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ABSTRACT : A CAB ¢cDNA vector(pKGCAB), encoding the light harvesting chlorophyll a/b
binding protein in Korean ginseng (Panax ginseng C. A. Meyer), was constructed with the
CaMV35S promoter of plant expression vector. The chimeric vector was transformed into
tobacco(Nicotiana tabacum cv. NC 82) using Agrobacterium tumefaciens LBA 4404 strain, and the
transgenic tobacco plant CAB-TP2 was selected. Photosynthetic rates of the CAB-TP2 plant at
before-flowering stage were increased about 20% under low irradiance conditions of quantum
100 and 500 g mol - m'zs'l, however, the rates were similar to those of NC 82 under quantum
1000 and 2000 g mol - m’s" conditions. The plants were gerininating under low- or normal
irradiance condition and the quantum yield of photosystem I were measured. The differences
of the Fv/Fm values between conditions were 0.07 and 0.01 in NC 82 and CAB-TP2,
respectively. The mature leaves in the position 8-10 of the CAB-TP2 at before-flowering stage
revealed 10% higher Fv/Fm values in range of 0.759 to 0.781 and 40% more chlorophyll
contents of 70-93mg/ml than those of normal NC 82. These data suggest the possibility that the
increase in photosynthetic activity of leaves under low light intensity in the canopy of CAB-TP2
transgenic tobacco might lead to increase the quality of lower tobacco leaves.
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Fig 1. Genomic PCR analysis for cab gene in
transgenic plants.

The PCR was performed with the genomic
DNA isolated from transgenic plants.

Lane L, 1kb ladder; lane 1, Normal NC82; lane
2-4, transgenic plant.
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Fig 2. Phenoytypes of transgenic plant contained
cab gene. The right plant is CAB-TP2 and the
left plant is normal NC 82 as a control.

i

3

FAAE DT A Lol el AR W)
29T geme AW 2Ae T wdo] &
7VedliAle AzE Z#gel  (Flachmann  and
Kihlbrandt 1995; Millar and Kay 1991). 21}
CAB-TP2 A&Aell 49% 3244ke] CAB
A= CaMV35S promoterol] 2lal] A3A A|A9);
dlof] A-A|gje] A B <= 9l7) wf]Zoll, CAB-
TP2 A1 EAloll F2AgE Q4ke] CAB 4719
4ol Uehta 912 % & UeHKim =

1999).
T ZEHMER0] TAL

CAB-TP2 AEA9} =124 A4 NC 82 4
EAE ZAA Aluliste] ANEk7] A Aol spekAlE
& vz A= a8 29 P

Quantum 100 # mol - m*s™'¢} 500 zmol - m s
+ 2498 o NC 829 e 249

CO; gmol - m?3™" 9 156 CO» zmol - m2s™ o
9lem, CAB- TP2 AlEAle] FA RS 87, 194
CO: smol - m3s! A A ABA o) njsto] <k

20% A&=9dck ol F-F9 CAB FAAE o
Zeof] E}3F sk FgAdako] 20% s
Heke Haeh fARE AFGcK Ko et - al 1992).
Quantum 1000 =& 2000 £ mol - le =23
& wiell NC 829 F3AHE 44 15 COy £
mol - m%s "9} 11.5 CO» z#mol - m %' & vEbsEaT,
CAB-TP2 AEA) 9] FE 15.2

CO, assimilation
CO, assimilation

NC 82 c2 NC 82 c2

Plants Plants

Quantum 100 ymol m'’s ™ Quantum 500 ymol m?s”"

CO, assimilation

CO, assimilatior

NC 82 cz NC 82 cz

Plants Plants

Anantum 1000 mal m2e! Anantim 2000 .mal m 2e”

Fig 3. Changes in CO; assimilation of transgenic
plants and NC 82 at varying irradiance conditions.
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Fig 4. Effect of light intensities on Fv/Fm values
at early stages of tobacco seedling.
A Glass house condition, B: Dark condition

(40 2 mol - m%s D).
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Fig 5. Chlorophyll contents(A) and rates of
Fv/Fm(B) in mature leaves(8-10 position) of
transgenic plant and NC 82 grown in glasshouse.
Chlorophyll contents were measured on leaf disks.
The disks were extracted in a 80% acetone in the
dark (47C), and the rate of Fv/Fm was measured

with leaf discs predarkened for 10 min at
temperature.
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