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| MVUNOGLOBULI N CLEAVAGE FRAGVENTS AS DI SEASE
I NDI CATORS AND COMPGCSI TI ONS FOR DETECTI NG AND BI NDI NG

WGOH0BACKGROUND OF THE | NVENTI ON Fi el d of t hePCT/US2008/072092

I nvention The invention relates to diagnostic and
prognostic indicators and nmethods and reagents for

their detection. The invention further relates to

net hods of nonitoring the natural history of disease

I naacprbosIEIONDGSEFUNt INNTHE dATAIReI et RUDHGERICESSING OF
HESROUARBONAFREDSTORET, i2S METROD CHE MIzGAINGS $ostaoReaL S, AND
can be used t @ PROcEES ORMEUFINIIISTEH OATAL®EASE or the
effects of treatnent, that is, a diagnostic or

prognosti ¢ indicator. One blonarker whi ch effectively

ref| CES LRECREIRN ACHRITSEOEY BF o SeASEeaRa Bl sease
EMRIQl b8, hempgt bl i rAALG kf ey ghycemGreeREEObn] Nand its
di abetic patlents Due to the long half-life of HbAlc

5P sy (e FEtaky Vs Tagirgrrecent 1necor sk ofRgbon
£XCWSIer of bl ood gl ucose away fromideal |evels as

wel |l as the duration of such excursions. A currently

used A5i GmEPRBET 0L S ERICENF AT | BRARASST Y eEBRaPTFBRS 975 the
Lreast 'c\S%c@ﬁ@Ifg&fbr( GRR) t6PeRYSaMB &t @le1sd ¢hlhd Mas been
I nvest. [1; 1805-1812, 2003). CRP is an acute phase
%eﬁéﬁénﬁfﬁﬁat b%'@%ﬁﬁué@dlpﬁU?égbdﬁséﬁﬂ@-aewﬁaédrotreatlng

é’a?{all‘%}s\é ot agule iy | ABLerY - condidd ans. bERRsLS in the
synthesized in the liver in response to cytokine

BigHa oS uracPhdi vig STNF vend 1FES® s e mgePvess - One
Aaale thoght hey diat gl sbteool JnfdAMRLEBEreMing of
|ncrease In"serum of CRP occurs in infection, stroke,
w@mﬂna&lyelmeasl@on rﬁﬁ%ﬂ@rt@pars pafas ctd cmeandom@v@f aﬂhe more
Hhelocatube kL | ATALANYod! 207 dRLS oI Gl BL1 8. pavent
[1ogl o I ns s yecifica ‘hose anti bodies o
ikﬁﬁa d®7cléssth£wepangn¢n sehuﬁrgﬂxﬂaﬂun§ cetalgst is
- a S t |
SR Spa e HTRL A, PhBRERE, L AT TRLRFE Thd hna/ox
WXﬁhaﬂHmQQSlghseassgx>Huwunpprbtéabbs%sU©W aseabtng xthe
rot eut r ophi.l el ast ase
WF rg&ﬁglgeggieavywwﬁg%ng o §%§p(%'Ql° %rés UClng
mmaquehno eayhb@r@ﬂmshs@dashdoeaﬁ@ﬁemmategnateagegﬂla
uch I ptl ase ap- h _aureys
nggﬁngF egra gmggzén%gf%(£§repF0c§c%%%lng an
4éidxﬂy pﬁogeaesﬁhaﬂTuhaﬂ edvage Sidwgs Vlnheherbeavyacid.
hai n are ¢ cI %ered aroggdtkhe re (Qn terggglghg hi nge
ORIy wﬁere he F%ter chai |su age of "% he
pmmﬁhgﬁmyfﬁhalnSaM£nmﬁs Tﬁbecaeguyntkndm@WStheOhldQﬁblosed

tit t F d i s bi ndi it
BT oPEERT o Pt P FAME I bri RaPOT G o rapport

eiage eft hmcak 0o gahn i \8ITE, mpral easer exfyl e3®l Chols I

otenti ve virul ence pa al | ow :
R oF ool LR G SRPTOR Tk kaPeE of gfich a
Marabes aapdt ) niegtiPrighin, 446d 484, £i200%) tbnfson fite &Snal
t he proteolytlc rel ease of the Fc domain by cl eavage
et ow Stthe hi nge effectively neutralizes functions that
woul chrettherweseal gad dse fuheihargetdde &@@r&dbbunguﬂfzatlon
t hat pathol ogical cell. Thus, the el aboration
%‘iﬁjecqtﬂeé B?B%%%%e%f Wrﬁérﬁéﬁ%ﬁ%ém%qq%bBP Se%’frﬂ%d@ and
@fméﬁkﬁﬁa%ESm§kﬂrﬁ<§SsddH3|clé@bmgs€aeﬁh€&rmtsi rafcltamib@rhﬁld

i nfecti ous di seases. That G degradation i s enhance
PSRN 081 B 1 B ViE e ParrbiTs HE GaTAHERQ: by Hne 78
presence of natural 1gG autoantibodies that bind to
the cl eaved hinge domain (Knight et al., 1995; Nasu et
al ., 1980; Persselin and Stevens, 1985, Terness, et
al . 1995 J Inunol. 154: 644616452). These
aut oanti bodi es al so bind the Fab and F(ab') 2
fragnents generated by several proteinases (including
papain and pepsin), with particularly strong

react|V|ty to the Iomer hlnge donaln renalnlng as
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specific disease activity. Specific reagents and
nmet hods for such determ nati ons woul d provi de usef ul

wo owb®2000F di agnostic and prognostic medi cal aBGSHYS2008/072092
SUMVARY OF THE | NVENTI ON The invention relates to
reagents and use of the reagents to detect a disease
process associated with el aboration of proteases,
whi ch proteases are manifestations of the disease
Patdal agy1a8e¥eh | ca5-iagenbsnWah cén 14 Mdoulost s
I mmunol ogi cal defenses. In one aspect of the

FYRAHEGH, 0P hae tadeibe rand ﬁ%%/%]f & & @agénts in an

BEsherdet 86t Se 8t i cdlicyease antibodies,r-WBh€hining organic
anti bodi es are specific for targets related to the

ehreeasEl pafhbT 6y THE CPERGEAE S e dirrédeédwhech has been
ééﬁ%%%%e@9w§8h|Q(§$H53¥@$%W@rQEQQ&&toﬂdgﬂicl§1§B§dfeﬁwét
such proteol ytic cleavage. In another enbodi nent of
@4ﬁﬁ%ﬁﬁ¢eﬁ§|6ﬁea $e etthdgsrepct el iifrestirohtapeously with
&i rectedcho detectd.onieh ar 186 &) %9@1%&9QU@§eﬂ¥HEHﬁm
is characterized by 1) having a nol ecul ar wei ght which
fsomparabl e to an intact mammalian | gG under
physigl @gi gal pgcondi t4 ons asd 2) &E%dﬁb§%%P%r@Q£§1§£%(%nd a
two fragments whi ch conprise an antigen bindi ng
Bregrenttcandual B kDae fceaghERt @ﬁﬁﬁﬂsqﬂa@@t@hﬁhgcqmnrlses a
ne-deducing sopdi tignsand 3} dags..not G@éBFb
activity in an in vitro assay. In one aspect of the
qumdfléﬂ getett i g1y advé| g@dcaeawla@er-momaem@@ @pganic
BNL10R 32, 5PeE I L frﬁ»%geg&e £ detgeLl ”&réafh%c
c eavage product is provi whi ch reagent 1s at
1@39K1dm@tanﬁe@@dvﬁﬁap&MIeb@fob¢duﬂng1w@l§adadclﬁ@wage
SLogu! - b0, ANOL T enad: TR0t Of- 115 LAVERLLODy | fihctand
uences ‘for generating the reagents use
'U@§enmw¢meot t@@di@ﬂ@nﬂ eavagel productinar ¢hpr avided
i ch,_ar | [ in n
é%:%%¥$6%no§g%§e an Suﬁqégc%éggaﬁgqggbd% t%rggf%F%n%ﬁthe
adﬁaﬁuv@enbnoalnimg(naiaaspECthatlw&nsdQu@mc@ees SQﬁEﬁHUHﬁ
11 mtth%eogr Qup. cpnsi Sd% nOf as o £aRL 2 LEQNLY QUOUS 1 ¢,
Ani no acirddsel ected rom unan @ ﬁlnge region
@Eﬁuﬂﬂﬂ&@'obmﬁﬁﬁ®diihﬂb i%, e2th3rEQ6 énﬁhat anﬁmamumuethat
o term pr ot ea | eav
S BaThBAr , TS Buqfehed RS B AR sengss
of SEQ ISD REBenB a&xanﬁlm ﬁéBﬂd@E&stimﬂ@&bssnSor the
In.anot her aspect. a net signjin
e a hogen b larercind DGy et orditans o
Gitdup ofi1Ta hatah d@@Gameinecaha Oﬁtiﬁﬂﬂﬂl@ed Gkauanot hertal
enbodi nent of the inventi ods of preparation of
HSHETH B8 LPRAVEE BodlE: STt Body o LRECT AVEon
edte-qucomvi dedct neh U ng ivueketempeitt segUaneesrogenous
vect or s, %g host cells for the reconbi nant production
SR PHECEl eaVaye PREGEECAnt T HOdiEES I n anot her
aspectangf othenaethiagd ofrtmagutactatding theaaptts | @atain
cleava e product antibodies, imune host aninals are

'&d Whi BRI Tl iePagEr GRT TR RBinTdE et PRepeTties,

@m |tbﬁe@/| estef &hel imMentineBrbsomadiichd hecheagendcd Soon
prepared by nethods described or known in the art._ In
ShottHer Te rBo B N ta O Veid OPnhEnt PR C A g #rifpra sulfur

sefrciionrabrant 4 -41gGreleayageePriofucind smprovedet gher
conprising anti-I1gG cl eavage product. anti bodi es of the
FVeRtiYoRYIACF TR el embadivient Ht9 tiHe PRVERt PORLIGEaf LY
nmet hod of adm nistering an anti-1gG cl eavage specific
antibody to treat a patient in order to restore
effector functions to an 1gG cl eavage product. BRI EF
DESCRI PTI ON OF THE SEVERAL VPEWS OF THE DRAWNG FIG 1
depi cts the various domains of a typical manmalian |1gG
cl ass anti body showing their relationship to the hinge
and the pepsin and papai n cl eavage products defined as
Fab F(ab )2 and Fc F|g 2 shoms four |nd|V|dua

~ - . o o . o o s
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i mmuni zed with conjugated F(ab')2 degradati on product
fromthree different proteases: MW-3, V8, and |deS

WA GRPCRAR residues 7-14 of SEQ ID NO 1 corr eB@DI81008/072092

to the MW-3 cl eavage site, TCPPCPAPE, residues 7-15

of SEQID NGO 1 corresponding to the gl utanyl

endopepti dase site, and TCPPCPAPELLG residues 7-18 of
SEQ ID NO 1 corresponding to the IdeS site. ELISA
eﬁ&ﬂﬁi’da@eb)ﬁsofot hr.ee Hydiotirddal ng abbidl pelsyehepado not
anti-hin pepti de antibody preparations with F(ab')?2
F¢EGrhent oFS%%% fhyqa fererRBUEIRES P HdgREnt & %\Jécileef to

generat ednwhtba hed@n Jrecogbbpant i MVP-dierst aphyl osaccaleq
gI ut anyl endopepti dase | and reconbi nant |1deS from

'St i W@é@n%@on%@ﬁ%@e@aﬁ%ﬁ%‘f‘r%% medbpre anti Boekpve
REERAIALIFORS t de tBSé{:iﬁ{g ecHtMalsent sheagtiyi ty
with each of the Ma 3 F(ab')2 fragnents. Bars
R HESpsAdL BS Ehe HEaw 9§F8ﬁd%?‘al‘dlé'w &bpancerathilee
deplimateppebl serfd@vbestbgsn bl ot reactivity of
rabbit pol ycl onal antibody preparations wth anti body
di geStC§OrNRAB3L huniPigad Lat acECmrotHdtOrhadabegpmprises a
@%!g;dracl lm)étg'rggf‘?'t@(%ﬁ’ﬁlnnnwg Ret g Ut ne%@deﬁ?eﬁ’tﬁéj@asle salt

deS was separated by SDS-PAGE fol |l onwed by

Wﬂrﬁm@@l @Ptil Agdremrmroriéd W e R antaIedFRADT g (HrA)
{rln?eﬂﬁz%v% %LB}I%stn com%'r@séébg" &%%ryc(:lm%@@rlgi%
6-1 otted with Anti. | anes 2-5] or
J/xmded WlAPEa{lI AR If@]tapré@@uv\ml’e acmﬂt hyeirggarlpon oil,
M%%t 's%&‘dv‘%wp@ﬂ{ lf%o‘%'h%%i‘a?{&yg&é & wikd PR é%eﬁa And

lane 6 in panel B to allow for detection wth
Y@le \ar@@aleraﬁmb@@xr@entﬁog tiej snegemeisteeconppet tion

d u t
B R e e I e
@M%@ﬁemesahﬂmm‘ced sopsanplresdriem hﬂsvat\r@latlles
| yti [ ocl onal_ .1 gd th, :
CF“SJQE%% ; %p]g%? eéégjfe f?\‘?@;)@aﬁga dewg Fi 5%8 Shows tIheeln
seramagondentd ate onl oweregnaee of swardrousiepeoiedl yi i c
c fra t | sclgG and F(ab')2;
lar#}f rg%l%%egcw nﬁ&fd]’t%e %%em ?Iﬁed purified fragnents
into Tmece,foneasumeldoews|lnngehhevgocatmfa:rﬁutlbuﬁamaifg@ made by
adot pl @ fthel d|V|du al ues
S 5k et B RNE Peagint R n P Dhel T e
smtplea@oﬁnmnnpad:@rmﬁsMgagnosepomitzmg bEdetSEaS@EtanSllng
| dlt%%tnedln%scongaredrto Igat roup, | of noEnPI
human Sertm sanpies’ \ﬂwere the I|n S TN At 8a ean
MaiajgmmamedashpgmﬂupnatléIrgallOasﬁoi/vs:dﬂmmmmoenw@tombon
of sclgGin diluted serum ndi vi du
Hedr%%ou Sadr PRriti ?Wrﬁ%ﬁgaﬁu@ﬁq mﬁ‘?&%éf" o‘fo provide
sread 11 ncbopoBht €dNidmlcs idebact Bb shdrh eﬁneagemén% lthe
uSi ng an i ho ed version.of the ELI SA éz% in the
ﬁ}&fed} oup E)ITS PEi STRHAEC St ABPERRRA VHILE WHSPOhT alHed it
T sepatat ecomehMiidiplselubign dd shovsiet Beneebat i ve
reactivity of rabbit nonocl onal  anti body tar getl n
CIRERARGE SFr SPHRNE s Hem Rurmit Y ity Srﬁﬁﬁjgé‘eéé pepeTaEated
anal 0gs randrt 91 ang i hadyrof l‘talﬂ@ﬂf&n tef meAati Agpattidie of
resi due specified (see Fig. Fig. 12 shows the

\é%]r?ctelﬂﬁsaFPBEaﬂ%%%rfdbﬁééd F“e*fﬁjr ejénfbﬁefgr“értéﬁt SPRBDT t
rﬁammllaqn@b apt tboshias dcargetiog £ eavage rbyagreat su@ort
human 1.g hinge in restoring conpl enent dependent cel
W%‘%%la(lcbé)’l% ?C(‘éfbla)tél@rseé%ﬁe% di gést FRGIFgE Witth 3 to
| deS conpared to a rabbit polyclonal prepared to

cl eavage peptide anal ogs (rb poly). BRI EF DESCRI PTI ON
OF THE SEQUENCE LI STINGL 1 Papai n cl eavage pepti de

DETAI LED DESCRI PTI ON OF THE PNVENTI ON Abbrevi ati ons

Abs = anti bodi es, ADCC =anti body- dependent

cel | - nedi at ed cytotoxicity; CDC =conpl enent directed
cytoxicity; ; HNE =human neutrophil el astase; |deS =
|nnunoglobulln degradlng enzyme of S _pyrogenes; lg =
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reduction renoves the disulfide |inkage between
cysteine residues formng interchain |inkages (refer

W@ 20054020913) . As the Fc fragnment was descri bed BGI/ES2008/072092

papai n cl eavage fragnent and which cl eaves human 1gG 1
at residue 224 (EU nunbering), which is Ntermnal to
the hinge, the Fc fragnment is assuned to retain the
hi nge and the disulfide |inkages between the heavy
zhains : howeverd e rbRenhi ghdeegesnobiasseed ajdion
betmeen the heavy chaijn CH2-CH3 diners in the

D oGy 2 LataPhedi A<t FYEPGrE TateetHi fed2aven fhlt Ife
ahsence et pbec disuld iide cBrage)1hends.cnTBusd Bfatsedbon
herein "Fc" refers to the dinmeric structure fornmed by
ASsIE REPFAIBT 2R Hel hedPFeeRar ad CHPIRYE tsegnent s
whet hei; goyabestiy heuRd 0k BPtthétwéMdHteQeaU@g§§§Uﬂﬂﬁ
that the noncoval ently associ ated Fc be
TG IRGUTSheB AR F b e t@i0s GPF i e |1 eﬁélﬁyr%%%ﬁlon of a
abiditivte vpdesga-dissqgiati gnibint 16k GH3 ¢ MDNORENS oduct
in the presence of a denaturant such as a detergent.
e e ens 0" BPBY et YU CONCERbE @137t i té) eafagect
rdf ARaseng and rdyotedylikengnzydre,, Al Used oil-
i nterchangeabl y and nmean an agent, e.g. enzyme, which
P rEsIne teg @P@@Q%#E%ﬂﬁopfpébﬁiH@V%ﬂﬁﬂQ$ @ﬁé&@c%h@ R Y@ aen
U8 S ROTBAL Sw1 WEN L), t RELRZY MBLAGE $1VRACELDOEIR) ing the
tenperature and under physi ol ogi cal condltlons or
psitolodgiie any ya corpdtairbicempondi 19w, thRysPol oyt cal
ieAndi L, 0ns bEElHQ& t%%”@%%w{&mmfbﬁﬁf wh9§1t1| {‘s not
ani on, substrate, catal yst cofactor, or the
i ctrieg ed wat@r@dgoda@@@d PhRlt heftyodyi tef hadkpyemg
{qgggyenwhghge% igl q@}th or di sease. However, the
protease nay be derived froma non-nmammal i an source
such Tas ﬁpmnoalbamhogbmhwhﬂohenaynbafobnanyh@ybel@f

I r. "si . ¢l I L nt

}Légtelcfu(iarpl o%ef&lgl e &g‘llrcr%]g%tgb ehﬁg%rﬁgggsiég kA

I MMunNo INn Class

WEﬂnﬂﬂammnerlotBQILhydnuyaabnprfsédgrqu$ heavyhehadmzosition
?‘: e""%n'v'eg r?haé GLE Pre.g rhc%b'i%a}% %Qg'tre tment
Beeh st Jected §g proteoﬁytlc eavage on i'ng

ME@Nyn@haganmhrl@ idﬂfu&ecomQOhe@Nymch&ﬂm4renaons catalyst

LAtact. By {?s?%é ca, ;relathve (o an . amne agid, . icq in

sequence writ romthe Erﬁ1naléi e "t erm nai

tmswdmﬁop$oneamingtuf hesirdaesbom idﬁﬁsnaq&enCEttDmaxds

$1 nllglcantnug fromta Iev%gvgr? ll\geuecomconv%rlggl t\,{hat ythe use
WS trPEant SR erative o 35 A ho aC|§>sequence s

aeardn vt e tBS|dyﬁﬁcakrgﬂjerseque&mmnﬂxm&ards thbe required in

m_nus fr iven residue. Antib Func ns b
S PP elin Gy oo Rhingy S Lo n O bt &
@mMﬁahﬂy of ghegtonsi of. canbthuﬁUBemﬁﬁgqmaatEd@tﬁh@]@f the
ri.sing approximately 100 am no aci ds mhlch show a
b DaPRE o e gL bohl Sre ot RoaHdCe TS
ée&]pfle&@nbrd'tf)fEdiwtsﬂf@rﬂi‘ﬁﬂae@fté hie: sirivet ubeitf£aschhcement
100 of the am no acid reglons represents a_ gl obul ar
it SRACCR™ | E°oute 1077011 RO FGHE System for use in
tmwmghﬁ@ﬂﬁmdnl @& h, hiheses doTRiras dat ecPI otped
ether into se nments; the Fab se nent is conprised
%Ef 19 @ﬁ?véﬂ%? rHaaHFIléUJlBF et 9f GREVERAFIPTLY
consdiant ceeghon ddktas sihagl Qr@h@dsibéllaﬁﬂ‘é@dwtllﬁhoﬂdgllﬂuﬂacturing
di sul fide bond to the heav¥ chain first constant
FEYi GFACEAPT Dhi T i CTEOREFgEBUSA R ti e OHEalyr the use
chai nvari able region; Fc is conprised of two
conti guous heavy chain constant regions (CH2 and CH3)
i nked through two or three disulfide bonds in the
hi nge region. Studies have sfown that proteases, such
as papain and pepsin, preferentially cleave anti bodies
at sites which are between the segnents. Two identica
Fab segnents connected via the hinge region to one Fc
segnent thus forn1a Y-shaped confornatlon of the 150

e~ . o p— . T 1
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Anti bodi es have several effector functions nedi ated by
bi ndi ng of effector nol ecul es. For exanpl e, binding of

w0 b@gostdnponent of conpl enent to anti bodi es BCT/USAD$672092

the conpl enent system Activation of conplenent is

i mportant in the opsonisation and |lysis of cel

pat hogens (a process call ed conpl enent - nedi at ed
cytotoxicity or CDC). The activation of conpl ement

st iiAulsates athevitfdammhony tesponse @nrdcary1atso be
i nvol ved i n autoi nmune hypersensitivity. Further,

St Yadiies BRnd toE&YtS @an%ﬁ%ﬁﬁﬂﬁlﬂédpﬁﬁovﬁﬂth a Fc

K REeRLRR 1St ez 00 dheantiyhodya bei ¥ 89} QReki BI-Agid Bither
Fc receptor (FcR) on a cell. There are a nunber of Fc
hetsptesrd fiki et He SPEivFFcCPBPOHh FidenfRE| a8ReS igfion

@PHHQQQ%vehBQ&MdeKkHé¥3aQ@@WHHf5§Qﬁph_F&%wehggiéé%éhre in
recept ors) gA al pha receptors) and

*ﬂétéﬁ@éFst B n@W@KPQﬂSUéﬁPFbéﬂyl?%)4%9qa@ée§V6F%m%n
Ce"1§%fE@%F§s£ELQQQﬁ5t%enQH@@ﬁt£6n.ﬂ%ﬁhb@@taagﬁbport
di ver se bi ol ogi cal responses including engul frent and
@Rﬁﬁqﬁﬁ%itBHtOPa%n¥WQQﬁ$$Iaé6§tE@e{ﬁﬂﬁ|Qﬂ és§, lepdad ander @
@étalm&&%%@p{ exgsicd USi $-0baantd hadyrGoakedot argetan
cells killer cells (call ed anti bodydependent
eama itapedh eyt BtoRildivt FOverdADED) catélgase of
E%Hﬂc%}@%%tt%ﬁ pedial oS, sphagentahpdianster 8ode £pNLd Olyg
of i mmunogl obuli n production. The sequences around t'’he
#mgeadonni AN aflee coffsedeed Lanbhg 1 gG icdotyBESC{SED | D
N ool sandn ATONG SIHIETRLE 80 $PEGLES AERSKAL! Yne The:
IgélJ1 (OSEéth _ﬂ% and agCBl(S D NO i) |s%?ype at
comniesd éutéhletequownrcomatat@d atksqnawt bydkFoapthdn fagrl to
d r 0
PUnet oRe S Per 7 o dee  ABngt T ehiar "f e pr s L tor
corigle viivehttypi cal |y conprises at |east cysteine
separgate [ r
consgﬁbegug%p£¥ocants abg gﬁ%c%%%%ég'thatﬁgggfgﬁgéégn
prroduct, asylgﬁit£ﬁlduynmrghgﬁt @sldqnmaaérbythham and
bacterlal RLY ses wh e r one of
%¥F %ﬂ&% heavy cﬁé%ﬁnab%%tgﬁ %dgéyf hat™ ¢ % %egg an 1gG
o e emats - dEsammﬁesmpﬂIm@Sevbﬁalmseﬁuﬂxxnotganlofoxiﬁe
m teerri%, I nerl Eude Clilr!lerla Sec ndly. 31alp1p| ! %&nts havn?agne51a
determ ne roud% et ¢ ana?y5|s of pro eo?yt ’
zﬂﬁqnﬁ¢aonbhuman hﬂanyjchadnmmmnsrankﬁie@wonwonbajmnnq;of

% no! eCUln?é ozgpc? SCIJh%G I S N ylr}:oh:eamre ab n aj’in use
produé& ENR VO proteoPyS|s e eXi%sténcg”
:ast&mpﬁ@kaetymeOfrﬂhy'mﬁ@pate heaet g b@eF@abm)ni, Slllca,

r. roteol sis of s been noted previ ousl
fhr R LAES LR Snalreeds, PRRe GG ol PRk owever,

1etdluBha.41- 48, 2002 ) . G eavage of IgG by a

strept ococcal protease, |deS, was so not ed

pr odude - pPB%ﬁ%?a‘Peoéler?Sl VARG PHT attPIGESRY S ot cne

S Zeexelusbapo eht 0irgt agleapbya( Vi stegiicsitBoet tab comp031tlon
Bi ochem stry 43: 15540- 15549, 2004). Howeve

RS dﬁ&Préﬂﬁ?‘é%‘% e]ﬂtfattPSnéuB?oﬁuf%aﬁeﬁtlérlnBéﬂu %ﬁ‘% Sertelle

fepd od Rebnvetiaimitedsckothded @atd Mg mbherssl gkhdi is
sanpl es provided. Applicants have further

bi ol ogi cal

Jo%fiﬂﬁ?gfﬂr%fleant %ﬁ”ei ﬁle\ﬁa&opr%evwrremlﬁy §hg semrfRition
had fuddsf eneoppabd Bl enaMctrh sassegsamidt 0f cdinpeaset. one
activity over a period of several days to nonths,
T%@Oéjo?feﬁﬁﬁPF%@W%%%P%ﬂ g@%&o%%ﬂi‘é? e support
| atent or suppressed di sease processes, or could be

used to understand the recent natural history and
response or recovery froma di sease. Briefly,

appl i cants have di scovered tRat the kinetics of

proteol ytic cl eavage under physi ol ogi cal conditions

|l ead to a larger proportion of proteolyticallycleaved

I gG being in the sclgG conformation than speci es which
are products of nultlply cleavage events, such as t he

S o N a
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sclgGs, simlar in size to those generated with in
vitro enzynme panel, are detectable in inflamatory

wWe@wdarmws3 such as synovial fluid from pati ent SPEU/UE2008/072092

rheumatoid arthritis. Further, sclgG can be detected
in the serumof patients with a nunber of diseases in
whi ch localized proteolytic activity is a known
characteristic of the pathology. The sclgGin these
fHis0dase , statesdss, atohicghaplepneentuiatingnshthaiphdrt
heal t hy nor nal volunteers and is al so hi gher than in
e ui-6f E%ﬁl%ﬁﬁ%¥3mp€ﬁaﬂe%§I?ﬁﬁ&r@??cuﬁFPéﬁﬁﬁﬂGﬁﬁd a
ch-seaseq thecded est iR efosebgfavas: £nahl, ednbynéheanethod
generation of affinitypurified polyclonal antibodies
1 EBBias) thRafosPeRGRICAtEg " bP Ad 1D THERROY tekpbsetp L and
fPid10R@apbAchher &l eaved Reayyeehai thdly afi xanesnds the
hi nge di sul fides, but do not react with the intact,
WﬂﬁxﬁﬁeéﬁéérFﬁksﬁ%iéﬁﬁ@é CeBRPI ¢ Hat Sty é@pﬁopfef%ﬁrQ%e
Releed,| Qﬁeoéu §é£%3dé%é%%%m”hbSlmﬁﬁbgﬁdﬂé@ngﬁgh the metal
C|rculat|n espan simlar to intact 1gG The
%RWHQQ?@ttéséége%@ysﬂﬁ GGei knere bERIIGAHGRdESBROBT oOFR 2as
ofcdisseasedhodi Vﬂcd%@lc%rb%r@t@%}?@trﬁ@éally component into the
novel bi omarker strategy. It wll be understood that

PR tspecresadbf anti body beS|des rabbit (such as
”Dus%meraESlQth&§W§k&e@%¥t98n%ﬁQQK%PQOWQBQSkBQEQte the
anti bodi es produced, for exanple, by clonin
it hodyrgenet coding forsuarspecid ied adnt itbody bm%ﬁrri@?d
FSO1QN. SegUenee, W ch1pelyglopal mnog!l epaleq 1
ant i body ggta?nsya%e ab |O|ty tolggﬁj'hunan g%f particle
edreEidgeoproduee sIdyutc matiedmah@)tlalem@nlttlereﬂf@@t Jg@ed

AL, SACQTPaTSean 1RA0RILS . Of oL RE LAMENt LONen QR her

produci ng anti | ection

im@nﬁqﬂmﬂibodyfdtWQu3hdge@raarescl@ﬂeHWBbm kaoapus gsolution
J?osgnesciélll l 9 It[:'o té;f%earttneagg %ﬁ:eﬁgla ofrﬁl §Prlflfr9
T he ant| odi es the i Ave eage

éden laratti bodeesloialﬂnsphumventl@@ fnmm.ﬁ@epsépaeédpartlcle,
several. vays vello knqwn in the. artosing Gyl terl 2 and.

i munog esi gne y “appli cant's to raise’or se
EﬂﬁmqbaalmsaneWLﬁhiwaudreapdacifc@esﬁradwerlneededora In

e Jaspect e%pe qﬂ;lbod qare cqpvenlentl¥ ggt Uﬂ?dan be
%70 ﬁw 5r 'donas pr'epare B |nnun|2|ng an—ani ma th
$Hugwmbs®mwedncéggﬂnmyza&eagmenis drsiclagdeagersthe mlxture
pepti es derived therefrom_Thus

an?%%gdlgg cah” be’ obt ai ﬁéaugab; Tikva ﬁgléﬁg%%lgo%r
sxwﬁuﬂuomglanblémmhmdaﬂm'@ame$cMe$h wanitdhb ody bbeaﬂa@gxlous

t | udj ng. F( ab d 1 gG N-t
AR A Ens 08, CE e a2 aP S S tomall O RS e

@ﬁbomsn&nuﬁ"the/@epthdes used. fnmegﬁngkatlmgtéhfal of the
antibaodi es are selected fromthe epthdes
FHEgHEN s C8FPY I - Chowh 'tn  BEY 0 %Slals Ahet e cte
&orierigingl aheshehtearafc k&edpohaﬁﬁmﬂaxhe or peptide
represents the residue ypstream (N-term nal side

0
t he éﬁ%ax?&@@e%ﬂaertdscjsend\ﬁmtflﬁ“ﬂ & et ﬁEaP%%%%L%tYlng
@drﬁﬁ_\ta@elsp@héﬁ ceﬁlr angfmrmb% e08PY1iisd ngantﬁ@&alﬁumgelmw ,range
CP-P J1gd (residues _7-1 SEQ I D NO.
%5 fﬁﬂm ﬁobecrﬁﬂt%oﬁer?c Rﬁﬁ§Qﬁ§b&VsuF¥@Héﬂ%oﬁdto 75 C

§:0, maddsenprunt esis1 f herreysbei ne desisques. (a@erhaveihgenthe
replaced with e, g. alanine (A) residues. In a specific
REAT L Cthel arftd 5odydi §“6%ﬁe?t?ﬁféjc?r§slcﬁécéﬁa‘8l%r
peptide corresponding to the sequence of am no acids
on the amno ternmi nal side of the MW-3 cl eavage site
(TCPPCPAP, residues 7-14 of SEQID NO 1), or extended
pepti des corresponding to thé glutanyl endopeptidase
site (TCPPCPAPE, residues 7-15 of SEQ ID NO 1); or
the IdeS site (TCPPCPAPELLG, residues 7-18 of SEQ ID
NO 1). When used as i mmunogens, the peptides can
convenlently be covalently attached to keyhole Ilnpet
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ot her specified portions and variants thereof.
Phage- di spl ayed anti body libraries nmay al so be used to

W0 d@an2@y3 novel bi nding domains with the desi redr/us2008/072092

specificity to sclgG and other anti body fragnments. In

rai sing or selecting antibodies or other binders

useful in the present invention, the specific reagents
used for this purpose are a further aspect of the
tonetiioan. thhe specidfdiademaubegensatdiont esthpbeagerd Sin the
devel oped for _this purpose are characterized as

FOI5 (61 RGOFed? Hubs Par BORG T hEREABESHor & 6r cRA (G 800
i cludi ngo HuitpNate ooyt edré® 391e “resd duas O@CDKTHFCPP
CPAPELLGGP SVFLFP %%gg IDNO 1) as shown in Fig 3.

H ngehregProns et ot ﬁéﬁﬁhci%o$®%é“%ﬁ%@béHFE%C?r%ﬁea

pioduse nant bhodye fagmrrhs qupeP1 SRMAGE , Wit test method
groteolytlc enzymes may al so_serve as sources of

T Forcthe PRNGESesrar of cRETHG0 Fol 8ct? i br' /o,

pestd ng1anti-badi esn?0 et heso bindi ngnapl el @sctr@ranily,
enzymatic cl eavage products. An anal ogous reglon of

£4E HORaR (gap § chai e AEPOdBST? i ifesT
%\L\@% 31 2@@@@%&%@88@%&&%&@@%&5&&3&@ | Rnge
& and 1g& as shown in SEQ I

%dfnpm r5@sE@c¥@Q/elR/refleﬁa@ ¢h €a%e, 7% He pépri ded, most
Sonsi;sh19f atoheast. p jeent rguoys, anjoaci ds %ﬁée&éfﬁined
from the human | gG hi nge region sequences of SEQ |
N@red rprta3clerie ithdthearenen ©hef zom Mo 5t 6P nbd Jsﬂde:c/g,
Yo piateaseof! 309 SkLey bNoONL AHREChostNbreferaniy,
specific i munogen or peptidé used for generating the
o Bodi ¢é9 Gofpedse. dteslseabent hen bqrgentor(@Oof ehethe

, f| esl i .
%%g%i % ggggﬁﬁé%?qj%%zaqggﬁ?%éﬂggPCffg ﬁe%ﬂﬁeﬁ%|de
@ﬂﬁﬂaxyadflnheth@nmﬁa @@Wlhgmerp¢w¢uﬁ;amaieadEOEﬂt@g CH

i n i e u { PELL re -
iggﬂ%EQpﬁgxﬁggbag iﬁxgb%ggglyggtﬁgﬁ g}@%%eat?9y§ It of
¢h§ndaiglheagﬂbmp@ﬁLpﬁﬂuﬂclenlsre@mtamyecseheChengoxﬂs having
L SIS aNLLDOYLE5, O, QLOR! 3Bl MO AIDLECH! B8eEOran1y,

mati C cfEeav

s to A)"i denti
Iéieﬁﬂwmaﬁ Fe3|due of a pair of re3|dues of an
antl chai.n cIe I ot.eas
exean|f|eg %e%éj ﬁﬁ%nprotggéegpég Exa %ﬁ §ilbu%fon and

pﬂMBMVQ1Mm§abfetﬂe d@lqﬂabﬁnehhpemnﬁhﬁm&aie ADEetapsiidsam
PGS P BeCo 10 P T&F A hlie O AoHe TBPF ReH SC v
Bﬁnuem@a andhcy Pprodthice Thhempept taheeritn csufthecpbent size

s for the des r.ed r epti des such as
AR sulh: boa s e st BRER Elparanreces B g
éﬁiﬁbhﬂé Neestotraadnt ridieatimens tﬁfmgnﬁ .cohhacpeptgesof 140°
may be | abel ed, n ated or cr -1 inked or in
e & FECORE. BBt arer obr ofi T8 b otk SCrof Che
pur pases oketestéd@rnioadinagtos £ asnd NMIROYEDS, Othe calcined
§9nn|n% targets for use e. % i n selecting bi nders fr.om

8F%yl? i BIRAPRaTRE bR eSERtCT AVSAL FBRTT IR HE"
Prapy Giﬁ&‘t,h hNmePLL asheeinentSakat &b illd e raChfueous

nol ecul es con$r|3|n conplenentary or hybr|d|2|nq1
%lu%%oﬁlél ¢AOE Lot Y& tert€adr ng"t HEE EHorsenthehet the
specl fdoappepti descir nantiibedi esidherete, aconpei setg ajr
| east one specified se%yence domai n, portion or
YAriEn St Rér BBE CUTHE pr &eﬁ?t?hv%]lﬁfﬁl@éﬁSeﬁ68nﬁ%%%%ssele<3ted
i sol ated nucl eic acids encoding at | east one isol ated
nonocl onal anti body having specificity for the sclgG
as described herein and a nucleic acid vector
conprising the isolated nucléic acid, and/or a
prokaryotic or eukaryotic host cell conprising the
i sol ated nucleic acid. The host cell can optionally be
at | east one selected fromE. Coli, COS-1, COS-7,
HEK293 BHK21 CHO BSC— , Hep G2 653, SP2/O 293

o T T T oy s
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mar ker of such processes as a gauge of the invol venent
of specific tissues or cell types at the disease site.

wo poodnz09ehbodi nent of the net hod of the i nvent PGRUS2008/072092

sanple is obtained froma subject suspected of having,
havi ng had, or having been treated for a disease
characterized by el evated | evels of proteases. The
sanple is contacted with a binding agent, such as an
ardn kedyipprepar atd anjpaavengogpecidiied ty tae &0&ments

cl eavage fragnents known to result from contact
betdwee A FRBLEN sEadle S1mtPated piotesdE sHgIgten (W) and

®epiAtdl anaof o ser und aGrathec resdiod efpitthe ri aMENtiOfEnts
can be used to assess whether patients previousl

(F droSea=wEt KC8 AEbaserer donbl ¢ i EPETaYS T 1]k Foralso
adyanced fbsgaseodhr@ntCarcer t Bt @shases anddyh esst e, the
tumor growm h, persistent infection, etc.). In sone
f%§§és§?ﬂ6§ exanplie GaPuPhe @én%%rm?%ﬁﬁ @WEFaFﬁér formats,
dateatdsonoQf 4ss) 9y ike susef hod HdNdingatgragdvancedites,
di sease progression involving netastatic spread which

=3 Kowe Tt BOF AVETSAS <l -aBbFaProhcBfepristeel yeies are metal

SNZIRS, e8peskahd e MRSy LB SOPE.ASPeGT $1i cREPPLASId1 .,
di sease shares these nmechani snms generally with

¢ hficdimat 6Py phocesyds 6 ppsshe, ridpaittetadngahbal imglude
é%%e%tak- M gnd o_\éérskﬁ'lf;degpolgreﬂgartﬂérde 24205£19) :
860-867). QO her studies have shown that, for exanple,
¢orgiad nioweE nAgCeort & areésbothd wrtkPral Wied@et | ®ACh g he
j f or ' v u t5m 8- r Si s,
B R s v G S
e arttatetihesef eflry mes adr eoppodudedirby-hat heposgharoti ¢

B 506 0 Pour ari b ta.  BsBr b5 TS R R el Hots
ofnttdre iimvehei bimal eqracsiitubardy Hpplingabkeobutalnioty into

%c}:&%aita%qatt?og.a{:}ilggggosrewx}oﬁuﬁgvgfet tﬁ;ﬁ)iptoir(‘t ﬁlggg};ggfsinto
, ankyl osi ng spondylitis), certaln cancers
Wlespedinal byuent$ asaattaroy beeastbeangercgnasevdeared the
cor onar rt.erial, sett.in 0 dial .infarcti n
SEO0%HE, SHECE P nes hverar okl ah6h) o deor.
restchne. ] Thetmes hbohdaxd théehi aveatd brcarmprnbetustdeioally,
tistin ui%h Ehose gis ases and conditions in which the
Congentratlon.o etal Compound 1n thé 1mpreghation
pé%hop ysi ol ogy involves or 1nduces proteage %apab e
of Lacitoinng supont hg G frrommodt ieom pat hioltwgild® moiles per liter.
characterized by enhan el evated | evel s of. secreted
o e ERT R AP e Tag SYBREE WBiEhR a0 naTE T hetal
ddnmisynentti bectheormetdiod hefretisi mgy tdwepareagenthstdescri bed
herein are ecific for detection of the cl eaved
TRHGRATLET RBF 6" R0t F1c "HAEP ST b e BF EabacFS
doragranrtisnconl thé nalwae ian anaty sbs wfed, heubj ngémgrally,

ecifjcity of the vari.able regions of the cleaved
G 1 B0y P EPBr O SXA 0 L 42581 pHAR & ¥%ny GRRCH) metal
camymes , ant egencdididi Rg sekeel) biaramaoh vi r agsesnt edan be
anti body detection could be used to determ ne whet her
RT3 ant 'genPRind Jroféasesared ot MGEAli ZoEPTHH
By 1@ eirattBar ebyr PIovirdiang anbhior Mt ik abedt bhernat w.e
of the tissue, disease, or pathology at the site of
BrotediytPcact T viRAE T BREWM n§T Bl obd’Gis *t k€ fBstt- 5 and,
fidaquenttkyapract i €ad f erem of tbi ssue: sapPhkinagthé aoup 6
subjects, human or animal, healthy or ill. In so far
R Elc I9EPPE S Fount: @sysF@HﬁY@QFPW And-UTYShEE r BEE T E A
to the site of formation, that is, the site of the
protease activity, it is a reporter marker for disease
activity which may | ocalized in specific conpartnents.
One such conpartnent is the 8ynovial fluid. Thus,
bl ood or serumcol |l ection provides a conveni ent and
feasi bl e source for detection of early disease using
the reagents and net hods provided by the present
invention. Alternatively, sanpling of |ocal settings

o A S - . L
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may be packaged in a kit for research or diagnostic
use and for comrercial sale along with other reagents

waawbozwibuf fers and standards such as intact PCHES200$/(52092

and known quantitities of cleaved 1gG along with
instructions for the neasurenent and, if desired,
guantitation of 1gG proteolytic cleavage fragnents in

ti ssue sanpl es harvest from subjects. Antibodi es of
hdie,ddevient, | eAn i vauhesReeel incthorsdvdige peptirdel having a
cl eavage fragnments are capable of binding the remants
%ﬁb%hiVHEPPEEFI&m?ﬂﬁﬂﬂﬁﬁﬁeﬁgéﬁﬁﬁ?%%-Vbﬁ%ﬁﬁmBH?Fgé% the

Rl Rg deBRI BSwt £.99.tdab, wE(ab, )e £C@Gy, rabd 4 hus.
restore the Fc-rel ated binding characteristics and

At tEndant 2B8Ff 82D HARTCEPBARE: by PP oM dithg “ahCi At att-
et egiRR-rLhdsentdie mﬁs’l@h@ogbﬁéSeﬁ[@aE&d thy h@@aﬂe@&%ents

taught herein or having the property of binding to
&z idc 8P| {her et edraREitbBaye F tagiert $henmofeb ¢RIPOnent
be wgelubpastt Py apewWdsC ook geul @sua1The rantbi- L86G netal
cl eavage fragnent anti bodies of the present invention
AP PBEsed to treat patients in which a di sease
char %t ehbzede bﬁ’héj'}%‘%ﬁ%%ah:BQHC§glPﬁﬁ§r%%ln)éttb9 SbRAYALE on
of 1gG In one aspect, the anti-I1gG cl eavage fragnent
@nttitsodingsn a9 be? (Ed aPg er BEE P e RIdetdr 15 unREP T ated
1.6 anticbady b raghmnt.s whiceh r g1 a) %atsarlga%‘brﬁ%g’céé Ctherein,
bi ndi ng capability. Wile having describ
@%v%ﬁﬁﬂéﬁeﬁna@@ﬁ%ﬁdﬂmt@ﬂﬁﬁveth%t@hﬁﬁﬁ¥W§ﬁp§ oTh@he
ﬁWfJHar%%nV"bM P§ Jééfoi '%%r f%§C£ °§l‘;¢% 'f'lcta%%NkQHPéM F the
exanpl es.
Wo@mpmprbm%cﬂcy@% ooSf thanalmp@cg@ h@é@yl@halwﬂlmh is
o) a
TR T el bt be rRE) - et 581 dersd At hogent "erePy
@mzywhsasgohpasiEiqnﬂpﬂa@cgomatl@ﬁ&ﬂ&uﬁﬂpp@mdomep¢1d@se
rqtease y | oyl ny dear adi ng. enz

¥§§§tg%§c§uée %% \Ma%%gtgg e%ydé%ééﬁa%bigé?’ Qﬁﬁ%(ﬁay be

IMHHaﬂL@MaIaant$bodyxn@npﬁastng %e$ﬂﬂﬁamrlg@theavq chitor
s contacte roteases descr]

S P Rt o b oer TS E T e ne gpreparation
@bnna@tloﬁragn@mtanuamdmntuhe sanpke§imaﬁngvabﬂaltnht can
u3|n the A Llent mcr f|UIdI Iab on-

LS 8o P erEle TS BPod: STng Fdl, Tl Par
ébnnﬁuﬂnn@ab andc BitoETyiSInC alf ahtan@suﬁosuzgmrzeampound.
2004%k'Ant|bod §%9§L&a%es Qb clonalnVe EEQOd{ S, Wer e
ei t her fulﬁy hene reconﬁlnan hunanlze AUt ne
suﬁpdmmdME$e®EahLHdednnw1me ehi aerie artdabodiresursor is not

ssessin nst.ant _donmmi ns _and hi.nge regi ons of
FRETTER R TSl RRRR) 500 Eh it R Rup B LS
gl logCeywheehfdi nds iamapat hogesns athfg;Zirodesulfurlzatlon

cytokipe) is a human/ murine chinmneric |

iy bBb s BRI T SRER SOMCta Py g ald i dered
tormiimt raad c Vb3 i&r&:—@@Rpgbaé&@ﬂe,htﬁmlMerédnhg&r M de
of the antlbodles contain a kapp i ght cha
PHOte G ETF CP BNz RIS A - NéFhB?jg %Gfenréjset‘ﬁeﬁ&l“e%%%t an

-2 MYP-Jt angt iy ecWiVPi Oy Wey aa&katl@baed fhOmM prior
Chem con International (Tenmecul a, ﬁ# wer e
et XPECEG b~ F At 170K \ﬁﬁutlﬁl%my %&ﬁﬁ@ﬁiﬁ n8F i
Beefat & itAPMR: Lal Bioghean Sasckbrego,iCA)1fles k6chr at
37C prior to use (Marcy et al., 1991). Reconbi nant
W%@Pv@lwhﬁ% \}0% 6BLHi AEd Gfer%rﬁlrl?&BCSS}%ff“e‘Frsbeneflts
Reconbi nant MWP-1 was a generous gift from Dr. Hi deaki
Nagase. Human pro-MVP-3 was transiently expressed in
HEK cells with a histidine tag in place of the hinge
and henopexi n domai ns. The pPo-MWP-3 variant was
activated by incubation at 55 0OC for 25 m nutes as
described (Koklitis et al., 1991). Cathepsins B, D, G
S and proteinase 3 were obtained from At hens Research
& Technol ogy (Athens, GA). The coagul ati on enzynes
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ImM for MW-12 and 10 nM for MWP-3; otherw se no
addi tives were used. Antibody concentrations were

WO 200291y 1 or 2 ng/nl and reactions were ini PCHUSH0$1§72092

addition of enzyne to a 1% (ww) ratio to 1gG

Aliquots (10-20 nL) were renoved at indicated tines

and the reactions were stopped either by adjustnent to

20 nmM EDTA (netal | oprotei nase i ncubations) or to 1mV
tatoacet af deifCystiaid)e ol atel8asES)otOrinkYirEapy d the costs
freezing. The major proteolytic cleavage posltlons in

tWEPQ%ﬁﬁethhﬁ% 9@%%%3%&éﬁpl?P%dst%ﬁ14§ﬁffﬁe OdehBf st & lYSt
B F @gment stbyd&tt\%? nala seayepst gt f o herpuskfied Fc
fr ment MWP- 12) and/or high resol ution
3§§eé§reﬁﬁttl%janalyses of the purified Fab _
(neUH&OQB% beLAStASR thla@shB) s R aRitk2ibeat Nepsdd with
G gl utanyl endopeptldase and | deS) fragments.
Tt afirentaiPont m%%?%RHﬁQEatéBaEsb%@ here AgPreapated with a
I SR odi 681 " FabrAArghiPeat £eNQli08Y hyResybt Sang A
|'1st of proteinases that were exam ned ang the results
Pienadd tamal YsH3 dfSHIHE pEPRAPYNPrieRicios sof Pr oF eersatiiag
&A&emgehgtlhun@wega@eﬂ %y@&@é@@&%ﬁl@a{égheaétmuty than
Several enzynmes did not fragnment |1gG under the
dohdivoreas uskdridhmn@ache HEth vn prdtieenasesl precursor,

el aldive %l§0h$tQm§£¥'%%hpeﬁaHgﬁqtuﬁh%.%9@95&59@§n 0il
descri bed were: MWP- 3, gl ut anyl

RTidopapt hadsegsn nietgataphitl fel Agted > seatfthepsiaaigent.
tﬂjllaisemt@le rMé/E 12 fcMVPch%s 1 Jemgﬂ‘gl{rne a%tqgﬁt(}tf_ss not
bi osi zi ng ana?yses of Ig ?ore and during
bm@@eohy@icentyn@ntré&tn@nthe@mﬁzeﬁ tdlafathmybresence of

[ erve
R e A O T R Gl
@xﬁqmmgmewehyyd ¢omEEch ioasen ahe6§wd%ﬁm0ﬁt@fnbmdzqumﬁgas
@P e%lsnﬁkgl Xce'f’\% Oé)a &Q?s‘é’agltgggefracgm g[e‘é‘alt‘iﬁ V‘@f’ h the

ubsequenty converte 0O a species o appro

100, RO DaerébfrﬁxﬁnantL@b approxi wred e WeQSaﬁEalon and

I e Fc | so fornmed during
?hesen% ¥ Ic%n(sfu a lWéE&FE§S§E|ght (35 kDa) gauged
by gémenhgdabcanb©$<i@1g@edthanfthhﬁﬂpweumesedfbyhehe
heav chaln fragmen acid se uence uhlch woul d
DD L1 T B1E [ eS1Hies - (Belheoh T osi U6 285 and 237" be
amytduAUQbIerbsdrbmaﬁnodIcemﬁbhedn@rumaxﬂurbhefheamgbunds
§$ 5) but cogsl en&)mnth t he féquent c%ntalnl the

PVatFon SF t e R RE  Ere Aonai h. ffe cause
ﬂmsanmﬁaganCEr@iuwnﬁa¢ﬁ~kg@ 61600 DOOnaDa)r iatcunaedi Overaded

BHoFREPaALE 1o G \ALERPH o B UL o S84 BT 1 des

1mnhygdbhssewmemdtnecnyﬁroébkbdng@st|1nu1uwe@eeg§®£mﬁﬂ

u der conparabl e conditi ons as described. The 135

LA R e

tumﬂdﬂyﬁm&bcrsh@aMyggmm&dQ@et@f2$mé@heauyobbﬁhnsjknnb&emum
| ower, hinge domaj n. Under. non-denaturing conditions,
RHE Gkt éF%@dF%‘t LR RGP nELF S hab &GP RPRCT T Hgéts
boL IGeIdt aieRpphysheal sHQpebki e6ch Stiedt as Prgiahiomd Iy,
Si ze excluslon chr omat ogr aphy édata not shown %
VST nt8bs 4t PaRdet AR presetttantdrgcapiPe ety re of
eleatypheneshst systeMgakbeus! savagadicagienhg of rdienent
Fc region (CH2-CH3 domains of the heavy chain)
SEpEratds froht e HedC1df "PhECBRG It e TFEIF eveHt t he
reduced size internediate (135 kDa). The size of this
species is consistent with a singly cleaved |1gG as
reported by Gearing (2002 supra). Extended incubation
of 1g@ with the three enzy resulted in conversion
of the sclgGinternediate to the F(ab')2 fragnent and
Fc. Anmong the enzynes exhibiting the ability to cl eave
Igd of the different nonoclonal I1gd -based
substrates t est ed, was a conslstent flndlng that t he

T o -
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The dom nant site of enzymatic cl eavage were

identified or confirmed for each enzyne including
woheova20M- 3 and - 12, human cat hepsin G humanPEINES2008/072092

st aphyl ococcal gl utanyl endopepti dase | and

streptococcal 1deS based on analysis of both the

carboxy- and amno-termnal residue in the F(ab')2 or

Fc fragnment, respectively (Table 1). Secondary

K} @aageosi bes yeiernhsersnedld nlﬁ@lﬂﬁie%a&gﬂrabéj:wns having
ext ended i ncubati ons cathepsin G and HNE),

(e. .
3 tPRds gn EBFPEF ALY Fe t%§g Carenaf t e iy é Og) eca\}%;‘Pgé5O C

sid eprlkotrbbey) ndigatied proteigmsecoredeiyiesyhtitobie
m nor, rotei nase contamnants in these enz

?ﬁ@ﬁﬂﬁ%& PBn%ll?h@“NNﬁ@IfgnéﬁaoﬁNEfdFééVé@éagﬁ?%siW?P the
dghravaanetiheeneyviausl Ynr 8RO $LGhethOr pREREFsor can
protei nases, the identified major |gG cl eavage
%ﬁﬁ%qqeoﬁ§uéﬁr%éb i tH 1gréei 663FYLeporseéd résufes example,
Qléb%a k984, &)r@f@lnﬁltg @ drgQQﬁDor@Q{dlﬁgn@t @J}rha s, in
Vincents et al 2004; Yamaguchi et al . 995).
Wﬁ%léﬁéﬁwaéefb%%l¥9%n§ HPFEEY S| ﬁ%@vﬂﬁhoﬁgeﬁﬁér and gas

@ﬂ@yUﬁ%mg“%BQs@r&E§%lD@§ﬁ% QQQHEIéﬁQ afitet 1P 8l { pe- 245,
gl utam c aci d- 246 anTﬁgij|ne 249 for MWP-3, V8 and

PR rregs pEEE Pyetyen e"Bi £ ef Ences livn l@PéH@%@e

PRSI Jd0R0dQ HQ&1&§W%QQ£3ﬂf@h%CHéﬂﬁeﬂgﬂ&ﬂg iascdetectabl e

using the mcro- cap| | ary él ectrophoretic biosizing

Sy em0( Agitent>0Teghnol ogi es). Longer incubation tines

Wi th thdré@am lAeS ahlow wepmu%%l&}%‘ﬁ(%%l% for

to F(ab')2 fragnents. The dlgestlon of

e d figr Sifllonut blee atders protbasesrrert ﬁnaéleéaaéscmif@rreng a
C L cy 1

e S REthaee B e S R S e e =

¢haﬂe&$vﬁ¢e@seenﬁagrlnyaﬁemwheatteavdgéhglb@grag@nbased

' I t resi S
e D NG i c R GnEbraane 1 oy Saf BTy 77
ddwiowdhl ePhe24 8n of fahursen abgGhe chadso@ntiobody ! Sever@lrtion

otel ved (€] .o e hi iLn,
y|e %a%ﬁ§§gf?5:%%hf§g§9uw$ nﬁijﬁgg%fggggég n&Mﬁér
m&qﬁdﬁst@spahhlampJMgﬁz@raﬂéyCJyéﬁﬁﬁg .2 NMampoof ntilger in the
| gG de dlng rot ejnase char cterlze in th S study
FS BRen PRosF LBl Kb Heteln cobet B 6 6e Sundint,
@ltefSirt esmpbuna$ | Bomratscoms( HNE, hzcaitdrwpashoml Gil M- belzﬁh,ose

in the Aumo nd heal i n nvi r annent Nyr ,
e T

¢Jﬁhﬂnln@mbegluﬁaﬁwlthyutap@ptodanpnlHde3b Gbothevynet The

20 [ian et 00i | akkers et a
mss&‘ﬁé gck" et" fldmle%@ Wéﬁ%\ 4%‘ klfééﬁlCSukhova
}eydrazica,rb]:998 swén Kerpennet ab. arcﬁﬁHiﬁc Yoneents &t any of
2004)) .. For es, it is unli t hat the
&t R b ST b Ratoa erhspbat T kst GRat hades ek as,
dd B ialoh tii | exd eskdrevyandebest gl gasather., thheéferal, the
el aboration is associated with the physi ol ogy of
SedsEOPECHE MatHi% WEFSLPORr Bt @ hakEs "Pn? gh%l?fcﬂrfbr
eswidranaentpovdeyert hel essd, t DesedihiH tiherapoes f i €d can
enzyme/ nonocl onal antlbody degradatlon st udi es
% eéa}tfé‘&lﬁhg?rh%ﬁlyidg‘%aépg not! riésistanent olafin
ke ekcpeal g neses Wit hapat endd alxdeldevgnge 0. . The
human di sease. For enzynmes that converted |gd to
F(Hb') SOUPRBN AR B thy)C L UPReM el @alAlgEY wer ENRY ghty tnclude
specific and self limting (unlike pepsin digestion
that reduces the Fc domain to small peptides). Wth
t he exception of IdeS, the rates of 1gd@ cleavage with
nost of these extracel lular Proteinases were generally
slower than that seen with pepsin under its optinal
conditions (e.g. pH 4.0). Proteolytic fragnentation to
F(ab')2 proceeded via single-cleaved internediates in
a two-step process. The S|ngle cleaved |nterned|ate of
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enzyne as detailed in the Materials; and "None"

denotes no detectable cleavage in 24 hours. Except
wob@ee209mli cated all enzynmes where human. The PEFUSL968/072092

designations are for the EU nunbering systemfor the

I gd antibody heavy chain where the 25 residues of SEQ

ID NO 1 correspond to residues 219 through 243 of the

conpl ete mature heavy chain. Table 1. A COWOSI TI ON

MSERUs bt HE CATALY Ha oY DREOPRCESSING 6k r HYBROGARBON

FEEDSTOCKS, A METHOD OF MAKI NG SUCH CATALYST, AND A

PBROCESS 0R L 651 NG SUCHSEATAL VST FHICGaTPeRt Pon Pel Htes

110yt iQinl ak-BPE egnat et FGORPOSH £0M rd rRlhod rohs MRKiM G ne
such a congosntlon and its use in the catalytic

FR/drBproressi Agiet Midicocarpbhd f Feddtockena Jegoep of the

st ehither r@@@fﬁle)flﬁne%ﬁéggmﬁ@qlﬁr{ @S?thﬁa@ﬂyt@ﬁeferred
sul fur concentration limts for diesel uel s, there

MEE- I5EERCr G bats F MOrttUB§ Pho3ePidh Gledust Pydf%cq”fl?fd“

e hndisotrgat h Hg catgl vst chosmulationstand peodicisule.
that may be used in the manufacture of | ow sul fur

di esdl PandievheflpriotiretsntOpereat fifysthet angartbyn tie for
@ard fiooksenhiethel hydnolr eahlng oéonﬁfc‘arnte%‘tnlncorporated
hydr ocar bon feedstocks so as to neet sone of the nore
Sigigigert 5al Fueakegicarnrensorssdi Siddess@derniy is s |

Pl 20n 2903381 71 7 nd Mydtos aPBLENS 31 @ dyedr QLLeALi NG, the
catal’yst is disclosed that is nade by inpregnating a
¥Ry aipn( vb bh&@/@mﬁﬂﬁ)lthéﬂe@b%o#%ﬁalchzd?dom’ongtslﬁmp]m to
doligpdrly Lieating d e LOPELGDAI S SupRor bt HyAlbver,
agqueous sol ution of a reducing agent that may be drie
dndrashérceaf fevnqi npraEgnated wie hhed:@@uppowl piL{ Qapregnated

F\(Qg{ NI [ a
2 té_rC])}lt ]%é’?%’]]_l %fpgégtég 9%2? o%ggcﬁagé{f% rPJ and
$wﬁ;ﬁwergr¢aaegdmsuppotme |I§Stuﬁemndr q:@@lalarﬂj: srt@mppdedlm@ exhlblts
ay ' T St.
%{h c%gie afc%??% &%&lmtt tg%ggéﬁé%e 6@%%%8%%&1(9@ of the
hypreegurdbnngia smltgxpdﬂte \Muphomtrhaitdfma@r bapivyl 41 et all
th et.erop ac IIo
A L S e R S R i
agatanenandssafifieditng tth@ fsopmathenetnmalalc@tyahwregnatlon
Anot her cat al yst f.u the d .
i aes G artS ot 5 2 e RereFit Redd dretal-inpregnated
m;nzhcnitr eatemgahydrﬂcarsbompbeeaist oitks tand aenel hodowcfgnated
Sr;ruaki n a%lg cat al C}/%E %l |tsoact|vat| on are di scl osed
P Phtent 898 The cataly st ila
@Yﬁpainer@tf thelmdmtzalecanquw umM&huahGnotnpe\/ﬁbdafes of
dro enati on mst conmponent and/ or TE b
ena |8ﬁt?ﬁe% Scoor?ﬁoﬁSnPr%%dea pSOLﬂ fHP %ﬁt%l?%‘i ng" ¢
mjg]am ericanpndney@ddhidrivee atke. i Tieomparat-edpasdndtad her
whi ch has been contacted with a tro eum fraction
OHgAHitC PG aiat UScatla?l &%e?s Tat®d Wt AORYHTr ogeh that
Bidihete si aulianeousiaravirtd enaafieridsie thaaokpesatirition
of the organic liquid (petroleumfraction) . In U. S
terhirantt % 509, 291 is disclosed a catalyst and a
pr ocess ikos&n sulddrdbng BeLahal ¥t teompesntien thad the
conprlses a hydrogenati on netal conponent of either a
G0y VETPHEt A o de G BUy Ve etdld, S6FP bt 1oraHa el
SH S Wbt CONt @tddag a0k gadtirttaddi t b aneruhi chudlasnbi B8¥ing
been contacted with an organic ilqw d (petrol eum
FHRPORT € bRt BrE Ber n%x%ﬁﬂdf i“88d.C- TREoriydfisE P ui e
ensures that the catalyst is able to withstand the
treatment conditions prevailing during the actual
sul fidation step. The sulfidation is done by
contacting the additive-cont®ining catal yst that has
first been contacted
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with the organic liquid with gaseous hydrogen and a
sul furcontai ni ng conpound that is either H2S and/or a

wW@orepona t hat i s deconposable into H2S to pr oRCTIES1008072092

sulfided catalyst. U. S . Patent 6, 329,314 discl oses

a process for the activation of a hydroconversion

catal yst that contains a Goup VIII netal conponent

and optionally a Goup VI netal conmponent by

dafpregnatbagatfie eat @hyst twket fetd uing rphasesPpetupbeum

fraction, a thionic conpound and a nitrogenous

YR aRdL Anderec EPeai s pecrfled? L ohdi #FONSOSRYS Birably.

the pyieg ddpddnotr @add nercakabystgocant aitis understood

additives in order to inpart certain benefici al

Propérei €571 Hhd teRey1 bit &R WRPRTHav &S REBEPOTHt ed LATDr

tdemAhydrosanhen cakl o Prilent@ohbgiterpetrbvaté On Yy,

contacting with a sul fur conpound. There is an ongoi ng

neadated Y i HeP idprovetegirérractiVi B kyafetrehiitng

CatRlMshse ANdHt r6ARe R BRLH gul @r kyadyantageous to

find hydrotreating catalysts that do not require the

use dfet REvarereherid grvéaladdPrevestqat syPgerttpaterial is

Prond.de 1enhaneedh cal alyti qaRhoPesd iLs toThereihs also a

need to find nore econom cal manufacturing nethods and

T9pridved RethddReoTl demirearphgd nsRtstite SRICARGL et A gt @

SO A5 16LQ PRAVEAe Galaliksts Bavi ng,bet teract ivbtysthan es

catal ysts activated by alternative nethods .

v 1l §he pdoisdarttied ~anpoaposiad cvrpkat teohprisles

ShUIRPRE! BREES| Ala CNLALRI 1Y dodBLAl. couRaRent of. & ror.

netal salt solution and hydrocarbon oil . Another

Brbddilnent &Pss$ hen i ipremftiove conposinddomscohpr Pseserage

- t t ekl t 1:S 4| i i

B JoTRagh Parbiish oot et o RsEry K e o 6

tdrareeaftvee tfedt2dOwifbh Ayrlrogeh ofAfdoykouranottheh can be
' j nt.i ve jti j

SRR TR, B D08 A MY D SORMREE, | RrBRELERE: B rore

ehrpethrretlabsi ppregnateedhsuppoet ermperiral) hastaplied by 100

vol at.i|. cont in the n f from3 200w, %

T?%?ﬁﬁﬁggﬁheYe?%&m%EE“%éﬁé%dggggmﬁé?%g%Pﬁ%?ég%%t%%

supEortedndber tiad 1G&I iafprtégndtedd wid the lhyidpoegnboad oddpport

The af oredescribed inventiv 0 i t.ions,.my.,be made

Té%%ﬁfﬁogosége%%Yggﬁﬁggﬁﬁeﬁ?sgggpgﬁéﬁTnfeﬁ?i%% et had "9

wdth ror€esuet, efmbodi Irent. sconpt b sitng % .ndhepdratdngetaal -

net al -cont.aining _solution.into.a suppart material t

T8 et R T He dPhiGr At e SupETIc marBFrars CaRd'Th the

hyntardqeabeni ngl hydreacdrikendesbtritdd Isaded n.

met al -i ncorporated support material to provide an

of | - THEoP BOF & Bt EbBasT I PERO ARSH st BSRBOAPHeRt Bre

iherdtivenheyebdet ot eQnphicses éapyiegnatd Ag aiswppeirth

material wiith a netal-containing solutign to provide a

e Bgndt B8 SupPOLE RAPBPFal: Kyl RGOsard Lt is che

detiale bRpeegpat edfsdpperst omtee i alvdra ilbemevet t heref moms

at least a portion of volatiles contained in said .

et diHPRpPEgRaT €O SUSEar O ndt BrT al v e g o vt der W tO

drieguwet ah- WApsiegnated suppetivaeder iial shavi ngy aa

vol atiles content in the range of from3 to20 wt. %

RX9T0%Ad T REDTPOT atishy ThydPBEAr Bt ot At 625aPy Hrdked S
setialer mphegpated sppRdtrorBtBsh i SAmSebaatbll a
significant portion of its pore volune with said

hydr ocarbon oil to provide an oil-inpregnated
conposition. FIG | presents two plots of the weighted
average bed tenperature (WABT) required for the

hydr odesul furization of a distillate feedstock to

yield a low sul fur distillat® product having a 10 ppnw
sul fur concentration with one plot representing the
result of using the hydrocarbon oili npregnated
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conposition of the invention after its hydrogen
treatnment and sul fiding, and the other plot

WO 2@eex®mn i ng the result of using a simlar coP@DEB1008072092

to that of the hydrocarbon oil-inpregnated

conposi tion, but which was not inpregnated wth

hydr ocarbon oil, after its hydrogen treatnent and

sul fiding. The conposition of the invention is one

MHpEdE 1itS opaebh il & Yordsebul ai Rydheygatakytinent that is

hydr§¥J00e33|ng of petrol eum or other_ hydrocarbon
deR¥CAoF T the oGSt FohM ot THe Y nFeRPPBAdi s one

Whi CRrHieS hgaRYgE | @Je%tkaﬁéntthent:m@émpdma by dr egen Qirbon
a sul fur conmpound, or both, into a cataly
?%ﬂnﬁﬂﬁrﬁﬁﬁﬁtﬁ%v??@??ﬁ%ﬁﬂoéuF@rPygﬁ%%ﬁﬁtéﬁgpﬁPh%re
éwﬂﬁgﬂﬂﬂn%shyaré§%%|Ewd%0@%998§§tﬁEb<ﬁad@ﬁ ?OGEQQEEUy to 250
feedstocks. Is a significant aspect o
ﬂhv@ﬁ??@éa%%hpdgﬁiP&ﬁrPﬁ%¥b?%éﬂdsémﬁFeﬁﬁﬁye%fU¥%eﬁltlon
1y RiGRIseRr LT i th pddigdnVessi §t NOth fEQhed b At RELler

to provide certain catalytic pro erties including a
SRIRABITY TR R Bt i%AN9E. CAndtaer 1 Henéf Fei afo f €at ahe: ofiost
EE%éﬂE%Q@t'9He'§y&f8§eﬁ'%%eﬁ@ﬂ@Q@'%éﬁﬂéﬁ%%%%eHQE need,d o

e calcined or to have sulfur added to it prior to its
Mt rentt TPt 622 Ced6t 8P0véssel or within a reactor

syst emef 5rH§§1d&kéiﬁ%ﬂéy@EogﬁéUﬁ}&%dééﬁ'o@ntQE aseous

hydr ocar bon feedstock. This feature provides t
paradrdgirar ubedetn ttisf hyidgaoen cematynerred@@eeggeeﬂ%ﬂilry can
Gosts hiatagre sSOTiAted i th MR ACLULIREB, from 1.5
treatnent of "the conposition, and For
ksedfo 5% SRtu aedi verstopraéehedsy i h%tonyﬁebdrat@aﬁalkgﬁei

I | L0 tly i

S B e
idtdwaasmdusoderwwmﬂ'nezattl @hecafatwntctcm}eds teinpasatuire and
SOIPOSI LORAOL Le SV et ARoL U LR Bl 0% 340" BYoq 1o

nproved procedure In e sta i
hWﬂrKamgeubfufrq®I@(ﬁ1huaaet@p s@@tmﬂuxs, Ehe, conpbsidlilon
fle LhRLQUENLLON NG Udhe BoSuRROIL MRLen! ghLhAY s
|nco ted therein or |s aded w af
I@@nqmnermti mpkt chre S mb lyan fbemcbrivcemsedtot (SOahoretal
Conp%qu(%lt hat h SthaeCthl VI to¥a ?(\é\@rcgsl tll?[le rca%g#’,g(til c(::omp031tlon
hydrogenag orga |c arear conpo nds o
aﬁﬁunwutseashheeap@maanyd @mthnhy&mpdeydm@@eeelﬁumezwﬂungwany

of hydrogar bon, feedstocks, This. supnart, material that,
contains ™ Teta conponen as |ncorporat
twﬁﬂhydioaydroc@atmﬂ1hydrobarbher@imkqmprﬂgdetehecompos1tlon

drocarb |I-| ghat ed conp i on of
e BT aT Rt STIROR S PRI HE eRUBRPTge Which can
ménHyﬁyo@eansﬁaﬂldénﬁHWaseoapyuﬁﬂlﬁhﬁﬂ.esl@ebgapbsabm@(hhto
eri al t |caIIy used to carry .catalytically
e b A E SompuiRh ShoLeHREr SRt S ERres  Sbratie
1My rgarinG Exaﬂlﬁlé@tc&fls@b& tBebhises &l lMiddaposhls Carclude
silica-al um na, nesi a, 2|rcon a, bori a, tltanla and
B 5GHEL Sof Caty PB?“%re Bretdwdh sPhSF gani BOxi ges.
dhewref eieedri gor ganisy .0xiges posrdiseliy) the sulfiding is
formation of the support material are alumna, silica,
519 aNGH Ra %?fbtaprﬁ%%tf@r &5t Rt eufen 6 %tﬁPeF%IP?%%ltlonr
howev efui ths1al sl Aasi dat ibhet pegpadal ic@Mmdek i¥aE| oksth a
enbodi nents _of the inventive conposition, the netal
REMBITERP of SRt Lonpdsit FERTMAYS be Ci%&&%é?’é%% $hto
the support material by any suitable nmethod or neans
that provides the support nmaterial that is | oaded with
an active netal precursor, thus, the conposition
i ncl udes the support material4 and a metal conponent.
One
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nmet hod of incorporating the nmetal conponent into the
supportmaterial, includes, for exanple, co-nmulling the

waeapporeidaterial with the active netal or netBCT/US2008/072092

precursor to yield a co-nmulled m xture of the two
conmponents. O, another nmethod includes the
co-precipitation of the support material and netal
conmponent to forma co-precipitated m xture of the
Suppor tompbend al Tenduretal cepppenends t@e, hiyBrdcarbon
referred nethod, the support material is inpregnated

47 & FBPaPe cHMPOIERE CUSPAG AP B e RAGWAC 1A= 1Y,

biregRat Il@ntg}simd@ SUeRad8eh NCh RhaMo1WRkiNeSSti Dlates
i ncor por ate the netal conponent into the sugport
Rtterdtdl Proppecdsihg e Irfpt eghista e mBehoact o

I ncorparabect bel AetalataerPeReRtnd it -dre tSUAPOLEe those
material, it is preferred for the support material to

Tﬁ%@bﬁﬁ@dlﬂﬁtéoﬁ'Qﬁﬁﬁéﬁvﬁéﬁﬁpﬁl%fC%ﬁb@F§ﬂﬁ@ Bptal

LNV GRAILE BXi dge MBE&IdRN %BQaEQ@fﬁ?ﬂﬂd@érb@ﬁd@Q1Mﬂth an
active nmetal precursor, preferabl t he

}Wﬁﬂﬁgﬂ@éﬁﬁoﬁo@$o%%ﬁ?fghéﬁeGhBaFt$ fé%QQQIfOéW aguRbBtAL LY/
Sl Lgtdlq&d%gat&%@_lats@e ttowgwﬁ {ifie supReEh BP&&tfédi'
containing a netal of a nmetal salt solution. To form
& staped partimreeIehed Aergant el Uxilde crRatesiad ,with the
whi 6 RIebehall ¥s 18, ivhPOWHEE £OrMord S 55 XA M4y o,
water and, if desired or neéded, a peptizing agent
RrRIG1E04 Vi ﬁa@m 1O F6r fPad#® XCur eng hatogarisdeshped from
08 0cap, ag@h orer ahe, hiids ¢ gb%@aﬁb&?fféé&%t@c&t HB&t is
to be in the formof an extru | e paste suitab
mtkm@ly@lmotmmt@d(tkmdm ghparetel e ashicols iagn bef otfhe
v shap d
N Rar SRR LR 2% w098 G g RORgp B £l ene
SUbbUﬂaaﬁaper¢@mdnﬁuﬂhecanvéﬁttw@ COPES| thenprodrsss
PLelEnably, hS, a,5Nape! epﬂgaﬁl_»éﬂc actol l%'p §8rme 1 Ehe
|norgan|c oxi de materia part fe'i's
$ulﬁyﬁum@dere35anﬂaatiwmyphngheohywioqﬁnsUIhatedahydrocarbon

O LS T 0C P UT BRI, Fr b 7R BC Lo i78 6C " a1

tmstramgef efabtw Trigm 30 0C bar 150rd© rabAft efrdmylrfg bar
haped rticle is ned und standa
ﬁ%fnatlongghdm??% §E#%a€%%§h |n5T§%e a tolé?nd%lon
tenpéﬁamutedlabwha rargefothériome50 DErbeifed BL the
foecaq:g) % o) [ {pHSOO Q etdOCSOOo%%lo an tgosgnve tion is
era Py f1om 350 0 800 "rife calfcihé
1ﬂhﬂped.pantbeleﬁx&ntehﬁ%a a SHH&H@E sarsgan deter iy nedhdned

t he BET net hod 0 ASTM t est net hod D 3037
TG P Ongs IR St re el M thusTae0 Rerg cire - In
fefanalley feom b g tiondPOotd@d ;e ,anthe IBSttor system,

referably, from 100 n2/g to. 350 nR/
el ST A PR (et BN B 0P bon
Partirglreghsted thepdangenef £ifom oidr02004a heatlng step
Preferabl% from70 to 150% and, nost preferablé

48 SE2 ! eTE%m%%?aethﬂ QiretBf THRCIH &Gilfed"EnaY Jaocarbon

@miﬂn@r@ghgte@ thpdangenotoht @My T Heelkdnt On lpde®L/hion

referably, from0.6 cc/g to. 1,0 cc/g, and, nost

efdCanh ro?FEﬁﬁ?ﬁ‘fﬁiﬁ-%uéf&Q}Eﬁ %§§£§ Pﬁahe?éﬁd

PRICRIA 0oh0% c 8 td e Aot akopes &1 v msohebh@ngaé@med
shaped particle is contained in the pores having
prbcrléld(ﬁsaﬁﬁiié?d@@efé?t M Hh&Re35BF A0 ﬁrh@f é‘ﬁ’%P?enT%%%talmng
than 7.5% of the total pore volune of the cal cined

shaped particle is contained in the pores having a

pore di ameter greater than 350 A, and, npbst

preferably, less than 5 % . tPhe references herein to

the pore size distribution and pore volune of the
cal ci ned shaped particle are to those properties as
determ ned by mercury intrusion porosinetry,
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ASTM test nmethod D 4284. The neasurenent of the pore
size distribution of the calcined shaped particle is

wh2009/0309%31i t abl e measur enent i nstrunment usi ng BCTYUR1088/072092

angle of 140 with a mercury surface tension of 474
dyne/cmat 25 0C . In a preferred enbodi nent of the
i nvention, the cal cined shaped particle is inpregnated
in one or nore inpregnation steps with a netal
gomanent HSbAGnONE e dTBEE raghe OttSe £@lckiti @88ditions.
contalnlng at | east one netal salt wherein the neta

¥ I pec et 2 66t PONtiS Mifirecerbe ngt &l or
ﬁﬁﬁﬁé@@la&%ﬁahorﬁﬁ@§wﬁﬁﬂ ithesnehale iRt s 868 Thase
sel ectedfrom G oup 6 of the | UPAC Periodi c Tabl e of
THeE W ERERPENEely. LR HPERPENTE (I LR PEdeRbRTE MHTein -
and tiungsteReé M joad t@a@URSe On ath 3 ehy bhe-LPAG ning
Periodic Table of the Elements (e.g., cobalt (Co) and
FERAIEERN) ) 2L PR spHEIRs nEPY R E sh 98 JESPEREN et loved

gPmMeneRtat FRIct he GnouR 2oapdudd, melals st hegpeial,
salts include Goup 9 or 10 netal acetates, formats,

€1 tFlattés, a6%ivesy ?ﬂﬂﬂﬁ§xPd@§0d%%wkﬁﬂﬁﬁ4§§loﬁlPFa@es
é&%ﬁfﬂﬂ%%e @QQd&M&:@ﬁjﬁQJ%otB€B§9f31mﬂY%rpr%E%rﬁgﬁ—&ﬁﬁa'
salts are nmetal nitrates, for exanple, such as .
HIRTSHres egf ﬁ@%RQﬁlRﬂoﬂéobéﬁtdl%@uiﬁﬂ41eaFé#th@e{?¥ﬂn)4?
Eﬁgdﬂf%edt@ﬁaﬂﬁéﬁé §¥E§é%cbn6kugﬁeCﬁ§&%&d%r%%hablPxé&ﬁ%élned
or sulfides . Preferred are salts containing the G oup
B fetcalPoand ambi rRdpert sathrasl dmvomidupncorporated
heplanlybdale angammniundlml Whdale: The accive
concentration of the netal conpounds in th
¢arlegniat sohesof wan orenitecsebedt eeh S0 cas th@hphmr@@rt he

e [ t he
|nveﬁfﬁg%E%2E %g?ﬁ?%ﬁg@ﬁgpdgﬁg??%ﬁ%%ﬁg %8&§9€%$%ne of
d¢&¥&ﬁﬂ@p@ntan@t@xmtﬂrunmt@hah|@hU$¢mﬁqﬂyma@uslsa$ut|on
ist [ e 0
to bal Ador Borro s Bt R o T ob bl (Tpar o
¢QMﬂha1Umpnhoa n®$ahﬂﬁﬂnp@nenaftqypﬂmakhwatmhet with

trati.o | c nd the | L
S P 1 o MR Gt B e TRbt gt e pere
imtuhe h?ﬁeoneeatlm@nﬁbmwdobcahEOSu@ﬁﬂkﬁonaserTais catalyst
having.a getal gomonent JLacorporated Lhoreln By
d%ﬁ%n upon he"'? app 1 cat i7on whi ch 'the ﬁy%rocarbon
mydmkknmégnanedtnmnpdsmWﬁmncafb®Meﬂ%nMEmtken &sdto be
SSE et onet ThS RESLE ST AnG® 20 et o danBheRTCALYST for
wsee.in ¢@bahydc®dénuﬂﬁﬁrlzpteberablqasuuhiheb fea@stmhks, in

resent in the support nmaterial _havi i ng
DTt | HEST Tor ARed TRerai T Fir P argdnEs: it 1ate
pangetofhafiom H. Sumtur %Dh@eﬁ@r&tloﬂéqf preeternbhyl § rpgpnw,

15 wt.. %, and, nost preferab

Srafiarant w55 thiaokd ERE G Boy B B CCBHBBNent LS
théhzaﬁﬁhybdenun1or tungsten, preferably, nDbedenum
can he present in the sup Eort mat eri al haV|n%
conporent'Si AEYF poreted % A Péﬁﬂa‘fho% dhsuRy ﬂci”ﬁ%on oi1-
Trangerefc ehir e8So st ior% ©ee50rubly Yaseprief ar abl yydd Oﬂ@eai

w . %to 40 wt. %, and, nost greferably, from12
YRR BERED DO CAHY alidv 8LFET cfe‘if%&dgﬂtltﬁe]?%%]fﬂqﬁ“ and

§oredde aretakceoppongntve, ane based-1y tthaedr yusuppay t
mat erj al _and the nmetal conponent as the el enent

PEFRGSESSUsE 28 hePTact U4l 81 i BE T He Theraragbrpohatstock
To provide the hydrocarbon oil -i npregnated conposition
of the invention, a suitable hydrocarbon oil is

i ncorporated into the support material that al so has

i ncorporated therein, as deskribed above, the active
nmetal precursor. The hydrocarbon oil is used to fill a
significant portion of the pore volune of the pores of
the support material, which is
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al ready | oaded with the active nmetal precursor, to
t hereby provide a conposition that conprises a support

WOoreoe2@ii3 cont ai ni ng a netal conponent and hydPCUES190$1072092

oil, that may be installed, as is, into a reactor
vessel or within a reactor systemthat is to undergo a
start-up procedure in preparation of or prior to the

i ntroduction of a sulfiding feed that can include a
sl itdipigaagentaora adidnecatbon deeadstireek cpatadrd ng
a concentration of an organic sul fur conpound It is a

STRIAXY EaAt PASPRETe DI RECPRVERL T Y1 TS (e sEpptieu™

federd aliskoadede Wit rariaet kveo ety a%rrr@@%s,@ﬁe | $t not
cal cined or sulfided prior to its |oadin

?%%&ﬁﬂﬁeﬁ&ésgéﬁs%?r%y§1éﬁ@fé?nﬁft??nﬁﬁ§“U§goa§3éx)410 C.
Ty odespbl-urizad i on %%@b%%&a@é’tlﬂlrﬁtaﬂ tn@aBobeing
sulfided, in situ, in eIa% ed i ntroduction
%ﬂ%ﬁqrﬁiﬁrﬁﬁoéédﬁﬁ%am%ﬁglﬁeﬁéﬁ a*%%ﬁefn§ﬁ§m9&?§y0f refinery

gescisbedcNBEQOVEhe Iithchaschegn et el Rednt Rato AMiadle
I nprovenent in catalytic activity is obtai nabl e when,

Pratorl S ehyar bedh iedoREnt uaNG: St Fiadiend het RePSupiger £

il aféf%lreh@@gegoﬂltrmbtﬂ%g@m 5¥&n ned alkeQro%%Hésoﬁei’: Stuel,
filled with hydroc on oi [. Thus, 'not onl y are

Jeﬂérhtaldﬁeééén@h%c reteficr Sidal oy byiesielnPnat i At e

é%ab&ﬁﬁ%;BQEliQQégr'§&Mq%@eF@@Séi.ﬁ§§ﬁﬁJaE%Qe%ﬁ§£% oil,
calcination and sul fidation of the catal'yst prior to

g elriogsprgkanddigse, L adesal See aprife ract ifeedehear yatt the
i, ohtalngds: 111 has heenbound, thate tHe ,SURBOLt s 4 middle
material, |loaded wth an active met al precursor, that
Mﬂé@ﬁel hpt egmatied bt Kiashydrockiritorraoice $6l fowed:bout
Yo treatnesd opi th hydrogen and, thereafter, with a

q fur conmpound provides a hydrotreatlng catalyst
haV|ﬁ@easgﬂéate¢0¢g&nﬁn$§sahfgf|t@ﬂ|mmﬁddetdvstyllmah

e or erial .. | n ti. I
i R T e
ﬁyﬂn@@@ﬁbupwatdlprmnﬁﬂtmthydweg@mtumeaEwEanfohéomed
Ryl LLEAlImnl o ] 8.1 D 0B (O k8ot sulsur

venment ‘In ac |vf} Knhown wit h°cer

amd|Ehalte©aﬂze@lQWEuoﬂIm@epdeSEnbbatﬁ ﬂda@shydkocmwluﬂlve of

' ri ng the heat droc bho
@h 5?#€P§gna?%ou%%npo F?Fagﬁyh t% §¥ésgﬁceal?tlllate
hy{ﬁanyam gastpe otrecdrs itvke pacteve tat al st feirt esndemmation
reacting with.the gen th ventin actJve
1) g%% &%ggada{lon aﬁgcﬁ1nter|§{&$ﬁﬁf §a33ehagt|V|fy
tﬁSSMMWheBhydrn@fwkﬂypumdllgsedhécsdﬂﬂdr tchecpotestiofn is in

R

pspmt )ur enaf, sospottisaingt, promi dess fwar. 2t hesbengbii)s @s 1.1
descr erein. Because the hydrogen treatnment of

T poPE HRFEF 1 At CaE PeTF Dec At RO g RS
metailn preeuesenl and odnicehti sfthd efh i liBpeegoadetbck are
Wi th the hydrocarbaon oil includes exposure thereo to

P JA¥E6uSOHP RO PherE e dital RFAGLhY dr gt @ dlStlllate
temmeiatkube mn@h@glym\@@@@hyf&@li&ﬂ &@t,llﬂ@t@b}t):&bdhd‘d"l%nd
maxi mum benefit fromthe inpregnation with th

MRArSEErE8h BPTROVTE BoRl R tehpet a?tli}rfélrsﬁéaﬁﬂdafb% which
Sacdrd1hat iht1paedowgaranthyukesahpsuridy .t he |iquid phase

at the contacting tenperature of the

hydr ogen- cont ai ni ng gaseous at nosphere during

treatnment therewith. In terns of boiling tenperature
range, thehydrocarbon oil generally should includes

hydr ocar bons having a boilin% tenperature in the range
of from 100 OC to 550 OC and;’ preferably, from 150 0C

to 500 OC . Possible suitable hydrocarbon oils for

i mpregnation or incorporation into the support

material |oaded with an active nmetal precursor can
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i nclude crude oil distillate fractions, such as, for
exanpl e, heavy napht ha, containing hydrocarbons

whikioeny13 per haps, in the range of from 100 0CPECDUM08/072092

0C , kerosene, diesel, and gas oil. Anong these
distillate fractions, diesel is the preferred
hydr ocarbon oil, which typically includes hydrocarbons

having a boiling tenperature in the range of from 170
0C t an35@yBCocadien hydroegi-bgnaoéd Scdmfpdlsi@ién of the
particularly suitable for use in filling the gores of
%Wﬁ?%ﬁh@ﬁopﬁynﬁ?e?WEﬂO%9§n€§|ﬁlﬂ@r%.?ﬁn%ﬂy S8rpBRent reactor

{@éﬁd%h@keﬁwvg@éaoth%ohlaa&tﬁﬁ@ 14 %lil dtat gthevatives
vated contacting tenperature of the

Ry dt dgencoAt Al by FESES0S K atHB_RphBHe 3dFi ng t r eat nent

ﬁM&i@sﬁﬂfu?h@agﬁ% rable tobseli psad QfaUS@casgthene presence
% drocarbon oil or a portion thereof are those olefin
¢

MPEFRES " hav e ngl & ‘CHB6A RERBEIPH T Er SPHaR e ERidhre -

generalilvp bavk ag: & £ankeanpuaber; idy Jde i angec 8f 2 ffQMped
12 to 40 carbons. It is preferred for the olefin

TOMFEENdSPPOF 2 b5 a3 HeHE Shy BR O caY Yot <oi IS b6 T hed t s vSt
bpﬁé@é&& feam 24,18 38 %&Q@g}%t @@@,smm Rr @B@rﬁpéﬁferred

the carbon number is in the range of from16 to
%%%Bﬁﬁssy$ﬁémo+%fﬁhﬁ$IWQQCBelPﬁl%@ﬁ%uﬁnﬁ%%@ﬁeb@ﬂt%f the
nonsliell phe, hydr acarbansy suchi@s; alkanes QL& 0MaliiGpeq
sol vents or any of the above-referenced petrol eum
witst id [FepetPrateddnisilefudnans,; $iedvyeanaplieRd, nozzle, for
KELOENEnULASChs o AN 025 cbliocd D GBRY Bhe LhEOLLMdLser,
content of any hydrocarbon oil aving an ole
@@htaerneapif,oab@ﬁél@w out¥det m@eEnsi reuseEr tai Ani ast rrEs,
Si I h o] [
]T% ng)grz]?gm Eggcvgle él%aw%gg AL ]gfa’[&%% d%fklEQnPaé’P A
tﬁ@ﬁﬂaﬁ @gdzccaxbon<%rodﬁhe oketha worpoueds spayur ncl ude
lefin In | with multiple
Jﬁ?if% %Fgé%%gdy(ﬂﬁgptl%%#g?$ya%&£%%able ol efins
for e asdth@e$@¢ﬁunxﬂa@@nnoptogésityEmemwémylopezﬁtﬁs at a
0ol efi ns w th Q
&6]B%k%ﬁounal%%?%%{Iocate r?%sur Qat%ar S %)E}Om
@ﬁ?ﬁomP@haﬂﬁOopsrhetmiéﬁuﬁ8@onbmuﬁuxxﬁmsespecpa¢fgmably
ref d dr r ban 0i| f al ol e
&}ogggbkex ?e% %égthathﬁave fron1@§% 8 2aﬁgl hore
zaite)ﬁw:a}hﬂly mbrec @8 A p&et (800 apd o) NpoBaAt kasperasof
the invention is for the support material having a
QQ conponent incorporated therein to be uncal ci ned
and mor- stbtbdedu when ziatt iba  rapeegnattethpatrthutheis

A ComiosTt PBh ET0T 631 1280 By et ‘REGI g 06 BEPT oF 72

the pabﬁéfﬁ%lyn1ﬂﬂbmSIBﬁlﬁBtE@@ étﬁpﬁ;4n@t0cnvn£DVer, and,

9% FRGBGNAL Bt CEGSRL ol 4 T B Y Mer Gl ol bl - a”

hydﬁﬁg@ml&éaatmamknan@fsuhEUﬁnéigéﬂﬂﬁﬂnEeatheege@ﬂlﬁndumse
catal yst conposition exhi bits_enphanced catal ytic,
ActiRA tl;rfveégg‘é? Y HE GTE6F p Bt AT HOM T HRE ﬁ?é%%ﬂa"r]t%h of
oid ditattibe supperd, mat ar valafayi ng@ ifetabueonponent
|ncorporated therein, particularly when the netal

il s %%ldjé@os%l&afﬁecéﬁfbbkﬁﬁ }??a?téaruséﬁnfﬁlca“tly
hIGHQORALEOQE US| NG BN t3quaadScsotaltd el almetadtsal t
(rmetal -i npregnat ed support materjal), it is inportant
$ D iCs CREPAP L FigtegfatCed t8tippott Vﬁﬁtlerllﬁl gD bRl
dried so as to renove at |east a portion of the
volatile liquid contained within the pores of the
support material so as to provide pore volune that can
be filled with the hydrocarbbh oil. The
nmet al -i npregnated support material, thus, is dried
under drying conditions that i ncl ude a dryi ng
tenperature that is less than a cal ci nation
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tenperature . It is an inportant feature of the
i nvention that the drying tenperature under which the

wa@leapp2p9si ep i s conduct ed does not to exceed aPCT/US2008/072092

cal cination tenperature. Thus, the drying tenperature
shoul d not exceed 400 OC, and, preferably, thedrying
tenperature at which the netal -i npregnated support
material is dried does not exceed 300 OC, and, nost
;pfcﬁflefealiloy, cbiga £ iRy QBP@EaiékﬁlﬁlﬁtQE%)r@@bs@X@@@fﬁ’er?a&%res
It is understood that the drying step will, in
@Eﬁé?&Pveﬁea@%ﬁﬂﬁéﬁé@eéplﬁﬁﬁéFa?%ﬂberatures than t he

af or enentei eReda t empenativhesne addst {yRitcaltb¥astbex is
drying tenperature will be conducted at a tenperature

FHETIRE FanGES of 106G O0E PO 45D DT CNTTHE BFYFPYS ofS

e mmtial sLPRr g9Nat ed-sBROK 1 NRE &Y IRlu1s Bpeterablocity
controlled in a manner_so as to provide the resulting

HrHS0 Aot Ahei Aprey it Fo8uPpdt thFmt B Hl MHavi fgea term

vol atild @sueont 8phcd Rat des tiyn, Pas ti £ e re@nRgenedhe the
vol atiles content of the diied met al - i npr egnat ed

BUBPOrE it et P ab L SHEUIYd toe 2E ot + &t | €t §éSFﬁéiaF? rpglptock

ot exceed 20t . + Adi@on TRELOE 1 HR%%tQOe'ﬁP%éé§$

is defined as the percentage wei ght |oss of the

Tt dlerahter disidthoyurect poaite fif gatenjper aterte igred

ﬂ?%ﬂ@@f%%&téoQGEé&QtRJw%%@thHéSdl¥@uﬁﬁt%a@e9§stock is
represented by the following fornula: (sanple weight

Pefroree! -eXposnret ¢ sy Saivpl eswer ghite afanerc expbsem ey, 05 hr™

il ki edihe 100capdofl] vided by (§2TPLe wehoht DEROMGoo:

exposure) . is preferred for the LO of the dried

@mﬁﬁﬁrabﬁwveén@me@i%dppérton%ﬂéﬁlal to be in the range

of fragm 0 9 ggga r r

fronﬁ%:ﬁ% /gf%f%%yi%) Wé é%%% dregggﬁ%F I?%%ﬁé%%%ted

@Aﬁﬁﬂﬂﬂatﬁaﬁeeda¢O¢@ ﬁquuhhereanpx@@rznaaqu thet heventive

@M%&Q&@VQR”tRR% a5 €a1dd GEEQ <§quﬁ%r% ﬂeﬁlﬁgs referred

rocar bon ol npregnat e tion of

tm\ﬁemthy@mogay bzeeettr eaised Thei hh@rogee@ dirteatopabnrai¢ u,s the

%$mnmh%%r%g§” ﬁ@# M '%f%es%'fyﬂ comoynd, Q”Qtlifd%§d'

it 1s one °F bene i'Clal features of the fnvention

femtstidckpeharysd tie S ppanglandZQhH|am@rweoérally is in
on-sul furized.co t|on e o) iC it
génrﬁngectpvafdf WP 781 - glﬁygﬁédgﬁhﬁ%% t'me qt

stefe freld owedtiyy EIQHﬂ'@HBIZatéOUDQREplehS ean@eemf from

GEnt Rredhe e hygr prarbon i o PrERng) S UCRISL | B
can’ fi'rst Undéerg dr ogen f° r gat e

6104 fcomed Wi Ehomrrﬂﬂ|mémm3MAth@OsaCFnbbbbnnnum@z mhef

b S B REELG SOt BRoCbr o BHodous artosphbr a 2 00°

SR ARG myd5?gbm_atzatmﬁnmegabbmebranglng upwar dl y
to 25 0 refer rocar bon
) 2 G n oo g P R Vs 1ar8 Rl o

O cads @fhydéogﬁ\ﬂertﬂﬁﬁi mia@t at EW&B]ﬁtﬂﬂcﬁle@ shereange

of from100 0C to 225 preferabl¥ t he
‘Fﬁfbfred?gtéﬁtthEaf%Jeﬂil‘feeﬁﬁeFEFu%s‘fJsl]rarFet t{é°Fahge* of* f r om
d25 QG 16012083065 tagispasbeat @f el‘S’ﬁiurlelV@t’ltﬁ_h@ process is
hydrogen of the gaseous atnosphere used in

AT Ogen ot FaBt mHs SR gEnes of | SRR BESPA Ct R 7t sel
®foducamol barut ord0 darsuipuef eradd v, pddencl. s barrd0iy
55 bar, and, npst_preferably, from?2 bar to 35 bar.
%@%%F&&Br bbhe o}rci’w ipPragndt e totiso S8Rt sar have a
contacted with the gaseous atnosphere at the

af orenentioned tenperature and pressure conditions for

a hydrogen treatnent tine perlod in the range of from
0.1 hours to 100 hours, and,!%referably, the hydrogen
treatnent tine period is fron11 hour to 50 hours, and
nost preferably, from2 hours to 30 hours.
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Sul fiding of the hydrocarbon oil-inpregnated
conposition after it has been treated w th hydrogen

wW@2902098bne usi ng any conventional nethod knoREIT/US2008/072092

those skilled in the art. Thus, the hydrogen treated
hydr ocarbon oil -i npregnated conposition can be

contacted with a sul fur-containing conpound, which can
be hydrogen sul fide or a conpound that is deconposabl e
syt hydhegedrstl i dewatunderet becreontsaciong 6ongh ¢ i NS he
of the |nvent|on Exanpl es of such deconposabl e

CItpodrdsdi AL Eﬂ%‘ﬂ%?%%ﬁﬁéﬁéonﬁfﬁ§ 49T GpRERes  sewhere

g yeetrhyle . sul fi8es (DMB) 15 apewdi setinds dinsl fi b dgpdIMIS)

. Also, preferably, the sulfiding is acconplished by

%%ﬁ%é@@@né PH& hydr ogen treated conposition, under

sui t ablee reuh b h g addpipitkeat Bepte LONAIL it@NSurhdh a

lagdrocarbon feedstock that contains a concentration of
e teorpobmtR AR csdl Phr tROnpolfid i6R ¢t RBt they are not

hydsocanlen,teedst oGk 1GaR Pecal-QsIH ¢reukflention.

compound, particularly, one which is typically

contai ned in petrol eum dF$tMFFates that are processed

by hydriedesuhfusizadd.anRethds e stidiallecr the
sul furization treatnent conditions are those which

Y GV dE Par ot hel BoiRaERieen COTP @ fret it i9fe thet Ahvention and
cpeRents ofothe, vy egepotieated hydrocarbon
orlrnpregnated conposrtron to their sulfided form

Typi diginpil . g eEH®re at which the

hydr agen, {1, gat g &rylcggo%%bealgrﬁea regnatedl uning 1.3 mn
conmposition is contacted with the sul fur conpound is
tnitdie eangedete framil®@egCatod 460106 preferably,

; 200
SR 150 B i e Y ARt Fon P eetitor t hat
$Qiuuid@e ﬁydsotm@%ﬂqnﬁu;@mngothem@anekysrlegnpee$t$qﬁutlon
&gd digggﬁbﬁ géﬁ% lbe?dgh?Nﬂydr%gﬁ. g@&e9r1?$lde

conpo itron urizatron condrtro s can
géanfe) asnd hehpigeess eondi 11 ofs-igmderdwhbthr thiech heating
rot.reating,is for u in [essyre at
%%9 qnfhenﬂyd%ogeg reg?gg £§r§ A o%)ogperﬁp§§ nat et ed
bmmbdérthenposesutﬁHﬂedegemedatéyamaw be iLpathet range 4.2

of. from1 b 0 .7/ referably m . to
s’ 6§eréhd§én%s-tprége&g%PyT’fronT%:{ﬁg'tghggg%Prous
w1 trfottée abmget pemﬁqﬁtﬁImelbenemrasi@waxmded byethe

hnYdrreo%aartte) u(flarg)r ev%natg e OSI g;} or} of two }ilours, and,
IOI’]IS ﬁ can I|IZ€ |nareac

@ye%t emtt hat ksisd ard ed UPtUsHOg @ tsorealtediwtelayediles
feed introduction procedure. In the del ayed feed

FHT9duéEti 8ncprbtdditie,’ -ChEtr eh tRIFOEYWSt éRf AR THLL
iReldides-a reagtoftMgssel containing the hydrocarbon
0|I-|npregnated conp05|t|on flrst undergoes a heating

5 £z HEICY ‘ 2&t or and the
hydf%ﬁérHQ@r&%AﬁHo&p6§Qfﬁﬁ§%%q%96993ééd 1%98&3WQ§QBde by
therein in preparation for the introduction of
%mﬂﬂﬁ%ﬂﬁhgmﬁgehﬁﬁ@ﬂnheaié@@hVQﬁo@hrU@mmﬁééééﬁ%cka@ﬁltlonr
P 0Ressiple e, heatl ng Rhepel 02l 4ides LALEoACAg,
into the reactor the hydrogen-contai ni nggas at the
froremendi ohdh lvydfogemavieat fieen Condi B onstbokf pepms,

g t Y %
S e Banat S0 Colpasi 1 on T 01 s Pherearrer! (Yed 8§
weéitch valsoé faf t@@npeun@llr nmhegr@rmercoa@oeati@remas filled
descri bed herein. It has been found that the
hydr ocar bon oil -contai ning conposition, after
under goi ng the hydrogen treatment foll owed by
treatnent with a sulfur conp®und, exhibits a greater
catal ytic activity toward hydrodesul furization of a
distillate feedstock than do other simlar, but
non-oi |l inpregnated, conpositions. A s discussed
earlier herern |t S theorrzed that the presence of

o - T
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in the pores of the support material having

i ncorporated therein a netal conponent serves to
w@e@bev1i he active catal ytic sites from cont aRCT/HR2H08/072092

reaction with hydrogen during the hydrogen treatnent

and thereby preventing degradati on and sintering that

cause activity loss. It is recognized that the

hydr ocar bon oil -i npregnat ed conposition of the
I Rthie0A1 piad tcﬂrefhhectcslelat mest a Wi Nydiegeniandhaving a
sulfur, is a hig effective catalyst for use in the

e BAR | Ty " H?H‘H%c%fr BGR™ BaAStDARS, hie ScatsMated

iscpanki soh-adilly iwpebyhaidy appbbsatienNs whnvel M Gebhepre-
hydrodesul furization of hydrocarbon feedstocks, and,

RIS &P §004 1t SrasCheén Pf-’@‘dh%e {18 BYEROGKEIN SRt~
cadalonstefi oo ikNot he hydrodesul furization of
dlstlllate feedstocks, in particular, diesel, to nake
an ultra-low sul fur disti¥ %FeEp¥oduct haV|ng a sul fur
concenfiiatkonp0f dess-ithantde ppovareheecably, t1&8S the
than 10 ppnw, and, nost preferably, | ess than 8 ppnw
WYﬁ#qﬂ§rﬁvar@?%e%ﬁ@#ﬁ?%ﬁﬂ§ﬁléaﬂl D@y drBEaghorrd
@dr&@d!@t%ﬂ@t s¢ S i, OQndpiggﬁ@s@rﬁ’cSU?)@gf!}Pm%ce
del’ayed feed intro uctlon rocedure or otherw se
Jfﬁ‘se%ittéd fWPRhth§Hf oten lalnaheuhf@?odéa%ﬂefeeerzabe@n abbve,
hs.Lontackhed ypder suitabl e hydrodesul furization
conditions with a hydrocarbon feedstockthat typically
has dréeheenfiar it reartars Thee rsreg typreal &l
RrEred chyds ocatbon.icedst gekels @ Hgaobenm ddl e
Istillate cut having a |1 ng tenperature at
rmsspldeidc apd essurd i fnphesnapge ofndasamien @esepibed in

T I Nt
S P forbar turee. peBheof PR TRk dleiey of
Bxalplres lef sy ed f rergh stompamstiot endedised be Fhel veeding.
Mé me%ﬁ:ttlg?s ”EQP& %t - de%ee Aée%t %fl Ie%cHdgomposition,

strai run dIS uels |ng in
whefar enweddbbutqeqhgmrtan@@ 6§umhslasSlG<eﬂo$eﬂeVOJlemeifme1 ,

o acRRa o b 1T se eueh AT ROL Heranbor ki

@ﬁﬁdKHHOQeandnhyﬂmkﬁwdad<eﬁldgsa|dékﬁyﬁﬁ fetheipteddratecn
feedstock of Lhe t'h”e"%%t"é%lg'léﬁ'v'qésatfe ed yp and
%yd}od%sul urization pr 56835 7S W hi'ddie dFets ?Iéﬁ

¢mnduuu9ned bhecehmﬁﬂﬂln@ouklwgthamg&ede&banaquthé4O
5% 400 QCésu; e (ylfur %oncentnetlon L the wnd from
1'qt BTFRRYUST otk ¢an®be®d %Idh concentratio
1h5ﬁﬁn¢@00bﬁ1ngolaonhe:range%upWHﬂdbyttmeabauthof about
i.ght percent of the distillate feedstock, based
R G E COr o it "SHF PHED areF A HE oot AW B rion
wmf:ﬁﬂshbbhaﬁelﬁ@eﬂghemﬁdlnghusmyﬂxﬂfckheasuhﬁ@rDMDs to
nds 1¥€|call , gegeg the distillate
?%% o€k °b ﬁeC?W1 ocess has a sul fur
concemer atkonit dme;Hear@@epof;lﬂ@fm hQE west&l(BPCharging
éﬁgw%ﬁ;o 1.8 wt nor e typlcally . the
fFRACEBRCBAL P .Wf}dsed] ﬁe?ﬂ%t?%]ﬁg%f Gt SFPeRT 022 "9 %
J(é&ﬁ@ neRIWY tBe hJﬁsﬂMlla%l()ﬂﬁpQ@@emF@@ (paRdas™@Stest
|caH fromO0.18 wt .% (18 to 1.1 w_ . %
28(7(30 %6ﬁw§‘re BTG nider St 86161? h]at e frefarentdyd 2
i\ﬁrf_ejrn dootkhe sul fy «gant eahqoft thes dirstrigkbate the
feedstock are to those conpounds that are normally
FRIAP T nVRLAN TS | R HEdstoj kP TTSTUT S wé 107> Pstg, at a
hydr odesul furi zed distillate product and are chem ca
conmpounds that contain a sul fur atom and which
general ly include organosul fur conpounds . The
hydr ocar bon oi | -i npregnat ed Zonposi tion of the
i nvention may be enployed as a part of any suitable
reactor systemthat provides for contacting it or its
derivatives



with the distillate feedstock under suitable

hydr odesul furi zati on conditions that may include the
w@e@geeoes of hydrogen and an el evated total prBSEUSM08/072092

and tenperature. Such suitable reaction systens can

i nclude fixed catal yst bed systens, ebullating

catal yst bed systens, slurried catal yst systens, and

fluidized catal yst bed systens. The preferred reactor

sysd &8 a8 tBapradi & 4 nelhudeshaufixegedvelothey (Lusv)

I nventive_catal yst contained within a reactor vesse

W ﬁﬁé@IMAtﬁhﬁ PBAEL D" fEed TPhFe P AESTHS, FS (R &83atCT

feed nopzker fomdint radugk ghit he diasti blat eodmadsteek
into the reactor vessel, and a reactor effluent outl et

HERS, WedcRIALs ef dfF FONE IBUR | BECHG L PEOdpsE having a

wihdr awhngnt hendeamdorn cebbhient or the treated
hydr ocar bon product or the ultra-low sulfur distillate
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The desul furized distillate product yielded fromthe
process of the invention has a | ow or reduced sul fur

w@omwemermikhti on relative to the distill ate feedREDUK2008072092

particul arly advant ageous aspect of the inventive

process is that it is capable of providing a deeply

desul furi zed di esel product or an ultra-I|ow sul fur

di esel product. A s already noted herein, the | ow

sul fur distillate produet rcanthave asul fur

concentration that is |l ess than 50 ppnw or any of the

ot her noted sul fur concentrations as descri bed o
Bl sedhé&PEPRE BT PP Y PIIPESE : t RatP P PpAfeoraf egntaining

4 hant 210 cPREVheRf 4SS nlhan 8appnV1utithe ahal homidehrbon
exanples are presented to further illustrate certain
Aslpect'$ T6£ 0t et f MVEHIGRLOBUPL t heR Rir e Sfof YEBO prerbons
@Mﬁ/{g vedoasihg Mding theeseapendf 4R iorventhoneo °c to
EXAMPLE 1 This exanpl e describes the preparation of

tHe Rydrdca&bdif GicleChpr effdt e EORPoSPEI BRgirashet the

Wﬁiﬂwo@l@i@egn& her NeNsQl habAPREINAL LA LRMPASEELON . gas 011,
n-oi |l inpregnated conposition An anobunt of dried and
?%ﬂﬁﬁﬂﬁe@a§#aﬁd%@%PQﬂgﬂﬁ &T$. B0 PR ridrose céx fFoat e tago
mpiggnatedow il o niighel Lapkyhdenum phespher OdSypers in
contai ning inpregnation solution. This inpregnation
‘gt wtdnes wasFarm aduesusiOsol uti on made by di ssol vi ng
ni ckel oxide (NiO , nolybdenumtrioxide (MVO3) and
phosphoric acid in de-ionized water with heating and
stir i wgmrAsvbl emed ofrechéeidnpr eghain dn gdkueionsves
Usgdh 4o LiLL ;L he $:9f _the d Qefs Lo Lo
TR a2 06 0 AL oKaT . T B a0 Tl ybaBnam and 53
ot 9% lpsedphepousiomiany tshedwevghecperaentd bei hgrorema

. The | g o .
i Ly s e b,

HOO- Vet o sr edudectdre arolkativiesgthermatmeo tat eope eaturgf in
3 % t | nen-oil J npr t .
Crotet Rt Gearon of |1 AL EGRar 0" COMPIST BAVir
qheydrypdieoc aebbha bip=d sgprregnat ede conpesictfi dmomwas padeco 70

by i npregnatin n_anount _of e_non-qil. i.npregnat ed
Hrtooti ran, “ad Sl iheShal e AR w ol The Py fHhoe of
atghd .4l @bunsctoilq0 dentrai.ni ng al pha ol efi ns havi ng
from18 to 30 carbon atons, and having a density of

0.7 9 gncc. Approximtely 90 % of the pore vol une of

3 he moroobbsitpsegmatredicedposi tiaim Was whiekkedwsdid t he

al pha olefinic,oil. The alpha.olefinic oil aving a
AR L oAt oBL PaTo T Suhhprb et hd
naprlegpatedol ot torit henanep-di hydnpeegnat ed 1cehposi ¢ i asther

whi ch had been pre heated about 85 0C_, to provide
PR s By BERESTaT i charen Coredl CToh, DESERRLE 2
ddigsoexianphe desesibes itthe rpsocedune dised stioftr eadmddigd
hydr ocar bon oil -i npregnated.and the non-oil .
F T CGAT 80 CorpOSITT oG OF -ExaMpre 1 Mot gae pcontaining
piesenics1peshps mance 1 esult sets0mdheisoluseohnatdesaid
hydr odesul furi zation of a diesel feedstock, Trickle .
FYOWHHOP- Peactistls Werdti88d to°'est e Nvdrogen with a
sydnodesukbuni Zatdopaeld vnbiyr oford he-thydr eeasbeions that
oi | i npregnated and non-oil inpregnated conpositions _
EdSPATEX I ™ PerafuEl £t Vi difd9ehasedrgh 1°0 C
eompactedakyl X AeFsilyigobrahl @ pel kekSradde @ACFrom 1 bar
conﬁg3|t|on was used in the testing. The reactors were
Yac Paki-t h extrudates of each conposi tion,

23
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which were diluted with 80-60 nmesh SiCin the
volunmetric conposition-to-diluent ratio of 1:2.8. The

W@ 09po2i913 ons were conditi oned and sul fi ded usP@EUS2008/072092

del ayed-feed i ntroducti on procedure whereby the
conposition was first heated up and conditioned by
contacting it with pure hydrogen at the operating
pressure and at a tenperature in the range of from 149
0C (300 OF ) to 204 0OC (400 OF ) for a tinme period of
about. 12 hours, Follomnn% this hydrogen treatnent,_the
%onp&SPPﬁBHS%E%O%Lﬁ%|Hﬁ9& G&i 1 %PYlQﬂﬁ @fhﬁé?b@%r%dﬁ

BIUAINIsAg aDVDSa 1 - dHiRvicde ansubddd Lonbept 90ind. B¥netal
The act|V|ti of the conpositions were tested by

CHEGIRG EReCFRACtDromithR EIBP%n%‘eTbSJfSééﬁlgt Békc%]?a]at and
¢i egal, heil ,Agr&ANGS kRGB! Beath Std et OBomponent is
propertles (per ASTM test D-2287) that are presented
PTESEAR én1an gReutleddsttdek TRAES L SUTFAF Vcént'ent © ofo LB WL -
w.% and it was charged to the reactor, which was
operated at a pressure of 1075 psig, at arate so as to
provide a liquid hourly space velocity (LHSV) of 0.86
fr 1A cEEREoBJY@f&Q%@ gas; f&af e nchay asdt e t:li'glrﬁ§alc-t4or
was 4,500 scf H2/bbl. The wei ght average bed
W@%@éﬂaﬁ@%@ WG\MBTFO%%H% der &t ol pprovrded L1y @atedetal
reduehchavi ng & subf urnLopbept thatswag 4P ﬁﬁﬁpﬁdenum and
FIG | presents the results of the testing with plots
BIngseN"WABTY ag e of nnet tdrsrefer are ergichmppreHouss preaent
M‘% NARBLA: | ﬂprt%gn@gsge GAMROSHt op. and foEgthe o
rocar bon oi | i npregnhated conposition. It can be
observed fron1these plots that the hydrocarbon
ol gnated capasidikon exhlf R 4 gaLijcantd y
etter hy esul furization catalytic activity t
wmﬁﬁﬁumheamdns@pporvnmagymaaédCQEW@xnmaq Gribymeegli ¢omgpnent
e r. chie fied
R PR PP S A B re BT e B PREEL L e
mmmaﬂqumﬁdcanbonomnduhﬁq@eegpated tmnﬁaxﬂ ttreptexht bitth
%f d catalytic stability over tinme. Table 1 -
stidldtion (D-2287) of Diesel Feedstock Wth 1.8 wt.
% SulfurCL A I MS 1. A conposition, conpr|3|ng a

Upp rt rmt er COI’]t al n| n a net al onent
PP LoMRbEL L Bln O MR ER08 Tt B TRAREN P e

hyﬁkﬂhanbhnaoiéoconpmmses bydcozewﬁxnnﬁ Madmngaabon oil,

polling Legperatyre |0 the,rangs of from 100.0G, o 550
an c¢an be %%Wecte fron1hydrocar on ‘mixtures

my&rqyemupwbeneist$amﬁ.@&ebeaeytn@¢ﬁﬁinydﬂoeeesegeconducted

| fins h nbers in t
v Bt 192 TiTho SRaPRERE =61 ot hn BROR) PRIy to

:ﬂheﬁcnslﬂaylga;euﬂsbaﬁmauﬁhefé havﬁh@earap@fbgénfpaﬂﬁlhs

to 30. 2. S|t|o eC|ted laim1

ST Sk BPS UPHOH Hraterial SEhte Minbota fituiay 2
iCpdmorent: rohtaen ﬂm[tea|pe3:&btj 50| tHd Q@@@dosafdom 0.1 hours
v%drocarbon oil is further treated wi t h hydrogen, and

el HO8aPd treaf et weehh§ e ogett 48 86ﬁdﬁ T]%Jalsaets

iy egenohkent wey 4 eperatutempdrdthe-o angenypraigl Yo r
to 250 OQ In a gaseous atnosphere having a hydrogen

ot 110 pr et ih THE Thge 6?1?%%1 1f]”c%ﬂr htyér?éaﬁ]%?“
et frefs @ thy8E ogesud reatsient ngi o8 periodabRthAg kangRne,
of fromO0.1 hours to 100 hours. 3 . A conposition as
Vedtled PR eFai nﬁ’lffl%@?@ﬁﬂgs%?]ﬁb%ﬁwrﬁaf%r?%? range
containing said netal conponent of said netal salt

sol ution and said hydrocarbon oil that is further
treated with hydrogen is furiper treated with a sul fur
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conmpound, and wherein said treatnent with a sul fur
conpound is conducted by contacting said support

WOreoe2@ii3 cont ai ni ng sai d netal conponent of SBCTUSWDED72092

salt solution and said hydrocarbon oil that is further
treated with hydrogen with a sul fur-containing
conpound under contacting conditions that include a
sul fiding tenperature in the range of from 150 OC to
D Lm andta sul ddHdig, peassHi erhred ke napge ofefim 1
bar to 70 bar.4 . A conposition as recited in any one
AV I %QicRELe R 3N IR iR $ARATAREAIC L dRPdnéft tPnef udes a
Group 9 and 10 netal conponent selected fromthe group
consi sting of cobalt and nickel, and wherein said
& oupt FOFRASIDI PRt TEGHPEAeh? X2t eserferRiAnsatfbunt
sipdde rangeiff fromdh Sivh ny&d@R20 Mchareabrer treated
conposition as recited in any one of clains 1-4,
WwhHet 6 FUdard AetRAUKbnEeReRbEeF et et d éradesna &idup
Sy ebal-cepppeaent salected HiofytheGneURa5aNsHSEd NI
of nol ybdenum and tungsten, and wherein said Goup 6
TRt adopBatRt Tsthresergennvar? ahoihitt vrn COREa Fatkitfe
A d IR Bt r - c AL DA Meon £16ns ALOTPRILEL0R &SI fiding
recited in any one of clainms 1-5, wherein said support
rRitatadureont at i nprsE @fmdrar tohpenéat 4ef Saipddnet al
sal i 80 Ukk@@s@ﬂ@.ﬁﬁhﬁmﬁxghggaépoﬁmﬁéJH@%%'Ebn¢@liﬂﬂ
non-sul fided prior to said treatnment with hydrogen . 7
. A conposition, conprising: a support material that
95 | gadefouiip, an ACLIAG ORI AL PIEGHSYE 80dins 78,
ydrocarbon oil, wherein said support material is
thraresaf tserd dt nebe edcaminomehydedgemi d ivdrigienngap dl precursor
n ' h [ n t g
S S Yo
graup aogasebusy athrosplerte ahdvihgkal hydrogéarpant $ald Group
ressure_i h of. _f rot )
R R R AT S
@f I tvouds 5t ot 109 tmwouls wtand-wherei n sai d hydrocar bon
oi | conprises hydrocarbons having a boiling
tenperature in the range of from 100 0OC to 550 OC and
Tt@an Be cosbest edof raxmdeeditedal bhomn yri otteurods cobinhe’ ¢ oup
gonsl st lng of hepvy, paphiha, ckerosens., i gsely 885.uraor
oi 1, "ol éfins %aV|ng carbon nunbers G the rang T om
f2rttherdAncanbensy G@rdipnoxtares ofm@drpha ekétthsd hgmdrmghe
GaHBog ot OnCAL0 1O ad RGP arBY 7 P GEr el A gar e Fein said
Guppora meater cahpdireat ed wrthehydimogen aimeuhhet eatt@rrange
treated with a sul fur coppound, and wherein said
?#égfﬂbﬁtw&ﬁtﬁ % sUl fUr conpound is conducted by
contacting said support material treated wi th hydrogen

ith _a sulfur-containing, c ound under contacti
Ebndit CORBOERREOT ] Ud TAo8uT Fi B hg Terperataie |1 Ghe
wengs rofs afl HOBud S D Gdte 450 O&nadthiahSWafiddeBgive metal
ressure . in the range of from1l bar to 70 bar. 9 . A
Ot 6 VA5 et e d On ARy S Bhie 61 Adiis t9- 821
whereidntsat dnney@togonponent of said active neta
precursor includes a Goup 9 and 10 netal conponent
sel ected fromthe group consisting of cobalt and
ni ckel , and wherein said Goup 9 and 10 net al
conmponent is present in an anmount in the range of from
0.5wm . %to 20 wm . %. 10. A conposition as recited
in any one of clains 7-9, wherein said netal conponent
of said active metal precursor further includes a
Group 6 netal conponent selected fromthe group
consi sting of nol ybdenum and®X ungsten, and wherein
said G oup 6 netal conponent is present in an anount
in the range
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of from5w . %to 50 wt. % . 11. A conposition as
recited in any one of clains 7-10, wherein said

WG aepore1dat eri al containing said active mnet al PEF/E8208%/072092

is uncal ci ned and non-sulfided prior to said treatnent
wi th hydrogen.12. A nethod of making a conposition,
wherein said nmethod conprises : incorporating a

net al -contai ning solution into a support material to

Pr ovirdecanbet af -hdigiafper abegosuppai t Wteihakai@ntethod
I ncor porating hydrocarbon oil into said
‘MEtRAiS~Eor por at ed support material to provide an

oi | i npIegpatedi €OMPOEHI0BonESinMhdmihedias [ eebtLdidbort
claim12, further co risin%: contacting said
0|I-|Wﬁ5@é@ﬁétéﬂ fi BRCEATEICSHAABPE RYEPOEen
treaterat-igonditgons with hydrogen to thereby provide

a hydr ogen- treated conposition, 14. A nethod as

reci tEFOrROEPRIMY 1R dFOsPEREP ebhptis wgidecBRtatTi ng

sai d jhydrogenrt s eatgd coppesi-t hon-undey,isdi habbe) -
sul fur treatnment conditions with a sulfur conpound to

t her éBPTELEBY 8@ & 8AT™ded -conposi tion. 15. A net hod
as recited in any one of clains 12-14, wherein prior
to said incorporating said hydrocarbon oil into said
et alA MeEBPPoR At BRF S sharnt Chaterial fugdhgr comprising:

OB 1 RGOE RO At S0 SUPRONE AR @&h;%sﬂt%o‘%‘lr b%%?os@?tatkﬁe

contain a volatiles content in the range of from3 to
PO RGIeTLOREMABE OB esEt oRhh Nt dsignaiky bherddy t he

PELNeds Loh 6l ek o i L0 g!ﬂpﬁétﬂn. A process,

conpri sing: contacting un ydr odesul furi zati on
process conditions a hydrocarbon feedstock with any

one of Lheo§oaposd &S iaf ¢Lak s 1 ANeugh . ddy And A6

contacting said hydrogen-treated composition under suitable
sulfur treatment conditions with a sulfur compound to thereby

provide a sulfided composition.

15. A method as recited in any one of claims 12-14, wherein
prior to said incorporating said hydrocarbon oil into said
metal-incorporated support material, said metal-incorporated
support material is dried so as to contain a volatiles

o)

content in the range of from 3 to 20 wt. % LOI.

l16. A composition made by any one of the methods of claims

12 through 15.

17. A process, comprising: contacting under
hydrodesulfurization process conditions a hydrocarbon
feedstock with any one of the compositions of claims 1

through 11 and 16.
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