Cloning Strategy

Glvcosidases Do Not Cleave 4-Methviumbelliferone from Indicatin MRNA was prepared from B603 cells expressing HLE activity. The mRNA was back-translated into cDNA and ligated into a Stratagene Lambda Zap expression vector to create a
Substrate library. The library could be screened by hybridization, by antibody or by enzyme activity. The advantage to using a phage library in this case was that the substrate for activity

screening was too large to enter cells. Use of A ensured lysis of the host cells and good contact between the expressed fusion protein and the fluorogenic substrate.
Glycosidases Tested:

a-galactosidase, B-galactosidase, mixed commercial hemicellulase (xylanases,
mannanases, xylosidases, mannosidases, etc.), a-mannosidase, B-mannosidase,
amylase, isoamylase, pullanase

Examples:

Enzyme Negative Cognate 4MU- 4MU-LBG | 4MU-LBG + cognate
Control pyranoside 4MU-pyranoside
(internal control)
a-galactosidase 50,971 49 471
B-galactosidase 127,112 116,781

120,332 113,240

Bioprospecting

Environmental samples were taken from Maine forests at sites of softwood decay. Samples of soil, decaying
wood, etc. were cultured in the dark on indicating substrate as sole carbon source. Cultures that developed
fluorescence were checked to see if the fluorescence was due to autofluorescence. A sample of culture me-

dium was filtered through 0.2y filters to remove cells and incubated with fresh indicating substrate. An in- Genomic Southern blots indicate that hle iS a Sin le CO

crease in fluorescence could not be due to new synthesis of fluorescent molecules and was taken as evi-
dence of an enzyme activity. Positive mixed cultures were plated onto agar medium containing indicating
substrate as the sole carbon source and colony purified. Culture collections were are screened.
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Three candidates were identified. B603 is the subject of this report. Q}
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Expression of HLE Fused to a-Peptide of B- Purification of HLE Fused to HisLink™ on
Galactosidase Nickel Affinity Resin

Enzyme Activity is Produced Cyclically
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Indicating (Fluorogenic) Substrate
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4-methylumbelliferyl group,

a lignin monomer analog. Characteristics of HLE Activity:

¢ Digestion with proteases destroys activity

¢ pH optimum at usual pH of culture supernatant, pH 5 +0.5

¢ Optimal NaCl concentration is 0.25-0.5M NaCl.

¢ Desalting destroys activity. Adding back lyophilized column wash restores activity.

Strongly fluores- Weakly fluorescent

Free 4-methyl- Ethers of 4-methyl-
umbelliferone is umbelliferone are

strongly fluorescent. minimally fluores- O More than 80% of the enzyme activity is located in the supernatant of a culture during
peak expression.

O Very temperature stable. Treatment for 10 min to 65°C has no measurable effect.

Microorganisms that can cleave phenyl ether bonds between 4-methylumbelliferone and Cé of
residues of mannan will generate fluorescence.
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