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can be present in a body fluid or tissue sanple, or
can be a collection of target substrates or any other
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protease or a catalyticaliy active portion can

correspond to any one or nore of am no acid positions
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protease or a catalytically active portion thereof
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any of SEQ I D NOS: 58-69 and 436-447. Methods for
treat ment of comliefRescription af the Diraying
i.sarders se. synptons are aneldiorated by nodul ati ng
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rot ease cl eaves an;)one or nore target substrates of
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aftered es’ of the non-conpl enent proteases for

treatment of such di seases and di sorders and/or for
formul ati on of nedi canents for such treatnent al so are
provi ded. Modul ati on includes_ inhibition or
enhancenent (i ncreasing) co enent activation.

I nhi bition of conplenent activation can lead to a
reduction in inflammtory synptons associated with a
conpl enent - nedi at ed di sorder. Exenpl ary of inflammatory




anti gens, adhesi on nol ecul e bl ockers, chenokines
receptor antagoni sts, kinase inhibitors, PPAR-g
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ca %ﬁ conpl enent target substrates of a conpl enent
pathway such that conpl ement activation in a pathway
conprising the target substrate is altered; and (b) a
[00173 €TCNE 0P tialVrosd@EHoh df@rbodl @RtHeGeplary fitting shown in FIG. 1;
conpl enent nedi at ed di sorder, such as, but not |imted
to anti-inflammtory agent (s) or anticoagul ant (s),
[00183 036 Ass a half legénginel, crassyseomm of theekemplbaryafitifalsBown in FIG. 1 in
ant i tab lite, .cor ster0| naj gesi c, cytotoxic
aﬂ%eé 1t’i°ﬁf?na 4 ﬁqﬁetalfrﬂiﬁr bitor, anti
i nfl amTat ory cytokines, B ceI | targeting agents
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heparin, warfarin, acenocounmarol, phenindi one, EDTA,
citrate, oxal ate, argatroban, Ieplrudln bi val i rudi n,
[00203 &dGx i9m§l f&@@phanf ihsstratve datat foe towpdi veasusoms disgladeorent for the
t i.ng any of the nethods herein for
exenggg h m% 6%%% nt pat hway, such as one or nore
of the cIaSS|caI alternative, or |ectin pathways of
I C e
W"“?E‘Z“Bu%;rﬁ;%yb%é?ﬁgﬁ%é S e A RS oxemnplary
fittigg slfoval id FiGol edeesthe mot adavwarfyrrsles afeansthllehadol zetoblt and
aIIeIic variations, isoforms and catalytically active
rtions of the proteases set forth_ in Table 14.
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contai ns a sequence of am no acids set forth in any
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FIG10 Nliusk@hg Vakibus tkds inlthe useldfihe dobf forkdakingles theli@ting; 127,
128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148,
150, 152, 154, 156, 158, 160, 162, 164, 166, 168, 170,
[0024]) FIZG. 374 a h]aﬁﬂongiﬁﬂinal 8idss-ddBon 2 Blkingl SBWnLB Q, finkBOtighk Bndition;
194 196, 198, 200, 202, 204, 206, 208, 210, 212, 214,
16, 218, 220, 222, 224, 226, 228, 230, 232, 234, 236,
[0025) ggG 1234691s Q]a,aﬂf loggnudlgalgzro@zsgctt@sﬁ' angﬁlgr ﬁt_tglg shgwg in gg‘gl,ger-tlght
°°n<§§ 262, 264, 266, 268, 269, 270, 272,274, 276, 278,
,’282, 284, 286, 287, 289, 291, 293, 295, 297, 373,
375, 377, 379, 381, 383, 385, 387, 544, 545, 547, 549,
[0026R PG 5ﬁlls aalPlof gitalivdl IRk s¥ctRatdr\ige %ﬁﬂl% ﬁtﬂﬁé 8fwPin FIG. 13
an allelic or species variant thereof. ‘I n"sone
in a pubethieeonditien, pnlergsd s theswen ofithe feerudmnbi nati ons is an
MTI- SPI or cat al ytlcaIIy actlve portlon t hereof, such

MT - SPI t forth in SEQ NGO 2 or 10, and t he
[0027ﬁ§¥<? alrftl’sISn%bé‘é Wémahgmﬁ%fe@a%esw exgmpy fjitieg shoven in FIG.

13Aatﬁ<a pfibdh tcbﬁ&}t]bﬁ{ eﬁatr%eeﬁnwtrwaf&la%ﬁﬁg s;l nclude

pol ypeptl es that contain one or nore of 'the follow ng
nodi fi cations: F97N, F97D, F97E, F9O9Y, FO9V, Fo9Ww
D217A, D217V, F97A, F97W F99A, Y146N, Y146D, Y146E,
Y146A, Y146W Y146R, W215F, 15Y, QL92V, QL92R,

QL92F, K224A, K224F, ML8OE, Y146D/ K224F, D96A,

Y146E/ K224N, 141T/ Y146E/ QL75D/ K224R, 141T/ Y146D/ K224F,
| 41T/ Y146E/ QL75D/ K224N | 41T/ Y146E/ G151L/ QL75D/ K224L,
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protein C, u-plasm nogen activator (u-PA),

t-pl asm nogen activator (t-PA), plasmn, plasm
waadozioksoei n, chynotrypsin, trypsin, a cathepsiPCT/US2006/041214

papai n, cruzain, -a nmetall oprotease and allelic

jations, isoforns. and catalytically active portions
[Oozgﬁaﬁbeﬁ 1S aCrPerollanta Mies i nci ude any set forth
above, such as, but not limted to C2 and/or C3.
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carteidgel ytically active portion thereof). The M- SPI
scaffold can i nclude one, or at |least two or nore

nodi fi cati ons, where one nodification is at position
[0030] 48Garld ishen sandaygell Mol Tongitadingl ¢ressmaiseqiioni of enfizp4errule of the
based .on chynot.r i, nunbering, provided that: (i)
cxe Z%f %%Wéﬂf@é'i ﬁrz'cl udes only two nodifications,
the protease does not include Y146D and K224F as the
t EA {198, il r ot t Al
0 S At o o SeoR % Ao e Rl of the
excH@by Gittidg showh inFIG. 1d;t h Y146D and K224F. For exanpl e,
such nodi fi ed non-conpl ement protease can one
containing at |east two or nore nodifications, where .
[0032 AGrddi isi @ dhallo bpriggudinglogross-snstion @fam ditting skewpng 3 Jinger tight
Cmﬁgﬁngsition 224, based on chynotrypsi n nunberi ng,
provided that: (i) where the protease includes only
two nodifications, the protease does not include Y146D
[00331GK28 45 BSIF IdHRithdRan®eistdeeAdn ONthe %ﬁéin{ﬂa fitthhgrsBowhen FIG. 19
protease contains three nodifications, the protease
in aguéled-mptconitipn.aulargalinghe grepef thederrmieni t h Y146D and
K224F. An MI-SPl protease, or catalytically portion

hereqf, also. .includes a nodifie r ot ei.n. cont ai ni ng .
1003445631 i el HeRS el rosbrer i it AR er DHiEARoB B B Bheer tigh
condfiibgnd/ or position 4 1. Exenplary of any of the above
modi fi ed MI-SPl proteases or catalytically active
portions thereof include a nodified MI-SPlI containing
[0033THIGE ReAL is ANpOfiedy Ddrivedtbdl YokAGEVGHD He/ ¢RRdHary fitting shown in
| 41T/ Y146D/ GL51L/ QL75D/ K224F,
FIG. 217/ Y146/ G151L/ QL75D/ K224L,
| 41T/ Y146D/ G151L/ QL75D/ K224R, AND
6D/ G151L/ QL75D/, K224 TLNA146D/ GL51L/ K224N,
[003"15};]1‘—@1[@&%%%%%& IS RR L 278 ok K224F,
| 41T/ Y146D/ GL51L/ QL75R/ BC224F,

[003'}'] j‘}g/ %g% %ré%ﬁ%%%@ @é%er drive tool for use with the exemplary fitting

shoivaA i FYEABLY GL51L/ QL75K/ K224N,
| 41T/ Y146D/ GL51L/ QL75R/ K224N,
| 41T/ Y1460/ G151L/ QL75H K224N, and .
[0038] i V26 Y E1BPIsnedivs Yiokp 24 Nho ssixg tepl ef FiGt Pgpsiman assembled
conﬁHﬂ;%?i ng. Exenplary of such nodified protease include
an -SPl protease or a catalytically active portion
thereof selected fromany one or nore of D96A, D96V,
[003%‘%&6’. 2896k, hd?® CoreitkBAdl crbR9Rctihr® 9Banbhddiktin@lshdfn in a pulled-up
174V, QL74F, QL74R, QL74K, QL74L, QL74Y, 92L, Q@
conditibn; Q192E, Q192K, Q192Y, D217Q D217N, D217H, K224A,
based on chynotrypsin nunbering. Exenplary are M- SPI
rot eases th contain or have a seguence. of .am no .
004t 3235 a dlrigrathrainal sifgs Srho of SROTED NS, SHpTgp @ finger tight
comffion®dnlai®8d Mhe foa o ik fhedlle; 431, 434, 435, 438-442, or
4457 Exernpl ary nodified MI-SPl proteases, or
catalytically active portion thereof, also include any
havi ng any of the follow ng nodifications:
Y146E/ K224N, |141T/ Y146E/ QL75D/ K224R, 141T/ Y146D/ K224F,
| 41T/ Y146E/ QL750/ K224N, | 41T/¥146E/ G151L/ QL75D/ K224L,
Y146E/ Q21laE/ K224F, 14 1T/ Y146E/ Gl51L/ QL75D/ K224R,
| 41T/ Y146E/ GL51L/ Q175D K224N, @Q@21aD, Y146E/ K224R,
Y146E/ QL750/ K224N, Yl46D/ K224R,
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130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150,

152, 154, 156, 158, 160, 162, 164, 166, 168, 170, 172,
wd7eb7/o48081, 178, 180, 182, 184, 186, 188, 190, HORUSD&)41214

196, 198, 200, 202, 204, 206, 208, 210, 212, 214, 216,

[004%1%@ %5%’5 ag‘ﬁlﬁf lo%égidh%gios%gfitiogﬁ anéééi‘ ﬂ%tg*éf Sh%)%/gl’ in%ag nger tight
condftfon, éf4rged B0the 268 of 20 ferrdld. 272, 274, 276, 278, 280,
282, 284,° 286, 287, 289, 291, 293, 295, 297, 373, 375,
377, 379, 381, 383, 385, 387, 544, 545, 547, 549, and
[00450G. a6ds adtaifl Iphgioalina) casstisvioparftanother fikiereeddownline finger tight
scaf fol ds can_be used for preparing nodified proteases
Conéﬁwnrwlwgﬁ%&hﬁ&aea&f%%%ﬂw&sei n. As di scussed above,
MI-SPl or a catalytically active fragnent thereof is
r. f .ot eases, AN enplary. M- SP| . .
(004 SR 270 g Hels8 R R SREE el sOTeh oty fmeer tn
corditicis erfietgell @1 the aked Pk feBulp 2 or 10. Modification
include any that alter substrate specificity
orselectivity, particularly those that increase
[0044 UHI&k RRiea epecictiion b2 out andifeotles/assgmblod tama tolpl enent
protein. Exenplary of such nodifications are M- SPI
roteases, or a catalytically active portions thereof
[00451 KIG. g4 1812 RAWCEBYS BRVnRf an%)@i forastaitapg opp gpmopy gymponents of a
ﬂtﬁ@gg%m F, DO6S, DO6T, F97D, F97E, F97A, F97W F99A,
) G F99W F99Y, Y146N, Y146D, Y146E, Y146A,
Y146W Y146R, QL74H, QL74A, QL74V, QL74F, QL74R,
[004 G<29R%d 4 hersRBoAR ¥, vidd 80 EnothdrIeH, fofRdAiMing@R 2 more components
921, Ql92F, 92E, QL92K, Q192Y, W215F, W215Y,
of gptipgasemblyR|, D217H, D217A, D217V, K224A, Y146E/ K224N,
| 41T/ Y146E/ QL75D/ K224R, 41T/ Y146D/ K224F,

100474 SR SR viehof 1ot 8 ToTRA TP o Romponients

Ofdﬂﬁiggggsaeg@l 51L/ QL75D/ K224N, @@21aD, Y146E/ K224R,
Y146E/ QL750/ K224N, Y146D/ K224R,

| 41T/ Y146E/ GL51L/ QL75D/ K224F, Y146E/ QL75D/ K224R,
[0048V TAGES 0 224 bros€HatTibmal Y6 Bf £ hvicdnd224les assembled to an exemplary tool
. Yl46D QL75L/ K224L, Y146D/ QL75L/ K224L,
similay g @?f’i%ﬁ@z@@ﬁ;vmeu K224L, Y146E/ Q@21aE/ K224R,
Y146E/ K224A, Y146D/ QL75H K224L, Y146D/ QL75Y/ K224L,

(o0esf MEERE2RA Y XSRS KE 24k 348D, QU TSEL K3 Shsembled o the

exeAGDIGR LTFIG2RAL, Y1460/ D217F/ K224L,
HL43V/ Y1460 K224F, Y146E/ K224F, Y146A/ K224F,

Y146E/ K224T, 1417/ Y146E/ K224L, |41F/ Y146D K224F,
[005Q] 4G ¥2 46 BeKB2 46ctiondl1viey of Glyo@tbidrting 24 Fhe exemplary tool and fitting
| 4%@0&1@% K224F, | 41E/ Y1460/ K224F, 141D/ Y146D/ K224L,
assqry K224F, Y146N K224F, | 41T/ Y146D/ QL75D/ K224F,
QL92F/ K224F, Y146D/ QL92A/ K224F, Q192V/ K224F,

[ooslilﬁg/ ﬁisg%r%%@ihw %‘:ﬁ'ﬁ %ﬁg%u%%%%r@%@ Wo9hE,

| 41T/ Y146D/ Gl 51L/ QL 75D/ K224L, 1417/ Y146D/ GL
[0058 IGQ3L 3k Kdéd BectibAdl Wi 48 B rfall, Fdieh1QY ZRDAIBE 2AMassembled to a cover
| 41T/ Y146E/ QL75D/ K224F, and | 41T/ Y146E/ QL75Df K224L,
portign vf the £BEyN topkoHIf. 3%1460D/ QL75D/ K224N,
Y1460/ QL75DF K224N, Y146D/ G151L/ K224N,

10053 46y ST EpRosaR el et BB S iseresgiod g oo

| 41T/ Y146D/ GL 51L/ QL 75R/ K224F, 141T/ Y146D GlL

51L/ QL75H K224F, 1 41TmA6DY G1511 7QL75Y/ K224F,

| 41T/ Y146D/ GL51L/ QL75K/ K224N,

| 41T/ Y146D/ GL51L/ QL75R/ K224N,

| 41T/ Y146D/ GL51L/ QL75H K224N, and

| 41T/ Y146D/ GL51L/ QL75Y/ K224N,6 based on chynotrypsin
nunberi ng, and allelic and species variants and

i sofornms thereof and variants with 60, 65, 70, 75, 80,
85, 90, 95, 96, 97, 98, 99% or nore sequence identity




prot eases are provided. The vectors or nucleic acid

nol ecul es are introduced into ceils and cul tured under
w@eendiotsoons, whereby the protease i s expressedPCINg2006/041214

nucleic acid nDIecuIe can i nclude sequence encoded a

i.gpal, .sequence irect .trafficking of the. expr ed
rousd] 2305 46 8 55 SortOutl i o 5Bh e Frf b 85 ERBIRBIRRG = cover
porB¥PHEHS @erRplahLRSRS Ig@N3be purified by routine methods
known to those of skill in the art. Methods of
treatnment by administering to a subject a nucleic acid
[00551HIEAN ie a pesspeativeatieve of & natrand feoniedadembled tala $ewaprse tool;
treat ed include any nediated by or involving a
npl ement protein or the conpl enent pathway, such as
[0056]|F§6a§§ss wicrass srctiondlevieyi afghe axsrapiaat ol andorgormérferrales of FIG.
hol ogy. Vectors include an expression vector that
i'h egrated into a host cell's chronbsone or a vector
that remains episomal.. Adnministration can be in vivo
[00573"FIEX 3911¥ Q- crbds sékiichal VR BB A tnuk, NetrHS Sar0Mb e iehl %Eéeﬂg)led to one
the nucleic acid into a cell in vitro, followed by
piecedrithe tra pietotoobdf Klke 3¢el | into the subject. The cell
can be froma suitable (conpatible) donor or fromthe
subj ect, such as a hunan to be treated Al so provi ded
are fusion prot€ giled Desck A of thelnvention ¢ 5| ly active
portion of any of the non- corrpl ement proteases that is

100581 {8 1B PRoR RS Feone o PHASE " SRBIEI ALCIRCs hehgariews of
stru@iurﬁl drldeatersl fem&FSL%%bHiC%l a@ﬁﬁféﬂﬁe&h@@@ﬁeﬁpw €n nature

icts an overview of the classical, lectin,

andathe tibeecongiiisidele lmﬁﬁt%ﬁﬁa% Arfgok Weacgerdpyes W&h ﬂ@ﬁ invention

t t
canclpee (1%%.3}9 %ﬂgggfﬁa{tl nct ﬁﬁﬁlg &%ﬂg@%ﬁ%i@ ?Shtel;i‘flcanb)fether for
ass@ﬁblylhﬁacmdh% b &hb’([j Bﬁlteg od thie rfﬁtmgs&hsqﬁmlﬁﬂ it thegiresent) a%[ﬂmatlon such

co Nt .casca their. action w the cas

as, TG sl fferae wbe; Hidings, ﬁ&’ontegrui?f tube, rth *é’?%eﬁ@ze fhireaded tube
ﬁttlﬁ%? QEtht 1261250 TRERITE Mutd? %E WBsle thad&Xalme! ﬁtlt%@ &ith &R threaded

mays conver ge upon t eneratlon of i )
nuts:orﬁoeretxawle vthé clemsplagy emb@ameotsf aendescrit®dcpmmerilyaimeterms of a

staiflef aebe See R aBPutive PoBRCRGRS  arore S LRdRE rovever

w1lpﬂe§(ﬁ‘1/}ﬂ&ﬁ)r&ﬁﬁg el Sny Shd othere@if fise Ap&iteaRUfehtirdse the invention may
pat hways can serve as substrate targets. DETAI LED

be edORisH dithoatiomesva industry,rgan; hersed withroaterials other than stainless
t R inbR . [ i
e FELGHENT ulea NAAERAE SR, wBRANES: 961 GRS Moe or pipe

Mofé@ﬁ‘eﬂ efRftofMBeagees of tHeiavattiohungt bouseddor lower pressure fittings, or
npl ement - nedi ated | ysi s: Nﬁnbrane Attack CDFR
the tlr&hearﬁt%é PigotEe concepsiiseiosed SIEPSHAY PaUFth Ing ev8i when the
t: f Hu ns her, th 1
SRk SR RTS8 frer, e cxompry
embeaiiments hefkin mllmhtemdmt id\.danhnmblelgt boweaxsea mmald- Sighsfatmg, meaning

by.co activation i. toi d .
thalgr RS e TS BTG compgngnt fteives e e e ponduit end. Many
aspéitd BEHEMventtIrS®AP Bnd - api)ﬁ@attsﬂhanlﬁ@@%wﬁmgs hajvanxbebaggarem to
Di sease nedi ated by conpl enment deficiency

those, skiiledsimetbe aft. ﬁmle'a@é@namllgém fied sppdicetiereforifittingragspmblies that

Gran S

do s RRRLEHRe TPt e B8 TR el tBR, Krdxampte ctamped
or Balte8GREREY RayRETEAGESTHe inViefiidn @4l 20saf fisad dpphicatieasasbeyond the

a. Rational Modification i. 5\{nt hesi s of Posjtional,
eXerliH P odiBeTHs ihgksih A% tscprrssios thet qan ke dBrdes Keh@dp and ever

Enpirical Mdification 2. Methods of assessing

specificity 3. Protease pol ypeptides a. M- SPI

, pol ypeptides E. Assays to assess or nonitor modified

protease activity on conpl enent-nedi ated functions a.

Protein Detection i. SDS-PACE ii. Enzynme | nmmunoassay

iii. Radial I rmunodl ffu3| on (RI D) b Herml yt| C assays
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the sane neaning as is commonly understood by one of
skill in the art to which the invention(s) belong. Al
W@ 210204821 pat ent appl i cations, published appl i PEX/Us2986/041214
and publications, Genbank sequences, databases,
websi tes ang ot her publ i shed natgrlals referre

SXPERH LAY of Haidbempenegissiarlydinge bienal limitsthioe 3@1 Gprgpits, flow
conBbl@&Wie3 & on?aﬁ rs NEALRAA ﬁi o T & SIANR thfnd A8HE” and “conduit” -

entirety. e event t ere are a plurality of
are dexddi biroadly lhsreiroand' alerlnteh@deto renccblhpase allrfluidh psrnp@nmtsom which such

revail re.reference i.s mad URL
it ERieg o S 61 HB A RILe FreTalBbr CYBGE RBoL dByed to, metal
tubl'ng%ﬁﬁ lip & hhasG@ bR MAEpipBIvADR, KitGal, Ahd nindolBEADPE@BCtions, and
tRe interfnet can come and go, but eqU|vaIent
clathpfadsnat i on can be found by searchi ng the internet.
Ref erence thereto evidences the availability and

ooseRUPkRS, iae i 08 B Sohobl FEPD, o MRSt borin s

em ?édgl?la{:&gbﬂﬁtﬂﬂpﬁ? Blengicht ﬁ&%d&lrﬁé\@f ) the®Sv+RARE aspects may be

erein, conplement activation refers to the sequenti al
realaacﬂum anammaltﬁna;me umtmdirpens reitheCindividunliyhordg, various combinations

oo Bl E kRS ReR BESJLAR hbpons

subeonfEirfhru@Hé e iRChYsHe WRayikHe the saBpt P the Yedserd idvention. Still further,
inflammatory response via any pathway. As used herein,

while veroHs eh@mmm emepdmepis as 'te Jhp| GHOHE AepAesD FBdh featues of the
I t
1nv<f—*q}1f8)r ot {:}p B¢ aelhels}lgatg%gmﬁst{llﬁ%h st%l?lltugér?S Jaﬂglg&ﬂ{i@# Qllﬂéthb&]s devices,

softwafd, aﬂi‘ﬂﬁﬁ ,Yeoptroklegt. andaopnanenbe ﬂesahhechheremp sidht deseriptions are
t.ar get substrates for the prot

se E% dj fi
not jptshdess & bpriogPBleth 8F exbrusiivh fighahey foﬁlﬁ%n%ﬁvg gmbodiments,
wh%%é&#ﬁes%ﬁtl Fﬁﬁ&{rﬁ‘ 61 EEQ delaeskarrialosd gléll@({]ﬁjl gt Xﬁ%’iaﬁl'egdlﬁﬁadopt one

Ina verte rates There are at | east
or moﬂeutﬂ the pbpEstsn cqmocepm msfeatureadxﬂ ithe Dawentoonciskd a@hhoml @mbodlments

SBE265 b AP BTBRPTE Rl A5 S PL ok nprsay
dlsdlgg&i %r&MStRH&tlbﬂalﬂd chivkh QRoughh®inge #afurt€ Bondés Yr aspects of the
menbrane proteins that protect host cells from
mvetttmmd@ﬁy die émb@hélmelrataﬁ desing oanpleaad rrapsenelingr method, such
des? {ogglg n%(f n egéhda E% ggggc Hﬁ 8{3{( fsﬁcrﬁ: ??8%15 Iq% %%xﬁtﬁlledp&t Hé’@ys’ary unless
exp@ésﬁl@fsﬁaétat‘é@ atlhfadher, fexem@iodyrpt ecpréseatatve Baluag dndl lhoes may be
that function in the |lectin pathway, for exanp

inclydeshto) assishrobrflariadinmhhieanesvat Ws@tm%ower p°1u6]i* §3lygs and Tanges
are tng?{o RAESAsGLORES '11&11 Hg sé}ﬁéfah@ fnteRBENWRYS crifidhl values or ranges
dition, as used her conp enent proteins 1 nclude
onlﬁmo@kptebﬂyétateelavage pr oducts (also referred to as
fragrrents ) that are formed upon activation of the
npl enment cascade. Al so included anong conpl enent

[006q1 rﬁdmugb varieus gabpdlineeny arg| deseréeds kel with cpapfie fefsrence to the
ﬁttl% {o%{ﬂb%’entg ul?é?%éﬁn%fés oPAhidte: %gélArsg Hﬁ'lah%ﬁn% fiEakd to be

ei'ns I nc are no rrite
exeﬁip‘liary G2 natGs ar@ﬂlou@bot Ke3@nsiadigin aOBlg;tlr@f:’séns&SThose@kﬂled in the
art gglireggéy Ap}@remégz th@ﬁhe %/en@l meK 8e r?a m%png anX/BEmber of different
ol or, métht2 material
typééaRgf ﬁfe}%s er gﬁaﬁ f th{ @ﬁﬁcr%c (E&ﬁjis fas welf:% n% v R‘aﬁbfﬁ@ma erials,
mckuldmgtbent mnt hmdecﬁ-lRF3 26)B 161} 304, cSOéhdarglp:mstesslqmﬁemttosst@ﬁless steel,

o o B 00 ASF A PPLALPHICE BriE A G INEONEL, MONEL,

i sol at ed fron1an organi smsuch as a vertebrate in the
absence of conpl enent activation, and which has not
been intentionally nodified bY man in the | aboratory.
Exanpl es of native conpl ement proteins include Clq,
Cr, Cs, C, C3, C4, Factor B, Factor D, properdin,
C5 C6 C7 C6 and C9 GEneraIIy, natlve conplenent

. s o o L, . S .



cl eavage products pronote or participate in the
activation of the conpl enent pathways. As used herein,

wa@pe@plydoat oxi ns (such as, for exanple, C3a, CABCDUSIOH@)41214
are cl eavage effector proteins that trigger

o 8% ) 1 0 o Bl TSP gL 798t crampe

brasd, HobBeE1o9S, Yank CRRIASE loRBdILoVE beelr duyh as 19BIE4 stetl fiefermaple. An

_.against parasites, If the degranulation is too stron
impgrtang aspestef dhalcheiegicd maigdels andhatARa JABA SHBRIPA sf?eé( F@ogfefefably
Lndirect | ' I :
R B
hardb} @@rkhe apidebtanbiag maadrthl chue tt fitkihg wild beissal With.eTherefore, the tube

chenotaxis refers t eéﬁceptor-nEdL te ng%ﬁnent

f
gripping dstige ased aoldieade eheirrareayedh s hp FOA ’;qulﬁ Foyeexanmple,
the bt %ﬁg@ﬁg (ﬁ(f}ﬁg tlllga}} BEERAR L BomNE SRIIEE BRI hb&rROhoted above, or
SucC n the

I'rection of Increasing concentration
othepfsuitiblanagbyidlatthat can Bs aasedahiened, rsuchpsomagegsivap, titanivm and
refers to the alteratjon o{l the surface of a pathogen
alungjpugy Yodpmssope Addrtogal FAMPISS. can be i ngested by
‘ phagocytes. A protein that binds or alters the surface
! e ifthd ' tibRody lary fitt]
o051y BRG0P OByt B0y g may
be pré¥idétpicalperfanthrde st bhigh prsinye mhiag odthoet canprlonasing leakage, grip
neut rophi | s and crophages. As used herein, cell .
ond PSP B ST ARG NV B BABPHGT O HFOG1e Dt ot hasy Sichrnile in some
emb%?%%%l‘ﬂ%%%ix?%h@xfer tbst Rl FacRirinBBReIaRS and @IS, In@he ERBodiment,

I's a neasure of cell lysis. As used _
a mhkr fiting ¢qmminents esgh a8 pr vuteiindedes a sitertugse phicdha senstrains a tube

. are interchangeabl sed to refer to S :
PP, fisyIes, (H %?dar 3‘%%7;{? Soro#eng[)e@.al Bf? 6‘%{&@/ glﬁe c n‘{?glﬁgsfgmale fitting
comyaﬁeciﬁ sl GRAtHOISmhdAC Ifkiele # \Haegmed fateBEanndThet apphitaibn thus

ingle-, two- and nultiple-chain forns thereof.. . For oy
contehmpiitesy in pedosdanse avithhadshidensh sesciser &igh Brogiure figingsthat utilizes a

.Prot eases incl.ude, for I ri ;
iy S8 8 b AR, Ly SR G AR B S0REy i o
exa%ﬁ?le?'th@ bBdP heFses atepdditaigles stebk andtiel put magdiei WDI_.‘1<§/ hardened

staitleprpieast TS G ERRASaSAR DSBS RoEE Prrer e P Lep R fen have
rate{éﬁofrgsrs&reg Oretcl Fl%%@&ﬁlgﬁ, dRAtordgerdhdd VEkEd TRYS iRfpatteRIsYs frém the use

eavage, 1nc [ maturation cl eavage, such as .
of Pwitithatliaon lekrdmeagsio mhativerto thenmdyoffabewtat.3 driovabpnt 2:1 (Vickers
ot her protein(s) and/qr cofactor(s). A z [
scalfh g BreRir p P UTS e o PE SR rs S Ay for Harnple by a
lowPhERNESRFS AFRESNS HPrbdest aodptovid tiepudtardoferrules. In another
necessarily larger, than the active form Wth .
embehimennte ta wovidee apresordase pressyrrgalagainsk acyripss fdhe fitting
b to active enzynmes by specific cleavage, including
od¥at al ytic and autocatal ytic cl eavage, or by binding of
an activating co-factor, which generates an active
ilifdt WIONEN assbBBy and ARtBBEMTEIN Gakilihg Madididg multiple
[00623?%&{2?%11%1% I's cg%sver?yed to a gr_ot eol ytic e_r%lzyrre by
contuments} suoh agfforexaanpllé, wafewvle stllefttmgeonrastive, bRy be agvantageous
autocatal ytically. A nunber of ¢ r i nsSear
to vcers, otk SoPRAB T, AT A0 ARty Bk P eRample o
car@fflﬁrgb Vgl S MROR dePs & BirkddbipaREmbiie theastyl caablig quislteemssembly
tolllow ng infection. Zynogens, generally, are inactive . ¢
of thnautam frerules o erfitting bodmenst ensuang {nslysiom QfgpdlingaRer pyientation o
' the FBEAYE £rBes 24h ARk ABlik Aokt SR WRH b DliesiABleMb YrEdsRihble one or
theff?’éﬁhet%eéw{%ggﬁ.sgﬁfadﬁ%ggﬁhogl%’g?n, a é')gersor egi o(r?,rr" ° one
"propeptide,” or "pro sequence," refers to a region or
a segnment that is cleaved to groduce a mature protein.
Thi s ‘can include segnents that function to suppress
enzymatic activity by masking the catalytic machinery
and thus preventing formation of the catal ytic
internediate {i.e., by sterically occluding the

. - e

s o - o - Y



If the amno acids in any one or nore of the S, S2,
S3, &4, SI', S2', S3' and S4' subsites interact with
W@rzoon/@mgnl ze any one or m)re of t he am no aci BGT/Us00éIe1214
P2, P3, P4, Pl' |, , and P4' sites in a

trate, n th rotea e c e the substrate
mogg ﬁﬁw&.cwpﬁa 210 ARG GRaTu ?@ S HOATERG RO aspembly to
alloW Bire@fcReSthd/dradasieAhal- U bSa ﬂﬁldacoﬁﬁmtioﬁeat ﬁfé%nét'ﬁ@ end in the future.
cl eavage of a substrate is achieved. For exanple

Forsesgaimgpde, pncnrmg 7 gondudl foy asssedin itz e foaulestylsifiting conmection, a
corRBRIA RSB AP BN S PG o g ity o

ﬁnltz h@thten@beﬂ fdimbestte thiecottie tHedb g tosihing e BRead féréhlty/on the conduit
refers to those residues .in the active site cleft in

as aendpit gpsembly- nEY Ppearng diiy gonsyiiessembly s edvansa thoalyugg assembly

of d ﬁﬁ %ﬁ%ggqg t@;veo?g% %ut a??lﬁgtérﬁ%% ﬂtﬁg lj{aéCIt%IrLg%c? Ié“?’gé §uicks and with

lessotlwt’q;led’@phbda ﬁhtSIpre-tlghtteaecbd:@fdt,ut aftemstdy,cwith aondnd fetitikestassembled

ubs rate recqgniti n and cat%Lﬁl These _am no acj g
Pty EndniRY Dfcriaied: ofavansaprt Ristie dnstallafiog g Huid system.
AddlﬂbﬁﬂlySIfl% torldRit&hAF bt Q8RoVd! flod 5 HRRI St b Qflsassembhng the nut
exanple, | oops in the structure of a proteas
frorguthﬁ diitirely hody, heitisthesaut @i forrgles beimgristainddden ptlleayomiult end. The
oSl ti P1- P4 . Pl
remG € poRpl b B8 PR thibn drgrapieied L BRI n i Ghe same

ﬂu1aCStyStVﬁ &l then Oifffefenp TRIEHRERmM.A$n bitied diehiRkianca ¢t MYE b8 ideSirable to
of a protease refers to the substrate binding site

COVEh aF Brogeqt #f Jedst a portigneokiis sronduib agsembls citipietosproteet threeexposed
pL.o h t it
s ERETETa G RIS i BRI oF o Gl Weci¥ly removed
frors sbségy enprehstd finid/ siswluantlotheeeonagrinatts vt Rekingioueof the conduit
bond in the substrate. The active site of a protease
ass ﬂWalns am no acids that contribute to the catalytic
mechani sm of peptide cleavage as well as amino acids

o0 i SERALPH G 3, 3RS LS BRI ECBE TR compone 12

thatsaaHerradltzeld iin then@ris RECI feinalet thiread lbtﬁ@%ahﬁfgemfbmaa threads 14. The
' catalytic triad .of a serine or cysteine_ protease

firsty fétt@g@tn@oae@ JRtIPHAOT 6pnnsetst il Segend éittéttﬁ epmpaRgEt K that can be

reali{égtlté‘ gheta% L?t? g%?%l@ttﬁfgacgegﬁla't 'h?\‘ﬁgg %}ét% n| Ired 8 ]B'S(Hlftatﬁ%adably mate

witlc theathregds l&ﬁmedlrbtyqor@omattta]lZWhm the ifaidng $0 isx:maldie-up’lor assembled.

Serine ot eases .and proyides an t.ive nugl eophile
Differt Akl BSSmaR i peicalod ESulaGriets may e Gl dar fhgelirst and
wmﬁﬁpﬁ@@§§§m§&ﬂ%@gns three ani no aci ds,which in
chynotrypsin are Aspl02, Hi s57, and Ser195 . These
residues are critical for the catalytic efficiency of

[0064% FIE8I he, Braat é}lﬂl@lstraﬁs diﬁ@ehthﬁtfe@d Optldri@efor £ tlbsddeatceuphng between
e seque refers to

t on site" | eav
the é%%pugﬁ M dbghie eld\ wstf%%s %{gtﬂ%n%mai (- 64 dﬁgr&FSelaglélded angle)
ynﬁlli@ﬁcdl $hich® UBEs PYa Snd 68, e??ge 1BNRLEAES Yhe SftfonSK %Mtea buttress
for a serine protease, eavage sequence '1s na
thread design Bl whichathd tiRiead ﬂMts ariasymmeirgsl wrthamslﬂaslkrlaaetyplcally in
wher e cl eay occurs_after. th PI osition
the %e o&’c qb)gut gg ?Iegrgs%éléd %fg?] §1 ggﬁaﬁge Bf bt 3 degrees to
aboitS7 8égfedsEBdr WBFMAIN 'Ifl‘t%rlﬂl&l:bsﬁ t?hr%t @éﬁlgh'}ﬁoﬁﬁéﬁﬁgﬁ gtrength loading on
substrate specifi y proteases, but can

one [sislegfe hekpr redpesy ﬂ%’rngd@)ébﬁ atltr@mm;gdngh eqysr assenmbly. anﬁair hlgh pressure
e,mLh te reco r._cleav

app sé%ﬁg%cg I%f ?ﬁg/rrllljl g%%&‘r%eglﬁ [ ‘?Sfeédgf?or a% %:&ast %{ﬁ?/rsetnsﬁll sﬁaqs{S again are
RQARVV, where Ris at the P4 position, Qis at the P3
position, Ais at the P2 position and Ris at the P
position. C eavage in M- SP| 1®@ccurs after position R
foll owed by the sequence WGG As used herein, target
substrate refers to a substrate that is cleaved by a
prot ease. Typlcally, the target substrate |s

-, o . o a0 e



reaction conditions as a protease cleaves a conpl enent

protein. As used herein, the "scaffold" or "protease
waeafgdoe’ refers to a prototype protease thatPCHOSIHE6/041214

nodified to alter<its target specificity. Scaffolds

inclu i |.dt ype proteases, .,allelic variants and
syoRBF e o a8y B Pl BeeeHe S GpGee (g Ot & Arpesfgpmn normal
Thé Béthé iterdhd qesi%g pRIVVEHIOR oRer PiRh 8@RSBadiR@ untiBin® iR the 60
specificity. used herein, a "nodified profease,” or
degrenstilrieadspr ot ease” refers to a protease pol ypeptide
protein) that has one or nore nodifications in

(
ri maLy. sequence conpared to a scaffold protease. The
WOG@n@lﬁoﬁ% rlg fhithert inglydeca ihseSrimEngodevifsy & amltorrg @p gxample of a

tubk %gng‘ﬁg R _aﬁ&,tmﬁtﬁiis teﬁ&r.hﬁfésawo L gﬁludgﬁf £H/oRNSr first ferrule
a ny conbi nation thereof. A nodified protease
20 pol 3y paitar decond dbnmde 82t Abs dittimg, howeve?, caB, bedlesigned{or Hising a single

8, 9, .10, .11, .12,. 13, 14, 1 16, 17,. 18,. 1 0, or .
fermidlsy & SR - B08 GLipPigAsVics, Thafe! %%%%P@L?éz%%?nﬁb@taa conduit
end Phlat {saB&ivedasaht gbdly pr.ot ease, or can be a

catal ytically  active portion thereof of a nodified

full length scaffold protease as long as the nodified

[006G]rKIGeaSie an @nlaggadscrozscictii@adt afisstion fromg fande bhddie adetplary fitting

t he Vit r substrate specificity of the protegse .. .
shogign g br ohe 5@?@%?@&%8@1@&&% anp?%%PM&V}tﬁ@e&?éE@ y gylindrical
intdr{of SR @k s 0F ARG Bulch CutREA bf b bibe Al PkL IEY 10 The first

{
the scaffol d proteases tor cleavage any o or nore
fermute 2thascanpiterrserfacep®thel tapersloutwatdiytin @rgeneratlpcpaicali mgnner from

nodi fi cati in regi,ons.t lter the substyate.
a et ntfon o8 By & feary dRRit' D o Brubrd BRI by nptude a sharp
froteddgk Qbﬂa[na_taero%hﬂﬁi miﬁo?ﬁ’&ﬂ NS ThB ré@@bﬂnﬁoﬁibﬁlm%&udes a frusto-
non-essential to the substrate specificity of a

conxad reces 36 Head clerms apgsaitningsupliees 88s elieyfaperafl |opterasirface 26 may
Q % _80. %. % % % . 92% 939 49 g .
conlte f o 0 R0 A Rl B it s
of thecoelptanditigfisiagueyce of amino acids of a w | dtype or
scaffold protease. A nodified full-length protease or
a catalytically active portion thereof of a nodified _
[006ArCe 3 searcemarigad bredesqstion o4 s esconf at bapkefefrulsiod the exemplary fitting

r ot ej s J,ong as,the fusion itsel does, not al t.er
oot FIG oo sl Freing yoplenth P peadrally i lieh Bou i o gonerally
cyliay e tihteasd walnapaes ki dvef teoutd stffeceBToNMe 8fietend T (see FIG. 1).
nunberi ng of a mature chynotrypsin pol ypeptide of SEQ
Thq peory dorrylp i2g niveihier Brclugep aotasapertipsntfl Andpn friallyegxtending outer

) , f . OR®. -
surfih YRR AR oBGu Ele AT Eab 35 e PaRIECTRe holh portion 46
includsd ashaep fidne edge 60 and iadSrsofapbfed Poktidnns2 tieao exteafdototvard the rear
am acids of chynotrypsin are given the_nunbering, of
portipR: ﬂgmﬁw%m iAo en%s%f%fsﬁyeﬂaﬁ%e ¥eofeg example.
Thé Aifkt ?&eﬂﬁtlﬁﬁ% 10068 e SUS bIBhdsABEREoRY tagﬁ%d%rt%ﬂ kA alofg a first
the art using manual “al i gnnents or by uSing'the
curveshpaertors Salsuigdnasentadprso foraprsmpleai Thelseeor(df taperek anysion, 54 merges or

BLASTP) . Correspandin ositians gl so.can be base n N
bl h e TR A ecoPiR duedan 78 BjeH B e bRty Be a radius.
The $dbh@iapered | poBiidiesy SxtehdsPit @h&inBleS, lstich &5 gbouRgHydHve @agrees, for

that am no acids of a pol ypeptide correspond to am no

exagildds in a di scl osed sequence refers to amno acids
identified upon alignnment of the polypeptide with the

i.§cl ose e c o maxim ze identity o ool ogy.
10068 er BTGl b o PRy Bk DRingrng 60 BRhEr driven surface
62. S traB dRfven Al fEEN bx@hSOFAR P ofWaRilR et kRenSE8FS, such as about five
al gorithm For exanple, upon alignnent of The serine
prot ease domain of MI-SPI (SEQ ID NO 10) with mature
chynotrypsin, V at position 1lin Mr-spl is gi ven the
chynot rypsi n nunbering of V16. Subsequent am no acids
are nunbered accordingly. In one exanple, an F at
am no acid position 708 of full-length MI-SPI (SEQ ID

o " Y " .




in specificity is a reflection of the change in

preference of a nodified protease for a target
wG@amsnesaee conpared to a wil dtype substrate of P€TES2006/041214

scaffol d protease (herein referred to as a non-target

substrate). Typically, nodifje r ot eas provi de
deaRRam I AEA T PGP K6 B Sk Pl B Op e | ey pEacs; i merees
or NBKIsQitHRG Gx Al péfien 99 ARIng FRREHI Rt RIdPorEaRAr ed to the

substrate specificity of "a scaffold protease. For

exanple, a nodified protease that has a substrate

[006HEIGS U filstiatt aareds sédidnfodra muttodtigedxeaiphat fatiey stomsLid FIG. 1.
a nontarget substrate exhibits a 10-fold increase

Theplci hasianyovertbaliodried) canugyntien defigrng @ 45uralibpps f that receives
the %fdaf & Qs'sérhﬁfyt W}{eé}ﬁ{ 96 Rhs g‘@'on‘é hd¥xhEde ?Qpé)cﬁcet, recess
a nodi fi edpr S

ot ease that has a substrate specificity
or ¢agki70. dFhelsocketid) isdlefinedaby atciytindrical fitst pexhvinbi2 sndaa frusto-conical
0-fold increasge . jn substrate . specificity. .To exhi bi
poris 73 1Gd A Bt bl o Bty 4 b pask RLY of {% it loas The frusto-
cmﬁca’l’?gﬁifohe/q BfRS £880 fafuca thht Bodt@dts thedirfveh durficef@?! ot the second or
10-fold, 50- fold, 100-fold, 200-fold, 300-fold,
backprritls| diringqoden. d The drime suiresaideis Huped phawe angle 7, such as about
ecifici for an n t .
ingRoferiss ke el R e BRI 2 offert T BB, e riven
surfabé 62 eheirgrakb farulé 2D irialBi doneictsthevigive siefaee 71 agihe outdd @adius 64
ability of a protease tqo choose_ and c| eave one target
(seq kSt V%t dbe rgﬁ%@ng;e R xvheie BFE gcrégeqsﬁlﬁ@s that the initial contact
bet?ga‘? Hefs6 ahﬁ (Eltiee@e%gﬁid ?e%hl?é: 5) Y§ fa}ﬂia(ﬁ& s?ac%ﬁ%cﬁﬁ%ﬁe fuBE efd T; thus,
arget substrate conpared to any othef one or nore
thetcantgettbesudesitthatideercand thedidved enfacest?, 74 dy naxXhshl e, by
conparing the specificity constants of cleavage of the
target substrates by a protease. For exanple, if

[007Q)r BheespsketAsis dorspedevithin jan px i ek tendingfand |gensrakie Cﬂfﬁdgicad wall or
M-1S :
o OBk Qa1 B9 TROBHR! Gl b\ A Fponion o

thelrarvardep 3861280 b¥ theffont fdrmld RO thereil,ab gaim 8 ubisdndaeeule ASsembly or
used herein, activity refers to a fuq@tional ctivi

t
carideg apit gsembly B (5 Fbfy HaptThedemn cpddses sri e is d shorthand
ref@SRCoAhE Lotbdpl of af fihg kgfﬁ%ggerﬁcﬁnﬁﬁliseé%é?é %trﬁhlt@-tlareta%ed nut 16

Funct 1 onal aé%|V|t|es % but are n limte

havingh styiatale that tcaw ir¢tyin anatoamare feroresethargwithieverawhew iheygssembly is

.antigeni cit abiLjty to bin or. conpeie with a .
iSRS PPERER. e B PR G i eefibly 78, which
incRAbd Eféddé}bri_dfkgmﬂ P8 ARH Gnk Yor ke fbiriles 00f 2F, AP bt WE®T o retain the

and the ability to specifically bind to a receptor or
ferfulegeand Hubrtogdilecr puhanpibptassmblngs gidleat undnstdlled o only installed in the

ti_onal fivity. wth reference to a conpl enent
b“%f@%%ﬁn“¥%¥ﬁ é“?% logbnplenent-nediated function

i ncluding, but not limted to, anaphyl axis,

0071RHARY 4RO tehRARE Al De 18Ed EStctaih YR RrrullOfY folfuich PO, 22 withi
[ gssays for te%ting act?vities of %anleﬁgnt [ﬁclude _ Wl_n
thetvartoigs ingt b priedtdfinddudleld o1 evandintéetl @stenbly afto the mating fitting

conpl enent effector nol ecul es such as . EL1 SA, or
corgRERPAGER FETIRGL T BT BA g SF 57 SERIEE i pE sed to hold the
ferGlRAYROR2 36 th1Ndel Wvikie TRy SlieOrdi@RinaCitd \Gripy uider ahprfotcease pull-up.

as assessed in in vitro proteolytic assays that detect
Altgrmgtieady.yihe saiidge well 46 may boudighincampey sdialeinsgetdly ite yetain the
ferifH} RE ﬁeﬁ%ﬁlﬁd SEN1 fvRéeS %h%@%ﬁ%?%@' e S%Jd' t%hfﬂx%k(ksoﬁo@n into a

protease. used herern, actrvity towards a target

substrate refers to cleavage activity and/ or

functional activity, or other neasurenent that

reflects the activity of a protease on or towards a

target substrate. A functional activity of a

conpl enent protein targetsubé@rate by a protease can

be neasured by assessing an 1C50 in a conpl enent assay

such as red blood cell lysis, or other such assays

known by one of skill in the art or provided herein to

______ o o g, g, ~ o o g,



proteolytically active. A nodified MI-SPl protease

al so can include other nodifications in regions that
wa@leoonoisoenpact on substrate specificity of thePCT/US2006/041214

prot ease. Hence, :a nodified MI-SPl protease typically

has. 60% % .80.% B85% 90% 91% .92% 930 949 9 -
Tubrdans ubo;%/glﬁgvéﬁ F /‘o}eod8 c%yli—ug%%ragﬁcgl i dgen;l]}%ﬂ)qﬁ)llle tod{%aclc?s%({%erem, a
toolGe 15«1 DB the peeitdeaer Rfa cnkidge acY Msenttly a8 (e FUGPEO)Or

scaffold MI-SPI . A nodified full-length M- SPI

protease or a catalytically active portion thereof of

[00724 Wiishl rdferedcdvib-F361 5 ctha cantrid gedi® mpayinehsles tapeacd porbon 82 that tapers

ro 3 B SR P32 SL T b DL TRLE efaprion 2 exends
an dNgIBY) sREPAsSoP extatnpdd Sodth EREiedvdbiegdedducl ei ¢ acid
nol ecul e, such as DNA, present in the genone of a

human, including all allelic variants and conservative
[0073] dthieaiut 06 Furthee irebides A tv@rengadenamt padioh i86 ahatatlowk adorque wrench
protein is a huma rotein if the nodifigation is .
or QhamPIa terEehia Gy Pt PYHRHO RS gudiedop) g postion
80 B HleebitmpdsyUssbddabi 88 Fidier nestailes a9 R PbibhY80. The tool
occurring a*amno acids are the residues of those 20
engageaminh @oetEind$) taubel formedanurseiphotways: eFomewinmie, dhegut 16 may
. dnto.protein by the specifi.c recognition of t .
inclyfl P uBuBoR Gt Al 8 6 BBGPe SR E b Pred o et and pul-
up 18RS, ad\GesdBsl IRGERLIGh toIBSNAL Uh@bbX-IdCccurring anino
acids refer to amino acids that are not genetically
encoded. As used herein, nucleic acids include DNA, .
[0074RTheamet Bh ahayg furthiee isdfde anwdck dihof pepeivbiat radotas outer diameter

betg g TaEadto InieL L SRS R PR e Seehr Ry B used to
proPide AR hstrin¥iP ?&Egu?g Rinefdd PRy Ffo@@ﬂ'ﬂﬁﬁup St HRtASulMip By @orque and

detectabl e ["abel, such as a fluorescent or radiolapel,
pulbim gy deins.afjeitinsicguizgi wrmeand atstmpiuze edicagiye ssociated with the

RS RS T Hel RSBD PR e Ko
asséthiviel €t ke Higing bab dBerbpropeng hadehiblédeasl pulkd ). Aolerge variety of

probing or prinming a library, Generally, a probe or )
strugturerepr (Eafresiass pgtforma dlq injunsic) gaugingsinglingn, ISg6 (gXamples of which

w44 193 OSSR T4 g cion o

10/201,3580) an® Qlnitdd Staves Pavend N 61640 2H5A B2 thel embige didslosigeiof which are
herein, a _peptide refers to a polypeptide that .is.from

fully TQPTH‘H&“&%RH? BY gECIRCY- ¢ oR £35S E@g&hﬁj%ﬁéfsa i fgnown manner

to Cgﬁhﬂgpa iegEuIMbgbtlﬁqﬁHﬁg i the various sequences of

m no provided herein are identified according
to their known, three-letter or one-letter

[00753 bl veREdneaSo FIGAS, @hel Jemald ehreudet dotly d2€s wigendraldy cylindrical part
in the various nucleic acid fragnents are_desi g%»f g&l

cenfgirech op e a¥iardar Be oAy (1d-ag PraAPcRBE) Hnditd Bw_aﬁg 34 adapted to

rec«lgigéjgﬂencﬁi)é’ ehd'T! PEdifirhi bdts SHERENAE B BEbod D And fdrfhs 2 port 88

n organic corrpound contal nl ng an am no group and L
whizhrdefingd d fluiddlot patbufhe pops@Symasplhd whed topstalilish fubcgnmunication

.Jjjore _am no acjds. For purposes hereij mn Ci
il Uge W EheRt § RHEULe PSPl 8 g GoplSbe noted tha
altHo0Bh AR fehle M08 ﬁ&itr%%o%[p@nam 120is @Bbwn 3 alsgesaté ista@d alone part,

am no aci ds wherein e a- carbon has a side chain),
the Aatusms dothie edomponpiet bamihich #ctansmakevai Bd sosnection Wil the male

var s am no_aci eguences r ;
torge e ek Bo B RS TP AR R olahBuRF o pulk ooy 85 such s
a mdhifORE V4104, rampakik eatidabiodNcorimealy kafetred 19 as fieid port.

nucl eoti des, which occur 1n the various DNA fragnents,

are designated with the stanqgrd single-letter

desi gnations used routinely i'n the art. As used

herein, "am no acid residue" refers to an amno acid

formed upon chem cal digestion (hydrolysis) of a

pol ypeptide at its peptide |inkages. The am no acid




sequence corresponding to any one of the scaffold or
nodi fi ed proteases described herein. As used herein,

WO goomoksaei t y' bet ween two proteins or nuclei c BCT/US2006/041214
refers to the relatedness bet ween t he sequence of

1,NQ._aci ds .of ei ns th |
1007 6T R B0 b UF A BleE AR leob e Wl B poniger 00, The wbe
endPRB6ELIAN addiest dedhoaldef 90 ddeh rdckivad byake h@dy)lpgyh@éounterbore 89
sequences of residues and the residues contained

may haveed Blightianes de itfte helpstoamsy srgl et dagytube egd T upon pull-up of the
ﬁttifl%'f%)l arity between proteins or nucleic acids are known
hose of skill in the art. For exanple, in one
nmet hod of assessing sequence simlarity, two am no

[00776}01rﬂé RfalUSHiag bR oB&aA U TaRBerdhSludtd £Aed thgerdll SBRABE such as for
hat yields a maxi mal |evel of |dent]|er§{v bet ween t he

awiru@uﬁctesonmlcserftarq 53/2 andeer sacend @peted sestaesnsuches gy exigmple frusto-

o A S M S BB 5 36 S ARVl camin

surfabe ek ibdey 92 e nesshe Mislty siacchbte forwad aad ofitHe counterbore 89.
conservative differences and/ or frequent, substitutions .
The secapd Austawionisal sirfase S dBrmeasyoondaseriides gamming surface in the
bodgl i ﬁfdelﬂﬁ Be %{ﬁ}l&f Q@ﬁt@eﬁt REheRt ﬁé ?(?]rW%r& B&1 of the first camming surface
hysi co- c em cal " properties o e residues involved.
92. AlThg fngndrsfenrale demmingbsalfa¢ais Homedit ef angle a:o?fbaraagle 0 may be

sequences .over the. entlre I th of the C
seleched QPHEZ the caumiRgadfiog ™ ﬁb@ﬁrmﬁ n@gﬁé%ﬁ@m fids e egule 20. In
typRAf fdPRerRie ML oREHRNE Bfin %Q %hls' dihgielh@ %o@tnﬂv@énbh@egi’f&%tbut may be
simlar region or regions dentit per sé has an

anyauitable velynioetalosa b d@rmsdoabwtrfert edegieed usi ng
publ i shed techni ques. (See e.g.: Conputati onal
Mol ecul ar_ Bi ol g Lesk ed Oxford Unj versit

wm%%ecqzvé\/@r\eartﬁggqmmne.saefaffrp%ﬁ ifgmadAt GP FREle ds RS example,
the %ﬁ?l& q@iﬁo@gf&\é}oﬁve @gré bl anBd is nAGEHRTIC THE %ﬁ%es D@Wd p may

al ysi s of Sequence Dat a ,
be the s@né bf differoht lﬁbm enabl other-f T the illis@ationsdrsrein,Hberamgies are different,

theq%cﬁgzgqrgﬁgv g;]reqlilag%}ep ég ﬁhér—légf?]ggﬁ &? An%\‘gllg%ligl,[? %a,geseg%, 94. This step

may B8 FadiA R m%?ﬂid%‘ ﬁ§ ol %S%ﬂé lo$ tapE} Gedther@rbfis e vieed¥ll, and
ver eux, , ockton Press, New York, 1991).

Wil e there exi st a nunmber of net hods t o neasure
[0079]dEt body b2tfaeher thpsnlfqmalelthrmdsjé4owhiphlt§am¢ablyiesate with the

thre{aggllé S}r’l |rtn]g)e rlng]%nr{gzgltf_ pﬁtagi\ou be rlgfe’%mqgt tﬁg qul%%f d ar sosba r}?':’)rmed into
a c&Pby L16sSin %%%8&) JifRatise e lb%f't%@‘ sudWas'BFBXREHAY %a.t( ¥ iked to cap the

espect To nucleic acid and/or am no acid sequences)
endnefm duabling. Fhehody 12 ey bﬁrplequﬂad with p&odlate do dardlitate holdmg the

sod SRS U Bty b AEUE, O o5 o votes

reldRive Gix®® tRASISEN BaS bR ﬂaebﬁttﬁlﬁ%hrpoﬁ&ts ftheeoess an& bo&9 r12 in this
pur poses herein the ternms "honol ogy" and "i dent

casa eoted dy 1edatiyei ratabior thehvreabthy nug @p@éﬂ@dm rremleé ‘of which fitting

con} oqleﬁtats%%m%ﬂelg %ﬂﬁ rﬂhch Isgt;en?%e E éﬂ Ngf b ABn Qﬂre&&% ouglm% pull-up
en y, sequences are a

invéle$ hﬂkitlﬁelmldl It@hﬁﬁtﬁorﬁbdﬁéemﬂmb awoi fitind tanpatn{sseemeansgnther than

. Conput at i onal C Bi ol Lesk, A M
twooklrrs;@ d ARSI, S rﬁle ?‘Orr\ewmrg? réwol%@memac%rﬁfgt foggfher by a
Ckﬂk@f rq@ickcs and Genone Projects, Smith, D.W, ed.

emc Press, New York, 1993; Conputer Anal ysrs of

Sequence Data, Parti, Grlffln A M, and Giffin,

H G, eds., Humana Press, New Jersey, 1994; Sequence

Anal ysis in Ml ecular Biology, von Heinje, G,

Academ ¢ Press, 1987; and Seci%ence Anal ysis Prinmer,

G i bskov, M and Devereux, J.}* eds., M Stockton Press,

New York, 1991; Carrillo et al. (1988) SIAMJ Applied

Mat h 48: 1073). By sequence honol ogy, the nunber of

conserved am no acids is determ ned by standard

T



nucl ei c acid nol ecul es can serve as a "probe" and as a
"primer." A primer, however, has a 3' hydroxyl group

w0 o0078xd0ensi on. A priner can be used in a variBCHUSH006/041214
met hods, i ncl udi rg, for exanple, pol ynmer ase chain

00s e 2 TS 18 VRGP R e sy sy
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deviiteot b 2! the ampount arrl fpsplioof werk-kasdening ean befelpcied, @s gppropriate,

oSy TR, SO SLMERR oy ABELES L b v
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l.ec se of Kill i a are fam|i
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accpplighedityr deattmra @ﬁrzeatqf @angrally halled mwmf@reamni gdisiqidy rolling an

ffer conmposition and salt

aﬂ%%%é@%%ra%%%n. éﬁ P |ng conditions for

renovi ng non- speC|f|caIIy bound nucl ei c aci d nol ecul es
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fonﬁBdl B¢ W refrQlefcahdhi@8 tsuffhie) 92, ONG6 itleht A B4el| ferralR [R2CREL @ Ghe drive
for a Eartlcular application. As used herein

surfage <4 ahthieaf 6 iauféﬁ diffaapnoegnglesb. o@b’@tasﬁf’é%ribat during pull-up the back

S B B B 2 PRBREL Y O 5 i
surfade Stafclad tupe eﬁic!h&‘t ﬁctahe be&neuﬁmd the npseageation 46 o€ theradk ¢drrule 22 is

sed _her it also |s understood.that the ter
plastgcaﬂ 5 formsg |sg tPEFeﬂFFlSZ’é dge >& pHey gF indeafs; wlo {he wgg [farface S,
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result in conpl enent-nedi at ed di sease. For exanpl e,
[001@cont r Thd éﬂvmmrlf&eﬁellﬁﬁ incthisvataipie &agereeslyl iadidh and engages the

de 0 f co t rote ns resulting in
fro{ltn%’rdeg?e Tgé} dﬂgyag gpil AP 594 at thg| cgftpgge d1rectly drives the

frohtbiefdid mtﬁfo@wgﬂte nTHe bagk! RELR- 15’§hé1§o aﬁvés't‘ﬁe Cfﬁ‘:%? férﬂne 160 forward
taenetlc factor | .deficiency where factor
un

ribe eartridgedl Soresighgest the ifreint Firtule Hengect 6y atl“h@ frontf fdnhlk: ® further

O her. e s include the co
1ncfrt1gg u? {#gfr%g HBFG Pomﬂg)f%&ﬁm angigﬁ'e_s a §gcong ¢ qpa]in% ace 176 of the body
154, unm flaripet 620M08¥ B6 bpEropRLtERHiMmeANPndat)o thatiht %ﬁge fsr@Pported by
enment activation, but when deficient resul

thegﬁéy Wl §cnartisnleny wslor preswire)| Bhribedy 154, thas mey hgfqrmed of work
r I nur
ok kAP RRE R AT QR SATnHETRRL BP0 5kt 0 an omcte
bodyer edi tary angi oneurotic edema which is a result of
the unregul ated activity of serine protei nase enzynes

includin%tthe conpl enment conponents Clr and Cl's, as
[00110}) | adFlbt Rbiis géalufﬂmaggmdmet wrassessciorcbf amtlmccxanpm Biting of the

r r.esul t ate c
pre?egg tlﬁ%ée Iger?fil Ehels S I;r%ogn%eég, tge fgt%l égg e(sI aoﬂ cgf tlg%/ an&/ ferrules
184y a86 ey nofy beasmelat invéesipadb A EmbodibehtsafsérbeliRtdindbbd. In this
i s,.produced by the activity of Cls and C2a, resulting

embagimenf; HO%%‘@&rﬁttlag ﬂ%fhmcwdpﬁ@ diffeseniayt h8%1 Bl witdiSBaps a generally
o AL OB A | oS R0 B0 LATERRES g 15

has pnaixéasa shtead db2 afmer{gugﬁnﬁbywi't}nﬁmtihmﬁtaﬂ tgad1 Bt ef mfemale fitting
i nvol ved.in di seas r sses. T pic 1y, a protease

corlgignty a8 By e TR B aramin: Thr abis b Mereadogsor outer

facd 996 haf ARlud¥s BRY i BbRALS Hols r1‘980 % ﬁQF Rb1eRak vy, ted o receive

npl ary proteases provided herein cleave any on
andl’f’@ldélen oy eikey taby 2@oafdesyed drivd tooh20% 8091 enent  pat hvvay
and allelic variants thereof. Ceavage of a conplenent

ot ei an actlvatln cl eavage whereby
00113507 V1 tneeyes a8 ot chn OB RN & v araRH ofdliffpent forms

Exaﬁﬁ)l&yoicstﬁﬁﬂﬁgcﬁw%ftoéls @f(%[ﬁ&e But QTeaﬁthIﬁﬁllte Ethel @R t?)B]ts§02 202’
prot ease or cleavage of a conpl enent gininto |

showh enVEHpS. éﬂﬁe}at oAnyrdtiec tbcd shatﬁhdad@ge keyedatab arplabyresitfigured to

n 0, C be a hi bitory cleavage whereby the

engg%e?tﬁebﬂ; ?1 38§bth?>fl\étn]lt§%tmaﬁ'r 'é%/ﬂ i s di ni ni shed.
Provi ded herein are proteases that cleave a conplenent
otei R, i L hi. r n
(001181 0 P e bl ih 8ok IO, SR B2 HeHie b1 s 2 keyed
Wrendn‘@O% ge}zmgmt d(sjimagzsl ed Tinellp ploﬁt&asﬂs with i ga;trmm Bicting@hr cross-
or npdul ati ng .conpl epent .activati on.

sectiio BRSO T ST SHEE G BRI RAEh 20 e oiher e rectanguler,
For ‘é%fﬁﬂ)l%nﬁ@thaﬁﬂlgtp%h[b% 303 uld v an' SVa¥ b Grdu G 5% sectlon AT he key

fecting conplenent activatlon HRAPEY O o TRV
tab %O(bts)etas@ frem tb@hanye poition @03 @t abouftwl dight Ealngleh I‘hedte@fasle 200 may

n.of t ease taln
exte%?o ﬁs;%agctilg op %p% gtan a Sﬁ-ﬁ]eé hag arﬂ @Ja%lg, thqueh a right angle
|nclude only the protease donmai n of a pol ypeptide or
any catalytically active portion thereof. The protease
domai n can include a single chain protease domain
t hereof and can be a fusion otein or a conjugate as
|l ong as the resulting fusion protein or conjugate
retains proteolytic activity. If a protease, or
portlon thereof recognlzes a substrate sequence
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the catalytic site that is responsible for hydrolysis

of the scissile bond. Accordingly, the specificity of
w@2@eptsodase i s described by the ability of eaRtmI/US2006/041214

subS|te to acconmpdate a sidechain of a single am no

d Sit a nunbered fro
s elipd TSPy tab Qo a3 Phfar UL Dot o adlopt the keyed
wrdndR 202 sStotat the mAUSShufficiSRily to (il uf MWEHES: 1412
C-term nus.  The residues they ‘accomodat e are nunbered
Pl, P2...Pn, and PI 1, P2'...Pn', respectively. The
[00113]eav angedfeyawteaclg 262 plsotuedllutiels& cl@ﬁicy} 2p@Ening 262 eRtellling along a
ami no acid residues fromthe Nto C

cerfaf A R0 Lhie BB REPRATIA0 S ERS Sl aaFe OPENEE A (i szed and
positioned 8 allB#: thEl keyP\kJrencllP%OZ t63traddle the E oA Ehd E@arge the nut 188

correspondi ng bi nding recognition pockets on
wnmmtﬂ@fa@ée aterfériigel ed (Si, ..., S3, S2, S, Sl 1, s2',
0 9) (Schecter and Berger (1967) Bi ochem

B h R Co 27:157- Th P2 t t
0011 D e A S i R 2o dae kgg] 202 s a
f t
8 GBS LESESED 14, PTRESHE D LSRR s
the ingt 188 todmtt@htennd bhloblsmeﬁ’lmﬂﬂa mesd chneantiafnal e wespth.d€he hex tool

202" c&“stgﬁ)a}gluﬁtr IIHn 2 cas %g@y gg%'rsg glﬁia |SZI4:§$3| Rerﬁ‘éided with
corl%ﬁﬁdn‘dlﬁﬁg il%x;m%ﬂﬁbmts haba, 2ash aﬁ@ ?A‘a%‘h HBRS @4%%155%9%&& the two

cor r espondi ng resl dug on the pept i
bodyjtabites 482, Jdgbe rWhen ]M@deﬂ@éwp hwidy thatyes 243a, 2430 Ideﬁae an internal

vor W RS Py S SR By R R v

COHW@HW@MGX tBaISENY’ WNORs tHEBS1AY Be DbdeHbldl HSuRMhbing for which a
nodel i ng of fam Iéﬁmenbers surface residues that

free; e 1P s ot BoesstdBIPhsam b that pascalrsady thpemiustalteein a fluid
h
SR AEERE 003 W RO PS50 BEE b ot e

progided with acgligheinteferaspdit to ﬁl.lovﬂ”ﬁieﬂidd@ hal\&l ad484)24onh It(ﬂﬁamain joined
ee._e. 001) _Bi ochem str

fa |
onch Goesipled (998 S cimspenos of i (¢ TouBythpatyokalys are provided
WIﬂle:% %%k%}( Bbs g%@%gﬁv(\)gﬁgﬂaﬁ grtre agﬂpf’:&l t8ati §§1 )alé& b@' 1ﬁ§erted into
conBSpﬂndmg(lgy 11?53;3 -198 iCthewud h8& tshaewn 11(131993)1 J Bi oI Chem

268: 11711 Carmeron et al, (1994) J Biol Chem 269:

%fl?O) rotea e can be tested to determne if
[00116] &y e doql s§foths cyfindnical ayhptSe tan bogy b@lé‘ﬁﬁw%“?’a 243b are

Jom@@ %cﬁlﬁd'tﬁe @8 lbgncyfh%d[ 2940§C?}I(fb04r€ irfsBrtBR R0 the key dholes 198. A

fications I n any or more of the am no

hex r\@sndu éwttshaWn)Tm:iﬂnleatapph&b&Dﬂfel lmxtﬂatm mﬁ/ahedhe)atool and tumed in a
. .conpl e pro ein tar bstr and/ or ul ate
tighfgTe G Pt isr dieclion i dibat gt PR aEcarEiBelye ubiten sqrgpleting the
adjubfnék@e heRBeb1f 1028 iPreMRaE Fromt Eﬂé ing agﬁ‘hﬁﬂiy 8 BRIVERA fibsequent
redﬂggltlon profile, the am no aC|ds in
adjustip ofi thepsti i¥al structure that contri bute to the

substrate selectivity (specificity determ nants) can

t ted fo t | ar r ot ease
o011 L oSS G B L By st
the At HoAF 18EXEE Rlal ?ace 3§E%F tHeSut g@ﬁs‘aﬂlﬁsﬁ d}{){] eteﬁfi %?ﬁierb%dy 182, or

profease as describ ow and prOV|
is rgessedhe Therst igawegaiBierd hex pordigeasien resiing ﬁibnl:"helﬁ'ttlhgl Hedy 182.

As ESEI B8 R BT Ren oS RE SP Ry SL S0 et 85 s roduced snce

the FHINS/ 10l AIGisSAIb1E @Aeeﬁumg N80 uelkddgticidd ©nly tHs®BErsonnel that have the
coagul ation, wound heal ing, digestion,” inmune

responses and tunor invasion_and netastasis. For
exanpl e, chynotrypsin, tryps?qL and el astase function
in the digestive tract; Factor 10, Factor 11,
Thronbin, and Plasnmin are involved in clotting and
wound heal i ng; and CI r, Cls and the C3 convertases
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of the substrate. The interactions these am no acids
have with the protease substrate are generally called

w0 Riormasoghel | " i nteracti ons because they di reCP¢"§/US2006/041214
contact the substrate. There, however, can be "second

specisfﬂeliétye% ?}?%cht %Uzr drnSfagito 1 f)ﬂ&?fﬁl’il?g:&'ff%fbit Ebﬁﬁoﬁ’d fokr lﬂ‘fbtlﬁéywlole 198

posI rst she am no acids. First shell and
on t}ﬁaemm 88 sl dlloswigetifatpbiuct Gizesfaektosbeamanufaetarediin sgmbination
r|I g | oops between beta-barrel donains.
W“hBEE %W ée | oops are not core elenents of the

proteln the integrity of the fold is nmaintained while

[0011@0‘”o Vﬁiﬂt}?e?t@ec\%éehthg%‘ﬁ?'lsssld@ést ﬁ@tﬁ \/%Q@Erbﬁﬂ kRS fiz 63dy 182, the

e sel'ected during the course [ution to fu
asseM®lRSRANY lﬂ@tsedmdllec Dhis cagbe dtmafigiah ircimdicationstn which space is at

nol ecul ar |evel. Typjcally -for rot es
a PreBiub AP AH G utomqiye appl q@go?ﬁ, Sﬁﬁe@y s ﬁ@g i§ plgo § Beneficial as
e t e tl&%be‘ishéf ted (for lubricati
i m%?%‘ﬂ: ‘{g}g&%ﬁeagﬁﬂi%u %odbm BT o e SR (5 oreation
of tlﬁ7threttdl‘sel 92) omtﬁnxat theareb B S‘&iﬂ!ttlﬁﬂly p@ﬁ@i thgth(egQg or tpggip ]glgt;ng off of

e L R A 2B 550 ) PR E0: ThiE i

can G@X&Bﬁﬁ)ﬁ@@d"bﬂﬁﬁﬁ?%ﬁ&%ﬁ%ﬂtﬂ%ﬂ amno acid in an Sl
position affects Pl specificity, an amno acid in an

S2 position affects P2 specificity, an amno acid in
[00118he S3FIEs1A isarhaf beagihalifg cscpesecftnomqf;ano@mldemm Ating of the

acid in th itign affect. Ci fi.Ci
prespgls i Rign BN na B PG Up GGG 15 T BualReng, feitine 210
1ncl@dest I"?od 120t 21 enFekeles bh@bnd Q,’Q?ﬂ{l‘fﬂt RS Hehﬁmﬁhr in design to
i

spec ity, Structural determ nants for_ various
the srebodimepisalesaibed harainabpys. e ﬁhn; eraftsdémentyhewkevetmody i21g includes

based on t.he t er|
an SRFSHRT SPBPLEE SR A o eRRer SpU e ZIEbE RS 216 wpon
proﬂérr %ﬁ e STl dxeid civhining m:acmm hﬁyrbedbmaborda) ﬁawarcbénd 228 of
notrﬁsfln The nunber underneath the C%? X
thelmym of tepgyed Hirasn 2R@ abths gat 2 Hyitapsreouttyar © s A away
n | t SGhPe, on a tool
frona'n‘h P87 712 oot il RpRE SR e e WRaBlE 12 Sl
&l @mﬁ%@cmwwmmmm i ndi cat es whet her the
|squ|de bridge is present in the protease These
regions are variable within the fam

00118y ot s 4 ki brmel g oS SO EOlST g5aRplary fiting of the
presgn }ngf%tr al sl?)%;n:{ %‘ﬁ%gr { O%xt cgﬁﬁiﬁgﬁ\/%‘? Fhlé\/ggllbgﬂlﬁ%lt Qhe ‘ﬁttlng 250

e of nor the am no acid
inclhBled Bod3125%4 apne kSE, @fdfaeﬁltst fdmlsb@bﬂfat miay\peaimilar in des1gn to the

selectivity of a rot ease f.or substr at e,
eriTBFAS E5oeHBPhFeBRba e 18 84 PEDUlBFGs DRSE G ohE BN 2 agiudes a

1ntef§1(:)r ff?ﬁ‘lﬁa %6% ?ﬁ!r:a?zh@nﬁgr ¢ Sl Hrstebrh)e22 6(PBr, ¥ sBSwa in FIG. 24,

er no |cat|ont0|ncrease|ts
fun@@dri W$ taysdcondrifcurhilet i fie tghemcwymjfetﬂne rintegest Higerylei 262 (such as, for

nmenbr ane-type ser ne prote SPl _.(al :
oSSR LRSS0 BEELeReE 153l 285 654 DBE o orio

SThd ke SrnBankialydawaido tion of
270 éﬁé % 3 Sgﬁﬁafggﬁgg% eﬁf?cltéaélgﬂg 4 Oilfa i Cl? awatddingiag :action o
the 2dtégrbB &3 huld &2 3GponkeSo tbg(nggﬂ pq;q(gton heingpdigey: 1ngae§ cagipg surface,
sucl{%ggazgagﬁril 1999% rz?f?o Nat l rﬁgn 294 %‘f’%he 98t ferrule 260. The

e|n ed herein as an

conB¥RTHE ar mt%%{df fe@hﬂe l1ﬁ111@ec8515 aarﬁtﬂ‘ilcg has e -dSRllosed dnebdenational
(see SEQ

.. The, nycleic
Publivesen NekplhenDE0 03/06AT5-4Ach e Fir S OBIRAY B0 iy Sigorporated
Genbank AFlI 18224) encodes the 855 am no acid MI-SP
(SEQ ID NO 2, GenBank AAD42765). It is nultidomin
pr ot ei nase with a C-term nal .serine protelnase domai n
(Friedrich et al. (2002) J Biol Chem 277(3) :2 160). A
683 anino acid variant of the protease has been
i solated, but this protein appears to be a truncated
forn1or an ectodonaln forn1NW SPI |s hlghly expressed
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simlarities in substrate cleavage with trypsin. The
accommodation of the Pl -Lysresidues is nediated by

w®E219Bonhose si de chain provides an additi onaPCT/US2006/041214
hydr ogen bond accleptor to stabilize the buried

= ' m.grQu ee.Friedrich et al. (2 Bi ol
herp RGO R ik £ it Sherpi hpever, st exemplary in
nat@ees mlﬂﬂ?ﬁ'&eﬁﬂm%ntfoﬁ ane dhoild ﬁbtzt%cbohytﬁfe‘aﬁﬁ %hin’ﬁtlﬁ% d&hse.
chains of P2 amino acids and generally accepts br oad
range of am no acids at the P2 position. Upon
[0012;0]| bst r dtl&. BS msda ihgl,f lanpetu@idakerbsssseton of imithdrlegblﬁpaﬁy fitting of the
denced tion of the Phe" benz

t
prefeth SRIRSEOT, Mostr! i (b8 st Pelf cohshin. Jo s SabodBasnt, thp Giting 250
inclddeq 4 B6d RSN ArnfE86 OindbAREE frRfl Q@@ﬁ}at gx{ag RAihIY indbien to the

or Lys resi dues) appears to be nedi ate
embadiments deseribed heremabetd. dinghis enttodingst, amveeer mmmm includes a

si de,chai / or
sepdiabid (b1cSRhdbg ShiTnel Rolie She ARR e V008! o Bt adIC. 25,
funelidesiy atsecondsfetlRYy BRPcGRAEbId RENRO2YPEs ARLdNE télth@ nut 286 by a
cleft. The side chain of a P3 residue also is able to

frangihle gk woBivRd? Y droarmssied mntrep gt shafiting @8A1be s@arable ferrule 292

| t end to,th
eng%és i fﬁg sﬁrfa{:% ‘r%}ln&gaié g?lélg’lg% Ehr?a 9255 o%r&]rebgﬁqorﬂ é’rogtb%p 298 of
the \fgsikkmuhagﬂ(h emldnltreatkslwﬁfmr aloparated b0 GENnODRE \Brch separate, the

e ST L T,
heréiﬂéb%% | gihe QBnééf)@ oM sé%raﬁ[’é %ﬂgg SlilizeiG fﬂ@t{%lsl}ag 23%519 fisclosed in

rrpensatl on and exclusion m t e sane
hlteg)%lpaﬁlll’lﬁlbﬂlh@ldnohhlpb@b\é{@ 03/063 196 A2 hthe sintitd disoiesmws of which is fully

. c nce esi at P3, and P4 i o]0)
incRSlif Y By 4plelbncts BE FobliSicRend dndGousept Godi Mewever, ar
exedblaMl irSPhtufelasedhe @r&sbﬁ‘tﬁﬁ%ﬁi@ﬁ' MdHFRATAABE dbR&tued in a limiting
contribute to extended speC|f|C|ty for substrate
Sen$$t ndi ng i nclude: 146 and 151 (SlI'); 189, 190, 191,
192, 216, 226 (Sl); 57, 58, 59, 60, 61, 62, 63, 64, 99

[00121@2) ; é’gl%h j 6r7e’nie§ 8F1é§‘;6 6(%%??7,91(;% c%{ryc}g%squf%gsep%l%}g concept may
alsolb&Bised 68th alﬁﬁgle%éule %317@ ﬁt%ﬁé 30@4)1“he _ﬁﬁgﬁﬁte& %nﬁ:%ﬁﬂ:gédtgﬁ‘é similar

the residues 1n M- for some of the am no aci
excqph &haf iothe embpdinaent pf Flﬁr Qé’ptbc 1Iﬁ¢rmrtsyrfaq¢tthatafotmmﬂne caittifige socket

is taﬁﬁ.\le r g‘ﬁ%s? i bo bsl %) &1516{11@)/ ptl eotﬁj‘éa %ﬁg#gé’]qﬁgs%%lﬂs threaded

nut 364.dShe hut 3021 ﬁ]?éhﬁ@ﬂ @ﬂorfepﬁﬁil 4 tatridge 306 %ﬁﬁecpgﬁ léﬁtaxﬁ[ly extending
ot her secondary sites of interaction affect

genggplbe icplipdrigpl @P(%/eélélpé A08vi fhreofartzidge Gi0E athws fforme at sachett 310 that
t t L.

xRS D10, 90 1 AT o

eng@pe @i mpﬂled ycalﬁﬁnﬁg stiFadsl 314 dfdimnpylivep BfGha apne sB a§|t5 Qause the

e t.he af f ol.d proteases conte
forr 10 BSHRATY iRm0 GO e D Soalies SagegBomviflb tibe end (aot
showmyreb@vedMdhd b6} 3@‘aﬁthhMt%ﬁI§edghlh§t tHE Ebﬂ’l‘léér}ﬁoferb 16. The socket

nodul ati ng a corpl ement pat hway. "G anzyne
310 Mﬁﬁiﬂ@d by enaaiseiof Sirfagp8) 3 et esgme;allfy@ylmm@éun tieel dmbodiment of

N P e e (LTI

contém@ autcd bR RPN ak GekyibbE hHRINAHYE e frtHeL S griﬁélﬁ({leea difference
or apoptosi s execution and cl eaves caspase-

angl% Repeen the owigs surkaced28rand the innes sudaceoigthe soeket 810 @s described

hereﬁlcéﬁo\(fs &%@yﬁxgﬁ%%ﬁgg %@g%tagsol Sﬂéﬂ)?o? r%%l%%tlvefs{ éase%arcpened or

polypeptlde (SEQ I D NGO 4, CGenBank #:P10144). The
precursor granzyne B polypeptlde has a signal sequence
and propeptide activation pé@tlde at amno acids 1 to
20. The mature granzyne B protein is characterized by
a peptidase Sl or protease donmain at amino acids

21 245 C}anzyne B |s a nenber of the fan1|y of
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b. Cysteine Proteases Cysteine proteases have a
catal yti c nmechani smthat involves a cysteine

wa@iof7lysiey| group. Deprotonation of the cystei PEI/US2006/041214
sul fhydryl by an‘adjacent histidine residue is

otheltv9 S% %gﬁﬂn@é/ &ug%ﬁcar Ohﬁl'c%{icﬁs‘:k T8k fheleCcyst %ﬁa@/eftﬁ’tlﬂef h®lude a

car bon oester |inking the new
dnvctﬁmbfaw 3p2thit rugages atdniye cguia@t ?r% inhokodket 3 of the cartridge 306.

The Iggé:& ! ﬁg{?at g ﬁceel%ﬁg d{la}(a et: Iggrqtg ar aB‘r ga{cgﬁgtg) feformation of the

ferrdte &Sl Endl ﬁoﬁtt%sse&hatrtﬁé féﬁﬁleoéidhﬁhﬁ a tﬁ@glﬁg BSédl o collet the tube end.
caspases, al pai ns. Papai n-1i ke cystei ne proteases

The aoatoareﬂamrﬂaye 622 niayofor ngzp@pig éama eanyex shane dhlagdriven surface 322
ated b t t
I A

colldtin@rantl hedpin@atht edriyle.and | oops from both domains form
a substrate recognition cleft. They have a catalytic
triad nade up of the am no acids s25, Hi sl 59, and
[001223snl 75FIGuS ikestsaes avother onmbediown umqféhe;@nl orarheigl 03. In this

embeé%egt? lﬂ,ﬁez ‘Fog\l]a@(g 1%? ept | egekc):gtsv%?aﬂ t??ig & iitematc’ehtgleetaded nut 402 and

assoBTafldeRG R 3nd BaSk Pé?ful&aﬁl(ﬂ a8l 4o6d elfherh@ﬁtngétﬁ&ﬁtrﬁa}f alko be used with a
substrate recoggl tion. The main substrate recogniti

singloc s desige The onetafion aed 854 ebpapelbmayderas described herein
o U RS 8 05 Y T R s e o

providd ARP&Id s Mvitta I’Slt dnd Brrulbamemblyawﬂh cthel fariulps hlatnut already
been determ ned using a conplete diverse

combined riiraRerlyy At mstngde & eﬁlg[lyb A4 of paps g?rylnﬁgg R %o-[eh fube end
havi g%laggo%%altéﬁﬁgl%%&g ado'&? Igl%t sh 'ﬁn) Pehe t@5‘1d4034:nay 1nclrt]1d|e 3 grip 408

substrat one position’is
to aﬂbweéhsibh |nhz&1utah graepthg roftthe &ml tfos ran@eg ateetophﬁﬂ@imhzefdlt 402 and
with e m xtures af % 20 possi bl e am no
ferrglgs B%VG%&F’@/ ?t?ﬁ qd&né? anRsirate ~ 160, 000
tetrapepti de sequences. Overall, PI speci ficity is
most I SiodEf the t
o012 105t 18I 2L BEISE LR SRR ol & GoB0GE e e
showrf i FI@8 10 ahd 1 atigdwhibhucie bl ishudasted ect:prqmde_,/a potdctivadevice for
in the P2 position, where t ehu nca
protewrtgct}tey%ef%@tqsx/ and/ef TR &Pg %Fﬁl 89}‘% g’gen at"least partially
tigh e'ﬁte% fiiis gt EL 0¥ edd? THRG! fhb Crhdtyatfdofenfﬂﬂégr@pﬂoﬂi’thﬁg ra@§dnﬁ$l95are pre-
ed between aromatic am no acids such as Phe
asschybled asnth i tpbg ceadl hspgi @ correspondiag dfithing Kiogy =01 @mat-tlehtemng tool

IR GROE TN O R 1

end@ﬁ%' i) ak ﬂlt%hgféﬁflh Y Tlﬁbstﬁofekﬂitrd'lw/ﬁﬁa svhvaR[ folr ef):imple a cap
t he proteases, however, have ‘a distinct preference

or pmtebmweco(vcammp@.lwsvparsalhawep thsa) the (ferglps, gnd/or the 'Bbe end of
sin or a | r
T
confbonbfts @NEn@ Blofdpeadti tthnisordibe Qﬂfelda avanblytpner $o irktedla®en in a fluid
pocket is the npbst selective and best characterized of
systee protease substrate recognition sites. It is
defined by the am no acids at the follow ng spati al

[OOIZ%ESI t gﬂt%z‘%yg?%%gtg{ngr%ﬁie E&gﬁpll% eéltl%r? 3m yggeé |u%ngcf ’Wld'lSzZHy fitting that

inclR@8d ity sSfpbrkntNeo HEIHNE tPgettic? ABE Assentbly agitld laecondutt or other
buried at the bottom of the packet th eterm nes the
congpestnnf insluding Prenet Haited ;S@éhff fiiingy il A grosent application,
i nclude the foll owi ng am no acids (nunberlng accordi ng
to papain): 6 1 and 66 (S3); 19, 20, and 158 (SI). The
structural determ nant for vablous cystei ne proteases
are listed in Table 12. Typically, nodification of a
cystei ne protease, such as for exanple a papain
protease, to alter any one or nore of the am no acids
in the extended speC|f|C|ty blndlng pocket or ot her




site specificity differs between netall oproteases to

accommodat e different peptide backbones of substrates
w@e@angoehe scissile bond. A crucial nol ecul arPCT/US2006/041214

determ nant of MWR substrate specificity is the side

i 1 RR. aci.d the Pl. .position. Thus, the .

sucsthefl et 5L FRislE oo Guteciles mpl< Resapled Ringaitines with
fenimbathrarded autenad toklecGheayadebe Fohoe%AMRhAe tHrbfied Rl

S1' pocket of MwP-land MVP-7 pronotes a preference for

smal | Igﬁ;drophobi c residues while other MWs have | arge
[00125]' pockehe ex@upleant tmbodialents (FTUGS. MOA, BOB} 29t 2 Fl )a- tool 500
. itj,on also is nol ecyl ar det erm nant of
ol FeRF 707 DR RS s UBRS o oAb ZERER P ol as, or
exabipl§ Uilird. € The 19518500 midyebd gwistit Tp?a[sﬁﬂ bl V)‘@tegth%p thaterials or

catalytic clefts of thé MWs where the presence o
conghipatipns jof copyPoIEn{sanay be PsgslaBOrequireliVA ctpinig porfiar deihe tool may

ve SRS LIPGAPDL T £ BB 5, e s b e, 1

the lekghplys, \fhexibib fiagemh 606a hid 5EbOSEHA Bsin e géaidcﬁ(ﬁ to form a retaining
an even

.esi dues, b}()ar r}ydr ophobi ¢ resi dues, _
por{ij?‘%/ & ﬁ‘g’.or P 'C%E"PI‘ HEETs HH9a: S mpw inchudedat gheis nespoaiivgi digjal ends,
i Ubgt L,C ng,al | MPs
S B A o (OB IRl Rt 508 omo
whigle (thec cartiidgd etne l friand rths farfulap2; i @intbe @sRIEE R shBRE ih FIG. 30.

Tabl. bel e..g., Manzetti et al_., (2003) J
The(@%‘ﬁf iﬁlgﬁﬁs g@ﬁ'a,,(@%% 5@@8@}5 cqmpISs snougl) o alew §1’1e nut) 16 and then the
ferriRsl2b] ZAtd ABVOLVE tABYRL 50 i

a MVP or ADA?\’/I p\rzot easlg, tzé{’(asltot9 gﬁ&gﬁﬁﬁ/lﬂ%%g@aoﬁrgd%rg %ﬁ)&?me lips
507107 hntha dingers $964,1506h enapdrack detvasddinis fetiiniyg tHenfdirags 20, 22 and

r..aot.her secondary sites of interaction,
nut g??@?the{ﬁ%thgr}gg‘fi city or selectivity of a protease

for a target substrate including a conplenent protein
00126P" get LS URSLE ent] r 2L RANLS oot
[ fgr vari ous ﬁﬁlg?r?g%#%dégggé 'a%.reﬂlshér’I g%)o#cﬁ}é’ e%?’?tz%ni © protective
portpmomendade 4 wideudaidthef difftressamigydond. aBer exdngple, the protective

r ot easo i,S | ar ge, barrel - shaped praqtein conplex )
portiCr sy, B SfantEd o SISt LY 50Eh S8R Of 510 ARG tscrid, Sashem ed condui
end, Seik Yorbleetiveahartivh infay BE BV tdf SHRAINELIY: Dok e r&éﬁ% f the nut

central rings of the conplex. Typically, the mechani sm ’
ferrges cmdarcguduit endy fyhielntmpy t prowide y sufficiene treteeticulfunithe fitting

[ v r N-term nal ..t hreoni ne.at each .
comBHEL 5 pPoSARE Ao, RO Dgbs0IEH Shy B8% itssmoter
surfadee Thetteslni00ust ths ecdreslugentiddimemk siRgvi I BIOIN. PO AL B, 31, and 32
. @?t erm n%,l resi due such that catalytic threonines are _
melydes g odtPromes 110D which gxiend Epan Bieyhsad 50§ to form a protective

loni 41ipat f m b . he. hydr oxyl, .
po 181 B 168 S A UG Vb LRI gy v
protuistops nf faagt $123( 58ecTlid @hgsy510h, §120 et e poutittict 9n@Uimensioned
to alt hewﬁflotreaséone hav$ bglen et et[gnéned such as, for )

’ é%?g o iﬁ?ﬁ ag'? g b %}1& S %95 BV 46- 148 @8 thoothagadrelief 17, or
the &pao¢ Betvten 1B : i
° _(pzaooz) o e (Reaieans e g By .tjgerfl}‘%%‘)eﬁﬁ}h%?{ez%"te"m’e

portipn g failingsofirrenBssmdied KsthSowt 116 at showhen F3GAr &1 and 32. The
i d ffaold proteins include any w|d-type .
pronfl Y013 F59'k5h P pbTAERE F0 P b Besisn 06, For

exandplel il the exeplaghe edbbdihietit Of FERCLIL ¥ A1 WY Hronds 510a, 510b are
alytigally active portions thereof. The scaffold

Oﬂel’gg‘{aP%‘Bgl&C‘é%t%@e JBears; Poeab e, whileen bk eavwplagnygmbndiment of
FIG. %0, fR" g%%mbﬁ B ﬁ@&ﬁ%@%@/ g@{aﬁa rv?i%hetzl'e Cﬁg%gﬁ's@:g%,{soﬁy YRe head

cl eav esults inTna on o
pat hway. In sone instances, such cleavage can result
in activation of conplenent. Hence, such scaffold
‘proteases can be used as thépapeutics by targeting
conpl ement pat hway substrates to, for exanple, inhibit
conpl ement activation which is associated with the
etiol ogy of various diseases or disorders. Scaffold

L .

o, S o o o o o



Background of the Invention [0002] Flareless fittings
have been in use for decades for conduits such as

wao nives4sead pi pes. A flareless fitting is used RPOI/US2006/041214
connect or join tko tube or pipe ends or to connect a

DUDC&QHHJM S0 nda Iﬁr&?hﬁ%ﬁpe@%? @(W%hﬁ% %Hl‘f&:e%? tik }EI@%EUV@])OITIOII 510. In

val ve, a nanl SO on I'i'cations are as
the\,eaanmtb dhustrited thyp EEG. 0291%9,sﬂerﬂtuﬂade§)5vm1ah hehpohvidedewith a bore 515

fittings are used. Very. co ty e of _flarele
posfiape! G oGHYE THCPR RN HEeT PTGV POgiPeS 10 e Eoteppied over the
nutfligt Edrifles 20)220bnd"RILE chE T, 4k 8Bl & RSS! 310ardoi Rrshould be noted
connect a conduit end to'a fitting nenber, typical ¥
thatc ﬁlel el@t@twe tportien U@Mycorfmresefanﬁ strugture dpatnatyleaﬁenarb@l y encloses,

COV]F errg et%‘v,&g lTli)tte]tﬂo ﬁrntul ? Bﬁbee Sl Slfeg?lcrzlyu sa culgu SI{aped extension

510esdrapiug s e, fa{sus}ﬂ)v&tnl ﬁ'htFIGSaQ9B pad 290) ?dfsbyctlbll@er The cup -shaped
pressure, as wel | as ad equate grip of the conduit and

extismnei;ltq & theyiooh $00°afoF 1St 295 nyaxt hegrrapted; tg opplately aFe nut 16
|

098, 2SR € ALy B R i on

an inbemyal tsirfes (hbieshoatng fbrmesging theahale kieeddstafithegnuti 16h dhe plug 510

eaki ng, , Wi t ration fati nd wth cond
of tF G091 0™ of Btk 2951 s tecizeg e AL in fbs % ot Bndlor may be
surfdRh@¥Eh Pa 58 ridEe SPIPrRAAHELEH SHga Q%r 'E}Hsl Shi&) d1§1ﬁ8ter of the tube
| ose their grip on the conduit.” [000 ] Ferrul e style
mﬂﬁTttlngs have an advantage over other end connections

in that they do not rely on any special preparation of
t he tube or _pi pe end, other than | ow cost squ

1001 b ur Ay WHEAES 1081 B MG ihETar 1 e 1A dRe TeRcand described
abo%@ alhs 20hd1y ng mf\t)g LR ifed MLiRRS dd 4 LR oﬁ(ﬁfi‘é féi‘ﬁzﬁe fitting

rrules are used 1 n sophisticated
boc}yr bﬁ,e%ﬂhn@ea@phrﬁ@ﬂmlﬂsdls‘mgagngffromethle desgrhbly 78 upon ﬁnger—tlght
: liability. F ampl e, .in the sem condyctor
insefete g the Sereholy 73 e (4R Peoke Lo the ol 500 to be removed
andephB A éiﬁl Plio be%hderted ith ¢Rd SsserhbB TR B%‘ tlghféﬁﬁl% the nut 16 into the
applications are high purity and'therefore,
fittingrogdy 118, thedferrales steieniusd $o shestwbe gnd dt Ae shqvmufor example in FIG.
21. ﬁg? és%{%gl & tB% Hgt %tf%rgrﬁgﬁf'o tﬁl h%%%ndg}lgﬁgtsrlru)g 5’11 r ﬁi{lghtened to the

fittipboBer 4saF FEEs: E(ﬁﬂl@dﬁ(ﬁf@&’feﬂaefﬁgl’mﬁ(ﬂdlmldwﬁjthﬁﬂ@ﬁttingﬁﬁ)dy, or the nut
Mbst nOtablﬁﬁ autonptive assenbly requires

may, &g by parhiply ghiceed torthe fiting RedY.va noh ey Psyllﬁgﬁgp, with sufficient
t t |
tor(’: o ap giﬁgc,fi tcﬁ%%f&g]liso #eﬁjufes e¥1 {o %‘hg)g@ @@e Qv frae fﬁt‘ﬁ?é body 12

or Assenb rrules are
majf dienlbe damlsémlﬂlaah tidoar thlasqnt}aglstenéthd:ondan ab@nﬂ.ﬂso@%,e@hmh includes the

ost.in |q i.gh t hput fa ties. cal.
nuty G5 GTBIoE e 5 £ U S0 Tal b 2alielingl P ipsm Gogauit nd for

ins@ AR a Wa&%ﬂﬁﬁ’é ko léf?erﬁﬂlalt}uérﬁﬁodlﬁéﬁtstsﬂiB@ﬁCiﬁCFIGS 29A, 29B,
conponent s, such as a nut and "bod Y, encl ose the

29@¢GomdBio3% moﬁrahﬂttmg@omponmt or fgt 1®a@¢onerhrema@s@hb Igylpplslg devices

or 5 PP bl AP ¢ (PAERe poRibn @ By b G P 0 " o

16,0fer@Re 20022 dnadl fhetréfaiding q:roemms 6@6t e péﬂghgeup white a second fitting
f|tt|ng to its final assenb condi tion. nunb

conggfonep ¢isfitting badedy by yhisading Fhemaua 16 gng bede ﬂ@ tw&her thus creating a
s1n%l§rf%#% %{s%e d%sut"ﬁ% fiuf Pé 1s tfﬁ%ade-ﬁnﬁtoatﬂg %&5 eché ﬂgy §(§’fab 507b will

hand typi cally wants to asse
enghge 8 s@rfacEhinsdathe bogdy a2,31nm|nb eadedhe|fisst varmmaly smrfab@@l Fmrther axial

B NS PN T N TNTIR S T

The next generation of notor vehicles, especially for

passenger use, will |ikely beg,in the area of
alternative fuels such as hi gh pressure hydrogen. The
pressure ratings that will be required significantly

exceed current rated pressure for ferrule type,
flareless flttlngs (although not the pressure



[0031] FIG 18 is an enlarged half |ongitudinal cross
section of a second ferrule of the exenplary fitting

W@ bwdo4dom FI G 13; [0032] FIG 19 is a half PCT/US2006/041214
| ongi tudinal cros&-section of a fitting shomn |n a

i i 0033] FI.G 20 i a,
>V blon&gt%% ulglh%gg ress%‘gc%tu?[ R o€ HB%%@W &Stﬂn?ﬁ fhlel ]Pfﬁiy 12. The
corﬁlltmmin axial Eisﬁiacétﬁeﬁtrbfathetdahﬁdgél Buf Q&@in‘blyo ng 4 @59?@0 lchuses the
ea of the ferrule; 2°1is a hal
ﬁnge(% a% 0RR o Coppzess é@fﬁ%@tbﬁ foarﬂﬁ hE$ 5f)'|7&,t50ﬂg toHendimensionally

smeﬁleﬁ“ kHAE %ﬁe i dﬂe tdléﬁ?étgj thﬁ@fenglpe(s) %5] %f ?Ih% thi '%Jpqs ’flitﬁ togl 500 thus self

vi ew of for use wt

dlsemgagasrfgom hhn/\ferlruﬂlesl:l\@hen? fhiis pENAZO khdHo6l SQOZEM Be @asﬁgg:%tracéced from
i

w, of the d ve toal of FIG 22B; [0037] FIG
the g 5 6%‘&??59@ b’ '&/\?I@fb%lﬁ&t?ﬁ’élﬂ ledhe Fore fq_tﬁm@éby thietfiting body
12 diddehexgn. ary fitting shown in FIG 21; [0038] FIG
22D is a perspective view of the drive tool of FIG
22C in an assenbled condition; [0039] FIG 23 is a
[001zsaa| fol @t@letthle‘i tovdlhas be&s emtddomoxﬁftha@?Jgtbeﬁttﬁlgtésté?&ty, a conduit

mg |1 ed-up condition; [0040

endﬁﬁ%f 9 %tﬁ@r%h the paslGand ingmthsrbodrd@ter assemblynyith the nut 16
f

and;fgtgtgl'é% fQOi %2e %téﬂ1€%&f‘aﬁ.ﬂg6 é‘rﬁ;@uﬁg lbgdﬁ Z?’f 13 D8 es 20, 22 are

deermq:gnQ @tliprthé condissese ) foomirgf a ammﬁleissémﬁlgfl'ﬁﬂ)glnﬁﬂﬁﬂfg th® nut 16,

i) P02, i PSR s s Sy Bt o 1 s 20,
22, @ﬁ@ﬁﬁt— B& Gi1 ﬂﬂu@fas@ﬁmttﬁ% afﬂtﬁﬁ% E&dy?' E‘?V@thfef‘ tﬁe &#ﬂkgt%qy 12 used to
e area o e err

ht condition, enlarged
SeCL[r@ utpng, fepplasgo ghéy abridulitoengli T wdiandifferanobed s @21 such Afa fitting

|n a finger tight condltlon
b"dgrf?;“frg%a'flh&h‘%%&qg §'e ferrule: [0044] FIG 28 is
a cross section of a nut and ferrules assenbled to a

[00120P0! ;  TOQAGRECtRhiS coR @b bs%erﬂblgfeﬁsﬂi%ﬁﬁbt\égt%ye a&%ﬁ &% 5?0 R tool 500

for retaining one or nore conpbne
mayzhesaseaniyled po@4BE tube@nd 19 Bemﬂesa(zq; @2 spekdri nue 16) zfs\/t!hefvn in FIG. 14.

her t9 r et ai ni n one, or nore conponents of a
The ARG BP0 nisf s Sty §O5isesicd oS sk muppe st rscamdufiend T,
ferrflés 20)QRheiid hgol6, fafs ﬂﬁﬁv@ﬂ B'P’I@ 008, Ql(ltéi‘ﬂa[tﬁ/eﬁgr A }gl%fgcﬁve portion

of a fitting asserrbly 0048] FIG 30
mayLOENlG@ly coypreanentT moreLR thﬁ doriduitrendel, mmﬁo;em tandant 16, as is

th tool of FlI 49
o BTRY" 49h 2oL I iyt DR hep L i i B 7 o
prevbmttmn‘arrﬂnaﬁSSﬁ'ﬂﬁi @fferin thBCoRHEITRY & HoWAGh Fds. TIG TROAngs 5124,
512]% ?81 Fl 32 is a cross sectional view of a cover
8t thesrreaplan smbedimpind of FlGoB! alien wmitht the ghread eetblf pf die nut 16,
holdﬁigcfhe ﬁtlo Tg{s @Qé&-]ﬂﬁb & tﬁil&% ¢t tfed ﬁtﬁtgloq eﬂ%%gcgt%ut 4ns%rted in

errul’es asse to a
the b@eai lér dusheedigniomm bnd isevuring the nptotecties pots &1 ohWRE conduit

r_portion of the exenplary too
asse’gpg’F %@Af?‘t?@%s q:?(@? liné-‘lf gecl?feg@e% é&l%(h gg&ltm%q efyseparable
conn@étich K&Wcéﬂﬂlefﬁbfe%\?espﬁ'ﬁ§§ 220 @rﬁ: fe@alﬁné ‘f)?l’tu{no Safﬂovt}: (51%:‘ retaining

36 is a cross sectional view of a nut erru
portipy %b%ﬁ%pa%@bﬁbmethe peotectivopertiopdryt separatifig bh élvedmgrrﬂeabyl at the

Sepalta? R CO% an d I‘?e i dﬁ%]g’g ﬂ%ﬁ% 5@&8&3’&“? 61?% Sepad fﬁ Cté’lé‘éeectt’\ééﬁgva necked-

dowi @6151611 d%l g@oox&%l&bﬂw@érﬁﬁ& f@fg&ﬂ;ﬁ{tg&ugi% %\go %Bdttg@retalgmg portion
u S

e %o and nut an
506, \@@"E]aﬁ% & thegrefaining rasien $86 1P obeuisenaraiad ofr broken off from the
f . th
P46 g 530y PR BT Rl I8 T ShRe Sl o

I nvention [0058] Wiile the invention is described
herein with specific reference to a variety of
structural and materi al fea@éres, such descri ptions
are intended to be exenplary in nature and shoul d not
be construed in a limting sense. A tool in accordance
mnth the |nvent|on can be used mnth ~any flttlng that

a g

N " 4 . " e a



any dupl ex stainless steel, any nickel alloy such as
HASTALLOY, | NCONEL, MONEL, al | oy 825, alloy 625, any
w@e@ciogioeat i on hardened stainless steel such aBCUS20p6A41214
for exanple, brads, copper aIons any carbon or | ow
S ug 2L 1 e
Ry MBS uhEE by B SP B ref o, o

perfohzﬁed ulbss-gerdtmﬁ,l aipadhevive er pihdfae badakybls hisitit, (By kfestms obfa threaded
t hrough hardened to a ratio_of at |east 3.3 an

CONPRR OB A% yhaws) Ryr enarag thar iEAning RorioRe SHér@@gtthe protective
i t t

por RSP G 14 BN gL g v T,

cappéd adsemhkynnaymke up adss apace/imakinpiingsiet tedtbre aﬁdrtransport the conduit

ass Y Uon) TACL QL OBEIH STRRLILART b BRI Coniap oty 70 Her the

retadittht OB 6 Bhd Bl sEfS‘zﬁ‘ﬁte& &nPRe pasctidpdaracosuch as
magnesi um titani umand al um num to nane sone

addi ti onal exanples. [0061] In accordance with one
[00130pv ent iN&SaspS6tillastratd exemiiary cmtbodimertis o€ estpindgy/tool configured

fitting.may be provided for performanc
to b wsed, mthy atfﬁH@g RESCHEAY hawing o mpads rﬂ&eﬁ‘gé‘ké@‘@gh%‘?‘g’p%& female
thre\éﬂgc{ ﬂl%t' QffoR&Vet, AF FRAES b@ﬁgﬂeg ik tﬁé’to@ﬁééﬂt&ﬁplﬁﬁé’ﬁ Hyahé Wvention can

i ttings,” even 'e T n sone enbodi nent's Usi ng
be tisederitic ast ﬁﬂmguhaanclndwsgﬁtpng cempelsensmw braliadd tegether ffor assembly,

n TR 50 b SRRk AP A o e

ferrtlld RIDENGEHBY | &R fERAS tafe ﬁttﬁ@sr Hiaee q&eéd@ﬂrtub@&imfgs with female
result, the mating fermale f |tt|ng : onent need not
[ma

thregded mtmdffcma&\e dhroadaddplaiiittingewit adepniisat i on
t hus contenplates in accordance with addltlona

0012 e B SRt s DB h LB e s

605 ﬁaﬂ@ﬂleb@fnaﬁuﬂg’r 3 aleﬁﬁ)tr Qhh Bk -gripPEd B¥ %rgi’xlnﬁle tBBIesdéﬁ% pliers. The

may be anneal e nl ess steel and the nut may
toolv®0R maydened sitgkd mlastis dewent, briti etheromiteriels om mblb@tlons of

sed jin higher pressur.e applications t.hat v
comPig dpie S tee? gF astured nan-goput oo og B8 8 oy pe in any
configuletibn thid Bold® tRahit ahd Segules G d E@ -ak8@mbikd darfinperhb@l In the

has a hardness ratio relative to the body of about

exampde, fflexiple fingers260pa( andcRebsexferd dpmphegheadi@dS, to form a retaining
T e
raisk® lips 6074 60Rr Thehﬁpssdaﬂer 6Qbemd Head 805 tiéfre estbodli crmmge 608 onto

whigh thinfeeraly mEAD % 1Pl QB YO (OB 37 76 IRlers pghipwn i FIG: 3.
Thé’ﬂ@:ﬁﬁlg fﬁ%@&%x 9 rhéiﬁﬁf‘kérﬁﬁﬂe%elﬁhg@ td Alidvh A nut 402 and then the

mul t1pl e conponent’s, such as, for exanple,
ferrfutes 04 4G tplnaovfel daver thg lpsH@etG0Gh towardrﬂawh@d 605. Once past the lips

oY R BB 8 5 PR LSRR o, a0

andG#it U02 @ERtHRHbn Btdod1eI00Ws @ sille ABer@blsA7R! | dge nut
assenmbly, thereby enabling quicker assenbly of the nut

and ferrules to a fitting body and ensuring inclusion
[00132] and Iprthpaxemplae;nbaﬂ)bdmlanf thie e pmlt@timc plogtion,Ivdgch may be

ILn sone applicati be ir t
usef) tp PEAER B O GPRIC O1 T it %%g a%ﬁﬁ%ﬁ afigr theymand ferrules
hav@rbeﬁﬁ’ @é’dﬁ'réd e cbARIEMA B RRATd E&ldﬁlt%@é’é%ﬁli Fhe %ﬁ&bc\’cwe portion
l ow for quicker and/or easier pull-up of a fluid

cand@kmckmdmvarmy ofhdiffersnticontigorations Foreexpmple; é1e pl’@tectlve portion can

exanple, in preparing a conduit for assenbly to a

ferrule style fitting connection, a correspondi ng

fitting body or threaded tool3nay be tightened wth

the nut to partially or fully-tighten the ferrules to

the conduit, thereby retaining the nut and ferrules on

the conduit as a conduit assenbly. By preparing this

condU|t assenbly |n advance the future assenbly of a

" 4 . " N a o o



portion 74 forns a drive surface that contacts the

driven surface 62 of the second or back ferrule during
w@eiorAowe21 The drive surface 74 is formed at anPERyEm®06/041214

such as about fiflteen degrees, for exanple. Because

Tis diff f
corpl e vEsons o et dfaRt it LS8R Shrftutlply Grofi i Bon partiany
covieh®nélorvifousf eendtd f@tulésh enddbeduit asl, WshibH heeprdvide sufficient

7). The difference aqg%e F, where F = T - d, assures
profegtien fasdhy Riting spmpentnicey prsy eriag damage ot condamingtienesulting from

oS R0 B, A 0% RO PR MR 9 s
andsBt frbietes G2pair? &f pongot104, LE0b WHIEH ektefd drono theehead0605sto form a
TR A e LS SRR SPUEESL c g coe
1nw%tirdz ?fht}tﬁloﬁgto?'tﬂnésh@lﬁaglfﬁ eridl @n 3%26 and 6aby |n%§'5t)e Positioned and

lon of the rearward portion the t
dmfeasmnrt@tozzthgnhmﬂe rmecesoof shomldar mutheaptbrfiad rsur,ﬂa@ dstlae mbt 402, such

o5 e €80 e Mot R 17 < PR drrweiind Pl prdfpahEiiion from

fallidpeoft et RbseRibledl fol the nRO4E0 AP MM in FIG. 1331 STIRX®ABIGOS Bf the tool
mal e threaded nut 16 haV|ng a structure that can

600 mpw fosmosieunper pipravering sulass of thermsolicetiveanpationplth Angich, the head
d t [
OLHERL AL IBLALEIN bADRTRLIDBLIES R gt when 0o
protaetileistasion Be0 Eadstemisled oviitthe fut 200, farirales 40MDIS, het tubd esd T.
20, 22, may be used to retain the ferrules and nut
toget her when the assenbly is either uninstalled or
[00133| y i i sldulé e nntetlibatisbel proleytwn partionrmyay Cnglme any structure that

Vany  di ff | y
ot 580 ety gndipiess S Robt oteety 57 awf FELeES 4R YoB or tube end T
Oné B&hGtetdaltidd 8xdtuiblarkCenidddhert s {h!ertaél 600! {1his@ated iEFRGS. 35 and 36.
initial assenbly into the mating fitting conponent.
Whilsrthesemmnlery ratapine poHOB DG alunetepng i dhegemednagicy as thepxemplary
I e e I t
rertd RRLE 608 5% 1 olehigitdy 0P B0 F PP 7 Bng (94, Il Memplary
proﬁdctledf paitioned19; ist ahplugaty]ter cadizumtioh prévidedywiik ashalg hhieyded portion

crinped radiglly inwardly taq r errul] es 20, s .

612 zldﬁntecf iq fhreadshly engager theatﬂnglaafé@?f{ﬁeoefﬁﬁ mbte o dijsdcket 614" in

the?gﬁ‘@t%ctWeSﬁHfﬁorg gYe oﬂratleesatw&taﬁ&%t tnep@ﬂuﬁtum- Whilk @ Hoed B15’ in the
educe pul ue. In an enbodi nent di scl osed

healden0&1 at, thabaswtf the&eoals@dilﬂ bisipokition¢tiopegeivee the idelend Tas a

cartrldge nut assenbly 78 (see FIG 10). [0072] VVth
reference to t he Cartrl%g&; 76 may include

[00134per edAf)W#thlﬂ@Jf‘ntOBlZ5‘t)Qt‘éf FiGpeP4-Fadicderly 6(99t R @t WGS 33-34 and
k e B
55 S8R0, AT O IR LibIen My g ey 008 s o1, o1
bet@’eauthefnastteyﬁﬁe yetaage posiont @07,3)10T aad rtd reizﬁnlfngmohtmns 606, 606°,
i ncl udes a toql. en t|o 80 t hat, a
whichy f?@vwltsntqtanamg otaen e B0 tse bg emay 28 hioin i from the
proEEéhjve HBrtlod%s lfO' [ nﬁ%%gctuﬁhg tﬁ@ﬂiol e aRISEEY 6P83r61|80n T8 groove
in the exenpl ary enbodi nen FIG 17s realized as a
618618 pmaVumiu@OanYTtbree vbe Iplr@hgég@nb@d dgyon, tqrmri‘emt@hmtﬁesecﬂon of

o G R A B DI b o
andMe@hille Hortfoa dfsRstobDmial GBisephrayig apathd Fbytdﬁibrfsbﬁdrabw connections,

as described in relation to FIGS. 2 1 and 22A-D
such@e;7la] examepleylty fasenaty alhpsire propkamigy dabs, Pfct readed ponnection (not

e R e R T

used to provide an intrinsic gauging function to
verify proper pull-up for both pull-up by torque and
pul | -up by turns. By i ntrinsid gauging is neant a
structure or feature associated with the fitting
itself (as contrasted with a separate tool or gauge)
t hat prOV|des an |nd|cat|on to the assenbler that the
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plastically defornmed so that the sharp edge 50 bites
or indents into the tube surface S, producing a strong
W@ aiwe/oggoeppi ng shoul der 100 and a fluid tight BEHUS20061¢41214
ferrule nose 46 & so hinges so that a portion 102 of
I | a S a ngt
o e AP0l R by e Lt TR 53R AR e cames

conﬁ&ft rasdetnb?P magaikesip lehespaus, faa show i FIQ. Bipfe @sblfe00rmd e FIG. 36
bite 100. Thi,s region of high radial conpression and

for fopl 6@’ Agkie it reien B i NoRend tiiaspent the sendEasssrlly) ent

protectlon of the bite or indent 100 fromvibration.

0013537 o s Lo b TR SO bR ey asembly and
retai@fE b1l QRishabmBRAY bABodihiest ShploPsle o e @ﬁﬂngeﬂﬁanbﬁﬁkrhlch the

end 60 of the ferrule while having the back end
retaiigng Porionds REvededroitd agatete tRtsang raecek@PA Fnsdthe [prgtective portion

fro c of
s ULARE ol SR SRR 2 U540 BB O S B0 g, e
prottetie¢ piece @B/ mag mﬂgb@plherded h\h’rhgﬁushtelné s8ifaees Gf)lAh‘éOlB for easier
ferrule 2 one cases caollet region 102 can

storgge Zgfl é@@ﬁrngt olethsi 1w 16r arr%éf‘ém ° 2802ueise {inreipigg portion of the
reta?rﬁﬁ§§1éc@@0@§lﬂ1 B z[n??;'oﬂﬁ A Moﬁﬁﬁr%‘ﬁolﬁ%‘ R 1I1&f 1%%9%1% 20, 22

fromthe bite oOr Inde l'et region
in agwerRsabdedmrdngern bty Inﬂmrearameta, zsasholwl ia FdGn%;xﬂqxr‘tﬂé ﬁhgers 706a

t t he t d.J- [0082]. Th | at [
and, b SRR el O R TP BORIBB L ArioT 796 T fingers
70023 7064 fr&[‘yﬁﬁéﬁu&@ af hRlr defiRoctits WRtd chananRed sigs 789€ B2bOf The lips
the cartrid ge 76 contacts and cans agai nst the second

7 07taai‘fé7rbe@1dslma a7@é dgﬁn@ﬁ stoher payaipga 208 gute vildeh Hetcageidgeant 16 and
t r h £f [ O
the FAFER201 1488 HenBlfed, OF allo Y RLPE 3%, BAEHHEER, Fprs 706, 7060

radilly fcat@rdig ch@ughBo allsw e gutf 16uand1 thblg’ﬂie fslealles ag aa:)nﬁat mbWeover the
' surface 94. At the '

tipsy BYR T E b T paldee ekt APmep Taet e kios Z0HA50 S 1 Grges 2063, 706b
sna? %%ck Zagciﬁrgﬁﬁ%teflhﬁlg tﬂil{ ?éHHlékgzos liﬁf qlu?%6 t &thérrcﬂl g retaining

erru optio y swage or te into
pie@@slaéﬁlgleaﬂemblydmtube grip. [0083] The primary
functrons of* the ferrules 20, 22 are to create fluid
ght seals and tube grip, along with resistance to

[OOIMt i guéfffernrme@t@teuuacreopfél}e pxamplpa rEde ment o ithsinvariion can take a
f.r K | I r Qvi u
i S S B Lot T Y B Rl oo co
conq:uetéambv& onvéhor reortehe thanil, f@fuﬂasl endébnidait kaéporftheé cap can partially
back-up seal ainst th tub outer surfgce S and t

COVET 90F P& BRECP Bt Uty GETYES fb“ uiaid Sringh r@efoﬁwﬂ% sufficient

prof@BfoPREIR £l Ao mbBfent b}' ﬂ%@éntm gfﬁ gé &géo%td}ﬁhﬁt%rﬁreblﬂtmg from
such applicatrons, can be selec as required for a

confrat withubrantheax mutfa@aat iTba peotdctdepgincke 0B nf the ckgmplaryoémbodiment

shofR DS B ST BEE ChpireerTd Oty TG b datead iom the head

7058N® ifeYnehi fotdedid Ppaftidnal 10’Va|The412roﬁ%s t7h@a, f’ﬁlr()buﬂnﬁ iA¢l8de at their
the driven surface 62 of the ferru ¥oure

e con

respRetive distal erdss invend pertrusisnp optanghd 124 r7r1@ge§7 hp dangs 7 1 3@y7 12b may

be ;go%ltg he§ aﬁ? ﬁ%ﬁéh%%ne& % Wﬂhe %Xes@ IIll %&X %?lr s%}fé g of the nut 16,
urrzation process provi de ver ar et it

such Batheathesad e¢lieds i7,00r the spe&-xe &Btweeﬂihl@e ma&ethfeaddard rlng n!ilﬁhex thereby
be applied over a portion or all of the ferru

Pre%qurlrlaélée PiRtGsiNG RPN from J@Bng) stfevhen apyrblsd do glr?clﬂlt d&s@s shown
d

in RSP i BRR RY o PRC ARG iy 100 REBPIdhfCar Gpper or
6, 629, 708; 6,547, 888; 6, 165, 597 and 6, 093, 303 i ssued
to the assignee of the presegé i nvention, the entire
di scl osures of which are ful i ncor porated herein by
reference, as well as PCT International Publication
Nos. WO 02/ 0631 95A2 and WD 02/ 063 194A3 al so
|ncorporated herern by reference Such patents and t he

T " o o o o o o o




not need to be a fornmed fromwork hardened materia
because it is not necessarily utilized to protect the

w0 eqoriksest 20, 22 under pressure. Therefore, theChosood@1214
may be formed from an anneal ed material, such as by

f orgi_ng or St | .for example., Forming the fittin _
R N DN T RL I, —
witBbdioié @55 psdieeled 16 26teRR 15 SN IUICRAIT Whbf o5 (ORRAR Wdttion 710 is

than formng it Ey machi ni ng from har dened
assqrppled joxerctlp aut be,|forrelesi20,i 22, pnd hibefend T, ng shoeyin BIG. 6. It should

' ) | ex. shape, such as a tee or,an .
be gﬁ%@?@ EtA{sH eap1;%ée§: EIIU%J ,p%gtlwé1 n Pﬁ?’ cANPEl AV SHAHYE t@%natb]é”t partially
encioged, icoedts, wirtphotbdte theres @ 6] feirilee 0] ) or fubeldRBIT, such as a cup-shaped
austenite stainless steel, which cannot be hardened b

exigpsion QrRlug (1 shewm). pas withthy kel 580 PEFHIS 9 A3 dythe retain¥ng piece

' i k r E inag, t
700 09 ABERALR It BRI s BRI APy o e
endread yheapoleacting pisos 7@Rhistheeh assexibdd tonlie @aidul aksmbly, as shown in
FK{ﬁgiﬁ%anﬁﬁ' 092] .The abi]ity to provide a fitting 10

t B4 FGHERYS fmbpdimeghdhe Fiteamgmicaeatd0dganst thagwreipeiiye piece

7008 RE§ WeStoWdt i i%i

Do 28 B B S e 7 h i A rcalcaway
endp del ynaintainam rédiiced sime dobpithmr dhie detaiged cheridge nmoassemblya78 or the

' . i &, conponents that are made of softer

améﬁggﬁﬁéﬁg%ggéﬁgﬁlsuch as punp housi ngs, cylinder

heads, manifolds, tanks, and so on. Still a further

t er natylV i t 0 i aProwl d t th

[0013glody 1?hlrc}a3q/n\§1ﬁgggbg§ %] olr)fr:rée@dvz%%gﬁrge\%o r‘imk ar %rhltél% rrtgt glrn? aPreferred
embpdirhenis aMpdification ahdt dlerdsiody wiblr kedvartdeothers iforsa reading and

requi,r ed articuyl arl or .eve I ghe ressure )
undpE RS o Bk s it s S aStentisb ol ll sufbl podiGientions and
altchBbAE fHsOfr 8s Ry AR withik AR Lbhd bNGe BBHNALE IHBKS Sy & quivalents

fitting withstand high internal pressures wthout
thergef or mat i on or danmge that woul d cause | eakage of the

fitting 10. Thus, selectively work hardening the

fitting body provides a sinilar advantage to not

utilizing the body to protect the tube gripping device

20, 22 under pressure. Specifically, the body 12 may

be formed froman anneal ed material, rather than

har dened bar stock. Doing so results in a fitting 10

that can function at higher pressure rating or working

pressures but be realized at a significant cost

savi ngs over prior high pressure fittings. [0094] If,

for exanple, the fitting 10 is to be rated at 15 ksi,

then it is, by industry convention, tested typically

under hydraulic pressure up to and exceedi ng four

times that pressure rating (a 4-to-|l tube grip

performance factor), or 60 ksi. A statistically

significant nunber of fittings are tested up to and

exceeding 60 ksi to reliably predict with high

confidence that the fitting will go to at |east four

times the prospective working pressure w thout

| eakage. Applicants have found that the fitting 10 in

accordance with the present invention can hold

pressures up to about 75 ksi and greater, thus

providing at least a 5-to-I tube grip perfornance

factor. Thus, selectively work hardening a portion of

the fitting 10 also allows the use of a relatively

soft forging for the fitting body 20.[0095] As

descri bed herei nabove, the fitting 10 nay be

sel ectively work hardened by plastically deform ng a

portion 8 1 of the fitting. A portion of the fitting

10, radially outward of the Xerrules 20, 22, is work

hardened by rolling a set of circunferential ribs or

an external male thread 98 on the fitting body 12. The

wor k hardeni ng can be performed concurrently with the
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fingers 106a, 106b to conpress sufficiently for the
lips 107a, 107b to be dinensionally smaller than the
wo p@idesoeti anet er of the ferrules 20, 22 and t hECHUS2006041214

The tool 103 thus self disengages fromthe ferrules.

CLAE%?En this occurs, the tool 103 can be easily extracted
‘om the assenbly 78 and body 12. Note that the too

103 can be easily adapted to any size fitting, and
1. A abediting)eomptisingcoded or provided with other indicia

to indicate information about the assenbly 78, such as

t he size, terials L1~ u e _ Mback ferrul

5 6oL Sl R B e s e
said mitivipRa G8cket BUGHdIER] TRYeoD Ehapiad Vasieghrtinlly hataitoehid foBules, said

to provide a visual indication to the user tha&gt

( h
socketdefinedhy At asebRraeqRi BPY. WEALS RATIEAR HCE e A 8 rearward
. ti.ght iti t 0. r v -tk tub
portio o1y S RO Sl pabie o o
end, wildfein At 267D fepfuld betet sotfacenforoptd diffdreyceemplgavith said tapered
surface of the body 12 to retard further axia
surfaceipberm therfitiing i5in e ABEPRINt PAYIEOR he body 12. This event
will be readily identified by the operator as a
byl | NGLBAE G hbiid Qi dSntRrrhRas cisbeaneRsdied bites a tube
2. fg%¥%%Fﬁgﬁﬁﬁgag&?hat thé tool can be renoved. %00103&,
end oufrGErfadc b8 thd thbsfittmgds msaileden tednis endjinginuledgp gpndition.
the present invention. Many of the functional features

of. this enmbodent ,a | Ll B L -88Nin anele
3 cheeb® B RETTPLL e Beltors Rrkllf oR0P SR RE A ERAn ang
relativefto £ t&8¥ral bbagiBdinalcdxirdsfthatube fintfire. t hr eaded body 112 and

a mal e threaded nut 114. The body 112 includes a first

canm ng surface 116 and. a seco camm ng.surface

4. Thee awe Sinecalfiig! wheine ngﬂgﬁ%ngegss af%lsacﬁg%lﬁ%ff}%ﬁd'
surface 120 on the interior end 122 of a cartridge 124
far RBFdoofint biemBbY, cdhdrisigi ng pul | -up (FI G

> 1%fgggﬂg®§ngl Oqnof theﬁéurfgge %20 may be about
forty-five degrees relative to the central, K d
| amgale dhiended awti andxatoleast et ferrpen gaid 1pt hayingop [fagpket at one en

L e CINSE L Rd inf i E nSB M Bidened stainless
thereoﬁ%@i}eg&&ﬁ%aégrrg i @%’es @%@%ﬁ&é‘gl&‘ A ¢ apered or
steelaﬁ%istciﬁlthé/\@FionJ&@aiﬂrsaékefc.oran a tapered socket 128 for a

back ferrule 130 and at | east a portion of a front

ferrule 132. The tapered socket 12 royi des r
6. e3P GrsombRaF SR SOV IR T SooEs T APTRGY i Bt b gppered surface
Rk G gaaftfrom contact with
that t@%@%‘:‘%ﬁf& !%%Gé%%ﬂhgglw t hé??\?\glﬁ of the nut. The wall
126 may taper at an angle e of about five to about
7.t Dhnbyscohbly eeaimef whivem said ferwdais case hasdegetdudi nal axi s
X but other angles may be used as required. The back
ferrul e 0 1 ngl - I rdai @ Ferrule with
5. bt sl oFRaf S4B Snp APELPfaP ISt rolt el
said nhBds 4Pdssé@hislg. i ncl ude a tapered outer wall portion 136.
The back and front ferrule tapered outer walls 134,
136 may. be fornmed at an angle suitable to achieve the
9. déstubgditErs SETPIFIBE: exanpl e, about five to about
twenty degrees relative to the axis X, but other
anghss HRYIRENHSEd Aferngedathdedbody, 4 Hont farant and a back ferrule,
contenplates a cartrid%g dea%?n in mhiqg_upon . d
said it dmsBgrbbockenet enet endethareol sl wt Ispst prstially Tofams sHd fprpgles, sal
fergul 130, 1 | rearward
socket 3l Bepmsret PR, bl SR diFb et MR tRL 5
socket may be especially useful for higher pressure

appl i cations because the ferrules will not bind or
"wel d" to the socket wall up pul | -up or application
of high pressure. The ferrulés wll disengage fromthe

tapered socket wall as the nut is withdrawn so that
torque will not be applied to the ferrules during
di sassenbly. This will help assure that a proper

N 4 a4 Y T NN A PN



present invention. In this enbodinent, the fitting 180
i ncludes a body 182 and ferrules 184, 186 that may be

W@ Rwi7l0#802i n desi gn to the enbodi mnents descri beRPICT/US2006/041214
her ei nabove. 1n tihis enbodi nent, however, fitting 180

.ingl ud different. nut,188. The nut 188 has a
portidsl et R0 Dedect Sl iabibd Biice Wer Wit g b fesgimbled onto a tube
end, WhasmORIdIHAkdt Yhipek KCRIMLNE cAsd ibgredd T. The nut 188

has an external thread 192 for engagenent with the

iS@%rnal thread 194 of a female fitting conponent, _
10. g (s tye fitwerot clamg wherpinssnl frans ferawla isptase hadened andig®s a tube

d oS s L3 : 9 t_i.ncl udes. one or..

ond oSy SRS Ahe] LG ML iy 6 e HO opt B HER4 B Fonliion
receive and be driven by a key tab 200 of a keyed

11.  drihggubo§iting0df, cl@029 whiediidid fbhefdoeyecuter surfact @plers at an angle
202, 202' may. take a wi.de varjiety of different formns.

relatlﬁ(tg’r?p?egﬁa]olf’né&f‘ﬁé?i pEs gf a\‘?é“]i?“o%qt@ include, but are not
limted to, the drive tools 202, 202" shown in FIGS.

12, 224 d3serfibly dial f¥@alAlteaddaatut bapkdiddBSord t8 8%6nHaNRAY component of
.tabs configured to_en%gge the hole or holes 198 in a

a fittipng;iand gdubggrinpang devire, frg@ISERIblY pormprasiegibodi nent
illustrated by FIGS. 22A and 22B, the drive tool is a
kewed WclolE - |.eportian
2o R e I i A0 0 AT Rl BT B assemby
cross-sectional shape of the handle portion 203 can be

13. oflthemassehioly ofdlaian tlivhercinraid wkeapyipging tibecheomipéses two ferrules.
portion 203 could have an oval or circular cross

section. .The key tab 200. ext s fromthe.handl e,
14, o aBbieGhmpd Sr ity B ORGP iy e at teast ome
ferruleay extend fromthe handle portion 203 at an angle

other than a right angle, though a right angleis

preferred. The key tab 200 is adapted to mate with the
15, kdyrepeteably ot elgim 1R svheareia spidyibe gripning dogoe egnpiteamelerrule and

; Leikently to pull up the fitting 180.

Smdn%%%%?%%“%ﬁgnﬁg§ggﬁgﬁch 202 al so includes a clearance

openi ng 204 extending along a central axis 206 of the
16. hdhdlassepirly pHeolaiz03 5 witkeeeic Isaidtaolde plystia and) irROdies lesibiemiembers

and posidtioned to.allow the key wench 202 to straddle
that @R BER e s e ool e Pt Bles bR e pespiBereon
interfering. [00114] In an enbodinent illustrated by
17.  FIAGRol 2aGhoidilg 32Dor titge Uttintecdn@Inerd dogdtifer Prid o h@&€mbly of the
. adapted to engage with the key holes f%S on the nut
fittingigpmpongds iz 2 cPp@Ht engandfor pretéating ahlfesti@® afdhe ene or more fitting

|t ' n ' | hex
comporet @fp onch BUBRURE, bl (AL ofiP Bl B bonents o e
condugrdndcthegottl comptisidgss t wo body hal ves 243a, 243b

provided with correspondi ng alignnent pins 246a, 246b

and matin ol e %iﬁﬁ; 245h for joining the two body

A TR Brtion 2dgTecinLretais fheeanic QrHBORBHBE dgmAaneAsson the tool;
and 243a, 243b define an internal bore or clearance

openi ng 244 for receiving the tube T (see FIG 21).

The two-piece construction of the hex tool 202" allows

t hEratedIvemertim adoptefiip atileastaaritplly v aigatleast aie ofithe one or more

o f [ 3 hblee. such as bi ng t hat

fiting EFPONURE 958 e onlEh oS R E o Ut Eubdiiv S Bt oembled 1o
the comdigemient pi ns 246a, 246b and mati ng hol es 245a, 245b

may, but need not, be provided with a slight

[ ference fi | ] ow hal 24 24
18, BhlaREoh ofbn davbiiel LE ehiaa ghAR Afreroiective porton exiend
in opp6sitecdirdcabgce of the tube T. Both body halves are

provided with protruding key tabs 240a, 240b that are

adapted to align with and be inserted into

correspondi ng key hol es 198 3 the nut 188, shown in

FIG 21. [00115] To tighten or |oosen the cylindrica

nut 188, the body hal ves 243a, 243b are joined around

the tube T and the tangs 240a, 240b are inserted into

o A NN



receives part or all of a ferrule 312. The ferrule 312
i ncludes a tapered forward end that engages a tapered

we a0vmiossy2sur f ace 314 during pull-up of the fitPCHYS®06/041214
as to cause the flerrule to plastically deforminto

F oA ENSTAR e iR RTSTE0M Siier cBpPHER e adapted

tore@g@ltnet;oﬁduﬁeﬁaunter bore 316. The socket 310 is defi ned
by an interior surface 318 that is generally

cylindrical in_the enbodinent of FIG 26 and tapered

i nlRerfaokpodaint htWhsrein thg toph s aapted suph that metmyng portion may
b JoTat T TN XoTola) fa] RT3 £r surface 320 as descri bed
eseherg?n ngovg)?an%h%g)r er may i nclude a difference

angl e between the outer surface 320 and the inner
21. suFlecioel of claine 26 oftktber mr'mm goovb ddtveen éha reddioing. portion and

The ferrul.e and car nut be full
the plelpesn I AlNGh. SRS ot Eingy e aRSebhSsRiERish fpp the protective
pomcﬁawfrwhﬁﬁgﬂaewbmeamecga@oveThe ferrule 312 may further

i nclude a driven surface 322 that engages a drive

surface 324 in the socket 310 of the cartridge 306
22. Thkherigp} gf lagni Ve rvhsasin dhe cap compijseser plwalisyirod drepesa gdapted to

t e ferrule during final

enga%eaﬁ%géﬁlﬂ élgﬁ%fﬁ?tj&{tﬁéﬁigrgr uF@geer"l bits a hinging effect
to collet the tube end. The contoured surface 322 nay

23. f drheeiwahpf elatne 22, sdwecex eadhapiethe Teralityl afeprosgs tampri®22 tang for
.y al so _epgage t vesurface324vv|tha
gnppmg%lqlﬁ?’étﬁg’épgﬁ%cgoggeg‘é MEHCHURWABY facilitate col leting
and hinging of the ferrule. [00122] FIG 28

24. 1 1THEstobR e 1AMOT NewhedhotienRidtec@ie PoRioAl cdnifide®@l c@) adapted to
arbor 103. In this enbodinent, the tool 400 is sized

complgselysover at deasl ans ofitee fiing icomporentandthe frhegrinping deving

and associ ated front and back ferrul es 404 and 406.

T t :
25 (e RbROBERR 1 7T RheRid M roliaiPe Phidins il 10 S JdkSpartialy
coveramald dlgeadsoacthb éttaigrongfone. W t h t he enbodi nent of FI G

10. Use of the tool 400 aIIovvs t he manufacturer to

prQvi de the en and ferrule a .
26. i e ORLOF EIEFRI 105 VaREFTh e GieTEHE POSIRD! R eoPo JorT (Poppartilly
coverfeiatGhRa8d OREREHhY cdtdpbreht. parts for installation

onto a tube end having an associ ated mal e t hreaded

body Snot shown). The tool 400 may include a grip 408 )
27. teAéch dor beldingra Rigingsompengihayngfa eonial tegughdore together with a

tube SRR AR iCR L0, Lo Mortherh ORI SR Al and tbe

grippfPAdeCicand a3dnadsit ichd, umid riai & la.-d;dpanuenﬁ owrimgchit ienst sneodf the fitting

t ool of t he t shovvn |n 1 and
compPReNty BSP gPp ‘%Wé‘if’ £Bd 5P lfdféldaa ]‘t?]lwfdéfem/%efgl& ggroponent

eoérep e end after
andu?{te ferrul g&é&ﬁg%&tcgggﬁﬁg?ﬁ ﬁlzeaté’tmg!él?‘ﬁ% y tightened on
the tube end. Often the nut and ferrules of a fitting
agsteining meeaes for eeisidndthedfitiihg hompondne and dha gibagripping device on
rres ding.fitti.ng body or a pre-tightening tool
thetolﬁ’g%anmgglﬁraese bl¥oalndagsenb?/y vvithpt he ngt, in grder to
faci Iltate future installation of the tube end in a
f i dovéritgy masnsi fol uselvaieshd at lEcistarﬁﬁlly thveerippait ¢kt o of the fitting

devi ce, such as, for, exa a cap or protectiyve

compegens and ke tule gribpise dgwice p ?Il tbe Bging commongifianditple gripping device

have bt dllblcdih8boddif dudbe end of this assemdly, which
may prevent damage to or contam nation of the surfaces
of these conponents during storage or transportation
of the assenbly prior to installationin a fluid
system [00124] The t ool con%gnplated by the invention
may be used with any fitting°that includes fitting
conmponents to be held together for assenbly with a
conduit or other connection, including but not limted
to the flttlngs dlsclosed in the present
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single fitting assenbly. As the nut 16 is threaded

into the body 12, the |lips 507a, 507b wll engage a
w@of7mesd2i nsi de the body 12, in this case the PCT/ES2006/041214

canm ng surface 92. Further axial displacenment of the

assenbly .78 and tool .500 into, the body 12 causes. the
2. {78 58P andalling S Tigeon b CpRIR e PSR SoERE R e
to a camm ng action agai nst the body 12. The conti nued
axd filst HitmplcasPoBdit having B®ofAfol FdcBigttHE cARREEAY 78
and tool 500 causes the fingers 506a, 506b to conpress
sufficiently for the lips 507a, 507b to be
didiwhe BAPRINE Jouemal | er than the inside di aneter of the
ferrules 20, 22 and the nut 16. The tool 500 thus self

dl . r . | Al - . .
SRR B A S A5 SREMD i dovie o
at leastitpad sefetb| first7 Sttiamgdedngubypedi? thehfits anbl eset@ndr fittexg eomgponents being

r et ai ned he fitting. body 12 and the nut 16. . ..
sdapip sy it bl doHied Tt onBit s Wt the iz end is inserted
in th&bABIoF the fifsk HAIRSRPInYnt MRS Akt @R IHOrRA: ishfdned into th

t hrough the nug%16 and into the boh%ﬂ%% flor asge%%Iy o e
secongj fitking pempenent.gndnd ferrul es 20, 22. By tightening the

nut 16 and fitting body 12, the ferrules 20, 22 are

d Ar | | |t € . 1 a condui t
e BoE b i & er e TR ino bbb hBR 0 20 o
tube end T. This tightening may prepare the conduit
endhefeinftbe rethiemgadrti@Pis adaptedud rdt6inf the firsttfitieg @smeodny and the
to a fitting body 12, either the sane body 12 used to

tube GIRARNGISHE: nut and ferrules to the conduit end T or a
di fferent body 12, such as a fitting body 12 al ready
| B¢ dthidthg Porflod i ingisy SfRd IO bR Ithel Brd FREAE botaPbrfent and the
conduit assenbly 79, the protective portion 510 of the

tube grippinGdeyieraiptotbe seakeirionéd over the tube end T,
ferrules 20, 22, and/or nut 16, as shown in FIG 14.

ortie BELERE HpuaPle R Mo DRI ke B fchdonelle the fir

fitting)odmpénenasand theshiomgripping-d&ice Aer the ffiest Hating edryporicheand the tube
. protective portion conpl etely cover one or nore of
arippfedtettsndi g%qwssem'?qgﬁo&ﬁ%gor@@}t 9. and nut 16, as is

shown in FIG 29B. Also, the protective portion may
29. SernéesysRnPlodG14iMe28 URBereRding ﬂe&itﬁﬁg\ﬁ%ﬁbrp@ﬂiﬁ Gl ?ﬁw‘ﬂée‘ﬁve portion
fromentering the conduit, as is shown in FIG 12C
extendttie oppasys dgections.512b of the exenpl ary enbodi ment of
FIG 3 1 align with the thread relief of the nut 16,
h [ 05¢5 . 510b . .des
0. o Al oM 02 > eie RSy bbin? oplERaRel Binfiles o bore
adaptéditd feecivathegontgt and] securing the protective portion
510 on the conduit assenbly 79. Additionally, the too

50Q may, be provided with gny type of separable .. .
1. et oR el 5 et Bt DSt T B Bl Sy tining portion
mayH@éeﬁhﬁteﬁ%d?ﬁ"ﬁﬁe‘;%te&@veaﬂdrﬁ&ﬁ.t he retaining portion to be

separated from'the protective portion by separating or

dividing the tool at the separable connection. In the

32.  exldwpivate efblaith ASatwherdie the pod dbithercepminsises argrpevegbetween the
. nec i . % 18 bet ween .

e REGAER o D! Bk PR R P B R o s sepmte
from Wi ebteativepistidby fradtaiing 1@ teslrat terpré®&. t 0 be separat ed

or broken off fromthe protective portion 510 by

fracturing the togl at the groove 518. | n other _
33. endSatysEt of (s ﬁémﬁxereelh e BEyieativg | RoTigh Rédbe dpelnegpmprises a
pluraiitg@fg%g@ny type of a pinched,” necked-down, or

pérforated cross-section, an adhesive or simlar

breakabl e joint, by fasteners, or a threaded

connection (not shown). By séQarating the retaining

portion 506 fromthe protective portion 510 after the

nut 16 and ferrules 20, 22 have been assenbled to the

tube end T, the capped assenbly may take up |ess

______ o o a o, e - o




[00135] FIGS. 37-39 illustrate yet another enbodi nent
of a fitting assenbly and retaining tool. This
wez@mpksaey enbodi ment enpl oys a two pi ece arr aPQEDB2U06/041214
in which the retal-ning portion is provided on a
: se L0l | ec. 0 nd.the protective .
34 poj?féir %Irsﬁln{sgfp@%l\% gg’d‘p%eﬁ&g eégehpéfr are h%?@?eocft%lr?/%gspcioén@élses a tang for
grippit(dBe fifthe comtpwinaning pi ece 700A and the protective
pi ece 700B nay each be provided with flush end

surfaces .701A, ..701B, f.or easi ey ,stqrage and stacki ng of
35. ¢ SRR F mRAing Al es oy consluteang, (ha sy CAMAGSINg:
portion of the retaining piece 700A may be in any
CQfirsgfitiak iceMpbAdHt hiahe s bbREFoPHceib ol cbfthufitEngSs 20,
22 in a pre-assenbled arrangenent. I'n the exanple, as
shown .in FIG 38, flexible fingers 706a and 706b
e tBhe SHPRIAg §eWed 705A to forma retaining portion or
arbor 706. The fingers 706a, 706b may include at their
r 6SREGH HEindic] ink 3! ' at 1345 pokDS
_ lips 707a, n%:é g@grrl] %g‘ggéggéag%ﬁrﬁgc%%ég 8% leg%: RSN rl?%%%the tube
grippit@8leyive andithecdonilhié endyrthe ficky endvsdcodd figthg dobpoherits bkiag adapted to

Y EINE RN S
o S ot L DRLTB LRSS, By e

fittingypsepgrgst ande | i ps 707a, 707b, the fingers 706a, 706b
snap back outward, thus retaining the ferrules 20, 22

a u L . he retainin i ece as a single
ag g% {zci}’]f%gn%[g %%)é%%éﬁn%%?‘gmﬁl (P ERPGETYS RO ¢ he
exenpl ary enbodi nent of the invention can take a w de
v avhicediy thof rethiifihg rpeniorcaridagrod 36 ka#ia .théGFst EXaP émpdeat and the
tub é%ftec ive portion can conpletely cover one or nore of
© Maft®%Cerrul es, and conduit end, or the cap can
partially cover one or nore of the nut, ferrules and

C giedtdini@B dportibih G4 FFBREr RIIMET 0 Sttt @b 8 be %ﬁng% 6deMe into the
for the fitting conponents by preventing d e or

socket whemierilisti fgHing esraperientyisfasssmbdeshiodlet sesbuchfitiimgtdoemponent; and
surface. The protective piece 700B of the exenplary

erhodi i.n £ 7 | ncl.udes a pai,r_of

o0 BBl OB IohedeblE a5 L ! PN ZoRald esSigme o the fist
fittingf @mtpomept idetht vt Gippingddevickafie g s A cblonédRd the tube

..y ankg%g)at their respective distal ends, inward

gripPiRg e YiGE PFesh agssmblode e copduendrhe t angs 712a, 712b

may be positioned and di nensioned to align with a
36. I aGAsHol Bf bR i i ippi

. the threadbre%?%%ggggﬂgﬁﬂgﬁgqggg%gkgg?aggﬁifﬁ% ?%@égﬂppu@

device, l4diasidfiting dompenent; anéh @ secont dittiigy cqmenent, iegnéthed comprising:

protective portion fromfalling off when assenbled to

t . 0 in_ FI 7- 39. The.head 705B of
t et O B Ao Bk o enc o Sipp b g0 b0 £ g
surface of the protective portion 710. As such, the
hesgdgit@5M@e nfirgt Aeingr comstedniviridhite 0be grippmgpdsidel Wk Ghe second
fittinel2 receive the conduit end T when the protective
Mg EOMPORERty 10 i s assenbl ed over the nut 16, ferrul es 20,
22, and tube end T, as shown in FIG 39. It should be

NREEEnE NBS cobiRiPER] BFSUHCHBIS ARINTRONIINBAL il B8Yube eripping
. structure that at |east partially éencloses, covers, an
devicqpngtintetthe sasend fittinggonfponentl es 20, 22, or tube end T,
such as a cup-shaped extension or plug (not shown). As
with the tool 500 of FIGS. 29A-32, the retaining piece
700A nay be discarded after the nut 16 and ferrules
20, 22 have been assenbled to the tube end and the
protective piece 700B has begn assenbled to the
conduit assenbly, as shown im FIG 39. In an
alternative enbodi nent, the retaining piece 700A and
the protective piece 700B may be provi ded as an
integral plastic conponent with adjoining flush

s a e - s - - o




the protective portion, wherein the retaining portion
may be separated fromthe protective portion by

w0 p@coegoeng the tool at the groove. 22. The topdCT/082006/041214
claim 17, whereinjthe cap conprises a plurality of

prongs.. adapted.t.0o engage an. er nal rface of the

P O R HC e 5395 Mol the Posdma Tmsb Cotupnett§ seoure the
tube gasFin@fevideetorhsleduiten@f prongs conprises a tang for

gripping the external surface of the fitting

conponent. 24. The tool of claim17, wherein the

préisassanblmg e s9cond dibing soserpnantcligm dhmfirst fitting component, the tube

. ﬁ%mm e e one of the fitting conponent
gmppa d tvgég’ %@Qéﬁdﬁeﬁ%’ %gc{/i ce. 25. The tool of claim
17, wherein the protective portion is adapted to at
| everipnattleatdt loye ob thercondie end) tieatibe @ripping devict, aid the first fitting
conponent. 26. The tool of claim 17, wherein the
Conmﬁpgﬁective portion is adapted to at |east partially
cover female threads on the fitting conponent. 27. A
37. t Ollie thethod @l diaftdl 38, fuirthet B&nﬁ%ﬁ%ﬁ%mdiﬁ?é{ kdHl vAtHE £ Rtdifing portion
t hrough bore Iogether wi th ‘a tube gripping device as a
for retgipige ghea@r%ﬁﬁmg cpmperent gndthedwls gripping q%@lcfei togéther.
conmponent and tube gripping device to a conduit end,
38. anfhd RLnA of B3RE 3P Hirk R ch%; ﬁﬁﬂ? Bfo@ﬂliﬁ%ab?oacgétiv%:#grt?gn on the tool,
the fitting conponent, tu B grT ppi ng device, a
whereinreduéringen deaaf drer ofahs esrbaluit ead, thé@ibkigripping deeitppmeithe first fitting
and tube gripping.deyice to the conduit end, the tool _ .
COmPBBﬁ%ﬁog%Pﬁg‘?S %é% &nige mERAVE RoThamy Qe iah ipastiamerqfiths pepduit end,
the b ZHPHRB UL, Anlighd #REAMMRBIREnGEYVI Ce on the tool as
a single assenbly; and coverinhg neans for receiving
and at |least partially covering at | east one of the

39. 1 i'thei methed ep olaion 88 afidtheheonnrisingysep prating thteretaing powion from the

11 n .and _t ube gri.ppi devi ce Ve
protef i bdrlib A= APGIAE Rl bbPn ol Bl by B8 EYiGp have been
engagedsiiel the Bgcondffitlitid e@nsoheat. conduit end, the system
conprising: a first fitting conponent having a bore
f receivin he conduit end; a, tube gripping device; .
0. 5 Thecarinod; o i%mc éﬁp SRRYRTHE I PEQARBE § geparable comnection
e A S IS Hon o i
retainfng pontign o dimepitotechive pgrtmdaqoigotiseé sepacating thé éodl b he separable
LiRping device to the conduit end when the conduit
COHm%HB is inserted in the bore of the first fitting
conponent and the first fitting conponent is tightened
41. | MR héiRode£elich 88 tihd oMHPRRINE Pioviding adbok® R the protective portion
conprising a retaining portion and a protective .
of thedegf masreinpeseabling e preteetivieinestiqiorvier ehlepass onelapthedondyit end, the
: o fi il o . .
abe EEHAMPALIG, B T i 0 SATRABSop e DR ge condit nd i
the badapted to insert the first fitting conponent and the
tube gripping device into the socket; and the

protectjv ortion i dapted. to at |east part.i al :
42, ¢ Phermehod gh iy <b. o rteCormirising oy g edﬁeﬁaﬁ@n# Siqges in the
protedtiv@ goidéh &if iBROAIwHENICRsahbiflg thBSrdteétile Jorfidd Bler at least one of
/conponent and the tube gripping device have been
the candys ehdl.dbe tubetnigptngriduice, addhe %gst fittireg eopepameniofonaprisesrengaging
rein the retaiRjn .Jon and the protective
the prls YRR gL et B D L TSR ehEs. P “Syst em
of claim 28, wherein the protective portion further
conprises a bore adapted to receive the conduit end.
31. The systemof claim 28, wherein the tool is
adapted such that the retaining portion nmay be
separated fromthe protective portion. 32. The system
of claim28, wherein the toof2further conprises a
groove between the retaining portion and the
protective portion, wherein the retaining portion may
be separated fromthe protective portion by fracturing
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