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ABSTRACT Explants of lettuce (Lactuca sativa L.) were co -cultivated with Agrobacterium tumifacience GV 3101
strain containing nptll gene and cold regulated gene (B/Y115 ) from Brassica napus for transformation. Multiple
shoots were obtained from the explants in the selection medium (MS basal medium supplemented with 100 mg/L
kanamycin, 500 mg/L carbenicillin, 0.1 mg/L NAA, 0.5 mg/L Kinetin) after 3 to 4 weeks of co-culture. The putative
transgenic shoots were transferred to rooting medium (1/2 MS basal medium supplemented with 100 mg/L
kanamycin and 250 mg/L carbenicillin). The selected shoots were tested with PCR analysis using nptll, BNI15
primers whether cold-regulated gene was introduced to genome of the plants. The vir G primers were particularly
used to check contamination of Agrobacterium during PCR analysis. The nptll and BYI15 primers produced the
specific PCR bands in the putative transgenic lines but the vir G primers did not. These results confimed that the
PCR products were not the result of contamination with Agrobacterium. Additionally the Southern analysis of the
PCR products and RT-PCR analysis proved that the cold-regulated gene was successfully integrated and transcribed
in the putative transgenic lettuce plants.
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Wghdol] fjsls B2 2HT A7} il wEx)
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& A¥d ARRE BNIIS FAAE AR EFY Jet
neuf A EHE 2CEZAA A2AHE F YHHE {FAA
£ cloningdt A0 ALA] F 24A7F Qoll Yol A 2d
HE Ao BT Yok (Weretilnyk et al. 1993).

FAZEQ A5es R HHEg HLEN 250 &
AEHA AF AH|Eo] FU1EIE Atk §3] dF Al A
A8 ke AMAEY ST o3 ALHo® SHA
A= Q= 2 AR SdEd] wel ALE A
7L golur Stk &, AEE AAAEA] Gt Lo
AAA7EE Eele 79 9] HA ded Tl AdFo Wl
A KA 2EY Ao A4S 7EA HdH A
3 o == HEE FPE £ UE Aoy o= A4t
DL RFEE AFAYU 2348 VM £ Aok

ety B APL 2 1 Anp) Elsks gEd 4
& ANAEY A5 ALA- FHAR] BNIIS gene TS1%}

o ALe) WAL 7HAE 43S ALHTA sk

XY (Lactuca sativa L. cv. Green Skirt. ZX|v}) 2242
70% ethanol & 3037+ A28+ 5 1% NaOCle] Tween 20
W 15E 2UAAEIN T A FAle @R 3-59
FAstY RAGRET} 122 289 MSulR ] (172 MS)
FE2F0] TR AR 2/Fetsith wols B27)
A AAEYT 16417+ 9&, BT 40 PPF (umol - m” - sec™),
2K 2532C, &% 70%9 AggolA EE vl AAs
Aok AHAE wol T o] 2-30) AMNE A)7)2] YEA
< 1.0cm? 37|12 dsld Agrobacterium}e] ZF-vj kol
AR

T

B A¥o) AHE BNIIS fAAR= Agriculture Canada®)
Dr. Singh2 88 Eokure R g ALA Brassica napus
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HFAAE o83ty ARAZ & FFuiRlA (MS salt +
0.1 mg/L NAA + 0.5 mg/L kinetin) o] 27} ohjelaly
ok 2 A3 AR-E FAFFE EARFHAZHN kanamycin
AYE 7 BE FAHEA Y A MS71E wjx]o) 100
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GGTTGAAGC - 3' BNI15 primerE A &ste] Ab7] 2743
FYG ZAM PCR W& AAI8t 454 bpe] BNIIS &
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PreMix™-RT/PCR Kit I& o]&3}ld RT-PCR-& 4A3IY
ok HSZA L UA cDNATA S $13) 42°Colx 3087E
238 & 96°C 38, 55C 1%, 72°C 387 1 cycle & 33},
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o] QHAE st AN A, A F 7YRH 24
of vithgn AAHAMEE W2 Y4 FFF F A
ow, 35 FREE Az AL} o]FoF ) &4, BA
A7FrAME B49) A2 (multiple shoot)7} FEHE 3 ¥
< ygon, AR shoots #EsHE 4L BoH,
BA9) ¥E7} gold4E zo] AAsiEo] &5} o
2 A% B (A3 wAA). 23 kinetin X 2]l
ME 0.5 mg/L kinetin F7hl|R|o)A pAdgk Az AAE
B 5 gglon, B3] A48 AzxE ZAAEU FHE EAL
o Rale) AL FSsle] FgHoR Atk w2
o] ABs 2L NAA 0.1 mg/Le} kinetin 0.5 mg/L2.
T gysigon, £ Aol iRt x| e A
B3lzA0 2y ojfslsych (Figure ).
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Figure 1. Effect of kinetin and BA on shoot regeneration of lettuce.
Leaf explants were cultured on MS medium containing various
concentrations of kinetin, BA and 0.1 mg/L NAA. Data were
collected after 4 weeks of culture.

Figure 2. Regeneration of putative transgenic shoots (A) and roots
(B) on the selection medium contained 100 mg/L kanamycin.

o] Artg AwhlR)o] X)Arste] Awalict YAl A
2 9)AWE A kanamycino] FEH (0, 25, 50, 75, 100
mg/L)Z H7te ARshA o] A4 F 4571 e A7l A
ZoBE 2ZABIY =Y, 25 mg/L kanamycin FEAFH
AL A webA 25 mg/L kanamycin FEE A
wtzAoZ & 4 glou B} 73] wEEHE JFAA
2 Maslyal 100 mg/L kanamycin F 58 A2ZR7HCc 28
o kanamycino] AgAE 7tAE shootE ATHAT
(Figure 2). §H9, ZEuiokst YHAANE iAol A4&
3 4758 FAAYAZ FHHE shootEo] kanamycin 3
7} MR A QAR 2] RGHANRE NZ2E {7139 A
23157 AzEtgoen (Figure 2A), o8 ke Sul2
PR A1 TTAAT SAA 22T AEsR
(Figure 2B).
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geneo] EZAFS ojn|gict. A, PCR ¥HE-2 o9 w3ty
0] DNAE o|&8d% A4S U F Ue A
< 7= whdel] vjEke] 9l#] DNAS &%, & Agrobac
teriumo] @A )} A EA ZZAlolo] Al o)A |
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Figure 3. Agarosc gel electrophoresis. nptII gene (A) and vir G
gene (B) from transgenic lines by PCR amplification products. M. 1
kb ladder; lane 1, control; lanes 2-5, transgenic lines.

AAR A3 gz A EAE A ZAAQA AFAEAME
Eoliert JAHA Fton), FAATA A= 454 bpe]
FAA FEREE & T 4 AU (Figure 4A). T3 0]
& 454 bpe] PCR AHZo] A A AFA] AH-3 binary
vector o] Q= BNIIS SRR YREAE ZdE}l7] 9
3 PCR AHE& #7958 §F ol nylon membrane 22
%7132 DIGS.= labelling® BNII5 probeE o]&3}y
Southern analysis& A3t I A3 dAAf0] geg
244 Yeld PCR HES} $YF AXlojA Mo §
AL A & 5 UUTH (Figure 4B). oj¢} 7+ Azp= At
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Figure 4. Agarose gel electrophoresis (A) and Southern analysis (B)
of PCR products. M, 1 kb marker; N, control; T1-T4, transgenic
lines.

Figure 5. RT-PCR analysis of transgenic lines introduced BN115
gene. M. 1 kb marker; lance N, control; 1-4, transgenic lines.
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£ o|&3ld Cyanobacterium synechocystis PCC68039)
plasma membrane?] EX3TE WIAPOZ A2 A
FHHE R desAFAA] 2HE 24 & & ANUS
2 B3 desA §217e] o] AL stressE QA7 Zo]
oflzt Az 7ol o3 d¥yAT] {F3AHY Fdo) o
RYE Z9&9ch £8 Uemuras} Steponkus (1994)= 7
2o 39 Y9 984 AL E v FOIN 7} 4
B9 S vwaldsd, ol 28] Y3t 2d3
Aatel7t g #A ASS BIsch T ol
AL TSAEAN ALEE A= 71 YRR
o824 oty BE Fio] BEA A gk wgEA A
stressol] Thgl 21E-9] whg-of gt olal e} A Eol A-2A 3
& T3] H&f ALAA] AEA LEEE ot #
AAEo] =T Utk Wolfraim F (1993)2 A2 A&
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