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(54) P-ENDORPHIN ANTIGEN 

(71) We, F. HOFFMANN-LA ROCHE 
& CO., AKTIENGESELLSCHAFT, a 
Swiss Company of 124 - 184 Grenzacher-
strasse, Basle, Switzerland, do hereby de-

5 clare the invention, for which we pray that a 
patent may be granted to us, and the 
method by which it is to be performed, to be 
particularly described in and by the follow-
ing statement: 

10 The present invention relates to antigens. 
More particularly, the invention is con-
cerned with an antigen comprising {5-
endorphin covalently bound to an immuno-
genic carrier material. 

15 P-Endorphin has been isolated in a highly 
purified state from pituitary glands of camel 
(Li and Chung, Proc. Natl. Acad. Sci. 
U.S.A., 73, 1145 (1976), pig (Bradbury et 
al., Nature (London), 260, 165 (1976) and 

20 man (Li et al., Biochem. Biophys. Res. 
Commun, 72, 1542 (1976). The respective 
structures are as follows: 

Camel P-endorphin (Pc-endorphin or Pc-
25 EP) = H-Tyr-Gly-Gly-Phe-Met-Thr-Ser-

Gln-Lys-Ser-Gln-Thr-Pro-Leu-Val-Thr-
Leu-Phe-Lys-Asn-Ala-Ile-Ile-Lys-Asn-Ala-
His-Lys-Lys-Gly-Gln-OH. 

30 Human p-endorphin (Ph-endorphin or ph-
EP) = H-Tyr-Gly-Gly-Phe-Met-Thr-Ser-
Glu-Lys-Ser-Gln-Thr-Pro-Leu-Val-Thr-
Leu-Phe-Lys-Asn-Ala-Ile-Ile-Lys-Asn-Ala-
Tyr-Lys-Lys-Gly-Glu-OH. 

35 
The structures have been confirmed by 

solid phase synthesis (Li et al, Biochem. 
Biophys. Res. Commun., 71, 19 (1976); see 
also United States Patent Specification No. 

40 4 038 222. 
The antigen of the invention is obtained 

by the covalent conjugation of p-endorphin 
with an immunogenic carrier material. Suit-
able procedures for such a conjugation are 

45 well-known. A preferred procedure is de-

scribed by Goodfriend et al., Science 144, 
1344 (1964). 

Examples of immunogenic carrier mate-
rial useful in the present invention are 
known per se. They include mammalian 50 
serum proteins such as gammaglobulins or 
albumins derived from human, goat, rabbit, 
horse, guinea pig or other mammals. Alter-
natively, it is possible to use synthetic 
polypeptides such as polylysine as the in- 55 
numogenic carrier material. 

The invention also comprises an antibody 
having the property of specifically binding 
P-endorphin or fragments thereof contain-
ing the (6-15) residue sequence. 60 

These may be produced by injecting the 
P-endorphin antigen into a suitable mamma-
lian host until the desired p-endorphin 
specific antibodies are elicited in the anim-
al's blood. Suitable mammalian hosts for 65 
antibody production are known and include 
rabbit, guinea pig, goat and sheep. The 
animals are bled periodically and the anti-
body titre is followed until desired levels are 
observed. Antiserum to P-endorphin can 70 
then be collected by bleeding the host 
animal. 

The specific antibodies may be used in an 
immunoassay for p-endorphin or fragments 
thereof containing the (6-15) residue sequ- 75 
ence, which immunoassay comprises in-
cubating a mixture comprising the test 
sample containing an unknown amount of 
said p-endorphin or fragments thereof con-
taining the (6-15) residue sequence, a 80 
known amount of labelled P-endorphin or 
fragments thereof containing the (6-15) re-
sidue sequence and an antibody having the 
property of specifically binding -bendorphin 
or fragments thereof containing the (6-15) 85 
residue sequence; separating the free and 
the bound p-endorphin or fragments thereof 
containing the (6-15) residue sequence, 
measuring the amount of labelled p-
endorphin or fragments thereof containing 90 
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the (6-15) residue sequence from either the 
free or bound P-endorphin or fragments 
thereof containing the (6-15) residue sequ-
ence; and determining the concentration of 

5 p-endorphin or fragments thereof contain-
ing the (6-15) residue sequence in the test 
sample by reference to a standard curve. 

The above immunoassay is the subject of 
our Divisional Application No. 8013789 

10 (Serial No. ), to which attention is 
directed for further details. 

The following Example illustrates the 
present invention: 

15 Example 
Ph-EP was conjugated with human gam-

maglobulin according to the method of 
Goodfriend et al. (supra). Rabbits and 
guinea pigs were immunised with the conju-

20 gate according to the method of Vaitukaitis 
et al\ J. Clin. Endocrinol. Metabol. 33, 988 
(1971). The antigen was dissolved in 0.01M 
phosphate buffer of pH 7.5 and emulsified 
with complete Freund's adjuvant. The 

25 emulsion was injected at multiple sites on 
the backs of animals, which had also re-
ceived 0.5 ml of Petrussis vaccine 2 days 
prior to the administration of the antigen. 
Each animal received a total of 1 mg of 

30 antigen over a period of 5 weeks, after 
which time they were test bled by ear vein in 
the case of rabbits and by cardiac puncture 
in the case of guinea pigs. 

Of the three rabbits and five guinea pigs 
35 immunised, one rabbit and two guinea pigs 

responded with the production of anti-
bodies. However, it was noted that the 
guinea pig anti-serum was generally of 
higher titre than the rabbit antiserum. Anti-

40 serum from guinea pig No. 2 was used at a 
final dilution of 1:3000. 

The serum was checked in the presence 
of antibodies by testing its ability to bind 
125I-labelled Ph-EP which was prepared by 

45 the lactoperoxidase method as described by 
Aubert et al., Acta Endocemial 77, 460 
(1974). The specific activity of the iodinated 
hormone was 85 mCi/mg. Separation of the 
free iodine iodinated hormone was carried 

50 out by chromatography on Sephadex G-25 
(trade mark) equilibrated with O.LV acetic 
acid. 

Purification of 125I-ph-EP on Sephadex 
G-25 in 0.1 N acetic acid gave three frac-

55 tions. The first two fractions represented 
radioactive Ph-EP as judged by binding tests 
and the third fraction was found to be free 
iodine. Only the second fraction was found 
to be suitable for radioimmunoassay studies 

60 because of the low blank value (<2%), 
while the first fraction gave blank value up 
to 25%. 

125I-P-EP is described and claimed in our 
copending application 8013788. (Serial No. 

65 1597562). 

WHAT WE CLAIM IS: 
1. An antigen comprising p-endorphin 

covalently bound to an immunogenic carrier 
material. 

2. An antigen according to claim 1, 70 
wherein said p-endorphin is ph-endorphin as 
hereinbefore defined. 

3. An antigen according to claim 1, 
wherein said P-endorphin is pc-endorphin as 
hereinbefore defined. 75 

4. An antigen according to any one of 
claims 1 to 3 wherein said immunogenic 
carrier material is human gammaglobulin. 

5. An antibody having the property of 
specifically binding p-endorphin or frag- 80 
ments thereof containing the (6-15) residue 
sequence. 
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