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ABSTRACT Previously developed transgenic watermelon rootstocks (gongdae) inserted by CGMMV-CP were
examined to test the virus tolerance levels. In the restricted plastic house, the Ts watermelon rootstock showed
tolerance to CGMMV until 70 days after inoculation on the leaves while the non-transformed watermelon
rootstock became susceptible at 20 days after inoculation. In the field, tolerance efficiency of transgenic
rootstocks maintained up to 40% at 71 days after contamination with CGMMV in the soil while all of the
non-transformed rootstocks became susceptible at 37 days with the same condition. In the same field,
transgenic rootstocks showed more tolerance to CGMMV than the non-transformed rootstocks as those were
inoculated on the leaves, but it showed only 10 days delay before being susceptible. Therefore, transgenic
rootstocks have a characteristic of delay effect against CGMMV susceptibility, rather than resistance character.
From T3 rootstocks homozygous for the CGMMV-CP, horticulturally favorable individuals were selected for further
breeding and a transgenic line was finally obtained at the BCiTs. A material transfer experiment was conducted
to find out if the DNA, RNA or expressed protein in the transgenic rootstocks could move to the grafted scion
(non-transformed watermelon, Super-Kumcheon). PCR, northern, and western blot analysis were performed and
no evidence of transferring of those materials from rootstock to scion was ever found.
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Figure 1. By PCR analysis, Tz and Ty sub-lines (8-1, 25-3, 3-1,
10-3) were conformed as homozygotes. Lane M: 1 kb ladder
(Gibco BRL Co.); -: negative control (non-transformed plant);
+: positive control (Agrobacterium with CGMMV-CP); Lane
1-30: shoot samples grown from seeds of each sub-lines.
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Figure 2. Material transfer experiment from rootstock to scion.
Levels of DNA, transcript and protein of CGMMV-CP were
detected by PCR, northern and western blot analysis, resp-
ectively. Rootstock, transgenic watermelon rootstock (T3);
Scion, non-transformed watermelon (Super-Kumcheon) grafted
to rootstock. N, non-transformed; P, positive control.
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Figure 3. Tolerance Efficiency (%) of transgenic watermelon rootstock (Ts) after inoculation with CGMMYV in the isolated plastic
house. A, ELISA analysis of transgenic watermelon rootstock along with days after inoculation with CGMMV. B, Trasngenic
watermelon rootstock showed no symptom; C, Non-transformed watermelon rootstock showed mosaic symtoms and leaf distortion.
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Figure 4. Tolerance test of transgenic watermelon rootstock (T3) and non-transformed watermelon rootstock in the field. A, The
soil was contaminated with CGMMYV before planting the transgenic and non-transformed watermelon rootstocks. B, The transgenic
and non-transformed watermelon rootstocks were planted after inoculating by CGMMV on the cotyledons.
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Figure 5. A, A diagram for breeding the transgenic watermelon rootstock. B, Comparison between WT (non-transformed watermelon
rootstock) and BC\T, of transgenic watermelon rootstock. C, Fruits obtained from non-transformed WT and BCTs.
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