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The sequence of seminalplasmin, a basic antimicrobial and transcription-inhibitory protein from bovine 
seminal plasma, has been determined using an automated sequenator. This sequence is slightly different 
from that reported earlier by Theil and Scheit [(1983) EMBO J. 2, 1159-l 1631 and identical with that of 
caltrin, a Ca*+-transport-inhibitory protein of bovine seminal plasma. Caltrin and seminalplasmin are, 

therefore, the same protein. 

Seminalplasmin Caltrin Seminal plasma protein 

1. INTRODUCTION 

Seminalplasmin is an antimicrobial, transcrip- 
tion-inhibitory protein isolated from bovine 
seminal plasma several years ago in our laboratory 
[l-4]. It appears to act on a wide spectrum of 
bacteria and yeast by entering the cell and in- 
hibiting RNA synthesis [5--71. It has been shown to 
bind strongly to RNA polymerases and reverse 
transcriptases [8,9]. It also appears to act as an an- 
tagonist of calmodulin [IO]. 

In 1983, Theil and Scheit Ill] published the se- 
quence of seminalplasmin, indicating it to be a 
small peptide of 48 amino acids. The sequence was 
determined by an analysis of the tryptic and 
chymotryptic fragments of seminalplasmin. 
Recently, Lewis et al. [12] obtained the sequence, 
using an automated sequenator, of a 47 amino acid 
protein which they called ‘caltrin’ and which was 
also isolated from bovine seminal plasma; caltrin 
inhibits the transport of Ca’+ in bovine sper- 
matozoa [12]. This sequence was identical with 
that reported by Theil and Scheit [l 11 for 
seminalplasmin in respect of the first 24 amino 
acids; however, the sequence of caltrin had two 
segments, residues 24-34 and 35-45, in reversed 
order from that reported for seminalplasmin by 
Theil and Scheit. Lewis et al. also did not detect 

the lysine residue reported by Theil and Scheit in 
their position 46, making caltrin one amino acid 
shorter than seminalplasmin if the sequence of 
Theil and Scheit were to be correct. Lewis et al. 
suggested that caltrin may be identical to 
seminalplasmin and that the sequence reported by 
Theil and Scheit could be in error in regard to the 
reversed order of the two segments mentioned and 
the extra lysine in position 46. 

We have now sequenced, purified RNase-free 
seminalplasmin in a single run on an automated se- 
quenator, and report that the sequence of 
seminalplasmin is identical to that of caltrin. Thus, 
caltrin and seminalplasmin are the same protein. 

2. MATERIALS AND METHODS 

2.1. Materials 
Bovine seminal plasma was purchased from 

Bharatiya Agro-Industries Foundation, Poona; 
HPLC-grade methanol, acetonitrile and n-butanol 
from Spectrochem, Bombay; and phenylthiohy- 
dantoin (PTH)-amino acid standards and trifluo- 
roacetic acid (TFA, Sequenal grade) from Pierce. 
Water was purified by passing quartz double- 
distilled water through a Bondapak C181Porasil B 
column (Waters). 
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Seminalplasmin was isolated as described by 
Reddy and Bhargava [I] except that the final 
purification after the Sephadex G-75 run was car- 
ried out by reverse-phase liquid chromatography 
on a Waters p-Bondapak Cis column (3.9 x 
300 mm) using a gradient of O-60070 acetonitrile 
containing 0.1% TFA, in aqueous 0.1% TFA, in 
60 min at a flow rate of 1 ml/min using curve no.5 
(fig.1). The peak eluting at 35 min was 
seminalplasmin as determined by assaying for an- 
tibacterial activity. The high-performance liquid 
chromatography (HPLC) system (Waters) used 
consisted of two M-45 solvent delivery systems, a 
model 720 system controller, data module 710B 
WISP, a fixed-wavelength 440 absorbance detector 
at 254 nm, and a model 450 variable-wavelength 
detector. 

2.2. Sequencing 
Seminalplasmin (15 nmol) from the HPLC run 

was lyophilised, dissolved in water and directly ap- 
plied on a glass-fiber filter containing biobrene 
precycled for 5 cycles. Sequencing was done by us- 
ing a modified NVAC programme, on a 470 A gas- 
phase sequencer from Applied Biosystems. 

2.3. Identification of PTH-amino acids 
PTH derivatives were identified either by HPLC 

or by fast protein-liquid chromatography (FPLC) 
using a Waters/-Bondapak Crs (3.9 x 300 mm) or 
a Pharmacia PepRPC (HR 5/5) column, respec- 
tively. For the HPLC separation (fig.2), the buffer 
system consisted of (A) 10 mM phosphate buffer 
(pH 6.6) containing 20% methanol and 0.5% n- 
butanol, and (B) methanol. A linear gradient of 
O-65% solvent B in solvent A, in 35 min at a flow 
rate of 1.3 ml/min at 25”C, was used. For the 
separation on FPLC (fig.3), the buffer system con- 
sisted of (A) 6.6 mM phosphate buffer (pH 6.6) 
containing 13% methanol and 0.33% n-butanol, 
and (B) methanol. The gradient was 0% B from 0 
to 5 min, O-45% (linear gradient) B in A from 
5-25 min, and 45-O% B in A from 25 to 28 min 
at a flow rate of 1 ml/min at 25°C. In both 
systems, all the PTH-amino acids except Val and 
Met, and Ile and Phe, were resolved; the Val-Met 
ambiguity did not matter in this case as 
seminalplasmin has no methionine [l]. 
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3. RESULTS AND DISCUSSION 

In the original method of isolation of 
seminalplasmin described by Reddy and Bhargava 
[l], dialysed seminal plasma was run sequentially 
on DEAE-Sephadex, CM-Sephadex, Sephadex 
G-75 and RNase affinity columns. The latter col- 
umn was, however, often unable to remove the last 
traces of contaminating RNase activity from 
seminalplasmin. Theil and Scheit subsequently 
used an HPLC run on a Nucleosil C-18 column, 
using phosphate buffer, to separate seminalplas- 
min from the contaminating nuclease [13]. We 
have also used reverse-phase liquid chromatog- 
raphy on an HPLC system for obtaining homoge- 
neous seminalplasmin, starting from the Sephadex 
G-75 eluted crude seminalplasmin [l]. However, 
we used TFA instead of phosphate buffer which 
allows direct evaporation to remove solvents. The 
results with this column are reproducible, and the 
seminalplasmin obtained is fully active [ 11. A 
typical run on the HPLC system is given in fig.1. 

We used seminalplasmin prepared as above on 
the HPLC system for sequencing, using an 
automated sequenator and either an HPLC or an 
FPLC system to identify the derivatised (PTH) 
amino acids. The FPLC and HPLC systems we 
used have not been used so far to separate PTH- 
amino acids. Typical runs of standard PTH-amino 
acids (except cysteine) on the HPLC and FPLC 
systems are given in figs 2 and 3, respectively; Be 
and Phe, as well as Val and Met, were not 
separated. As seminalplasmin has no Met and Cys, 
the only ambiguity that could not be resolved was 
in regard to Phe and Ile; seminalplasmin has two 
Phe and one Ile residue per molecule. 

Fig.4 gives the sequence of seminalplasmin 
determined by us during a single run on an 
automated amino acid sequenator. The sequences 
of caltrin as determined by Lewis et al. [12] and of 
seminalplasmin as determined by Theil and Scheit 
[l l] are also given for comparison. Keeping in 
mind that our separation system could not resolve 
Ile and Phe, it would seem that the sequence of 
seminalplasmin is identical with that of caltrin, 
and differs from that of Theil and Scheit in regard 
to the order of the two segments, residues 25-34 
and 35-45, and the presence of one lysine residue 
in position 46 of Theil and Scheit’s sequence. 
Seminalplasmin and caltrin are, therefore, the 
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Fig. 1. Purification of seminalplasmin by reverse-phase HPLC. 

Fig.2. Separation of PTH-amino acids (500 pmoi each) 
on a p-Bondapak C,S column. 

TIME (MIN) 

Fig.3. Separation of PTH-amino acids (400 pmol each) 
on a PepRPC column. 
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Leu Glu Thr p”e4p LIU Ser Lys Trp “e/~he G,~ ASP kg GIN ~sn erg . . ..A 

35 40 45 
Le” Gl” Th, PM Leu ser Lys Trp Ile Gly Asp Arg Gly Asn Arg B 

35 40 45 
IIS” Llrg G,y A1511 *rg Le” Al0 Asn Pro Lys Le” Leu Gl” Th, Pllc c 

Fig.4. Amino acid sequence of seminalplasmin as 
determined in the present study (A), compared with the 
sequence of caltrin (B [12]) and of seminalplasmin as 
reported by Theil and Scheit (C [13]). In the present 

study, Ile and Phe could not be resolved. 

same protein. We suggest that this protein con- 
tinue to be called ‘seminalplasmin’ as this was the 
name first given to it [ 11. 

Lewis et al. [ 121 have shown that caltrin inhibits 
transport of Ca2+ in epididymal spermatozoa. As 
Ca2+ plays an important role in fertilization 
[ 14,151, we are now investigating the role of 
seminalplasmin in the regulation and control of 
fertilization. 
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