rk Rp £ FRH R, X5 GUS BiRIRE
RMRT R 27. 8% B BE K F Y 36. 96% , 38
BT 36.48% ; FASEM M 28. 95 %5 R B B 45. 45% , 1
T 57.17%. xR TRBEHELZERST 2~4d
HEREBRANEIIRFENEK MBALT TR
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Table 3 Effect of infecting methods on GUS transient expression in callus of L. perenne
an | o RUBGH  WERSALH  BENLE i
Rl Method No. of transfor- No. of transient Transient Increment
Variety etho mation callus expression callus  expression rate (%) (%)
¥ Peace B ¥ Suspending 58 20 34.48 b 37.88
JE 463 hn Bk Adding in filter paper 61 29 47.54 a
B % Barball B4 Suspending 47 24 51.06 b 20. 25
HACHE I Adding in filter paper 57 35 61.4 a

R4 AER.TRLENREERA GUS EEARBREEZNEW

Table 4 Effect of preculture and dryness on efficiency of transient expression of GUS in callus of L. perenne

& R, Pirouette ¥ Peace

7 B Items Wik EPER AT WitksE XBEHE
o TR Tpe Without Un F* Precul ‘Without
n-arymng DIving  .otture preculture drying Tying ture preculture
4L 4% No. of transformation callus 48 46 46 39 38 33 33 34
5% (6] B E N4 B No. of transient expression callus 13 17 17 8 11 15 12 6

B [E) ¥ 1L & Transient expression rate (%)
3 fn % Increment (%)

27.08b 36,96 a 36,96a 20.51 b 28.95b 45.45a 36.36a 17.65b
36.48

78.45 57.17 106.00

RS RANEERREMAREFFHNREZ(TE)RMLCUS BEEREREZYEM

Table 5 Effect of concentration of A. tume faciens solution and light period on

efficiency of GUS transient expression in callus of L. perenne var. peace

S A7 5 B 3k BE (OD {8) OD Concentration FLE 3% ¥ & 44 Light condition
g It
e 0.5 0.8 1,0 1.5 Ba% Dark Y6 B Light

4L A 53 No. of transformation callus 33 45 41 49 33 26

B% (8] 3% 35 & 45 3 No. of transient expression callus 15 20 13 6 15 6

% () ¥4 4L, ¥ Transient expression rate (%) 45,45 a 44,44 a 31.71 b 12.45 ¢ 45,45 a 23.08 b
PR 2 d RBFBEERKB T RITHA. HIEFEMERILEENRWERAES, 2BEE
LSRN EELEREEHAENRMT FTRGHEANBELAXEEER T 12 h R /12 h

RIFEBRRITN ST KA EEFNRGHRSE
710 d S, AT B B ERGNELRE, B
HHEARE D, AEFEEFERFERXAMM
FHGUSHEFREEELEBR L3 FIE N M
78.45%#1 106 %,

6 RTHERRENS FAERZERGELEN
210

F A R ¥ B (ODO. 5,0D0. 8,0D1. 0 # ODL. 5)
RIRITE LM FREA GUS BREFRERINE 5 T
N. RAFHEBEB W EE ODo. 5 1 ODo. 8 Bt GUS Bt
FEELRER . EEZRAEE BE 40%A£%;0DL O
B B BRI 5% 46 3275 B T %, & 31. 71%, T ODL. 5 B¢
GUSBEI R XX BT 12.45%, . B EFRKT
OD0. 5~0. 8 4b 3¢, BSt, 42 #F B8 81 ¥ ¥k BE B LA R A8
it ODo. 8 HE.

3.7 HEFHR AR REG T REEHRAEARW

SREFGM 12 hER/12 h BEIEHFEHT

BEEREMTH, BRERBAG T RIFEANE
MZEHBREAHLE,

4 i

4.1 EEBXNHARRNRE
EHRFEXRAREABEYNERARES S
B S NERB (R SMEERHE RITEE
WP R SRR B 4 ILiE et e B R TR
BWORE LB RS %, LREWARITE Vir
EREAMAGAAERKRNBENERRTERER
PBFEABREREN M FE(HESE,2002),
BIFEF 000NN FUBENERRIT
ZEGHBRETROAR, FIINTEKFERFE,H
BHRAREHBMTERS, BUEEX—-FTHEHN
MRERUBXRK. G ERES ARG ERR
SRR, REULR S 43 480 4 38 BB (I F
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ES Y43 40 B P9 U 3 3 K7 (R ma 4R R RS
A ML) (LB B S M (TR AN R SR R
(Rashid %,1996) . A EHFARIBELEREEH
MR ER RN ERELAARNER, &
MEEGTHEBHARARRFHOHELRBEEN 25%
~45%, R BE4 B E T RGBT AH K&
EXTREBURREBAERLN . FFUEH#TE
R ELEXNZEMRETERMEE. SHA
at, AESMHAERHNAGHRERERSIBNE
BT, PR ot O 32 38 o 2 T 94 B A TR 2
G2 AS MBS EERFEHLRENTME
BREBFEFHHEYARKFENRRF X,
FEFARBTEABBRRERBHNBAYR, AT
MEUBERATEG BB, HGEN R MB AT
ST LAAR 3E 4R AT B A9 5 AL B E (Vain 4§, 19935
Hiei %5,1994) , KF ASEHIEH R BSRRBYT
MBI & (Moore %,1992), REXMHESE
AHRARRITEN SHAFTLTBR, BETRBHA
WMEB(EH%,1999). Hlin, ZEKREHELFE M 100
pmol/L 4 AS B K K & ¥ L B E (Hiei %,
1994), RMBAHAKRERERYA M FREHEY, I
B AEENEL ASHEANEERRZRF
B (James %,1990), ZEXFFR AL AS K 5L
T.ZEEBEEN GUS BEHILERE 20~
30% , LBH B A4 BB o B RAF B B 1L Ak R A BUR
HEARMER, ERTEBRBMLEFEREPIMAT
100 pmol/L AS j&, £ FEABEEM GUS BRE 1L
REERET 1%, EHTSFEEREETUED
ASRERITEMBRRES.
43 HBFHEANESFEREERTHAUGERE
{4 &40 4 0]
RIFEMSMEANIEEFEENMEATES R
EEEENFY, T-DNA NEB R &S AT
FEEINTER. RELRRARFEHAROELRR
SRR T X E K (Hiei %,
1997) , Mk KB, RA| FEEMNHEA,BINEHE
BRELR . BEEG5HERS, ATmEmiLEs
MR EARE , AR RES 1R LA T M8 — 3k g
FERFERRBEA RN ——AFEEFEE S
ARMBRFENO A ZENRE R KM, AR
BT EBRRAs,MARERRO RS KIF. gt
B 3 S AL R A R K, RE Y Fr MR, i
e Rat A RA ZRMCRRLF,2005), EBFE

BEEAGARSRITEMILEFRS,2 d HFREE
AN BRAEBRKERRE BRI,
GAMEEEREERTHAUERDBARR
MHMEE

EHRERERH, MEHREFBE AN
ZEhPHMEFERETNRFEEABE, X5
BHEMRAEREAYA M. B, FHEFRM
BB, HAS M (2003) AT SE 10~15d /&9
KBHERGHARAERRNBREREEMELER
H. BoEM0meg/L HEENRELEERT U
ML KERABIIMEN B EERE, A HTHE
¥y 40 B 7 AR 4 B 1) P R L R BT ) R, X R AL
A (FHESF,2002),

ETHRLEFE, ARHEFCOODERITERE
ARBHTFRP, T RAEMETRLERFOH
HRGALARBREHT TR, ETFTRLEEE B
HAGHAKLERABER 4. 13%, AL TH
A PEFGARKRBERLN 0. 18%, 5RERH
FRAEBARNTUAEBRFERITE, WA IR E
BGHEARES, REEARMEICESE,1994), 7
R EHMEEERERRITERURENTEEE
BA 5T B 5 b /K 78 B A8 LAY 1 R 3R

AEBRALEFENBEEHFLENEE TP,
WIS EREMEREBHN GUS BN EXARIEERT
FABRRE, THEEBUERALAYZRNES T
BRRY B . TREIE, XX ZHRAME R
—E MG, AR AR INENAR EX R, B
BT XERENHAZENGE.

5 ##

AHFE S, FRFF 8 LBA4404/pCAMBIA1301
RUZEERZENORMT . H EMBERS R, &M
GUS WBE =X, MR B FEEREFENRITER
HER. REBRNFEELS LT U2 dENRESR
BEetE, WA LR WEER, BERASFTH
HAEERZT 12 h BRB/12h BEEEHEASETH
B RFFEE WA OD600 LA 0.5 Z I8 s ¥4k /5 xd
BN TRLEBEA TREAGRS, REELE,
PR RS REE BEF 10d EANBEERY
HARBF MO Z4K;100 pmol/L Z BT EH A
MIARTREEYOBEERREE. RAEXHFTHE
BHSFEEBREEME.HEMERNSHHE GUS
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BRE s b Fk BRI N 45. 45% .25 % F1 36. 96 %,

B % 30k -
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30(2) ;200—206
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