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Abstract: Investigations were carried out using the vesicular-arbuscular mycorrhizal

fungus, Glomus to colonize the micropropagated plantlets of Vitis vinifera L.

Histochemical study revealed the presence of intracellular hyphae with well

developed arbuscules and intracellular hyphae with vesicles suggesting that Glomus

species formed a good mycorrhizal association with Vitis vinifera roots. Biochemical

analyses were consisted in spectrophotometric assay and SDS-PAGE of protein

content. The changes appeared in metabolism of proteins in control and mycorrhizal
roots were registered
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Introduction

Mycorrhizal symbiosis is part of a great array of symbiosis between heterotrophic

and autotrophic organisms. In this symbiotic system one of the partners is carbon

autotrophic and provides fixed compounds for the system. That is, the hetrotrophic

partners are adapted to receiving supply of carbon direct from photosynthetic products
of the autotrophic partners rather than primarily or solely from humus or dead tissues

indirectly derived from photosynthesis after the death of the autotroph. In autotrophic

mycorrhizal systems carbon compounds synthesized in the green tissues not only

nourish the host itself but also pass into the fungus and so into the external mycelium

as its source of carbon (Varmal 998).

For evaluate the mycorrhizal colonization in roots, methods of staining need to be

able to distinguish the different structures formed by the fungus. Staining technique

using trypan blue (Phillips & Hayman 1970) to reveal fungal structures in arbuscular

mycorrhiza do not distinguish living from dead fungus and therefore give no indication

of metabolic state of the fungal tissue.

This symbiotic process involve changes in both partners metabolism and

implicit in protein and polypeptide expression or in mode of action of them. Current

gel electrophoretic method SDS-PAGE has been widely utilized as untargeted

approaches to study proteins in arbuscular mycorrhizas (Dumas et al. 1989). SDS-

PAGE has been useful to demonstrate differences in polypeptide patterns between

uninoculated and several plants inoculated with different arbuscular fungi, low

resolution of this technique quickly limited its application in detecting mycorrhiza-

specific polypeptides (Dumas- Gaudot 1998).
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Material and methods

The experimental colonization of the root system was performed for plants of

Vitis vinifera micropropagated "in vitro" Grasa de Cotnari variety grown in potting
mixtures previously assessed for the presence of vesicular-arbuscular mycorrhizal

fungi (YAM). Glomus genus. The plantlets were obtained using the method of

multiple axillary shoot development according to Brezeanu et al. (1982) and Roşu
étal. (1983).

The plants cultivated at 20° C, in sterile soil (normal roots), soil colonized with

mycorrhizal fungi. The roots were detached, washed and processed for

biochemical and cytochemical analyzes, after sixty days from the initiation of

experiment.

1. Cytochemical analyses (Gianinazzi S. et al. 1992) suppose staining

procedures with trypan blue.

Trypan blue staining (Phillips and Hayman, 1970) as follows:

• fixation in FAA (formalin- acetic acid, ethanol);

• clearing in 10% KOH. Ih, 90° C; rinsing in H
2 O;

• staining with 90
D

C, 15 min in 0.05% trypan blue in lactophenol or

lactoglycerol.

The presence of vesicular arbuscular structures intracellular was detected by
blue stain in photonic microscopy.

2. Biochemical analyses were performed using SDS-PAGE.

Preparation of enzyme extract

Roots pieces required prior digest in cellulase-pectinase solution (2% cellulase-

-3% pectinase) for 24 h, procedure necessary to break the plant cell walis.

The roots are grind with quartz sand and the extraction of soluble proteins

carried out in 0.625 M Tris buffer pH 8,3+ mercaptoethanol 0.05%+ SDS 0.02%+

glycerol o.s%+bromphenol blue 0.01% at 4°C for 24 h. After centrifugation at

18000 rpm. 20 min, the supernatant used for electrophoretic analyses.

2. 1 Electrophoresis in Polyacrylamide gel

We prepared the running gel 10% PAA supplemented with SDS 5%, and a

stacking gel, as buffer we use Tris-Gly 0.05M, pH=B.3. The migration was carry out at

25 mA, 4h. The running marker was bromphenol blue. For evaluate the

electrophoretic bands, Coomassie Brillant Blue G-250 and R-250 was used.

2.2 Spectrophotometric assay of total proteins (Bradford 1974)

The roots are grind with quartz sand and the extraction of soluble proteins carried

out in 0.05 M Tris buffer pH 6,8+ mercaptoethanol 10%+ diisopropil fluorophosphat at

4°C for 24 h. After centrifugation at 18000 rpm, 20 min, the supernatant used for

analyzes.

The Bradford method is based on the fact that Coomassie Brilliant Blue G-250

exists in two different color forms, red and blue. The red form is converted to the blue

form when the dye binds the protein. This leads to a shift of the absorption maximum

from 465 nm to 595 nm.



Plate 1.
.

Histochemical staining with trypan blue of mycorrhizall fungi, Glomus genus in

Vitis vinifera roots (x200).
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Results and disscusions

Significant colonization with mycorrhizal fungi was detected in the root samples
of all plant material prepared by us for observation in photonic microscopy. The

mycorrhizal fungi were represented in the root cortex by longitudinally running
hyphae with subtending vesicles and by arbuscules branching.

The intense staining in blue of the hyphae, with vesicles and arbuscules, allows a

rapid assessment of roots with YAM. Despite the high levels of colonization with

hyphae, vesicles predominated compared to arbuscules (Plate 1) though sometimes

the host cell is occluded by arbuscule branches or by coils of hyphae.
The staining with trypan blue produced good results in revealing the arbuscule

structures and there is no difficulty in following the distribution of the fungus in the host

root. Arbuscules formation was observed with several endophytes and stages in the

formation of Glomus arbuscules are representative of the results obtained.

This procedure also stains the lignified walls of xylem tracheary elements and cells

with suberized walls such as the endodermis. However, mycorrhizal fungi are not

usually observed by the vascular cylinder if the roots is squashed under a cover slip.
The clearing and staining of plant roots to reveal endophytic fungi is a procedure

that used heated KOH to clear whole roots prior to staining with trypan blue in

lactophenol (Brundrett et al. 1983). KOH removes the cytoplasm from host root cells

to allow observation of arbuscules and internal hyphae.

Many questions concerning YAM structure and development can be answered by

light microscopy, a review (Carling & Brown 1982) emphasizes that most light

microscopic observations have been confirmed the presence of YAM associations,

while biochemical analyses could be offered some answers regarding metabolism of

protein involved in establishment of mycorrhizal association.

Electrophoretic spectrum of proteins from

1. lysis solution cellulase-pectinase
2. mycorrhizal roots

3. control roots (non-mycorrhizal)
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Modifications in protein synthesis were confirmed by studying differences in

electrophoretic pattern (SDS-PAGE) of mycorrhizal and nonmycorrhizal roots.

Synthesis of some proteins decrease or increase, some proteins are not synthesized
and finally others are newly synthesized. However, it should be mentioned that

modifications in protein synthesis are not always connected to those in term of protein
content. Thus, the protein content in mycorrhizal roots is slowly decrease than

nonmycorrhizal roots, possible due to degradation of them by fungi proteases. The

protein concentration, determined by Bradford method was 118.52 ug/ml for

nonmycorrhizal roots and 93.52 ug/ml for mycorrhizal roots.

Electrophoretic spectrum of proteins emphasis the presence more than twenty

bands, representing the cytosolic total proteins. The proteins detected by Coomassie

Brilliant Blue staining confirmed the existence of the same number of protein bands,

but different molecular heights. Dumas et al. (1998) affirmed that during the symbiosis
was accumulated the protein with low turnover while in vivo labeling reveals only

active synthesis in given time. If both in vivo labeling and in vitro translation is done on

similar root samples, it will provide information on eventual post-traductional

modifications in proteins. Using SDS-PAGE can be distinguished appearance of new

bands of proteins but with equal molecular heights for both mycorrhizal and

nonmycorrhizal roots.

The plant cell wall lysis, respective of average lamella was accomplished with a

pectinase-cellulase solution, isolated from Aspergillus niger. Breaking of radicular cell

allowed releasing of some (glyco)proteins from the cell wall. We observed the

existence about nineteen bands corresponding to the proteins of extract digestion,

where occurs also cellulase-pectinase solution.

The studies concerning to identification of changes in protein synthesis of

endomycorrhizal symbionts will be completed by defined relationships between

protein synthesis and protein expression during the cellular interaction.

Conclusions

The establishment of mycorrhizal colonization was accomplished in six weeks

certified on light microscopy using trypan blue staining. This technique reveals all

fungal structure: intracellular coils or vesicles and arbuscules in roots cell.

The biochemical analyses of protein content (quantitative and qualitative)

emphasized weakly differences due interactions between the metabolism of

mycorrhizal fungi and host cell, but we could not identify and characterize specific

protein for this symbiosis.
The low protein concentration determined by Bradford method is explicated by the

fact the cell roots had lignified and suberizated walls and it is difficult to broke them

even by treatment with cellular-pectinase solution. It is possible many cell walls to

remain intact.

Acknowledgements
777/s research was supported by grant from Romanian Academy, coordinated by Dr.

Aurelia Brezeanu.



302 Maximilian Carmen, Carasan Monica Elena, Brezeanu Aurelia

References

1. Bradford M
.,

1974. Analytical Biochemistry.
2. Brezeanu A., lordan M., Roşu A., Mirancea D. & Popescu 1., 1982. Institutul de

Cercetări pentru cereale şi plante tehnice Fundulea, 14 (1): 43-76.

3. Brundrett M. C, Piche Y. & Peterson R. L, 1983. Can. J. Bot., 62: 2128-2134
4. Carling D. E. & Brown M. F., 1982. Phytopathology, 72:1108-1114.

5. Dumas E., Tahiri-Alaoui A., Gianinazzi S. & Gianinazzi-Pearson V., 1998. In

Nardon P., Gianinazzi-Pearson V., Grenier A. M., Margulis L, Smith D. С

(eds) Endocytobiology IV, 4
th

in colloq on endocytobiology and symbiosis

INRA, Paris, 153-157. Dumas-Gaudot E., Samra A., Gianinazzi-Pearson V.,
Gianinazzi S. - Mycorrhiza Manual.

6. Gianinazzi S. & Gianinazzi-Pearson V., 1992. Cytology, Histochemistry and

Immunocytochemistry as Tooll for Studying Structure and Function in

Endomycorrhiza, Methods in Microbiology, 24: 109-136.

7. Phillips J. M. & Hayman D. S. ,1970. Trans. Br. Mycol. Soc., 55, 158-161.

8. Roşu A., Brezeanu A. & lordan M., 1983. Rev. Roum. Biol., 28 (2): 115-122.

9. Varma A.
,

1998. Mycorrhiza Manual.

DETERMINAREA MODIFICĂRILOR SURVENITE ÎN EXPRIMAREA

PROTEINELOR DE LA NIVELUL RĂDĂCINILOR COLONIZATE CU

FUNGI MICORIZALI LA SPECIA VITIS VINIFERA

Rezumat: S-a investigat capacitatea de colonizare a plantulelor micropropagate

de Vitis vinifera L de către fungi micorizali din genul Glomus. Studiile histochimice

au demonstrat prezenţa hifelor intracelulare ce prezintă arbuscule dezvoltate şi hife

intracelulare cu vezicule sugerând ca genul Glomus prezintă compatibilitate în

stabilirea asociaţiei micotrizale cu rădăcinile de Vitis vinifera. Analizele biochimice

efectuate au vizat dozarea spectrofotometrică şi electroforeză în gel de

poliacrilamidă în condiţii dénaturante (SDS-PAGE) a conţinutului proteic total. S-au

determinat modificările apărute în metabolismul proteinelor atât la rădăcinile

micorizale cât şi la control.


