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Aunareacy. - Mycelial extracts and cul-
ture media from D. zece grown sgimul-
taneously on a rotary shaker in the light
and dark were assayed for gualitative
amine acid content.. A distinet difference
was foond in amino acid content of
media from lght-grown and dark-grown
cultnres, with very little difference in
the myeelium.

HYeveral studies have bheen con-
ducted concerning the amino aeid
melabolism of fungi., Woolley and
Peterson  (1936) were the first to
analyze the free amino acids found
in the myeelium. Sinee that time,
other workers have studied amino
acid content in spoeres, mycelial hy-
drolysates and extracts, and also in
culture media (Broyles, 1952; Mar-
ray and Zschiele, 1956 ; DeVay, 1952,
1954 ; and Jones, 1963). Pillai and
Srinivason {1956), working with ds-
pergills fluvaws, investigated the free
amine acid content of myeelinm, acid
hydrolysate of mycelial residues, and
the released free amino acids in the
enltnre medivm over a 30 day perlod
of time, The effect of light on the
amine acid metabolism has not been
congtdered by any of these invoesti-
pators.

A recent review of plhotobiology of
fungi has been presented by Carlile
(1867, Several areas of photo-
hiology were diseussed. Work with
the watermold Blastocladiella emer-

soni hy Cantino and coworkers
showed an ineresased growth rate in
illnminated enltures in contrast to
nnilluminated cultnres.  This in-
creased rate of growth was accom-
panied by an inerease in carbon di-
oxide fixation and polysaccharide
synthesis. 1n addition, a definile ef-
feet of light on various enzymes pro-
duced by the fungus that are in-
volved in a succinate- o -koetoglutar-
ale-igocitrate cycle, nuelele aeld bio-
gynthesis, and arginine metabolisin
was demonstrated. Growth of an-
other watermold, Throustochyirium
rogewm, has been reported by Gold-
slein. {1963) to be stimulated by
light.

The limited work with light effects
on filamentous fungi was also re-
viewed by Carlile. The growth rate
of Scleroling friciigena on mall agar
is mmeh liigher in the light, while
growth of Penicillinn clgvigerum on
(zapek agar was depressed by light.
The response to light differed in
varions types of wmedium. Carlile
suggesly that under optimal growth
eonditions the light and dark wetab-
olism of many specics is equally of-
feetive, but that under suboptimal
erowth eonditions the fungl are more
subject to metabolic changes Induced
by light or dark eonditions. Kat-
sanos and Dappelis, in nopublished
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work in thig laboratory, have fousd
a two-fold inerease in Iresh weight
in light-grown cnltures of D). zeae
over darl-grown cultures.

Light effects on sporulation also
have heen reported. Waiser (19647,
working  with  Verticillium albo-
atrum, observed a blne light inhibi-
tion of mwierosclerstium formation,
Whitney (1964) and Robbins and
Hervey (1960 reported light inhibi-
tion of basidia formation in Khizec-
towin solent and Poria ambigua, re-
gpectively.

The biochemical processes effected
by Light in these filamentous fungl
have not been elucidated. In the
present work, the effeet of light on
antine acid svothesis and thelr ve-
lease luto the enlture medinm by
Diplodia zeae (Schw.) Lev. over a
period of time wag investigated. It
s a preliminary attempt 1o move
carefully determine the effect of
light on £ zeae and its pogsible of-
fect on pathogenicity in roots or
stalks of corn.

Mermops axn Marerisng

Inoculum for this gtudy was prepared
by transferring a picce of myeeliwm with
underlying agar (5 mm appreoximale di-
ameter) from a potato dextrogse agar
plate inte a 125 ml Erlenmeyer flask
containing 20 ml of Czapek-dox hroth
medium  (pH 4.5 after auloclaving).
After a4 & day ineubation period, the
liguid medinm was decanted and ihe
mycelinm  fragmented for 1.5 minutes
n & sterile, semi-micro Waring Blendor
cup containing 50 ml of sterile, dis-
lilled water. Three ml ot this suspen-
dion was transferred to geveral 125 ml
Evlenmeayer ldawks each containing 5
ml of Czapck-dox mediwm, One hali
of the flasks were wrapped with alurmi-
num foil for the dark =tudy. All Hasks
were placed on an itluminated rotary
shaker (Iappelis, et al, 1964} operat-
ing at 105 r.pam. at roon temporatnre
{25 - 2872}, "Three flasks each of myeel-
inm grown in the light and in the dark
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ware removed for amino acid extraciion
and determinslion at 2. 4, 8, and 10 days
of incubation.

The cullured were fillered separately
on Buchner funnels with reduced pres-
gure, Miltrates were removed for gindy
hetore the mycelinum was washed. Three
volumes of 959% ethanol were added to
Lhe syrup-like filtrate and healed Lo boil-
ing to precipitate tae proteins, This
mixture wag tranafesred to centrifuge
bottles and spun at 3.000 rp.m. The
supcernatant was broughe down 1o g vol-
ume of 10 mi nging a rotary flash evap-
oratar. Further purifleation of the medi-
um was Tound to be necessary sinee
carbohydratey interfered with the amino
acid separation on ile paper chromalo-

grams,  The fon-exchange moethod of
purification described by  Thompson,
Morrig and Geving (1959) wus used.

The ecluates Irom the eolumns were
evaporated to a 2 ml volume.

The mycelinl mats obtained from fl-
lration were quickly washed with 50
ml of normal saline and refiltered. This
wag done three Uimes. The washed my-
celial mats were tranalerred to a gluss
niortar and homogenized in 804% ethanol.
After heating to boiling, the extract wuas
cooled and centrifugad al 3,000 r.poaa.
The supernatant was evaporated to dry-
ness, and the residue wmade up to a
volume of 2 ml witly 109 othanol. Ion
exchange purification was not necesgary
since no interference of separation waa
observed on paper chromatograms.

Two-directional, descending papeor
chromalography of 26 lambda of extract
using 2Z3” x 23" Whatman 3 paper
was amploved to separate the amino
acids. 1*henol (Chvomatography grade,
liguefied ) : water (4:7 v/v) was wsded ag
the first-direction solvent; butanal:
acetic acid: water (8:1:2.5 v/v/v) as
the second-direction solvent. The frat
solvenl was allowed to run Tor 24 hours,
and the papers were dried at room tem-
perature (25 - 28°C) for another 24

hours. The second firection also was
run for 24 hours and dried 5 to 10
lLiours.

The spray reagent uzed, a modifica-
tion hy Ramon Tate (unpublished] of
the Moffal and Lytle (1939) color res-
gent, formed various shades of reds.
blues and tans charseteristie for each
amino acid, Two alock solutions were
prepared conadsting of (1Y 1% (wiv)
eupric nitrate in acetone and {2y 03¢
w/v mninhydvin and 1% (v/v} acetic
acid in aectone, Immediatoly  hefore
spraying lhe 14 cuprie nitrate was
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diluted to 0.08% with acetone and mixed
with an equal volume of the ninhydrin
stock solution. The papers were dried
and the colors developed by heating,
The R, values and colors were comparcd
to known #tandards determined uring
the above procedured singly and In mix-
tured,

RosvLTs

The free amino acid content of the
mycelium and of the culture media 1s

Tartm 1.— Free amino acids present
tracts of . zeae grown in the light and
incubation,

Trunsactions Ilinols Acadsomy of Seience

presented in Table 1. Qualitatively, the
amino acidd were ¢ssentially the game
in the myecelinm of light-zrown and
dark-grown cultures, except for the later
apnearance of lysine in the mycelinm
grown in the dark. A similar, unidenti-
fied #pol was tound on chromatoglrams
of both extracts at 4, 8, and 10 days,
Algo, once more Unidentified ninhydrein
gpot was present on the chromatograms
ol the dark culture at 4, &, and 10 days.

Analysis of the enlture media revealed
a distinet difference in the amount of

in the culture medin and mycelial ex-
in the dark at 2, 4, 8 and 10 days of
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aminn acids released inteo the mediuom
under the difforent light conditions, Tn
the light-grown cultures, necarly all of
the amino acids found in the myeelinom
were gradually released inte the mediom
with the exception of cysteine-cystine,
serine, tyrogine. and valine. Arginine,
glutamine and i(ryptophan were found
in the medium but not in the myeelium.

In the dark-grown cultures, only oo~
alanine, asparagine and glutamic acid
accumulated in the medinm at 10 days.
Gycine and serine appeared only in the
two-day culture; serine mever appeared
in medium from light-zrown cultures.
The tolal accumulation at 10 days in
the light wag 12 amino acids and in -he
dark only 3,

Drzemrasion

When the data from this study are
eompared with those of Tillal and
Srinivason (19567, similarities are
noted in that the myeelium containg
more {rec amine acids than doey the
enlture medinm,. However, it is not
advisable to compare differences ho-
tween the data regarding [rec amino
acid eontent in the enlture mediam
of light and deak prown myeelinm
io that grown under labovatory eon-
ditions where alternating lHoht and
dark oceurs, since, as our duta have
shown, the difference is considerable.
lu fnture studies dirceted 1o froe
amino aecid or protein content in the
myeelium or the enltural medinm,
light should be vegarded us an im-
portant variable requiring control.

Whether the difference observed in
amino acid release into the cultnre
medinm is dne to an alteration of
prolein synihesis thereby altering
the requirements of the aming acid
poel, or due to a stimulation of
amino acid biosynthesis is vet to be
investigated.

The various effects of different
wavelengths of light also are to he
considered. Kaser (1864) ohserved
microsclerotia formalion at several
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wavelengths and noled distinet Jif-
ferences not only in the microsclero-
tia, but also In plementation. An
invegtigation of this sort would be a
further ald in elneidation of the
mechanisms of liglf aetion on amino
acid synthesis and release hy J). gene.
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