)= Extensive Natural Variation in Callus and Shoot Regeneration in relation to Agrobacterium-
¢ Mediated Transformation of Wild Black Cottonwood (Populus trichocarpa)
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The capacity for plant regeneration and transformation (RT) is notoriously variable among species By
and genotypes of plants. In many cases, transformation is impossible or impractical. The reasons for ‘ | B '
this extraordinary biological variation, however, are largely unknown. As part of a major project to
use GWAS (genome wide association studies) to map genes controlling RT in poplar, we are studying
variation in RT among resequenced wild genotypes of black cottonwood—for which low levels of
linkage disequilibrium facilitate GWAS-based gene identification.

We tested both direct and indirect regeneration pathways using two different types of explants,
petioles and leaves, from 20 genotypes of greenhouse-grown plants based on our previously
published protocol (1). We found that indirect regeneration, where callus proliferation preceded
shoot induction, strongly promoted shoot regeneration, but that the effect varied widely between
petiole and leaf explants.

We also studied various influent factors on transient and stable transformation on 3-5 selected
genotypes of in vitro grown plants, using both leaf and stem explants. We discovered pre-culture
for one day on callus induction medium (CIM) greatly increased both transient and stable GFP
expression. Auxin-rich media and acetosyringone (AS) in CIM during co-cultivation enhanced GFP
expression, both during transient and stable transformation phases and in both leaf and stem
explants, of all tested genotypes. Further analysis and recovery of transgenic shoots is under study.
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* Two regeneration systems were tested: indirect vs. direct

« 8-15 explant per plate; 3 plates per genotype

* Explants were cultured on callus induction medium (CIM) for 20d
in dark (MS supplemented with 2uM 2iP and 10uM NAA)

 Explants were transferred onto shoot induction medium 1 (SIM1)
for 20d under light (MS supplemented with 1uM TDZ)

 Then explants were subcultured on SIM2 (MS supplemented
with 0.01uM TDZ)

stage in which cells are more
prone to integrate foreign DNA
(2). Responses were also
correlated among tissues taken
from the same genotypes.
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o Leaf explants responded better than stem explants in all tested media in transformation tests
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CIM greatly increased
transient GFP expression
from 0-4% to 40-66% for

Leaf but not petiole explants frequently produced roots on CIM
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suggests that cells on CIM
became more susceptible

to Agrobacterium
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