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Abstract We performed in vitro assay and field trials to
assess levels of changes in intrinsic properties and resistance
against soft rot of the potato cv. Dejima upon the introduction
of a soybean calmodulin 4 gene (SCaM4). Field trials with
four lines overexpressing SCaM4 gene were conducted over
two seasons, and harvested tubers were evaluated in bioassay
for resistance to Pectobacterium carotovorum ssp. carotovorum.
The SCaM4 transgenic potato lines inoculated with 10°
CFU/ml of P. carotovorum ssp. carotovorum showed enhanced
resistance compared to control. Among the SCaM4 transgenic
lines, the transgenic line SCaM4-4 exhibited the highest
tolerance to soft rot in vitro assays, so did in field trials. In the
field trial, the soft rot resistance of SCaM4-4 line was more
than 5 times higher compared to that of control cultivar,
Dejima. The major agronomic characteristics of the SCaM4
transgenic lines were not different from those of the
nontransgenic ‘Dejima’. The result demonstrated that the
transformation of a calmodulin 4 gene was a successful
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AEA L5 gdF FY A AZY G ol dofut
=715 CaH% 7+ 52 (Calmodulin, CaM), Ca*"-dependent
protein kinases(CDPKs), Z & A% il d 5 ZH4 Al
T Y= Ca A o] QA E o] o AT
AEA=Z Z-2-stch(Roberts et al. 1992; Lecourieux et al.
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1993; Heo et al. 1999; Lecourieux et al. 2006).
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Fig. 1 Disease severity against Pectobacterium carotovorum ssp.
carotovorum 1in transgenic potato plant constitutively expressing
the soybean calmodulin 4 gene (SCaM4)

(A) Potato tubers were sliced and then 5 1l bacterial suspension
were dropped on center of sliced tubers. The photo was taken at
1 day after the inoculation. Representative results of control and
transgenic lines overexpressing SCaM4 are shown (B). The results
are mean value of three independent experiments
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Fig. 2 Comparison of soft rot resistance of the SCaM4 transgenic
lines and control ‘Dejima’ evaluated at Daegwallyeong area in 2011
(A) The photographs were taken at 90 days after having sown the
SCaM4-4 and control. (B) The infected rate was calculated by the
number of infected stems / total number of stems. (C) The photo-
graphs were taken at 120 days after having sown the SCaM4-4 and
control. (D) The infected rate was measured by the number of
infected tubers per total number of harvested tubers. The results
are mean value of three independent experiments. The bar is
standard deviation
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Table 1 Growth characteristics of transgenic and non-transgenic potatoes

Emergence rate Stem height

No. of

Degree of growth

Lines %) (cm) stem/plant (L;rilg?r::g}}:) Stem form Flower color
SCaM4-1 94.9 66.1 49 3 Erect White
SCaM4-2 100 66.5 6.4 3 Erect White
SCaM4-3 97.4 65.7 6.1 3 Erect White
SCaM4-4 88.3 56.5 5.1 3 Erect White

Daejima 100 68.9 6.3 3 Erect White
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A £ 5%_ &F Al NEs A et 3. Fig. 3 Yield characteristics of SCaM4 transgenic lines and control
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HAAT T TG 7HA] LMO A ERbo] A AlF 97 value of three independent experiments. The bar is standard deviation
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