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Analysis of Sugar Component of a Hot Water Extract from Arabidopsis thaliana Pollen Tubes Using GC-EI-MS

Extraction with hot water is the oldest and simplest method used to recover pectin from an alcohol insoluble residue extract, although this method has not been widely used for the cell wall analysis of pollen tube, a model used to study cell wall. This protocol described this method applied for pectin extraction from 6 h-old Arabidopsis pollen tubes followed by a sugar composition analysis by gas chromatography mass spectrometry.

b. Submerge in 1 ml of pollen germination medium in a 1.5 ml Eppendorf tube.

c. Shake the tube vigorously manually and using a vortex for 5 min to release the pollen grains from the anthers.

d. Check the pollen density with an inverted microscope.

e. Remove all the flower debris with a pair of tweezers.

f. Spin-down the pollen suspension at 3,200 x g for 7 min (a yellowish pellet should be visible).

g. Remove the supernatant.

h. Add 250 µl of pollen germination medium and resuspend the pellet.

i. Place the tube horizontally in the incubator at 22 °C in the dark for 6 h. e. Centrifuge at 4,700 x g for 5 min and discard the supernatant.

f. Allow the pellet to dry until no supernatant is visible (it might take no more than 2 h using a stream of dry air).

g. Resuspend the pellet in 5 ml distilled water.

h. Incubate in a hot-water bath at 90 °C for 1 h.

i. Centrifuge at 4,700 x g for 5 min. j. Freeze-dry the supernatant. No liquid must be visible (it might take one day). f. Wash twice the sample using 500 µl cyclohexane.

Note: Air dry the sample using a stream of dry air with a sample concentrator between each step (a nitrogen flow can be used as well). Add 1 ml cyclohexane and vortex the tube.

Monosaccharides analysis:

a. Inject 0.5 µl of the sample in the GC-EI-MS instrument, using a 10 µl syringe, in splitless mode. Helium is the carrier gas and the flow-rate is 0. 

Equipment 1 .

 1 http://www.bio-protocol.org/e1503 Vol 5, Iss 12, Jun 20, 2015 2 11. Trifluoroacetic acid (2 N) (see Recipes) Inverted microscope Olympus CK2 2. Centrifuge Allegra ® X-15R Beckmann Coulter 3. Hot-water bath (70 °C and 90 °C) 4. 40-ml glass potter homogenizer 5. Freeze-dryer 6. Incubator (22 °C, 80 °C and 110 °C) 7. Sample concentrator under air flow (Techne, catalog number: FSC400D) 8. GC-EI-MS instrument is composed of a Zebron Z5-MSi (30 m, 0.25 mm id, 0.25 µm film thickness, Phenomenex) capillary column for chromatographic separations, a Hewlett-Packard 6890 series gas chromatograph coupled to an Autospec mass spectrometer of EBE geometry (Micromass, Manchester, UK) equipped with a Opus 3In vitro Arabidopsis pollen tubes growth and fixation The protocol described below is similar to the one available at Wang and Jiang (2014) with several differences. 1. Grow in vitro Arabidopsis pollen according to the method described by Boavida and McCormick (2007). a. Harvest 40 freshly open Arabidopsis thaliana flowers (morning is the best).

  http://www.bio-protocol.org/e1503 Vol 5, Iss 12, Jun 20, 2015 3 j. After 6 h, check for pollen germination and pollen tube growth with the inverted microscope (Figure1). 2. Fix the pollen culture by adding 750 µl absolute EtOH (final concentration 75% EtOH) and keep at 4 °C (no longer than one month). Note: Around 90 pollen cultures (3,600 flowers) are needed for the detection of minor sugars such as the Kdo (2-keto-3-deoxy-D-manno-octulosonic acid), one of the constituents of rhamnogalacturonan-II (RG-II). For other major cell wall components, pollen tubes from 400 flowers are generally sufficient.

Figure 1 .

 1 Figure 1. 6 h-old Arabidopsis pollen tubes. Note that the pollen grain density is important to obtain a good germination rate.
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 2 http://www.bio-protocol.org/e1503 Vol 5, Iss 12, Jun 20, 2015 4 Sample preparation for gas chromatography analysis: Note: Glassware tubes are preferentially used for the sample preparation. A standard sample containing the most common cell wall monosaccharides (Ara, Fuc, Gal, GalUA, Glc, GlcUA, Man, Rha, Xyl) is prepared at the same time without the TFA hydrolysis step. a. Hydrolyze the extract with 250 µl TFA 2 N for 2 h at 110 °C. b. Add 50 µl of myo-inositol 2 mM in the sample. Myo-inositol is used as an internal standard. c. Perform a methanolysis for 16 h at 80 °C using 250 µl of dried 1 M methanolic-HCl (dilute the 3 M stock solution with methanol). d. Wash the sample twice using 500 µl methanol. e. Convert the methyl glycosides into their trimethylsilyl derivatives at 110 °C for 20 min with 200 µl of the silylation reagent (HMDS: TMCS: Pyridine, 3:1:9, Supelco).

Figure 2

 2 Figure2gives an overview of the complete protocol.
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 261 Figure 2. Schematic representation of the protocol for sugar composition of a hot water extract from Arabidopsis thaliana pollen tubes
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