Bi osynt hetic Pol ypepti de Fusion Inhibitors FIELD OF
THE I NVENTION This invention relates to biosynthetic
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fusion events, and conprise or are made utilizing at

| east one non-naturally-encoded am no aci d. BACKGROUND
OF THE I NVENTI ON [01] Respiratory Syncytial Virus
(RSV) bel ongs to Paranyxoviridae famly. RSV is the
maj or cause of |ower respiratory infections in

infants, elderly, and i nmmuno-conprom sed individuals,

i ncAWTNE%rLg@,TIC CORBIRATICNSYATIAMTOR INHIBITOR,

pat fIve trea
vaccine. RSV is aHERGEP EINaAND/ QR kK| ¢ gense RNA

virus that encodes for 11 proteins, 9 of themare
Méﬂ@%@ﬁ?UN@t@ 'bmhmnareregmznory

proteins for V|ra rep |ca ion. RSV contains two nmjor

sur f ac€llgh yveptiat relates,to tHeeuse of eghbinatiérsdif hgrepptot with an mTOR

G,. i ch,  al e virus to tach to the host.
! Gt SuUGEIRNS 7, 06 i et Sl plasin psRCIA B s
”tﬁrei/éxbkb%mbﬂ o?ﬁlhﬁﬁﬁéaﬁ@n BesiEreel | . Fusion of the RSV

envel ope, which occurs at neutral pH, induces a vast
syncytia formati on between the infected cells with the

o genarat b b a i BliiE TS wha oRRhEs TR

f rashylpeoplorie aeit Mnsesn of tapembdn fwtieh Iﬁd@,eiehiohafmdwgmﬁcant
Adjacent to these two reglons are two_heptad repeat

s dgteHerelivgivon roterand mRath fhdtrorsd i uv@ piodgls. dhis

h .
t ﬁc‘g Io?% ié‘rﬁfhﬁﬂﬁt Snt@ﬁ%éiﬁr' ﬁﬁe%l? g%@gft n%ﬁﬁglg.t ‘gg@ Breparation
r egidowse bEhyirgqtestatsi addirapaaryga, ifchudinge®ingiroligus, atd ddstrived in US

p i de bi -N and therefore prevent the
§E$%€%§§%$9i§ ‘gg?%P%ggion and subsequent fusion. The
RSV f ustansifligfis $khibfs %%éfat?d B b s&d)totc%}ﬁ)tlﬂhy propeHRB, and may
e

mechanism [02] Two in endent nes resear ch have
f stelpydbe @mettﬁ érqms&lp@ pﬁ@moré pr g te Hasorirparreneh lgmsirolimus is

"Rt BSB89, 8 S LA G BB

Wl enisidollionis birtds o hndsfonns a Beppledesithnihe kytepemermbtein FKBP,

ani th H‘gwglﬂasaﬂnr acsegt ez{ggmug(gggs Lho {%p??\l?rél?t\é rapfa{n%/rcgnG—eIL-IFs)g ?(nown as
athHP 1y Agahlsh a%%}ﬁate-ﬁqﬁ%lnw}q? rhﬁﬂﬁ’tl@?&"ﬂfﬁ@ﬁ s kinase

apparently act through a separate’ mechani sm of
i rifetiiity 1rﬂ11gblt$|ar\anety@lf |81g9a|1rtm@éuqtlompaway§ dxjludiepcytdkise-

R T N T T

a&eglnaielﬂeawge phise ofeipdecteltle] did IArTindacddoraBagRioaf 1chiigg to
peptlde product s, are addressed. Therapeutlc peptldes
s UBkibion o pegressionsof hecreHsyele drom 1 te e rlheanachanigm of action of
bi I r

LT BB TR B Sy b Al B e P Blcer g
us ed i Mthstatplreasticancsr MBE) & dsyerftially thentuhle witleytaidavé therapy,

hi.gh..r adat i n and/.or. Iear nce. hj gh .

" o Sf MEE YR ArieHin S0 of asih 2 9pEs after doblmentation
l Qﬁ‘@lﬁétﬁlﬂésﬁ‘ WsiaRokRGESICUNRE Bodlé of SedliBEnt 26kl it PRI Hafibhts'
a high blood | evel t her'eof “over a prol onged period of
|Swmpsqm&whﬂ%mg sQimatain (MRt VenE agtrin caprshqusdity of life.

. influ
i ﬁgglr%légﬁlgs 4 ?I a sﬁ?ﬁgar' p%oai gaﬂlgzﬁlsahg 1? bztegst C%Ibce{ §’8¥ gas
phn%nﬁpnmmonafmﬁﬂﬂhﬂﬁbﬁbﬁﬁ@hﬁbﬂbnﬂﬁkﬂeapproach has
vari ous shortcom ngs and is not generally applicable.
[ 05] Peptidases break a peptide-bond in peptides by
inserting a water nol ecul e across the bond. Generally,
nost peptides are broken down by peptidases in the
body in a manner of a few mnutes or less. In
addi tion, sone peptidases are specific for certain
types of peptides, naklng thelr degradatlon even nore

o o g,




fragnment, anal og, or variant thereof wth therapeutic
activity may be used in this invention. Nunmerous

wex@nmpbass of BPFI s that nay be used in this i nRENMUSING/042915
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have been provi ded. However, the lists provided are

not exhaustive and in no way |limt the nunber or type
of BPFIs that may be used in this invention. Thus, any
BPFI and/or fragments, anal ogs, and variants produced
fromany BPFI including novel BPFIs may be nodified
accor di Hgrceptin® €Trastesendb) inateFiD Acappraved thesgsbutic monoclonal

BB ST b R AR e K i
moglbhdcdtal 8fthod '%va%‘?l@ﬁ:ri%g@fé‘é%e,'@@i’%mt ﬂ?oé??ﬁg. @F '.rﬂlﬁﬁgd

to a linker, polymer, or brologically activ ec
| M Seneleerladescsibed inghBRIecument| iam keeh wonamized in an attempt to

bi f i s . DOl r,..bifunctional |inker, or at | east
oG Bl Ry olsbdi LBhosmnii o Pingte Suppor
notmieat dffedtdr fukstions MOV 22653.C L oket Sodunibhtek@ilR el &/elopment
sol ubl e polynmer. In sonme enbodi nents, the water

s tfyertibrsdfermulation sanenrising wilyengty hemaniged ansibpdy huM Ab4D5-8
' ls di . t | |

St RO EARSOLROI B SN Ao

e rtbatiners of syetastatictbirdasheantanbdt ovedeypiesses SIHR2)KBthstaGirile agent

o 7 b Ak Bt He rieb et frersh marmbEh AR ghorehe
NQYheRdEHeERly/ ngiﬁféﬁlﬁJ a3 Elfri’rnblﬁgétfbn' vt§it111 b%@rf]fg&et B RciBhtfhts

sol ubl e pol'ymer. In soie enbodi nents,
noithewt prier ¢hemothesenydfon e onciastatici tyedst cdueer. tMotehveer, there is

1o Bl AT oL Rl BESE St
nathematheraplylinpasves ceshtiants Adthagikieristagk brdssictaher! he

wat er s}g}aﬁ_gle quﬁ\xrrer with a linker that is

bi odegr I'e ()R- ebhisclpmoot(drarmdnylipethonyd eeiingtiaisyeno-7-

| ey 6-iRnB R P A alieth ATlr®) BUARK A B0 W bl Wsdilda as o

BPFI. "I n"one €exanp Ni's’” prodrug approa
wdtremisgeyg anicanceo ixngeanditizge ks tiRPECatment ofibrgast @inders and other

d ation.of the linker releases. acti Fl. In . .
o SRRl Ao, Bre ARy St i it sl
| pokdnai HIKI-072ai & usdTol 18 txaOfimReythaChi@ldkprdsO bSRMTRER-2 and
enbodi nents, the non-naturally encoded amino acid is

| i8Ry andbemoreshficagioustthany spgeific BHER ar HYRa2 pitagamist. 9.K.

S @g}p [ . NG EHER Y ed am no _aci
ig{%% |1 n edgtd?%ﬁg%@@e%{%y% qtor ac%yzl’ a@ﬁ%@?y ‘gi’}?"a@ ? everSIbqe
pdiﬂyi()i_mt’rgﬂthmHEﬁl—gl d‘gfo)sinleimm:e’l’,crfa;ﬁe;pléézg&kt@;ml wwpﬂgﬁs, June 1,
e I gen t he non- nat ura encoded am no acid is

" PARESES CLPAIRT S v Ot S SenE Nt RoRt, 1 he

non- natwhalit ¥eceg adgtnind fihbpladtit | to serum

al bum n by 1a ?i nker.. In sdgﬁeaﬁen%ggﬁg%k%@ the 1inker

is a poly(ethylene glycol) or a prodrug. In sone

e HRIGFMBESERIPTEON'GLITHES DRAWANGE eavage prodrug in
which step 1 is controlled rel ease of a nolecule such
as al bdng.-rl 18ad-dmepsionil sotowploh withl thaphge atr @Vempicsgnting

t L Foa rtion thereof. [2 In so -
BBl el AP Bl o SR ores g e b euresgy o
b rahtdg@nihﬁ{j mmtivmt lﬂmvg% élli@héiﬁelﬂfn%ﬁfmd—mz B BPA! [HER+
sone e S e conpri ses one or nore

n Wﬁ@%’%‘ﬁ&ﬁ%@@] &Hno acids. One of the two

bri dged residues may be a non-naturally encoded am no
acid or a naturally encoded am no acid. The

non- natural am no acids nay be joined by a linker,
polymer, or a biologically act3ve nolecule. [22] In

sonme enbodi nents, the BPFI conprises at |east two

am no acids linked to a water sol uble pol yner

conprising a poly(ethylene glycol) noiety. In sone
enbodi nents, at | east one amno acid is a

non-naturally encoded am no acid. [23] In sone

Y o o o o o e - o o o e




nmodul ating i nmunogenicity of BPFI. In sone
enbodi nents, the nethods conprise substituting a

wmeonrsdius al | y encoded amino acid for any one BCT/IIBI086/042915
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amino acids in naturally occurring BPFI and/or I|inking
the BPFI to a linker, a polyner, a water soluble

pol ynmer, or a biologically active nolecule. [48] The
present invention also provides nmethods of treating a
patient in need of such treatnent with an effective
amount Big. 2iBPFdiménsidnal @neae ploti witk e gline 410 % @8fesenting
errbcfcgi. ment s, .the tglqus cor{pri se adnministering to the
pafqehte WiefatpRAndmerlsy angd vatlewsdeRtgeenting avpes of syaergy or
Phaigyaas bédbe BERARIHP I ARRAY 2 WU CE- PliTER 2 BGER -
conprising a non-natur y-encoded am no aci d ‘and a ’
phadenececindogl AVCEIEERR2wets.carrier. | n sone

enbodi nent the. non- naf ur al | ncoded am n idis |
nked T8 S3&4-dimgnias] Srpuryist it o st prasamgeenting
| naclithieGnteRictlvh, A0 pRalBRink vaneRIbsitfaiAk ale8 RSt syRBSy or
l'inker, ymer, or biologically active nolecdle,

ol
m@m()ﬁisgabf‘dwwnﬂbe mercgpiin, sk KB 7D inoMB-84B13¢ 1 HERVZ (non-
no, J zhed, t i de through a
fu%@@#%eﬁéiﬁaﬁc&g&%\ﬁ% @%%eﬁlg%%gﬁ%gggncoded g?n no acid

ri bosomally incorporated into the pol ypeptide. In sone

e T8 [ R . The present

[ Eiggﬁh on E%%@SJ%E@ eg’;ﬁ%&gﬁhﬁgﬂﬁ(?@i ng a |inker,

pol ynerThipmveitidmgrociles theasé bienibihaivuk €ofpPesing Serceptin, an
attg{:)%ﬁg{ﬁb% one,,or. ,g&ﬁ%‘no -natural |l y encoded_am no | _

a At Qo B k2 At the fre3fmen aplagmpoThes, thejigvention
r i }16608tok thel JORMIRA AL B8F a hecOpthd \Gith i i
prﬂg- sel ected sites. [50] al n %’not hler %%%@ﬁ?@’ the combined
c OWF afberreminoyith e 72ctbepeinbined usmef armFTORenhibitor with HKI-

' ' id . th
oy 2o b oo BEEHAL S e A RoRR o DI ol St w272, The
s lhednsioh ifiatey ppuviddsipestivBRicon@iitng Hhéb&tHTh FeRbEDREDH %&th an
;ﬁ%la’ﬁé gn ,EII lized for conjugation to the non-natural

phifttorend/qrdHci-3 Brmppted fenvimultanaeys.caparale onsequential
NGR- . i ' . | ecul
T L I8y AR LG5 e
t eoffor gerrdjyyent themapyl ofedrtier stagenof Hredst omicey Thbdollowing detailed

et s R g s R PP e P TR P iprs b
C lsoputingedfor Teifdsips)nukb theSm&MOIY) cobibti St Drdduicts deicribed
e -

Strategy for producing a BPFI is shown.[53] "FiI gur
AbsEIM.cal anal ysis of TEX is shown. [54] Figure 4 -

Suppr esgl C i ncor par.at.e a

non- nat ur éﬁ}flg&gﬁ% gg%lgﬁltg%rg aglgg’go clﬁlg tssaﬁ%%e?u [13%1]‘6 tEqaie of a
5 r\]fanéty eﬁ\zggpl;gﬁs mpdghtdé Xﬁ%p@wm picSsipt 6 ardiplifRkibn ioﬁ HER2,
shown,. i gur - - ctivity assay is shown.

[ éﬂfﬁ‘@@% E?Jee"?‘"%i‘?a ilﬁng&aa?ﬁds, 1nqi>‘é<ﬂég bygnchigpivpolpygareinema and non
Ofsmidil alll [unBfc@fider irbakt bancEROWBstale28hcekd

Conj ugat i o%_qf I§PI§I vvi_tr? P%fg S o%?%’wfgﬂﬁﬁzﬁaﬁdraéndgmpk
CEPIEr, 98 tranditgonal pelbegyoinamapmmadf cell andlargatelt aduryendocrine

e i id into T-20 and TEX are shown (Figure
9?%%?@13%&%?‘3%?%6@?‘ Panel B shows T-20 pol ypeptides
bef or elrnowt afibatimENBhecbaditagen of @RIsirbiimus 8ndBercephin is
CO%‘%H on af Wl(llg-type T-20 and TEX sequences i S

s REAY Y&’P@&P’ée T tigptnenbef mefasatimbrsars ganppr.clackonther

t BiabodiRk ﬁt,%ét&ﬁﬁﬂ'h%%]d@ Eftefith AHEL TEROR; [Ke

W th aneasteri sk.1 [ 61 I}:ﬁ%e e 11- Ikn |n&\g}q§{°ga?négg' -272,
assay to test T-20 and TEX antiviral activity is

shown. [62] Figure 12 Panel A3dand 12 Panel B -

Coonmassi e stai ned pol yacrylam de gels of T20 651
suppression (Figure 12, Panel A) and TEX 636
suppression (Figure 12, Panel B) are shown. Westerns
(anti-His) of the sanples shown in Panel A and B are
shown in Figure 12, Panels C and D. Figure 12, Panel E

I " o s e




methionine is linked to the N-term nus of BPFI
resulting fromthe reconbi nant expression of BPFI,

wo oeosE1$ or t he purpose of purification (incldi/ng2006/042915
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but not limted to, to poly-histidine or affinity

epi topes), fusions with serum al bum n bi ndi ng

pepti des; fusions with serum proteins such as serum
al bum n; fusions with constant regions of

i mmunogl obul i n nol ecul es such as Fc; and fusions with

f agreywedicsiutied fof Mieatnzenti 0 fibteyst,dd dnayy bh@ddrﬁn&rthkﬁr;h&x &dphagus,
ani oni ptide nucleic.aci,d and a ci d sequences

f oflofA ﬁ%} G n’f%vraﬁé aﬁflg“igr)rcf\ﬂﬁpogf 33‘5@/ ¥ such as

singl e AFLEQ REA tH@fe‘nﬁriﬁT(ﬂ( mﬁmlt(ﬁ"?né’ﬁ'é 'a%?ﬁﬁ)ouﬁc?&] ligand, or a

Vari ous references disclose nodification
P oplyap@mqutie@mcmmlmlt therep () glatt irdbitsrcefiryplizafibmby dblocking the

The t t onjugated to ) )
kIR O R P L B R iy

m@n@lﬁd rdpangtindeiblithtid) 288 baRs rag ?Mﬁ%@in@@unds}’ fichRling, e. g,

or ot her reS|dues In addition, rise a

| | RREPYSR %\raylfre% rapgRBicH] analogacs Aihgomaerolide eommlmds ﬂm; inhibit

I i I "

amﬁE?Ra%Flgﬂg C%lo r doﬁp%ﬁﬂ%sﬁﬁahr Wit in Ik?lﬁev @erﬂ}] n@e&ow %)}w term "a

berapmnquat"ﬂrd:SQ mchlda @bmpanids vﬁt‘ma)stﬁﬁ:nﬁnm smmla@ﬂydo "a rapamycin",

ut|I|Z| n es..known in_the art su coupl.in
L oy GBS B AR U AT esBut Sreiink SRat Pt bee qioshfied o
podnhBedRth uﬁ@fbeﬁ’&ﬁnFKﬂi@)@ rch€ diso be §sedpﬁtthe M@t od of the invention.

4,904, 584 di scl oses PEGyl ated |ysine deplete
poI y pe pM @I@d heygiro tled termta napamiyciordsfingsi cless afdindumokigpressive

r. ke ced with a ther am no acid
resr&he finf Q%ngﬁgf 3$§5ﬂ@§§§m§%ﬁ98§@§§1 below.
conjugatlng aproteln wth PE M ei n at | east one
am no acid residue on the proterf.gg del eted and the
protein is contacted with PEG unders conditions
sufficient to achieve co atyd the protein. WO
99/ 03887 di scl oses PEGyI ricapts,.ad pol ypepti des
bel ongi ng to the growt h,ho ne supé_fagn' ly, wherein a
cysteine residue has bggly s@sbsti tMe@edrWwith a

non-essential am no act &sigfue | oc din a
specified region of the . €. 00/ 26354
di scl oses a nmethod of produ€ing ycosyl at ed

pol ypepti de variant with reduced allergenicity, which
as conpared to a corresponding parent pol ypepti de

O R ot IF RS RPN BORbo fal T sty oF
g ﬂ:wiu gloa:lW modified ny dai\ramubsiiﬂ thgrapanlein naEest whikdtint&ehing

oﬁ%peptldes S0 as to ;Ktro uce t | east one
AEPAHOSTHRPTES S B BHAPEFISE o ea0ATIAS st et Eapapey cim includes

Nahpatie RO hiPedd: eRld i
e
r é’é@}m}@m asTell ps apemiysins (mwhigk dinre&oMI,gr@IpsaJln the ﬁpelm[ycm

PE t ed
bl AR AL DU R PO BT B
ehncahded(ﬁi ehwt tbrniia rp Ak ciese pl?@ﬁéceﬁﬁ@alﬂ;%@é ptaAe sﬁés)of
[82] The term BPFI al so includes glycosyl ated BPFP s

st S8yt not limited to, BPFIs gl ycosyl ated at any

am no owu n gele ate
f or ns g?ht %%ﬁé§m£%kbﬂg%rran ﬁgﬁ mgﬁ#%F§°
nwepasycinde dcm:bgém thedoldsing qnareﬁts;j\emeﬂ aﬁeSalbh@élggme@’pbﬁated by
active variants of BPFI. In addition, splice variants
are al so included. The term BPFI al so includes BPF

het er odi mers, honodi ners, hetefonultiners, or
honmonul ti ners of any one or nore BPFlI or any other

pol ypepti de, protein, carbohydrate, polyner, snal

nol ecul e, linker, ligand, or other biologically active
nol ecul e of any type, |inked by chem cal neans or
expressed as a fuslon proteln as mell as ponpeptlde

o - o e o o o o I o,




their conventional sense, and refer to those alkyl
groups attached to the renai nder of the nolecule via

W@RroosHygesr at om an am no group, or a sul fur aPOIUS2006/042915
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respectively.[98] The term "heteroal kyl," by itself or

in conbination with another term neans, unless

ot herwi se stated, a stable straight or branched chai n,

or cyclic hydrocarbon radical, or conbinations

t hereof, consisting of the stated nunber of carbon

at mtﬁm’elmadalkyl dseas@J Smrféatehﬂﬁ\&r 4316885 hmidoatkyl eqensi(UES. Patent No.

o PRy Sz RSt erd el St TR Sunlies) B Giure as. Paten

anldotit"FIS"dSﬁ)O@J%hn’fh% &3O, f‘)ﬁt)éntolf?(t) '531‘1?' B’YSQ gllyéesters S.

qguat er ni zed.” The het eroato
beP %ﬁlﬁé\&j 5a20849); |am1md|1¢stertp6§8t PasentaYo. 5162|388 B rsokbiate and

SR R FaRa S T T RESmsD R el R Lo

i MkmcjesteﬁL(U &fP@teﬁDNd 5,033, @3;58t QTarleﬂ%{}@ﬂaﬂ&%d -alkynyl ethers

" G155 Gt oy J6389); embospoae 8 Sopatont Nars 23 D00

U
{8 R G Sl ST 8, B
e)(ﬁ'@}l Ratent e 5,802,08H; Bych‘nxiyesféﬁ @s. S}I&térﬂf{ﬂ)) 3,362,718); h1ndered

orsPler 0 S RN S DB E PR st G4 ebticnalh Saies. 909):

F%ﬁh}‘g‘gu%ﬁl%&@tﬁg (@'Skl?btenﬁ\?o 9.9(3385@1'05 'a?rqno BithnAOksters (U.s.

@@Hﬁ%ﬁé%ﬁﬁmhosphwlqammsm @ns. BatenipPo. 51394, 730)

UM L TER RSN AL ATHS AN B30, CECURYUEL PRRE o,

| |5r;434eZiSOD mmidink chbamaiyested KY.5ePaeita¥y, 5,488 KMBE REMIAR esters

S0 TE RE a0 R b drieshbies %g@tm'k?peﬁés& 9301 ergbamate
g re@ﬂéR@(U 9! Q’a@éﬂt it &Lk @8(§bf' hi[nﬁ@reb Lk ﬁg e&?r@tﬂﬁes ajtegp ed

by the direction in ornu

gr5@4_9d 33d)\niotin esters (U)S Ea(camtﬂﬂce 5,304¢09 pyrOvalkal ethéis @Jﬁ?'Patent No.

| SHETIRY SR et e R Qi Paanides o o). The

t pespaedtioadf tesd ébtéir@ﬁff&l EtBbis @divé1b&edqh Hﬁ:rpatte%'i:sni‘i\’sted above.
repr esent unl ess ot herwi se stated, cyclic versions of

v al kyl Fugther meluded withipghe defindtigneefithe tm a rlipasycin are §7-esters
e O 1 Ry A

hdtseribed etedalk ybmnardpmgcanMmhm redacdday tﬁé‘@r&@ﬁéﬂdlﬂgl
e heteroc e is attached to the remai nder

ich.t
o]alcﬁﬂ%l Which s, indurco g&ﬁqteégto ke E%;{qsgg}d@g esfo O gidner- Tihgpreparation
26LHRES cotdrThi@sthd is &¥&$&8%§%| atéfﬁ’ﬁétﬁ 9%9% Also included are
1-cycl ohexenyl, 3-cycl ohexenyl, cyc ¢
| prnesguiisioass, end hudrexdamiics af taphmyein lawihsclctneﬂ uaues Patent

I I
[Roe 18 S5l 0 Fr L SIRHEOPHL Sl ion o e
4 oximigshlnydravphes, %dmy@blg}lmﬁmles istcaédlanby s Mk 'dB&Qe Bst¥d patents. The
tetrah dro{ an-3-yl, tetrahydrothien-2-y

t BYPARyET 8 8¥Pr3p39llly°nlls¢11§9é‘?sﬁ(i ith$023, %6% per azinyl ,
d thadl
bi ¢ vo AslusdEher e LoRA] COL 77D indt RRERSGIBPRTRR with 31,
t By XYT%t(bY@Q);b@hMl)thmthylp@mm(saild (teisiaslingay) f andfencompasses

nt nmea di val.ent radical derived
??1% tdg‘%re’c er océ cr a@ﬁceuﬁﬁq}&qqgegtfgﬁwa lisyen apalogy thergot. py
itself or as part of another substituent nmeans a
di val ent radi cal derived fromdcycl oal kyl .[ 100] As used
herein, the term"water soluble polyner"” refers to any
pol ynmer that is soluble in aqueous sol vents. Linkage
of water soluble polyners to BPFI can result in
changes including, but not limted to, increased or
nDduIated serun1ha|f Ilfe or |ncreased or nDduIated

Ty o - o, . . o o




alanine is specified by a codon, the codon can be

altered to any of the correspondi ng codons descri bed
wowvdahosdiigal t eri ng the encoded pol ypepti de. SucPCTus1086/€42915

acid variations are "silent variations,” which are one

speci es of conservatively nodified variations. Every

nucl ei ¢ aci d sequence herein which encodes a

pol ypepti de al so descri bes every possible silent

variation of the nucleic acid. One of skill wll

r ecogni Bxanples ofsagnapamja:jim includege. %u cdpaiégciafpﬂﬁdéceooe@ﬁinycin, 16-
A ich is.ordinari .the on on , ]
O oAb gk, TOSBh HrPRY- 2gihyrerapamycin, 16-

C Ostap 261010k -3 (SRR - R b Lo el di8 0. .
a2 Lok TNRN) PR R TR bt EhiT40.0.0

e dBEeNysthy)vapimaydin mapsmysinndie essérovide 3-bydvox pB-(bpdrostemethyl)-2-

. bl e q hed .
5 P IR S TBLT 1) L ER R P ST S e P
r edpgpacatd] rapaniyedi, i 8 pRArnso@sichllyhdcopable @8k BetdfSasWbisclosed
addkééons tQ a_nucleic acid pegglde, pol ypeptide, or
pr'd n e (Neh e Ol SrARIS &, or 4 §Faznlylreanamysing 40-epi-
(Bl ARRLE s o2 SRR BESRRNOHR BlorFlBRPa 5. wo
v &% 380, antrepamycirearmldgs matlisclosedeinlhiemational Patent Publication No.

1o SNEBISMIAE B AR 2 (I 8, ERETCR e

ProoHipdinhWisi e éan® fdviekoHiud t@-(ﬁﬁ}cﬁexﬁ%gﬁa?{eﬁy&&'ﬁovams, US.

known in the art. uch conservativel
varafeahNe. 2665.7%)addi ti on to and do not excl ude

201 U1 o eq K DT R R <R g pnowine

grcorgps each contain am no acids that are conservative

substitutions for one another: %) Al anine (A), dycine
(Q; 2) Aspartic acid (D), Gutdmc aci NTE); 3)
Asparagine (N, Qutamne (Q; A I nj R), Lysine
(K); 5) Isoleucine (1), Leuci Vet hironine (M,

T;/rosi ne (Y),

, reonine (T); and 8)
(QFEN e.g., Creighton,

ar Properties (WH
FreemedH% Co. ; &2nd cenber 1993) [116] The
terns "identical” "identity," in the
context of two or |[nobre nucleic acids or polypeptide
15 Sequences, refige-fo two or nore sequences or
subsequences that are the sane. Sequences are
"substantially identical"” if they have a percentage of

apj ki I I ' hat e e, sang
(T DR bF B AR L SRAERS o Shableoi B tgs may
70%udab2§}t a1y 6r, ethaibr &OB4ma80 }I]Ehe &g%; st@bﬂb%, }ﬁ%h%m has the
about. 0 over a specified region), en

O Pl s BRN Lo kA Cethepbamibande s Sveno-%
20 capay-bspmonpoMdifbnmIRRIANaL ChukRghEp as measured
using one of the toll ow ng Sequence conpari son

al gor i frens ebodimenisthe invahiigmatemproaivgs frsisabf substituted 3-cyano
[ et . Thi finition also refers to the
c@ﬁ%ﬁ@%ﬁggv%%ggagggt sequence. The identity can exi st
over a region that is at |east about 50 am no acids or
nucl eotides in length, or over a region that is 75-100
am no acids or nucleotides in |ength, or,where not
specified, across the entire sequence of a

pol ynucl eoti de or pol ypeptide, or less than 50 ami no
acids or nucleotides in length- [117] For sequence
conparison, typically one sequence acts as a reference
sequence, to which test sequences are conpared. \Wen
usi ng a sequence conparison algorithm test and

ref erence sequences are entered into a conputer,
subsequence coordi nates are designated, if necessary,

.

Valine (V); 6) Phenyl al ani ne
Trypt ophan (W ;
Cyl4Ge| ne~(C

Protei%s: trug



within the skill of the art are enpl oyed. DETAI LED
DESCRIPTION / . Introduction [137] Non-limting

wexanmpbass of BPFI s or fragnents thereof that nBYT/D82006/042915
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useful in the present invention include the follow ng.
It is to be understood that other variants, anal ogs,
fragnents, and/or analog fragnents that retain some or
all of the activity of the particular BPFI or any
protein may al so be useful in enbodinments of the
present invention. [138] Represantative non-limting
cl asses of pol ypeptides useful jn the present

i nvention include: HR-C, HR- Nn/anoksa i oR%c pepti des.

[ 139] Paramyxoviruses and | rdﬂéspare I mport ant
agents of clinical and vetﬁjgz;m;’ dase. These

vi ruses i ncl ude i nportangntu pat hogens such as
respl or . syn [ [ (R&W, parainfluenza
vrru asjres, S - and H V-2, and

vete H ary p hoge h ag bovine RSV, turkey
rh|notrache|t|s weast | e' s di sease virus,

ri nder pest virus canine di stenper virus, the new

nmorbi | liviruseg~tescribed in seals and horses, and
sim an i mmunodeficiency virus (SIV). [140] The mgj or
cause of serious lower respiratory tract illness in

i nfants and |Pnu3§%H§@ressed individuals is a
par amyxovi r U Kh O&Bspiratory syncytial virus
(RSV). Wor | dryid pyridiay, ﬁﬁéﬁl@ﬁe @3riHidihé, Ak A1 edé'édh@l@ﬁ ?ﬁgnally

1 mllion deaths annuaIIy The great €st | nc
dﬁ@@ﬁ@@fﬁﬁ@WﬂRSVﬂmﬁﬁQ&Eh@ﬁnhs from6 weeks to 6 nonths

of age, qgg éfqately 90, 000 chil dren

hospltallze eac year’in the United States with

i nfections daus ety oRSH,CH500Hef those children die.
Exaggeratedﬁgsv %gE res onse during RSV bronchiolitis

in infancy H%dS& Ya@%%crated with the

w despread RyiQle) & of recurrent wheezing in early

chil dhood. [141] Reinfections with RSV are nore

f ribgsecgompavads, wi whiohd$KI-23Thiera species e difractegized by the ability to

- SEB I A SR, 8" LB B Rocgha s patent

Ala;m;zga diheeasepparey anﬁ}théiﬁﬁﬂepﬁlﬁﬁor%ﬂémeﬁc@i%%@h?&’etaﬂ in US
? eCt|8FP1preV|ous infection with RSV does not
Y

uhlshed iPrienbAgpligatien %@emowmcﬁ oroesyenieneatKy-273 is used
a V
ggﬁgérigﬁlbﬁ%ér ven tﬁ&ge I na %\ﬂ &’ yﬁ}d%rr#rsurgon gjgtg??t te pompqpd of
t thesstubleye praviled @boveatah da Lqﬂitsﬁdltéd)foa FHUF272cin @R cdr@difidtions with

o I ce. cl i,ni |1 or,mal.i n-i nacti vat ed
S B A g s B e snungGo8 aveles S i ért'rué Bl
pr oducgha fcrltcﬂtlﬁg‘ EfaM@ard BERAASS0ZYA t9§t%>r50|3 chillfie ul udtdtio
i nduced exacer bat ed di sease i n vacci nate hi

dértrsmyna wgtised gempoungiis ennrﬂomdmtsmmstcteﬁnemhmnwamem of

Y al evert to virul ence
P R al DO A GRS HFE ik e ke Romalety
bblenksmmspmmadom afidarint SBY as alilddieudby Wdseirh §loft @nd as such
prevFﬁ@?RSV i sease in _infants and young chil dren have

c MRS §9diassayder M OR ghibgiam Thug. ivdhelapelHysates from cells
t t.
o 4 O fllor R, (UF L SN i thohrEicy B i or
f whipdtop shaydd fajletoishory mbzad poaAn efrytanederpdl kepablé 6fbeing labeled

O R TR PR Y SR oK T ont  are (rat ed

wi th inmunoglobulin (1G to protect agai nst RSV, but

i ntravenous RSV IGis very exgensive and

adm nistration requires a nonthly infusion |lasting 7
hours or nore to maintain acceptable antibody titers.
[143] Currently, Synagis (palivizumab) or drugs |ike
ribavirin are admnistered to patient populations.
[144] U S Patent hb 6 814 968, mhlch |s |ncorporated

o o " o,




Ay-Ady-dy-Ser] 3. [162] The anionic peptide, HR-C or
HR-N, that is part of the heterol ogous fusion protein

woray7loseaes mul ti pl e am no acid substitutions, apPdI/Ie3006/042915
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have nore than 6, 5, 4, 3, 2, or 1 am no acids that
differ fromthe native formof the nolecul es.[163] The
present invention also includes pol ynucl eoti des
encodi ng the heterol ogous fusion proteins described
herein, vectors conprising these pol ynucl eoti des and
host celtlisprefeared ftieet tledm OR inhibitbonsed dn Wetdntih&1aseie tombBinations
descri bed herein. Al sa included is oce or .. .
or SR Oh & SR NRe RSBt LA B REFOR falgbitasds
St RPEM Pdin, HERBREIirhN, Y 4@@%2%}%‘&1}%& Gafaf %%lp‘?%ﬂﬁn of 42-

described herein under conditi ons erelin
heQdRdiydepanietiiyd sipamypings deseribed imdpSeBatent 5,6681%ct abl e

t PFI I I i Si
ot ur B Bt b RS E0s SRURbRT I  RoteRE R0, A
C efepidkpectitg e of teddsitolifuk Dvddérityd, in USEPREtl6 MW7d83adhich is
| east. one unnatural amino acid includes at |east one

posrehyyinsrperiated by referamce. Stk auather regiosnecifierysthoddhr synthesis of
t Rd .

ephobfash ANEIRS UG PRABbe TR0 IO 00s b
I | FnbtléX;IZOQﬁ (Pspplmhimn Na. %03, %Zpﬁlexirfal'y 30@20@4);e:lindslcd déh®rpart,

Gt iou i FblceFaingh s EAEYO AR Peddizhet Ror 7, 200

C onpouridercéptil, Bed mdthods bf Mhikivg bﬁpﬁeruPatlﬁg @élﬁ@BQ\IerBeteﬂ described.

| abel , a reactive conpound, a resin cond protel

orSesot-gp Uit Raient 6823 cﬂ1§ puB Pattat Mo ah,390,06hamh/s I@atmt ND

a f t. cof or,
b0, G B i ERHRED o g
RNIéi:m anhexodptine msedudes liyohudes @asthaenabtantedl RFedSBHHPS L and derivatives
drlner ﬁa cl odextrin, an |nh|b|tory ri bonucl eic
t

oirastizgyingh 8p fom hereRER aneludeagentsdhatriangaiybe sanee epitope
f |d1'1Cth9H|€QQ %ceﬁtoﬁrﬁg s A A R8I §hY ¢ ﬁ’oﬂ'qu %(R@v% kY& H.S.
noi ety, a novel f unc‘% iondl group, a gro B
cdvhel &t} Stranturgod devexitentlinjariregien atHERR aﬂdneamﬂem complex with

a6t Py MR 20T CatRl oy sGB0 2 b0t

anal oguKI- mmaemythba@@maﬁag arﬁgfoﬁnﬁﬁﬁﬁg/ s@hO®Mvedeen described.

I%m cal I cl eavahl e roug % ot ocl eavabl e group, an
el Shdfak eIsI Jiublishaddiatent Apphieasion Na. ﬁQ@»‘eIOQiP@a& Patent No.

r t C. noi et
amgo%p? C ZEI ngel egl%ﬁ%r@ (ﬁ%et Jﬁlb&ﬂgﬁegpo’ h 31%1% ;1}'e Cﬁ) P’(?b&na’s psed
phlos ph@neetcmd arg hergpy irwortoeated byiefasa@nin Giditith todke methods

RS it R s NDRREh 5r 8 Y caRBigesernmrmriapds tha

ageNisefia & b ?wpaﬁhbly oﬁﬁﬁebé’&nﬁﬁ%ﬂ&s Aa}th@ﬁ% ﬂfe?@ﬁl@ﬁods describe

| abel , a smal | ecul e, or any nbi natT on of
%@emratmof&eﬁ@m qmlﬁz@]allﬂseth@bam@imdapphc@dmwtthﬂ peeparation of
c e ive grou to eas
cobanohHef, A SEARal ol e el BRbrrarardun
utreferencérg chem st ry net hodol ogy that is known to one

of ordi nargqsklll n the art. to be suitable for the

parti cdrdls %@FPW@“‘&%@”S inyentiopathslterm ftrpatrnentSmeans treating
I Q3GdrhME1 1R hédpBRmAY Whlng%hﬁtr}{m{ﬂnr ARG VO WhofiRlor 2
limted to, in the unn m no aci d

/ Oowbmpta@gyf @W@hleth;deaéfmon@maﬂoaroé thenmnyronpas gslkcted from an

as B ) BOEE TR0 L HCT 4R D e osh o bt

noi ety, and [ 3+2] cycloaddltlon chem stry

met hodol ogi es are utilized. I+Banother exanple, the
first reactive group is the azido noiety (including
but not limted to, in theunnatural am no acid

| >- azi do- L- phenyl al ani ne) and the second reactive
group is the al kynyl noiety. In certain enbodi nents of
the nodified BPFI of the present |nvent|on at | east

o - L, 1 L 1




termnus to a conventional activated pol yner so that
the resulting polyner has the acetylene noiety at its

wo eoomiopiiss [ 177] More specifically, in the caseCDiUS100€042915
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azi de-cont ai ni ng PEG derivative, a water soluble

pol ynmer having at | east one active hydroxyl noiety
undergoes a reaction to produce a substituted pol yner
having a nore reactive noiety, such as a nesyl ate,

tresyl ate, tosylate or hal ogen | eaving group, thereon.
Thprogresgian af themeapldsticsdisaate, RS/t efhvmhbr\fiﬁ%udoﬂlhﬁirﬁﬂl,%adication

sul | gcid halides, hal ogen and o her | eavi ng

o B D M REE it 7 oRE e G oL G2 TS A aaliaton of he
I efddhinhdlg substituted pol yner then undergoes a

reaction to substitute for the nore reactive noiety an

az | de rrJAE éﬁ%ﬂ intacedvdartce witlrthis inventibe, thoteyme'providing," with respect

onis TR S DR R Bl By BB 2% fpans G divecty

u nﬁtﬁan;ﬁmg theeRQOROTMhWiton, o3 allmivkéteiein ﬁﬂfdrllé1 @En‘ﬂf%ﬁfe 38t analog
azi de_at_one term nus so that a coval ent bond

f oVHich Vel dotsean eliectiveemesniofdhe mA@R mbibiton Wilﬁhgl dng@ndy, along

I T ST

i Pmaﬁugl Wﬂgclawulgﬁmn a,r?efﬁdcsvcla hyrchrs oif ﬂaﬁelzthy@iﬂfﬂl%-;% in tthe body.

al coho r bo e et ones i oesters

and th eﬁi“? ‘f?a co ﬁ%n%&“l of méﬁilwréﬁﬂ’ fempsiEglingug) g herceptin
[ Leffdfor R E2 BPASH hrioGRich Yor theude c6@BRalbnd dtach of thg a%ents in

acetyl ene-contai ni ng PEG derivative, a water so
oWk ene AWy adltthresagents isarsed af subthesrgeatioplly wifeettve dosages.

t he
S A0, eSS QSR oL m v
amramemywmehmamlygs mrdier Bivdre@ibodintentioth€ bulstBérifduBically
éc Eqaw n r?’df | east, one active nucl eophl lic or
oI o PRspELis flostsr whidleisgdisstive #tadewpidpsags When used in the
|| doedchtidE SEBimER F tHéEiﬁxé&Fig %%g%d% tl}% @éﬂhqy éffgc?we

that a covalent bond | fween
aridhantsed ploké. n@hﬁgwnmtlmﬁdrth(t@raﬂd&wﬂoem ofanete\ofitle active agents

Th f
Eg 6ﬁegc%>rﬁ1ﬁoﬁll1ae on ors‘}":f‘het 1%%%&{1"133% 'lﬂﬁ Bgrgﬁwﬁrapeut?c gr?lgun?; le,ata
n uﬁgm [dbdagk tn e @oﬁﬂbﬁﬁh{)ﬁ ﬂﬁhlw&nrﬁ@é@ﬂbﬁé In"this I%ﬁlb%@fﬁ?&ff tthe
of organi c synthesis and the preparati on and use

PEII SFIEAZCEY may Reaysed ise ﬁ@rmmﬁwbﬁlﬁmpﬁuﬁq aneums.

If(r;rt{qﬁe steclmen(ﬁ:gtﬁ?a\%le)n &gtIh?I caﬁﬁggﬁﬁo br 0@8?(\?/@95 ag&ngarPs. The

otihemtien ﬂmt@fmancluéest dheoduwd chnteidingratBTOR inhidltod ia@rceptin

butdpog]é&g);? to.wat.er sol ubl e polynmers such as PE
BEEX @5?.%’6’%’“@8&%% 108 i A SERAERLY |08 Reuential

Maley oty fORe B&itehent @%e%?ﬁtsﬁﬁhﬁ Q%a‘fﬁ} }mh %&ch’é’é@f In one

derlvat|ves can be used to nodif e properties

s FPTbedBrent A radics eontains \Fﬁiﬂeﬂﬂ@llmu@ emhp hencbptin 433 combined

| ack of CI ty are
?p?%ﬂa%dgﬁ%{ foﬁlhpgéjﬁlg{)h%i h tﬁgr § B?Tm ?golasm ma
s @hauhalhie neebthsreof, epﬁminynge Eﬂﬁu&@@fﬂﬁdoﬁﬁﬁl%sVMPNZ HKI-
nown in e ar

pr. %el ns t han \é\f evi Qusly

@8 Do shRptes Y;fa’g{é lptgdse g ,1@6})%#1!@1 hiataneier pasbeditent, a
- obddudt R AcABE RN S AITKPOPEEN coMHRE) bRRIBY R
oé@#l?aﬂ?@lsoﬁepﬁ@fﬁ QT&EQHQ&IIBIWSG mwdaljﬂasnf 1naerny1ainﬁmy ilhn&ﬂ thereof.

OERSE, o o SOMABE R 98 2 B0, e

non naturally encoded am no acid. If a polypeptide is
made bi osynthetically, then t+# nonnaturally encoded
amno acid is incorporated into the peptide chain as
translated froman nmRNA conprising at | east one

sel ector codon. The novel BPFlIs of the present
invention that may be nade by chenical synthesis may
I ncor porate at Ieast ~one non- naturally encoded an1no




or selecting transformants. These cells can optionally
be cultured into transgenic organisnms. O her useful

wo edogsqiees, i ncluding but not limted to for Bel/US2006/042915
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isolation and culture (e.g., for subsequent nucleic

acid isolation) include Freshney (1994) Cul ture of

Animal Cells, a Manual of Basic Technique , third

edition, WIley- Liss, New York and the references

cited therein; Payne et al. (1992) Plant Cell and

Ti peoductCantains e hercepiin andlarSHET 278. Oplionaliy, the ploden further contains

I Phi | | 1995)
pr S 8 fefor ions e Hait e Bentest feUpRIa L apas dancer.
Met hodsInSfeleffbRlinkeH®, ANsARAhceuRd] 'pQ&@éo‘n\tﬁ?ﬁé @%L&&e&f tfé&tment of a

Hei del ber% New Yor k) and Atlas and Parks (eds.)
HaRRoBESR f9F ong J@dxymt@l wgineadl, Wedeia ﬂ(lelmB)coms mmts sf an mTOR

ot Mg 8 AL L PO BBty

avhrthedineombinatiof widhiunlts ©f8n HEILI2dn Uit Ebkgk Ebtﬁﬂt]h%other
These j.ncl ude fusion of the recipient cel Fs W th

baSRizEnty? BlaspRERIISal Rk Sowiring atcwersmfatreatment of a neoplasm for
el (ﬁﬁ?tlﬁ@ipﬁﬁl@i: h@maPicRGh S egﬁ’?&ﬁ \%ﬂ“@i{t GhibR0r in unit

with viral vectors (di scus eI 0
Badasags @l‘fn@éﬂ Ilslt&:fﬁHKbZ’ﬂ% adurtiodasagyd foim di}hmnallmﬁﬁmeﬂfn

aln DNA constructs o tion. .
AR il s er G oo Tty et Bheiben sbodiment,
\WE: Ibhaﬁmhmtlbaﬁ@bﬁ{ tontdiadla BourkSe trdaBfler B e @n&?}ﬂbs@ﬁ Yor®he individual
met hods knovvn in the art (see, for instance,

sdntrBgk)vhersin thepack epntaigs ]élllléﬂmf@rla’rwptlk int enitdesage form and units
CUFTRL LR ﬁ%ﬁ%&%@lfgﬁ ontItOEﬁ gpiﬁhhgﬂ(lﬁ ?,%)mglnaﬁon RhAsSd df an

from bacteria
FI mTOera}m(ottm) in dnﬂtdoséged‘mn?fia roﬁaemaoﬁhﬁhﬁ @fpharmaceutical pack as

Stra a f.rom Strat and, p(tm from
<f§ ‘éﬂ) d%‘? 105 %W‘%?Foof?}%a ¢ @f meé?gﬁlabreaﬁfevaﬂmrfor one
fqﬁalbmamml ated to produce other plasmds, used to

transfect cells or incorporated into related vectors
to i nf etdmigisgationefthe Wlpp@%nonsem}dvasoreb ntteivanous, respiratory (e.g.,

tr mhat or s

t r@%%%? ?Ig{aubg"%"@ﬁ@ ﬁlr ans g%‘re%tﬁraﬁ Et?ets dg3 1-BnSuch gy dpfealesional,

a mﬂtrementmxbdr@d yslgfutdneb ey infeeGonsqlih@ipepitoreIe rBXRACARA | (BRIuding
of .t artl cul ar target nuclelc_ acid. The vectors

ot AR08 AGFasS @egséﬁé?q o thsprdysanddbe imassliningssof bodily

o | {

%ﬁ%%?éﬁa‘s%%% pRliab A inAASAOICER, 8 IR Pleiyging intrauterine
1§teation) tbar Wt%@,f admmpstrﬂhanytm &), feadiblepduth as via liposome-

RSBl fr?Wﬁ?&i@%@%ﬁ%t%aféa?wﬁdehvem

sy@phms revaﬁy,an‘sarmsdbsw tabI e for replication and

i ntegr n.in rokar S, eukaryotes or preferably

bot h. g@é‘? t&*aeF‘P %*)r/ﬁfltﬁe inggpiongngy by dedivered vioihe seme route, a
efprathuct UlEEcc%z?(ﬁn ﬁ%ﬂthé !

PP o e s < prrny it KVoAker, RRL BByl Bt o
séﬁ%ﬁi@élmuse‘ér geliveraby a éxf@m@t rouase tlmnaman gﬁ’shedferdaﬁﬁn er iha HKI-

aQQZ bea% &{e &t %%?%?th%%gfnu lorﬁpg %lgcg lde one or more

Baf heriiersard aBiabtigtercd mttmenduk% 2l (gé%%dﬁﬁerﬁl tem@ﬁgﬁ;ﬂms is
publ i sg%d brgléi Se ATCC. Additional basic procedures for

s Bhas ¥enigHhhd 74 isaeraied s osal delivasy end herceptin is
|

aF?SQ?%‘S%'Jﬁ?%%%@Ei%%W b RRRgl Rk ﬁﬁ%& i and

Second Edition Scientific American Books, NY.

addition, essentially any nucl@ic acid (and V|rtuaIIy

any | abel ed nucl eic acid, whether standard or

non-standard) can be custom or standard ordered from

any of a variety of commercial sources, such as the

M dl and Certified Reagent Conpany (Mdl and, TX

avallable on the Wrl d VVde Véb at ncr c. con) The

~ . ~ o ~ ~—~ o ~ N o o o o



For exanple, R optionally conprises an al kyl-, aryl-
acyl -, keto-, azido-, hydroxyl-, hydrazi ne, cyano-,

whad0an5618/dr azi de, al kenyl, al kynl, ether, thiBCtT/US2006/042915
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sel eno-, sulfonyl-, borate, boronate, phospho,

phosphono, phosphi ne, heterocyclic, enone, im ne,

al dehyde, ester, thioacid, hydroxylam ne, am no group,

or the like or any conbination thereof. O her

non-naturally occurring am no acids of interest that
makerbeptBuare pisperetl dor ints@venous dediverye de still bnmtbﬁteintm)diment all of the

|nclude ut are n i m dto

Sienl e FieBBa sl defy e PpBend R sctive components may
s pb@délﬁ*éﬁédﬂ@ B85 R @CdifSrent JoURs %§ GRIMTER 1ﬁl‘ﬁbﬁ&‘ @?
metal binding am no acids, netal-contal ning am
actemsmh@@lsbadxewenm nPther amaﬂ@ns woitlideapparsnitbtone skilled in the

fu aci d at _cowval ently or
no%gélilfg i %&ﬁaﬁ r‘gﬁém&ﬁ WOBY ﬂé{f"e Bt -es, Y

phot oc a@bﬁinﬁmﬂ phibifoepluk hersepti adahlﬁnﬁrﬂnnﬁa}al% &BminAErEPLin the
aC|ds co HSlzr%g bi ot1n or a biotin anal ogue,

gl 3 8 oae pabodipent, slicsa are thasole agieiantinenplastic
S eﬁgeﬁf% Utﬂ’ltlg(? In the Eéﬁ]ﬂé’ﬂj r]ﬂtag}gfﬁ%fjéﬁ‘lb&ﬂm%m HR HE bﬂ,sinhlbbtor/herceptin

ket 0- cont ai ni ng 0 aci am no acl ds co
potopehihaticarie a@thynxbdareda in qahbisithoaryith HEIR2721 om

oot ocl L/ PR BRrRer G skiTp Rentlafod Mepihs saimsteed i te

el anaedead h&fcgptlrp hh@hﬁb%he?%n%ﬂﬁﬁé:ﬁ Gkhé AT it 272

acids, including but not limted to, polyethers or
| W@ﬂ%tmﬁy adpmisieethin cmnmna;mnrv@ttbhnrcm I oo @dbd:d)ment
9rgadeivold 2 ugg Yl c3mBl g&fsaarg fhe! enacg{?? glitm%gplggtlc sgents utilized

car pon- I|n r- con arning a

r eiddle H:gtmem lamhothercemtateiiment] thesd fioGadithre6- Ol @bAibfhtions may
a(r)gantglam ds nd a no. aci g’? conpri sing one or nore
el oy fput ’Btlé’ﬁﬂ}’l StheATlNG AR | y encoded

am no aPhe%‘erée?ﬁh Hﬁmﬁ‘émhﬁlofn%?ﬁeeadnﬂnfs& ed i in the absence

present i nvention and that are usefu or reac
WI Qfﬁin\mff@R iglgbiign. mﬂwrsmbodlmﬂntmﬂm hdvcﬂptm&ﬁ(hb’& combmatlon is

h élgflgt %21 1329?#12) anraﬁ"% ar b glﬁlﬂg}t%rl %%@e Fxégg?l;zn‘;gte these two

g randpmrethymmblrﬁﬁerHﬁﬁi s‘éle 2PRe El@ﬁﬂéb?iahﬁ/c %&ﬁ@%ﬁzed in the
am no acids conprise a saccharide noiety. Exanpl es of

s FEHMEH; %a%hqggmbﬁéqmp@é these two and three-way combinations may be
NI i L UCARATON il Gk five MRRRL Y -

L- gal actosam nyl - L-ser

N- acet yAs 1L-tg}1@ai m&mnng]bgjatrbiﬂmnm dnsage reglmens are closely monitored
%Fe edl% Colgam n% - as ara i ne and

NS ALY AR, Ba forsigeydingithpsexerigrof the

aldigasd) ﬁésE&ﬁ;e ex ﬁﬁf&l%se\/\'ﬁ!@’ @e%@nﬁ@fa&ﬁ%ﬂﬁhﬁg QYL A8 Wdhlth of the

or @ linkage between the anmino acid

s XCHEMr Da@gp segimpsee exsyted te yamlacenrding ik tpaoutotof

cgmggytogund in nature - including but not |limted
an al kene, an oxinme, a thioether, an am de and the

| i k e. Hxiappdjestedthatinitial fvi infuska dd)Sag’vbls 80theeTOREnhibitor (e.g.,
ccharlj dei &lﬂgt are_not corﬂg)o found in

nAPBTE RS 3L Pe fgMAbSte? isabet b e rgbews iglabewis2s mg, when

2 a8@@n¥eRH A0SR R Ubsh ebinked: 1t é?&%l gﬂ%}(ﬁ{x] &Ja?dosage of an

non natural |y encoded am nho aci erern
asefi] in they awmttﬂnewllebeglo mgft Wmlﬁogﬁﬁmﬁ/déek; abquBt20

scFeelgr@ eagylﬁgz;j’o nnw%g%k o&l}et?g ,;/d ot fc’cbg:&%@p mg/week, or about

(Burllngton MA, USA). Those that are not commercially
avai l abl e are optionally syntié&si zed as provi ded
herein or using standard nethods known to those of
skill in the art. For organic synthesis techniques,
see, e.g., Oganic Chem stry by Fessendon and
Fessendon, (1982, Second Edition, WIllard G ant Press,
Bost on Nhss.); Advanced CXganlc Chen1stry by Nhrch

A NS ~




hydr azi de-, hydroxyl am ne-, or
sem car bazi de-cont ai ni ng reagent under mld conditions

WO ooa@gsdotis sol ution to formthe correspondi NgPCT/US2006/042915
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hydrazone, oxine, or sem carbazone |inkages,

respectively, that are stable under physiol ogical
conditions. See, e.g., Jencks, W P., J. Am Chem

Soc. 81, 475-481 (1959); Shao, J. and Tarn, J. P., J.

Am Chem Soc. 117:3893-3899 (1995). Moreover, the

u nﬂhmg/W@kcw ot y75 o/ tviek. cﬁ]rbamyﬁycgr, theprajetiedsrdl dosage will be

Bt TRty RGeS saSsan i bsidtopmingyt by e
aI adrri’mls@?ingiﬁ%lcl&? ased bl eRPnBd with (tﬂegﬁaxg}w%g? Q.g,h&,g e treated.

K. F. & Stroh . , Bioconj ug.
( 1992) ; Othgh dosagtregnnensemd a(m;lat&ns ercloreg@ble] mswiul H@8etermined

r eact Z%v & % o) u’(EI §§%’| o R Iq {j?ftgﬁﬁrtbg gﬁg@@ gglalgl:ﬂr isadministered

adbydisv. ¢efniah oF O, dp”tuﬁfdbmhl thé forfl STUiblets @9 E‘ap%ﬁleé‘l
hydr azi ne, hydrazi or sem car bazide, allow for

react i &Prﬁef%p%nawa}ﬁlee@%e%wdeln@ém}mm jre comtomplatado In one
f t:
SOl Okt WA ASE L

hylmravzqnnas infiysibreini adengerofabontcia rShﬂg/kg en-dapn} &116w@by about 2
aci ds ,can, .be ra §ss§nte | ows: wherein n

" dhgRg BB el YAine o dby Syt S ek Bt Reyelss o Tofo 2 03,

S libéa‘elkb hiakyed p%\bihedlfet\%gn IERE. Fdrceplin Iha;y y p%l%n % ocfose of 6

notggéesent H, an am no acid ptl
ABCY SRy %ué wieslis.f Incadditiom, heroentin raandalﬁb bsgien aﬁuer

b t
m?gﬂ’?’ﬂ%%%lﬁ’é e BOnEARP b it Road B TaRBo i rent s, i s 4,

| s rlhir apiFHGIGIVQ itandesied thabla cdRpS e FERPRGEATRALS in e form
present, and X is not present. In sone

e r?é Gd‘inﬁélﬁf% §UH3P1§ ugit dege foemsinshide tabjetscapsulesrad pRwders in

0 it t

oﬁmtgﬁg cgfr\ﬁ;af& :rslilgg At Hb%ﬂn@ﬁﬁ% c{)jlﬁaltnr]ﬁongpgr}? r?l(e)s nggaoofudiocompound
s ofthednpentionand omfaabiwrﬁ@namm bomm:gdsulaﬁmmpnermummt dosage

[ squrces. For.instance, l.ut
o L S €50 SR Y35 aop ik &P RSB b (88 compounds of
Lcﬂhﬂ mesehdﬂnveﬁﬁ&iﬁéan&i@aﬂﬁnrﬁﬁbﬂ:& af Qtdoﬁ‘:\/rahé@&I #Bout 0. O]hto 100 mg/kg
commer.c can be prepared by one skilled in

aPt pregeéébai %/@ dosegange g1 toN® mg/kgs In onelembgdimbnt] the compounds
| r 4 ol e
SROLSAIALAL D085 OGP HEL D AT P
hydieznativiely, fhy dompourels may&mmdﬁmnbtazsddﬁrofugm ehdtBErakithile soute,

can be react ecig {ljfll Ci nd sel ectlvely with a
v & STYAYEROYo TR St adot Fatthoghenin & PRRPQRIS atsradgupisiered once

fu ﬂsﬁ’e%k Oﬁﬁd:er&[rpéiﬁﬁtl&ﬁst Hbs‘iﬂglﬁlv tR Eh&@ﬁﬁh‘?@hlaglgg‘aaayééf o
See, Shao, )
1@5‘3“%@3‘5@ Uil k(f!P@QQ}Od e lu ﬁloq theee waekts) dinting thé course of

h b de f
o e R o O B o0 e B o o Qg the
ab@ﬁkw@lﬁsaaukﬁtto s effodlive bhRimewELbd e toGnd bP blﬁﬁ 11§‘§he art; it

ﬁﬁ@lﬁ g t.o the nucl eophilic¢ groups present on th
FRSTAET AR OF it PhgesermpRBRd. (Gnsiaf skilkin thq arecould

hwﬂlhﬁ lpeffbRH B L1
ar oupil'y/gf Lysi ﬁlgingﬁgidtﬁﬁy %stséc? %@%ﬁhgﬁ% t%[bl%gc?lvﬂglo?&e compound
Al tierssgys oA thusrierrymineiwiot desags f@aBjiniNe- nat ur al | y

encoded ami no acids containing an am nooxy (also

call ed a hydroxylam ne) group allow for reaction with

a variety of electrophilic groups to form conjugates
(including but not limted tol2with PEG or other water

sol ubl e pol yners). Like hydrazines, hydrazi des and

sem car bazi des, the enhanced nucl eophilicity of the

am nooxy group pernmts it to react efficiently and
selectively with a variety of nolecules that contain

aI dehydes or ot her functi onal gr oups W|th SI m I ar

o e oy - ~ ~ o



addi tion of a conbination of known enzynes from ot her
organi sns. The genes for these enzynes can be

wo paorosiieed i nto a eukaryotic cell by transforpPengS100€042915
cell with a plasm d conprising the genes. The genes,
when expressed in the cell, provide an enzymatic
pat hway to synthesize the desired conpound. Exanpl es
of the types of enzynes that are optionally added are
provided in the exanpl es bel ow. Additional enzynes
sequenc &hesgregifnsunthay be repeatadyir eteinate@eashiesited. Other dosage

Artificially evolved gnz ar o.opti.onally added .

b s B ¥ ond St BRI 1 vl S7 nbrminricHurduhbysician
ceplhiddee, machi nery and resources of a cell are

mani pul ated to produce unnatural am no acids. [241] A
vari et yFerexaaipls its ong enbodimentbibe régimen further comprises e |

2 ' ' t t f .
5 ovidiinaty SEEhe L S ABHIRA SnERMUREPLAE. & Rspensiont
(rj epzmﬁtﬁxaﬂtogmd,to albained mlagoﬁau%cle@.pwlhicg{i% h\%@la?lﬁ,as Q?\%)r?xcalme].
eyel.ope xygen, .Inc. (available on the Wr
Wfé"élhgﬁﬁp ey ﬁﬁ%“i‘ ;‘?é %&m&aw@d P8 agfsekbrrahedple; sbdoses 60 - 100 mg/m2
deymhiaRterQy ﬂerqmeﬁﬂd?ﬁél g%éﬁly doiEs foﬁpgzgd B}? Eeﬂm%reek rest.

(1994), Rapid evol tion~b rotern I n vi
s hiafoneientpodidagntmacBRAREI4) aBBRisEA4d intmadenoBkgTover 3 hours at a dose of

10 { SER Sl CofiAI I Sl BHIEN 455 B8 hbs wenaor pachitaxel
evaindhisered ilﬁfr@@enohblz bver@tbursStla ddsfor B3k ﬂlg/éfg (r)ﬂt%gﬁy followed

Simlarly DesignPath(tm, devel oped by Gen
( Rispigineat grflose af VpmeimWineatets previpsslerieated vdth thempy for

(o] o1 A f . ' way engineeri

el g batthaker oaf bTARR, & So RN R ABIRCER s Hyeve the
craphivel Ggetinis not yetyles. Tie re¢onametlel regites if RENHREOHBYS mg/m’
reoggzgt ryces existi at hways i n_host organi snms usi ngoses

15 4 1 Bdpstere EROuSIy,AveT, 3 hevgs stiery Aoveeks.hesal
t Gnay tedHekdd AhebOMARsEamCt i onal genoni cs, and
mol ecul ar evol ution and design. Diversa Corporation
(avai | atiilother ackge ygantsomyy beinviebediin altorebinationonith &k MTOR

Pr; O . for rapidl creeni.ng |libraries_of .
q éﬂﬁgﬁgﬁgﬁgﬁ@%ﬁﬁ%@@g g ‘% t%oﬁbermﬁlhﬁ 8gen|tq, Isrlilqheq§ a@lgy’latmg
t agemntgdformonal aenith (e, estriddsiine, TitRogEéd, YorefnMend! RARLAL S, or
ani no S_I d_produced with an engineered bi osynthet I C
pg‘]?tFRﬁQ% AAUPHRICS fhfe MLTCEHY$IE, HlpQayrin dnitoxagtrone, idarubicin,

con . el et fLolent S .

bi osynt h}gisr%’ g[ﬁ tﬂ%nﬁg}i% g)?f ﬁ@hﬁﬁ'@“ﬁﬁ 2 ﬁ'ﬁT ed %egl?sedée‘ng?lmagﬁme’
c etrcuiiane, tgnipaside, puvinoreibine awailzhleas deyebinexstop Sisdhérast

t@ i@ﬁgg?nt%at%on of . t he otper.gnino aci ds or exhaust

c UM AT Vi< ORI e R AL ICTREHE er i QK PYRY T e gL ABL Y X or
viDoail] pegyhitel HFPROLA] @SN hyd@chtAit), aRPothortheldrs 174,
Oﬁg&a cell is transforned with a plasm d conpri sing

25 1 Rudrggrusa, gliesdemime i baiesd, pactijarst ddestaxebd -hgraraginase, or

S . - LAl ..am no, aci d..i .
oo e B e, b R AT b s R i SRpinbitors
f sudhres EXIp56frior ethiehmufii-Risket inbibitofs, & Be tHoRe BlatifaddetM NO
acid for both ri bosomal praotein synthesis and cel

g F%rb&eﬁ.ﬁreﬁﬁf?ﬁ%ﬁ%f Wﬁsﬁpwmoth\memmu@@l{dmw
ThesclRaee, R idhieBndfl pa ﬁ‘ﬁmﬂ( X :

done_for a variety o.lfﬂaglrjérjggs’gg,éﬁ%rﬁc’u ?hglc g%ﬁ.%apn%lesof
30 | pyHablsgniesierans inadvderigtesioromee sntprferon Gt miterfeson yeind meixtures
ap{RE function, changing size, acidity,

nucl eophilicity, hydrogen bondi ng, hydrophobicity,
accessibility of protease target sites, targeting to a
moi ety (including but not lini3ed to, for a protein
array), adding a biologically active nol ecul e,

attaching a polyner, attaching a radionuclide,

nodul ati ng serum hal f-1ife, nodul ating tissue
penetration (e.g. tunors), nodul ating active

transport, nodul ating tissue, cell or organ

- e
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are described in Chin, J. W, et al, Science
301: 964-967 (2003). [255] Use of O tRNA/ am noacyl -t RNA

wapwisdiases i nvol ves sel ection of a specific POTOR2006/042915
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whi ch encodes the non-naturally encoded am no aci d.

Wi |l e any codon can be used, it is generally desirable

to select a codon that is rarely or never used in the

cell in which the O RNA/ am noacyl -t RNA synthetase is
expressed. For exanple, exenplary codons

| n ¢l udehomsendedinet/ths sohbagatist OfanaaTORSINGWINBLANd herceptin may

oDt fi 3 SopdBRed ith SpfinrRelophrdlagng agogiSy e dipsadetibed in US
[ 22602-FRRe3TAL ARLESIpRIstic Qﬂi?l%ﬁl?%aé‘eﬁfb € rdl%xﬁpc%%% accordmg

into appropriate positions e~ BPFI g se
ustoriheirsirecian o5 reacties mottty, kntoweveial celegordastwificin rrichxdle mfrogen

coeelfits b AEBmSr ARCERGRE e imie] 206 PBRpsPhamice, itostamice,

rrmma@hﬁlen‘» iadd cﬁIo@thbudﬂZ aAlinMeAiDSOxIdRE, AN t?ﬁdté]ﬂi mlton‘ﬁlcm C,

conponents. of the protein biosynthetic machinery
asdignhydrogalactitoimad ddﬁamﬁﬁ‘ﬂlhlé@oﬁl&}’l solfirRigs/ sDcRSs basul&n
t h@troSRifeal Subf ggbfs&lb%%gﬂrﬂ'gﬁ%ﬁrea (ﬁ@ﬂfﬂ@ g}écfl | &encoded

amno acid are descrl ence
2 gngrlomgbylﬁﬂfbs()m@ﬁ) (CCNDY) and IﬂethyIWclolfBE(ylahlor@ethy‘}i‘ii\troglﬁéﬁ

9027 002 Zhang, Z. et al
@%%w 39! ﬁmeéag ety_r@@voe)s sugh @f, Brpsathazine, dacarbazine,
CCHiiﬁQah&Zc%iﬁldfeoﬁtre&)th%oirﬁn”}é!ﬁh%llahn&%raﬁﬁﬁé stine,
non- naturally encoded am no acids are escrl ed
u. methelgrethemipg domupstinedand pldsinuretimpoua o ma@maﬁﬁczﬁnpounds are

S Y A RIS e

t Fd&émh%c&ymtdltbhﬁ&elanatyr of nnoBGRtibiik] iafd ¥ifMitional adducts.
stem of an organi smare al so descri bed

| at
e é’&?@%"%‘b‘i‘? EaPilwepdo) Cesatatiornad Jgograbanes 15 Cancer
id /91
@f?w Pl PRz s 0D 1 BEORT Pl hal® Rosntor
heY A hlPP{HQ%]WIMﬂ)&éNﬂbms pi?lm]ddleiphng 2901 lpea%s.) These compounds

r n m no -t RNA synt het ase S)
Cgﬁ%&@esdg?p e%cl %rgﬂ&a D R]@ ﬁg ]gp@fis Btnplgﬂlaqlqlgpr platinum
mebmplekedSs derived from at | east one am noacyl -t RNA

synt hefﬁg RS) froma first organism i ncluding but
not deflawyng grogiepresenjaivie examples pEatkylsticdagents of this

0 eri um
T e vy
A(WEWEN) PCy¢lophasphamidPis dodirhdroiillly iavaifybl R Al 1ﬁject1fble

( B RS ie, Bophifed EXTom A, o NEOS AR g opaabiets
( @@fclo@naéﬁhwnmét&mf@mﬂ)orfo@m% fiSc &Hﬁ%m?mﬂf%ﬁydl@asean

an ort hoaﬁnal tRNA (O-tRNA) in the presence
néHesighletTHEXy- Mﬁl@b@ﬂ@ﬂ lmnnneramllyl awiibible asanunjabtahlm(ADKERAN)

Ll t
mindin GRE0K REREEANH BRR by  is el 1y nectgr
n talpdetts GIEFIﬂé]ERAN)OﬁBmtebE lmmmér@lﬁll E%ill\éﬁle%g’%n(lﬁje&bﬂg (tR&btepa
but ..not d to, nutant RSS) preferentially
afff ht yﬂ‘%ﬂa ifmysip F@I\%leﬂefﬁﬁﬂy aw@hb@saﬁ injRetable (mitomycin or
B TAMY @) VBEsHA gﬁﬁgﬁlaﬂ%a%lab%is%%%nﬁ{itﬁweg@ﬁ%ULFEX)

| ardsin qxdldablets MDY LERAND- IPSleEEIﬁﬁﬁ(ICKTNU)&islcy)mmelrmally available in
a e non-natura
eé?g g«g@gﬁﬂeﬁ{ %@?ﬁnﬁg@ %Més SOBBT el avaflﬁléle R&saR s

an inactive RS. The inactive RS can be generated by
mutating an active RS. For ex¥hple, the inactive RS
can be generated by nmutating at |east about 1, at

| east about 2, at |east about 3, at |east about 4, at

| east about 5, at |east about 6, or atleast about 10
or nore anmno acids to different am no acids,
|nclud|ng but not I|n1ted to alanine. [ 260] Libraries

. —~e~N o o o o,
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am noacyl ated by an introduced orthogonal RS (O RS),

t hereby providing at | east one reconbi nant 0-t RNA. The
wa@toozesats one reconbi nant Ot RNA recogni zes a BEl/€681006/042915

codon and is not efficiency recognized by the RS from

the second organismand is preferentially

am noacyl ated by the ORS. The nethod al so i ncl udes

(d) generating a library of (optionally nutant) RSs

derived fromat |east one am noacyl -t RNA synt het ase

( Refragremigl implarnit (QLEAIQER) amd as(an)injsetablet(BIGND). Bryce®Biingis

th ' of. tant .RSs for I hat

pref er glﬁ?alﬁlglay%/ﬂa ISR\ PPRY est(P(gEﬁ@f@Eét %SWQZOIOmlde is

r ecomiersily athilaBAniofal tdaSsulsRTEMBD AR). 898t ?stéﬂ)hﬁt'lér}fially

encoqed amno acid and a natural am no acid, thereb

pr &#1ehlags an Wirstabds (CiplatingPLAFEINGhar! P&I-:Pﬁli'\@it-)%(BS{Za)r/boplatin is
. . ecti i he. pool .
A e N -

andvadaidy haEBOKAS TSt | east one reconbinant O-tRNA in
nce,of the. non-naturally encoded am no acid,

the ab Ly _

t her ebjﬁﬁ%@%‘?‘ﬂ@dﬂ’?@%? cprphipatizhef the Bivertion may further include
Otk RNAGIDWRD. ddinki iglafiti N i .

-t O P Befine NP oBtim SR lte, RTRERTCBAREN 1 fs Paten
O-Bblieation No; UH2RA5$01871 84A1 beUSR00R-41 83289 A1.eAe askelin

am i.qQ. e t | east e.rec i hant Ot RNA
0 A e, PSR B e s
i stiucidendly skoilarex a@gtieal nhfiealsReshddife @g&t?g&ﬁ??§ aRAbdhemical

can i ncl.ude, including but not limte

mPP RN Fading to\ RS o5 RIVA synthesisawhigh isusmiay fire 1861 RiTkatRGthway,
i ; -t i Tut RNAThr -
0t S ARG R O, S N

Addereisperafi¢ally, suinretabelibsdgpicaly funkeionhs(e) CorhRinkiwigt
15 a%*let% i.[[d rgani sm.are this saneg (] ncluding but not
| PR 45 g FHARE St essmlatolk Ak et Koy crpyo o MBUhoURNA
f eynthedis of (2)Gutings Eraasabolli R Is%%ﬁwﬁoq?&gﬁgag%dg%& DNA or

for_use in an in VI VO transl ati on syste
org %M Aiththgrebypreduging 2 DA of RNhibattaesatrsuppory splication. Major

T i Ll DR ing a. narker gene, RNA
aﬁstegﬁ{ég %?%rgggtgtlraycﬁgmhg@ﬁ? ﬁlg?%fgcgac(lchgjaﬁ?gosowg CB&r%glh}bltOIS of
dditiydedolateaadustdse (BHFR).g@peine abdga WHiEH il th® hatural purines
cel]s. fromthe second organism introducing the mar.kep

g CaePing & Bt 41 SsvctUilly i Eaens se éhay competitivaty ar irreversibly
S ' - , I ' f iving cells.in . .
he ot S B DRR L) SR B Bt mimic
c Bieinagsel pyrimidiness(sltogineothymidihe; asdhosaicily bat &p egudti@ily different

' g e th fail . [ h
¢ R el FRRPE okt Blpinio Bptrorssane sED N ar R

dupl i c@hefatleWings@t réprescafagve eie&‘nﬂl&%f%ﬁ‘ﬁﬁ%&%glifég of'this invention.
t he surviving or

sel ection .or screeni ng_agent, wherein

25 o Bl B0 Sbpros2 4RG3} P o ane) i coRbercially
S [ Vi VO .
P A LAl ol (R O QbAE o BB e dution
et 6HPRERLEXcw HFADEX), amlﬂ asal Bfdctad QntaHGhe 80 infgmL 5-
| . VO .CO e tatign assay. e
c@%@%’?@éﬁ&%ﬁﬁgﬂ;t"ﬁ Q“EOEFP%C y W%?‘ﬁg%f%éWWgS-ﬂgemﬁdm) is
beonwaercidly abAibBle ab@ ifjeO@PleORtaRind §1R) Iﬁéﬁﬁﬁ gi‘ floxurading (FUDR
invention conmprise a variety of organi smand a varle?§
oft f?‘&‘h‘Eﬂ i gheguapipe (&eavipn-é,7-dihglrdi6rBipusine-6tthimnspisond

i : . e.present. . invention can
B R P el oR B e o (4-aitimo-1-

organisns are optionally a prokaryotic organi sm
i ncl uding but not linited to, 19t hanococcus

jannaschii, Methanobacterium therni oautotrophi cum
Hal obacterium Escherichia coli, A fulgidus, P.
furiosus, P. horikoshii, A pernix, T. thernophilics,

or the like. Alternatively, the organisns optionally
conprise a eukaryotic organism including but not

oy



of protein per liter, or at least 10 mlligrans of
protein per liter or nore, in, including but not

wo povwisdig o, a cell |ysate, a buffer, a phar naReUSA6/042915
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buffer, or other liquid suspension (including but not
l[imted to, in a volunme of, including but not [imted
to, anywhere fromabout 1 nl to about 100 L). The
production of large quantities (including but not
l[imted to, greater that that typically possible with
ot (beta)-ieatabibe furanvsy1L2(ll Hy phtitmidinend) isdonedertially aailtbld 4 a

PG ORAEed SR e i
f eijadtadledontdiEink BMKREH Pa I l’zgﬁf]al’ér 8y h@s PiERa0RE of EJYlTOSAR

or_non-eukaryotic host ce ent ‘I nvention

prTeDn Eﬂ@éamhlée £ HFPurin- 6@nbn®wmome%{i—@ phcxspbmms(betaam -a-

q uan mm?@%%% glng%&agg aﬁlklgge e 1%?3‘51‘8 ' ?ﬁ%ﬁ %ﬂllltalmng 50 mg/vial

u r(ﬂMleRAanﬁ-rM)eraacpt@bme (D @-dMiyasL6EChine®-thione) is commercially
conc ration of, i ncl udi ng but not limted to, at
" exa112blp T8 Mgl tableis (ISR EINBBHRR) Mettotronate (M2 Negh-[[(2,4-
"gillillh?fgﬁé- i%hd 1‘%@8’16@4&1%}8 ben?t&rljé]?%ﬁggég a,g&B 1s commercially
ng&mai,l(dﬂc as ;ahqlludamectabilg tonthining l&tvlvdeaeﬁs Zﬁg{gI/mL%hd 28tmg - 1

t ter, at t 5
7 By ) LS € oo
| ed8iund. NGémibitDine (Qtdéoﬁg&t 2 Qilﬂaéﬂobﬁﬁﬁne ﬂBndllgﬁxsbtcglé)gide ((beta)-

mg/liter, at |east 50, 60, 70
10@911132@918 cgounergigtly amkable@s@ hqu@blm eg@ble c@ﬁtalmgg béttveen 200 mg -

L T

amyhdmne) fseomineecidlly avaxgile as h 050 Sysomlﬂg orzmtamétr XErIFb@ﬂﬁA)
Se in any nu er

I spl atj an Fl s be expres
0 egfﬁl’ {aﬁﬂl(&g)‘e%(brg? h@@rwq “PRYAARGSY 26, Texdmnpl e
& L
ey ARl B )R i R AL 1
pAdostakld coripining {Ozangamammg) Memw(m A-dil@inioes-Methyl-6-

| u t he various ts ca able of
ei@aﬁé Strllfrlllgﬁlgx it e%zlﬁgtglx ]%LBH%Z %gﬁnong- -ﬁ ngg@g@ 1s commercially
| mehilabis astiliquad ijeeeibld ddtitdigide berweaR Q9S P M]QH;N EU

: J 1 gl ospor ogenggs yeast s %EXIN)

| b
Y C b e - ateino 15t (DT ashrobentoaranasyD purinc) i
((]I BhABICATIEL S IORO Ao TS AR60 SR BIEN RS NETP LB TATIN).

Sacchaflbmjaex &whemlcﬂmoﬂﬂaﬁm ageat"ommll lkﬁsﬂn ahd hedrstood to
genus

Schi zosacchar onmycoi d
SR Bl Rung iy of 85 FEREBLERAS P Bt b6 gt cibsiapsehich
Saero &t Pavité RamtinBoflasticARAGHT abivell -8 coﬂtéﬁi(ytecﬁ? S4& Effects of
d Saccharonyces). e baS|d|osporogenous yeas
ﬁ‘@l aGHEe pgeat, g@@@num@bgb@r iLghenveriRaod tevpfirlindiewns typically

and,, F as
\S(‘g%gl't 5 'bg&?l%ﬂrl]{gc;alntgﬂ {‘hﬁQ@%%gﬁﬂ"for i:rg)gag? flrlldd 3 %]UI t%erapy
{ Bblas)tvomy Cefamyl- @ﬁdl,ﬁ}t@ﬂaﬁydibﬂihd%dldb Ebtdbtﬂﬂﬂi‘é%maﬁ%{félﬁiﬁle as an
genera Spor obol onytes and

BPDES Pcﬁﬁé% %&%ﬁg&%&%@eﬁa@ Q @g@nL ofehuss Qj@gﬁqudg()eucovonn
[ é’:ﬁQHnQr WELLCOVGRIN)MhERE ST 25 o bﬁ?tameisl&letuﬁ e 1um)

[ nventl on are specil es wi thin the genera

Khexpfl fé‘ﬁl@éérmasabgwaﬂbWWesson&'tmrfiefsanyd’m&abydtﬁﬁﬂsm acid) is

Hansenul a, Torul opsis, and Candi da, including, but not

limted to, P. pastoris, P. guillerinondii, S.
cerevisiae, S. carlsbergensis, S. diastaticus, S
douglasii, S. kluyveri, S, nothensis, S. oviforms, K

lactis, K fragilis, C albicans, C. maltosa, and H
pol ynor pha. [290] The sel ection of suitable yeast for
expression of BPFI is within the skill of one of
ordinary skill in the art. In selecting yeast hosts
for expression SU|tabIe hosts may |nclude those shomn



6, 096, 304; 6, 013, 433; 5, 965,393; 5,939, 285; 5, 891, 676;
5,871, 986; 5,861, 279; 5,858, 368; 5,843,733; 5,762,939,

wG2005856d20; 5, 605, 827; 5,583,023; 5,571, 709; 5pEILESHBF042915
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5, 290, 686; WO 02/ 06305; WO 01/90390; WO 01/27301; WO
01/ 05956; WO 00/55345; WO 00/ 20032 WD 99/51721; WO
99/ 45130; WO 99/31257; WD 99/10515; WD 99/09193; WO
97/ 26332; WD 96/ 29400; WO 96/ 25496; WD 96/ 06161; WO
95/ 20672; WD 93/03173; WD 92/16619; WO 92/03628; WO
9 2¢aprgertially@vaiteblela2B; injdQaBR/chfifitng YD WOHPASGALNME

o OISRBINJA 07 & HeSPIGATE Uy FEN ence her i .

[ 305] Vecinotter EiBbdikst, HrelombindtioR 3¢ Wleakiddtish ifﬁﬁf‘e‘f §ncludes an
h t an

cel |, expression systenms are known in the ar
i rRctiyg agent selegindifipmeamangsddnase spribitayi Barticwlarly desirablerare multi-

i the bacul qui o
i KT S ————

( Antdewpell mid winoir s(aauhairfzeEmﬂﬁe@aﬁ@mﬁblegﬁﬁaéé %jnhibitorsdare

e ressl o I lra expr essi on vectors erive

F roirRR B A0S Sy cormmeraicvatige of NEKAVAR), which has
PAe¥h @tikdd IR EraBk AR 8Y tir ﬁA'f?ﬁm@%&éﬁ? fe}n)g/f’]cgﬁfc&zger. Another

het er ol ogous genes. See” gener al
BACURTY fRuS ytmRESSE OXibIECTCRBnestral(RBORATORY fAVINUAY et another

( 06] ..Pri i n ti.ng t.he foreign gene into
{ Rty BAtbiEbBlThRT) RED st stiblis e leer porierset
C R/RaAIVBKang/o? WA R kinabdaftdd, efe,, 39aitte i8IS 5395108 MEK
sgg}ggnce of interest, and transcription term nation

s

Hets sueh & ¢ H400r PP @32588bl ed into an internediate
t ranspl acenent r [.Vector). .
I nter medi at e terdg%geg ’gggﬁg%%@%%g)??fg%ﬁ eglfr?@uﬁtlstoéhemeptm and
né¢msiedlivews may be usepté axhicveauthérapatio RFRXWRnHIRARBE R
el emgnt Eg’e' E GHPI a?m'gds capab| e of , st abl e nai nt enance
i FOROMsLPn. Eoteranwlq, herceptinmayrheproxisied abdosages of e §0% lower,
r apltd 2894 10tes Y51 $168 200 | R Qv AR RLR
in a sui tablee_ host fp}?%%?,%h{ivﬁéﬁ f);%aricfgﬁtgﬁn Sggﬁe%%&&%g‘gsé For
S 6é@npli6c%\rqsyl,tmg hercpptimsdrisagenean bedinabout Beo go nydyedabaut 8 to 30

&%??{b?% gu%g'%&%l?\.}t;c’\a{glx gﬁg&b@%@éjf cQierceptin are expected to

angiuce tHei sider effdcst afitecprieatiente TAO thvehti&l fr@br provides for one
regl [ c%t)ét%n for selection and Er opa&gt_l on in E coli.

[ SO%PT & BAHASELS dbthe comhipEen ofibe drventien to be used in a

| BligreRebastid MhGingn. i | {5t V]

other vegt_ ors, Igngwﬁ I ggﬁﬁgé}te&gégs\igi\/ﬁ éqlﬁ&ﬁﬁle()%ép?rf When used

h gm@e.ahg‘@mﬁbpdl@mgﬁgme gth'en mftiyﬁiagg}t(so ataydx alﬂmdi@i,a t]?erapeutic or

p i alters the polyhedrin start codon from

A %?%a%‘ﬁ‘vl}ﬁ?‘f’ thofin

ich introduces a BanH cloning site
32 bas®hpaiTGR Gbis1RaE8plin KI-NE2 O JitherSRE i
S&lgm“rer ., VIROLOGY 170: 31 (1989). O her%om‘%?@?gﬁnagqsedm
alfgicrRiRation and produefs pfithe inveptior wybedormulated in any suitable

P a j s Hi s2: .pMel Bac:., pBl.ueBac4, 5
CRusBaet: S AR LB epn SROE

i eptmallprotiedr atties doetppunds) gsefsl GPMbikdlon bh@ BRIBEs of this
vli%%%ocr and wi| d.t¥ge bacul.oviral genone are

co- T AASPEC Y BUPS528Y SonvieRdenally igeqd ombiorms,pelndiag tabdets,

i cHpEwle) Gubl el @lo | i€ Shiptsiid & shflti
tmg ba%ul ovirus vir 8@’2\%@%% f&rﬁlf {fﬁ%&gﬂlgp %g%éns ot sofdtions.
éEmmEhS MAVSOBTHiX tMEXASha@Ri CUloTiRALd EXRERINENT] lers and/or

: .15 1987). Sm.th et al., L. .
Bl =] b ed 228y SRRy SHRReS st botad or tapioca
VI ROLOGY (1989) 170:31. For exanple, the insertion can
be into a gene such as the pol&hedrin gene, by
honol ogous doubl e crossover reconbination; insertion
can also be into a restriction enzyne site engi neered
into the desired bacul ovirus gene. See MIller et al.

Bl OCESSAYS (1989) 11(4):91 . [309] Transfection may be
acconpl i shed by el ectroporation. See TROTTER AND WOOD,

NN O OR A= NN 1 AR AN F=~1 Il APFS FSEL 72~ 7~r~\ 7 A NN\




for production of BPFI. As will be apparent to one of
skill in the art, the nmethod of culture of the

wo e@aobiimant host cell strain will be dependenPCDNS100€042915
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nature of the expression construct utilized and the
identity of the host cell. Reconmbi nant host strains

are normally cultured using nethods that are well

known to the art. Reconbi nant host cells are typically
cultured in liquid nmedium containing assim | atable

S omr@b)s segars; artbfng! swicttenine ragems; qbowdeneg aolldoss) sush adekystalline

£ DRPR oty SR b el B B o ssm RO grmutations
V\Eﬂnby ko nade b? cbiv@nbiial cé{h&%kﬁoﬂ‘%‘c %ra{nﬁfatﬁﬁ lok Hf}%rﬁ{ulatlon

host cells ional |y contain antibioti
anfp P@ﬁn@ftﬂ lstlltZ@ pgméwmthaﬂﬁ agqeptnbh: difuents deinding bgents, lubricants,
m i.nclu

™ BSAREARS, SRR BN TR0 p v o

C ostahlizihg ggetrim‘;‘ 11mllmlﬁ§$tuOﬁbt\lﬁﬁtddfto hagghiukReaerte Na&tric acid, talc,
host,. ce be cultured in _batch or conti nuous

f oYL la“W tSH%%tPﬂH@FOC@éﬂt% llipegellalose.fgrioxpmethylcglglese calcium,
S ye
o B ISRAT R i 8 LA B AR i,
f oromatlex sileatesy caldivot ¢apbonate, plyciney deatrig shasge, e@rbitsl dicalcium

ture an el | harvet ar e eferre
R, bt A6 acne Ko B Rlri) Somionde. 2tke ary
pustirthics dndbb@deed RIS S PRFertdd sufBEHAbAMIhe 8Y S EMBIudd P@momc
BPFI rmy be purified fromhost cells by a variety o

c¢ mogdiging ﬁgentsrxl&ep’eﬂsmtatlmnapte@@rﬁsmﬂace modifying
Eﬁ:’é %rfbll Jéoﬁﬁt a%@h#tshrﬁ%é’dftg ? u; : %A%% 1ol Om]ll‘H chipgide, calcium

ormo
e mbiadatmntost@ﬁryﬂ hkeo]pxrlﬁ%cﬁﬁadrdsgtﬂé emmsifyugrwm s@®itsh esters, colloidal

stltutl readi ) de in the BPFI that are
b°8Pé1b°Xf“g ﬁ‘iﬁﬁ’ﬁt&élé‘gbéodﬁgﬁﬂé% > PP S0P Gluspinimngsilicate,
Ofanﬂ h@etﬁﬁﬁ)@dﬂh@ A0kA] Yol ASmS ‘ﬁel%ﬁpltn%/ ﬁ‘hh'ié gtﬁ‘ﬁfgﬁdeﬁeﬁﬁqrﬁieme

met hods di scl osed herein as wel ose
afeleasedormpatiansdo glterithg @Sutpltlenprf dteeactlye tdrep@md(si Theresal

gﬁ“%ﬁ?rg%tlt?oﬁjrrﬁ?%&sg n&{‘é %fgf %cg{gl sh it agﬁ%ﬁcgﬁpc et ;’;\I]; g %\{ai:?g rc]>r a fruit-

cglibs cohﬂalmlh@amsphamé scﬂﬁlﬁﬁieh‘s M@ﬂbl@ieﬁr a‘étn@édbd Preferred oral
nds i_ncl udi ng, not limted pol yet hyl ene

gl O AT T AdrBEot Bith e e T By etiati b

|
ool o181, 000505 PR AR .
R@Ublitﬁhﬁd!érml%ﬁooéel |s may be disr upt ed or hom)genl zed

to rel e the usi o ies fromw.thin the cel

usi ng zr?\g;a ¥ %Ses 3%'3% t%ﬂ%a%g\%ﬁol adpyigisist the CPHB’@Bn@fdlreCﬂY to the
oadwawmtﬁé(fdﬂndﬂmntaaﬁ,salrt Host cell disruption or

honogenj zati on may be performed using well known

t echni 4be §°mﬁ€‘|‘1@<§ gy, alsp he adotinisterddtpadent eralle oziptrapdritoneally.
Cgl) utlghsg&us%ts%é?ﬁlo Bf‘fhg?et :icﬂo? ccgrg}%'cg]qrﬁs 87‘15%%%1{’)%%{1};32? o? '

hi gh pressur easedl sruptron
t hllsamtﬁoglcaﬁy admepqableseln tan Hﬁé}ﬁﬁpargﬂhn Witer §ﬁr11tﬁbl ﬁﬁlgééw&tﬁ a

re e.techni qye ma sed to disrupt the col i
ek pich 3 hg'gﬁoéé{%’}éoﬂyﬁﬁﬂ}lm? Tiprsesionshaasliorbompeared in
V@Efﬁerbl;‘l midhidblydisste g@fboﬁ%ﬁ@ﬁxﬁfreﬁﬁgﬂeof int oﬂgawn@e% Srdinary
advant ageous to m nimze the honbgenization t

%‘ﬁ]éll‘tictﬁs Sk storagegnd gse, theserpseparatiens doataj e k)l:bsetfvatwe to prevent the
%% Fpgmg ESsiii t hout loss due to factors such as
s8I ubi 1 zat i off. "Nechani cal shearing or proteolysis.
The tendency for the formation of inclusion bodies may

be enhanced by fusion of the-t&rget protein to certain

ot her proteins, such as TrpLE [Georgiou, G (1996) in
Protei n engi neering: Principles and Practice (d el and,
J. L. and Craik, C. S., eds.), pp. 101-127,
W ey-Liss, New York, Ford, C. F., Suominen, | . and
datz, C E. (1991) Pr ot e| n Expr eSS| on Pur| f. 2,

~ - A N~ - o o o, M



Chr omat ogr aphi ¢ materials including, but not limted
to, exchange matrix materials, nedia, and buffers are

w@b®a/oseaas | abl e from such conpani es. [ 339] PCT/US2006/042915
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Equi l i bration, and other steps in the colum

chr omat ogr aphy processes descri bed herein such as

washi ng and el ution, may be nore rapidly acconplished
usi ng speci al i zedequi pnent such as a punp.

Commerci ally avail abl e punps include, but are not

| i mi t edThephatihac@aiial formsmanitebls Gor iffectablealse it RAERrs dqueous

Punp . P- 901(1' and Pu P- 903 (Aner, shﬁm Bi osci ences, .
Pi S@E‘ﬁi"&%& SRy %E’oﬁt? aﬂ%ﬁ%@ fQ3the pemperineqyis| psenagition of
| nérile &jResb1 & ESI6tibilsaf disPRrsfeml | BL41PEase EE@%&@?&%@HC sterile and

FRAC- 200 Fraction Collectors, and SUP
Friaegt be Aludbiol the extent(thateassheynin Bibdlityicaistse & mit be atablvayder the

NJ J ' | so _available to, formpH and.|linear

o kraboBE bR AR e e el PLBLp TR Bt e

| nohtadendBngdictod oMnméo@ﬁ&mﬁméh laB bhdt8rea ME@NSIL. The carrier can
(Amer sham Bi gsci ences, Pi scataway, NJ). [341] "The

c thedhielegt aisfisrerpior medsmmeantaiaingoior exinenie. atery ctinyol, polyol
SRRl k) L TP g BAITBL e D

c dheteef and vagetableanilsl eRrefifired djecttile Sorirmtdtione fdvampdndycin 42-ester

OV Py 5By uhPPRoneRis beif arasdaderibed in US Patent
CaruedtioniNg, 280001 671 50 AVE HEbRNReBiAAS 64t SBCE504.

Pi scat avva}/, NJ). Indeed, éentire systens are
conmer dioatheypusRases abihis disrdosur, transdaemal adinguistrakéhisare)understood

S f ' Lences (-RPiscata NJ) ... .
3 e o AR AT B e SRR o e BERfhehnertings of
exoadiy passades idRidingrepithetialrand wardsAtigsude.N 8litH fFniRltrations may
first denaf uri n&]let he resultant purified BPFl in urea,

f GPICERET OBy siRg Theipsrsent-romperNds, piphasmaceyiicaliyracagptable salts

r kI 10 18GGRL creBMS, #eks20 GBS itori
anot her enbodi ?rent ’gffgﬁgs, g%@e$§u%g§%?%sf EA&%I%EU?ILJ;SUPBO%OHGS
c digslehadatagtralr ange of bet ween about 2 Mto about 9 M
follo i ion.in TRIS buffer a pH in the

rang e“@?angﬁ%rg}all g TYTSraggn giay de G?COWFQISL%(?@F‘Hf%hWS&Q}C e
oftrahdtlefmalpandi cﬂﬁfainiﬂ?metabﬁfﬂa_ &enpodhd BAd 8 darrbPtHADR inert to the
enbodi ment, the refoldi n]l? m xture is incubated at room

t AFHECIPPENG. 3% n9yieria ty theydan.ynd gliewhdelivery afibe nguht 6ed
. Rhe N
"SR bW Aorid ol 5o M id IR T Bl pygy i any

onm][cnhg dfiferans SERERSs picxms asd oimmllcb&s, pajtes igeld, g1di cetluk®e devices.
p Qrmn ny . suhsequent .i solation steps,. In_. )
b dlap Elegi® SpREthyenly TBE viseQus iawider seryoidmdient of either the
Mo tinkreitdr e HRARK-IABY ths:. TASEE BéhA ' | SIS i
known in the_ ar t1 mg?over, t'hl_gﬁréﬁ%gt#gh tﬁv%é{l)%cﬁié dispersed in
c BFriewn gyhydsepkilie petr@ppn comtainingdhe activeyingediseiqueydlso be

| e hanged for, a buff suyi tabl e
(Sl A Deidplr FRtuente EYEIONRY o iafitineSho e Srrsaent
k mdavthetbdoadrstieemahicloagia setiypesiibdble mbmbhedbierid erveip

n

Exchange hChr .natrg%%?rjffnghy l.n one enbodi nent, and as an
o TTERLE MEReHVE inghediondivah o vpithosy 2 KaHigh OF BARAtEX cofitaiping the

NBtive endRedib! WREerUecly LYi ] ;
gener aléFy TN H%@%E%%Wﬁ% ﬁﬁ%ﬂ%s AND
THODSPesitory Nermuigions ay-b nadarfenms traditiBhal seitenmalg $ncluding

VE
(ElepE BRI Y MBS S S Sonbiig Pting

Col utms ( Aner sham Bi osci ences, Piscataway, NJ). Such
colums utilize strong ani on Bchangers such as Q
SEPHARCSE (r) Fast Flow, Q SEPHARCSE (r) High
Performance, and Q SEPHAROSE(r) XL; strong cation
exchangers such as SP SEPHAROSE(r) Hi gh Perfornmance,
SP SEPHARCSE(r) Fast Flow, and SP SEPHAROSE(r) XL;
weak ani on exchangers such as DEAE SEPHAROSE(r) Fast

P 5 o - o s s o R A




remove endot oxi ns. Endotoxins are |ipopol y-sacchari des
(LPSs) which are |located on the outer nenbrane of

wox@mosdgat i ve host cells, such as, for exanplBCT/US2006/042915
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Escherichia coli. Methods for reduci ng endotoxin
| evel s are known to one skilled in the art and
include, but are not |imted to, purification
techni ques using silica supports, glass powder or
hydr oxyapatite, reverse-phase, affinity,
si pantexl glgéeom, Vdateosolede kappysitariibeseatsugh appylyethylene glycols of
hydr.ophobic i nteracti on chromat pgraphy, a conbi nati on
ofvafﬁq.ggglo:lfgpf}qaggl,gﬁgznaqayﬁ ollﬁell‘é?({?l\/bdi fications or
addi ti oAahsciBl 1RmyEMIonD the' BEbita86n kiMENBMEbe giv?rg1
m t he

contam nants such as co-mgrating proteins fro
potiapligneprusdy of canthecgiven in o stpgpred regimen,weith theyn BOR inhibitor being

nmef. - es can be used tq assess th ield . .

a I%Oéglﬂaﬁtia%]&%r?ﬁtgcﬁ%%ﬁn%ﬁs F?%rﬁeh%fs c&qgog}er%ﬁgm tthe ‘la'le%eptm. This

naimedifferakibymeneage doaidenerabiirtites, hales, Wl Svdelds, or longer

notlimted. to, the Bradford assay, SDS-PACGE, silver —

stbetWes adpinippton of faaiderskiva agenisd Toersfmeithe trsmscombination (or

. . c e _TOE).

SR RAPLLK oL BN sl Ak e 8L

orfese lbut thetieach of the campon@lism@atienniztated aloring atdesired treatment
terol egous Fusion Proteins of the Present |nvention

[ FeRpEATRRHEn T fen S afritiues brditeriies  he

fusion proteins of the present invention. Sone of

these nethods include, but are not limted to:

Slﬁaﬁﬂ\@uéﬁfﬁa@@/{m{fh protein staining methods or

' mmno*allh%tiﬁ\ifgﬂloxﬁg‘{cﬁgieg%kdcﬂugt%r ha@%:éﬁﬁ’f%@g?cqgclo%%%igg a course

O her netho e rx assi

de$ on pii-npdplastic t@binemt farsse spBvidog mininal MidgPlsidne or more
li gui d ch)r omat o ragtpey/ SS réglect ronetry, isoelectric

£ SIS M e A S® B 1 OREHAGE) o AR BTROR FEBRIIg g
anééiollspin HiCdYs QS Hm i l F2354r90ni
A ey o R Bl 280, JRTRN one bt BRI 8 B of
b &ereepiifp By eptiqnsllyranotwu egiveragenttur al ami no aci ds into

pr ot ei ' 21 i.nant host .cells, mutageni zed .

host 021? ?%ﬁh%%ﬂ}bﬁ) 810 e ’-}}%rag]éacfyi?aé%c.ksfh%@’él as%’ﬂgrﬂsf agfly
amsaeplastictiebingsnt € ous endividi@kthA8mhNANBPRINE dontdifer having a unit
pr@gsent I nvent | ,ogp Derjvatization of amno acids wth

r

r 8aB FARFEYETJR MBH 4PT7gC Sereh ageniaining lepdngmunitof hereepting el

i ng : . _ - :
OpBISALNI 8h f 41e SELSh O
medplaoycmgs fapewypios ait esterimatuding a 42vesta, etherd$nclwin@a Ubether),

C R, bR TRl 1REY B opfrmytif o Sioper eabainsg tae
tmpﬁﬁiy&'nliauw—(mh}@ﬁ&%&hyﬁﬁ}@am iel. , P. E. Dawson and
ev | O

S. B. H Kent, Annu. ) chem 69: 923 (2000). A
gener al #other emgodimen(; thevaprmysin istethsirolimhs, ehd the pack contains

S HRPSES SR cohfZNar 1 cal C with the .desired. ..
unnat ur a czgl)Irln no @;%@I%Od%dgﬂt‘%%%mi’ A W]O{Grlgng%tqigg{lsnohmus
c aphithecaniponeamp dedcribgd hereinei N bi osynt hesi s, has been
used tgo site- cifically incorporate over 100 )
unnat uﬁ’aﬁ"“é?rﬁ"ﬁ’g’%%?%%% %/fan%f’%anﬁ &f thednvegiign @reia peeks in a form
Vidaliy Brlafim@dtration S In S®Er erBbdHiments, { i inyenti
Mendel and P. G Schultz, Anélg\?v. S’C}é\éﬁn #%ﬁ%g?ﬂgnlayémmnare
, Imapggentrateddorm (s, opgonallowidinthe Silnerntduired-tCakukk b, final

. Chl t A.general .nethod for .
2/% Oth‘cét-m?;J%]é:; |%uﬁhﬁg§%'p§r% ioglrierg b%ﬁﬂ% the DIpAYRS coptpigs
into proteins, Science 244:182-188 (1989); and, J.D.
Bain, CG dabe, T.A Dix, AZ®-Chanberlin, E S
D ala, Biosynthetic site-specific incorporation of a
non-natural amno acid into a pol ypeptide, J. Am
Chem Soc. 111:8013-8014 (1989). A broad range of
functional groups has been introduced into proteins
for studies of protein stability, protein folding,




[371] The ability to incorporate unnatural am no acids
directly into proteins in vivo offers the advantages

w@boohiosd118/i el ds of mutant proteins, technical PeEES20061@42915
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potential to study the nutant proteins in cells or
possibly in living organisns and the use of these

mut ant proteins in therapeutic treatnents. The ability

to include unnatural am no acids with various sizes,
acidities, nucleophilicities, hydrophobicities, and
otdoarpopnd psaftliie hd inventionan eélitsfommng,r cqmbhgdl}e x[zepuitate dbntainer
ability . rati opal | .a st emat ni,pul at e

¢ it Kbl RlveBl Sl e S RO e b it e bismon.

functi an san@tifer Slﬁb@dlﬁﬁﬂQSpfh@taBb‘%spéekS/Qﬁgﬁefua%th\éf E(Fi‘nponents

novel properties. However, the process is diff
betguissiradiions fwglilatiom anining anfl/or mﬂm;mgtmlhapﬁﬂm product other

N R R R

onppaleheidine bosidil irethepeci fi cal Iy incorporate

par a- F- Phe, a yeast anber suppressor t RNAPheCUA

/ phenyl al anyl -t RNA synt hetase pair was used in a

p- F- Pheryg8j), oI [
strain. §ee‘§M$ggxmaggig#%g%%%Epgﬁggﬁ&gﬁé&&H@iﬂ sof the
(1@%1}10n[ 873l betreatily vatiarstobé thad shérbiienstop nwidifidations, e g., in the

Stl on B BPFI of tfgl resenf .i nvent.i n usi ng
Wmlf pi Qhithe eamppapents, the £ lﬁ?q fiverys ¢ flosing, é%be made for

syéasaﬂ@knwnt@hh&%fgmhﬂ% #i.ther RNA as a tenplate
(in-vitro translation) or DNA as a tenplate (conbi ned
in-vitro transcription and translation), the in vitro

o A O RECHEN OF TR RURPLRNO® BLFr79) ana

cMERCE@JINﬂNtERIEAﬁMEM‘EQI%NEﬁQBILEﬁMS See, e.g., Kim

DM a I.otec nd Bi oengi neerl ng,.

IA 303%%’@ b@ﬁ’é‘éfg mO'PéErh d@’i]/l @n‘ggek SHntraygReps (IV) temsirolimus
Biafd Bedas 49hd 858, &4 42, (2000); Kim

D.M, aﬂﬁrp@\é) rtzgesé%g\tqeg(ﬁﬁegﬁvggy Progress, 16,

3 85- 390, em(sggl@@}ls and hrereeptivean he adminiterghsintuttaneously,

i neering, 66, 180-188, (1999);
gﬁs%&lt& gyﬁ?glgm?tg'%g% Ywar t z, Biotechni ques 24,
862 S%msﬁdlﬁﬁﬁé is aﬂtnﬁnst?ﬁ,ﬂ&lmwé&m SeBd 30-hPhite eﬁod using an in-
g# Publ i cati on QP 2002/0081660 WO 00/ 55353; WO
gizand, gy guipmgtic %E%ﬂb%P@@EdCﬁyoﬂ%b@W@ﬂwﬁmhﬁﬁe|n
vaRRA gﬁ@+ iGN
A?ﬁ%PFI S corrlgilfl ?2 ;[Jré@gl morﬁg? u %ﬂ)elﬁ gglglhﬁﬁgl)rélﬁng&gtc@d
i pEnWeerriertie tqnmmllpmpmfdsoﬁ usi on t echnl que See, e.g.,
R Rob stak,. Pro ad ScL. (USA)
6. 130l l?aiib}“@?‘%“ R ddr‘—‘?lﬁlﬁtc?éff el overRdif @WSP period.
&R ek 03653 ard Qddinl AER], (vAR 018 hre thﬂcélﬁ" HR1aRe 5198&15{ of @k loadmg

nMRNA tenpl ate |i nked to(f)uro mycin i's translated into

pépte der srammMe a4 medksipading d@mes typioally éollombmﬂ Iag/tkgeymekly

h
e ponaalo: S DAl 3 R BBl uf R aner '

niRgpiredahthh saamb dese is ahﬂuumed)ﬂ‘y@ughoﬂﬂﬁé U6 Se beatment.
C-terminus of the peptide. If the resulting

MRNA- pepti de conjugate is found to have interesting
properties in an in vitro assay, its identity can be
easily reveal ed fromthe nRNA sequence. In this way,
one may screen libraries of BPFlIs conprising one or
nore nonnaturally encoded amno acids to identify

pol ypepti des having desired properties. Mre recently,
in vitro ribosone translations with purified
conponents have been reported2that pernmit the
synthesis of peptides substituted with non-naturally
encoded am no acids. See, e.g., A Forster et al,
Proc. Natl Acad. Sci. (USA) 100: 6353 (2003). IX

Macr onol ecul ar Pol ynmers Coupled to BPFI [374] Various
nDdlflcatlons to the non- natural an1no acid

g, o - Y B T Y T




wat er sol ubl e polynmers including but not limted to
pol y(et hyl ene) gl ycol and other rel ated pol yners,

wo p@bosiingy pol y(dextran) and pol y(propyl ene gl BCDU¥2006/042915
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are also suitable for use in the practice of this
invention and that the use of the term PEG or

pol y(ethyl ene glycol) is intended to enconpass and

i nclude all such nol ecul es. The term PEG i ncl udes, but
isnot limted to, poly(ethylene glycol) in any of its
forms, incl udiHGROEPTENt i onal PEmsirolimias Bosed |PEG
derivati zed PEG, forked PEG| branched PEG pendent PEG
(i.e. PEG or reKH@@ﬁﬂpolyners havingﬁﬂﬁb or nore
functional groups pendent Tt the poly3rer pbackibone), or
PEG w th [degradabl e |inkages$ therein. [388] PEGis
typicallyl clear, c#lorless, |odorless25solublelin

wat er, stable—teo—heat—inert—to—nmany_chemcal jagents,
does not |hydrol yze’ or deteriorate, atfll is general ly
non-toxi c.” Poly(etnhylene gl'ycol) 15 considered to be

bi oconpatible, which is to say that PEG is capable of
coexi stldpseardivistrhenits aridig delays federnsirainges mstior vdrdedptititare

c ' harm. More specifically, PEG,is.supstantially
g el Ble PR GG e s esprbstsudh e nonths

t ewith tveekly d0sts ©f BisiraTMNS. TRS RGBS May BEXBOMY oA S kekly basis
attached to a nol ecul e havi ng sone desirable function

i HOf MEYBB$y8-» tBIpeRvosks. al yniesllyg? toad wpeksds proyided detweenlvgcles.

. ' . .ed
ol .mi nat oo Sticht 2o 888 M AL ol BN S e detawr o

n
STl
t cliwoatimedfer pbesfarded (f.g.f he2 aghree wRkES dueinp @atEmen.

t d'Qﬁt to ﬁr%%%ce a suﬁﬁgantLal i mrune resgonse or

c aULUALY:Gt Pl Sealirant ith Ageceptimmay be shostangd bpps or more weeks,
h astigigeneh 8y baE Brndrew AHHeLh “orelimi
mheﬁ%mi isyfrpn1about&%gfﬁqgﬁ%g?d4ooo, ?§§F§§%§5%5¥8H¥HHME¢
atoigh agglay or diseentinpeiie, mpag ogaur bads, er fore, deing the charse of
PLES (invention. PEG having a nol ecul ar wei ght of
from about 800 Da to about 100,000 Da are in sone
enbodi ments of the present invention particularly

bEAMREE A TRaE Y REohBANTIG BE e, ohuikhara nn

DAERNSIROLIMOSIOUIIAG) N TR MEN O PREOPRGE! . 2

branched pol yner has a ch core moie
a pl ur &losing begins ahaanthde dgyre withhiily $IHT-2Remhdtweeeklyeintravenous

C I : re. . PEG is nly used in branched
fg?ﬁga%ﬁg?ﬁgéﬂﬁ%%”%F@%ﬁpga“%%ﬂ%%gytion of ethyl ene

oxi de Om meithdydayoh FL-372 is Wehirdste@HYeAlHrior & %ﬁ%f@%imus.
ohjﬁgnens, ge taerythritol and sorbitol. "The centra

br§ PRIy

wolirg stgred dolipaving HKIeV 2 prsfieratdy avithin 30vinimites.
aci ds, ' : r. et hyl ene . .
ycol oot Kfitnist i 10 AAERAN PR oY (¥ oA using an in-
R(ln@ﬁ@@ﬂ)d am autpnydticclispBndisg panp.v OPtibadiy antihsteninei et y,

S Lyecer cer,ol oligoners,, or . .

p nﬁg@ﬁ%ﬁﬁ % ?15 toa%%ﬁﬁ&é’ﬁ R ‘gﬁ?”ﬁ)els AbmEEsters ahoys0
Mulifitesgrioedo Rintsitotih@s ilfe§on.such as those described in
U. S. P%g. Nos. 5, 932 462 5,643,575; 5,229, 490;

4, 289, Sherealigr FIKpRy2 isAlen oraltyeriap ai s 96th fel, PedmBEGn the
aﬂgnyg£93/21259, each of which is incorporated by
reference herein inits entirety, can also be used as
t he pol yner backbone. [390] Branched PEG can al so be
in the formof a forked PEG represented by PEQ ~ YCHZ
) , where Yis a linking group and Z is an activated
termnal group linked to CH by a chain of atons of
defined length. [391] Yet ano®er branched form the
pendant PEG has reactive groups, such as carboxyl,

al ong the PEG backbone rather than at the end of PEG
chains. [392] In addition to these forns of PEG the
pol ymer can al so be prepared with weak or degradabl e
i nkages in the backbone. For exanple, PEG can be

e o



the am de bond, the resulting
N-tert-butyl - Boc-protected azi de-containing derivative

wean7lossissed directly to nodify bioactive nol eRwl/@52006/042915
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it can be further elaborated to install other useful
functional groups. For instance, the N-t-Boc group can
be hydrolyzed by treatnent with strong acid to
generate an omega- am no- PEG azi de. The resulting am ne
can be used as a synthetic handle to install other
useful functlbKE2V2y sugh Temsixbhinms Mmsgr oups,

acti vat ed disué“gdes acgtivated esters and] so forth
for the|creati )of val yabl e hetéPgb|funct ona
reagent 5. [409]ggdet erobijf unctiongd derivat]ves are
particularly useful when it is desired to attach

di f f erent nnledé@es to each terniﬁus of the pol yner.
For exappte; 2 offega—IN-an-no-—N—az-de—PEG woul d al | ow
the attpchnent g? a nol ecul e hav?@g an act| vat ed

el ectrophilic group, such as an al denyde, ket one,
activated ester, activated carbonate and so forth, to

one t erdpesg@divstmentiearkdias dglays fordB{e21? andHembingjimws are permitted.

a 0t her erm i nus of .t he PE . .
TR B et b s oS Rep s, with daily
paioydm)“f HICI-2 Yhirid/eedkdpddsbeoSitimeigslihes. PowereliXcertain situations,
B-CsC- R ﬁ?ere|n R can be_either H or an alfy
al908ing Wi yothydrugs gy be delayedrqrdiscaptinued iforg brigf pesiod (e.g.,
' 31 Q ok tHrKd R bk, th\é@é%ﬁ{eﬁ] @éiupeeoﬂ{e%ﬁﬁﬂft %ﬁcﬁ"%ﬁ&g}g or

I's a water-sol b e hon-antigeni c polymner
I |d;tﬁ@pntgmaﬁp@n3ay oghiraincemy nivee, luesg thie aurselos erebtnane
whi ch may be the sane as B or different; and Xis a
second functional group. [411] Exanples of a |inking

MEXAVPLE 3:A) SR chBlm ‘DQ'WF"'@W@N RE@IME[\tJ bF”Hk?—@?tZO 2
nctionalized a roup containin

T EMBIR LN GR35 e RS R o N drtioh T OFA

heiEmppagISUCh as nitrogen, oxygen or sulfur may be

i ncluded with the al kyl chain. The al kyl chain may
aI SO b@d@mﬁmgm apmogthhlgtday b atitndailPIFHER2 Examniph eklyoiftravenous

d b
(RO aaerdop B ot P i i g,
cont ai Onngonth 11; dayl 0, I@KﬂZT@Is%dﬁﬁlﬁEt@feﬁmrM ﬁr@r‘i@fel%%‘i}ohmus

atons, The ar group ma%ml e substitute one nore
c Aemstolmpsand hareenbigare admipigtered following HKI-372msefe@blyewithin

exgih&ss of suitable Iinking groups include those
[ i nking groups described in US. Pat. Nos. 5,932,462
and 5, B4BsBalimani admnisteretd IVAp@kly duebh 30ahin0f period using an in-

0310143596, whi.ch ted
g L s T
W{diphdnBG@gmizes 25 b0 h@qvf&rtﬁeg léﬂt)sig afiffinibifdg! '9B8ut 30

noieties is by no neans exhau ive and is inten
Bl esproritp feyagivodimugdnfusion t hat a wi de vari ety of

I'i nki n Scr b
a:r e Ico%tﬁeg)rréfﬁ(i)tnkl ?%ad@%e usgi%bﬁ]u% eci ]IIYEWB 8Y1‘ltr 20 ARie “period.
| ileekly doses 4ré ddiirfistere) Vemclﬁ)ﬁreﬁjéhbﬁi@: 1 th8 tﬁhb?ﬁtgifthe loading

r ox protecte

roup for X inclyde h
DRy StaiRe,a mek udinbdesens betrehy Kilowed by 2 mekg weeldy

’\Hdih\ég I PSS léﬁﬁ)'uﬁis'ﬂlg?/be a%?&s?erds lﬁeﬂe dmBERARS, h81RaMlg dose is
esters, active carbonate,

Nesgyiechanrsthie same doasyis admimirtered souphoutlthb eowrst of c0hyit.
carbonat es, acetal, al dehyde, al dehyde hydrates,
al kenyl , acrylate met hacryl ate, acrylam de, active
sul fone, anmi ne, am nooxy, protected am ne, hydrazide,
protect ed hydrazi de, protectedthiol, carboxylic acid,
protected carboxylic acid, isocyanate, isothiocyanate,
mal ei m de, vinyl sul f one, dithiopyridine,
vi nyl pyri di ne, iodoacetam de, epoxide, glyoxals,
di ones, nesyl ates, tosylates, and tresyl ate, al kene,
ketone and acetylene Ae mould be understood the

T |

.



pepti des are described in the literature and are known
in the art. Comonly used nethods for activation of

w@oeioyoeqiss | ncl ude, but are not linmted to, actP@BRUSING/O042915
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of functional groups wi th cyanogen brom de, periodate,
gl ut ar al dehyde, bi epoxi des, epichl orohydrin,

di vi nyl sul fone, carbodiimde, sulfonyl halides,
trichlorotriazine, etc. (see, R F. Taylor, (1991),
PROTEI N | MMOBI LI SATI ON. FUNDAMENTALAND APPLI CATI ONS,
Mar cel Da¢reidtar, HKI272 isSaké ordibygnee(dbfl9 R)ith BLENrEERYIYIN the
PROTEI.N CONJUGATI ON AND CROSSLI NKI NG CRC Press, Boca
Rat'OH™& T. Hermanson et al, (1993), | MVOBILIZED
AFFI NI TY LI GAND TECHNI QUES, Academ c Press, N.Y.;
mn—R 1L et al Fds PA YMRIC UGS AND DRUG DE

L| VERYHIASIE VS, AC S BER(GIEPTIN Ser i |es Nambsirolii®ys Dose

Apreri ca em cal |Soci et hington, D.C. 1991).
[ #38] ngngial revi ews anéhwggf)gr aphs| on the mg}
functionapi zati onfand conjggation off PEGareqs
apailable, _See for exanple,  Harris,| Macronol . Chem
Phys. C28%0 325-378 (1985); 4Scout en, |Met hods 26
Epzymoto 0 135—30=65(198%)—Wong—et—al—Enzyre
M crob. Technol 14: 866-874 (1992); [Del gado ép al,
Critical Reviews in Therapeutic Drug Carrier Systemns
. 249-304 (1992); Zalipsky, Bioconjugate Chem 6:
150- 165 (1995). [439] Methods for activation of

pol ymer ; ' ) LS. Pat. .
No. 5, 3%%%2%’,%@% tg%‘{{%ﬁ%y’s@%@@g g%é%ﬁgﬁ?lg‘.‘“spﬁﬁoﬁ\]ﬂ?cepm
5, ¢ gerpEed. DoSexdpaple, tNatmént h2®,cohtnuei® REdrib3d A8reid foPsix

Pat , s , 698, 3 93/ 15189, .and for . .

c &ﬁf’%@%"f@%‘@éﬁ@é%ﬁ;@ﬁg@ %’H{ HWPFREese of derasisoligs. The

| rgdréedtinenay e paotidtd o4 b e-elt! a2t a I Tyvni
(VD %b?i/llsﬁdgs) g obi st %%ﬁ%&%g%g e gx%g‘{]‘”%ﬂs Typically,
cat 104 Weekios Bovidsd betvaen pxeles. Ndoweyen, i c@®8 situations, dosing with

ri I ; i di t ase..(Ver.one at .al, .

e O o2 SRR AR S 1 RIS G oA r A ori perioa
r db.gr,dn2 es thaexwpaispdiingctht eggimereor dtedeTtRb®EnRY Such a delay or
ref.erence .herein. L440 PEGy| at j on gl .e., _adm tion of

arf{’s WATIQR MAY|0g HANF Rt Y113 dyping dhe e Qfltwgﬁ%lﬂnt-

non- nat RAFY: ] Lol

| ?-azi dSc]}i-iﬁEi%nl rl) ’eaﬁ(i})leal anieﬁtg?eni?g’ltggﬂfﬁa%%y%y %%ﬁh%%e? ed by one or more
c orRelnilensthened hpane Pomoescwiesit.ar tRARriddbeRESyl agtles duthidd or

an.:al: - m pat ed EG.der.ivative. Briefly, an
&é@é@f%f %@*iaﬁ%%ﬁ%@@lmyecm onge, L4 gisye, dyyipg the
Stcoturse bffiredt@en aqueous sol ution

of p- azi do- L- Phe-contai ni ng BPFI at room tenperature.
Typically, the aqueous solution is buffered with a

b 1-10 IirGh tio
PR e IR T COMBINDGTIBN REGHIER Of By 272 dr
BRFRCESTHN INUFTREATSIHENT fQff NEQPLASMAS ati on at pH 7.5,

for in I ncl.ude, .but. ar limted to, HEPES,
phosp h?&jg ,gﬁ@%ero Bfa_é{,“’ ar‘feﬂ‘ﬁy he %@%&2 H‘FP&?@@?”W‘EPPW%I was

C eohfinmedus by virenstdndaRibiaRfacdtigil 89t hrbcdiREE SERY ﬁéllo&ﬂ% briefly
rﬁgct.!bon is typically allowed to continue for betwee

a

frribes thg PERsEHwre usediand tie eesplbeehtiioed.pr oduct s ar e
subse ' : hobic interactign... .
chr ot agr apmbe G el iR ek SRR o it
f goratynes.e MAPECUS00R)Ty,BTH ATHER-D & (dhnsiifed) ANCTTEBLOREN is

' conpl exe t | at ed BPFI _which may form
WL, BT B BRI B P G M Mg 9P R hdron-
nol ecul e, thereby crosslinking BPFI variant nol ecul es.
The conditions during hydroph&bic interaction
chromat ogr aphy are such that free nPEQE 5000) -0 CH
2-CCH fl ows through the columm, while any crosslinked
PEGyl at ed BPFI variant conpl exes elute after the
desired forns, which contain one BPFlI variant nol ecule
conjugated to one or nore PEG groups. Suitable

o s o Y "




further elaborated by treatnment with

gl ycosyl transferases and other enzynes to generate an
w@biogosaeshari de bound to the BPFI. See, e.(.,P¢&H/UE2006/042915

et al. J. Am Chem Soc. 125: 1702-1703 (2003). [463]

In sone enbodi nents of the invention, a BPF

conprising a carbonyl-containing non-naturally encoded

amno acid is nodified directly with a glycan with

defined structure prepared as an am nooxy derivati ve.

memsliﬁed)e@ﬂehncard:iaoma;t ARCCIHTR d@hhﬁszlewtﬂavelmbleER-Z without

f t it | udi i de, .al k
ny BalifirtRion i T eEuG 40 ol heteeptipwnd BR w20 MGk TikER 2,
S aBCIFRL ﬂi@néd&r&ﬁkﬁné‘%f@@t}}‘f@iﬂ Ya €S PERD2 aRd ﬁ%ﬁ&hﬁ to both

[464] In some enbodi ments of the i nventi on,
co%’f‘q@B‘ill’n@ﬂ(hHKéﬂwe or al kynyl cont ai ni ng non- nat ur al l'y

encoded n th be npdi i ncl
5 but  not Ty R Do F B8 R ik PR LS Eady e iastee OFa range of
r eaﬁtclemratimt £0.0041¢ b 0dD) n@oiwt) 1N90.38, 011t B ge/hip) ftl da¥iitug.
e derivatiyves, 1Y{gectlvel . This nethod al | ows

f oifﬁ {Séffﬁ‘ﬁ%maalt%e%oﬁl? 464 mpdiasa (Lfpeieghnmlegies, Inc.,
[ iEﬁﬁﬁé%%“é’* (M0 sudehord @ h DAkl Bexihe sl (s LB ©
c o’tl?bﬂmalotgm)sarﬂ&ﬂugdml gertadicie(lsie Tmhmlogibi)ﬁmﬂer 7% CO, at 37 °C.

| t , ti [ L, tri
10 1 OCP i P Yo BiGohler tithes b onBrsnsieil Biesmaga Cels,
OHGOOUce[l'Q’KV%ll M@Ffmél[sadnhyl 0200RERwaItRMBA-N3-B81 E@Hé}% 100 pl
to_anot her BPFlI, anal og, or variant thereof or an

ot RBM Idéﬂ%@é}t‘mﬁ@mmmgﬁ% EBfand Bﬁmg/npiamtauacmrand incubated
LBt 8 Lo bR HE Nt e BB RP b, w 2x

nofirad ebarentsaticayh tnd P ar @tthd drugdilon®t ﬁ'as ddiRd BEHe @11Bhtaining
or | ti mer conjugates may exhibit new or desirable

pr8petties, including but not linited to different

phar macgu-pgiial B@@ﬁ@@&ﬁ}fkdlﬁa

nodul at ed t her zfr?gut ic half-Ti ?ﬂéé}e gl%B%gﬁf&gé»?%%&ofaﬁxed
hadds iof @ secendeompounsl. Aierntindye checkBFdard ﬂﬁummmes was

OSAPTERES 1R st I0) R Mhe Piatioe o e dongs Uneated

W delfls intege inclad@t & codfrolzl MHE ﬁ&c@ﬂégeﬂﬁ%urviﬂng cells was determined
ot here ﬁfﬁgl ments, the BPFI conjugates, fusions, diners

20 orusipg YodargnetB, @%Ee%élﬁﬂ-ﬁrldv@h t bauigi Mp.)ag progein Ainding dye.
r I t o
rme@ﬁﬁga? pr &&P}g&é&'ﬂr nplgag%ﬂleei h g‘éﬂ Bg Eheaa%gﬁleo%odrf 5@&1 50%; cold
t HeiclBPrasetisragik rtfterr th hauBid platentvateniasied exveiisivdly in water and

e TR S eeR o A RRE B A detd nEE S ep el whpadced and
t heateeweRkept Nirdsth m&nﬁ&&hfy‘foﬁfenrrﬁﬂhﬁﬁ‘ lflﬁcg %f&h&gwﬁﬁleﬁ

bi ndi n partner. In some enbodi nments, BPFI's are
25 ||th1kreag yirebﬁlayethmdmwdb@pllﬁ@ﬁociataahdyeavas@ssolvad an10 mM

d | fide |
I - so ¥§ ﬂ,gh% ﬁ‘ﬁ:le a{rl])?&%glﬁc}e%?s%ii a@/%gﬁ%ns%qufn g%t#sl? §% reader. The
didohemgmtiomaf congiound Itliay canedd gisled@pirbént s ifBibitn of growth was
fusion, dinerization, or

| itat u
ettt D pREE Fell STl GRieNied® unisteces e baeast the compound
aldgy®re i n one non-naturally encoded am no acid of a
first BPFI and an azide in a second non-naturally
30 encoded anino acid of a second BPFI will be conjugated
via a Huisgen [3+2] cycloaddition. Alternatively, a
first BPFI, and/or the |inked BPFI conprising a
ket one- contai ning non-naturally encoded am no acid can
be conjugated to a second BPFES5econprising a
hydr oxyl am ne- cont ai ni ng non-naturally encoded am no
acid and the pol ypeptides are reacted via formation of
the correspondi ng oxinme. [467] Alternatively, the two
BPFIs are linked via a linker. Any hetero- or
honDblfunctlonaI Ilnker ~can be used to I|nk the tmo

15



phar maceutical ly delivered pol ypeptide or protein),

along with fornmulations in current use, provide
w@e@esdiesl routes of admi nistration and for mul BET/OR200€042915

t he pol ypeptides of the invention. [487] The dose

adm nistered to a patient, in the context of the

present invention, is sufficient to have a benefici al

t herapeutic response in the patient over tine, or,

including but not limted to, to inhibit infection by

a pat h o@emodeé forshikyingaprpg opieraations hat besntdgscribef ®y®riehard and

or PO TRpl R Seerst IR s 80 St st 1990

t hMa@S?ﬁé:‘g}t N, V&El@ﬁ'l' 0. Uéepsr mRfall rmhaérﬁn;l d»if N (']gahhz@mn Arbor.]
unnat ural am no aci d pol ypepti de enpl

oye
C OM‘HSW »A-dimensimapmoilelhpne fog eophl drugend e ﬂm;djgor\l\m gihlogical

oo A RSB, UG e i BB

n atelspmse amdresa bagdtonaf disdivilacsiRe SR dS] cﬁ‘%d&ftfvﬁ?f(BhéﬁﬁHependence)
particul ar. vector,

&Eﬁn&’i‘ﬁt dministration of a

eilgRd 2 tl‘(%%lrfap%éeﬁ’fﬁse&“ﬁ&?feidlﬁﬂda%’t%@flpléy] is subtracted from
[ 4881 r

ve%lt%g?b%i}rgf&ggrﬁgi fg(%e:}grﬁ&%gl %Eﬁ adm ni st % )(1#2& ) or reduced

t r watioityr{antagonfmnypTie sesuléing burfice eppearg asmlhormongl plahe BI00%

10 %g]b?tg?nt %Qq;? nce;culalt(#; d‘gfﬂ/t ed I se e{spéqrgclgﬁ)%% ggditive Peaks
Ci sl ailey\@viitiag fdn #NEplne 418 Eﬁ'ﬂi&a@itvb BPsyn¥dyCnt Rt omﬁm

progression of the di sease, and/or where rel evant,
prisaRectivel MecSymereydhatdicedsofi Fxeel- @@E@Sq:fwa]pws gkl to perform

oélgpég%hﬁﬁino %ﬁtg?nlagg{iﬁle g‘?ﬁ %Pfr"eg{ﬂh'g'etsctaﬁu?a%s ﬁtfu? ?@ éa%dmve

eqmteraitlend; ahd latates ged qudntifies ﬁ}&ﬁtglstrcuﬁs %ﬂtagblﬁﬁtm%ra&mns that are
prote ns, jed f red activity or serum

t [t
15 DS et abe U3 coardticwmbbs FeRBYerv A sboe o sdgtensionsl
t hp1st, bANLNEd RS GBI vEHPERE ?f%@'ﬁt 09%& I%P&m% Q&H{&%&E&a&%n and

any known conventional tRherapy, includ ant
ad?ﬁah$ @tdmlkmepma@ﬁmg@r@a of synstgyatriaotagomsini resmctlatlyﬁmetween

? HR% c agents, natural amino acid polypeptides,
nuc elc I'ds, nucl eotide anal ogues, biologic response

modi fi chﬁ puqmdestdfehlb isttdy, thé Plchbl and®Higth it metho@Rvas modified to
forgblv i ons @Lﬁf present invention are adm ni stered

20 ,¢al ogipipaien efiecty apfifferntigvels of keatistical
f 0 Ang/ 0 f
e 500 08101 ORIELNE 0L B i
C &wemthad plestimating btatistivgl vertabilvy within daell exseringt was also

| | [th of h
O A R oS Bt s

d ithié SEginsloRaso, 4&1&b111t{y V{J’ast@ﬁﬂnSﬂ%H séiﬂlg:ﬁ&?%f@ch @&’ﬁg?ﬁ{ﬂ

of a _fornul ation dev s fevers, “chil or nus
25 aEREdINgtens fds b@@é’?d/@@t ¢iter Qﬁpnftip?rfpféh@vzdwdltpfare obtained with

a i n ar, other ai n/ fever
3B e L LTRSS o o
t lvensidérad rapressntetiveast dithwesynergissicloe amef@ssticaReviENi Ths, single
are di cated 30..m nute %IOT to the future
IR PBTS OV EReya A Liregaisd infhe Apalysss FraiBROTeopoaks or valleys

l AGdt ld)dd:tﬁ%nﬁlﬁloﬁg1 délb BbhRtrhtfon SHRABSP Eﬁé%roﬁﬂ;'o s are also

Meperidine is used for nore severe c I's*and nuscl e
30 ackreesardrd: ifae sy on aiagpnisssisohservael atrhé pijacent, danking

anti histam nes. Cell infusion is slowed or

di sconti nued dependi ng upon the severity of the

reaction. [492] Human BPFlIs of the invention can be

admi nistered directly to a naRfalian subject.

Adm ni stration is by any of the routes normally used

for introducing BPFI to a subject. The BPF

conposi tions according to enbodi ments of the present

i nvention include those suitable for oral, rectal,

toplcal |nhalat|on (|nclud|ng but not I|n1ted to Vi a

o o o e




[507] A commercially available formof DP-178 is
Fuzeon(r) (enfuvirtide, Roche Laboratories Inc. and

wareonmmsiiss | nc.). Fuzeon(r) has an acetyl at ed PCT/US2006/042915

10

15

20

25

term nus and a carboxam de as the CGtermnus, and is
descri bed by the followi ng primary am no acid

sequence: CH3COYTSLI HSLI EESQNQQEKNEQEL L EL DKWASLVWNWF- NH

2 . 1t is used in conbination with other antivirals in
H V-1 patients that show H V-1 replication despite
ongmicagtr&ivns. (rjlﬁnzllyy alt a}tpfhlrt&ln&mﬁe rdpeat8d allesst twiat 3ﬂ% déerminations
5,464,933 and 6, 824, 783 Ich are ]Jnc orate y

oL Rl O AR S Ay agon oAl e

fragmengss. ﬁD§|p9&§de ﬁ@geéﬂﬁgﬁjoﬁgac'sm 1B &byt Qgemf?éﬂts NANDA-MB
limted to, nmolecules with amno and carb termna

t r 3rlceslisothere is abareh paritagesisni atsket t 1—6rp&g/mﬂdaleﬂsz1nmﬁ;r ata

A 8Pon i PR G, B}l R A5 iR BB M cens

hytheribabt aﬁ:a@lf@jdiéﬁgymt 037t @83 LA heffepitn AN AL HEoncentration of
carboxy termni itional_ variants, include but are

no?- 11 iginle éﬂilo?ntaﬁ 5@@5%%@!@@@ level Fas theBT 4 calls, there is an

6, %Qggiﬁg%@%éﬁ 1. g)g ﬁ%@é‘b]‘fﬁércg tn% %1.7 zgﬁoqlﬁg a?‘gsg of Onll pug/mL

poHKﬂ)éﬁE athths 9é%ecmiﬁderrdehad:l | Whehn Fepelietl @anthe |’99% confidence level, no
0, (%56 9 .6 ?62 787, E 348, 568 and 6, 258, ;g and a

DPY APl BTHIP Y prsAS pLAniReotisih e sYRFrEy weTe foandnBased on the

6, £dve E8trial the BbmbINATh &M@&ip t

Ther agy |n§l t he nslt andard of ﬁg?g%?@oz?@ﬁ% (\;/A?ﬁ deﬁ?g Addlsive
coIBPss Al carepgrationsm a few cl asses of antiretroviral

o361, oL SR et B BParmiolog Bl beiBtores dgived from

di mu]tnpﬁademh&@ﬂi sxidrinienes indihtd ¥hitt donhbthRfoink 6NH®I-272 are not
|nh|b n]g,HIV- replicatjaon enploying DP-178 or DP-1

oFgpheR s paEpsa HSyRBIstiprpug SR HHE oend 1engee!

|

oL eRAROR. opiep s KRl (RO BB bSm g B Bt fiufn of
d dAFR&# TancgmsC ASthSGtChmblrIihtldeoqltmn laekaast thes active antineoplastic

di vyl uor onu i.des) o or of HI V-
pr SRR ead gt nseﬁﬁ%’ﬁ%‘oa 51 Biaf oL ATtjptigns of cach
| roflthglgpenistio Wlﬁ&ﬁon(e%r ®oth dﬂtﬁé\ﬁ’gen’fshENEbd dt EM@rapeutlcally effective
|%b|tors of viral nRNA cappi ng avirin
#ee.dhereBy lesgoping taxigiiy asspeiatge m@rﬁ’l@g@md@m Wkerﬁstg)zrapeutlc
rgtgglqtterlm n B as a |ipidbinding nolecule wth

I-HV activity, and castanosperm ne as an inhibitor
of glycopr ot ein processing. Potential combination

ot 1 rick Bfens, Py B disalorisy o el R RpBm S oleroncd
| THeRgH &%ﬁn&tdﬂ%tﬁﬂeﬂ ‘Bz&zfe&h@é SR $411 b8 Blek t‘)g)& of %H%Méeart that

ant agonil st s, and enoki ne recept or ators
m& 15 patioge saY bayaars ta the spentfisrentdiodinadnis descrilsed metm d\rmngut

U. 7 844, 340; 6, 841, 558;
%%?Pﬁgi‘%’emgg%"pgfgﬁ”‘%éngef’“fg780 6, 809, 109;

6, 806, 265; 6, 768, 007; 6, 750, 230; 6, 706, 706; 6, 696, 494;

6,673,821; 6,673,791; 6,667,314; 6,642,237, 6,599,091

1, 6,596, 729; 6,593, 346; 6,589, 962; 6, 586, 430;

6, 541, 515; 6,538, 002; 6,531, 484; 6,511,994; 6,506, 777;

6, 500, 844; 6,498, 161; 6,472,410; 6,432,981; 6,410, 726;

6, 399, 619; 6, 395, 743; 6, 358,979; 6, 265, 434; 6, 248, 755;

6, 245, 806; and 6,172, 110.[510] Potential delivery

systens for DP-178 include, but are not limted to

t hose described in U S. Patent No. 6,844,324 and

6,706,892. In addition, a preé@éss for producing T-20

in inclusion bodies was described in U S. Patent No.

6, 858, 410. [511] T20/DP178, T21/DP107, and fragnents

t hereof have al so been found to interact with N-fornyl

pepti de receptor (FPR nenbers). T-20 activates the

N-fornyl peptlde receptor present i n human phagocytes

A NSNS\ ~ T A VY- YY"




Exanpl e 2 above. The BPFI containing the propargyl
tyrosine is expressed in E. coli and purified using

WO b@7osmds ti ons described in Exanple 3. [533] HGEUS2006/042915
purified BPFI containing propargyl-tyrosine dissol ved
at between 0.1-10 ng/nmL in PB buffer (100 mM sodi um
phosphate, 0.15 M NaCl, pH=8) and a 10 to
1000-f ol dexcess of an azide-containing PEGis added to
the reaction m xture. A catalytic anount of CuSO4 and
CuChAlMSare then added to the reaction nmixture. After
the m xture is incubated (including but not limted
to, about 4 hours at roomtenperature or 37 C, or
overni ght at A@thoﬂﬁréaﬁn@g‘ﬁ@éblm aésegiafEHWM{ @Vei‘é( ression or
filtered throu ialysTs nbrane. The sanp
beamﬂaﬁ%aﬂéﬂ of H%thhé aaaamaldn ne@d]‘(blemf rvdudu(:omplmes prov1d1ng to

3. S B, kR BBl SRR R o G ecronee Borfprisng o

f oidrenpitingng tan WETOR eahibitdPREIA) HRIOGD,
2)2-NHC(O (CH2)n-N3 where Ris nethyl, nis 4 and N
is 10,000 MW Exanple 8 [535] This exanple details
substi tuti on [
BRI i th properarplpipraitfty ARISE Fndgife blydtybompries
r ddK#dé2.present within BPFlI is substituted wi t h the
foll owi ng non-naturally encoded am no acid as
described in Exanple 7: [537] Once nodified, a PEGis
attacheg] to TiRemBRbd a¥REdiAdto ﬂﬁ’iﬁpl b§2 n\ﬂhéraﬁ one or more of the
al kynecont ai ni ng am no aci d. The have t he
f ACHBGPergPeentrds prayvidegin &E@ewpe@tle@br ezfezztlmamnmats
coupling procedures would follow those in Exanple 7.
This will generate a BPFlI variant conprising a
non- nat4ir aI | & nmnhmbwdreaﬁn@@namlxkrﬁ fRbcibted KPOIovEteXPie8divn or
[ sos}{! ne of the naturally-occurring, |arge,
g{'? B?rbocu FRo 12 mpanma 4o esddhercat, weshy qosepriges proxiding to

P'—%@l(ﬂﬁﬁﬁlﬁﬁl baY Effétk | JFGE
0ol ypept| de. . Exa n%’?gﬂl'sﬂ%ssg co b?rgatl\gﬁ)}ggﬁalﬂnglggaraqam}'cm and
@iﬁef%éi 26h of a BPFI honodi ner, heterodl mer,

hom)mJItl mer, or heteronultimer separated by one or
nore PEG |inkers. [539] The al kyne-contai ni ng BPFI
var i ants. pr odligatethod fcardhEtoanyonk 086k Md 4] vherein the

bi functi gnal PEG derjvative of the form
Ngle@épgy As @(lqg)t q\;ﬁl:pl{l@:p group consisting of lung cancers, including

ZMoﬁhPﬁﬁewar%%a%nwlﬂ'o%%& %&r?“g ey ngcégl’%ﬁrgol’nyeloma,

and the PEG has an average roxi na

t @reptate cancers; headcnd meslpaamdengr \BRfsiticnahadl carvinoss sthatl kell and
nol ecul es are al separated by PEG 1In

a argﬁg?lLﬁ%%geﬁﬁlﬁ%ercaémM %“ﬁ%‘@&ﬁ‘ﬁ%d to one or

nore ot her pol ypeptides to form heterodiners,

homomul timers, or heteronultiners. Coupling,
purifi @ationk hemh@m%qcym tpjany one opelafmsy hiec, a@eremn said

| Thi s, exa
g)eétglgqra sﬁglgup: I'ng o&%%@g%i‘arl e r}%]i)%}ei}t ieiec om the,grpup
annmsﬂmgdlf@nebr BisKd aritimesplinsiciallilfihg\Wigtt, dtor more antimetabolite
non nat ﬁl encoded ami no_aci d, bel ow, as descri bed
EBoplistc afenfis 25q e tHRIPRHSSHMEGS wPRYlaipss fmAnib, one or
C Q{Hié ESFRYinhiMe BRIy
reacted with aogﬁlﬁl nkejgjm%rgn@%%gﬁﬂfpgﬁgf&%%e%%ﬁéomm and
NIeEEBtioy hgpsisokiaasen én path dAvinor TlkbarsREmoy snscatatur¢ dPan interferon.
ng/ ni L) and the am nooxy saccharide (21 mM are m xed
i n aqueous 100 mM sodi um acetate buffer (pH 5.5) and
i ncubated at 370C for 7 to 26 hours. A second
saccharide is coupled to the-2Brst enzymatically by
i ncubating the sacchari de-conjugated BPFI (5 ng/nlL)
w t h UDP-gal actose (16 nM and
b-1, 4-gal acytosyltransferase (0.4 units/nL) in 150 nM
HEPES buffer (pH 7.4) for 48 hours at anbient
tenperature (Schanbacher et al. J. Bi oI Chem 1970,

=N r=NNAN\ p— o A A rFr~ a1 ——y N s




mol) in THF (35 nL) and the bromde (3.32 g, 15 nmol)

was added to the m xture along with a catal ytic anount
w@bookls61The resulting mixture was heated to rePtTHNS1006/042915

12 hours. Water (1.0 nL) was added to the m xture and

t he solvent was renoved under vacuum To the residue

was added CH2A 2 (25 nlL) and the organic | ayer was

separated, dried over anhydrous Na2SO4, and the vol une

was reduced to approximately 2 nlL. Dropw se addition

to an ef.her The nicthod acddr@ingtq claims 6] Wheteinrsail antinecglastic agents

CH

precipitate, which was collected to yield | nPEG -
2- B8 ﬁ@@ﬁsé E?Hh%‘F §'PP ORIt nesclgtobppie pyclophosphamide,

|\|3. " - - .

o R e IR Pin P b R g it
di eswlster, procarbgzine tanerblagide pursliphiting ¢isplativ, ahh HEEL] At
nm.) and the solution was cooled to Q0C

3-azi do-1 - Nhydr oxysucci ni m do propionate (5 equiv.)

was addgd wi The Micot absordihi td é18%h 7AVR&EInIhd MtrSetarfitd 1L
of H20O was, added and the mxture was stirred for an

adifitinpeiagticagent; i seleatehfrom domerouppensisting of: SFAuonorraniis

adj Qi W E L ) added to.a
Cona Rt el By e MOt O BT Pl BB
m gemoitabinascapetitabates thxuhdshpdattdGitia; (rifh@raxhtek adll cladfibig.

over Na2SO and concentrated. After precipitation with

cold diethyl ether, the product was collected by

filtratgon ' Ly t el : . :
omega- _c%r boiml(-ije algiaéllgg SéE%g(gfel% ivcs%?liﬁ\%’. @hgglﬁgﬁeeﬁlg ghemwal modulating
m@gelwts&;ﬁ‘gm the graapCoBiCHgDf GrRo It 4hd 166TPlinke. a
solution of lithiumacetylide (4 equiv.), prepared as

known in the art and cooled to -780C in THF, is added

dr opwi s¥. a sBieundtimd agfordiREGc@ivs 9dwisseh thedombindtidh fvitehcomprises
vVigoraus stirring. After 3 hours, the reaction is

permtted to warmto roomtenperature and quenched

with the addition of 1 nL of butanol. 20 nL of H2O is

t hen added ' . Lr . f a .

addi ti gﬂm 2@%@%?@1%&2?&“?%%%& Z"tr‘r‘ﬁ of §@bnp§f Gl hersip the
adppmstyein isoaBmydid 0.5 N H2SO4 and Nad was added to a
concentration of approximately 15 wt % The reaction

m xture was extracted with CH2CA 2 (100 nL x 3), dried

over Na2SO4 BHin&BHE SHoFBAER anfioh8bf Plaffd Pid S, hakroth i

cold diethyl ether, the product was collected by

f iTRRAIANCITLIS 42rQ-(3hiydepxylethol rapamicim t o yi el d t he

| - (but-3-ynyl oxy) - net hoxypol yet hyl ene gl ycol (nPEG.
Exanpl e 23 [563] The azi de- and acetyl ene-contai ni ng

am no dgi ds Mermethod adcpatiag wdngiohesetiaihd V&) 12, wHefin the
proteins.using the nmethods described in L. Wang, et
a|neoplpsip fs yietadiatie RreastzgpeeRgg- 500, J. W Chin et al .,

Sci ence 301:964-7 (2003)), J. W Chin et al., (2002),
Journal of the American Chem cal Society

124: 9028- 90A¥se of a rypanGieimin the Prep@atiGcofdn antine@NA2ic medicament

. B em3(11):1135-1137: J. W in, et.al., _
BB e bl R bt Sinapt s adistoen i it gasparation of
andnedicany¥iib gdmiistrable in 3GBEeR withZPRgdmySheid ﬁgﬁi‘i@n’ optionally
1:1-1 1. Once the_am no acids were incorporated, the
cytithes gamprising a 4B -2 was carried out with 0.01 mM
protein in phosphate buffer (PB), pH 8, in the
presence of 2 nM PEG derivative, 1mM CuSO4, and ~ 1 ng
Cu-wre for 4 hours at 37 0OC. Exanple 24 [564] This
exanpl e describes a few of the nmany potential sets of
criteria for the selection of preferred sites of
i ncor poration of non-natural Fg9encoded am no aci ds
into T-20. [565] This exanple denonstrates how
preferred sites within the T-20 pol ypepti de were
selected for introduction of a non-naturally encoded
am no acid. Sequence nunbering used in this exanple is
according to the am no acid sequence of T-20 (SEQ ID

~ ] NZ £ N~ 1 I~




1985, J. Medical Virology 17:377-386) for a discussion

of respiratory syncytial virus and parainfluenza virus
wa@earwsdlys assay techni ques. Further, see, for PXBEDPL086/042915

"Zinsser M crobiology", 1988, Joklik, W K et al.,

eds., Appleton & Lange, Norwal k, Conn., 19th ed., for

a general review of such techniques. These references

are incorporated by reference herein in its entirety.

[581] Aninmal studies may be perfornmed with T-20

pol ypepi$.desUsé of hmpamyeintin tre. préuacdtiontofdn eatinevplagtlemedicament

but ,are. npt limted taq, taoxici st udi es. It is .
iR in atcamen st an HkELI of hisoo RE 20 tth Besgaration
hepea MedicfmEfadilihiy@avieid & ReREENPIRIES ral e Shill R i
various rmdi_f_iacatlilons_ or chgnges nl ght % hga}lgg%l%e? Pptlonally
befwthgyesnpisinga percepins skilled in the art and are to

be included within the spirit and purview of this
application and scope of the appended clains. All

publ i caté.onsUspaf £hérSeptiarid thRAireratamifiadakntindspldtit 8@ dicament
herein, are hereby incorporated by reference hérein in

t hadminisHabledn ¢ regamen Withan B E2, oragg ¢f an herceptin in the preparation

3: - C T, | [N BE TOR: .
EPOBTRR ARG BT Y SRR i BRI A e pptonally
Thitgthencoamirisong aneAORsinhibitbhe use of conbi nati ons of
herceptin with an nTOR i nhi bitor and/or HKI-272, for

the treatment of neoplasms associated with _

over eXpIEssi Uk Mcortii iof dn§dhb 81c1@fmd 8- 1 6CheréiPihe nfedicament
rapanycin 42-ester with 3-hydroxy-2-(hydroxynethyl)-2-

netsHyl the Gpteisntobanepplasm sstected fioin thergaotyréansisting bf luag cancers,
de ; i.nhi hitor ffects on tunor

ar e gtz SRS o bR pafl R i kst cancrs,

c omgelumd, prestaRwakecwsyhegbntl nech tincet) dd @andifiéndd 3¢l carcinoma; small
tensj rqlimus. The preparatiqon and_ use of hydroxyesters
of&ﬁ’aaagrwg? Fell PeREPLRioRgNS Nt Phiks ttesing cgader i bed i n

US Patents 5, 362, 718 and 6, 277, 983. Tensirolinus

exhibits cytostatic, as opposed to cytotoxic

proper tifs, Usmhovaydingioapy vheof ¢lamst lat tpriGgwhasimthe edfpamycin is
turrglggrg el time to tunor recurrence. Tensirolinus is
considered to have a mechani smof action that is

simlar to that of sirolinmus. Tensirolinus binds to

and forns a conplex with the cytoplasm c protein FKBP,

whi ch i Yhi bi Y& aeRoming teeny laignenid tpdil, whergist the fapamycin is
r apafyeI ﬂﬁﬂi;% FKBP12-rapanyci n associ at ed
pr ot g?’ﬁ? }{}E:@lgﬁ?hﬁ:} I bi ?}'on of MOR s kinase activity

inhibits a variety of signal transduction pathways,

i ncl udi cytoki nestinul ated cel |l proliferation, i i
transl &1 on Of° %ﬁﬂ%éngft&an% ate? lalméyl‘ﬁPégeW getnfhe medicament is
r et itRatnit 6F mBaffc Bfealttanég! | cycle, and

| L-2-induced transcription, leading to inhibition of
progression of the cell cycle fromd to S. The

mechanissm of ol f Lrolimus that resul.ts.in :
The a1 2" o el o8 inch il b PO ST Bpd iR bRl R grenpression
Medrastplificatid «f3SER 2 aaitahethdBEomprisiggsent i al | y

i ncurabl e vmé#}? st andard t her apy, an&gpati ents with MBC
have a nedi &7 ¥tHRE 39PsagF APyl pmpupiefrahesgepdp; and

document at i Qfa1i0éridEed s b?leaﬁ%n@a&ﬁ{f&?a@ USAE&und! dMfected from the
goal s of treatnent _are to 1nprove patients ~ synptons

WP eangistigg ebanmulRainhibitor andwpHEFR72i n cert ai n

cases) quality of life. Prolonging survival remains a

clear goal, particularly in breast cancer that has
overexpression or anplification of the her-2

oncogene. Herceptin(r) (Trastuf0rab) is an FDA-approved

t her apeuti c nonocl onal anti body for HER2 protein

over expressing netastatic breast cancer. A nurine

nonocl onal anti body was descri bed [see, US Patent

5,705, 151], The nurine MAb4D5 nol ecul e described in

t hat docunent has been humani zed in an attenpt to

o o




the structure provided above can be substituted for

HKI -272 in the conbinations with an mlOR i nhi bitor
wa@paosellner cepti n which are described in detai PChebme/042915

The foll ow ng standard pharnmacol ogi cal test procedure

can be used to determ ne whether a conpound is an miOR

i nhibitor, as defined herein. Treatnent of growth

factor stinulated cells with an mfOR inhibitor |ike

rapamyci n conpl etely bl ocks phosphoryl ati on of serine

389 as i deTherghyen/soriing fol oddimad1d whsresiitle rapamycin mTOR

consti.tutes..a od assay. for nmlfOR inhibition. Thus,

m@@l@éﬁfeﬂly@’ggé@w SBel I's stimulated by a growth

factor (e.g. IGFl) in culture in the presence of an

NTOR i nhi bitor should fail to show a band on an

acryl antde gEhe rsgpadi cofditgetiontpimaieivberen thi rapamycin is delivered

antigﬁdy specific for serine 389 of p70s6K It is

pr &F&r¥ed that the nTOR inhibitor used in the

ant i neopl asti c conbi nations of this inventionis a

rapanmycin, and nore preferred that the mlOR inhibitor

i s rapaffici nThe wgimenaccaiding teclaim 2, whetgindthe xapaatykin is delivered

rapafycin. The preparation of 42- O (2-hydroxy) et hyl

rapanycin is described in U S. Patent 5, 665,772. The

preparation of tensirolinus is described in U S

Pat ent 362,.,718.. A regi gspeci fi.c synt hesis of o )
tensir o?q s I?esrealé‘%%]rch%rél &fo @Iylrpé}ﬁew ergimpthe rapgmycin is delivered
Whivedkly.s hereby incorporated by reference. Stil

anot her regiospecific nethod for synthesis of

temsirolinmus is described in US Patent Publication No.

2005-0 04 lJjsh Feh, 10,,.2005 ication . .

No. 10903, OB repRiASiifhed6 bys, Whete BRLEEMTE detivered
comtrbesnpagly., | nternati onal Patent Publication No. WO

2005/ 016935, published Apr 7, 2005. Herceptin, and

met hods of making and fornul ati ng sanme have been

descri . o . t . ; .

No. 6, %g, oo rofinfb actbidli'C Bhaird Qgg‘%h%{i‘ thy e 8%55?‘%1 delivered
i sfonetdedshbvewedmsrfollowaigl ay ldastame @aeknffech. As used

herein, the term™a herceptin” includes includes
trastuzumab and altered fornms of, and derivatives of,

trast uZ2grab. Thehegih®hhcc@d@rs 8Rirh 21, WAGEMARS hA8&MSs delivered
that target the sanme epitope on the Her-2 receptor as

t dPhePePdRf foyrwedks doigyedinetwepveckpefli s known from

H S. Cho et ah, Structure of the extracellular region

of HER2 al one and in conplex with the Herceptin Fab,

Nat ur e 2021 (TH@G8JimeppccatBiig 76 Olaindil -wWiezeinnbe hatHRBSs alivered

maki n angﬁfor | ati sanme have been described. See,
e.odl.c?g'ﬁa@' ?ﬁ'i(’?ﬁ‘érdw ent Application No.

2005/ 0059678; US Patent No. 6,002,008, can also be
used to prepare the substituted 3-quinoline conpounds
used t H0s i rihenegimenaneprding thelriob@ 1, witweip dhetapamipyin is
r%é%&%&ﬁ?' In addition to the nethods described in

t e "docunents, WO 9633978 and WD 9633980 descri be
net hods that are useful for the preparation of these
conpougﬁs. thougg t hese net hods descri be the o
prepar ati on ‘OF TBHMCRARCAHHNE £ elpinh 3¢, Wherein the @pamnyen is
apghsiraRhR. to the preparati on of correspondi ngly
substituted 3-cyanoqui nolines and are hereby

i ncorporated by reference. As used in accordance with
this invention, the term"treatnent” neans treating a
mamal havi ng a neopl asm by providing said manmal an
ef fecti ve anount of a conbination of a two or

t hree-way conbi nati on of the-&6nrponents sel ected from
an mMOR i nhibitor, a herceptin and/or HKI-272 with the
pur pose of inhibitingprogression of the neoplastic

di sease, growth of a tunor in such mammal, eradication
of the neopl astic di sease, prolonging survival of the
manmal and/or palliation of the mammal. As used in

o I M T o, . - M




vincristine, teniposide, or vinorelbine, avail able as
Navel bi ne); topoisonerase inhibitors {i.e., topotecan,

WO poonos@ean, etoposi de, or doxorubicin, e.g., BAEUY06042915
Doxi |, pegylated |Iiposomal doxorubicin hydrochloride);
and ot her agents {i.e., hydroxyurea, altretam ne,
rituxi mab, paclitaxel, docetaxel, L-asparagi nase, or
gemt uzunmab ozogami cin); biochem cal nodul ati ng agents,
imati b, EGFR inhibitors such as EKB-569 or other
mul ti - kBhaseThetvghnémaceordingio, cldim@sle whbain tha HIEE-272 is delivered
serine/threoni ne and receptor tyrosine kinases in both
t h&%nor cell and tunor vascul ature, or
i mmunonodul ators {i.e., interferons, IL-2, or BCG.
Exanpl es of suitable interferons include interferon a,
i nterfeBdn bA produst tentaining, termsitolinust and @cherdeptinaf a kombined

one_enbodi pent he conbi nati on of .. nTOR i.nhi bito .
B REAR b ey R G o' ORI BT feating a neoplasm in a
antiafpeepl asti c al kyl ati ng agents, e.g., those

described in US 2002-0198137A1. Antineopl astic

al kyl ati ng agents are roughly classified, according to

their sgjuctyr Al ' ' .

cat eqor 15 uirapcicn GERabingeR ARt s PHRE25 B o cqrbined
MUgEpireiidh forsimhultaatdissepagate arysedwantiolssb adriretting a neoplasm in a
i fosfam de, nel phal an, and chl oranbucil; azi dines and
epBREA. such as thiotepa, nitomycin C

di anhydrogal actitol, and di bronodul citol; alkyl

sul fmates, such as busul fan; nitrosoureas, such as

bi schl o3%et hipaeducbemiining (@BENgptin and an HKI-272 as a combined

B T TR e N I

hyslamaiahe and triazine derivatives, such as

procar bazi ne, dacarbazi ne, and tenpzol om de;
streptazoin, mel phalan, chloranbucil, carmustine,

et nol o3@! NagRgdc Bl bRIAABHEL bAHER G pastic
Pl ati num conpounds are pfatinum contal ni ng agent’s a

r etetmpntdbeorenndiaidugl mamintad Whergin shet paok cofitaime §a)i at deastnshe unit of
adeni ne.resi du to forma variety of npnofunctional

AP RS 7R 2l 0pe it SEhereeptin Sy iR PER S ) P,

O Dwer P J. Csplatin and Its Anal ogues. I n Cancer
Principles & Practice of Oncology 6th Edition, ed. .
DeVita ¥-T, fehpimmascsicablpackipaieiig acoursgf ancstitneoplastic

WL LI Apen Li.adel ph 01,1 Rei37 ese :
consbReR 1 dle it Ol Mol A6 by S ek BonigihS 1o ol R Gome wnit of
c campaingisin and (b) atileastrome e#of PIKALI72UMuG0 APy €srm. The

followi ng are representative exanples of alkylating

agents of this invention. Meclorethanmine is

comrer cig@l | yA aualRBLE cRIE hﬂﬂin%‘é@ MIRTARGE i

Cycl ophos ham?de s cor??rfiear ciall y a a?(}lgﬁe as an &Iasuc

i es¢mens|fer qusyindivishiapammali eyhergio fiivi ack echt@dd GYANleastrone unit of
N

. ' | tabl l.oph ham_d
oo 205 (0 Raftout A B Y PR P BB B "2 an
injectable (IFEX). Melphalan is comercially avail abl e

as an i 'ect(;bge (ALKERAN) and . in oral tablets )
( ALKERAN) . chPbaraiseriicel ¢ampasitionisety] mytreating pasorlasm in a

orghmbap! - TRt i ' )
avrgi I abltz(telga%n{gr? Elldﬁjﬁect EF%E {?hai% get% %ﬂp"}eg‘rﬂmﬁ%’f@&“ and (b) at
M leastrpré wnif of aclmrenptioiin by daseage lferhi, endist laast bng pletralatentically

(rgcggp%%n or MUTAMYCIN). Busulfan is comercially
aval ra

jd

S LY i njectabl e (BUSULFEX) and in oral

tabl ets (MYLERAN). Lonustine (CCNU) is commercially
avai l able in oral capsules (GCE2NU). Carnustine (BCNU)
Is commercially avail abl e as ani ntracranial inplant
(&1 ADEL) and as an injectable (BICNU . Procarbazine
is comrercially available in oral capsul es (MATULANE).
Tenozolom de is commercially available in oral
capsules (TEMODAR). Cisplatin is comercially
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nunber of fornms such as creans and oi ntnents, pastes,

gel s, and occl usive devices. The creans and oi ntnents
woray7los61v8 scous |iquid or sem solid enul sions BET/@8100€042915

the oil-in-water or water-in-oil type. Pastes

conprised of absorptive powders dispersed in petrol eum

or hydrophilic petroleumcontaining the active

i ngredient nay al so be suitable. A variety of

occl usi ve devices nay be used to rel ease the active

ingredient into the blood stream such as a

sem - per peabl g nbrane covering a reservojr X

Sont ai nitirg. t HePEETACRINHEOIAORHER HEttHL 1B tregiibg feonjesmm in 2

Caphfairffial, 16 cEmPRtidnconPHstlga st ILRLoRCHAiVEF d ﬂﬁ?élﬁgéiﬁ Bhd (b) at

O her occl usive devices are known in the literature.

Sulsegigine ghif of e FKILA72 dm ynitrdgsage forayj end atdmast puelphdrmaedutically

na%&%%%ﬁ%’ i ncludi ng cocoa butter, with or w thout the

addi Y on of Whxes to alter the suppository's

mel ti ngpoi nt, and glycerin. Water sol ubl e suppository

bases, such as pol yethyl ene glycols of vari ous

nol ecul 4k weifyRtasmacgiical| coppeaition asefulas tigaiing ¢ Reaniassn in a

i Nyel | .
TSP A 0 GPUTER, S LR i ) s
Wi o trhieoffaRGRCT-ATY ini indtrddsegenfyrig) andrat dasteond iphbenastitically

time during the course of chenotherapy than the

he?ﬁ@ﬁ?éﬁp f's time differential may range from

several m nutes, hours, days, weeks, or |onger between

adm nistration of the at |east two agents. Therefore,
t he t erf2-conbbheiid wparipein dothigiprepdyatidvo @f am antineoplastic medicament

necessarj . . LALst.ered..at the sape tine or as a ..
o gt T E AL SRR or e of el g Hhe Aepdation of
adaimeikteesithdehinisifghl@indeticinesh Witk atr?aﬂi cREEdi@ eegithBE optionally
agents nmay also be adm nistered by different routes.
Phé‘?‘ﬁ?ﬁ’b@?ﬂﬁr@g}g FauRorRil having the oRPWALA on i ncl udes a
product or pharmaceuti cal pack cgptaining a course of
an anti-neoplastic treatnent for*one i ndivi dual manmmal
conpri sing one or nore container/(s) havigg one, one to
four, or nore unit(s) of an Liipit or {e.g.
tenmsirolinus) in unit dosage and| noptional |y,
one, one to four, or nore u of herceptin, and
optjonal Iy, anotther activ%NagquN hi anot her

L BN 2 ' pack® contain a course of
anti neopl asti fSf one i ndi vi dual nmanmmal
conprHsng a cdnt aj lavi g a unit of a rapanycin in
unit dosage formOa contalhi ng having a unit of
herceptin, and %ﬂtionally, a container with another
active agent. R® ot her enbodi nents, the rapanycin is
rapanycin, an ester (including a 42pester, ether
(including a 42-ether), oxine, hydrazone, or
hydr oxyl ani nshege Re iseegenin. I n anot her enbodi nent, the

ey ) 2 i SIS R s

anot her enbo s tens

t mbgtituted catht i toshrea sulstituentse cont ai ner (s) conpri si ng
one, one to four . or gore unit(s) of temsirolinmus with
t he conpone %BGQESFngd herein. hi sone embodi ments,

t he conposiunggKggdbthEcﬂgDCE?p are in packs in a
formready for adninistration. I'n other enbodinents,

t he conposi tRoasthgt onmethyheethti on are in concentrated
formin packs, i | di | uent uired to
make a fi nall&rqlésgf gﬂ gﬁ%@r{m\%&rﬁ%ﬁ%ﬁ;’? FEREAC S lfﬁ)g{elof.l

ot her enbodi nents, the product contains aconpound
useful in the invention in sol33d form and, optionally,
a separate container with a suitable solvent or
carrier for the conpound useful in the invention. In
still other enbodi nents, the above packs/kits include
ot her conponents, e.g., instructions for dilution,

m xi ng and/ or adm nistration of the product, other
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the nodified approach. In general, single points of
synergy or antagoni sm are not consi dered
wo e esdant at i ve of either synergistic or antagpoi/BE82006/042915
activity. Thus, single point peaks or valleys are
di sregarded in the anal ysis. Furthernore, peaks or
val | eys that occur only along single concentration of
one of the conpounds are al so disregarded, if no
synergy or antagonismis observed at the adjacent,
f 1 anki nd8.onc¥ist ofd rapasycifriin éel prepaddtionefpe ahﬂilreamphxsﬁtf fnedicament

RinigBl 8 AW CHAE AP HAYIPOHhedPrate A (e dbiated and
daﬂéﬁneﬁ'lﬂ Shaink 1) aoﬁlféﬁhg@euh@aﬁlf a%%élﬂtﬁb?e MuOtbe%oP loRg5Eof a

set of experlnents I's, there I's an
ar eempdundrizigg mhesfwrmulam (Laslllustx:atag/amd dhﬁnadaptcilmmfblr) oah
gncentrat on of

/

RRERRHL0Re Srple Rt the pftbAfby bER mediamgnt
Syﬁlﬁﬁﬂﬁ/stﬁble(in Q3¢ glmeﬁ) V@tﬁ a¥ay nfém Gafdtreginde@lopbnaly further
concentration of |-272 af the 95%
coﬁﬁnﬂ@ﬂ@%ah@V@ﬂanor the BT474 cells, there is an
area of antagonismat 0.33 - 1 g/nL herceptin for at a
concentration of 0.1 1 g/nL HKI-272 at the 95%
conf i d eM;e | Bveof a Miresptindp et prepaastidnivd aﬁ@%lmpldsde ardicament

| ev tatlstlcall ni fi cant. areas

L R SnR O b LS pithar oot A BE B ORMIAA (@ Phstrated and
cr défﬁfeﬂ% clfaﬁﬁ? 14087 fiakh &Rultal ek e8RIbI s Hertl, ogﬁs?e dfSn
consi dered additi ve across all concentrati ons. e

r eByPERsingn thermgwr@mmfarraecbmm edintnisteeble inegegimen with a

O AR R b L8R BN R BRENGE R aimaorp

n ophmgmuhbﬂmﬁcb@ptaﬁlé @egt)ﬂhbﬁ:bf QaidirediytiRe bPtiGAdlly fulikér cBiPrising an
u]Bg‘tlve ﬁéer a range of concentrations. These data

Ofise of the conbinations in the treatnent
of HER2+ cancers. As these conbi nations contain at
| east two active antineoplastic agents, the use of
such conbi nations al so provides for the use of
conbi nati ons of each of the agents in which one or
both of the agents is used at subtherapeutically
ef fective dosages, thereby | essening toxicity ,
associated with the individual chenotherapeutic agent.
Al'l patents, patent publications, articles, and other
docunents referenced herein are incorporated by
reference. It will be clear to one of skill in the art
that nodifications can be nade to the specific
enbodi nents descri bed herein without departing from
the scope of the invention.CLAIMS: 1. A nethod of
treating a neopl asm associ ated with overexpression or
anplification of HER2 in a manmal in need thereof,
whi ch conprises providing to said manmal an effective
amount of a conbination of active conponents
conprising a herceptin and an mlOR i nhi bitor and/or
HKI -272. 2. The method according to claim1l, wherein
t he conmbi nati on conprises HKI-272. 3. The net hod
according to claim11 or 2, wherein one or nore of the
active conponents is provided in subtherapeutically
effective amobunts. 4. A nmethod of treating a neoplasm
associ ated with overexpression or anplification of
HER2 in a mammal in need thereof, which conprises
providing to said mammal an effective anount of a
combi nation conprising a rapanycin and an HKI-272. 5.
The method according to any o -of clains 1 to 4,
wherein the neoplasmis selected fromthe group
consi sting of lung cancers, including bronchioal veol ar
carci nona and non small cell |ung cancer, breast
cancers, nyel oma, prostate cancers, head and neck
cancer, or tran3|t|onal ceII carC|nona snall ceII and
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