METHOD OF PREVENTI NG THE DEVELOPMENT OF RHEUVATO D ARTHRI TI'S I N SUBJECTS

W TH UNDI FFERENTI ATED ARTHRI TI' S FI ELD OF THE | NVENTI ON [ 0001] The present

i nvent i orwoeb@risgoogeneral ly to the field of i mmune syst ecTdiSs@a®eR 46 e. g. ,
undifferentiated arthritis(UA). In particular, the invention relates to

met hods and conpositions for treating 1UA and/ or preventing the devel opnent
of RAin subjects with UA by adm nistering to a subject in need thereof an
ef fecti ve anount of sol uble CTLA4 nol ecul e. BACKGROUND OF THE | NVENTI ON

[ 0002] Rheunatoid arthritis (RA) is the nost comon inflanmatory arthritis,
af f ect i ng MINERXIL EXTRACTHONEYSTEMHIWING MULTIBARRIER LOBKISCREW " The
epi dem ol ogy of drug treatnent failure in rheunmatoid arthritis", Baillieres
Clin. Rheumatol, 9(4):619-632 (Nov. 1995)). Wnen are 2-3 tines nore |ikely
to develo |ncidence bet ween t he
fourth an@“&ﬁﬁ%@?ﬂ@éﬁhﬁﬁ%m@%@ et aL, "Epidem ol ogy of
rheumatoid arthritis: aﬁl g 247- 252 é199 %

Mar kensor 9081l Thiggael tﬂ%‘@'@'@?%%“qrﬁy . &dpﬁ'é@@ﬁbﬁﬁteniﬁﬁ kqatigRd

| ong-ter nNBV@Q@?’é 583 OéntﬁlBGUWdé?éPEﬂFédﬂbhtSy%tem PRIy MOt Barikt Bodfieum , 21(2
Suppl. 1):4 2 (Cct Eect or, T. Rheumatoid arthritis’ Rheum

Dis. di nSCf'ﬂWF’,tfHed\ﬁﬂ Jume@) 2608 vgrEgh (sohlgelnllggmooraadj byvefierenae,inis. |

"Eti ol ogy, rﬁﬁ?ﬁ pat hogenesis of rheunatoid arthritis”, in Arthritis and
Allied Cof ryons McCarty, DJ., Koopman, W)., eds. Phil adel phia: Lea &
Febi ger, 723- 736 (1993)). Wile RAis recognized clinically because of the
severe inflammtion affecting the synovial joints, it is also a systemc
di sease WBARKGRQUMND extra-articular manifestations. The natural hi story

physi cal POREL | on roBGb: MEREeH b8 g S i 5o aoeBBd s o 1 o

i ncreasi n@t st gnniy the mlmddena&oméﬂagpe{com oﬂthdqﬁegemum\mmtlonwmhaael ?/ in RA
Over 90% ect I 0 oi nt ona

Pad 0o Ao PO Y BaH Dol ol e S Al S PO A DRy 10D+ The
Opti mal %@i@lﬁi@etﬂb r@édtﬁa‘ﬁlkh’b &l'anrHa%@ﬁ@fach’l‘Qte@Metfté? Pr event| ng
Disabilit 33:7765- 768 . Joi nt damage can be

det ect ed wctemtﬁnw@ém thﬁ vawsmswctﬁfoféhapf@mt invendgomoAecaemgi itve

techni qu I

rel ati ons%] %ﬁ @ég%@googfot\h?t fhée@é%éﬁl gone C aﬁggg re%dérgrq'@,'%nt?%éa %td

r heurrat 0|abammr$slms$fprlérahrltl s Rheum , 42: 1706 171 1 (1999) and
Wakefield, RJ. et al., "The value of sonography in the detection of bone
erosi on i00p3} i edilanot rtdnurrahgamaawé d pmfbhndb'rfect dh coapar étonoenies ady W th

conventi onaI radi o " Arthritis Rheu 43: 2761-2770 (2000)). These
findi ngs $RLRIIESY é@‘g‘%ﬁﬁ) QﬁV'iCﬁ%?B%Vﬁ‘&m?etBat @’%Qertch%'? qihABd “@H{ré'

effecti veubf%u.mﬂusbl#ornmamdg Ioﬂrﬂmtrartmapgﬁsﬁé@sseow flel ‘Frﬁé!%ﬁd@@ﬁ'r?et?'&@
cartilage loss early on in RA and have pl aced increasing enphasis on

earlier o\r@mmusyca@@ aars Aipanesopoats, andbedjkeHdwsther,, oil ans natgml Aaer i can

Rheumat i s rite

spoci 11 o Rareeshit L8 [N e e Blniet U Ro SR e

conpar ed rhansflab]weaa astariishing arraybﬁbbergbayip:bcmease Subj ects wit h earl y
inflanmatory arthritis may have oligoarthritis rather than polyarthritis,
may have [9P0R] onth Gidertd imeet ihe demarcefs sLbRnatiral reselksedrcomyyanied tial |y

| ack rheumat ol d facto r heunmat oi d nodul es or erosions on conventi onal

radi ogr apq’fiﬁn('%?ﬁt%'{&?”t RMRUNE Ofdime andmenetinSeaIEa 9T &pei i ¢

G trul I'i natiegiR U&Bﬁ' r%ﬁra?pﬁg'éﬁd &h@%@@téir@ﬁe&rﬁ’ré@%ﬁ%tf@rﬁ't% ERhtis in
Patients with fferenfiated Arthritis” hritis Rheum , 50(3) 709-715
(2004)). Partiauledydnce a desitedkigsprimess o‘iiacemelfeal below th@éurfaQ%Ofltge'Badiﬁhagnost ic

criteria r di sease
process. (‘Iilrﬂlénsggﬁé o@?!or? Eﬁémé%?% énogg%&&e%f@)ac%g&# (?reén rQ%{[ tH arthritis
(UA) b?/ tﬁegowrcecé’msefsyebemsmagahe I@me@mnghcgrelqr Mf@wgl@fda:tdmdmg@wdrr@f erred to
specialized tertiar e esi gned for the diagnosi,s and nmanagenent
of “car 1 y Brel i 0¥ BRREpS g RO RBSYS AR R BRLEBA a for A or
any other rheumatic di sease (Van Gaalen, F. A et al., "Autoantibodies to
Cyclic Citruliinated Peptides Predict Progression to Rheumatoid Arthritis
in Patients with Undifferentiated Arthritis”, Arthritis Rheum,
50(3):709-71 5 (2004)). Therefore undifferentiated arthritis is a comon
clinical entity. [0005] The normal synoviumis a tissue that surrounds and
separates joint spaces. The lining |l ayer of cells, conposed of

macr ophage-|i ke and fibroblast-1ike synovi ocytes, overlays a thin
connective tissue stroma containing sparse nunbers of dendritic ceils,
fibrobl asts, nast cells and vascular structures(Konttlnen Y. T. et al.,

T T - Y b1 - T T 1 L o



[ 0008] The nonocyt e/ macrophage-li ke cells and dendritic cells in the
rheumat oi d synovi um express both class Il VHC as well as costimnmulatory

nol ecul esweuoty/1#$90CD80 (B7-1) /CD86 (B7-2), and presunalpCy/usarieoiisne as
antigen presenting cells (Balsa, A et al, "Differential expression of the
costinmulatory nol ecules B7.1 (CD80) angd B7.2 (CD86) in rheumatoid synovi al
tissue", Br. J. Rheumatol, 35(1):33-37 (Jan. 1996); Liu, MF. et al.. "The
presence of costimulatory nolecules CD86 and CD28 in rheumatoid arthritis
Synovi Umwelﬁteta'@lrds%bﬁtbﬁhﬁ%ﬂqh \ﬁﬁi@h)thérés%uilcelé dxidbBteal 99fke RamagEM E A et
al ., "Elevated expression B7/ BB1) and other accessory nol ecul es on
synow al dd9sembliepmeaioriede acwide \@uﬁwfs:qrmpqrwetﬂmuch asaatipus ca&ngs Arthritis

Rheum , 6 , "Expression
of CD28 %@Pﬁe&?lu@%dﬁ Oar%é “rré1 éu?%r'sﬁ C%I Ejﬂlﬁ'n ang dDeXﬁ%ﬁﬁ%nut oi nmune
rheumat i copthrate@r&aesAddmmtallyaﬂ;uohmelttmadlmnﬁmlbenwwalso @ciude | mrunol .

I munopat hol 1997).;

3) )
oD e derarts  Sel 48 AriSo rting Aisritrel( fas andaT | RackoRIrarlrianiiee: ¢ i s-

rol e of Ge8Acilitatd BeraBiMRYigtBessd. | mmunol , 156(8):3074-3086 (Apr. 15,
1996) ). Activated CD4+ T cells expressing CD28 are promnent infiltrating

cel i type@obé thReéB@%@?EBbﬁa%ﬂ%hUW&ﬂ%ﬂ £ﬁ°§?@§ér§ér§ﬁ eit%&&ﬁﬁhr%cem to
cells that express clas WHC and costihul at ory nolecul es i S suggests
an i rrportfsawreswreothetcamtml fiorraed irveariaus/ subserrangdaat ook farmatings paﬁihi@T@eneS| S

of syno Thi S.» ees, ta
obse?/vat/:%n {”8%&5 §n(% EFl’r% 'q?g&e%gfhﬁaé(%e%ﬁooh hrgg &féoé rﬂﬁﬂa cont act

Wi t hksynoman{nyamfraa:tdremhm@bawmambgbgudthmaebwcbom _ta@omd)écfot&mocragtt@e:l _
cyt oki nes re ort ctors in driying synovitis a one destruction
T oA " akeare bl Runbot sdBes e ptesr st it il HaS bavifiss. “RnRVASRETT cor | &
and the Ctﬁétftdétllrﬁ‘fg%rbcéésgé}@db"?eéjéﬂ 'g‘é@r&dthbhl'kelfgho@@?&n%m{ |8 k@y role in
driving the inmunodpat hol ogy of 09] The approach to the treat ment of
RA has eveNistng fissueasdand mwtleﬁtort@emeﬂe/a@tétel\manmadﬂgfra@wresR@mlmt| ¢ Drug
DMARD) t m zation of
g ©her Ao BRicests {Blcal Mol AUBANA 3 (M PHEREAHE o 1 28"

out cone (rRedimade frécturds. aTheséRrrau’h\nemB nhay«nmdtmdet retat'Meqlr leipl pAésseresTsmror

Ne i d Interleukin-1 BI d th

20(1 2 3358F 4B B3eaiBy fie FbtacnS Rbe el rohas htmtRbnag: ¢ ne
treat menty&f orpl%laﬂﬂfgsa t’Mb‘ir’@g %de'ﬁ%hﬁlpﬁf@d‘uctlﬁﬂt tulsihgait may B¥a&eiRbld @M SSi 0” in
i nfl armatory pol yarthritis: issues definition and prediction," Br.

Rheurmt ol havesadaiiggal saigty Megsees.in 'flhﬁ wellkeadsasgenplyugne §ag meancighn i t y of
th I h t d
Lhe. 11 b aRoA QBRI Sl NARALEE 48, 8100005 & 0 Kssa DL S on

char act erorsafier st;heattraq:tueeg praaase or duridg pfaduetion dved Howdwart thesemly arem t

spont ane ress to a different.i ate .r.h u ise as RA or
o ' orkh Pl R AT SspRyPreh Sl SdiibReRti<BSAIR afic Ao XRE P Bren: o
early i nficatim@pinerseapmitdy@ity bF tHe é‘ompcﬁ@t@@i thb@/%‘ll,heiblarsderﬁmytl on, MOSBY

(El sevier Limted), 885-891 (2003)). DMARDs are usually not initiated at
onset in subjects with UA due to the uncertainty about the prognosis.

| nst ead t drugs to be enployed foll owed by
or al cor%@gﬁ%lﬁw&#ﬁ%Dmiﬁégused when the synptons and signs
of arthrlqooee]ar eVaRbliafdaflings [ spdbes, fahﬂSatdvéM@gtey@em rek&htaRYEiohalll Hence a
"pyram dal " approach has been tradltlonall npl oye ﬂHarrlson BJ. et al.

" Nat ur al b%b@tﬁnwotehstpmeartt}e FRIoWiRG h@tﬁt@%deﬁ;@!ﬂj@@ ipfeagielithi ti on and’
predicti ly,

however, % Irgﬁ%%bor]tgg?%% hﬂgmﬂi?f@ tl%\(e)ﬁg%@?@%elgﬁ é)e:t\/ee#ggqﬁg%%mn?kganage and
dest r uct |romtsbtefcn1r®ouhme|frgwesatwrm1reim potentially disease nodifying

t her apy. [ 0010] No approved anti-rheumatic therapy has been denonstrated to
f undament[@00Y] al FES. 1 isea blouk sieagodmuhati ifiistrated a atinerahekinadtionsyatemn pr event

t he devel opnent RA. An.agent tar I al pha, infliximb, has been
Stud ed 19ERTNg f eBEmAUNETERt dos PGenl BV r emi soi on of early RA
after a short course of TNF antagoni st ther apy. However, published data
denonstrate that a 6 nonth course of TNF ant agoni st therapy does not
prevent the progression of UAto RA (Saleem B. et al., Rheunatol ogy,
Academ c Unit of Miscul oskel etal Di sease, Leeds, United Kingdom Arm
Rheum Dis., 66(Suppl. H):186 (2007)). [001 1] Cearly, there is a need for
a treatnment that can offer subjects with undifferentiated arthritis at high
risk for the devel opnent of RA the opportunity to fundanentally alter the
course of their disease by selectively targeting T cell activation and

pr event i ng the devel oprrent of RA SUMVARY CF THE INVENTI O\I [0012] The

oy .



is capable of binding to CD80 and/or CD86. [0022] The term "B7-1" refers to
CD80; the term"B7-2" refers CD86; and the term"B7" refers to both B7-1
and B7-2 WOR8®/1am®1CD86). The term "B7-1-1g" or "B7-1 @CTRSk@w®43606
CD80-1g; the term"B7-2-1g"or "B7-21g" refers CD86-1g. [0023] In one

enbodi nent, "CTLA4Ig" refers to a protgin nolecule having the amno acid
sequence of residues: (i) 26-383 of S ID NO 2, (ii) 26-382 of SEQ ID

NO 2; (iii) 27-383 of SEQID NGO 2, or (iv) 27-382 of SEQ ID NGO 2, or

opti onal | pobs) 2Bi§82iscd o/305BRIONbPa WRinésd Jodtimdf 01156 4B A 2

I n
nmononelic formthese proteins can be referred to herein as NO 2
nmononer s, barger sk sptiswes mraa@aorr@@naesﬂ@art)am@oczlrrﬁtﬁ@émﬁaoresermieeeerse@ BD NO 2
nmononers can di nerize, such that diner conbinations can include, for
exanpl e: [00P9hndF(G)3 is(d proaadeciion of & wellaeal asygmigly witardiial bajrier (dck and (v);

(i1 "ana Supys SplhifREn ey indcopreiPedy dn eyoyir i i opehe s 7T Gty
(vi); (ivihvertbntiv); (iv) and (v); (iv) and (vi); (v) and (v); (v) and
(vi); and, (vi) and (vi). These different diner conbinations can also

associ at 6[0!)11 0]1 earh pisheeroks-skotidh bed taarsarfdilodk gcreml inctce/iantbese
nononers, diners, tetraners and other nmultinmers can be referred to here|n

as " SEQ With rvepgadipentf the presieat BIVRSHIOHavi ng a SEQ I D NO 2 sequence”
(DNA encodi n? CTLA4l g as shown in SEQ I D NO 2 was depOS|ted on May 31, 1991
with the [RERT] cahiCGhypis afiowehast el PEdess forORRERENG 3 Wellbers assamly si ty

Bl vd. M%%%?Q . i

Tr eaty, an éu%\eéearrﬁ%g8%‘?%&§®§+%%g8§rdg@§%@2ﬁ\éﬂ%nrﬁ%dlH‘ #@%{1@%’% 9; a

Chi nese Havatten; @dry (CHO) cell line expressing CILA4lg as shown in SEQ I D
NO 2 was deposited on May 31, 1991 with ATCC(r) identification nunber CRL-1
076f2) : [|qm42] A Fil. L@lssammméurtebf a[pn‘og:ess far testengsd dudili egrieribek 'sedewt;ti lized
in formulatjon ru roduct ypi c CT rug,subst ance
composi 1191 & A neeEsseriBly R AHk BB i M SIS AT 00 1 agl
pH from Gniéntnand %MV speci es of < 5% [0025] A "fornul ated bul k sol ution”

refers to the final fornmulation prior to filling of the container such as
the formul ated solution prior to filling the vials for |yophilizaton, or

the for | yt | ' o fLL]1 ' for SCinjection.

{ 0026] %gﬁgﬂ-%ﬁwﬁlﬁbﬂgkt%&#hg E%MBWWI on packaged in a

cont ai ned[ob"i'BPh R P endracpreficlanisshireh@r & tHéEres‘éHPMvéﬁtldH MFI t?e | yoph| l'i zed
drug product; diluted further before use, such as wt (?

pr oduct ; dﬁscubedbzt@w aEh¢S§ daawhe@@mmdnnentsere@nlytemmmanyga ﬂh%duct [ 0027]
eal th QESLAGRDANGR ARAGFARDLS IR Bi6TI8E S dfhoReXlochbugigst | ons used

to evalu patle S for s m; of e activi synpt ons
i ncl uded: thpse ekerapkry en@pdjmems dleflederesstan amfulaammpiementatmmmnmmgot

stiffness ise act | and disabi]jty evalu ach patient in a
sel f - admt?ﬁg @88(!{‘@%% igatign., Q&HIW?WGP'%&a%“ I I -pbei ng and
function i S and
pal n (Frldeég" ﬁ F. tggtag Swhgamgﬂmgwgg%ﬂoa %%gﬂ% (1982)) S:F,ggi

" Medi cal mt@bmn@@U%W@ﬁﬁﬁntﬂi@nnﬁpﬁ@lf@W”S meslebe magleft 'euged to

| t t t H .

cval uat o hisichBRPels BhelliebaRN, SRTRALAHDIFBLAh Qb UaRla bid @ (FROCL),
domai ns (@tsyrmssabla‘temwmsjralntsp\}vbrcpmya;y v:aﬂy frdmdnéympmrmentgﬁnehoaandﬁwl t h,

vitality, SOCI al . nd, nent These
vt o ORBVEL (LA B8 anbisut A 0 a ) B1oPTe R etrORINEH b2 ommonent
sunmary S@&ﬁ@éx‘dﬁd@%é@cﬂ%rﬁm 1) deIclﬁ@veﬁmélébsmegé%utmmrﬂakmgccﬁtl ng
better qual ity of life. [0029] The "1987 Revi sed American Rheunmatism

Associ at i 'Qmﬁ@@”@@ﬂe@”%m@k’fﬁcﬁée@%@@W ptafdiray kil Rexingehsitgnafit hriti s
(RA)" 1efenpistdsdosfb. of criteria described in Table 1 below For
classification purposes a subject is said to have RAif he or she has

satisfie ea [0 nmust be
pr esent 1(‘1[8%41 Igast %Era%la&ﬁ‘@@%ﬁ’}h%@gﬁ%gsg&é%ﬁé\dj@qﬁt?f‘l a".'ll orré]th

Cl assi fi cattragtionfsyRerAbhl.evirae | ibinstratédRANinana r exdeactiBhesysidms hd Assobieat | on;

Pl P, proxi mal interphal angeal; MCP, netacarpophal angeal; MIP,

nmet at ar sophal angeal ; RA, rheumatoid arthritis; PA, posteroanterior*. [0030]
The term"ACR' refers to clinical response studies based on criteria
established by the American Col |l ege of Rheumatol ogy. The ACR Core Data Set
and Response Definitions are described in Table 2 bel ow. A subject
satisfies the"ACR20" criterion if there was a 20 percent inprovenent in
tender and swollen joint counts and 20 percent inprovenent in three of five
remai ni ng synptons neasured such as patlent and phyS|C|an gIobaI disease

o o




nol ecul es wherein the population is substantially free of CILA4-1g
multimers that are larger than diners, such as tetraners, hexaners, etc.
Subst ant ivDI2go%rse®1of CTLA4- I g rmultimer nol ecul es | ar geCTiUS20090i 3686 S can
refer to a popul ation of CTLA4-1g nol ecul es that have less than 6% 5% 4%
3% 2% 1% 0.5% or 0.1%of CTLA4-1g yultiners larger than dineric form

[ 0038] In one enbodinent, a CTLA4-1g r?bnomer nol ecul e can have, for
exanple, the am no acid sequence of: (i) 26-383 of SEQ ED NG 2, (i |) 26 382
of SEQ | QxdMRgdr e(d i o) &Yra%ﬁ?’vé’rfouéEQm'n@ré}@ andornafdrﬁl) Sohees 0f|n§1§@n

or optlonally (v) 25-382 of SEQ NO. 2, vi ) 25-383 of SEQ

Wien an exysiresarboms @@s@tltaedmmgturgi mﬁ)wrecqm@umobtoanneat@mﬂ@ae@ l@tp SEQ | D

NO 1 d h
Mhe Nt or TEREERD 3 <o siboaindne, AE rihSRP BkPATonTARIT 10 SO RREE> B¢ s
EO 2), %ﬁ? amuresp@ydten oot bebEMaie(g?g Nglasswclmelaos}@%rd)dr @3l ilustranéd wihed- t ype
uman ecause A al SO | nNCl uges e sequence
o o OEatarh O REeS Sar heaaase a1 P SO BoYs A My el deestt 1 e 3y

the expressel 18,akedrir HRMWSEDs! RoNGEd. LABNRIRE S 1@“ﬁfﬂfhakélﬂbbﬂe52®”a|

Sequence. The signal sequence is cleaved fromthe expressed protein during

t he procebe vwellpas aulp 1 >Qﬁb“\efa|h/rl6ﬂﬂlﬂﬁ%ad?"tg@pfﬂla@lﬁ?ierd”rUbsT@éF stdisposegtatof t he
cel | . Buty.gl ) S egyage

bet ween ngn%@gﬁgoﬁggi {ues 6356 anchié(% mesuqlmlg%ga}ﬂ}nbs Aty W'&’% fr:ldursfﬁof

resi due 2nnecton ot the welneadassembly) 12 torthbatelle81 am no aci d resi dues 24 and
25 (resulting in an N-term nus of residue 2, i.e., the "Met-Ala variant"),
as oppose€oot s cl @aaa@ﬂzlhbacﬂ \aee@malyl m)ty@inatlynmﬂmdhsemuaﬁi)leaodnaanémteSMtt| ng in
an N-term nus of resi

P esent | |4 ohREPBUGHS etiies RGO AITBLINS SR0CRR MBS o P

vari ant camnifte PiHaS#Bihdad éss@h?btlyl"lé Tg%'fne@ﬁ "Mclub@s Bﬁblé‘éubﬁﬁe@hn@l@@é% 8-10%
In addition, the exgresse prot €l n can have C-term nus

vari ant s iBgeraue ip denmepals dioss thgymireral @em&ﬂrﬁ %aanVI@eéawewbatm t he

l yci I
mononor s Miasfiredt e Woitte. 3 ilobifes fof heftaBebl'cf slomicety HRRUFE) Co e
present, therweikameleo ag adlmurﬂhéie&,%udfﬂ%@lhnﬁg@'trédtuhgg rpnorrrf)macsir m)ilmculhe can
conpri se netrac omai odji nent., the
xt F acel | (B RPN i nrBen BSRRRRG, 17 dactudest dhel T ROITEIAY | des
89-463 Ofre&E@d Eb "a{@ d Gﬂﬂﬁtmﬁgdﬁeé QQ @@rélﬁaf@é?l @strédy, b lusihg ol P4Ng@ 2. I'n

anot her enbodi nent, the extracellul ar donmai n can conpri se nutant sequences

of human @ENWSPYY 2mANEA Rangeaiabe (R 0., ehiIDIG NaBesN of arcadditahAngRih

conpri se I C g S 3 uch that
conservatm{% g%gehgqgc@cﬁﬁhdggsegﬁge&rgg s W%?aa;}gt%&jrplee%ﬁi%c} N%”He d

ext r acel | adseamidio ned, narch rdesiogsr itrsd arenusbeoto dessmbieeacd Coratol| ssaraiusl east

75% 80% 85(V 9 % .95% % 97% r 99% i dentjcal to cl eot i des
89- 463 ofC o Qf"’@ﬁﬁ%ﬁé} : E‘%ﬁ 1§ norUnEra rHB d[]l&1 cﬂlﬁ’ Lfaﬁ%’r. se a

const ant érﬂld)dll‘he@fi tﬁeh;y@’tym HOTHEIQgE® BUbbN28 b Seridisirant a bADisaihcam be a
portion of a const ant regl on; this constant region can have a wild-type or

nut ant  selfuEhi@n empead B.aihe teal RS MCEIeS iR rynig Fﬂﬂrﬁ?ﬁh'@@werﬁg@g 1 g@&3,

| gG4, IgMunL%h'r aﬁ%ﬁ@hoﬂe%s@él t'oQﬁe {PL@'@H&}O@% e WRHh seébnt?@xffzo%a i ght
chain or a eavy charn of an I Mmunogl o . ere t const a regli on IS
from an Igter egbodonentg,sunbl @t alidaca hystemss thentoof égmay amiudeoameww one or

Wer ot neSBRayeh VPR GFRT ENerehRhd LRI abernbil 3 e AlyelR wran

conpri se @her Suppodtirgy @évitde fol | ow ng constant region domains: CL, CHI
CH2, CH3, or Ca4. In one enbodi nent, the constant region can conprise on or

nore consioané] I eghenreto R gbhdrélqmricﬂﬁesl gRaribgAof eM P&ths g6. dg | 6OreE), | n one

enbodi ment, a CILA4-1g nononer nol ecul e conprises _a nodified human Ig

hi nge r egi}YeS ﬁ'Ulﬂgéo@F@l@é’nH@'& fgngpreratingthe weNd 6. 1 Forinsiancac thestreg 22 166 of
SEQ ID r [ nd 165
of “SEQ 1 0" T 2 ATE 8 b ReorhdiR b okBy & 13-0E6: aiior s 4 Cype
sequence.andodiggs.| frudther, éhd daien2hmayapovidedfilig cenrouticatingl withitee o@iipri ses a
nodi fi ed human 1g@ CH2 region and a wild-type CH3 region (the nodified
human 1g@ CH2 domai n havi ng nucl eotides 509-838 of SEQ ID NO 1 and am no
acids 167-276 of SEQ ID NO 2; the human 1g@ CH3 donmai n havi ng nucl eoti des
839-1 159 of SEQID NO 1 and am no acids 277-383 of SEQ ID NO 2).[0043] In
one enbodi nent, a CTLA4-1g nol ecul e popul ati on conprises nononers having a
sequence shown in any one or nore of Figures 7, 8, or 9 of the U S. Patent
No. 7,094,874, issued on August 22, 2006 and in U S. Patent Application
PubI | catl on Nos 2003/ 0083246 and 2004/ 0022787 V\:hl ch are her eby

T Y 1 Y o R T o, o



[0048] In one enbodi nent, CTLA4-1g binding experinents can be perforned by
surface plasnon resonance (SPR) on a Bl Acore instrunent (BlAcore AG

Uppsal a, 8oeden)s490CTLA4-1 g can be coval ently coupl ed by PpTiusaeop/oadsitee
groups to a carboxynet hyl ated dextran matrix on a Bl Acore sensor chip,

t hereby i mobilizing CTLA4-1g to the ?nsor chip. Alternatively, an
anti-constant region anti body can be Used to i mobilize CITLA4-Ig indirectly

to the sensor surface via the Ig fragnent. Thereafter, |ligands are added to
the chip i@ I?Buaékﬁrﬁplg%“rrééh?'ﬁ%d& 4 GebtRré BQaIT‘I'I% treéef Bbr‘é‘ 3 prSRRigdr enent s
can be perforned, for exanple, as described in van der Merwe, P. et ah, J.

Exp. MeJ. fonsgr(n@)etI@gamaor(kpggﬁprocpd@r@g] sfeagathelinsgrtion aTtopls- (EP- nbleecul es

can al so V, f 10t al t.he
strength o%d?azcw 'ﬁtgotpe \{VI\glll ﬁrél @@Irﬁ&tléﬁ %nge%'O%goé%ﬁg?’%gob ﬁ‘ a\%lrln}:étl pl e
sites. Avfed. Idow?-hdlei)lamttthefln@m Fa]‘rfhgmlr\?vme:]d{w@htrastedh&)n&:tréeewgu hedqé.goi ndi ng
one site gn_a nole t hg ing

i ghor avi Gl 89 GANEHL 908 B bE dEaM BECLaRe (e ViR Horensad TRenencor

i nhi bi ti QHettVeeCTE"HaI %eVEHL@I?éH R)SaQGmEeP%I la MeAlre’ Safid 88 dAEk A6 tdtvat i on.
Avidity can be neasured, for exanple, by two categories of solid phase
assays: ajoreRessts tquel asnainbanifodsh é\@ggr@mglsarmowc@ minesalsdiovairem the bot h of
themt he 0, S i

i nhibiti O&Q@g%b%ﬁ%ﬁ%‘f‘dﬂv& hgc\ﬁ@‘eHse%gréeb%Ig ﬁthrlly Aggb @&nﬁ@o é‘é[ ?%nb\éz rea fixed
concent r dbaiog ,routegdam hlalppmgtdrr s‘toragelfaghzhrm; iA UthLErpeeuemmmﬁ’ I‘fﬁi‘[ mays, and

th t of d whi.ch hi bi bi nd
ot erm modis® heunfBB8a) Bkt A Bthd O bl PASCaS sl 4dc . Theut i on
assays, tpepl mQ?66n$l§t @dﬁ@ﬂ.éw of PAIvés, @lﬂlngéférﬁfcd?ﬁﬁo% i fraventsdirgas, dr

equilibrium a chaotrope or denatur ant ag ent@% ., 1 sothiocyanate, urea,

or diet hwtaﬁhlﬂﬁ@) friogn ﬁdw the avellf sy $iR e¥6Rt tarhﬁnaﬁgntmah.rgbas@ of

CTLA4-1 g/ unt of CTLA4-Ig resisting elution is
| eIJ’e?ﬁJ&@é’g%“%%” Sre EPRIRR]

determn The higher the avidity, the nore
chaot r opi I f CE[V@ he
relative @0?9 Th? tngﬁgt rogjpgg'e@{?s%o%‘lsx 8%%&39?%&%&52 nol a’gsth-éan be

expr essedubimgt I;moc&\mdlst yne rmfemaﬁwc)omrﬂmmts iro at lhlredukaln(se:ltoseatorosurfﬁceej uting

t ded t 50% of b d LA4- | Ref i d |
ot TR A BB ol Ina Ry Tt Ad oTRaCE VEel i SRS ot
differ entsﬁwﬁeWeatbbw@SspHol th’n@b@@é Q%lﬁﬁ%’?bool“@r@%iﬁ fRE t%lﬁ@@ﬁbﬂg the

CTLA4l g Mol ecul es of the Inventio (5 ressi on of CTLA4l g nol ecul es
can be i PPEoKaEYHIACES (DI, §naI3I9§kf&H @PW%%UGIW @@W@ﬁﬂ) W%W@erﬁ@ﬂ?é“@ent ed by
various s ac [ f i a gram
negati ve. érfld;prI%(S:vgg yg g-lﬁ@rr% ﬂqeegfautbﬁ]\#)%éacgtblgr?? gagﬂaﬁp tgrtﬁgpﬁlf erred.
O her m charbi 20 gor euanmuaaxzomlpmlobe amsledvork@O&jtbc@&qeenceEor aompided

above, encodin LA4l g nol ecul es, can sert to a vecto d si gned
For  expr aLemmgerts S posuR L 1 Beliead Sy P aSEettrER)
These veciyping vl boed 84@o @eaRBM e WeRdaops Paty Middt cheRticad derAURIges whi ch
are defined herein to include pronoters for transcription initiation,

opt i onal |§ SHSPANQPHEPWBBIOle. 40 BriFeVR 19915 HRWIERE, BPAAPAEKSi t e sequences,
i ncl ude such commonly used pronoters as the beta-|actamase (penicillinase)
and | act d9818] acYhewaihae neally @iaigs elevated pregsures; Aayexands

1977)),
hoi ds. e 1 BBl O o R B e e R oo per et e
ri bosone ibhcmdiR®d), sihiae €xdeedat ake0 ePSel and/Nattbate evéQZeXk%d( 20810D) PS].0052]
Such |l _al I f I d
sl et apl AChepRale e BRe aioh] Srahals SPPRONFEPHE PROCHBYPansf er ase

gene confqlohi BY de2id, Shlags caricd vankekbit®tdonrol S@dt Rjuldi@etheewbrr 1. CaFor
replicate in bacterl a and cells carrying the plasm ds can be sel ected for

when gr owkaMPIenRlUgE EEnvasT agneMBIedcs, reguiare e dawi and Pragseresk@inanyci n.
[0053) T r lls via
 var ety AR B R o Ay B R AP IR BA IR I8
(Cohen, PFracinsidace, theatusisded hasger 88:(2.9., 10bihgavager amdaSgbnagereis aI
eds., Mol ecular Coning: A Laboratory Manual, 2nd Edition, Cold Spring

Har bor Press (1989)) and el ectroporati on. [0054] In accordance with the
practice of the invention, eukaryotic ceils are also suitable host cells.
Exanpl es of eukaryotic cells include any animal cell, whether primary or
imortalized, yeast (e.g. , Saccharomyces cerevisiae, Schizosaccharonyces
ponbe, and Pichiapastoris), and plant cells. Myeloma, COS and CHO cells are
exanples of animal cells that may be used as hosts. Particular CHO cells

i ncl ude, but are not Ilmted to DG44 (Chasm et aI , Som Cell. Ml ec.

S~ a2 A PN e mrees A PN\ L NS A PNINN A A NSNS A PSNPS™\N O\



enzynes responsi ble for nmaltose and gal actose utilization. [0063]
Regul at ory sequences nmay al so be placed at the 3 end of the coding
sequenceswOTh@ss4®equences nmay act to stabilize nmesseng@CTRIN20098ussh6
termnators are found in the 3 untranslated region follow ng the coding
sequences in several yeast-derived and. mammal i an genes. [0064] Illustrative
vectors for plants and plant cells include, but are not limted to,
Agrobacterium Ti plasm ds, cauliflower nosaic virus (CaW), and tomato

gol den moggicily bisseséd Wiin HeAIEfePATERY 198blSectiRNtftind BABTEGIEED bY
met hods i ncluding but not imted to, transtection in the presence of

cal ci um pusppghdee n iecwell hjose 20oand 4o exovide @r pathdar hydraulia conteisitilidt i on

wWith vir i k00 t.hqd i ntr. i f i ences
Mto pl aneigehBoye ferhbBIRg Tl ardt e oiRh LB aR i

i CL oi Inj e@u%mdelE@%LHmtmtei ofythe ?mga 2y, amdﬁthap!saiatfmid monﬂmﬁgmio@ei S

with glass beads jn the presence or ot i -coat ed tungsten or
Gol d SphoriaTieiubiBeince Breibaa e wel bp 2@ nfie it harse 4, Maubeng cel |
merbr anesg REEABAR I the tUBHSY ApBbIESA e $hd fééé’i%?hsdb% ety lopeeorImpelodkr eat ment
or subjection to high voltage electrical pulses (el ectroporation); or (3)

t he use o¥Crewp i mseri b thesgoeRpr 3hiand engage the BOINg hanasr 2Bes. [ 0067]

U.S. Patent Application Publication No. 2005/0019859 and U.S. Patent No.
7,332, 3030033k h [ see seadinentsethervsdivgs icompoehepisaf éhegiirgrat he i nventi on,

specific . iﬂpm | v in: anj. mal. lian cell
cul tur esaéi)lr%acggggggﬁel n Fﬁ‘%ﬁ%@@%?gé&%@é ggﬁépiengée%”?gggg] d%llqgg ng the
protei n ps.gdiavingriwphsasis ofprovide seblingrdduntangy. osestsa s@BteAvihay el ecul es are
recover ed 1}ro t he cel l ;ul ture nedi u,nzl:ﬁi_t&g ttechnl ques understood by one
ski | | ed iRTMFRY 19rqs & [GHah RAFNEL HimG Savehe AYG'G1B1 ecul e is recovered from
the culture nmediumas a secreted pol ypepti de. %0069 The culture nmediumis

initiall y[oggﬁl_: ri +%@%@X$®p%@°€@?rﬁ!°§ﬁh%@@§ gt g t:t?éﬁf theleckhgeewsTthe
desi 1 ed_REQIAbEA BHBGS HiR Bbbiteldhdins BbRMwRFPENGAAAS Adhgans ENnepol ubl e
proteins, and pol ypeptides, with the tollowng noh-limting purification
pr ocedur esprgdnents malyldrevide twa seals, ae.t a dBBEORAEE; 0 prowde (edundantt e

Pon exchasing a8 BOERL Boh R lres S0ild Soferal8uy HRERR B8 oF On an
o - erorotmn e, et bt o a1
gg: E?ms 2P W’@BH@%}’?’?%{%@?’@W%ESF " Addi t!oon of a protease

i nhibitor, such as phenyl nmethyl sulfonyl fluoride (PVBF), or a protease

i nhi bi t or[088tkt aFIG# i& Hpaierealis vew el die velirpadasasnoly f g rewingidug!

degr adat i pihighibER o 40 FPddcRtarBeRtaN eioklfehildh thdgrdght Wi | | T ecogni ze

that purification methods suit e for a protein of interest, for exanple a
gl ycopr otisventiasanrheegeliheadaassenidy $2 indudesdbe duking bangérazfydisposed ine

character, of . t.el P I I 1N i ture.

[ 0070] PurTfTCati te I S’ that ect e tar bohydrate
B sBRO R T Bae B 0D g O oo B iy

groups of cdupteddioystber cdrep onerte obiiheovalfneatiidssbmbw 1isuchiae cwed ext of the

present invention. For exangl e, chh t echni ﬂues i ncl ude, HPLC or

i on- exchaﬂ@\é’%?ﬁ@?‘fﬁ"t‘tﬁbrbé[p?ﬂ/_ PRRIRG FUS on- Ind1e regafLiyl %‘?éj resins, wherein

the more hagbdinit TR GG dbollaag cofpictito o% baGHEdpodlemandanmian whi ch

carbohydrate is being selected for. Use of such techniques al so can result

in the condd waiah isdnreaded ontacibetcasingsmos! 2p.00vatheTrebedimentsat i on net hod

can furt [ | L] isnacti vat r ye Viruses
and/ or rggélb@%%gﬁrﬁg’g%hgﬁggéﬁé gﬁ’ﬁd&%‘jl gg ﬁ]%g\?%nfoﬁwﬁéhégggmgul ture
medi um of spoeih@alin any seitdbl¢ meemer, Anduding fthroagh timeiobe of edriousratherc! ear ance
steps are_avai| abl e, inclydi t not limted to, . treating with chaotropes
SUch aq. FRHEGITD Hrth e e ke r ionve headkisspi 12 dlsdThoildes's

ul traflt rgdobieed i @sing 4@IWIRBh BiBNSe sEHBHBBH AR theeRRIY $ptdl 254l A4S

i on-exchange or size ‘excl usion chromat oqraphy, pH extrenmes, heat,

pr ot easesSUMACGHASHIsH viam eastrg Baoas d9bilhwtll karpresiasd thaba varietyld purifi ed
CTLA4l g nol ecul e require concentration and a buffer exchange prior to
storage or further processing. A Pall Filtron TFF system may be used to
concentrate and exchange the elution buffer fromthe previous purification
colum with the final buffer desired for the drug substance.[0073] In one
aspect, purified CTLA4l g nol ecul es, which have been concentrated and
subjected to diafiltration step, can be filled into 2-L BI OTAI NER(r)

bottl es, 50-L bioprocess bag or any other suitable vessel. CTLA4lg

nol ecul es in such vessels can be stored for about 60 days at 2 to 8C prior
to freezing. Extended storage of purified CTLAA g nolecules at 2 to 8C may

. o S —— Y o



| V and subcut aneous applications. Briefly, a suitable subcutaneous (SC)
formul ati on conprises CTLA4l g nol ecules at a protein concentration of at

| east 100wogoais4dom combi nation with a sugar at stabili PCHgSke@9sizszdé n an
aqueous carrier. [0077] An exanple of a CTLA4lg SC drug product that is
delivered via a prefiled syringe is pI‘7OVI ded in Table 3 bel ow. TABLE 3
Conposition of CTLA4lg SC Drug Product, 125 ng/m (125 ng/syringe)[0078]
Exanples | and Il of the instant speci fication describe the manufacture of
an I nt 1 avEngithal b¥oaEhis wheHbE BEANEA RO TR Cgé‘péﬁl GbAddiatesef ul in the
nmet hods of the invention. An exanple | yophi i zed formnul ation
utilized praduttiomiserndie velltlife i nvent i on descrl bed in Exanple pi is listed
bel ow. TABLE 4 Conposition of Lyophilized CTLA4l g (250ng/vial) Drug Product
a | ncl udef®0282h% Awavid agsehdrly oL &g couﬁecmtcethestybiingg?@obb%viata ffaregseb4,0nponent s

dr g pr ocAle iy 3ps Vsl Doden R RS Bt b Bsvied o g Wytlobe '
carrier ofedd24r €sé irhemal boies3poiethehiising ispopied isesoafiyirealtb yeesteephabl e
(safe and non-toxi ¢ for admnistration to a hurra_l)hieand IS useful for the

pr epar at i grinefe a0dienal werlgear memisis oaFe@PoNgishiTine ey welineaf y, the

I yophi l'i z s t t r?rgilg m  of

ei t her Stge‘%eﬁ{e%f?er for "aﬁioggﬁgg'ﬁ wd%@'( %r\}\@?§#]or Qﬁ/fasegj\%%% gt:ﬁl oride

| nj ect i onsOlgBFRresaigres avittn diffieeent seciansodi the wallheagassmblyd@. tfordr ug pr oduct

concentr i ction,
ep. - The TPRLbed g ro e ol g el St el ifeedhfc 1 or
admi Ei st rajcogas Iayidlth$ caﬁeghasgeM@an@hethn th:ee:aefngl\zmm][ 26tandehd 0080] _| 3 .
anot her enpodi ne t invention, an art e o nuf ac rovide
ahtch corhBIng.SPoRb2f BT BeRER SR pREEs bife e ERdCSeRey T2t6hs 1 or
its use. J@ealibinglsPodf 24TBRLY ﬁ*fé?dd"e%l‘é?rﬁﬁ}rpla% @v@é@@!ﬁé@éna@é'téﬁm e

contai ners include, for exanple, bottles, vials, 'syringes and test t ubes,
The cont @frane QﬁWOI@eOfftbe gedlsiaboniVaen aot belhgarsedﬁ@resrumltgstmhhee@ gl ass,

pl astic GRNd I |IC]UId

for mul at ﬁ@tnegﬁélﬂleés?%%ﬁ% Sgﬂﬁ ass%dtl:%g[rgﬁﬂ\bmgt%h&é} rVycon% g?%%@%@ i ndi cate
directi om®.f or reconsti tuti on and/or use. For exanple, the | abel my

i ndicate that the 250ng/vial drug product is to be reconstituted to protein
concent r 0028k aAs@leeMtédaenFlaoczyme Ia)'blesd:rehel4mmxayfexterimahrdugthithete that the
SC formul ahj on is or intended for subc %ar\}g:gg adm nfmﬁ tion. The
cont ai ner! U)‘Igcﬁmﬁl @n @pgﬁg%mt%rhorr%mq@egt LAY egggese Vcke-al | ows for
repeat ad‘l‘ﬂ@illﬁéﬂréﬁbd%@né Pabger ées Rifkes @ltﬁ@r@éﬁeﬁélfyql?ds%l?dméﬁi diskqr exanpl e,

t he subcutaneous fornulation. Alternatively, thé container may be a pre-f

| 1 ed syriprjtor 68tCALHE legk Sﬁ@WSe‘kQarﬂﬂUetheﬂm m&ﬂamamwdﬁdﬁm ation. [0082]
The artic f i [ inner

compri si red sy 20 rREhiP o e 2870 B S i A2

fornul at i amd thEeQOBla]g hEmger26, & handfednsinbé Mwoeemyoﬁwrdtehled to dalede ot her
mat eri al s .de blefr a.co rcial and u poi nt I udi ng ot her
buf er s, ELERRON P PARE IMPREdNeEnosgPmegb et n I L Beoe Aer 1 s i ¢ h

i nstructi for use. S|I|conefrees rln es are ferably utilized
For ur 1 A00RAL °f - BaCiupt e Poudipns dodrad 8rE1G4 81d asogend

| yophi || 285k 884 gprafhitr s%ﬁgltlﬁ’ét arbﬁaéfaeauan‘bérher”%géﬂém @A thd om the vial to
t he intravenous bag and be co- gac aged product vial .

Met hods dromjs@qrmasmemlheae%aem tyv 8ueh aﬁthﬁw\birwe@owl tFrhdehepr eventing
or inhibi v,

adm ni st efﬁr}sﬂ%e{l ‘?@ tgé(b%jgg&;@é F‘%\leéggé %‘ﬁéf@g ?8%"%?\%& ﬁlﬂﬁ? t he
CTLA4I g ntubmgldpeobm mTamdmgewteomabaanSthenhahrm ancﬂmdr@%rﬁ@ thEne present
of Ra i n eyt RefheAdeeaTnY d8ng Pt 8¢ 8P G T PRIV BT 1 n need
t her eof arﬁ]tr@é fg@éﬁ)hltée o@ﬁﬁgﬁihe?f suftisle GELIMY &aﬁéﬂ@c%U@ltl@de"WtﬁB@@dih@ cal
conposi ti on thereof he present 1nvention also provides a method of
treating Rangesebds ﬁﬁ&'ﬁtﬁml@%djﬁe ||Qﬂkrﬁg?r%$n4ﬂ|a§P‘e/rfiJ|h§0|‘[edeﬂﬁ|@n§MB] @@l in need

t hereof an effective amount of the CTLA4l g nol ecul e or pharnmaceuti cal
conposition thereof. [0088] Adm nistration of an effective anount of the
CTLA4l g nol ecul e or pharmaceutical conposition thereby relieving the

subj ect of at |east one of the synptons associated with the di sease,

i ncludi ng reducing: joint swelling, joint tenderness, inflanmmuation, norning
stiffness, and pain, and structural damage subsequently decreasing the
physi cal disability. [0089] The nmethods of the invention also nay be used
to improve physical function of subjects with UA as assessed by the Health
Assessrrent QJestl onna| re (HAQ) and/ or the health reI at ed quallty of Iife

N NS\ oy F AT Y " o - Y



am no acid sequence shown in SEQ ID NO 2 for treating rheumatic di seases,
such as rheumatoid arthritis. Al are herein incorporated by reference

[ 0095] Arwefhectsusnse anmount of CTLA4I g nol ecul e may be adgirnisgeoeoesb4é o a
subj ect daily, weekly, nonthly and/or yearly, in single or nmultiple tines
per hour/ day/ week/ nont h/ year, dependi ng3 on need. For exanple, in one
enbodi nent, an effective anount of the CTLA4lg nolecule may initially be
adm ni stered once every two weeks for a nonth, and then once every nonth

thereaf t eéarﬂérsti?rﬁﬁdéd béﬁheﬂ:%t%@gl 6@3&@&% éét%rna%;etaPBS i Ch'he(rj 3 day window is

al l owed for earlier ay W ndow is

al | oned f@ﬂb@wmenmtamrrwltu@ewrt sisterafmoay be popddad tRat mchwtensxﬂe|3y4 bne

know edg @r%ﬁ %]t@e art would be able to nodify the adm nistration reginen
in response § Y156 patients risk status and/or response to the therapy. For

i ni ot r9BaT, G EEE of FRORGCSaFRA AR PaLOR AR R Tl ope s
"nmonth", greesirbsésting Sfreaidukscree ol tetfrstsaze 66 oghdthe2cornd daps6$.0098]
Typi cal I y. doses of the CTLAAI g nol ecul e fornul ati on of the invention are

based on BIExaMEAIGH NYHAH I GBHTRIGRY Be COHPIPE 4P theneshayt Be- cﬁyc%%'léﬂg by the
target S t ntration
Vi A G R e A e e SRR G

35nmg/ nL. v#gal 6Benayube veiifeatt. Fuwthareby ploxiding paelv ek scraw d@mh@mhpom RA in

or ot or abl 1P seeDAst SR E iy PR TR AP b R S B Cageanl & 1
of - CTLAsgO0gehon R 'Hétraﬁ%é%ta@%ﬁfﬂﬁaﬁiﬂéw‘%ﬁﬁéﬁﬁﬁeﬁ 1 WfBuBe) “The”

adm ni st riaeitasinghahber Z@beicr@ltaiﬁmgrth@hmkrmm 4@&1 acoypasdd wiamanof t he
invention can be via a 30 minute to one or npre hour. intravenous i nfusion.

Al 't er nat | YBPGIIMENL gf @etRfe?ﬁﬂtt'mfﬂrE'OQuH@ﬁt%@%g‘ef‘h?%@ﬂegdg FéGEnd 8Yi ver the
required |ﬁﬁ%§@£§o ERRLAY tﬂg‘ﬁ/eﬂb%hﬁg aﬁ@#’f@réﬁtuﬁr@?ﬂd&é@é‘éh BefB?é‘ be
adm ni stere COI’l omtantl or sequentl al y In conjunction wt ot her

i MmunosuppbEgds wen inte thmwelﬂhﬁmll aasemplyt har &pying dhig periad ohepeiatiogpibei f i ed,

dosages e i uppr -] at or
compound el By BRI} 2 TR IHBE MR 1ipd BEMGHEE vl oy

[ concom tant Ly or - Seauent 1Al Ly n e et an i the CTLatig 1l ecul o
of the | PP ArSSaai s peantaasaush Smiebssa B BRSteATa Seatier . < NSABDS
i ncl ude, thét@ékesd}*@m'40@|§@9ro‘vwe6é;aha|'ba$ﬁéﬂ&)flrig%%%r@du&mh'ﬂdw magnesi um
salicylate, diflunisal, magnesium salicyl ate, “sal sal ate, sodium salicylate,
di cl of enabcreesisgdhasafety aap ety of hhemqim@aérassembtyr@ fifaues Provideioar of en,
ket or ol acy Lfefrea?arr% es’bﬁ‘%ng%ﬁ.%n éh%c%%wwﬂt FHRAEMeP! FOXi cam

sul i ndac, Lfol nme . ~acetam no hirbitors, “nel oxi cam
and tr arm@laﬁhnglio@@il@éd bythd iock stiewsi amsammwmfersaaim semrmrmls:%laom%ant ly or

sequenti al | junction wt CT, A4I mol ecul e of the invention. For
oxanpie. Roligee §eba0s Bhubhed he T pbb i Sy 95 fufo ISukiBny

pr edni son@rté#aidcyormgqaut@eﬂhe@ﬁé@&.@htﬂbwahﬁﬁ@pﬁt%@ﬂah Abw! Bfcedn RSy Si X

nont hs as an ora course (equivalent to ng predni sone daily for a

maxi mum ogMme mﬁé\éﬂqsﬁ) MH-darrErngyséemmnay h@lp lha‘lii nchsies 5. 4. 8ingle 1A
(intraartj Iﬁ‘H{) aql,%) [ 00103] Exanpl es of cortl costeroids include but are
not limte % amet hasone, budesoni de, Cortisol, cortisone,

dexanet h h o) I r edni sone
coxarrt B3R Bl 4 b BB S0l Ango pARIn R oF

adm ni st remboanrrreergoﬁm presértenvamtiad mMAs gdseribed dbogs tdmmaﬂmed above are not
i nfluenced by the additi of th LA4l g nol ecul es, of t invention to the
treat ment® qg@e "‘&g\/{b@/g&'n%ﬁ@o‘ﬁr‘?g\-/r@réﬂﬁgra‘iﬂrﬁp?q?r&%ﬁl%‘f’h'ﬁrﬁﬁgpr escri be

| over dosgssefibly |1‘2 tﬁ@w@@édﬂé\ﬁt@rlﬂéuéééﬂ% Qéﬁd%ﬂ théf'temhiﬁﬁercléia\f@ﬂ{n*eaﬁo0‘c the

| ess toxic CTLA4Ig nol ecul es of the invention into the treatnent reginen.
Prescri bi Mgta withy rergspenondi)e hdintasraep! g4 QVWQ)’WGM%W weliheadch

co-adm ni stered drug. [00105] As discussed previously, joint destruction
occurs early in RA. This insight has highlighted the need for therapies

whi ch can fundanentally alter and not nerely suppress the inflamuatory
processes which cause debilitating synptons and structural damage early on
in the course of RA. Consequently, this has placed increasing enphasis on
earlier diagnosis and treatnent of RA However, the 1987 ARA criteria for
RA are | ess sensitive and specific when applied to subjects with early
inflammatory arthritis and these subjects are then diagnosed with

undi ffer enti ated arthr| t| s, a common cI | n| cal pr obI em [00106] It has been
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CTLA41g over placebo, and provide evidence that CTLA4lg, given V nonthly at
a dose of 10 ng/ kg based on body weight for 6 nonths, slows the progression
from UA twWORM9/TF®1t her apeuti c benefit of CTLA4l g appeaP€et/useoppuzict for
as up to 18 nonths after drug discontinuation. [00111] The proportion of
subj ects who devel oped RA by Month 12 gras | ower for the group who received
CTLA4l g (12/27, 46.2% than for the pltacebo group (t/24, 66.7% (20.5%
treatment difference; 95%Cl: -47.4% +7.8%. By Month 24, 87.5% (12/24) of
subject's yisehih died ATLLeRAMK Thehtls hRrRIRG B ABRRERATEdN th 73. 9%
(17/23) of subjects recei ved 6-nonth course of CTLA4l g treat nment
(13.6%t r@aemﬁ@ﬁdlrrmrﬂﬂ@eécn@escreww@may bz imskqllectiotcade. tulting smpb% Ofiered 10

ng/ kg dos i i f al ogous
to the 10g) el o RECwelhud ety e b6 bfe R Bt 1287 08015,
I R t hi sI p@mdg@tﬁ%vm;th&ﬁidsem SThe glhnwmdmgwtometmwmm tﬁ?‘élaélél?g [ rrpLO\éed
physi ca [ and physj ci a orted dise ctivit nt , nore
Phan twi coOTRguUiRRHp Tais T 6408t SR MIS RAGTDIG (e DORA! 16 5PN 4 acebo had
achi eved ﬁw&illhé‘t‘rﬁ@b'ldckr&%‘wﬂl@fé!éo |rfERIdé‘éQH@@bnéﬂéll?'ﬂ%&o@:@hcﬁpﬂl‘élta! on (HAQ D)
(62% vs 249 or had di sease rem ssion as indicated by a S-28 (CRP) score

of < 2.6 ROTI9R 62 thxgwgontapianaerssi & dhe yubing Hangerms:. doﬁ@ft@nbwlm}l@ D and
DAS 28 CTLA4I
wer e Stl(| g)ed\llsﬁ%ljshr ?Egﬁ’n%ﬁ gﬁﬁén?aﬁ%@o é&ﬁ{@l e%?d; ﬁ% u%l, althoggh

treat rrent&gmlamlnptaﬂuobf&p‘redcresew orntha tabigchamece 26 oalottear catmddmenhsf th2 and 24.

Radi ographl Imjdeval uatl usi ng gandol i ni um enhancedMR i nages of the hand
and wristW radi ogr aphs of the hands and feet, indicated

m ni mal e55| n duri t stud dru msnt ri od anong
Subj ect s 10Bg8T vi B ”%’I“LR@P AP SN0 g BT SR BRdedr

treat ment M i 4 &Eh%n@ral@/Qﬁ%s'eﬁ\/a%%d)fheaéﬁdun@@%%cé%ﬁ‘ KHROBER S CMRY @O reduced,
and this reduction was still evident after 6 nonths with no study drug

t r eat mentin agjrstioaglion slony tféﬁ'ltenthPQf thatogkoenirew 40evEIeslogke seremMh¢d algded in t he
| b di f the fut
Glevel opranptges AReba T SeatR P L oRuB Sodl Aot SRLF NG, D, 110 TUTUre

undi ffer emltauatfelcénaetdhthd llosk s[:m\zmaal aAecmds catdn gengppe Gagth bbther eat ment

gllc,lbgael;{,l)é ?gr%m A@ﬂ ﬁaﬁﬂﬁﬂp Hlﬁoé’elhﬁg'tr?tesrﬁaggalﬁg@éecfy Q%%PF{P"E R3pt oms and

signs ar eofrtﬁé'éél“etv@ﬂf(y frRe ebh A séd g |ﬂ@f‘u§@§9fi¢§trrtrig%$ﬂ ¢5@bast thbftilérﬁ'tls st udy
of 56 subjects with UA CTLA4I8vvaswe tol erat ed q%lnlwduasvvlth very
e

early st agg gsgsend Dﬂglsﬁ@| {heeiaeprihe gandand thedradvmi thrperew, 4Es wer e
reported at simlar rates for the CTLA4l g and pl acebo 6%roups no AE
resul t ed [0A28kat hogethar, dgtinthefirst saal fbranertse sECcenbiettd may b6t h t r eat nent

aronps g ds 4 oLl B8 14 eRhaBL BLAUPY4 BroVlsS oL AGANSANAS due Lo
an AE ( 171n each treatnent group). Furthernore, there was no evidence for
a gL eat ercapabiityobdf ﬂr?eﬂmsicnewfm ely. CﬂrbMir]ggaalodl kbarflelrs(napmhhtybﬁw?@gmmlri ng
wthin 1 0. the start o LA4 in I reporte or only 1
Shbi oot - HadTef neaimeah aeSenbly {2 the SealR eRmrd e of b a bBenon ot ry
were genehadrign bR fRBEK 38ty @@ﬁwté‘ﬂwest%b o'iﬂigﬁ%r‘éﬁ’fé? coffpydhichi 6heFour (4)
subj ects becane seropositive for anti- A4-T anti bodies at Month 12, 2 of

whi ch t esWeltNgaeASSET®If be. swehtasy tﬂf'ﬁ@Qﬂ?ﬂQ'@B@lﬁés Adairs iaetharopnent  of
ant i bodi g5, gi 4 0ks %Hﬂgﬁ’lrbérﬂelbr‘?l ;@bﬁg@&‘ Al B I3l i £33 éﬁ@’eysea'lsnd' ngs.

[ 00115] B Avent ors di' scover od Y NSt | on’ of I'g retarded

i sence. foaopgi nbCkRphd ﬁésfa%é’@éf?%@rea‘% o bkt & mont ns

af t er thethapystyast 20 tbtappcbwcﬂémmé@]bll'fyl&) iesv thetduah bairldr 7deof hime ckul |y
under stood b ref rence t he fo g_exanpl e | d not,
nowever - ot RS TSRS EROF hiFan P Eoc%aas{%ogqfﬁélnsm%nﬁ. SGPV &i tati ons

thr 0U9h0U40 t P&y Shiarfbiesay mué‘t"rﬁebeﬂh@thés%@é ¢6$ﬂ1é/y URCHI A tH@/Ien th
ref erence. EXAVPLE |’ [00117] g %2 i Zed, (25 VI aI) drug pr oduct
is a sterofitee |Q%rﬁ§§¢‘%é@nl'r@el%|§ﬁg$ O4vay isminate At a Mo fge(ength

adm ni stration. Each single-use vial contains 250ng of CTLA4lg which is
constituted with Sterile Water for Injection, USP and further diluted with
0. 9% Sodi um Chl oride Injection ,USP, at the time of use. [00118] The batch
formula for a 115 liter batch size is described in Table 5 bel ow. TABLE 5
Bat ch Fornula a CTLA4l g drug substance: protein concentration 50 ng/m, 25
nmM sodi um phosphate, 50rM sodi um chl oride, pH of 7.5, <5% HMN species. b
Forrmul at ed bul k sol ution density = approx. 1.04g/m . [00119] The required
quantity of CTLA4lg drug substance is added to a cleaned and sterilized
stal nl ess steel corrpoundl ng vessel equi pped with a m'xer The dr ug

T . o o ~ N
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[00129] As described above in Exanple |, the manufacturing process for
CTLA4l g SC, 125 ng/m (125 ng/via') drug product involves buffer exchange
of the buwR 2d0ug4®ubst ance from 25 mM sodi um phosphat e, PEDHSR@OMI 361G
chloride at a pH of 7.5 to 10 nmM sodi um phosphate pH 7.8 buffer, followed
by concentration of the protein fromﬁ O nmymM to -150 nmg/ M by renoval of
buffer. Sucrose and Pol oxanmer 188 are then dissolved in the concentrated
protein solution and final batch weight is adjusted with 10 nM sodi um
phosphat eonHéE@Festﬁcﬁ asﬂ‘l@hé’k’éd‘?oﬁ‘?é%btv@ébd t$1eff|r§tts%ra¢@6tafﬂ|69HQh 0.22 micron
sterilizing filter and filled into sterilized and depyrogenated 5-cc Type |
flint gl aee;:oadaleel G&taﬂpwmge@sumg af bathragalsdhand 580@&9@@%(11@!9 peesisete wi t h 20

nm al um ru
oroduot . HBWd e BETYEand Y PRbaBRT e AR boll T4 S KR R o°
Conposi t|4mmafy tﬁﬁle%ldgsoﬂﬁat é.tﬂySfaMgr‘md)f théZlﬁstmga(aVB&br reugedendadieat 68 | ncl udes
40% overfl | 1 g jél’l nge | oss EXAMPLE I D [00131] Rheunatoi d
arthritis @%'r‘i% gl§ M%preﬁ'ﬁﬁrﬁ Ksorder which can lead to progressive
joint destruction, deformt signi fjcant h)1/si al disabili tx and poor
qual i ty dOOBit . FI® 3 Fepiaisg HCITA LS ZioiRoAS 130 el o QRer@ing, 3 MiNerRk

devel opmeglfitio 8 st@ﬁi ﬁ%ﬁé\lflﬁy o\l &arﬁ@ﬂl&%k%o@%ﬁs £8 T &2oYddHcellifdh g wi th
pl acebo in preven Ing t devel opnment of RA in subjects wth recent onset
undi f f er eembediswnapt theipresertumyentino. dnitaly, the yallheaskagsemiih &2 aeayeb@pment  of

pr. onort 1 JpbBfeHbag: 62), bt -y ikl SRBrERE S dasFrinaf agve, S0oR 38" 1"
Sl et | o thacualihead ADAB, ieoaing tpedl 29l e tE'SLfr@tes??' D A Y
as. def i ne%ﬁrﬂér 108l 357k 40 predReaRed g thenueiedasrmbly 22 (blatk Bpnden ot tdy
medi cat i of),ch&s B_Prc?-étﬁ'%stﬁetla(ﬁ( %gmqo%to%mé‘debleﬁwg@pén@hf With %@{UUI@ nt

damage of the hands (carpal, MCP PIP joints 2, and 24 nont hs
af ter t hespschré. dﬂoe@@mbodﬁeedpyperetlde@ﬁthetwelt m@ytlm@laderﬁrat:tugnguw usi ng MR

t t
ol i ca OyRAAETe WaR (HORI0H). it SRt BFidael B bR SLRE InHeET Pon ' ©
bet ween twellHesa dsseatbien®. @ftouive. frabiuring pmses& amedpd:tau’rrmchayamc ef f ect
f CTLA4I I | t.oant i bodi I h t f act d
ant - oyel e ereEBbithe aluMsBhatdung Brorer eeme) des)y Fogstede fiscase
activity euspig Fdrmeshet WeRilioh NBlobk 888)TEAS cghlakied dbdlBgthehscBaBwsaoues of
the full DAS (CRP) score. 6) To assess the proportion of subjects with a

fal | DAS eWide apfuat barergurigg the fragivding progsassrnd y ﬂ%té@%@gphyy cal
f t i i I nd f
ngc( Il—bzg) an %ig@@ %%N rér:ﬂssta bﬁgrerﬂ#Z,éaé%dsagig%%%%lrélacgﬁdéﬁ%assess tLe sa? e'? ; gf

CTLA4l g |pre8$ures seachedphypingahesmopénationsli Atierethalfresturony wbcesseand any

f CT | | f f
t 1 oat nontbSStefLing Featidiondlow 1ha e 2EBLEE bRt e bR diBent s o
the ACR Rénd ARRISdLeHON @eblrﬁgyeb@ﬁnsmﬁ;matd@kqgm) Raewaatiobal A5de, irid )

conposite variable overtine between the two treatnent groups. Study Design
[00133] THPYUGHOrHUPEREIENOLEEE NeRLBe @,nsmlteﬁdn fug %eﬁen%wtbﬂheduak Wo- arm
par al | el IJT%“ ur dpoi nt and 24
nont hs to@{rﬁ%@ﬁrgﬁd&@?@égﬁg{ é@?éfgt S@%r% %@dﬁjgﬁﬂpédﬁg@éﬁ% to receive
ei ther CIi nmugd qrrogliclioalitovf isrrun ierofigh dhe wiekhearhaseenidfly (becls1 @)y and

R tonee ahbdfeterhw8 oAbt i difly bAlRr abf il 1P BreR0Edeals cafed i ¥iare

non- st er ondass en@peranérh ahmatvesiihedd @8 ey AR ch ks draghaig, bbst- st udy.
Subjects will be allowed to take a stable | ow dose oral corticosteroid
(equi val efﬁ%CtKJW&fi@Nn@“dpPr@d'HP%h%OVMaﬁ Ayl Q%Wfd@@&wd%@&%@(j SgFWS two of
the folloydng high dose corticosteroid conconmtant nmedications may be
utilized every six nonths of the trial at the discretion of the
|nvest|g or ( for a
ot mum aPCRah Wbl HeEIsLERCKR, 2R o RIPh LRI IRASCAMIND) e o
with per sunsacemtdaalce kvithtarserabodimesit of thenpriesemntfingeniidwy. newi loek sarewisi A0 who do
not nmeet the criteria for RAw Il be observed off of study nedication and
will be allowed to take the concom tant nedications described above at the
di scretion of the investigator. No subsequent dosing with study nedication
will be allowed. [00134] Subjects who develop the primary endpoint (RA by
ARA criteria) at any point during the trial wll be discontinued fromthe
study and allowed to receive anti rheunatic therapy at the discretion of
the investigator, including DVARDs and/ or biol ogic therapy. [00135]
SUb]ECtS mnll be |n|t|aIIy dosed based on the|r melght at the screenlng
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Effi cacy Anal yses [00141] The primary efficacy analysis will be to assess
the rates for developnment of RA at 12 nonths in CTLA4l g and pl acebo. Poi nt
and i nt erweal2o@stsikgoat es for the proportion of subjects wpCh/ts2@0agsesi s of
RA at 12 nonths for the two treatnent groups will be provided. Subjects who
di scontinue fromthe study with a staiid reason of "lack of efficacy"” in
the CRF will be considered as a non-responder for the primry endpoi nt
(i.e., they will be counted in the nunmerator and denom nator while

assessi NoyrbltAsRAABRE] RS 1Bie loP 24180 oY BbRRORBGr e wses | teri @) .

| f a subject has mssing data at ‘the Mnth 12 visit not due

di scont i neesETENY ARdsuph asvey satingntherlesk sdiews s dijgeded \engagememi S

| uat j ect il
oot ba i roiddears THRISk SrolE abufhE SRt ol el Se i ~oLs
assessi ngubmigds trﬁe)weﬁ?ﬁee::béaséenmdnﬁ at may betested. wdk@ﬁttg*%]se'ﬂompdm{gn_@e of
synovitis ructural joint da essed usin i magi n
The VR P EraRE PP th S e BRe ireys COuBRI doTiGIeSLBPEE TR0 ot ol

" OVERACT {Raesired 9bws At (Block i294 Uide ﬁé%@”%ohﬂ?@eﬂ& @bH@bFe%v 4@:or e Set
of MRl Acquisitions, J0|nt Pat hol ogy Definitions, and the OVERA

Scori ng Smléawwnjestmétlﬁﬁateepbgqpk W\Bmaﬂ%MILVIQB%W(tQ@@Q) )Anym@ﬁffges fr om
b | | 6, 12,
ond 24 moRbRREEET Wurce Y pedas MK el b oBRIGHITRE R DA, O

synpt o][ratm: btdml«ﬂ@ﬁglarﬂynaybbmadua}lllynlémeasecemsredclatheﬁdesmr%daedtn@ nont hs. Tge
t t t t t t
0506 cont | HERCBIT RGRUSHASY oy BresSern RaKS Mo acesy g eBtRBing SoEa) “The

phar macodyfrainire sfvegity Bl ifiBYAY/ & tAE dar Mﬁléﬁé{éd@ oﬂfheﬂ@él@@érewb@j' es [I1gM
rheumatoid factor and ‘anti-cyclic citrullinated peptide (ant- CCP2)] w |

be assessORCKENS) dﬁ@V@“QG?@wﬂYGﬁeﬂﬁéh%ﬁﬁﬁﬁﬁﬁé&?ﬁﬂﬁW@t@ﬁﬁ@dﬁﬂ@§d3ﬁ|basellne
month 12 @y :Ceir"@ﬁ'ﬁ bhelb e sSidwis 4@*@@&9‘& thé@@l'lf?egﬁhé’sggw j&m baseline, will

be sunmarized by treatnent grou roport ects reaching

ESEET:XS/ ?LIV r@%ﬁ |ve neégpgsl@ygq?%@ﬁ@gfg&égé&%hﬁﬁgggﬂ &% aggfine in

full DAS dl@ﬁﬁ)at;vel-ﬂé@ns,mﬂ)ealflk: emtmmmentsmm tfen3thoain By wag oaedamelermnt hs wil |
be sunnar sti es and ﬁonfld nce |nterva for the

CrL g o Brdiobs PG v e B & Gl RO, EPBRver b bRlhL ' o1

subj ect's Mdé?stb@ﬂ‘tr%'tﬁéllr(vﬁalﬂlhd)n Bﬁfﬁ)ﬁﬁt@héed:ﬂo 68 liitbH t@meswm&mam#mby
treatment arm [00146] The changes in core conponents of the ACR RA

conposi t edle%{eﬁ; | BaeT NG ¢S85 Gute BuEr 8l MRBIISE ABSrPNEIATS: Acbat ment
tivomf | ndi
and ol nias ﬁé{“@@%"ﬁﬁg NP Sy AR ebBe I RER SOMBHOMel 20 of e

wi || be tfabowinpegpeRdediokitoy. di stri buti ons and individual |istings of al
adverse events will be generated. Changes in clinicallaboratory test
results frombaseline wll be |isted. D scontinuations by cause wll| be
sumari zed by treatnent arm | nmunogenicity Analysis [00148] The

di stribution of imrunogenicity variables and their changes from baseli ne

wi |l be summarized using descriptive statistics (geonetric neans, standard
devi ations, etc.) and 95% confidence intervals of the changes from baseline
w Il also be cal culated. Lack of imrunogenicity is defined as the absence

of a positive response. The exi stence of a positive response is defined
based on an assay cut-off value for positivity for each assay and further
confirmation of that response by inmunodepl etion. For the anti-CTLA4dlg
assay, the value is calculated by dividing the nean post-dose subject serum
sanple OD by the nmean of its correspondi ng predose (Day 1) subject serum
sanple OD. For the anti-CTLA4-T assay, the cut-off value is cal cul ated by
di vidi ng the nean subject serum sanple OD by the nean OD of the negative
control on the sanple plate. The cut-off value is established during the
assay validation and may be re-established when changes are nade in the
subj ect popul ations or assay reagents. |If a sanple is negative, it is
assigned a value of < the dilution evaluated. If the value is positive, a
serial dilution is evaluated and it is assigned a titer val ue correspondi ng
to the reciprocal of the interpolated serumdilution that is equal to the
establ i shed cut-off value for positivity. Rate of positive response (if

any) and its 95% confidence interval will also be cal cul ated. Subject
Selection Criteria [00149] For entry into the study, the followng criteria
MUST be nmet. Inclusion Criteria A. Signed Witten Inforned Consent [00150]
Subject is willing to participate in the study and signed the inforned
consent B Target Populatlon[00151] Subjects nust have a dlagn05|s of UA

o .



11) Femal e subjects, who have not had age and/or risk factor appropriate
breast cancer screening (as defined by published guidelines and/or | ocal
st andar dswendorsed1by t he national cancer or nedical soecEtus2eadisiet he
Mnistry of Health), or who have had a breast cancer screening study that
is suspicious for malignancy, and in omthe possibility of malignancy
cannot be reasonably excluded foll ow additional clinical, |aboratory or
ot her diagnostic evaluations. 12) Subjects with a history of cancer within
the last five years (other than non-nel anoma skin cell cancers cured by

| ocal res§céilﬂ ). Existing non-nel anoma skin cell cancers nust be renpved
prior to b g 13) Subjects who have clinically significant drug or

al cohol abuse. 14) Subjects with any serious acute bacterial infection
(such as pneunpadefy ngﬁtgﬂa phritis unless treated and conpletely resol ved
w th anti |ot|cs¥ 15)°S ts wi th severe chronic or recurrent bacterial
i nfections (s@muaebareleuhcemrqmemﬁpﬁsiag acpplvatitycofarmitdtiseatsaati s) . 16)

or ot ous fBaF @keBpp IR fefi ImaBh TEMels Boh ERLAR 5 T ot e
el i gi bl e paysapybeeatinglfromnthe sxterndlipoet (6B tgstiag région bamcbaetherpilirattywit , and

they have a negative chest xray at enrollnent, A PPD response that is equal
ap b

to or gredieyan , Yheremt BIIEK nrki SEER W Ip %P'H'(Qé'fq WPPO¥EE @ 3l t hough a
| over t hr @5j0ddireSorBrbictiyn Bgamepbloasas i alfmBrp ey Bid g i weal
circunstance and investigator according to published guidelines and/ or

| ocal st ahddlweliymienseldr Bgalthe medi cal society. 17) Subjects with herpes
zoster that resolved less than 2 nonths prior to enrollnment. 18) Subjects
wi th evidence (as assessed by the investigator) of active or |atent
bacterial2.or vihesdysterhedclaimsl, atherdin the maltbbapier eotkiszreve comiprisent,

i ncl udi ng_ s S Wth evi of Human | mmunodefici ency Virus (HFV)

i nfectiondd 'QSCQWPE?'E‘QI'HQ ﬂ%{ 5%1?6‘??"%2@@' ”I’ﬁrieﬁaﬁngs 19) Hepatitis B surface
antigen-positive subjects. 20) Hepatitis C anti body-positive subjects who
are al so RIBA-positive or PCR-positive. 21) Subjects with any of the

f ol | owi ng3: abokh& ssjer&lf GM THythesei tie gulti-bamerloek 3RO CAMPIIESS R 109/ L)

Pl I
it of T aaedshTERalgiety it td o BT LR ARt Mo, b Ay

ot her laboratory test results that, in the opinion of the investigator,

m ght plaet ub ect .a unaccetable ri.sk for rticipation in this

ot udy. "D b onins BTt Elaiiel CAITRY Snae B ie k%) CSmBRERE who have at
any tine recei ved treat ment with CTLA4l g, or CTLA4lg. 23) Subj ects who have
received treatnent with any investigational drug within 28 days (or |ess
than 5 te?-m na‘t\|Q%ISF3IQWW33Wﬁ”'@adnﬁlﬁﬁ&m%h)coﬁfprtsﬁ@ Day 1 dose.24) Subjects

currently rec ion colums (such as
Prosor ba col uﬁéﬂé?&@%@gﬁ%ﬁﬁmrg éBO e%i | ﬂ?%E%%%EPT( r)), cyclosporine,
D- Peni ci | | am reefirsbsea aligpasedrait aﬁrsttﬂﬂtﬂltlmaionzm)th@r‘dody andeanfrgurtedviot h DMARD
before screeni ng. E. her . EX Iusio eria 26) Prisoners or subjects who
are Conpueesaiﬂteyg%cg{;tgtﬁlge‘veﬂlpﬁgcilaaﬁerg |yI§ ﬁsncarcerat ed) for treatment of
ei ther a psychi eédonel s¥al BRpPesE@At 4 €eond AidlEetatinsortlingessdy)arid | ness nust
not be enrolled into this study Subbects Parti ci ﬁﬁtelﬁfl&@l n the MR
el

Eval uat i OCFP"[f'Qer@ﬁP SeREtheRAY t@d'i‘%t”eﬁ eqathassgrally sw ifirpt3nd s
responsi beoh@laxfif iealibi B diffefbrk HBPSie hiohen! ral ndi cated from havi ng
this procedure fa lowng 1s a Ilst sone common conditions that may
precl ude the subj ect from having MRl of the hands/ wi sts. However, this

ShouL %, e HEBeR oy b B el el R R Brehns ;o

rests witthetbeelysi te radi ol ogi st, the investigator, and the standard set by
the |l ocal Ethi cs Commttee. 1) Subj ects who have a history of

cl austrophobi a. 2) Subjects who have a physical limtation related to
fitting if th t f 250
pounds orﬁnsez”éﬁ'."@kgtraet@? e e ol R PR %Vt  oos
direct |y asstie tadmifict seali #e gegood seal, be aiogayweptiondhe®ebj ect s who have a
history of allergic reaction to contrast agents. 5) Subjects who had
exposure to a radiological contrast agent within the 72 hours prior to the
MRl exam nation. 6) Subjects who have a fused joint in the wist or joint
repl acenents in the hand or wist that are being evaluated by the M

exam nation. 7) Subjects with a pacenmaker, epicardial pacenmaker w res,

MRI i nconpati bl e cardi ac val ve prostheses, MRl -inconpatible vascular clips

| ess than two-nmonth old, or MRI-inconpatible aneurysmclips of any age. 8)
Subj ects WI t h MRl -i ncorrpatl bl e cochl ear | rrpl ants 9) Subj ects WI th spl naI

o . oy - -



medi cation treatnent, subjects will conplete their schedul ed infusions as
prescribed by protoco . A subject's schedul ed dosing may be adm ni stered

Wi thin 72vbaoe%s15¢991- 3 days) prior to or after the targeCTdsgomwo4iwdé ust for
the subject's and/or the site personnel's convenience for Days 15 and 29. A
+/- 7 day window is allowed for doses.thereafter. Prohibited and Restricted
Therapies During the Study [00162] M (e.g., nethotrexate, oral or
parenteral gold, sulfasal azine, chloroquine, hydroxychl oroqui ne,
D-penicillam ne, azathioprine, |eflunom de, cyclosporine) or biologies
(e.g., etanercept, adalinmmab, anakinra) are not permtted. [00163]

Subj ects &i || B lack sekew ofcclainke, eonpreding aiotrild, aereiniiie giamdt ory dr ugs

t hr oughou t j eC i I ow dose
oral cor tclgocoé\fsee%rﬁ%t}'rzge@ﬂ?é\l/o% %%P%doaoghﬁ%@ﬁg&\éﬁégaéﬁ%%ﬁé%é%”ﬁ%@m{e%g%ughout t he
st udy. Upcdnfigtmeal tofméateeofaotdnopenent bf glwalibead aesémblyst er oi ds nmay be utilized
every six nonths of the trial at the discretion of the investigator: oral
course (equivalent to 20 ng/day prednisone daily for a maxi mum of two
weeks), of a StHgbek sbfiel Bt dIAMIS CabraprsintP 8 FrudfocdniiaEhd cdrfigured to
(intra-articular) dose. [00164] Non-steroidal anti-inflammatory drug

(NSAI D), Mats tgc eeMaegpentioh a(waiead gseemdlyper mitted during this period.
[00165] I A and DVI injections of corticosteroids should be avoided. No | A
or IMinjections of high dose steroids ARE permitted within one nonth of

t he key ef(.i cathe leciabo@w ofrcldim 8. whéeirsthbGBst ddahisharl2nndadsddbnt h

24).[ 0016 The, fol |l owi hg nedi cati o be, used, except 12 hours before a
Fol nt _evettRastorAouaa e ArelBHere R dnEBla P BT SEEROn product <
i ncl udi ng acet am nophen and narcotic anal gesics (e.g., acetam nophen with

codei ne phosphate, acetam nophen with propoxyphene napsyl ate, acetam nophen
wi t h oxycbtonelh®/@ek et plddainhe svhgrebinexecand BeRlyiarOEHYIE S8Rt ar t r at e,

etc.) tr T LONSM NERAL EXTRACTI ON
SYSTEM HAUTRE SR TR e e Bt Rl R e e ATeD

APPLI CATI ON [ 0001] This application clainms priority to U S. Provisional

Pat ent Ap icggiq%g No. gl/ 074I 56%, ent i tII ed "M neral Extraction System

Havi ng Multi - < o) q{aéff%hv?a, qqqeglp BIfONRE" ™0, 2008, which is herein

i ncorporated hypé@f,ehgnce in its entirety. BACKGROUND [0002] This section
is intended to introduce the reader to various aspects of art that may be
rel ated to vard Bassageaianding axighy pyreuddhthe hpsyAndospniighiechiodeeeiMescri bed

and/ or cl & Wal fidthshdvearssd insplpel i eved to be hel pful in
provi di nﬁ?ﬁ%ﬂreealctiégr aw}l—(%}hstbg‘év%gr%%dngéﬁbléﬁ%?mti on to facilitate a better

under standi ng of the various aspects of the present invention. Accordingly,

it shoul d, be er st t hat, _. e state t re to in this light,
and not agé?ad deslpgiﬁgg%w g’?‘fl@b{]?’tqo%%ﬁ Qﬁ%ftaaéf?ﬁ e&gfﬁr’[é%%g% have a

pr of ound @upksdt todhe Pagsade 860 boNi RBe@ islreveicahi psessunseg@rmal¢ronc e and
systens that depend on oil and natural gas are ubiquitous. For instance,
oi | and n¥elfiead ap28Me used for fuel in a wide variety of vehicles, such
as cars, airplanes, boats, and the like. Further, oil and natural gas are
frequently used to heat hones during winter, to generate electricity, and
t o manuf at4.ur elhegnlogk seieMsof chginait 2,;0ompriséngea Jicki pepr digpeses. atfaisidxiah or der

i gni 11 cancakbanhe S iattlodihl e SR B B PR ERd bl g o1

natural gas, and other subterranean resources fromthe earth. Particularly,
once a de 'redFresource [ ered pbel ow the surface of the earth,
p

s, disc
drilling Ehd pH¥ulQek ﬁ%@%%ﬁ%‘ﬁh%@”&ﬁﬁw 2Rpreeedl disposed &t dnd ext r act
the resowend xRS BcaYish @RRhEBYdIPant @eAfiQsteRs BRAIRhE boaY ey € depending on
the location of a desired resource. Further, such systeirs generally include
awel | heaowelteggtasgembugh whi ch the resource is extracted. These wel | head
assenblies may include a wide variety of conponents, such as various
casings, valves, fluid conduits, and the like, that control drilling and/or
extraction operations. Additionally, such well head assenblies may al so
i ncl ude conponents, such as an isolating mandrel ("frac mandrel") and/or
fracturing tree, to facilitate a fracturing process. [0005] Resources such
as oil and natural gas are generally extracted fromfissures or other
cavities formed in various subterranean rock formations or strata. A
fracturing process (i.e., "frac" process) may be used to create one or nore
man- made fractures in a rock formation, such that such that a connection
can be made with a nunber of these pre-existing fissures and cavities. In
this manner, the fracturing process enables oil, gas, or the like to flow
fromnmultiple pre existing fissures and cavities to the well via the

o o " - e o



design, fabrication, and manufacture for those of ordinary skill having the
benefit of this disclosure. [0014] FIG 1 is a block diagramthat

i 11 ustratwe 200/Bmdeodi ment of a mineral extraction systemCTQS2000043646
illustrated m neral extraction system 10 can beconfigured to extract
various m nerals and natural resourcesg, i ncl udi ng hydrocarbons (e.g., oi
and/ or natural gas), or configured to'Inject substances into the earth. In
sonme enbodi nents, the mneral extraction system 10 is | and-based (e.g., a
surface syst emMneiock 48RPl Gajth 15 ISaBRFARcD¥ebAALealAonr|sdstd Ateihg t he
system 10 i ncludes a wel | head assenbly 12 coupled to a mneral deposit 14
via a welseal eonfiguse@inseaiéhevepdy tba igrariduanska seord irgagied wonfigurgddoa

wel | - bore T rally includes a | arge dianeter hub
that is dslega&hsee@‘ig{ﬁ“ﬁ% Lﬂe}}e\?glr”%légja%s%g‘nm@ " the well-bore 20. The wel | head hub
18 provides for the connection of the well head assenbly 12 to the well 16.
[0015] The wel] head assenbly 12 typically includes nultiple conponents that
control | aifl r cHt Bk S o drit 1 5P Bindhe rBRs o SatnoutpioER bhe wel | 1.
For exammb@ssiiraqo ¥&d i€ a6aafeastitoid 58a08narcdbindtipl tHeesibodi es, val ves and
seal s that route produced mnerals fromthe mneral deposit 14, provide for
regul ating pressure in the well 16, and provides for the injection of

chem cal syor fHui i : - : . = such as during
a fract ur1|ér)ig ptrt)aclg?é 'sE'r}egv {)ﬁamﬁ%éﬁ%ﬁ 'e%q)%égl)%}dfrem&g , ?% %Whead assenbly
12 i ncl udesnpvisxs matirgpihreais adupjed ef tereasld df thebody &hd iestenmad threads 22
(hereinafter, a tree a tubing spool 2 a_ casi ng, spool 25, and a hanger
56 (e 0. ooyt RbiagBe SRmBshait R wilhgde BSaRENS] ovem 10 may nciude

ot her devices that are coupled to the well head assenbly 12, and devi ces
that are used to assenble and control various conponents of the well head
assenbly 12, Fdie legkaplew of aifh 2, qampyising adrusiasenicaeend ceHigussdicem 10

i ncl udes I i string 30. In certain
enbodineﬁﬁg&ﬂ@ﬁﬁgﬁgg?ﬁgﬁqﬁgb %@§%b2$§%Whh%g tool that is lowered (e.qg.,

run) froman offshore vessel to the well 16 and/or the well head assenbly

12. In other epbodi nents, . .such surface systens,. the tool 28 may include
a device spé&ﬁbeghﬁgf_trteﬁmg 8_rw ?@ﬁ%&@as?fﬂt’@’ FHEPURM Y head assenbly 12 via a
crane or ot heramﬂwv@%ékﬂeﬂgal@eess@ee td Plelfdiinkag dstembR2igeansiredf a/Idckel udes a
variety of flow paths (e.g., bores), valves, fittings, and controls for

. g .
oper at i ngSA AW, WBETeIN Bie |pef S¢revt GRTARYISesfePagsage Xt g adalig@reugh ane t hat
is dispo fl ow | oop, actuators, and val ves. Further,
t he trequgtﬁ@g%%93§%ggﬁppgﬁ%pgﬁhnunication with the well 16. For exanpl e,
the tree 22 includes a tree bore 32. The tree bore 32 provides for

conpl eti on, an ver procegur uch the inserti als (e.qg.,
t he hangeéH'ZG?ﬂﬁrﬁ]gﬂpﬁeOfV% 'ﬁ] %,C%ﬁl%%ﬂ% %‘%??%EJ %P@?g}’\[e&%gkg'{? als into
the wel | WéliHeadmsses®in-hole), and the like. Further, minerals extracted
fromthe well 16 (e.g., oil and natural gas) may be regul ated and routed
via the tree 22. For instance, the tree 12 may be coupled to a junper or a
flowine at g ' i s, ifal ol d.

Accor di ngéf%, ptro%dﬁ%gﬁ)d??&m@ﬁag{ r%ﬁ@nﬂfﬁgh\%ﬁ% S?gev?he mani fold via

t he wel | hegltheadlsassbmplyl2 and/ or the tree 22 before being routed to shipping
or storage facilities. A blowout preventer (BOP) 3 1 may al so be incl uded,
either as a part of the tree 22 or as a separate device. The BOP nay

consi st of3.a vanethyd of opabinega wellhtadassemnblycoohpasiagt o prevent oil, gas,
or other fluid fromexitin tqe well in the evﬁﬁt f an L1ni nt ent i onal

rel ease of pr8YgHBI NN UERCkSLEWE IRIGARE Medheaq BBsErolYnuNe§M ng spool
24 provi des dhelRTRorfkqbclt S&elvi@dnptiseTypi cal Iy, the tubing spool 24 is one
of many conponents in a nodul ar subsea or surface m neral extraction system
10 that is run fror et 233 sisposed @t edirst@xial indaties osyibe edy BRE t ubi ng spool
24 inclu : i i spool bore 34 connects
(e.qg., eﬁgﬁ]f@gF#ﬂ?{%aﬁ@%T%Orﬂ?@gﬁ?%ﬁ/egg?%‘\@eé#rﬁtﬂg’ tree bore 32 and the well
16. Thus, the tubing spool bore 34 nmay provide access to the well bore 20
for various conpletion and worker procedures. For exanple, conponents can
be run down to the well head assenbly 12 and di sposed in the tubing spool
bore 34 to seal-off the well bore 20, to inject chenm cals down-hole, to
suspend tools down-hole, to retrieve tools down-hole, and the |ike. [0018]
The well bore 20 generally contains el evated pressures. For exanple, the
wel | bore 20 may include pressures that exceed 10,000 pounds per square
inch (PSI), that exceed 15,000 PSI, and/or that even exceed 20,000 PSI.
Accordingly, the m neral extraction system 10 enpl oys various nechani sns,
such as seals, plugs and valves, to control and regulate the well 16. For
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[0023] As depicted in FIG 2, the lock screws 40 may extend through the
tubi ng spool 24 and engage interior conponents of the well head assenbly 12.
The il | uswoar@disswhi ng hanger 26 mates with a general | y PCTask@oomiceal

di stal portion 62 of the |ock screws 40, and the | ock screws 40 are
provided to conpress and maintain the1§ubing hanger 26. To engage the
tubi ng spool 24 and the tubing hanger 26, a gland 64 of the |lock screws 40
is rotated to drive the distal portion 62 radially inward into engagenent

Wi th the tubing hanggdcopl- sehp&gﬂbsé%ﬁétha Qécdrt&eaﬂlél%caﬁl%h%thé(bdg?)éﬂd”d ude a

flrst seal 66 and a second seal 68 (e.g., annular seal) that ovi de a

" dual bar¢qrélgur®yt@t®ﬁﬂ thiet boctyrie th@m@ﬂh@m gsembliiearngkel | head assenbly, such as
t he tubi ng spool t 68 each

i ndi vidual l'y prOVIg%m£ggﬁgﬂeggxkﬁ5§ee%ﬁﬁprgﬁh htn§b§§§%9g §§§bng a

r edundantccsﬂghred;lortesthalrelgsm @inttle ifiret rseals itegs ¢ domdssafag toy axfomthaat\mt | head
assenbl y he seals 66 and 68 may be fornmed fromnitrile, graphite, or
any ot her! Qﬁi abl e sealing material. Additionally, if the tubing hanger 26
is set in tension, the lock screws 40 allow full bore tension with
dual barriers provided by the first seal 66 and the second seal 68. In other
enbodl men@% al henmethodkeiralaiay 23, pstpsigingeliowieg gricid thsaughie weltheades 2, 3,

&g;ﬁyﬁfals [ 0025] Each of the lock screws 40 nmay al so i ncl ude a

test port 8 at enabl es pressure testing of the |lock screw 40, the first
seal 66, and the second seal 68. For exanple, a hydraulic punp may be

coupl ed t the t est ort 0. plyin ressure via the hydraulic punp,

the inte P“?ﬂ@'?ﬁﬁ§$09§¥&e§gcﬁﬁﬁwghﬁ second seal 68 may be verifi ed.

Further, by prao\wnemhéw @@%mﬂlpéom?ﬁélﬂ?’oﬁ@ oft'rﬁdi’reacdrﬁ&dnelh@it 70, each | ock

screw 40 may be individually tes verify seal integrity. [0026] FIG 3

illustrates a Wﬁ@&'@%ﬁcr@wsﬂt&o%ﬂ'hé@ﬁjo'&%%mr?CQ@p@ﬁ?%ut t he t ubi ng

hanger ZQNHH%H{ﬁEQMﬂi&QhoﬁﬁﬁoQ§5e “ﬁ?ég-'n accordance wi th an enbodi nent
e

of the present 1nvention e enb picted in FIG 3 may illustrate
operation of the wd firstigealdispogediat affimﬂod;a‘tionfomtoemdm@nplrmﬁgsreairtd bef ore

t ubi ng |s r i head assenbly 12. During this period of

operati on> alt]]ﬂee é)ntonﬁ?“@elh%@\%ﬁem&y a short period of time without the
tubing hanger 26 Ora $¥cRAdClehPdishoddd gt a ¢RI I68atidheort tHal abysarep! 24 and the
| ock screws 40 to el evated pressures. Advantaqeously, the first seal 66 and

the secorkPriigHredsg ssr! eebqaydr 18 ellBeahag3asblr ovi de a dual barrier during
this production fl t he wel | head
assenbly 12, thus gﬂ%ﬁtafﬁggghﬁgéﬂﬁgbdqz er g&%tbqé%ﬂg%éh%%ugieratlon of

t he melIh@@ﬂh@t&emhhywmmhemhassanh@ gedl i ng provided by the | ock screws 40

The 1iTe of the weld BIoStR TGS hiPag crenebionfsgforSne oy Raikdong huc o -

bef or e preghiighieatofltesiintedrity sfghpffice sebl, are Sécond slat or lacaphibiratiermbodi ment s,
a "nulti-barrier” systemnay be provided that i ncl udes 2, 3, 4, 5, or nore
seal s. db'ﬂo FIG 4 is a schematic view of the | ock screm/40 i n accordance
wi th an enbodi nent of the present invention. As described above, to
facilitate engagenent with the tubing spool 24 or other component of the
wel | head 2&sentieysyslemidieldinn@d, sompvising a ysiradisparheoyplettp b patht may be
configured to mate with recesses on the tubing spool 24 or other conponent
of the well headassenbly, such as via external threads 72 or other suitable
struct urezz. | nA switheahassdmslyaompridimg | ock screws 40 may be installed into
t he tubi ng spool 24 or other conponent of the well head assenbly 40 by
rotating the 1HUPINLINART40 into engagement via threads 72. The gl and 64 may
i ncl ude i nter najypidy Batte th threads 73 on the
exterior of the b r{ctli of trﬁjlesjps?gregw g*grtg'gl'mgoﬁﬁ&hgtnp‘at ed | ock screw 40 al so

i ncl udes the gmeecpranplge Ipekuserewsisposediig the tubia spael epdrcpatigwedtact s a
recess of t.HRl | portion 62
may be anfkg@Fﬁg ﬁ@g?gﬂaﬂg pﬁ%eg%ﬁ Q&%gpﬁg)%kﬁRQ%ﬁgyépﬁpﬁhéég.topographed
recess orplutatityt oftgeats ditanfg@renﬂﬁxmlrpcmﬂms anaingp pressureotest passagk!|badidg assenbl y
12. [0028] As nentioned above, the |ock screw 40 includes the first seal 66
(e.g., annular seal) generally disposed around the circunference of the

| ock screw 40 in a first location along the length of the | ock screw 40.
The | ock screw 40 al so includes a second seal 68 (e.g., annul ar seal)

di sposed around the circunference of the |lock screw 40 at a second | ocation
along the length of the lock screw 40. As illustrated in FIG 4, the first
seal 66 is directly about the body of the screw 40. The second seal 68
includes a first ring seal 75 about the gland 64 and a second ring seal 77
betmeen the gland and the body of the screm140 [0029] Together both t he
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the |l ock screws 40 (block 204) to provide pressure. Because each | ock screw
40 has its own test port 70, each |l ock screw may be individually tested.
Any ot herweunevwish®ipr essure source may be used. Pressurecmas2dme/oagmps i ed to
the test port 70 (block 206) and may be gradually increased to reach the
desired testing threshol d. Additionalbg, any pressure | eaks may be detected
to determne points of failure and verffy the integrity of the dual barrier
seals of the lock screw 40 (bl ock 208). Advantageously, use of the test
ports 70 i i fi A '6a k screws 40

i nstall ed@?mnqﬁgkl\%ﬁéﬁlﬁ)gggbgs%ghbl y J?L(?ﬁ[[%gge F lit}{@estér?%c'i nvention may be
susceptible to various nodifications and alternative forns, specific

enbodi ments have been shown by way of exanple in the drawi ngs and have been
described in detail herein. However, it should be understood that the
invention is not intended to be limted to the particular fornms disclosed.
Rat her, the invention is to cover all nodifications, equivalents, and
alternatives falling within the spirit and scope of the invention as
defined by the foll ow ng appended clains. CLAIMS 1. A system conprising: a
mul ti-barrier lock screw conprising a plurality of annular seals at
different axial |ocations, external threads, an external port, and a
pressure test passage |leading fromthe external port to a testing region
adj acent the plurality of annular seals, wherein the multi-barrier |ock
screw is configured to provide a nmulti-barrier of protection against
pressures in a mneral extraction systemvia the plurality of annul ar

seals. 2. The systemof claim1l, wherein the nulti-barrier |lock screw
conprises a gland conprising internal threads and external threads. 3. The
systemof claiml1l, wherein the nmulti-barrier |ock screw conprises a
frustoconical end configured to nate to a mneral extraction conponent. 4.
The system of claim1, conprising a mneral extraction conponent. 5. A |lock
screw for a well head assenbly, conprising: a body conprising threads
coaxial with an axis; a first seal disposed at a first axial |ocation on
the body and configured to seal the body to the well head assenbly; and a
second seal disposed at a second axial |ocation on the body and configured
to seal the body to the well head assenbly, wherein the first and second
axial locations are different fromone another. 6. The |ock screw of claim
5, conprising a passage extending axially through the body. 7. The | ock
screw of claim6, wherein the passage is configured to apply pressure to
the first seal, the second seal, or a conbination thereof.8. The |ock screw
of claim5, conprising a gland, wherein the gland conprises mating threads
coupled to threads of the body and external threads configured to mate to a
conponent of a well head assenbly. 9. The | ock screw of claimb5, conprising
a frustoconical end configured to nate to a conponent of a well head
assenbly. 10. The lock screw of claim5, wherein the first seal is an
annul ar seal disposed around the circunference of the body of the |ock
screw. 11. The lock screw of claimb5, wherein the second seal is an annul ar
seal disposed around the circunference of the body of the | ock screw. 12. A
| ock screw for a well head assenbly, conprising: a body; and a passage
extending axially through the body and configured to receive pressure
external fromthe well head assenbly. 13. The | ock screw of claim12,
conprising a port at an end of the body coupled to the passage and
configured to receive the pressure external fromthe well head assenbly. 14.
The | ock screw of claim 12, conprising a first seal disposed at a first
axi al location on the body and configured to seal the body to the well head
assenbly. 15. The | ock screw of claim 14, conprising a second seal disposed
at a second axial location on the body and configured to seal the body to
the wel |l head assenbly. 16. The | ock screw of claim 15, wherein the second
seal conprises a first ring seal configured to seal the body to a gl and and
a second ring seal configured to seal the gland to the wel |l head assenbly.
17. The |l ock screw of claim 15, wherein the passage is configured to apply
pressure to the first seal, the second seal, or a conbination thereof. 18.
The | ock screw of claim 12, conprising a gland, wherein the gl and conprises
mating threads coupled to threads of the body and external threads
configured to mate to a conponent of a well head assenbly. 19. The | ock
screw of claim 12, conprising a frustoconical end configured to mate to a
conponent of a well head assenbly. 20. A nmethod of testing a well head
assenbly, conprising: applying external pressure to the well head assenbly
via a port of a lock screw, wherein the |l ock screw conprises a passage
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