PYRAZOLONE COVPOUNDS AS METABOTROPI C GLUTANMATE

RECEPTOR AGONI STS FOR THE TREATMENT OF NEUROLOGQ CAL
waRDRESH ATRI C DI SORDERS BACKGROUND OF THE | RVENSR@5I046631

The present invention relates to novel conpounds that

function as potentiators of glutamate receptors,

nmet hods for their preparation, pharmaceutica

conmpositions containing themand their use in therapy.

The netabotropic glutamate receptors (nd uR)

constitute a famly of GIP-binding-proteln (G protein)

coupl ed receptors thai are activated by glutanate, and

h t ant | t { t
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neural devel opment and geWddees U MPAROT Activation

of nMd uRs in intact mammal i an neurons elicits one or

nore of the foll ow ng responses: activation of

phosphol i pase C, increases in phosphoinositide (Pl)

hydrol ysis; intracellular calciumrel ease; activation

of phospholipase D; acFIELE ObTHIE INVENBFIQN on of adenyl

cycl ase; increases or decreases in the formation of

cycl i c adenosi ne nonophosphate (cAWMP); activation of

guapyl yl Thyepmsent inventioapesains to fiee field whadvanced spowing @quipment
nQS||r non hat V,
oh S8 RBNE AERARBUIST ¥ bt 6G6 Mehe, s3I {Bh b Blegs, gver, or ron

r eldeagﬁed fon dohinalraf apimsresultintefromdspsci betwhen thet ¢lvlp hgadand a golf

vol t ated io I
o83 HoudticapthiaiBiinG tairhdl 7dd3hGerTal p2et By idrle.
Neurochem Int., 24:439; Pin bt al, 1995,

Neur ophar macol ogy 34:1; Bordi & Ugolini, 1999, Prog.
Neur obi ol . 59:55). Eight nd uR subtypes have been
identified, "which are divided into three groups based
upon primary sequence simlarity, signal transduction
| i nkages, and pharnacol ogi cal profile. G oup-I
includes nd uRl and i nd uR5., which activate
phosphol i pase C and i he generation of an intracellul ar
calciumsignal. The Goup- | (m3d uR2 and m3d uR3) and
Goup-I1I'l (n3d uR4, nmd uR6, nG uR7, and nd uR 8) nG uRs
medi ate an inhibition of adenylyl cyclase activity and
cyclic AWMP levels. For a review, see Pin el at., 1999,
Eur. J. Pharmacol ., 375:277-294. Menbers of the n3 uR
famly of receptors are inplicated in a nunber of
normal processes in the manmalian CNS, and are

i nportant targets for conpounds for the treatnent of a
vari ety of neurol ogical and psychiatric disorders.
Activation of mMd uRs is required for induction of

hi ppocanpal | ong-term potentiati on and cerebell ar

| ong-term depression (Bashir et al, 1993, Nature,

363: 347 ; Bortolotto et al, 1994, Nature, 368:740 ;
Aiba et al, 1994, Cell, 79:365 ; Aiba et al, 1994,
Cell, 79:377). Arole for mM3d uR activation in

noci cepti on and anal gesi a al so has been denonstrated
(Meller et al, 1993, Neuroreport, 4: 879; Bordi &
Ugolini, 1999, Brain Res., 871 :223). In addition,

n3d uR activation has been suggested to play a

nmodul atory role in a variety of other normal processes
i ncludi ng synaptic transm ssion, neuronal devel opnent,
apoptotic neuronal death, synaptic plasticity, spatia
| earning, olfactory nenory, central control of cardiac
activity, waking, notor control and control of the
vesti bul o-ocul ar refl ex (Nakanishi, 1994, Neuron,
13:1031; Pin al, 1995, Neuropharmacol ogy, supra;
Knopfel et al, 1995, J . Med. Chem, 38:1417). Recent
advances in the elucidation of the neurophysiol ogi ca
rol es of nd uRs have established these receptors as
prom sing drug targets in the therapy of acute and
chronlc neurologlcal and psychlatrlc dlsorders and
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t hereby precluding the presence of R5 and R6. N Q The
ring NN , as contenplated herein, may contain
woet@regstsons, such as N, O and S, other than PODABS2005/046631
represented by Qto forma heterocycle as defined
herein. It should be understood N Q that, consistent
with the definitions gi \BACKGROUND ART be fused with
one or nore other appropriate cyclic noieties to form
a fused ring system as defined herein.Q her
enbodi nents of the invention contenpl ate conpounds
according to Formula | wherein Xis Br5 C, or
CROSS-REKATEDPAPRLIGATYONS is Br or d. Wien X is
OGi -6-al kyl, X can be, for exanple, nethoxy or ethoxy.
Anot her subset of conpounds are thosein which R1L is

sel ect ¢gisf &lichhen @laawB prionsy FofmBrovisienalIPatent Application Serial No.
C3-8-cycl oal kyl, G -6-al kyl-aryl, and

601636;9834@”9(1@9(83%'9%'12?&3%9!4: Each of these groups may
be substituted by one or nore A In sone enbodinents,
Rl is selected fromaryl and C3- 8-cycl oal kyl groups.
Preferably, Rl is an aryI group, such as, for exanple,

henyl . Al t er nat |veI a ea
Sr ou?;/), Thﬁd}rgaﬁ?rﬁ nvep g%glﬁl&gj'r %c?%é@’ in the accuracy and

Ay t adrivept flaterasrhom) trroughhies epplcation of structural
dh"t‘é{r?détépé‘gg al Lﬂn‘fé Qr oup ; Prrselﬁer ably, DR [ sgC1 6-

al kyl
dssigh ta@hnlﬂues @)adrqjasilc tﬁéqarmg of)thee@mg, pnd ¢ p@ftlcular to’enhancing or

SERRRIVTPAT 5Pl P BYBRbER S S fhBnsmpEUBgsioars wric

have patitmeas@radid mapat ohrthendcoarapyaanl dxsmcetwlmghca‘golter can achieve.
aryl, and C3-8- cycloal k

Ta@wabmﬁgvsp@rfpﬁagecm?%avr%nsrﬁé%faceﬁ S BeataEpe "t yolume, weight
lﬁ&% d@%tﬂ‘t{ rg%E&hgoﬂ—@Hl% of%ﬁ@@ne@f@%’dé@?ﬂa@eﬂhfé\(hd@ and thickness

Q to conbine to forma
peﬁefne dface remeuezs and GG lmcations,rajl pertais to threpelgation pfoptimum

cB BahBvea i Pt Teige BBl 988 o nel ude

any appropriate cyclic noiety as defined hereinabove.
Preferred rings in thisr éard i ncl ude bu

| i i t ed heompast bebueenthedpalkangihe Readean &)@g’gpgeleﬂﬁ—@ an impact
58 S B Bl 8 B 8 et an roste
sbacé hei, fall 8 ddyrbesabbirediomdDOMbdadies, @ashdwavirg thepability to deform at

.%ﬁé'@t"{.%ﬁgeé%ﬁﬁ?@/@%‘g? Al ot TEIed rte e HTEN & (el TG typical iniia
ﬁl% ng{Hﬁb e@@ﬁ’ﬁvl?; a étatlmtﬁwf&ﬁ RBANRIodRY e |R¢pa’-é;hﬁg the ball at a

epen ent ecte olp consisting
pﬁrh@&\em&n’m@pom sukstantiay on @ry;ubs’ranualheoﬁ ,tlagque of the club head.

AL o Bt 8 oy arces

b%‘ﬁwﬁé\fiﬂﬂyé clubmédusandbﬂ@‘ el e‘ﬂh@c@ﬁﬂcwmﬁe@awmemtyned)o determine the
t he invention provides for npoun

speediand dieeclione frEning Veleeity yeaﬁ%@ﬁ msetprﬁgﬁhgcﬁa" after it leaves

the fack qine%éﬁ ﬁl@&'thé‘ﬂﬁ d:t%su(taht% \'I'h/eséfint\erifacéhé\ﬁceﬁ%)‘e determined
stltute one o nore A nmbodi nment,

bysmany pocbml'tlés mnlmimg eéaaﬂlcmostrwtyvmlao&lgs mat@rtaiunnowertles and

be sub t.ed e 0 re A Ris
debeatars sriens drdion Ao igioisa BRaY gssrre ang Bpft Elsre
present, are |ndependently sel ected fromthe group
consisting of H aryl, and C3-8-cycloal kyl, wherein R5
and R6 nmaybe substituted by one or nore A, and n is 1.
I n anot her enbodi nent, R5and R6 together with Q
conmbine to wherein R3 is selected fromthe group
consisting of H G -6-al kyl, Cl-6-alkyl-aryl, aryl,
and heteroaryl; R4 is phenyl; and wherein R3 and R4
may be substituted by one or nore A |In another
enbodi nent, the invention conpounds of the invention
conforn1general|y to Fornula 1 mherelnx |s selected
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5,000 Da, 4,000 Da, 3,000 Da, 2,000 Da, 1,000 Da, 900

Da, 800 Da, 700 Da, 600 Da, 500 Da, 400 Da, 300 Da
waQwebag2sand 100 Da. I n some enbodi ments, the ROTASA0a1046631

wei ght of the polynmer is between about 100 Da and

50,000 Da. In sone enbodi nents, the nol ecul ar wei ght

of the polyner is between about 100 Da and 40, 000 Da.

In sone enbodi ments, the npl ecul ar, wei g

pol ymethe §"Q§@N\Ié’é’ﬁ“ﬁ RErtaingge ”ﬁdﬁﬁ'@n&% tb@@'?ﬁ'c sfryctural

’ 'camerﬁfbehh@erwmeymd body and the

P SRS ERRhIRRLS aghg@ PRIGH Rb Ak e y
famrboﬁaomlnSert sluhb tnait| the umaacwsghant@fbemeélt fr@nymela%ﬂc/dynamlc

betweeﬁr;[)CE oqt?%% dg (%[?.a[n f}&é%ﬁ? ﬁDaFn%'{ .J.,éséa':rﬂéféthe structural design

capl B shEH tiRAlthePice défReotibhe awndatynasiig hespﬁnse”wetsrmntmabb maximize
chai n PEG may be between about 1, 000

about :
orrominze Wil spin cesiiing fram theomnachi foara Bas g@@” adehyork in the area

oS5 4y 301 o B BniRifBi: £ pBcBonc o

andbthe0@sDiing4liGightDa, 35, 000 Da, 30, 000 Da, 25, 000 Da,
20. 000 Da, 15,000 Da, 10, 000 Da, 9,000 Da, 8, 000 Da,
7. 000 Da, 6,000 Da, 5,000 Da, 4,000 Da, 3,000 Da,
2,000 DRitedBhtds ?er@ar\lo'mgefmz%imﬂﬂaﬁwﬁéd Febe12, 1985

nol ecul ar wei ght of the ‘br'anched chain PEG is between
distioses & cmmme?ai desigrig) sothaidhe etastiorespansriphitetdub e normal

SRS AL R B S e R gy of e

bdib| EeaIhasl iwab iiire@de flight Histansdessl Plopeasif-the Sokfficient of Restitution
about 000 Da and 40,000 Da. In sone enbodi nents, the

Ecular mE|ght of the branched chain PEGis betmeen
about 5,000 Da and 20,000 Da. [0018] Al so described
herein are conpositions conprising a polypeptide
conpr i United Sltatlee&s!temtrkéo 05,20880@darkutur issuadiApil acl 94

. scrlbe n an ceutlc | e
disdpsre ATyt sl 1 Ficoairsils et Safifyned between a
fad€ igfhd écldbrﬂfe%ﬁi foﬁlrﬁpWrﬁj uﬁ@ééﬂ@eﬁoﬁﬂbﬁﬁéfandﬁﬁbép There’s no mention of
described herein are pharnmaceutical conpositions

spimpti the mptentsinscriaes anielastioplly serpered Earrier and a
pol ypepti de, wherein at | east one amno acid is
substituted by a non-natural am no acid. In sone
enbodi Unités Statee Patentido ub, 8162980 Hutirdissoep Naes1,2994

.sacchari de t In sone enbodi e t he wa
iSIPERR & Ghob e AHSIONBHRUED A GOTREAIBBRy U VIged-glas ig damping
treﬁﬁfeﬁgrn'\&‘ﬁ‘ltga 'o‘f'ltt)ﬁ fabS Qng%?%é bsdy fs" r?dlé‘e ?él%rlﬂbhoh%Gé’s no mention

non- nat ura am no acid S, nhon-nat ural amno acid
ofapiry peptrobersgonined ofrincpddt eesultants dwiithe patentslisaloses an elastically

I i.des; further described herein are
ﬂ@%ﬁ%@@ﬁ%F hs conprising such prodrugs and a
pharmaceutical ly acceptable carrier. Al so described
herein-are netabolites of the non-natural a

nonnat UNied a8 Pater el §:50p:45dde. Ma%lsweﬂ"#&w%fﬁg&i perhaps the
BB BhodlHk MCARD, BSLURBRLLASSI (ANGH R dasically
smpmeﬁegin imgraciptate WirmseCSupporlycanf be hmemmaxmmlae narmaloresponse and

o b B LRI 8 BT A BB B P gl mocis

descri bed herein are the use of the nonnatural am no
acids, non-natural am no acid pol ypeptides, and
nodi fi ed non-natural am no acid pol ypepti des descri bed
herein to provide a desired netabolite to an organi sm
including a patient in need of such netabolite. [0019]
Al so described herein are cells conprising a

pol ynucl eoti de encodi ng the pol ypeptide conprising a
sel ector codon. In some enbodi ments, the cells
conprise an orthogonal RNA synthetase and/or an
orthogonal tRNA for substltutlng a non- natural an1no
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and el ectrochem cal nethods. [0074] The term
“di carbonyl" as used herein refers to a group
woanmicieyesng at | east two npieties sel ected froRCTHS2005/046631
group consisting of -C(O-,4-S(O-, -S(0O2-, and
-C(S)-, including, but not limted to, 1, 2- dlcarbong
(‘gdbnpsnalampaat dhlydo lstetgrmige mfpeptlmaﬂsupmordsttfmesenmt e normal

and nt.ai nin etone

oo AR REE BT VSRR AE fadacraatls SAiEo SRR byo gesians each
apSifsd toodYve? S tifdnsDad putteRd/ THerés NEARINtIOA DT &BIND BYY tHeCpatent

acid group, and/or at |east one thioester group. Such
digrloses amyelastically suppertaddach. ket ones, ket oal dehydes,

ket oaci ds, ketoesters, and ketotbioesters. In

addi tion, such groups may be part of l|inear, branched,

or cyclnited®itates|RatenfiNe. 5m4rmSZetbi KEishenisshed Oct. 7, 1997 discloses a

di car bonyl. grpup, may be t r di fferent

ol i W LeiBRtialy saTTe Tt inser SPNgnAtbR Ve an desired
reboRRl fBclep 'a)ﬁd/oi“feélﬂieﬁﬂne@s k?ﬁ@r‘ées n@ &t oDin, %ut the patent

t hi oester, or an anmde, at either of the two noieties.
disoloees anrefastinatly tailargg'faees used herein, refers to any

substance used in the prevention, diagnosis,

alleviation, treatnent, or cure of a disease or

condi t United [SB&xée]Paibat Ner 5)60%\855 toakizawed idseediDec. 16, 1997 discloses

e rs to a soluble, coloring substance which contains )
ag lthiwe@ﬁ’dﬁﬁara@ diduiyer) designed i as elastically %uﬁmﬁted faa@ insert designed

toUSSRE HRIE8irdd gé@&ﬁﬁiﬁ}% fécgoﬁ‘ ?ﬁgr@scrja&m @Vué?ﬁp E?fent discloses

or a conpoun adm'ni stere eve
an etastiealyeatpportecbfacednsendf t he synpt ons of the di sease

or condition being treated. The result can be

reduction and/or alleviation of the signs, synptons,

or CaUSﬁﬁe@Bté’teQ'%éﬁ?No"S 8@‘?)’19@@@0&%\9@% |ssuec1 Sept. 15, 1998
alteration of a biological system By way of exa

aradeagtedtStateSaDaienbN@n 278,088 tadkiumsiecetaal. IlsalaedJAag, 21, 2001 disclose

o BBl o s 1o Rl B AR i an ltaty o

fanedloﬁmmthlm@h uuahbernafrpixels iedcip eblaetsd fotais élastitoghiopefifes and
Cbnp05|t|ons cont ai ni n

n- am no aci o| ypepti de,
SIS ah raased i Blyer Hasices tasertiasto Swhsh Saat dlen) There's no mention
ofaéﬁnﬁ‘o baeié méw&eag@gé an'H?é’étfc'aﬂg S ﬁ‘écé"Héélgn.aC' d
pol ypepti des, or no I ed nonnatUral am no aci
pol ypepti des can be adm nistered for prophylactic,

h ' . .
o op N SR AR ABH b (D TBIGahet Alssoen . 4. 1000
d.ga;asée achilehead\g@uiter baly) eeﬁghéu &th &¥4¢k MBeR cdRgRucted “with
6@6 tion study, [0078] The term "electron dense

'CORRPrggeianhdicei & rlgtdefageémnac& piate @tasiispihsupported where the
t .adij i r . .
?Lm?n“ S s o IO IE ) oA HoRinBE il fheflc defpBcing on impact
ln’ggn;ﬁm ialﬂldfbommgbd’abgatlb?s fhele Swmémbﬁ of @ﬁmd ot tredpastent discloses
.C 0 razide erric chloride hexahydrate,

m%%%%H%%hV@@%Qd%éP?éﬁ?ﬁg‘ 98.5% indiumtrichloride

anhydrous, lanthanumnitrate, |ead acetate trihydrate,

lead citrate trihydrate, lead nitrate, periodic acid,

phosphonol ybdi ¢ aci d, phosphotungstic aci d, potassium

ferricyani de, potassiumferrocyani de, rutheniumred,

silver nitrate, silver proteinate (Ag Assay: 8.0-8.5%

"Strong", silver tetraphenyl porphin (S-TPPS), sodium

chl oroaurate, sodiumtungstate, thalliumnitrate,

t hi osem car bazi de (TSC), uranyl acetate, uranyl

nitrate, and vanadyl sulfate. [0079] The term "energy

transfer agent," as used herein, refers to a nol ecule

whi ch can either donate or accept energy from anot her

nol ecul e. By way of exanple only, fluorescence

resonance energy transfer (FRET) is a dipol e-dipole

coupling process by which the excited-state energy of

a fluorescence donor nDIecuIe 'S nonradlatlvely
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exanpl e only, such beads nay be used as supports for

solid phase peptide synthesis, or sites for attachment
\Vohommkﬁbules prlor to purification. [00136] TRETIUSLOVS/046631

"saccharide,” as used hereif, refers to a series of

car bohydrates including but not limted to sugars,

nmonosacchari des, oligosaccharides, and

Dol | | Hedsstetas Refrat Boh 6.9 852 % Sy ueuat oct e gbo

d|£6l8§%] Q?oﬁ%ﬁe@ @?acﬁ ?p@%ﬁlzﬁidt@r) A8sighed withUriadleaéh ergy absorption.

trnmes t drug has been adm ni ster
It @yclmgs desigraifpl dsceeldstimgsuppartechtases eonstadetedite reavdanize dissipation

in [Eea\sf Q?tﬁ apa Iﬁ\&glé Q%Ppu lggluﬁj gh‘ cegg%srdﬂ% gsf, S“'Iﬂe‘é‘re%fﬁoe ﬁ{e%tlon of spin, but

the Paterit BidoldubsexRBRisticaly taulal@*dwf@@etdes@rﬁl uate the
safety profile is given in exanple 92. This method may

be used for evaluating the safety profile of any

pol yp
~ hybti Ze?‘%ta&@Qﬂ’%ﬁ%ntMp%ﬁ?ﬁ& téﬁe@@%’tze‘ét%lrﬁt al, issued Dec. 11, 2001
andsk:ldltédasmtes PraebénstrNot@)47&696ltodﬂeimstettqueml ngsueﬂ Nov 12, 2002,

BT G ) 8l S EBE g
pFéféFabg;?ﬁM?éﬁ ﬁeb@n@ﬂ%x@rﬂé dolyn@er‘?%@hﬁé(erﬂbf(ééféﬁ.llly defined hardness and

I ncl but nodt limted to, total cellular or

rebownci.g., awel@ﬁstxqathallowedﬂsqertmeeff@tmmpspﬁ CORaeMd, feehs
used herein, refers to nol ecul es which contain an atom
or a group of atons exhibiting an unpaired el ectron

spi n (United Sta@é@?b%mm‘cﬁmmg tgBaag)eytdtal. issuwedPec. 25, 2001,
detected by el ectraon spin resonance spectrosc

"Goxr{-lbb LivesavikuGebSHrpem of Fase d¥all' discgees a,&oﬁp q)f%bead (preferably

TR G A e aotfast® felitir APioRind e 1 ok qonnected

batwedn tid eestper of thebfece. anddibé4EckTdfehe dwoltow body of the clubhead.
"stoichionmetric,"” as used herein, refers to the ratio
of the noles of conpounds participating in a chem cal

react i ghitdrs Rled PaNt NG 6, 35408410 Alién isQUREErCH €2, 2002 “Golf Club
term"stoichionmetric-1ike, '™ as used herein, refers t

Fa&ecﬂéwr@a@omtédﬁyséawlsszm@@@ge& chibohead mﬁeiarafdy@iﬂver) designed

w@ﬁ% (9@'{4@{@@@ pist nf%yﬁn&%&g@ﬁmﬁéa%g do?ﬂ@a&end between the center

of ¢Ih‘@fmandﬂtrf@la@dk ohthedtiow sody dftblelstighhdaidt 'Hlie?plstdn is designed to
ted to, an increase in tenperature or chang

in
m%‘ﬁ% C@J@ﬁt@wph?me REVERLi rmﬁlauaeorﬁs@tarmquemqpt velocity range.
accel erants. [00142] The phrase "stringent
hybri di zati on conditions"” refers to hybridization of
s equendnitedoBtate\Patant NoPBB6H, 789 rheKasmatlea issaed d\pril 2, 2002, “Golf

O A Ay 38l Y A e

enbaAtement tieishersdisposbetaeai the@nsb Resd @b@gwlnb'a stiff face. The
stlﬁ%b“ dize to its target subsequence in a2005/ 046618

ass @f thegnpular mgmt@r@ g@fgra(hly]@wﬁmhgn the fageito enhagce deflection
of khaTd RebtioakPhld ifctehéd porer | brary DNA or RNA) but

does not hybridize to ot her 'sequences in the conpl ex
m xture. Stringent conditions are sequence-dependent
and will be different in different circunstances. By
way of exanple, |onger sequences hybridize
specifically at higher tenperatures. Stringent
hybri di zati on conditions include, but are not |limted
to, (i) about 5-100 C lower than the thermal nelting
point (Tm for the specific sequence at a defined
ionic strength and pH, (ii) the salt concentration is
about 0.01 Mto about 1.0 Mat about pH 7.0 to about
pH 8.3 and the tenperature is at |east about 300C for
short probes (including but not limted to, 10 to 50
nucl eoti des) and at | east about 6Co C for |ong probes
(|nclud|ng but not limted to, greater than 50
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techni ques and strategies for making, purifying,
characterizing, and using non-natural am no acids,
waamoerna®2st al am no aci d pol ypepti des and nodi f PEd/US2005/046631
non- natural am no aci d pol ypepti des descri bed herein.
[00207] FIG 4 1 presents illustrative, non-limting

repr esgnited Suiates FHatéihtdds 06,4y 8693 toaVaisngage et amisswd Nov. 12, 2002,
m no aci ds. Such non-nat ur al am no aci dagma be

"QQ{f Glub H@@? pdisiosas agal Glul head:(Reefarabhodiver or iron) de de3|gned with a
&%Hi’?ﬁilékr&%% fH86 WHhIHES cﬁaﬂgéé i éﬁétlé@d Wn@gs s regions. The
pur | using n 0

yl'ng, characterizin on- nat ur al _ _
cergiajds ofithe- negtqnsaareadasmnm:tamid lnﬁawiam masimiaedhe region of uniformity
dified non-natural amno aci fi des ,descrj bed
of 3Rk HEohoDBSgare Fneredps BibeStnmts o LRER: bpiRia RpEC
non-limting repr esent ations of dicarbonyl -containing
non-natural am no aci ds. Such non-natural an no acids

may belnided States PatertdNe R, ABS&Q%&@rﬁ;etcﬁi ispeed Dec. 3, 2002, “Putter
wﬁﬁ%%% éﬁr@@ﬁihg'F%E‘* dfsﬁﬁ%’é’scﬁj ?gt et §ith €52t 8'insert designed
g, purif ar ac r|2| sing
tonnaxmaiel dtdsmmtlonan wlaali Hits ramat- loWeu U&isnpmibndn @ctﬁ center miss-hits.

T ygegt i edg {,fﬁgpgfq%t@fs@%]aﬂlgsuqéfytallored face design.

presents |IIustrat|ve non-limting representations of

(a) protected or unprotected 1, 3-
ket oal deitgdl StateatPatentrido.r OB AG8 tal Vincentet at.i igsyedday 15, 2003,

"G ChHed” Bkl dal Sl FesiEney i vis-elestselly supported
ins@Y fordntieedingnther damsing e Viralons inctha YulPEa i by impact.

met hods, conpositions, techniques and strategies for
maki ng, purifying, characterizing, and using

non- naUHﬁ%ieg?é;%g‘Pﬁagﬁ?t%s Q?nga‘ﬁ%?ur o 6"3@)5‘60?Ctb%(Jssonnette et al.

pol ypepti ed rion-na am no
|swq/¢dpt22d6908@mkmhgust H&r 2008, r{e&@@ﬂﬁblyl:l@olf £lub Head with ngh
RS, BB 4LSeBe S b T P SRS s taore

maﬁlmlf@O@W 'ﬁh@ faee @k EShigREr %ﬁ%dcérﬂra%ofﬂé‘ %ﬁﬁpé)fo@vte? diffness

into any of the nethods, “conpositions, techniques and

Stgfqlﬁldé'@ €n&.or neking, purifying, characterizing, and
usi ng non-natural am no acids, non-natural am no acid
pol ypepti des and nodified non-natural am no acid

pol ydentetEStaies Patdre Nd1 68,602,150 Kobindtk&isstled August 5, 2003, “Golf
non mting representations of

C'ﬂ@%ﬂ@ éile ust!atw'h\éﬁﬁ%mmﬁan” digrioges i gaif cleboyith a variable
thiRRAe SR e thigka M rsl gértfé‘ﬁz r?gggHﬁﬁqs Hidp p %%‘\ﬁéé&%é’éﬁgqﬂatenal for

into any of the netho I ons, ues

fage N&lf@tg)reattémuatlmkl ng, purifying, charact eri zi ng, and
usi ng non-natural am no acids, non-natural am no acid
pol ypepti des and nodified non-natural am no acid

pol ypeyit bitee dfermiepRmelgsftbhts cﬁé&%@ﬂ clfibead*8ésigRe such that the

46B presents illustrative, non-limtin
e'@%ﬁr@%ﬂ'ﬂ%ﬁ phine hgachandriacediringimpaci dnpattaubenefitio fieel and or COR

o5 pendad, K 05 BGBAL  PHIBAL NS s fp desion of e

elaamldwamlalrespnnae afdhe slubBieda swas tatfiect benfioal aonigisl of the ball

oo Bl S5 oG REB R SRS g6 a9, iscloses o

maki ng, purifying, characterizing, and using

non- natural am no acids, non-natural am no acid

pol ypepti des and nodi fied non-natural am no acid

pol ypepti des descri bed herein. [00213] FIG 47
presents illustrative, non-limting representations of
one-step conjugation to non-natural am no acid

pol ypepti des and two-step conjugation to non-natura
am no acid pol ypeptides. By way of exanple, such

conj ugations include PEGyl ation of to non-natura
amno acid polypeptides [00214] FIG. 48 presents



[ 00253] The nethods, conpositions, strategies and
t echni ques descri bed herein are not limted to a
weoandeiosedsar type, class or famly of pol ypepti #€%/US2005/046631
proteins. Indeed, virtually7any polypeptides may be
designed or nodified to include at |east one "nodified
clabheadm&ighed Witheneiraular slhametMaammmw effeetcspin control, but does

Qb sq B SphAd Blate copases i) APPIGIA Bis-{ T acRds assumed to

beIRGHP NGBS pHtefis: halcPives Ete%“tb' éddf@%@;am control ’gwough surface

angi ostatin, anti hermqgtl C act or ant i

frﬁ&*@@ﬂéﬁwﬂf t@mﬂﬁtmjmd@ ies, mﬂcnmrmchl‘aqzilyaddr%s control of spin by

t atriuretic polypeptide,
e'é‘%qr.a*ﬂ‘éé‘é%? dggﬁ‘ & n&bliiofient ne, T39765. NAP-2,
ENA- 78, gro-a, gro-b, gro-c, |P-10, GCP-2, NAP-4,
SDF-1, PF4, MG, calcitonin, c-kit |ligand, cytokine,
CC chenoki ne, nonocyte chenpattractant protein- 1,
nonocyte chenoattractant protein-2, nonocyte
chenoattractant protein-3, nonocyte inflammtory
rrotein-1 al pha, nonocyte inflanmmatory protein-i beta,
RANTES, 1309, R83915, R91733, HCC, T58847, D31065,
T64262, CD40, CD40 ligand, c-kit ligand, coll agen,
colony stinulating factor (CSF), conplenent factor 5a,
conpl erent i nhi bitor, conplenment receptor 1, cytokine,
epithelial neutrophil activating peptide-78, MP- 16,
MCP-1, epidermal -growmth factor (EGF), epithelia
neut rophi |l activating peptide, erythropoietin (EPO,
exfoliating toxin, Factor |IX, Factor VII, Factor VIII,
Factor X, fibroblast growh factor (FGF), fibrinogen,
fibronectin, four-helical bundle protein, G CSF
gl p-1, GW CSF, gl ucocerebrosi dase, gonadotropi n,
grow h factor, growh factor receptor, grf, hedgehog
protei n, henogl obin, hepatocyte growh factor (hGF),
hi rudi n, human growt h hornone (hGH), human serum
al bumn, 1CAMI, |CAMI receptor, LFA-1, LFA-I
receptor, insulin, insulin-like growmh factor (IGF),

IGF-1, IG-I11, interferon (IFN), |FN al pha, |FN beta
| FN-ganma, interleukin (IL), IL-1, IL-2, IL-3, IL-4,
IL-5, IL-6, IL-7, IL-8 1L-9, IL-210, IL-II, IL-12,

keratinocyte growh factor (KG), lactoferrin,

| eukem a inhibitory factor, luciferase, neurturin,
neutrophil inhibitory factor (NIF), oncostatin M

ost eogeni c protein, oncogene product, paracitonin,

par at hyroi d hornone, PD ECSF, PDGF, peptide hornone,
pleiotropin, protein A protein G pth, pyrogenic
exotoxi n A, pyrogeni c exotoxin B, pyrogenic exotoxin
C, pyy, relaxin, renin, SCF, snall biosynthetic
protein, soluble conplenent receptor |, soluble |I-CAM
1, soluble interleukin receptor, soluble TNF receptor
somat onedi n, somatostatin, somatotropin,

st rept oki nase, superantigens, staphyl ococca

ent erot oxi n, SEA, SEB, SEC, SEC2, SEC3, SED, SEE
steroi d hornone receptor, superoxide dismnmutase, toxic
shock syndrone toxin, thynosin al pha 1, tissue

pl asm nogen activator, tunor growmh factor (TGH),
tunor necrosis factor, tunor necrosis factor al pha,
tunor necrosis factor beta, tunor necrosis factor
receptor (TNFR), VLA-4 protein, VCAMI| protein
vascul ar endothelial growth factor (VEGF), urokinase,
nos, ras, raf, met, r53, tat, fos, nmyc, jun, nyb, rel,
estrogen receptor, progesterone receptor, testosterone
receptor, aldosterone receptor, LDL receptor, and
corticosterone. [00254] Thus, the foll ow ng
description of the growh hornone (GH) supergene
famly is provided for illustrative purposes and by
way of exanple only, and not as a I|n1t on the scope
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substituted al kylene)-, -N(R )CO ( IkyI ene or

substituted al kylene)-, -N(R)C(OO, -S(OKNR)-,
WORNRpSO) N(R )-, -N(R )C(S) N(R)-, N(R ) S( OPCT/US2005/046631
KN(R)-, -N(R)-N=, -C(R)=%, -C(R)=NNR)-, -
CR)=NN=, -C(R) 2-N=N-, and -C(R) 2-N(R)-N(R) -,
where each R is i rBdNAABRNtOF THE INVENTION

substituted alkyl;R is H, alkyl, substituted al kyl,
cycloal kyl, or substituted cycloalkyl; Rl is H an

ani no er%r@@éhﬂﬁv@ﬁﬁblppeﬁaﬁsmo adVstem 36t the control of the impact event
nucl eotide; and R2 is an ester

befyeRretid bl Graihs Clbdhse aiioRlast @ilodes pﬁ&ltﬁia@@,, bedy and
intBfthddfe Eabndifor R TR0 iUPE R BrdinoYsiBRich e fanddvent

betwdon the BEIRaNd the face( CDhlﬁrtlmMaf & pertainslio the st@h of a face mounting

Sytt%b?ﬂ%érééﬁfﬁle;sﬁ hf?twgpwﬂe %%(tga\@ssttthytar&ﬁﬁtﬁ f%yra angnapecialy designed
to ?eﬁé‘ﬁ@allﬁhﬁlg @r%‘tH@Béﬂ %lnatﬁ?'d‘ h%bg%dﬁ% S5d ngo?r“%tlon resulting from

or m of or ma I ncor porate
impaet. fEhecantraliof ballzsplrdlsmnthaamdmgtpspgcm design of the elastic and

v REHREA T b RS SR SRRl st ane

dytnahmcf Esponse of 8 faeeamide impact Ibadindeds shbahad ihfﬁié@\be the ball
onmpounds are optionally am no protected, optional

'mE%ﬁttfsﬁyttarpiﬁ GSRInS e\celo%ess ANl dijeciionsd phat @ﬂue@p%w ﬁe used to
defi¢é B%th@fogfrﬁl%tl %@'baﬂ’% galt thereof, or may be
I'ncorporated into a non natur al am no acid
pol ypepti de, polyner, polysaccharide, or a

ﬁgg.y]? s eOt|||d%§’/\8']n9’ﬁgpL1§(§lpft§Ig¥{ r{éooftrtgt ! anqsrpil}ﬂgonatllfgness can influence

thescombﬂf@elubm@ammmwcal Tﬁ@.ﬁ@erﬂmrﬂﬁe@aﬁs td B&trol of the system
herein may include groups such as dicarbonyl

resfioggero )@ transeers tionrathebthap tharrwrmabtdarectm Control of the

traﬂé\?%égﬁz‘aé\\félargéﬁt@#g& Stpg%é(lsﬁ%@'ggb %50451%{9 t}? he'BanI "'speed, direction

and peicidarly theespth of the ball essultintafromang itipast Wltﬁﬁ&ﬂfades
| ower al kyl ene, substituted | ower al kyl ene, | ower

cycl oal kyl ene, substituted | ower cycl oal kyl ene, | ower

al kenmlaﬁ%%;nogtb%‘i%nﬁ@be%ybtggﬁ%ngé@%mr%esg?k pwta%éeramer than

| ower hete ero
noinaalete th@tf@cr:ejwwlmarlsglbahweels thesbalt ane dhé faw These forces are

N TN e
thesbddies (hdlEgndtdeayhdai)eand i l%{étﬁf@moﬁbnfb‘é%ééﬁ tHeHall surface and

ral kyl ene; B is optlonal and when present Is a

thefapg &t the pEaa @fceantast ¢ Hs @aﬁi@pntﬂhuicprs(the] telative mﬁon between the
a5 ot BTG B B8 el B g pastc an cymamic
respense @&th\@faeeeuncmn limpatctioads) lmythmdmtaeandltkn@amel THis.invention

pertant % {5 BRE08.0f i Slubhiad sosdhi @Rete beneicigliangantiakmotion
betweeh, thd,balrand the%é& le ﬁhbjﬁétetﬂﬁta%nﬁ%ﬁtfé bidti€8nd dynamic motion

al kyl ene) d)@f

reSD@(@ of Htekiﬁcem@ t@@ﬂ@bﬁﬁd@@dﬁ al kyl ene)-, -C(S)-
-C(S)-(al kyl ene or substituted al kyl ene) - N(R’)-,
-NR - (al kyl ene or substituted al kyl ene) -, -C(O)N(R)-,
-CON(R ) - (al kyl ene or substituted al kyl ene) -,
-CSN(R )-, -CSN(R )-(al kyl ene or substituted
al kylene)-, -N(R )CO (al kyl ene or substituted
al kylene)-, -N(R)C(O O,
-S(O)kN(F?)-,-N(F?)C(O)N(F?) -N(R)AS)N(R ) -,
-N(R)S(O kN(R)-, -N(R)- N -C(R) =N,
-C(R)=NNR)-, - C(R’) =N-N=, -C(R) 2-N=N-, and
-C(R) 2-N(R)-N(R )-, where each R |S|ndependently
H, al kyl, or substituted al kyl; Ris H, alkyl,
substituted al kyl, cycloal kyl, or substituted



days under mldly acidic conditions. In certain

enbodi nents, such acidic conditions are pH 2 to 8.
wpQBMEY258uch am no aci ds include am no aci ds Raviusgnos/046631

the structure of Forrmula (X¥):2005/046618 wherein Ais

optional, and when present is |ower alkylene,

substituted | ower al kyl ene, |ower cycl oal kyl ene,

Suvs: 1oL eh 818 1 LApleLHaED eyl HAYARE Soi. consiceran

iddzized tm@hhal ieneact Hebséen atehehraed ahafd lbé(ll €né., tHePimsact velocity vector

. heterac %&I kyI ene, substituted | owe
s 'ﬂ%m@'de?f'& Oy ITéHRlyP&IGfimRact \yutr&rmaJVéaStamr&ba" spin. However,

S A Ry WA i cn'

indaucedidy thanball. BThis spinicandie p@aﬁya/\memegntamedﬁpeim!ing on the direction of

tarLcjeE@l?LWz)?oﬁ @tﬁ? qrﬁ%;nl&%crwg?é) 55 «I 'ggtri‘lg&réeﬁff fa{c%vghgential motion
caflskeifidzplg infludifciel Ball Si5in laPWes oﬁbbwmwohﬂi’@écur W|th a rigid

het er oal kyl ene, substituted | ower heteroal kyle -
inclined fa¢s (fesrwith letibwhetathedmpaky velosity vectsr has both normal and
tuted al kyl S(O"- wh
taqg\%né@h@réfﬁéi‘rg?ﬁé’ﬁlﬂ I)kl(JaIekyIaeng gPelubst [ t(u% ed °re
al kyl ene) -O-, -N§(O2-, -05(O)2-
-C(O- E_‘ k rElne or substituted al kyl enegI
-9 §|"V<\{ﬁ RE cancenssthe drsign af thg elastic supmrdmj the face (or the
elas{&l?resdcﬁ‘is@df HE fé’éeéﬁ?@? E}/itﬁfrgﬁse‘éﬂg lVkR 'iﬁ%t relative tangential motion

subs
betyyaen @ﬁegub heal‘;l;mﬂ the, fae@&l\i('ndu()ec( by kiyé bakk impact forces. Depending on

theséiggﬂ {;éﬁpjﬁgjp mﬂe g&ggem thﬁég@é%}@j fpol%né)@y@( %@C@ §an be induced in

the- IMVRaNACHOWNGETA - heelN@Fﬂ )d?(t@é\%ﬂ directiol r%shl%g)m a wide variety of

-N(R
po%(%{e)l)eﬁp I)p;l )ndgcgd Xor dlanalsh@qc()#ag gplﬂ@R'Tjwesp Ran-he used to for
o1 s ISR i A Sl o
resin, am no acid, poI ypeptide, or polynucleotide; and
tecti roup,, . .res

oS! !
e o 8 oBEpETe BN Wi a8kioh i the 2lati SPBotface, and body
carfée Is@léd@tﬁ@d@@@bhé d"mcﬁéb@% SIHQ‘% i 8r in 8h 'fB/é ba&esultm@pfrom impact.

substituted | ower alkyl,
In thpse sAGeS therigcmmotign lsdailawd tomeap¢r@eedm:jarltom¢<¢bmmant velocity

esEH 505 942 AT GPEb TR i R, T fece moves

frormadide tmklylthéeIWard 0 tyERErd) RAUEE RASAG rhfer tRdn QP and down. This
nucl e?tl de ang optignally post translationa

Wpﬁﬂéf g9&motien 630 Miluengs-side spinsmy theetgﬁlb@@uttlagufmamnpaot The side

Spl'zér:nbﬁ%H@éMIWﬁ@RB?h%P;%FnHE%J%ctgﬁé'%: Br &%@géﬂéﬁlﬂlght The

side Hbélﬁﬁdﬁ@utﬁdcaﬁ’nb@ achievedithrough elastmooaplurqd; between normal forces on

BBl B LB B o 15 RIS oot gter,avr

andnioehs equblly[dHBHR teAmi “BRMNeKPWiRibR! (BReA T Hféafhcélfjéf tﬁ@ge without
be. prepared fromreadily avail able amno acid
pre 51%.Jrsors (honoserine, serine and threonine). See,

g., M Carrasco and R Brown, J . Og. Chem 68:
8853 8858 (2003). Certain am nooxy-containing am no
aci ds, such as L-2-am no-4-(am nooxy)butyric acid),
have been i solated fromnatural sources (Rosenthal, G
et al., Life Sci. 60: 1635-1641 (1997). O her
am nooxy-contai ning am no acids can be simlarly
prepared. Further, non-limting exenplary synthesis of
a non-natural am no acid described herein are
presented in FIG 5.C Chem cal Synthesis of
Non- Nat ural Ami no Acids: Oxine-containing amno acids
[ 00309] Non-natural am no acids containing an oxinme
group aIIowfor reactlon W|th a varlety of reagents

T T .



energy transfer agent; a biologically active agent; a

detectabl e | abel ; and any conbi nation thereof; and L
wogoptocersal , and when present is a |inker sel eeCeastiwenicssl

the group consisting of al kgl ene, substituted

al kyl ene, al kenyl ene, substituted al kenyl ene, -0,

-O (al kyl ene OBEEIESBESGR]BTKDN)QEH'ME DRAW,INGS

-S-(al kyl ene or substituted al kyl ene)-, -S(O k- where

k is 1, 2, or 3, -S(Ok(al kyl ene or substi t ut ed

al kyl e'he)vanouﬁ(e@)bodm'@hﬁ féatules ane adVaﬁ:tEQ@&idfth@dresent invention
W”EL g é q n% E) (al kyl ene or sHbst i tut
RyNdRiSy0 Qopmpleth berginafies e aresyiiid @ @?I@E@F’ description

ety o RO b DU OIS,

or substituted al kylene)-, -N(R )CO (al kyl ene or

Sl,il?swt &jte al l)(éy'hgsrt%te’aﬁ%{cgw%%%n%ddi S&?}%@n&enﬁon wherein and
elashi€ haunt is HsBosedbetwéétnefiice ar@(t%dy-é\f'th'é I?‘3’"It)b elastlcally connecting
) 2-N=N-, and -C(R) R)-
th%@@ﬁéeﬁﬁﬁﬁtwhe Bodyidependent |y H, al kyI or
substituted al kyl; and each Ra is independently
sel ected fromthe group consisting of H, halogen,

al kyl FIGul3and 4t are detiijed illusf&Rions2of an B kiBheatieshowing placement

s 1.2 or 3, _-C(O)N(R , -OR , and -S(0O kR ; )
sidgy pridifags vfews of §C(%ﬁ%°é’§!@n%eﬁ9¢'w¢mt Oéa‘@ﬁlas fﬁ)face mounting system and
ela8tBally duppostealigye: and n is o 8. Such non-natural

amno acids may be in the formof a salt, or may be

i ncorporated into a non-natural am no acid

pgl zﬁﬁféé gﬁar&t@%&{%ﬂ)gﬁpo' )qu?@f:eﬁta&n&(et%pgﬁ RAeHipr embodiment of

thermdsﬂ‘d @duntifg 32dduld@er an Blakticsllyeaipyred fake:such ami no
aci ds include amino acids having the foll ow ng

structures: . Such non-natural am no acids may be in

Lgﬁ_ Lg{(}lﬂ?g{coff‘nn@%ﬁ%g ’(Bg Htét%rtﬂ%gf’%ﬁger t;‘n%td?ﬂeas and face interface

in groirg®;acchari de, or a poI ynucl eoti de and optionally
post translationally nodified. [00322] Oxi ne-based
non-natural amno acids may be synthesized by nethods
al r eaEs. GeEOMMRng BAtéHii 8B} shéW t clUBBBQ&’%n@el%Eé Wifffseated
her ei n, |ncIu i ng reaction o

flexpyes: oxyI am ne- cont a| n| ng non- nat ur aI amino acid with a
carbonyl - or dicarbonyl -containing reagent; (b)
reaction of a carbonyl- or dicarbonyl -containing

non- nNEtu lgadcompnsmgaQAchnd QBI) i8 hycHenixticof th@ rﬁ@ﬂél%ﬁcﬂ@r simulation

f Q FF; action_ of an oxi ne-conta
of the Pl phGacifinast sYept With tailoerd ace-bebBRplicits ball elasticty, and
full @ D@Fbonyl - cont ai ni ng reagents, including by way of

exanpl e, a ketone-containing reagent or an
al dehyde- cont ai ni ng reagent FIGS. 5 and 6 present

Syt RAEr dO e fmait O ahe fouS b gt MeWSR cutaway of the face

capnamd flieure dmtepfaiceo aci ds [ 00323] Non-natural am no acid
upt ake by a eukaryotic cell is one issue that is
typically considered when designing and sel ecting

o ncor sy SrihRrilcedoe e 8 eingthe heRE: |

hi gh charge density of a-am no acids suggests that

t hese conpounds are unlikely to be cell perneable.

Nat ural am no acids are taken up into the eukaryotic
cell via a collection of protein-based transport
systens. A rapid screen can be done which assesses

whi ch non-natural amno acids, if any, are taken up by
cells (exanples 15 & 16 herein illustrate non-limting
exanpl es of tests which can be done on non-natura
amino acids). See, e.g., the toxicity assays in, e.g.,
the U S Patent Publlcatlon hb 2004/198637 entltled

T S Y 1



O tRNA and the nucleic acid that encodes the
pol ypepti de of interest are conbined in vivo, the
waamoerna®2st al anmino acid is incorporated in responas2i06/046631
the UAG codon to give a polipepti de containing the
non-natural am no acid at the specified position.
[ 00352IG. TH(donuurisirg $2Aoh2Bf 1201 2a BodA2E)ris m;raphtﬂ:@l presentation

of 58 1 Rttty Bt Y st in g Pell bRt itBiedflgm the

smﬁ}@i@rneeﬁﬁjvﬂn?ei)fmrpjaeﬂﬁdrrﬁélrfofdée Bgﬁﬁpéétﬂtéﬁgéﬁmqﬁﬁ:tlbﬁpfbrce C)
the conpetition between the Ot i ncl udi ng but not

relativeitaagential velagity itee h§tgmﬁse@d1ead'pmm timygghigtories, and E) resulting
ease factor (including but not limted
balf%hﬁiﬁ% h%\tlé{rcsh binds to a stop codon and initiates
rel ease of the growi ng peptide fromthe r| bosome) t he
suppreSS|on ef ficiency can_ be nodul at ed ,. inclu

ot I Phcompriang {46 baB: TaCt hib Sog s @ rapbloagpresentation
o eSSy K ARRAER 0 Bt BSRlecPRbAgirom o
simutgtioini shiavedg tA), bdllcnlastmrdeﬂnoehobase relatilensornsaldacedeflection, C)

rolftengenif i o8fecTRont D) Roialer Pan ot BERG T Bl 8tbies, and E)

norfAdGall Vfabity @rtdhtetidsne | i ke. Exanples of five base
codons include, but are not limted to, AGGAC, CCCCU,

CCCUC CUAGA CUACU, UAGEC and the like. A feature of

t he t S S L ;

usi ng ext en&f%ﬁgjp %A j‘ ?)%@f ?%Er)r%g‘ﬂ ﬁlﬁ)%% g#r'é?hlég?ﬁresentatlon
of tRe timephistaries d)fd@/ mdMemn thadali to crubampachgntbuxarylng flexure

ne _.or e._non-.nat u
angs, At oim e Bludlon sipwipgellibac Rora Bress Hidpapt tangentia
(fncfﬂebh?f&@e G Péﬂéﬁve tdielettlangb| Bttty f‘rﬂb Hlétﬁ?léfcb)‘ ﬁead’spm time histories,
ecial frameshift suppressor tR ant 1 codon
and Ebrﬁ.‘a‘urﬁr{gb@lkampltgnewsmﬂw, | east 8-10 nt anticodon
| oops, the four or nore base codon is read as single
am no acid. In other enbodi nents, the anticodon | oops

can FExnds cbﬁﬁdrl@thSRU’i 5Bo15C] 18D @Adt1GE)as a g%ﬁ%hlcél presentation
our - base codon | east a five-base codon, or at

of th@ ligte lalsgqr;@sua‘s}@ydwameé@rsna tlae bgll e elubrigpachwithaseying flexure
ardEBEHALS LAY TSER USRI Y A) BB HONOBP, BT Gge o
facedefiedtioas G:)crela’uveSaegemlaﬂ facdefidctiah, D) (@@Etial ball CG velocity time

| ori the Limfts of. dAntlcodon Si ze,
h'StBHg (fg) 598“%' WIL\\S‘?JOC'@C@@?%%” ®Rigliery, (2001)
Expandi ng the CGenetic Code: Sel ection of Efficient
Suppressors of Four-base Codons and ldentification of

" shi fl@: TBdgempisingCtRfNEORN 16C.a16D BndriBEAip agrephical presentatlon

Tl S T TN Y ——

stlfﬁnas&(mmomlpeed)amrwedlfrm tlw‘siﬂmlaﬂomshcbwir@ M mﬁpﬁacm!ﬁormal force, B)

impget ta%@f@@% (rigtigmn dorbe &5 'stzvezém%al Slagity DRduRaries, D) head
spirttime Hid@98%, dnd A reShigHy baPs Plnlt%e?h‘i’stéﬁes :CCEG and AGGU

were used to simul taneously | ncorporate

2- napht hyl al anui e and an JNBD derivative of |ysine
into streptavidin in vitro with two chemcally

acyl ated franeshift suppressor tRNAs. See, e.g.,
Hohsaka et al., (1999) J. Am Chem Soc, 4
121:12194-12195. In an in vivo study, More et al.
exam ned the ability of tRNALeu derivatives with NCUA
anti codons to suppress UAGN codons (N can be U A G
or C), and found that the quadruplet UAGA can be
decoded by a tRNALeu with a UCUA anticodon with an
efficiency of 13 to 26% wth little decoding in the 0
or - 1 frane. See, Moore et al., (2000) J. Ml. Biol.
298: 195- 205. In one enbodi ment, extended codons based
on rare codons or nonsense codons can be used |n the

o, o s o e o



yeasts (Endomycetal es), basi di osporogenous yeasts and
yeasts belonging to the Fungi inperfecti
wOBh@abemsycet es) group. The ascosporogenous yeRETAISANS/046631
divided into two fam |l ies, 13per nopht hor aceae and
Saccharonycet aceae. The latter is conprised of four
subf afliG.i s(cofudrisims SLAhETBNYI0, tirandel AE),is gegraphical presentation

of 158 B iRy SHRes e N?drggagﬁggﬁe@plgke%w{gﬂgs,;@ggtangenﬁa.
stiffAB8s g@%ﬁlﬁi Q@V&?rﬁ/bd a8 théird Qﬁn%’é Rﬁ\?ﬁ@ﬁi) M&I‘Péfa%tlc deflection, B)

I ncl ener a Leucospor| um dospori d
relaﬂpemww&b&mdefﬁdtloba@b tlative iamentnaldaae |®iflem|@n, D) tangential ball

c6 o i Tkl el Epai rdl et ciF e bistaries: e

Spor obol onycet aceae (e.g., genera Sporobol onyces and

Bul | e and Crypt ococcaceae (e. g. genus_ . ) )

Cand 103, RolsaSaing A 165, Uifbotikands|BE)is agraehical presentation
of t% Hi]ap%*ﬂﬁ'{:%s r@{%@faeg%rﬁﬁp gﬁéf gélgff}’ é@ﬁslrgr%cg Yvith varying face friction
coeffmlemta;lml\@d feomd tasithulation lsbbwmg@) mhpactrrmn'iall forte,B) impact

tanéegntfai 6@&335? o'gg’é §§) ' r@?ag@pggﬁgggtw qu:ﬁ%q ;/sltg'@as D) Pead spin time
hlstKheyV&ﬁd E) ?esd?ﬁﬁgfﬁélﬁéﬁm tPne ‘h‘@t&‘?éé“ s, K lactis,
fragl bi cans, C. maltosa, and H pol ynorpha
are used in the nethods, techniques and conpositions

yeast  For SUERFLHSIS, 19, ok et 63 o8 dipiSat presentation

of ttm@tlmeelmstdn‘msuﬁ kelytparamebers di ithe bai td)ﬂabofnp@bﬂwrtﬁr\mrymg face friction
art. In selecting yeast host

coe s&ﬁfg fWﬁgeMt%ﬁmﬂaB@% ShﬁW‘ﬂ%) fa@lbela@m deﬂectm B) relative
norfial’f (?c%ddéﬁbctlbﬁOQZréigfﬂ)@tatr\%ehﬂé{ffg%:ggileﬂ?&(ﬂgctﬁ‘t%ﬁge&al ball CG

good secretion capaclt

velapitytiang histories, raetdsE) nosrmal baile/egmﬂgrtmme historéed;abl e from
a variety of sources including, but not limted to,
the Yeast Cenetic Stock Center, Departnent of

Bi opiBIS. @9 (aomdMEWQCZOA Fi!DEﬁ'ZDE 20m ¥A4 DI0E) IQE\ graphlcal presentatlon
i faornj alleéBer kel ey ., 'and the Anerican

of ’fftﬁﬁ'm'@S@S ey rﬁ)a(armt@msyn thmhdk@a@ubwpac{ wrbtsgeqymg face mass
deriVe§ fiofh Me ¥mé%%w§@?w@gsmg@go§éct usgﬁa%lrée e)r]mlglé@?fangentlal

yeast that can , as a'r
(frlcflom) ﬁoe«;@rﬂ)) Mﬁvevtangemualwek?mﬂyehﬂmé h&mﬁai D)I%adTéh}ﬁn time histories,
term i of the original yeast host
andC@'rpsyﬁ Ltpejl:s gg{) g %@ #B€onbi nant vectors or
other transfer DNA. It is understood that the progeny
of a si ngl e parental cell nmay not necessarily be

conplFéGely (cormaprisiogl21iAy 2, yﬂ‘ié’l @4 amd RAEYé&nagraphical presentation

ot il O CETPAEPE BTy B A BLoBE B b8 aco mass

deriped otrathecsimulatiud steoveing K ball @Qﬁﬁd/déﬂé‘dtioﬁr BY eeltth@e normal face
deﬂ&a}rent to he characterl zed by the rel evant

i 9 eiRlvprtaaasial FcadefiRation: Putanganliehbell Bt valbelly tme

e are included in
QIR A AT AoRElS L Mg, e (o

Expression and transformati on vectors, including
extrachronosonal replicons or integrating vectors,
have been devel oped for transformation into nmany yeast
hosts. For exanple, expression vectors have been

devel oped for S. cerevisiae (Sikorski et al., GENETICS
(1998) 112:19; Ito et al., J . BACTERIOL. (1983)
153:163; Hi nnen et al., PROC. NATL. ACAD. Sci. USA
(1978) 75:1929); C. albicans (Kurtz et al., M. CELL
BIOL. (1986) 6:142); C. maltosa (Kunze et al., J .
BASI C M CROBI OL. (1985) 25:141); H. polynorpha

(G eeson et al., J . GEN MCROBIO.. (1986) 132:3459;
Roggenkanp et al., MOL. GEN. GENET. (1986) 202:302);
K. fragllls (Das et aI J . BACTERICL (1984)
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(1998) Protein Protocols on CD-ROM Humana Press, NJ;
and the references cited therein. [00439] One
wadvaesge of produci ng pol ypepti des conpri si NgCaUS2005/046631
| east one non-natural am nd3acid in a eukaryotic host
cell or non-eukaryotic host cell is that typically the
pol ypepDETALED DESERIPTION OF PREFERRED EMBODIVMIENTS
conformati ons. However, in certain enbodi ments of the
met hods and conpositions described herein, after

Synt h@ﬁd &n 0BjeRfifS of tHis HV@NAdN Eblbrd‘vlc?é‘b'rﬁéthoh%d apparatus for
gl gtl des’ may possess a conformation different from
R

erhall spimfesuling tem e duiehead-badnmpact by using the elasticity

T e

impist lopidiindaced hesm défdrﬁféﬂ@hdarfd@bsbg[]éhﬂﬁ@ﬁonﬂiftﬁe ball contact
ptional _de at ration_and renaturation is_acconp

surfgce) Peresdte  kelatiye fonits painbet contaet with fe Bal! haaprofound
effe'ct BhRE nh&i- a%’al gﬂgis %B?ﬂ@é BF”c bau td@eé‘ﬂ’%rytg PQ@t resultants.

I nt er est, I'zing t e go
Thl% m@mﬂ@pmmj@es a lmelthmﬂ and abparahm uslnglfaeel elaatlc and dynamic

res AR el Bohirbls (R fe457s AR o Rt Spih Bh Bt bia g method can be

ada@@i tabbstrdl bole figpire apd GideR@irce expressed
pol ypepti des and then to cause the polypeptides to

re- foId into the preferred conformati on. By way of

:’égl D %uan fenrgfalllgr @gqﬂ%ﬁ%@égﬁﬁ% @{é tgal%lll&the fead there are

higrcfeapes abthe paint(drioves tied area) pf cohieict betwedrebgisand the face. These

Met hods of reducin denat uring and renaturing
forcgp &@@%f% f%%OéVGﬂglnio &\Whgaléﬂlm hgffage .ruorr%a'h(hqneaféﬁrtnormal forces)

andgt?gg% cb\l’]iﬁndngﬁg Rnge gygtte\tﬁe Qﬁf‘q%ggﬁéﬁgl} Bace%él'%'reafter tangential
forcgay @mﬁﬂ@h@igégtloa Qamlnqa ad)ltrmryemapacem theIangential direction can

be %&A{ T I|n ?}ie Blghe éq}agrﬂlgﬁﬁﬁ |t%thBe'd|g§rlg$a @éreloﬁgn %’%ese ?o:)ces can be up

the fizeadrdewn Ooenasd beHBERE, @pdriding'dhaRe b@éb’oﬁérﬁbﬁcbr'i‘énd ball and
uani di ne- DTE. The rote| ns can be refold in a

face @@%an qtethaidhess ﬁlirﬁgtlonmne\ﬁﬁfmdbr@datwettmthenkmdi neemal and
tandefil pRfetoh bR RO oridielont BE eLaly I Bstip fpisgppiication to
a cupved hittieg sudace. nore pol ypept| de or other expression

product, or vice-versa. [00441] In the case of

prokaryotic production of a non-natural am no acid

pol y et rigttnal chbmpomknpePtHeBrdeatts BhidHaR

sf ol ded and thlﬁ?ﬁl acks or has rcsedu'?gjg gl 8@@ Okpﬂ'fe ball and

aCC%l@Eateﬁ the bath durng ippach tEheJtangaetnaircmmmnem;omfee forces act at the

i T e ————
and (chwmlfca'etdaﬂ poFregqoived itto equrbRat tor§aks Bhahe bafdodt ﬂfb CG

B e
dirediit. TIRé tangBritiafforees maae?arbg éﬁ’i@ F?hg @oﬁ'lglete control of

reduci ng agent capable o
resuftapt ballispig as us\@ttorqﬁe integratas aver tlme to orglate ratationabvalocity of the

vl @ WEGEARSASAHER B B e AP Baowo i the i the Evter

added (including , but not limted to, oxygen, cystine
or cystam ne), which allows the reformation of

di sul fi de bonds. An unfol ded or m sfol ded pol ypepti de
may be refol ded using standard net hods known in the
art, such as those described in U S. Pat. Nos.
4,511,502, 4,511,503, and 4,512,922, each of which is
herein incorporated by reference in its entirety. The
pol ypepti de may al so be cofol dedwith other proteins to
tormneterodimers or heteronultinmers. After refolding
or cofolding, the polypeptlde |s optlonally further

.



proteins. Nature , 192(4809): 1227-1232 (1961);
Hof mann, K., Bohn, H. Studies on pol ypeptides. XXXVI.
woheoembédsct of pyrazol e-i m dazol e repl acenent sPOWUSE®S5/046631
S-protein activating potency of an S-peptide fragnent,
J . Am Chem, 88(24):5914-5919 (1966); Kaiser, ET.
Eq@stiarisefor thea pegeeshetfreeddm ¢DOF) cmjuagions of wetipedor thesdynamics of a

rod B S e RS ROl s, o on

obj&etlof tﬁﬂ%ﬁh\v&ﬂlo’iﬁﬁ'@ﬂ%r heYP¥dress Gﬁhﬁbymﬁcpﬂy %Eﬁroprlate design and
sem Sént hetic enzyne thiosubtilisi p,

tailgring o @@grag@y@rqelgl@}sjle apd |dypamie resmonsgegftthe glub head face during
mp%% st| iicting proteins by dovetailing unprotected

Syrit heti c peptides: backbone-engi neered H V protease,

Sci ence , 256, 221 225 (1992); Chai ken LM

Sem etic t| des and proteins,
Bi octs{é? r%o ?(019*8‘1?‘ oa?s,abaad t@pg_entpl af%dﬂter mlned by a number

g
of f%%l)@ké‘lgu‘%fdf@ Wgﬂ y%mcgtﬁéé Jﬁggagggéﬂygwé‘éumassés of the bodies, as
welQagaelasticity aldnilyegmlm of therhodiles Mialssheeh showh tbmlngrmdl response

(CORPH 8 R8P B8P ) BEHASEF oo
dynafic® 67 tHeldR4em. [101¢ inklentite Bbﬁéins'%déﬂtln‘iﬁtée%btlﬁﬁsof 8& fransverse

used to introduce a variety of non-natural

elagticaan dynamicueshgnse phtheslgb h§9ﬁn | abel s and
ol i gonucl eotides-into proteins in vitro. See, e.g.,
Corey, D.R, Schultz, P .G Generation of a hybrid

sequeTu:sees hevm thecelastmw@f atbcmbeah detexmindomwofme history during
238 403 Kai ser,

imp@gtﬂn%gcﬁglgeba rgld g ave %my m%saq;qu@‘gq initha npgral direction.
Durﬂf&ﬁ%ﬂ?@ggg%@é@r@ the“é‘éﬁelﬁypﬁrpélwgsmog deflectlon between
the fageagnd theoimpacting kalk chaafa;:&tc@orm nawaye‘rom 2136 impadirtgiball),

res pﬁ% @‘QSP@WEM@‘% gw@?oﬁqrgﬁg aj:e pEﬁes (Iﬁy.ﬁface elastic response

has2 8= inflGstite 6 forcé 1eShistdr@lsgar, L. B., M L. A new
enzyme contai ni ng a synthetically for msd active site.
Thi ol - subt 1isin. . Am Chem Soc , 88(13):3153- 3154

|( ﬁf9r60 UCt | orﬁhgglaﬁggfeoa]]uhﬁes a eﬁ%&%% O@Hgé, hgrg?%%%@e" as

normat forees. i Hoel jangertiahforges atiss froBrtheniaagentldl 26Mponent of the impact:

veloﬁyﬁgag)d'?lpé&lg%% @00478 Alapgsr o Ie;ulqerlgéblvea?rsl’% t?wg%clze coordinate

system tHeasdiht éﬂ%ﬂa@ﬂy&v@@ﬁ e dafl dndl the ﬁéé’%ﬁﬂ%@mﬁe&ﬁﬁ M the normal

bi oph{?@l cal &mg es into énmel ns synt hesi ze
anddp éhe fengestialodiresiiopubThe: Q@n&aldﬁlﬁtwef\akmlwmtweeeme face and the

o B W 0oy il MR i o friction between e

face(argrQB')e balhdlf th@riee/gerelhdifrlcthWUeWVeeﬂ?the blebies otheréwould be no
tanqﬁng F rossli nk| ng of the %Oc%n% Suence of, nascent
B orcgs 2nd gp 9640 RPYNFf ?ch?" B piednitigkcqidition:

signal recognition particle, Proc. Natl. Acad. Sci

83, 8604-8608 (1986). [00479] Previously, it has been
shown that non-natural amno acids can b e
site-specifically incorporated into proteins in vitro
b y the addition of chem cally am noacyl at ed
suppressor tRNAs to protein synthesis reactions
programmed with a gene containing a desired anber
nonsense nutation. Using these approaches, one can
substitute a nunber of the common twenty am no acids
with cl ose structural honvol ogues, e.g.,

fl uor ophenyl al ani ne for phenyl al ani ne, using strains
auxotrophic for a particular amno acid. See, e.g.,
Noren, CJ., Anthony-Cahill, Giffith, MC , Schultz, P
.G A general nmethod for site-specific incorporation
of unnatural am no acids |nto protelns Sci ence . 244
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am no acid). For a given pol ypeptide with nore than

two post-translationally-nodified non-natural am no
wach@ddeotshe post-transl ational |l y-nodified non- rRarmsai05/046631

am no acids can be the sand5 different or a

conbi nation of a nmultiple

post-transl ational | y-nodi fi ed non-natural amno acid

of t sanme, kind wi at least one different

ost t 1 Gien dAmasy SehBan i pasiie sishancon Brnupberifactors
mc!ﬁdnd‘d%@%n'faq’ ForBes betadtpiral bodias, theReidnvédWicients between the

Non-Nat ural Am no Acid Pol ypepti des: Reactions of

bodigs Bemall-asothedielative metionsdvelpaitiephietivear thesbodien. For example

oA B SRR B 8RB oo procuct o

thelfrighiby Gdefficienpand tite sorhes forbeedrnf its direttim from the relative
[ ncor$or ation of an unnatural am no acid with an

trangverss WeIRciteveeat Q?WV@R!)" thedwenkedies ncl udi ng, by way
of exanple only, an am no acid containing a carbonyl
or dlcarbonyl group such as ketones or al dehydes,

Coutgmb Fyieti guptionsandcbothysi fi ¢ deri vati zati on of
this si decha| n via nucl eophilic attack of the carbonyl
or dicarbonyl group. In the instance where the

at t ac®iheg nﬁﬁtfél@ﬁﬁbé'a%drﬁp@él%@?@%é’ keb 'V\‘?hos@r}ngl_%nitude is dependent
oxi me-derivatized protein wl gener at ed e
e

on the maearityds agavalhag thei mgecaﬁa/oérthe aties tangentigh vejoeitigs between

theg\‘j/ogo?ﬂ?éé LR hibad) ey rﬁ%@&%g?ﬁg&@kﬁél yRRRitD BRlwBER td % bodies

plagean \raporant rofe Bt égterhimirgpthe inagnittide an@diredsort ef the tangential
derivati zing and/or further nodifying nmay be conducted

forGG t h on synthetic pol ymers, polysaccharides, or
pol ynucl eoti des whi ch have been purified before or
after_such nodifications. Further, the derivatization
st ep Distangsntialfedee imiurns 9ffacﬁsdhe relativé tartgenjiabealbcities between

e TS 008 S 9 Sy T s B R B o o
the targertial didectiber {)ao@élezatn@ amd BREnGIAGAe YBRRItY BF the CG of the ball in

reacti on of car | - or dicarbonyl-containin

the iRt disealion) andza tafaue rPpihihecCELfdhe ball @etinglabout en axis
porb@ah 4GV TITRE 30 Bl GO GAt Tg uvalom

torqqunmmjshamgaﬂm—splamngmeabalz 8 (and in further
enbodi ments in a pH range of 4-8) to generate oxine
adducts. Under these conditions, the sidechains of the
natuﬂﬁ'rﬁdét%@éﬁéfd)é%eaﬁﬁlﬂg iRifiaf? n8f SpiHAf
Second, such sel ective chem SWQ ma Ies ngossn g’?d ',;he tangential
velogity drosm apichiligugdnpagt as well @s the nosmahfiroanact tor createna tangential

frictf fo¥ ek SEP CoMs PR AR ) PrR4es Bl SBRY Sheeif Al 8t the G but at
the ceetdetipdintchétosten the batiagid e fate! B Msia® vy irAphdade ball is

essﬁ”@%ﬁﬁ&ﬁ%ﬁ%ﬁnﬂﬁ t he,ffa‘ﬁé &i@[tgggldtr@sf@mq@e@tﬁ@ starhthe ball spinning.
As tﬁ@ﬂﬁﬁg‘éﬂtbél %?c@ﬂﬁndré?@é/ esb@ é’;zlﬂeﬂ r‘h?}ﬁxtcgge% fHé bé‘l’f %pm can increase

struc exc
to theheeist Hﬁéabﬂmmlet of corl’(ectrtmaaemthesballcarﬂetheﬁaqe therb is no longer

|naII t ho
any SR8 ogii e g B ARG el preStebeihnd Hiraistiimaudangymo rition

E. coli, the condensation of hydroxylan1nes Wi th

car bonyl - or dicarbonyl -contai ni ng nol ecul es gener at es

oxi me adducts which are stable under biol ogica

condi tions.[00497] By way of exanple only, the

foll ow ng non-natural am no acids are the type of

car bonyl - or dicarbonyl -containing am no aci ds that

are reactive with the hydroxyl am ne-contai ni ng

reagents described herein that can be used to further

nmodi fy carbonyl - or dicarbonyl - containi ng non-natura

an1no aC|d polypeptldes mherein A 'S optlonal and

L T Y 1 o




[00518] By way of exanple only, the follow ng

carbonyl - or dicarbonyl -containing reagents are the
woyppws/0e$25car bonyl - or di carbonyl - cont ai ni ng r eRQEMISS005/046631

that are reactive with the 16xi me- cont ai ni ng

non-natural am no aci ds descri bed herein and can be
foré@)edbt\tvéeﬁftfﬁ@fiéce?maimlr eThisiis callédtheaoltingevoruditionsand generally

| inkages and t hus npdi f OXJ cont ?%g non- nat ur al
de@ﬁmmsébeémgbwﬁ@a% ilasitje a&’fs\f\%? X) wherei n:

each X is independently H, alkyl, substituted al kyl,

al kenyl, substituted al kenyl, aIk nyl, substituted

al kyniyl thisainkemijon elaktic deaigadfdhe h%ﬁd@‘l‘%&ﬂ)@/face to respond to

el e A RS B B R reapop tanentaty (es

weﬁra!'the Ball %h@ﬁ{;hﬂg sp‘ir%ﬁéré 14t £ eliaditasutyt to thiekelfative velocity between
substituted karyl, aral kyl substltuted ar al

the(face pndribe ball susiece: fikep ghqé)acgrrgw e pgb)x es to thg relative velocity

bet_v\%egeinttylkzenzl sgfrrfaS%%aﬁd tb%'t:fgge E\F{quggg)cgg@fﬁtlc?lly effect the friction

beisvdzst theWoeliesand Yhe reSUBING' tangEatialABrces@and MR’ )This is the core
wherein each i s independently hydrogen, alkyl,

coRGAPS Of { @Heﬁﬁmﬁ al kenyl , substituted al kenyl,
al koxy, substitut ed al koxy, aryl, substituted aryl,

het eroaryl, al karyl, substituted al karyl, aral kyl, or
s ubst To mc@cevartai&tyngeomaléa@ﬁ metiog, ihm@bbﬁ@@ﬁtl$¢%8lgned such that the

hlttip fégmy %ﬁ\@%ﬁﬂ%ﬂ&ﬁ@h@q r&gtl\gee roafvﬁgltbulﬁ‘ o‘?'?ﬁe' body of the

clubmeeejt hiyl i@ aGbysI@m trerghe Baaiasti d:mkmctloa beW/eetmme:face and the

clubaisac bah Gslastisity 6hissiub neactzoay g BgedRamseDiest tat is tailored
for%(? Bgééydé%ergéb&%é’{)ncﬂ’é}ll F eﬁ%?ﬁ'ﬁ% reéﬁbr?sré ERPBY \féﬁed depending

ragnen a Co ctor,;
onftia¢ applmatnbn fcnranktahgel,nﬁttes desup@dl ;mlmcrmel spin, the[emzstlcﬁy can be

ta'%%?“&bﬁﬁ% :ttiggez%dgp}%q? 88'88%;%?%{5‘@3@68& veFlocity vector of the ball.

Thiz |98i‘éta§éé the rélativE@PdENS! WlodityPétiveeAltAb bafl and the face and the ball
fluorophore, a netal-containing noiety, a radioacti

musgbispinymoee ranicly te mrateh @Jwghn@?@u@atuegawtﬁh yelocity before it reaches
C h ot her

tne B EcRndticH BRI eceie Bt RRARAMET LaTat i on
excitable noiety; a ligand; a photoisonerizable

t t l
e or BbAReTRG Mares oS dhe I ARG e tace Famh,plgstically mounted
su&*i ARt rﬁo@é@ton eEerhbR oTee Ball ?éhdﬂrﬁﬁg@élééﬁtﬁv&ﬁor under the impact

hai n; a car | 1 nked sugar; a redox-active agent; an
loaaim idnis Heomeisas the ralative tang@mlal welocitycheipieenl the ball 'surface and the

| abel d mi ety: a hio si cal 0 S cent
facgs gesiting T ier et BRaseas ko oo ing oA MLRRE
group; a magnetic group; an intercalating group; a
chrompphore; an energy transfer agent; a b| ol ogj cal
act i vl isiupertant tgaoagidesthe fimehistory shtne fags m'ban%werefore the
tlnienlli\%t%%B the r‘eﬁ’é’[ﬂ)é%ﬁ{;ént‘?ﬁ (Yél r\%‘é’t&r%‘ aeRMifiRg tﬁe tlme histories of
neutr apture agen tveo biotin;
thalfrictisnal farmrtmtweaa e beal suefacamndttharﬂana ané therefore the fmal ball

abzyme, an actlvated co ex activator,  avi an .
anguit yaleny xRclas (SRR satean it semgArenanos i YapGEy Y thg face relative

anti hornone, an antioxidant, an aptaner, a gui de RNA,

a saponin, a shuttle vector, a macronol ecule, a

m not ope, a receptor, a reverse mcelle, and any

conmbi nation thereof; each L is independently sel ected

fromthe group consisting of al kylene, substituted

al kyl ene, al kenyl ene, substituted al kenyl ene, -0,

-O (al kyl ene or substituted al kylene)-, -S-,

-S-(al kyl ene or substituted al kyl ene)-, -S(O kwhere k

is 1, 2, or 3, -S(O k(alkylene or substituted

al kylene)-, -C(O) -, CXC» (alkylene or substltuted

o o o L T Y 1



patents are incorporated herein by reference in their
entirety. [00540] In sone cases, a PEG term nates on

woneoemagkswi t h hydroxy or nethoxy, i.e., X is HPOT/USE®5/046631
("methoxy PEG'). Alternativély, the PEG can term nate
with a reactive group, thereby formng a bifunctional

to 8 OBy car YeVarsé of eBahyy eoasidenrsbly daring theideurtsbas ¢he impact event

active groups that are conmonl ed to reac
dramatiealivcatiestig the sepatan ball sph- st r%ferﬁmmp%’ffﬁmo consider the
inEh bl P o G 5 e AR 45, 9E0ER Spplcaton

p-ni trophenyl ester), acti vat ed esters (i ncI udi ng but
00t or A D RN ) e BT EA f e heac
elédﬁ@bllﬁF@sHiéﬁMsub?ohEé oAthe BB WRSTEIP castadsidités bétdleen the ball

react” specifically wth conpl émentary functional
sufece padghe difting isurface inducer mpvemienbindbedace relativeitarifie body of the

R g e

cthehﬁénz%tﬂb@ﬁNHeh%rWE@,fombsdhdl motitiesum the ridrhaibad ¢éangential directions

formul a by attach either directly

are gastisally 90%6@ owngﬁa@@ledd e ftessﬁﬁvveeqlﬁs%waﬁaﬁ%ﬁi%w?ed in the
folRRYiMGdekagnd de, pol ysaccharide or synthetic pol ymer

via a non-natural amno acid. Wen Y is a

hydr oxyl am ne group, then the hydroxyl am ne-cont ai ni ng

U EE@ pgggent can react wth a carbonyl- or
nyl - cont ai ni ng non-natural amno acid in a
pol ypeptide to forma PEG group linked to the

pol ypepti de via an oxinme |inka When Y is a carbo

n
or di daiislasshf syptenbe riqu\a% fgrg@sqyn.th@ face produce d¥aformat|or\ of
th%fé(‘?%r MPW\ HRORS AN RGP Hof P ttaﬁ?@n{ il %‘frlec\%rt\ th?(eWIse tangeritial
ydroxyf am ne-cont al ni ng non-natura acrd
forpeis yometptalfdee peoduzerordy Birgegtialimationlof dhe tadd‘l eThese motlons are

un@ %59@ %gﬁﬁ\fa%pdfegorxr{mg,@ﬁ | éﬁ%i@%\/\%a no&kﬁos% gs%%maté/d with global
rigll 588\ ABtlonCcsTthéheha %n@’é@tﬁ@ﬁﬁﬁéﬂt IGO0 ?ﬁé‘rer |§Qﬁt‘is M EBupling

an oxl me-contai ning non-natural amno acid in

bepuegh g narnaldefomatiorras ipasiseand tlmedangeniua{eieformatlon and loading.
t. v, me |inkage. Exanpl es of
Th@oéa/%gegrﬁ”%?gld fg}&alinﬁ;% g%%ll tions, purification nmethods

and reagents are described throughout this

speci fi cat| on and the acconpanyi ng Fi gures.

exanpl' he-fesion op this &rnesof sysiemes %né@nsepf{ua«Hy in FIG. 1, the club
e IRy sk, Y S o R S A A rABRke response of
the elagdmad gsystemrunger the iransverseiloadsyamd thendesigalis greatly simplified.

g BB RS s S PP BB deh ol Sand so the
avaiauie fereat aind regulliag deddimidtiond ofiRe 89st@nPehN beRbwee all stiffnesses
wi th a carbonyl -contai ning PEG reagentto torma new

bethg 9 ont ai mg non-natural amino acid pol ypeptide
linked to a PEG group. And FIG 10 presents one
exanpl e of the reaction of a hydroxyl am ne-contai ni ng
non-natural am no acid pol ypeptide with a
car bonyl cont ai ni ng PEG reagent to form an
oxi me-cont ai ni ng non-natural am no acid pol ypeptide
linked to a PEG group. [00542] By way of exanple only
and not as a limtation on the types or classes of PEG
reagents that may be used with the conpositions,
nmet hods, techni ques and strategies described herein,
FIG 11 presents further illustrative exanples of
hydr oxyl am ne- cont ai ni ng PEG reagents that can react
W th carbonyl -contai ni ng non-natural am no acid
pol ypepti des to form oxi me-contai ni ng non-natura
am no acid polypeptides linked to the PEG group, as
mell as exanples of carbonyl contalnlng PEG reagents

o, oy oy o e



functional group, or a leaving group that can be the

sane or different as X. R can be, for exanple, a
woummtocersal group sel ected fromthe group consPeTiUSENI6N46631

hydr oxyl, protected hydroxy, alkoxyl,

N- hydr oxysucci ni m dyl ester, 1- benzotriazolyl ester,
COan%proxysuccininidyl carbonate, 1-benzotriazolyl

carbonate, acetal, al dehyde, al dehyde hydrates,

al kenyl, acrylate, nethacrylate, acrylam de, active

sul f .am e ,

L g, BRI BRI BT S of o fco
is cpuplb_elcswﬂl thatr Myéllforcmsl poducobytmadreral iasﬂttmmgmmd@‘prmation of
the&?%%“%ﬂﬁd]o\ﬁ@g R aaay e Boiah bl ting sutace. By appropriate

' d
cedtEpte, JIRH 8475y, (GPUAYSE 070G AP Sekhga0 1 o, 2o
3), thismeoupling cqp be anadetooproduee vaded transiergeanotigroapthe face under

i R B bR e, AR 68 s

dependittg 6Athe/ it Wﬁd@étﬁ)poﬁts(l armie @lds’u@éll\} wllﬁréwvansverse motlon can be
non-natural am no acid pol ypeptide is reacted

Wi t
useg to dictaie e relatwpeslldg;g)qptlﬁa\heﬁge@w%mq 3l the ball and increase
an é(gérg E%Blnﬂﬁ tgégéjgﬁ conditions suitable for the

orna I'I'A ﬁonn I'mer oxi me-cont ai ni ng

non- natural am no acid pol ypept| des The nmet hod

resented in the-figure is not |lim
Car bl coBRing FamyTian &l GFet UaRIAJ @ dPaIogeY sugelinag wide range
of W%Iﬁ%éﬁh@ﬁé%qu Bt SRBE ﬁ‘\é‘\‘él% r*ﬁbilHH&lb%’ ?‘%@énce up or down the

1 nkers € non-natu am no acl
clulp)ugarnee easiit @@mr@lledmesuﬁmgno @pmdlea’ange ocf a@ab\vearr@ftlons between the

fao BB 02 P RAGRIE Wi EAch ot B .. Fage sappling can be used

to credte tapbpmwmhbl bl nuil vkethedlyalbssih] OEindreaseahe dallispin as described
.l tiple oxime groups, or the non-natural am no acid
in theyfq) g‘ﬂ'ﬂgéécl%}? further contain a hydroxyl am ne group
that is capable of undergoing a reaction with a
car bonyl -contai ning nmultifunctional |inker group to
PreferredEmbodiment ner |inked by a structure contai ni ng
mul tiple oxime groups. O course, the hononul tinmer nmay
be a honodi ner, a honotrinmer or a honotetranmer.
[ 00583he Péi:lfl@fﬁnéth@a iNdSapparatus oF hehieving tReRffeti ddgtdibed above
exanpl e of the use of a heterofunctional "|inker group
congists @f tciibheadrasumprigechef @ facgpris adedy whergii the faee is supported on
e f 0
clastEAbuAtn ¥ ndmBePBIBA IR coifyiaEioRes Gt inRaftinsre is relative
mofiord beiwseem ﬂnerhnmagtwrfao@r(%cwbnd rthe Ibpdyauenatthe alastititp of the

supﬁgi:\tgn ne%mfiq%a ge%%Llpged q(;'rgglarri] @,lé)sttlré%%ntnggt%n gcfatween a
bacRplaté %\}Hldh Fﬁ%dés"!ﬂetﬁ@eﬂ%é%lﬂ)h@%%&?léﬁ?ﬁm HdtkslR of the supports

exanp resented in this figure, l'i nker group

andctbﬁttzaqk@ the &aes, d"AGSh?(ﬁf@)@AI ahe @ypgptta s8N bsyscrewed, welded,

pree G0t pEMs SfigbhB i bBT Heboch SRR 4T B FeBS T sueh & way

thattthey raeaccldsety wiecharichllykeupled! n the preferrgd emmidahehhme support is
non- nat ur i d pol ypeptide |s a
elagigi and baﬁ?ow aawma)fhu%aﬁlnereas tharpassiblityol tf%}éfﬁlﬂ@ damping in the
attached to a linker with an avail abl e hydroxylanlne
group. This latter group can further react wth
anot her carbonyl or dicarbonyl containing non-natura
am no -acid pol ypeptide to forma bifunctiona
het er odi mer of oxi ne-contai ni ng non-natural am no acid
pol ypepti des. O course, the functional groups on the
i nker do not have to be identical, nor do they have
to be hydroxyl am ne groups. Using the chenistry
detail ed throughout this specification, one of skil
|n the art could de3|gn a Ilnker |n mhlch at Ieast one

L, .



reconbi nant erythropoietin by spray drying. [00622]

The pharnaceuti cal conpositions described herein may
woanricsxs1a pharmaceutically acceptabl e carri ePCT/US2005/046631

exci pient or stabilizer. PHarmaceutically acceptable

carriers are determned in part by the particular
inteopasctiorbetisangthedata iast ¢he Bodpso aehievasiebirabliedfeel in the club

g@rticular nmet hod used to admi nister the conposition.
Cdecordingly, there is a wide variety of suitable

formul ati ons of pharmaceutical conpositions (including

opti onal pharnmaceutically acceptable carriers,

exci pQnetpnssible Sombiof theesupparbas daecnikad akaver isla serigsoof beams, ribs

or {58 BpPBER thedace Ffke 1% pROvBRIRCHER® TrrdtRBeLR o be
distisLited actdsseheffad¥ euﬂa@er to ﬂ&lrlﬁﬁtrﬁﬂ@bb rﬁdtrdrﬁmr'i imp¥ctias shown in

Mack Publishi ng Conmp a); Hoover ,
FiGem Age on' Forinslenge daey e%nl be Idrputed twenfﬁswﬂheeﬁmﬁ@,normal

oy, 05 the EEENSH Aoty AT iy ¥ recve nomna
stifeedeecas a Nrrmt‘mrch‘ thal. rMpacﬂJ@éél;orauﬁthBhﬂuhaEeuhstarice making the face

act?{q‘trg%-efpjﬁ @or\we %ﬁ# g@%%rpg(ri eéerr St ems|h aé(a){'PQbB@ supports can be

arr@ﬁgéd % alldw %'nHP'ﬁe festrér%?étﬂimbf‘ﬂresfé% 'M‘fi‘rbetengentral direction as

sphate, borate, PES, citrate, I mdazo
SWEN@@?EUﬁaZe and ot her organic acids; antioxidants
including but not- limted to, ascorbi c acid; | ow
nmol ecul ar wei ght pol ypepti des includi ng but not

I'i m t Fte beatrim sibsl @gostdean bealignéd sodbatihel;major axis is parallel to
pr.ot ej ns, .includi E%lpbm not limted to, serum al bum n

theydiregtion of §he NRRIALEIRASS f9Ta8s, Rir% i thisccassi thiage sormal forces are
t I
tak'gméﬁécr)‘éiggt?/ dt‘gn!él s! dls'n%ﬂctﬁ?n \foeirse’ﬂhn?%étgl‘)t&é)érefrﬁ télgé’ﬁ‘ﬁ'r bending of the
supgﬂartsafﬁl@eZ) abpthisagdmiéguratiori thienelastic sUppmes mrthe uncoupled class and

hi sti di ne, derj vat,i ves oni ne t r.. .
ol thireB s SRR HUPS SbbSaedRriersh deiaRs: il his type of support,
thecss iy Sifiess of tﬁé'é&@PBﬁs Reh Befailbted é@é"r #hat the tangential motion of
trehal ose, sucrose ucose, mannose, or
thedRee actsig %rtj\ﬁrtl@creﬁee eadegrasse thetailispin esrvwlgbe Eeseribed below.
di valent netal ions including but not limted to,
zinc, cobalt, or copper; sugar al cohols including but
not | Aliemetely the n'aa]or axas can be slighth) tlltaﬁfrd)mftheerTrmal direction so as
rions i mted to, sod

to SR RePa ANt tangeRtaLiices Hofbianag Ibats Aathe SHpper as well as
ber‘id?n%';r \Wé?fé( TRis (APl BriRMtdidn %%%rb) ,H;Efg?%at 3 dzg"\fé%as% coupling

ysorbate 80) and Tween
betwaerv‘ﬁce setmgl I@adlng and fasetangéetial enakign. i e ddgregp ofitilt of the

supga%ttrtén%rig {h%dd é)cérof\% t@%ﬂ)& 6'9#) %Hé‘:(gcpr'&sc ﬁ%@'beé{epggéhéﬁforggg)elastrc

coupirnBEHéttwléelm tiférfa?:esamd s ﬁd)ﬁamd\bebh?ef@md@r?ﬂ;{t?g b!le%rrable face
re no i m ol yethers based upon poly(e ene
moBaabRderRds adnGnks Bastiauier ok ited RypesTEs Shawdnormal force to
: )

crebteea lar?ﬁ ?ﬁi{@a}? F@tsongéltﬁg H%%Bf;r&lﬁ’ét grégt).(rpgr tﬂ@ Supports. This can be
use( EPE@ tleCacedn the partmulmttangentraé déettiorPEDoRiY RESOreturn to its

and PPO PEO PPO are commercially avail abl e under the

trade nanes PluronicsTM R-PluronicsTM Tetroni csTM

and R-Tetroni csTM ( BASF Wandotte Corp., Wandotte,

Mch.) and are further described in U S. Pat. No.

4,820,352 incorporated herein in its entirety by

reference. Ot her ethylenel/pol ypropyl ene bl ock polyners

may be suitable surfactants. A surfactant or a

conmbi nation of surfactants nay be used to stabilize

PEGyl at ed non-natural am no acid pol ypepti des agai nst

one or nore stresses including but not limted to

stress that results from agitation. Sonme of the above

nmay be referred to as buI ki ng agents." Sorre nmay aI SO
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pol ypeptides to other nol ecules. In another enbodi ment
are nol ecular linkers (bi- and nmulti-functional) that
woanméewe92ised t o connect oxime- or PCT/US2005/046631
hydr oxyl am ne- cont ai ni ng n@®-natural am no acid
pol ypeptides to other nol ecules. In another enbodi ment
orighral canditionllocationdorardtheyénd ohthe mimt eventnalhis @an be important for
amn cid pol peptlg%s conprise Fetone and/ or an
taiigr @éﬁ%@é%ﬂ ééﬂ%l%ﬁﬂd o edﬁ"%?b@&?%\ﬁ eﬁhf‘PT’T‘% RECeEmare lower.
oxi me- or hydroxyl am ne-contai ni ng non-natural am no

aci d pol ypeptide, the nolecular |inker contains a
car bohybnemaiitastation/of thesuppatt, thecindividuad suppaitsiconsiat of beams

attpEhed f nGHIRE HHeRG Rre drifie e 0 the Bodl. SEASD oD

In further or additional enbodi nents, the
hydr oxyl am ne-substituted |inker nol ecul es are

hy dr okythenprieferses emhagineenias §b¢>ww|@m£g| JapH 4, tirgnp is a baseline
o %{%%ﬁ f d'1 'Em!
Seénb |Bment§ eorgatﬁ blé Hﬁ%rstﬂf i Car ony su%g? |°tf3t0r8m (in the range

frolémmke tbo 4whm) lﬂlgaztsalmws foaakliarg,d off eenter hllt withlout Sné‘ face tilting and
car bonyl - substit ute et ne glyc, . .
cofagker MESTRBCE dSsuds: 1 HaReT aiStiBRPRRRUTY ohintigkiusiog mechanical
stoﬁé%?ﬂwe’%'cé“rﬂbﬁéw il SAPIRS ta J@érﬂ‘%{ dﬁéﬁt%@@tﬁe%rhhal directions (or

roteins ymers an ecul es
both)rsorasy todimi daee deﬂegtlonambslﬁrmﬂlat thenelastic mounts will see during

R A AR P o R e FA T o st Hero
theujpadingeis fai ﬁothbeGDmﬂdr?;g? E?g?agl?lnt?]%geangllal and more like (4000 N/

aonyl - cont ai ni n
40§9?\3ﬂgﬂ?% geuld qi,%maggglpq MRYNGs #de mationig @ot constrained.
honmo-nmul ti neri zati on of the carbonyl- or
di car bonyl cont ai ni ng non-natural am no acid
pol yphpthiederefémed enttioeiment) tive elastic mdunts can be arranged in two rows

o BPBEATTPAGTS T e S TR ek S o
arrdhgameanyt tvi® fdvas, A %ldéPSQﬁ)‘H ﬁ‘éqdléé‘ Ts) rn%n"(@fﬂ?rl%ﬁq{htol? $he support in a

safe or equival ent groups on all termni so t
40//5@aétppdﬂ qtipramow) ageshayn hydkGsc 8- Wb@cﬂitoavmthegmounts to be

e & o BBkt o PR Sorbt ol Bt Mg aranged such

that yierexyd Wdibec2-20nhei anitgom e, FRAUZ-20 ram wsits2gmd 1-10 mm unit on the

olyg tide. In further enbodi nents, the

PryuReerLtheifase. Tha alasts-sinrort madules canpealiowed to butt up
di PaT=Yegy)

agéﬁgﬂ%@;‘c‘ﬁ"ﬁ%a&“ﬁ?’?ﬁzﬁfm R R0 ihg HBndBY ¥ B nousandiths
of amingh4bInyinboizer rubltinguri no aci ds that allows the

non-natural amno acid to react selectively with the

hydr oxyl am ne-substituted |inker nolecules. In a

further enbodi nent, the sidechain of the non-natura

am no acid has a chem stry orthogonal to those of the

natural l y-occurring am no acids that allows the

non-natural am no acid to react selectively with the

car bonyl - or dicarbonyl -substituted |inker nolecul es.

In a further enbodi nent, the sidechain of the

non-natural am no acid conprises an

el ectrophil e-contai ning noi ety that reactssel ectively

wi th the hydroxyl am ne-containing |inker nolecule; in

a further enbodi nent, the el ectrophile-containing

noi ety on the sidechain of the non-natural am no acid

can undergo nucl eophilic attack by the

hydr oxyl am necontai ning |inker nolecule to generate an

oxi me-derivatized protein. In a further aspect rel ated

to the enbodi nents described in this paragraph are the

i nked "nodi fied or unnodi fied" non-natural am no acid

pol ypeptides that result fromthe reaction of the

Ilnker nDIecuIe mnth the non- natural anino acid

. o — . Y T LT N Y T



to produce an excited state product (3-am norhthal ate,

3-APA). [0061] The term "chronophore," as used herein,
woebwrso2so a nol ecul e whi ch absorbs |ight of vPeThiS2005/046631

wavel engt hs, UV wavel engt h221or | R wavel engths. [0062]

The term "cofactor,” as used herein, refers to an atom

or nol ecule essential for the action of a |large

i ncl udF, but are not limted to,
R\ pRLIlBPot ei NS, or some ot her

factor necessary tor the activity of enzynes. Exanples
i ncl ude, hene in henogl obin, magnesi umin chl orophyl |,
and nietthb prefwre‘doembodmntsthe[ @lagit) mogot oiadiutes (EMBI) consist of

tordf BendiRaRems Srbhded b5 So0ed HedrPEBGHEEs s EiGs. 5 and 6.
In thidttfafdernéitorfaehd @f BQéh @ﬂthé 6gtel two Behﬁ% s connected to the body
transformati on of unf ol or ITTE‘FO per ed

bagkingcslvesra.o They pejest baiwéherbe ag|s&ryc¥ts9 ta@ycqnection stage. The

corERABh SR otg s ltpBll pip e Bl il Sl bany i attache
on one slte. tBacmﬂsmm\etcomeoﬁom Bfagaineeupporteu tbyrtawol yedms dgtimetrically, it

preﬁaeﬁ%ig @%@%‘5@@&%@& er l y : Ol %g{ﬁgﬂlgx i{q"c&gﬁf deflections are
borﬁ%ﬁ’(félr ti\}tHe@ééan?hB(?ﬁﬁ’é}t aI %%Hptaﬂé fhe Erﬁﬁgélt]loafds in

rrparl son w ndow as use ereln, ers a seg nment
cor@preaa@nomblle)thecwter beams tpkethe maﬂwdmtabloedﬁpart@'lsaon Both sets

of BEFIGE 1 550" 6F TERFRR B LBeRRNE BB a8l ertre
modyitiigaligiiedititee.nobwahdirestiorofd Mﬁp@&ﬂbédmgs It 6&h bdeilted as
but are not limted to a consi sti ng

grou
desgiBgd F’E@V'PHS%(B%&feﬁi@@f‘s@aﬁmlﬁ’émumﬂdt%UPDQKEF@@M% The central beam

s coficH O nabrrSaes s o ARG i s

elastwcrhnos'etmmm“nhml e)denqimlas Reprisniistic extrlgion ypa mhnedmn
perS IRl Br & it Pedmitrlnd hadicias Shoth if FiGea. My modules can be
maf@agtipbd 3nd m’@ty‘éﬁ é%tﬂldeﬂﬂbﬂ@tf%cdéb%ndiﬁq 8A¥hé beSiredModularity and
way of exanple only, such sequences include
desigd) $tiffnassesi des with nucl eoti des being the
correspondi ng sequential units. Methods of alignnment
of sequences for conparison are well-known in the art.
Opt i rﬂa‘ie deslgnmérline elbsﬂesuppoﬂlsntﬁdlne glmiﬁip.‘Jerlidbeﬁa’m)hm@:w|dea1 design
i.n ut not limted to the | oca
norighd é flj@? ﬁf& OQFrPPHp'&ﬁIdS iigess katich thet the degjred motion is
iRkt 0
ac o#."i“‘?ﬁo#%d‘%é@@ o e Bl %‘f’es%!‘bﬁd below) must
be met with,a bxstetnethQEHteets ther criteria lfar sttuctured hbeigrity UPeler that loading.

Thef % s BB Dl lake B nee chih ol bermaenen G fgrmation or

buckiBR?, TREIEEIgh prléé&%d iATFIGEE83H 6 hdehs tHiseCaEHA.
Genetics Software Package, Genetics Conputer G oup,

575 Science Dr., Mdison, W), or by nmanual alignnent
and vi sual inspection (see, e.g., Ausubel et al.
Current Protocols in Ml ecular Biology (1995

suppl enent)). [0065] By way of exanple, an algorithm
whi ch may be used to determ ne percent sequence
identity and sequence simlarity are the BLAST and
BLAST 2.0 al gorithnms, which are described in Altschul
et al. (1997) Nuc. Acids Res. 25:3389-3402, and
Altschul et al. (1990) J. Mdl. Biol. 215:403-410,
respectively. Software for perform ng BLAST anal yses
is publicly avail able through the National Center for
Bi ot echnol ogy Information. The BLAST al gorithm
paraneters W T, and X determ ne the sensitivity and
speed of the alignnment. The BLASTN program (for

nucl eoti de sequences) uses as defaults a wordl ength
(Vv of 11 an expectatlon (E) or 10 NtS hh 4 and a




[00116] The term "photocaged noiety," as used herein,
refers to a group which, upon illumnation at certain

woavwsleygt hs, coval ently or non-coval ently bi n#eTaISE®E/046631
ions or nolecules. [00117] 2Zhe term "phot ocl eavabl e
group,” as used herein, refers to a group which breaks
upon exposure to Ilght [00118] The term

"ph g ! d h fers t
compod T8 Gt P T s of ek The HEBFUTER ther s as a target
tanifenéiBl stmiss D244 NemhHimin 918F (2050PNIARLHENVSS AT |ér@°cm a

coval ent or non-covalent |inkage with two or nore
angeebinves@ anoeblighsdifnessef @39 Nenm{o 1)(236@ N/emper 96 mm

eng S ERHTCA ARG b e et Ot irbes SR abmimm or

(205000 Nﬁmm SEI88 infn fewgm)t Or apptdxﬁﬁateﬂ@%@)@}hér fmgteﬁt’ ahstiffness. The

k | " ,
de$'8ﬂél§r %’%’crvgggﬁ%h eﬂcﬂ Vﬁﬂf‘?'@t%?%f’ﬁgﬂ S%M/m@nmgn&%1 0000 N/mm
perp@é Yﬁ%‘nhéh@'ﬂ? of %1?68 §’1x Ydh‘“g'eH%ln itk ‘ﬂtleé’é 51:&%9?8 si&Ses, under a

| ene ol ypropyl ene
90@@/2@!&“}“@%1@(@%513] aaddanlgerntlab)t thﬁedeﬂé:ﬁmmf theBsM is (0.042mm

0 XGRS P Ao ool BT . 5. The normal
dispriceaiatitiio guie eaiaill e foﬁﬁbwﬁgmhbﬁﬁﬂ sHfriesl ofise deS|gn while the
Derivatives for Bionedical E)wécatl ons" (2001).

tanggptigh displaggpmenb Hnger thecaiiass rZQQ%\bIOPQtlﬁ@lmpéﬂ ymm
have average nol ecul ar wei ghts between about 0.1 kDa
to about 100 kDa. By way of exanple, such polyneric
pol yeTherchabienyge of ihistesign ag toaachienas tHesel dl&stid sonstants in a

st T e PUskA N of e REGBR HipCiRgOb e sl AURRSL Module was Ti-
4All@\9 n@éteﬂﬁﬂfo?@l@%g)ﬂ@@e&ﬁ@ s%n%ﬂhgﬁg{o %gﬂ%/égkigs%é%%éldtﬂbf Rfiterials such

00 Da, 9
as s@ed)ooalbarnatgtltamwmlloys cool mausé&s, UbdebapmbinagtDtorBegl and

B e RN T

below(Be yield s%re@@@onﬂhe rﬁaﬂ#&l D a@dn@&@t@@treés QHQIyQQ; the elastic support
mo@dpe &%bﬁw 8 000 Da, 1,000 900
566 @&Igwowswhbgcmg @‘ots inAer Q@lgnmamder the

cotet ek pTy IS Sl 1, TS Bl o

design ¢burklingiioad/rmeakdpadhis 316 ferdhisadesign.gThustthé heodule meets the

e o R T e G P

bet ween about 1,000 Da and 40,000 Da. In sone
enbodinments, the nol ecul ar weight of the polyner is
bet weBhe REBEred noufaatusing processasmre EBM ¢electro discharge

ma@ﬁfﬁ&@ggﬁ@h ?ﬂd%gd ggb‘s%alﬂg s@"‘%}%&gﬂ th%ﬁt‘%ﬁ{%@?%acﬁmmg or forming

proeassas, senh as plimgeBDM,atduld eee.lsgljxasdbhgmﬂ theylpﬁodtﬁ;e&parts of the

reasAf R hrendh mesaaade FGs ot 1hasoe eyersiglopth, front
(faoég%”baﬂ;ﬁga d@?@n sltagjl)ugfo ‘i‘% cr)tgﬁtb%ﬁ@% tbtdg‘g? o rﬁlgroe%%lged length in
modhsles b 2@me mm engthmraregdio (woapwsmrote foas oﬁfheDdOb This

0,0 5,000,.Da, 30,00
allogfy trasialih pftne 3o R B cidlsanip BiaRLetrgss e tianodias altemate

Da, 8,000 Da, 7,000 Da, 6,000 Da, 5,000 Da, 4,000 Da,
3,000 Da, 2,000 Da, and 1,000 Da. In sone enbodinents,
t he nol ecul ar wei ght of the branched chain PEG is
bet ween about 1,000 Da and 50,000 Da. In sone
enbodi nents, the nol ecul ar wei ght of the branched
chain PEGis between about 1,000 Da and 40,000 Da. In
sone enbodi nents, the nol ecul ar wei ght of the branched
chain PEG is between about 5,000 Da and 40,000 Da. In
sonme enbodi nents, the nol ecul ar wei ght of the branched
chaln PEG S betmeen about 5 OOO Da and 20 000 Da.
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i ncorporated into any of the nethods, conpositions,

techni ques and strategi es for making, purifying,
wohere®6921 i zi ng, and usi ng non-natural am no aeCudaIS2005/046631

non- nat ural am no aci d pol y23epti des and nodi fi ed

non-natural am no aci d pol ypepti des descri bed herein.

tanh@RfdIdirectibns. BirPtressrekeni ddsigh, ithéifaece mass-is mia gnams The

exanpl es of additives that can be used to

ARG fiency of th
stifinegses werechesemas abovesush Hatdhadirstnatyral fa g 5%ﬁ1lbency ofthe
facB 3hafE s 4Rt iala MRG0 B AIFRBOR CE ML Aot B08AL TP precise
tunirg sgreftiordissdedchibéd Deldw @ the sectiserarstangieotialsiifiness tuning
non-limting exanples of the post-translational
CONgRnS: cati on of oxi mecont ai ni ng non-natural am no acid
pol ypeptides w th carbonyl -containing reagents to form
nodi fi ed oxi mecont ai ni ng non-natural am no acid

pol ypApritidalelesenhohthe prefarred desipnds the qttzpﬂrgg@tgthe@@gen the body

vl S 8 HASEURER i B Ul e (5p. i orcerto

achig¥e fith d@s‘,l?m bldstig.conBar ¢érethe ZystEm, ahhérelsalm be no extra compliance at
non- natural am no acids, non-nat u[;f ani no

thejbleinsgsingdueeminabaiM pBd theyfaceand the Bertho §,|r@pl|es that the fits
mug%éf rt’i { &?&tﬁﬂgcﬂdnﬁﬁﬁ il @b&y) [ idErel 'o@w«i'l&d ogether so that the

ese s an stratrve, non-lI'imting exa
syab@mtadts asd MItan;n@IodywdtH ilttlaplamomddltlonal compllance at the joint. Inthe

d t t I id .
prefyr apntRuBent B Sieayr 2eam af Rk SMe e isiansa it wedge
shéﬁédj ddRsits| wmcw ﬂﬂm ebﬂssmﬁ@wt@hmgrgra@e@ml the face and backing
ol ypepti des. Such non-natural am no acid P eptid
strypiyirebeA psess sertion afribe facs, &S ansk kodinmosnting & ruGLUrs is shown in
FIGE NP8 1 é?\%q\gotﬁ' tt{/\f&n@ldetaerfm EEWs %@%éﬂ 5??!%9&1?&1‘5&% to the backing
neki ng, puritying, aracteri zing, and

strmm?renatﬁdlﬂ? faael gﬂmagt?ﬁacgemnrwé hekl pama‘rmm? lwith epoxy or simple
ol ypepti des and podi fied non-natur anj no .aci
setp%ﬂr%&& PERIQaq theinterérce petuesn the §M] rﬁ e fage Bnd body.
presents illustrative, non-li mt| ng exanpl es of
PEG cont ai ni ng reagents that can be used to nodify
non- ndheE8Mshave mamjstnud:tymmﬁ vrRbletHickness along their length
PEG nt ai.ni.n ed non amn
desjaion ShiTHBLES thsoitasas 6154 bgmsldidd e kAR Bus, This feature
thirothel béﬂrﬁln@gr thelnpéritfe Bhd tMeksnEtHRes bbthef ends. This type of thickness
PEG- cont ai ni %reagents that can be used to nodify
varigsiends appEeprigie e baams wileygeipgithisdype of piation, i.e., a classical sliding-

slidi rggﬁgpe&[ ﬁdd]Hd%gY 8§§J}|ﬂ? M @‘r‘?c%ﬁgglgg g%ﬂé@ljiaonrﬁé? A8 efeisbnly sliding

tramglaticn rraihevtengemal Idingictiomg Irethistyipe affmotien thenpdradsbendihg stress is

borf P IBa A RLATUS SRR AHaNae: & 0% insepes e SRt diim center can
theF’&@ré.c Béttlfﬂhﬂéa' %mdéxitsﬂﬁa'téﬂﬁﬂi’s Oy -ligAtY siles8dd.NAs akidilional design
pept i [00180] FIG 14 presents an

fea?ulreasthea‘apw tapered lnﬁhuvm@sgicaaﬂow for additionslplearanee between the

| t

o 8 DR TGRS BRCROE Rl g G200 S iR ¥ proommacat
highlyr eedeintsic sidta iwherg the xiormaal lokéd ane takent far flormethienocations of the two

aci d pol ypeptides. [00181] FIG 15 presents an

illustrative, non-limting exanple of the synthesis of

a car bamat e- based PECGcont ai ni ng reagent that can be

used to nodify non-natural am no acid pol ypeptides to

form PEG cont ai ni ng, oxi nelinked non-natural am no

acid pol ypeptides. [00182] FIG 16 presents

illustrative, non-limting exanples of the synthesis

of sinple PEG containing reagents that can be used to

nodi fy non-natural am no acid pol ypeptides to form

PEG cont ai ni ng, oxi ne-linked non-natural am no acid

pol ypeptides.[00183] FIG 17 presents illustrative,

non- I | mti ng exan‘pl es of br anched PEC-} cont al n| ng

o oy " e



noi ety; a radioactive noiety; a novel functiona

group; a group that covalently or noncoval ently
wonvwriaetss Wit h ot her nol ecul es; a phot ocaged ROTAISYN05/046631

an actinic radiation excitale noiety; a ligand; a

phot oi soneri zabl e noiety; biotin; a biotin anal ogue; a
ESTPHELY. I Sriiric edabeRVoariiléVBred ofsiThé 8hb ESM rows and

cl eavabl e group; a photocl eavabl e group; an el ongated
appears sighihnsofierdnithe mormalkditeaiionar : a redox- acti ve

agent; an amno thioacid; a toxic noiety; an

i sotopically | abel ed nniety; a bi ophysical probe; a

phos phothegreferregt emtnpd'memehé Ibackingsstaurcturgris vpry stiff and provides

el ect.r on, dens netic up; an. .
it e ioRAL ee R iacs 5 the SYRTRERo Grosaral A1b natBing))y 2Ry wide at base x
4. O%ﬁrnhlgh%sbédﬂéwbéﬂééh REENQ r@%rﬁrovﬁehrﬂfﬂﬁéﬁﬁéés It should be
| abel ;” a small nolecule; an inhibitory Tibonucleic
no@dutbat @oma@omwanaetaadalscaba cesionedéal indbe mackiag/support
uant dot

strfihis Bl 6 o HoPip Ping SRR B b itteg Tocp g flexype elastic tailoring

SO ﬁsatltw@tcﬁﬁl Wn%aét‘fdiﬂy\!@bpthe Sptithaaluén Fafdlly it e pissent design
can, an al er an, an ang lostatin, an ant 1 hor none

2. 1érmah@f gste frside raﬁtlglppamfaca gl Qﬁetqlmteobbgfap% ﬁpntacals made
t%télétnt of e
be recep b g O\O?%'I é’é&rg?se m ggM gl,%jlgﬁ%leg cor% na%l{i’r%structure. This is
detemarrmif by he2diout widrindhe banhnglsrmm:twet he non- nat ur al
am no acids, non-natural am no acid pol ypepti des,
i nkers and reagents descri bed herein, including
Pufteragipiéatioh Formulas (1)-(XXXI 1) are stable in
aqueous solution under mldly acidic conditions
(including but not Iimted to pH 2 to 8). In other

one. st 13y Ao RATH AR RECRR BrefeiRb sk to aive the bail

as atdohdopspihss pogsible Gafergnideanss tiss poiter faee amd it iBarivaitageous to

weeks ungder ml d conditigns. In other
ml@mﬁhgéﬁ?tgncgglgﬁty t@@ﬁ%?ﬁl?%ﬂ%s kefera tt sarts togollat | east 5

days under mldly acidic conditions. [00245] In

anot her aspect of the conpositions, nethods,
Driver Awiplicgtionnd st rat egi es described herein are nethods

for studyi ng or using any of the aforenentioned

“modi fied or unnodi fied® non-natural am no acid

POl Y PiRRdriviRFit id REGWH G6ltHd A ithatithe ke§ 36 Hdreading WMl fRdht distance and

exanpl e only, are therapeutic, diagnostic,
redysingy Clpgs sanoe Hiavet ini high velositgimpaciscanarips ds tagkeduce ball topspin to

duct
VR SHEPT ithe FREVB BBRES G ener 11 1roma

pol ypepti de conpr|3|ng a "nodified or unnodified"

I,\‘on@n anéU£gl 3@&1& aci d poI ypeptide or protein. ///.
i ral am no acids in polypeptides
[ 00246] The net hods and conpositions described herein
i nclude incorporation of one or nore non-natural am no

aci ddnithissegtipola/megel ive sindation ofrihecimpact betweean an elastic

dofgih s ol S ¥1 BieeClfeR Blesboly Pl ¥ iportigptueen the
facefantlhlae boty wﬂbbecttesci'béd; Taes duomethy fordbe byodellid sitown
‘conse vat #Fstltutlons |ncludlgﬂ]but not .
schertcaly FIG B f hesysien RousistsRiisaversticapTnaneats icluging an
non- natural or natural hydrophobic am no acids, bul ky
am no acids with non-natural or natural bul ky am no
acids, hydrophilic amno acids with non-natural or
nat ural hydrophilic am no acids) and/or inserting the
non-natural amno acid in a location that is not
required for activity. [00247] A variety of
bi ochem cal and structural approaches can be enpl oyed
to select the desired sites for substitution with a
non-natural amino acid within the polypeptide. Any
p03|t|on of the polypeptlde chaln |s SU|tabIe for

. o - o
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het eroaryl ene, substituted heteroaryl ene, alkarylene,

substituted al karyl ene, aral kyl ene, or substituted
wanealskogdmne; B is optional, and when present i BC®US2005/046631

I i nker sel ected fromthe gr2Sup consisting of |ower

al kyl ene, substituted | ower al kyl ene, | ower

elaQﬂld@éWI'nmtaétl«Wﬁﬁ htrigicefadeyBsticilly suppened ohadgid clubhead body free

het er o substituted | ower hetero Ik | ene
to rotgte gpa %wiatg,m $p8cq.| Astfagthg qwblgeﬁg; y is represented by a full 6
dof (§‘tf(a%|é‘t|bﬁ%o°3 r%t‘é%?r}j @Eﬁ%dﬁ'\b%bﬁ? %ponds%?éf@@%%ﬁo&ced on it

e or substitut
thrcajgcherwast;c sur(r:@rts for ﬂﬁf@p@ ,Thedaco)irtyrn is responding to both the

supp%g}rc%glq{ﬁ gﬁg c%lrnta}ﬂ tﬁ'\ ti'%:béeg glh(%l enein FIG Eé %e face is allowed to

mové\Bs a r(%b ‘bbb?ri@laﬂ’ K/ewmé bl‘uﬁhégd Moy i i nermal and transverse
N(R)-, -CON(R)-(al kyl ene or “subst it uted

dIrQﬂtIQ 0% eglative to ‘dg\f@gey\ormabg;qum (Hhe plastieityoef the supports is

oI SRR el A M

N(R)C(O)“(R) N(RT%R’C§S%\I-N(R)C(R)’:|(I\I-RN)(§()O)
[Xné(NfQ’){kwKﬁ (’B&PHF@  and -O(R)2-N(R)-N(R ) -,
where each R is |ndependently H, al kyl, or

substituted alkyl; Ris H alkyl, substituted al kyl,
cycloal kyl, or substituted cycloalkyl; Rl is H an

ol v UpeREs s pBf s letnf o ¥ B3 Sldvertp the bagy ars the
tanmmtatademgmf o fa€s rdlativeiothesody, FRRY theaisrhdi foreé on the face
ol eotide;with a proviso that when Ais
cau§Ra by BB Pact s thesianootial fores OnEnTane asusedpy ell impact, and
the B Bref e (ePpEC AN comel e oL RSt K o frog Pipfort
may be in the formof a salt or may be incorporated

ool y A0edral aS Bhaly Rsh b Lol baad Bhipegied head speed

whlmébmbé%ﬁ%bﬁid& Qathl thie 92flidd tﬁ@ cllﬁts}%%oéd\}d?\cégd "I"H%Qrﬂodel considers

am no aci ds havi ngi the structure of For
confaet faraes in theaneinmal apditangential iditectienswhete the)‘langleetlal direction is

e 49 65040 Bl SRS SR (UL S by i

clubdneiad rwleelktmlionsoam geCiﬁtge)eaisMéIFae Ihegé@hgtrytoemé ga/mer The ball starts
initiaﬁﬁ/@{rggt r¥d &neghofmq{iw_g@gw 9,%5 533 §$ﬁg§q%@ﬁ{r{@f’g’g% ?orces‘ induce velocity
to tHd lsanl k

0 A @(Beénd spﬂéﬁout‘fﬁ@t‘@ aﬂ cl)m esélbl&%a)d I%Q@S?r& rBodeIed using

Kyl ene or substituted a kyI
acceled @jszo-elagjiciy. nadelsl antea single bempressmmh aiddd repedsentation of ball

dynafﬁ%‘%) The %Qa)el ré b ltg Esfe:terilu g{q lﬁtegrgec‘jﬂlé@ngﬁfé&h initial conditions
consiXird bK Ba)) and h@@d’(\B’ldCltlésaéﬂfd’ bﬁ)@ﬁt(aﬁbn§ UPRBItiNé Bfbtory resulting from

al k I % , kyl ene or
Sﬁﬁ%{ﬁ @@hrgﬁq(ﬂy@ﬁ@yc equﬂqqme ae sqlvedk pumesically as a function of time

AR g, Tt

exploN(tI@n)Gﬂ‘{he doGfiRanteffects (B( fRi@ bl Rl )mpact@(nla” ijsfdsiiits highlight the
tq%g Eb\%%&@% ég -, . Where each
optigat d '%8186 Abg pr frsﬂﬁﬂnﬂ HF t@@@é@rth@@ effegjion ball spins.
is H alkyl, substituted al kyl, cycloal kyl, or
substituted cycloalkyl; R is H, an am no protecting
group, resin, amno acid, polypeptide, or
pol ynucl eotide; and R2 is OH, an ester protecting
group, resin, amno acid, polypeptide, or
pol ynucl eoti de; each Ra is independently selected from
the group consisting of H, hal ogen, al kyl, substituted
alkyl, -N(R) 2, - C(0) kR where k is 1, 2, or 3,
-C(ONR) 2, -OR, and -S(OkR , where each R is
I ndependently H, al kyI or substltut ed al kyl. Such

I Y o N R



3: 262-268 (1992); Ceoghegan, K. & Stroh, J.,

Bi oconjug. Chem 3:138-146 (1992); Gaertner et al., J.
waeizale/06@3em 269: 7224- 7230 (1994). However, nmePOoa$2005/046631

known in the art are restrizoted to the am no acid at

the N-term nus of the peptide or protein. [00300]

Addi tionally, by way of exanple a non-natural am no

aci Bsaring adj acent hydroxyl and am no groups can be
Case NudieS;ied into a pol ypeptide as a "masked" al dehyde

functionality. For exanple, 5-hydroxylysine bears a

hydr oxyl group adjacent to the epsilon am ne. Reaction

condi Ainsmberoof apse studies gvareerafadmieddeanying patdmeters such as face

[ addiLtion _of al .excess..of sodi.u .
molf SipéfioBadate iess it paledsERRTRent S hbibe Wihenpotptnerwise
statgd Wielresults bes foMat iominah6 ifsr WRERYI déyred b€ IdfHRO10 §fen rigid face.

oxi dation reaction is typically about 7.0. A typica

reaction involves the addition of about 1.5 nolar

exces e ’

ot o Bo1 o' 3 BReerfihe B fisldhed ot the FhBae SihiRRs for 3
casks descrbed betow.hEodeafererdesn the guridsSn tRafigates\dash/dot = 1 dashed
_s0 4%3,&&5: B. Structure and Synthesis of Non-Natura
= 2pAASOM =R Hydr oxyl ami ne- Cont ai ni ng Ami no Aci ds

[ 00301] Non-natural am no acids containing a

hydr oxyl ani ne (al so called an anm noox group all ow

for rlaash/dehrenresents vaeounlgd faces| with s%j{ 39 magholips =tb4e6, Kit =

] oni ¢ : : . 0 wit
2853 FHEBES RTekieBents st yifi ol bMd i Binbmal and
tanpgutial dirdetionsid Dached aedults e, a systednbignaeoupling but lower
t nucleogq#I|C|h¥ of thg grlgoox group pernmts it to
FANSYRET® BN Se M ARG /s KNE Q. et 7 Anfeh Ahipesyistary cafresponds to an
el e BB Bem el DeAfiaf ROkt arirolreR NN L Rrarea and 5
mnplongrsuppadingadl gramuiasewi t h si i | ar cheni cal

reactivity. See, e.g., Shao, J. and Tarn, J., J. Am

Chem Soc. 117:3893-3899 (1995); H Hang and C

Ber t @alid refreser@® eﬂ'ri?l@i"ac@%@by' higR frofval 488 bhsverse stiffness.

\hereas the result of reaction wth a hydrazine group
This yefities that fae FBPRAt RGrayieters seh aseRiv appreashdkiememinal case for a 5
rorf, *BAS hSrfiA Lipebiod s HorbHRe Lbato Hprn 2 nooxy

group wth a carbonyl- "or dr car bonyrl - cont ai ni ng group

such as, by way of exanple, a ketones, al dehydes or

ot her functional graups wth sinilar chem ca
r eact-'!-h{ﬁ eretqgg&e@%] 81”\%@5&4%%% ﬁi“ﬁ thengeefieasre spin in Case 2
(dastesrdrizedrdIfrtBs Vet dlbit ‘Fé(c;}'% frém ifbouﬁﬁbﬂﬁn‘géot Bbsition relative to

si dechai ns conprising a hydro am ne group,
the Rody &% ihaaihdindex theyirapact(loadiod. e tinsingtand diyeationidfane

] r [ Al im | ar C
oyt O A el 8 Wl i S B e Bunt elastiity in
supgogm a(clmsir_zeld eftact bech esdidcyeasing er trg;ﬁehésghg)tm? spin. The timing of the

r.oxyl am n r ou of a.protected hydroxylam ne .
fac AN RATR T e ilaat A By0n A et I8 SePRgtRIg Eieatim determining
SPIrD P FAROMABE M ML ELIEDbF caK s e

am no acids having the structure o ormul a: wherein:

A is optional, and when present is |ower alkylene,
substituted | ower al kyl ene, | ower cycl oal kyl ene,
substituted | ower cycl oal kyl ene, |ower al kenyl ene,
substituted | ower al kenyl ene, al kynyl ene, | ower

het er oal kyl ene, substituted heteroal kyl ene, | ower

het erocycl oal kyl ene, substituted | ower '

het er ocycl oal kyl ene, aryl ene, substituted aryl ene,

het eroaryl ene, substituted heteroaryl ene, alkarylene,
substituted al karyl ene, aral kyl ene, or substituted
aral kyl ene; B is optional, and when present is a |linker
selected fromthe group consisting of |ower alkylene,
substituted | ower al kyl ene, |ower al kenyl ene,
substituted | ower al kenyl ene, | ower heteroal kyl ene,

e - o, -



Rl is H an am no protecting group, resin, amno acid,

pol ypepti de, or polynucleotide; and R2 is OH, an ester
wonRaic®E925ng group, resin, am no acid, pol ypept PA®USL005/046631

pol ynucl eoti de; each OFR3 aid R4 is independently H,

hal ogen, | ower al kyl, or substituted | ower alkyl, or

R3 andl sighificant incré&seyondesreapeiimapinl garf lne achieved with the appropriate

clo Iky or a heterocycl oal k
facf KBk TnfSe Bl s VBRAShstlve soAVetiace siing Vers( the impact
durati&y! , substituted al kyl, al kenyl, substituted
alkenyl, al koxy, substituted alkoxy, pol yal kyl ene
oxi de, substituted pol yal kyl ene oxi de,
aryl,substituted aryl, heteroaryl, substituted
heteroaryl . alkaryl, substituted alkaryl, aral kyl, and
CasaMgnbersed aral kyl, | 1 Gaghidot - Cf Q)dxished- C( 0)(&31id 2,

relp—each- R s nrlononrlnnf | Vi hvdr ogen, allky]
Head o R o kyl, dR8Bf, subsiPPded al ker;ﬂ’948
Balﬁ}et er%r 1 .'Sfa: Lgﬁ \?IG, s%‘g'é?lst 3tr gld a?z 9' lu;?;tﬂ%?ry?fg or
BalkkJahﬂchAugledeleva(ldlegD r.16850r R7| 2. 74788, Wher|e8¥Y5%7 a
ad Eernm gHeup consisti 8_@1__%_]_ahﬂ| a dve:
Ball e oo A RE: S| -0B7E3T31 ynP: T597dBr i vail V74685
el BNRRE 01 VOO! - SuiIgy OCT O PEBER 3 Y

conpou drug: an Ity lapel; a photoaftnity
BallSpie(sided(rpeict | ve cor434)6463 a re>n25 551second G8I7058 n

otr—potypepti-de—er—polypepti-dean ptitbody or
anti body fragnent; a netal chel ator; a cofactor; a
fatty acid; a carbohydrate; a polynucleotlde a DNA, a
RNA,; _an antlsense pol ynucl eoti de; a saccharide, a
gentia gss (fdGer A6@nd d7kcycl odextrin, a
blonaterlal a nanoparticle; a spin |abel; a
fl uorophore, a netal-containing noiety; a radioactive
noi ety sedes oledsesluxplomnpthetafyBhtid SiFfAESs f(ﬁﬁng in the uncoupled
covz% tly or noncovalently interacts with other
Casqy| GEEE*“%eEﬁ%ﬁﬁ%aged noi ety; a phot oi soneri zabl e

noi ety; biotin; a biotin anal ogue; a noiety

i ncorporating a heavy atom a chemically cl eavable
Casgrbaginm=phde f dttav aldes, findbs (dashadatpgat ed si de

chai n; a carbon-linked sugar; a redox-active agent; an

amno thioacid; a toxic noiety; an isotopically
Thelstiffeleed vaHaRINS are rebPedBitbd Bl: probe; a phosphorescent

group; a chem |l um nescent group; an electron dense

group; a nagnetlc group; an intercalating group; a

ORBPNQIR energy transfer agent; a biologically

Casggtlve a ent &ﬁ det ect abl e | abel ; and any conbi nation
CaseﬁeTKﬁFZ(amw L is optional, and when present is a

Ilnk ro he group consi sting of al kyl ene,
Casgubsgﬁt ge( &%(59 lpls,@t al kenyl ene, substituted
Caseb ket 8 e%base@ne "r@o( t%'nélérﬁﬁ'lestﬁhe%‘ Ratayut ed

al kyl ene) -, -S-, ene or substituted
al kyl ene) - -S(C»k mhere k is 1, 2, or 3,
-S(C»k(alkylene or substituted al kylene)-, -C(O)-
-C(O-(al kyl ene or substituted al kylene)-, -C(S)-,
-C(S)-(al kyl ene or substituted al kylene)-, -NR)-,
-NR - (al kyl ene or substituted al kylene)-, -C(ONR)-
-CON(R )-(al kyl ene or substituted al kyl ene) -,

-CSN(R )-, -CSN(R )-(al kyl ene or substituted

al kylene)-, -N(R )CO (al kyl ene or substituted

al kylene)-, -N(R)C(0)0-, -S(OKNR)-,
-N(R)C(O)N(R)-, -N(R)C(S)N(R)-, -N(R)S(0)
KN(R)-, -N(R)-N= -C(R)=N, -C(R)=NNR)-, -
CR)=NN=, -C(R) 2-N=N, and -C(R) 2-N(R)-N(R)-
where each R is independently H, alkyl, or
substituted al kyl. Such non-natural am no acids may be
in the formof a salt, or may be incorporated into a
non- natural antno aC|d polypeptlde pol ymer,

.

Ta




[00346] The texts and exanpl es found herein describe

these and ot her rel evant procedures. Additional
wonbwroeetsion is found in the foll ow ng publi capPCons2@ad46631

references cited within: Li28g et al., Approaches to

DNA nut agenesi s: an overview, Anal Biochem 254(2):
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a toxic marker gene, wherein the toxic marker gene
conprises at | east one of the selector codons (or a
wqgems/deat | eads to the production of a toxic BCTRISAIS046631
agent or a gene essential t29 the organi smwherein such
mar ker gene conprises at |east one sel ector codon) and
the ball web?tawndfthgmmhamynmraamo RRWS. Thisocan be used to increase

tn@bHl Bohral iRy BRI M AT R PRAAT P FlorB Jog monting

contain the pool of (optionally nutant) tRNAs
conpri si n | east._one orthogonal tRNA

nonf uidhe ﬁagemtmlwtlffp@:ﬁs staehigh (caged.9), H@e faqq tanggntial motion
co8So SRR G ISR AR CLSEN i ha Py yARRIA ban oling

matehes thentangehtidlevelocityocomporeerd ddetween tlwbalhandlthe face and the ball is
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spiNeie tHeh b oM eAARRT RS SInIRBPNTSUTRL | FRe sPhtehPash resutants
one anber codon.” Optionally, the ribonucl ease barnase

apgegrchdhis ‘rellingdspinwealug asithecfagetiangeniitd stiffnggxogets]higher and higher.

one enbodi nent, selecting or screening the pool of

(optionally nmutant) tRNAs for menmbers that are

am nodtgl adtiedallstiffaess Iﬂérﬁgﬁidl@@éhdy tohfirgbovaler BB ()@aRFace friction

n.inclu |nt du0|n a positive selection or
cosfbinst RHS ) s Ioesiad Shiscedion massp Hieas.al akiadk e face response
tmﬁﬁ?“?o R '@hgéﬁﬁal%gﬂﬁﬁg afse\ﬁél%é‘ﬂ‘?@d%% i tﬂéf t‘é‘?l\'g%ﬂt@%admg.
[ITmte ctamase gene, ~conprisin ast
one of the selector codons, such as at Ieast one anber
o the or

Ségg t ggg)sgﬁag% e ﬁéfégﬁf{aé@lpay \éﬁrygopy, rgg@ncoupled flexure

arr@hgamenté hThi@&N&hlB%on%I%@ of A8echeslof @iorfg‘éﬂ%d @iP@lléwor rectangular posts
mutant) tRNAs into a plurality of cel fromt

sugeeiding ti@q: rae- shhcodlsbalsp beratiing stag! meyts\at@g'\wnber of locations. The
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antibiotic, thereby providing a pool of cells
posse [ | east one recon?lnant t RNA,

ing the,
Phe. at NP dAageiail deSBeiRNS RNl oA rgee{rﬁpﬁa%maéelw p{n for the
bas&the a2 dsh f‘o'ﬂ%ﬁéé % Whlém‘srljbd%cﬂog dbgfgﬁ bt Eﬁé‘ﬂ%@ﬂ'sﬂ%ms are still
pr oduct encode e posi tl ve narker gene,
verydgraaios these ﬁ@d&!i/esl kit lsadesmahlem eelecbmateﬂal$ with high strain

co B BB A48 B3 o RSP s coe

be @haﬁemﬁemcrﬁoﬁméudb @Ia"sﬁ%b\lﬁﬂfaﬁbﬁ@sﬂﬁké Nltﬁfoﬁ f@i‘ fhd ARdules or entire
Met hods i nclude, but are not limted to:

facgansemiiiig a 1ibrary of nutant tRNAs derlved from at
| east one tRNA froma first organism (b) negatively
sel ecting or screening the library for (optionally
mut ant) tRNAs that are am noacyl ated by an
am noacyl t RNA synthetase (RS) froma second organi sm
in the absence of a RS fromthe first organi sm
t hereby providing a pool of (optionally nmutant) tRNAs;
(c) selecting or screening the pool of (optionally
mutant) tRNAs for nenbers that are am noacyl ated by an
i ntroduced orthogonal RS (O RS), thereby providing at
| east one reconbinant O RNA. The at | east one
reconmbi nant O-t RNA recogni zes a sel ector codon and is
not efficiently recognized by the RS fromthe second
organismand is preferentially am noacyl ated by the
O RS. The nethod al so i ncludes (d) generating a
library of (optionally nutant) RSs derived from at
| east one am noacyl -t RNA synthetase (RS) froma third
organism (e) selecting or screening the library of
mutant RS s for nmenbers that preferentially
am noacyl ate the atl east one reconbinant O-tRNA in the
presence ot a non- natural an1no aC|d and a natura
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cell strain is cultured under conditions appropriate

for production of polypeptides. The nethod of culture
wofhodeheszseconbi nant host cell strain will be depemusens/o46631

on the nature of the expres®i on construct utilized and

the identity of the host cell. Reconbi nant host

strai hethe sexidenaparagaphs.a series bheasestexgitring e effests of loft angle

Reconbi nant host cells are
adﬁ?%#cgﬂggq@UqF%aé%ﬁbﬁdliquid medi um cont ai ni ng
assim | atabl e sources of carbon, nitrogen, and
.salts and, optlonally contai ning vitam ns,
o 2E 21ale) AR s, and ot her protei naceous
culture supplenents wel | knomn to the art. Liquid
media for culture of host cells may optionally contain
anti deﬁsc'isS anda® shdw trgaefectofmhanging jud;teC@lFoam l Soifon (27 degree
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havglal c&aﬁmﬁ:&hﬂuéﬁbé &‘i‘tfﬁ%lﬁél%ﬁlh% tM@‘éb@é Fb@@"g?l’%n loft angle the spin is
Reconbi nant host cells may be cultured in

relatiygly m@twertﬁafﬂ@tlomqeﬁu@lenh ePagh/idpt isd}.2 @nd d@el'(eidns 0.8 - very
ol ypepti de accumnul at es

dlﬁé??t;tg@g:a]c@ ﬁh)ter}gsg %Ir%/'ggl |Png of cul ture supernat ant

in either batch or continuous formats. For production

in pr&ﬁﬁ ¥ot|c host cells, batch culture and cel
har veSttN8eCe,ARYIES sAangerd fron) 21 Wegrresdrben iert? degree loft

(mBa8iRA Wéﬁgef)@{\’é‘qu fifd GORAsYRGRLSSS ﬁoﬂ? rtbeg fﬁ%ﬁﬁh@ behavior

are purif ter expression In reco
pregeat ]Mihybe teweekftitgnsisubheads eah be mmdmed eeéh susmg the same
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at higher loff drgyles ehareas lowerThod nerki fov6e 4R RidHdritahdéntial velocity. The
bodi es). In one enbodi nent,” ami no acid

m hcl sTi
highep G (RSWiEEN r?é@hqréa@mw'aééa%@écwamdw eesitisyn digherdace velocities/
s o BpBR LSt 6 M RERSEh65 3 e vlotisas
is found ||rztheglom Imféahgkésclubh@édswwh theweri (DOF&S Wablde%&nbes a key

nt r t se,  of nsolu

pai?ﬁ%@ﬁ? e fap aBi@ MQQC&'&?) fhet s wlédqeemamtamd in designs
foridﬂﬁnr@q’abe|a)®4’é§§utbéinﬂ§f‘géélﬁétgﬁéﬂ epinQstelctd.t ering and

may further be foll owed onobgeni zat i on of the

cells. In the case of poorly sol ubl e pol ypepti des,
M= R4 shd wiﬂbgan not limted to, polyethylene

T e to induce the precipitation

of partially soluble pol ypeptides. The precipitated

polyp pbldes may then be conveniently collected by

cent rinfiS38ON0 A Series & thials exarvnipg the effaskel Mass increase of the
facga| be edép%r@gt OthePéadtREey %ﬁﬁw&o rel ease the

i ncl usi on bodies fromw thi e cells using a variety

of methods well known to those of ordinary skill in

Fbst I, on, or. ho ni zation.nma .

Caégq ‘%I usi ﬂ%lg 'ﬁm)%jdleg%hrfﬁaﬁgg 96@5@"‘& %@llabﬁa%prewous

not I | m t ed tmalys@sonﬂiﬁr%s%elﬁorﬁmr \GOF @2 sonication,

e hopogeni zation, or hi pressure rel ease
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mpassed he | | egse
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rel ease the inclusion bodies of the pol ypeptides. It

has been found that yields of insoluble polypeptides

in the formof inclusion bodies may be increased by

utilizing only one passage of the E. coli host cells

t hrough t he honogeni zer. When handling incl usion

bodi es of polypeptides, it is advantageous to mnim ze

t he honobgeni zation tine on repetitions in order to

maxi m ze the yield of inclusion bodies w thout |oss

due to factors such as solubilization, nechanica

shearing or proteolysis. [00430] Insoluble or




G cNAcbl-2 d cNAcbhl-2- Conpl ex Manbi
-4d cNAcb1l-4d cNAc bl-Asn d cNAcbl-2 - Xyl ose
woRmsHe#S cNAC bl-4d cNAc bl- Asn [00470] |In yePCauskiwen46631
aspect, the post-translation nodification includes
proteol ytic processing of precursors (including but
Caset (HEshAdedbtmdot¢abﬁi -tromimah faceiab20 g, stiffinessorix@, COF 0.5

ene-rel at ed. tide ecuysor, prepropar y{ Qi d
Cafe BrolaB - TeraisRb et 26 Sp s PRSMNAT COPIS

pr epr o- opi onel anocortin, proopionelanocortin and the

like), assenbly into a mJItisubunit protein or

macronol ecul ar assenmbly, translation to another site
Rebdlid A4 Beblanglioid tdio Put ot Limted to, Lo

ch™ as e endoplasmc reticulum the
golgl apparatus, the nucleus, | ysosones, peroxi sones,
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ecan he
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Ba"$pltl(|sue)(r’l5hl)£s, in ¢dPBETH erfoddb nent4s,216he | 58.7473 45.2584

post=transtatTomal—nodi frcatTomr s through—the
non-natural am no acid. For exanple, the

An pdstpretatiosl aftthe nedultstfdiléws:at i on can be through a
nucl eophilic-electrophilic reaction. Mst reactions
currently used for the selective nodification of

Th@h@waﬂ%avseg Pavg Ué@Hé}hﬁ %HPfHédméeé tigd am%et ween
nucl eophilic and el ectrophilic reacti n partners,
including but not limted to the react| on of

Sel o BOER Mrhitelh b sChAR SiéR o i o) B Al = 1.08e6
Kntend (escemsied), lthikYs aécdrplished WRR hl4l1| 5 cheRingusieel ﬂeMés of square

rotein. In _polypeptides_described herein or produce
Crogg pgfiamat ﬁétrnﬁu K‘d@§§$1 Jée mestdmporignkplot i@ aok at is the Tang surf
velfé?ﬂﬁ/]eélbi l’Yﬁ:I@ ted ?@@gfﬁgﬁqg?&%ﬁ% rs]bﬁg)fé‘%'&kg?]\%srﬂ?tzero it implies
thatattl&demtwla \M@tﬂ@zbejween thefaceany theolbglbsudace has gohe to zero, i.e., the

ball%ﬁgcﬁqqu%\ébdqhef%c%hegaggq\glsucf}gﬁa th%té:lo%lgqxdt p(oc tggwaAmrpplng FIG. 21C

"Tabg iHﬁHtEcorﬁE&H&%elﬂ@@es Mﬁwgrd ﬁithé'flrst Kaqp@fjtheshﬁﬁp‘é@f?ﬁen downward
292: 498-50 Chin, et al 02) Am

stariing 23328 §60.7 Therface velociy is ﬂ\ezdm tive @étth@urve aachis. much more
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enc ) - : S a e sel ec "
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FIG 230%5dtfveleRC] .5 Eridof & 4eEQBEe /BBt n&{zosﬁhé ﬁéhﬁg Qﬁgtaéps the ball

saccharide derivatives and cytotoxic nolecu
Spm@@umarrd lsathelspumemf thatinereased spin. No. 10/ 686, 944

entitled "A ycoprotein synthesis" filed January 16,

2003, which is incorporated by reference herein.

Post -transl ati onal nodifications, including but not

limted to, through an azido am no acid, can al so nade

t hrough the Staudi nger ligation (including but not

limted to, with triaryl phosphi ne reagents). See,

e.g., Kiick et al., (2002) Incorporation of azides

i nto reconbi nant proteins for chenosel ective

nodi fication by the Staudinger ligtation, PNAS 99(1):

19-24. JX. Alternate Systens For Produci ng Non- Natura

Ami no Acid Pol ypeptides [00472] Several strategies

have been enployed to |ntroduce non- natural anino

o, . Y - 1. .



bi ophysi cal probe; a phosphorescent group; a

chem | um nescent group; an el ectron dense group; a
woRms@EIXS1 gr oup; an i ntercal ati ng group; a chr eaofuisee/ 46631

an energy transfer agent; &2biologically active agent;

a detectable | abel; a small nolecule; an inhibitory

ri bonucl ei c acid, a radionucl eotide; a neutron-capture

agent ; ve of biotin: ant um,
oot I Beftd 16 el ik hiind HBREE Do et ghe tangential DOF
to bétrbughlyduﬁédmi % iffpdcY Bhriiscal@ 30 thia$ thetfacetdnVsditing Isdtk in the
can, an allergan, an angi ostatin, an antihornone
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fa%%]ewmgj%wrmak etadl end elihg impact soberviertgows thé Bl spin before

thé\ﬂa&lﬁ@é‘v@g%e fé%g (as 7é hé%ﬁenuere &é’cqg{et ihvBefl fl Spin” in FIG. 21E).

al kyl ene) -, e or su I'tut
al kyl ene) - -S(O)k where k is 1, 2, or 3,
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to 204 S)l-¢(se the sdfe O'Frémhﬁél"téﬁgegur“ﬂ'\)é‘i“ SIBENT FIG. N1 )t seems that the

-NR - (al kyl ene or substituted al kyl ene)-

Iarg@(f@q\mrt)a sloy\@gmtqwl) tt@fq@g giekingr it takss .nggf tegspeed up to match the

bal?1I S%aert rofl@fg(tq )f5s @(%Ié%% o?'% n lt appears that the
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mo&I vylyu{t aS£ '6215985 e(g(q@s%gt anggf‘u igsy are.correspondingly slower.
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shffri@g)) % %th( @thﬂczagﬁlo F5e§s R|t_ono ﬁegi C‘l‘?)ewgng )un1e constant does help

in thet fRie) sviny Badk occurs Ritb TS impddt Bnd t?\ePéfB're thpdlis plenty of time for
C(R '%3 2-N(R)-N(R )-, where each R is independently
the|_$ VPSPt UBubst i tut ed al kyl; wherein: Ais

optional, and when present is Iomer al kyl ene,
substituted | ower al kyl ene, | ower cycl oal kyl ene,
subst In am attemphke spged the ky$tema1p, Itbmtlffaédzsﬂw(lbeti'enormal and

o 50 B3 BT Wkl  sma et o

it diam;m@bm@ SRt upe, thétﬂlﬁrﬁﬂ that e drRl\8f the sprmg back occurred right
het erocycl oal kyl ene, _aryl ene, substituted aryle

befae theang PEEhe impast Thist allpwest heaasojliating, fage Iktad9+sprrethe ball slightly
I e t d

DofBHE et ¥R ot A SRR SrsBl pRH P8t testiving to the
robus‘mess oféhedesidnf rom t he group consi sting of | ower

al kyl ene, substituted | ower al kyl ene, | ower

al kenyl ene, substituted | ower al kenyl ene, | ower

het er oal kyl ene, substituted | ower heteroal kyl ene, -0,

-O (al kyl ene or substituted al kyl ene)-, -S-,

-S-(al kyl ene or substituted al kyl ene)-, -S(O kwhere k

is 1, 2, or 3, -S(Ok(al kyl ene or substituted

al kylene)-, -C(O-, -NS(O2-, -05(0O 2-,

-C(O-(al kyl ene or substituted al kylene)-, -C(S)-,

-C(S)-(al kyl ene or substituted al kylene)-, -NR)-,

-NR - (al kyl ene or substituted al kylene)-, -C(ONR)-

-CON(R )-(al kyl ene or substituted al kyl ene) -,
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al kyl ene)-, -N(R )C(O)O -S(0) kKN(R) -

“N(R)C(0)N(R)-, -N(R)C(SN(R)-, -NR)S(O

kKN(R ) -, -N(R)-N:, -C(R ) =N, C(R) =N-N(R) -
) ) 2-N(

"2-NEN-, and - (R (R)-N(R)-



het eroaryl ene, substituted heteroaryl ene, alkarylene,

substituted al karyl ene, aral kyl ene, or substituted
wanealskogdmne; B is optional, and when present i BC®US2005/046631

I i nker selected fromthe gri8up consi sting of |ower

al kyl ene, substituted | ower al kyl ene, | ower

al kenyl ene, substituted | ower al kenyl ene, | ower

e ¢ aEabs 4B/ BB S0tk hBEH B ARIIERES R cOP o 0.5 (the
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or 3, eSCSO ) k(al kyl ene or substituted

rollﬁ]w@,t@n is asgp@at qug(lqyygr frictiogfegces so the face is accelerated less
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rapid\sprngbagh nms its ccmrbetandlstardis dekgleeating befor& BNl df the impact.

Smc@&% Ifgl(%tlo%al K Pe(aglss@%&tgu%ﬁgg%abé%/s{lqn ﬁ{gg occurs in the "Ball Spin"

pIoﬁinWl@@Eédast@%ﬁQﬂé%‘ kyl ene or substituted
al kylene)-, -N(R -S(O KN(R') -
'N(R)C(O)N(R) 'N(R)C(S)N(R) 'N(R)S(O)

KN(R s N 2 OCR W=Ne, - -
OR )Q\'RE?\E%@%P"&% f| ﬁ byd’ﬁg,lrnﬁqgogtﬁg c%qgg%l smgg§s 20g face, COF
= Ovih eTlae mm#wéé to R)Wéldhé@tiﬁﬂ@éé ¥o lthatahYhce @ould sprlng back more
Ris H alkyl, substituted al

k
SR cashiryel Tughes e warked” 6% sl Jparted by the high friction keeps
thed I
oY1 UG S5UEREaR Stbe (8 doRPRI i ptms g g mpect
esspntialicovergegulting in litkei to,noadke-spiraci d, pol ypeptide, or
pol ynucl eoti de; each of R 3 and R4 is i ndependently H,
hal ogen, |ower al kyl, or substituted | ower alkyl, or

R3 andapiedts thatthBD
cycl oal Eﬂe o oS eﬁe‘gHgiiggﬁééé’i%aéﬁ Hcéd}é@ &l pefe for even a larger 20g

facqy, H§$ ﬁtﬁﬂ dagnifican thatithecdOR ofstbeg‘ace ldlctmt changayeven as the mass

nrRhEAEy e S QA b B B BB Y e

enegpgy.yal kyl ene oxi de, substituted pol yal kyl ene oxi de,

aryl, substituted aryl, heteroaryl, substituted

heteroaryl, al karyl, substituted al karyl, aral kyl,

subs tHivh ﬂuﬁ&‘s&bb d

al kyl ene)§ ON(R € Vﬁﬁt@éﬁi@gﬁﬁgﬁﬁﬁtﬁ%@non it will now be
apparesftiteatemnaay e)dsmonal (/amat;dnermfecpossm wntddhatdhose described therein

are %%@%?Qtwgr E% e Suaﬁétisel%c a.r ﬁ‘\é‘i) ’tl';ess%ogemereof is not to be
Ilmltenld!apmhmivleydlb(yld!ém@ebm oHIKBY thé ut%hstalﬂ)b%ﬁdéa k¥keto and their

al ken substituted al kenyl, al koxy, substitute
eq“Makﬂﬁg aryl, substituted aryl, heteroaryl, alkaryl,

substi tuted alkaryl aral kyl, or substituted ar al kyl ;

or R5is L-X, where Xis a sel ected from the group

consNgemhgnof a | abel; a dye; a polyner; a

wat er - sol ubl e pol yner; a derivative of polyethylene"

gl ycol ; a photocrosslinker; a cytotoxic conpound; a

drug; an affinity |abel; a photoaffinity |abel; a

reactive conpound; a resin; a second protein or

pol ypepti de or pol ypeptide anal og; an anti body or

anti body fragnent; a netal chelator; a cofactor; a

fatty acid; a carbohydrate; a polynucl eotide; a DNA, a

RNA; an anti sense pol ynucl eoti de; a saccharide, a

wat er- sol ubl e dendrimer, a cyclodextrin, a

bi omaterial; a nanoparticle; a spin |abel; a

fl uorophore, a netal -containing noiety; a radioactive

noi ety; a novel functional group; a group that

coval ently or noncovalently interacts with other

nol ecul es; a photocaged noiety; an actinic radiation

excitable noiety; a ligand; a photoisonerizable

noi ety; biotin; a biotin anal ogue; a noiety

|ncorporat|ng a heavy atom a chentcally cleavable

. o .



pharmaceutically acceptable. [00535] Exanpl es of

hydr ophilic polyners include, but are not limted to:
woabos@icdasl et hers and al koxy- capped anal ogs t hecems2005/046631

(e.g., polyoxyethylene glycdl,

pol yoxyet hyl ene/ propyl ene gl ycol, and net hoxy or

et hoxy- cappedanal ogs thereof, especially

pol yoxyet hyl ene gl ycol , t he GlaA is al so known as

pol yet hyl ene gl ycol or PEG; polyvinylpyrrolidones;

pol yvi nyl al kyl ethers; pol yoxazolines, polyal kyl

oxazol i nes and pol yhydr oxyal kyl oxazol i nes;

pol yacr yhA&jsifi§ah h@@H)@JﬂhéH b@fé bbﬁ\mtﬁ'ﬁéfac%rkihd a body having a top, a
pol yhydr oxyal kyl acryl am des

solBPh Y6y e g@a'rgsraf@:élmﬁs &‘Bgm%‘?%i atives

thered ydr oxya acry at es; ysrallc aci ds

32Fy223L§§%ﬁ%€§5e§ﬂawrﬁéﬁ68@§hh‘%ﬁr&éﬁb dr%ﬁse (RAEACE and said rear
ex tran derlvatlves

'g%%fax%ﬁr@gﬁ?v EnFplied dangerial mqtrme%f saighfacsorelativerfo said body

cellulose and its derivatives, e.g., carboxynethyl
UPQR:IMRAG $F salel ipas pathiggoltball.ul oses: chitin and its

derivatives, e.g., chitosan, succrnyl chi t osan,

carboxynethylchitin, carboxynethylchitosan; hyal uroni c

acid and its derivatives; starches; al ginates;

chomdr oi The galflciuts Readkdvitsting cuill ¥WieréRdaid head is a golf club iron

car boxynet hyl puflul an; pol yam noaci ds and derivatives
heddiereof, e.g., polyglutam c acids, polylysines,

pol yaspartic acids, polyaspartanides; mal ei ¢ anhydri de-

copol ynmers such as: styrene mal ei ¢ anhydri de

copol yner, divinylethyl et her mal ei ¢ anhydri de

copoly | cohal s;  copolyners thereof;
t er ;ﬁtﬁ% 89k§Y %eaqaﬁe}gtg 4. clabr T Hirthes cempsisings@ iplanar backing
e foregoi ng. The water soluble polymer may be any
St"&-‘t“r'r@ct?etﬂ%ﬂl Sf—"@rfﬁ‘f-"@ RAdRubstpbiglly perallel iﬁ seid faee.l i near,
forked or branched. In sonme enbodi nents, polyner
backbones that are water-soluble, wth from2 to about
300 termni, are particularly useful. Miltifunctiona

pol4.mer Trex geliclubelseaddcitdéd in Bldimar @#heedin lskid &€18aétoone flexure
i near polynmers having two term ni, each term nus

mo&elenbnisiteath fdldéd beam R a3a6s PncMHt%'i’f %?ﬂytobeﬁ'n LiBRgated flexure

sane or different. In umeeMmdwmmS

vedif QBRI U fopdhlhEhtsages! yooL) oL eLy. The

range, |nclud|ng but not limted to, between about 100
Da and about 100,000 Da or nore. The nol ecul ar wei ght

be between about 100 Da and about
206000 The 5ol e\rﬂ@d’-q@ IBGiteR i CRITiE whetei, saidcatdeastmne flexure

95 000 Da, 90,000 Da, 85,000 Da, 80,000 Da, 75,000 Da,

modie sonises shlatia baamdmviapa face FBLIDAfRad t6@ i8Debagated

45, 000 Da, 40,000 Da, 35,000 Da, 30,000 Da, 25,000 Da
flexats beamBmd aideasiomambading flutiire Padlif afikeddoSeddnd elongated

7,000 Da, 6,000 Da, 5,000 Da, 4,000 Da, 3,000 Da,
flex@redbSarhdor targeftideladfOmBeenP oPthe f%f&@ r@@trv@@@ al#fked backing

500 Da, 400 Da, 300 Da, 200 Da, and 10 . I'n sone
struefipedi nents, the nol ecul ar wei ght of the polyner IS

bet ween about 100 Da and 50,000 Da. In sone

enbodi nents, the nol ecul ar wei ght of the polyner is

bet ween about 100 Da and 40,000 Da. In sone

enbodi nents, the nol ecul ar wei ght of the polyner is

bet ween about 1,000 Da and 40,000 Da. In sone

enbodi nents, the nol ecul ar weight of the polyner is

bet ween about 5,000 Da and 40,000 Da. In sone

enbodi nents, the nol ecul ar wei ght of the polyner is

bet ween about 10,000 Da and 40,000 Da. In sone

enbodi nents, the poly(ethylene glycol) nolecule is a

branched polyner The nDIecuIar wei ght of the branched

o s~ A NN N



Li is optional, and when present, is -C(R)
p-NR -C(O) O (al kyl ene or substituted al kyl ene)- where
WO 20&/0&9251, or 2, Wis NH2, -C(=O R 9, -SR or P€IAR2005/046631
and nis 1to 3 provided th&t X and L-LpWtoget her
I ndependently each provide at | east one of the
follow ng (a) a hydroxyl armme group capabl e of
reacting with a carbonyl (including a dicarbonyl)

gr ogp OnTge'qgﬂ‘tﬂé‘B HEaY ra8TRYy I‘?tcélglg?ﬁ gaid '!‘k’e‘é‘nldfdcﬁ’t‘%:(n‘i’s&P ng a plurality of

unnodi fi e natural ammo aci d pol ypepti de

salgfq‘[e?@g% mo%@?eléo ergﬁgﬁcs bgg/v@erg%ﬁrfgggéh% %{eﬁdjé@ar%% ©f said body
for oA Re S FROSERBoHEN o1 581 AR TE IR ve &5 Sekd Do upbirgpact of said

group (including a dicarbonyl group) capable of

head adihgoal bak. exchange reacti on with an oxinme group on
a non-natural amo acid or a "nodified or unnodified"
non- nat ural am no acid pol ypepti de[ 00573] FIG 18

presents an illustrative, non-limting exanple of the
synihesi Thefgolf dub head iresiedd modainh BKeerem @it saidiflexure module
i nker has two identical ends, i.e., hydroxylam ne

cogtrfo%8§ a fﬁfdfe'a t?eérh 'P\??@gr%?'aéeem%ﬁtjaﬁ&ea % Bhal dH fBkure beam for

a car ony - ony - cont al ni ng non- nat ur al

' [ ormtwo oxinme |inkages.
taﬁ%“@?'n%%lgv B%\)é‘h? or?gﬂeéngac{)f such a linker is

pr ot ect ed, then such a partially protected |inker can
be used to bind the unprotected hydroxylanine end to a
carbonyl -_ or di carbonyl - cont ai ni ng _non- nat ur a| 'Po
aci & pol ypesalelubingag iegied ¢lﬁw3§ 1eIPHLGR S@'rﬁné exure module
ot her protected end avail able for further | i nki ng

comprises arfelded heath hgvingm facecmiount affixed te atflrstefelyngated flexure beam
careful mani pul ati on of the stoichionetry of the

andea gzt snemdditionsl eount Siffikddatio a sscdrid €lanpeatedl fiskunebeam and to
albeit aresult in which the desired heterodi ner wll

saldl BstyVfoP arftHtaIERafiE FhoVenhef UTRhE PatedicBrive tb%’ﬁﬁbdy
FI G 19 presents illustrative, non-limting exanples
of two nmultifunctional heterolinkers in which each
l'inker has nore than one type of term nal reactive

0" 4P o BT BB 85 g @ panar bckng
o L N e Sk BT R LoBPIARoRA St sl

this specification. [00575] FIG 20 presents a
bodghenmatic illustrative, non-liniting exanple of the
use of a heterobifunctional linker to attach a PEG
group to a non-natural amno acid polypeptide in a
multi-step synthesis. In the first step, as depicted

in 10j s Theugilf @b headirgsited ineclaimt Bavherelrogdch saiddlexure module
non-natural am no acid pol ypeptide reacts with a

coﬁtbﬁé@é‘lé'félaeﬂe’@ééih Halingta RAdemouhPaRd al batkiig étﬁ.lcftgfe%éunt for

nodi fi ed oxi ne-contai ning non-natural am no acid

oo RS G S BT POk 1955 Fafh o s bk

sha ed object) that is capable of reacting with a
E%nt Wi th appropriate reactivity (illustrated in
the figure by a matching shaped object) to forma
nodi fi ed oxi me-containing functionalized non-natura
am no acid polypeptide. In this particular
illustrative figure, the functionalization is a PEG
group, but may al so include any of the aforenentioned
functionalities, or in this case of a tri- or

tetra-functional |inker, nore than one type of
functionality or multiple types of the sane
functionality. FIG 2 1 presents illustrative exanples

of four types of linker groups used to link a
hydroxylantne contalnlng non- natural antno acid

I o -~ [T ' TP~



well known in the art. In particular, dosages can be

initially determ ned by activity, stability or other
weubtcaedxs1 neasur es of non-natural to natural aRCTWS2W5M46631

honol ogues (including but M6t limted to, conparison

of a polypeptide nodified to include one or nore

non-natural amno acids to a natural amno acid

pol ypeptide), i.e., in a relevant assay. [00607]

Adrg i StA Yol Re&Y haling® bhllRittirfy fRe 41 Aoy defifed by a top, a

for 1 ntroducing a nolecule into ultimte contact wth

sol%'(ﬁ?fb% g h%él%%ea fﬁeéfr:ﬁﬁa@@?t%"ﬁbﬁd{eﬁ,a}i%iga“%‘%&ai%ggggured for limited

r
ypepti des, no ed "or’ unno

herei.n, .are mnistered  in an i d .
tangSha Rap T e g Biigh dh PrdheRite 18 FnBafy ¥eld head with a golf
acceptable carriers. Suitable nethods of adm nistering
balk he non-natural amino acid pol ypepti des, nodified or
unnodi fi ed, as described herein, to a patient are
avai |l abl e, and, although nore than one route can be
used to adm nister a particular conposition, a
par12.cul Hiie golcRibckhsad féatteddn eldimie! Bwhereinisaikidicetis elastically
and nore effective action or reaction than anot her
suppovicd reldiNed8safdBsdrpceut i cal |y acceptable carriers
are determned in part by the particular conposition
bei ng adm nistered, as well as by the particul ar
met hod used to administer the conposition.

Accpg di ' ' valr f it : :
f or hul a?ﬁ 'ﬁ%9%2%#%@%%@?8|°?3Q@?b1g¥’ﬁﬁre§ﬁs.s""z‘gé%?‘i' ge%golf club iron
herei n. [00609] The non-natural am no acid
he3¢?o|ypeptides descri bed herein and conpositions
conpri sing such pol ypepti des nmay be adm ni stered by
any conventional route suitable for proteins or
peptides, including, but not limted to parenterally,
e. gl4.i nj Eloe golislubnvdad reciteddntclaimt 11 wimeteid staid face is supported by a
subcut aneously or intravenously or any other form of
plutaiifyeet élastic Afountd.usi ons. Pol ypepti de pharmaceuti cal
conmpositions (including the various non-natural am no
aci d pol ypepti des descri bed herein) can be
adm ni stered by a nunber of routes including, but not
linmged Lo 14 eI [ L :
it Vs 07 ST el a1 n qall EREAGEANEEL fecp s supported by at
subl i ngual I rectal nmeans. sitions conprising
leafiine, SestamalioniBou of 58 JsAPRBEa od: 1| eq or
unnodi fi ed, as described herein, can al so be
adm ni stered via |iposones. Such adm nistration routes
and appropriate fornmul ati ons are generally known to
t hod of TR gplf club herd rgaitedihelaiwnlhwherein said beamdiag a varying
pol ypepti des descri bed herein nmay be used alone or in
thicknebs aktngats ength. ot her suit abl e conmponents, i ncluding
but not limted to, a pharmaceutical carrier. [00610]
The non-natural am no acid pol ypeptides, nodified or
unnodi fi ed, as described herein, alone or in

Cony nat{d gmf Hﬂlb‘“{ﬁc{ reditelah chimOPRRBRLIA 'sa?cﬁﬁeé}hg%thinner at its

be made 1 nt0 aeroso ornmul ations (1.e., they can
cer{'é’\etpl%iaﬁgnén o be administered via inhalation.
erosol  formulati ons can be placed into pressurized
accept abl e propel l ants, such as
di chl or odi f |l uor onet hane, propane, nitrogen, and the
i ke. [00611] Formul ations suitable for parentera
adm ni stration, such as, for exanple, by
intraarticular (in the joints), intravenous,
i ntramuscul ar, intradermal, intraperitoneal, and
subcut aneous routes, include aqueous and nonaqueous,
isotonic sterile injection solutions, which can
contain antioxidants, buffers, bacteriostats, and
solutes that render the fornulation isotonic with the
bl ood of the intended recipient, and aqueous and

o o, o o - "



(COR). United States Patent No. 5,299,807 to Hutin

i ssued April 5, 1994 discloses a clubhead desi gned
woi2ods/08925hi n vi sco-el astic sheet sandw ched beP@EAIS2@5/046631

face and a club head for imMroving inpact performance

and feel. There's no nention of spin, but the patent

describes an elastically supported face. United States

Patent No. 5,316,298 to Hutin issued May 3 1, 1994

di sf8,0SePheig6if BlubesEl Fsitied s @laiint 11 Whersls sERY faed is supported on a
| ayer visco-elastic danping treatnent nounted on the

i ! .
plueB oA molAt S, 0 a38ice B Btonkf  Suififear surface of
sakiﬁééltants’ but the patent discloses an elastically
drted face. United States Patent No. 5,505,453 to

Mack issued April 9, 1996, perhaps the closest to the

present invention, discloses several (2) designs for

an elastically supported inpact plate whose support

canl%he t'[hﬂeGOl¥ clubdhead recitedrimglaimekboheeeinsdiddaceiis gonfigured for

ball velocity for a given player. It essentially uses
limitetl/ tamgedtialmabtjon edlichhdeerleaééds dolf ball spin inmesponsetoyinimact with said

determine the optinmal support stiffness in the norma
golfbgiiecti on to maxi m ze ball velocity after inpact. The

patent shows two designs each applied to drivers,

irons and putters. There's no nmention of spin, but the

pat ent di scloses an elastically supported face. United

St S e 674 . Ei r LSS . . 7 .

TP ai 1S a0t CRb TR fhekdd s Belneli ineRih Reid fabe i configured for
. .elastical.ly tailored face inser esi.gned to have. an . i
limi \S%nsenL@%%w ARG Wcﬁﬁﬂﬁeérgoﬂfte@%% dh Easpongg &e dmpact with said

no mention of spin, but the patent discloses an
golfdhalkt i cal | y tailored face. United States Patent No.

5,697,855 to Al zawar issued Dec. 16, 1997 di scl oses a

cl ubhead (iron and driver) designed with an

el astically supported face insert designed to have a

destt.ed THgoINglubatsRt reckBai® clRirmol NRAEFEMN s8id f8B8é ls configured for
but the patent discloses an elastically supported face

limitddSidn ! WA i USHIE
et aIpepggdggﬁéeptFﬁﬁgggﬁgggsyﬁhwﬁﬁgﬁégt tgéégﬁ%%tenPOdytOpand
sold¥o. 6,277,033 to Krumme et al. issued Aug. 2 1, 2001

di scl ose a clubhead (iron and driver - 190, and putter

-033) designed with an elastically tailored face

conprising a nunber of pixels each selected for its

el gstic _pro t and sel ectively arranged to give a
de%ar ed ﬁi&:@fﬁéwgi@%m&@d dpeleintld)wheredn saig faee is configured for
. rention of spin, but the patent discloses an
limitedtengeatial ynatian whieh altere bad spimin audireetibrbetwesnrsic body heel and
No. 6,001 ,030 to Delaney et al. issued Dec. 14, 1999
toe.di scl oses a club head, (putter only) designed with a
face insert constructed "with controlled conpression®
i.e., arigid face inpact plate elastically supported
where the support is designed to provide a certain
normal notion behavi or depending on inpact intensity
and/ or inpact |ocation. There is no nmention of spin,
but the patent discloses an elastically tailored face
design.United States Patent No. 6,302,807 to Rohrer
i ssued Cct. 16, 2001 discloses a golf club head
(preferably putter) designed with variable energy
absorption. It discloses designs for viscoelastic
supported faces constructed to maxi m ze dissipation in
ideal hits and | ower dissipation in off center
m ss-hits. There's no nmention of spin, but the patent
di scl oses an elastically tailored face design. United
States Patent No. 6,328,661 to Helnstetter et al.
i ssued Dec. 11, 2001 and United States Patent No.
6,478,690 to Hel nstetter et al. issued Nov. 12, 2002,
"Multiple Material Golf Club Head with a Pol yrmer
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used to launch the face in the particular tangentia
direction, allowng it to return to itsorigina
woanwioe9sn/ | ocati on toward the end of the i npaeCTAS205/046631
This can be inportant for t& loring ball spin at the
end of the inpact event when normal forces are | ower.
I n 2he nEme elchit headfecited is olmimrt1 whakein sdidviadaas configured for
supports consi st of beans attached to both the
limige tepigeatigf mbiien wich alststthe tapsbitosf oftdgolf balp |mEzh<§t‘Jed Z)y said golf
In the preferred enbodi nent as” shown in FlIGs. 4,
du% E g is a baseline separation of the face frontthe
Ing structure for the design of 2.0mm (in the
range fromqg.25 to 4 mm that allows for a |large off
center hit without any face tilting and contact or

i nt r There. is Iso t
|t dads Riped B et WlcEing ar 36 £ltp bty sty the Balectory of a
elther the tangential directions or the norna

golighalbiginasted Pbrth‘bbﬁﬁ§’ ihe raethod qamprising theysleps@fi on and
stress that the elastic nmounts will see during inpact,
i .e., ta@)protpovidingagoiiulr head hiasingrofacexhapisdree to move
consi der a skulled shot. Here the loading is far from

tang betifI 061808 @o (e bodyref tHe heawrntdspbhsaftsigom ball imlsact;
(4000 N 4000 N) which could danage the nounts if the

noti on iy NotaeRikiid M ¥ale td thd BSdPnga‘ﬁrélgétrc structural support and

enbodi nent, the elastic nmounts can arranged 1 n

rows of untta.rsmtn& B rﬁ&&ufaﬁ SHBbaRt ggcéqﬁﬁae%c&‘?ﬁouon to

ext ruded’shape an arrangenen

achigfRl b 4HEeie ﬁ%ﬁﬁwgﬁwﬂtﬁt@m ovy as. Shown i

FIGB 5-1 1. This allows the nounts to be manufactured
as an assortnent of 20 mm and 10mm nounti ng nodul es
arranged such that there would be 2-20 mMm units on
t o@9. and e method tedited imckin-2dwhereinistepor) isperfoomiedrto produce a
row to support the face. The el astic support nodul es
chaoge imbbalspimwedultingtfedrh impaspley 8sid faagh other. It is
possible to narrow the 'noving' portions by a few
t housandt hs of an inch to m nim ze rubbing. Elastic
Mount Modul e Design Specifics In the preferred
enbodi nent, the elastic nount nodul es (EMVM consi st of
t hree bendi ng beans arranged in a fol ded beam
structure as shown in FIG. 5 and 6. In this
arrangement one end of each of the outer two beans is
connected to the body backing structure. They project
bel ow t he backing structure to a connection stage. The
connection stage acts as a novable platformonto which
the central beamis attached on one side. Because the
connection stage is supported by two beans
symetrically, it predomnately translates parallel to
the face. Normal direction | oads and defl ections are
born axially by the beans. The inner central beam
takes the inpact |oads in conpression while the outer
beans take the inpact normal |oads in tension. Both
sets of beanms (the inner and outer) take transverse
load in bending (as long as the entire nodule is
aligned with the normal direction for inpact |oading.
It can be tilted as described previously to create an
el astically coupl ed support nodule. The central beam
is connected fromthe connection stage to the backside
of the housing formng a single elastic nount nodul e
whi ch extends as a prismatic extrusion in a direction
per pendi cul ar to the beam bendi ng direction as shown
in FIG 5. The nodul es can be manufactured in a
variety of extruded | engths depending on the desired
nodul arity and design stiffnesses. The design of the
el astic support nodule is intended to provide a design
nornal and tangentlal stlffness (our coupled



