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Expression of Proteinase Inhibitor I gene in Transgenic Flowering Cabbage,
Brassica oleracea var. acephala DC.

KIM, Chang Kil* - CHUNG, Jae Dongt

Kyungbuk Provincial RDA, Taegu, 302-301, Korea: and !Department of Horticulture, Kyungpook National University,
Taegu, 702-701, Korea. *Corresponding author.

Hypocotyl explants of flowering cabbage were cocultured with Agrobacterium tumefaciens LBA4404::;pGA875 harboring -
proteinase inhibitor II(PI-II) cDNA and then regenerated into plants. Sucessful transcripts of PI- I gene were detected by
RNA dot blot analysis. Bicassay was conducted on transgenic flowering cabbage. It was confirmed that insecticidal
activities of transformants were much higer than that of control plants. In progeny test of transformants, 27.4% of Ti seeds

was resistant on MS medium containing 20 mg/L kanamycin.
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3k MSujz|of Fste] 25 + 2°C, 1Y 16417t Wl oks}
dd. FEuld 7dF SuiS& 1 am Hol2 el BA 10
mg/L7t A7k MSwi A o] 17+ Awjeks o,
Agrobacterium tumefaciens strain LBA 4404::pGA 875(Figure
1)Z kanamycin 15 pg/mL$} tetracyclin 5 yg/mLo] H7}%
YEP(1% peptone, 1% yeast extract, 05% NaCl) HghutE
oAl 28°C, #EA e 2 48417 §<t £ 160 pm o2 Alehy
%}t stulEa 297 FEugstd HAAJANZACD
Agrobacterium®} F-EW%FF A3} shigozyy F&
M A7) $18lo] carbenicillin 500 mg/L%} kanamycin 20
mg/L7b 374 A3l Rle] &7 F 25°C, 16417 Al
oA wisstolon 25 ol 2 wiAZ &A FHUG B
" shoot: 500 mg/L9] carbenicillin® 10 mg/L<)
kanamycine} A 7}¥l MS wjzo) ojAldle ®elE $xa1
Fel7t YA e BokilFe LEo] o]Asle Al £3}
AL ohg EHSTl Abg-slad

Stul Xbal Bglll

PGA 875 Pux |NPTH | Toww | CaMV3SS |P1-11 T...

Figure 1. Structure of the binarv vector pGA 875. Abbreviations
used are @ Pns: nopaline synthase promoter, NPT [ : neomycin
phosphotransferase type lI. Tues: polyadenylation signal of the
nopaline synthase gene, CaMV33S: 35S promoter of cauliflower
mosaic virus, P[-1: coding region of the proteinase inhibitor- I
cDNA of tomato, RB: T-DNA right border, LB: T-DNA left
border.
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Figure 2. Dot blot analysis of RNA levels in transgenic and
nontransgenic plant. Twenty micrograms of total RNA isolated from
leaves were blotted on nylon membranes and hybridized with cDNA
probe of the PI- I genes C: nontransgenic plant, 1~4: transgenic
plants.
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Table 1. Bioassay of transgenic leaf blade of Brassica oleracea var.
acephala using Agrotis segetum.

Test plant No. of leaves Leaf area(cm?) B/A(%)
tested in tum  before injury(A)  after injury(B)

2 2 71

3rd 2 3 77

: 4th V4 3 111
Transformant st 30 4 13
2nd 3l 6 193

3nd 2 16 727

4th &z 21 777

5th P ! 8217
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virescens -3¢ %—% "—‘]Zﬂ *]i{ﬁ}—— X 7 (Hilder et al,
1987) 7} g)eh. =3 J n S(1939)¢] 7HAre} EnlEd)A]
e s %3“3-?-51 ‘ﬁ“ﬂ*ﬂ I #3A-Z Agrobacterium
HE] S o] &3le] Fufo] T3 A s ol
T A& 33 Ehitkel A FEE vasigd 3
Zo= wg 44 ZoA] AR cysteine protease
inhibitor7} Coleoptera 53 & %9 A371%& Al
= ALz wazen] o §AzE olLsld YWHA A
§ I AR 92 et Aes 4
I JvHAn, 1996). ¥7t ope}l PI fAatele 2 £4
TZout ztescln odeA ,\lt acx]]us thuringiensis
(Bt) A2 Vaeck S(1987)¢] wujol fgvgzawm
tobacco homworm®] f-%o Hs ¥ HKANE MRS
33tk Barton £(1993)= Btk &zl HD- 19 °—=1“
sequenced Al Fo 2A wigsle Fule] FARBAA £
Az 324349 Bt X mRNAYH chilleke 3AA
gAol] we} x}e]7} 9le]A tobacco hornworme] AJEAA
A olF MAY AFHE AEA YAske Bt BR
mRNAS%H 283 3ledck Delannay $-(1989)-2 HD-
[ FA2E AR EvtEe] digte] ZAAYE ¢
st Az FAAS NAEL tobacco homworm, tobacco
froitworm -8} #Fo dsle] IS AR o F
AR ANA ] DA o] L7 AE YFIE s

FAHe] sHal¥l FokujFol HAAANEAANN AF
FA2HE PLU fdaA7t G3Ad s Aoldea A%5
24817 95k kanamycinO] AR WA 939 FA
£ 58l AP HE FAsioich(Figure 4). FAHHH
Al A oA HE8L %Z}—‘: kanamycin 20 mg/L A7} A} o)
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Figure 3. Bioassay of B. oleracea var. acephala transformed with
PI- [ gene. Leaf before (A) and after (B) injury. 1: trangenic
plant, 2: nontransgenic plant.

Figure 4. Progeny test of B. oleracea var. acephala. A: Transgenic
pants grown in the greenhouse, B: Normal flowers of transgenic
plants, C: Normal seeds (a) and transgenic (b) on the hormone
free MS medium with 20 mg/L kanamycin. Arrow indicate
transgenic seeds.
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Table 2. Segregation of resistance to kanamycin in progeny of selfed
transformants of B oleracea var. acephala with PI-1 gene.

Plant line No. of seedlings type
Resistant Susceptible
Control 100 : 0 100
Transformants 102 . 3B 74

o7t Sejet®: 2% 3Abstg eH(Table 2). Agrobacterium
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