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Antisera and gel precipitation analysis

tions from fresh muscle

Antisera again Pi-, KI- and GuHC ]
and puri d desmin were produced separately in rabbits. Globu-
linfractions were precipitated with (NH,‘}ﬁif/‘ at 33% saturation
and some of them were purified on a A A-Sepharose column.
Swine anti-rabbit IgG conjugated r ctively with fluoresceir
isothiocyanate (FITC) and horse radish peroxidase were purchased
from Dakopatts (Denmark).

Two kinds of agarose gel preci
namely Ouchterlony doublediffus
according to Axelsen et al. (1

itation techniques were used,

yn and microimmunoelectrophoresis

Indirect enzyme linked immuno sorbent assay

Flat bottomed micro-ELISA plates (Dynatech B x 12 with certi-
ficate) were coated with antigen in coating buffer (0.05M Na/CO03,
PH 9.6), 100pl in each well for 3 hours. The plates were subse-
quently washed 4 times with PBST (phosphate buffered salinej;
0.01m Nu/l'Uh, pH 7.5, 140mM NaCl, 0.5 o/oo TWEEN 20) and incu-
bated at 37°C for 2 hours with dilutions of antisera and inhibi-
tor in (100p1 per well). After a wash the secondary immuno-
reaction with peroxidaseconjugated swine anti-rabbit IgG was
allowed to proceed overnight at 25°C. As substrate o-phenylendia-
mine/hydrogenperoxide in citrate shosphate buffer (0.15M citrate-

phosphate, pH 5.0, 34mg o-phenylendiamine/100ml, 33ul H,0,(30%
v/v)/100ml) 100ul per well was used. The reaction was allowed to
proceed until suitable absorbanc was reached (15-120min). Con-
version of substrate was terminated by adding to each well S50pl

d

of 12.

sulphuric ac The absorbance of each well was measur

using a Titertek mult an MC micro ELISA plate reader and the
values were transferred to a microcomputer for further analysis.

Indirect immunofluorescent microscopy

Suspensions of myofibrils and fiberfragments were prepared from
glycerinated muscle strips and made to adhere to coverslips,
using the methods of Granger & lLazarides (1978). The adhered
material was ssively treated with 1) dilutions of anti-
desmin serum (Phosphate buffered saline), at 37°C for
30min, 2) PBS for 1 hour, 3) FITC-labeled swine anti-rabbit IgG
diluted 1:10 in PBS for 30min and 4) PBS for 3 hours. The cover-
slips were subsequently mounted with 50% glycerol in PBS and
observed under a Zeiss fluorescence microscope. With a 100X oil
imm ion objective a Kodak Tri-X film was exposed for 10-100s
veloped in Diafine (effective sensitivity 6400 ASA).

and d

RESULTS AND DISCUSSION

Immunochemical analysis

Immunochemical analysis of actin- and desmin preparations with
antisera against Pi-,KI- and GuHCl-fractions and desmin prepara-
tions was performed using gel precipitation techniques. The frac-
tions were prepared from fresh meat samples (within 45 min from
slaughter). The results are summarized in table 1.

TABLE 1
Immunochemical analysis of purified proteins with antisera
against Pi-fraction, KI-fraction, GuHCl-fraction and desmin
] 1 T T T 1
! ! Anti ! Anti ! Anti ! Anti !
! ! Pi-fraction! KI-fraction! GuHCl-fraction! Desmin !
! ' ' ' 1 !
' ' ! ! ! !
! Desmin ! high - ! high + ! high ++ ! high ++ !
! { ! ! ! low + !
S ik ki Vs v e N naimeaiha e T DT D) ) sy s i !
! Conv. ' high - ! high - ! high - ! high - !
! actin ! ! Low- = 1
saas b ligis o wivie ap o 1
high - ! high + ! high + ! high + !
! low + ! low + ! low + !
1 1 ! '

high : Gel precipitation high ionic strength - no det. prec.
low | - low fonic strength ! +: 1 precipitate

! ++: 2 precipitates
The condition 'high ionic strength' refer to 0.5M KCl in the gels

while 'low ionic strength' designate standard conditions (Axelsen
et al., 1973). When desmin was reacted with anti desmin, gels
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Nagainis et al. (1983) showed
chicken breast muscle differs

protein is called disc actin

Immunofluorescence microscopy
of myofibrils with antiserum
against desmin

Antiserum against d in was
purified on a3 prot n A se-
pharose column and used as
primary serum in fluorescence
labeling of myofibrils, using
secondary immunofluorescence
technique. The result is shoun
in fig. 1.

It is evident from the micro-
Qlaohs that the serum is labe-
ling the Z-line. Apart from
desmin the serum also cts
with stroma actin immunoc heml»
cally. It can thus 'be "com=
cluded that this protein pro-
bably is located nowhere in
the myofibril but in the Z-
line. This observation con-
firms what already is knouwn
about the localization of ¢

min and raises the interesting
question if there is any con-
nection between desmin and
stroma actin (Z-disc actin).

Variation in the composition
of the meat extracts during
ageing, measured via ELISA and
SDS-PAGE

KI -extracts of muscle 45 min
after slaughter contained des-
min antigen while no intact
desmin is discernible in simi-
lar extracts using SDS-PAGE as
analytical method (Young et
al,, 198B0). Because enzyme
inhibitors were included du-
ring the first extractions,
post mortem ses have
been limited 2 than one
hour. It can thus specu-
lated, that the I-soluble
desmin antigen stems from de-
gradation products in the in
vivo desmin turnover.

In order to estimate the
amount of liberated desmin
antigen KI-extracts were in
stigated for their ability to
inhibit the desmin anti-desmin
immunochemical reaction. KI-
extracts of different concen-
trations were incubated with
primary antiserum in the se-
condary ELISA., The relative
inhibition was calculated for
each dilution and plotted
against log dilutionfactor.
This was done for extract
from fresh muscle and muscle
aged 6 days, the result is
shown in fig. 2. As expected,
the inhibition is decreasing
with increasing dilution (de-
creasing dilutionfactor). All
the inhibition values from the
extract of aged muscle are
shifted towards higher di-
lution. From this follows,
that more antigen is extracted
from aged than from unaged
muscle

mu

uce antibodies

n in

from
properties and susceptibility to proteolytic

and presumeabl
the stroma actin described here.

Otheruwise
in ionic :;trer\q'_h was discerned.
precipitating
while
u:lﬂﬂ

antibodi

de
scle
in

technique
against
h three
the
stroma
ctually have antigeni
ction results from incomplete
settled

a

Fig.
scence
ment

fragment
phed under phase

protein.

immuni

ordinary

10

05

Relative inhibiftion

DuO\“
= Y \

Fig.
desmin
mical

meat
Relati ve.
tibo dy

of

ding
tor).

slab
loaded
GuHCl=-frac
and

res

Log dilutionfactor

reaction by dilutions

fr0
f extracts $ 1et

entrations o
respectively. ¥ 3
of extracts, result “:‘Q,Diwf’
fe a. The ratio between 1P
- expressed:

the two can nouw be
TEFL ) e o
= antilog( logf gl:" ~ lLog »i'jl"',\
sing v from fig. 2 one obtains
= antilog(-0.7 = 38

. the
concentration of inhibdtor il 19

2 5 times during ageing. If 3 g8t
inhibitors are further degraded durind 5&1’}':‘0
activity might be lost. Therefore &N€ _Hgis
nhibitorconcentration can be regarded e
e actual increase in H;unenfrum,‘-'tlﬂ"‘ﬂn' o
GU™ g
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shown in fig. 3. From the figure it can be 5”‘2 ‘D;',«;
of desmin in the GuHCl fraction decreases: 208
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