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ANTI SECRETORY FACTOR PEPTI DES REGULATI NG PATHOLOG CAL

PERVEABI LI TY CHANGES The present invention relates to new
antisecretory factors having fluid transport and/or inflanmatory reac-
tions regul at WO PRerti es as well as pol ynucl ei c regu- PCEHSES1049
properties, and polynucleic acids coding therefor, 5 and.the use thereof.
Al'l cells and tissues of the body are critically - dependent on a
constant and normal fluid environment in lcombi nation with an adequate
bl ood supply. Derangenent of one or both of these supporting systens

may rapidly 10 becANBISEGCRETORT0FACTORN PTIDEBIRHG&L&DIHG pAmHOYOGICARAl | Y
di fferent systens exist: A ed 15h geterised by €
abnormal accunu- | ati on of | lular tissue spaces

or y body cavities, or 15 B. dehydration, which, in a strict sense,
means | oss of wéther prRBgnt binverstion fmawen’earﬁew wAd skerdessyi be

the conbined | oss fettilLhadiflg 'fféid t, comon f or ng
either edema or dehydration Jgransport ar?ﬁ%a%néiqﬂﬂggﬁﬁgt5F9°Bomel

di seases. brain e S regulating PrOPertles as well as polynucleic regu-

lating properties, and polynucleic acids coding therefor,
5 and the use thereof.

All cells and tissues of the body are critically
dependent on a constant and normal fluid environment in
combination with an adequate blood supply. Derangement
of one or both of these supporting systems may rapidly

10 Dbecome fatal. Concerning fluid imbalance, two principally
different systems exist:

A. edema, which is characterised by the abnormal accumu-
lation of fluid in the intercellular tissue spaces or
body cavities, or

15 B. dehydration, which, in a strict sense, means loss of

water only, but is in fact commonly used to describe
the combined loss of water and ions.

The most common forms of either edema or dehydration
are: _ ,

20 diarrheas, inflammatory bowel diseases, brain edema,
asthma, rhinitis, conjunctivitis, arthritis, glaucoma,
various forms of pathological intracranial pressure
{increase or decrease), pressure alteration in the middle
ear such as Morbus Méniére, dermatitis, chemical or phy-

25 sical derangement of the skin and skin adjacent glands
such as mastitis, various forms of éndocrine disorders,
such as diabetes insipidus. Conn's syndrome, Cushing's
syndrome and Morbus Addison, kidney diseases such as

. pyelonephritis and glomerulonephritis, metabolic diseases
-~ 30 ~such as myxedema and aciute intermittent porphyria; side™ =
. effects during treatment with various drugs such as anti-

diabetics; “tricyclic antideépressants, cytostatics, barbi= =~

turates, narcotics and narcotic analogues.
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asthma, rhinitis, conjunctivitis, arthritis, glaucong, . various fornms of
pat hol ogi cal intracranial pressure (i ncrease or decrease), pressure
alteration in the mddle ear such as Morbus Meniere, dermatitis,
chem cal or phy- 25 sical derangenent of the skin and skin adjacent glands
such as mastiti%¥O%2us forns of endocrine disorders, S PetysRvs01049
di abetes insipidus. Conn's syndrone, ‘Cushing's syndrone and Morbus
Addi son, ki dney di seases such as pyel onephritis and gl onerul onephritis,
nmet abol i ¢ di seases 30 such as nyxedenma and a@ute intermttent porphyria,
si de ef fects duri ngpiaeshasn ] vari ous drugs such as anti -
di abetics, tricyclig qptide irl%gs}ésn&%&gﬁ%gt 21 FRaNde) jinyjthe permaabilbtty

C

narcotics and narcOti ndP5gh8% . electrolytes\wnd MaBAO2 This disturbance

PCT/ SE96/ 01049 ~ 1S often caused by bacterial enterotdkins spch %’Fe%‘?%‘% htegs

i s caused by a chapgedused PR e H 4 _in e gut )
and wat er. Thi sgdi 5’531293822:%1 l# s;é‘a% éﬁlééucsaem(f’%éP & V87 uBh: SfEmsa ns
produced By? ERPEerine anch lpstirddti on dEffitile.

such as those

Vibrio 5 chol cf#e, Stavyshanvalysmiticales 19 Caklsd bty iHELGLL{LE e
The di sturbance coghamabefoe Sfﬁiéi'\éeghgyu'ﬁt eeStc;fnaI o d o
Since the uptake of ¥\€]£e_r s coupled to'P e . VatSraRe opupled ttomittiecs
and nutrients, ani B8] %qu]q;qgtrolytesqqnﬁnnuhnmaﬂtea_&ﬁiﬁ&i§ WiNere-
mal nutrition, resubeeny diarrhiea sRifEedst £R4h Qfalrnl&‘?:ﬁ%'il: , ‘“Eé&ﬁtt&? r:}.nI n the
growng ani - 10 retardation of the daily weight gain in the growing ani-
mal. The body counteracts these reactions by neuro-hormo-
nal mechanisms such as the release of somatostatin and
opiate peptides from interneurons in the intestinal
mucosa. These polypeptides are capable of reversing fluid
15 secretion and diarrhea.
The recently described antisecretory factor (aF)
has been partially purified from pig pituitary gland
and shown to reverse pathological secretion induced by
various entgrotoxins. High levels of AF in sow milk pro-
20 _tect the suckling pPiglets against neonatal diarrhea.
Antimicrobial drugs have been widely used in the
treatment of diarrheg in both human and veterinarian
medicine. They are also used as feed additives for pigs
calves and chicken. However, due to thé rapid developme;t
25 of resistant bacteria in the gut, the use of antibiotics
against enteritis is generally not accepted in human
medicine and their use is also diminishing in veterina-
rian medicine.
Other antidiarrheal drugs counteract the secretion
30 in the intestinal mucosa. Since these drugs are directed
against the host animal, it is uniikely that resistance
against the drugs will develop. These types of drugs
ﬁeg}uqe_ne:ye;ggpive drugs like phenothiazines.and . .. -
thioxanthenes. Due to some serious side effects thesé o
_:35,“typgs_gﬁbg;qgs_hgve“not_been,accepted for treatment-of-~ 
diarrhea in most countries. Other drugs are derivatives
of opiates like codeine and loperamide. Since these drugs



mal . The body counteracts these reactions by neuro-horno- nal
mechani sns such as the rel ease of somatostatin and opi ate peptides
frominterneurons in the intestinal micosa. These pol ypeptides are
capable of reversing fluid 15 secretion and diarrhea. ~ The
recently descrWOa8H0829% i secretory factor (AF) has been pact/sedeloyess
purified frompig pituitary gland and shown to reverse pathol ogi cal
secretion induced by various enterotoxins. Hgh levels of AF in sow
mlk pro- 20 tect the suckling piglets agai Bst- neonat al di arr hea.
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gé¥?§E96/01049 9 due to the difficulties involved in obtaining a pure pre-

paration of this protein. However, it has been possible
to induce similar proteins in domestic animals which have
been given a specific feed (SE Patent No. 9000028-2).

15 Pigs given this feed obtained high levels of AF-like pro-
teins and had a significant increase in the daily growth
rate compared to matched controls. AF in rats challenged
with toxin A from C. difficile protects not only against
intestinal secretion but also against inflammation and

20 Dbleeding in the gut.

A major object of the present invention is to pro-
vide a new recombinant protein and homolégues and frag-
ments (peptides) thereof for use in normalising patholo-
gical fluid transport. These proteins.énd peptides are

25 collectively called antisecretory factors (AF). The use
of AF also partly inhibits, or totally eliminates the
development of inflammatory reactions of various aetiolo-
gies. Reconstitution back to normal (£fluid transport or
inflammation) is obtained by the use of proteins or pep-

30 tides. Further the AF proteins or peptides are effective-
ly absorbed via various mucus membranes without loosing
in potency (when compared to intravenous administration).

. N By _Consequently, a multitude of treatment regimens exist,
’ ) and a correctly adminlstrated protein or peptide make it
" . ...S35 possible to rapidly reconstitute a deranged fluid (water . ... ..

and ion) balance, an inflammatory reaction, or both.



mainly acts by inhibiting intestinal nmobility, they also inhibit the
cl earance of pathogenic bacteria fromthe gut and shoul d definitely
not be reconmended agai nst dysen- teric bacteria or parasites.
Derivatives of somatostatin 5 have been introduced recently, but have so
far a limted WO97/0828% ‘due to difficulties in the adn ni strapcosEssioidde

drugs -and possible interactions with the endocrine regu- | ati on of
gr owt h. The antisecretory factor (AF) has so far not been 10 used
directly for treatnent of diarrhea or mal nutri4ien due to the

difficulties involved i xnOShdyy - ratd on_of thjs.
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the present inventijggihgsto pro- vi de a new reconbi nant protein and-
honol ogues and frag- ments (peptides) thereof for use in nornalising
pat hol o- gical fluifl TecorpRent preseinrhawing essdnpialiyctha randio
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partly inhibitse Okrbghshty &ldLdorates the devel opnment o
reactions of various aet i%ﬁo- ies. Reconstitution back to normal
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pep- 30 tides. FurfReNothk, Afhighotferapmeft DERIHGERR Qg_.gme{:lf,gc&&% com- | Y
absorbed via vari oggigusys membranes without [ oosing I n potency (when

conpared to intravenous )adm' ni stration). :
. a) amino acids nos. 35-42

15 b) amino acids nos. 35-46

c) amino acids nos. 36-51

d) amino acids nos. 36-80

e) amino acids nos. 1-80

of the amino acid sequence shown in SEQ ID No. 1.

20 A peptide X7 VCX2X3KX4R corresponding to the fragment:
comprising the amino acids no. 35-42 of the recombinant
protein shown in SEQ ID No. 1, wherein X is I or none, X2
is H, R or K, X3°is S, L or another neutral amino acid
and X4 is T or A.

25 Antibodies against a recombinant protein having es-
sentially the amino acid sequence shown in SEQ ID No. 1,
or -homologues or fragments thereof. '

A protein binding to antibodies specific to a recom-
binant protein having essentially the amiﬂo acid sequence

30 shown in SEQ ID No. 1, or homologues or fragments there-
of. '

A composition for normalising pathological fluid
transport end/or. inflammatory reagtionchomprising as -
an active principal an effective amount of the recombi-

.~ 35 nant protein having essentially the amino. acid: sequence -

shown in SEQ ID No. 1, or homologues or fragments there-
of.



Consequently, a nultitude of treatment regi mens exist, and a correctly
adm nistrated protein or peptide make it 35 possible to rapidly

reconstitute a deranged fluid (water and ion) balance, an inflamrmatory
reaction, or both. WD 97/ 08202 -
PCT/ SE96/ 0104 %VO 97/08202 4 PCT/SE96/05040TTE Y,
t he reconbi nant AF (rAF) and t he hono- | ogues and fragments thereof
coul d be used for i mmunode- tection, as feed additive for grow ng
animal s and as antidiarrheal and drugs adai-nst di seases invol ving

The obje
AL (5 e e s e vl GRRY
havi ng essentially the amno —cauengs ?%uéﬁc% EQhBuNQ-n 1SEQT bomologuesr
horol ogues or 10 FadFegmentacthayect for manufdctunuiea copbBetion for
r econbi nant prote|mm&hQWﬂsiﬂg5§§%hologﬂd@1N91yid-ﬂ@&%£u_&g ﬁ§2°r3§n§gosen

fromthe group go sin am no &c
b) am no gCIdS %os el f £§QC% c) amino acids nos. 36-51 d)

ami néd aci ds nos. 36-80 Feed for nq;maaismngaﬁafhblﬁyical gﬂuld transpof% the
e 0 or7 5o (LR S P in yighiis: comomini
g essen-
tially the amino acid sequence shown in SEQ ID No. 1, or

10 homologues or fragments thereof, or an organism capable
of producing such a protein or homologues or fragments
thereof.

A process of normalising pathological fluid trans-
port and/or inflammatory reactions in vertebrates, com-

15 prising administering to the vertebrate an effective
amount of a recombinant protein having essentially the
amino acid sequence shown in SEQ ID No. 1, or homologues
or fragments thereof, or an organism producing said pro-
tein or homologues or fragments.

20 Use of specific antibodies against a recombinant
protein having essentially the amino acid sequence shown
in SEQ ID No. 1, or homologues or fragments thereof,; for
detecting said protein or fragments in organisms.

Nucleic acids coding for a recombinant protein hav-

25 ing essentially the Sequence shown in SEQ ID No. 1, or
homologues or fragments thereof.

Use of nucleic acids coding for a recombinant pro-
tein having esseﬁtially the amino acid sequence shown in
SEQ ID No. 1, or homologues or fragments thereof, for

30 producing corresponding proteins or homologues or frag-
ments.

Use of probes or primers derived from nucleic acids
...~ ... . .. . coding for a recombinant protein having essentially the .. ..
- " sequence shown in SEQ. ID No. 1, or homologues or frag-
".iw: . .. 35  ments thereof, for detecting the presence.of nucleic
T adids in organisms.



- canprising the am no aci ds no. 35-42 of the reconbi nant pro}(el; SP?}Nn
in SEQID No. 1, wherein Xis | or none, Xferr] s H Ro[3 , X e

is S, L or another neutral amno acid and X4 |s_T or A._2II e ami no
Ant i bodi es agai nst a reconbi nant protein having es- sentially 9

aci d sequence HMUWMIR] SEQ 1D No. 1, or honol ogues or framsmwo:n9

t her eof . A protein binding to anti bodies specific to ahreco SEO
bi nant protein having essentially the anino aC|6d sequence 30 shown Iintion
ID No. 1, or honol ogues or fragnents there- - of . A conpos

for normalisi ng pat hol ogiveelitok! dbﬂprj_siﬂd’ ﬁﬁﬁgﬁaﬁegﬁ c(%ﬂ!{ L Or¥8F°1flﬁe
r|

oconbi - 35 mant prgtery FEe ne chtE eeldn FBea%'Wd'los@Qé-énssquenc;\o

shown in SEQ I D No. °W5'r HoﬁEQogBBsNtu ¥,r symomelohees-or fragiments there

PCT/ SE96/ 01049 _
27/ 08202 Use f a rec #nant te| n having essentially the am no
aci d sequence shovvn in E@ "U}annGHBPS §é89 a veqforf dagheding

t her eof for manuf acPHFﬂﬁécaaGMomdimfbmra recolibi fidh %ﬂ&e@ﬁtﬂ% fal
fluid transport andessehtih2ifbthe Samilny ﬁcﬁaaQEhggﬁ?e shqwn in SEG- rBRct i ons

t
nor mal i si ng patholo ca f|UI t ranspor
in vertebrates, COfT'p%’)I S|5'hg Rond FiRRS or fragments thereof.

A strain of an organism except human capable of

10 producing a protein having essentially the amino acid
sequence shown in SEQ ID No. 1, or homologues or frag-
ments thereof.

As organisms eapahle of producing the recombinant
protein use can be made of different types of organisms,

15 such as recombinant bacteria and eucaryotic organisms,
such as yeast plants and vertebrates except humans.

Despite ten years of attempts to purify AF by con-
ventional biochemical techniques, it has not been pos-
sible to obtain AF in a homogeneous fofm. However, by

20° means of a new procedure of preparing a semipure AF for
immunisation. and selecting antiserum by means of an immu-
nohistochemical method a suitable antiserum was chosen.
With this antiserum it has now been possible to clone
recombinant human cDNA expressing AF in E. coli.

25 The sequence of the new cDNA was determined and
shown to be unique. By knowledge of this sequence,
oligonucleotide probes were constructed which hybridise
with human and porcine pituitary RNA. The size of this
RNA, about 1400 basepairs, complies with the size of

30 the sequenced cDNA comprising 1309 basepairs plus a
poly(A)tail. A partial cDNA sequence from rat pituitary
gland has been shown to be identical with that of the

m_human CDNA reflecting 8 ubiquitous .structure. conserved in
“AF genes from different species. This resemblance makes

identify AF-coding RNA and DNA from different species.

. 35 it possible to use the same oligonucleotide probes. to ... ... : -



as an active agent a reconbi nant protein having essen- tially the
ani no acid sequence shown in SEQID No. 1, or 10 honol ogues or fragnents

t hereof, or an organi sm capabl e of producing such a protein or
honol ogues or fragnents t her eof . _ A process of normalising
pat hol ogi cal fW%0820Ans - port and/or inflammatory reactRQIVEEs1049
vertebrates, com 15 prising admnistering to the vertebrate an effective
anount of a reconbi nant protein having essentially the am no acid
sequence shown in SEQ ID No. 1, or honologues 7- or fragments thereof, or
an organi sm produci ng sarf R -furtherfn®rd BEef SGHes tt%(raﬁ%gﬁgglse%gé r%&,

I fi ' ' ' a _r.econbl nan ro

cssenti a1y the am A5 Scba CEARI SIn Form- | Foehs Fpoedninoforn of a

honol ogues or fragnmusionhprekdin fwdrth glutethione S-SrdahsFedhSbwas ex-

fragments in organi p#essed in 1ardﬂl%hﬁt§0kﬂsgcoga_{p f %Fﬁjgfiggbﬁg%‘”

protein hav- 25 |2§ esgﬁtlal Ié/ﬁ:trﬂe seguence s'haown I 5 .

honol ogues or fragnBRPSIFRBAHE ty BatogFaphit| dffexcrieavege mf fihe a

recortbi nant pro- ~ fusdom proteiq esisbntthebigih ) ethyiraGonbi daf (MR NGBS OWN

in SEQ ID No. 1lya8'shew®QUuRs e?:rtrgfngﬂge 6&&@'&4%?1‘5@ 2h-32 o {ggglJiS,:‘__ng
correspondi ng proteins or kf_lo ues or trag- Ment S° ] :
probes or priners d&PFRPE %ﬁ%ﬂ%l dohdpdtion of shiodgraotoninetudisatant
protein having essefiliid|secttetion imegatnintedeme. n SEQ ID No. 1, or
honol ogues or fy®g- 35 gEEYehe %Eﬁﬁgquéoémgﬂgtfr'&gmteg spcragsquewacg

nucl ei c aci ds 'BrgéS%EHE“F%e activity was shown to reside in a small
sequence cons;sting of 7 to 8 amino acids. This was
confirmed by help of chemical solid phase synthesis by
whicb technique an octapeptide was produced and shown to

15 be almost as biological potent as rAF on molar basis.
With help of site directed synthesis a variety of
sequences within the active site was constructed and
replacements of certain amino acids shown to be possible
without abolishing the biological activity.

20 The fluid secretion was measured by the intestinal
loop model: a section (loop) of the small intestine is
ligated by means of two satures:; in the loop a certain
amount of enterctoxin is injected. If antisecretory drugs
are tested they are injected between one hour before and

25 two hours after toxin challenge. The injection was made
by three different routes; intravenously, intraintesti-
nally and intranasally. The fluid is accumulating in the
loop 5 h after toxin challenge. The secretion is calcu-
lated from the weight of the accumulated fluid per cm

30 intestine.

The sequence of the protein was determined both
directly by amino acid sequencing and indirectly by
~deduction ngm FheLcDNA sequence. = . . e e
' Récohbinanf AF seems to exert very little toxic or

e 3?,_SYsyﬁﬁéc_effects_sinqennq obvious toxic.reactions were.. . .. ..

noted in rats given 100 fold higher doses than that caus-
ing half-maximal inhibition. Since it is efficient when
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6 Vector conprising nucleic acids coding for a recom

bi nant protein having essentially the am no acid sequence shown in
SEQ ID No. 1, or honnlogues or fragnments there- of . 5 Host
except human W8Py a vector including nucl ei ¢ aci dPCEsEdIM0r a
reconbi nant protein having - essentially the am no acid sequence shown
in SEQ ID No. 1, or honol ogues or fragments thereof. A

strain of an organi sm except . human capabl e of 810 producing a prot ei n

havi ng essenti al | y ififectdéddrahe smllsfxﬂt@é%esﬁis"‘ﬂoﬁfd F dd il ol th +2 f’
honol ogues or frag- ralr_rﬁnts t her eof or gani sns capaso )
pr oduci ng the recon%l nant protein use can be made of different types

of organi sns, 15 such asTheeé'GﬁBF'h&nﬁn'bau dmleibdits secretiti @lYc)Fheh TS,
such as yeast, planims @ﬂéd\/%rfﬁ:ébr%ﬂﬁneél’féﬁ Lle ten
years of attenpts tloaéo i %) con tedélétlona?n‘%zl‘aoscméﬂ é%%%
techni ques, it Ras Hot Been pggrura AR tasted, whichi seew ton aﬁﬂimieg&nenug
form However, by mmmeda;m@rﬁ@d:mnof TREEP F A Gon 13 BePUE8a AP
for | muni sat |wtm|§}°§g§,ggétmaﬁ§ Ity eQXBﬁ%é%ﬁPﬁf an i nmu-

S

nohi st ochem cal. net hod Z. h abl e anti'ser um wa Wth this
antiserumit has now be H‘r% t bFAF 13n¢ |ii%c peptide cfxadnents: wevenshowhlito

gXPreSS, ng A,:d, n Einhdhit gs'totoxic mmnaﬁdOhfiﬁMoﬁDNé ¥H8 gut
eternined an ' § UL
ol i gonucl eot i déopr%'\&s wer e ggxiﬁlﬁﬁogﬁﬁ %W@%%' Cﬁ?gticji ¥ RetBrofing
porcine pituitary TY fest rAFRapd it firaped@nibaseener shown
conplies with the $oz ¥eyrTse pathokaglon]c pernbBi LORP dhainges1 #Adubas eh@i ' S
plus a _ cholera toxin not only in the intestinal mucusa but also

in plexus choroideus which regulates the fluid pressure

15 in the brain.

Antisera against rAF were produced in rabbits and
used in enzyme-linked immuno assays (ELISA). This assay
might be.used to measure AF in body fluids or feed.

A method of purifying antibodies against AF (natural

20 or recombinant) by means of affinity chromatography on
columns with agarose coupled rAF is reported below.

The antibodies were also shown to be efficient for
detection of AF in tissue sections by means of immuno-
histochemical techniques and for detection of AF in

25 Western-blot. )
The invention will now be described further by means

of the following non~-limiting Examples together with the
accompanying drawings.

30 Example 1. Antibodies against AF produced for cloning of
SDNA
Antisecretory factor was prepared from pig blood by means
“_of afflnity chrcmatography Oon. agarose and isoelectric

focusing To one litre of pig blood (containing anticoa-

~q___3$u__l_ gulating .Substances) 1 g of.sodium thiosulfate. and. 1 mg
of phenylmethylsulfonylfluoride were added. The blood
cells were separated by centrifugation and the clear




paly(A)tail. A partial cDNA sequence fromrat pituitary gl and has been

shown to be identical with that of the ~human cDNA reflecting a .
ubi qui tous structure conserved in AF genes fromdifferent species. This
resembl ance makes 35 it possible to use the same oligonucleotide probes to
identify AF-co¥PAYISEMA and DNA from different species. PCT/SE¥S/02IY 08202
PCT/ SE96/ 01049 7 . It has
furthernmore been possible to express the r AF in a biological active
form The AF protein in formof a fu5|on9brote|n wi t h gl ut at hi one
S-transferase was @&asma waBl 8366y | fhgt g%faagaﬂﬂﬁﬁt Iegbégggof ﬁurlfled
t o hono- 5-geneit Ln 0

fusi on protein wi t i ¥F%¥g§%§a L%ﬁ ﬁil %ﬁhﬂ%i? ), the,gelsvelmmeo be

extremel y potent, g@rﬁgspggpépg]t¢ngboqy\LO% of thegvd&ﬁmé1bﬁﬂ&&énﬁblution.

i nhibition of chol exﬂe&ekoeeaanh Uﬁﬁ&x threef b!éad?éf%éé'&f‘ ﬂh%spﬁgsﬁ[}%eé}_' ne.

10 By gen g hglgg éL&i gFggalo <

act|V|ty was shvvn 0P Fﬁe se ﬁd‘émﬂsphﬁgpl@ﬁ e7,t08

am nd acids. This ®Hs7.2), tbafcmlmh washellpted whewiem Leal vdlmaééﬁ%fm o
i : S c

synt hesi s by \M\MC&—Inéﬁﬁﬁl Ribdi] DQEEA;Q%&F@ 3P Tl ﬁ’ge ?f\ﬁ]t%érfa& of

15 be al nbst as b|oIo teni as r basi’s
site directed synt ﬁg& d’fialysedsEQEH‘r%’éswﬂﬂ\ﬁ%lm Bhe"Gmnegay Qi t e

was construct ed an&low throug " ultrafilter (Filtron Technology Corp.). The

10 fraction was subsequently fractionated by isoelectric
focusing in an ampholine (Pharmacia) gradient pH 4-6 on
a 400 ml isoelectrofocusing column (LKB, Sweden). A frac-
tion having an isocelectric point between 4.7 and 4.9 was
collected and dialysed against PBS. Thus, partially puri-

15 fied AF was divided into small aliguotes and used for
production of antiserum in rabbits according to a pre-
viously described method. .

The rabbits were immunised and the sera tested for
their capacity to stain intracellular material in sec-

20 tions of human pituitary gland (method described in
Example 6). Only one of the sera showed specific and
distinct intracellular staining without staining extra-
cellular matrix proteins. This antiserum was selected for
screening of a cDNA/lambda phage GTll'library from human

25 pituitary gland expressing proteins in E. coli.

Example 2. Screening cDNA libraries from human pituitary
gland and brain.
A 5'-stretch cDNA library from normal human pituitary
30 gland, derived from tissues obtained from a pool of nine
caucasians, was purchased from Clontech Laboratories. For
screening of the library, phages were plated at 3 x 104
. blaque forming .units per 150 mm dish on E. coli. .Y1090. ..
'The previously described rabbit antiserum against porcine
. . .35 AF was absorbed with 0.5 volumes of E. coli Y1090- =lysate.. .. .
| . for 4 hours at 23°C and diluted to a ratio of 1:400 and
screening performed according to Young and Davis (1).
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PCT/ SE96/ 01049 e the smal |l _intestine it could be
admi ni st r at ed : erorap? Eééibﬂihg ~ Phage DNA from AF recombinants was

isolated with Wizard Lambda Preps (Promega) and digested
with EcoRl. The inserts were purified with Sephaglas

10 BandPrep Kits (Pharmacia), recloned into pGex-1AT vector
(Fharmacia) as described by the manufacturer and trans-
fected into Epicurian Coli XL1-Blue, Top 1 cells or BL21
cells (all three from Stratagen). rAF or rpeptides were
prepared in BL21 cells when not stated otherwise (2).

15 Amplification of cDNA by PCR - To obtain the missing
5'-end of the cDNA a PCR-based method called RACE (rapid
amplification of CDNA ends) was performed. A modified
RACE-method that generates 5'-RACE~-Ready cDNA with an
anchor oligonucleotide ligated to the 3'-ends of the

20 human brain cDNA molecules was purchased from Clontech
Laboratories. The 5'-end was amplified from a portion of
the 5'-RACE-Ready cDNA in two PCR amplification steps
using a 5' primer complementary to the anchor and two
nested gene-specific 3' PCR primers A'and B (A=base

25 429-411 and B=base 376-359; Fig. la). Various smaller
portions of the RACE fragment was further amplified in
order to express the corresponding peptides and test for
their biological properties. The position of the base and -
amino acid at the start and end of these oligonucleotide

30 fragments and their corresponding peptides are shown in
Table 1. Porcine and bovine cDNA (Clontech Laboratories)
was used as templet for amplifying fragments correspond-

:fing to N3 in Table 1. Variation .of -the sequence was also .. -
inserted artificially by site directed mutagenesis in

35  _which method various oligonucleotides -corresponding:to- -
position 168-193 was synthesised in order to replace one
by one of amino acid 35-42 (positions as shown in SEQ ID



The reconbi nant AF inhibits secretion al so when I njected after toxin

In contrast to the prepa- 5 rations of natural AF tested which
ggglml fgg:f:‘i cient only V\Een i njected before the toxin. Thus, rAF ﬁoul d
be used bot h prophyl actically and therapeutically. ~ Further,
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Clostridiumdifficile. By help of a dye perneability test rAF and its
fragements were shown to reverse pathol odilcal perneability changes
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together with the fled&cd‘hla!ppmjcuﬂ'gaﬂf%ﬂd'l%i‘ain ?QR secretor APL%P%?&%;S

repared from p g iood oy reaiesced i BRoRa Lfeidad apaghonen e ose
i

gggp?;gel ezz?mg ) Q: ﬁ'& 8o\ vecsont pi g bl ood (containing

anticoa- 35 gulating sDNst segeedcing) anid &de&ﬁ%&iﬁ&?j&é‘sﬂe RR e ‘é""%}“' of
ng

r arat ed
phenyl met hyl sul fonﬂigil ?ﬁéhdgégﬁ& qfied asThetgngfate forcgletlgtslex\gz. of the
by centrifugation %V ertg gy dideoxy-chain-termination method (15) using

15 the Sequenase version 2.0 kit (U.S. Biochemical Corp. ).
Initial forward and reverse primers copying regions of
pPGex-1AT immediately upstream and downstream of inserted
DNA were obtained from Pharmacia. Subsequent primers were
synthesised (Scandinavian Gene Synthesis AB) on the basis

20 of sequence information obtained. Three different PCR

' clones were sequenced in order to avoid base~exchange by -
Taq polymerase in the 5'-RACE method.

Nucleotide sequence and the deduced protein sequence
data were compiled and analysed by using MacVector 4.1

25 (Eastman Chemical Co.). To predict the corresponding
amino acid sequence of the cDNA inserts, codon usage of
different reading frames was compéred and gave one large
open reading frame. Interrogation of DNA and protein
sequence data was carried out by use of an Entrez CD-ROM

30 disc (National Center for Biotechnology Information,

 Bethesda, USA).
Molecular cloning and sequence analysis of cDNA -

used for screening cDNA from human pituitary glands.
.35, . Two _clgngs_,,_exgtgs;ng immunoreactive AF were isolated,.

rescued from phage lambda and recloned into the EcoRl

site of vector pGex-1AT as described in the kit provided
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9 pl asma was el uted through a colum w th Sepharose 6B (Pharmaci a
LKB Bi ot echnol ogy St ockholnm).;, the gel vol une correspondi ng to about 10%
of the volume of the solution. After washing with three bed vol unes of
phosphat e buf f'W@97/08%2 ed saline (PBS = 0.15 M NaCl, 0.05 M sedrsms/01049
phosphat e, pH 7.2), the colum was eluted with two bed vol unes of 1
M a- net hyl - D- gl ucosi de di ssolved in PBS. The el uate was concentrat ed
and di al ysed agai nst water on an "Orega 10k 12'-f] ow t hrough" ultrafilter

(Filtron Technol 0g\erGa Phhrnddea 1Redtrath Squenthy fract i onated
by isoelectric 1&36”%%899%@ an anphol i ngﬂégﬁglriréa%$a€é{§erél PRt ﬁ*—i‘ﬁs 6°€n
a 400 m isoel ectrofocusHg 23X m Ja588ctifedEn) DNar-sequancing pEobhe aWang
an isoel ectric poi flopesweevealed dwologywes be camplewd ekcapt gbaldsed
agai nst PBS. Thus, spdktieéhtYoR W Fig.l9 [ i\l ded i Dt o
al i quotes and uied for Ezoéwfjctgl on 'OF g%?‘lfg%xr%i\fr?ﬁ e?r?ﬁiftg%ci@ﬁi* ‘ngAto
a pre- vi oudl y SREUEPFB PTG Of the 5'-emhcof stiisines 2nwes - obtadnetd
and the sera testebyfmeans of hghe RAOEA@etMod D ﬁ;@iﬁadﬁer,ﬁcgghugago eri al
in sec- 20 tions @bngy §5aligdar | an t hod described in anpl e
6). Only one of thegggrga‘gﬁ?v?e?é ﬁ%%é)é‘l i%‘%ﬁé‘gyng & ymdpetie nueleqiige
stai'ning without sPERnRRg*R&t%'send). The total reconstructed cDNA contain-

ed 1309 basepairs followed a poly-A tail, which was pre-

10 ceded by a poly-a signal (Fig. 1, positions 1289-1295).
An open reading frame (ORF) of 1146 bp (positions
63-1208) was identified. '

Example 3. Expression of mammalian AF protein from

15 recombinant plasmids.
Construction and purification of fusion proteins ~ The
CDNA-clones obtained by immunological screening and by
PCR amplification of the entire cDNA were ligated to
pGex~-1AT. This vector allows expression of foreign pro-
20 teins in Efcoli as fusions to the C terminus of the
Schistosoma japonicum 26 kDa glutathione S-transferase
(GST), which can be affinity purified under nondenatur-
ing conditions with help of the kit provided from
Pharmacia. Briefly, overnight cultures of E.coli trans-
25 formed with recombinant pGex-1AT plasmids were diluted in
fresh medium and grown for a further 3 h at 37°C. Protein
expression was induced by 0.1 mM IPTG { isopropyl-beta-D-
thiogalactopyranqside), and after a further 4 h of growth
at 30°C, the cells were pelleted and resuspended in PBS.
30 Cells were lyzed by sonication, treated with 1% Triton
X-100 and centrifuged at 12000% g for 10 min; the super-
natant containing the expressed*fusion'proteins was puri-
rmgigd"py_pgsgingT;hg.lysates through glutathione agarose - -
(Pharmacia). The fusion proteins were either eluted by

mm§§r_gqmpgﬁitignﬂmith”free glutathione or were cleaved over- ‘- <t -

night with 10 U bovine thrombin to remove the AF-protein
from the GST affinity tail. The entire method of using



cellular matrix proteins. This antiserumwas sel ected for screeni ng of
a cDNA/ | anbda phage GT11 library fromhuman 25 pituitary gl and expressing
proteins in E. coli. Exanpl e 2. Screening cDNA |ibraries from human
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human pitui t aWoO%m082¢¢ and, derived fromtissues obtai ned froRCESESSOL04Df

ni ne caucasi ans, was purchased from Cl ontech Laboratories. For
screening of the library, phages were plated at 3 x 10[err] pl aque
formng units per 150 mmdish on E. coli Y10983 - The previously
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| aques tested were positive.
Proﬂ1AF reconbinanﬁ§’ﬁﬁ§ equence of clone-4 (Fig. 1) was isolated. The

open-reading frame encoded 382 amino acids with a calcu~
10 lated molecular mass of 41.14 kba and a calculated pI of
4.9.

The AF clones-1l, 2 and 3 as well as the oligonucleo-
tides N1~N5 (Fig. 1 and Table 1) were ligated into the
PGEX-1AT plasmid vector so that the ORF was in frame with

15 the glutathione S-transferase (GST) protein. The con-
structs were transformed into E.coli, and expression of
fusion proteins was induced with IPTG. The purified
fusion proteins and the thrombin-cleaved AF protein or
peptide were subjected to SDS-PAGE and Western blotting

20 using.antiserum.against'pbrcine antisecretory factor
(Fig. 2). Coomassie brilliant blue staining of the pro-
teins revealed discrete bands for each protein except for
the GST-AF-1 protein which manifested degradation into
smaller components. '

25 Solid phase peptide synthesis - Smaller peptides
(P7 to P1g in Table 1) was producéd (K.J. Ross-Petersen
AS) on solid phase in an Applied Biosystems peptide
synthesiser. The purity of each peptide was 93-100% as
evaluated on reversed phase HPLC on Deltapak C18, 300 A

30  using a linear gradient of 0.1% trifluoro acetic acid in

water/acetonitril.
Amino acid sequencing - Protein sequence analysis
Cer o mmeen. .was performed to.further validate the.identified. ORF...The .

pure AF proteins were run in 10% macro-slab gel SDS-PAGE
. 35, . (14) and the proteins transferred.to. a.Problot. membrane

(Applied Biosystems) by electroblotting (Bio-Rad). Spots,

visualised by Ponceau S staining, were excised from the



I solated with Wzard Lanbda Preps (Pronega) and di gested wi th EcoR1l.
The inserts were purified with Sephaglas 10 BandPrep Kits (Pharnacia),
recloned into pGex-1[err] T vector (Pharmaci a) as described by the
nmanuf acturer and trans- fected into Epicurian Coli XL1-Blue, Top 1
cells or BL21 WO97/0832| s (all three from Stratagen). rAF or rPCRSEGBR4EN €
prepared in BL21 cells when not stated otherwise (2). 15

Amplification of cDNA by PCR - To obtain the m ssing 5'-end of the
cDNA a PCR-based nethod cal |l ed RACE (rapid 14 anplification of cDNA ends)
was -performed. A nDhlléteahd ‘the Mﬁtmbh&ﬁiiﬁchaéc Brotiss Read

cDNA with an agg@,g)én at e tothe%-lécr’m% ol nit
human brain cDNA nol ecul es vva urgﬁase‘g "lf egredekion mL%mms

The '5' -end was anpPFHHRFIT dmlégﬁtﬁmﬁtems). the 5' - RACE- Ready cDNA in
two PCR anplification st®gs N—termmﬁb.ﬂgséhurén &%r ﬁ8ﬂ8|§”§ﬂ% Y, L0t he

anchor and two t e- peC| prinmers —Base 25
429-411 and B=base é%g:e%ﬂ \)%ﬂ?"ﬁhét%mlfeptly magvkegh |aminoohcﬁ.ﬂs

RACE fragment was f ‘t?ﬁsra-‘uhﬂﬁpﬁiéd,|mspect31vé&§r,tafeﬁﬁée§§eciﬂ2ﬁ:ed se-

correspondi ng pept ifiRemcand Figst 1for their biological properties. The
position of the base a q:o cid at the start and end of these

ol i gonucl eotide 30 f ragnemRP§gﬁﬁﬂ ‘[’ﬁg? OST PFRERER neegrandaic avaltabbewn i n
Tabl e 1. Porcine arfiFosbRenBapkter@hLed atiatl ther 86QieRSe of AR F.lﬂéed 1§S

tenpl et for ambi f vish@rfilgaameat glgo&g%@g n N3 in Tabl
Vari ation of the sgguence Wa%ﬁgl SO | nser?ng a#t?ﬂ’%f I?W@Pt%as
di rect ed mut agenesi SS9 TEBCT R eh et hod vari ous ol i gonucl eot i des

corresponding to poFhei 6ﬁrsﬁ8téz9&esﬁau&¥n6hesh§%dﬁéjﬂ ngeLP L&ngce
one by one of ahiai¢erd ﬁ?aﬁébﬂ&ﬁ%ﬂ hhgﬂsagglyseawgccofging to Kyte-
Doolittle (22) and might constitute a signal peptide,
15 which is cleaved out prior to exocytosis of the protein.
This interpretation is supported by fhe Western blot ana-
lyses (Fig. 3) in which the recombinant protein appeared
to have a slightly higher molecular mass than the protein
extract from pituitary gland. Some of this difference,
20 however, might also be due to the additional five amino
-acidS'in the recombinant protein constituting the trombin
cleavage site of.the fusion protein.

Example 4. Production and testing antisera against rAF

25 Antisera against recombinant GST-AF fusion pbrotein -~
Antibodies against the purified fusion proteins GST-AF-1,
GST-AF-2 and thrombin-cleaved pure AF-1l protein (=rAF)
for use in ELISA, Western blot and immunohistochemical
studies were produced in rabbits. Each rabbit was given

30 100 pg of antigen in 1 ml PBS mixed with an equal volume
of Freund's complete adjuvant; each immunisation was
distributed in 8-10 portions injected in the back intra-

., Cutaneously. Two booster doses. with 50 ug antigen.were-
injected at 3 and 5 weeks, the 1ast one without Freund's
_ﬁ”§§_zcomplete adjuvant. The, rabbits were.bled .6. days after -
last booster and sera were prepared and stored at -20°C.
The sensitivity of the antiserum was tested with a dot
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11 - No. 1). The anplified DNA fragment was cloned into

pGex-1[err] T vector by using the EcoRl site built into the anchor and
the gene-specific prinmer. To verify the sequence obtai ned by the RACE
met hod, doubl V&27/08¥3ed 5 c¢DNA from human pituitary gl andpcrsketoimin

(d ontech) were anplified with primer pair CD containing an extra
EcoRl-cl eavage site (Fig. 1b). The prinmers were desi gned to allow the

entire open reading frane (ORF) to be anpli-15 - fied. The pituitary and

brai n PCR- product spgét Cadissy} e%smAﬁ?z?Terr[fb#e%e%hed eED EF troi S Iogtew

and cloned into I as vect

sequencing and ol i § maf’begtjlrhg‘s/% dipitions, mng the antiserpecddlited | T was

used as a tenpl at el W0Gedthen siembrahet Was blocldelasezriﬁ:h b¥ bovine serum

di deexy- chai n- ternhm.;ﬂ._-gp (rﬁpboqn(i,gé Hél tlge gu(zngge version 2.0
orwar Badop quketed

kit (U S Bioc gal r n|t|
copyi ng regi ons’ of lgj& PR pT1s cﬂielwéill?nuggt rmamwnsam of
i nsert ed DNA o rponshitre Mdahltmseﬂmr MR H1oBURasIseRd1spdd Rf1tn\er €

i ormats on obt ai nageie pRAEPRKRAIRS S0 iBatdd pRRL SRk i nced N
order to avoid bastEHMhuliye followed %I%‘Mpagﬂrthm-&!—mynet hod.
Nucl eot i de sequencphasphatiec asheld pentitps bhid) tetedeBEeun (Bodltih

conpi |l ed and | VtrehH S | 5 Eas To
predict the c?ﬁlesﬁ ndi ng wgmwaﬁgﬁg%f)dd g"el(;:fl} %ﬁ%%ﬁ?@&ﬁ E’a;
codon usage of glb‘?"*tngé’ﬁt ip. thif gt eftnes was corrpar ed and gave one |arge

open reading frame. |niSDS-podyacrybamidéA guld epeetLbphoresif Wi Iamiaba Was
carried out by usepfitiaimgEil 6B3- Sghﬁga4ylamide gel electrophoresis (SDS- '
PAGE) of human and porcine pituitary gland extracts and
15 pure AF-proteins was performed in 10% acrylamide minislab
gels, esseﬁtially as described by Laemmli (4) with the
modification that bis-acrylamide as a cross-linker was
replaced by N,N'-diallyltartardiamide with the corre-
sponding molarity. Pyronin Y (Sigma) was used as a marker
20 of the electrophoretic front. Prestained molecular weight
reference were purchased from BDH. Proteins. were then
either stained with Coomassie brilliant blue or transfer-
red electrophoretically to 0.45 mm pore-size ECL nitro-
cellulose (Amersham) for immunoblotting. The subsegquent
25 incubations with BSA, conjugated anti-IgG and alkaline
phosphatase substrate were the same as for the dot blot
assay described above.
As stated above Coomassie Brilliant Blue staining
revealed no discrete band for the GST-AF-1 protein, which
30 was probably due to proteolytic degradation into smaller
components. However, in the Western blot analyses the
full length protein gave a much stronger signal than the
.fdegradated products (Fig. 2b),.The strong. reaction with .
the antiserum against porcine AF indlcated that the
35 recombinant proteins indeed have.the same immunoreacti-. . ..
vity as AF. The molecular weight of the full length pro-
tein appeared to be about 60 kDa which is higher than the



30 disc (National Center for Biotechnology Information, Bet hesda,

USA) . Mol ecul ar cloning and sequence analysis of cDNA - .
Pol yval ent antisera against AF protein frompig v\/elre used for screening
CDNA from human pituitary glands. 35 Two cl ones expressing
i mmunor eact i ve WAON(8282 | sol at ed, rescued from phage | ambdeCTSEd6n8% Oned
into the EcoRl site of vector pGex-1[err] T as described in the kit
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obt ai ned by rreanswaj_chhgom ﬁ?ﬂé’@ﬂt teitOt
| engt h of 376b (ot n thes thetlc nuc eoti de? %‘?n&é’( 9 hY -
5' -end). The tot aI recong?g Snrerambinant G$T+AB92 beesagled svith
foll owed a pol y-A t &he, nwhucallzmsoqmmrihg AFefedtdin M ahy a; ?"‘ﬁﬁ‘g@h““f' g.
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(pOS|t|0ns %%0 mas I L%%atlon roducts (Fig. 3 a) s
marmal i an AF protel ¥r deg P g. .
EI.ISA for determination of AF-concentrations - ELISA
10 assays were performed using anti-AF-1 and anti-AF-2
according to a previously described method (5). As shown
in Fig. 3b the sensitivity of the test with the crude
antiserum was between 1-10 pg protein whereas the test

with the affinity purified antibody had a sensitivity
15 between 5 and 50 ng protein.

Example 5. Northern blot analysis of RNA from pituitary
gland ‘ | '
Northern blot analysis - Human pituitary glands were
20 obtained postmortem from Sahlgrenska Hospital (permission
given by Swedish Health and Welfare Board; 2§ transplan-
tationslagen, 1975:190). To obtain RNA, pituitary glands
were extracted with guanidinium'thiocyanate RNA according
to Chomczynski and Sacchi (§6). Polyadénylated RNA was
25 selected by means of a commercial kit (Pharmacia) using
columns with oligodT-cellulose. In addition, a pool of
human pituitary mRNA from 107 individuals purchased from
Clontech was used. Five pg of each sample of poly(A+)RNA
was glyoxal-treated and electrophoresed in a 1.2% agarose
30 gel (7). After capillary alkaline transfer for 3 h in
0.05 M NaOH to Hybond N+ nylon membranes (Amersham), pre-
hybridisation and hybridisation were carrled out for 24 h
_each at 42°C., The hybridisation. solution. .contained--50% -
"formamide, 5xSSPE 10XDenhard's solution with 250 pg/ml
35 denaturated low-MW DNA and.50. pg/ml polyadenylic .acid.
o The biots were prbbed with four different antisense 28 bp
oligonucleotides comprising the positions 132-105



15 reconbi nant pl asm ds. Construction and purification of fusion
proteins - The CcDNA- cl ones obt ai ned by i munol ogi cal screening and by
PCR anplification of the entire cDNA were ligated to pGex-1[err]T.
This vector allows expression of foreign pro- 20 teins in E.coli as fusions
to the C ternWarsH8302t he Schi st osoma j aponi cum 26 kDa gl REESEIF/O1040
S-transferase (GST), which can be affinity purified under nondenat ur -
ing conditions with help of the kit provided from Pharmaci a. Briefly,
overnight cultures of E. coli trans- 25 fornet-w th reconbi nant
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the GST affinity t%{PF? %Sé‘rﬂ |%%Pﬁ§almf!%s¢wrsham) forvb@ays)ezoz
PCT/ SE96/ 01049 Expression in pituitary glandl3 Northern blot ana-

10 lyses were performed with a mizxture of four oligonucleo-
tide probes hybridising with different sequences along
the cloned cDNA (Fig. 4). The probes hybridised with a
single band of about 1400 bp in the separated mRNA from
pituitary gland. The strongest signals were obtained with

15 the human material, but the porcine materlal also cross-
reacted.
Ex le 6. Distribution of AF in sections of pituit

Species and tissues - Human pituitary glands were obtain-
20 ed postmortem from Sahlgrenska Hospital (permission given
by the Swedish Health and Welfare Board; §2 transplanta-
tionslagen, 1975:190).. Glands were kept frozen at -70°C,
except those used for histological examination which were
fixed for 24 h in 4% paraformaldehyde dissolved in phos-
25 phate-buffered saline (PBS=0.15 M NaCl, 0.05 M sodium
phosphate, pH 7.2) and thereafter transferred to 7.5%
sucrose in PBS. Pituitary glands from pigs, 5-7 months
old, obtained from a slaughter hbuse; were placed on dry
ice during transport and kept frozen at -70°C until used.
30 Sprague-Dawley rats, 2-3 months old, were obtained for
bicassay from B & K Universal AB, Sollentuna, Sweden.
Rabbits (New Zealand White) for immunisations were
Twobtalned from Lidképing Kaninfarm, . Sweden. . o B
Immunah;stochemzstry - The fixed pitultary glands
JHSSLﬂwere frozen in liquid nitrogen, and cryo sections, 7 pm .
thick, were prepared. From each sample 5-10 sections
~comprising different parts of the gland were fastened



the pGex plasm d and purifying the reconbi nant proteins or peptides

was perfornmed by neans of the kits provided from Phar naci a.

Sequence and size of reconbinant AF-proteins - To 5 confirmthe coding
sequence, the full-length transcript was i sol ated by using

PCR- anpl i fi cat WOP788208i t ui t ary and brain cDNA. Using theqivsEs®eiogsi r
C/' D, 1215 bp identical to the sequence of clone-4 (Fig. 1) was

i sol ated. The open-readi ng frane encoded 382 am no acids with a cal cu-
10 |ated nol ecul ar mass of 41.14 kDa and a chBcul ated pl of 4 9.

The AF clones-1, 2 tanthitremscepkl stfadd\e 19ld $RREGLAL- sre bl (Fig.
1 and Table 1) weredd gaedq %I pl a ect SO
that the ORF was |ﬁf% ramapevm #:EE@SIL% d'?’%‘ff‘ﬁ?ﬁ% th é??é-f"éFHsé‘anEW)

protein. The con- &no WK?“%T@TTW Gusédmpt@tﬁn)cﬂliu.utaadl : 4000~
expr essi on of If28000n ipr at Rinksd rh dibe | BT Go T gggurl 1]} ed

fusion protei ns n- cl ea,ved AF prote n or
subj ected to SO %@E fggﬁén?é? e incykptad iforr Lnhaghi ZSIC
porci ne anti secr et G’riSFhf adksline. PhC(SE:lgta%)a-cGﬂW Swiink! hABE -PANS +

staining of the pre_ 1bBuD$ r each protein
except ?or q:;gé‘?ogF i%;igﬁgﬂvtﬁlac% 50 ﬁtt) %)a‘g#}ég&éﬁaf TRRF-
smal | er conponents F1iF %ﬂ&'&@ pBB??EEBWﬁ IgubptratSaeas er
rFJ{ept i cFi)ef (Pl eﬂzz;l‘éb?g;zlzmﬁabbe 1¢°ﬂﬂﬁoprsd§15éﬁ%ﬁs“t§elle inct%bated
0ss- Pet er sen i i osys eptid
e prciry Tmafs Geilf 85ebindl €60 ol eRedit"of Bafrliozi on

synt hesi ser. The p of ea | e was
reversed phase HPL Bél 3 'égﬂgf@tl ipgubaticn atens &xf:?-ntathgrmjimny of
0.1%trifluoro acePP@ih@ﬁz-l n wat er/ acetonitril. Ami no acid
sequencing - Protein sem@fpg,@l%ygfs % f o furt
validate the i dent ﬁé\cﬂi%i ﬁ At ei %gnﬁgff 4}'%
macro-sl ab gel SDS ZEriby °“ch‘1 i e“br?ﬁ"éﬁ@st P§n§mmm1tui‘ta@r obl ot
menbr ane rppotends vy stridipdoyi th ettmuiiiistortieh Bt Rabhn iSRS |
(Fig. 5). In all specimens investigated, a moderate
number of cells in the adenohypophysis were stained; the
immunostained material appeared to be located in granules
in the cytoplasm; preabsorption of the immune serum with
20 an excess of GST-AF-2 protein abolished the signal. No
staining was observed in the posterior part (neurochypo-
physis). ’

The distribution of immunoreactive material in the
pituitary gland demonstrated solely intracellular distri-
25 Dbution of AF in secreting cells of the anterior lobe
’ (adenophypophysis). The proteins emanating from this lobe
include growth hormone, thyrotropin, corticotropin, pro-
: lactin and luteinising hormone. The passage of these hor-
mones from intracellular localisation to the vascular
30 system is triggered by releasihg factors produced by
neuroendocrinic cells in the hypothalamus.

Example 7. Biological activity of rAF. . O

| Antisecretory activity - The antisecretory actlvity

35htﬂwas measured in a rat intestinal loop model previously. -
described (9). A jejunal loop was challenged with 3 ug
of cholera toxin. Either different doses of purified



visual i sed by Ponceau S staining, were excised fromthe WO 97/ 08202

bl ot and the
PCT/ SE96/ 01049 14
first 20 am no acids of the proteins were sequenced by automated Ednan

degradati on on_an _aut omati c sequencer (Applied Bi osystens).
Thg N-ter mi nal WO2HRes of clone-2 and clone-3 5 were det OTSEEN104Md
shown to perfectly match am no aci ds 63-75 and 130- 140, respectively,

[ th ot her
the predicted se- guence (Fig. 1). Conpari son w
g]; ot ei npsequences avai l abl e from GenBankl? eveal ed that the sequence of

rAF (Fig. 1) 10 ISFHmPghﬁteihéﬂdrlﬁBS R%bh%r@ﬂ@ s * 4§ec%£9588¥ ”C§%$afo be

been report ed. t ten.r ues protel
rel ati vgl y hydrop hobies en ana TS S &?‘ﬂ e¥3 TgKia. The W@b@lﬂ:mfe (22)
and might consti tuF@eaa§F@WA$a1iﬁ!7ptﬁldad is thbl tﬂirtestieia&aledpouh Pt P rygd 0

Vestern bl ol ange eorlVase (B s) EuToR) Endh B o eﬁsgﬁi”ed?%tytéeed

Western bl ot a I in whicht
appear ed [% hie2% i? %iﬁ‘gﬁa% FrﬁPGELﬁaRLSBaS@St haﬁdtﬁ@rpﬁmmsn-

20 however m ght
extract from pitui Fa¢9lg$%7€ys-'i$om§ &het Aasadi f f er ence,
al so be due to the addisisdvyicdlvactivity of pﬁ.%} Liah %nagt

cl eava e Si
protein Constltutlggt£$§%§r(¥ﬂ¥ﬂ& bure rAF p%%tein of clone—l produced in

E.coli was tested in a rat model. The capacity of the

10 rAF to inhibit intestinal fluid secretion when injected
intravenously 20-30 sec before intestinal challenge with
cholera toxin is shown in Fig. 6. In control animals
injected with buffer only, the cholera toxin caused a
pronounced secretion, 412+9 mg fluid per cm intestine.

15 The pure rAF caused dose-dependent inhibition of the
cholera secretion which was significantly different from
the response to the buffer (p<0.01, n=6). Nine ng of
clone-l protein is sufficient to reduce the response by
34%, whereas 44 ng (1012 mol) and 220 ng reduced it by

20 46% and 78%, respectively. The biological activity of
recombinant AF is greater than that of any enterotoxin -
known to us and greater than that of any intestinal hor-
mone or neuropeptide modifying water -and electrolyte
transport. Moreover, the level of activity of human rAF

25 in rat is surprisingly high which probably reflects a
ubiguitous structure conserved in TAF molecules from
different species. This hypothesis is supported by the
cross-reactivity between human and porcine material
obtained in the Western blot and Northern blot analyses.

30 The capacity of 0.5 pug of TAF to inhibit intestinal
secretion when injected intravenously 20-30 sec before
and 90 min after cholera toxin challenge was compared
(Fig. 7). Both administrations gave. Significant
1nhib1tioh compared to control animals (p<0.01, n—6).

: . 35 | Thus, .in contrast ‘to . natural AF,. the recombinant .protein
o was also efficlent when given after toxin challenge which

make rAF useful for therapeutic treatment of diarrhea.



Exanpl e 4. Production and testing antisera against rAF 25 Antisera agai nst

reconbi nant GST- AF fusion protein - Ant i bodi es agai nst the purified
fusi on proteins GST-AF-1, GST- AF-2 and t hronbi n-cl eaved pure AF-1
protein (=rAF) for use in ELISA, Western bl ot and i mmunohi st ochem cal
studies were NNOWM2E in rabbits. Each rabbit was given 30 RCUSESG/OHMY
antigen in 1 m PBS mxed with an equal vol une of Freund's conplete
adj uvant; each i nmuni sati on was distributed in 8-10 portions injected
in the back intra- cut aneously. Two boos®8 -doses with 50 [err]g

anti gen }Nere . i nj ect®qigatra® aagd ﬁ#&;ﬂﬁﬁeéﬁgﬁdgaibaﬁﬁgdﬂé H%}égsﬁi%%%g't Zr
and serh vere pr opiien ey BRkEnIE" 6 bl 120b VWhilh was caienepdor ( he
anti serum was t estktRiaheier@oftoxin. The rAR\@=g7e,48P62 induced 20-30 sec
PCT/ SE96/ 01049 ‘before or 90 min after the toxin—chaiie?ﬂf. in %&St gsi%y'
GST- AF-2 was appligd gn an E*% PI %ogéaslé ulrose _menbrane in-1/
dilutions, and>the arti st Mk PRFRJ groups) ghfainpd snsigndficans
bl ocked wi th 1% boedustemef the fluid sbcretisa) cbm9£§1ao ﬁbg?:&%:@ts)g_oi 16
ant i GST AR D00, B89} ho fedbolcd el BBHetlhod nefesn. ihg; tro
al kal i ne phosphat &8 GHUREr e d04B LERERIMENA, Fuggests thatmdiodsosgtive
fol | owed by 5-br ofteigraloadministydtion and might be used as an addi-

10 tive in animal feed provided that no serious side effect

is obtained. )

In the Examples described above, the rAF was produc-
ed in Epicurian Coli 'XL-1 cells. In these cells much of
the produced rAF was degradated into smaller peptides.

15 When rAF was produced in BL2l cells only a small portion
of the rAF was degradated while in Top 1 cells no degra-
dation was observed. Surprisingly the biological activity
was proportional to the extent of degradation, i.e. more
degradation resulted in higher activity. Therefore

20 various shorter fragments were produced in order to test
for their possible biological activity.

As shown in Table 1, these fragments were tested
intravenously prior to cholera toxin challenge in the
same way as described above for the intact rAF. The pep-

25 tides expressed by clone 2 and 3 tested in amounts of
0.1, 1 and 10 pg had no effect on the toxin response. In
contrast one microgram of the peptide expressed by the
RACE fragment (clone 4) had a pronounced effect. A lot of
shorter constructs were made from the RACE fragment and

30 expressed in pGex~l-lambda. As shown in Table 1, the
active.site was found to be situated between amino acid
residue 35 to 51. In order to determine more exactly the

_active site three small peptides.were.made by solid phase . - -
peptide synthesis. Two of them were active, peptide 35-46
35 _ (P3) and peptide 35-42 (Pl); the latter octapeptide- . . ... .-
. IVCHSKTR (Pl) was active in a dose less than 1 ng being
almost as active in a molar basis as the intact rAF. In



phosphate and p-nitro blue tetrazolium (Boehringer 10 Mannheim. The

estimated limt for antigen detection was about 1 ng in this test.
SDS- pol yacryl anm de gel el ectrophoresis and i nmuno- blotting -

SDS- pol yacryl am de gel el ectrophoresis (SDS- PAGE) of human and
porci ne pitui War%jA80und extracts and 15 pure AF-protei ns RGISEA49r ned
in 10% acryl am de m ni sl ab gels, essentially as described by Laenm i
(4) with the nodi fication that bis-acrylam de as a cross-1|inker was
replaced by NN -diallyltartardianmde with t&k corre- spondi ng

nol arit ronin e t
el ect Iro%hof%a]t | cI f rcm{%tiwét g@%ﬁéﬁ? Lﬁ%ﬁmﬂig {’ﬁxftsgp (H) ex%atgﬁcre’owere

purchased from BDI§ s ‘Ph’é’h ‘doses be‘é?’?%rlsftgalaﬂ’@d 1@ pg- Coonassi e
brilliant blue or tran®fpeptide xlvcx:ptgadant coph@spcbndiaid M:ot Qh@ HBman

pore-size ECL mtrg-a ent P1C éﬂz‘éﬁ L N The
subsequent mcgg‘a I on ?\H:I#IBSA conj ugate ant%:ﬁ%% gg%il?gﬁ
phosphat ase su st MAVE gﬁ@“sﬁﬁ‘é‘i‘é&e‘? &Y Bhte direstrd mutagenastayand
descri bed above. tested for Biologicall aledyei6ponOchiprfdr Wagnh1Eb Ukade

st ai ni ng | t d he GST- 1 protein, y\/mch
30 was probably ?ég%!te(;&gp??%tego ﬁtsﬁcgb egra&L? BRETHID %% él'?lese studie
conponent s. Homeveﬁ“ggieﬁtﬁﬁet%s ellpwing chanoescandfpr deletiofgk| | ength
protein gave a much st gndgsrIsegmmdnd han the degradated products (Fig. 2b).
The strong reggtion Wkl j5 g, rid}e@Nti serum against porcine AF indicated
that the 35 reconbi nan& proteins i ndeed have the sane i nmunoreacti -
vity as AF. The nol ecuf8r ®efght U anatheg pewralk pmgng: acid  tejn
appeared to be about 684kba ®hoxlnai s hi gher than the

~ Table 1
Code Oligonucleo- Peptide** Inhibition of cholera
tide* ) secretion¥**
pmol ED50

N1 63-301 1-80 + 4

N2 168-301 36-80 + 6

N3 168-215. 36-51 + 3

N4 122-170 21-36 -

N5 =~ 186-269 42-69 -

P3 S.P.S.%%%% 35-46 + 7

Pl S.P.S. 35-42 + 5

P2 S.P.S. 36-41 -

15 -

* Position of the basepair in SEQ ID No. 1 which was
expressed in the construct made from the AF cDNA and
pGex~1-lambda

%k Positions of the amino acid-residues (SEQ ID No. 1)

20 in AF at the start and end of the synthesised pep-

tide.
*%* Iphibition of cholera toxin induced fluid secretion
. An a ligated rat intestinal loop;.the amount. (pmol)
‘causing halfmaximal inhibition (ED50) is noted for
25  active peptides. .. . ) N
**** These peptides were produced by solid phase syn-
thesis.
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16 true mol. wt of 41139 Da estimated fromthe amno acid _

conposi tion. Furthernore, the proteins were .also i muno- bl otted and
probed with antiserum rai sed agai nst GST- AF- ~ 2, which bound to the

t hronbi n-cl eavP PR ns (Fig. 3). 5 Ant i serum agai nSPCT/SEv6MIB4m ant
GST-AF-2 reacted with the naturally occurring AF protein of an

appar ent nol mass of 60 kDa, and with sone srral | er conmponents, proba-
bly enzymatic degradation products (Fig. 3 a)2 . ELISA for

deterni nation of AF- conamet effeatsos ﬂ#% L‘Q}fé\ﬁgglﬁo%,gcﬁriﬁ g, %ﬁ%{%ing :
1AL o s, v Y AR U G ek e
anti'serum was bet weai! %{9 E@tﬁrﬂﬁ@rpmmd withe@t5 pg ofMitokihh® from
affinity purified mﬁodmdﬂﬂﬂﬁddﬂfﬁwﬁlé'ﬂdV alzﬁ thgf%ngn nrﬂ%?tgﬁa?ﬂyld

rotein. qrgg} Nort hern, bl ot anal ysis o
8| and Nor t Rer i %f Shalyepere ed 153/?!‘ gr§ hoursis tespectively
obt ai ned post nort erhl0 dmlgah‘agsénsﬂmlf-lcmq)lﬁml TaRS fh SSdcH roupgkréé

81 D¥a
Swedi sh Heal th and 108 gt 8 £BeAF dintrdvetbiy ?n act at on& n, 197§ 190) .
To obtain RNA pi tlil tarex %hano_? Wer e extract nF{}ﬁ?'
t hi ocyanate RNA accGrarng ReHE )ﬁ%"ﬁi"&ﬁdpﬁc@ﬁf%ﬁs BPohymdkny! at ed

RNA was 25 sel ect &ftey kédhingfthe mmertheallobbs b 1Bectbalshiy and

lums with ologodhecalibghess-3 |dhn f Io@N human tary
‘r:ringnProm 107 i ngl g duak\fE p chasedzimrilom %P&?%%mfﬁgéﬁn ?ﬂe\é‘?er(rj] g
of each sanpl e of po y( Rﬁﬁo x%r?rmmoebécinoﬁhaese

in a 1.2% agarose thick sections by use of a Leica cryostat. The sections
were stained to demonstrate alkaline phosphatases by
enzyme histochemistry. Alkaline phosphatases are express-

15 ed by the intestinal epithelial cells and the staining
allows an assessment and of the integrity of the intesti-
nal epithelium.

The results revealed (Fig. 9) that the control rats
developed extensive. damage of the intestinal mucosa:

20 after 2.5 h shedding of epithelial cells from the basal
membrane was observed together with necrotic tissue,.
whereas extensive bleeding was observed after 5 h. In
contrast, animal treated with rAF developed no shedding,
necrosis or bleeding. The toxin A-induced fluid secretion

25 was also inhibited from 199+4 to 137+5 mg/cm after 2.5 h
{p<0.01) and from 42143 to 203+6 mg/cm after 6 h (5 rats/
group, p<0.01).

A similar experiment was performed with 0.5 ng of
the peptide IVCHSKTR (=P1l) replacing the rAF protein. The

30 octapeptide achieved the same effect on toxin A-induced
intestinal inflammation and fluid secretion as shown in
Fig. 9.

... Toxicity - In order to. test the toxicity.of rAF it

was injected in a high dose, 50 pg per rat. No obvious
35 _ toxic reaction was registered during an observation ...
'~ period of one week. |



30 gel (7). After capillary alkaline transfer for 3 h in 0. 05 M NaCH

to bond N+ nyl on nenbranes (Anmersham, pre- hybri di sati on and
hyblr_|iydi sation \>//vere carried out for 24 h each at 42[err]C. The .
hybri di sati on sol uti on contai ned 50% f ormam de, 5xSSPE, 10XDenhard's
sol ution with WOO7P&PF g/ m 35 denaturated | ow MV DNA and SPCISES¢d4y]

pol yadenyl i c aci d. The blots were probed with four different antisense
28 bp ° oligonucl eotides conprising the positions 132-105 WO
97/ 08202 ' - 23PCT/ SE96/ 01049

17 (pri ][rerhE) Exditp1278. l(_nﬁcﬁ?gi@\?l 4481 géé (¢ i 0By GT .xal_@d ! 83?]::_-_806
' the s CFI .
\(MP'[ Ihnf[arer lr;? ngl t rané&g& (Boehri nger Mannheim plus [[err] P] ddATP

( Arer sham and 5 Bor pried bto evaluate tmaseg?é@e rggn@)r onl \eglep {—.u@ag%ﬂm_lnn
DI | e s i o (0 Gl
ﬁ;gerf: Imran VP (Aﬁer ﬁgﬁ)agﬁ’ gdye was PerfOE@pﬂ asxionding potaipmey gl and
- Northern bl ot anxionslqummmbar (Ed) WitHe @xferimbAt Ofad Ot -

he’cl oned ¢ Perfouhol o ReBSribad dhnis) 1 baRdtE 0 (o and ot

%

ro

;Bguflgzgg EENﬁn fhggse%é?%ihxﬁhﬂﬂ%&eppyﬁ1lnjeC?iQQMQ£amﬁngahdr fidneholera

strongest signals Wwexinothalfebes Howtber) o eriNa Bicebkdbn il ﬂé&"sured

por ci ne naterlﬁ¢ abaf 66 4Rfn after toxin challenge Evans blue dye, 1 ml of
a 1.5% solution in PBS, was injected intravenously. The
dye was allowed to circulate for a 5 min long period.
Thereafter the rat was subjected to transcardial perfu-
sion via the left ventricle - right atrium (using a

15 peristaltic pump [Cole Parmer Instruments, Chicago, Ill.

' USA]) with 200 ml of 4°C PBS/Alsevier's (1/1 ratio) solu-
tion during a period of some 150 sec, performed under
ether anaesthesia. This procedure was undertaken in order
to remove all of the EB present in the vascular system,

20 leaving only the EB in the interstitial tissue to be
detected by the formamide extraction of the dye.

The results in Table 2 demonstrate that CT-challenge
significantly (p<0.00l1) increases the amount of EB that
can be extracted from the intestinal tissue with some

25 43%, while an intravenous injection of 1 BrT prior to
cholera toxin challenge prevent this increase, i.e. the
amount of EB extracted from the tissue in group 1 (con-
trol) did not differ from that in group 3 (1 rAF + CT)

30 Table 2
Group Challenge ng EB/g % increase of
int.tissue x 10-07 EB-konc
1 PBS+PBS 6 29.3+1.0 -
2 - PBS+CT 6 7 51.8%L.3 - T A3 (p<0.001)

3 1rAF+CT 6 29.6+1.5 0 NS




r eact ed. Exanple 6. Distribution of AF in sections of pituitary

gl and Species and tissues - Human pituitary glands were obtain- 20 ed
postnortem from Sahl grenska Hospital (perm ssion given . by the Swedi sh
Heal th and Wl fare Board; 2 transpl anta- tionsl agen, 1975:190). @ ands
wer e kept froZ¥%aQ9408202/0C, except those used for histol o@CTSE601049
exam nation which were fixed for 24 h in 4% paraf or mal dehyde di ssol ved
in phos- 25 phate-buffered saline (PBS=0.15 M NaC, 0.05 M sodium
phosphate, pH 7.2) and thereafter transferred 2 7.5% sucrose in PBS.

house, were placed % re& gf du# ﬁﬁoran gort and rozen at -70C

until used. 30 Spr 8\& WREpsPEten RERS ﬁ?cﬁvméﬂé@t dpnthe fgmall

bi oassay from B & Kiohestinel apnd irSothes rdumesp&wﬂﬁl plexus Bﬁbbbléeﬁé\leﬂom

Zeal and Wite) for nsex\@{ £0 L| dk
Ll:ﬁgumhﬁai.bﬂn’rrun |st oc Qﬁ gzegi Hggﬁgﬁ??’ar y

Kani nfarm Swed eg ems ry -
ro

gl ands 35 were shallenge ¢ith Fholegs, toxia, cw-'y@'l At mmbpui previons
t hi ck, were prepar edregtmentach mwaéwiehspptqmsmlg .conpri sing

di f ferent parts of the gbROaYELE: fetisCNEde perfonﬁwzn {'198%#{: QYA JeY :

PCT/ SE96/ 01049
slides. The secti on¥aker SPHRGURRAYIe Aats, . weighing 350 g, were starved

for 18 h prior to the experimental procedure, but had

10 free excess to water. The rats were used in groups of
six. The peptide Pl, cholera toxin (CT), and PBS were
administrated according to Table 3.

Pituitary glands from pl 9he 5e§u1@é‘t§l'§>wn in Eigs Pé’ta{d‘ ghétééé‘&ghter

Table 3
Group iv ing.l¥ po.inj.* iv.inj.2%
A Pl cr EB
B PBS . cT EB
o PBS PBS EB

15
* P1(iv.) injection 1 were given in a volume.of 2 ml PBS,
the peroral (po.) injection were given in a volume of
5 ml, the intravenous injection 2 consisted of 1.5 ml
of 3% Evans blue dissolved in PBS. Ether was used for
20 anaesthesia during the performance of all injections.
The i.v. injection of P1 (0.5 rg) or of PBS were
performed 10-15 sec before the peroral challenge with
100_pg CT or with PBS; 60 min after the peroral chal-
lenge, the rats were anaesthetised with ether and inject-
25 ed iv. with Evans blue. The dye was allowed to equili-
brate for another 30 min, whereafter the rats were again
anaesthetised with ether and perfused intracardially via
the'left_ygggggglenwith.250yml~of.Aisevers-solution/PBS =
50/50, in order to remove all dye present in the vascular
'30_ system. After this perfusing treatment, performed-during -
some 2-3 min, the fluroescence registrated should repre-
sent dye present only outside the wvascular system.



fat-free dried mlk and incubated with primary rabbit antiserum

(anti-GST-AF-2 fusion protein) diluted 1:4000- 1: 8000 in a humd
chanber overnight at 4[err]C After rinsing 5 in buffer, the specinens
were incubated for 1 h at 23[err]C wi th al kal i ne

phosphat ase- cCU@pPUeA22d sw ne anti-rabbit I mmunogl obul | IPETHEANI4E 1: 50
(Dako A/S). The i mrmunoreac- tion was visualised with phosphat ase
substrates as descri bed el sewhere (8). Control sections were incubated
10 with i mMmune serum absorbed with an exces%5of GST- AF- 2 protein or

with all incubation stggg s%&fﬂtaﬁ&'% e EBH¥ dsMi %S StYTbution of

Di stribution of AFlnsctlgnf |tU|targg
AF in sections of SRERARS PR ﬁ?f)e'? € V\,agds?m%qp%qqqtzons,
i nmunohi st ochemn c8l punethickuesere pre(;iazgd.Swhel sectiompawirecair-dried

investigated, a nagar abinted iﬂ%léﬂe-@éhjtélhg%é hﬁa%ﬂ&@éé‘gﬁggy%ﬁ wer €

stai ned; the I mmunost al ned materi al pear in granul es
in the cytopl a8m SBPEARBE, PEFRnvifved dn ﬁTTEﬁé%éh‘l‘ﬁWﬂ%@ mAATARERRS, of

GST- AF- 2 protein abdhgshefilber scautainatifon identicaDity that abs@r¥sd in the

posterior part (”%HBBQMEH-emlttecP@fﬁlqi)e The distribution of
| mmunor eactive nmateri al pI o tar ‘gl and denonstrated solely
intracel lular distri- 'gge 5%?'1”0?\5 dm EI-"QFn]-Qe%Wa t}hfemansiretet Hoatirthe i or

| obe (adenopl}popbrseny . ifftengirtyt ¢whitenBobéury g &P bhissmi DOE mag-
i ncl ude grow Iﬂohogﬁg{i@e gﬁyﬁg{:ﬂag@ sn%g_gt iﬁg&ég&g (P;H[ﬁcq) 20) & amIiaft | g, and

| ut ei ni si ng hor none. assa
intracel lular | ocBIlF§HF| ghoroidens (Fdg i) 3tn gyaund (P P-F’ggeﬁ;'écp':bl/
rel easi ng factorsapdoGUPBS by + PBS\@a)eeCdmpared Ctes etHes Hight BEuorescent

hypot hal anus. ntéﬁéfﬂ?#eiﬂ thé M09 Gake Q-E{.ﬁé’ '%é’ »%Sur A in ¢ Blexus

Antisecretory actiyvit he anti secr et oré was “eas
rat intestinal | o&B°ﬁBa€Puﬁr%Q|%’if§+PyB (PBYed¥rt HeW I(‘Qb thej spandts| oop vvas
chall enged wi 18 3cllearly demonstrate that injection of the octapeptide

prior to toxin challenge inhibits the CT-induced extra-
vascular penetration of Evans blue. The results suggest
that this holds true not only in the vascular system of
thé small intestine, but also in the plexus choroideus of

20 the lateral ventricles of the brain.

In conclusion: the effect of intravenous octapeptide

IVCHSKTR administration inhibits cholera toxin-induced
extravascular penetration of Evans blue in the small
intestine as well as in the plexus choroideus in the

25 central nervous system. Thus, the action of rAF and its
peptide derivatives is not confined to the small intes-
tine only, but influences also the permeability of blood
vessels in the central nervous system. These findings
indicate that rAF and its peptide derivatives can be used

30 to reverse pathological intracranial pressure, pressure
alteration in the middle ear and various forms of
permeability changes in blood vessels.



of chol era toxin.

PCT/ SE96/ 01049

Ei t he

r different doses of purified WD 97/ 08202

AF-1-proteins or PBS (control) was injected before

or ~after the challenge with cholera toxin. The wei ght of the .
accunul ated fluid in the intestinal loop (ny/cm was recorded after
five hours. Eaw9mEs202eparati on was tested 5 in at |east SIPCTISED&01049
Fisher's PLSD was used for statis- . tical analysis of the data.

Bi ol ogi cal activity of rAF protein - The biol ogical activity of the
pure rAF protein of clone-1 produced in E6 coli was tested in a rat

nodel . The capaci t)hﬁ;f
when i njected ﬂnr
cholera toxin is SKB

buffer only,

t he chol er mbdXISIci;aLm @80, 119;4L9119mnced secreti on,

fluid per cn1intes; E
chol er ec
t he response to5the bufM@ier&Qrcnlontng aNﬂabongmmﬂy manuadlopg 1.pdetein

of the
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Fig.

la and continued on Fig. 1b. Nuclear acid seguence

~.and deduced amino acid .sequence of the new human protein.

The confirmed amino acid sequence is underlined.
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lc. Horizontal map showing cloned.cDNA and oligonu-.

cleotide primers.
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known to us and greater than that of any intestinal hor- none or

neur opepti de nodi fying water and el ectrol yte transport. Moreover, the
| evel of activity of human rAF 25 in rat is surprisingly high which
ptobably reflects a ubi qui tous structure conserved in rAF nol ecul es
from di f f WaIWeszReci es. This hypothesis is supported by PEEISE6/01049
cross-reactivity between human and porcine nateri al obtained in the
Western bl ot and Northern bl ot anal yses. 30 The capacity of 0.5
[err]g of rAF to inhibit intestinal secr &% en when injected

i ntravenously 20- 3gsgecapef Qf&massi@“ﬂr%.’ {4k il %Q%e{:%xé Xl anglhenge
f

was conpar ed (Ei g 7% :E n| strations gave s
i nhi bition conpar e8™® de B nd imeunchl °ﬁﬂpbe§5withu3ntisenaont r ast

to natural AF, theagemblmz.rm AFei(B). LaN®s wiltiD upblch b8 Nhuhigs Honen
after- toxin challeeggn i &Eathioddilsy u for.d-hecapeutic treatnent
of diarrhea. %M‘Q?é 082002 riBUee0Be 5 k1 dd oI REBRML &S proteins
PCT/ SE96/ 01049 F-1 -3, whereas lanes)gith primed Buwbens]) g r AF

was injected in a @ontaim thmEusion proteins clesvadle widhethrohs M8l tO the
| whi ch h AF t
oop which was c aiabf&&i’.ihr weidﬂtt %e‘:‘fl&%ﬁ{,?se r(q%()He (Pﬁ}s nréﬁ%}/\/as el

i nduced 20-30 sec mn a B g.
8it 5 is shown tFa® G&Tdﬂﬁsloﬁ‘ﬂ%ﬂ%@r@@gnﬁsmmly degradedt i on

of the fluid secr ebubntmmmnbmtcanhlyéss showsP o819 1th8-8dtedl3on of a

di fference vwasy@bseayech H5iue Hrdedint Yha spontaneous thrombin cleavage
product. There is a 26 kDa product in the GST-AF-3 pro-
tein, probably the glutathione S-transferase-tail that
has been independently expressed.

15 Fig. 3a. Western blot using antiserum against recombi-
nant protein AF-2. To the left, porcine (P) and three
human (H1, H2, H3) pituitary glands; and to the right,
the three recombinant proteins AF-1, AF-2 and AF-3 (see

Fig. 2) were applied; in the centre the molecular weight
20 standard (R).

Fig. 3b Enzyme linked immuno-assay (ELISA) of rAF using
crude antiserum and affinity purified antlbodies raised
in rabbit. )
25
Fig. 4. Autoradiogram of Northern blots of RNA from a
human and porcine pituitary gland (p = pooled and
i = individual material). Five ug of purified mRNA was
applied in each basin; 3'-end 32p-labelled oligonucleo-
30 tide probes were used and the autoradiogram developed
after 7 days.

._;Fig.j§"y_ Cryosections of adenohypophysis stained with
antiserum against recombinant protein GST-AF-2. A. Sec-
35 tions incubated with immune serum showing scattered cells . .
with varying degrees of positive immunoreactivity (solid
arrows). Many cells completely lack sfaining (open



test groups. This experiment suggests that rAF is active ~after oral
adni ni stration and m ght be used as an addi- 10 tive in aninal feed

provi ded that no serious side effect i s obtained. _ In the
Exanpl es descri bed above, the rAF was produc- ed in Epicurian Coli XL-1
cells. In theswoow#s®® nuch of t he produced r AF was degr aHaT/SE96IONG4D

snmal | er peptides.. 15 Wen rAF was produced in BL21 cells only a snall
portion of the rAF was degradated while in Top 1 cells no degra-

dation was observed. Surprisingly the biologi28l- activity was

proportional to therecwent 8f §€9ié‘ﬁ3§é&1¢:ds o ﬂniﬁﬁub?té’fq{i ay|

resulted in higher activi t& bThef';e%ore vari ous s er fragnhen s "Rer e
roduced in order tO 1esPT HE TR SECERE| ef preromnanty Prpkrip GST-
Rs shown in Tabl e AF-{he¥hefeaisem sspmiefibestaﬂnmg of Ry RaUsl.ycpahdr to

chol era toxin chal |lﬁ”9..%r§8rtﬂ§ £iSR y 2Fone %&Qﬁ@lg%{’%v &%Ofﬁﬁ't'"g’gmunts

I ntact rAF. The_pe des expresse

of 0.1, 1 aﬁg %G%FP?g%ﬁP%ﬁ&tstéﬁn#m ebHxthe reansioordoe talls,
contrast one m crogr ammatléthe, pepélmg&apw@ased by the RACE fragnent
(clone 4) had a pronounced effect. A lot of shorter constructs were
made from the RACE fragrrent and 30 expressed in pGex-1-lanbda. As shown in
Table 1, the altiBve®si t PARCHEMd e51pity | of mamerbdnaptnpaotetn RR-d

residue 35 to 51. testidgrinkibitssnice dniauersxe@iiﬂ-iﬁlﬁ:ced fiﬁi&VSeé:':é-e

three, small pegti we ?:IB%] % SiS. \
of them were agtel vgqggep??%a@%?%%gf giﬁ?ﬂéﬁ%’%e iﬁ’ge&%e P%‘ r?‘F%
| atter oct apepti deROUsSly\AncraR (thmee g oft chelera taidse wassinjaated ng
bei ng al nost adntot aMeintestiNNIANIRDS 8fbsr {Hifrd Hirls +AE abBumulated
: fluid (mg/cm intestine) in the loop was measured. Each
value represents the mean + S.A.E. of a group of six
15 animals.

Fig. 7. Biological activity of intravenously injected
rAF-1; 0.5 pg of rAF was administrated 20-30 sec before

or 90 min after challenge with 3 ug of cholera toxin in
20 an intestinal loop of rat.

Fig. 8. Biological activity of intraluminarly injected

rAF-1; 3 pg of rAF was injected 20-30 sec before or

90 min after challenge with 3 pug of cholera toxin in an
25 intestinal loop of rat; the rAF was injected about 5 cm

proximate to the loop in which the toxin was injected.

Fig. 9 A (x 2.5) is control (PBS) loops showing cellu-
_ lar debris in the intestinal lumen (L), but no staining
30 of the remaining mucosa, which suggests a total destruc-
tion of the epithelial lining. B (0.5 pl of P1 prior to
toxin challenge) shows a clearly delineated epithelial
' lining forming villi, suggesting a conserved.and normal -
intestinal mucosa. L = intestinal lumen. Bars = 500 pm.
35 C (x 10) shows the destructed.mucosa. in the PBS-treated -
| .éontrol group, and D shows the corresponding mucosa in
the experimental (Pl-treated) group. The black arrow
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21 contrast a shorter hexapepti de VCHSKT (P2) exerted no - effect
when tested in doses between 1 ng and 10 pg. A pepti de
Xkerr]VCX[err] X[err]KX[err] R corresponding to the hunman fragnent Pl
but with certWOP7@8RAges and/ or deletions, 5 have al so beerPQIVSEd6/eI9dd by
site directed nutagenesis and tested for biological activity.
Conpari son was al so nade of sequences from bovi ne and porci ne cDNA.
These studies suggested the foll ow ng cﬁ@hges and/ or del eti ons:
Xerr] is | or no _ Xlerr]l.is S, L
or anot her neutrarsgﬁgﬁda%e?uzhﬁﬁkhel§ait&fil g’ LET'o%aﬂsna Jroina,
Table 1 Code™™ (T i iRt S m“°°%pt9wmqw pPiLnb et ftheh simvmt

ti dle* 50 " cells. Barssecil®0i pm¥ ;_E (x 25) shows the destructed

prol - -

168. 301 3:guc<§§a 344 the control ( 18155 'l]-\?atedf 6GTYR, and F s%ogg 81
+ 3 5 hmporraigpqgﬁyg magnificg@;qn;from a_ rat sylgjectefisto®d
42- 69 ] PBreatmigrit $rivr to toxidichfilenge.*Bars = 50 fim. Pl
S.P. S 35 42 + 5 P2 S.P. S 36-41
- 15 i on of the basepalr in SEQ ID No. 1 which was
expressed in the 1 riftt  EYaes: Phue (Hauoneseenpeadd jejunal specimens

pGex- 1- | anbda from three groups of rats treated with cholera toxin (cT)
10 or control buffer (PBS); pretreatment with antisecretory
peptide Pl or control buffer (PBS). LP = lamina propria.
Black arrow indicating epithelial cell lining; open arrow
head indicating crypt cells. Bars = 100 jm.

15 Fig. 11 Evans blue fluorescence in plexus choroideus
specimens from the rats shown in Fig. 10. Bars = 50 pm.



*% Positions of the amno acid-residues (SEQ 1D No. 1) 20 in AF at

the start and end of the synthesised pep- tide. R
I nhi bition of cholera toxin induced fluid secretion " inaligated

rat intestinal Iog_)p t he amount (pnol) causi ng hal f maxi mal

i nhi bition (EDN9%/82Qoted for 25 active pepti des. PCT/SEYG/TT0a%s €

pepti des were produced by solid phase syn- t hesi s. WO

97/ 08202 PCT/ SE96/ 01049

22 The% ﬁé gtIQFon|nflam*rat|oﬁ|ﬂthe|ntest|nal

mucosa was also te rat intestinal |oop nodel. . Thus, 20 rats

were chal l enged v¢g BoGuo® 4 err]Jg of toxin A from Clostridi umdifficile
yred after 2.5 and 5

racerved ToC 100 WENCE LENEH, 18 bt oy e%’?f‘ii the chal o
r i v
| enge; the other fﬁh BS buffer as control. After killing
the rat, the oo%ﬁ,o 6EDN 15%?:??%5 out, and 10 the mddle 2-3 cmpart of the
| oops were froz r ce. The frozen speci nens were then sectioned
p E%L@t'u ¥YPE: ﬁggh : !
[ The sections

(10), and the inf kmpmeanx%cﬁédﬁak qu %B
TS ge

in 8 pm th t £ BXG OfiunL €l ca cryostat.
were stained to Gm@téggamﬁ?ﬁwi Oﬁi‘mﬁa@z‘;@ap&’ enzye
- 15 dbythelntestlnal

hi st ochem stry. Al kal i ne phosphatases are_expr

epithelial cell sgamgkeshe adn69it8%1208 bp mature protein
from 1289-1295 bp poly(A) signal sequence

AATTGGAGGAGTTGTTGTTAGGCCGTCCCGGAGACCCOGTCOEGAGGGAG

GAAGGTGGCAAG ATG GTG TTG GAA AGC ACT ATG GTG TGT GTG GAC AAC AGT 101
Met Val Leu Glu Ser Thr Met Val Cys Vat Asp Asn Ser>
5 10

GAG TAT ATG CGG AAT GGA GAC TTC TTA CCC ACC AGG CTG CAG GCC CAGC 149
Glu Tyr Met Arg Asn Gly Asp Phe Lev Pro Thr Arg Leu Gln Ala Glm>
15 22 . 25 -

CAG GAT GCT GTC AAC ATA GIT TGT CAT TCA AAG ACC CGC AGC AAC CCT 197
Gln Asp Ala Vol Asn Ile Vol Cys His Ser Lys Thr Arg Ser Asn Pro>
3e 35 T 40 45

GAG AAC AAC GTG GGC CTT ATC ACA CTG GCT AAT GAC TGT GAA GIG CTG 245
Glu Asn Asn Yal-Gly Lev Ile Thr Leu Ala Asn Asp Cys Glu Yal Leus
50 S5 68 -

ACC ACA CTC ACC CCA GAC ACT GGC CGT ATC CTG TCC AAG CTA CAT ACT 293
Thr Thr Leu Thr Pro Asp Thr Gly Arg -Ile Leu Scr lys Leu His Thr>
65 7@ ' 75

GTC CAA CCC AAG GGC AAG ATC ACC TTC TGC ACG GGC ATC €GC GTG GCC 341
Yol Gln Pro Lys Gly Lys Ile Thr Phe Cys Thr Gly Ile Arg Val Alo>
&0 85 %

CAT CTG GCT CTG AAG CAC CGA CAA GGC AAG AAT CAC AAG ATG CGC ATC 389
His Leuv Ala Lev Lys His Arg Gln Gly Lys -Asn His Llys Met Arg Ile>
95 100 1e5

ATT GCC TTT GTG GGA AGC CCA GTG GAG GAC AAT GAG AAG GAT (TG GTG 437

Ite Ale Phe Vol Gly Ser Pro Val Glu Asp Asan Glu Lys Asp Leu Val>
1ie 115 120 125

AAA CTG GCT AAA CGC CTC AAG ARG GAG AAA GTA AAT GIT GAC ATT ATC 485
.- Lys Lev Al Lys . Arg-Lteu.lys Lys Glu Lys . ¥al Asn-Val Asp Ile Ile>- .-
13e 138 140

MAT TIT GGG GAA GAG GAG GTG AAC A(A GAA AAG CTC ACA GCC TTT GTA 533 . . ... ..,

Asn Phe Gly Glu Glu Civ Val Asn Thr Glu Lys Leu Thr Ala Phe Val>
14s 15¢ 155

AC ACC TTG AAT GGC AAA GAT GGA ACC GGT TCT CAT CTG GTG ACA GTG 581
Asa Thr Leu Asn Gly Lys Asp Gly Thr Gly Ser His Leu Yol Thr Val>
160 165 170



all ows an assessnment and of the integrity of the intesti- nal

epi thel i um The results revealed (Fig. 9) that the control rats
devel oped extensive damage of the intestinal nucosa: 20 after 2.5 h

sheddi ng of epithelial cells fromthe basal menbr ane was observed
toget her with Weem¥9% ti ssue, wher eas' ext ensi ve bl eedi -rgT/8E%5/00B0er ved
after 5 h. In contrast, aninmal treated with r AF devel oped no sheddi ng,
necrosis or bleeding. The toxin A-induced flygid secretion 25 was al so
inhibited from199[err]4 to 137[err]5 ng/cmafter 2.5 h (p<0.01) and
fromd42l[err]3 to 203[err]6 ng/cmafter 6 h (5 rats/ group, p<0.01).

A sinmilar experinment WS (Hefddfhdd WF S O SCT S ATGAGTTCT (6 ATHA&TOepls de

| VCHSKTR (=P1) repl acipﬁgj: hBY PE5%5SY fJ;‘n’f”'ﬂFeL“S ¢ sprsahBgtilel&cwchi eved t he
sanme effect on toxin A-induced intestinal infl tion and fluid
secretion as shown in ccr cemag 66066t 6ec aTe €16 cdiOh Gkt dtc-act EhcATEEAr t B2t €St the
toxicity of rAF it Alpdly 6lnjcctlgdhla MetalehichhLed GHeataSor Asprphd Gluper rat. No

obvious 35 toxic read¥ on was regit%t ered during®an observat kan peri od
of one week. 1¥sp gﬂ 9%2,0& _
GGA' 6T, C AGT GCT GAT CCT GAG CTG GEG TTG GCC 5
P_CT/ SE_96/ 01049_ . Phe Gly Val Asp Pro Ser Ala Asp Pro Glu Leu g§ Lele' fgu(%fgrpl Q B.
Bi ol ogi cal activity of rAF on I'ggstinal per-s neabi f'lz o/

GTA TCT ATG GAA 'GAG CAG CGG CAC GCA GGA GGA GGA GCG CGG CGG GCA 773
Val Ser Met Glu Glu Glm Arg Bis Alo Gly Gly Gly Ala Arg Arg Ala>
) 225 230 235

GCT CGA GCT TCT GCT GCT GAG GCC GGG ATT GCT ACG ACT GGG ACT GAA 821
Alo Arg Ala Ser Ala Ala Glu Ala Gly Xle Ale Thr Thr Gly Thr Glw
240 245 250

GAC TCA GAC GAT GCC CTG CTG AAG ATG ACC ATC AGC CAG CAA GAG TTT 869
Asp Ser Asp Asp Ala Leu Leu Lys Met Thr Ile Ser Gla Gla Glu Phe>
255 269 265 )

GGC C6C ACT GGG CTT CCT GAC CTA AGC AGT ATG ACT GAG GAA GAG CAG 917
Gly Arg Thr Gly Lev Pro Asp Leu Ser Ser Met Thr Glu Glu Glu Gln>
270 275 280 285

ATT GCT TAT GCC ATG CAG ATG TCC CTG CAG GGA GCA GAG TTT GGC CAG 965
Ile Ala Tyr Ala Met Cln Met Ser. Lev Gln Gly Ala Glu Phe Gly Gln>
. 290 285 : 300

GCG GAA TCA GCA GAC ATT GAT GCC AGC TCA GCT ATG GAC ACA TCT GAG 1013
Alo Glu Ser Ala Asp Ile Asp Ala Ser Ser Ala Met Asp Thr Ser Glu»
305 310 315

CCA GCC AAG GAG GAG GAT GAT TAC GAC GTG ATG CAG GAC €CC GAG TTC 1061
Pro Ala Lys Glu Glu Asp Asp Tyr Asp Val Met Gla Asp Pro Glu Phe>
320 325 330

CIT CAG AGT GTC CTA GAG AAC CTC CCA GGT GTG GAT CCC AAC AAT GAA 1109
Leu Gln Ser Yol Lev Glu Asn Leu Pro Gly Val Asp Pro Asn Asn Glu>
335 340 345

GCC ATT CGA AAT GCT ATG GGC TCC CTG6 CCT CCC AGG CCA CCA AGG ACG 1157
Ala Ile Arg Asn Ala Met Gly Ser Lew Pro Pro Arg Pro Pro Arg Thr»>
350 355 360 365

GCA AGA AGG ACA AGA AGG AGG AAG ACA AGA AGT GAG ACT GGA GGG AAA 1205

Alo Arg Arg Thr Arg Arg Arg Lys Thr Arg Ser Glu Thr Gly Gly Lys>
GGG TAGCTGAGTCTGCTTAGGGGACTGCATGGCAAGCACGGAATATAGGGCTTAGATGTGTGT

Gly>

TATCTCTAACCATTACAGCCTAAATAAAGCTTGGCAACTTTTAAAAAAAAAARAAAAAAAA



In order to evaluate the effect of rAF on the perneabili - ty of an
organi ¢ substance dissolved in the blood a test 5 wth Evans blue dye was
performed according to a pre- viously described nethod (11). The
experinment was ini- tially perfor m‘gssnggcmgwm ove in Exanple 7
and Fig. o wth intravenous injectjon ofgppfRogpi or tjo chol era :
toxin chall enggv m%r no fluid secr 10 PSH{SES01A49
after toxin challenge Evans bl ue dye, 1 m of a 1.5%sqlution in PBS,
was i njected intravenously. The dye was aBpowed to circulate for a 5
mn | ong period. Thereafter the rat was subjected to transcardi al

per f u- sion via the left ventricle - right atrium (using a 15
peristaltic punp [Col e Parner I nstruments, CoLAZM®, I11., USA]) with
200 m of 4C PBS/ Al sevier's (1/1 ratio) solu- tion during a period of
sone 150 sec, perfornmed nder et her anaesthesia. This procedure was
undert aken in order ¥ cTRFRNbInany: pratein heving essentieliysthear

system 20 |ea\A ngawihg abiad ESkqueridec showar shi SE@| 11 i NSUQ t%rbﬁomologues
detected by the foragngggiﬁ}éﬁ% Qt]EHé}leo‘%f t he dye. The results In
I

Tabl e 2 denonstrate that enge significantly (p<0 001) increases
the anount of EB that 2 r 2€t thef repembinantt geoitedh shewneini t h

some 25 43% whil eSBQ Intmayemoummm eehpnane§ id &ided 'ﬂ‘omt‘EE +60g! era
toxin chal | enge pr ‘\_48‘%]:}_%11 i ncr ease, i.e. the anount of BB 8x cted
fromthetlssuelng Lon- “trol) did not differ fromthat in

group 3 (1 r AF 1P CT?' a!g:@po acids nos. 35-42 Table 2 G oup
Chal | enge ng b) &lifb acids no¥.i BsLgg§se of

|23t 3“@2??3 lo[erré) amjdﬁg%é:ﬁo&m"@s' 36~ 5%1 B[ErBrS]JrEBg ° ‘43 (p<0.001)
d) amino acids nos. 36-80
e) amino acids nos. 1-80
15 of the amino acid sequence shown in SEQ ID No. 1.

3. A peptide XjVCX3X3KX4R corresponding to the
fragment comprising the amino acids no. 35-42 of the
recombinant protein shown in SEQ ID No. 1, wherein X; is
I or none, X3 is H, R or K, X3 is S, L or another neutral

20 amino acid and Xz is T or A.

4. Antibodies specific to the protein having essen-
tially the amino acid sequence shown in SEQ Ib Ne. 1, or
homologues or fragments thereof.

5. A protein binding to antibodies specific to the

25 recombinant protein having essentially the amino acid
sequence shown in SEQ ID No. 1, or homologues or:
fragments thereof.

6. A composition for normalising pathological fluid
transport and/or inflammatory reactions in animals

30 including human comprising as an active principal an
effective amount of the recombinant protein shown in SEQ
ID No. 1, or homologues or fragments thereof having the
‘same activity .
7. A medicine according to claim 6, wherein the
35 fragment is chosen from the group comprising
a) amino acids nos. 35-42

b) amino acids nos. 35-46

This Sheet Has Been Rep
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3. 1r AF+CT 6 29.6[err]1.5 0 NS WO 97/ 08202
PCT/ SE96/ 01049 24- . The
results shown in Figs 10 and 11 denonstrate the extravasation of the

azo dye Evans blue in the snall iﬁ'ﬂ-ldﬁGHEETm'BEEN e correspondi ng

| exus chor oi S the lateral verggpl@alcgp of the brain after
Pnt esti nal d&'% &%nge with cholera —ap thoufcmt%%
treat ment of the rats with Pl (I VCHSKTR). The experinents were
performed in the foll ow ng way: - Mal e Spr ggte- Daw Iey ratsoI wei gBI tnghggo
, Wwere starved for, 18 h prior to_the experinental procedure, bu
%0 free excess to SatWHNOrRcids: 8oGer3618%d i n groups of six. The
pepti de Pl, chol er @) enimo @EidsandsPES6ve0 € adm ni strated accordi ng

to Table 3. e) amino acigs nos. 1-80 Tabl e ?é_r G oup :E\é i ng. 1;
R £
FF),%'SI Al IC\-ll- | Af the amipg sequemce showngdn SEQ ID NopPBE EB

15 * P1(iv5) injecBiolUsé vera ghotbinant peb¥aenChadif diantially
7 the amino acid seguence shown in SEQ ID No. 1, or homo-
logues or fragments thereof having the same activity, for
manufacturing a composition for normalising pathological
fluid transport and/or inflammatory reactions in animals
10 including human.

9. A feed for normalising pathological fluid
transport and/or inflammatory reactions in vertebrates,
comprising as an active agent a recombinant protein
having essentially the amino acid seqguence shown in SEQ

15 1ID No. 1 or homologues or fragments thereof having the
same activity, or an organism capable of producing said
recombinant protein, homologues or fragments.

10. A process of normalising rathological f£fluid
transport and/or inflammatory reactions in animals in-

20 cluding human, comprising administration to the animals
an effective amount of a protein having essentially the
amino acid sequence shown in SEQ ID No. 1, or homologues
or fragments thereof having the same .activity, or an
organism capable of producing said protein or homologues

25 or fragments.

1l. A process according to claim 12, wherein the
fragment is chosen from the group comprising
a) amino acids nos. 35-42
b) amino acids nos. 35-46

30 c¢) amino acids nos. 36-51
d) amino acids nos. 36-80
e) amino acids nos. 1-80

T 6E the aming Séquence . shown in SEQ ID Ne. 1.
. 12, Use of speciflc antlbodles against a recomblnant

35 protein hav:ng essentially the amino acid sequence shown
in SEQ ID No. 1, or homologue or fragment thereof, for
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t he peroral 0.) injection were given in a vol une of 5 m, the
ihtrgvenous |(IrC1)J ez:tiojn 2 consisted of 1.5 n of 3% Evans bl ue

di ssolved in PBS. Ether was used for 20 anaest hesi a during the
performance of all injections. rHRe—i—M—injection of P1 (0.5
[err]g) or of PBS were performed 10 irﬂi%éﬁEE'éﬂ'MSeBEHw per or al
chal l enge with WO9088) [err]g CT or with PBS; RERLAGED af tef t RCHERIGHHK
chal - | enge, the rats were anaest hetTSet Wt ettret d inject- 25 ed
iv. with Evans blue. The dye was al I ovved to equgi - brate for another
30 min, whereafter the rats were _ag anaest hetised with ether and
per f used i ntracar di Aetecking said; H€°'F§-'f-'c‘ e rhmlioguast Ar 280agnents Atlwnen s
sol ution/PBS = 0/ fyaniemsrder to rem)ve all dye prfesentdlg t he

vascul ar 30 system Aftgrg t f Usi erfor ur|n

sone 2-3 nin, %/he fl uroeg'cengdélar%g'lgs%J ‘?% ‘ﬁ%ﬁr%nfreﬁﬁ rechﬁb tein
present only outsi ddaHOG g58entiallxt the sequence Sh@ﬂﬁﬁﬂm ID No. 1, or

PCT/ SE96/ 01049 5 for homologues or fragments tﬁ$§g§szen on dIDe|E;a;2dand
a part of the snall |nte

chostat secti ons, err]’%%ﬁ?c?(c"%e;% 5339e8° Frin 3, dthexpdne the
air-dried and mﬁfrmn‘tﬁ gosied efer care athtisep foont thy gmstis . colipriding

——

sections were viewed) an3néChesds | heE EHRNGL m"crpscop_e, using a filter
conbi nation identi c%) ta(!)nitngatacyasedm;sor 35_Mr hodam n-enm tted fl uorescence.

10 c¢) amino acids nos. 36-51
d) amino acids nos. 36-80
e) amino acids nos. 1-80
of the amino sequence shown in SEQ ID No. 1.

15. Use of nucleic acids coding for the recombinant

15 protein having essentially the sequence shown in SEQ ID
No. 1, or for homologues or fragments thereof, for pro-
ducing corresponding proteins or homologues or fragments.

16. Use of probes or primers derived from nucleic
acids coding for the recombinant protein having essen-

20 tially the amino acid sequence shown in SEQ ID No. 1, or
for homologues or fragments thereof, for detecting the
presence of nucleic acidé in organisms.

17. Vector comprising nucleic aéids coding for pro-
teins having essentially the amino acid sequence shown in

25 SEQ ID No. 1, or for homologues or fragments thereof.

18. A host except human comprising a vector includ-
ing nucleic acids coding for recombinant proteins having
essentially the amino acid seguence shown in SEQ ID
No. 1, or for homologues or fragments thereof.

30 19. A strain of an organism except human capéble of
prbducing a recombinant protein having essentially the
amino acid sequence shown in SEQ ID No. 1 or homologues
“or fragments theresf.
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The results in Figs 10 and 11 denonstrate that the fl uorescent
intensity (white colour) is of a simlar mag- 10 nitude in both the snal
intestine (Fig. 10) and in the pl exus choroideus (Fig. 11) in group A
(PLiv + CT po) and C(PBS iv + PBS po). Conpared to the high
fluorescent WO ity in the small intestine as well as POTSES/Q49XUS
choroideus in group B (PBSiv + CT po), the results 15 clearly denonstrate

that injection of the octapeptide pH1T]1()toxin chal I enge inhibits the
CT-induced extra- vascul ar penetration of Evans blue. The results
suggest that this holds true not only in the vascul ar system of t he
smal |l intestine, but also in the plexuslrpgiqgﬂeus of 20 the |ateral
ventricles of the brain. In co 1 the effect of intravenous
oct apept i de | VOHSTR daiomicriTakdediriBbAth R ofeplcRtaag OXI - I nduced
extravascul ar penetration of Evans blue In ntestlne as well
as in the plexus chorcmtmmmhmzﬁraCﬁmtﬁcé'Acﬁﬁ"ré’%ﬁ’éTéﬁ’ t13%
action of rAF and its pept yeevslefduV @{,l%ﬁsrh;.%g%bqu lng Lﬁgl ﬁj&,; simal |

I nt es- tine only, but influences also e per neabi

vessels in the central nervous system These findi ngs |nd|cate t hat rAF

and its peptide deri gl TMEATE 866 T é@eghc 3 ct@a fc%t’%& ReP ¥ eAcCECRlc
i ntracranial pressurelu PHeRsUAR Asn C13 AsBTAREIIQD Prd ﬁ. arm f SR cBQd

various fornms of pensedbi ity changes in blood vess
97/ 08202 PCT/SE96/01049

CAG GAT GCT GTC ARC ATA GTT TGT CAT TCA AAG ACC CGC AGC AAC CCT 197
Gln Asp Ala Val 4Asn Xle Vol Cys His Ser Lys Thr Arg Ser Asn Pros>
36 35 T 40 45

GAG AAC AAC GTG GGC CTT ATC ACA CTG GCT AAT GAC TGT GAA GTG CTG 245
Glu Asn Asn Yal-Gly Lev Ile Thr Leu Ala Asn Asp Cys Glu Yal Leux>
50 55 60

ACC ACA CTC ACC CCA GAC ACT GGC CGT ATC CTG TCC AAG CTA CAT ACT 293
Thr Thr Lev Thr Pro Asp Thr Gly Arg Ile Lev Ser Lys Leu His Thr>
65 70 75

TC CAA CCC AAG GOC AAG AIF ACC TTC TGC ACG GGC ATC CGC GTG GCC 341
Yol Gln Pro.lys Gly Lys Ile Thr Phe Cys Thr Gly Ile Arg Yol Alo>
80 85 %

T CTG GCT CTG AAG CAC CGA CAA GGC AAG AAT CAC AAG ATG CGC ATC 389
His Lev Ala Leu Lys His Arg Gla Gly Lys -Asn His Lys Met Arg Ile>
9s 1e9 105

ATT GCC TTT GTG GGA AGC CCA GTG GAG GAC AAT GAG AAG GAT CTG GTG 437
Ile Ala Phe Val Gly Ser Pro Yal Glu Asp Asn Glu Lys Asp Leu VYal>
110 115 t 120 125

AAA CTG GCT AAA CGC CTC AAG ARG GAG AAA GTA AAT GTT GAC ATT ATC 485
Lys Lev Ala Lys Arg Leu Lys Lys Glu Lys Vel Asn Vol Asp Ile Ile»
130 135 J4e

AT TTT GGG GAA GAG GAG CT¢ AAC.A(A GAA AAGC CTG ACA GCC TIT GTA 533
Asn Phe Gly Glu Glu Glu Yol Asa Thr Glu Lys Lev Thr Ala Phe Vals
145 150 155

*AAC ACGTTTG AAT GGC AALTGAT 'GGA ACC GGT TCT CAT CTG GTG ACA TG 581
Asn Thr Leu Asn Gly Lys Asp Gly Thr Gly Ser His Leu Yol Thr Val>
166 - ... . 165. . A V) _
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Val Ser Met Glu Glu Gln Arg His Ale Gly Gly Gly Ala Arg Arg Ala>

’ 225 230 235

GCT CGA GCT TCT GCT GCT GAG GCC GGG ATT GCT ACG ACT GGG ACT GAA 821
Ala Arg Ala Ser Ala Ala Glu Ala Gly Ile Ala Thr Thr Gly Thr Glu>
249 245 259

GAC TCA GAC GAT GCC CTG CTG AAG ATG ACC ATC AGC CAG CAA GAG TTT 869
Asp Scr Asp Asp Ala Leu Leu Lys Met Thr Ile Ser Gln Gln Glu Phe>
255 269 265

© GGC CGC ACT GGG CTT CCT GAC CTA AGC AGT ATG ACT GAG GAA GAG CAG 917
Gly Arg Thr Gly Leu Pro Asp Leu Ser Ser Met Thr Glu Glu Glu 6ln>
276 275 280 285

ATT GCT TAT GCC ATG CAG ATG TCC CTG CAG GGA GCA GAG TTT GGC CAG 965
Ile Ala Tyr Ale Met Gln Met Ser Leu Gla Gly Ala Glu Phe Gly Gin>
290 . 295 300

GCG GAA TCA GCA GAC ATT GAT GCC AGC TCA ¢CT ATG GAC ACA TCT GAG 1013
Ala Glu Ser Ala Asp Ile Asp Ala Ser Ser Ala Met Asp Thr Ser Glu>
' 305 310 315

CCA GCC AAG GAG GAG GAT GAT TAC GAC GTG ATG CAG GAC CCC GAG TTC 1061
Pro Ala Lys Glu Glu Asp Asp Tyr Asp Val Met Gln Asp Pro Glu Phe>
329 325 330

CTT CAG AGT GTC CTA GAG AAC CTC CCA GGT GTG GAT CCC AAC AAT GAA 1109
Leu Gin Ser Yol Leu Glu Asn Leu Pro Gly Vol Asp Pro Asn Asn Glu>
335 . 340 345

GCC ATT CGA AAT GCT ATG GGC TCC CTG CCT CCC AGG CCA CCA AGG ACG 1157
~_Ala Ile Arg Asn Ala Met Gly Ser Lev Pro Pro Arg Pro Pro Arg Thr> . . .
350 ©T 385 ' ' 360 o - 365

GCA AGA AGG ACA AGA AGG AGG AAG ACA.AGA AGT GAG ACT GGA GGG AAA 1205

Alc Arg Arg Thr Arg Arg Arg Lys Thr Arg Scr Glu Thr Gly Gly Lys>
370 375 389
€GG TAGCTGAGTCTGCTTAGGGGACTGCATGGGAAGCACGCAATATAGGGTTAGATCTGTGT

GCly>

TATCTCTAACCATTACAGCCTAAATAAAGCTTGGCAACTTTTAAAANAAAAAAAAAAAAAA



and deduced am no acid sequence of t.he new human protein. The confirmed
am no acid sequence is underlined. 35 Fig. 1c. Horizontal map show ng

cl oned cDNA and ol i gonu- cl eotide priners. WO 97/ 08202

PET/ SE96/ 01049 27 Fig. 2.

Coonassi e bri IWP2#08282 ue- st ai ned SDS- pol yacryl - am de nPGTSEPGAAIMP and
i mmunobl ot probed with antisera agai nst porcine AF (B). Lanes with
unpri med nunbers con- tain gl utathi e" agar ose-purified GST-AF fusion
proteins 5 AF-1, AF-2 and AF-3, whereag)l anes w th prinmed nunbers
contain the fusion proteins cleaved with thronbin. Mol ecul ar wei ght
references (R), (BDH), are indicated on the left. The GST-AF-1 fusion
protein is highly degraded but the inmunobl ot anal ysis shows only the
detection of a 10 full-length protein and spontaneous thronbin cl eavage
product. There is a 26 kDa product in the GST-AF-3 pro- tein, probably
the glutathione S-transferase-tail that has been i ndependently
expressed. 15 Fig. 3a. Western bl sing anti serum agai nst reconbi -
nant ‘protein AF-2. To the left, porgi P) and threg human (HL, H2,
H3) pituitary glands; and to the ri the threer reconbi nant proteins

AF-1, AF-2 and AF-3 (see o =]
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Fig. 2) were applied; in the centre the nol ecul ar weight 20 standard (R).
Frg. 3b Enzyne |inked i nmino-assay (ELISA) of rAF using crude
antiserumand affinity purified antibodies raised in rabbit. 25
Fig. 4. Autoradiogramof Northern blots of RNA froma human and
por ci ne pitui twopgdzend (p = pool ed and i = individual nRCESEWIOIMOE ve
[err]g of purified nmRNA was applied in each basin; 3 -end 32p-I|abelled
ol i gonucl eo- 30 tide probes were used and the autoradi ogram devel oped
after 7 days. Fig. 5 Cryosecti (C)gi‘]qf adenohypophysis stained with
anti serum agai nst reconbi nant protein -AF-2. A Sec- 35 tions incubated
Wi th i nmune serum show ng scattered cells w th varying degrees of
positive i mmunoreactivity (solid arrows). Many cells conpletely |ack
st ai ning (open WO 97/ 08202
PCT/ SE96/ 01049 28 arrows). B.
Serial sections to A incubated with imune serum preabsorbed with
excess of reconbi nant protein GST- .

' FIG.2

A. B.
xD R 1 1 2 2 3 % R 1 v 2 2 3 ¥
105,
g8~ e
53— & - - . )
33~ @ "_3 . ' e
ZS-E %. i .~ . S dmmd> -
FI1G.4
Hum Hum Porc
(pOOD (pool)
[ s —
bp
—9490
- 7460
i —4400
?ﬁ : A L
S — 1350
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AF-2, There is no specific staining of the cells. C and D. Larger
magni fi cations of i mmunopositive cells denon- 5 strating cytoplasmatic
stai ning of the endocrine cells, n = nucl eus, ¢ = cytopl asna.

Fi,g. 6. Biological activity of reconbinant protein AF-1 testing

i nhi bition of vheieszea t oxi n-i nduced fluid secre- 10 tion. GPCEISRIONG4Ts of
the protein were injected intrave- nously in rat; three [err]g of

chol era toxin was injected into an intestinal ‘l1oop; after five hours
t he accunul at ed fluid (mg/cmintestine) in-the | oop was neasured. Each
val ue represents the nean [err] S. A E. gﬂ group of six 15 ani mals.

Fig. 7. Biological activity of intraven Jﬁb i njected rAF-1; 0.5
[err]g of rAF was adm ni strated ZOF%ﬂEﬁggabefore or 90 mn after
chal l enge with 3 pg of cholera tox ' an intestinal |oop of rat.

Fig. 8. Biological activity of intralumnarly injected rAF-1; 3 [err]g
of rAF was injected 20-30 sec before or 90 mn after challenge with 3
[err]g of cholera toxkpin akR 2531 ddastHBal Rooplof 2at;3 the r AF was

i njected about 5 cm proximate to the loop in which the toxin was

i nj ect ed. Fig. B305\A (x 2.5) is contrgl (PBS) loops showing cell u-
lar debris in the integginal lunmen®(L), but-¥ stai-ning 30. of the
remai ni ng mucosa, which suggests a total degfsiuc-: ti on~of the
epithelial lining. B (0.5 [err]l of Pl prior to -troxi n chal | enge) shows
a clearly delineated egéthe*i&ﬂ ... lining formasg villi, suggesting a
conserved and nor nal Tintesti-mral Nicosa. L = intesti-nal lumen. Bars =

500 pm .
33—~ - =

25~

FIG.3b
ELISA, dilution of rAF-antiserum
3,5 : : — | :,

—o—TAF / a-TAF, Aff. pu.
—e—rAF / a-rAF

W
lllll!llll

abs, 405nmm
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o
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35 C (x 10) shows the destructed nucosa in the PBS-treated control

group, and D shows the correspondi ng nmucosa in t he experi nental
(Pl-treated) group. The black arrow WO 97/ 08202

PCT/ SE96/ 01049 29 poi nt at the
epithelial |invogres2l2 = | am na propri a, mm = nuscul ari s PEUSERAHI048pen
arrow point at the crypt cells. Bars = 100 [err]m E (x 25) shows the
destructed mucosa in the control treated) group, and F shows a 5
correspondi ng rragnlflcatlon froma rat ected to P1 treatmment prior

to toxin challenge. Bars 50 [err] mFlﬁtﬁn Fig. 10. Evans bl ue
fluorescence in jejunal spec-i nmens three groups of rats treated
with cholera toxin (CT) 10 or control buffer (PBS); pretreatnment with

antisecretory peptide Pl or control buffer (PBS) LP = lam na propri a.
Bl ack arrow i ndi cat-l ng £&pi YHet B cergy | i nl‘rfg“'o ¥ arrower ol oo
i ndi cati ng cryp el ™. gy Sy = 190 [Qf.l’] m. ,g |g .11 By .

fl uorescence i n [‘exus. c‘hor0| deus th
Fig. -10. Bars = 5@ [err]m : w

rl# "l" + ,:r *
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WD 97/ 08202

PCT/ SE96/ 01049 , 30

Sequence Listing SEQID NO 1 SEQUENCE TYPE: Nucl eotide with
correspondi ng protein SEQUENCE LENGTH: 1309 base pairs plus poly(A) tail
STRANDEDNESS: womgbs202 TOPOLOGY: Lini ar MOLECULE TYPE: cDNRCT/SEFYOBMBIAL
SOURCE ORGANI SM  hunan | MVEDI ATE EXPERI MENTAL SOURCE: Pituitary gl and
FEATURES: from 63 to 1208 bp mature pro]7 ir]| from 1289- 1295
bp pol y(A) signal sequence 71 -

AATTGGAGGAGT TGT TGT TAGCCCGT CCCGGAGACCCGGT CAEGAGGEGAG

GAAGGTGGCAAG ATG GIG TTG GAA AGC ACT ATG GTIG TGT GIG GAC MC AGT 101

Met Val Leu G u Ser5@B~Met Val Cys Val Asp Asn Ser>
5 ' 10 GAG TATFR@ AAT GGA GAC TTC TTA
CCC ACC AGG CTG CAG GCCJCAG 149 Tyr Met Arg Asn Gy Asp
Phe Leu Pro Thr Arg Leujd@n Ala d n> 15
20 25
400 -
300_ Lk
E R
3]
~
on
£
e 3 %%
= ——
=
.;
=
(3 200+
oY)
W
100+
0
’ 0 9
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CAG
Gn
30
GAG
du
50
CCA
Leu
65
AAG
Lys
80
CAC
Leu
100
GAC
Val
120
AAA
Lys
135
AAG
Thr
150
TCT
Ay
170

GAT GCT GIC AAC ATA

Asp Ala Val Asn Ile
35

AAC AAC GTIG G&C CTT

Asn Asa ValyoGhisszbeU
55

GAC ACT GGC CGI ATC
Thr Pro Asp Thr Gy
70
ATC ACC TTC TGC ACG
Gy Lys Il.e Thr Phe
85
CGA CAA GGC AAG AAT
Lys HHs Arg Adn dvy
105

MI GAG AAG GAT CTG GIG 437

G u Asp Asn G u Lys
' 125

GTA AAT GIT GAG §ph
G u Lys Val Asn Val
140

GIT TGI' CAT TCA AAG ACC CGC ACC AAC CCT 197
Val Cys His Ser Lys Thr Arg Ser Asn Pro>
40 45
ATC ACA CTG GCT AAT GAC TGT GAA GIC CTG 245
Ile Thr Leu Ala Asn Asp Cys Ju Val [PEn/SE6/01049
60 ACC ACA CTC ACC
CTG TCC AAG CTA CAT ACT 293 Thr Thr

Arg Ile Leu Se;ajéﬁ Leu-Hi s Thrz;_l_C CAA COC MG GaC

GGC ATC CGC GIG GCC 341 Val dn Pro
Cys Thr Ay Ile Arg Val Al a>

90 CAT CTG CCT CTG AAG
CAC AAG ATC CGC ATC 389 His Leu Ala

Lys Asn His L Arg Il e> 95
ﬁl&&c TTT GIG GGA AGC CCA GIG GAG

Ile Ala Phe Val Ay Ser Pro
110 : 115
AAA CTG GCT AAA CGC CTC AAG AAG GAG
Lys Leu Ala Lys Arg Leu Lys
130

Asp Leu Val >

ATC 485
Asp lle Ile>
AAT TTT GGG GAA GAG GAG GIG AAC ACA GAA

CTG ACA GCC TTT GTA 533 Asn Phe Ay Gu GQu Gu Val Asn
G u Lys Leu Thr Al a Phe Val > 145
155 : AAC ACG TTG AAT GGC AAA GAT GGA ACC GGT
CAT CTG GIG ACA GI{ 581 Asn Thr Leu Asn Ay Lys Asp @y Thr
Ser His Leu Val 498 val > 160 165
g
05-0 3007
=]
o
(¥
5 200 ==
o 200
W
1007
0 p
o | Eon.trwoll Before
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WD 97/ 08202

PCT/ SE96/ 01049 31

CECT CCT GGG
Pro Pro Ay
175
GGTI GCC ATG
Gu dy dy
195
CCC AGI GCT
Val Asp Pro
210
GAG CAG CGG
Mt Gu Gu
225
GCT GAG CCC
Ser Ala Al a
240
GCC CTG CTG

CCC ACT TTG GCT GAT GCT CTC ATC ACT TCT CCG ATT TTG 629
Pro Ser Leu Ala Asp Ala Leu Ile Ser Ser Pro Ile Leu>

wo 97/082880 185 GCT PCOSEGANAZCT
CTG GGT CTT GGI GCC AGT GAC TTT GAA 677 Ala Ay
Ala Met Leu Gy Leu Ay Ala Ser Asp Phe d u> 190
200 g TTT GGA GITA GAT

GAT CCT GAG CTG GCC TTG GCC CGIr 725 Phe Ay
Ser Ala Asp Pro Qu Leu Ala Leu Ala Leu Arg>

215 220 GTA TCT ATG GAA
CAC GCA GGA GGA GGA CGCG CGG CGG GCA 773 Val Ser
An Arg Hs Ala Ay Qy Arg Arg Al a>
230 CFIGS? GCT CGA CCT TCT GCT

GGG ATT CCT ACG ACT GGG ACT GAA 821 Ala Arg Ala
Gu Ala dy Ile Ala Thr Thr Ay Thr d u>

500145 250 GAC TCA GAC GAT
AAG ATG AQGC ATC AGC CAG CAA GAG TTT 869

4007
g
3
S
o
B 3007 2 % %
=] —_
=) .
::3 k4
[<b) .,
-
3,
L]
»n 2007

1007

L]
07 o L e =
Control Before After
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Asp
255
cT
Thr

275
ATC
Tyr

290
CAC
Ser

305
GAG
Lys
320
GAG
Val

340

Leu
360
AGA
Lys
375

Ser

Ay

CAG
Al a

ATT
Al a

GAT

AAC
Leu

AGG
Pro

AGT
Thr

Asp Asp Ala Leu Leu Lys Met Thr Ile Ser A n A n du Phe>

260 265 GCC CGC ACT GGG
GAC CTA AGC AGT ATG ACT GAG GAA GAG CAG 917 dy Arg
Leu Pro Asp Leu Ser Ser Met Thr Qu u du dn> 270

wo 97/08202 280 285 APCT/SBSFOTeNT CCC

ATG TCC CTG CAG GGA GCA GAG TTT GGC CAG 965 Ile Ala
Met Gn Met Ser Leu Gn Ay Ala Qu Phe dy dn>

295 300 - . GCG GAA TCA GCA
GAT GCC AGC TCA GCT ATG GAC ACA TCT GAG 1013 Ala Gu
Asp Ile Asp Ala Ser Ser AIaP./Btngsp Thr Ser QG u> .

310 15 CCA GCC AAG GAG
GAT TAC GAC GIG ATG CAG GAC CCC GAG TTC 1061 Pro Al a
G u Asp Asp Tyr Asp Val Met G n Asp Pro G u Phe> )

325 E\ngg CTT CAG AGT GIC CTA
CTC CCA GGT GIG GAT CCC AAC 1109 Leu A n Ser
@ u Asn Leu Pro Ay Val Asp Pro Asn Asn G u> - 335

345 GCCATTCGAAATGCTATGGGCTCCCTGCCT
CCA CCA AGG ACG 1157 Aleprs ok
Pro Arg Pro Pro Arg ., -

-365 £ LCGCA AGA
GAG ACT GG )@A 'P;g"
Arg Ser ""Pﬁr"GM@ .

380 . GGG

Bt i
TR
PR

R e P L
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32 CLAI M5 1. A reconbi nant
protein having essentially the 5 amno acid sequence shown in SEQ | D No.

1, or honol ogues or fragnments thereof having the sane activity.

2, A fragnent of the reconbinant protein shown in SEQ ID No. 1, which
fragnment i s claseipstdzom t he group conprising 10 a) an neCHSENS1049sS.
35-42 b) am no acids nos. 35-46 c) am no acids nos. 36-51 d)
am no acids nos. 36-80 e) amino acids nos. 1-80 15 of the am no acid
sequence shown in SEQ ID No. 1. 3. A peptide

X[err]VCX[err] X[err]KX[err]R corresponjggg o the °~ fragment conprising
the am no acids. no. 35-42 of the inant protein shown in SEQ ID

No. 1, wherein Xerr] is noneJ:{ |$) H Ror K Xerr] is S, L
4°7's 4. Antlbodles

or another neutral 20 am no aC|d and
specific to the prq; +_ -aV|ng essen- the an no aC|

showl in SEQ kmadia t her eof h
sanme activit Wy : ' i ' odi es shecgi
25 reconbi ngErahads oi o ik . acid )

SIIBS'I'I'I‘U'I'E SHEEI‘



Offi PUVSE96/01049
fragrrents t hereof having the s{ %ﬁﬂ\iﬁ&?atfxteg gcs:on 6 A conpo $
normal i si ng pathol ogical fluid nf | ammat or@

in animals 30 including human conprising as an active principal an

effective anount of the reconbi nant protelgzshomn in __gl_____llJﬂL_AL——eF

honol ogues or fragnments thereof having the same activity.

conposi tion according to.claim6, wherein the 35 frag “‘Tm“ﬂ“ltmmmm :
t he group conpr|5|ng . a) amino acids nos. 35-42 rT““

35- 46 © AVENCEEAZMBET

33 - C) amno acids nos. 36-51 d) am no acids nos. 3.6-80 . e)

a0 actds nos 180 n seatmpiieal HRScAN RAYR SRS B 1 O
sequence sl®wnaintnSEQCHE Hequkncershomn-in SEQ agubie.ol,f oagiemcl ddwesseof
ESthglgrﬁgsggg %%é&@%%tsf%hefﬁo ﬁ?rangpo#rlgggﬁogggﬁ&ﬁg O?oigrreactions
in ani mal s ‘10 |nc|uapn§ figagment of the recombinant protein shown in
SEQ ID No. 1, which fragment is chosen from the group
- comprising ' |
10 a) amino acids nos. 35-42 _
b) amino acids nos. 35-46
c) amino acids nos. 36-51
d) amino acids nos. 36-80
e) amino acids nos. 1-80 _
15 of the amino acid sequence shown in SEQ ID No. 1.

3. A peptide X;VCXpX3KX4R corresponding to the
fragment comprising the amino acids no. 35-42 of the
recombinant protein shown'in SEQ ID No. 1, wherein X; is
I or none, X3 is H, R or K, X3 is S, L or another neutral

20 amino acid and X4 is T or A.
4, Antibodies specific to the protein having essen-
tially the amino acid sequence shown in SEQ ID_No. 1, or
- homologues or fragments thereof having the same aotivity.-
5. A protein binding to antibodies specific to the
25 recombinant protein having essentially the amino acid
'sequenCe shown'in'SEQ ID No. 1' or homologues or
fragments thereof having the same activity.
6. A composition for normalising pathological fluid
transport and/or inflammatory reactions in animals
30 including human comprising as an active principal an
- effective amount of the recombinant protein shown in SEQ
ID No. 1, or homologues or_fragments_thereof having the
same activity. - _
7. A composition according to claim 6, wherein the
35 fragment is chosen from the group comprising
a) amino acids nos. 35-42
- b) amino acids nos. 35-46
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9. A feed for

nor mal i si ng pat hol s\azad!shlmatpnt Officer arfspor t an8¢Ur SE96/01049

i nfl ammatory reactions in vert el rnation i | as an act g?,gﬁeaﬁgr
reconbi nant protein
1 or honol ogues or fragnents thereof having the samne

activity, or an organi sm capabl e of produci3® said -—recorbinant—protein,

SEQ 15 ID No.

honol ogues or frag

A process of nor | cal
rqmﬁﬁa/%?lﬁiﬁmaﬁmgér?feactIons in anim ﬂﬁ'ﬂﬁhﬂﬂl[w
* c Ve

fruid tran

havi ng essentially the am no acid sequence

ckudi'ng human, dmnamiﬁmrabﬁd§1ﬁostrasLao to the anlnm
anount of a prot :{1

SEQ I D No. 1,
activity, or
honol ogues g5
wherein the

vin sg nt i t he am no aci d sequence shown in
o Q188°88 ﬁ, é

ﬂents t hereof having the sane

rof thenqmimermeqmem¢e shopnotincSBEQ ¥Bi Nopr &t.ei n or

or frgg

Wl Sof a ec?mb£&?%€‘€£8ggf3 ﬁgggﬁg gséntgeigglﬁg

fragnent 1s chos

roup conpri

aci ds nos. 35-4he amifjo aeid %%qwgnﬂ%sShGBn4$n38EQc;Daﬁonolacpdshnme-

36-51 d) an
am no sequence shown. in

d&éé”ﬁéé%&qm%ﬁﬁ%here@f ﬁgirﬂﬂgaf:hgssgﬁé aé’cggity ¢br the

antibodi es agaMUERTEEGRT i rfompesHELPR| FORDPAPaLASENG Eﬁltiloilﬁglgﬁilno
aci d sequence S1wAd tranépéiiaéﬁh)ﬁr ﬂnfpémﬁéﬁaffgﬂéaéfléﬁggﬁﬁnhn&RSEQOf

havi ng

t he sane act|V|ty,

f or detectlgg SR YRS B 1 ono-

9. A feed for normalising pathological fluld

15

transport and/or inflammatory reactions in vertebrates,

comprising as an active agent a recombinant protein

having essentially the amino acid sequence shown in SEQ

ID No. 1

or homologues or fregments thereof having the

" same activity, or an organism capable of producing said

20

25

30

35

recombinant protein, homologues or fragments.

10. A process of normalising pathological £luid

tfanspdrt and/or inflammatory reactions in animals in-

cluding human, eomprising administration to the animals

an effective amdunt_of a protein'having_essentially the

‘amino acid sequence shown in SEQ ID No. 1, or homologues

or f:agments thereof having_the same activity, or an

organism

capable of producing said protein or homologues

or fragments.

11. A process according. to claim 12, wherein the

fragment
a) amino
b) amino

- ¢) amino

d) amino
e) amino

is chosen from the group comprlsing
acids nos. 35-42
acids hos, 35-46
acids nos. 36-51
acids nosf 36-80
acids nos. 1-80

of the amino sequence shown in SEQ ID No. 1.

. 12. Use of specific antibodies against a recombinant

profein having essentially the amino acid sequence shown
in SEQ ID No. 1, or homologue or fragment thereof having
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I ogues or—fTagmentsthereof—in ;héqsmeﬁdis :,b':,?fxt °|:ﬂ°e!! 3. Nucl T ScPb<4 01049
codi ng for pr ot'ermr ally the quaqe

shown in SHH,MIF‘H“E"M Il for honol ogues or fragments thereg an ng

t he sane 14. Nucl eic acids according to claim13, :
wherein the fragments coded for are cBasen fromthe group conprising

a) am no acids nos. 35- 42% o amjg_is nos, _35-46 c).am no acids
nos. 36-51  thP SARRPGE ﬁ%tﬁosfoﬁ %Be"t nd) sajflBrgEeie ALshomogg
of the amino SasesseoshfmagnentEhérdbs in dbganismsl5. Use of nucleic

Cotience shaun | n' 42y TREIE hotas JSGL5H Nehe LAd S35 ARE bESratn. o

havi ng t he hasaing aessentiallyr the cseguence oshewpoidi S8§QpIDt Nonslorox
honol oguesgor g{g}@& e rLQer rived from
nucl ei c acifc; codi ngg‘?%r ?ﬁefrégmn‘lﬁjé %a e%é(g eﬁ%%ﬂ@. %ggeé‘é"g%-

tially the amaﬂijaCiWeequence shown in SEQ ID No. 1, or for honol ogues
or fragnents thereaofs h%é!ﬂeié'eaéf&@ acco:?&ind'-fsd c:[@imdfﬁ echhdfeifCthe
" presence of nucleic acids in an| . Vector conprising

nucl ei ¢ aci ds TRIMRPEHropred “For ? n%hﬂ%%‘i‘nﬁr%s'éh?l QFP‘;)Ptﬁ%mHFiLﬁ ngcid
sequence showa) ramino Itid® Mos. 135042 or honol ogues or fragnents thereof

havi ng the.sane actj vit A host except human conprising a
vect or ﬁ?ud% frrh(b %%&%I%oﬁtl%é d| ng for reconbi nant proteins having.

essenti aI ly the) camdno sacids enoenc@6sbhbwn in SEQ I D No. 1, or for
honol ogues or d‘)r saéﬂ% 5 hagé ngothe ' sane activity. 35 19.°
A strain of an ‘organism excep t Rura capabl e of produci ng a reconbi nant

prot ei n havi n@esmine acids h@OS-_ l-a%" no aci d sequence shown in SEQ I D No.
1, or honol 0g¥s the ‘amino sequence shown in SEQ ID No. 1.

15 15, Use of nucleic acids coding for the recombinant
protein having essentially the sequence shown_in SEQ ID
No. 1, or for homoiogues-or fragments thereof having the
same activity, for_producing corresponding proteins or
homologues or fragments. - o

20 16. Use of probes or'primers derived from nucleic
acids coding for the recombinant protein having essen-
tially the amino acid sequence shown in SEQ ID No. l, or
for homologues or fragments thereof'having the same
activity, for detecting the presence of nucleic acids in

25 organisms. ' - |

17. Vector comprising nucleic acids coding for pro-
teins having essentially the amino acid sequence shown in
SEQ ID No. 1, or for homologues or fragments thereof |
having the same activity. '

30 18. A host except human comprising a vector includ-

- ing nucleic acids coding for recombinant proteins having
essentially the amino acid sequence shown in SEQ ID
No. 1, or for homologues or fragments thereof having the
same activity. ' '

35 19. A strain of an organism except human capable of
producing a recombinant protein having essentially the
amino acid sequence shown in SEQ ID No. 1, or homologues
or fragments thereof having the same activity.
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or, fragnment s thereof havi ngqt?%e)/%@ agﬁi vity.
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