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n B AERR. EERMTBEMERALEX, BFARE pB48. 415 A I WREN Bt
FEOXEAREXNBREER Gpo A, AREREGEXEEGHEAAHHE, 8
WA EREERGAN, AR HHUETERERE 10~20b BWEXRTH HERIMHE
BTHBEESERER, EHTM Southern MEN AW RMIERERZE EHERS
FEBBEQEE.
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HYEEHBEARANARANRAFAENELEN, MEEEFE XY AME.
Fromm % 1986 FH W ARGRFLERFERE, BB THULRGHLA™. Rhodes &
1988 EH WD T #EE FoR M bk, EXBAKTRAETN™ . BN 1987 4258 )R
B Sanford ¥ AFIRERHLERREARBRBRING, X—BABREFFEX. X
5. KBNS EEEDHREHL. HEILEE, ESHE R HEERIBE T hpt
A, bar ZF M unidA FEEH, REFXRBEFR N B FEHERTEHATR, HEH
TAHRHER A, ROLEETF 1988 EFERTERBERATR, EFERER
AEBRUEQFALAHER L EFEAEEREHE: BEBLEMNF B ns
LEXR, BEBTHEEMKEER, AN HFXKITBER,

1 M5 F*%
1.1 FARmERE

EHF R AR ECR Y pB48. 415, EWH IMBEN B FENEAM VB LB
B (hpt) EET, REMSERIBREREE, SR PEG i,

1.2 HHpHEneE

ZREBHNEEEAEEERGEAERG 10~12d FEHERDE, £& 2
~4mg/L 2, 4-DHFI N6 BEREHFELESHEERGAR. EXFRIF. EREERABHE
RGHREREERE FRRNAYT, ERGASMTERELS RS SN
i, FHREMFAMBYEEE P136, P138 MIAZFKK 60, &85 10~20h
5.

1.3 BRFELFE
1.3.1 EFERRLE: BREAGHROXAGEEREL JQ-700. HBRERMAM. ST

EFHRNR SIME XS TR .
EXTF 19946 A 15 BlH.
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HOGEHARAER 6cm FIEFRMP (FF N BEiREHE), HOBEFAN DNA WE#%
HTES, SIBEH K. EEERHEEREHBINOREH S HHERSHH Tom
A 10cm, WIMATHEE M 450m/s (H) # 400m/s (L), BHEMERM BN T 25ug/
ml FIER By N6 JFFHE LHTHRE, LEE o~3 ARBE K, &8HERHASR.
1.3.2 BAEEAEE. EARSmm MIEES/DEFINA 2ml EFEHED, REK
A 50~60 I KGR BGAR, BHEEN 0. 5~2W/cm® H AR AL 10~45min. R
BHERMBHBESHE 2, 4D N EHEE LEHRSWB R No IE5E 2%,
1.3.3 FHEHE:. AEMANBEEEHTERE 10~200 W EXTFH, B FHEH
DNA @wiiey 3pl ZHY, BHEEENER EAEH, EFESREEHTFRA.
1.4 HENEBERBHE

St RBAHE OGRS ARBERE (N67, 50g/L Bl #SERENER.
BRAEEAZHEA NG ERE LWHER, BEAYE. EHRRTRTF, ERBHHHGES
ADEZET, ABHEUBERE. BEFAGHEHEBAKREZY. THEH BB
R FEEEXEL TSR,
1.5 4% DNA ghiRmfodas

4 DNA (4R B H CTAB 3%, Fi¥i% EcoR 1 B§l). ik B 1. 2kb (&F ¥4} Be
HZED FBERGEH, AMULIIERIC, B, Bk, BRAAHEER T BEET.

2 REZE

2.1 EEREL
AXERA ARG ERSGTARE. AGARNGE, 20NBEHEYES
THHERGARA (R D SRR, AIFABREZTERBLERE, AHARRKRZ, 4
BERE. BRTFHRARZARADAEMMEES, FURERSLHEE. HE, SH4
SR BRREREE, BHERTHLEE.
*1 XAHBEETERSHENRLEE

Table 1 The transformation of various cell types after bombardment

Target Dishes of Number of Mean number of ,
Regeneration
cell types bombardment - transformants transformants *
Cell suspension 7 . 15 2.1 No
Embryogenic calli 21 27 1.3 Yes
Immature embryos 15 5 0.3 Yes

* ; The calli resistant to hygromycin B after 6 months of selection were designated as transformants. The Dot
blotting and Southern hybridization analysis on some of the resiatant calli showed that all of them contained
a fragment from Bt gene.

it GUS BEEEREHRE, &MﬁﬁTﬁﬁﬁﬁﬁE*M BEESH, WMEER
ERZE . HMBER. SR SHMEES S Z MM ER. WEINI ERR, DNAKRE%,
BRI THESHRG ARG (AXRR). AR 2HEETUEEL, MO MRS S
R A BE R R E kAR B AL AR W MEER 7om B, REBEHE 400m/s #Y
MRS, FHENTHI0. 47 ML, THIERD 10cm B, WHEHEE Y
450m /s R LB R E , FHEIME BRI 0. 58 Mgkbik.
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%2 ZE#ANNEEOENMNBLENTS
Table 2 Effect of microplfojectne velocity nnd sample distance on maize trans-
formation efficlency '

Bombardment Number of dishes Number of calli Mean number of
parsmeters” bombarded resistant to hygromycin resistant cslli per dish
7TH 14 2 0. 14
7L 96 45 0. 47
10H 36 21 0. 58
10L 15 4 0.27

# The numbers represent the distance between the stop screen and samplee{em). The Letters represent micro-
projectile veloeity, H-450m/s, L-400m/s.

2.2 @MREA
P AL YR B R A T B R U R FEEHE RS SRR BRT . THERR
FREAE AR ELREERXAGAAMBLARATR . SRR, BEREN L=
X ERBEARME I ERIEME. EFENY 0. 5W/em® B 4bHE 30min H XK
B 15.3%; WAL 10min MMHEARRF 0.3%. EFEMY 0. 75W/em® B KM T RA &
HEHBARENRENE. THARRED 2. OW/om® MAREBRBIREMHERE.
x3 gEEEmAFFRnEYEGERKENEE

Table 3 Effects of the intensity and duration of ultrasonication on transformation frequency

Aroustic Number of Percent of

X R . . Number (. N . Transformation
intensity Time/min of calli calli resistant resistant frequency™ /%
/W +cm™! to hygromycin calli®V /% ¢
0.5 10 149 1 0.7 0.3
30 . 133 47 34.1 15. 3
40 112 31 27.7 12.5
0. 75 15 157 44 28.0 12. 6
30 104 21 20. 0 8.0
40 © 126 27 21.4 9.6
1.0 15 117 29 24. 8 11.2
30 103 8 7-8 3.5
40 122 2 1.6 Q.7
2.0 20 113 -8 - -~
30 84 [} 0 1]
45 79 0 (] 4

@ The ratios of calli resiatant to hygromycin after § months of selection in the ultrosonicated calli. ¢ 45% of the
resistant calli sssayed by PCR convained a fragment from Bt gene, therefore the transformation frequency was cal-
culated by the percentage of resistant callixX 45%. ™R epresents contamination.

2.3 FrEsE :
B R DNA B H P8R E 10~20h EXTH, BB TH Bt
EFEHEKE (RO,
%4 BHTRINBLAEE TS

Table 4 Transformation frequency of maize after ovary injection

s .
Date Num.bﬂ' of Number of seedlings Number of plants Transformation
ovary injected gnalysed transformed frequency
1991. 7 8640 136 ' 1 ‘.16 X107
1992.1 10000 3 1 1.0X1074
1992. 7 2000 224 3 1.5X 103

# ; The transformantion frequency was designated as the percentage of transformed plants in the ovaries injected.
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2.4 HRigGARTERS
i .

ALK R A E A
R4y B 40t M South-
ern W E1Z43%, JERH Bt EEH

i : 2 ZEEH A EYRAEA
E1 EERFHERSOSSREEERSRZIH 1, 2), MEWAFHREEKER
Fig. 1 Dot blotting analysis on some of the transgenic maize B‘Jﬁ:}'*ﬁ’ﬁﬁﬂ , ?’f}\é{] Bt BE T

plants derived from microprojectile-bombarded calli

H6, plasmid DNA1 L1~12, DNA from untransformed plantsy Hi~ A FHEERE R EHE R

HS, L3~L6, DNA from resistant calli-derived plants. )

(FE LB

3 it

8 R S b A o _ m ) | b
FERFREREERRES. A R A A O\ W
BMS Tk B iR MM R4
ERE, BRITETEXRE
{EE{J %{E.%EIJ . PEG j}%%(lﬂ
SRR, HATFERES "
TSR A A, BE N ey W% 12
LA — 8 Pk s 4k
FEBRERNAERNRES. B
RERBRHLLE, ZHROE B2 EEAEEEDGE)
B RBBTERENE #:3 P # BE Southern Ze32 43 47
B, EMILAARFERELS  Fg 2 Southern blotting analysis on some of the transgenic
B THEEBEHED, 21 maize plants derived from microprojectile-bombarded

RAEFE K REERG R calli

BT ERYEFE ML, £ Lene 1~5.DNA from resistant calli-derived plants, lane 6. DNA from
% , ?Ea Bt Eﬁ El Elﬁ%)\ IE W untransformed maize plants, lane 7. plasmid DNA.

R ERME, FAB RN RGENSEE N REF AN, FCETREF LR
MARBOGE, NV EEF A TR EMER 2 M HGRTHEEN. MY
WS E S E e ERAGARZ AR IER Y Tom B, BAKAYBOREE (400m/s) $#44k
R T MBEE N 10em B, NIMIREE 450m/s b ERH . M RAHRIE4FE
FRBRERA—FEMEREBHOE. RIOTERIEE - ERA TSR
G, BBT R GE 2). MFEHRAN 1T FERPUTB AR m R T Er =2k
F (Cavitation), SR8 FI = A2 00 R AR AR 725 FE R e o 41 R o 25 W P 4 L 9 24
B BB ol BT a0 1 LR s TR Bt 2 . AT MUK DNA #EA S . 7 7 SR R
Bt B O P AL T (] &) S EOR R S S LR R . R AT IR B e S AL R A
MLE, AREMGED HRMASR, WHEHE DNA &+ FER EERFD, AWEE
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KB AL BAARBEE (R 3).

B E BRI N Bk TR, ERTHRERMNG S Pkl FEEEK. XHF
W, B, ARELEAN, TEANEEFRAETIREREA. FBREELNT
RF¥FRLBSENENCERNTE, WTRE—SEGRLAE,

Bz, U= rEgtEREEEE, ERERLRERE, ZRRE. Bl
& ARG I A AL T B R OB, (EIRMERIRT, S RIS R, Bk DNA
ATRHEN. THRENRBMNERT, ALFAEDHRRE, BRBEELKERT.

Wil . AP A RA pB48. 415 Bl P ERERMEYH AN B IMELRLRE
fray, R AT EBIINEREFTOREEENE, SHLEH,

# ¥ X &
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Studies on Three Maize Gene Transfer Techniques

Wang Gouying Zhang Hong  Ding Qunxing Dai Jingrui Xie Youju
(Beijing Agricultural University, Beijing 100094)

Abstract  Studies on maize transformation have been carried out through bombarding
by particle gun, ultrasonicating in a DNA buffer or ovary injecting by a self-made mi-
croinjector. The plasmid pB48. 415, which carries a 3'-end truncated Bt-toxin protein
gene and a hygromyein phosphotransferase (hpt) gene, was used in the transformation.
Transgenic maize plants were obtained from immature embryos and embryogenic calli
bombarded with particle gun, embryogenic calli ultrasonicated under different conditions
or ovaries injected after 10~20h of pollination. The results of Dot blotting and Southern

blotting analysis certified the integration of Bt gene into maize genome.

Key words Maize, transformation, particle gun, ultrasonication, ovary injection, Bt

gene
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Wang Guoying et al; Studies on three maize gene transfer technigues Plate 1

1. Selection of immature embryos on medium containing 26mg/L hygromycin B nfter microprojectile bombardment,

2. Regeneration of resistant calli,
3. Resistant calli-derived plantlets in N6 medium,
4. Transolantation of resistant calli-derived plant into smull pots,

5. Transgenic maize plants with tassel ear.
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