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W E. AEERERNY gus-bar DARICEE A FE pDB1 R #IF RC24 JL T KRB B 1 JF B pARN6,pBAB3,
PYAO24(pYAO24 B H nptd #HBIFCEHE )L pARN6+pDB1. pBAB3+pDB1 & pYAOQ24 ZRAGSHREA
EA/NERBHYARBIEE AR, SR BITHFEHEEEAK. YEERMSINERERANFTEEREL. I
ZER BN . SRHENELRSEHATHIT. ZBAR s REHEANHENZERZRR, FETRAS N /MNEHEN
HENEHHE . HEFRESENSRERY 30~50 pg/ R . EFHRIENBERTURL AR GHMERH
IR, GUS e RIS BRI AN R AU T BEANEEN T =AM B EIEEK. §rxt8& L
B npt I FHHEARICEM, 150 mg/L MM FHE RV RE B EENKE st 8 ik L8 bar FHERICEE PPT
B E N 2 mg/L 5 4 IR B, B R E R INE] 3~5 mg/L,
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Factors Affecting Wheat (Triticum aestivum L. )Transformation
Mediated by Biolistic Bombardment
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Abstract: The plasmid pDB1 with gus-bar as double marker gene, and the plamsid pARNG6.
pBAB3.pYAO24 with RC24 gene encoding rice basic chitinase were co-transferred to immature
embryos of 8 wheat genotypes in combination of pDB14+pARNS6,pDB1+4+pBAB3 or pYAO24 via
particle bombardment. pYAQ24 has npt 1 as selective gene. Transgenic plants were regenerated
after selective culture. Factors influencing wheat transformation via particle bombardment, such
as genotype,gold particle preparation, parameters of bombardment,were analyzed. It is found that
Xinong 88 is a very ideal genotype of genetic transformation,immature embryos two weeks post-
pollination were suitable wheat materials of bombardment,30—50 pg gold particle per bombard-
ment was appropriate, mixing the gold particle suspension thoroughly could reduce the injury to
immature embryos and enhance the transformation frequency. GUS histochemical staining re-
vealed that blue spots produced by sucrose as osmoticum were bigger than that of mannitol as os-
moticum. 150 mg/L kanamycin was adopted when npt ¥ was used as selective gene. It can produce
false positive plants easily that the phosphinothricin (PPT) concentration was 2 mg/L when bar
was used as selective gene. We should enhance the concentration form 2 mg/L to 3—5 mg/L in
the future.
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NERMR EHEEMRSEYZ — B, %
RAREMBERARREAYHERERNHAT/NED
BERRFEEE TS EENWEN. BEF Ubil,
Actl .Emu S8 FHHE Y S FIXE 3 F, bar.
hpty nptd | gfp %k ¥ 5 iC 2 B 1 EHA105,
MOG101.ABI.AGI FH #ERITHERIZ A,
Bl &3t CaMV 35S AR BIK A )5 sh TRy B (L
REAT 1~2 MEERT),EJLE R EF I8
ERHATFRARE T TEHRDY., B, MEHERR
WRANTENERRE  RTFEFEMEREER
AR, BT INEARKITENRRE ELRSE
KHEMMRITELEGREARD, NERITEN
BMEREE —ERHR LA —EEE, P 1997
4F Cheng FU R RITEAT B /NEHEREER
HHA, BXELIRTFENFERBTAIESKRE
/N ERRERER GELE, REFEWETKEL
YEU, B Vasil FUIZEHF Bk s # A EE
HARRKBIEHEFNERES  HEERA S
H/NEBREHIE R R DNEER BB /DERHE
MEBEFERZ BT I IER JIRERER
ERLOEEEGEREANED B, ES5E
K KBEERTREREDHE, NEREHILFR
X EGE, N EREN P PEREHRIOWEEY
W B R B Z R RE MU, RS ILEK
KEH TR, X /M8 E LR PR E & 2 E A,
BRFF HE EH2H.SRHEFHTT ES
B, e Em EFRT A ERE A FH/INE
ML TIE,

1 BHE5F%

1.1 HENESE

AEBERT 8 MR ML /INFE (Triticum
aestivum L) M A TR EELRE, GETR1376.
F£E7228 B/IF A8 .2h2, 80101T . HE ALK
872748, MBI P TR KEA ¥ EYH
W. FENEFEZHRE 2 PERER, LB41. 0~
1.5 mm K/ EFEERR BB E YR G IMEE,
MEHFERSR THEFERA TOUNENERERE
60 5,0.1% F 5K + Tween-80 K 10 min, LB 7K vk
W3R L ERERGTREME, FRAH8n L
BFMS, MS+2,4-D 2 mg/L, REMSH WKL,
IUERDOERE L, 20C  BEAAFTEFR1I~3d,
1.2 BRMES

#A1E B BT H KR A8 #5 pARNG. pBAB3,

pDB1 Ml pYAO24 I F (WK 1). H - pARNS,
pBAB3 K pYAO24 #&HKREWIEIL T RN M e
B3H RC24,pDB1 B bar R F gus #H . bar
HEEHRLE T ¥ (phosphinothricin ,PPT) Z Bt ¥ #
A 7] { Basta (A2 AL 5 PPT) & 0&, O VE WA ¥ i
FIMCEE., pYAO24 BH npe I XERBEFBE
BRE B, TREFHER, RRMNLEHEANS
— S EIRICEE. 4 R AE EARYN
K FF B AR BE SR DI o B, /N B4R BURORL
DNA,
¥ 1 FEANAREHEENR
Table 1 Different genes with different plasmids

Fow  DEEER  HYESRKIZ AREERC

. Functional Selective marker Selective marker
Plasmid

gene of plant of bacterium
pARN6  RC24 Amp”
pBAB3 RC24 Amp”
pDB1 gus bar Amp”

pYAO24 RC24

1.3 ZBLBARERS

BEROARRNAEEMBEREINHEES
0. 6 mol /LEEREAIMS, IEFF 2, F20 C B BER A T it
f75~12 hE B b8, ¥2 mg&P (HR1 pm). 5 pL
ik DNA (1 pg/pL) 20 pLIEXE (0. 1 mol/L) Fil
50 pL CaCl;(2. 5 mol/L)IBA , IR ER AR A= It AL FE {8
2Z¥9%57,4 200 r/minB 05 sE B, WIE 250 pLX
KBEE  FEFBFT 240 pLLITKZEE. BEH
EDNAWERHERRBETHRARLE. 8
3.5 ul, R FREATERRE S . SKBRWINEE
T W AL P 2 1Sy, B RIS PDS1000/He
(Biorad) , R A 1 350 psi B{1 100 psi, ¥ib#tit
EERABRFZEMERN 6 cm, ENARK 5
AEZEEERY 2.5cm, BESEH 27 JFRE:,
R kA 3 ~44: pARNG -+ pDB1, pBAB3 +
pDB1 il pYAO24,
1.4 ¥ EFENBLESR

SHE16h MRBRBAENETBIEFERKE
MS, HEF#,20C BEIEFF 2 A, BRI KB IR 2
WK, kEEF 2 A BAGALEE MS,
(MS,+PPT 2 mg/L B Kan 150 mg/L , A& MS
AHURS 3% RERD B R B b AT e BIE I LR IT 3%
2R BRHANEZE A FE MS,(MS+
0.1 mg/L 2,4-D+4PPT 2 mg/L B kan 150 mg/L,
A& MSHEVBS 3N . 1 MHGHBAHFR &
FHIRFHREE MS RREEFERENASL,

nptl Cm”
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3UMHHAR , HAKRE 2em M ERM/PMEKREZS
1/2 MS(MS+PPT 2 mg/L = kan 150 mg/L, A&
AHHLRAY 3% ) T R FHEM B AP ak st
B, BEMKEKED 6~8cm BB E LIRS, HH
BB R EEE 1 AR P.
1.5 gus XABREFRIL

¥ % #ixt pARN6+pDBI1 il pPBAB3+pDB1 &
BLEY R B BEFE ZE MS 35 & 1~2d 5, A 5-1%
-4-58.-3-I5[W-B-D- B BE H MR (x-gluc) ¥ ¥, 37 CR A
SR ELREME TUREAR M TSR/,

2 BREH

2.1 EEBHEMSGARBEEKSE.BED
o

EHfTEERELRE,/PDENEBEETKELE
SHARARFEEE/NEBRHHXRBERZ —. A,
KA LR 8 FhARRBEMPY R /MEER TG
Aol . AR A s BRI ERXER
EHE . AHGALNFEISEILER 100%,HENME
HEEGALANBENREREEEER. HPAER
1376 .78 88 . B/ NEM A AR E KRBT . AHAH
K[ETL, G EKRE, EEAREMBRER, 248
RHERGHAY AL AARBHWY 10%. M
ZTHEHNRGHAARTEHEEEFLEF HEE
KBREBNO.5cm A  EHBE .o AEFFKIK
HEGAR, KRS GHRABSHELRE, 2%
it HERAR 88 M 42—, FF 7228, & 2.
80101T. PR 8727 M ARG ARBR B EAEBK
1em® £, BERE, FEH EEENTEER
GARFRE, AL ERBAAN 5%,

KE@FEWRGAAEFREZG, TUHE
BEHENEEASEHAHARRE .S RS HEAL:
FiR 88>EF 7228>HEF >R 2>B/NESTHR
8727>80101T>PH K 1376, HF K 88 194 BERE
HFR AR 1376 LFASE. EXRF, RITER
Ehime K BHERAY/NEF LT UZRR
R, BRNEELELEFRELERLENITR,&E
BERY 8 KB/NER,.THRELE 2 ABRRY
BHEFET: XIS 1 ¥k, SRE 4 RE AERAR
ENFEHERMEELWME R, EORLSTRERE
HE. AR 88 REERNF/IEREHLNRRZ
%
2.2 gus XEBREFKILH T

EEHE 1~2 dBRBEBERA x-gluc IHH

TR R EE A SH LR R E AR L
AHARKPREL S FHROFEFEENXEK.
AEREFASH © 1 pom, A AFHHSEERE £
—EH &SR TR S, BATTE 3 R, RAAF
il & SR, B 8 78 ) & 7 B R TR A AL B
mRFESRIERG, ZEHENEEF EHRM KR
HAMBERE, EEEK, 805 S0 EH R K
/N IR RS (E—50) 7 R AP &L, B 7E i &
FTHEFBRETBARLE, ENOREF EHAY
KA S E RS, WEE/D, 84T 8 T B 3
BRME2) s ERBAEBEAENEG, BARKESH
MBS F i & R R A RAE . SR T
DNA FH#HENE /DX QEA G ERK, R
SRR R, R E/NENEE J7 REERT K
F, FHYERTRAEFSEREGAR. B,
21 A SoRr i) & 7 S B T 40 e AT AR A AL B, B
F B8 G Rhr i b B2 B [B) Y 12058 24 S 4 , GRAE & B 52
28, T kB ARES.

%2 FEHEHEHEENTELHRHEE
Table 2 Influence of gold particles prepared in different
time on bombardment effect

enpg  BRVUREH pmmamm ko
Gold particles b gf ((;US Surface area  Size of blue
of preparation nurlr))l €r o of blue spots spots
ue spots
& SR
Gold partie- 7.6 2/3 /M N
preparation
Ja parce KK
Gold particles _ ’
of preparation 2.4 & i Re— R gL

in last year

2.3 SHEMXZFEURERBEKNSH

KA M LB B B 4B AR & A A bR
ARAXBHER. RIEBRFEHIMRE, EHEHR
et FOE RS X TR, B HAARI T8
RERMMARRBEHTEERMZR L. X6t
BORHEF RBET,. FEEAREFERASHT
S FHEEZHELIAMAT, EASEHE AR
KE L E, 15 T50 08 DB A 40 B P S T AL
TR ot AH R3S bR R R, X 3 A i 2 5k 3
AR, ZERHX/PENEFRRANBRNER
1300 psi 1 1100 psi, B /F MW/ NEHEHREES
BEGHR S EE . RINEZRP /MR
MR T —REDH,ES xgluc a5, BEE
AR, FRPLER 3 A& 10 T WA,
HBHETH AN 30%,30%F1 40% . ERIEFARE
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FUHEHAT 1 KEHTRTEFIRR.
2.4 JRROEFLUURMERIREN S

FApARN6+pDB1. pBAB3+pDB1flpYAO24
XIFH A RPN ENEE T, AR A A FEH
HEHEEWE%R. FHpARN6+pDB1 XpBAB3+
pDBE )5, EMAEFEFIPPT 2 mg/LHIFR T,
BAHEHEKMEERE, 9125 #4T PCR RS 5K,
KB BRIEME, RA AT 54 EAE R R4, 581
2 mg/L PPTYENTREFI B K RAE. HR,H
pYAO2UFE T EH/MENEESL T kan 150 mg/LIK
EHESEEFET . MENEEEKZNIOLKE. RA
JUBR N IEH 4R H, % PCR & )5, & hHEE HK,
RE®RECHBMAE., HHETLEL, 150 mg/LH
FRBERERAROREIRE. AREEN/NE
AR I 0 2% AT 55 3CIRGE
3 itig

INENRESTEESEE RS AT~
B, BERISAKR TR, MEEEBAGARE, D
FESMEEMKBEGENENBERAETU,
R FEEANY/NENREY R TR R TE
EHit B EMEELRF. REEARREREAY
HERPNERKFABAE AT RN ERE =N
H. ERMNELRTHMF/NEZEER S, Fa488H
RABZHEL. EMBFEMRSIER, D ERIE, B
ZEARB, R—F+ o R R LR AT E
BAER , AR R /NEBEFR L WA Z R RA,

RINERITRAYZESE S FIEZNE 2 F
IR . B BT, B 5K 2 %) SCHRHR0E UE B Zh AR 2
— R AR AR AR & AR AR BB, th A HE R
TR G AR SR T LA R, KB
TR EME,

SR HERBOIFRERELRINENRESR
HE W E AR RITERRERP LR, A5t
FAE 3 B R AT IR BE IR A R B BR AT IR BE IR
HGNHITBERRGWHRREBRS ; EoEITFHR
EFRMATHATBA A, &R LFH 7
EREZ,.Z2GUS oG, BERAHED . BEA X
HAEAER  XIHEESERKSENER . 5H
ftb B 55 & Br iy GUS B4 b, AT TAEF GUS
R AR KA S mBUREARA. XES S
ERABTEEAX, MRA T H R AEN 2
EEATMEWABECRE S, SERE . BELE
R ASGRBR R R BB R MR SR, L H

BN HAEESFEFELES, GUS BRERAKA
BE S RN, Altpeter 20970 Becker Z8121A 2 .
X FABAR A ER R (30 p) RABHUVEAE BRI X
EHEETFEESN AR ) BEMEN ]
Xt A0 A Bt A R, TR &R R’
FHERGHMAEER . EZE SNNERBE .
FIREFE R G IR ik TR I RO IR S LA
HFry e FEX B EFHRENERT , BE &K
M., & e @R B R A MR
FRGRTERZ N, FHRIEXBAERET.

1 F R FERIHEAT kR, RN RS LRTR
Fi# PPT ¥R EERE %, 25 2 mg/L, H AR LR MR —
B E B FRFEE ALK, 85 55 P R Ak
ZERK. L€ LER— e BE R T AW,
HAr A S ¥k E7E F PPT. Bialaphos ZFEREFI#Y
AR S HAT R GRS, — AR TR R .l
HERENENRRFEHLEH 1 mg/L XHERKRY
IR I R B AT R 8, DABE I NE R ER R S
FHRELRARRKERE RN ERET L
A FATHIR BF R E 3 mg/L, XK ERHRGH
LAREFBE  EHBIEFREPMA 5 mg/L By
W, AR ER, K BE A I e R R JE S 2 B
PR AE U B BN %IVE A . Bliffeld U9/ PPT
Ve RS BT, FE R LA A d I R AT A9 PPT S B
1 mg/L, MESRKMEREFITAZE3 mg/L, MK
PPT W3R B, 828 T FHEE EE /NER HHY . Zhang
%[ Bialaphos NI FIBT, FEH /5 F I E 4
R (9 3% 3% H o BT 40 89 Bialaphos ¥ £ 5 1.0~
3.0 mg/LEi Nhni s ¥l E ATk . HEA F 4
WRETH T R R &P 5 mg/L. B, RN
SRR LR B, 54T PPT Wi, 3k BN H
By, it G EMRE, #FTERSHENR
%, ATERIHNA—FR pYAO24 FiE R
A FBRERRELEEE. & Nehra F9H
Bower %5 WHA N FIRE R ME N R EF FH A EE /b
EHAEH ., BACSURAGHANERTRBEY
BN ERSHEMEER. H2, 73
BECH ZNHEFRFHHYHEEEEY
FEL RIS RN R AR LRI E .
AR ERFERTRG FZERINEREMN
T, {&Ed pYAO24 RN /NERB 5N BT R,
EEFEA KRB LR RT3 EA, BT, R0
N 150 mg/L MM FRBERIRERBEEEHH
EHRRE .


http://www.cqvip.com

®2l ¥ B . ZERNSPEREHIEWLAERERWEENTR 115
£k . 1296 —1 306.
(1] WhdE GEE MR, ¥ 5E. NEREE LA [13] Bliffeld M, Mundy J,Potrykus I, Futterer J. Genetic

(2]

£3]

(4]

(5]

(6]

(7]

RN

(9]

(10]

(11]

(12]

B ERMTFROI FERILPF,2001,34(2):128 —
132.

BTFE. BEERSLHEAYEKEETRI] A TE#
J%,2001,21(1):59 — 774.

Cheng M,Fry ] E,Pang S, Zhou H,Hironaka C M,
Duncan D R,Conner T W,Wan Y. Genetic transfor-
mation of wheat mediated by Agrobacterium tumefa-
ciens[J]. Plant Physiol,1997,115(3):971 — 980.

Xia G M,Li Z Y,He C X,Chen H M. Transgenic
plant regeneration from wheat (Triticum aestivum
L.) mediated by Agrobacterium tumefaciens[]]. Acta
Phytophysiologica Sinica,1999,25(1):22 — 28.

# X E ,Shirley Sato, % E B, HWE. RTHN T H
ERHMEMBERBMRMOL PERLMZE,
2001,34(5):469 — 474.

Rzt Fa¥, vxE, B, B4 MED. &
HENSRRBPEREERAKOTRI] Y%
i#,2002,28(4):510 — 515.

Vasil V,Castillo A M,Fromm M E, Vasil T K. Herbi-
cide resistant fertile transgenic wheat plant obtained
by microprojectile bombardment of regenerable em-
bryogenic callus[J]. Bio/Tech,1992,10:667 — 674.
Barro F,Rooke L ,Bekes F,Gras P, Tatham A S,Fido
R,ILazzeri P A,Shewry P R, Barcelo P. Transforma-
tion of wheat with high molecular weight subunit
genes results in improved functional properties [11.
Nat Biotechnol,1997,15:1 295 — 1 299.

Blechl A E, Anderson O D. Expression of a novel
high-molecular-weight glutenin subunit gene in
transgenic wheat[J]. Nat Biotechnol,1996,14:875 —
879.

Karunaratne S,Sohn A ,Mouradov A,Scott J,Steinbi
H,Scott K J. Transformation of wheat with the gene
encoding the coat protein of barley yellow mosaic
virus[JJ. Aust J Plant Physiol,1996,23:429 — 435.
Altpeter F,Vasil V,Srivastava V,Vasil I K. Integra-
tion and exprssion of the high-molecular-weight
glutenin subunit 1 A X 1 gene into wheat[J]. Nat
Biotechnol,1996,14:1 155 — 1 159.

Chen W P,Gu X,Liang G H,Muthukrishnan S,Chen
P D,Liu D J,Giu B S. Introduction and constitutive
expression of rice chitinase gene in bread wheat using
biolistic bombardment and the bar gene as a se-

lectable maker [J]. Theor Appl Genet, 1998, 97:

(14]

(15]

(16]

(17]

(18]

(19]

(20]

(21]

[22]

(23]

[24]

engineering of wheat for increased resistance to pow-
dery mildew disease[]]. Theor Appl Genet,1999,98.
1079 —1 086.

EXMFEH HYEETERESHEARAMI 4L
R AR, 1998. 506 — 507.

% T8, Becker D,LOrz H. il FHBEEHEEKE
BEVEPMEEERAKRI] BRBEH#E, 2001,
11(5) :486 —491.

PRIEM, EFE, KRR, K XR, WEF. NERBEE
STRAEOLEERMHLI] EWER, 1999,
25:437 — 440.

Vasil V, Srivastava V, Castillo A M,Fromm M E,
Vasil T K. Rapid production of transgeneic wheat
plants by direct bombardment of cultured immature
embryos[J]. Bio/Technology,1993,11:1 553 —1 558.
% F¥1,Becker D,LOrz H. Jil DNA /BESME
fERM KB FHEENENER]). XREY
#4#%,2001,9(34):183 — 189.

Altpeter F,Vasil V,Srivastava V,St0ger E, Vasil 1
K. Accelerated production of transgenic wheat
(Triticum aestivum L.) plant[]]. Plant Cell Rep,
1996,16:12 —17.

Becher D, Brettschnieider R, LOrz H. Fertile trans-
genic wheat from microprojectii bombardment of
scutellar tissue[J]. Plant J,1994,5:299 — 307.
Zhang L ,Rybezynski J J,Langenber W G, Mitra A,
French R. An efficient wheat transformation proce-
dure transformed calli with long-term morphogenic
potential for plant regeneration[J]. Plant Cell Rep,
2000,19:241 — 250.

Nehra N,Chibbar R N, Leung N,Caswell K,Mallard
C, Steinhauer L.Baga M, Kartha K K. Self-fertile
transgenic wheat plant regenerated from isolated
scutellum tissues following microprojectile bombard-
ment with two distinct gene constructs[J]. Plant J,
1994,5:285 — 297.

Bower R,Birch R G. Transgenic sugarcane plants via
microprojectile bombardment [J]. Plant J, 1992, 2
(3):409 — 416.

De Block M,De Brouwer D, Tenning P. Transforma-
tion of Brassica napus and Brassica oleracea using A-
grobacterium tumefaciens and the expression of the
bar and neo genes in the transgenic plants[J]. Plant
Physiol ,1989,91.:694 — 701.


http://www.cqvip.com

