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Transient Transformation of Artemisia annua
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[Abstract] Transient transformation of Artemisia annua does not depend on chromosomal
integration of heterologous DNA, and recombinant DNA can be introduced into plant cells via
Agrobacterium aided by vacuum. The leaves of 7th and 8th internode from 4-week-old
seedlings were chosen as explants, a vacuum system was applied to facilitate agrobacteria into
plant cells, the co-cultivation was in the dark at 25 °C for 36-72 h, then GUS or GFP maker
genes were used for testing the efficiency of the transformation. The method is used for quick
transferring of genes into Artemisia annua (A. annua) by transient transformation.

Materials and Reagents
1. Artemisia annua leaves from 4-week-old aseptic seedlings
2. Agrobacterium tumefaciens (A. tumefaciens) strain EHA105 (or LBA4404)
3. Lysogeny broth (LB) medium (pH 7.0, containing 50 mg/L rifampicin and 50 mg/L
kanamycin)
4. Murashige and Skoog medium (MS) liquid medium (Sigma-Aldrich, catalog number:
M5524)
5. 100 μM acetosyringone (Sigma-Aldrich, catalog number: D134406)
6. 10 mM MgCl2
7. 0.005% Silwet L-77 (Agri-Turf Supplies, catalog number: VIS-01)
8. Glycerol
9. Filter paper (Lab Depot, catalog number: TLDCFP1-032)
10. Yeast extract broth (YEB) medium (see Recipes)
Equipment
1. Vacuum pump (Barnant, model: 400-1903)
2. Desiccator (Ted Pella, catalog number: 2246)
3. Erlenmeyer flasks (VWR International, catalog number: 89095-266)
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Procedure
1. Glycerol stocks of A. tumefaciens strain EHA105 (or LBA4404) containing plant
expression vector construct were thawed and then streaked onto solid LB medium for
48 h (pH 7.0, containing 50 mg/L rifampicin and vector-corresponding antibiotics such
as 50 mg/L kanamycin), then individual single colonies were inoculated into 5 ml of
liquid YEB medium containing 50 mg/L rifampicin and 50 mg/L kanamycin.
2. These cultures were grown overnight with shaking at 28 °C/200 rpm. The subsequent
100 ml cultures were inoculated with 1 ml of the preceding 5 ml overnight (10-12 h)
cultures, and again incubated with shaking at 28 °C/200 rpm until OD 600 = 0.5.
3. Bacterial cells were harvested by centrifugation at 6,000 x g at 4 °C for 5 min and
washed once with 10 ml of washing solution containing 10 mM MgCl 2 and 100 μM
acetosyringone. After centrifugation at 6,000 x g at 4 °C for another 5 min, the pellet of
bacterial cells was resuspended in 50 ml of liquid MS medium.
4. Seed sterilization, germination, and growth. Artemisia annua seeds were treated for 1
min in 1 ml of 70% ethanol in a sterile Eppendorf tube. The tube was vortexed and
ethanol was then removed. Seeds were subsequently washed four times using aseptic
H2O. These surface-sterilized seeds were then treated for 10 min using 10% clorox in a
sterile Eppendorf tube, during which the tube was vortexed at least 5 times. Then
clorox was removed, seeds were washed four times using aseptic H 2O. Sterilized
seeds were placed on phytoagar-solidified MS medium, then placed in an incubator
with necessary photoperiod and temperature.

Figure 1. Artemisia annua leaves from 4-week-old aseptic seedlings were used
for transient expression, the leaves of 7th and 8th internode were chosen and
petiole of leaves far from stem were cut before they were used for transient
transformation
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5. Artemisia annua aseptic seedlings were sub-cultured, after 4-week-growth (Figure 1),
the leaves of 7th and 8th internode were chosen and petioles of leaves far from stem
were cut before soaked with 50 ml of MS liquid medium containing A. tumefaciens cells
supplemented with 0.005% (v/v; i.e. 50 μl/L) surfactant Silwet L-77 in 100 ml sterilized
Erlenmeyer flasks, then the Erlenmeyer flasks, covered with a filter to prevent
contamination, were placed in the desiccator and a vacuum was applied at 30 inHg for
10 min under the control of a vacuum pump. More than 30 leaves were cut and
vacuumed at the same time. The vacuum pump was then switched off and air was
slowly let into the desiccator, so as to minimize the damage to the tissues.
6. Leaves were washed three times by aseptic H2O, then liquid medium was removed
using aseptic filter paper, and the explants were plated on MS solid medium for aseptic
culture. Usually, when target gene(s) were fused with GUS or GFP maker (Figure 2),
the co-cultivation time depends on the target genes expression efficiency, so the
co-cultivation was in the dark at 25 °C for 36-72 h.

Figure 2. GUS staining was done using Artemisia annua leaves through
transient transformation

Recipes
1. Yeast extract broth (YEB) medium
5 g/L beef extract
1 g/L yeast extract
5 g/L peptone
5 g/L sucrose
0.5 g/L MgCl2
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