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APPENDIX



A p p e n d i x  I

c e l l  wal l  
c e l l  membrane 
cytoplasm 
nucleus  
chromosomes 
mi tochondrion  
m i to c h o n d r i a l  DNA 
DNA plasmids 
ds RNA

Figure  A Loca t ion  of g e n e t i c  m a t e r i a l  in  the  y e a s t  c e l l
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Informat ion of genet ic  mater i a l  in yeas t s  (Figure A)
The major par t  of the genet ic  informat ion of yeas t ,  

Saccharomyces c e r e v i s i a e , i s  ca r r i ed  on 17 long l i ne a r  molecules of 
deoxyribonucleic acid (DNA) ca l l ed  chromosomes located in a spec ia l  
s t ru c t u r e  in the c e l l  ca l l ed  the nucleus.  Some of the yeast  c e l l ' s  
genet ic  informat ion which enables the c e l l  to grow ae rob i ca l l y ,  
d i f f e r e n t  types of plasmids,  which are small c i r c u l a r  molecules of 
DNA, are found in the cytoplasm. Also found in the cytoplasm is 
another kind of nucle ic  acid,  r ibonucle ic  acid (RNA), which can also 
carry genet ic  informat ion,  and there  are one type i s  r espons ibl e  for 
the k i l l e r  phenomenon in yeas t .
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A p p e n d i x  I I

Method for determining yeast  v iable  numbers by haemacytometer,
The method aims to measure c e l l  numbers and to be able to 

provide an est imate  of percentage of viable  c e l l s  present  in a sample 
of yeas t .  I t  i s  the d i r e c t  microscopic count in which a measured 
volume of a sample i s  spread over a given area of a s l i de .  By making a 
yeast  count in a known area and mul t iplying by the appropr ia te  
d i l u t i o n ,  which can c a l cu l a t e  the number of yeas t s  in the o r ig i na l  
sample. There i s  a spec ia l  counting chamber, the Pet roff -Hauser  s l ide  
which had known depth and volume and marked off  in to  squared areas .  
The number of yeas t s  in an area i s  counted and the t o t a l  number of 
yeas t s  in the sample can be ca l cu l a t ed  from the t o t a l  volume known to 
be contained in the area (Figure B) . The methylene blue s t a i n ing  method 
was used for  the assessment of yeast  v i a b i l i t y .  When c e l l s  were 
immersed in 0.1 % methylene blue,  those were indicat ed and measured 
d i r e c t l y ,  l i v ing  or dead. Therefore,  v iable  c e l l s  contain enzymes 
which are able to reduce methylene blue to a co lour l es s  compound. On 
the other  hand, dead c e l l s ,  in which the enzyme i s  i nac t i ve ,  do not do 
so and accordingly s t a i n  blue (Kirsop, Paint ing and Henry, 1984) 
The percentage of unstained c e l l s  i s  thus a measure of v i a b i l i t y .

8 6



Figure B

Volume 0.00025 rom
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Ap pen dix  I I I

Agarose gels  are prepared by
1. Add 0.7 g of powdered agarose in to  100 ml of

e l ec t rophores i s  buf f e r .
2. Heat the s l u r ry  in a microwave oven u n t i l  the agarose

P r e p a r a t i o n  o f  a g a r o s e  g e l  e l e c t r o p h o r e s i s .

d i s s o l v ed .
0

3. Cool the so lu t i on  to 50 c and seal  the edges of the mold 
with small  quant i ty  of the agarose so lu t i on  by using a Pasteur  p ipe t t e  
(see Figure c ) .

4.  When the seal  i s  s e t ,  pour the r es t  of the warm agarose 
so lu t i on  in to  the mold and immediately clamp the comb, the t ee th  of 
which wi l l  form the sample wel l ,  in to  pos i t i on  near one end of the 
ge l .  Check and see tha t  there  i s  0 .5-1 .0  mm of agarose between the 
bottom of the t ee th  and base of the gel ,  so tha t  the sample wells are 
completely sealed (see Figure D).

5. After  the gel  i s  completely se t  (30-45 minutes at  room 
tempera ture ) , c a r e fu l ly  remove the comb and mount the gel in the 
e l ec t rophor es i s  tank.

8 8



Figure

Figure c The method of pouring g e l s .

teeth o( 
'comb 
-ge!

0.5 -1 ,0  mri
gloss
ploie

There i s  0 .5 -1 .0  ma of agarose between the bottom of the 
te e th  and the base o f the g e l .
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A p p e n d i x  IV

Prepara t ion of the agar slab
Place a s t e r i l e  gl ass  s l ide  in an empty pe t r i d i s h  and pour 

pla t e  with a th in  layer  agar on the s l i d e .  After  agar set  up, cut  out  
a r ec tangula r  agar s lab using a s t e r i l e  sca lpe l .  Thus the agar s l ab  
wil l  be on the glass  s l i de .
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A p p e n d i x  V

1. Media
1.1 YM

Yeast ex t rac t 0.3 g

Malt ex t r ac t 0.3 g

Bacto-peptone 0.5 g

D-glucose 1. 0 g

D i s t i l l e d  water 100 ml
(for so l id  medium added Bacto-agar 2 g)
a l l  components are autoclaved together  at  15 pounds

for 15 minutes.
1.2 YEPD (OR Complete medium)

Yeast ex t r ac t 1 g

Bacto-peptone 1 g

D-glucose 2 g

D i s t i l l e d  water 100 ml
(for so l id  medium add Bacto-agar 2 g or screening 

medium add 0.01 % chloramphenicol) a l l  components are autoclaved 
together  at  15 pounds for  15 minutes.

1.3 Potassium ace ta t e  agar (Sporulat ion medium)
Potassium chlor ide 0.82 g

Sodium ace ta t e 0.18 g

D-glucose 0.05 g

Yeast ex t r ac t 0.1 g

Bacto-agar 1.5 g

D i s t i l l e d  water 100 ml
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D i s s o l v e  a n d  d i s p e n s e ,  i n  10  ml  a m o u n t s  i n  t e s t  t u b e s .

Autoclave 15 pounds/15 minutes and allow to set at  an angle.
1.4 Gorodkowa agar

D-glucose 0.1 g

Bacto-peptone 1 g

Sodium chlor ide 0.5 g

Bacto-agar ' 2 g

D i s t i l l e d  water 100 ml
Dissolve and dispense in 10 ml amounts in t e s t t u b e s .

Autoclave 15 pounds/15 minutes and allow to set at  an angle.
1.5 Fermentat ion medium

Yeast ex t r ac t 0.5 g

D i s t i l l e d  water 100 ml
Dissolve and dispense in 4.5 ml amount in screw capped

t e s t  tubes containing durham tubes. Autoclave at  10 pounds/15
minutes.  Add 0.5 ml of each of the * 20 % f i l t e r  s t e r i l i s e d sugar
so lu t i ons  , except for r a f f i nose  for  which 1 ml was added.

*

Sugar used in fermentat ion t e s t s  
Glucose 
Galactose 
Sucrose 
Maltose 
Melibiose 
Raffinose
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Yeast ex t r ac t  0.5 g 
Starch 2 g 
D i s t i l l e d  water 100 ml
Dissolve and dispense in 5 ml amounts in screw capped 

t e s t  tubes containing durham tubes.  Autoclave at  10 pounds/15 
minutes .

1 . 6  S t a r c h  f e r m e n t a t i o n  m e d i u m

1.7 Nitrogen a ss i mi la t ion  medium
Yeast carbon base 11.7 g

Ethylamine hydrogen chlor ide 0 . 6 4 g

D i s t i l l e d  water 1 0 0 ml
F i l t e r  s t e r i l i s e d , then add 1 ml to t e s t  tubes

containing 9 ml of s t e r i l e  water.  The t e s t  tubes sha l l  be covered with
loose f i t t i n g  caps to keep the condi t ions as aerobic as p o s s i b l e .

1.8 Carbon a ss i mi la t ion  medium
Yeast ni t rogen base

ft
6.7 g

carbon compound 5 g

D i s t i l l e d  water 1 0 0 ml
F i l t e r  s t e r i l i s e d , then added 1 ml to t e s t  tubes

containing 9 ml of s t e r i l e  water. The t e s t tubes sha l l  be covered
with loose f i t t i n g  caps to keep the

ft
condi t ion .as aerobic as poss ib le .

Compounds used in carbon a s s imi l a t ion
Glucose, Galactose, Sucrose, Maltose 1 Melibiose and
Raffinose
For other  carbon sources the glucose i s  replaced by 

the weight of carbon compound containing the same amount of carbon as 
5 g glucose.  An except ion i s  r a f f ino se ,  which need to be twice as 
concent rated as glucose.

93



1.9 Vitamin-free medium
Vitamin-free yeast  base 'Difco" 16.7 g 
D i s t i l l e d  water 100 ml
Dissolve,  f i l t e r  s t e r i l i s e  and s tore  in 10 ml amounts 

in a s t e r i l e  b o t t l e .  To use,  add 1 ml to 9 ml s t e r i l e  d i s t i l l e d  water.
1.10 Cycloheximide medium

of t h i s  medium.

D-glucose 0.5 g

Yeast ni t rogen base 0.67 g

Cycloheximide 100 ppm
D i s t i l l e d  water 100 ml
Dissolve,  f i l t e r s t e r i l i s e and

■ ile b o t t l e .  Gloves should be worn

! chalk agar
Yeast ex t r ac t 0.5 g

D-glucose 5 g

Cacium carbonate 0.5 g

Bacto-agar 1.5 g

D i s t i l l e d  water 100 ml
Dissolve,  autoclave 15 pounds/15 minutes and pound

p l a t e s .
1.12 PDA

Potato Dextrose Agar "Difco" 3.9 g 
D i s t i l l e d  water 100 ml
Dissolve,  autoclave 15 pounds/15 minutes and pour

p l a t e s .
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1 . 1 3  K i l l e r  d e t e c t  a s s a y  m e d i u m  (YEPD-MB)

Yeast ex t r ac t 1 g

Bacto-peptone 1 g

D-glucose 2 g

Bacto-agar 2 g

D i s t i l l e d  water 9 0 ml
Autoclave the above ingredien t  and add, the fol lowing 

s t e r i l e  so lu t i ons  Phos pha te -c i t r a t e  buf fer  10 ml and 1 % Methylene blue 
0.4 ml.

Phospha te -c i t r a t e  buffer
0.1 M C i t r i c  acid
0.2 M Disodium hydrogen phosphate
Adjust to pH 2.0-7.6 with e i t h e r  c i t r i c  acid and 

disodium hydrogen phospate so lu t i on ;  s t e r i l i s e  by autoclaving.
1.14 Synthet ic (minimum or complete) medium.

Bacto-yeast  ni t rogen base without amino acid 0.67 g 
D-glucose 2 g
Bacto-agar 2 g
Add d i s t i l l e d  water 100 ml and autoclave for  minimum 

medium or add with var ious cons t i t u en t s  for  syn the t i c  complete medium. 
I t  i s  convenient  to prepare s t e r i l e  stock so lu t i ons .  All stock
so lu t i ons  can be autoclaved at 15 pounds for 15 minutes.  The 
appropr ia te  volume of the stock so lu t ions  i s  added to the ingred ien t s  
of minimal medium and s u f f i c i e n t  d i s t i l l e d  water i s  added so tha t  the 
t o t a l  volume was 600 ml. The threonine and a spa r t i c  acid so lu t i on  
should be added sepera t e ly  a f t e r  autoclaving.  Some stock so lu t ion  
should be s tored at  room temperature in order to prevent p r e c i p i t a t i o n  
while the other  so lu t i ons  are r e f r i g e r a t e d .
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C o n s t i t u e n t F i n a l  c o n c e n t r a t i o n  s t o c k  s o l u t i o n  ml  f o r

mg/1 per 100 ml 600 ml
adenine su l f a t e 20 120

0
mg 10

L-arginine-HCI 20 240 mg 5
L-aspar t i c  acid 20 400

0 *
mg 15

L-glutariiic acid 100 600
0

mg 10
L-his t idine-HCI 20 240 mg 5
L- isoleucine 30 360 mg 5
L-leucine 30 360

0
mg 5

L-lysine-HCI 30 360 mg 5
L-methionine 20 240 mg 5
L-phenylalanine 50 300

0
mg 10

L-ser ine 375 4.5 g 5
L-threonine 200 2.4 g 5
L-tryptophan 20 240 mg 5
L-tyros ine 30

0
90 mg 20

ur ac i l 20 240
0

mg 5
L-val ine 150 1.8 g 5

0 Store at  room temperature 
* Added a f t e r  autoclaving the media 

' P re - sporu la t ion  medium
Bacto-yeast  ex t r ac t  0.8 g 
Bacto-peptone 0.3 g 
D-glucose 10 g 
Bacto-agar 2 g 
D i s t i l l e d  water 100 ml 
Dissolve and dispense in 10 ml amounts in t e s t  tubes.

Autoclave 15 pounds/15 minutes and allow to set at an a ng le .
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1 . 1 6  GY m e d i u m

glucose 2.5 %
yeast  ex t r ac t 0.25 %
Ammonium su l f a t e 0.25 %
Bacto-agar 1.0 %
0.1 M Ci t ra te-phosphate  buffer 10 % (pH
D i s t i l l e d  water 100 ml
a l l  components are autoclaved together at 15 pounds

15 minutes.

Reagents
2.1 50 mM EDTA

EDTA 5.58 g

D i s t i l l e d  water 300 ml
Adjust pH 7.0 by 10 N sodium hydroxide , and autoclave

2 . 2  5 0  mM Tris-H s o
2 4

Tris 1.82 g

D i s t i l l e d  water 300 ml
Adjust pH 9.0 by 1 N su l fu r i c acid,  and autoclave

2.3 SDS (Sodium dodesyl su l f a t e ) so lu t ion
SDS 0.1 g

EDTA 0.37 g

Tris 0.12 g

Sodium chlor ide 0.58 g

D i s t i l l e d  water 100 ml
Adjust pH 7.5 by 10 N sodium hydroxide, and autoclave
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2 . 4  E l e c t r o p h o r e s i s  b u f f e r

Tris 9 . 6 8 g

EDTA 0 . 7 4 g

Sodium ace ta t e 2 . 7 2 g

D i s t i l l e d  water 2 L

Adjust pH 7.8 by ace t i c  acid,  and autoclave 
2.5 Loading buffer

Saccharose 4 g
Bromo phenol blue 2.5 mg
D i s t i l l e d  water 10 ml

2.6 0.1 M Sodium phosphate buffer
0.2 M Disodium hydrogen phosphate 
0.2 M Sodium dihydrogen phosphate
Adjust to pH 7.5 and 8.0 and s t e r i l i s e  by autoclaving.

2.7 Zymolyase so lu t ion
2 M Sorbi tol 10 ml
0.1 M Phosphate buffe r (pH 7.5) 1.
10 % Mercaptoethanol 0.2 ml
Zymolyase-100 T 4 mg
D i s t i l l e d  water 8.3 ml
Mix each so lu t i on  j u s t  before use.  The so lu t i on  i s  

s t e r i l i s e d  by f i l t r a t i o n .
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