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Glutaraldehyde Autofluorescence
Useful in Confocai Studies of Fungi

Adya Singh, Ying Xiao and Robin Wakeling
New Zealand Forest Research Institute, Ltd.

Rotorua, New Zealand

In this note we show the potential usefulness of glutaraldehyde (GA) in
confocai microscopic studies of wood-fungal interaction. We are presently
developing methods to examine by the confocai laser scanning microscope
(CLSM), the pattern of distribution of fungal hyphae within wood in relation to
fungal degradation and sapstaining of wood. CLSM has the potential to be a
very useful tool in such studies for a variety of reasons, including its use for
optical sectioning to produce computer assisted 3-D images.

As a first step we examined unfixed and GA fixed wood sections which
had been attacked by a wood degrading fungus. Specimens were examined in
a Leica TCS/NT confocai microscope using wavelengths of 488 and 568 nm for
excitation and 530 and 590 nm for imaging, with a 2QX air/dry lens, Series of
confocai images were acquired from within the section at a resolution of 1024 x
1024 pixels x 256 grey levels and combined as a dual channel projection using
Leica software.

In untreated sections, fungal hyphae present in the wood were not
observable as they did not autofluoresce. However, after fixation in GA,
hyphae present in wood cells were clearly visible because of the strong
autofluorescence of the GA. Although use of GA as a fixative is not considered
desirable in confocai studies of living ceils, in our work on fungal degradation of
wood GA fixation proved useful in revealing the pattern of distribution of fungal
hyphae within wood cells. GA reacted only with the fungal hyphae and not with
wood components, as the majority of wood cells are dead at maturity and have
only cells walls. These consist of cellulose, hemicellulose and lignin, none of
which is reactive to GA, and lignin is the only component of wood cells that can
autofluoresce. However, the autofluorescence of lignin in the parts of the wood
cell walls (shown in the following illustration} is fairly weak and it does not seem
to interfere with the GA autofluorescence. The GA has reacted specifically with
the fungal hyphae rendering them dearly visible.

Thus a simple method of visualizing fungal hyphae in wood in CLSM has
been illustrated here which made use of autofluorescence of GA. In future
studies, we intend to also use more specific methods to observe fungi in wood
- such as a specific antibodies conjugated to fluorescent dues. •

The illustration shows parts of wood ceils which have been attacked by a wood
degrading fungus. Fungal hyphae are present in cell humen as well as with

the wood cell wall
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Two-Lens Focusing Column

What does stand for?
components

Our compact, LJHV, field emission columns are used by researchers worldwide. Innovative electrostatic
optics and dedicated electronics allow you to integrate a high current density electron or ion column

into most vacuum systems. FEI also supplies researchers with other specialized products.

LaBG and CeBs Cathodes

FETs Mini Vogel Mount, the first universally compatible
long-life, high stability LaBs cathode, provides excellent
performance and the best cost-per-use value for
installation into your EM systems.

New Components Facilities
Dedicated FEI Components
Group Jadlities enabling new
technology development through
key investments in R&D
and manufacturing.

Schottky Field Emission Cathodes
FEI supplies Schottky field
emitters to EM manufacturers
wo r I d w i d e. S c h ottky em /.w ia 11 'y
high current intensity has
established it as the preferred
electron source for high
resolution SEM,TEM, Auger,
ESCA, EDX, and lithography.

FEI Company
7425 NW Evergreen Parkway
Hillsboro, Oregon 97124-5845
(503) 844-2520 Fax (503) 640-7509

components E m a i | < c o m p o n e n t s @ f e j C O p C o m >

Subject of e-mail: "MTfei"

Now, when you think of FEI Components, you'll know we are the Specialists in FieUEktron and Ion Technology.
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