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Abstract 

Microsomes are vesicles derived from the endoplasmic reticulum (ER) when cells are broken 

down in the lab. These microsomes are a valuable tool to study a variety of ER functions such 

as protein and lipid synthesis in vitro. 

Here we describe a protocol to isolate ER-derived microsomes Arabidopsis thaliana 

seedlings and exemplify the use of these purified microsomes in enzyme assays with the 

auxin precursors tryptophan (Trp) or indole-3-pyruvic acid (IPyA) to quantify auxin synthetic 

capacity in microsomal and cytosolic fractions. 
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1. Introduction 

Microsomes are generally described as vesicle-like structures with a diameter of 100-200 nm 

that are formed from pieces of the endoplasmic reticulum (ER) after eukaryotic cells are 

broken down experimentally (Fig. 1); hence microsomes are not found in healthy living cells. 

Microsomes are still capable of ER-functions such as protein synthesis, protein glycosylation, 

Ca2+ uptake, and lipid synthesis and can be used to study all these functions in a test tube (1). 

Therefore microsomes have found use in a plethora of experimental approaches and studies. 
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Microsomes are purified from other cell compartments and membranes by differential 

centrifugation at 100,0000g. Whole cells, nuclei and mitochondria pellet at 10,000g (2) and 

chloroplasts already at 1000g (3, 4). 

 

In his publication on the “constitution of protoplasm” Albert Claude named microsomes in 1943 

(5) to distinguish these “small granules of undefined nature”. He then used this fractionation 

technique to determine the localisation of nucleic acid in leukemic cells (6). 

Current applications and use of microsomes for research are for –amongst various others- 

example the areas of lipid secretion (7), P450 assays (8), or auxin biosynthesis (9, 10, 11). 

 

A common source for microsomes are dog pancreas cells (12) or rabbit reticulocyte lysate 

(13).In plants microsomes wheat germ is a common source (14) or can be purified from 

purified from soybeans (15). 

Here we describe the isolation of microsomes from Arabidopsis thaliana seedlings (adapted 

from 9, 10, 11). 

 

2. Materials 

2.1 Stock solutions (see Note 1) 

2.1.1 For microsomal preparation: 

1.  M TEA-HOAc, pH 7.5  

2. 2 M KOAc, pH 7.5  

3. 0.1 M Mg(OAc)2  

4. 1 M Sucrose  

5. 1 M DTT  

6. 0.5 M EDTA 
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2.1.2 For IAA quantification: 

1. 1 M Tris-HCl, pH 8.0 

2. 1 M Na2CO3 

3. 0.1 M NADPH  

4. 0.1 M FAD  

5. 0.1 M indole-3-pyruvic acid (IPyA) 

6. 1 M Tryptophan (Trp) 

 

2.2 Buffers 

1. Buffer A: 25 mM TEA-HOAc (pH 7.5), 50 mM KOAc, (pH 7.5), 5 mM Mg(OAc)2, 0.25 M 

Sucrose, 4mM DTT. 

2. Buffer B: 100 mM TEA-HOAc (pH 7.5), 20 mM EDTA. 

3. Buffer C: 25 mM TEA-HOAc (pH 7.5), 25 mM KOAc (pH 7.5), 2 mM Mg(OAc)2, 0.5 M 

Sucrose, 4 mM DTT. 

4. Buffer D: 25 mM TEA-HOAc (pH 7.5), 0.25 M Sucrose, 1 mM DTT. 

 

2.3 Equipment 

1. Porcelain mortar & pestle  

2. Glass bottles for buffers  

3. Cheese cloth 

4. Refrigerated table centrifuge 

5. Ultracentrifuge with swing-out rotor (e.g. SW41, Beckman Coulter)  

6. Ultracentrifuge corex tubes 

7. 2 ml Potter–Elvehjem homogenizer with glass rod 

8. water bath (37°C)  

9. Speed-vac 

10. Nanodrop to determine protein concentration 
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3. Methods 

3.1 Endoplasmic reticulum (ER) microsome preparation  

(This part of the procedure will take between 3 and 4 h depending on sample size.) 

1. All steps are carried out on ice or at 4°C unless indicated otherwise. 

2. All buffers, tubes etc. used in the procedure should be pre-cooled (see Note 2). 

3. 5 g of arabidopsis seedling tissue (7 days after germination, see Note 3, 4, 5) are ground 

to fine powder in liquid nitrogen using a pre-cooled mortar and pestle.  

4. The powder is then homogenized in 4 ml of ice-cold buffer A and transferred into a 50 ml 

falcon tube.  

5. 4 ml of ice-cold buffer B are added to the tube and the suspension is incubated on ice for 

10 min. Then the homogenate is centrifuged at 1,000 x g for 10 min at 4°C. The resulting 

supernatant is poured over 4 layers of cheese cloth into a fresh falcon tube. At this step, 

the resulting extract is considered total plant extract for later enzymatic assays. The 

extract is centrifuged again at 4,500 x g for 25 min at 4°C. 

6. A 4 ml sucrose cushion (buffer C) is layered on the bottom of ultracentrifuge corex tubes. 

7. The 8 ml of plant suspension is layered on top of this sucrose cushion by slightly angling 

the tube and carefully and slowly pipetting the suspension at the side of the tube. The 

tube is centrifuged for 90 min at 93,000 x g (ultracentrifuge with swing-out rotor e.g. 

SW41). 

8. The resulting pellet is removed from the ultracentrifuge tube if necessary with 20 μl of 

buffer D and transferred to a 2 ml Potter–Elvehjem homogenizer. The supernatant is kept 

and used as cytosolic extract in later IAA quantifications. 

9. The final pellet was resuspended in 200 μl of buffer D using a glass rod and a 2 ml 

Potter-Elvehjem homogenizer. Protein content is measured using a Nanodrop. Freshly 

prepared microsomes should be used for enzymatic assays straight away (see Note 6). 

 

3.2 Purity of microsomes 

To check for the purity of the microsomal fraction both the microsomal as well as the cytosolic 
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fraction were probed with an anti-HSP70 antibody detecting cytosolic heat shock protein 70 

(Fig. 3). The HSP70 band was only detected in the cytosolic fraction indicating a rather pure 

microsomal fraction. 

Further purity test using immunoblot analysis could include testing for the presence of plasma 

membrane or mitochondrial proteins in the microsomal fraction. 

 

3.3 Example for microsomal enzymatic tests  

The YUC-route of auxin biosynthesis is a two-step process (Fig. 2): In arabidopsis 

TAA-proteins (Tryptophan Aminotransferase of Arabidopsis). TAA1, TAR1, and TAR2 are 

converting tryptophan (Trp) to indole-3-pyruvic acid (IPyA) (16) which is then converted by 

YUC proteins to IAA (YUC1-11) (17). It was shown that TAR2, YUC4.2, 5, 7, 8, and 9 are 

located in the ER, whereas TAA1 and YUC1, 2, 3, 6, and 11 are located to the cytosol (10).  

Enzymatic activity tests (100 μl total volume) with microsomal and cytosolic fractions were 

carried out in the following manner: 

1 In 2 ml Eppendorf tubes mix carefully: 20 μl of microsomal or cytosolic extract, 1 mM 

NADPH, 100 μM FAD, 100 μM IPyA or Trp (depending on experimental interest).  

2 100 mM Tris-HCl (pH 8.0) up to a total volume of 100 μl. 

3 The assays are incubated for 1 h in a 37°C water bath and snap-frozen in liquid nitrogen 

straight after the incubation time. 

4 At this stage the assays can be stored at -20°C before the IAA analysis is carried out. 

 

3.4 Auxin biosynthetic capacity in arabidopsis microsomes. 

Representative data for the conversion of tryptophan and IPyA to IAA in arabidopsis seedlings 

shown in Figure 4 (10). 

 

4. Notes 

1. Filter buffers 1-4 through 0.45 µm syringe filters. Add DTT from 1M stock fresh prior to 

use. 
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2. Pre-chill tubes, glassware, buffers, centrifuges etc and keep your samples on ice as much 

as possible. 

3. Tissue: depending on the biological question instead of using whole seedlings for the 

microsomal preparation it can e.g. be distinguished between root and shoot or other ages 

and developmental stages can be used. 

4. This preparation has also been successfully used for maize (9) and tobacco tissues 

(unpublished). 

5. Collect plant material straight into a chilled falcon tube that is kept on ice and try to collect 

the material as quickly as possible. 

6. Where possible timewise freshly prepared microsomes should be used for enzyme 

assays. Freezing in 20% glycerol for later assays is possible but not recommended. 
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Figure legends 

 

Figure 1: Schematic representation of microsome purification. 

 

Figure 2. Subcellular compartmentation of auxin biosynthesis in Arabidopsis thaliana. 

(A) YUC-route of auxin biosynthesis in arabidopsis. ER-located enzymes are labeled in blue, 

cytosolic enzymes in green. (B) Confocal localization for two enzymes in the first step of IAA 

biosynthesis. TAA1 is present in the cytosol, whereas TAR2 shows ER-location. 

 

Figure 3. Immunoblot analysis for purity of microsomal fractions. Microsomal (M) and 

cytosolic (C) fractions were tested for heat shock protein 70 (HSP70) proteins using 

immunoblot analysis. 100 μg of protein from each fraction were probed with anti-HSP70 

antibodies (1:1000) recognizing the cytosolic HSP70. 

 

Figure 4. Auxin biosynthetic capacity in arabidopsis seedlings. Enzymatic conversion of 

tryptophan to IAA by microsomal (Microsome) fractions or cytosolic (Cytosol) fractions from 

arabidopsis seedlings 7 d after germination. Standard errors are indicated. n=3. 


