10

15

20

25

30

VACCI NE Field of the Invention The present invention

relates to an i nproved Streptococcus pneunoni a
wo aeeions78 Backgr ound of the I nvention Chil dr enp¢EEB2008/058202

than 2 years of age do not nount an inmune response to

nost pol ysacchari de vaccines, so it has been necessary

to render the pol ysaccharides i mmunogeni c by chem ca

conjugation to a protein carrier. Coupling the

pol ysacchari de, a T-independent antigen, to a protein,
Mgtho tem £ Trading, s upon the pol ysacchari de

the properties of T dependency including isotype

switching, affinity maturati on, and menory i nducti on.
Tegbnaved, Fikdde can be issues with repeat

adm ni stration of polysaccharide-protein conjugates,

or the conbinati on of pol ysaccharide-protein
Theojugales 1ovEéef MUkt valkenttyagciesodoin@Xafplaitomated

it has been reported that a Haenophilus influenzae .
exe)pedh ﬁdﬁ%@ﬁbéﬁ%ﬁ|Eﬁ@?¢¢@ﬁa@aé6§ EUlISNhg fet &g icular, it
ret 9XQEd (1T 85 sLe PIALLLBACYA | £ LWBR;hESIRA dd) Bor an in-

osage-range w th sinultaneous imunization wt

stftimeer TTfadrd anpreunntoveakdpekysacghasiydeemT

conj ugate vaccine followi ng a standard i nfant

schedul e. As the dosage of the pneunbcoccal vaccine
BavwhgrblaHeagedhet aveAkiba aagpersert arthe PRP

pol ysaccharide portion of the H b conjugate vaccine

was decreased, indicating imune interference of the

yS POss 0 s
ToBQLYSORLAT L0BeoPOsel MY ML DS, 138, Of kAR SRAE e uoe o
auﬁ6ma2@g3-e2@ﬂﬁa)ng'léhesgsﬁte{c$ ofbuthe s;a;rtrem proteabhly create a
sage on the hunpral response to rotehn itself

maﬁ§§t &3 gr dven-1d" bjen%WIP"’F%Ee}P%d rIlh ROl WRfEnted sell-

erkt WS HLPoIE ed-ihatt | PeheastPy thendosadr @ d computers,
tetraval ent tetanus toxoid conj ugat e resulted in a

lndefd“reeﬁeéll@esp@ns]f@ﬁama@e tet asus" chrenter cODaganret’, market

pa?‘lt'i ?’Lﬁ )s c%nasghggl A %l ySAS o!’;m&? % lf eCcI)?dé)rs for the
COMDi i'On vaccr nes have “been’ desce as carri

1nbﬁdumedtennﬁﬂplCheupgkﬁ$ﬁ1onwh@h@cha|éemmﬁail@lyocated pro-
under st ood, but believed to result from an excess N

gréﬁﬁﬁﬁt<%ﬂmRR%Qﬁ'eﬂlerF%|ﬁOG#QWF8H1 RS RE X&P 3862 T server

cofn%%%%):) TRis -apReALS tfo th@S Wl d 2 LRI 1100 £0T6 rderbook.
Th-cells$, by the B-cells to the carrier protein, and

ThB- selrivert oritlHe qroltyigacoimly dewply 2heeB- cél Lsogteathgules to
carrjer. protei redom nate, t are not _eno

e e B T b S e £ RS nBoasanry  Nate sy betueen

but/Be sB-erl | S speed fo€ taet hespehiysacchagide. a Howevert, logical
t he observed i munol ogi cal effects have been

ruil geofsiVsPentteriiicth tige “ttatdl rémsthRt<of darticemapistieifpr the

t rhReS0ME, d NSLANGES hﬁ%eaéﬁé}g the,d yaine r espanse, +a8d corre-
I'n other cases di mnishing the i mune response.Hence

spbhdnegrenad®r$eehﬁac&&pdcﬁﬁﬂyuliem&wem dambi nthg orderbook,

sacchari de conjugates intq a_single,
WhEEFI CREGUE T Fac e T of WGt FonC SPFBRr olgteae 1y, a trade
caPNQUBBNLAE cirs a2 @ M POSihairte RACIAIHUM, I esPansid] &ase only
for considerable norbidity and nDrtallty (particularl
thien afHe §fsithgpahels aged) , T ausihg T AvasinFe ot deasesk sudhso,
trgaep%‘é&{”&% 'reB%%%]%%‘i’{E‘ g freningh i g, s%'?r% %S%Scesresme
aSSOCIate oni sation, such as acut itls
1nneﬂkﬁ ofdkerbvadle, oﬁnpneumﬂcoceee pnégynonidedn dheeddSy in the
pe son over 60 of age is estimted to be 3
Or%réoﬁ gé 860" ? 0/ oPMc&58s SERPs | eads to
bacteraen1a and ot her mani festations such as
meningitis, with a nortality rate close to 30% even
wWith antibiotic treatnent. Pneunobcoccus is
encapsul ated with a chemcally Iinked pol ysaccharide
whi ch confers serotype specificity. There are 90 known
serotypes of pneunDCOCC|, and the capsule IS the
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capsul ar saccharide antigens (optionally conjugated),

wherein the saccharides are derived fromat |east ten
waesobypes of S. pneunoni ae. The nunber of S. PCT/EP2008/058202

pneunoni ae capsul ar sacchari des can range from 10

different serotypes (or V, valences) to 23 different

serotypes (23v). In one enbodi nent there are 10, 11,

12, 13, 14 or 15 different serotypes. In another

enbodi nent of the invention, the vacci ne nmay conprise

Oré@ﬁﬁugﬁFéd S. %ﬁeﬂﬁﬁﬁia@l§5€6ﬁﬁﬁ(ﬁﬁ?%ﬁd &HEBﬁ]U@é@%HS' for
ex%p@@eumr\ueaea S@@f}{@ﬂld§§lcggtl|19ﬁ%l | Yoo theat ot:ﬁéy will only
unber of sacchari de serotypes is I"ess than or equa
tradezwltﬁom.@mmmﬂ@x tvhéeinventlioowy reeey Tlohppiseclls at least
con ated er ot s and 13 lipcanj uga ed sacchar
as) USRI SR BT Bhieds HRERY L0ASE SROSEH ffSscay in
théS,oﬁ&leﬂsodJﬁ @@mjlulgam@lysaez@amd@ﬁe@ndvﬂt& il,cdfkeHonding

or 7 respectlveﬁ% unconj ugat ed sacchari des. In one
| CPval @lni

CoBRbEdi rAgittet-hel Opﬁ@unﬁ%ﬁtc%¥aW%k%4né16? tiHgnited.

Malr'ﬁg%mdﬂ{bf@ ' er t%eé e&ﬂ?grf %%Wdt hedcg OIrllo(EW'}ﬂQve a _ specified
serotypes 1,” 2,73, 4, 5 6A 6B, '7F, 8, 9N, 9V, 10A

limilA, pi2Ee. 1Ehe1/5 LvbilEall18C trE9A, 11@;FE,aDMr1eZ>ZJ%ly2®Fs angty are

Ithou preci t hat one f wo t r

red 2T belhea Sttt Hrpe e E e R oA o gt Cime.

1ft Bacheeil I@b@ﬁﬁ:eﬁre@%ld\élrngst he tvaeeiinerarg tthh%y may, for exam-
geographi cal |ocation where the vaccine will be

pladmPri steced dorbr Teixamand -kl Up- vedlent saeciPreckay for trad-

npr i p e 0 e

o R LT A TR L1 e enf " Fadd fe R Tied
prabsoimmeﬁmdeeéacchadid@snfmmmrmmadqqnely(madﬁyx dhﬁjkemaln—

or -val en aedi atric (i.nfant) vaccine may also . .
B AU HE 1505 aPSHESF oAt o dor A Bgare similar to
risacgharkde1f ropyses ot yRe 3hrsupphe %E%tla.%w@d hto match com-

serotypes 6A and 19A, “or 6A and 22 or 19A and 22F,
plgkedR andnes, asr aldA and 15, or 22F and 15, whereas a

13-valent elderly vaccine may include the 10 or 11

val ent formnul ati onsuppl enented with serotypes 19A and
MaRZF, sBcrand ri2k, oyp8s arckikd, on SanctntOAnadr 8uantlated ex-

22F, or 12F and 15, or 12F and 19A, or 12F and 22F, or
ch3B95ngYE6ATSoFOf5Yand 22F. A 14 val ent paediatric

vacci ne nmay include the 10 valent fornul ation

descri bed above suppl enmented with serotypes 3, 6A, 19A
Thand 22F; aééponypé@taAn ®rdEgA  amta22Fg serdstnpas @A ved from

1 and 22F es 6A, 1 , A _and_22F;
ma%é?%typé§1§; gr T9A and%%fﬁo °Serd ypgg' E%e &kﬁﬁd in a
ce22Einsenetypesnd,. 1b, th%Af®ﬂdo&aEg'%@kphﬂﬂﬁﬁ(ibpﬁﬂ&aﬁﬁe, the

and 22F; serotypes 3, 6A, 12F and 22F; or serotypes 3,
Lo, “pxdexd JzF.1 <%%hp%%|%ﬁ%huﬁﬁ BREefodRTBAR and other
ty%ggl uges gapsul ar saccharides derived from serotypes

4, 5, 6B, 7F, 9V, 14, 18C, 19F and 23F (optionally
conjugated). In a further enbodiment of the invention
| east 11 sacchari de an g 3%_ opti _onal

a .
Fu GRPaBArEd) e | ePaded T P ScapEtl graded in such
ausagehani d@ﬁcﬁgﬁgéeds%@@m:@;er otypeSedamSie 4 RuctOBindtrument
9V, 14, 18C, 19F and 23F. In a further enbodi ment of
tYPRE Eﬁ@éﬁ@ﬁo@r%mlq%%%nsqu¥ﬁt3§§s%%@haﬁﬁdétaﬁﬁﬁg@@§ bonds,
asal el NCludeds £ Or eYANPLE. & YACLL NE I, CQIPILSGck | options,
har d
capsul ar ‘saccharides derived froniserotypes 1,
fuBuréA GBrwakEdsQVswhds,18Cc. 1%ey1%cdnnﬁe23%nmrodltles, such
sul. ar %?ccha i des deri ved,. fronlserot es 1,

, 4, . .
ass ?%%ds*ﬂi gy, 14VS1BeCX10AM IV 92F G -23@}“3 derivative
ingkt-hpughsf ust hersacebanbderanti gansse £,0r @xanplerk3 “traded

val ent (such as serotypes 1, 2, 3, 4, 5, 6B, 7F, 8,
9N, 9V, 10A, 11A, 12F, 14, 15, 17F, 18C, 19A, 19F, 20,
22F, 23F and 33F), are also contenplated by the

i nvention. The immunogeni c conposition of the present
|nvent|on conprlses protein D (PD) fron1kbennphllus
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nore than half the size of the native pol ysacchari de.
X3, X4 etc. are to be interpreted in the sane way i.e.

wo b@opaschari de i s subject to a process i ntendedI/ER2008/058202
reduce the size of the pol ysaccharide but to retain a
size nore than a third, a quarter etc. the size of the
native polysaccharide. In an aspect of the invention,
t he i mmunogeni ¢ conposition conprises Streptococcus

._pneunoni ae saccharides fromat |east 10 serotypes
INEsRpPlgated H O SCard i er - pebt AT WhEr 1% afafeastnian auto-
mafed3ehhatigd sfstEn, 91AE1688¢AGSHLANCUIP@8rdized and non-
saccharide 1s native polysaccharide. In an aspect of
stehdairdventi ohemshe i munogeni ¢ conposition conpri ses
Strept ococcus pneunoni ae saccharides fromat |east 10
serotypes conjugated to a carrier protein, wherein at
Ackeasting, 20 dnd, cDas6, If &rHiolg eachtS-dpHieUABRi agets of
saccharide is sized by a factor up to x2, x3, x4, x5,
loggcax7rulgs ,xgldr OCRr9 rPonehenbedi et 6Rdt kg sell side,
- e Or : b d X le :
o mrs o1 e SAbehar doe are Sr sad By oy o cextain
setacotforanging x2lee3, deperxBnox®n xt,dex8,cheragrtecikrics such
The.noleculgr mei%ht or avq{qﬁg)nnleﬁular mgj htAof a _
@SS Adcari dE° heTel n r&fer o 1 HEUET ghtPaverdage #° @ conse
quiBkeculrar el ghiniMyY, odnd her sasebari dermeasuiedellisl @n ecach
to conjugation and is neasured by MALLS. The MALLS
siflgchHri qieci a9t -knbWh e efrd Sar thand oPgioeypi ¢aldy on each
si&@({'r%. UL R3S | ees%dégceldpffof éc? 8rdg9r o!yﬁlolréers on that

anal ysi s of pneunobcoccal saccharides, two col ums
s1(0ESKGYRAQGadny ,5006P ekl ormaaye becuskdnga egrbematyidl anmchtinu-

tEe igc&hﬁgides are eluted in mgter. Saccharides are q
CYdetect® g T I%%%ﬂ%%i %t‘ﬁ%?%cF P (pgpost order or
orbiBstange cWyat i Bawg rDSRcequired oM tihed HAW-aJOnind incom-
~ laser at 488nm) and an inferonetric refractonmeter (for
ingnsrdaree WatheQoithely DSPdeqaingpeidnwirelt ca aPIOGdselds soon as
a %%%s%brl%dﬂaltlctherisa.td e8 d. I%]ug‘rrl] gn‘fﬂggkg@mlst %l%‘ed a con-

ReuTont aé sacchari des are native pol ysacchari des or

tinabuye apoltysacaariaes Ndi<ein havee beenmr edueed numusl zeiction
during a normal extraction process.|ln an enbodi nent,

MafREts. phedrbitaE Satthat i aesdar &Y% ed By Imecharfal market
ma&b@a¥@g€enf, 0ra NSt @Nce Byodk chef Luhdigablan Qfction markets.
soni cation. Mcrofluidisation and sonication have the
Spadvantagevoef adevmeasivny ¢ eislizen ohatket | apgernuativee one or
seR@lysacchari des surfd ciently Lo, proylde afilterable jouepa
conjuga e.(§|2|ng i's by a FAttor® of “ho ore than %20,
trxd8rsx8, x6, x5, c4, x3 or x2. In an enbodi nent, the
I Munogeni ¢ conposition conprises S. pneunoni ae
conjugates that are made froma m xture of native
InPQ YEBA6bALIdaS) and SARCHAr | desnl it @ cshzedilidy o con-
factor of no nore than x20. I'n one aspect of this
tienbodi mentt,ionhenarejedr,i tyinoft t hedgsaschakildes,thiegr immediately

xample 6, 7, 8 or re of the ccharj des are sized
mafRa GeRhr OBESER 10 X2 k3, Tk atTNG CArSIE0 N aRerCially or
cogpbedement ,i £ heuShr ept eeeetUSsi pheweniae sasehalicde 811 be
conjugated to the carrier protein via a |linker, for
stprstande BhBi fURELSPA L nkér . sTWe RPARERate match can be
dofBL onpl Ly peter ol functi.ongl. K HOTRRLEYAELIONal, rade is
aving for exanple a reactive am no group and-a
noreatliyvereartkox yld n@ctde gmatiphe? rogattinsve B nprice of the
roups or. two reactive carboxylic acid groups.. The
tr R hHaT oFCS BRI E i, Hoana D67 I a9, ogders. A
trafd 1) icar bepnats. - pessidhe | inker oirs cADH £ Other topmost
l'inkers include B-propi onani do (WO 00/ 10599),
ni trophenyl - et hyl am ne (Gever et al (1979) Med.
M crobiol. Imunol. 165; 171-288), hal oal kyl hali des
(US4057685), glycosidic |inkages (US4673574,
US4808700), hexane di am ne and 6-am nocaproic acid

A AT NN Y Y LT '] - T
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di scl osed in WO00/ 30299 and is referred to as BVH 3.
Where any Pht protein is referred to herein, it is
wora@anidshat i nmunogeni ¢ fragnments or fusions tpPer/epiong58202
the Pht protein can be usedt For exanple, a reference
to Pht X i ncludes i munogenic fragnents or fusions
thereof fromany Pht protein. A reference to PhtD or
PhtB is also a reference to PhtDE or Pht BE fusions as
found, for exanple, in WO01 98334. Pneunolysin is a
OTd§Ft i drctdonal  TORi r?%etrt?oéﬂ%h s*%.%cpr&ﬂ%m%.%he newly re-
cefhepol ytio), a%@m‘é‘m@&% gentis a‘é(zb\é%borbﬁfééV'ffo'resthe matched
(Rubi ns et al espi .
or#683s1389<1346 (1996)). The tOX|n |s not secreted by
pneunococci, but it is released upon |ysis of
pneunococci underthe influence of autolysin. Its
Inefd eebstingbude vt iort hea skéfuhatinen £f theomated exchange
production of inflanmmatory cytoki nes by human
SYRbRBeytids, 13 hef Fohi BREL6R0C Yt e esth nys ofueh| iladgddity as
poBUBACY SRl [210r Rl ekl cangid RR depieasedly. also, it
acteri ci activity and mgration of neutrophils.
1sThe trpstdesbvicou s eefdecte e preeinmi yki nfi shien ntahéceltysg'asrtici—
o% red(glood cells, which tnvolves bi nq%ég oy
PaEhS &dt%er ot Cégééﬁsé‘ i $19QMa PERICRSSI t° H%C?o pgeovery in
thdemhaxiktiked (i.e., non-toxic to a hunan when provi ded
at a dosage suitable for protection) before it can be
adm ni stered in vivo. Expression and cloning of

il d-t r | i.n _
P e, KR ke B AT (1 nfost S sarpve Prob
leth84- Nokt&D1(y1,98790e Nhoeheldreetira) . syBiechi axcBiephysincreased
. Acta, 1007:67-72 (1989) and Mtchel]| et al AR, :
inggnkbyHS( £990) yar BEt ORFRT EatiCorP otV By &éﬂuégmty' increased
tré@ndyctedubyscher/cal JeRaRS s &Lsks%reqtlc}bﬁcfl(ﬂ;ﬂ%ﬂdblders

or glutaral dehyde treatnent or a conbinati on of both
bY(V@@4@§1351§f PEHERZ005F0R0288)Y. Stehimet Kodscane that are
rt s_t
lnﬁ? eP?g |veI ég%aﬁi J e 92%% %cal?%égétéftﬁﬁgfted' During
su&husxx@hEznhNeﬂta@nn@neammasse5c@EwaN@tpveSrmtlzed partici-

pneunDcoccaI pr.ot ei ns, mhlch_£3¥ be, for exanpl e,
Pamiifat 8@ TPPotlei nst IUFHE terid © St ed®* | §9G58ESAEFei R1Fo Iiven

ce@anna mhecul e whigh;hascundengengadelet banesaddition
or substitution of one or nore am no acids using well

known t echni ques for S|te di rected nut agenesi s or any

ot her_ conventjon For .exanpl e, as d e _
Fo%b 5”“?1g‘ﬂut§% E@ ro %Fnaﬁgllggtéppered 506?%%? 997 dis

clbsebi elnomtﬁahﬂaycedtafsticyee y\zhpk@tzexstantl plaEBtalNipIGdelsSor, in
I Mmunogeni ¢ epi topes, see, for exanple, W00/ 06951

whBgRy yogtked] P%th*%%@anh%uﬁre6ﬁ3¥ypﬁﬁﬁ??1@@9FPn§ﬁébUte with

114099109884, fge usggiber ghn. chd Lecupdarstond dhal bifer o
term “refers to nutated or detoxified pneunolysin

Spsuuﬁabhél&omkHEdmﬁhltuee LtmetednowrﬂeXtc@ra@bm@eSMBhgs, in

l.ine Binding Protein f nbers of
wng 15 5 QY s PP G RAR! e dn PP AP e dnodseemded in
teRhot eifnsddats ierul o-Le purt fhed pyiehotine=atfi mot yexample,
chromat ogr aphy. All of the choline-binding proteins
itarks neroeevalentat bobAd I@d“iﬂfos;@ﬁéiiypéﬁém:nétw efi ggpmost
OI?EICSH | lsﬂi%' gl%olg%ea?r!aq dh’é%”’%r %saﬁz%ocf ?eﬁ% to trade
I'pot ei choi ¢ aci tructurally, the ave severa
wikegieorunteaoimue overmdde @nderedtann@ya abtheu@hpnhemter—

ct nature_of the proteins (amino acid sequenc
alst. Zhoie

€
mlP@%gthlm%tc5“caﬁ?%ﬁar;f0“ter?“geen F, chefFfie ?ﬁ?"ﬁﬂ?hb such  a
coRh@belBs 4eonMRiee tan Nderamnal fiegi 8Rp( N, ogonser veddeter-
repeat regions (Rl and/or R2), a proline rich region
(P) and a conserved choline binding region (C, nade
up of multiple repeats, that conprises approxi nately
one half of the protein. As used in this application,
the ternt Chollne Blndlng Proteln fantly (Cpr) is

o o o s R
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4, 7, 8 or 9, or a saponin, in particular @21 . In an
enbodi nent, the adjuvant system conprises two or nore
wa@dpogwasts fromthe above list. In particul ar POEEP2008/058202

conbi nations optionally comain a saponin (in

particul ar Qs21) adjuvant and/or a Toll |ike receptor

9 agoni st such as a CpG containing i nmmunosti nul atory

ol i gonucl eoti de. O her conbi nations conprise a saponi n
(in particular @21) and a Toll |ike receptor

mlé}@émtéf“esuctﬁleas HEHOPhOBPRE? | PRT pi Al ReBE PPstéle first side

w1@§a%¥>|t%tl%d Aerd vat i yes v 81 es 'Vgﬁrm(?@ a8 $@RORIN predetermined
(inparticular Q@21) and a Toll like receptor 4°ligand

tigacheas odn glhkeyrle glrec edam mwlmmm@t@aﬂwm for increas-

. e di nent juvants are conblnatlons f. 3D MPL and

o861 P 0631 Gua 1) 2 ot T WAt oAU Shors o8 bnce  the

treampgi %th:é%%blBLkathBElabY‘@sﬂéﬂlwoa V@a&iﬂ 564tdren two
or 3D-MPL formulated with other carriers (EP 0 689 454

PaBI}ClPﬁnﬁﬁrenﬁaﬂFﬁen?Y aﬁ&ﬂw%%t<§%%?%ﬂ% dorpridid yyproviding

compl patian %5%; & G d_.to oth
ao ?goﬁucl eot? e as Ig/f)scrl b rbcl§156558670CO %g24518c.) e
paknianpenbedi Fentlilye adtjeuwmlllcsttaoﬁoldllslqlloeerse@epxtedxhod for

optionally a on| st such as .a lipid

i ey oS Lk, PRI AR o Rs R oYL 3 A (AT Lhto the
orABEBoB&r gk ard b r@ Q&a&yﬁ@éﬁdlmmt@@@ébowltol itRied Arstem by

(3 D- MPL). 3 D-ML is available from
a BPEk6SAPERK) i RE Bh@l@@P@éﬁ@nméﬂtﬁqmﬁgﬂ%9@@%%y choose not to

ri i I rs s with an IFN-g
leFTEH§§ %%gggggggagr % gg %;o ugggagccordlng to the

met hods di sclosed in GB 2 220 2 11 A Chemcally it is

a mxture of 3- Iated nmonophosphoryl i A W t .
rug ey thgTg, Ok, PSr ir S naPLnC AR 8RO menp ! SPRer 2] dis-
c16QBROSht iRash&f the) presaptcbRvenhh 0BmsHBL hgpaddicd By TTs

D- MPL is used. Small|l particle 3 D-MPL has a particle
(Tspge- Ebéhughatchersﬁaykbe toteghiince-fileer efimphgogghey things,

PR STELT ORI BACCRC AGBIY cat o N W G/ B zbg xtLoipante

proynat @Iamarot&rdyabyveﬂdm‘kﬂnqal thd asecknawniand dhoughers of

to be TLR 4 agonists including, but not limted to:
cem;z@ other, " non-prioritize participants during certain

pré%e@%@?ﬁ){nédo { Znddeexy- 24ls( Rinds dodecanayl oxyhet rasd8ca a1so,

noyl am no] - 4- ophosphono-
dubipDagl uenpyr anvsyi Ja@ifq Rs-t3-teyedr oﬁytengadﬂe@mylmmtlzed

paggll%igglg) %%@E&S@TOS Ic(i hl(%%ogR ”BQ?%E“ ghts( in relation to

non3pl{ B dedeaancyoxyitetradesaneyl ang ng) dsiox®d- braza- Aevel,
(R -[(R)- 3-hydroxytetradecanoyl am no].decan-1
undeg. gegrain, ¢ 9“61|l§€6PF1ﬁy&P@gé’ﬁéﬁﬁoé@l‘f@tle)ca(f\/@@n/g&%@ a new
R0, W0, 0010462, MAIT MR- A6bR(oe3S au 8y~ LER) new par-
dodecanoyl oxyt'etradecanoyl am noH oxo- -aza- -
tif@Rpn8shyarex pretoradecanoy | acrwamﬁadecatnraildeﬁob@lt@rleeb two or
- di édro enoghosphate 10- %16 am nohexaﬁoat g)
mogt 81577 OPREFSTERE Prrgafids Ahi‘ch ey b€ Tse
midkkyktGtHueosamknbderphosphates rEAGRPsh . such as those
di scl osed in WOO850399 or US6303347 (processes for
preparation of AGPs are al so discl osed), or
p c bl of 2s
o RS G Sl B SR e, Wi Lo Hes i
teame ﬂSthé;;raaﬁ:agomlsms_dlBgth taraeietdhozwgmnetodm: usefnd aashieved

ad'uvants. ot her i nmunosti nul for use in
VoA T Eet oo TG S AL (4 St vedicag (certain
aﬁth§1§a§@@0néﬁe prgfjpxﬁé@t sl atedvhinemethes Sowdhpared to
American tree Quilaja Saponaria lina and was first
descri bed as having adjuvant activity by Dal sgaard et
al. in 1974 ("Saponin adjuvants", Archiv. fur die
gesanmt e Virusforschung, Vol. 44, Springer Verl ag,
Berlln p243 254) Purlfled fragnents of Cpll A have

o o, . .

d” Cél is deter-
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adsorbed onto alumniumsalt for one hour at room
tenperature under agitation. The 3DMPL suspension is
wo beaoadded to t he adsorbed antigen and the foPO/ERIG0E058202
is incubated at roomtenper@ture for 1 hour, and then
kept at 40C until use. In another process, the
i mmunosti mul ant and the antigen are on separate netal
particles, as described in EP 1126876. The i nproved
Otgrocess conpri ses the adsorption of inmunostinmul ant

REoPaIreCaPPRt Ssalty partind eSuflo| Podyl ByetheC @ subset of
paddserptihen af; . thg %%&%%%%0%b%@%&%&?e&ﬂggﬁ%d'é%é%@é, priori-
particle, followed by the mxing of the discrete
tipetlabkirt ipapreintkes reo gkoemed lvaceigue rethe cadjapramd ftgr these
use.in th resent invention nmay.be an adjuvant .
P:ELREEErEI O cORRPTSl Ny an F HRIRGATT Ful KAtSS adSGFbGR, namely
plentagaadet akbhe 1sablupar birckee ahakacter ickedd irdhad, such a
the netallic salt particle is substantially free of
PagtheLPaRti géiterFUtthek frofrékey &&divés Rt ptBvitded ypcedures
ort Reopresent i-gvention and ;are sehar aeterised i that orger to
t he i munostinul ant 1S adsorbed onto particles of
taket adviantsald avhi theares ssubsttaat iad 1wl faeess f ridemotheno com-
antigen, .and. i.n that the ticles.of . metallic,salt :
oL R AP S o RS et it Ger s b SnCPEnePaTRy Goals s
achieecal ather idmamossi AUlaNtke AGHRE S NGbY, alihe participants
present invention provides an adjuvant formulation
CagoipKes PAY amgRoSti Micart "aiceh fivds TFeen sddSordfed 1quidity,
otfNL0 & RAILECE of) 3TRLALLLE Sal oo ghBLACLEried I 1n the
the conposition is stibst ant ally free of other
maaRticgen. ibreowersed hisr adgawang foenbkatifdonscaf hdecamvail-
Lnternediate which, if such an adjuvant is used, is
abh@qﬁ?W@ﬁdﬁor the manufacture of a vaccine. Accordingly
there is provided a process for the manufacture of a
vacci ne _conprising adm xi ng an adj uvant conposition
Supppxl P &he dpveBEaopmmunosti mul ants adsorbed onto a
nmetal particle wwth an antigen. Optionally, the
anti gen has been pre-adsorbed onto a netallic salt.
ItSdisd dret abhectsalft ttey becsdent ieaknanosi Md apréoiddean im-

metallic salt_which is adsorbed onto the,
PIPHARHUNGSHINA afts Eptfohal Py tHe et sat? 8 gntomated ex-
ch@htll niumsal tynd ftpexagpke cA AN umLphasphat € 1@harded for
Al Um ni'um hydr oxi de.” The presént invention further
prprodides foruadvagcitve tbapositken corprivbiemgby the volume
trggngno%tkgglag%egdsorbed onto a first particle of a
retal Pc sart and anti gen adsorbed onto a netallic
salt, characterised in that first and second particles
of nmetallic salt are separate particles. LPS or LOS
Itders vat iveSher mrEFonsfortg ptavARBEPT vaAC eisovide such a
tr98§%él hed nher GIHL A, d@f?é 9 goﬁlﬂ)né@sl £¢Sth X'p(ii(c%' Hiscovery
3D-MPL) than native lipopolysaccharides and are
prbnteschangeabkesedui val ents with respect to any uses
of these noieties described herein. In one enbodi nent
t he adj uvant used for the conpositions of the
Tti NVENhi G rCoRPY | §8fc@t | bPOSAE CatEheiof Mde HyoK@WNIsuch a
techni ques from a phospholipids (such as diol eoyl
mephesphEtidy| 1 &helammd TH0RT] ¥ Wapie bpti orad e st Pl require

- - t ) s I ipo c ' y _
RN S i T SR R Ll RS
sigpdbotisapani psdesuclh as @B2E tosexpdhave)cedtraiongrivileges
enbodi nent .t he_adj uvant conprises (per. 0.5 dose)
25§°¢+ 10 ,WGFE-%}qlS.lé-l%}f Bravadege .5%%{3#%?5:
0.4-0.6, 0.9-1 . 1, 0.5 or 1 ng) phospholipid (for
I nstance DOPC), 0.025-2.5, 0.05-1 .5, 0.075-0.75,
0.1-0.3, or 0.125-0.25 ng (e.g. 0.2-0.3, 0.1-0.15,
0.25 or 0.125 ny) sterol (for instance cholesterol),
5-60, 10-50,or 20-30 ng (e.g. 5-15, 40-50, 10, 20, 30,
40 or 50 ng) lipid A derivative (for instance 3DVPL),

P . A PN N N NN NN = A - AN N
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Haenophi l us influenzae infection. A further aspect of
the invention is use of the i nmunogeni c conposition or
woaeoions7or kit of the invention in the manuf ae¢ VER200$/058202

a nmedi canent for the treatnment or prevention of

di seases caused by S. pneunoni ae and optionally
Fbennphilus ianuenzae infection. The terns

“conprising", "conprise" and "conprises" herein are

i ntended by the inventors to be optional

Thgdhs CRURAR ¥ t RLERESt 8 OFCONEISL (g BEe, Preshsitstinven-

£18h" a@ndctcensi $hstAk" aphespeat byghys. |n every
i nstance. Enbodi nents ﬁereln relating to "vaccine

conpositions” of the |nvent|on are al so appllcable to
enbodlnents rel ati "1 nmuno nposj tions" of
ThPﬁe Fhven 9IO% tgn&%%| e&?P&al %%nq¥%%r§hce§“bﬁs generally
1lmatsemategpbycahleomaoaﬂ tced rw tihi rhtchispeatet Fig. 2a and, in
specificatiaon are incorporated by reference herein. In
Irerder (Ivaitthi sl nVERt i 6R may MR t BT uhBeflsfgogn instru-
mehBe€ %ﬁ" Qi Bgt%%ghes %ﬁaﬁ? fQrd mThgg%f@f%ﬁ esbut not
are for purposes o Tustration on Y, are no
nebessem$ﬂyueduasimgnu1|n@nmheu©®@peaoﬁtuhe |mnmﬂﬁt;n1mnvolves
manner anpl es EXPRESSI ON. OF_ PROTE! _
re Y AR o . T PuchAst b oFGATTD Cendlingl af  indttument

sp@@m$&EUQ&@@}HHMkFH@tﬁaDnEh@%@@ﬁsélqaﬁﬁﬁﬂdidék for the in-
materials The Protein D encoding DNA Protein Dis

stREGRNY e&nseriidd tanpirte H T i RRfuBpzketof WaAllChsdrotlyldestrated
t?%%ﬁmﬁbﬁea%fgoﬁr@h S.m %&’%BQ&%‘EC%%&D%@]W 89 step

sequence enco |ng entire protein
1OBasabeenxmbﬂaomddrfﬁmnn[rheﬁunﬁorsgeen oDegareaeundoﬁlde of

Medi c Mcro |oIo y, Uni S of Lun Mal nmo
Eh e REy P hoEhDaT . O] 0 EaEb S LRE S e cgiders can
pePraiein,dy has rheen trm,bl bshed byrnlangensebiak cy( Q91 } match
Infect. I mmun. 59: 119- 125. The expressi on vector

bepneenTHE Sexpriessi andy&eCorsMBH | areeder ivatinvessfioated, as

-nBBR322 (G955 6, Al 1985) (0 Whieh DAGLer) 0hage 1y rina vy

eri ved rol el enen or transcription
trhﬂéﬂ&hﬁtb@@a@bdfOf&tgﬁtﬁﬁerI@ﬁ geﬁeslmeme HhhﬂﬂﬂUGﬁd second

&Shatznan et al 1983). In_addition, the icillin
OrHggps e ée%”etv\%% E%h&ﬁﬁéd“\?mntaﬁyt He franykite 1t is not

gibesl YRANGErgeBRandhe i crtobhe Siyrai th ARFE LThe &g C%b second
strain ARS8 was generated by transduction of N99 wt

orgdep Iﬁpﬁagessﬁ@@ﬁlpeévﬂmﬂEQQp @wemnoehean SAB0r one <:an be
th derlvat|ve‘&9alg TN10 IanbdaKl cI8 DH:lS)t ecglved and
and*6As00 are E coV ﬁﬁﬁnst?al S dRF7VEd From br
mabMahtihg Rasemnbergasrkabor ate@éyvatj.the Nat i onal
Institute of Health. The expression vector pMG 1 For
the production of protein D, the DNA encoding the
roPfofiel Ndias beena choned hata ihe oresslon, vegher (plGauto-
This plasm’d utifises signals from | anbdaphage
mateddrtN@dIm@ tsiyanseor | paken andnbtansabmwbnaofpoasebied'trade

orel g n s. The v r contains r onot
Dol REE Ly Oy TRAG bt FPs Ha i, PEaSr Rt I aTRaERYeS the
cotr@ebgbhavagt kansek pifi oited PoOraf | &Mdeééeeha wher N, respec-
protein is provided (G oss et al., 1985). Vectors “
tiventai NPl thf@EF’Lnﬁrtorr@F@@mpéitehl Mt r ddiicdd rreeean k, “final

tr%ggl” h%%ggerah%th%ﬂtrta%e 'Si% I'éeta%llai%lﬂ gi ql}lfa‘the market,
ysogeni ¢ host strains c¢ ntaln re i cation-defective
anHamhdapmmyiﬂﬂW%ummfgnﬁia&meﬁaté@efgen@he Shahzmamrocess-
? The chronosonal, Ianbgapha DNA directs

lrl{f‘1h8 s§h?h§§?‘§eof SPRE eFf Fépressdr °p ois@u #RFER - bi nds

to the OL repressor of the vector and prevents binding

of RNA polynerase to the PL pronoter and thereby

transcription of the inserted gene. The cl gene of the

expression strain AR58 contains a tenperature

sensitive nutant so that PL directed transcription can

be regulated by tenperature shlft i.e. an |ncrease in

e g, .y " o o o
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For quenching, a 2M gl ycine solution, was added to the
m xture PS/ TTAH CDAP. The pH was adjusted to the
woz@aoing pH (pH 9.0). The solution was sti rredr/Eproo$058202

mn at 25 0C, and then | efts overnight at 2-8C with
continuous slow stirring. PS22FDH PhtD conjugate In a
second conjugation nmethod for this saccharide (the

first being the direct PS22-PhtD conjugation method

shown in Table 1), 22F was linked to the carrier

AcpetieP Va t&9 iHiGsenT RV BRC e d Hihy8F aZEER( APHFI9 - 2D,

atPlosacchar i de %%gotb@et@%ewaeh@t%@f | i @edthef ®h8ers in
conj ugation. PS 22F derivatization Activation and

theoupdahgnlaraerypett@dﬁedsattczsﬁeur@@ertl@drim nuousompletely re-

ti,rring nper.at urecontrol | ed terbath
MORPEr of o et PSoah Nids di| UISH £ obEa 4 T Fhal SHE 107
wheeneentr akiren ief cona@iAlon A s0 f&MfNa@ledanoiri ke ssolditdrar test
was adjusted at pH 6.05 0.2 with 0.1 N HCl. CDAP .
1SsEOFiteV S 100 Fgtad FEBSRI Popr Ssarerdited, at step 116, ei-
e it I 0 a &ﬁcﬁp h _
thggpbg{%rtl ak%éeﬂc%iﬁ%és égtg%g\é?gﬁ Q{)g/e%ﬁv\e/\(/)v)f T e(’ju{ng\ﬁ/asChange op
erpaiisedwop ldo adve actkaratp orcpH O, 0000. 0bebyutlie Iment of the
%dltlon of 0.5M NaOH and was stabilised at this pH
<t C8ddi ti on of ADH. After 3 minutes, ADH was added
to reach the appropriate ADH PS ratio (8 9/1 ww; the
pH was regul ated to coupling pH 9.0. The sol uti on was
Sopef tt ¥y 2 TREGr %e?rﬁﬂtﬁegul%ﬁl ehe THee pgpppary trade, at

oo YR e R A R S vin
a dérindat @xzeern f@mdetrhe oineachmanPhtdy PS22F fAMstats odef of the

w/ The sted to 5.0 0.05 w
ma KB DAL S6aL DY ( PhCadT S §I6eE T R bt oy e first

orwas . added-Jmnuahd Y hNrd0 omqR r( 220 wdt e Mhahothead vkt or-
ng EDAC/ ng PS22FAH. The resulting sol uti on was
deirpcuide eﬁrﬁéwmleerm rHadfough 609HIASMmasa bl s6esed)l. AL a

2 rring p ti e_sol 0
la\%g ?ieu |zeéhl gdéﬁﬁg%n@g)?g%\/ﬁ% %EIE%B % E%b 116.
(1/10 of the flnal volunme) and let 30 mn at 25C
Prior to the elution on Sephacryl S400HR
Bedgnfugate tnag lclFafrf &d l§§|eﬁl§e§ Srim SIS é&rﬁ fkiqwteé’rer' addi-
tlxhelree@é%é ng&%ﬂﬁ%&f fastReti naly PRED B ratie f in the
1 (ww, a free PS content bel ow 1% and an
prahttmgeﬁm’l tyada- RS/ 4oP8E @farzaa:l%yar@df amnplRHedy removed or
|gen| C}y gftgejé_}% The {atl 0 rotel n. ang fille re-
poI ysa Fari deSwas nsasured” usi ng Ifiovvry Dand” RESOFEIAG
speethods yandathecantd.geniCidye was det¢gsninedausi ng2. In case
sandwi ch ELI SA. Purification of the conjugates: The
angojfugelt@3e wePE CHurd S Byt Hed s f APLAAT érfﬁms}P%gdéreCted to
thée[%?é%ubnséQO'a'Rf%Blf EE%B@t Lensgabummgequilibrated
0. 15M NaCl (S500HR tor 18C) to renove small
rml ecuI es (incl ud| ng DMAP) and unconj ugated PS and

PLgre B Rt A A B R AL 520 90 N3, o

elEﬁe@n&wlﬂﬂ@t osrPShlaT somjgategeae elnd edafkest, ac step
followed by free PS, then by free PD or free DT and
11 nat | 9GDWPnarWS§t herdsal tis (N1 giS2i A6) . FraacPpehs order
TeR J es. ar e 2
o O T BT S h i e o R ke *aher}] ethe oame
siflel teefr edhé0 nezm@t aamsi sher e@blcaitzﬂé_?aaBI: o'fl:ierPS/d?rcbt eha addi-

ratios in the c ate parati opns were determ ned.
c150ghogrrie 00T o | CaPeBHBt | Mo HuCHENLAG "CORARE STRS toforder
1fPSna aQﬂﬁMMaﬂe gf@éﬁl Ns DEETHBT/(RNtEY Phyconl ugates the cer-

Where "nfluid" appears in a row header, it indicates

that the saccharide was sized by mcr ofI ui di sation

bef ore conjugation. Sizes of saccharides follow ng

m crofluidisation are 10 given in table 2. Table 1

Speci f| C act | vati on/ coupl i ng/ quenchi ng cond| t| ons of

[ . - -~ o2 ] = o~ I 1 r~7 r~I .
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Table 8 and 9 respectively. Table 10 shows 22F-ELI SA
anti body concentrati ons and percentages of subjects
wo eaobiosgs t he 0.2 ng/ L threshol d before and abP¢EEP2008/058202
23-val ent plain polysacchard de booster vaccinati on.
The opsonophagocytic activity was shown to be clearly
i nproved for antibodies induced with these 19F- DT
formul ati ons as denonstrated by higher seropositivity
rates (opsonophagocytic titers > 1:8) and OPA GMIs ane
taﬁﬁn#ﬁ%?ﬂ?%ﬁ?ﬁg %Pﬁmﬁ%ﬁ %ﬁﬁl%ﬁa??aﬂ%¥£ﬁe ppeified, at
stBpnYh saf tef 23-ual ent, pl A n @%V%C%Q%e@%r%eﬂo@kk to step
vacci nati on, opsonophagocytic activity of
11ant ildodites a@ﬁmﬂxmmﬁblgndércaﬁthyﬂbeiqendfbc bhuﬂxﬁ&ﬂer than

rL d,wi-th % rnulatlons able 1% T bIe
th%re HFSfIﬁ%U 86 nlc er’ Pgll % dlreCtly

babeosbertdpselin bggdbeﬁﬁgpeeepomsby prl med WIth 19F- DT
or 19F-PD conjugates conpared to a 4th consecutive
dose of Prevnar(r). G ven the breakthrough cases
Tni EPQIAed BELEE Uha i|pLraduction 8E RIGIAI(L)y IB-l hreially
us, e i nproved opsonophagocytic activity agalnst
regea@éﬂp@eﬂ@EaWhemJMﬁndugateﬁ toyt g Dheareses proteieps 111
%aX ?e an_adyv ntage for the candi date vaccine. Table
angzt 06P8830E ahdVEePA data for the 19F- DT
conjugate with respect to the cross-reactive serotype
19A. It was found that 19F-DT induces | ow but
Itsil@nirfqaclalrﬁewaa%tmi%tyeégéi st SToRS Teb eard 107, as well
P cQGceC t a ne rpul ati u [
asc%ﬁﬁ:égal%%sféu #912 &% ‘fbem?ég pul ationg Used 1Npeatedly
andcbonﬂanMEﬁqpll ammﬁeﬂnancwhemhemna(ﬁhf%ﬁ order or an

neunoni ae- Prote' m D). TT/ DTconi ugates Table 6
2033 BEPHRY BetPvat ot bauBH G adbeh g S ot ot 105 and

whE@eSmaqe%gv%ee Proded o Y DJI@QMUQ%@% ferethestt at steps
Pn- PD&Di - 001 studyTabl e 7 Speci f
10&acendatlfdn/ ee@plelcﬁqfve&emcmamb@omrtrule@soetft er a loop fash-

Pr ot D/ t e
103 BBED 50 SPUdTAB e B BT cLRLagl B D et i wiERated ¢
stéaFlaﬂtiﬁodye&em@eeteateomdhgéqaémnylnf aﬁdék&5dltlon being
anti body Geonetric nean ant i body concentratlons

fugitt h 16598 ; SRt kY / on&PedRtR If ook Agd iﬁbo%F—’SPﬁUlflMGd
reéggdlggsm_)fortk% eynahn{ 288 19keCRM P i8I ¥assed since step
vacci nation (Total cohort) The conposition of the
108i ffes emefiormecht | 6hs i soprovideding taaleies . Tabl ee9ts at
Per.c f bj e Wi E_OP, t d _
StTHE gg; %ﬁﬁg %ﬁ% nnﬁ% rf%% omﬁﬁ Spﬁi&%rsf%gc%fné?EOnbUt be
fowket Btapy 119F- PDRis3pariObET toe RBrevaars (f2my 1F- CRMever, not
(Total cohort) r The conposition of the different
shpyPmirat Fohs It 8IprBGi @dd § 1 EreDr F2Refer etfve Sotir égasons of
51HBE1E93 gd. 4. Table 10 Percentage of subjects with 19F
anti1 body concentration > 0.20 ng/nL and 19F anti body
GVCs (ng/nL) prior to and one nonth follow ng 23-

val ent i n_pol ysaccha |de oster chil dren i med
i hRG ToRED g ot Tt oGHAPELS G TOE iy = trade
pritetali scahardyed, Téne @@@poallta onifnd hendi thereAt orders of
fornmulations is provided in Error! Reference source
thﬁoprﬁéaﬁén4ryTéﬁﬁéelfSPéP@éhﬁé@@doﬁismﬁﬁuﬁ%wﬁmﬁQ¥:Ehe crea-
A L > F p _
tlﬁ@n?ﬁ % éﬁ%h?‘gggﬂi?e6§§§|§¥g§%o %gggc 5??% 9%§b§¥%FeStab
lllshedhlbladieeh s dnredhei phrﬂ:mgs Lof- E’Desérr@rﬂi@EsDT w¥spectively.

Prevnar (2ny M cohor I The conp t|o
Thof PRE @%ﬁﬁeFéﬁF f%gremﬁl |oFr§a1 Frovicded ﬁ? A?p as the
pbetabhenl2gBereant-age gef p&li*éleeCtt%eWatvlér%@%‘ e for the best
concentrations > 0.2 ng/nL, OPA> 1:8 and /| GMTs
agai nst 19F pneunbcocci one nonth fO||OMAng 11Pn- PD or
Prevnar booster in children primed with 1ng 19F-PD
3ng 19F-DT or Prevnar (2nmg 19F-CRM) (Total cohort) The
conp03|t|on of the di fferent fornulatlons IS prOV|ded

—— 1 o A PN PN A o -
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Pht D was used to conjugate PS 22F, in Goups 4 and 5 a
Pht D E fusion (the construct VP147 from WO 03/ 054007)
wormnssds | n group 6 19A was conj ugated to di pOi/EBI0S058202
toxoid and 22F to protein @ Anti-PS19A and 22F ELI SA
IgG |l evel s were dosed in individual sera collected at
day 42. The ELI SA 1gG response generated to the other
PS was nmeasured in pooled sera. 19A-dPly and 22F-PhtD
adm ni stered within the 13-val ent conjugate vacci ne
PUySr Gt 6 lwef & %hz%ﬁjqrrﬁmnéﬁéﬁﬁetﬂﬁe%ungo%all@/ cany other
SugkgglgT@gbe 16). The immune response induced agai nst
ot her PS was not negatively inpacted in mce given the
13-val ent formul ati on conpared to those i muni zed with
t he 11 val ent fornulatlon L SAa were carrie
Thigscrifed & i exalpis’s. Tabie 16, %%e“wﬁﬁﬁéésg @l%t f%eﬁ 105,
th&éopﬁiglBﬁﬂlhé@yth@dép@&b'ddsb g6 levelisjueBalhCeiving first a
m ceKal likrein 7 nodul ators Field of the Invention The
th&?@séﬁvjiﬁ@@ﬁ?ﬁ&ﬁnﬁéﬁat%§d%%l@%%lcﬁy§kﬁﬁrst?U%Fﬁﬁégoﬂ*@ther
tnblie SEL1 Be Rrol eafgn kald | KLRED T ARhdp LBE USE Yfroliminary
this crystal structure 1 n drug |scovery The present
tradeemtnoMbaIS@meebaﬁes<t® tbﬂpmamﬁstMauﬂtmp third or addi-
.spe ically to.this active sj.te .of k [ikrei
R OO of “The PR SRL o e 1 0Fi 1 FEoA & pary trade,
unseni r@lﬂc}{@ﬁ easetof dheskall ikoej nigene famly 112, respec-
di spl aying a chynotrypsin like activity. Human
LiKglly kFBIFR PUEhRPS1KLK? -or stratum cor neum
chynotryptic enzyne (SCCE), Sw ssprot P49862) is
mai nly expressed in the skin and appears to play an
Thbnparteemtabmeokdegkhnspﬁ@stténgytbam ahotder hikidés is in-
[ I ved in the degradation of the intercellular
ceb R8s e TEEUCH S ToF cor it oo biRADaS Cepriianzgd dn some

wabh@ prosgssrof desguamatinen. chhedesgyamakibeplpr @68%%igh the
is well regulated and delicately balanced with the ofe
usgovd pr odeet |Oén pnkkigihedeyees aso dad Htidiar adkonst aphiis may
i ckne f um, ¢ar.neu i 8
me%g rg ﬁfép gxgkéﬁé tg%%leavga?%ga%ﬁrnéé esn%sén) sidered
topb@temnﬁxﬁoﬁﬂeﬁdeﬁnnﬁm@ramdd@esﬂﬁcohblneite4n brdey. is more

In addition, recently it has been shown that the two
agBFEu’Salﬁ?&&e%ﬂﬁﬁ%n?ﬁﬁeé BegeGEodardBFosiifase taf¢d by or on
beﬁ%&@'%fsehh%&%”%%|b&%%%z%@ntQ%dQ%%r%%%Ql@ﬁﬂﬁﬁ%(&9 the like,

Both |ipid processing enzynes are coO-secreted wt
ort leigonguysttriatreso gl ubesylb@eﬂeamweembls&phl amrgonyéErn is con-
Slgg%@grqq9ss thes%h olar }p|d grgcursqgsm%nto t%%%e aggres-

nor € “non-pofar pro Uetde: g- ceram des i ch’
sisubseguentlhy iincarfpoeratwes-dntof the ext saeekl- u;llare order with

| amel | ar nmenbranes. The | anellar _nenbrane architecture

a g% ikalCEoPra Fluneti difal® sREALIbALFFeCPT IS a1y & lower
prfKZ has been shown to activate the pro-inflanmmatory

cytokine Pro-interleukin-1 b (1L-1 b) (8) and to

(|n)act|vate cat hel i ci di nes (hCAP18) which regul ate an

nport ant . def ense nec an|sn1po revent, i.nfectjon
PaRi & Spac

Thﬁ&afhs?r% W e var iF& 6y of T ¢ Hogerst S %%?j to mean

thRecent studic@s rhilnk rarhicherrersed Aatieritly ofe il daot of the
inflammatory skin diseases |ike atopic dermatitis,

prﬁééﬁﬂﬁ@Fg(ﬁr@@ﬂhéﬁ€o$@¥§%@kﬁbn@r Aﬁ%@kﬁ@%@édchﬁvged re-

modEHh! %'% ghg | l%ﬂ%?"“éﬁ%'ﬁg géﬁdgk'a%nt% first
corneode NDSOITeS tlng i a i ss-re

ordeShaanEEroa;an behanc&ﬂddsgram®¢®nmlm@ It@lcthe above, 1is

SSi ng enzymes re ul t in_a disturbed | a
B Rane SR G0 Ut BHEGRTABIY aqs. Modi T cation com-

prikBkachivati-en s0f otrhe op %Qe't‘%ﬂ rRPTBRNE Y taKidhe Idirskb order
or the cathilicidin hCAP18. The net result could | ead
to an inpaired skin barrier function and inflanmmation
(see al so WO A- 2004/ 108139). The hK7 activity is
controlled on several levels. Various factors m ght be
respon3|ble for an |ncreased hK7 act|V|ty |n

T T T T e Y
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Dependi ng on the conditions used for crystallization,

the paraneters characterising the unit cell may vary
wowdoaoao3s m ted range, at | east wthin the ranper/ap20béess202

resol ution. The resol utioniof the X-ray

crystall ography is typically < 5 Angstrons and by

means of the purification nmethod described therein, it

is possible to provide crystals of such high internal

order that a resolution of < 2A can be achieved.. The

Ort &Y "G ?a%%l¢@SFePéP§rtéthéiU%%?%e%$%%%l%?08RluWﬁeOf the
£heRbI r&r valdaTe 0f 125 6hYst ab - aay, b%x££ﬂ§hﬁH&h%ﬁ b¥his way, a
regul ar assenbly of such blocks. Each unit cel
thwdplours@sn e &bipl @tel repiesenbatnonrefetedunifttegf the crea-
att t,hthe repethgﬁcwkfg MMICQ UI|d% up tge in the pre-
TerysStal~ *The Term® Space d%duﬁ“ Ac %ralﬁg 8t e P
limaventi eradef, ensdiedihe ard aageseitig 0 rYAMBHI ¥he same side
el enents of a,crystal. The term "structure
ofcsordimFates” om "W T oBPBF natesr tr eFers g deemed to be
peBLBeRRLLCEL Cogrdinales dorl ved MR TRLORIACAlion ot
equations related to the pattern obtained
thdlpteécmuoargftaadenmawronaﬂwctbe&wwoﬁoXmm&y&fbyfmhahlrd or
cattering center of a crystal risi
20k TooRd AP FAFBer: SROHEr BL AP e Lo e T o G R ©
toehkectbannmdensi thhdreprfrd henr epeabirByiMNhbtrof thhge that are
crystal. The electron density maps are used to
degyedbMiogi® et He Postif oS 16F tHe dHEI Vil arens, wheweyer at
h it c crystal truc - -
th%o%?%?ﬁ%?eghh?oiﬁé c%nB% %%guﬁ: ?ﬁ§fg IéH§§F%Pnal order it
selﬁcagagntepdhcﬁahhekseum Trodomer icfe s heorsa itchaw rs@%orders in
consecuti.ve am no acids of the sequence of the
ChRaPFFKIFBI-RSYY AS2dSed herein, "honol ogue" of that
sequence shares at | east 70@6|dentity, preferably 80%
identity, nore preferably 90% and even nore
FupkepemabPy 95% irdénti ty Wheh piisscsr resigaridiorg an automated
exSAUERCE WAEH, DErf of 11 0, PPL) TR BLLADAENL o, ERLLARl 2t teast
all sequences etermning a conparison
onw ndmvygm‘ammleel C@@dl&i@t‘red coaynptahe . ocaihehormI@@yc computer is
orithmof Smth and Wat er man . Theor Bi ol 91
ad@?g Bg§or3?ﬁc§8§le9§TF-“ﬁﬁaﬁﬁégh5W§i@@F-ﬁr'éﬁﬂéﬂﬁ“ders for
th@l goricthmeef: Negd er'f@g gad Winschesd .+ M oL . lg!a@‘: one client
48(3) pgs. 443-453 (1972), by the search fo
cogpnitkar i tylapitadt If@rrre&ehabllroj @e@hsbnyaﬁddszmﬁllpm@ers to
USA, 85(5) S:+ 244452448 (1988 co r i zed
o srana OG- (HEse b gor | TR (P, BESTR Frerated by
trEASEE@« and tTABEA tisn theféNrscome Nt eenetitesdsSokt Ware-icipant”
. Package Rel ease 7.0, Cenetic Conputer G oup, 575, .
1SSci e i e, Qﬁﬂﬁ%ﬂﬁﬁ wf§60ﬁ§ﬁﬁﬁi“#heabéeﬂmﬁ}|Eﬁhﬁﬁt Some
so@t B aﬁ%%Hllatt'e@g t'rrédtllﬁ% I?il'egzl'l%%t %rcq'lerétsagﬂg@rl'tqgrmd ttyradlng
over the conparison w ndow) generated by the various
Comeuhedsspétgekecteddthedéueen1n|ng per cent age
identity. The terns "ligand" or "nodul ator", which are
used i nterchangeably herein, refers to a nol ecule or
Thel @epvelr Magtias ltshaddéagbwdt@o@neaefymﬁ@eoa@eehfei Gteps of
sites of Kallikrein 7. A ligand accordi to the .
thpnwaitiosh ¢apcheoah agerPst TErCedy iamt a %%, FReating pre-
on, ands or on_ar _
R BT o ol et ot ey SRt he LA ae P TRY fet = ore
atihgwﬂnﬂaﬂnﬂfﬁd@@AgpbsanEQubeeh a&m@mmhmpiochhege of pre-

i nvention refers to preferably ounds
1iGRRERRI | S A RGCE DI Geal BP e bt POSL TRah dhbuf certain
codB90; opore preferably | ess than about 500. More

preferably, said ligand inhibits kallikrein 7

bi ol ogi cal activity. A conpound is considered as an

kallikrein 7 inhibitor if it has an I C50 ranging from

0.001 nMto 1.0 M Preferred nodul ators are organic

conpounds e.g. 1 2- dlcarboxyllc aC|d an1des of an

. . . e
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3-yl nethyl)-amde], -

(S) - Hexahydr o-cycl openta[ c] pyrrole-1 , 2-di carboxylic
wa@ceood/0203f7€ 7- et hynyl - napht hal en- 1- yl met hyl ) - anPOEEP2008/058202

1-[ (pyridin-3-yl net hyl) -amade], -

(S)-2,3-D hydro-indole-1 ,2-dicarboxylic acid

1-[(7-et hynyl - napht hal en- 1-yl net hyl ) - am de] 2-

[(pyridin-3-ylnmethyl )-amde] ,- (S)-1

, 3-Di hydr o-i soi ndol e-1 , 2-di carboxylic acid

2-[(7-et hynyl - napht hal en- 1-yl net hyl ) - am de]

ri y a -

Fl%%[lﬁgé gg%ﬁﬁﬁ%yg%g ?r%%]ent invention a computer pro
graQ] hexanex2¢8idi cdrcboxlybve aeitdhod when run on a computer,

prg:fH:S tp/glynr}/l tﬂ%ﬁ&%%h%r)eanmmﬁed y]eerve¥ )compudceér The computer

pr649aRSMaR) v AzeoldLyeh 0f 3cdmputer-readable medium, such as
0] hexane- 2, 3-di car boxylic acid
a BAFrC7 SEEMEnyIL idpht hafen- 10 {PRefRYVErafoge)ter 2. However,
n L met d ( ) r . .
th%zggﬁ%gF%gxyﬁﬁérggigﬁf-f?%gp%%hgwgh§f\ ﬁ%?ﬁ;q?n éﬁon o
wh2cbph6neshytamedepn ! @bﬁp@$ﬁa¢ﬂ@m@%uk$ymxbhmdlme&b as run

2- dlcarbo hthalen | met hyl ) 1 de
ovr ¢ dﬁWbe“O { %$Suﬁeﬁhéﬁ§ﬁn%y?r FF%uﬁ%ﬂYe' oF
suck- QBC@GBOXYBmCa@@k@elnbﬂm§pbbhﬂbéﬁe@ ybmethyhp- afmikee]

2- (phenet hyl -am de), -

(S)-3,4-D hydro-1Hi soqui nol i ne-2, 3-di carboxylic acid
Br%eE(B@BEEEEEQBglo¥| % b rhidfbde] 3

ne-1 , 2-di carboxylic

acid 1-[ (napht hal en- 1- ylnethyl) am de]

Thez(rgqegsgesr%tgigpygnaépa w1l%) IeI dlo'lggc%lbed in detail and

w1%h{E%féﬁeﬂ@bh@6ytﬁ@eBMEbmﬁbhyhhgaﬁkg%hn%S[(Bﬁpmhﬁéhen'
l-ylnmethyl)-amde], - (S)-Pyrrolidine-1

, 2-di carboxylic acid 2- benzyl am de
[ (naphthal.en-1-yl et hyl) - rrolidine-1.
rud | fnaghhales, yyL7e) ) AT del e 6L RALERLT € 26a,
1- [(naphthalen 1- ylnethyl) anlde] -
S) - Pyrrolldlne 1 ,2-dicarboxylic a
[ @3- et hy VBEWylg)enéﬁﬁa&é]Y fl[l(qﬁﬁjrﬂtﬁaﬂ%na 19T REP Ry oW ac-
co@ﬁhgé]to tﬁ§)p%¥eegkI§h0en%lO% di carboxylic acid
1-[ (napht hal en-1-yl met hyl ) - am de]
2- [(tetrahydro furan- 2-ylnethyl)-am de],
Fi 0] %éfags)a %%Iacglr %)éi%?le[neralld/ illustrating a control flow
acaokﬁznqhk@reheapBEBahenlivemkmehhyl) am de]
2-[(pyridin-3-ylnethyl)-amde], and -
(1S, 2S,5R)-3-aza-bicyclo[3.1
0] he i car Li ci _
(o ot o PR e ne o gl et hyl o e o7 @ Fraded an
stZH@EEt(dtnetﬁ@xytppemyt)iethympvan1de} The chem ca
nanmes of the conpounds of the present invention as
i ndi cated herein are copied fromISIS, version 2.5
iGAULONGM 2000eMName ) w sCorpouRds:rprovidiashdy the presenfed in-
invention are hereinafter designated as "conpound(s)
stgpmeaécetdingecondt Reipresentilfvention". A conpound
of the present invention includes aconpound in any
form e.g. in free form in the formof a salt, in the
Fifor m afs aa soligat e land tirattihe feor modedbsalt t fandaa traded in-
solvate. In a Ber as ect the present invention
St§P8$P5e§taac6Eﬁ6 nﬁoép t hE8 prB§eént invention in the
formof a salt. Such salts |nclude preferably
pharmaceutically acceptable salts, although
phar maceutical ly unacceptable salts are included, e.g.
for preparation / isolation / purification purposes. A
conmpound of the present invention in free formmy be
converted |nto a correspondlng conpound |n the form of

o N o o o Y 4 " e
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- A conpound of the present invention in conbination
with at | east one second drug substance, e.g. in the
wo osomoodz7@ phar maceuti cal conbi nati on or conpoOBCT/ERIV08/058202
for use in any nethod as daBined herein, e.g. - A
conmbi nation, a pharmaceutical conbination or a
phar maceuti cal conposition, conprising a conpound of
the present invention and at | east one second drug
subst ance for use _as phar maceutical ; - The use as

Fifhafmeceuti €afvo fllalu&*&ﬁ&&&ﬁ& oft t?@d@plfké%féﬁt ?ﬁvéntﬁr@ﬁed in-
stkﬂm%ﬁﬁbbﬂaé'geu%%hh atnkeast Lope,second drug
subst ance, in F he form of a pharmaceutica
conblnatlon or conposi stion; - The use of a conpound
he. present invention for the factur of 8
Flﬁédﬁca nt for"” usé%uﬁtrg%ﬁnﬁaﬁQMpﬁé% Oo%eg Bhd“dr
stsubshanee- aArmethogofiar theatimag di sordes nedi ated by
Kal i krein-7 activity in a subject in need thereof,
conprising co-adm nistering, concomtantly or in
Figeduence. o avt rﬁpﬁ%ffﬂiﬁ{g egflegﬁkggnnggt ogfdeQ’book for a
conpound of e present Invention an | east one
trsdedndndtmgmsabsaanche éogrthnpbphetf onmtomea
phar maceuti cal conbi nation or conposition; - A
conpound of the present invention in conbination with
DedtrlipasbnobE peefadrddUBmboBSanes, €.9. in the form
of a pharnaceuti cal conbinatron or conposition, for
use in the preparation of a nmedicanent for use in
sqrder t YL Keh [ Vig
B A B
theompnmmmtmmntheepresenmmanEaﬁLng arnd E&aéeasheome$trument
cond dru bstance are in the same fornul ati on,

Su[% ts3%ifi % ‘a Eorpotid 8PTERB” presERF T Rvéitt o Endfor @

ce@talgastroneisgcond Wiy sybstance;kp . separ @y%tem comprises
formul ations are provided in the sane package,

e.g.
a Wiutlly litnster wdt ionigor courdie g stragl bncoandctedeto a server
' C of h e
cof B Lo R A e o, e Mopycer 2 via
WWﬁﬁwwﬁfﬁﬁﬁW@ﬁbly, buthi rst raIcLApp EOWANNmDnthanﬂlke. In

or sequential adm nistration are given. |In angther o
Figspect Yhe pragefBrVRVertBH throvi des shawn. However, it is
reBﬁ@E@BC%HB%C%bv@%%ﬁa%%c%o@%&h%&n%d%ﬂUHéﬂs‘yW&buld very well

substance which is a compound of thé present invention
beands et lfeasttkmweplsep@ﬁ@l @rfugtkseubbﬁéﬁ@@lnbes@iaeoverall load,
dlst1srti£>u%tl gns feor Jcne}gsadr\rf]el}l S P%éggnt er e computers

pharnaceuglcéi pa&kage cofpri'sing a conpouna of “fhe ™
2,peesent invention beside instructions for conbined

adm nistration wth at | east one second drug

subst ance; - A pharnaceutical package conprising at
Th%eabsér %?n%gl ddrug suyhstance,besi de i %r ucéhorIL%dl\udual

or conbi ne m nistration with a conpoun
orpeebenklﬂmnﬂﬁamm tﬁa@adnenstwmmhncomﬂnuﬂx&m§ie of such an

ng to the present Jinven N
orBREPBTnonts ComSar SASH (4051 NGFe 1TELt ML pamed “x7, s
shamﬁt her rispect. t helpoesent ioaverddions poOvbdeshe Market, re-

phar maceuti cal conbi nati on conprising an anount of a
Spééﬁﬁﬁaﬁaroﬁﬁﬁu@?ﬁ%ﬁﬁﬁnuﬁhv@nﬁl6ﬁﬂanﬂfaﬁrﬁﬁﬁuﬁﬁn6ﬂmﬁ rules.
Inset%qu lsilgizslt C&mbé!@ﬁﬁ&ll@ tpﬁeggmggh%lﬂge.rules dictate

approprla to“produce a synergi stic therapedtic
thetfmﬂder#\netho@dﬁﬂemnproaengr@hq&im&@pemﬂtnp of orders

ilit a.conmpound of the presen i nven
i L eGP B S Ban At of F g 07, 1 CBHYor 0 | §GReFn Priced
or@@gge@%eaorpft@pt ber apeudti ¢al |déd3f$1§%§é1’fé/e anpupt cef Rrsa for
conmpound of the present invention and a second drug
substance. - A nethod for inproving the therapeutic
utility of a second drug substance conprising co
adm ni stering, e.g. concomtantly or in sequence, of a
therapeutlcally effectlve anDunt of a conpound of t he

oy o S 1 .

r&ded in-
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than Kallikrein 7, and thereby specifically nodul ating

the biological activity of kallikrein 7 and not other
waadovjokizes n 7 proteases. Chemcal entities thapChyarmos05s8202

surface that mimcs the acaessible surface of the

bi ndi ng pocket of kallikrein 7 can be constructed by

those skilled in the art. By way of exanple, the

skilled artisan can screen three-dinmensi ona

structural databases of conpounds to identify those s an
theorfoinds 1 fRat BBsi PPEn St off at®e FUnkei ditdt 1&gt ofips P14
sihB, siafd arnd heee dimepsi | astruglural) ald apgementy side.

then build conbinatorial chem stry |ibraries around
Foguohdemhenivcah é&hei skes o licgenttibfey et hese withe Figlerity rule
atfinity to,the bindin ocket of kallikrein 7. In a
St EBBLP I oe ol e of CERETT noBht FORCSS CHl |t skl fore re-
cedssaydessgesbgnedtho sident ioffy thieganrdsawhi aly igtididnd, it is
the biological activity of kallikrein 7 . Ligands, .
reghéReds Lokl PhipPE&uPAr SWehg e N¢amPoddS Sc&ifpde used with-
oukd8BbLELGd f FORLSEheeRing:conpOURd dALANARES Plontion. Exem-
I'i braries and using a conputational neans to forma
plfifythnggbopemratt oninit andi sidéimgresnkengnrufe skaklalkicei nranking
. _The, three di Esional structure of kallikrein 7 as £
rug?svi%ﬁhi 4 hsgﬁ &8ent “THVERT I &f 5y the strlictdr eviere for
ex60pldi nBdwspof cdable 3 erdarseleed edipokli Oprobritized than
can be used together with various docking Erograns.
higherpetential SERRhi RIS EE o8 ndPRGLepf et lef alncluding  so
ca?kﬂgﬁ" G‘%)he%rltsl"t,y }@l lfbl‘rglxgmélgayalge @ﬂ@éﬁ’szegipﬁl he best
to I'ts actual 'synthesis and testing by the use o
préopputer -ghoddet | higet echriigees. dff ndechthepreitbalincoming or-
structurs of th iven chem.cal entity suggests
derRsufFPFEFERESi AfeFAalFi BA1AAdaEsoci ati on between it and
Kal li krein 7, the need for synthesis and testing of
the chemcal entity is obviated. However, if conputer .
ThirsdelfPiig thagi ¢aséguacsts gng iatt éhgetisdit i i@ mpladad] én time
: be t hesi ed_f it i tQ .+
RS A i tr A nary et Eret | e Giing
tot - cansunyaigusy nbhesids aaf a poperate el conppunds w8y and 10
be avoided. This "in silico" analysis may begin by ,
atv9§uaﬁtiﬁ§ﬁe§@@8nt6@?'f8@r§%§ﬁﬁpgﬁstH@-BﬁﬁﬁﬂWﬁfﬁﬁﬁﬂ@ﬁe will-
in8Ntd GRANUtEr, Scneen basethon the stpuetdrak 102, 10 at 103
coordi nates of Table 3 in whole or in part. Selected
anflr agheats 16r .ch@nical téat ind@staynt Hén shecposi tlisonsd a so-
bR G OB of VKA | Tir A Doeki AG ey 56 4 08 which
paaeconpbkhsbedh tsi AQ 19ahipwate igh as Quant a aandt&YB¥pecified
foll owed by energy m nim zation and nol ecul ar dynami cs
VORPIRSst @hdad GRS -ectifgr PetRanits Foree s i Brdycesuchhe most
ag@?.eg%@‘@%?g}@ r’?‘WE@-l_i%%e ¢la b'a%/e q 099 MWL QR8s JPessive
be of use for selecting interésting fragnments or
se¢hem cali lénhict ites.sThleset pi 6@y ame ithclsudegsd ok 02 - 100 = 2,

. _exanple, GRI D, available fraom Oxford University,
5O r GO ERE 5 HRLR of DEATAL VOT. thgat PABFETF b
Mol ecul ar Simul ations, Burlington, M\, AUTODOCK
available,fron1ScriEps Research Institute, La Jolla, .
USEAg BOCK. 1%ivai FaBPete¥ oy Usiardr st X34 019 CaprFeFaPantsgry, 1in
Fr i SGQ,,:CA, , al ni-yer s - _
e o o TR B ef e ed 15 L pethod fop of inatru
medesi gm ngn aokdklkbkpéi rfashindn bstorlahi ch ititeraces ativen in
.the substrate binding site of kallikrejn 7 or an . .
Figiher Bihdiiy SPLES™ Bhe “SSproddt Wbt e bySt ArEY 15 typi-
ca&@?ﬁem}bc@d"'téé tihe Hsgl 0fmd he tstiuetur 8 69958 &l Ofrom the
kallikrein 7 to design chem cal entities that bind to
or associate with Kallikrein 7 and alter the physica
properties of the chemical entities in different ways.
Thus, properties such as, for exanple, solubility,
affinity, specificity, potency, on/off rates, or other

. - I
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wat er nol ecul es 27.9 A2 Cross-validated estinmated

coordinate error fromLuzzati plot 0.13 AfromsA 0.01
woékem1wesi ati ons from i deal val ues bond | engt PeT/@PD§058202

A bond angles 1.7 dihedral 1angles 2 1.5 inproper

angl es 1.3 Ramachandran pl ot residues in nost

favorabl e regions 90.6 % residues in additiona

al owed regions 9.4 %cryst =S| Fo - Fc | / Fo 219

of the 224 amino acids could be traced in_the hig
Seqiari CYTePEEET on derfity %benMH%PEE?Hs118§R@DLq_OP‘F(?quence
of( %%%Qsa%k%ﬂ'@i%erﬂ&g LGOI HE. 181588 cach participant can

chynmot rypsi nogen numbering schene (30) i's used
usthrooughoettt hengodcemrent anl esslisst ated cottlver wis&r$ ackto, or

eIectr%nJgeQS|ty §nd vere not i ncl.uded into_the f%nakh

ChepPhictdr 637 e %.%?n?ne r &% e ST s°UF o der 8d © use
ofl eepdasydnit gd By | Airbhe wwenstT Usht usedpli®er 1 to the server

crystallization (according to Sw ss-Prot nunbering
COBRPEGTP49862 this residue is Tyr180). The wild type

tyrosi ne resi due was prone to autocatal ytic cl eavage,

which is not the case for the arginine nutant as was
Thdenomﬂa%ﬂemwaw Nﬁmenabysﬁscdhirnqmuﬂkm rgggives order en-

tr%églzf Elfggngség\;\%%%of Q V\EE;% a%gslzlgggles client computers

1 @Jéslaﬁ@c%@a%ﬂﬂenc@sclﬁgtl@sé@@l@ﬂﬂ Oys19d- Oysid2Qdanrd partici-
ci spepti de bonds were build for am no acids Prol47 and

PapE§218:s meet@r@ﬁebﬁebhcbé@eeemﬁ%fswéerstm@w?er 2 dis-

cxiie R o Eanians hamian saifs, 0. 3y S8l S Mhene <.

clbenkdconptiwereonf.or mati ons Structure of hK? The
structure of hK7 resenbles the overall architecture of
hKl1 , hK6 and hK8 (25, 3 1, 32) and follows the

rigl assicalushyamtd ypst nokbkepbekd steerposed ofrtdP a2 new buy
b-barrels and a C-terminal a-helix. The active site,

orpael udiary @ heocamal yaf c1®r rad acomﬂpbeedOéf I§%57has been re-

0 Se S t nt.er fac f
R So R, SR Rl b v
prﬁ@eh%&ugﬂhKfslaekse&hajgnlcahée@xkahhnkﬁebmy+@nﬁa dheers in

kallikrein loop is an insertion of up to 11 am no acid

thpe §rGEESR&r wedn TFhriow ift & n@l‘?ecﬁa?%%r PE¥éifigr order by

th8ome Qb 1t RedRlddkrei ns, espeghalbyctherghassiealserver com-
ones. It protrudes over the non-prinmed binding site

pukeke 2a d¢am. clhwkhéerncpcwﬁwdeadn@ltcpmrbeéﬂrenppmtsng newly

ar egegn argje I S I ndl Std’lngw ?é rtf)ookl n | enJgt A corrEar I’lOI’l matched
trypsSi i or %ryp3|n &t ne v al P8

or8tkHctaral plSt mllnabl tihd owﬁbebolﬁal | iHoh@iRs,, ther Srédasons of
pocket of hK7 differs fromthe trypsin-like

clagpééiti citytoe @UfESHKL S*RRBLIAKERAnEHKE iMEthapriifes are

ol 9 t at y d

PR bot om ot he” bocket ard he Tyt Sohobic A% 186 =" EHe

masobssi.tutes the polar Ser/Thr residues. These speC|f|c
structural features of the S 1 pocket are well in
agreenent with the observed chynotrypsin-1like

AsSpecidigdtyrobmhkhaw f hy ey ef enenge ifsora Mpdigbt® match be-
| arge sized S 1 residues with a polar tip. hK7 has a

tWS?éféh?eéeeéecﬁﬁﬁ@ﬂﬁﬁdf@MYT@ﬁdﬁﬁe@nﬁléhqw9¥%ﬁﬁ}HQH§6%i side

er 0 a r
o Eedoot R ST Ao B o o pocher T R oBtRaris? Ao
not semuneapaoﬁeasﬁs oempbeMEdammahchmhgbmnﬁksxblndhmgh_ would

to t he honol o is ordered a
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A 230 1 0 0,221 58 289 AN ATOM 1636 CA GLN A 230 17
FugsER0ngsT DHVA3HL G 10T AP ES RN SR L 636 SCROL A S5 dur-
in§4Ue 42900 1412e- Ider Do 1 A G S| G J2 1636 A CLArA 23@ated,
100 221 70 290 A C ATOM 1637 CB GLN A 230 17 919 0
ingngagesgohng APt $s CoANI 88 1BB7CER LMW DY process,
siﬁéé%}ééhé%ér@lél nRAsCoah @d 1634 CBEN A3l Qiarket

0 921 90 290 A G ATOM 1638 CG GLN A 23017 081 -0 002
S1204a822n1100r038u78dAbE ANNS@UNE638 DS:GENNAtR3001788s .

1661 1507 -12 51 3 AC SIGUJ 1638 CGGLNA 230 1 0 0

221 70 290 A C ATOM 1639 CD GLN A 230 17 584 0 009 20
Fi4821% QQelds dlontn G ANE 24639 sCR+GN A 2301133P6: 2089 pre-

155559 :L22 20 A C SIGUIJ 1639 CD GLIN A 230 1 0 0 221
sepl 200SALCOATOM 1840 cHie G N AL 28D 16, 787d- gogeonpg require

ndggitug? W RO ei0 cE AR D561 0°b SHo"

51221a62i2891iA © AEOMal64knNEZ (ﬂnNoAd%&OtbSh%@ban&b 20ploit
314.1 00.14 61 A N ANI SOU 1641 gg 230 2271 1652

cei167187 1761 T9°R ROSPELPT P61 tNE l@_ur%l AREILVG G IE21 " the

ma28e289 1A NAEMLG4R C N f 230 d7 4800186182294 31%hay not
1 00 11 68 A C ANISQU 1642 C GLN A 230 1483 1291 1411

be. gy /enl,C Bi GUPUT 1642 CGLN YeR30t 106 oarzmmquzg@dA addi-

“ig7Oh OAN S 1645 6 GLN A 590 T507 (344 1608 30 16757 e

adAatSHEL b 1648 O@NcA230ndedt Do22Ev52 1289 cA € AZOMroader

1644 N VAL A 231 16 404 -1 043 25 609 1 00 11 59 AN
TapNFSel 1BHESKOVAL A 231 1481 1250 1408 3 0O AN

SIGUIJ 1644 N VAL A 231 1 0 0 221 58 289 A N ATOM 1645

CA VAL A 231 16 447 -2 219 26 466 1 00 12 21 A CAN sQU
ALDB45 OCAcVYALrAd2 me@@iﬂleBZSO hpa40 342 91945 X iQedl.Allyever, 1t

wIVALTA 254 F5 a7 00 Ty 97 5ee 100 i] 61 A'C AN'SQURT an

al11646tCBnYALaA 231 1mk6R0 tE31hel3B3 A by /én@oﬁh(ﬂéln]:sw%thout

CB VAL A 231 1 OO0 221 70 290 A C ATOMV 1647 CA VAL A
depgrtiggpiszom3ztps3idgagrd 1theo i1yerdigrne ANUSeU ey 7 nvention
sh%dVﬁEtAb%%l%%%@dl%%S 11493129 1294 %%w%dgn%n%é' Jput could

1647 Cd VAL A 231 1 0 221 70 290 A C ATOM 1648 C&x
raVAErAbZ3 Inddhi B8 -di 4B2n 28h25%chb@0 dP 18eAe@<:ANISS@U claims.

1648 C& VAL A 231 1858 1317 1395 -39 79 -6 A C SIGQJ J

1648 C& VAL A 231 1 OO0 221 70 290 A C ATOM 1649 C

VAL A 231 16 754 -3 513 25 701 1 00 12 35 A C ANl sQU

1649 C VAL A 231 1608 1247 1495 42 25 5 A C SIGAJ J

1649 C VAL A 231 1 OO0 221 70 290 A C ATOM 1650 O VAL

A 231 17 418 -4 398 26 242 1 00 12 73 A O ANl SQU 1650

O VAL A 231 1825 1361 1477 194 17 8 A O SIGAJ J 1650 O

VAL A 231 1 OO0 221 52 289 A O ATOM 1651 N CYS A 232

16 270 -3 612 24 464 1 00 13 22 A N ANl SQU 1651 N CYS

A 232 1737 1327 1550 76 -34 -9 AN SIGJJ 1651 N CYS A

232 1 O0 221 58 289 A N ATOM 1652 CA CYS A 232 16 490

-4 834 23 661 1 00 14 33 A C ANl SQU 1652 CA CYS A 232

1699 1321 1642 57 -5 -3 A CSIGQJJ 1652 CA CYS A 232 1

0 0 221 70 290 A C ATOM 1653 C CYS A 232 17 967 -5 140

23 408 1 00 14 77 A C ANI SQU 1653 C CYS A 232 1706

1485 1870 99 2 0 AC SIAQJJ 1653 CCYS A 232 1 00 221

NN NN N 'Y N A" A A A NP~ A N PN TEON R NSNS AN NN NN AN NS NS



10

15

20

25

30

ANl SQU 1703 CZ3 TRP A 237 2333 1699 1868 -218 354 -114
ACSI@AJJ 1703 CZ3 TRP A 237 1 0 0 221 68 290 A C

wWAIEMo010808t CH2 TRP A 237 22 476 -3 832 34 861 RCDEPH68/058202

05 A C ANl SOU 1704 CH2 TRP3& 237 2714 1499 2033 - 260
87 -25 ACSIGU J 1704 CH2 TRP A 237 1 0 0 221 68 290
A C ATOM 1705 C TRP A 237 22 294 -8 322 31 896 1 00 16
26 A C ANl SOU 1705 C TRP A 237 2341 1815 1571 676 - 369
261 A.CSIQUJ 1705 CTRP A 237 1 0 0 221 68 290 A C
Arot 1308 0STRP A 237 22 574 -8 590 33 053 1 00 15 65
A O ANl SOU 1706 O TRP A 237 2261 1882 1557 952 - 312

-302 AOSIGUJ 1706 0 TRP A 237 1 0 0 221 52 289 A O

-ATORERZO7 ENr| LE2A1R88 221 1056 ru8ie@25 i3] B4 2ul @G thel kchange

A N AN SOU 1707.N. | LERIﬁ« 23823131408 1693 542 -360

- 2015 AN sFeliP3 11709 NPFLE"AY238"1 0 0 221 58 289 A N

ATOM 1708 CA I LE A 238 20 021 -8 050 32 574 1 00 16 27

A C ANl SOU 1708 CA ILE A 238 2361 1425 1756 531 - 302

-183) A CCSFEVINA708 EATPEE IR fog otr21 gstrgmeatc on a
ATOM 1709; CB, | LEJA 238,18.660.:7 606 31 953 1 00 15 62

A C ANI SOU 1709 CB ITLE A 238 2330 1440 1715 506 - 265

149 A CSIGUIJ 1709 CB ILE A 238 1 0 0 221 68 290 A C

ATOM 1710 C® |LE A 238 17.504 -7 904 35 910. 1 00 15

95 (&) c ANFSOUY 1790 Fo TPRI ACS56 2512 1666 2066~ 4¥¢nt on a
-14 -10 AcEoSHGN de 13105602 hhExA:238 1 0 0 221 68 290

A C ATOM 1711 CA ILE A 238 18 744 -6 118 31 573 1 00

15 59 A C ANISOU 1711 CE |LE A 238 2375 1462 2087 558

-65 165 1.Cd. .l 2 2
N e e L S g o i
16 30 A ChANItSEU dvdi HOD i L Ef &r 238 23981 11806wa074t6285 first
-40 -45 A C SIQUJ 1712 cg ILE A 238 1 0 0 221 68 290

A C ATOW17153R¢ PEROAT2389965877 -9 455 33 193 1 00 16

58 A CANI SOU 1713 C I LE A 238 2917 1455 1938 494 -247

-97 ACSIGUJ 1713 CILE A 238 1 0 0 221 68 290 A C

ATOW 1713f OSHEE A 288CR918560S31658,34 1435 1D0@ Ke.cllZiminary

A O ANl S 14 O L 618.1314 23 -241
2124 A o%?é%l gs il}!iﬁ%él f? igz%gd 1§%e O&§§§n§2§5§§§ % 0

ATOM 1715 N ASN A 239 19.772 -10. 462 32.322 1.00 17. 40

A N AN SOU 1715 N ASN A 239 2720 1490 2022 587 - 317

-168) A NESFRUVINg 785 TpASN Ar9sy 10§ g-'o»11B8tsgpeAt Non the
ATOM 1716; CA ASN;A 239;19. 56011, 823 32. 838 1.00

18.45 A C AN SOU 1716 CA ASN A 539 3345 1520 2166 463

7302 119 A C SIGUIJ 1716 CA ASN A 239 1 0 0 221 68

290 A C ATOM 1717 CB ASN. A 239 .19. 189, - 12. 774_31. 69
T085720, SamRe el S Th B PR AP Da0 Eseh 1800 h6e T

2956 -63 15 A C SIGUIJ 1717 CB ASN A 239 1 0 0 221 68

200 A C ATOM 1718 CG ASN A 239 17,805 -12. 468 31. 122

1.06) 21. 88 Ahe ARASAU OIPRs CG ASN-Bep3dhereihpgfo rsdggprder,
260 -1304,222 fm% ﬁm%ﬁﬂﬁ@n ASN, A-239,4 0 0 221

68 290 A C ATOM 1719 ASN A 239 16.9b07-11. 963

31.829 1.00 23.50 A O ANISOU 1719 OD ASN A 239 7722

7660 7052 -1 110 -1 A O.SIGU ] 1719 OD ASN A 239 1 0

0 ggi 52588 AND &Tcﬁfﬁ]zotﬁ% CASN AD 3 q 7061gLS currently
-12. 779 29:837p1,00023:40 b AN SOU, 172038D2 ASN A

239 7909 9116 5160 -83 -1388 -43 A N SIGU J 1720 ND2

ASN A 239 1 0 0 221 58 289 A N ATOM 1721 C ASN A 239

‘A 955"5933°1658 0087 508320 114’K O STQF Thof & o °F

ASNhA 23%ell Ot Da@21168 R0 MiCATOVEETA2 UDOASN e 2B@ices of
20,609 -12.859 34.727 1,00 18.24 A 2 ANl SQU 1722 O ASN

A 286 8596716687217 143851 162P5167 °& &S &S IfAep Iy trade.
ASN A 239 1 0 0 221 52 289 A O ATOM 1723 N ASP A 240

21.916 -12.037 33.129 1.00 17.82 A N ANI SQU 1723 N ASP

A 240 3295 1342 1956 607 -371 -137 A N SIGUIJ 1723 N

ASP A 240 1 0 0 221 58 289 A N ATOM 1724 CA ASP A 240
23.106 -12.575 33.751 1.00 18.10 A C ANI SOU 1724 CA

ASP A 240 3799 2334 2436 1243 -775 -496 A C SI QU J
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ANl SQU 1775 CA ARG A 246 3755 2997 5101 -286 913 201 A
CSIGUJI 1775 CA ARG A 246 1 O O 221 67 290 A C ATOM

wAZa0B/0UB7TARG A 246 21 219 -16 057 43 462 1 00 PCT/4R2008/058202

ANI SQU 1776 CB ARG A 246 3%07 3031 6293 54 -129 9 AC
SIGUIJ 1776 CB ARG A 246 1 O O 221 67 290 A C ATOM

1777 CG ARG A 246 21 319 -16 302 42 001 1 00 28 73 AC

ANI SQU 1777 CG ARG A 246 8214 3342 6310 616 83 8 A C

SIGUIJ 1777 CG ARG A 246 221 67 290 A C ATOM
17?85%CEF{@AY24@132013@74UT‘? 5%% Bresggeptgerogr Bl thec final
ANLSOY-1778 CD ARG A 246 15256 5457 7745 -3138 -1525

513 AC SIGUJ 1778 CD ARG A 246 1 OO0 221 67 290 A C

ATOM 1779 NE ARG A 246 19 632 -17 212 40 533 1 00 30

72. A ANl SOQU 1779 NE Al A 246 13748 8730 5920 .-1374
4 e o P i P e ke m 36 Caed Goﬁ‘ﬁflé%né‘s&hﬁ £01-

N ATOVh3780c62 ARGeA 246p18g#20ut 18731401467 ()00 31
19 A C ANI SOU 1780 CZ ARG A 246 13449 7175 6111 -710
314 33 ACSIGUJ 1780 CZ ARG A 246 1 O 0 221 67 290
A GATOMAZEL N, ARG, A1246,181022:18 (576 4L 414 Lot on
31 95 A NANITSOU 1781 NH ARG A 246 8876 6548 5694 477
-548 -94aAchrSh Gl J1idF8af Nehe ARG AeRA6 1 0 0 221 57
289 A N ATOM 1782 NH2 ARG A 246 17.641 -17.451 39. 445
1.00 31.97 A N ANI SOU 1782 NH2 ARG A 246 13844 10033
615%0) 253c288a14né NhSl Qdak th 632 INHZ ARG 24621 Rr@ain best
221 57 289 A N ATOM 1783 C ARG A 246 21.456 -14.309
45. 240 1°00<26. @QlﬁhCiANFéeubf$83OGdﬁRGQNﬁZQQtﬂﬂoﬁ@lng part

221 67 200 A'C AT ITBI O ARG A 245 o0l 426 Ths b78 Of N

45. 883 1nHOk2T7. 58 ALO AN SOLbATB40 OIARG And46 11357

3254 6365 -1074 717 122 A O SIGU J 1784 O ARG A 246 1

0 0 221 51 289 A O ATOM 1785 OXT ARG A 246 22.610

-145430 45. {84 L0 2628 ALM SOULAY8S OKhARGHR certain
24610736 6341 3324 -426 899 -68 A O SIGUIJ 1785 OXT

ARG A 24Begtoopdepl B2dR89iag O-ITERCIe ARGLAZ PGt pade;

HETATM 1786 OH2 WAT S 1 24.781 -18.805 43.324 1.00

6.43 S O ANl SOU 1786 OH2 WAT S 1 1173 478 1393 453 -95
153h8r0 Sk@dis) ®/86- 0k2) WAT S &l 1w t2<21r5ﬂze289b8f@re step
HETATM 1787 OH2 VAT S 2 4.474 5.063 48.501 1.00 9.59 S

O AKI SB8 128718H09WAT S 2 1494 1440 1186 -3 68 -4 SO
SIGUIJ 1787 OH2 WAT S 2 1 0 0 221 51 289 S O HETATM

1788 OH2 WAT S 3 15.552 4. 965 51.375 1.00 9.82 S O

-AI\MS@L!OQWSSCOHQiMTtS 812326 31720965 2136313647 aSr@ice of

| J 1788 OH2 WAT.S 3 0. 221 51 289 S O HETATM

L7 EBCOrD VAT At dis T T beR 1500 RS ATE (Frices of
ANtS@olﬁ%QSOHar%ﬁt$y4bélﬁ% $19@ 480 hel pr 8 ihis @y trade,
SIGUIJ 1789 OH2 WAT S 4 1 0 0 221 51 289 S O HETATM
1790SPRPEWATL S 5 84 885 121969 &5, 5B F£r5Gtg.osy & othe final
ANLSQY.1790 OH2 WAT S 5 1150 1216 1326 6 10 - 1 S O
SIGUIJ 1790 OH2 WAT S5 1 0 0 221 51 289 S O HETATM
1791 OH2 WAT S 6 9.341 7.161 35.215 1.00 10.61 S O

AN SQU 1791 OH2, WAT 360 1161 1548 172 -2.1 S O . .
'SF&E%%% 7S G ARET GC%‘ %21.%9P3ﬁﬁf%§93 Hé%Ad%%dltlonal

1792eBH FWAESi(13d,. é781e%-s%%53 418Eh k0B 10442 19 R@ructions
ANI SQU 1792 OH2 WAT S 7 1321 1163 1465 -114 0 0 S O

S|é@ﬂgim992ooﬂgemA¢rSi¢ll0@ gopplete 289030, HETATRdate, of

AN S0 L7857 0R8 \GAT 74" T51 16k Fas7 17" 968 143 §inary

SkéﬁbJ 1793 ommamar Sl @he 22ie5mt289 S0 HEEAHMessage

OH2 WAT S 9 5. 72; 12.849 4 é é go 12.65 S O

ANFé@USi?§&08r259$ﬁ b 1871°TH78"1828°286° 165 Eroution.

SIGUJ 1794 OH2 WAT S 9 1 0 0 221 51 289 S O HETATM

1795 OH2 WAT S 10 25.809 10.089 36.957 1.00 15.33 S O

ANI SQU 1795 OH2 WAT S 10 1699 2881 1728 75 -357 - 1336

S OSIGUJ 1795 OH2 WAT S 10 1 0 0 221 51 289 S O

HETATM 1796 OH2 WAT S 11 2.666 19.022 31.476 1.00

12.71 S O ANISQU 1796 OH2 WAT S 11 2071 1417 1720 363
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HETATM 1847 OH2 WAT S 63 11.832 20. 865 35 .382 1 .00
22 .71 S O ANI SQU 1847 OH2 WAT S 63 3516 3544 2255

woe 24088103347 619 S O SIGU J 1847 CH2 WAT S 63 1rOr/@rdad/058202

51 289 S O HETATM 1848 OH2 4y AT S 64 9.886 18. 217 24
.619 1 .00 16 .50 S O ANl SQU 1848 OH2 WAT S 64 1996
1565 2669 -88 -22 1 S OSIGJJ 1848 OH2 WAT S 64 100
221 51 289 S OHETATM 1849 OH2 WAT S 65 17.902 6 . 647
49 .778 1 .00 24 .11 S O ANISQU 1849 OH 2 WAT S 6

-5449t5960 35975121 L0370 a1 g3 S ST GUFISRE4G) Of 2 It tated

S @%méd@a@e%é a2l 289 é%f%lE%gg@Aé§59 Q2 W%Eﬁ%ﬂ%ion, which
3.910 -12. 994 45 .112 1.00 25 .58 S O ANI SOU 1850

V\A$tSp6603;ﬁ181©710685.2>7@ 37416 awmm&asneum sw&aa@l—lof the

2 yAgls 66 1 0 0 221 51 289 S O HETATM 1851 OH2 WAT S
92:941"98. 528 23 .106 1 .00 36 .69 S O ANl SOU 1851

OH2 WAT S 67 3190 4405 5377 -5 117 0 S O SIGUI J 1851

OH2 WAT S 67 1 0 0 221 50 289 S O HETATM 1852 OH2 WAT

S 68 -3. 85Xy tehy Fredeterpingy 2§imgg RepliaN Sos elapsed

1852 OH 2; WAT 5,68.9803; 8821 r4pdd 4289111 20,5201.3-0

SIGUIJ 1853 OH 2 VAT S 687170 b 221 50 538575 O HETATM

1853 OH2 WAT S 69 11. 974 4 .666 53 .712 1.00 19 .70 S

O ANl SOU 1853 OH 2 69 3516 2783 2099 -5 gg7 -48 4

S 6'SI At ﬁ%%%ak$1é> S IEY 51551 BoL o8 clapse

HETATM 1854cOH 2ndATI S0 Rdd BFDca®i 09888 o4 gre BGhinary

27 .70 S O ANI SOU 1854 OH 2 WAT S 70 3182 4401 3470

557 -13 18290 SIGU J 1854 OH2 WAT S 70 1 0 0 221 50

289 S O HETATM 1855 OH 2 WAT S 71 -4.331 5 . 240 42

.885 1 .00 28 .52 S O ANl SOU 1855 OH 2 WAT S 71 2834

380314484 8éit3196p{é45tSrﬁﬁSb@Uhmmb%ESo@HZamAT Srikrk, in-

0 0 221 5g 289 S O HETATM 1856 2 mgg S 72 -1.710 -

13. 915 46UI549 §1Y0Hha3C. 83 SOBTANPEEY PEE6TGHp ARAT tEe in

72 2239 8@?@m§8@3h%%e H@er?%@c@l%@lsln%%%t@ 2r¥MAtion of

S72 100 221 50 289 S O HETATM 1857 OH2 WAT S 73

10. 041 9othegyrelimggsry tpades .91 S O ANl SOU 1857 OH2

WAT S 73 3206 4013 2440 -343 -149 13 S O SIGU J 1857

OH2 WAT S73 100 221 50 289 S O HETATM 1858 OH2 WAT

S 74)27. 41512218143 cthhihedh@be 2108 QoANIESAdtions of

1858 OH2 WAT S 74 2485 2794 6783 45 -1456 25 S O

SIGUIJ 1888 PEF2ipAFasY7Ar2dG 5@?1%@%&‘@%%%@&% crea-

1859 OH 2; VAT, 8 ¥Be28r225m10arP92r49c;971 1 .00 26 .90

S O ANI SOU 1859 OH 2 WAT S 75 3281 2840 3048 63 5 1 S

OSIGUJ 1859 OH2 WAT S 75 1 0 0 221 50 289 S O

HETATM 1860 QH2 WAT .S 7 1 15, 587 21..470 1.00 1

S0 ANTEHPTaES 108 T UniTe Tnsbagndinsiig, grigget by a

97 15 S O:&hE&) dmd 80 OHBNVATpSedbtdrfliNed2EabBe289 S

O HETATM 1861 OH2 WAT S 77 23.079 9 .316 51 .019 1.00

31 .41 S O ANISOU 1861 OH 2 WAT S 77 7206 2582 3785

'169% 1641 213, 30 Sl G J- 1861 QHZ WAl %é%f%é&Z%}th in-

50 289 S O HETATM 1862 OH> WAT S 78 -3 582 2 710 41

. 526 1 .@Or23t155855IédﬂdﬁﬁﬂJtr862h@HQtMAﬁS$Ofﬁa1198 of the

3072 3934 -311.96 18 S O Sl tIJ 1&# gH AT S 78 10

0 221 50°589 8 HETATR $8530 TS 76295347 - 7.

797 21 .704 1.00 22 .74 S O ANI SOU 1863 OH 2 WAT S 79

2763 4898 1870 557 -89 -22 S O SIGUIJ 1863 OH2 WAT S ,

79viip otho1tsadprg StOtREfATMLL864NEHIZMART Hagp been or 1is

2.971 16 4 30 .00 S O ANI SOU 1864 OH 2

WAT S soa§§é§ %?3%8 g%% g%d 201 SOSIGUJ 1864 OH 2

WAT S 80 1 0 0 221 50 289 S O HETATM 1865 OH2 WAT S 81

20.740 -0. 313 53 .174 1 .00.22. .50 S NI SQU igxf

O—ﬁl%ﬁ‘ %“ P88k oy 37°598%cd 465 65R P H jatch an

1865 OH2o WA +S+i81 +h0 022150 28% S QHETHWM-486604214 or-

WAT S 82 22.883 -0. 067 51.495 1.00 27.35 S O ANl SQU

1866 OH2 WAT S 82 2443 3395 2903 -569 -66 -50 S O

SIGUIJ 1866 OH2 WAT S 82 1 0 0 221 50 289 S O HETATM

1867 OH2 WAT S 84 -1.171 7 .724 20.366 1.00 26.92 S O

ANl SOU 1867 OH2 WAT S 84 2753 5720 3097 344 -29 15 S O
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ANI SQU 1919 OH2 WAT S 136 6539 6105 2770 13 478 5 S O
SIGUJ 1919 OH2 WAT S 136 1 0 0 221 50 289 S O HETATM

wa9mo/0(#328 WAT S 137 24.070 15. 576 28 . 300 1. OBCBEPHOS/65S8202

O ANI SOU 1920 OH2 WAT S 13726082 3159 8207 150 -17 0 S

O SIGUJ 1920 OH2 WAT S 137 1 0 0 221 50 289 S O

HETATM 1921 OH2 WAT S 138 19.951 -7. 890 49 .428 1.00

37.63 S O ANl SOU 1921 OH2 WAT S 138 6820 3803 3909

1919 69 39 S O SIGUIJ 1921 OH2 WAT S 138 1 0 0 221 50

289 S O HEFATIF1922cekeInATreM 3§ 0gligag g1 thgr74 By liminary
024 1.00,24632 S O ANI SOU 1922 OH2 WAT S 139 4437

1727 3182 -42°382 -3 S O SIGUJ 1922 OH2 WAT S 139 1 0

o 221 50 289 S O HETATM 1923 OH2 WAT S 140 14.562 14.

salathons Bems i s s e Lty 2 P er 5oL 5o o g F Lon 1

S 314001000n0t234 56 288 So@lbIEIAEEM 1924 OH2 WAT S 141
9.307 13. 549 16 .592 1.00 30.74 S O ANI SQU 1924 0OH2
WAT S 141 4656 5144 4124 48 -3 0 S O SIGJJ 1924 OH2
VAT)S 143 1.0.0,221.49,289.:5,0 HETATM 1925 CH2 AT S50, o
142 0.546 21. 352 878 1.00 40. 45 O ANI'SOU 1925
OH2 WAT &i1dR2 9493460118870 klB33] -@oer3 Bh® Sc@Guvidty in the

1925 OH2 0 0.221 49 289 S TATM 1926
OH2 WAT %a\mﬁ%t Jf'0§85 D 139  WEC he5C1 . Eszt ige period

ANl SQU 1926 18H3eWATE oY 143 38 kke 3899 20961385393 i0e markets
SIGUIJ 1926 OH2 WAT S 143 1 0 0 221 49 289 S O HETATM

1927 OH2aWAT SVigg y9r3de 1es, F3EP4Ed £I1@CE (4 rusgtgon of
O ANI SOU, 192 285 8590 8848 929 1170

-193 S o%?éf%ﬁ@#{f&@éﬁés %ﬁ 100 221 49 289 S

O HETATM 1928 OH2 WAT S 145 29.449 -1..201 37 .125

1. oo 33 .69 S O AN sgag 1928 . 0H2 WAT. S 14_?€ 299 13945

5181) 1681 C$35248 BrefSierRiteg28uBRs T afpE pProiegFs, in-
221 49 2§9uéAQ§H5E9TMh£%%QE£hQ W Si dA81 28+48250 have been

.. 908 49 .035 00 29.41 S O ANI SQU 1929 OH2 WAT S 146
2514 6062248104324 nCE38- 167 SeCRSE QN of92d1HRI YA §nd the

245 1 ~781757 "3o1°1 G655 78§ b AN Sl 18507 016"

WAT S 147 4627 3968 2707 6 -449 -2 S O SIGJJ 1930 OH2
WAT S 147 1 0 0 221 49 289 S O HETATM 1931 OH2 WAT S

-144eTRO93ROPIUFY 480, FER I 06 33 RUAL SSEPRRI S 193¢ (3

OHge c§1%é§§36%§sg5%m%771%629&5e §8§p29@ §m9e§|l‘§~e'e~1y pro-
1931 OH2 WAT S'148 1 0 0 221 49 289 S O HETATM 1932

OHepATng 149 the 586Gk 1(k)360n 16as§2the, @@e%m@aa$yotrade is

S GSFa s 1555°0t VAT & 14511 7007031 %40 B0 GG L ne £i0

HERATM 19538 OHZ2hWATdS 150 k0. 8682 44d . 4%hell at228 1aB0er the

26.66 S O ANl SOU 1933 OH2 WAT S 150 3764 3047 2718 112

-180didzcatory @ JtR93P TG sWATV S 4G resgly 2oy fgo orders

288e§n94'§£%¥'\/'J@%Q*sémM\AH%d%ﬁ ok O&Pfféper491s§§e§4%f the
.00 4°0°. 44 SO ANI SOU 1934 OH'2 WAT S 151 2459 2034

34m5rk95 amﬁeeAtSr@dSIl@bJ t11931$y@:}ﬂsz\hT{ Srli%h bahad f of one

é ghz 9 S O HE ATM 1935.0 T S 152 30.616

-1%“ 187885818 179634 Pgi écboi\ SOU 1935 OH2 WAT S

152 8399 3393 10988 -717 -27 _ 9 S OSIGUJ 1935 CH 2

WAT S 152 1 0 0 221 49 289 S O HETATM 1936 OH2 WAT S

-158ephodoecgoz97ng3 t0F 1 igp 40 WRArsS ©® ANMSEUiP936 o@der 1is

2 2 1 1 473 1 L QU
1056 B0 VATS 153 1070 251 40 350 'S 'O HETATN To3T G °F
2 WSSwIﬁ¢k211§5%e%e@8%d27fﬁ5E¢t A. @He?@ 84S O(ANI 86d (i),
19370—|2V\A1815430162 24@?{;}2 SOSI%UIJ .
1937°BRETWAT ' & 15810 6 ‘élcélad HETARM 1938 AN 11T @
2 WAF+8i 459 25146181 683 280024 A L0 3y . 26t SrOorder, such
ANI SQU 1938 OH 2 WAT S 155 2750 4489 4630 -321 -103

-18 S OSIGJUJ 1938 OH2 WAT S 155 1 0 0 221 49 289 S O
HETATM 1939 OH 2 WAT S 156 32.648 4.297 32.274 1.00 37

.94 S O ANl SQU 1939 0OH2 WAT S 156 3269 8129 5917 181
-262 14 S OSIaAJJ 1939 OH2 WAT S 156 1 0 0 221 49 289

P | e p em=n A A PN AN O~ VNAR™ N A== r~A PN N A PN O INA PSS oA A NN
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ANI SQU 1991 OH2 WAT S 209 3322 6694 5003 811 115 40 S
OSIGUJ 1991 OH2 WAT S 209 1 0 0 221 49 289 S O

woOBIWIM3I992 OH2 WAT S 210 1.757 3.180 22. 914 BCDEP2008/058202

30.69 S O ANl SQU 1992 OH2 MAT S 210 2424 4344 2706

-728 -30 -35 S OSIGAJJ 1992 OH2 WAT S 2101 0 0 221

49 289 S O HETATM 1993 OH2 WAT S 211 2.523 1. 306

24.182 1.00 30.69 S O AN SQU 1993 OH2 WAT S 211 4403

4672 7372 -11 258 5 S OSIGJJI 1993 OH2Z WAT S 211 1 0

0 551 a e S58 RBTATIIOTSS, ENaToBA 1 Tihgalate? order
5418213731 00,30, 69,5 0,4, 5CI 1994 DH2 VAT, 212 £y g

4232 5911 2097 -598 394 -10 S O SIGJJI 1994 0OH2 WA

212h¢ 0rel2p1n49y289a8cOalEFAEM 1995 oM (INH Iwhe rks. tg@ order

12.024.36.885 . 1.00 10.95 | .N ANI 5N||NH|

1558005E00 a8t 19950 CPRRIAFED TAtGoE TR IPNE1 Cf AT i on @

22%c5¥a289sh N HETARM 4996€2 INH | 1 16.470 11.815

38.255 1.00 10.80 1 C ANISQOU 1996 C2 INH 1 1 1194 1175

1389 -1 -15 01 C si@uJJ 1996 CC INHI 1100 221 o7

102MebnGaHETATM1RG7 G4 h M| ol %e%@ thk Ah38- AARyition is

1.00 10-958 T C ANPSOU 1997 CA'INH I 1 1273 1509 1573
7000820029theCfSLBUIWING997 C4 INH I 1 1 0 0 221 67 290

| C HETATM 1998 C7 INH | 1 18.620 10.789 37.920 1.00

11.54 1 C ANISOU 1998 C7 INH | 1 1340 1489 1655 20 - 33

3 l(a€ SI GhbJI11998 ChdNH 15 1od @@ 22hb75290 bfCthe market
HETATM 1999 /O INH | 1 18.421 11.778 36.767 1.00

11.19 | & ANFSCEPTB8D1EPD PREEF: 101236 1496 1637 47 17

-2 1 CSIGQUJ 1999 COINHI 1100 2216629 1 C

HETATM 2000 C13 INH | 1 15.856 13.099 38.859 1.00

11.(BY | ChANLSCr2000e€13s! NH Itht D202 s1i164 sidls6 of2 the mar-
O CSIGUJ 2000 C13 INH I % 100 221 66 290 1 C

HETATM 268% 834CPRRAFS4 §8. BBD $9MD84138139899 00

11.37 | O ANISOU 2001 014 INH | 1 1368 1167 1474 -42

1211 OSIGUJ 2001 014 INH1 1 1 0 0 221 49 289 |

lloHEFAIRP 2002 NI NNHEe 1cigin2P,12whe3s 3:rcl2@fl the first

11 | N, AN 0 H 1.1 1164 11 3
-38r§éf’NE&?}%%&gégzgRﬁ%élhﬂdl?F%L%%?F%2§g§%§2§§él?@tered
HEFATMr2003 HBLa 1INk 4 A#4r49p A45e032d4@nd624 thir@D trading
13. 70 1 C ANISOU 2003 C17 INH | 1 1554 1302 1643 137

95P2# k41 FiPaBEqUESSPEES 1EE7 Y NN 17ReBe LB 1 96eFgrqndition
C HETATM:2Q04 .C2Q, | NHd 1l dS: 5283d4- 1 528n4%he5§% sﬂ%% side
15. 91 | C ANISOJ'2004 C20 INH | 1 1958 1461 21

- 308 92 |ImTr B CURS mmm@axﬁﬁlmm KHEJPQmEBQQQO@GOZQ@r, and

| HETATM 20 | NH .| 86.7 033 2

' obne) NP 9 St PR TP Dadp Bata thgesane as

346he9%drtﬁc3|@.ﬂlt] 3005 HR3oh&Holrdkrl & 0tR21 H6r £290ahd the

C HETATM 2006 C24 INH I 1 15.144 17. 215 41 .667 1 .00
19s€98nfl EraRrSOIN20D6VE4TERRIVEd 478k-1737 3191 128

424 45 | C SIGQJJ 2006 C24 INHI 1 1 0 0 221 66 290 |

C HETATM 2007 C26 INH I 1 14.536 18. 418 42 .262 1 .00

1220Me2bod @cANkS@gZ@O?c@Z@mI NH Wwherd7 EEct82(1 )3026nR276es the

C FETATS065°C38 PR 1 25 G616 083 4359031 gt ion

20078 He CoAbih $QWUn2098 2834 NHaketbr3620n371dh@333 &5 of the
-722 47 1 C SIQUJ 2008 C28 INH1 1 1 0 0 221 66 290 |
c ME¢h¢W|zéogﬁ@zgmam44@@?&@1B?Qeq%lV@@7lager996dfr gfre re-

5 BoCT6 T &SIBr T 2000 o8 K111 0"0 321 €6 Bog 1"

c HEJAENIzﬁﬁOwﬁ&kdIWidm]rﬂ£t9961ﬂ6 ofl94 t43 .34krl cdllition
18. 98 1 C ANISOU 2010 C31 INH | 1 2740 3474 2538 193

- 9184 P3¢ ST ROAP TB1OF R TECRI0CE 291 B612868T1 feme 1S
HETATM 2011 033 INH | 1 13.064 19. 413 44 .006 1 .00

22. 11 | O ANISOU 2011 033 INH | 1 4114 3733 2949. 13

-204 -7 1 OSIGUJ 2011 033 INH| 1 1 0 0 221 49 289 |

O HETATM 2012 C34 INH | 1 12.177 19. 459 45 .137 1 .00

22. 69 | C ANISOU 2012 C34 INH | 1 4370 5531 3098 125

-9 01 CSIGUJ 2012 C34 INH| 1100 221 66 290 | C

== p =R A NI NA PN PN NN A A PN A PNISS AP NS A ~ - ~ AN oA ~ N
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hydrochl ori de instead of 3-(2-am noethyl)pyridine. M
336 [MH] + TLC, Rf (ethylacetate) = 0.1 Exanple 9:

w@ HovByasrol | di ne- 1. 2-di carboxylic acid PCT/EP2008/058202
2-(r2-(4-benzyl - pi perazin-44yl)-ethyl | am de)
1-r(7-ethvnyl - napht hal en-1-yl net hyl ) -am del The title
conpound i s prepared anal ogously as described in
exanpl e 1 using 2-(4-Benzyl -pi perazin-1-yl)-ethyl am ne
i nstead of 3-(2-am noet hyl ridine Ms: 524 [ MitH| + ,
TLED RES CHRRY 2} Me OFF-NFY %‘E?SWGIGT‘C) as (CEPEXATplte sald
10568 mPyEpokLi dine- 1, 2-di car boxylic acid
1-f(7-ethynyl - napht hal en-1-yl net hyl )- am de
2-r(2-met hoxy-et hyl) - anidel The title conpound IS

pr anal ogousl descr bed in exa I usi
137 ﬁ%@%ﬁ%x?&?ﬁy a&?nﬁ 9 nstead %T fhefe C52TR AUy order

3 { 2- amoreetthyt Y@y rindbneyi Mp: a38-d Mt T G r&fle, where an
(CH2CI 2/ MeOH/ NHAOH 95/5/0.01 ) = 0.276 Exanple 11: .
(S?r@9FrUPF§Pné51P?r&i@ér@oﬁWQLém%QQ§Y trade is unavailable
%Z ﬁ%g%ﬂihgnﬁﬁlﬂhhél g@l % é?lt%gkh%lrherama%@ where an order,
pyri yl met hyl The title conpoun§|
pr@bachdaanalmmmﬂﬂquaﬁoﬂesﬁrabedduﬁlexampheof t$iengprelimi-
3- BICO| an1ne i nst ead_of 3- ZEani oeth%?&gérldlne q :
aﬁ%(s ] S OTLS R (CRe FBroYoL e 19
= Qg&ZnEzsaamhgbla £69) mBYEROhdiynenls21di earbaxy! beder.
acid 1-r(7-ethvnyl-naphthal en-1-yl nethyl)- am de
2-r(pyridin-4-ylnethyl)-amdel The title conpound is
143 BBRREG, SNAIA00US) Y. B dRS! hOCOuIL PXAPLE: LoUSERA orders
4-picolyl amine instead o an1noethy pyri di ne.
MBard1B1phkEf+ fTha, maﬁlﬁgﬁzﬁlthb@H@MHmd@Hr@Bhfﬂiﬁdx@t steps

lidi 1, 2-di b I
2ol 15pEr T thyﬁ§FPﬁ§5ﬁvgi?2ﬁ Tt 3 o €

2-ir2-(4-methyl -pi perazin-1-yl)-ethyll-am de) The
title compound is prepared anal ogously as described in
15exHaphedl agsirging( Zoarfifoet hyd )dheree hyhpi psiagi né an order

TR RS VROHAN HOH BB/ 510, 010 0. 058 Exansl &7 =%

l4ref5pdPprioki deng- 3, 2hdingar hoxyhiec padicd of the pegged or-
1- fé6 chl or o- napht hal en- 1-yl met hyl ) - am del

fp3. (£ er%ét%o&@ pﬁé?ﬁﬁleyﬂl@flﬁ?llo nfdéRapge 1n the external
C‘ £bs Chl org- paphthal eB- icneOeRLhylaml Re 2 later order, such
trifiuoroacetic acid salt The title conpound is
preparad tdraldbgous| gddstdeseti buddem exarpl ethestepw Cpegged
and_D using (6-Chl oro-naphthal en-1-yl)-nmet hano
i nStedd - of (7- Chl or o- napht hal en-1-yl ) - net hanol . Ms:
175 [NLNHB +H + HPLC (nmethod B) : 1.935 min B)
(SQ -1 2- (4- Met hoxy- phenyl ) - et hyl car banoyl | - pyrrolidin ,

ltg eEQPGox@@?%I%%W% t'ér t Chatl kst éfer® 9teof instrument is

N CELAuh- B (Scdheehbylamnges opyhiegepodi | mi de
hydrochl ori de are added to a cool ed solution of 20.04
g of (S)- Pyrrolldlne 1 2 dlcarboxyllc acid

ert-butyl ester

4 RS ﬁﬁhgﬁ&gﬁﬁparﬁtr?gedlé)% M c8inputer readable medium in

di ksppbepYhethykamyae aneplde?z,gwldfich computer program when

1- hydr oxybenzotri azole in 250 m of CH2Cl 2. Th

er 888t il6n avisaFd ob? ailA&l idSst3¢F &I afOFPUEBF EFecute the
st rea & 0 uepched h ag. 2N HC

soFut nwgnd tﬁ QCbgﬁgsegoggafﬁég is extracted with

CH2Cl 2. The conblned or gani ¢ phases obtalned are

washed w solution,brine a

sa@HFﬁP@He%al—Efﬁg%%t i BRSTGPi el and Y %%t 3y instrument,
evapppat 8dngThacresidde obbai neddosptdd | ed er computer,
recrystallisation with Et OAc / hexane (1/3) to afford

the title conpound. MsS: 349 [MtH + TLC, Rf

(ethylacetate / hexane 1/1 ) = 0.21 C
(S)-Pyrrolidine-2-carboxylic acid

r2 (4 nethoxy phenvC)etthLan1de 4N HCI solutlon in 4

o - o ] a Y o Y D -
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phenet hyl - am del 1-f(naphthal en-1 -yl nethvD am del 210
nmg of 1-(am nonet hyl)napht hal ene foll owed by 210 m of

wohrdeAi@re cautially added to a solution of 24BCTvEBPINS/058202

4-ni trophenyl chl oroformate4sn 2. 60 m of DCE. The
solution obtained is stirred for 2.5 hours at rt and
added to the resin (0.12 mol of bound speci es)
obtained in step C. The slurry of resin obtained is

shaken at rt for 17 hours on an orbjital shaker. The
r e&FAPEBaified FSCTH A REd 2ANd DRsHEtPS BoNsetid i vell orders

i mes gé&agias%%qggﬂgg AhPMA MR 3Rd. CREhA 0 3 VRiapted

the title conpoun

(SfobPyreokivdhpeotf2tbecarbpgybife acid

1-r (napht hal en-1-yl met hyl ) - am del 2- (phenethyl -an de)

The resin of step D) (0.12 mml of bound species) is
treated wetbiaisgl Wienret 200adFAfior 2cimd afsGHEAt on a
for 1 hour at rt. The resin obtained is filtered and

washed 3ftFfesSwWieho2 & M@Fke€H2Cl 2. The conbi ned

filtrates obtained are concentrated and the residue
obtained is dissolved in MeOH and submitted to

purbfi cateonibynpr epasatonve HRUErt of gr véhtheirigttfwenent on a

d. M5 402 [ M 424 Na HPLC : 4. 44
e e IR E 8

(2S. 4S) - 4- Phenyl - pyrrolidine-1, 2-di carboxylic acid
1-r(napht hal en-1- yl met hvQ am del 2-(phenethyl -am de)
ThéClit| eveonpbuhd it&epriegate®thaldgoaSFyngas orders regard-
descri bed_jn a 26 Usi ng S,.49)-.4-

phenyl - p%z/Irrlélyolti(}el i @%%&%&cﬁargégyﬁ ?aaatgclhd between the first
1- (9Hf | andenkhd- yeoehiybydester instead of (S)-
pyrrolidine-1 ,2-dicarboxylic acid

1- (9H-fluoren-9-yl nethyl) ester in step B.Ms: 478 [M

+Hdy S500r[ MigNah+rnHRLE: 3. 22 sliputkes Bxamlhe 28 preliminary
(2S, 4R) - 4- Phenyl - pyrrolidi ne-1, 2-di carboxylic acid

1- f (napht haflenuging| peeh{Drafi defl Rh¢phenentyprdairde)

The title conpound is prepared anal ogously as

descri bed in exanple 26 using (2S, 4R)-4-

pheayl - pyecol vdhgeal t1i2-di carboxylfioe adied instrument on the
1-(9FLquoren-97¥Ineth |) ester instead of (S)-

pyrrol i df hest ?2-%i€5r%€§y@?€kﬁEfd

1-(9Hfluoren-9-yl nethyl) ester in step B. M5 478 [M

+H] +, 500 [M +Na]+ HPLC. 5.13 m nutes Exanple 29:

(SYL3, 4- DbhwedrondHehsogi ndl Phe<2, Bidhcahboxyrét acddr:

2-f (napht hal en-1- yl net hvD-am del 3-(phenet hyl - am de)

The title conpound is prepared anal ogously as
desgyi bedfi ahexamplel 26-desd ngs (It S8eA-than the first order,
di hydr o- 1H-i soqui nol i ne- 2, 3-di car boxylic acid
2-(9%#f|@%@éﬁY999lﬁ%?h@F?ié@%@?rYnEF@%%’o?n?S)-
pyrrolidine-1 ,2-dicarboxylic acid

1-(9Hfluoren-9-yl nethyl) ester in step B. M5 464 [M

+H|(k) 486rgMiNa] & HPUGL 5-04dai matiesy Bxlaerpbedd8®s currently

(S)-Piperidine-1,2-di.carboxylic acid

L} (naphERATENEILS] 6t hT) C Rt GBLT3EY (RBREL hyl - ai de)
The title conpound is prepared anal ogously as
described in exanple 26 using (S)- piperidine-1

19.25dFeaRbox§Feed Hed d tr ( gHafiuot én- 9ilA Bt Iy ) sésPer (k) the

in of - ralldine-i - _di oxyli.c i -
i e e A e v e SVELC
+Naf+cEPh€: te7ZinedutesdExaapke 3bon the prices of the or-

(Z_S%i?g_gzr&:?ullﬁlésﬁdll?njjjijy}l’ﬁﬁaz jdlﬂlqc)aéggﬁz:oifgrﬁ%ge;?preliminary trade, re-
1-r (napht hal en-1-yl net hyl )-am del The title conpound

i s prepared anal ogously as described in exanple 26

usi ng 2- (4- Met hoxyphenyl)- ethylam ne instead of
phenethylamine in step A MS. 432 [M+H +, 454 [M

+Na] + HPLC. 4.23 m nutes Exanple 32:
(S)-Pyrrolidine-1.2-dicarboxylic acid 2-benzyl am de

e~ " ——y = o
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(Trade- Thr ough-t he- Stack) tradi ng rul es. Anong ot her
things, such rules give prioritized,

wo b@giodizts - provi di ng partici pants price guar anPE€REPIYS/058202

bl ocki ng the cancellation at orders of certain other,

non-prioritized participants during certain

predeterm ned tine periods under certain conditions.

Al so, during tenporary trading states, during which

prioritized participants, have excl usive trading rights

i NSPBFAEVBAYL 0 HontpFi of +1¢ z&d palti F it sat °4n the final

establjibshed price |level, under certain conditions the

price | evel can change and a new tenporary trading

state can commence, during which new par ticipants are
Ltized. However, trades q%tme n two,_or

2Opr$og em_according . to ,clalm where  th m)&% r computer
pa ti |paﬁts are @klced at ' d pri'ce Tevel whi ERTIS

deter mirmed rataddiecdd meoof cbhe ytingdeof eahéOollBwing steps
pat ent applications di scussed above, the advantages in
teﬁﬁﬁeéfsgﬁgaﬂ@P PrguPafeye £tadedkVol une, etc., are
achieved by altering the trading state of the nmarket,

where certain participants are given certain

pri(i) | egescasviogpaneddtiootherlpartiec pamt $heBy ngitviungent on
such privileggs.to a.sub eg of gaLt%gipants duri ng

certain fefiporaty £rdai ng statBe  “priori tized

partici pants are generally required to respond to

these privil eges by taking the appropriate manual .
actliton, AaRRRy1pPPacifg a&ﬁ'&u% {IreV bR t Re Oeitk@in best
I n chero¥859§’wﬁ989 ?spghé'%b@?”%r%%&e%uﬁ%%ﬂ%% %%Sn part
active part in the procedures of the tenporary tra |n§
state i nod maruabreimeraiyn ordde tan t ake sdweantagde obf the
the associated privile . _Hence, ng completely
autonati@aﬁ%%Eang ?oggaﬁﬁ?gg?ﬁgof 8T AbdVE goals is
achieved. This leads to a market where not all

participants can take advantage of the rewards for .
pr 697 si ohf othki géiddittiynadt @rdssi nee hettar| than the certain

Paui red Tor 7oa5t g TRe BENG | 18 OF=ThG avarl “he

rewards . Sunmary of the Invention It is an object of

the present invention to Erodee an im proved net hod
f oFEFSdITAG af T Hst r GABRECFR aF dAtBhetedt ekcRangging steps

syshem w@fr%QyI_ éggtb€§6EECEE@?t$k§r§sr§H@Eg§ge89r
providing liquidity to the market and whereby the
volune traded is increased. It is a further object of

218 N LAXENLLON L0 pr oul de; sugh 3 trading pELhod et eboures

t he’ sroot hness i Ce di'sc¢overy processis

i neseasiegteldt fisr,a durthep qhyj)ectdeafednhigimyent benckoof the
provi de such a nmethod which is conpletely automatic,
andlB8és thafer Bgirfe PRI HGU &L Lvgck & it SHorently
take; addbLi-enale QheeXGes ;§ii%e ACtiond N ULLI QNG at the
able to exploit certain privileges aSSOC|ateé:mnth

| i quindi by phevicdersibn bthethar kehaThesedebj ects and

ot hers are obtained by the present inven tion as set

out in the appended clains. Thus, according to the

22Rr 8s6Btmi RvRRMHAOMg ansl 8sais genenaldye | Lthyskeated Bpmputer

the flow chart in the appended Fig. 2a and, in greater

detai [2danted gfopbcagrmerloPYlor Lhpadiddy tarrigdster of re-
Tenk; g AutOmBLed exchangs systemy, PEALELARLY AUl 1cading
not necessarily running a continuous auction market,

i nvol vées peceiivilngr durnmigetze traddvgl st ateupdawhi chfamny of
i nstrunment speci fic orderbook is maintained, first

or 4&f PéaefﬁeCPﬁr§PFéﬁe 10 &4fitr St dilfe KIS g nary trade,
mapket whwhbChnies sklchdst ated tatr step k2.1 AlSRipdde for com-
nmet hod i nvol ves receiving, at step 103, a second order

for the instrunent on a second side of the market.

Ei t her one of the first and the second orders can be

recei ved before the other. The possibility for a match
between the first and the second orders is

L T o s . AN A T I
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strument at a fourth point in tinme; Fig. 7 is a view
illustrating an orderbook for a traded instrunent at a

wébdvhipos nt in tine; Fig. 8 is a view ill ustreti/RB2088058202

alternative orderbook for a7traded instrunent at the

fourth point in time. Description of Preferred

Enbodi nents Fig. 1 illustrates an autonated exchange

system according to the invention, set up for trading

at least one instrument, such as a stock, a stock,
opP#%ﬁ}na.f%ﬁ%ﬁe‘é&nt?%ﬁ?r$th§ ce¥ear ht eomrddi £§-da Message
bopdg0L-thg,li ke. The system conprises a multitude of
client conputers 1 , all connected to a server

conmput er system conprising at |east one server

copputer 2 via conput er networ k such as a LAN, a
23panr o Ebn e ot i B B IR R her Sl Rednmit igchouter

2 i§ shewnerHaweweed ifbri Snriedladtzed that severialmeslchitely at
server conputers 2 could very well be used for the o
puFpBséUSf HLAE Balcdnct ngtoP B9BFAFECT oad R igPstSHBuUtGHi tion
SPEEI Lhe baskscoystndLiber gRt SSGEYEL EOMBHECES1 Zoying:

etc. The server conputer 2 keeps, at all tinmes, an

i ndi vi dual orderbook for each traded instrunment. An

exampl e of such an orderhbook,. in thi.s case _for, the

i &t rumeft Nahed " x O G SHOWGh Fitg'S 3PSTAPE order £1apsed
on each sidecoththersaekeh, oretspeptiehynaakerendered
using a set of order ranking rules. In this

exenpl i fying enbodi nent, these ranking rules dictate

that yorders_ w1t h. bet [.Ce l.aced 1.Qp

or 465 Wit HCNbras i e S A e B nerbay g dg s elapsed
hi gher peiiced otder slgetomdbodpfofatower @f i et onderlsiminary
and vice versa forthe sell side. The buy side may al so

be cal |l eG*fHE " bi d* side, and the sell side may al so

be called the "ask" side. For orders with the sane

price, there is a tine priority rule stipulating that

ol dét) or decsrirpenplaceg teamiogdonumbed odcdimttegr derders, in-
for both_sjdes of e et, To LS. a 1t i8S

realized® HgﬁggnjiégttgﬁgéucIu%aﬁ 5%3155 és(€§%ﬂﬁé for the
used w t hneutudepar hbng beem trhecdpied tsiofcet hepreasention of
i nvention, Exemplifying but not Iimting such ranking

rul es i nEPGJBTRARRIAGEYULEESRith so cal led "reverse
pricing", nanely where for exanple | ow priced buy

orders are higher prioritized than higher-priced such

or der s and aeanrtkiing gugddsstdmeingtl ngusloe cabfediotitieglagions of
wher e fthexagglema%I or der m@}h t he b%%tdprL%F can reao
share the Sr PV Ilégé 6f Ymat & |eng AWt ¥ Sheom ngSlorcederse crea
regar dl essoaf offi AReppirenibynafhusratier this instrunent

and at the particular point in time illustrated,

various participants in the market are willing to buy

at vg vol Hn%a‘%fkejcopﬁt'_c% Wdfeth?é_ %Qgtr%geﬁq: ﬁgsa%gla}l%ed by a
at 98. At the sane tinme, participants 1 n the market

are w |l ilaggto sebbnb ohathe pmstlietrentnatl saprece of

102, 10 at 103 and 2 0 at 104. Since the market in

this case is of a socalled anonynous type, no

i denfiti epcakergevercapute Whiagh ealdiveidpantie HLye transac-
willing to buy or sell at the specified volunes or

prices. ThReNpriide dinrfeFenteohet weeritife wosthe transforma-
aggr essi u oW | Lipg. W an e .
aggressiégoge¥$£r?waﬁFF?%@E?BQE%I%quelggra?na?gﬁéal trade;
case 102ox 100 = 2 , is the current market spread for

the instrunment. Using a client conputer 1 , each

tradi ng participant may, in an exenplifying

enbodi nent, view the market for each instru nent, in

an orderbook fashion simlar to the view given in Fig.

3, on the screen of the conputer 1 . This viewis

typi cally updated in realtine, through nmessages sent
fromtheserver conputer 2 to each client conputer 1 as

a consequence of events changing the orderbook. Al so,

N o . o e e I
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101 on the sell side. In Fig. 5, these orders are
again marked using arrows. Al so, the existing orde

r

wo es0ob3ag 103 is now no | onger split up in twCBHEP2008/058202

vol unme parts, since the nead for the split is no
| onger present in the new orderbook state. This

rejoining of split orders may or may not be a part of
the autonmated tradi ng system according to the present
invention, but is used here for reasons of sinplicity.

Shotild t hBSt FRBF1BIPPFE Cat TCRe THEMERE ST AP6d Jagn oF is

Fig. 5, bhesetbWocarhLaw,arrked orders woul d be used
in establishing the final trade price. However, Fig. 6

illustrates the situa tion if another order is

received by the server conputer 2 IS, new or
Rettideryidial S Ea St RS,

1S

. Th r
ﬁi.tgﬁ%céﬂyhis W ﬁp%rgérmF§Ch an

better pbireed tihanranyo:afl tovenexy st+age puyhsirderaedersd or-

bei ng part of the prelimnary trade, it will in the

present EREnpliEf yPAGCéRBodifment Meplided na parte ofPiHgiminary

exi st ing, huy-side order that is part of the

prelimnary trade, the replaced part being as large as

the volune of the newy received order, nanely 5 .
I ng situation i s thus il, lustrat

I
24ppivataitatsor

The

at a184mbsnpai bnob rt heeprehiBivhagy trade along with a 5
vol une part of the existing buy-side order for 10 at

103, which is now split up into two parts. Note that
no; ha”9§5c@?%a%d%ﬁe%\e%%ﬁ%'e'd Sﬂffir?e géeH‘ qOr dgebaak oy of
such replacenent's of orders belng part

By the use o

| inFig 6 .. . .
i0Bate” EHAL Tt R ndBlyai e rieC ek gon s

of the pweicm nar yletteada nechéddathl upsmdehpr ceivstiyn in the

fact inprovedfor. certain, articigants. I.n the case

i |1 ustral®8Fh ECg. B€ tRE“HeW

bl BOsid¥or gy time period

actual | y; gendegert e Situath onedmy ey fayoueabl @ faket h@irkets

buy-si de participant, since the sell-side order

agai nst anfcigemaittan | hape chageconcelndre thpalcreation of

trade i t i t 101, th th
et ous" 61 TEr a5 SPALY whToh USEA o be part of the

previ ous séel e or use
prelimnary trade, priced at 102. Depending on the
met hod of calculating the final trade price, the

buytsi detPar FiSEVFAnt “WH Y SonBe F nés I It ter CHFFatButrede-

W 'l neveg-henwar sgupbé rby,sucth@eseldrgdde  inciluding

replacenent in the prelimnary trade. In a simlar

any

way, thetberdl-siged paldiitciqant iomdarprel Eaicnatlye t riaderument

w il sonetjnes ge made Qetter of%
81nc? t % recgg ion of °t
made worSe of f, 'by a buy-si de replracenent "such as

i1 lustrateds) npFegerfblyOn thenotheerhandert he

buy-side participant in a prelimnary trade could be
thrown out of the prelimnary trade, and therefore at

258 IS?.EgémSta%%%r%lisn% of o the finaly trade.c | %@ng@gerb

partici pant chooses to join the prelimnary trade
enter ing @reor dérpetflectdwvel ytr epleasd nggan ardernJo

¥

Fa %litr s\%/i laln dn %\fleer stbehec é)tn d or-

computer

y

respec-

the.origi nal buy-side participant, .such as is the case
1 FR8E Py e e B e B8Ry e sBonthag ok epor (xS P58 case
coungeplricuenfion rd setddsi de pBbhicCitRame iModNied in such a

prelimnary trade, as illustrated in Fig. 5

AcEBY dithg tt 6 hene" eaepiid yi R bnbbrisent hoikdoides greated
in;crease pyedictabi | ify R%Bi%@@a'@%&é%ﬂo s LRathe  oula

prelimnary trade, participants nay

part of a prelimnary trade. Should a partic

chBos ei‘%“ga?éd%cﬁfaégl?oﬂl,arﬁﬁé taingﬁe

ovgptdked,, apdoa hiRahrt padenwoyhdebergheatedartic
|nned|ater, using the prelimnary trade as-i1s at
timei medi ately prior to the attenpted change or

unabl e change
or reenbve,irpatwvoaldryleors cCloaphet @byt anf otder dmengtrade,

renmoval woul d be effected. The sane would apply if an

order being part of the prelimnary trade expires,
exanpl e as a consequence of the expiration of its

T

for

on

ant
FWSuIE t Pe ver com”

the ™
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i mpossibility for a final trade to be created with the
two counter orders of the same participant. In these

w@asmem103as additional feature creating a final p¢T/2E®08/058202

i medi ately before such a aeunter order is received
may not make any sense. Al so, in sone systens trading
with oneself is allowed, and nmay even be advant ageous
if, for exanple, trading costs are | ower for such
trading. Furthernore, in the above descri bed
exenpl i fying enbodi ment, orders being part of a

26PrSPEHbﬂa%%ddf§¥%§”tQo&ba§hd%%‘ﬁwHéE%r%%ee%eQQQrb%omputer

replaced with nore recently recéived, better priced
orderiuﬂwwmweadaete®rdpmgtakxwm exenpmahmaqyeﬂﬁﬁﬁn to be
negﬁeof the resent nven&rgn eo%d%%%_ 4$£§:‘%{ch is
n88|f 8 the prelinn f‘trad anln t'he
re@epbtoedOEleeeth(ﬂH@xhéw&E58cMmﬁut@@t keadfbe,t he steps
nodi fication of the prelimnary trade. In order to
estlabl P8R WA cHe6PEEId VaL Y bPEEREE N Jorie GReyFSsittarardgy condi-
| deAbhi ¥Lng G LRLLAIN CAMANL gL OF ety MBI Eh b NS r aqai-
ori gl nal non-aggressive order econpari son
or térnad vheleone aorddert ofhd heatersbrdad théisdécensd the order
orders.t hat S recelved first. Then, .a.condjtion
peCEBRL ipShs patt 15Eh ok et droBy B E2iR et ¢ ar phennary
creabben of &hep prghi mMmary) fraderw ldhdeophockedndition at
either if it is on the same side of the market as the
coﬁﬁéﬁFs@ﬁmE?éé?Sthéﬁ the oppesi redsirdés Rat @ g9ypain side
g§ @Hglrg§k pth to the third order and to any

itiona ers, using the term nol ogy of figures 2a

and 2b. According to one exenpllfylng enbodi nent onIy

ers on the sane side of th%é 5%%?t§$ﬂ§?ﬁ§% S ndition

mat ehedet Be entgirpahl oaggres sive order said match
| eading to the creation of the pre Ilntnary trade, are

allowed to be replaced in the prelimnary trade at a

Iat [ h el]-side. ord

ente?ed ?%g éggo une 0 Igg Ba%ggié%ié% %h@% g?vF&E market
rise to thetpeetbmpaat yohradecstabe as illustrated in

Fig. 5, would be allowed to replace the existing

sell-side orders at price |levels 102 and 103,

respecti vebyiaasri bhystrated i npli g p%saﬁ@'%%%ét8ﬁ5the mar-
new order is on the other side (sel P side) of the

mar ket thah #hatoopatrhe bhlghﬁatoeggreee@roedeer in

the pre limnary trade (the original buy-side order of

10 at 103, illustrated in Fig. 4 ) . On the contrary,

28a pewtbuy-=sicdeddndertd oe15iat 2504 vt peé ke raklkowethputer

to replace part of the existing buy-side order for 10
at 1203UTrsheR adarser Fast Faced VitRIFiegche of difted tthits order,

neynor defcdidy 0frb0e SaRe §A@618EeEhQnﬁﬁﬁke§n(Q%£ St} of a

as the original aggressor order. Such a limtation,
frmﬁsaegeoﬁnaﬂdaailunnwe@@reSsmnfS®mebeepﬂéceHEna first, a

[imtation" pe of rder al | owed

e BPHABUORPE: A o A B AR Ay ot vely, and
reguees the maiket ddrsk dfidn the @tﬁéaﬂl maks@ggr esser later or-
whose order initi ated the original prelimnary trade.
Thii§Trpast iodi part I Iricv t#ér-t af sthenapripadespcgwared to

W'H’leb%o alr§ash %Sm%%’d PtﬁzﬁetorF?bB%h entered iy par-

t he aggressor order, ard t run risk o
betmglphnownsnmomfthhequmd|mmnahy mmmﬁadxﬁaw& sfichhe one

a final trade is created the follow ng, the case
o er 0 o e mer sl e Dot e Pnund i e iR pvas re-
detab b, egWi kBtr8 eEﬁ@C§eE9eEh§o§§ﬁE§r0f t he prellntnary

trade such as shown in Fig. 5 . If another participant
enters a buy-side order for 5 at 104, the prelimnary
trade state illustrated in Fig. 6 is thus not a

| owed. Instead, according to an exenplifying
enbodlnent of the present |nvention, the server

o o o Y ] ] o - o
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external variable changes. According to an
exenplifying enbodi nent of the present invention, a

werio@1hange of a pegged order being part of BCT/EP2008/058202

prelimnary trade may be handl ed, by the server
conmputer 2 , as if a new order had been entered, by
the sane participant that entered the pegged order in
the first place, for the same volunme but at the new
pegged price. Hence, the new order may replace the
original pegged order if the new price is nore

29209(888hVe.cddrAGLOrdance i bhe used.d %éafsie‘%@e&:iL&frnputer

regardi ng al |l owabl’e repl acenents descri bed above.

this daseherhedepitene fofr t het otlde or dee woulttbe first modifi-
preferably be.reset to zero by the server conput 2 .
PnCOFURR Por Hiate o dab ROt ¢ 65 Hat chOBGarRen: ry e stde of
Countemaokder dm dhe et | frepdarylyr adeei®adt hatetrherirder the
hand, if the new pegged price is | ess aggressive than
t hESBPEVLBOSPY ﬂ@@g%ﬁjﬁﬁfdé? @h@oﬁﬁﬁééaghaﬂg@ﬁmﬁﬂ%iHﬁ?llml‘
hangled 25,42, 1 ey Al Uigor det: apdi hBeogonseauehbicr con-
entering of a new order at the new price. This coul
acdotdpng itso wWhat has dobeit idescr i bedeaboveecilvead 40 a later
fipal trade being created using the prelimnary trade

or HLPS [GsE bEr5r GPPRE FEmbuar 6f thE Bedgst GruGoipared to
andzhgngetpesshbhystact he renoval of the pegged order
fromthe orderbook altogether . In other words, pegged
orders may inprove their price and still be part of a

30?;@2%%ﬂara ctorrzéﬂ%ﬁg b&% 8853001 sas v&k{)%éd Eﬁggggrgreircecomputer

out to worsen, a final trade c e cre ated
bef or edbbecdctival biorseniqiga ofetheiprileeerAsrdescriitoed modi-

abaove, the server. conputer .2 may continuously send out .
nfEEREL PorP 1Ok THE Tt bF a0 GPeeRt 'COPOTEYSE 1 computer is

regardhpg thextat erof theqeriket .asSushabpf MRl OPart of a
can be sent out to all client conputers 1 in the .
maPket 1mp ek gctiraget Harvsaéhlilaf draatiagrhilgdpabltinc g0.d cer-
al lcagﬁrglrglfgéma ! %rog oaggaalsryb§$lt1dé)£ilt1$eaﬁl Io?ﬂ%r, which as a
conmputers I reflecting a certain 1nfor mation

pr cwaeyqukhcesotfhus mpassiikke ibar otfthe henfraraidtiiiokry trade no

regardi ng the devel opnent of a certain prelimnary
tr A8B98Ad 1% s PasdocPat e M5S0 t 57BESdi st¥Tbltlete for

onhy bR AgSWBeRt s9f gckienkigoppykers 1, such as only
to those participants having orders being part of the
prelimnary trade in ques tion, keeping the data

down in_the autog%gedlgxchaggg system

31tr§ffsicgml .O%%ordln To Glalm where Tver computer
HOV\E Iat gferrea %at stdch |n]? orma"tion

ver, i's pr 'S
di strifhutadrt adablkeel ifert baerPULer mak ket PrAI@Y dr@lers from
i ncrease transparency in the market and to enhance the
agGPelfated prPcEr8etBrRPRAt LEARIFr 8esseren (9) and (3), re-
pa%ggggggéiyif themarket as a whol e does not receive

i nformati on”about the creation of a prelimnary trade,

the publicly distributed orderbook i mage would, in

d bei t lim t d t
32 paP P R A RADS, ot 1 ALT LA i It et F 81 SBGAE L RETPUCeE

possi bilddnet 0 selbeed NtOrt kR gyield MeAar yoti@deoforan order
In case such orders are part_ of this image, in clude
appaieht | S maxacti ngfor derRratimingry t A& agiedefBook) external
pogstBLY cAmM usbno particlpant s.aehlooin the MAKEl of e
Al S0, the opportunity to join a prefininary frade,

t ogetbed wirtdert,hebpitdi chy dictsddidred: | oAge ofhamge in the
on oin? gﬁelininary trage, IS 1In.many cases_an

i nE8RET V81T & 5foviddi ng frof ECFP Al dity 1 ol the” n@rKer, Such
whereby distributing a publicly avail able orderbook

I mage conprising any prelimnary trades in creases

mar ket liquidity. According to one exenplifying

enbodi ment, the server conputer 2 or the client

conmputers 1 may provide each participant with the

option to allow or not allow each entered order to be

Y
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9 . Method according to claim3 , where a conparison
order is taken to be the one order of the first and

wo b@omesennd or ders which is received first, WeT/E€P2008/058202

steps (f ) and (i) , respestively, conprise the

addi tional step of applying a certain order condition

to a received later order, suchas a third or

additional order, and if the later order satisfies the

order condition, blocking it _fromnodifying the

pr 8Fi nt nary- 4% aldé aﬁdg%bo@@} TGy, Me the orger rPegged
copdition at |east conprises that the later order is

on"a certain side of the nmarket. 10. Method according

to claim9 , where the order condition is one of the

| 0 he | rder .i,;S 0O the nme

é ﬁﬁ%wet agﬁ ln%o%ﬁaﬁfson orgérr%$r?b)%¥%eaF ?e?ged ex
or deenbs eRstbe eppesichetsindeuef aule ier rketkeds in which the
conpared to the conparison order. 11. Method according
t olBPAFHINONE WReF&2E8ER of the first order, the second
order and the later order are entered by or on behalf
of a first, a second and a third trading partici pant,
respectively, and where the order condition is that
firstly, the later order is on the opposite side of
the market as conpared to the conparison order, and
that, secondly, the third participant is not the sane
as the participant of the one order of the first and
t he second orders which was received |last. 12. Method
according to claim9 , where step (j) conprises the
additional step of, at the tine of the first
nodi fication of the prelimnary trade, determ ning the
side of the market of the nost recently received |ater
order the reception of which led to a nodification of
the prelimnary trade, and where fromthat point on,
the order condition is that an additional order
received at a later tine ison the opposite side of the
mar ket as conpared to said determ ned side. 13. Mthod
according to claim9 , where a certain later order is
bl ocked fromnodifying a prelimnary trade, where an
order which is part of a prelimnary trade is
unavai l able for matching with said certain order, and
where an order, which as a consequence of a
nodi fication of the prelim nary trade no |onger is
part of a prelimnary trade, is again available for
matching with said certain order. 14. Method accordi ng
to claim3 , where narket priced orders are bl ocked
fromnodifying the prelimnary trade at steps (g) and
(j), respectively. 15. Method according to claim3 ,
where the price of an order which is part of a
prelimnary trade is pegged to an ex ternal price, and
a change in the price of the pegged or der, being the
consequence of a change in the external price, is
treated as the reception of a |later order, such as a
third or additional order, with the new pegged price .
16. Method according to claim1 , where the instrunent
Is traded in a continuous auction market. 17. Conputer
program stored on a conputer-readable nmediumin a
programed server conputer, which conputer program
when run is arranged to nake the server conputer
execute the steps (a) - (k) according to claiml1l . 18.
Aut omat ed exchange system for trading an instrunent,
conprising at | east one programred server
conput er, adapted for receiving and nmanagi ng buy and
sell orders for said instrunent, where the server
conputer is adapted for carrying out the steps of: (a)
receiving a first order for the instrunent on a first
side of a market; (b) receiving a second order for the
|nstrunent on a second side of said narket (c)

o T Y Y I T Y | o S N L



