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Studies on the Genetic Transformation Method by Cotton Shoot Tip-Agrobacterium

Medium Using the Glyphosate Resistant Gene
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Abstract: A genetic transformation system via cotton shoot tip-agrobacterium medium based on a glyphosate resistant gene was
established through the optimization of the glyphosate concentration during screening, infection period and infection concentra-
tion of the agrobacterium, period of co-culture with the agrobacterium, and the conditions of recover culture etc., used CCRI 49,
Coker 201, and YZ-1 as the materials, and their transgenic herbicide resistant cotton plants with EPSPS-G6 were obtained as
well. As the results showed that, the optimal glyphosate concentration for screening transgenic cotton shoot tips was 10 mg-L™,
the optimal agrobacterium density was 0.9-1.0 in ODgy,; the infection period was about 20 min; the co-culture period with a-
grobacterium was 48 hours; and SH medium containing 0.5 g-L* activated carbon was the best recovery medium for the trans-
genic shoot tip to grow. Using this transformation system, 60 glyphosate resistant plantlets were obtained from the 360 cotton
shoot tips of three upland cotton cultivar or germplasms. From them, 26 plantlets were transgenic according to the PCR products,
and 23 plants with the glyphosate resistant gene survived after transplanting. Based on explant numbers, the successrate of trans-
formation in this experiment was 6.4%. The presented transformation system is an excellent method to transform the glyphosate
gene, or an exogenous gene with glyphosate as a screening gene, with the advantages of high transformation rate, less chimera,
and short transformation period etc.
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Fig. 1 The structural map of vector used in transformation
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Table 1 The media used in the experiment

R A2 Medium RS LRI J7 Prescription of the medium pH
JEHE T Aseptic seedling M SB5 medium+30 g Sucrose+2.5 g Phytagel 5.8
FLREFE Co-culture MSB5 medium+0.1 mg- LIBA+200 wmol AS+30 g Glucose+2.5 g Phytagel 5.4

ik £ % Screening of culture MSB5 medium+0.1 mg- L* IBA+200 mg- L* cef+10 mg- L Glyphosate+30 g Glucose+2.5 g Phytagel 5.8
R IZ 1557 Recovery training  SH medium+30 g Glucose+0.5 g- L Activated Carbon+3 g Phytagel 5.8
YEB 5 g Beef extract+1 g Yeast Extract+5 g Peptonet5 g Sucrose+0.5 g MgSO,-H,0O 7.0
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A. 0 mg-L™* Glyphosate; B. 5 mg-L* Glyphosate; C. 10 mg-L* Glyphosate; D. 15 mg -L* Glyphosate; E. 20 mg-L*

Glyphosate.
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Fig. 2 Sensitivity of cotton shoot tips to glyphosate
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FRAE VR S R A R BRI AL A A T 1%
(K 3-H), HEFEHk 26 PR LmERR , A S 23
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FOH LAY DNA JP51



ALRETR B AR R ; CRUH BRI I LS5 R DR ; B8 BB ; FIE/KIRER ;G AL H AR AR
ESIR 2 SL iy Sopoyiii
A. Co-culture; B. Glyphosate screening; C. Results of screening; D. Recovery cultivation; E. Adaptation culture without

cover; F. Seedling strengthen in water; G. Transplanting; H. In Greenhouse; |. CK and transgenic plants.
B3 MUERTFHEREUERBEDTE
Fig. 3 The procedure of genetic transformation via cotton shoot tip—agrobacterium medium
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M . F51E DNA 53F 5 CK R T X 8 Sk Sy BEHE X kI 1~ 10 43 3R 3B 4P A ik PCR 45541,
M: Standard DNA molecular; CK: Negative control; Plasmid: Positive control; 1~ 10: Transgenic plants.
B4 FBHEAEKK PCR MR
Fig. 4 PCR result of some transgenic plants

WRAEAIKIE SR, =Y 20 min WL 3R BRE0 SOl IR N 6.4%(5% 2), 2R
48h 10 mg-L* YR H BRI E 55 AF T, 22RO MZIAEALRA —E R, HERARE,
LN 16.7%, FEARIBRIFHYE RN 433%,  BEALHIHRAERIER , MR REIFIE A2
FERR LG 5 88.5%,, DIERMIMIEIR (ZEIR) B h
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Table 2 Results of transformation for EPSP-G6 via cotton shoot tip—agrobacterium medium

fifi 15 77 Screening culture PCR il PCR test Ak Transplant

e adX et
B g g PR PVERE pen maes s wimtior mims Trandor-

; . Regenera- Regenera- : : .
Materias - ) ) + + | mation
Shoot tip Regenera: fionrate  tion plant U PCR(+) PCR(+) Transplant Survived Survive

No  tionNo 1% No No 1% No No rae/ % - rate/%
CCRI 49 120 24 20.0 24 9 375 9 9 100.0 75
Coker201 120 18 15.0 18 9 50.0 9 7 77.8 5.8
YZ-1 120 18 15.0 18 8 44.4 8 7 875 5.8
AT Totd 360 60 16.7 60 26 43.3 26 23 88.5 6.4

SR P A BT R L PR Ay e PR 3 ke 8%
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