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SUMMARY

The complete amino acid sequence of bovine neurophysin II, a 97 amino
acid protein which specifically binds the posterior pituitary hormones
oxytocin and arginine vasopressin, is proposed.

High yields of neurophysin II are obtained from bovine posterjor pitui-
tary lobes. This protein binds neurohypophyseal hormones in general in
in vitro experiments (1,2) and appears to be associated in neurosecretory
granules with vasopressin specifically (3).

In this paper we describe the complete amino acid sequence of the neuro-
physin II protein.

MATERIALS AND METHODS

Neurophysin II (NPII) was isolated from bovine pituitary powder (Parke
Davis, lot #284346) by a modification of the procedure of Hollenberg and
Hope (4), and the purified material was checked for the absence of neurohy-
pophyseal hormones by avian vasodepressor (5) and rat pressor assay (5), and
by the lack of precipitation with specific antibodies to oxytocin (6). NPII
was tested for homogeneity by disc electrophoresis (7), isoelectric focus-
ing (8) and amino acid analysis (9). A portion of NPII was reduced with B-mer-
captoethanol and the sulfhydryl groups were alkylated with 14C-iodoacetamide(lO);
the radioactive material was desalted by dialysis against water and lyophilized

to yield 14C-neurophysin II (1AC-NPII). Another portion of NPIT was aminoethyl-

* In partial fulfillment of the Ph.D. thesis requirement of the Department
of Physiology.
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ated with ethyleneimine (11). Peptides were subjected to automated Edman
degradations on a Beckman Model 890 protein sequencer, using procedures described
previously (12-14). Chymotryptic and tryptic (TCPK treated, Worthington Chem,
Company) digestions were performed with 0.33% and 0.5% enzyme to substrate
ratios,respectively. The enzyme digest fragments were desalted by gel filtra-
tion on Sephadex G-25 in 0.1N formic acid and then subjected to separation by
peptide elution employing a pH and ionic strength gradient on a PA-35 Beckman
Custom Research resin in a Beckman 120C aminc acid analyzer, which was con-
verted to accommodate pyridine acetate buffers. Aminoethylated NPII was treated
with carboxypeptidases A and B (Worthington Chem. Co.) and the step-wise release
of C-terminal amino acids was determined by amino acid anaiysis. Amino acid
compositions of NPII and NPII fragments were obtained after peptide hydrolysis
with 6N HC1 at 110° for 22 hrs according to Spackman et al. (9). Accelerated
manual Edman degradations were performed by the method of Niall et al. (13),
with minor modifications. PTH amino acids were identified by gas (16) and thin

14C-determination.

layer chromatography (17) and
RESULTS AND DISCUSSION

The complete amino acid sequence of bovine neurophysin II was derived from
automated sequential analysis of 14C-NPII itself as well as of automated and
manual sequential analyses of chymotryptic fragments. Supportive evidence came
from amino acid compositions of ﬁPII, 14C-NPII and 14C-NP’.[I chymotryptic and
tryptic digests (Table 1).

NPII is a 97 amino acid protein with a molecular weight of 10,029 with the
following ninhydrin-active components: Lys(2), Arg(7), Thr(2), Ser(6), Asp(5),
Glu(14) ,Pro(8), Gly(16), Ala(6), #Cys(14), Val(4), Met(1), Ile(2), Leu(6),
Tyr(l), Phe(3) and NH3(8).

When 14C-NPII was programmed for an 80-step automated Edman degradation
procedure, the N-terminal amino acid sequence indicated by the arrow —» in
Fig. 1 was obtained. Thus the N-terminal sequence Ala-Met-Ser reported earlier

is confirmed (18). Next, 14C-NPII was subjected to hydrolysis with chymo-
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Table 1.

AMINO ACID COMPOSITIONS OF ENZYME
DIGESTS OF BOVINE NEUROPHYSIN II

Tryptic
Chymotryptic Peptides Peptide
C1 02 C3 C4 C5 T1

Lys 1.1(1)  1.1(1) 0.0(0) 0.9¢1) 1.3(1) 0.8(1)
His 0.0(0) 0.0¢0) 0.0¢0) 0.0¢0) 0.0(0) 0.0(0)
Arg 1.2(1)  2.4(2) 0.00) 4,5¢5) 1.2(1) 1.3(1)
CM-Cys* 0.9(1) 3.0(3) 2.4(2) 8.7(9) 1.0(1) 5.1(5)
Asp 0,0(0) 1.2(1) 1.3(1) 3.1(3) 0.0(0) 2.2(2)
Thr 0.0¢0) 0.1(0) 0.9(1) 1.1(1) 0.0(0) 1.0(1)
Ser 0.0¢0) 1.1¢1) 1.2(1) 3.5¢4) 0.0(0) 1.8(2)
Glu 0.1(0)  2.4(2) 2.7(3) 9.2(9) 0.0(0) 4.3(4)
Pro 1.3(1)  2.42)  1.1(1) 5.2¢5) 1.2(1) 1.6(2)
Gly 4.2(4)  b4.4(4)  4.1(4) B.0(8)  4.1(4) 3.2(3)
Ala 0.1(0) 1.0(1) 2.4(2) 3.4(3) 0.0¢0) 3.3(3)
#Cys - - - - - -

val 0.0(0) 0.3(0) 1.0(1) 3.2(3) 0.0(0) 1.6(2)
Met 0.0(0) 0.8(1) 0.3(0) 0.0¢0) 0.0(0) 0.0(0)
Ile 0.0¢0) 0.1¢0) 1.0¢1) 1.2(1) 0.0(0) 1.0(1)
Leu 0.1(0) 2.8(3) 2.4(2) 1.1(1) 0.0(0) 0.0¢0)
Tyr 0.0¢0) 0,0¢0) 0.0¢0) 1.0¢1) 0.0¢0) 0.0(0)
Phe 1.0(1) 1.0¢1) 1.0¢1) 1.4¢1) 1.0(1) 0.1(0)

Total
Residues 9 22 20 55 9 27

* Carboxymethylcysteine

trypsin. From this enzyme digestion 5 peptides [Cl(residue 14-22); 02(1-22)'
C, (23-42); C, (43-97): and Cs (86-94)] were isolated as shown in Fig. 2.

The largest chymotryptic fragment (CA)’ which was found to be the C-terminal
component, gave the amino acid sequence indicated by the arrow --3 in Fig. 1.
Nonapeptide CS’ which was determined by manual Edman degradations, gave the
sequence 86-94 ( ==$’, Fig. 1). The C-terminal tripeptide amino acid sequence

(see Fig. 1, 453) was determined by digestion of aminocethylated NPII with

295



BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS

Vol. 44, No. 2, 1971

*[(**) poyrsm @afjowaIgNs mo Jo

8580 UTJ(—) sisL]Bue pIoe outwe pue (x) SurjuUNos-) ‘(0) AydexSozewoiyo zede] uryl ‘(@) VVHIJI pelelL1ts Fo ALydeiSojzemoiyd
se8 ‘(+) VVHId Fo LydeaBojewoayo sed "ku.mu..nwm._“ ST UOTIEBDTFTIUSPT JO suwem 389¢ °sSYVHII JO ssiesLloapLy pior @Yy3 3o
sIsdAJeue pIoe oulwe pue ‘sYVHId JO UOTIBUTWIIIOP O ‘Aydex8ojzemoiyo xoLe] uTyl pue seld :sysdleue oouenbas Butanp poridde
o19m (VVHLd) PIo® outwe utojueplyoryilLuayd wuﬂu.ﬁ._mmu yows JO UOTIIPOIITIUSPT JO PTIDITIO InoF o1qIlssod IaasuayM 1 *812

s0s s sse oo

%
- - -+ + + o+ + + o+
€ -
3 s =p T EEEEE&EEE

HOOD-TVA-D¥V-SAD-THd - SAD-ATO-ATD-9dV-X10-X1D0-0¥d

S6 06
* *  ox % %
& o0 o0 o o o0 0 + o 0 0o + + + @& + + + + + 0 + + + + + + 0 O
- - - - - - - - - - - - - e - - e G- - - - - - T R - 4= -
€- &- &- b~ &- & p vedli i el ¢ £- g ¢ o el sl P e L v M.l ol
- SXT~TYA-NTO-0TD-dSV-08d = TVA~SAD-NTD=NTD-dSV-YIS - SAD~SAD =TI -YH L~ VIV~ V1V-VIV-SA0-DUV-K19~ X 1D=-YAS~ X' 1D~ SKO~0¥d -DIV-N19
8 08 SL 0L S9 09
3% L3

+ + 0 + + + + ® + 0 @ ® 0 + 0O @ + & + + + + + 0 + & & o0 -+
nmﬂﬁﬁuﬁﬁﬁﬁﬂﬁnﬁuﬁﬁﬁnTTTTTTTTTTT.IT.I

- X19-¥HS-N19=-SXD-04d -¥IS -0¥d -NTT-FAL-NSV-N'19-NT9-N19-SAD-D4V-NTI-VIV-NT1D-VIV~YHI- AID-TVA-HHd ~-N'TD-X19-NTT-NTI-NSV- XTI

(979 0S Sy oYy (1% o€
* * * * *
Pl A s S R b S SR I DU R S SN N N NN AP S S S
-m%u..mwonmaHumm‘mnomm-wAUumm.m-mMU-Gﬁuuﬁw:mmﬁ:wAQ-.ﬁu:omm-uﬁwumwonomm..bmq..m.ﬂOnz.Hu-wm<usmqubauubmqumm<anm..H§|ﬁ<|sz
6 0¢ S1 o1 S 1

QHONANDAS SHACIIAHAL IT ZHmEombmzlod._.. anNv i1 ZHmEOM.Dm.z..OqH

296



Vol. 44, No. 2, 1971 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS

12 12

It

FIO

-9
- 8-8

-7
3
F 6 x
-8 6
-7 o

F 6

-2

Fol

10

9

-8

ter

Lot Q' acetet putte arx | 76
g1 ‘9‘1\0‘ 440 °
f \nﬁ“""'g?"“'o'. 41 "2’ -6 3
- 383 5 x
~ —
354 4 5
-3 o

L2

’» |

T T T L T 1 KA T T T T T
1020 30 40 50 60 70 0 20 30 40 350 60 70
FRACTION NUMBER

Fig. 2A. The chymotryptic digest of YMe-NPII was applied to a Sephadex G-25 col-
umn (170 X 160 cm) and eluted with 0, 1N formic acid, resulting in the elution pattern
depicted in panel A (solid line represents 40-counts and dashed line optical density
of eluent fractions), Three fractions, representing high (I), intermediate (I}, and
low molecular weight peptides (ITI) were obtained as indicated. B. Fraction I was
lyophilized, dissolved in starting buffer 0. 1N pyridine acetate (pH 3.5) and applied
to a column (0.9 x 22 cm) packed with PA-35 Beckman Custom Research ion-exchange
resin. Peptide material, eluted with a linear pH and ionic strength gradient, re-
sulted in *%C-NPII fragment C,. C. Similarly, fraction II was subjected to ion-
exchange chromatography yielding peptides C, and C,. D. Analogously, fraction II
gave the nonapeptides C, and C, upon ion-exchange chromatography.

carboxypeptidases A and B. Amino acid compositions of the remaining three
chymotryptic fragments, of the isolated tryptic fragment and of the fragments
isolated from cyanogen bromide treatment (18), support the proposed amino acid

sequence of bovine neurophysin II.
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