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SUMMARY: Bovine pituitary BR-endorphin has been isolated and its
amino acid sequence shown to be identical with that of residues
61-91 in the ovine B-lipotropin structure. 1In addition, the primary
structure of bovine B-lipotropin was found to consist of 91 amino
acids, rather than 93 amino acids as previously reported.

B-Endorphin (B-EP), a 3l-amino acid peptide with opiate activity,
has been isolated from camel (1), porcine (2,3), human (4,5), and
sheep (4 ) pituitary glands. The amino acid sequences of camel (1),
human (5), and sheep (6) B-EP have also been determined and are
identical to the sequence of the COOH-terminal residues 61-91 of
B-lipotropin (B~LPH)(7-9). Herein we describe the isolation and
primary structure of B-EP from bovine pituitaries and the amino
acid sequence of bovine B-LPH.

Results and Discussion

B-LPH and B-EP were isolated by procedures previously described
for ovine (7) and human (5) preparations, respectively, from fresh
bovine pituitary glands. From 500 glands, 20 mg B~LPH and 10 mg B-EP
were obtained. Amino acid analyses, as determined by the method of
Moore (10) revealed the following compositions:

B-LPH: Lysg.6, Hisy 1, Argy ¢, ASPM.S’ Thr3_8, Sery g, Glul6.7’
Prog 5, Glyy 7, Alajz 1, Valp 3, Metp 3, Iley 7, Leus ¢, Tyrp 7, Phey g,
Trp(l); B-EP: Lysy 7, Hiso.g, Asp, 1, Thr3.0’ Ser, g, G]u3.2, Pro; 1 »
Gly3_l, Ala2.3, Valo'g, Meto_g, Iles 5, Leus g, Tyro.g, Phel_g.

The NHZ—terminal sequences of B-LPH and B-EP, determined by dansyl-
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Table 1
Amino Acid Composition (Molar Ratio) and NH,-Terminal Residue

of Tryptic Peptides Isolated from Bovine g-Lipotropin

ﬁiﬁﬁiﬁea Composition NHZ_EEg?éﬁ:l
T1 Lysp pHisg sAspy gRlag g Asx
T4 Lysy oHisy ¢Aspy gRlap g hsx
5 Lysy,18SP1.¢ asx
T6,T7  Hisy ghrg) oGluy jMety sPhey o Het
T8 Glyg,9CGlu; ¢ ey
T9 Lysl_oAspl.OSero.9Proo.7Glyl.2Tyr0.9 Asx
T10 Arg; oGlu, ,Ala; ,Leu; , Leu
T11 argy oThry oGlu; ;Gly; olbeup Glx
T12 Trpy  oLys; gSerg 7Pro, ,6lyy g Trp
T13 Lys) oAspy, oBl3; olle; ;3 hex
T1Y Brg; oSerg oGluz Prog oGly; sAlag , ely
T15 Lysy oThry oSer; ;Gluy 3Gly, jMet; 1Tyrg sPhey 4 Tyr
T16 Lys; oThry gSerg gGluj sPro; ,Valy gleu; gPhe; 4 Ser
T17 Glu, oAlag gleuy {Tyrg g Ala
TA Lysg, 76lus 4Gly; ,Ala, ;Valy gleu; ,Tyr, . Ala

& 12, free lysine; T3, free arginine; TA obtained from tryptic digest

of CB~1 fragment.

Edman procedure (11,12) are, respectively: H-Glu-Leu-Thr-Gly- and
H-Tyr-Gly-Gly-Phe-.

For structure determination, tryptic digests of B-LPH and B-EP
were separated by two-dimensional paper chromatography~electrophoresis

as reported (13). The eluates from each spot were submitted to amino
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Table 2
Amino Acid Composition (Molar Ratio) and NH,-Terminal Residue

of Tryptic Peptides Isolated from Bovine R-Endorphin

Peptide Composition NHp~terminal
Number & residue
T3 Lys g 9Hisy 1Aspp, pBla; g Asx
T§ Gluy oGlyg.7 Gly
T7 Lysj, oAsSpg,9Ala; jIlep g Asx
T8 Lysji, oThrgy, gSerg ¢Gluj pGly; gMet; oTyrg, gPhej g Tyr
Ty Lysq, oThry gSerq, 9Gluj ;Prog gValy gLeus oPhej g Ser

& 72, free lysine.

acid (10) and NH,-terminal sequence analyses (11,12) and the results
summarized in Tables 1 and 2. B8-LPH was also reacted with CNBr (14)

in 70% formic acid and the reaction mixture separated by paper electro-
phoresis at pH 6.7. The two main CNBr fragments were analysed for
amino acid and NHo-terminal residue composition: CBL: Lysp, 7, Argz.7,
Aspy 3, Thry 4, Ser, o, (Glu + Hse)13.l’ Proy g, Glyy g, Alag; o, Valy .
Leus g, Tyr, g(NHy-terminal residue, Glu); CB2: Lysg . g Hisy g, Args o,
Asps 7, Thry, g, Sery 7, (Glu + Hse)y g, Pro3'o, Gly3'7, Alay 3, Valy 3,
Mety o, Iley », Leup 3, Tyry p, Pheg (NHp-terminal residue, Glu).

From these data and the homologous relationship to the primary
structures of ovine (7,8) and camel (1) hormones, the amino acid
sequences of B-LPH and B-EP are proposed as shown in Figures 1 and 2.
It is evident that the primary structure of bovine B-LPH is identical
with that of the ovine hormone (7,8). This is expected, as Lohmar
and Li (15) have shown that the hormone is indistinguishable from
ovine B~LPH on the basis of its amino acid composition, NH,-terminal

analysis, molecular weight, and biological activity. Since camel (1)
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10
2N—Glu—Leu—Thr-—Gly—Glu-—Arg Leu-Glu-~-Gln~Ala-
T11 » ¢——HT10
- CB1

20
Arg-Gly-Pro~Glu-Ala-Gln-Ala-Glu-Ser-Ala-
— T14

30
Ala-Ala-Arg~Ala-Glu-Leu-Glu- Tyr Gly-Leu-~
) ¢ T17

&
=

TA

40
Val-Ala-Glu~Ala-Glu-Ala-Ala-Glu-Lys-Lys-
& T2
TA »

50
Asp-Ser- Gly—Pro Tyr—Lys—Met Glu-His-Phe-
- > &—~—T6,T7

4 CBL —) &—CB2 —
60

Arg-Trp-Gly-Ser—Pro—Pro—Lys—Asp-Lys—Arg-

—_— ¢ T12 - 15 —3¢T3—

CB2

70
Tyr-Gly-Gly-Phe-Met~Thr-Ser-Glu~ ~Lys-Ser~-

T15 P

€

80
Gln-Thr-Pro—Leu—Val-Thr—Leu—Phe—Lys—Asn—
T16 T3 —

91 '
Ala-Ile-Ile-Lys-Asn-Ala- His~Lys~Lys-Gly-Gln-OH

T13 ¢ T4 e T 204 T8 e
“CB2

- T1 »

Fig. 1 Proposed amino acid sequence of bovine B-lipotropin.

and human (5) B-EP have primary structures corresponding to ovine
B-LPH-(61-91) and human B-LPH-(61-91), respectively, it is to be
expected that the amino acid sequence of bovine B-EP is identical to
that of bovine B-LPH-(61-91) as shown in Figures 1 and 2.

In a preliminary note, Pankov (16) proposed the complete amino
acid sequence of Bb-LPH with 93 amino acid residues. Interestingly,
he found (16) an additional dipeptide, Ala-Glu, in positions 36 and 37,
and glycine in position 16. Since B-LPHs from ovine (7,8), porcine
(17-19), and human (9) pituitary glands consist of 91 amino acids,

it is reasonable to assume that the bovine hormone also has 91 amino
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10
HyN- Tyr-Gly-Gly-Phe-Met-Thr-Ser-Glu-Lys-Ser~
“« T8 -> &—
20
Gln-Thr-Pro-Leu-Val-Thr-Leu-Phe~Lys~Ash~
T9 > €&—

31
Ala~Ile-Ile-Lys-Asn-Ala-His-Lys-Lys-Gly~Gln -of
T7 ———P —— T3 ——H € T2H & T6~2

Fig. 2 Proposed amino acid sequence of bovine R-endorphin.

acids. There is no evidence in our work that residge position 16 in
bovine B-LPH is glycine. |

After Hughes, Kosterlitz et al. (20) isolated two opiate peptides,
met- and leu-enkephalin, from porcine brains and showed the amino
acid sequence of met-enkephalin to be the same as B-LPH-(61-65).
Subsequently, Simantov and Snyder (21) obtained these two enkephalins
from bovine brains. Various investigators (22, 23) have proposed
that the' leu-enkephalin 1s possibly derived from [Leu65]—B—LPH. We
have attempted in the present work to search for the leucine analog

of bovine B-LPH without success¥.
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