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I Introduction

The nonionic detergent Trveen 20 (polt ,oxyethylenesorbitan
mono laura te)  i s  commonly  used to  b lock  n i t roce l lu lose  (NC)
fol lowing protein blott ing and prior to immunodetection of
dotted or transferred proteins I l -31. As a blocking agent,
Tween is inexpensive, convenient to use. requires only a short
t ime for blocking and lrequently produces low backgrounds
[4ì. Some disadvantages with i ts use have, however. been
reported, including displacement of transferred proteins from
the membrane | 5 I  and the appearance of nonspecif ic binding
in some antigen-antibody systems [6-81. In a study designed
to compare the effect of dif ferent blocking agents on the irn,
munodetection of proteins immobil ized on NC, we lound that
the highest specif ic uptakes of antiserum occurred with the
nonionic detergents Tween and Nonidet P-40(NP-40)and not
with proteins such as bovine serum albumin (BSA), sera. milk
powder and gelat in I9l.  Enhanced immunodetection of
electroblotted proteins on NC blocked with Tween 20 has now
been demonstrated in a study designed to identi fy IgE-binding
proteins from the common house dust mite. These f indings
draw attention to the possibi l i ty that nonionic surface active
agents such as Tween may promote similar effects with other
blotted proteins when used to block NC membranes prior to
the application of antibody or other probes used for the detec-
tion of transferred proteins.

2 Materials and methods

2.1 House dust mite extract

Clean dried mite (Dermatophagoides pf€t'otr)tssi71ys) bodies
(lg) (Commonwealth Serum Laboratories, Parkvi l le, Vic-
toria, Austral ia) were homogenized on ice in 20 mL of PBS for
l5 min with a Teflon homogenizer in a glass tube. This pre-
paration was then sonicated intermittently for 5 min. stirred at
0 oC for I h. centrifuged for 30 min at 1 8 000 g, concentrated
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Enhanced immunodetection of blotted house dust mite
protein allergens on nitrocellulose following blocking with
Tween 20

The effect of blocking nitrocel lulose membranes with the nonionic detergent Tween
20 on the detection, by protein blott ing, of lgE-binding to house clust mite Dermato-
phagoides pteronyssillss allergens has been investigated. Tween blocking lecl to
enhanced immunodetection of al lergens despite removal of proteins from the mem-
brane when compared to protein blocking agents which did not displace transferred
components. The enhancement varied with the dif lerent mite components and, for
one in part icular. antigen Der p rI ,  an increase of more than 10O-fold in IgE antibody
binding occurred despite a concurrent loss ofmore than 90 o/o of Der p I l  from the
membrane. Both the enhancement ol bindine and loss of comoonents from the
membrane were dependent upon the t ime courù of blocking and thà concentrat ion of
Tween used.

by ultraf i l trat ion to 14 mg/ml of protein, and stored at
-20 "C. Al l  preparatory steps were carr ied out in a cold room
or with ice cool ing. Radiolabel led ( '25I) mite extract was
prepared using the Bolton Hunter reagent l l0l .

2.2 Human sera

Sera lrom mite-al lergic subjects were obtained as described
previously I  I  I  l .  One hundred sera from mite-al lergic subjects
were used to prepare a pooled serum. Sera were also obtained
from human cord blood and from pol len-al lergic paîients who
were not al lergic to house dust mite. Al l  sera were tested for
mite-specif ic IgE in a radioal lergosorbent test (RAST) using
Pharmacia Phadebas RAST D. p/eront 'ssnlsls al lergen discs
and r2rl-anti-human IgE (Kallestad Laboratories. Austin.
TX). A mouse monoclonal antibody to the important mite
al lergen DpX(Der p I l)  was provided by Dr. R. C. Aalberse,
Red Cross Blood Transfusion Service (Amsterdam. The
Netherlands).

2.3 Sodium dodecyl sulfate (SDS)-polyacrylamide gel
electrophoresis (PAGE) and electrotransfer to NC

SDS'PAGE I I  2l was carr ied out as previously described I I  31.
2-Mercaptoethanol was not included in the sample extraction
buffer. A total volume of 300 pL containing 1.5 mg of mite
proteins was loaded onto each gel and the extract was sub-
jected to electrophoresis. Low M, markers (94, 67,43,30,20,
& 14.4 kDa; Pharmacia) were included in each gel. Materials
and methods lor electrotransfer of separated proteins to NC
were as previously described I I  1, I4I exceptthattotaltransler
time was extended to 2 h and a variety of different blocking
procedures were employed: 3 "/o BSA (Sigma, 98-99 %, St,
Louis, MO), 3 o/o cold water fish skin gelatin (Sigma) or 5 o/o

skimmed mílk powder (Diploma Brand, Unigate Aust.,
Dandenong, Austral ia)for 2h;0.025 o/o.0.1 o/o,0.3 o/o.1.0 o/o.

o r2 .5  o /ov lvTween20for  t  h ;0 .  I  o /oTween20for  I  ha t4  oC,

room temperature (RT ; 24 oC) or 40 oC ; 0. I o/o Tween 20 for
1 5 min. I  h, I  7 h or 24 h. Al l  solut ions were prepared in PB S
and were at room temperature unless otherwise stated. NC
transfers containing the immobil ised M, markers were stained
with 0.5 % Amido Black (Sigma) in water, methanol, acetic
acid 65:25:10 v/v. The experiments with dif ferent blocking
times and temperatures were performed with dif ferent quan-
t i t ies of radiolabel led, but the same quanti ty of unlabel led, mite
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extract. Al l  expcrirnerìts were performed at least twice with
consistent results.

2.4 Probing of NC membrane strips and autoradiography

After blocking using one of the above procedures. NC str ips
(5 mm in width) containing separated,,unlabel led mite prote,
ins, were incubated overnight with pooled sera or individual
sera from rnite al lergic subjects (di luted I :10 with 0.00 5 o/uv lv
Tween/O.O I % *1, sodium azidel}.S o/o BSA w/v in pBS).
washedextens ive ly (30  min)w i th0 .05  (%Tween 20 in  p l lS  and
i1c{1ted overnight with r25l-anti- lgE (80 000 cpm/str ip in
the 0.005 ozó Tween-BSA buffer).  After washing with 0.03 %
Tween in PBS, str ips were air-dried and loaded into a Kodak
X-omatic cassette (E,astman Kodak Co., Rochester. Ny)
together with photographic f i lm (Fuj i  Rx-safety, Tokyo.
J apan). The cassette was stored at - 70 oC lor perio<ji of 24 li to
7 days. Similarly. after being blocked, the Nb srr ins contain-
ing separated r25I- label led nri te proteins were ai i  clr ieci ancl
subjected to autoradiography. Fol lowing autoradiographl,
thc patterns on the photographic hlm rvere scanned wiih i
Qu ick  Scan dens i ton te te r  ( I le lena Labora tor ies ,  Beaunton t .
TX). Cord sera and sera lrom subjects not al lcrgic to housc
dust mites were used as controls. In addit ion, seci ions of NC
corrtaining protein band Der p II  (DpX) rvere subjected to
y-counting in an attenipt to more accurately quanti tate both
the amount of this al lergen left  on the NC str ip ancl the q uanti ty
of specif ic lgE bound fol lowing the various treatments cié,
scribed.
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3 Results

3. I Effect ofdifferent blocking conditions on the retention of
mite proteins transferred to NC

A comparison was made olthe retention of electroblotted t 25l-
labcl led mite proteins on NC blocked with some comrnonly
used protein blocking agents and the nonionic detersent
Twgen 20. Mite proteins retained on NC were revealed by
Amido Black staining (Fig. lb) or autoradiography lol lowing
the transfer olr25I- label led mite protein extract (Fig. 1c). Thé
posit ion of the most important mite al lergen Der p l I  was
located by reaction with a mouse monoclonal antibody
specif ic fo-r this-protein (Fig. ld). Use of the protein blocking
agents BSA (3 ol,),  f ish gelat in (3 %) and skirnrned mil [ .
powder (5 7o) for 2 h at RT (24 "C) revealed no obvious
differences in the number and amount of label led oroteins
remaining on the NC str ips whether the str ips had been block-
ed  (F ig .  1 . -g )o t  unb lockcd (F ig .  l c ) .  n ig .  in - t  showstheef -
fect of Trveen 20 (0.1 yù at RT on the nurnber and amount of
retained protein bands when blocking periods of l5 min, I  h.
l7 h and 24 h were errrploycd. Rernoval frorn the NC of the
separated mite proteins increased with increasing blocking
timet for example, over 90 % of bands 1 and l2 (Der.pl l)weré
removed by the nonionic surface activc agent over a 24 h
period.

Fig. l l -p shows the ef lect of increasing 
' f  

rvee n concentrat ion
on the rer.noval lrorn NC of mite proteins. As the concentra-
t ion of Tween increased over t l ie range 0.025-2.5 ,/o, the
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I ' igure 1. Mite proteins detected bv
autoradiography af ter  label l ing wi th r25l

and fo l lorv ing SDS,PAGE, t ransfèr  to  NC
and blocking with Tween or protein bloc[-
ing agents. (a) Low ltl, markersl (b) mite
proteins stained for protein with Amido
Blackl (c) mite proteins detected by
autoradiography without prior blockingl
(d) strip reacted with anti-Der p II mouse
monoclonal antibody and detected with
r2s l 'goat  ant i -mouse IgG heavy and l ight
chains (Cappel .  West  Chester  PA) l (e) , (g)
mite proteins detected by autoradiography
following blocking of strips for 2 h at RT
(24 "C) with BSA 3 o/o, gelatin 3 o/o or skim,
med milk powder 5 7n. respectively I (h),(k)
strips blocked with Tween 20 0.1 o/o at RT
for  l5  min.  I  h .  I7  h and 24 h,  respect ive ly l
(l)-(p) strips blocked for I h at RT with
Tween 20 0.025,  0.  l .  0 .3.  I  and 2.5 %.
respect ive ly l  (q) - (s)  s t r ips b locked wi th
Tween 20 0. | 96 for I h at 4 oC, RT and
40 oC.  respect ive ly .  Note:  s t r ips (b)- (k)
originate frorn one gel, (l)-(p) from another
and (q)- (s  )  l iom a th i rd gel .  The quant i ty  of
radiolabelied nÌite extract varied between
gels but  the quant i t ) ,  o f  un label led mi te ex
t ract  s  as consis tent .

ry,t !+,

1 5 :  :  : : 3 2 g o
9z ' - - l l 28zo
8 ^ - - - - z s

v -  -  -  - 2 9

10r r -  -  _  _17.5
n "  - : :  - \ ? 6
1 3  - - - - 1 4



E lect rophores is 1989. I  0. 243 -2av

amounts of nri te proteins removed during the I h blocking step
increased correspondingly. Some proteins were nlore easi ly
removed than others. For exantple, the employment of 0. I  olr
Tween for I  h led to the removal of approxirnafely l0o/o of
component 12 (Der p II)  but only 27 o/o of component 2 (56
kDa) (data not shown). The effect of a solut ion of Tween
O.0l o/o at three diflerent temperatures, 4o. 20', and 40 oC. on
the removal olmite proteins from NC is shown in Fig. tq-s.
Al l  three treatments led to some loss ol '  protein with the
greatest loss occurring al 24 oC. This is i l lustrated by an ex-
amination of components 9 and l2 on the NC str ips. By sub-
ject ing the excised bands to radioactive counting. component
9 slrowed losses of 92 o/o.'7 2 (t1, and 1 4 o/o at 24", 40" and 4 " C.
respectively. while component l2 demonstrated losses ol
53 o/o at 24 oC. and 24 o/o at 4 ancl4O oC. Loss olprotein from
the NC was less  marked,  compared w i th  cont ro l .  as  the  M,  o l
the proteins increased. No signif icant losses occurred rvith
components ol M, > 94 kDa.
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3.2 Detection of IgE-binding proteins on NC following
blocking with Tween

Fig. 2 shows the identi f icat ion by autoradiography olthe IgE-
binding components on NC fol lowing the transfer of SDS-
PAGE,-separated mite proteins and probing with I25I,anti-

human IgE. Fig. 2a, b and c show. respectively, Amido tslack
stained M. markers, mite proteins on NC and the allergen Der
p I I  located with a mouse monoclonal anl i-  Der p l l .  Str ips d-r
were probed with a sample of serum pooled from 100 dif ferent
house dust mite-al lergic subjects. Str ips s-v were probed with
individual samples of sera frorn subjects al lergic to the mite.
Thirteen IgE-binding components were clearly resolved and
are numbered on Fig. 2 together with the corresponding M,.
Controls consist ing of cord serum and sera lrom subjects
al lergic to ryegrass pol len (but not al lergic to house dust mites)
showed no binding to any of the mite proteins when used with
r2s l  an t i -human lgE as  second an t ibody .  L ikewise ,  r25 l -an t i -
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F'igure 2.IgE'binding mite proteins detected after transfer to NC and blocking with Tween 20 under various conditions. (a) Low M, markers; (b) mite pro-
teins stained with Amido Black; (c) mite proteins reacted with mouse anti-l)er p I I and detectcd with | 251-goat anti-mouse lgG (see legend Fig. I ); (cl)-(O
strips blocked for 2 h at RT with BSA 3 o/o, gelatin 3 o/o or skimmed milk powder 5 o/o, respectively. before incubation with serum pooled from mite,allergic
subjects followed by r25l'anti-human IgE; (g)-U) blocked with Tween 20 0. I o/o at RT tor l5 min, I h. l7 h and 24 h, respectively, before incubation with
serum pooled f ron mi te-a l lerg ic  subjects  fo l lowed by r25l .ant i 'human IgEl  (k) - (o)  s t r ips b locked for  I  h  at  RT (24 "C)  wi th ' Iween 20 0.025,0.  I  ,0 .3,  I  and
2'5 7o, respectively. belore incubation with serum pooled from rnite-allergic su bjects followed by r21l anti-human IgE I (p)-(r) blockecl with Tween 20 0. I (/o
for I h at 4 oC, RT and 40 oC. respectively. before incubation with serum poolerl fiom rnite allergic subjects followed by r2rl anti-human IgE: (s),(v) strips
blocked with Tween 20 0. I % lor I h and then incubated with one of 4 different sera from house dust mite-allergic subjects lollowed by r2 5l anti,h uman IgE I
( s ' )  ( v ' ) a s f o r ( s ) - ( v ) b u t s t r i p s b l o c k e d w i t h T r v e e n 2 0 0 . l 0 z 6 f o r l T h . N o t e : s t r i p s ( b ) - ( j ) o r i g i n a t e f r o r n o n e g e l . ( k ) - ( r ) f r o m a n g t h e r . a n d ( s )  ( v ) f r o ; n a
th i rd se l ,
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human IgE alone did not react with any of the separated mite
components (data not shown). Str ips d-l(Fig. 2) were btocked
with BSA, f ish gelat in (both 3 %) and skimmed milk proteins
(5  %) ,  respec t ive ly .  S ix  IgE-b ind ing  bands (numbers  I ,2 ,3 ,4 ,
5 and 8), al l  in the M, range 25-95 kDa, were resolved fol low-
ing blocking with BSA or f ish gelat in but only three IgE-bin-
ding bands (numbers 1, 2 and 3, I l , [ ,range 54-95 kDa) were
detected following blocking with the milk proteins.

As in the above-described study with r2sl- label led mite pro-
teins (and as shown in Fig. 1), blocking with 0. I  o/o Tween 20
was examined over a period lrom 15 min to 24 h (Fig, 2g-j).
After blocking, NC str ips were probed with serum containing
mite-reactive IgE antibodies and reactive components on the
str ips were detected with '  25 I anti-human lgE. With the clear
exception of component 12 (Der p II) ,  the intensity of IgE-
binding bands detected by autoradiography decreased with
increasing incubation t ime. The intensity of band l2 alter a l '7
h blocking period increased approximately 5-fold when com-
pared to the result obtained after blocking lor only I  5 min with
Tween solut ion (Fig. 29 and 2j).  Between 17 and24 h, the in
tensity of band l2 decreased by only l6 o/o as measured by
counting the excised bands in a gamma-counter. Marked
inceases (up to 7-fold) in IgE binding to component l2 were
also observed in experiments employing increasing con-
centrat ions up to 2.5 o/o Tween 20 lor blocking (Fig. 2k-o).
Increases, though less marked. were also observed with com-
ponents 9 (faint ly visible on f igure) and 13. The other IgE-
binding components general ly exhibited decreases (up to
75 o/o) in the intensity of the bands observed on the auto,
radiographs. The greatest decrcases were seen with solut ions
containing 2.5 o/o T w een.

The results of blocking with 0. I  7o Tween 2O at 4",24o and
40 oC are shown in Fig. 2p-r. In general,  similar band in-
tensities reflecting IgE-binding were observed but some dif-
ferences were noted: ( i)  A complete absence of band I 2 when
probing was carr ied out fol lowirg blocking at 4 oC but not at
24o or 40 oC. This was also observed with component l3
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where. however. the effect was less marked. ( i i )  Binding oi lgE
to components 10 and l  l  at 40 oC but not at the two lower
temperatures. ( i i i )  Greater binding of IgE to component 6 at 4o
than at 24 oC or 40 oC.

The elfect on lgE-binding by rnite components following
blocking of str ips in 0, I  o/o Tween for I  h and l7 h are shown in
Fig. 2s-v. Probing with sera from 4 different mite-allergic sub-
jects (s, t ,  u, v) revealed marked increases in the intensity of
band l2 after a 17 h blocking period in Tween solut ion (cl
str ips s and s' ,  t  and t ' .  u and u'and v and v').  The intensit ies of
bands 4, 5 and 7 also increased (see in part icular str ips v and
v') after a l7 h blocking period. By contrast, protein compo-
nents, of M,54 kDa became less dist inct or disappeared entire-
ly lol lowing the extended blocking period. This f inding was
similar to the results obtained with the t25I- label led mite oro-
tein transfers (Fig. lg- j) .

3.3 Quantitative examination of Tween enhancement of IgE
antibody binding to mite protein Der p ll (component I 2)

An examination ol the results summarized in Figs. I  and 2
clearly reveals Tween-enhanced detection of binding of IgE
antibodies to al lergenic component 12(Derp II)on NC blots
of SDS-PAGE-separated mite proteins even when most of the
al lergen had been removed from the membrane by the non-
ionic detergent, Table 1 l ists enhancement rat ios for the detec-
t ion of tgE-binding (as measured by the uptake of r25l-anti-

IgE) (see legend of Table) obtained fol lorving Tween blocking.
When blocking was carr ied out with 0.1 % Tween for l7 h.
IgE antibody binding ol Der p II  as measured by radioactive
counting was increased 75 t imes relat ive to binding obtained
after the use of BSA.

An even greater enhancement (120 fold) was achieved when
the NC was blocked with 2.5 o/o Tween for t  h. Fig. 3 further
i l lustrates this phenomenon. uiz. as Der p II  is progressively
removed from the membrane by Tween, the apparent IgE-
binding is increased, part icularly between l5 min and l7 h.

Table 1 .  Enhancement  of  the detect iona)  of  a l lergen Der p l I  (component  1 2)  on N C fo l lowing b lo ck ing wi th lween 20

tslocking procedureD.)
Radioactive counts from

component 12c) labelled rvith

l 2 s l  I g E / l 2 s l - a n t i - l g E

Rat io of  counts
o f  1 2 5 I - a n t i - l s E :

t 2 s l  ( x  t o o t

Relative enhancement
ratiod )

t s s A , 3 % , 2 h
F i s h  g e l a t i n  3  % , 2  h
M i l k  p r o t e i n s  5  % , 2 h

T w e e n  0 . 1  % ,  1 5  m i n
t h

1 7  h
2 4 h

T r e e n  0 . 0 2 5  % ,  I  h
0 . r % ,  t  h
0 . 3 % ,  I  h
t .0  70,  t  h
2.5 7o,  t  h

20,195
19 ,7  46
l5 ,97  8

22,693
1 3 , 1 6 1
2,462
2,230

11 ,7 26

1 , 3 6 8
629
6 s 3

3 6 1
846

1 , 8 3 3

334
6 9 1

1  , 1 3 8
1 , 5 7  4
2,189

i . 6
6 .4'7 4.5

6  8 .8

2 . 8
20.6
8  3 . 2

250.2
J J J . L

I
1 . 4

29.7
89.4

rt9.7

1 . 0
t . 4
0 .2

206
282
24

I
A

4 6 . 5
4 3

a1 Der p Il (component 12) detected by incubation of NC transfers with sera from mite-alletgic sub.lects followed by incubation *i15 1251.
anti-human IgE and counting excise<i bands

b) All blocking procedures carried out at RT. [xperiments on the effect of blocking time (15 min to 24 h) wirh 0.1 % Tween used different
amounts of radiolabelled mite extract but the same amount of unlabellecl mite exiract as experiments utilising different Tween concentra.
t ions (0.025 7o to 2.5 %' f rveen)  for  I  h .

c ) R a d i o a c t i v e  c o u n t s / 2 0 m i n , m i n u s b a c k g r o u n c l , o f  e x c i s e d b a n r l o f  c o m p o n e n t l 2 l a b e l l e c i r v i t h l 2 5 l o r r e a c t e d s i t h l s E / l 2 5 l . a n t i - l c E
d)  I inhanccment  rat ios for  detect ion of  ig l ì -b inc l ing der ived by a l lo t t ing a va lue of  I  to  the rat ros of  counts (1251-ant ì  Ig l r ,  l2a l .y  of , ta inea

s ' i th  the 'hveen 0.  1/4for  15 min and t l re  Trveen 0.025Vo for  I  h  t îcatments
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Trble 2, Enhancement of the detectiona) of allergenic components
1,  2,  3  and 5b)  on NC fo l lowing b lock ing wi th ' Iween 20

Rai io  o. l l2ound labels  l2s l -ant i - lgE
1 2 5 1 d )  6 o r  c o m p , n e n t s
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found that the binding of IgE was greater when non,ionic
detergents such as Tween and NP-40 were used as the block-
ing agent rather than when protein blockers were used [91.
We later demonstrated that more components were detected!
and were detected more strongly, when Tween rather than a
number of protein blocking agents were used on blots from
SDS-PAGs of mite extracts [151. I t  was suggested that such
nonionic detergents may act by reducing steric hindrance and/
or by "deaggregating" the nondenatured proteins to al low bet-
ter antibody access. Results presented here demonstrate that
the role of the blocking agent in immunodetection on NC blots
can be more extensive than that of a neutral substance simply
blocking unoccupied areas of the membrane. While previous
reports lrom this laboratory 19, 15 J and the results of others [7,
8, 161 have shown that the btocking agent employed can
influence the detection of specific antigens, this is the first
t ime that enhanced detection of membrane-bound proteins
resulting from what appears to be a progressive interaction
between the blocking agent Tween and the membrane-bound
protein has been demonstrated. The degree of enhancement
was related to the incubation t ime, temperature of blocking
and the Tween concentrat ion.

The enhanced detection of protein bands was seen with manv.
i f  not al l .  of the componcnti  of mite extracts. I{owever. lor one
component in part icular, of M,16 kDa and referred to by the
standard nomenclature as Der p II  f  l7l .  enhanced detection
represented a net gain of up to 120 iold relat ive to the IgE
binding seen when protein blocking agents were used. Incuba-
t ion of blots with Tween sometimes deterrnined whether or not
specif ic IgE to Derp II  was detected at al l  in individual sera. In
results publ ished elsewhere [18], an optimised blocking
procedure of 0. I  o/o Tween for l7 h was used for the analysis.
by protein blott ing. of the rank order of importance of 32 dif-
ferent house dust mite al lergens. Antibodies to Der p II  were
demonstrated in 88 o/oofthe sera, making i t  the most common-
ly recognised allergen in D, pteronl,sslnas extracts. In an
earl ier study from this laboratory using a blocking t ime of I  h
in 0. I  o/o Tween,the Der plI  component was recognised by 15
(68 %) of the 22 sera tested I l3 ] .

In the present study, enhanced detection also resulted with
some other components. although the enhancement was
variable and depended upon the component, as shown in Fig.
2. However, because of their simultaneous loss from the
membrane, this was not always obvious with some bands. In
addit ion, dif ferent Tween blocking condit ions may be required
for the optimum detection of other components. For example.
in incubations with 0. I  o/o Tween. a blocking t ime olonly 15
min showed the greatest antibody binding to the component of
M,23 kDa while a temperature of 40 oC lor I  h was the most
sa t is fac to ry fo rcomponents  l0and l l (M,17 and 17 .5  kDa) .
I t  would appear that the mechanism of Tween-enhancement
was dependent on temperature. The elfect of a reduction ol
blocking temperature ( I  h, 0. I  % Tween) to 4 oC (Fig. 2, p)
was similar to short incubation times ( 15 min, 0. I o/o Tween)
(Fig. 2, g) or di lute Tween concentrat ions (1 h, 0.025 o/o

Tween) (Fig. 2, k) at RT. A previous report of "nonspecific
binding" induced by Tween blocking [6] detai led bínding by
some members ol a panel of monoclonal antibodies to some.
rather than to al l ,  components on blots. Such "nonspecif ic
binding" can also occur with protein blocking agents and
hyperimmune serum. Wedeg e et a l .  [8],  for example, observed
such binding by two monospecific sera with different protein
components on blots depending on whether BSA or Tween
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8  1 4 . 1  7 . 8

1 8  1 0 5  4 1  . 2
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a) Componcnts delected on nì t tocel lu lose wi th sera f rom mi te-a l lerg ic
subjects  and I  I  r  l -ant i -human IgE and by count ing exc ised bands.

b) Components identified by numbered bands in Figs. 1 and 2
c) All procedures carried out at RT
d) Determined from peak heights of densitometric scans of labellecl

components on autoradiographs. Figures in the columns are the
calcu lated rat ios mul t ip l ied by 10

2  4  ó  8  1 0 t 2 1 4 1 6 1 8 2 0 2 2 2 4

Time b locked wi th 0.17o ' Iween (h)

Figure 3. r2r l ' label led and IgE/ '25 I -ant i - lgE.- label led Der pI l  detected on
NC transfers after blocking the membrane for increasing timcs in a solution
ofTween 200.1 o/o. Although the total amount ofbound protein decreased
(O) there was a concurrent increase in the amount ofIgE-reactive Derp II
(O)  detected.

3.4 Tween-induced enhancement of lgE-binding to other
mite proteins

The enhanced detection ol lgE-bindingto Der p II  observed
following blocking with Tween was not restricted to this
allergen but was also observed with other components over a
wideM,range. However, unl ikethe situation with Derp II ,  this
enhancement was not obvious from the autoradiographs (Fig.
2d-fand g-v') because the enhancement was not great enough
to override the progressive removal ofprotein that occurred
during the Tween incubations. When the rat ios of radiolabel l-
ed anti-IgE to the radiolabelled component were estimated
from densitometric scans of the respective autoradiographs,
the enhancement of IgE-binding that occurred with increasing
Tween incubation times was evident (Table 2).

4 Discussion

In a previous investigation of lgE-binding to NC-adsorbed
nondenatured C),nodort dactylort grass pollen extract. we
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was used as  the  b lock ing  agcnt .  The enhancernent  o f  IgE
binding seen here was not due to Tween-inducecl nonspecifìc
binding of IgE to the Der p l I  component, as 12 o/o of 96 sera
examined I 18 I had IgE specif ic for other rnite cornponents but
not Der p II, and sera whicll were negative on RAST assay lor
mite extract, but strongly pclsitive for ryegrass (Loliunt
perentte) pollen, did not show binding to Der p II. Additional
controls of IgE-free human cord sera and the anti- lsE an,
tibody alone also failed to react with Der p ll.

Hauri ef al.Ll6l showed that the recognit ion of antigen by two
monoclonal antibodies was dependent upon both the nature
and concentration of three different protein blocking agents
used. Similarly, Spinola and Cannon I7l.  usine 4 antisera
(3 polyclonal and I monoclonal,) and 5 di i lerent blockine/
washing treatnlents. showed that antigen detection was highly
dependent upon the treatment used. Blocking with Tween leà
to a marked enhancement of detection of manv antigens com-
pared to  p rocedures  employ ing  BSA or  mi lk  pówde ia l though
binding by the monoclonal antibody was only observed when
BSA blocking and Tris-sal ine washes were emploved. In our
s tudy .  the  observed loss  o f  cornponen ls  f rom ihe  memhrane
during incubation with Tween was consistelt t  with nrevious
observations l5l.  Similar losses have been observed with other
non ion ic  de tergents  such as  NP 40 [19 ]  and f r i ton  X 1201.
Indeed. the losses which can result (90 Zo in some cases)
are greater than those obtained using agents such as acetonl,
tr i le. specif ical ly for the preparative elut ion of protein from
membranes [21 ] .  Losses  f rom membranes w i th  Tween have
not always been observed. Bird et a/.  I6l lbund no diminution
in the intensity of protein staining of NC membranes after l  g h
incubation in 0.05 7o Tween. l t  has been demonstrated that
subsequent displacement of proteins from the membrane is
markedly dependent upon the buffer and detergent condit ions
under which the subunits f irst encounter the mémbran es[22]|.
While investigating codfish al lergen M-lgE interactions by
prote in blott ing, we could not detect the al lergen (M , 12 kD;)
on the mernbrane by either specifìc immunodetection or pro-
tein staining fol lowing blocking with Tween, but detectlon was
possible prior to Trveen blocking by protein staining and with
antibody probes fol lowing blocking with proteins (Hemmens
and Baldo, unpublished observations).
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tion of antigenicity I  l5ì.  In part icular. conformational deter-
minants associated with the secondary and tert iary molecular
structure may be lost. Treatments of the gel prior to transfer
with urea [23 j ,  and nonionic detergents such as Np-40 [24] or
Tri ton X [25] have al l  been used in attemDts to enhance
refolding of the protein, often with onty l imited success [22].
Fol lowing transler, the extent and the nature of bindins and
refolding of the SDS,protein complex on the membrane hus
not been elucidated. I t  seems l ikely that Tween. (and other
nonionic detergents), can displace SDS from membrane-
bound proteins and enhance refolding to a more.,native" con,
formation.

These studies suggest that with Tween, and other blocking
agents, i t  may be necessary to experiment with blocking t imes.
temperatures and concentrations to determine their effects on
the immunodetection of individual components. When anal-
ysis of specif ic antibodies to a large number of components
is sought, then more than one set of blocking concl i t ions, or a
single compromise blocking protocol, may be requirecl.

This studt' was suppcsrted bl, the Natíonal Health and Medical
Research Counci l  of Austral ia.
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