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Transformation of Lettuce (Lactuce sativa L.) Using Iron Storage
Protein Ferritin Gene
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ABSTRACT Explants of Lactuce sativa cultivar, chungchima, were co-cultivated with Agrobacterium

tumefaciences LBA4404, EHA101 strains containing nptlf gene and ferritin gene encoding iron storage protein from

soybean for transformation. Through initial selection of regenerated explants by culturing on a kanamycin and

carbenicillin containing MS medium, multiple shoots were obtained after 2 months of culture. For a complementary

step of selection, putative transgenic shoots were transferred to 1/2 MS basal medium supplemented with 100 mg/L
kanamycin and 500 mg/L carbenicillin. The selected shoots were tested with PCR analysis using nptll, ferritin
specific primers whether ferritin gene was introduced to genome of the plants. These results confirmed that

produced the specific PCR bands in the putative transgenic lines. Additionally the Northern blot showed that

transcripts of ferritin gene were detected in mature leaf of the transgenic lines. These results suggest that ferritin

gene be successfully integrated and transcribed in the putative transgenic lettuce plants.

Key words: Ferritin, gene expression, iron storage protein, Lactuce sativa, transformation

M E

2 AEA FAM A4 SEEA 9
Aol =o ik kel A, Npo| F3) NADPe]
A Aol FodFhc} (Branton and Jacobson 1962). T3
24 FAo| Bojaly Fho FAAE 2 FujdEe i

Gua gAol Belel YAl Belsn vk HBA el

x4 tjREe] WL ferric phosphoprotein®] FE| (Fe*) o),
ferrous (Fe™) o] €9 Hel= BAUAL AR SR
8317 9lth (Blackwell et al. 1969). 21 &4 = 4k gt
o] 29 Feo] F5E HAAI|H HE AEAXME P:Fe

9 H|7F 29 1 1 B2 YEh, K= Fed] 54 ol5& &£

*Corresponding author. Tel 031-670-5104
E-mail kykang@hnu.hankyong.ac.kr

A71 N2 BEEF73 37 Feo] Z29S E89oit
& AEA AoIA feretoxin 5] 71FEARA o] &EHE
o9 ferritino]2ty Ew, Wi HS Aty 9l
g2 dA don, AY EE AR WAl EAsdh
Ferritin #4Fg0] <k 450,0009] 7o ©hjFelm, shte]
BAG A 4500709 F AAE AZE 5 Ark (Dickey
et al. 1988; Benfey and Chun 1989) X|<71%] 2]& ferritin
HEH fARY FREANLS FZ (Lescure et al. 1991), 713
(Spence et al. 1991), 45 (Lobreaux et al. 1991), 113
(Kim et al. 1998), €4 (Lobreaux et al. 1992) & Z-& 2
EAo|A gelA 9lom, o|E7+e ofmiAt oA 50~
60%2] ‘s/de BArE £ A8 A% A7e AY
AHE ANEE Agrobacteriumae) ZF WjYHOZE b
(South Bay) (Torres et al. 1993) ¥ 445 (Y5, AA=h
(Choi et al. 1994)o] B-glucuronidase %12} (Chung et al.
1998b),

oiroox i

SEFLEA F3A}, glutathion reductase (Chung et



148 - Korean J. Plant Tissue Culture

al. 1998a)2] =¢°] RIHAh

FRLE Zojel o8] 4489 WIHR QY
7} ESET 579 207k 3793 g @A
£ 2ol 4 S0R S S 2T R ug 5
Aaw 1zl 270 R g FAY

28 942e B 2 TP LF L B2

s

2
x
¥2 ox )

:
o rx
2,

ot M 2 ofN rfr e

o - X

+

A A o2 siray 278l AR R
WAL AR Rel Bk 3Ye okel A%
Vsl olsh 2 ST AN AU BHZ skt
o] o} 84EA Rehx om, 71E EYeIA A
B 41310 Sl ARelnk WA ol
R EHERE L

S

[e==)
R o >
o ofy S

oo
rol o ¥

- i
T~ "o

ERa R
T2l Agtst
T Adyegor

o] 'ri 01‘9“5]
o ofafFgAAME 31_ Fol
Fo7t FZ8a JE Aotk A5 dll A Bl
& of He] ko] Ry LA dow, QA MER A
Ho] tho g ¥gEo] oA %7 wiEtel FENFEE F3l
Aol Faks Zeolvkd S wol T MHESL o EA
AvRtl A ZE om|AE 7H AFFLEA & 2HE
7FAE ¢ Urh

] B AFHS FE 7 Anr) Zrtsle thEAed A
T8 A0 A3d A A AA ferritin FHAE TY3A

2
T3 W AFE ALeLA 32

A}Z (Lactuca sativa L. cv. Green Skirt. X|vp) S5
@ u-e o] Tween 20208 B3] 1%9] Atotd 2NIEF
(NaOCly &l 1587 B4 &, BdFE 3~53] 4
3o, B9 FEET} 122 ZEE MSHIA| (12MS)d] 32
B9 H7lakx) @O maulAe] AAskth wolE 22°C, 16
Al7F Lo ‘5]’ st A AA)EHH T o} & 7109 g

FAER YPAL SX5 mm A7)2 Heksed Agrobac-
terium=+2] —g’—%u ool A3

ﬂ-l

el
ol

1Z2M3I2 Vector 15

0

TRt

B A& A3 ferritin -FAAE £ F2) ferritin cDNA
Z RT-PCRY| 93l =%3+ ¥, TA-cloning vector (Promega
easy vector)oll cloningdted ARESITh A SE A Xba 13}
Sac 192 23)sle ferritin B8-S 353 &, npl S T

RB IID HP X S E LB
_.D__.Pnosl NPTII \ 3'nos P35S| Ferritin | 3'nos
1kb

Figure 1. Schematic diagram of the expression vector, pBI 121-
ferritin, used for the transformation of lettuce. The ferritin cDNA
was placed under the control of the CaMV 35S promoter. P: Pst 1,
H: Hind 1L, E: EcoR I, X: Xba 1, S: Sac 1
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Table 1. Number of inoculated tissue with A. rumefaciens regen-
erated plants and transgenic plant in Lettuce.

Number of
Strains Inoculated Regeneration Transgenic
tissues plants plants
EHA101 220 40 18
LBA4404 120 15 3

Figure 2. Differentiation of shoots from lettuce leaf tissues inoculation with A, tumefaciens containing pBI 121-ferritin vector. Plant
transformations (A, B), and regeneration plants (C, D, E) on the selection medium containing 100 mg/L kanamycin.
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Figure 3. Callus formation of R1 generation lettuce leaves in MS
medium containing 100 mg/L kanamycin and 1mg/L 2,4-D. A,
Transformant; B, non-transformant.
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Figure 4. Amplification of ferritin gene and NPTII gene in putative
transgenic lettuce plants by PCR (A, B; normal plant, 1-10; putative
transgenic plants).

transformants
WT 41 45 47

Figure 5. Northern blot analysis of the ferritin gene transcripts in
tansformed plant lines. Total RNA (40 ug) was isolated from wild
type (WT) and transformants (41, 45, 47 line).
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