
GENIE BLOTTER INSTRUCTIONS 
@llgtlaJ 1984,19s5 Revfsed 3eptemtzer xKHl) 
ccQ*@l~2oxl. I@.9 SdezlltfiC Co. 

THEORY: GENIE’S magic lies in its plate electrodes. 
The large surface area gives fJ~e highest, most uniform field 
pOSSibie. Ordinary blotters waste most of the field pushing 
current through the shroud of bubbles surrounding the 
electrode wire. 

DANGER: THE GENIE shou!d not be connected to high 
vottage power supplies (greater than 50 volts), as the 
GENIE does not have a safety lockout to prevent it from 
being opened while it is energized. me battery chargers 
that are mocffied by Idea Scientifk for use with the GENIE 
are the safeti and least expensive power supplies for the 
GENIE. The voltage table elsewhere In the instructions was 
caiculafed using these chargers. 

NOTE: The GENIE k supp&d with an alloy anode 
(economy models) or a piatinized Utanium anode (premium 
modek) ,and an alloy cathode (- electrode). The alloy 
anode In econonly modek rnay show slight surface 
corrosion and should be wiped occasionally with SCOTCti- 
BRITE to remove tftii surface cormsion. The piatinized 
Manturn anode in premium modek requires no 
maintenance. 

CAUTION: Never use the platinized electrode as a 
cathode, and never abrade the platinized surface. 

CAUTION: ChloMe Ion damages all anodes. Never 
adjust the pH of an ekctrobloting buffer with HCI. When 
running SDSPAGE gek, run the Bromphenol blue to the 
bottom or off of the gel, as the separating gel contains 
chloride ion. 

CAUTION: Lengthy blok (more than two hours) w$h 
more conductfve buffers (low methanol Westerns, nucleic 
acid blotting) may overheat and damage alloy anodas. A 
plattnlzed titanium anode is recommended for use wim 
these bufiers. 

WESTERN BLO-iTlNG 

The most comrnon Western blotting buffer k 25mM Tris- 
glycine (pH S.3)/20% methanol (Towbin buffer)‘. (See 
blotting buffers, #l) SDS gek are loaded directly into me 
bloner without presoaking, and blotted onto nitrocellulose 
or PVDF, (or rarely nylon), at 12 vans for one hour, NOTE: 
PVDF k very hydrophobic and must first be wetted in 100% 
methanol, then equilibrated In the blotting buffer for at least 
15 rninufes before use. 

Large pfoteins (greater man 2OOkD). or thick gels (micker 
than 1 mm) may require extending the blotting time. Large 
proteins may be precipttated by the methanol in the blotting 
buffer. One can add 0.01 to 0.05% SDS to the blotting 
buffer, or reduce the methanol to maintain protein mob@, 
A favorite methoo! for btomng large proteins k to use 1/2x 
tie Trk-Glyclne buffer and set the power suppty at 24 voits 
for two hours. 

Small proteins (less man 20 kD) may pass mrough the 
membrane wIthout binding. One can reduce the voltage to 
6 votk or use a smailer pore memMane. 0.2~ membrane will 
capture smafier proteins better than the usual 0.45~ 
membrane, but cannot be used for larger proteins, as the 
bands will diffuse upon bloning. 
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Place me tray on a relatively kvel surface. 
Place two piastk bubbk screens in the bottom of 
the tray. (Optional.) 

Place the cafhode in me bottom of me tray. The 
banana connectorshouid ix in the upper left 
hand side. (Note: Do not use a pktlnizti camode) 

Place a pkstk bubble screen, ribbed shje down, 
on me camtie. 

Place a SCOTCH-BRITE pad in tie tray and fill 
tray wim transfer bu?fer to a kvel even wti me 
SCOTCH-BRfTE pad. Squeeze me pad to expel 
ail b&bks. 

Place a sheet of filter or chromatography paper,cut 
to the size of the SCOTCH-BRITE pad, on the 
SCOTCH-BRlTE pad. Be sure not m rap bubbks 
under the blotting papex. It k Important that the 
paper lm thii (Ike Wlmtman MM). Some tabs use 
a coffee ffiter for mk. 00 not use so-caikd 
%lotMg papets- as my are thiik and a barrkr 
m current 

PosMon tie gel on me finer paper. Gek ako can 
be easily transferTed to the apparatus by adhesion 
to a wet or dry piece of U~in fitter or bio%tJng papsr 
whiih becomes ti pad under the gel. Gek can 
ako be transferred by adhesion to fxewetkd 
transfer membrane. Note: When boning IEF or 
aci.i urea @k, the membrane must be weed nrst 

Acetic acid (see blotting buffers #3) k used for blotttng ackf- 
urea and koelectric focusing gek. Biotffng is toward the 
cathode (-), the oppostk direction of other Western 
bioning. The membrane must be piaced on fhe camode (-) 
side of the gel. Do not reverse the power leads. A 
platinized titanium anode will be damaged w used as a 
cathode. 

Proteins and peptides can be blotted onto PVDF fur 
sequencing using the CAPS/lO% methanol buffer (see 
electrobIotting buffer #3). 

NUCLEIC ACID BLOTTING 

Nuckii acid eiectrobloting with me GENIE blotters k a 
rapti, high-resolution repiazement of Caplllary, vacuum and 
pressure blotting. 

NORTHERN BLOTTING: 
RNA gels run in 22 M fonnatdehyde , 1X MOPS can be 
blotted directly to + charged nybn membrane in lI2X 
MOPS w#hout me fomaklehyrie (see eiectrophorettt 
bloning buffer #4), in 2 hours at 6 veils, or one hour at 12 
volts. NOTE: Gek can be stained with Acrtdlne orange 
(15ug/ml), photographed, then destafned one hour in 
electrophoretic blotting buffer #5 before blonlng. RNA 
gels run in TBE can be blotted In TBE4 

SOUTHERN BLOTTING: 
DNA gels ekctrophoresed In TBE can be blotted directly m 
+ chargad nylon in TBE (orl&?XTB~.l 1). (see 
ekcko@?Oretic bioitfng buffer #4) Even 1 miilion base pair 
DNA from CHEF gek can be b!mted without fragmenting 
the DNA.gv10 me DNA k bioned in me nattve(double- 
stranded) state and must be denatured after transfer by 
soaking the metirane In 0.4 N NaOH for 10 minutes. Then 
rinse tie membrane in 2X SSC for ten minutes and FK& as 
usual. NOTEI Gek run in TAE must be blotted In TAE, no 
detik avaliabk.5 

LOADING THE GENIE: 



P l a c e  t h e  p r e - w e t t e d  l r a n s f e r  m e m b r a n e  o n  t h e  
~ 1  T n ! s  i s  e a s i v  p e r f o r m e d  b y  h o l d i n g  a  s h e e t  o f  
t r a n s f e r  m e m b r a n e  a t  o p p o s f i e  e n d s  a n d  a l l o w i n g  
t h e  s a g g i n g  c e n t e r  t o  t o u c h  t i e  g e l  f i r s t .  S l o w l y  
l e e r  t h e  e n d s .  I f  d o n e  s l l g h U y  b e l o w  t h e  l e v e l  o f  
t h e  t r a n s f e r  b u f f e r ,  n & b u b b l e s  s h o u l d  b e  t r a p p e d  
b e t w e e n  t h e  m e m b r a n e  a n f f  i h e  g e l .  

R u b  t h e  t r a n s f e r  m e m b r a n e  t o  e x p e l  a l l  e x c e s s  
b u f f e r  f r o m  b e t w e e n  t h e  g e l  a n d  t h e  m e m b r a n e .  
F a i l u r s  m  d o  l h i s  w i l l  r e s u f l  i n  f u z z y  t r a n s f e r s .  O n e  
c a n e v e n r o l l a g i a s s r o d o v e r U w g e i l o d o  
t h i s .  D o  n o l  h a v e  m o  m u c h  b u f f e r  i n  t h e  t r a y  
w h e n  d o i n g  l f ? k  o r  t h e  m e m b r a n e  w i l l  t e n d  t o  f b a t  

1 0 .  P l a c e  a  p i e c e  o f  f i l t e r  p a p e r  o v e r  m e  p e m b r a n e  
b e l n a  c a r e f u l  n o t  t o  t r a o  a n v  b u b b l e s .  

1 1 .  P l a c e  8 C D T C l + B ! W E  b &  o v e r  t h e  f i l t e r  p a p e r  
( u s u a I y  t w o  p s d s  w h s n  m e  S C O T C H - B F I I E  t s  
n e w ,  i w r e a s i n g  t o  f i v e  a s  m e y  f l a t t e n  w i ? h  u s a g e ) ,  
a n d  a d d  b u f f e r  u n t i l  I r a y  ‘ e  a f m o s i  f u l l .  A  s e c o n d  
b l o t  c a n  b e  p u t  b e l w e e n  t h e s e  p a d s .  

1 2 .  P l a c e  a  p l a s t J c  b u b b l e  s c r e e n ,  r l b b e d  s t i e  u p ,  o n  
t h e  p a d  a n d  p a c e  t h e  a n c d e  ( b a n a n a  c o n n e c t o r  
s h o u l d  b e  h i  m e  u p p e r  r i g h t  c o r n e r )  o n  I t  

1 3 .  P o s M o n  t h +  t w o - h o l e d  p l e . s t k  a n o d e  c o v e r  o v e r  
m e  a n o d e .  

14. m e  s a M w i i h  s h o u w  n e e d  t o  b e  c o m p r e s s s d  
a b o u 1 2  m m .  m  s l i i e  W o  t i e  l r a v  h o l d e r .  I f  n o t  
m e  g e l  m a y  s l i d e  d u r i n g  m e  e l & r o b l o t l ! n g  a n d  
a n o t h e r  S C O T C H - B R l T E  p a d  s h o u l d  b e  a d d e d  t o  
t h e  S a n d w i 2 h .  N o m  f l a t t e n i n g  i n  X l  1  a b o v e .  

1 5 .  K e e p l n g  m e  t r a y  l e v e l ,  s l ! d e  m e  i r a y  I n t o  m e  t r a y  
h o l d e r .  B e  c a r e f u l  n o t  t o  p l n c h  m e  e l e c t r o d e  
c a w r  & t w e e n  m e  t r a y  a n d  m e  t r a y  h o l d e r  a s  m e  
w a y  w l f l  j a m  a n d  b e  c f N ’ & l  t o  r e m o v e .  

1 6 .  S b w i y  t i p  t h e  Q E N I E  t o  l t s  v e r t i i l  r u n n i n g  
p & l f o n .  A d d  b u f f e r  b  f l  a p p e a r s  t h e  f i n a l  b u f f e r  
l e v e l  & I I  n o t  c o v e r  t h e  b l o t l f n g  a r e a .  

1 7 .  C o n n e c t  t h e  G E N I E  t o  m e  b a i t e r y  c h a r g e r  a n d  
b e g l n  b l o n l n @  L e f t - h a n d  c o n n e c t i o n  l s  ( 9 ,  
c a t h o d e :  R i g h t - h a n d  c o n n e c t i o n  ! s  ( + ) ,  a n o d e .  

1 3 .  M o n # o r  t h e  t e m p e r a t u r e  d u r i n g  b b t t l n g .  

P l a s t i c  e l e c t r c d e  c o v e r  

U p p e r  e l e c t r o d e  
( u s u a l l y  a n o d e  [ + I )  
B u b b l e  s c r e e n  
( w i t h  r i b s  u p )  

- ? ? I  
T h i n  p a p e r  
( l i k e  W h a t m a n  3 M M )  

; . . . : ._ 
. , . ~ , ‘ : , . ~ , ~ : ~ . . : ~  ’  ? , C U r C H  B R l T E , E  

B u b b l e  s c r e e n  
( w i t h  r i b s  d o w n )  

L o w e r  e l e c t r o d e  
( u s u a l l y  c a t h o U e [ - 1 1  

e  T r a y  

L O A D I N G T H E  G E N I E  B L O l - r E R  

L O A D I N G  T H E  G E N I E  B L O T T E R  

E L E C T R O P H O R E T I C  B L O T T I N G  B U F F E R S  
N O T E :  N e v e r  a d j u s t  t h e  p H  o f  a n  
e l e c k o b i o W n g  b u f f e r  w i t h  H C I .  T h e  
c h l o r i n e  t h a t  w i l l  b e  e v o l v e d  w i l l  s e v e r e l y  
c o r r o d e  t h e  e l e c t r o d e  c o n n e c t i o n s  a n d  i s  
v e r y  t o x i c .  D o  n o t  u s e  c o m m e r c i a l  “ p r e -  
m i x e d ”  b u f f e r s  a s  t h e y  o f t e n  c o n t a l n  H C I .  

1 .  2 5 m M  T r i s - G f y c i n & V Y o  m e t h a n d  ( p H  8 . 3 ) .  T h f a  f s  
t h e  s t a n d a r d  b u f f e r  t h a i  &  u s e d  f w  m o a t  ~ W e s w n ”  
b l o t t i n g 1  

T r i s  B a s e  3 . 0 3  g .  

G l y c i n e  1 4 . 4  g .  

D i l u t e  t o  o n e  l i i e r  w & h  2 0 %  V N  m e t h a n o l ;  t h i i  
t u f f e r d c e s n o t n e e d p H a d j u s ( m e n t .  S e s  

T R O U B L E S H O O T I N G  i f  y c u  h a v e  t r o u b l e  
g e t t i n g  c o m p l e t e  t r a n s f e r  w i t h  t h i i  b u f f = .  

2 .  0 . 7 %  A c e t i c  A c i d  ( 7  m l .  g l a c i a l  a c e t i c  z & l  d i l u t s d  t o  
1  I . )  i s  u s e d  f o r  t h e  t r a n s f e r  o f  L s o e & t r i c  f o c u s i n g  m  
a n d  a c i d - u r e a  g e l s .  P r t i e i n s  a r e  b l o t t e d  t o w a r d  t h e  
c a t h o d e  ( - )  i n  t h i s  b u f f e r  

3 .  1  C h n M  C A P S  / l O %  m e t h a n o l  ( p H  1 1  . O )  
C A P S  ( 3 - ( C y c M s x y i a m i n o ) -  
1  - p r c Q a n e s u l f o r l i c  a c i d )  2 . 2 1 3 g .  
D i i l v e  i n  g O 0  m l .  d i s t i l k i  w a t e r  
A d j u s t  p H  t o  1 1  . O  w k h  N a O H  
A d d  l & I  m l .  m e t h a n o l  

T r a n s f e r s  v o t e i n s  t o  P V D F  f & d i r e c t  s e q u e n c i n g .  

4 .  8 g m M  T r i s - B o r a t e ,  m M  E D T A  ( p H  a W o x  8 . 3 )  
T r i s  B a s e  1 0 . 8  g .  
B o r i c  A c i d  5 . 5  g .  
E D T A  0 . 7 6  g .  
D i l u t e  t o  o n e  l i i m  w i t h  d i s t i l l e d  w a t e r .  p H  
a d j u s t m e n t  w i t h  B o r i c  A c i d  i s  u n n e c e s s a r y .  

5 .  M O P S  b u f f e r  f a  N o r t h e r n  b l o t s  ( p H  7 . 0 )  
M o r p h o l i n q x c p a n e s u i f o n i c  a c i d  ( M O P S )  

4 . 8 2 8  g .  ( 2 0  m M )  
S o d i u m  A c a t a t e  . 8 8 C 5 g .  ( 5 m M )  
E D T A  . 1 8 8 1  g .  ( O . W l M )  
D i l u t e  t o  o n e  l i i f f  W # I  d i i t i k d  w a t e r ;  a d j u s t  
p H  w i t h  a c e t i c  a c k i .  



Common blotting conditions with the GENIE 

Gel System 

S D S - P A G E  o r  
N a t i v e  g e l s  
( 2 9 k D  t o  2 0 0 k D )  

Membrane Buffer Time@voitage Comments 

N f t r o c e l l u l o s e  2 5 m M  T r i s - G l y c i n e  / 2 0 %  M e O H  6 0  m i n u t e s @ 1 2  v o l t s  P V D F  m u s t  b e  s o a k e d  
o r  P V D F  ( b u f f e r  i Y 1 )  3 0  m i n u t e s  @ I  2 4  v o f t s  i n  b l o t t i n g  b u f f e r  f o r  a t  

l e a s t  1 5  m i n u t e s  
3 0  m i n .  @  6  v o l t s ,  t h e n  
9 0  m i n u t e s  @  2 4  v o f t s  

S m a f l  p r a e i n s  
( 5 k D  t o  2 3  kD) 

P e p h d e s  
( f s s s  t h a n  5 k D )  

0 . 2 ~  N i t r m e l l u l o s e  o r  
s m a i l  p o r e  P V D F  

0 . 0 3 1  N i t r o c e l l u l o s e  

30 m i n u t e s  @  6  v o f t s  m  

l O m i n u t e s @ 6 v o l t s  N i t r ~ e l l u i o s e  i s  p r o d u c t  
# B A 7 5  f r o m  S c h l e i c h e r  
a n d  S c h i u e l l  

L a r g e  p r o t e i n s  
( & g e r  t h a n  2 0 0  k D )  

A C & L k e a  G e f s ,  I E F  
o r N a t i v e g e l s  

P r c t e f n s  f r x  d i r e c t  
s e q u e n c i n g  

N i t r o z e i l u l o s e  1 2 5 m M  T r i s - G l y c i n e  /  1  t o  2  h o u r s  @ 2 4  volts A d d  0 . 0 1  t o  0 . 0 5 %  S D S  
o r  P V D F  1 0 %  M e D H  ( 1 / 2 X  b u f f e r  # 1 )  t o  b l o t t i n g  b u f f e r ,  o r  

( m o d f f  b u f f e r  i f  p o o r  t r a n s f e r )  e l i m i n a t e  t h e  M e C H .  

N i t r ~ e l l u l o s e  0 . 7 %  A c e t i c  a c k l  ( b u f f e r  #  2 )  1  h o u r  @  1 2 v o i t . s  M e m b r a n e  m u s t  b e  o n  
c a t h o d e  ( - )  & d e  o f  g e l  

s m a f l  p o r e  1 0  m k l  C A P S  /l 0% M e C H  3 0  m i n u t e s  @  1 2  v o t t s  C A P S  p r e c i p t t a t e s  
P V D F  ( b u f f e r  # 3 )  I  h o u r @ r j v o i t s  s o m e  p r o t e i n s  ( s e e  

‘ T r o u b l e s h o o t i n g = )  

R N A  a a y f a m i d e g e l  +  c h a r g e d  n y f o n  8 9  m M  T B E  ( b u f f e r  # 4 )  3 0  m i n u t e s  @  1 2  v o l t s  u n c h a r g e d  n y l o n  
w i l l  n o t  w o r k  

R N A  a g a r o s e  g e l  .  1 . 5  h o u r s  @  1 2  v o f t s 4  

R N A  a g x o s e  g e l  a M O P S - A c e t a t e  ( b u f f e r  # 5 )  2 h c u r s @ 6 v o i t s  .  

D N A  a c r y a m f d e  g e l  ”  9 9 m M  T B E  ( b u f f e r i Y 4 )  3 0  m i n u t e s  @  1 2  v o i t s  ”  

D N A  a g a r o s e  g e l  
”  1  h o u r  @ I  1 2 v o k s  1 / 2  X  T B E  o f t e n  u s e d 1  1  

S o m e  b r a n d  n a m e s  o f  n y l o n  m e m b r a n e s  
P c e i t i v e i y  c h a r g e d  n y l o n  m e m i x a n e s  ( s h o u k l  w o r k  f o r  e i e c t r o b i o t t i n g ) :  H y B o n d  N +  ( A m e r s h a m ) ,  Z e t a - P r o b e ,  Z e t a - P r c b e  
G T  ( B i i R a d ) ,  B i o B l a  N +  ( C o s t a r ) ,  Z e t a B i n d  ( A M F - C u n o ) ,  G e n e S c r e e n  P l u s  ( D u P o n U N E N ) ,  B i o  T r a c e  H P  ( G e l m a n ) ,  
C p t f B L O T  ( I B I ) ,  B i C T R A N S +  ( I C N ) ,  M A G N A C H A R G E  ( M i i r o n  S e p a r a t k r n s ) ,  i m m o b i l c n - N Y +  ( M i l l i i e ) ,  B d y n e + ,  B k r d y n e  
B  ( P a l )  M a x t m u m  S t r e n g t h  N y t r a n  +  ( S c h k s i c h e r  a n d  S c h u e i l ) ,  F l a s h  ( S t r a t a g e n e ) .  

N e u t r a l  C h a r g d  n y k m  m e m t x a n e s  ( w i l l  n o t  w t i  f o r  e i e c t r o b f o t t i n g ) :  H y b o n d  N  ( A m e r s h a m ) ,  l m m u n - B e  ( B i o - R a d ) ,  B i i B k r t  
N  ( C C e t X ) ,  G e n e  S c r e e n  ( D u P o n U N E N ) ,  B I O T R A N S  ( I C N ) ,  M A G N A  ( M i c r o n  S e p a r a t i o n s ) ,  B l l n e  A  ( P a &  M a x i n u n  
S t r e n g t h  N y t r a n  ( S c h l e i c h e r  a n d  S c h u e l l ) ,  D u r a l o n  ( S t r a t a g e n e ) .  
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Biottfng of rxie mililln bz?e pair DNA from CHEF gsls) 
‘Suerax Z&349-352, (lQQ8). (Elect&lot wkh 

GENIE to measure teknnere kmgth) 

TROUBLESHOOTING THE GENIE 
ELECTROPHORETIC BLOTTER: 

v ael shows 

PossMe Too low fiekl; too shori transfer time; 
Reasons methanol pe-soak is fiiing proteins in the 

gel; pii of the transfer buffer is the pi of 
the ixoteln to be blotted; blming paper 
too thii M too many sheets; gradisnt gel 
run until prctelns are forced into an area 
of high % acryfamlde in which molexies 
will not move; battery charger incperative, 
anafe surface oxidized (alloy anode) M 
depicted of platinum (piatinized ancde); 
kisufilcii equilibration of PVDF 
membrane with the blotting buffer; too 
much methanoi in the blMin9 buffs, 

E!tgMmm 
Possible Pcre size of membrane too.larQe; MeOH 
Reasons needed lf “Weetern* to nitrcceiluiose; 

poor grade of nltroceliul~e: voltage too 
hllh for smaii prcteins: too mixh SDS 
in the bluing buffer: not enough . 
methanol In me blotting buffer; proteins 
incompatible wkh methano requiring a 
switch to ethanoi (rare). 

P.tgl&m mhedofimediv 
Possibie Detergents in media wash are remwirg 
Reasons proteins, requlrinQ a change to Tween, 

NP-40, M eillination of detergent. 

Problem 
Possible 

Prcblem 
Possible 

Possible 

Solution 

Possible 

- 
Possible 

-us overheats. 
Buffer is too concentrated for the voltage 
being appill. Use 1/2X buffer a iower 
the voitage. (1/2X Trls-Giycine wkh IO or 
20% methanol is commonly used fa 
westerns). 

S udov ci fu=y biots 
TI much ikiuid betwesn gel and medii; 
SCOTCH-BRITE too oid and flattened; 
gef sliding during blot; gel improperly 
equililxated and shrlnklng during biot; 
improper probing procedures; over- 
loaded gel blotted onto 0.2 micron 
nkrcceiiui~e smears as pores ciog. 
Insufficient equilibration of PVDF 
memixane wkh the bluing buffer. 

Allov ano&_ ccrrcsion, 
Blotting too lengthy (maximum 2 hours at 
24volts,4hoursat6al2vdts). 
Use a platinized tkanium anode. 

m(+)fzKz&fL 
Chiorkie ion present (sources: Buffs# 
pii’d wkh HCI; use of T&Cl rsther than 
Trls base, EDTA stock pH’d with HCI: gel 
not electrcphoresed long enough so that 
separating gel chlorii ahead of the 
mark@’ front is blotted into the blotting 
buffer, recent cleaning of buiiding diillied 
watersWtsmhasiefiuaceaofcllll 
laboratory dlltilled watix supply). 

Proteins will not bl~ in CAPS btE@f 
The CAPS buffer is quite popular fa 
blotting proteins to PVDF for sequencing. 
Some proteins are pre+kated in the gsl 
by the CAPS buffer. Sometimes a hiiher 
concentration of CAPS will solve the 
problem, bi_a the blotter can get quke hot. 
Aiternatively, use a hate buffer a the 
Tris-Glycine buIfer and rinse the biot free 
of glycine. 

NEED HELP? PHONE OR E-MAIL US. 

IDEA SCIENTIFIC COMPANY 
P.O. BOX 13210 
MINNEAPOLIS, MN 55414 
PHONE: (6I2) 331-46I2 
TOLL FREE: (800) 433.2535 
www.ideascientific.com 


