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Study on the improving of wheat quality
by pollen tube pathway transgene
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Abstract. By pollen tube pathway,plasmid pWXAB containing anti-sense waxy genes, HMW-GS 1Dyl10 gene
and selective marker gene of bar were transferred into three wheat lines(JM-24 ,BY-149 and 9411). Half of
the wheat seeds were used to examine waxy protein by SDS-PAGE, and the result indicated that anti-sense

waxy genes had integrated into wheat genome. Other seeds were cultured and screened by herbicide,and then

12 transformed plants were obtained. For resistance to herbicide, the transformation rate was 0. 5%.
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INEEAIMA L BREEHORBENZ— KA
RAREEMHITEREN -1 AS. HRERHA.E
HEWEEMEOENREEGEMNERGR(REE
IE,1991) , T & 43 5 P 52 i /N 32 47 B0 69 B T & R AN
BHAGME (Miura %,1994), BHENERFEHR
SEFFEAR RS, —RESHR TR L
FEAHBSHA SN EFREARRILTEE
REBRRBRHEERGA FMBEEHERK. =
REATEREYERER, UBFEE RS RD
EZERANERAEGH . BEREAMT&EA.

BRBEAWxBBEDAEETENFR ENE
BE(GBSS) R EZERAEL EREELHFEAM

WA, 2004-04-02  EITHN. 2001-07-20

BEEWA: "REARBERESIN 1300165 ; BER IFS ¥ B,

MZIMX—FEEER HEBREALXEVRRA
TIMIGEMNBEERERE. ENSFREA S
60KD, 1 3T TEMM  REZEREH EFHRFT
SHRBFE SHEERMNSRETMRX, KM
REEFFR T EREN SRR, IHEN TR
fn(Nakamura %,1993), AT E/NEHNERH
B.EmERSR AN TIEREAMK. WxER
RESFHBPEMENRE . HE T EHEEELE
MEEIREARA, EERAFHARRABRER K
BEEYHXRMAERTIHE,
WREA,.FEEHHMW-GS)1Dylo TS5
NERINT &R B IEMHXGHE%%,2000. BE
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BE(1991) WA % HMW-GS 1Dx5 # 1Dyl10 fE#
BE/NERE R B, Barro £ (1997) @ R Rk
S 1Dx5 1 IDylo BB Bm AN ENM IR, 5%
H.ngxhEM. FENMNEEARSROER,
BEATMRERE MMt EREMAEE, X—K
0 E A 4T & R R S R (i sk Z 1 R
FAEATES+H10 MIERERSES).

MESTFEYEBRROER, KBNERER
B2 4 E H % (Shimada %,1993), Visser %
(199D K X RNA FAMBEERTAR, B8
WHRXGBSSEFRGFADEE, HBAREHE
RMEREMMGAM., XBHRINAER TR
AARNERMEBEETEM. ATHZEERE/D
EOMITRE,AHREWERS R ERM L, A
FAEMEEES AL H HMW-GS IDyl0 W 54
HHRCEREFRRNEANZERA, BdhE
FMmEBE THEREMK, @3 SDS-PAGE ¥k
A THERNMENBRRABOREEL, VERT
BIRE T/ EGMEEER.

1 M#E5F#%

L1 iR

B %k Escherichia coli Im109 F1# {& pUC119 4
EERFE R pWXA23(Shimad %,1993) f1 p5+
10 433 85 B 4% Shimad $E F 4L 5 R bR R 25 Br ok
BRAHZE®, pWXA23 F Gus REER, EH
R LPMER. E XGlu EYERTEZA, B
ShoERIE SR L Okb R XS FEEE. p5+10
FhifE 1Dyl0 TEBERRHBEIRENN bar £
R, bar BRER FHEY LT AOEFRIC 5
W) PPT & —# & B R & RUEE A 35 SRR
1.2 s

HE-24(IM-24) A E 149(BY-149) 9411 %
A E IS R NETFRTRAME,
L3 IRBRSFEWERA

KR4 A, T, DNA % # 8 . Marker
SHmaeE N HEega YA #EORE> 4
Hr ik
L4 RYBEREEMNR

Bkl DNA gy B aifb. B 89 v By B ) fn i
¥ BB S ESHZ R Sambrook(2001) i 7

1.5 DNA R BRI Bl CR AR R )

BALE B 8 R B e ORI S U] (B RE R B R K
FETEEIMT TR A LS mL I LEHMA
0.1 mL X ddH,O, A BB HER MAXHE
ddH,0 Z 0.5 mL £ 4, , MEE BN H, BREH EXY
BRRRY. BELEEREAS S min, R, ER
BBRZAEEI CKBEMBR. RELEHE I K.
EREHYA,12 000 rpm E.L 10 min, B LF,
A EBA B/ E P/ RERS : 24 = DHE,
BEE  MA 2 FEBRHTKZE,1/10 EHH 3
mol/L NaAc(pH7. 0), B %,-20 C# &, 12 000
rpm B0 20 min, & B TERT . MA L0 pL X
B ddH, 0, % % DNA,

L6 EMERBEEHER

ERRIRME LN AREHNEE24, 1
149, %1, EXRE  EA LB 4 h 5, AT
BEHRBERAY I EE LM 1/3, 8 A 1X85C
WENWERN | peg/pl MR DNA HEKE L.
EN REEZHTFERA,

17 pEEROBER AR %

BHOEENESALBINHF AKKE 3
~4 13, F 5Smg/L Basta %M R B0 GR B2 R 5,
1997), /B FE B R — K 3~7 d A M.

L8 FHMEABRKEN

REEAMNERFESE Zhao F9DHF
. IEHE T A LRS00/ 3 BT AR5 R 2 L
MFRsr, ZBKRELR.B.O RUUE. HER
(55 mmol/L. Tris-HC! pH6. 8;2.3% SDS 5% 2-%;
BZEOWI~4 R BRA 1 mL 3R, HEKES3
ToEMEL, FELE. BHAEBRSE 0% BH%—
KB ENBRZRAT .4 CREGH. B
B3 %3 BL hn 42 B W (68 mmol/L Tris-HCl pH6. 8
2.3% SDS 5% 2-#i & Z B 10% H i 0. 005 % R B
2)200~300 pL,#K & 4~5 min, B H,12 000
rpm B0 10 min, B L 25~30 pL, ZEEERE
BBk AS B PKk(20 mA 16 h8{ 300 v6 h), ¥
5B Acr * Bis=30* 0. 135, R AG KRR F B
BBEFTE(2000) Ll F B,

2 HREHA

2.1 [R¥ pWXAB gyig 2
H Hindl & EcoR 1 B pWXA23, %R ik [
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I 4. 2kb 9 DNA R B, Fif& F| pUCIIS 8y Hind Il
B EcoR 1 Bg¥I{ S 2 (8,18 —hE e pWX1. A
EcoRT 2484 p5+10, @Y p5+10 F EHBRE
FIBH B, A/ 4. 5kb, R I B H pWX1
EcoRT B8YIL 5, 2BV IAE, BRI & R LR
HEEMPBENEEMFT R, 74K pWXAB, K
F /N 11, 7kb(E 1),
2.2 REFFEEEEEK

R EFRAT R, R AREN AR ERES
BIkFEA #1T. BENTRES ALKEBN 1176
Bifh R — 2B 676 RiFh FRALL, K E 3~4
o399 EF, A 5 mg/L B9BRE ) (Basta) iR - FRW, 4

KBEFERKBRER 3G FHRERER AE
12 B FHARE(ERT A BHEHN
2 BRHHERBABRZZR. AHEETARR
£ RAEBE, WA G, BT — Wk, BUR
MEAT R B (R AR BR A X BB, S R R T R A A MO A
HERE MK 12 RE®REREZH. R RN
A RO R B A MR BB DNA, XY bar 2 H#AT
PCR #ill , 85 R KW, EHA T HNREBERHE KK
FhL s #1448 B K/ AR IR Y ar B[R 4R, 11 %
BTy (ER T B, B RBSMNEEEE &
BEFNEREAS B bar BRBR T RE HR
K BERE R .

so 7085
.{‘Q?: To ﬁb IQo: sa(];l EcoRl Spel Xbal EcoRl
<—
terminator promotor terminator
promoter 4. 2kb . 4. 5kb |

A1 pWXAB FR4HHE
Fig. 1 The structure of the plasmid pWXAB

2.3 EMEBEEARFAMEREARA

F MY I 500 hi FhF, 5K A Ak B B U HGE AR
o 24 RLFF R SR EUEE BRR AT R K TR o R
B . SDS-PAGE H k455 %8, H o 49 B R Fh 7 558
PTEZ&BREANFH W-BL £, EAYH=
ZEREAW, WA LA W-AL W-DI #5 Ak
MT:O. BTFERMENMEHIERELER
MNEEESEREEERE, ERAEREAK
HCRARXEREFEE2SRENMF XEN R
F., HhkEGH WBIHWEBS5HEMHEMTE
EE,RLER XS REEARENGER. BLAE
Fi#t—FHLRRIE,

3 ik

Bk B & B BT SR, /N R R Y B B M A
RO LR B T, T (5 AR R P 6500 ~T00 B SERY HO M
JRRE R /N 2 B B R dn B A A & R (X)) A,
1997). MRt/ E o THREHER AR FRP A
FWxEA RHERENSRIEE AEHNHRE
XEENTER RIEMERMEKARFELZ

ERAREMERN . T3 EEEX w8
B BB G &5t & R, R EF R
BPABAEEBEILPE -KRASEROER. &
H/ANERIEE SO, B8 R/ E MRS —HR
RoRRRAERER/NEZMF. Bk, K
MATHEP, TUZEBIERRR S FREEZSELT
EIN1,54+10,17+18 %5 ERERET—4
i, NS/ NP EASES O RLA
& EZEARENIRFE/NE D,
RERENERHEMNAZHTE QETM
BRATEMAEETIRERN. BENFTFANE
RKEmBREMABRK EEREMR EELRE S
THEAOFERRABHAR LSRR E, R
FERFGRSAIEEEEIERBEEEESA
RCHE TR E 6] IE % 5 B B R LR IKR %
/AN ESA, B RS BmAnSSEsS. 20R
RAEHERERER UEREESANE, F B
FIFABRERN A% S5 SDS-PAGE Bk M 45 &, ¥t
BRERAERETZEME RBT 12 BREREN T H
HAHBAEEER K, 8 AT 5T A 45 R 1] A
R FABREE R 4T 0 6 2 LU B AT 47 9 — R R i o
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AEMBEE . Z2TUHRE TRAEREERS
B, RIBTUEKF ST, R IEREEHHE
B EEAFELRN 0.5 BB HRIER T £ 8
FEERAENATE,ENEBERAESHME
EEFENEBRRN FEEKIMEEBREUAR X
ErmE&RAE BRNEFENS AERTEE.
HIERE R ALRBHM T2 SDS-PAGE &
BRI T R Wx-Bl BR{&, N B K Eig il
FStRERCES ANEEBFAF. FHHEHR L RNA
T ME TAHE ) mRNA M BE. ETER
FHA WX-Bl A M AR EHRE SR HAER
HEREGN=ZAEET.THE wx-bl ZEESFA
SMEERMRIRER T Wx-al #1 Wx-dl 54 R
I A Te] 0 Y BT A AR 6 65 T BE R wx-bl
AR _EFESRE . XS AERREARE
AR P RBE TR B4 TR FEEZ LR
TR, LB Wx-Al, Wx-D1 & & LR K
N Bt BREREDENTETEANTE.
B, i i X RNA SRR A LK EY R
FEEMREURBEDOMT &ERTITH. K
BRI BAOE APk B R TR, E RS
EXAENTE. RENERENTEEED
RIREE, BB RAKRERE . ETHBRENE, R
E—AatEFE. SUAREEDHE EETHH
MRBHERT KNI AITHHRE.
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A KR BEPE SR PE 208 s e PR RR I B s bR AR Ao B bbbk bar JEE N PCR $500; 1,337
W 4 g o 4 z’.:.,,u. A T v Rl i O P R A R 2 N 2 f:hh“._ﬁﬁ:zﬁlfl (] SD&PMJ:"!%L;:
FUE 1.2.3.5.7 H AL St ﬁra m A A MEEE GRS WX-BL Sk ik,

A Leaves of transiormed and rentransformed contrel plants week alter inoculation of Basia solution in greenhouse;

iz leaves of transformed slapny b Leaves of nontrznsliormed plant B The identification of bar gene from
translormed plant by P i\’. Control (1,35, Plasmid pWXABR(2Yand translormed plam{43;C; The screening
of WAXY protein by SDS PAGIE: Lares 1,2.3.5.7 represented the normal waxy protein [rom transgenic

wheats; Lanes {,6 represented the absent waxy protem from transgenic wheats,
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