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Comparative Analysis of Resistance to Antibiotics in Populus alba x
P. glandulosa Transformed by npt1l or hpt Gene
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ABSTRACT This study was performed to find out the optimal conditions for the selection of transformed cells using
already established transgenic plants. Several transgenic poplar (Populus alba X P. glandulosa) lines carrying npt 1l
or hpt gene as a selectable marker were tested against kanamycin or hygromycin. Two culture explants, leaf discs

and nodes, were compared regarding their sensitivity to the antibiotics. When leaf discs of untransformed control

plants were cultured on callus inducing media in the presence of varying levels of kanamycin or hygromycin, only
those cultured on the media containing lower than 50 mg/L kanamycin or 2 mg/L hygromycin formed callus.
However, much higher concentration of kanamycin was needed to suppress the growth of axillary buds of

untransformed plants. On the other hand, hygromycin at the concentration of 5 mg/L effectively suppressed shoot

growth of untransformed plants. Root induction from untransformed plants could also be suppressed at the
concentration of 50 mg/L kanamycin or 5 mg/L hygromycin. The transgenic plants showed resistance to 100 mg/L
kanamycin or 50 mg/L hygromycin in the growth of callus, shoots, and roots. Hygromycin appeared to be more

efficient in selecting untransformed cells than kanamycin.
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Figure 1. Effect of kanamycin or hygromycin on the growth of transgenic poplar. A: Callus growth from leaf disks of npt Il transformed
plants on varying levels of kanamycin, B: Callus growth from leaf disks of Apr transformed plants on varying levels of hygromycin, C: Shoot
growth from stem segments of npt[I transformed plants on varying levels of kanamycin, D: Shoot growth from stem segments of hpt
transformed plants on varying levels of hygromycin, E: Root growth from stem segments of #pt I transformed plants on varying levels of
kanamycin, F: Root growth from stem segments of /ipt transformed plants on varying levels of hygromycin.
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Figure 2. Effect of kanamycin on the leaf discs of npt ]l trans-
formed Populus alba X P. glandulosa after 3 weeks on callus induc-
ing medium.
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Figure 3. Effect of hygromycin on callus formation from the leaf
discs of hpr transformed P. alba X P. glandulosa after 3 weeks on
callus inducing medium.
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Figure 4. Effects of hygromycin on bud burst and shoot growth
from the nodes of hpt transformed P. alba X P. glandulosa after 3
weeks on shoot inducing medium.
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Figure 5. Effects of hygromycin on the nodes of Apt transformed P.
alba X P. glandulosa after 3 weeks on root inducing medium.
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Figure 6. Effect of different antibiotics on root growth after 3 weeks
on root inducing medium (kan: kanamycin hyg: hygromycin).
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