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Title: I mmunogenic Streptococcus proteins The
invention relates to the field of nedicine. Mre

wapmehiideml |y, the invention relates to i nMmunoRENNO2008/000278

Streptococcus proteins and i mmupogeni c parts,
derivatives and anal ogues thereof. The genus
Streptococcus is conprised of a wide variety of both

p M éihgydrfoc paodidingrarnatict Gnaive basktsuyeacead tacsolar vddl, ahd a solar
ar i k o 08: ts, including
AR S T e AT LT A
streptococci are often found to col oni ze the nucosal

sim thcemteft aftike prssent applpaticat treyexpression “isolaevell’; refers to a
CQBVRE RoFIpHEHFES ANEES sssiaR! £CO g.ca waddt Gl St AHse

di seases that range from subacute to acute or even
chronic. Up to now nmany commerci al vacci nes agai nst
StilebDIRbddlis INVENION on whol e cell bacterins.

General ly such bacterins do produce significant
pribegrtdennimgation telateatd #ngehod fdr providirgg®usntact on the back

S t: | I -
0T 3 8 s LT RO £ EPES M

SPrRpeetscordingte 8 meht s in an i nmune response

which is directed against the sanme Streptococcus

S A RGRYUNIDFTIIE IRGENBRS! C ent 1) di rect ed

agai nst ot her Streptococcus strains, |let al one other

S t cu erot ypes., a_result acci-pes .

ST LERLRSARER PRICIAMETeq (ofdiPRIlIbaclBRfy HBCF AESronventional
sPrefiessisdadrsly & plabing Seentp deacrystallanesilgen dnn apappring of a

O péativigreptiocD Aoty the pldthhedentend iy also thedirtace @atsivation
CQH&%?BQQEEH&xRQQ%Sﬁhgﬂﬂgr.anOtheT St rept ococcus

strain. reover, vacti nation agai nst one

O R A e Tuitey B g Sﬁ%ﬁ%&ﬁ'@%&@ﬁ%@%&% 6 Garry the required
s6pgeYHa surh dpgl eordactedraelab el Sinwsrihe Platedmetal hgapltermal
Okxpdristdr ¢drdficient diffenent TEmP SNFONnAY adsudting@@probtas is thabthe plating

S ' .ef er ahl i nst - . .
SHLEPRASAS S SRALSe RHEL SRR Ab0Er gt with i
oflesiga of ﬁ%@ﬂtaqtﬁiﬁe%ﬁ B ngakiPowtgtacsarepmysibeigdatively large to
pipodvada theapidtingrprocegewith aparfase bieenowghi te dsrmritt @ruired cross

aRal AL Sreh RE RO ont2d i : éfagl?m%‘ﬁ: ﬂ?t@%sﬁgﬁl tﬁlﬁffﬂ@r)uqiﬁlg&s production.

tgg ef ore aﬁhat are capa .
r L/aég&gle(ifd 1ﬁg{1tagtt arrz%gg 1RCT6ASE; JuLtage regom 1nation and, in turn,
Stede dboelfigencyd theseat cdh Hnaly, dbslangminb ochuied to plate a thick
| deRtk ihpiiBPa e foRRARE FRELEMOKS T £ hAn W cEltidSe @at@ﬁtefor high

WO

of "eliciti n% gn. i mmune response agai nst at 1eas
S?'PE‘;S’?%E’&EB S"WHEai ns, the nethod conprising: a)

I denti.fyi t least part of a secreted protein, a
s%f deied ab Bek aniasihihgt alows, i i amaﬁao@mt fifean and large cross
| sestonalétese quenceondietrs hyve locea discdosd ial UY pnbilished gatent

| BBbEatioN (WA F00500 A%, THE Becelfe B b IACWRERIch'd Sar cell is
ohoRsT B e Gnd erEorS M Este S Feal Bt af A Gomeins cot

| east. .one fp{lotei n selected in step b) or an . .
i MPLPRIGE R fthp RFesentdaV eRIAT o RERNIEF axRst-efdertiverasthed using

| platigafol profidimgetsdiiicalcoptabisneti baykasonsantédanyr @alid/ Bhe method
| TMAG ARWs BF adMhafinhedl/si E&ﬁ&étﬁﬁtg@%c@ i ;Gﬁf)ination with a large

Streptococcus straln ag{ an ant| and/ or I mmune

CENPUR IG5 Setionl §1R? BE e POBIACLs BecA e cREsRbEIEEred b the
stsolar nell SEhaimethodtis Silhyeapmmableubowever, alsartd tixabatk contact of a
SQERPdePWiRPE AR FFdH and badt Borth@spreferably of the sane
Streptococcus species. Preferably, said protein with

at | east 50% sequence identity to a bacteri al

virul ence factor has at |east 60% nore preferably at

| east 70 % nore preferably at |east 75% nobst
preferably at | east 80% sequence identity to a

bacterial virulence factor. According to the present

i nvention, at |east one Streptococcus protein is

I LY s - o - - - o o
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serum anti bodi es and/or i mune cells of a second
animal is adm ni stered to another batch conprising at

wo e@shi@apne protein and/ or i mmunogeni ¢ part, depPCwEORMS/000278

and/ or anal ogue according to t i nvention. After
i ncubation said serum antibodies and/or inmmne cells
are washed away and bound anti bodi es and/ or i mune
cRUMMARY OB THE BREMENTEONg any net hod known in the
art. Bound anti bodies are for instance incubated with
ngsc pwgsntaﬂbérhaﬂylscaeﬁaba én tHe RBGEE i wdIpkidddit REHiMG. B@ﬂél‘iier
gat e
FHROUERELTEEE Sanelfiol b S ERRLY bt WRndoRy ERTE DS
anti bodi es are mashed away, hydrogen peroxide is
apRIPF SESERIP B2 KIOMHETIR AWINGSN per oxi de by
hor se-radi sh peroxidase is coupled to the oxidation of

AE MbORIRERY thlféQHp&Hﬁﬂ) wiPbt Bedcrible i 8aGtl Blow SwithF€ference to
srb rotein of the i nvention and/or an

88@5@9“33?5 ?Fvatlve and/ or anal ogue t her eof
e to be _sp CIfIC y .bound b |bod and/ or
%ﬁéﬁli%tf‘}te%ﬂ‘ie ga‘fl‘i ?%?acé‘fg é‘a%ﬁ: &%Fé’f ipgdp the prior art.

an antlbody and/or imune cell elicited by a
SE’@O ﬁdllsitraéﬁﬁ heddating of 2 hagk contagtediselar eall a¢rapdiagite an
pebediment ofitheageenttorpart, derivati ve and/ or anal ogue
is capable of eliciting an i mune response agai nst at

| Bt BaleWlluSiritep h OCihbodifneat HSthe InfetRHE addoRllidizt8dhe invention.
enbodi ment an anti body and/or imune cell derived from

al?fgﬁ Ay & BRSeRks §%Eé’6ﬁ@ém%ﬁlﬁﬁhf@f th%&ﬁo&‘@&drﬂﬁ%cﬁﬁge invention.
W t a StreptOCOCCUS is used. A conval escent serumi s

g?f | ved { ﬁlﬁggﬁég aQHl' bb%iﬁ%@%h@&fe{lﬁd%tc})ydm%to the invention.

ounteracted Its |n tiron nce, a conval esc

;F{gu@taqflllﬁﬁraqg Q@ﬂmﬁ(‘@fnﬁ'&dl ﬁ\tt) o?hlee &ggla)ﬁnacgor m”n,ﬁrto the 1iwent10n

ococcus conpr ses an odi'es an

T E e ST R T R —

Therefore i ncubation with a conval escent nediumis

PHEATL&H DESORIPTION det ernmi ne whether a protein
and/ or immnogeni c part, derivative and/or anal ogue

aﬁﬁl%ghﬂéhtg 81 fHaemLAYE Aht MW é%qxc@a‘?ﬁﬁé gnﬁ‘ﬁ% ¢\ 'tlfé ﬁq‘v@&u?h will be

prote | ne respon
ARbROH @ﬁgﬂ%ﬁﬁa‘oﬁaé@o'ﬂg ROPRYE TooROP AR ﬂr?rlwgnaon is not
Stiméfetl ¢ tirase snpbodieents vihitchn ibs vaepdlwithintheddope toif tig: eaims
' HEIHGIe Itr S@l‘%gR{]ﬁ@O 69 %bfb?lttﬁﬁt él@ﬁ%ﬁts%‘f@o@é%ﬁﬁﬁ@ Eﬁ’i‘BGHfments may

R A S R T

ipcubating said proteins with an anti body and/ or
i]ﬂﬁ$£¥$£§hngﬁ¥ an animal infected by a flrst
Streptococcus strain and/ or_serotype,

affitsbepbadimest of thamethed willgrovy e éﬁrqrﬁreduvmlecftfwnbej tepfig.
sg&gopd Streptococcus strain and/or serotype, and -
determ ning whether a protein is capable of binding an

an & ﬁ@ﬁ)éte’}f@l’l@s&rdtémﬁﬂﬁg Cﬁi)'a pafss@au@mtaek ot 5£s%wa@i@nhxyé 2is
0CcoccC

f|r

M ieady SOOPER SRR s E b T S PP o Bl sqarise o
s@!@fbﬁﬁ‘bspr Sioamt/eusiNg elgi n and/ or serotype. Proteins

of Streptococcus are obtained in various ways.

Plred eecaidysteps@idnstate] pr bg.ciysa phtingaeed taysodiianpplied over the

p&% 1eresef5$/e%rf tHé 55%%@10\6‘]&3%‘? 2hqrre p?etudges%%a 123R%%4 can for
ce i dent g terial,.virulen e factor are
> R 6 goipElTe 41 rsrf?s SORBE A1 6 PHCT Y Eife

enbodlnent surface-associ ated proteins are stripped
from Streptococcus using for instance |ysozyne. In one
enbodi nent Streptococcus proteins are reconbinantly
produced using at | east one nucleic acid sequence
encodi ng at | east one of said proteins. As expl ai ned
above, a gene encoding a secreted protein, a

surface assocrated protelns and/or a proteln whi ch has

oy ~_~ANn7s o - e " a o o,




10

15

20

25

30

35

popul ati on of an organi sm sonme organi sns escape from
the inhibitory effect of said environnental stress,

W@ mb/0eR2d he presence of said antibiotic and/ oPCT/NO2008/000278

anti bodi es, and are capabl e of 3rrul ti plying. The chance

of devel opnent of an escape nutant for several

different epitopes at one tine is smaller than the

cna? eiirdbte ea&eét@mmgrggemls@@pﬁé& apeplmh@ptatﬁlgrse@@lasyepm €nto + and
epi.to

e b 07 Rt SRR b M PES A R, laghe same
apepcess stendhe plasing ss%iaefrehé in ghrjatsp dgnoted sin Higare 2 is also

| opemedqesiutt iNasttated &t fig a3d)y Fhavtbhig Asvak egufortdramptf be KOH for

ng @ﬁ *ﬁ%;ﬁelkyls {ﬁﬂldl?eoflsetd%r LI ﬁ{éé%\g%& sﬁ\%r ﬁlg?& aglﬁ other

even er avo ormation o

pF“@f $-n of the invention preferably conpri ses an

essential protein. This is a protein that is inportant

- Inpz apxrsden. yhepasshitatign layer gr istopened: teapron iderapaee Faritheypolar cell

apsHductorb Bt(i1Rlstratdd iafigf3 dPt 12 02 0Gi6 Wpen HRIAE ®F tie passivation layer
p? sé?é H&J:n%tg(is ?l?tﬂqhgvett%wﬁ Vithel%o%pd&I é?&ﬁg .1;3%? gégﬁié)le b%achleved by

mmneeanaetph -§¢sigfoVEF Hreeronapletsthaskside o€ &fscelhlbwrth he exception of
ptietaeassB tWirte dreccontienthdll bel foryneal. Mriokied opfioh fieto apply an etch

' He‘é?s%ggf‘to tﬁ@%@@nlﬂgé’ & ur D @#bvi %ﬁ?ﬁat‘%ﬂggiamg@g&?%'ygr as

i vat or . a ogue thereo
 8kp tqﬁiemﬁ%%%twaﬁ ip fesitant Rogiening asshpadiiopApgrng the
t passivatientlayem (AAuse of the invention wherein said
protein is selected fromTable 5 and/or Table 6 is
t Therehhecthalcal) ipeoposde do anstohingd ligsidamdi therpassdestioa layer gets

9&35 5 atttl'?(?sﬂl%fntdf%?eacﬁigglﬂn&g%g ddapl | east one

ate or reconbi nant pro cted in
gl{, gtcﬁ rggll Q the e%ovae i mmunogeni ¢ part, derivative
or ana ogueIH1ereo In order to provide an even

r.otection n ni c osition
pffE &Py E‘Br?Bﬁggg'sWE{C?‘l RSB Pafeaieotibe Ga: bytaghich
| provedss éweanaﬁquabrfrdrabhe e@hingnafjeot dumng thegaeliog pasdess.
derivatives and/ or anal ogues thereof. Mst preferably,
s Yietlanathemad emitovedtonpmeve itlenpassivarips égyeatin Baadly ditecdg applying
PAOERhHS-AsendER. Q/Iaei‘iilkL Bt Ak Grexsafd/ or Table 6, and/or
I Mmunogeni ¢ parts, derl vati ves and/ or anal ogues

t Rg gﬁfbeé Qeé?l lﬂrﬁ%?’ rtl%i‘e ?{rq]gql C%?lgé uehb@ a%%rla?@%et\gg% ?rﬁa A and

ree Btrerns as depi ct

Té‘IS’I‘@‘g3 y Sﬁf\gg‘Srp laftng Sé’feé ayeE digpe r‘*’r‘?‘b‘fﬁdt he group

consi sting of P15, P16, P17, P19, P20, P22, P27, P54,

phga nexssterpGustpged ipfig, 3pgthe qatact plating Prowplisd i teecomplete
ekadkusidoof felotdrrtelll Exg@peforfthe bpeniap @peRs, A .aTlht is, the contact

n : [ h

epﬁlgg%rlggggé%g&gsh}rﬁ 213?1 I ?ﬁ@c&{t%tﬁilgﬁ’né&ﬁ% fOéexample
uBRPESE dRKEELFCE RN @rrlph@werattﬁﬁgcqm apg{gg gilver as main charge
pcatiernllaneddyxibssath onother suitable aaeeriahnformodddralsilitynpurposes.
COWs, Or are crossreactive between at | east two
SNs&bﬁSnﬂﬁg& andifigr 8& tAS cemacicyledng B hhallsabStantldlpy T-shaped cross
ny&tt’%'h lnﬂm%f prot ei ns above, characterized for

|nstance in"Table 5, refers to the proteins depicted

for, instance Tables 1, 2 and 3 which show
ng%—qq(—lnﬁggs?—c m npl es of S. uberis common surface
pr.ot ei n rther re.4 sho onlimt
C AT PRL cisborfarma il e tpschite S ae Berhrede o Ress o
these sel ected putative surface proteins/virul ence
f Hethsrisrsbsten (lllklﬁ@?'ieé in figsfta), APassiyetion atapk @hP«}SSlVatlon layer 2 is
capislésdviech sibxqt eafed . The\pavsivativh hiyegh? yan forsxagpid comprise a-Si
SHR@S B QS Qﬁd%f‘gm)@&f& recogni zed by conval escent
sera r om cows infected with different strains as
shown in Exanple 11, are especially useful in an
i mrunogeni ¢ conposition according to the invention. In

an even nore preferred enbodi nent therefore, the
selectlon of protelns fron1TabIe 5 and/or 6 conprlses

. o o o s R - o ~Aa -
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of an i mrunogeni ¢ conposition capable of eliciting an
i Mmmune response agai nst at |east two strains and/or

waerenypes of Streptococcus uberis. An i NMTMUNOQREI/E02008/000278

conposition capable of eliciti an i nmmune response

agai nst at |east two strains and/or serotypes of

St rept ococcus uberis conprising at |east one,

pheh eéc&brldystqi thepadsiviation 1ayep et @feddibi{oasrok Riespaté foita contact

Pﬁ'ﬁ‘ﬁh i N AIPH t?e ’??fstaen%d“&gn@‘fﬁeo&%ga r#lQm'%? forms the

ese |nven%|on i nmuno
d%lreF%ﬁal gentagtpfdhe aﬂar edhéntffge Pete opea %rﬁer%fftsﬁ @aggivgsion layer 2
hereaddinbtedpwth itikebttenB (nkbdstrass] insfeg 4ther eof for the
preparati on of a medi canent agai nst Streptococcus
ubes klsirdB®p] 4 pRtingReed hiyent iioapglisdtdher by @)rﬁpl@t/ei slefacanf the cell

| Btk of oheaOmah0aRbLAKE € he kg BPLSAYIE, prinyng or

nprising a ence enc
t AP Hobard/er amstals s';bCrlbrlSemﬁ%e FwdirsalyEeoYsy the surface of the
me¢lhod according to the present invention, and/or

sel ected from Table 5 and/or 6. Further provided are

I BCo fidiriapiep Cihe ipl &1ty sée@3dyet @l ik s)Fami byéangenagplying an etch-
CPe'lPs‘?%%Eﬂeoé}fan %?plgsufé MEng %'oﬂlr %’ﬁ e%!c%g@ﬁo' cEl’xe %%Pg\g rt'ot?(%A in figure

uses occus ube
béw ifpldowed by F?‘BOS“B)WCrf@ areesilite |a§ q@na& agﬁrteEhrsoﬁﬂloremove the
t bkatlli’(gl’mai jaygt drftbnotheaarea W antdshiaick spliatiegdatiyg seed layer 4 into +
bacd erféys. The i nflammatory response foll ow ng

in ectlon results in decreased yleld and quality of

N e e

N=L éﬁ‘lc‘émof@r the wrrrga@réas fo That igy rél@r?@nmopaym@ Joisrcoyering areas
pBrande@iin fig@nBhé bentherqilstingtansfoe ek emplsimprisedpdljadium and/or
axRKE! ﬁdanbral&lém%érr U P%ﬁﬁgra@d?&smm? Q{ce(gofﬁfth BH@ fifth step

genus 0COCCUS t rept ococcus uber

ﬁﬂt eﬁg 4§9reptococcus agalactlae (Lancefleld

group B) Strept ococcus dysgal acti ae (Lancefield group

Clh lrdifermhﬂd'm“lmr‘us zooepi deni cus, and the Lancefield

groups D, G L and N streptococci. Sone of those

s petbirdsenhadiment wijl beidegcaibgd vgth aﬁéeneaect ey, Samidi | e

ot hers are considered environnental pathogens (e.g. S.

dirs gl thotlicasbodinder8, tiveplang séddsiay¢ri 4israppliled iafigr firecopening of area
' Bfﬁcdésé’rnbé’ﬁ fnhth§ sERRNI &nﬁ(ﬁllﬁ@m@ﬂbﬁraﬁé’cplrphg nﬁﬁabut it is applied in

characteri zed I

R OPBEREY S uitlio RRRIERE e ML Rlse o e o INagingg seed layer 4
| sukdy pppkied vhidieiar¢as v and Bs buhncsteme@ ateas dc GYnsfiratgd imfig. 5¢).

t Baclcblaﬁhg%be@fa‘yef:ﬁ;splroausﬁ@abymt d@niplé 86 4R byAnkijkdprinting the

fQ S
Bl ey B et op EPe b BRuBe PRedrh AR spnipipine for example
ud lummsﬂﬁﬁeﬁseﬂ@ﬂe cases, S.uberis mastitis may
al so take the formof an acute clinical condition,
wilhereafior, o caritgetplatingl? seappdiediin thaxsans¢ wiag agrdescribed in the

diseat @ndddeH (iluieraldd #h @nIGggvel | ing or hardness of
the mammary gl and. Sone cases Of the clinical disease

c?g %ﬁ ? ValfegNd pyrexia may be present. For a review
the 'Tﬁ#d%ﬁ mani festati ons of S.uberis nmastitis,

S e U o S g

nd/ oy theoplating seeddaysrys gpplied ply dpyeleetedareaschy meansof e.g. ink-

t j'E&tlﬁg) nCom¥eqaéntlynitywbdylifent bt necaskagitoupplypat etchaesibiubo protect
{ BESRUEERYER e Fhe BFARY SBEyPi cally Tound in all

dairy barns are often si stant to such measures.
These neasures have therefore not influenced the

i ncidence of mastitis caused by environnent al

pat hogens such as Streptococcus uberis and Escherichia

coli that are now responsi ble for over 95% of cases of
mastitis. Fromthese two species, S.uberis is the nost

i nportant environnmental pathogen, as shown by surveys
executed |n the Unlted Klngdonr(Hlllerton et al

A NN\ T o AR A P~ A NN\
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strains decreases the chances of devel opnent of escape
mut ants of S.uberis organi sns. Escape nmutants of

whamberidsal organi sns general |y devel op under PCT/NO2008/000278

envi ronnental stress, for exa e in the presence of

an antibiotic or in the presence of antibodi es agai nst

an epitope of said organism By natural variation such
aBiffloembodimeEne caused by a | ow nutation frequency in

t he popul ati on of an organi sm sone organisns of said

PR fidthi cib@lim e adasdihs Ridde@d provideahé Of)@ﬁh%i:ﬂlt thepldithg seed

%Hgﬁ??éérl;&?%qreéass \J}?igfl e;tk‘? S, A x\@ghﬁglip%ﬁf:i%g?hls 9 E] E‘jlﬁ?e materials
sreéé@r Ileygss Paadidare & W@Wl%s%bﬁ F‘ngo‘épd with laser.

predoninant role in the new popul ati on. The chance of

d8ixsh Emhediment an escape nutant for several different
epitopes at one tine is smaller than the chance of
dbvabsgrembodiman (dbstptediifenbaifprtho plajingrsecé piyeopeonsists of

f\ﬂ)r' e'iﬁlfﬁ‘ib@eg%'l Gs @esERRRA ih @MbRA &t 1anrhaaisamg%nm %repﬁlrotwded by
ereo

menites L St tidny /4 plefiaderi AT RoRer BFndiiel B the areas A
pbprEans ohegg Hlkm@tt A me@d bagier dayer @e@:gerasleelomclsth pliasghorous or

suﬁlrggteﬁfls tHatdepositedPE pRItIAEDN drbs Braag @(luaﬁpdte@ 8¢Hedthtically in
pF g e%hg glatm%ggfe A& ‘f‘i’ﬁ*&%%%t 8%8@{’ %?AVCCIQD means of an

sponse gal ns rep tOC
ubtéhmg acg@rfb MR ey glsatwullerggtovmbe pl@&l@&tﬁp%webﬁm éreas A. In a next
| stepad tickdd mheralelapes fon exsi@plevapper onsikter f@asiovidigg the contact

ngaﬁﬂg 3G9 %%Pgsﬂ&)ﬁ%)r ﬁlgﬁﬁg atlﬁlé] gé Q%p ?Et e P g{]}&%¥ layer in area

er|v I've~ o
SBiand dr ¢ A rratively ofhei Rlatingsasish er @R tPaTEmEYed fHer the
nepEiatibs f olie camtadt\pddtigy 3.ul ti plication of a
bacterial organismare generally known as essentia
pRevait EnfHodaie® gani sm The sequence and function of
said essential proteins is generally rather conserved

bef sesrenth Elfnﬁb@i‘i‘ﬁentt Xﬂﬁ@tr@fed%@@eﬂhfe) the platiigede@l N Bfer 4 consists

nggdlnent of he |nve tldone quQ%?enlc rotleae and olatin
are'BSEEMPI ST bP%f‘%? S eofln an UBEFi's | "FRERI S Qyy©r and plating
t peedi layerre thessenraned in eregi B efékt@r@atag%lwnﬁle péﬁl%@@dtlmr could be

pdep®ited afteABpdriny 6o g&massmﬁbn tstlaek @0hreatB|us describaddin
a@rtn%{ﬁ%%? 3%@ Qﬁh% ?&tl @2450/98 YRerd %fté(? g&@f&‘ﬂeﬁy}q by means of

efence a ai ns

t §8etikyst of dispensing, %ehﬁgrétegand’lg@é% dr Vgyprlating assstshould
epsdatabbl bepa edfbdcive $ayar aad poekleng. nmhdeup lof baeer afore of the

(0] 18
eg(ggﬁgllh Eﬁﬁat?%ls Mg%ghzel rs}t]—llg %E?%E%rbﬁ(h tofre olf')égter and acrylic
aFFStPn e &’i‘ﬁ%t "p

S. or
t&PﬁlschaVF &en H\?Sﬁf ¢ t‘uvﬁé’g’ %§gf%'ii‘“é“ with a
p mi te il gmentefuch @acyb-ohictdmeetenpartieles @f pmamemagaxndst

infection with different types of S. uberis organisns

amdmdad: serisarl bdrtiephayst, el d.idigkedbr atkeél-phasphosrts, tsahen deposited
%’Pzﬁl ér%g}'ﬁeanrd gﬂﬁ%ﬁéteﬁ:%eﬁéfhgﬁcaﬂ Lh RNy e))fIn a next step, a

erl I MmunoQogeni

nera
bQE%\IEFéén‘E%{J@MFra?F éwite’rxal@ﬁ CAPRCT @YY fofbldind up upyfhe desired
cdnv]aless o€ntetalén ahotortaats 3 i dbpasitell byenemdofedatang on top of the
}é@i%g seedB5d bhirik 1ay%?'n§* ald/BINR@ENI C properties are

pab e of enhancind the i mmune response agai nst
e r T

ano?%e?e AR ok hoV BB bRl RRPS Sor p R g dobtacts are
cBpidedes at | east one capsular antigen in addition to
t he i mmunogeni ¢ proteins, because said capsul ar
antigen increases the i mune response against said
i mrunogeni ¢ conposition. The present patent
application discloses in Table 5 and Table 6 preferred
reconbi nant and or isolated surface proteins derived
fromS. uberis and selected for their capability of
eliciting an i nmune response agai nst different strains
of S.uberis. Therefore, the present application
prOV|des an |nnunogen|c conp03|t|on of the |nvent|on
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"Sequence identity" refers to the percent sequence
identity between two am noaci d sequences or nucl eotide

weemueraes after aligning the two sequences aneCT/NO2008/000278

i ntroducing gaps, if necessary,sto achieve the maxi num
percent sequence identity. N@thods and conput er

prograns for the alignnent are well known in the art.
OQenonorp fagurepr ogr am whi ch may be used or adapted for

pur poses of determ ning whet her a.candi date sequence

f Blduse Biitlhstratéa soldeédlnivhichinconsprisdsiagho?ovolaid Stssoetskr biyaterial

Pts%EH as lclréﬁlconv}'ﬁﬂrecfa NS (ffoga{r%gllvﬂl%gefj&) ?%rtlse&a back surface of

% QﬁS\l séateg(ygg be qulergélégcg,oandlegégn sty mit I!;,]@)e solar cell,
adlwktm&quwsnheiiqwé'rauefaae hA gleastegreamntdct 3o eontacts are illustrated

I 4ERELLeY)) ik PrRAgd i ﬁi%rbq?lé%ﬂrfta e ?§n§55‘ﬁtghtt3 s been

| eas out OW re er st _a 0% and
Bavidelo ek shreeecaf Dalsofi csidyube aRts et d(zentlty

of the | ecul es after alignnment. Therefore,

pRksentd n@am Rassiy fprHiayer %fs%§ta8]ﬁ of geffsa%@nalﬁmréﬂ over the back

r ewrdadei ofathe sphicoh éayeadeous nol ecul e that has at | east

80% sequence identity to a protein encoded by a

nuyl ei eddiap @ AGQT sbedJaydiel dverehé paRivationdagref,err ed

enbodi nent, the invention discloses an isolated and/or

r sp orrbbé@@&m{grmk HlAAEORUE 147 Ay} £ firfiafreASnA fits£88d second

Sﬁbé %yence Identity to a 'protei naceous nol ecul e

RE§d8 ¥ nucl éic acid accordlng to the invention.
|nduce .or elicit an | re i n an ani nal

2k naPBSIRE BREFHEAR R REUEH Lo it ne

i nvention, said animal is PTOVIded with a protein

afb/ or Oa?flm&ﬁhmg@w aregdt pl theeapasgiyafien Lysr Et adast one

i munogeni ¢ site. An immunogenic part or site of a

pflot ei APPIFINEY prsadi\pldging Do thsrapeapia ofpdis sagrndiaies Bj of the

C ppssbl agioaflapdrixad weld agto {herplawh O gHeddbydres paramdifithe second

| qggenlc site conprises preferably at | east 5 am no

nore preferably at Ieast 10- 15, and nost

efer j;ve.a 0. a

%v%wfpeﬁy b BP PO DR UaltE s MRRfe b 3 irhleq A into firs
pw@ﬁl s¢qond releghrodmatass gy comprise enrairbtaid ergerA oif tap plating seed
| &3%t 4aMlré epevifieily? Step @) HEGUbd afameai%;aﬁtsﬂapplfyuag an etch- ,
pFe%Es‘%%;{laa %{?1“:% tﬁ@ 'S&S{chéi S{‘Qr%gggxgeé 9} and thereafter
accor I nve n St re ?‘l
afrplytng anechigg agenk toeéchhtheriating E“se clé}‘ﬁfr @@@ igrthe first area A.
I mmunogeni ¢ site. A reconbinant nucleic acid nolecule
i i an p&@fﬂ@w@ dspeab GHIPrid rromaitses apply b1e an inselating oraterial on the

PpRitRieed layef. MbRspeEidicail), @nbitispect!stép &f heRsbmp¥e depositing
pgir,g)tlagir%ere?irst %&o&g %far QQﬁ H& xﬁehﬁ{s?giea A raalf% S‘Jtﬁfegf% reflective

pﬁlfattlélngSIB‘i'létdéP%%teéfonatthe |pé&°svatt%la§@rr a. ns of S. uber i s.
Therefore, the invention discloses a nucleic acid

eficany afjthe ghoue sWaasrasts steps ) ané dhoworhti pryfarmetisémultaneously.

i nvention. Expression of said nucleic acid in a host

c &l hn pspect,déep @grmayrbepedermed pefotestap d). Ahernatively stepb) may be

SpkfotERRRAeMeprotein i s preferably incorporated
i nto an i1 nmunogeni ¢ conposition of the invention.

Tﬂ?ﬁﬁfagﬂe%t srt{be r%pqggf tﬁ?g&f&%ﬁ&%})? Bir&d !l}qﬁg afttch- re31stant agent to

eni’c |m
eeedlyin 3ieas eScPRit %a%coas@l% aélé.t ereafqer a applying an

cetqhmtg' dgenn tccetch nhespzrsglvanon S@eatzarpeand/tm s¢opad mbdanBnt

pr ot ei naceous nol ecul e according to the invention.

Sai d reconbi nant protein of the invention is produced

by a host cell. As a host cell, bacterial species such

as for exanple an E. coli and/or yeast or fungi or

eukaryotic cells are used for the production. An

i mrunogeni ¢ conposition incorporating an isolated or

recombi nant protein, and/or a cell exposing said

proteln |s capable of eI|C|t|ng an |nnune response

R e s L T o
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35

avai | abl e at the Sanger site in April 2002 were
assenbled as well, to obtain 61 contigs containing

WA 2BBOORES. Sel ection of conmon surface anti gemSI/NO2008/000278

Successful vaccine antigens are proteins accessible to

anti bodi es at the bacterial surface and conmon to a

nunber of S.uberis strains. Surface proteins were

| bheant aspeed af teast ¢teeofgthn otups spql)enmed snayf catpraserappdfling 4h etching

EnOaftdtPYo 8R! s%%ﬂd"grefa‘y 18 @R6her 8PcRt, Bk NsPHS 8f the steps c), d)
rr(gr:]%dﬁquenceset ¢ glgg] s?ﬁ%nat ure noti f (see AW
Y cPBBHY H S§BP 81 BFY*& ns of gram positive
ﬁ%_erl a. Anmopng ORFs anal y 17 ORFs cont ai ne a
L

@@6‘?%@%“%@%’ hapgm %‘bﬂanflé YiiTrshaped cross SaeHQ
ofontaet plathgiBmaypatshdeqedvided for. nekghlroutip2onRR S inR2Y

aaqb&%ﬁ)en@sf attheégl this REOBRhNPe BRI L NRlshsit e{;ﬁm@ only for the
in strai nl? %(f ? ty one ORFs cont ai ne {1 pid
al®” SB%jilr&Iﬂ ‘ﬁﬂ’tefl ted§?red for Iipoproteins (Tabl e 2).

ese proteins were found in strajn OL40J as_ wel |

aécwggxgrta. ¢ gmbedimenp dessiibed aBovaoiiis neyided @ solaraqll with an
t mateasaha@iafedphtiap ghalrics guadeeononsol aravetlselhisanaeased area is

r&QisFifhtE’c! g¢litkd b&ﬁa& M fmﬁn&ﬂs@meza@éa fMeRfthk @ﬁ jeon layer 1 is in

enc rgtein These prote

"g%ﬁ?é(Yﬁ’%f el Bigsihe Rl mbRtRb Al U n amag p dicyarca C
Dinscaqhkmdq: oﬁamfa B wihers thd cgetaetplating § is dastenss! toltheplating seed
anpgesppcl i nical isolates of S uberis To exam ne the
presence of the selected genes anong various S.uberis

SMO%&er ﬂi@ 'iatmgbirle?@ ﬁtc)q?aﬁwﬂrg&eeﬂaﬁt ESntR& R g%ereby

a consSi derabl e nunmber o
TefiHFIBglth%‘p @ﬁltgngfl?sgﬁs was probed with PCR products
obtained from99 of the selected genes. The data
(Habpeldde nedthas she pgtng seed l%ers% F@tﬁ@apg%ééeﬂectwe material in
hyrdet thi ethanct highogapBng bethesoddrregilns, suggesting t hat
nost of the selected genes are conmonly present anong
t Tige devitedudedtrivligidrforfitahéd Bthelsdl @Blli88éperdeMtién tHat ohmic

t&ﬁ]oz?c% 19§£§§‘llgh%ﬁtb%%wF qltlﬁgldco%%éfs X\ﬁc{ Qas% Aaét’éh%f&mcon) An

sehmjcrroniacs gan ferdingianegibe prcated; trysa heaﬁ.trﬁgtrae@#mether creating a
snhtmlse)r ranteutedtiecphiase dTheheansaanentgoald ¢itieerfbeatddierafico

OQRH e lelrst rﬁéﬁ[re!)ﬁag’t AnABARQSERYV & 'i)¥ aftbr 3G BRlGf the whole

eva

A UMK TR i R R

ofysteme os by dotadly lpatieg thecentadtaunesd (Br)dNIﬁX{DﬂEESSBed in E
coli with polyhistidine tags. The products of 106 of
thﬂ&ealmnmve/\ﬁn‘oeesu ackindbydr| yr, alteriadivalyd nexqaheeseited mucleis, of

ralﬁ'f%&?tgg %%llt}{e waf rane‘?&Ieaa'anqgctfcﬁQ d%{pﬁg%d seed and barrier
Vﬁral |

romra

o erhagees B! %ﬂ&toeottosel?ﬁgpres plating chepdstries, resulting in
tmsteeobrffonnalhaet]at ecaimps. Inf adsiptdani, fthe thentmiabbatd ges for creating a
dél[l@ﬁtqu l(ﬁg %Inﬁellla‘dhﬁn %25 gfe?lqg rR&tho?'tﬁbSc&Mm\Qﬁf}I szeﬁ t¥an51t10n

Si show t hat
tWS%ae)?ﬁPéi‘?etgr ﬂ’lﬂgifb% \fée‘iﬂé‘ %Cé%:%fgﬁlu ')fg’éi by ant i bod| es
present in ser S. uberis infected animls
i ﬁd%séﬁkl e %éﬁattb?@gé%%te& sqlargels é%pbeérsaéla ‘mereyphest towards
atechperaurencypchiagehercei abl oodng celMiestgvewith 30gladr cubents per electrical

CXIMEI I85h B Wrffe ﬁox\{@r t@(‘f @Q@{r?ceﬂj c@ﬁ/ta@t@t Tﬁ’lﬁqh@r%ased capability for

ent I n sera rom | zed
f%ﬁg SIS FIY %rexge.l? E’ﬁ Bipd ém}El@w %aqlféaqnéact $6ks wathdpnger
t hegax ok ger mbotratiessthae vathr preaprt desdgimot Furtherserag shorter

oplfaahg e%éegymn%s Yhg 'blesachﬂ%f/&%l%@e i?t‘Wﬁl faﬁe Y&k 'mﬁétobgrow a given
era formal in-killed or

<SP etedinaten bbe ERET Sodbictoraca | nch cate. ¢ ha

nost of the proteins are antigenic. Table 5 al so shows
that sonme proteins were recogni sed by anti sera i nduced
after experinental infection with both strains 41-241
and O140J. However, other proteins reacted positive
ech u3| veI y with ei t her sera obt a| ned after i nfection

- ~ A AT o o I Y



1988). Strain 41-241 showed the RAPD fingerprinting

type B predom nantly found on the particul ar herd
walowngr4dhe out break (Zadoks et al., 2003). TheCENO208/000278

was i solated froma cow infect with S. uberis for at

| east two nonths. The onset of the infection was sub

clinical and was followed by nultiple clinica

f Muoreewgpsbackivenfacudiesdlar aflisaian beGnddbOdithRthaBER2 thevudrstlicon

klﬂ%?xlf%cenefrgé’ 'vgtﬁgh QXnﬁ te& to 1ﬁﬁx‘ ngg de SeIff EihEy ﬁgé tdesgral

er s and
p&ercﬁl]’(?é‘?ar ’é’nﬁtrﬂ%ﬁ% at Séé’i“ﬁfféﬂef romclinical cases of
mastitis _on various Dutch dairy farnms were kindly
pM@ltU@& ﬁythglprocblctqggvs,eggencglg@e E@bg@lpg@ts ahewe has the potential
Net redutapasiuctiyn E¥s3 .foplabaingckmontabtddwlartkdedist h
Service, Deventer, The Netherlands, or by Dierenartsen

PPHJ&E& h&fte thAtaEé ﬁfhwﬁ@@ abeiliaefrhi@orcisandAhht 18t kedle is not necessarily

ect U o&‘i‘r?e!f rﬁﬁ&f' K%é}sm@ﬁqegissgr?& aeyeﬁé L %li r)ya&msple only about 50-

Upn gaveeaithe thighness gé the patsdreontactsonsr esa A tang By be in the
( ﬁﬂd@nﬁk&&Qng@thﬂ:)thatallhds@bﬂh&ﬁax@mo@@tjlaﬁbtoabe’alﬁﬂlﬁtulié fiidhe
i I

o e aBARGHE de Y p R bl Ve BRI Large
ofl?l\é?W@efrorE tl%?ﬂ‘ﬁ ¥9Sai ns were grown in Lurl a broth

18). ‘and plated on Luria broth contalnlng 5@6gm/v) )
a&ﬁ?ldeﬁl ﬁh‘? topiceden obtherlyshapask cansgranpemed padop @8, plating seed
Pr@pgrnaédm fotmviheyntinBolik coiirbit cvaduarbt, avliikdthtrsomosn part formed

d

%E%poeﬁ%l &{; f}%?%élﬂﬁﬁ%(?ﬁﬁﬁﬂ%h? 3353; ﬂn_ﬁg}ém@&f{zﬁ&ﬁng areas
vBsaBuiplG Fb?ac@(}’thﬂﬁ&f’e dotiqd line, g Willpbizig thggenerally

mksowmhmmﬁﬁofﬁubsﬂqmmnkﬁy, 40 mM/m of rennin

(Lactoferm Brouwl and, Bel gium was added and the mlk

was i ncubated for 2 hr at 37C with regul ar m xi ng.

Coagul ated m | k was renoved by sifting and the

remai ni ng supernatant was centrifugedfor 30 m nutes at

12,800 x g. The cl eared supernatant was sterilized by

filtration over a 0.2 um Sartobran P filter (Sartonus,

CGoettingen, Germany). MIk sanples and sera. M1k

sanpl es and sera were obtained fromclinical S uberis

mastitis cases fromvarious Dutch dairy farns (Drs. O

Sanpi non, Animal Health Service, Deventer, The

Net herl ands). None of the animals had been treated

with antibiotics before the sanples were collected. In

addition, mlk and sera were collected fromcows at

various tinme points after experinental infection with

S.uberis strains Ol40J and 41-241. Rabbit antisera.

Pol ycl onal anti bodi es directed against formalin-killed

whol e S.uberis cells as well as agai nst sonicated

S.uberis cells were raised in rabbits. Rabbits were

i mruni zed subcut aneously using 2-4 x 109 killed cells

in waterin- oil adjuvant. Inocul ations were repeated

two, three and four weeks |later. After 6 weeks,

rabbits were killed and serumwas coll ected. To

prepare the antigens, S.uberis strains were grown for

16 h in Todd-Hewitt broth. The cultures were dil uted

10 tinmes in 1 1pre-warned Todd-Hewitt broth and cells

were grown till optical density (600 nm reached O.5.

The cultures were centrifuged for 15 mn at 10,000 x

g, and the pellets were dissolved in 100 m of PBS

(136.89 MM NaCl, 2.68 MM KO, 8.1 mM Na2HPO4, 2.79 nM

KH2PO4 pH 7.2). Subsequently, the optical density (600

nm was adjusted to 1.0 with PBS. To prepare

formalin-fixed cells 10 m portions of these cells

were centrifuged for 20 mn. at 10,000 x g and the

pellets were resuspended in 2.5 mM of PBS. To this

suspension 250 mM of 3% formalin was added and it was

nalntalned for 16 h at roon1tenperature The

o T Y Y " .
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Experimental infection experiments Animals. Cinically
heal t hy Hol stein-Friesian cows, 2-4 weeks in their

wo poosh1142ct ati on, were used for infection. ThePCDNO2008/000278

were mlked twice daily at 7.0@a. m and 4.00 p.m Al

cows had somatic cell counts (SCC) below 2.0 x 105
cells/m, were negative for nmastitis pathogens based

0{1T r%g{gat ed m crobi ol ogi cal evaluation of mlk during

t A 14 days prior to infection and had no history

of mastitis.. Preparation of the inoculum an .

| hoMisthegt R proyidig A contact gnite gﬁ%wrga&e of f-.@ﬂaf ol gharacterized
usethatthei method aomprinel the dollowingsstegr: own on Col unbi a

agar plates containing 6% horse blood (v/v) and 0.1%

agp cul addifpva\phssivaion layan@h) erveethei bakR s@fadd of the silicon substrate
ngd- Hewi tt broth (Oxoid) and cul tured overni ght at

370C. Overnight cultures were diluted 1 to 10 in the

S B LT L R B L o
. Cell 1h | | db tri ti
o) ol WPt B S S PRA L VAP R and scons

eeletirednanges;e i nocul ated intracisternally with either
5 x 102 (either strain Ol40J or strain 41-241) or 5 X
108 ( sopaimg 4 techll)ared (B)pefi thb phdtingf seeBSayeCqs);r ol
quarters were inoculated with 5 m of PBS. |Injections
wey e depehingltie RE6RT afchEBRDT eI vatibK 143@r (B); N

di sposabl e teat canul as. Before inoculation teats were

chesnei) oAl e) 0 Gy rmeseca s o of
a2 PR ) 8 B 98 S e o

A#SEKBY)- group of four cows was chall enged with strain

41-241. Two of these cows were challenged with 5 x 102
c2.uMzthpdtaggosiongs toglaim 3, x 103 cfu. Cows were used in

t ¥RhrE@BE L&l tHEt DY R JYRTsEpardiifig WRSplhtiRl S8 agét @) bR first
{8 AN SE Tt P e B b S RES AR Sh9aRAA) of e
cHiCACAM™E P et PR E5HPP s 2RaP SOTBI P IRy e

aBlepnpcedd layer @vh al | quarters at each milking. The

sanpl es were exam ned bacteriologically on blood agar

pB aVigthodmecaidimgty @¢iomdy se bl ood (v/v) and 0, 1%

agisdr i tbAzddMn\thatie s;:a?:)%@geﬁ\ﬁﬁtiﬁgrl% [gliafiﬁg sék&d Ager (4) by a first
a I

st an d procedures nternation i Feder ati on .
TR PBLRSTE FRald ReElfiat h@RSkpDPLES HpTSinE g ipating
umateriah paltheplating seethlaypody responses. At each nil ki ng

the body tenperature of the cows and m |k production

whsMd thtodr avicomldn g trdoroetsthewetaemisd B + dragabtérazed in that both the first and

CldcBhg lti988 taﬁe‘aslﬁ_ﬁfi ’;Heis'ﬁn{ecﬁm&iiﬁft. ency of the udder
em .

and clots in Once a week bl ood sanpl es were

col Iklgﬁ{o%dacfcgfdiﬁ%% yrg St @E cfiihls qgg,ycl{a?a?‘o?&@zceﬁsinitﬂaté?%ge) and d)

Pat . For histol oglical exam hation nmanmary
t?fg&féf%%aﬂusgawraaawer was sanpl ed from different
sites of three different horizontal cross sections, )
i 6 Methodiacgorgling tp ongsoisthe glaimady4 peharrsderizsgdsinghatridep e) is
cpatfemniel efdreadtep B gl and ci sterne. Ti ssue sanpl es

were fixed in 4% buffered fornmalin and enbedded in

par ®ieftiod ackerdihg &5 M6 thalclfxani-nadHeatderizcdSiHahat step b) is

sectl ons! vgﬁre cut) and stai ned with hemat oxylin/eosin

EiN SN ber, T. 1989. Mutational effects on

S
i,n stabil.ity. Ann Rev. Biochem 58, 765-798. .

PN Elossatding:  onfsot the Chims Ir 8GO e ecingna: nh is

Sperfermedi a8 Iprl1@@ AN etpipiresistanti ageont tovhe solsir okll il @read 4xcept from

(#R8REoMR M@ GBNAh®Mherdafte? AbipPPAng hARWhiFY agd Yo $RAkhe

Mastiti.s: ,ph | ogy: at hgl o . 3-9. 1n
shFvbiiER e 2 foretlindhe etond At (B som and A w i1
(ed.), New insights into the pathogenesis of nastitis,
Ri j ksuniversiteit Gent, Bel gi um Bi sei but sugaku

Ki sokoza (Basic M crobiology), 1990, Vol. 8, Cenetic
Technol ogy, Kyoritsu Shuppan De Geeff et al (2002),

g, o - A PNA PN A PN p—p— me B 4 a
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an etching-agent e.g. via ink-jet to the areas B. As
can bee seen in fig. 2, there is, as a consequence, an

wa@ema/0C4bet ween area A and area B where the plBtT/NQ2008/000278

seed |ayer 4 is not renoved. |pga next step

(illustrated in fig. 3e), the contact plating 3 is

applied to the conplete back side of the solar cell

e chsthodorccotiing peonagf teadamA. 1 -Fheltaraderizddeingbatt atdeéast one

PbAfHeNgep? d)Sd}:&vardoﬂq)r%@aﬁp@l@% tchihgldo@nt &recTBﬁ‘to the second

contgﬁé platlng can for exanpl e conprisSe a nickel” seed
arrier |ayer, then copper and/ or silver as main

rrlers foll owe y.silver, tin or othe
E‘? Mpihodraseerding O e a@}aé'a? e htacigized. in Abata dgpst one of
i thefsteps @, dhnek ¢)i pmBises allasec ablafioh ppbatss.ng 3 has a
substantially T-shaped cross sectional form Second
erbadiethedtacéosiégntodc] e ad e adterzdd intbadasgs ¢) Bgsbrrinad by
ﬁ;ﬁ;?l?fﬁ%%% fréﬁstarﬁaa\%gnt {Jtnk leaﬁ bt Gin SER eg(&éﬂt lfls(fxﬁ ‘fﬁ]ieeﬁrst area

Ssi o) passi vation
z(A)sargipt&Pr ftef DBy 4SRN REFSER L0 mt@a@éﬁ%ﬁ?e&dwer (4) open
| eyehe fitstcana {A). exanpl e conprise a-Si and Si Nk or Si Ox
and/or SiNx etc.ln a second step, the passivation

| a:yelt/[eﬂmﬂsacomelﬁn@td claini Oy tliteagpaesR] inahaBsteP ) 8drhprises depositing

P ﬁldtﬂ% r%flsfal%xgret?ct?k REMr tcgl(leggﬁlecqlrs?&e?mzdi ment, the

tac at orns rical “‘contact of the
S 1pen ar as f
pgs gl{/lsg}%fioaﬁc?rl?hne% & clglrné tlg’eno acéerlz in tﬁ%t tﬁxg tptl%tngfesmt layer
(P(Pmngﬁqsa@@ep vg mgterigdh) . |n a third step, a plating
seed layer 4 is applled over the conplete surface of
t he Method(acconding tot et ¢frihe iclpima d) 13, Theraspgyizedrio ¢hdtghe contact

PpLatias Merhdaya ﬁﬂfseeylluagy TRERApel REbsAsc &Y ek .Ng a- Si
and/ or a net al such as nickel and/or silver over the

595 flﬁ@ﬁloﬁfacﬁz&%l id anyI oF the C%fnfsh §4 %‘Baréct@lzféhq;l i the opened
o B3V G riog' %qvimaﬂvﬁ Bl MR et LUt Sniapqus conducting

ekoept for the areas denoted A in figure 2, foll owed

by exposing the solar cell to an etching agent. This

wi 6| Solemeelke colprisinetd bapksaethct apebadk furdanet dven@nigeag A contact,
a&?ar@&@ﬁﬁecﬁﬂll t'hEt fh@%oﬂia@% isr}Qo§fc‘1%g oh@4€ bbaé‘k klﬁtf&e of@fdsolar cell by

reas ste plating 3 is
aﬁﬁfelﬂé%‘l ?%Settlg%rt{ib‘hﬁil%gg h&‘fi?(‘ n]dz&of the solar cell,
except for the opening areas A. That is, the cont act
plating 3 is covering areas B and Cin fig. 2. The
contact plating can for exanple conprise a pall adi um
and/ or nickel seed and barrier |ayer, then copper
and/or silver etc (fourth and fifth step illustrated
in fig. 4d). Third enbodi nent A third enbodi nent w ||
be described with reference to fig. 5a-d. In the third
enbodi ment, the plating seed |layer 4 is applied after
t he opening of area B as described in the second
enbodi ment (illustrated in fig. 5b), but it is applied
in a patterned way w thout covering the conplete
surface, e.g. the plating seed layer 4 is only applied
to the areas C and B, but not onto areas A
(illustrated in fig. 5c). Such plating seed | ayer
application can for exanple be nade by ink-jet
printing the plating seed layer 4 in a predeterm ned
pattern utilizing inks containing for exanple
pal | adium silver or nickel. Thereafter, the contact
plating 3 is applied in the sane way as described in

t he second enbodinent (illustrated in fig. 5d). Fourth
enmbodi nent In a fourth enbodi nent, the etching agent
for opening of the passivation |ayer 2 and/or the
plating seed |l ayer is applied only in selected areas
by neans of e.g. inkjetting. Consequently, it would
not be necessary to apply an etch-resist to protect
certain ar eas bef ore the etchlng process. Flfth
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