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ABSTRACT A modified method of Agrobacterium-mediated perilla transformation was developed using two

selection markers of an antibiotics (either Apt or nptl) and an herbicidal (ban gene. Perilla hypocotyl explants

were cocultured with Agrobacterium tumefaciens EHA 105 strain harboring plasmid vector (either pMOG6-Bar

or pCK-Bar) for three days, respectively. Primary shoots were selected with antibiotics of hygromycin (15 mg/L)

or kanamycin (125 mg/L) and regenerated shoots were further selected with herbicide phosphinothricin (ppt,

1.2 mg/L) to obtain authentic transformants. Roots were induced for the regenerated shoots on the MS

medium without hormone and 80 putative transgenic plants were obtained. Transgene integration into perilla

genome was confirmed by Southern blot and their expression was analyzed by Northern blot. T1 perilla seeds

drived from To plants were tested 0.3% basta spray for identification of stable gene delivery to next

generation.
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Figure 1. Schmatic representation of the binary vectors constructed for perilla transformation. The T-DNA region of the pMOG6-Bar
and pCK-Bar binary vectors showing the assembly of hygromycin expression cassette (P35S:HPH:T35S), bar expression cassette
(P358:Bar:Ti7) and kanamycin expression cassette (P35S:nptIl:T35S).
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Figure 2. Regeneration and genetic transformation of perilla using A.tumefaciens. A Regeneration step of putative transgenic perilla
using Agrobacterium-infected hypocotyls B Transgenic perilla plants to resistant to basta cultivated in greenhouse for 4 months.
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Figure 3. Molecular analysis of the hygromycin and basta genes in perille transgenic plants. A Southern blot analysis of the
Hindlll-digested genomic DNA (10ug) ) isolated from 17 different T1 lines and hybridized with hygromycin gene probe. N.
non-transformed control plant, 1-20 resistant plants analyzed B. Southern blot analysis to detect the presence of bar transgene in
Hindlll-digested genomic DNA (A) deprobing membrane. C. Northern blot analysis on the total RNA isolated from leaf collected
from 17 To lines and probed with bar gene probe. The rRNAs stained by ethidium bromide indicate the amount of total RNA
loaded in each lane.
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Figure 4. Molecular analysis of the hygromycin and basta gene in perilla transgenic plants. A Southern blot analysis of the
Hindlll-digested genomic DNA (10ug) isolated from 17 different T1 lines and hybridized with kanamycin gene probe. N.
non-transformed control plant, 51-69 resistant plants analyzed B. Southern blot analysis to detect the presence of bar transgene
in Hindlll-digested genomic DNA (A) deprobing membrane C. Northern blot analysis on the total RNA isolated from leaf collected
from 17 To lines and probed with bar gens probe. The rRNAs stained by ethidium bromide indicate the amount of total RNA
loaded in each lane.
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Table 1 Segregation ratios of self-pollinated perilla (T1 generation)
with the inserted bar gene

To Observed rato  Expected )
plant number  (Herb®:Herb%) Ratio P-value

T 72:8 15:1 102
T2 72:11 311 6.10
T3 53:26 31 2.63
T4 75:5 15:1 0.00
T5 60:20 3:1 0.00
T8 63:15 3:1 1.38
T7 68:11 3:1 517
T8 83:3 15:1 112
T-9 54:29 3:1 437
710 38:43 31 34.08
1 60:20 31 0.00
T-12 63:16 31 0.95
T-14 65:16 31 119
T-15 64:17 3:1 0.70
T-16 774 15:1 0.24
717 4.7 15:1 0.79
T-20 81:21 3:1 0.04
T-51 61:20 3:1 0.00
T-52 58:14 31 119
T-53 77:18 31 186
T-54 65:19 31 0.25
T-55 62:18 3:1 0.27
T-56 77:4 151 0.24
T-57 78:5 15:1 0.00
T-59 63:18 3:1 0.33
T-60 57:23 31 0.60
T-61 775 15:1 0.00
762 59:22 31 0.20
T-63 61:19 341 0.07
T-64 62:25 3:1 0.65
T-66 56:23 311 0.71
T-67 57:24 3:1 0.93
7-68 60:5 15:1 0.23
T-69 784 15:1 0.26

Herb® : herbicide resistant
Herb® : herbicide susceptible
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