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Fig.1 Regeneration and GUS staining of transgenic maize plants
a:type- | embryonic calluses derived from scutellum tissue of A188 x H99 immature embryo;

b: transgenic maize plants survived PPT spraying;

¢:GUS staining of leaf of

-

ic maize plants came from(p355: BAR) + (pUbi:GUS )cotransformation;

d:GUS staining of cob leaves and silks of transgenic maize plants came from {p355: BAR) + {pUbi: GUS) cotransformation

3 @ #
EURRENF L ERRERGASHRLTRS &
EHFEEN T 04%F4%2E"Y . X—HERHEM TFREN
B3 B EHES,BE T 100 IR, AR 0.4 F4EER
W, & THEZE (p3SS: BAR) + (pUbi: GUS)H &S E B P 55
TETABRESN S EAEEY , IREYYRRT
B HE4TAAURBRR# T, Southem I ERFTIEER
TREHEAEURSAF - ITREENARS —AEEREN
) gus A, T3 ILAIEH CaMV 35S B T EEMAY bor EF
AR ER, XRFARBEEX Ubi-1 BT L= 4K
ENEIRENMEREERAY. X—HARSHAEER
HEZBEFAIREE S EXEEHARKN Ubi-1 B3I T
HEdRBEATMHITES. HE. Y CaMV3SS B TES
S Act- 1 BEh FIEE4ERE A TR D 4 -8 BN

bar 2R, B A TESRBNBELER NREXRBRME
ERAS RS RNEKEEEND A ERESERBBE
ERAZKAWmd EEMBIRE, B 2 AR FHESE2R
¥,

ERRZREXRBERARPHRAREY, #EE
HHREHR SRR ERERFH EEAYNTH
e FHEREEREREHNER" . XEH
HMDONABBHEBEFANKENHYSEEENNARE
R 0w E24emH. £1TFRBEDNAFBRNEFEEESR
FHERNR. XN —FHRELS DNA FEMLFH X, &
ARBTUHEBEEACH oRNA BR HEPEEHR
WE.EERPOEERKBTRLNEAY, WEANE
HHR R Southem HEFHPHEFREENEREA.
Kumpatla # Hall 258 % Ubi-l B FRR EAS BN EER

TRERSRED IRBRERARI DT RERE



123

Ubi-1
bar ppPT DFR 7" Napo-
" CHS
CHS
16
Van de Krol
CHS 4- DFR
CHS  DFR DFR
X21 X22 X23 X24 X25 NC
S UDS
2 p35S BAR + pUbi GUS
gus Southern
Fig.2  Southern blotting analysis of gus gene
. . . 3 p35S BAR  pAct inl
In transgenic maize plants came from
b
p35S BAR + pUbi GUS cotransformation “r
M the DIG-labelled MV || marker Boehringer Fig.3  Copy number analysis of bar gene in
Mannheim Germany U uncut genomic DNA transgenic plants came from p35S BAR +
Act Inl  cotransformati
D genomic DNA digested with EcoR I and Hind [l pack Tt coransiomiation
S genomic DNA digested with EcoRt [ m DIG-labelled MV [I marker Boehringer Mannheim
NC negative control X21 X22 X23' X4 X25 Germany 1 XI1 2 X12 3 negative control
. . 4 X13 Genomic DNA was digested with EcoR |
5 transgenic maize plants regenerated from
In2 b
p35S BAR + pUbi GUS cotransformation " ar 8 -
kb
NC X21 X22 X23 X24 X25 T21 48—
35— s
1.3kb—>
4 p35S BAR  pUbi GUS
bar
Fig.4  Copy number analysis of bar gene in transgenic 5 pDBI  pUbi In2
plants came from p35S BAR + pUbi GUS cotransformation X31
NC negative control X21 X22 X23 X24 X025 5 transgenic Fig.5 Copy number analyses of transgenes in transgenic plant
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1
Table 1 Influence of different plasmid combination on copy number of transgenes
Combination of Number of bombarded PPT concentration Number of transplanted ~ Number of transgenic Copy number of
co-transformed plasmids embryos / mg/L plants plants transgenes
p35S BAR + pAct Inl 107 2 64 3 4~8
55 5 14 5 1~2

p35S BAR + pUbi GUS

pDB1 + pUbi Tn2 64
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Transgenic Maize Plants with Low Copy Number of Foreign
Genes were Produced with Maize Ubi-1 Promoter

XU Zi-Qin®  GONG Li-Gui HUANG Xuan
Provincial Key Laboratory of Biotechnology — Northwest University ~ Xi’an

ZHANG Yong-Yan GAO Li-Mei
710069  China

Abstract Direct DNA delivery procedures include biolistics method often resulted in multiple copies of the transgenes in
transformants and certain copies of them were rearranged . Integration of multiple copies of the introduced genes was the main rea-
son of gene silencing which meant inhibition or loss of foreign gene expression in filial generations of transformants. In the present
work we compared the influences of maize Ubi-1 promoter and other promoters on copy number of transgenes in maize transgenic
plants. Immature embryos from Zea mays L. plants of sib-pollinated of A188 x H99 genotype were used as initial materials.

Type- | embryonic calluses derived from preculture of immature embryos were treated on N6 medium containing 0.6 mol/L su-

crose for 3 ~ 5 hours and transformed via particle bombardment wit'c RPDS0004Herdekivery: systeme «Bie=Rad: +, Borabarded galluse,
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es were treated with hyperosmotic N6 medium for 16 ~ 20 hours continuously. Then the cultures were transferred onto normal N6
medium and incubated at 26°C in dark for two weeks and subsequently selected on N6 medium supplemented with 2 or 5 mg/L,
phosphinothricin  PPT  but without casamino acid for another two weeks. The calluses after selective culture were transferred on-
to hormone-free MS medium containing 2 or 5 mg/L PPT but without casamino acid and incubated at 24°C under 16h illumina-
tion for plant regeneration. Regenerated plantlets over 2cm in height were transferred to Magenta box containing 1/2 hormone-free
MS medium. Plantlets over 8cm in height were transplanted to soil. After growing for one week in greenhouse the plants were
sprayed with 250mg/L. PPT solution. Fertile transgenic maize plants were regenerated and confirmed by Southern blotting and his-
tochemical localization of B-glucuronidase GUS activity. Relations between promoter and copy number of transgenes in transfor-
mants were analyzed. Maize transgenic plants possessing an intact copy and another incomplete copy of [-glucuronidase gene

gus were obtained in case gus gene under the control of maize Ubi-1 promoter pUbi GUS . Simultaneously the co-trans-
formed phosphinothricin acetyltransferase gene bar  controlled by CaMV 358 promoter in another plasmid p35S BAR also ex-
isted with only one copy. When pDB1 and pUbi in2 were cobombarded the regenerated transgenic maize plant exhibited with
only one copy of in2 gene too. It suggested that the copy number of transgenes in maize transformants was low if the transgenes
controlled by maize Ubi-1 promoter. The possible reason might be that the foreign genes were integrated site-specifically via ho-
mologous recombination between Ubi-1 promoter and its endogenous sequences in maize genome and two cotransformed plasmids
had reconstructed as one intact molecule hefore integrating into maize chromosome. On the contrary if p35S BAR was cobom-
barded with plasmid pAct Inl containing rice Act-1 promoter without maize Ubi-1 promoter  the transgenic maize plants had 4
~ 8 copies of bar gene. These results reflected that utilization of self gene promoter could reduce the copy number of the trans-

genes in transgenic plants of certain species itself and avoid the occurrence of gene silencing. T2 seeds have been harvested.

Key words maize Ubi-1 promoter particle bombardment transgenic plant foreign gene low copy number
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