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..\BSTRACT: Yeast

Mays a vits : .
plays a vital role in the development of Drosophila melanogaster. It act as a

nutrition source and the variation of its quality and quantity can affect the behavior of Drosophi-
la melanogaster. ‘Thc yeast - species provide the nutrients that cannot be prepared by the D. mela-
nogaster. .Herc we tested the effect of yeast in the diet of D. melanogaster larvae by checking the
larval weight, size, developmental time and by the larval assays. Our data indicates that yeast

plays a major role in the development and performance of Drosophila

INTRODUCTION

Drosophila melanogaster, used asthe animal
model system in biological studies.It depends on
the yeast that grows in the medium for survival.'
Larvae and adult Drosophila species feed on the
food sources containing yeast. The breeding cy-
cle of Drosophila takes place on decayed and
fermented fruits and vegetables.? Drosophila use
yeast that grown on these fermented food for the
survival because they are auxotropic for ster-
ol,which is required in order to complete its life
cycle.? Sterol is essential for maintain the perme-
ability and fluidity of the cell membrane and also
serve as a precursor for the steroid hormone bio-
synthesis®

Effect of yeast on the growth of Drosophila mel-
anogaster was examined by using Sacharomyces-
cerevisiae,heat dried yeast.inactivated yeast and
Candia albicans.The variation in the duration of
life cycle, difference in the size and weight of
larvae when compared with the control and the
third instar larvae were subjected to crawling as-
say,negative geotaxis and protein and lipid assay
inorder to find the role of these dietary yeast®
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MATERIALS AND METHODS

Drosophila melanogaster egg collection
D.melanogasterstrains were cultured in 50 ml
glass vials containing semolina, palm sugar and
yeast and maintained at 25. Young emerging flies
were separated from the bottle and allowed to
mate. After 2-3 days adults were transferred to
new vials for egg laying. Females produce
thegreatest number of eggs in the late afternoon
and evening. The media along with eggs were
then dipped in 20ml of 29% sucrose solution. The
eggs were gently washed in to the sucrose solu-
tion with a small brush and poured into a 100ml
beaker(without media).After a few minutes all
eggs floated onto the surface and using a small
pointed brush it was transferred to respective me-
dia®

Yeast strain and culture

Saccharomyces cerevisiae culture maintained in
the Department of Zoology and Genetics and
Candida albicans maintained in Department of
Microbiology of The oxford College of Science
was used for the studies. Different types of media
was prepared with yeast slurry, powdered dry
yeast, inactivated yeast and candida sp. respec-
tively and one plain media without adding yeast.
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LARVAL SIZE AND WEIGHT

DETERMINATION ‘ R
The third instar larvae from all the five difTerent

vials were collected for determining its size. [he
size of the larvac was measured under a light mi-
croscope using eyepiece in such a way [Im’l..l]lc
eraduations sketched on the ocular is w?"blc
when an observation is made using the micro-
scope. A stage micrometer was uscq to callbral‘e
the ocular micrometer. A stage micrometer Is
simply a microscope slide with a scale etched on
the surface. The stage micrometer was placed on
the stage of a microscope and the graduations
were focused using low power objectives. The
larvae being observed was positioned in such a
way that the ocular micrometer was able to
measure length of the larvae in arbitrary compo-
nents. The difference in the size of larvae with
different veast statuses were noted with respect to
the control.
The third instar larvae from each vial were co -
lected to measure its wet weight on a precision
balance. The weight of the larvae was noted and
compared with the control.
LARVAL GRID ASSAY
The third instar larvae from each of the five dif-
ferent media was collected and washed with de-
ionized water. The individual larvae were then
transferred into a |5cm petri dish (containing 2%
agarose ) over graph paper with a 0.2cmgrid. The
nqmber of grid lines crossed by the larvae in |
Minute was counted. The experiment was repeat-
ed with all the Jaryae from different and com-
pared with the contro|’
NEGATIVE GEOTAXIS
Q:-a..s-r;p/u'/umel(moga.s-ier are negatively geotac-
tic, ie. ‘ﬁlcs MOve opposite to the earth’s gravita-
tional foree when disturbed®. Fo, the negative
geotaxis 4-5 flies from each vial were transferred
o a climbing apparatus. The climbing appa-
ralus was prepared by taking a ‘ '
der calibrateq with ¢ (€ @ measuring cylin-
a vertical distance of I5¢m

from the bottom. The mouth of the cylinder Wag

properly closed using al’mr‘]inium foil. The i
from cach different media |s‘ transferreqd into {hi;s
cylinder without anesthetizing. The flieg Wcré
allowed to acclimatize with the new C“Vironmem
for | minute before the experiment Was starte
After | minute, the flies were gently tappeq dowy,
to the bottom of the cylinder and the numpe, of
flies that climbed above the 15¢cm mark i I mi.
nute was noted. The experiment was repeateq
with flies from all the different media and com.
pared with the control.

RESULTS AND DISCUSSION

EFFECT OF YEAST ON

DEVELOPMENTAL TIME AND SIZE

There was a significant effect of diet on the (e.
velopmental time of Dm.s-aphia’cuuchumga.\'fer,
Flies raised on cream of wheat agar media took
218.5 hours for the development(control). The
flies raised on media containing inactivated yeast
took 260.2 hours, those raised on media contain-
ing dried yeast took 222 hours and those raised
on media without yeast took 294 hours and the
larvae were very small when compared to the
control (Table 1). There was no significant dif-
ference in the developmental time of flies raised
in media containing candida sp.

Table |
S.no Hours of development
Control 2185
Dry Yeast 222
Candida sps 220
With out Yeast 294
Inactivates yeast 260.2

?.arvae 8rown on control,dry yeast and candida
noculated showed no- significant difference in
the size ,whereas the size of the larvae was dras-

t[ca]!y* reduced in the case of med ia without yeast
and inactivated yeast.

40



ISSN Ne: 2581-9 VR

[OOSR, 2019, 200).39-42

EFFECT OF YEAST ON QITE OF L AGVAL
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LARVAL GRID ASSAY

Result of this assay showed that there is signifi-
cant difference in their crawling ability between
control and the test larvae. Among the test larvae.
the one grown in dried yeast media showed max-
imum activity and those grown in media without
veast and media containing inactivated yeast
showed minimum activity.

LARVAL GRID ASSAY
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Control oo Yeast

NEGATIVE GEOTAXIS ASSAY

There was a significant decline in the physical
activity of the flies which was cultured in differ-
ent yeast containing media. The flies grown in
media containing inactivated yeast showed min-
imum physical activity(5cm) and that grown in
Candidasp showed maximum activity (14 cm).

41

MNEGATIVE GEOTAGSASSAT

€

2 .

‘9’!“ ]

1E -

BE

E= ?

¥

7] 3

5 Control  NoYeast Insctivated Candids sp Dried Yenst

* Yeast

e TREATMENT
DISCUSSION

The results of the current study emphasized on
the importance of dietary yeast 10 Drosophila
melanogaster in the larval development and other
physical and physiological activities.” The larvae
grown on media without yeast showed a signifi-
cant decrease in the weight. In this study the role
of yeast on the development of larvae was
checked by performing larval grid assay wherein
it was clearly seen that the larvae grown in the
presence of yeast showed the maximum activi-
ty(Simmons. H. Fred. The activeness or locomo-
tory activity was checked by conducting negative
geotaxis wherein it was seen that the flies grown
in cream of wheat agar media containing candida
species move l4cm in the assay'’.The suitability
of single yeast species for the growth of Dro-
sophila showed a positive effect on the larval fit-
ness traits.'' There was a significant difterence in
all the assays conducted on the larvae grown on
media without yeast and the media with inacti-
vated yeast when compared with larvae grown on
media with Saccharomyces cerevisiae and Can-
dida species'>. Based on the results of our
study, further detailed research is needed to un-
derstand the interaction of yeast and Drosophila.
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