
January 1980

Loukas, M. and C.B. Krimbas. Agricultural
Co llege of Athens, Greece. Isozyme tech-
niques in D. subobscura.

Technical Notes DIS 55 - 157

The electrophoretic techniques for the detection
of 26 polymorphic genes in D. subobscura are
given here. All electrophoretic assays were
performed on horizontal starch gel electropho-
resis (starch from Connaught Med. Lab., Toronto).

The following table gives the buffer solutions used for gel preparation, for filling the elec-
trode compartments and for developing the gels. Also given are the substrates, dyes, coenzYms,
coupling enzymes and inorganics added to the staining solutions.

A:
Al:
A2 :
B:

C:

CL:
C2 :
D:

Dl:
E:

El:
F:

Fl:
G:

H:

Hl:
I:

J:

K:

L:

M:

N:

0:

P:
Q:
R:
S:
T:

u:

Key to the~bols used:
0.25 M TRIS, pH 806
1/5 dilution of buffer A
4/5 dilution of buffer A
0.687 M TRIS + 0.157 M citric acid,

pH 8.0
0.135 M TRIS + 0.045 M citric acid,

pH 7.0
1/3.3 dilution of buffer C
1/15 dilution of buffer C
0.18 M TRIS + 0.1 M boric acid +

0.004 M EDTA.2Na, pH 8.6
1/4 dilution of buffer D
0.1 M TRIS + 0.1 M maleic acid +

0.01 M EDTA.2Na + 0.001 M MgC12,
pH 7.4

1/10 dilution of buffer E
0.05 M TRIS + 0.05 M maleic acid,

pH 7.4
1/5 dilution of buffer F
0.05 M TRIS + 0.007 M citric acid,

pH 8.6
0.76 M boric acid + 0.2 M LiOH,

pH 8.2
1/4 dilution of buffer H
0.076 M TRIS + 0.005 M citric acid,

pH 8.7
0.3 M boric acid + 0.062 M NaOH,

pH 8.4
0.017 M Na2HP04 + 0.049 M KH2P04,

pH 6.4
0.023 M citric acid + 0.053 M

Na2HP04' pH 5.2
0.023 M citric acid + 0.06 M

Na2HP04' pH 6.1
0.005 M citric acid + 0.076 M TRIS

+ 0.005 M MgC12, pH 8.7
0.087 M TRIS + 0.0087 M boric acid

+ 0.001 M EDTA.2Na, pH 9.0
0.1 M TRIS - HC1, pH 8.5
0.1 M TRIS - HC1, pH 8.0
0.1 M TRIS - HC1, pH 7.5
0.025 M Na2HP04, pH 7.6
0.05 M NaOH, pH 5.2 (with acetic

acid)
0.1 M TRIS - HC1, pH 7.1

Abbreviations used:
esterase
leucine aminopeptidase
octanol dehydrogenase
isoci tric dehydrogenase

aldehyde oxidase
xanthine dehydrogenase
glucose-6-phosphate dehydrogenase
6-phosphogluconate dehydrogenase
malic enzyme
phosphoglucomutase
a- glycerophospha te dehydrogenase
malate dehydrogenase
peptidase
hexokinase
phosphoexose isomerase
alkaline phosphatase
acid phosphatase
alcohol dehydrogenase
aldolase
fumarase

GA-3-PD: glyceraldehyde-3-phosphate dehydro-
genase

2,6-dichlorophenolindophenol
nitro blue tetrazolium
phenazine methosulfate
nicotinamide adenine dinucleotide
nicotinamide adenine dinucleotide

phosphate
adenosine triphosphate

Est:
Lap:
Odh:
Idh:
Ao:
Xdh:
G-6-PD:
6-PGD:
ME:
Pgm:
a-GPD:
Mdh:
Pept:
Hk:
Phi:
Aph:
Acph:
Adh:
Ald:
Fum:

DCIP:
NBT:
PMS:
NAD:
NADP:

ATP:

Genetical information concerning the above
mentioned enzyme polymorphisms, the localiza-
tion of the corresponding genes and mapping data
are given by Loukas et al. (J. Heredity, 70:17-
26) .



t- U
1

co , t: H C
I

E
nz

ym
 T

ec
hn

iq
ue

s
U

1

A
llo

zy
m

 a
ss

ay
s,

 b
ri

dg
e 

an
d 

ge
l b

uf
fe

rs
 a

nd
 c

on
st

itu
en

ts
 o

f 
en

zy
m

e 
st

ai
ns

 a
re

 in
di

ca
te

d.
U

1

E
nz

ym
e

G
el

B
ri

dg
e

St
ai

ni
ng

Su
bs

tr
at

e(
s)

D
ye

s
C

oe
nz

ym
es

C
o
u
p
l
i
n
g
 
e
n
z
y
m
e
s

In
or

ga
ni

cs
bu

ff
er

bu
ff

er
so

lu
tio

n

E
st

~3
9
G
 
:
 
l
H

H
l

K
~

~
-n

aP
ht

hY
l a

ce
ta

te
F
a
s
t
 
b
l
u
e
 
B
B

-
-

M
g
+
+
,
 
M
n
+
+

ß
 -

na
ph

th
yl

 a
cè

ta
te

E
st

-S
 c

S
 E

st
- 

7
9G

 : 
lH

H
l

K
~-

na
ph

th
yl

 a
ce

ta
te

F
a
s
t
 
b
l
u
e
 
R
R

-
-

M
g
+
+
,
 
M
n
+
+

E
st

-9
9G

 : 
lH

H
1

M
r
~
-
n
a
P
h
t
h
Y
l
 
a
c
e
t
a
t
e

f
F
a
s
t
 
b
l
u
e
 
R
R

M
g
+
t
,
 
M
n
+
+

l
-
l
e
u
c
y
l
-
ß
 
-
n
a
p
h
t
h
y
l
 

am
id

e 
B
l
a
c
k
 
K

-
-

L
ap

9G
 : 

lH
H

l
L

l
-
l
e
u
c
y
i
-
ß
 
-
n
a
p
h
t
h
y
l
 

am
id

e 
B
l
a
c
k
 
K

-
-

M
g
+
+
,
 
M
n
+
+

O
dh

I
J

P
n-

oc
ta

no
l

N
B
T
,
 
P
M
S

N
A

D

D
ia

ph
or

as
e 

(*
)

I
J

Q
N

A
D

H
D

C
IP

Id
h

I
B

Q
I
s
o
c
i
t
r
i
c
 
a
c
i
d

N
B
T
,
 
P
M
S

N
A

D
P

-
M

n+
+

A
o

A
l

A
P

B
en

za
ld

eh
yd

e
N
B
T
,
 
P
M
S

i-
X

dh
A

l
A

R
H

yp
ox

an
th

in
e

N
B
T
,
 
P
M
S

N
A

-
-

C
D (l

G
-6

-P
D

A
l

A
2

R
G

lu
co

se
-6

-p
ho

sp
ha

te
N
B
T
,
 
P
M
S

N
A

D
P

-
-

¡r ""
-

6-
PG

D
A

i
A

2
P

6-
ph

os
ph

or
og

lu
co

na
te

N
B
T
,
 
P
M
S

N
A

P
-

-
(l ll

M
E

E
l

E
P

M
al

ic
 a

ci
d

N
B
T
,
 
P
M
S

N
A

D
P

-
-

t-

Pg
m

E
l

E
Q

G
lu

co
se

-l
-p

ho
sp

ha
te

N
B
T
,
 
P
M
S

N
A

D
P

G
-6

-P
D

M
g+

+
~

(
G
-
l
,
 
6
-
D
P
)

l" C
D

~-
G

PD
E

l
E

P
~

- 
gl

yc
er

op
ho

sp
ha

 te
N
B
T
,
 
P
M
S

N
A

D
C

I

M
dh

E
l

E
Q

M
al

ic
 a

ci
d

N
B
T
,
 
P
M
S

N
A

D

P
e
p
t
-
l
 
c
S
 
P
e
p
t
-
3
 
(
*
)

D
l

D
S

L
-l

eu
cy

l-
L

-t
yr

os
in

e
3
-
a
m
i
n
o
-
9
 
e
t
h
y
l

A
m
i
n
o
 
a
c
i
d
 
o
x
i
d
a
s
e

ca
rb

az
ol

e
-

(
s
n
a
k
e
 
v
e
n
o
m
)

H
k-

l
D

l
D

P
G
l
u
c
o
s
e
,
 
A
T
P

N
B
T
,
 
P
M
S

N
A

D
P

G
-6

-P
D

M
g+

+

P
hi

 (
*)

D
l

D
Q

Fr
uc

to
se

-6
-p

ho
sp

ha
te

N
B
T
,
 
P
M
S

N
A

D
P

G
-6

-P
D

M
g+

+

A
ph

N
J

N
~
-
n
a
p
h
t
h
y
l
 
p
h
o
s
p
h
a
t
e

F
a
s
t
 
b
l
u
e
 
R
R

-
-

M
g
+
+
,
 
M
n
+
+

A
cp

h
C

L
C

T
~
-
n
a
p
h
t
h
y
l
 
p
h
o
s
p
h
a
t
e

f
F
a
s
t
 
b
l
u
e
 
R
R

M
g
+
+
,
 
M
n
+
+

B
l
a
c
k
 
K

-
-

A
dh

N
J

P
Is

op
ro

pa
no

l
N
B
T
,
 
P
M
S

N
A

D

A
ld

C
2

C
U

F
r
u
c
t
o
s
e
-
l
,
 
6
-
d
i
p
h
o
s
p
h
a
t
e

N
B
T
,
 
P
M
S

N
A

D
G

A
-3

-P
D

Fu
m

0
0

R
F
u
m
a
r
i
c
 
a
c
i
d

N
B
T
,
 
P
M
S

N
A

D
M

dh

A
T

Pa
se

Fl
F

Fl
A

T
P

(
A
i
o
n
i
 
u
r
n
)

-
-

C
a+

+
, P

b+
+

 ,M
g+

+
 ,K

+
, N

a+
c.

su
lf

at
e

ll Ë
(
*
)
 
S
t
a
i
n
i
n
g
 
i
s
 
p
e
r
f
o
r
m
e
d
 
b
y
 
a
g
a
r
 
o
v
e
r
l
a
y
.

ll Ii -. t- -. C
O 0




