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protein. In parficular, it is preferred that E. coli be transformed by pBTA201.
65 The invention further provides a transformed microorganism, transformed by a cloning vehicle produced
by the method of the invention. A very suitable microorganism for use in the present invention is E. coli.
The invention also provides a vaccine comprising E. coli modified to includs the cloning vector of the
present invention which is capable of expressing 987P fimbrial protein.
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protekn. In particular, it is prferred that E. coli be transfornmed by
pBTA201. 55 The invention further provides a transforned m croorgani sm
transforned by a cloning vehi CIEPBrQ ggfﬁ by the nethod of the invention. A
very suitabl e mcroorgani smfor-use Tn e present invention is E. coli.
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Plasmid Plasmid size | Eificiency of Transformation Coloniesfug
pBR322 4.2kb 20x105
55 pBTA599 8.4kb 3.38 x 10°
pBTA360 41.3kb 24 x 10*
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resul trs are sumarised.in Table 1. 50
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45 vyeast extract salts and carbon source. The fernentation is nonitored by
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Scouring in all control piglets was very severs and the resultant dehydration (about 10%) was life-
threatening. Consequently, remaining control piglets were destroyed 32 to 36 hours after challenge. By
confrast, none of the piglets from vaccmated sows were scowring when the trial was terminated 46 to 48
hours after challenge.

Colonization of the distal small intestine, as indicated by bacterial counts of mucosal scrapings, was
highly significantly reduced in piglets suckling vaccinated sows compared to piglets suckling placebo-
inoculated sows {t = 4.7, 14 d.f., p<0.005).

Histopathology on gut sections from challenged piglets revealed extensive adhesion of coliform bacteria
to the mucosa of the small intestine in all control piglets, while in piglets from vaccinated sows, there was
little or no attachment of coliforms to the mucosa.

No virus involvement in the dlsease syndrome was implicated on the basis of digestivo enzyme assays
and histopathology.




Vacci nat ed 4 40 9(22.5)[err] a.
Significant difference ([err] - 40.9, p<0 005) 45 Scouring in all control
piglets was very severe and the resultant dehydration (about 10% was |ife-
t hreat eni ng. Consequently, r epgj fidwke@ntrol piglets were destroyed 32 to
36 hours after challenge. By contrast, none of the piglets fromvaccinated
sows were scouring when the trial was termnated 46 to 48 hours after

chal | efiglespecitit nfi-98ZP japbody titrdsewerk derndnsisater] in samples ol seeum and colntiraatred by

bac teseingipd é@'!?n?% welt anrerrws Spmeley ﬁ , Piglipis whilsy lmayebsmgmlmcbmlayd thetiuced in
pi gPBPEs ea RV ﬂg antibedyi 'ﬁ%?@%ﬁa%a)s ifierprc betyepn WP snean ditie R msﬂg; 794“3&'6'%0-

i not‘f?igg SQBSY (e meap tire of pigigtson copjehsaygaps Nl sigpliteRtA by B ¢Bdt-sect i ons
¥ o e | enged piglets reveal ed extensive adhesion of coliformbacteria to
the nucosa of the small intestine in all control piglets, while in piglets
frontabbeidnat ed sows, .there was little or no attachment of coliforns to the
micosa. No Vi rls%abﬂéf@!dﬁ%”ﬁﬁ&pbﬁ'sﬁsh%dséﬁé%nslb@dﬁﬁ? was inplicated on the
bgsi s of digestive enzy opat nof ogy. 5 EP 0242 359 Bl

H gh specific anti-987P re dermnstrat ed in sarrpl es of

ser um-and-calc a | from
their piglets whi | st pl acebo | mnqu,mud I:gewsitamf the| r p| gI et s had very |ow
antibody levels (Table 3). The difference between the nmean titre of piglets

seickl i ng vacci nat ed sows a tne TITLEe_Ol _pigle on c sSows was
highly significant e.g. t ‘21%}?“‘ S“%"&?S’omﬁ“r‘bbl eggs‘ée‘Ro_oel CAL
RESPSMEREB .| NTSEEesND Pl BLEE'FSC}'O = _. Piglet Pigla E COLI
VACCI NE Anti-987P 190G Titgsefwn r] Sewim - COE@ﬂ:RQSSequ ow mgtresclVEan

95%C. |4 30W NF 'lir eat rrerﬁd -,g’re Vaccpg 36
F"Pgl et P|g et reg Serum Col oﬂgum Ser%‘r{err] 1- 9 TitresC

1643 nt r ol ?1%1 31 -1 <31

28 361864  ConQwitrol <25 11'58 <34 1387- 42 <28
11- 711187  vacdontrol  so f@@ 906809 304 1;203- 445 ;gj

- Vacc.
508 4% vacqg, Vace. 521 gt 23 ) 9989 ass o OO0
237 206 j5¥aces3 206 94 vacc. 737 562 g4 399 7898~ 767 562
599 231 468acab7-231 <25 Vacc. 2407 869 <25 895 2397-1094 869 -
895 a. Reéisza&% o maximune GleR@C 1 udficHBXA BUTSASr um dil ution in ELI SA

o UBlbL e 5L LS. 2B0pBRIYY LafB el ki gp Of geometric means,

t he POV\BS'[ e2er i 6he tested were Ge tres for sanple
negative IROREFSKE MeBARs WA AOVRAE| TRFNM JEhUtLARS £85E8E preceded by <. c.

95% C. | . (weaefasehas ithtetMales: fort smmplangegat e by WBhtSA.05% of titres will

fall [errludafs wmqmﬁeumtsmssaeﬁlé—‘@rarrbegz&sdedlsyus concl uded from
t*hese resg L‘s gts 031 i,ni ng, adequal e amounts of col ostrum forom
vaccFnat ed *ofis wﬁﬁ%“gé 8%%% @ ?’ect egeffz?ﬂ°987p ETEC col oni zati on of

i nt est i nalwithddswhiakd 9é6n%fecﬁ}é=rﬂ°5d?’h¥1r Hadd, (B %ilnB64%/vn) .

nd experiment was not carried out.

It is concluded from these results that piglets obtaining adequate amounts of colostrum from vaccinated
sows will be solidly protected from 987P ETEC colonization of intestinal mucosa and consequent diarrhoea.

Claims

1. A method of construction of a cloning vehicle capable of expressing 987P fimbriae characterised by the
. introduction of a partition locus and a DNA fragment which contains the genes for expression of 987P
into a high copy number plasmid.

s0 2. A method of constructions of a cloning vehicle capable of expressing 987P fimbriae according to claim
1, which method comprises:

(i) inserting a DNA fragment.containing a partmon locus into a high copy number plasmid, and
(i} inserting into the plasmnd of step (i), a DNA fragment which contains the genes for expression of
987P fimbrias. .
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3. A method according to claim 1 or 2 wherein the high copy number plasmid is of the pBR type or the
' pACYC type.
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it is concluded from these resuits that piglets obtaining adequate amounts of colostrum from vaccinated
sows will be solidly protected from 987P ETEC colonization of intestinal mucosa and consequent diarrhoea.

Claims
45
1. A method of construction of a cloning vehicle capable of expressing 987P fimbriae characterised by the
introduction of a partition locus and a DNA fragment which contains the genes for expression of 987P
into a high copy number plasmid.

s0 2. A method of constructions of a cloning vehicle capable of expressing 987P fimbriae according to claim
1, which method comprises:
(i) inserting a DNA fragment containing a partition locus into a high copy number plasmid, and
(ii) inserting into the plasmid of step (i), a DNA fragment which contains the genes for expression of
987P fimbriae.
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3. A method according to claim 1 or 2 wherein the high copy number plasmid is of the PBR type or the
pACYC type.
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expr essi ngedddingHo blaibrol al protein. 40 17. A nethod of producing a vaccine
conprising 987P finbriae characterised in that the nmethod includes the step
of tr ansfAovaatimgeomprisigl E. coli tianéftvmad by @ nibiigy vehiclt prod@ed by the ngthbd definad by Dy
Pat emnt ansqoe biodeimsibto 71, Ver f ahren zur Herstel |l ung ei nes Kl oni erungsvehi kel s,
~das zur Expression von 987P-Finbrien befahigt ist, gekennzeichnet durch das
Ei nf Ogd® A ivansise mampiisingof scofi drangformad] by #n glonimxeckor avgmngsto cleimch sapalilp of Gene
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. Verfahren zur Her st el | ung ei nes KI oni_er un svehl kel s Eﬁ essi on
von B Th. AT e et e g gt bt bifee
dur ch: ing, | gIoning Ypat accqring K 1AM ¥par t it i ons- Locus
ent hal lasmd mt hoher Kopienzahl, und (ii) Ei nfigen eines
DNA- Fr gatﬁ%ﬁ?s?&ggs die Gene fOr die Expression von 987P-Finbrien enthalt,
I N 4 1. Verfahren zur Herstellung eines Klonisrungsvehikels, das zur Expression von 987P-Fimbrien beféhigt

ist, gekennzeichnet durch das Einfligen eines Partitions-Locus und eines DNA-Fragments, welches die
Gene filr die Expression von 987P enthilt, in sin Plasmid mit hoher Kopienzahi.

2. Verfahren zur Herstellung eines Klonierungsvehikels, das zur Expression von 987P-Fimbrien beféhigt
50 ist, nach Anspruch 1, gekennzeichnet durch:
(i) Einfilgen eines DNA—Fragments das einen Partitions-Locus enthilt, in ein Plasmid mit hoher
Kopienzahl, und
{ii) Einfligen eines DNA-Fragments, das die Gene flir die Expression von 987P-Fimbrien enthilt, in
das Plasmid des Schrittes (i).

3. Verfahren gemi#B Anspruch 1 oder 2, dadurch gekennzeichnet, daB das Plasmid mit hoher Kopienzahl

vom pBR-Typ oder pACYC-Typ ist.
S
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el evepeyGlididdibas | Ntroduire dans |e plasm de de |'etape (i) un fragnment d' ADN
QUjg COeI"l’t [ endt t){'es genes d' expression 65 des finbrae 987P.

1. Méthode pour construire un véhicule de clonage susceptible d'exprimer des fimbrae 987P, caractérisé
en ce qu'on introduit un locus de partition et un fragment d'ADN qui contient les g&nes d'expression de
987P dans un plasmide & nombre de copies élevé.

50 2. Méthode pour construire un véhicule de clonage susceptible d'exprimer des fimbrae 987P selon la
revendication 1, laquelle méthode comprend les étapes suivantes :
(i) introduire un fragment d'ADN contenant un locus de partition dans un plasmide & nombre de
copies élevé, et
{ii} introduire dans le plasmide de I'étape (i) un fragment d'ADN qui contient les génes d'expression
55 des fimbrae 987P.

3. Méthode selon I'une des revendications 1 ou 2, dans laquelle le plasmide 4 nombre de copies élevé

est du type pBR ou du type pACYC.
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Vet hgdaaPRidroolghriiiil sofen iaNevéAdicatioh 1204 s@NGoides finbrae 987P, caractérisee
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a5 15. Vaccin contenant E. Coli transformé par un véhicule de clonage produit par la méthode selon l'une
qusiconque des revendications 1 & 7.

16. Vaccin contenant E. Coli fransformé par un vecteur de clonage selon la revendication 9 susceptible
d'exprimer la protéine de fimbrae 987P.
40
L 17. Méthode pour produire un vaccin contenant des fimbrae 987P, caractérisée par I'étape dans laquells on
transforme E. Coli avec un vecteur de clonage selon la revendication 9.
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