30 minutes. The cold clear solution on neutralisation
with dil. HCl gave 1-12 g (70%,) of Xa. Tt was crystal-
lized from 40°, ethanol, m.p. 230-31° (d). IR : 1730,
1690, 1384,

Similarly prepared were Xb and Xe.
3.3 Dimethylfurano (6,7-d)-1,2-benzisoxazole (XIa)

A mixture-of phenoxy acetic acid (Xa, 0+8 g), acetic
anhvdcide (8 ml) and fused sodium acetate (1 g) was
heated on an oil-bath at 160-170° for about 4 hr,
The cold reaction mixture was poured over ice-water
and worked up as wsual to give 0-470 g (70%;) of Xla.
It was crystallized from ethanol, m.p. 139-40°; IR :
1625, 1570, 1075, 845; PMR (CCly: 2-60 (s, 6H,
2<CH,) and 7-33 (s, 2H, Ar-H at C-4 and C-2).

X1 and XlIc were prepared as discussed above.
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VARIATIONS IN THE CELLULAR CONSTITUENTS OF ASPERGILLUS NIDULANS GROWN ON
DIFFERENT CARBON SOURCES

R. SATHTIAGANA SEELAN, S, MALATHI anp E. R. B. SHANMUGASUNDARAM
" University Biochemical Laboratories, University of Madras, Guindy, Madras 600025

ABSTRACT
Aspergillus nidulans was grown on six different sugars—glucose, fructose, sucrose, maltose,
lactose and galactose; maximum growth was observed in glucose and fructose while lactose and
galactose were poor carbon sources. Growth on lactose and galactose revealed marked variations

in the levels of various cellular constituents when compared to growth on other sugars.

Growth

on la:ztose, particularly, showed significant decrease in the total carbohydrate, glycogen and lipid
content, and pronounced increase in nucleic acids (DNA and RNA) levels; growth in this sugar

also implied cell shrinkage.

INTRODUCTION

HE utilization of sugars by Aspergillus nidulans has

been studied in detail by Agnihotri**, Mehrotra
Similar studies have

and Agnihotri®® and Roberts®.
also been conducted in other microorganisms such
as the Candida group®, Clostridium tetani®, Mycoplasmag
agalactige'®, Aspergitlus niger* and Penicillium digita-
tum*?, However, no report has so far appeared

regarding the changes observed
constituents of
carbon sources in the medium. The resulis of such
study are presented in this paper.

in the celivlar
A. nidulans grown with different

MATERIALS AND METHODS

Organism+ A wild strain of A. nidulans with

green conidia (Glasgow stock of strain) was used
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Preparation of cuftyies : Media were prepared
according to the method of Pontecorvo et g1 **, contain-
ing 10 g/l of the carbon source. The media (50 ml)
were dispersed into 250 ml Erlenmeyer flasks and
sterilized in an autoclave at 151bjsq. inch for 15 min.
The flasks were inoculated with a heavy conidial suspen-
sion of A. nidulans {containing approx. 10° sporesiml
in sterile saline) and incubated at 37°C for 4 days.

Determination of cellulgr constituents

The following were determined 1n the dried mycelia,

(@) Catbohydrates . Dried mycelium (50-100 mg) was
extracted with 60% KOH by heating in a water-bath
for 15 min. This was centrifuged and the residue
was washed thrice with 339, KOH solution and the
supernatant fractions were pooled and diluted to
33% KOH final concentration. Total alkali soluble
carbohydrates were determined in this fraction by the
Anthrone method'*, Glycogen was precipitated from
the alkali soluble carbohydrate fraction by the method
described by Morales ¢t ¢l*® and then determined by
the Anthrone method*.

(b) Piotein : Protein content was determined by
the method of Lowry ef allS.

(¢) Nucleic acids : Dried mycelia {50-100 mg) were
homogenized in distiled water {5-0 mt) using a mortar
and pestle. 10% TCA (Sml, ice-cold) was
added and kept in the cold for 30 min. The mixture
was centrifuged and the precipitate was subsequently
washed thrice with ice-cold 109, TCA and then treated
with, 10 ml of 959% ethanol. The lipid-fiee precipiate
was resuspended 1n 5-0ml of 5% TCA and kept in a
water-bath  maintained at 90 C for 15 min., with
occasional stirring.  After centnifugation, the super-
natant was used for the determinatton of DNAY and

RNAL

(d) lipids . Total lipids were extracted by
method of Folch efal'® using CHCl; : CH,O0H
mixture. The lpid contents were dissolved in
CHCl, : CH,OH mixture and aliquots were used for
the determunatton of 1inglycendes’®, sterols®t and
phospholipids. Phosphelipids  were  determined by
the method of Fiske and Subbarow® as inorganic
phosphate after digestion with HCIO,.

the

RESULTS AND DISCUSSION

Fa lier studics on the unlization of sugars in
A. mdilany'™® and ous studies (Table 1) confitm  the
fact that glucose and fiuctose die the best carbon
couices for gowth. Galuctocc and lactose aie pooy
carban sources and g owth on sucsose and maliose s

intermediate.

Curr Sci.—4

Varidtions in Cellular Constituents of A. nidulans

§93

TABLE 1

Dry weights of mycelia of A. nidwlans grown on
different carbon sources

Values are expressed as Mean -+ S.D. (5 samples)

Dry wi. of mycelia

C .
arbon source (mg/50 ml culture)

Glucose 242-0 1+ 12-4
Fructose 226 2 £ 180
Sucrose 197-3 4+ 11-3**
Maltose 160-1 + 11-0*
Lactose 112-0::: 12:0%
Galactose 52-4 L 5-2%

—r

Statistically significant variations (compared to
glucose as carbon source) are indicated by *p « 0 001,
** p > 0 01,

Among the various sugars studied, galactose and
lactose causc marked variations in the levels of various
cellular constituents (Tables 11 and 111). Lactose is a
better carbon source than galactose (Table 1). A study
of the cellular constituents in galactose and lactosc
grown mycella reveal similar changes, but striking
diffcrences exist when these wvariations are compared
to that grown on glucose and other sugars.

Therc is a pronounced decrease in the alkali extrac-
table carbohydrate (AEC) and glycogen lcvels in
lactose (35% and 38% decreases, respectively) and
galactosc (60% and 67% decrcases, respectively)
grown mycelia (Table L1); sucrose and maltosc giown
mycelia show significant dccrease in AEC level and
less significant decrease in glycogen content, Mycelia
grown on fructose exhibit no significant changes.
The decrease in the content of glycogen when the orga-
nism was grown on various sugars was in the oider
of glucose, fructose, malicse, sucrose, laclose and
galactose,

The decrease in glycogen conmtent in cultuies grown
on lactose and galactose may be due, cither to the
increased glycogenolysis or to decreased  glycogen
syathesis. Similar  observations have been noticed
in animal tissues also.  Studies conducted m ruts by
Otomo® have revealcd that glycopen production m
liver by oral or intiavenous injcction ol sugars
decreased  in the following order of effcctiveness s
glucose, fiuctose, gulactose, suctose, majtose  and
lactore. Fishofl and Devel obsenved that vaty ted
on pwiitied r1ationy of lactone or betw-lactone  fuled
fo smivive, when compared fo thowe led on o dict
contaung galaclose, sucione 01 glucose,
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TasLE I

JIale ex'racstarle ca batvd are, glveogen, protein and nucleic acid levels in A, nidulans grown on
different carbon sources

e Sy g

Mg o’ —_—

Values ate espressed as Mean 3= S.D. (5 samples)

Alkali
extractable Glycogen Protein DNA RNA
Clartbon source carhohydrate RNA
DU — et . — o e ratio

expressed as 9, dry mycelia DNA

Glucose 41-6-L1-4 24-743+0 7-06+£0-69  0:2640:02  0:77£0-07 2.96
Fructose 37-0+:4-4° 24 4+2-1 3:504£0-58™  0-414-0-02* 0:80+0-05 1'93
Suzrose 27-543-2% 192419 4-94+£0°13%* 0-37L0-06° 0-57-L0-01%* 1-54
Maltose 30-14-0-8* 21:9+£0-7° 5-3130-24%* 0-3040-07 1-21-£0-20%*  3.-9¢
Lactose 27-14£0-1% 15:540:5%%  6-514-0-12 0:524-0-03* 2+3810-12*% 4- 61
Galactose 17-44+3-0* 8:-5£0-7%  5-18:0-16¥* 0:313£0-01** 1-80L0-12% 5-73

—

S:atistically significant variations (compared to glucose as carbon source) are indicated by *p < 0.0{}{ :

*¥5 < (0-01; %p<0-02; “p<O-1.

Tarce 111

Lipid content in A. nidulans grown on glucose and
lactose as carbon sources

Values are expressed as Mean & S.D. (5 samples)

W ilingid -

p——t e

Lipid Glucose media Lactose media
components (% dry mycelia) (% dry mycelia)

Ao ——

Total lipids 9-664-0-68 66640374
Sterols 0-284:-0-04 0-16-L0-01**
Phospholipids 1674003 1-594.0-05°
Triglycerides 3:314£0-06  2:29%0-067

- —

Statistically significant variations (compared fo
glucose media) are indicated by *p < 0:001;
*sp . 0:01; ?p< 005,

The DNA content (% dry mycelia) 1s significantly
increased in lactose (1009, increase) media. Slightly
¢levated DNA levels are observed in fructose (57%
increase), sucrose {389, increase), maltose (159
increase) and galactose (179% increase). The RNA
levels are also significantly elevated in lactose (203%
increase), galactose (1309 increase) and maltose (5679,
increase) media. A decrease in RNA level is observed
in sucrose media alone. Elevations in RNA/DNA
ratio are observed in galactose and lactose media;
maltose medinm exhibits a slight increase while media
containing fructose and sucrose show a decrease.

Protein content in’lactose media is not significantly
lowered (Table II); other sugars show significant
reduction in protein content when compared to glucose
media. Increase in DNA content (Table ID) may be
atiributed t0 a preater rate of cell division. This
Increase may, therefore, result in a greater number
of cells being present in the mycelia. Thus the growth
of A. nidulans in carbon sources other than glucose
seems to result in varying levels of cell shrinkage, the
shrinkage being maximum it lactose medium. The
RINA/DNA ratio indicates increased protein turnover
in lactose and galactose media (Table 1), which may
probably be due to the induction of the various

enzymes associated with lactose and galactose meta-
bolism.

Since significant variations were observed in the
cellular constituents of lactose grown mycelia, lipid
components were also examined when this sugar was
used as a carbon source (Table III). In lactose
medium, sigmficant decrease in the total lipids and
lipid component levels were observed. The reduction
could be due either to the increased lipolysis or
decreased lipogenesis. Studies on the synthesis of
fats in A. nidulans undertaken by Garrido and Walker®
have shown that xylose, glucose and maltose are the
best substrates for the production of fat.

Since the carboun constituents of the growth medium
and the physiological state of the cells affect the
relative extent of utilization of the EMP and HMP
glycolytic pathways, the observed variations may be
better understood if a study on the activities of various
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THE SIXTH INTERNATIONAL CONFERENCE OF WOMEN ENGINEERS AND SCIENTISTS

The above Conference of Women Engineers and retarded and physically handicarred, (¢) Nutriticn
Scientists will be held in Bombay, India, from in health and disease, () Porulation rrotlems, (8)
Seotember 7 to 12, 1981. Recent advances in glotal medicine inclusive of

_ _ _ _ Allopathy, Homeogathy, Ayunvedic, Naturor athy, efc.,
In this Conference the following specific topics (9) Expanding frontiers of Agriculiure, Dairy and

could be handled : Sea-farming, (1¢) Space technology and its aj g L.caticns

(1) Alternate technological models for civil and in industry, medicine, etc. Last date for Registraticn
architectural engineeriﬂg, (2) Conveniional and is 31st March 1981, The Atstract written in EII[_,.]lth
a~~oaventional energy tesources and its possitle should reach the Convener tefore 3ist March 1981,
ex>loitation, (3) Recent progress in modes of transport, Further information may te had ficmm ¢ Dr. Mrs,
(4) Technology transfer, (5) Communication media Sumati V. Bhide, Cancer Research Instituyte, Tata
for audlt and child education as well as tor mentally Memorial Centre, Parel, Bomtay 400012,

OIL TECHNOLOGISTS’ ASSOCIATION OF INDIA, HYDERABAD

0Oil Tezhnologists' Assoclation of India, Southern Februaty 14th and 13th, 1981 at the Repicnal Rescurch
Zone, Hyderabad, is orpanising the 36th Annual Latoratery, Hydetalad 3(¢((9, India.
Converntion and a Symoosium  onn *'Processing of For details, please contact the Ilony. Secrefary,
Oilseeds, Oils, Byproducts and Derived Products, Oil Technolegists’ Associat’'cp of India, Southern Zone,
Techno-Economic Aspects” on Saturday and Sunday, cfo. Regional Rescarch Latoratory, Hyderatad SCOC




