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A PPE N D IX : A

Preparation for non-denaturing polyacrylamide gel electrophoresis 

1. Stock reagents
3 0 %  A c ry la m id e , 0 .8 %  b is -a c ry la m id e , 100 m l 

a c ry la m id e  2 9 .2  g

N , N -m e th y le n e -b is -a c ry la m id e  0 .8  g 

A d ju s te d  v o lu m e  to  100 m l w ith  d is tille d  w a te r

1.5 M  T ris -H C l p H  8.8

T ris (h y d ro x y m e th y l)-a m in o m e th a n e  18 .17  g

A d ju s te d  p H  to  8.8 w ith  1 M  HC1 an d  a d ju s te d  v o lm e  to  100 m l w ith  

d is til le d  w a te r

2 M  T ris -H C l p H  8.8

T ris (h y d ro x y m e th y l)-a m in o m e th a n e  2 4 .2  g

A d ju s te d  p H  to  8.8 w ith  1 M  HC1 an d  a d ju s te d  v o lu m e  to  100 m l w ith  

d is til le d  w a te r

O. 5 M  T ris -H C l p H  6.8

T ris (h y d ro x y m e th y l)-a m in o e th a n e  6 .0 6  g

A d ju s te d  p H  to  6.8 w ith  1 M  HC1 an d  a d ju s te d  v o lu m e  to  100 m l w ith  

d is til le d  w a te r

1 M  T ris -H C l p H  6.8

T ris (h y d ro x y m e th y l)-a m in o e th a n e  12.1 g

A d ju s te d  p H  to  6 .8  w ith  1 M  HC1 an d  a d ju s te d  v o lu m e  to  100 m l w ith

d is til le d  w a te r
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S o lu tio n  B (1 .5  M  T ris -H C l p H  8 .8)

2 M  T ris -H C l p H  8.8 75 m l

D is til le d  w a te r  25 m l

S o lu tio n  B -S D S  (1 .5  M  T ris -H C l p H  8.8 , 0 .4 %  S D S ) 

2 M  T ris -H C l p H  8.8 75 m l

10%  S D S  4 m l

D is til le d  w a te r  2 1 m l

S o lu tio n  c  (0 .5  T ris -H C l p H  6 .8)

1 M  T ris -H C l p H  6.8 50 m l

D is til le d  w a te r  50 m l

S o lu tio n  C -S D S  (0 .5  M  T ris -H C l p H  6 .8 , 0 .4 %  S D S ) 

1 M  T ris -H C l p H  6.8 50 m l

D is til le d  w a te r  50  m l

5 X  S a m p le  b u ffe r

1 M  T ris -H C l p H  6 .8  3 .1 m l

G ly c e ro l 5 m l

1%  B ro m p h e n o l b lu e  0.5 m l

D is til le d  w a te r  1.4 m l

N o n -d e n a tu r in g  e le c tro p h o re s is  b u ffe r, 1 litre  

(25  m M  T ris , 192 m M  g ly c in e)

T ris (H y d ro x y m e th y l)-a m in o m e th a n e  3 .03 g 

G ly c in e  14 .40  g

D is so lv e d  in  d is tille d  w a te r  to  1 litre  w ith o u t p H  ad ju s tm en t. 

(F in a l p H  sh o u ld  be  8 .3)



S D S  e le c tro p h o re s is  b u ffe r, 1 litre
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T ris  (h y d ro x y m e th y l)-a m in o m e th a n e  3 .03  g

G ly c in e  14 .40  g

S D S  1 g

D is so lv e d  in  d is til le d  w a te r  to  1 litre  w ith o u t p H  a d ju s tm e n t

(F in a l p H  sh o u ld  b e  8 .3).

2. Preparation of Non-denaturing PAGE

R eag en t S tack in g  gel S e p a ra tin g  ge l

3% 5%

3 0 %  A c ry la m id e , 0 .8 %  B is (m l) 1 1.3

1.5 M  T ris -H C l, p H  8.4 (m l) - 2

0.5  M  T ris -H C l, p H  6.8 (m l) 2.5 -

D is til le d  w a te r (m l) 6.5 4 .68

10%  A m m o n iu m  p e rsu lp a te ( ฝ ) 25 10

10 0%  T E M E D ( ฝ ) 5 5

F in a l v o lu m e (m l) 10 8
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3. P reparation  o f SD S-PA G E

R eag en t S tack in g  gel S e p a ra tin g  gel

3% 10%

3 0 %  A c ry la m id e , 0 .8 %  B is (m l) 1 5.3

1.5 M  T ris -H C l, p H  8.8 (m l) - 4

0.5  M  T ris -H C l, p H  6.8 (m l) 2.5 -

10%  S D S (m l) 0.1 0 .1 6

D is til le d  w a te r (m l) 6 .4 6.5

10%  A m m o n iu m  p e rsu lp a te ( ฬ 2.5 50

10 0%  T E M E D (ftl) 5 10

F in a l v o lu m e (m l) 10 16

4. Protein staining
A fte r  e le c tro p h o re s is  th e  gel w as  s ta in ed  fo r  p ro te in  in  0 .2 %  B rill ia n t b lu e  R - 

2 5 0  in  5 0 %  m e th a n o l an d  10%  ace tic  a c id  fo r  2 -4  h r a t ro o m  te m p e ra tu re  w ith  

m o d e ra te  sh ak in g . D e s ta in in g  w as  p e rfo rm e d  b y  im m e rs in g  th e  gel o v e rn ig h t in  a  

so lu tio n  2 5 %  e th a n o l an d  7 %  ace tic  a c id  u n til th e  b a c k g ro u n d  o f  th e  gel w a s  c lear.
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A P P E N D IX : B

P reparation  for isoelectric focusing gel electrophoresis

M o n o n e r-a m p h o ly le  so lu tio n

3 0 %  A c ry la m id e  so lu tio n 0.9 m l

1 .0%  B is -a c ry la m id e  so lu tio n 1.25 m l

A m p h o ly te  p H  3 -10 0.243 m l

D is til le d  w a te r 1.39 m l

5 0 %  su c ro se 1.186 m l

T E M E D 2 pi

0 .0 2  M  (N H 4)2S 2 0 8 39.5 p i

F ix a tiv e  so lu tio n , 100 m l

S u lfo sa lic y lic  ac id 4 m l

T ric h lo ro a c e tic  ac id 12.5 g

M eth a n o l 30 m l

Im m e rse  gel in  th e  so lu tio n  fo r  30  m in .

S ta in in g  so lu tio n , 100 m l

E th an o l 27 m l

A ce tic  a c id 10 m l

C o o m a ss ie  b r illia n t b lu e  R -25 0 0 .04 g

C u S 0 4 0.5 g

D is til le d  w a te r 63 m l

D isso lv e  th e  C u S 0 4 in  w a te r  b e fo re  ad d in g  th e  a lco h o l. E ith e r  d is so lv e  th e  dye  

in  a lc o h o l o r  a d d  it to  th e  so lu tio n  a t th e  end . Im m erse  th e  gel in  th e  s ta in  fo r 

a p p ro x im a te ly  1-2 hrs.
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D e s ta in in g  so lu tio n

F irs t d e s ta in in g  so lu tio n

E th a n o l 12 m l

A c e tic  a c id 7 m l

C u S 0 4 0.5 g

D is til le d  w a te r 81 m l

D isso lv e  th e  cu p ric  su lfa te  in  w a te r  fo re  ad d in g  th e  a lco h o l.

Im m e rse  th e  ge l in  tw o  o r th re e  c h an g es  o f  th is  so lu tio n  u n til th e  b ack g ro u n d  

is  n e a r ly  c lea r.

S e c o n d  d e s ta in in g  so lu tio n

E th a n o l 25 m l

A c e tic  a c id 7 m l

D is til le d  w a te r 68 m l

Im m e rse  th e  ge l in  th is  so lu tio n  to  rem o v e  th e  la s t tra ce s  o f  s ta in  an d  C U SO 4 .
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F ix a tiv e  so lu tio n

A P P E N D IX  ะ c

P reparation  for phenol-su lfuric acid (PA S) sta in ing solution

E th a n o l 20 0 m l

G lac ia l a ce tic  ac id 20 m l

A d ju s t v o lu m e  to  500  m l w ith  d is tilled  w a te r  

S c h i f f  ร re a g e n t

1. D is so lv e  10 g o f  bas ic  fu c h s in  in  21 m l o f  d is til le d  w a te r  w ith  h ea tin g . 

C o o l in  ic d -b a th  to  50°c (n o t b e lo w  4 0 °C ).

2. A d d  2 0 0  m l o f  1 N  HC1. M ix , an d  co o l to  25°c.
3. A d d  17 g o f  so d iu m  m e tab isu lfig e . M ix , an d  le t s it o v e rn ig h t a t 4°c in  th e

dark .

4 A d d  20  g o f  HC1 w ash  c h a rco a l, an d  cen trifu g e  c h a rco a l to  a v o id  co n ta c t 

w ith  f ilte r  p ap e r. F ilte r  th e  su p e rn a ta n t th ro u g h  g lass  w o o l to  re m o v e  rem a in in g  

c h a rco a l, th e  f iltra te  sh o u ld  be  c lea r  an d  co lo rle ss .

5. S to re d  in  a  b ro w n  b o ttle  a t 4 ° c .

0 .7 %  P e rio d ic  a c id  so lu tio n

P e rio d ic  a c id 1.4 g

5%  A c e tic  ac id 200 m l

0 .2 %  S o d iu m  m e ta b isu lf ite

S o d iu m  m e ta b isu lf ite 0.4 g

5%  A ce tic  ac id 20 0  m l
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1. C a lib ra tio n  cu rv e  o f  su g a r d e te rm in a tio n  b y  p h e n o l-su lfu r ic  a c id  m e th o d .

A P P E N D IX  ะ D
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