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Abstract: Three linearized DNA fragments without selectable marker gene and vector backbone were constructed
containing phyA gene with regulation sequences(UPN) or T-DNA borders(T-UPN) or the plasmid borders(V—UPN).
The linearized genes without selectable marker and vector backbone are safe in biology, they were transformed into
maize inbred lines respectively via pollen—tube pathway. PCR amplification for three transformants T, seeds showed
different positive rate, UPN was 0.44%, T-UPN was 2.2% and V-UPN was 1.8%. The results also showed that the ra—
tio of successful transformant by pollen—tube pathway was related to the location of seeds and the time after pollination
but not to the lines of maize. The results of phytase activity assays demonstrated that the phyA 1l gene has been ex—
pressed at protein levels in the transgenic maize.
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Fig.1  Constructions of linearized phytase gene
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Table 1  Primers for PCR amplification

G| il T B
Primers Sequences Fragments
B F4 5’-CCAAgeeCAAgAAATACTCC -3’ 488bp
R4 5’ —gAgAgACACeCCAgACAAg-3’
| F423 5’-CTCCAgTCCCTgAACAAATACTACgg-3’ 423bp
R423 5'-ACAgCCATgCAgCggAACAA-3’
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1: pBI121/phyA II plasmid;

4-9: T, generation9 of transformed maizes;

2: blank control; 3: untransformed maize;

M: DL-2000 marker

B2 T, KEMLME F423/R423 PCR #illZE R
Fig.2 PCR amplification for phytase gene by F423/R423 primers

LSBT 4 ~ 9 500 Ty AR AL KA

2 GO HA I 3 SO AR B AR s M Ol DL2000 Marker
1: pBI121/phyA II plasmid;

4-9: T, generation of transformed maizes;

2: blank control; 3: untransformed maize;

M: DL-2000 marker
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Fig.3 PCR amplification for phytase gene by F4/R4 primers
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Table 2 Relationships of positive transformed plants

and the lacation of seeds

Aot % PCREGINEL  BHPEMREL  FHER %)
Conversion The number The number of The number of The positive

components of laps PCR detection positive plant  rate

UPN I ~N 55 0 0
A 19 0 0
VI 18 1 5.56
VI 21 0 0
I 21 0 0
X 20 0 0
X 21 0 0
XI 18 0 0
XI 19 0 0

X 17 0 0
it 229 1 0.44

T-UPN I~V 60 0 0
A 21 1 4.76
Vi 25 1 4
VI 17 1 5.88
I 20 1 5
X 16 1 6.25
X 16 0 0
XI 18 0 0
XI 16 0 0

XTI 18 0 0
it 227 5 2.20

V-UPN I~V 50 0 0
v 16 0 0
Vi 24 0 0
VI 24 1 4.17
il 28 2 7.14
X 28 2 7.14
X 24 0 0
XI 28 0 0
XI 27 0 0

X 1 22 0 0
J=San 271 5 1.85
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Table 3  The phytase activity of T, progeny of transgenic maize
from the third week to the eighth week

FEM S Sample No.

WH  Item

280 281 CK1 CK2
553 8 WG OD fH 0200 0132 0122  0.127
BEMOD{E 0405 0.510 0.441 0.469
i Ulmg 1.708 0.879 0.949 0.924
¥4 WS OD{H 0.162 0.107 0.118 0.117
BEHODME 0309 0.421 0.435 0.399
B U/mg 1.879 0.890  0.934 1.014
%558 FHG OD fH 0.374 0.197 0.188 0.168
BEAODM 0369 0.390 0.403 0.410
I3 Ulmg 3.549 1.747 1.621 1.417
856 i WG OD {8 0396 0142 0126  0.116
HEAODM 0313 0.364 0.298 0.390
i Ulmg 4.507 1.363 1512 1.031
9578 G OD fH 0.409 0.099 0.088 0.090
BEHODME 0349 0.296 0.210 0.298
e U/mg 4.114 1.194 1.583 1.085
55 8 8BRS OD {8 0.164 0082 0075 0.078
MEMODM 0158 0.361 0294  0.340
HiE Ulmg 4.185 0.795 0.921 0.812
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Fig. 4 The phytase activity of T, progeny of transgenic maizes
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