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Summagz

Two of the mutants derived from Lactaria subdulcis (P) by irradiation
with electrons were grown in submerged culture, using & two-week culture period,
until sufficlent mycelia were harvestgd for extraction and identification of
rubber., The extractions are underway.

The clear, aqueous filtrates from these cultures, after separation
of mycelia, were shaken with benzene, and the benzene extracts reduced under
nitrogen to small volume. The aqueous phase yielde@ 0,67% (based on dry weight
of mycelia) of a "sticky", "leggy®™, rubbery polymer. The polymer was insoluble
in water, aleohol, and acetone, and was not hydrolyzed by hot alkali. The
material was submitted to Dr. McLaughlin of the Walter Reed Hospital for infra-
red analysis. This is the first evidence of extra~cellular production of rubber
by species of Lactaria. Lysis of cells as the source of polymer is considered
improbable since the culture period was short and the quagtity of elastomer
relative to the total expected from the mycelia was large, Filtrates from the
culture of other species of Lactaria when extracted with benzene have yielded
no "rubbery" polymer.

Lactaria mucida, vwhich grows slowly at temperatures above 23°C, is
being cultivated on the shaker, Production of sufficient mycelia for extraction
and subsequent examination for the presence or absence of rubber is expected by
the middle of April,

Experiments designed to determine the feasibility of di?eot extraction
of mycelia with benzene are in progress. AMycelia from still cultures of
.. subdulcis (P) were used for this study.

Pure cultures of the following species of Lactaria were sent to
Dr, Leonard for the type culturg collection and’to Dr, Tsuchiya of the Nurthern
Regional Laboratories (USDA): L, paludinella, L. piperata, L. subduleis, L,
subduleis (P}, L, torminosa, Pure cultures of other species of interest, includ-
ing the irradiated mutanits, will be mailed in April.

Since cyclitols are the predominant carbohydrates of Hevea and Lactaria
the species of lactaria of our collection were characterized on yedia based on

mannitol, Mannitol, which occurs in the sporophores of lactaria, was substituted

for dextrose in the Sabaywaud medium,

}




Experimental

Cultivation, Separation, and Extraction of Mycelia

of the Mutants Obtained from L. Subdulcis (P) by

Irradiation with Electrons

The mubtants obbained from L. subduleis (P) by irradiation with electrons,
i.e., L. subdulcis (vay) induced by direct irradiation under the 2,000,000'v01t
beam from a Van de Graaff Electrostatic generator at a dosage of 1 x 106 rep, gnd
L. subdulecis (P-y ) induced by indirect irradiation at the same dosage, were culbi-
vated on the shaker to get material for extraction apd the determination of their
ability to produce rubber on liquid, synthetic media. Resolutlon of the feasibility
of this approach for the production of high-yielding, rubber-producing strains of
fungi before terminating the research program was deemed importent,

Erlenmeyer flasks containing 100 ml, of an aqueous medium consisting of
2,5% Fleischmann'’s Diamalt syrup, 0.5% malt extract and 0,5% neopeptone were
inoculated with the mutants, using 5% inoculum. The pH of the medium after auto
claving was 5.0, Twenty flasks of each mubant were placed on the shaker an@
cultivated for a period of two weeks alt temperatures ranging from 22 - 2500° The
cultures were then removed; the mycelia separated from the media by filtration,
quick~frozen at -18°C, and preserved in three volumes of hot ethanol containing
hydroquinone (.OLO gms/liter) as antioxidant. This process was repeated until
approximately 80 grams (dry wb. basis-calc.) of mycelia of each mutant were har~
vested. Sixteen liters of culture medium, for each mutant, were required.

The clear filtrates from the cultures of the mutants, after separation
of mycelia, were combined and extracted with benzene., Five hundred -31liliter
aliquots of the filtrates were shaken first with 100 milliliters of berzene in
a separatory funnel, and then with 75 milliliters of solvent. The benzene
extrazhs from 28 liters of medium were combined and reduced to a volume of
100 miliiiiters. Solvent was removed with a stream ~f o.uygen-free nitrogen.
Pheny1~f9~Naphthylamine, 0.1% was added as antioxidant. An aliquot showed the
benzene solubles to be 0.947 gms or 0.68% on the mycelia (138 grams~-dry wtf)
produced by the media. The residue from the aliquot was a stickyq'wleggy"y
rubbery polymer. It was not soluble in water, alcohol, or acetone. The remain-
ing benzene sclution blanketed with nitrogen was submitbed to Dr. McLaughlin

of Walter Reed Hospital for infra-red analysis,




Responsa Variation of Species of Laectariq

on Media with Mennitcl as the Carbohydrate

Cyclitols, quebrachitol (or inositol) in Heves and mannitsl in
Lactaria. are the predominant carbohydrates of tissues of these rubber-bearing
plants . These carbohydrates may have a role in rubber synthesis. The species
of Lactaria, Inciuding the mutants, were characterized as to respomse on the
following mediai

(a) Mannitol agar

Neopeptone 5 gm
d-Mannitol 20 gm
Bacto agar 7.5 gm
Deiondzed water 500 ml

i after sterilization b+

Notes This is ‘the Sabauraud medium with mannitol
substituted for dextrose.

(b) Mannitol-Diamalt Agar

Neopeptone 2,5 gm
Fleischmann's Diamalt . 7.5 gm
d~Marnitol ! 7.5 gm
Bacbo-agar 745 gn
Deionized water 500 mlL

pH after sterilization S
With Fleischmann's Dismalt syrup as a source of accessory food factors
gnd minevals the Lactaria are readily adapted for growth on media contzining
mannitol. Growbh on the mannitel agar did nob differ significantly from that
on Sabawaud-dextrsse. The response of the various species is shown in

Tables VIIB, VIIIB. XVILI, XVIIIB, XVIIIC, XIX, XIXB.

Cultivation of Lactaria Mucida

Colonie- of L, mucida grown on media containing mannitor .. 2 very
rabbery in textursr, Erulatez from the colonies when rubbed to dryme: @ .=em
the fingers are "aticky ard leggy®. This fungus was grown in shaker culture .

*hz following sque: ur medinms

“ietaskean's Diamalt cyriy o %
Marnitol Sy )
nc ipapbone C95%

Inoiam was 5% and perisd of growth at 22 = 259 wi: one month. Some difficulty
hag heen experienced with the cultivation of this species,~-the cdltures mmdergo
lysis within a perisd 2f ferty-eight hours when the temperature exceeds 709,
Forty grams {dry weight) have been harvested. Sufficient material for extraction

and charartecization =f the rubber is expected by the middle of Aprii,




"Vistex!” Extractions

Mutants (irradiated) from L, subduleis (P) were grown in s%ill culipre
in Fernbach flasks, using 200 mils per flask of medium consisting of 2.5%

Fleischmann's Diamalt, 1,5% mannitol and 0.5% neopeptone, The mycelia were

harvested, quick-frozen at ~189C, and thawed in hot ethanol., The mycelia were
separated from the ethanol and extracted with benzene. Results will be presented

in the final report.

Perpetuation of Cultures

Pure cultures of the following species of Lactaria, with instrugtions
for culture were prepared and mailed to Dr, Leonard of NRL and to Dr. Tsuchiya

of the Peoria Regional Laboratory (USDA}:

L, paludinella

L. piperata
. subdulcis (Black parent strain)
L. subdulcis (Spontaneous pink mutant)

L, torminosa

Pure cultures of other species will be mailed upon termination of the project

in April,
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