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SUM3IARY

KLT.JH, IVAN, SEDLAKOVA, EVA, BARTH, To�lIsLAV, AND CORT, .JOSEPH H. : Neuropisysinn

bindinsg of vasopressiin analogues altered at tine NH2- and COOH-terminal positioinns.

IlIoi. Pliarmacol. 9, 414-420 (1973).

Binding studies were carried out at pH 5.8 with hovinne neuropinysin II annd t’svoi serio� of
analogues of lysinne-vasopressin. In one series tine peptide chain of tine parent hormone ‘s’s-as

extended at the NH2 terminus by 1 leucilne or 1 phenylalanine residue or by 1 , 2, or 3 glycine
residues, ‘svhich represented a progressive steric separation of the N0-aminno group from tine
cyclic portion of the molecule. The second series of analogues consisted of sluortencd peptide

chains at the COOH terminus, enzymatically prepared, and involved the removal of glycinn-
amide from sequence position 9 and both terminal amino acids, lysinse and glycine. Gel
filtration was used to separate the neurophysin from tine small peptide moieties, and spoctro-
photometry, dansylation analysis, and biological activity were used to investigate the
fractional positions of the small peptidcs in tine eluate. There was cloar evidence of nneuro-
physins binding of the parent hormone itself and the analogue shortened at the COOH
terminni. None of the analogues extended at the NH2 termini showed any binnding. This is
taken as evidennce that only the composition of the NH2 terminus is critical for binding of the
intact hormonne molecule to neurophysin, provided that the Na�aminso groiup not oinnly is
present and free but also is not sterically separated from ann adjacent aronnatic side chaiin.

INTROI)UCTION

Neurophysins are large carrier polypep-

tides which originate in the mammalian
hypothalamus and are stored in the posterior
pituitary. They have no known biological

activity per Se, but reversibly binnd such
neurohypophysial hormones as Vasopressinu
and oxytocin and some of their structural

analogues. They are released into the circula-
tion, often under conditions that produce the
release of hormones which they bind (1, 2),
but their presence there has not yet been

‘To whom requests for reprints should be

addressed, at the Academy of Sciences, Bud#{233}jo-

vicka 1083, Prague 4, Czechoslovakia.

associated ‘svith a biological functions. Those
mammalian species so far ixnvestigated possess

at least two different neurophysin molecules,
all of molecular weight about 10,000. The
complete amino acid structures of one bovine

and onne porcine molecule (3, 4) have recently
been reported, and the amino acid contents
of all the oithers sho’sv a great similarity re-

gardless of species.
The chemical mature of the bindinng has

been studied, and cain be summarized as

follo’svs: (a) it takes place roughly in a pH

rannge of 5-7, ansd the complex breaks down

reversibly at higher aind lower (e.g., 0.1 M

formic acid) pH values; (b) binding of cyclic
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nonnmu pept ide inorns( )nnos reo �ur(� tine jirest�ince
of a fn-eo� N”-ahnninn() group. It Isas beenn sug-

gest(d tinmtt 1)indimng of tisese hornnoncs inn-

volves mu inydropinoiilc intermuctiomu inn tine
regionn of sooiu�nn�e l)oisiti�nns 2 annd 3, eVi-

denntl� ‘svitin tine aroinuatic side cisainu (if

tyrosinse on� ()isonn�lalmt1ninne , conubinsod ‘s’s-it in mins

electrostmut ic or inydrogeni i)onsd innteract io in
bct’sveenn tine N”-mimimno grouo (if tine inoirmonse

and a carboxyl group of tine mneuropinysin
molectnle (5-5).

Tine pr(selnt ‘svoirk involves studies (if i)innd-

ing to bovinne nseurophysimn II of tine follo’svinng

analogues of S-lysinne-vasopressinn mis (0mm-

pared ‘svitin tine parenst inornuone. Series I cons-

sisted of Na�loucyl�vmisopressinn, N’-pinensyl-

alannyl-vasopressinn � .�\ra_glycylvasoipro�ssinu,

Na_glycylglycyl_vmssopressinn , mud N’-glyoyl�

glycy1glycy1�vmusopressins . Series I I co )nstmuinned

des-9-glycinnannicle-vasopressin atmud des-M-

lysinne-des-9-glycinsamide-vasopressiin . ‘fine
nomennclaturc of these ansalogues ‘s’s-mistaken
from puhlisised suggestions (9). Series I
represents various degrees of separatiomu of

tine free Na_muminso gromp from tine cyclic j��r-

tioms of tine molecule (or from tvrosuse inn

sequensce position 2) , tine rinug and pcisitionns
7-9 (if the COOH terminsus remainninsg cons-
stanut. This group of annalogues inas beemn
called “inormonnogenns” and is of pinarma-

cological interest because , multhoiugis t hey
hnave very little activity per se, enszynsatic
removal of the added residues in vieo results
in very prolonged duration of activity of tine
parent hnormonne i)y virtue of slo’sv-release

kinetics (iO, ii). Series II represeints mu j)lo-

gressive shortening of tine peptide chaiin from
the COOH terminus and is of biological
insterest because the octa- amsd heptapeptides
innvolved Inave lost practically all their presser

activity (12). Inn otiner ‘s’s-ords, is there any

relations bet’sveen biological activity amnd

ProponnsitY for bindinng to neurophysitmu for

this group of cyclic peptide hormonnes?

MATERIALS AN!) METHOI)S

LVP2 ‘s’sTmnsa comnmorcial pro)duct of Spofa,

Prague. The Leu-LVP, Plne-LVP, Gly-Gly-

2 The abbreviationss used are : LVP, 8-lysine-

vaso)pressins ; Letn-LVP. .V’-leucyl-vasopressi ns;

Phe-LVP, X’-phenylalaniyl-vasopressinm; Gly-LVP

‘s’-gly�-yl-vasopressin; Glv-Glv-LVP, .V-glvcvl-

LVP, amnd Gly-Gly-GIy-LVP inoirnuonnog(nmn

‘svere symnthesized by 1�. KmusafIrek of tine

Research Insstitute of Phnmurmacv and Bioi-
elnemistry, Prague (13). The i)asic synsthetic

procedure was to muttacin tine givenn NH2-
terminal sequence to a iiej)tmtj)O’ptide COOH
terminnus, w-hnich excludes tise j)ossible pros-

ennce of tine parent nonsapeptide isoirmono, oir
anny other biologically active fragnnemnt, mis mu

contaminant. All these annaiogues gave satis-
factors- elemeintai and amino micid annalvses,
annd nnigrated as a single spot onu paper dcc-
trophoresis. Gly-LVP ‘s’s-as synthesized by
Dr. Lars Carlssoms of Fcrrinig, Ltd., Malm#{246},

S’sveden. Since tinis ‘s’s-as a 1 + 9 syinthesis,

tinere was sligiut conntaminnationn with a LVP
nnonapeptide (less tinan 0.5 %), ‘svhich ‘s’s-as
removed i)� neurophysin i)inding and separa-

tion of uinbound decapeptide on a Sephadex
G-23 columnn (see i)elow mnnnd RESULTS, Jig.
2). The resulting product gave tins aminno acid
analysis of Lys, 0.95 ; Asp, 0.95 ; Gin, I .02;
Pro, 0.92; Glv, 2.20; Cvs/2, 1.51 ; Tyr, 0.93;

Pine, 1.02; S(i tinmit it could be coinnsidcred a
pure substansce. All o)tiner chuemicals ‘s’s-crc

annalytical grmnde, mind tine Sepisadox gels ‘s’s-crc

commercial 1)roducts oif Phnarmmncia, Ltd.,

Swedcnn.

Enuzymatic nnetinods ‘sv(re used to prepare

series II analogues. Glycinnamide ‘s’s-as cleaved
from tine COOH terminus of LVP liv a
nnodifleation of tine method of Bmirtis el al.

(14) : 10 nng of LVP ‘svere dissolved inn 20 ml

of 0.05 ‘sn (NH4)2C03 amnd the j)H ‘svas ad-
justed to 7.4 lY� bubblinng ins gaseous CO2
Thens 0.4 nmg of i-(1-toisylamido-2-pinensyl)-

ethyl cinloromethyl ketone-treated trypsin

(Worthsingtonn Biochemical Corporations) ‘s’s’as

added inn 100 �l of 1 m.’si, HC1 and the nuixture
was incui)ated for 60 minn at 36#{176}.I�ollowing
incubations the sample mad only 0.4 % of its

initial pressor activity . The reaction mixture
‘svas freeze-dried, and tine componennts ‘svcre
separated by preparative descending dcc-

tropisoresis (15) at 1500 V in a p�’ridinse-
acetate i)Uffer, pH 5.6, on Whatmann No. 1
paper. Tine zone representing des-G1yNH29-
LVP mad a mobility of 0.54 in comparisons

glycyl-vasopressin; Gly-Gly�Gly�LVP,N”�gIycyl-

glycyiglycyl-vasopressin ; (les-G1yNH29-LVP, (les-

9-glycinamido-vasopressin; des-Lys’, des-( ‘ilyN I l�-

VP. des-S-lvsine-des-9-glyciniamide-vasopressin.



Lysine

Argi iii nse
Aspartic aci(1

Threonine

Senine

Glutamic acid

Pnoli mse
Gh-cinie

Alanine
Half -cyst inc

Valine

Methionine

Isoleucine
Leucine
Tyrosi ne

Phenylalanine

2 2 2.1

6 7 6.6

5 5 5.0

2 2 2.0

6 6 5.6

14 14 13.5

8 8 7.9

15 16 14.8

6 6 6.1
12 14 14.0

4 4 3.3
1 1 0.8

2 2 2.1

6 6 5.9

1 1 1.0

3 3 2.9
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‘svith LVP itself, annd ‘svas eluted from the

paper witin distilled water. After 20 hr of
hydrolysis inn 5.7 �n HC1, the amino acid

analysis sho’svcd the follo’s’s-ing molar ratios:
Asp, 1.00; Gin, 0.93; Pro, 1.00; Cys/2, 1.72;
Pine, 1.00; Lys, 0.97; Tyr, 0.78. The yield ‘svas
70%.

For the prel)arations of the heptapeptide

des-Lys8 , des-GIyNH29-VP, 20 mg of LVP

were treated ‘s’s-itin trypsinn inn the same reagent
ratios as above. Tine reaction mixture, follow-

ing freeze-drying, ‘svas dissolved in 3 ml of

0.02 xn (XH4)2C03 , pH 5.3, and the trypsinu

was removed i)y gel filtration on Sephadex
G-25. The fractions containing the octapep-
tide were pooled (total volume, 12 nml), and

to tisis ‘s’s-crc added 400 ,d of a solutions of

diisopropyl fluo )rophosphate-treated car-

boxypcptidasc B, 1 .8 mg/mi (Wortininsgton
Biochemical Corporation). The mixture was

incubated for 15 isr at 36#{176},then diluted with
10 ml of ‘svater and freeze-dried. Sepmuratiomu

of the heptapeptide from 13-sine and glycin-
amide ‘svas achieved by descending electro-
phoresis under the same conditions as above,

and the product (yield, 60 %) ‘svas eluted
fronn the paper with water. Amino acid

analysis shnoi’sved the followinng molar ratios:
Asp, 0.94; Glu, 0.99; Pro, 0.92; Cys’2, 1.6;
Tyr, 0.80; PIne, 1.00. Splitting of the Pro-Lys

bond by carboxypeptidase B, ‘s’s-hich under
these comnditions left the disulfide bridge in-
tact, ‘svould Inave been more rapid at a

higher pH, but the latter condition might
have resulted in a transulfidation reaction

and dimer formation.
Neurophysins I and II were prepared from

frozen beef posterior pituitary glands. The
first extract ‘svas made according to the
method of Hollenberg and Hope (16) by Dr.
Hans Nor#{233}n of Ferring, Ltd., Malm#{246},
Sweden. Smaller peptides were separated
from the protein carrier by gel filtration on
Sephadex G-25 in 0.1 ui formic acid. The
crude neurophysin thus collected was further
separated on a Sephadex G-75 column in
0. 1 �i formic acid. The low molecular ‘s’s-eight
fraction from the latter separation was fur-

ther divided on sulfoethyl Sephadex C-25 in
a sodium acetate concentration gradient (17)

which yielded neurophysins I and II. Moiety
II, used for the binding studies below, gave
on amino acid analysis the same contents as

TABLE 1

Comparison of antino acid molar ratios of bovine

neurophysin II nsed in the present work (column

C) with data reported by Ranch et al. (18) (column

A ) and Walter et al. (3) (column B)

Sannples of neurophysin were hydrolyzed in

parallel ins 5.7 �t HCI under vacinmnmin at 105#{176}for 20
ansd 70 hr. Serine values were extrapolated to
zero time. Ilalf-cystine was detcrmssimned by pen-
formic acid oxidationn. Prolimse values were cmulcu-

lated from the oxidized sample.

Amino acid A B C

those PreviouslY published for this molecule

(Table 1), and dansylation analysis gave
aiannine as the only NH2-terminal amino acid,
in agreememnt with publishned results (4, 5).

Blinding studies involved solution of a 10:1

mixture by weight of neurophysin II and the
LVP annalogues (either 10 and 1 or 5 and
0.5 mg), respectively, in 1 ml of 0.05 ur

pyridine-acetate buffer, pH 5.8. This mixture

was approximately equimolar in terms of
large and small peptides. These samples were
all filtered through the same Sephadex G-25
column (75 X 0.9 cm), which had been
equilibrated and was eluted with the same
buffer, all at room temperature. The course
of elution was followed spectrophotometric-

ally at 280 nm, and 1.7-mi fractions, contain-
ing peaks of neurophysin and small peptides,

were separately pooled and freeze-dried. The

NH2-terminal amino acid in each peak was

determined by dansylation, provided that

the acid involved was not cysteine, which
does not show up by this technique. The
samples ‘s’s-crc also titrated biologically for



A

A/\�

02

0.1

04

0.3

0.2

01

0 5

0.3

01

0.5

0.3

01

LVP

Lemi-LVP

Phe-LVP

(3y-LVP

Ulv-Gly-

1.920

I . 430

I . 320

1 .540

0.710

0.590
0.655

0.660

1.370 0.680

1.275 0.620

2.010

1 . 930

1.380 0.530

1.250 0.580
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pressor activity (19) for those analogues

which sho’sved measurable levels (series I

only) aloimng ‘s’s-itln samples of the originnal

analogue f( ir comparisons , usinsg despinalized
Wistar strains rats ‘s’s-cighiiug 150-220 g. A

Stathuam A23 strain gauge was attached to a
carotid camnnsula, and the pressure records
were made ‘s’s-ith a strip-chart recorder.

1IESIJLTS

As ‘s’s-ill he presented ins detail below, the

bindinng data could be divided innto two

groups, qualitatively all-or-msonno, inn ‘s’s-hich all

the series I annalogues (‘svith pro’ssor activity)
did not bimud ansd all the series II (without

10 20 30

FIG. 1. Optical (lensity at 280 am plotted with

respect to fraction number (1.7-mi fractions) in

eluate from Sephadex G-25 gel filtration of LVP

alone (top curve) , mi.europhy.sin II alone (second
curve), neurophysin + Gly-LVP (third curve), and

neurophysin + des-Gly.VH29-L VP (bottom curve)

All reactions were carried out at pH 5.8 (see the

text). Insall cases 5.0mg of neurophysini and 0.5mg

of small peptide were used.

pressor activity) did bind. For this reasons,
Fig. 1 presonnts onuly sanuple spcctroplnoto-

metric curves to illustrate tine t’svo categories
of experimental result ‘s’s-itinout repetitions.

The i ntegrated area -unnder-the-curve data
for till the analogues are presented numeric-
ally inn Table 2. Figure 1, top curve, sho’svs a
plot of tine fractions nnumber vs. absorbance
at 250 nnn distributionu for the parent LVP
hormonne alone; the seconnd curve shows
mneuropinysin II alonse; the tinird curvo siso’svs

a nnomnbindinsg mixture of nneuroipinysini ansd
Gly-LVP ; and the foiunrtin curve sino’svs msbind-

hug mixture of nieuropinysin and (les-
G1yNH29-LVP, all ins equimolar qumintitics inn

the same buffer. Xoinbinndinng curve :� ‘s’s-as

TABLE 2

Intef/rate(/ A,.� (la/a from first (1) and second (11)

peaks of elution from Sephadex G-25 o:olumnn for

1.. 1 P a mnalo#{231}juesin combination wit/n mneurophysin

11 (0.5 ing of small peptide, 5.0 mug of neurophysin)

For details, see the text. In the case of use series

II anialogtmes, followinig gel filtration at p11 5.8,

the single peak I recorded was pooled and freeze-

dried, anid the dry powder was dissolved inn 0.1 M
formic acid and gel-filtered agains oni Sephadex

G-25 with the sntme columni geometry, but in the
fornsic acid nsediumis. i�he climate, mts recorded ins

the lmtst twoi linses of tine table, shows dissociationn

of the nneinrophysin-peptide oonsplex.

Substances Integral A2�o values

Peak I Peak II

Pyridine-acetate bmnfier. pH 5.8

Neinnophysims II I .510

LVP

Neurophysins II +

Neurophysin II +

Neurophysin II +

Neurophysin II +
Neurophysin II +

LVP

Neurophysin II + (1y-tUy-

Gly-LVP

Neurophysins II + (leSGly-

NH,9-LVP
Neurophysins II + desLys’,

desGlyNHm-VP

0.1 M formic acid
Neurophysin II + (ieS(Ily-

NH,�-LVP

Neurophysini II + desLystm,

des(iIlyN H2�-VP
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Patent applied for.

1’(J if tI t ed ft ii mtl1 t mo s nios oif I anstilogues.

Bini(hi!lg ctnmve 4 ‘s’smts tyiiioal for sories II

aniali igues and the J)arelst isornm inse.
Table 2 Jir(sonnts initegrmtt((I �1280 data for

all tIne mumnalogues iii connnjiarisoni ‘svitlu nsiuro-
plnvsint II al(inue. LVJ� mtlonno, annd tins (�(Iui-

moilmor mixture of mneuro)plnvsinu anud LVP. All
(lmittt lucre are for 5 mg of Ii(uroj)inysini anmd

0.5 mug of snnmnll peptide. Tlse instegrationn was
sifllJ)lV calculated froins a sunnmati(in of frac-

tioins as follo’svs:

(A280,1,1 + A25o.n,n . . -I-- -42s0.m.,)(l.1 ml)

anl(l

(A280,11,1 -F A280.1n,2 . . . -F A280.mn.n)(l .7 nml)

‘s’s-here the subscripts I annd II refor toi the
first and second (11itt ioini l)eal�s , reprosonit insg
neurophysinn annd tine snuall peptide, r(spcc-

tively. Tine datmi are lu(it quminititative ins the

sensse that a bindinsg c(inlstmtnnt cann ho calcu-

lated, hut are sufficient to suggest qualita-
tively thnat LVP minnd series II tinialoiguos did
bind in ann all-or-nuoimse fasiniolu to nneuroipiuvsins

II at pH 5.5, ‘svhile inoinno of tine series I

analogues ‘s’s-crc bound.
Tine spectropinotonuet nc data ‘s’s-crc supple-

nnennted I)y danisylat io mi munnalysis (except for

cvsteinie) of tine NH2-tornnitnal anninso aciCi in

the t’s’s�() j)emiks, mnnsd titrationi (if l)ressoir

mictivitv inn tine soparato p(aks for tint ise

:tiialogues (LVP minid sori(s I only) ‘svitin a

nn#{128}asurable degroc oif activity. The mature of

tine lrcss�r respoinnse to LVP is vory diffcremnt

from that to tise s(rios I inornmonnogenn anna-
logues, since tine latter display prolonged
mietivity with a slo’sv approitieiu to peak values

because of tine slow-release meciuannism of

action. Were \V( toi compare miremts unndor tine
curves, the decrease inn �)o)t(�sc� of a isor-
mOn(igenn vs. tine parent inornnonne ‘svould omuly
be about 1 order of magnitude. Since it is

oftenn difficult to measure this area accurately
‘s’s-ith very prolonged respomsses (e.g. , ‘s’s-ith

Gly-Gly-Gly-LVP), onnl�- peak response
values have so far becnn used for such a coini-

parison, and here the differennce is 2-3 orders
of magnnitude. Ho’svever, mixtures of LVP
and a hormonnogen cans he detected inn the
pressor assay. Figure 2 slno’svs control re-

sponses to LVP alonne anud to tine smnme (loses

of tinree different PrePmsratiolis of Glv-Glv-

(Ilv-L\�P: a sanimplo syntilosizo(1 in Praguo by
a 6 -f- �7 pr�ceduro- ‘svitin li(i nno)na�)epti(I( (�)fl

taminations, ml sminuple synutisesiz(d mu \ I alnn#{246}

by a 3 -F 9 proicedure ‘svitiu mu0. 19 � � LVl� coIn-

tanminationi, amid t inc \ I ammo smtnnplo after

mixinng ‘svitin nseurophysini II at pH 5.5 annd

separations of tine soconud I)eak inn tine climate

fronn Sephadex G-25 filtrations, ‘svitin rom(ival
of the LVP comntminiinnatioiu. The nieuropinvsinn,

inn this purificationu procedure, cain tinenn i)e

treated ‘s’s-ith fornnnic acid and recycled agmuin
in pure form.3 Tai)le 3 constaiins the dminisyla-

tionn annd pressor activity data. Tise latter mire

presensted as n-i percemutage of tine activity of
the small peptido added to tine mixture,
titrated separately ‘s’s-ith pure samples, mtnnd so

represent a “yield” (if ino)’sv much oif the
knoi’svnn added activity cain i)e i)iologically de-
tected inn the first or second peak of tine gel
filtrationn eluate after mixing with an equi-

nmolar anno)unnt of mneurophysin.
1-igurc 1 tinsd Tables 2 anud 3 clearly sho’sv

tinat L\�P amnd series II analogues hind to

nseuropisysinn , ‘svhoroas series I annalogues do
nuot i)innd. Pressor activity, ho’svever, ‘s’s-as re-
strietod to LVP tumid series I amstslogues.

IiISCUSSION

Binndinig studies in vitro ‘svitin iiommrophysin

have boNn carried out by i)oth go! filtration
timid equilibriuns dialysis. Tine latter ennai)les
ann estimate of binsdinsg coinstaints but requires
larger amounuts of small poptidos, ansd simsce

suchu himudinsg eonsstmumnts sho’s’s- a large degree

(if scatter, onniy large differences hnave a sig-

nsificannt nneanninng. Gel filtration ‘svmis used

mere because inn most cases the amounnts of

snnall poptides available ‘svere limited, annd in
any case tine qualitative all-or-nonse nsaturc (if

the results seenned to) justify the mopproach,

!)mirticultirlY since tinerc ‘s’s’mis sucin a clear
differennce bet’s’s-een series I ansd II tunsalogucs.

As illustrated inn Fig. 2, tine results inave a

prmicticmil signnificansce inn that should mi 1 -f- 9,
2 + 9, oir 3 + 9 svnnthesis of hormonnogenns
prove nmore comnvenniennt thmins a 3 + 7, 4 + 7,

(ir S + 7 synntinesis, neuropiuysin can be used
toi PurifY thud product (if nonapepticle (�onn-

taminanst at pH 5.8, and cais itself he cleanued
at a lo’s’s-er pH annd recycled.

There are t’svoi biological poinits arisinsg
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C

140
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100
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Fne. 2. Pr(.�M)r aetivitq records

( )rdimnat cit are in mnilliniset ers � ,f naero-inrv ; aliscissae , t inne ins nsinutes . A . LV P assay . :�rr )W5 sl1(iW I ni -

jection times; responses, frunri left t(i right , are to 5, 10, ama! 20 ng of LVP. B. Response to 2 �g of ( 1v-
(ilv-Glv-L\P synthesized inn Prague by a 6 + 7 l)roicedtlre. C. Hesponse to 2 �g iif ( l�--( lv-( ;iv-LvP

synthesized inn �Ialnni by a 3 -F U �r ioedmnre. I ) . II esponse to t he same mat cr1 :il as i mm( � f ilI iwi rig niemn r( -

plsysin purification.

T.�nnn: 3

Dansylat ion (1 11(1 It/Si-s (1 ii 1 /)It 550! (let I (‘1 t 1 (.‘� of pailed p(oAk.S I (1 Fl(1 II froimi S’ phuiler (,Y-�.?5 lilt � i iii,

of FFtlXtlIF(.’� of Fi(?iFOp/(!J.�iFi II nvitli Iil�I� (IFiUlOfJ(U.S (so ‘fable 2)

The pooled peaks were freeze-dried and (lissolved ins water. Pressoir activities were calculated as

peak ampli t tide annd expressed as a li(�r(-(�mn t age ( if t he ac t i vi t v aolded i nsi t i all�- t � t he nsnIxt tire , t i I rated

separately in each case.

Substances Peak I (neurophvsin 11)

Pressor NH2 terminus

Peak II (small peptides)

Pressor Nil2 ternuinus

0 Ala only
100

1(X) Ala 0

0 Ala (insly 98.6 Len unIv
0 Ala onily 97.4 PIne unnl�-

0 Ala only 98.7 (Ily only

0 Ala only 100 (lx- umiI�

0 Ala onslv 96.4 (lx- onslv
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Neuruphvsimn II

INP

Neurophysin II + LVP

Neumophysin II + Letm-LVP

Neurophysin II + Phe-L\’P

Neurophvsins I I + ( 1v-IXP

Neurophvsin 11 + (;l\--(;l\--LvP

Neurophvsin I I + ( ly-( ‘dy-( 1v-LVP

from tlnese results. Oldor ‘svork (20) lund sing-

gested that the j)luralit� oif ns(urophysinns mad

a biologicmil meatuimng ‘svith referensce to species
and molecule specificitics for oxytocin arid

vasopressinu . LVP species specificity resides
in the basic amino acid residue in sequensce
position S of lysine or argimsinse. It is clear

from this ansd previously publisined data (6)

that the structure of the NH2 terminus of
cyclic nnonapeptide hormonses is critical for
bindinng-tlse remnant of the nioiiecule still
heinng capable of i)inndinng after removal of 2

000H-torminal residues, includimug tine omie
at po)sitioinu S. Thus the nmoilecular i)aSis (if

species specificity of nneuropinysinn binidinig (if

vasoprcssin has bceii dicrodited sinuce bovinne
neurophysin binds the porcinie hormone (6).

The series II amnalogucs inave lost almost mill

their pressor activity, ‘svhich rneanns that the
COOH terminus is importanst for at least

this receptor innteraction ‘svhile playinng nio
role in binding to nseuropinysinn. It ‘svOUl(l up-
pear difficult, therefore, to consider such
bindinug as a “model of receptor interactioni.”
As is also evidennt ins the ‘s’s-ork of Brcs!ow annd

Walter (7), there ‘s’s-ould appear to be no

correlation bet’s’s-eenn i)iologiomul act ivity an(I

neurophysiin i)inding. At tine l)r(sennt state of
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our knmo’s’s-ledge it is hot clear ‘s’s-iscthcr tine

kmnonvni plurality of nucurophysin molecules un

separate mammaliann species inns a biological

meansimng. \Ve isave so) far beens unnai)le to de-
tect mmiv differensce b(twe(n niouropisvsin II
i)inndinng of LVP ann oxytocin.

Inn ternss (if nmolecular mit (raotiomns, these
results conifirns publisined conclusions that
tueuroiphvsini binding of this category of

P(Ptide iuornnoinne involves (innlv the NH2-
terminsal moiotv (7, 5), i.e. , ann aromatic side
ciuaims ins seoitlenioc position 2 and a free Na_

aminno group. A furtiner steric requirement

ismus been added, ho’svever: the free Na�amino
group annd tine aromatic side chains must be
present in adjacent residues. Amuy greater

steric separation of tine two groups resulted
inn loss of binding. Sinnoe, however, Phe-LVP

did not binnd, the t’s’so) steric factors cmnnnnnot
he present inn tine same residue.
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