COVPCSI TI ONS CONTAI NI NG METHODS | NVOLVI NG AND USES

OF NON- NATURAL AM NO ACI DS AND POLYPEPTI DES RELATED
WORRLZINZHSEE ONS [ 001] Thi s application clains berefrius26/047849

U S. Provisional Application No. 60/743,041 entitled

" Conposi tions Containing, Methods Involving, and Uses

of Non-natural Am no Acids and Pol ypepti des" filed

Decenber 14, 2005 and U.S. Provisional Application No.

60/ 743, 040 entitled "Conpositions Containing, Methods

I nvol vi ng, and Uses of Non-naftuw al Am no Acids and

Pol ypepti des" filed Decenber 14, 2005, both of which

are incorporated by reference. FIELD OF THE | NVENTI ON

[002] 1Be3.26 BEWNERSTSTTALE INE MR OPOROUDMATHRIAL

for maki ng and using non-natural am no acid agents.

BACKGROUND OF THE INVENTION [003J The ability to
m&m a[alla .)g oded am no acids (i.

Srs Tt0 proteins permtsthe
i ntroducti on of chem cal functional groups that could
provi de val uable alternatives to the

(9001 al | Mm@mmtﬁgnat@ri@tﬁ, Mudgmméiteem as t he

NH 2 | dr
<{fFplifinoNiee Rater g s peet o B Herolyie iRmstrn o
aBSGYBeARY, chtalgsis analcatl P Rappofs KIMWIR chstlfineRefictires consist of

the functional groups found in the 20 ‘common,

ﬂg@nf;ilmmisiqxaé hiamaeNsionksi qontzinings ubiform pore o;abemgs;/clmmlels and
ef fi tI fho f | t.h
e SaEr O EARCRORS Eof ) SRR B O P HRaP S ahhio
cBﬁiﬂ&ltldrin’fﬁle'\ﬁBHﬁ%rﬁé 8ar BWSﬁMﬁ&l’l&%t@%hﬁh aﬁioﬁ% 'Wl?i'clri requires

i ntroduce chem cal functional groups at are not
thepresence pf oomfrmnewtmk catiensctiochalandd thei megativechat ge. dfhese

t he. functi rou found.in the 20 commob .
ngBr e ERior catietuaueh o alkalt Phaliaine calP HEp! satigus are
ekehdfRablL bithel enfitaly 8p ?aﬁ?@il%fﬁ%ﬁbtﬂ\éﬂ ﬂfﬂ'g%e(ﬁ%ﬁtoﬁ utilizing ion

conpri sing certalnfunc I onal” groups to rmstab
exolwan@nechmqhag &1 a cBhvbstihDmatiterl MuhsSe obn{fo@bgwork cations

Describ e| n re net od co sr t I‘ﬁ t echni eg
ar, GORYsF LI 1S RAgfon Sarm Y 105 ERAIRLG, 19 FRA I ERs A dychange
vﬂﬁgalﬁ%&ﬁuﬂp&thﬂo“@éH Wcﬁ%h‘ijﬁlomr}eﬁ%x}g e zﬁfﬂ?rfa)?ila it

aci d pol ypeptides and nodified non-natural amno acid
inphste ¢t nderiall \mth erastpdcamdisﬂemhaﬁng satalgtipastivitpnThe

t echni d t
BRI PT RIS an ol Pore Somings aivae Bese matgrials
c%ﬁ%&eﬂd}ﬂﬁleé ﬁn%la%l@@@ﬂ%ﬂér nfalﬂ&halmqgsthelr ability to

corpositions, techniques and strategies involved
exb]eldemlresiemt saMez&ftthe @rodmctmtmectaatd; arldhnrrtransmon states in
bi ol ogl cal rivatization, rln ot her enbogi rrent

gions hQnreactivegnaterials, speh as pegy s
aﬁﬁ‘ﬁ_ o?yﬁ ;i%hteffré}ﬁé\rvﬁﬁés' z?r@tdlﬁ‘&seﬂlf‘alfl&' EAiBE &Ed in absorption and

addi t enbodi nents, such derivatizations are
sepryatior peatdsses of liqhids; pavespandidetictive madleentsdiuchrms alkenes.
such derivatizations are regiospecific. In further or
addi ti onal enbodi ments, such derivations are
chio r
QUGICT OB eSO RATR K buS Eompeitions knowm s
nudatuansieyes, orlimht exduibit theioe exehangs algdlpe agsmtpnohn

chifperrisits o bliare ARO AL ROP RRSIIEE L IRFLPY (6E Bfronym
Aﬂi)@ GHUQBLifuged bhﬁﬂn&ﬁﬁbﬁ%a%é ANdREIRdGS .89 1 ON®s.

ontd a non-natural am no aci d pol ypeptide. 1n further
4x1 0t eind AA4GEHLA s Ras. Moed @d0v8 Hedisslosas egilass, of silica

reaction m xtures, synthetic conditions which allow

the stoichionmetric, near stoichionetric or

stoichionetric-1like incorporation of a desired group

onto a non-natural am no acid pol ypeptide. In further

or additional enbodi ments, such derivatizations are

rapr d at anbi ent tenperature In further or addltl onal
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[019] In further or alternative enbodi nents the
non-natural aromatic am ne am no acid pol ypepti des
wana7orsasedi f i ed non-natural aromatic am ne anPQo/U&2106/047849

pol ypepti des descri bed herein have at |east two of the

af orenenti oned characteristics. In further or

al ternative enbodi nents the non-natural aronmatic am ne

am no acid pol ypeptides and/or nodified non-natura

aromati c am ne am no aci d pol ypepti des descri bed

herein have at least 5 three-&-the aforenentioned
characteristics. In further or alternative enbodi nents

the non-natural aronmatic am ne am no acid pol ypepti des

dothinophasphhiead which mat ideatifiad byethe acaonyre SP@oaratwihich have
)0l ypepti des descri be erein have at_ | east four

difeTentstaickes @ﬁé@e@}{dﬁ({;ﬁ’ Bhets oty ditfractipn ﬂ?@ﬁem-olthe structures

. ' i t - r i e
AL AR YRR RS 256 ARO! Shrt WRHFD 110 meta,
a1 OfRlanGgeanetwl., aProe0 7aCim. Pedlypainfilgs 1085(dO8B6ednd may include

herein have at |east five aof the aforenentiqned
Ahand @ sibstititions 1y BoSbjBeMeufiondn, 6. &l efsallhe present
ARRRAET Do) AR BBl S 1RSRVOR Suatd

al dehyde- based am no aci d pol ypepti des descri bed
herei n have at | east one of the follow ng, .
99984 ct er Exxonobiliandoothers eriensiyelytesa varigns magnopgrous

R GuIR aSibuis R, BRIPUE: ofd ZAMICS S ommereial
appIRalieds a8 wehipisticationt insWade e formingacrackinigh hgdrocracking,

aromatic amine; (4) contains a deprotected or unmasked,
alkpltatipne ohigpmeyizatipandeaxingand igpmerizationeAs e, Mmaterial has

R

&hphoyleal er oaromatic am ne by reductive am nation; (6)
is coupled to a water soluble polyner; (7) is
PEGyl ated; (8) has increased therapeutic halflife

lative t he correspondi y '
L R AR oAl B Gyt Pim B
StREIEASR taBalafRed'BY thd Irdternationhi Zeolie Absociation. There exists the
correspondi ng pol ypeptide w thout the non-natura

nedbfordevbsiseduzes, heving differam)prepsrtissdhaadeese of known

circulation tine relative to the.corr '

St o8 dmbrOViakan Re okt B By RA S b argogsses. Bach
ARt dreRastiniqué pble,anhOCiRPeAtt dinh&isiond, wahichtgives its
relative to the correspondi ng pol ypepti de w thout the .
paoticnlarpraperdled alsydgacti @Ib@rﬁ.ll@égﬁd? ameyy figmeework material.
enhanced bioavailability relative to the correspondi ng

pol ypepti de wi thout the non-natural al dehyde-based

SUNIM ARNVOK T8IE NvBNWIHIDNEt ed | rmunogenicity rel ative

to the correspondi ng pol ypeptide wi thout the

non- nat ural al dehyde-based am no acid; (14) has

L ARS8 BT Sl e 20
2heaNYYetaliase thisfopotodC imtertal Havirsg A&Fdmewotk of tetrahedral atoms

pharmaCeutical conposition; (16) is obtained from cel
connastesd by bridging atesns, dhe rcgtré{mm@pmeﬂpn(emrki beipg dgfined by

.n.librar creenin 3 ' i .
RS BB APIL R RutBite b in g,
frameIesiR. TTRY-26Sik Stabd 8 ¥slchiatioddh ifabseristairedatbons, and is
an agent via reductive amnation; (23) is coupled to a
cathbitically Active fop hpdasarbpIrCeRNersions) i s coupl ed to a
pol ymer; (26) is coupled to a cytotoxic conpound; (27)
is coupled to a drug; (28) is coupled to a second
protein or pol ypeptide or polypeptide analog; (29) is
coupled to an anti body or antibody fragment; (30) is
coupled to ) a carbohydrate; (3 1) is coupled to a
pol ynucl eotide; (32) is coupled to an anti sense
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O peptides or proteins. By way of exanple only,
term nus nodification groups include polyethyl ene
wghywarsase serum al bumi n. Term nus nodi fi cat i ORCGUSRADS/047849
may be used to nodify therapeutic characteristics of
the polyneric nolecule, including but not limted to
increasing the serumhalf-1ife of peptides. [052] The
term"chemcally cleavable group,” also referred to as
"chem cally |labile", as used herein, refers to a group
whi ch breaks or cl eaves upon-ékposure to acid, base,
oxi di zi ng agents, reducing agents, chem ca
initiators, or '.5 radical initiators. [053) The term
[088éki | uninensembogdiment, thepresertdnivention is dirketed tba mew

S bt SR o Ao
rﬁR@ﬁm%@yQ’f(bynHE@mlﬂéije K ¥ aTbPomie ébﬁilﬂgﬁﬁﬁﬁggi E;t%jlyoréleeﬁal capable

pht hal azi nedi one) reacts w th” oxi dan
fdetrrherdral ppaalination suchhaeernoe nufre 1R @apAl Be, 1H) Be, P, Zn,

oY Go N M AS T S S5, B Pod 4 Safe paifrably one or more
trivalepiRRielsSapaBie oEREaR8ARI l@oofcﬁﬁﬁlrién,t ﬂcﬁex‘%{v R0t Breferably

whi ch absorbs |ight of visible wavel eng

anever matg af the clements/Bl Gragsand B85and Feist ®iratone or in
"cof.act.or . "..as _used herein, refers to, an atom or ..
coaliah vk ey HierdFhfydent fielfl capanls of s aheiet gperdination
suehagG¥ and MG landEwh&RIMma: 6.0190 1,!d md.@ﬁ - 022, 4ddh 81 90 and

i ons, coenzynes, proteins, or some other factor

hering 8 anjquodiffiaction pattetnyaogiveniy able Exanpl es

i ncl ude, hene in henogl obin, magnesiumin chlorophyll,

and netal 5 ions for proteins. [056J "Cofolding," as

0067 her ghm miosé 8p&citie if] '

O oo &pioRt SBEUIE SRR L FERE fny (iR fsffFected 10
calvinedictystalline silédato ttmpoand thashdsta tompbsition aX,05: YO, nH,0,

transformati on of upfol ded or .inproperly fol ded
wherg X is.any gle&lo%amp ehie eq;arirg;ggr g_a%igy sigly agone or more of
BYGAPAE FRNIDY; BeCP! 2hICH M L i
e oy BErE) PhCEMe, CINY M, AR, ShiSh. Thand 2r.
meretprefarahlyséng onmove trivalent nietidd capablefaprahsdrbbtdedination,
| ypeptides t.0 native, properly. folde
B BE R pireErTdably Bt b ke GEeherdlemete b G lisad Fe, and Y
i98] BRnGrdn mWinhtish wilfshy gﬂ%ﬁ@&&@éléﬁgkﬁ?ﬂ‘ diBable of
acid.[057] A "conparison wnhdow, " as use ereln,
tetedhadgalconrdinattoncfuchrag Geend i endtwhereus=0080 t-i0ohand n = 0 -
sed .t o.compar.e a , sequence to a reference sequence of
1HrEedte FHBUAUS (LI OB PRST S EFYE® THRIE-1 he t wo
sequences are optimally aligned. Such contiguous

ositions include, but are not limted to a group
[ i sti Aleqiresendrinedrdion 2Botincladesit méBodasfisnthaizing a
unj, t i n¢cl udi ng abo 50 tq about 200 sequenti al
cfitaBne silfeatpsamoggd ngving e dedectoneatea similardo Taple 2, by
Wl h :

P L s ey BN B e BlrdChine seent (DA,
watén end optionalunctaltand leadingrdtisaemperatire and widhe gufiviént to
ar ot Jimted to natural and non-natural am no
c’é'éf"blg.zefl?? P& on, by way of exanple only, such

sequences i ncl ude pol ynucl eotides with nucl eotides

bei ng the correspondi ng sequential units. Methods of
[¢009) nrenThefingetimninetudasrthe aspaflTQr261te sephlatkhpidvdcarbons
ﬁj n tgxsldart. Cﬁti n?l. alignnment of sequences for
OBhBAVALsRrbah cpE 8% i ncl uding but not linited

to, by the local honology algorithmof Smth and

Wat erman (1970) Adv. Appl. Math. 2:482c, by the

honol ogy al i gnnment al gorithm of Needl eman and Winsch
(1970) J. Mol. Biol. 48:443, by the search for

simlarity method of Pearson and Lipnman (1988) Proc.

Nat'l. Acad ScL USA 85: 2444, by conputerized
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to, covalent |inkages and non-coval ent bonds, while
such chem cal noieties may include, but are not
woOimaTioesBst 0, esters, carbonates; im nes phosphaCE&US2006/047849

esters, hydrazones, acetals, orthoesters, peptide
| i nkages, and ol igonucl eotide |inkages. Hydrolytically
stabl e Ii nkages neans that the |inkages are
substantially stable in water and do not react with
wat er at useful pH values, including but not Iimted
to, under physi ol ogi cal cond14rons for an extended
period of tinme, perhaps even indefinitely.

drolytically unstable or degradable |inkages means

[Q‘HQ! t heThe mﬂt%@ﬁwnaaleo ingjndeathearserofidi@260as a hydrocarbon
QSR BRIV SR SpakPiing it Fedackiedqudrisin products

that the Iinkage can be degraded by one or nore
enzynes By way of exanple only, PEG and rel ated
BR4 QR TIOGY @fe THH) DRIBBWENGBnkages- in the
polyner backbone or in the |inker group between the
pol ymer backbone and one or nore of the term na
[0047%! | OTRIGORE BSs ﬁfreﬁll?:@eﬂl‘ahﬁﬁ‘%ff 1L ﬁet sphonium-
degr adabl e I'i nkages )" i ncl ude, but "are [ tg to,
methtyd)-benzdeghe cfrgane:obttmptmﬂmhrmmg agerm(SBEG.
carboxylic acids or activated PEG carboxylic acids
wi th al cohol groups on a biologically active agent

[oohgfei n FIGUI@Q%hoWsQH@?rW A ét}‘uc?ﬁpé gl rre:3 Cgﬁ‘Ewmg only

physi ol ogi cal conditions to re ease
thade&admchglem&omsa Hherehiy oneluntii el whokegedpgatzre defined by the
ageS|ncIude but are not limted to carbonate
gﬁa’cfﬁw i mine |inkages resulted fromreaction of an
am ne and an al dehyde; phosphate ester |inkages forned
by reacting an al cohol with a phosphate group;
[06}13] az onElGUREG ehowisithé sy difficiction patteck of ap&yathesized
IIQﬁg%aZide and an al dehyde; acetal |inkages that are
e reaction product of an al dehyde and an al cohol ;
orthoester |inkages that are the reaction product of a
formate and an al cohol; peptide |inkages formed by an
[091d]ri ne BIGURE # shbuwdithg 30wty diffractiohtpattetwofat an end
f. a,po r PEG and a carboxyl group of a
c%&?ﬁ?@%@Lyggﬂeiwfgbzécleotide | i nkages formed by a
phosphoram dite group, including but not limted to,
at the end of a polyner, and a 5 hydroxyl group of an
DETAJoufiI2 RHE8S CRIP TIOBROFTHHE PREFERREDUEMBODIMEBNT'S
as used herein, refer to any culture medi umused to
grow and harvest cells and/or products expressed
or I
[00@51 5?1?]{ ?I'e%gnp%xvt%ﬂg?% Q%Etn w ﬁi‘ﬁ&?re%‘a?b%alﬁﬁe material. As
wrth Iang Jposens esataltine anatetigl, dhe sippctuts of FEQ-D6yas bp pmﬁned by
or, contain_.any, host cell, including, by way of . |
the jofer @HCBBEP% betyyesty téféﬁlll‘%‘ifaﬁ)é é@Pr‘%‘BéEedZ%‘PF@, m 1ts
ff%@?ﬁé?k-%mﬁ?*a‘ﬁ%m P8 g G HeRaN Gl (1 Bloms
copnoé&tad \byt brddgingt atorls|, wheEemctbb keumedEsl&tdnﬂﬁﬁﬁEMtis defined
cells, .and cell content "medi unt' or "nedia
bY, RINGAEEE the nepreshtrabeial 358 Epmp R ThsBANEE@vER iR Table 1.
whi ch the host cell has been grown into which a
pol ypepti de has been secreted, including nmediumeither
before or after a proliferation step. Such "nediunt or
5 "nmedi a" also includes, but is not limted to,
buffers or reagents that contain host cell |ysates, by
way of exanple a pol ypeptide produced intracellularly
and the host cells are |lysed or disrupted to rel ease
the pol ypeptide. [093] The term"netabolite," as used
herein, refers to a derivative of a natural am no acid
pol ypepti de, a nonnatural am no acid pol ypeptide, a
nDdlfled natural anino aci d pol ypepti de, or a nDdlfled
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O probes (including but not Iimted to, 10 to 50

nucl eoti des) and at |east about 60 C for |ong probes
woOioloasismg but not limted to, greater than 50CT/US2006/047849

nucl eotides); (iii) the addition of destabilizing

agents including, but not limted to, formam de, (iv)

50% f or mam de, 5X SSC, and 1% SDS, incubating at 420C3

or 5X SSC, 1% SDS, incubating at 650C with wash in

0.2X SSC, and 0. 1% SDS at 65C for between about 5

m nutes to about 120 m nut es‘.sBy way of exanple only,

detection of selective or specific hybridization,

includes, but is not limted to, a positive signal at

| east 5 two tines backgroud@bled extensive guide to

t he hybri di zatyyea-gf j j ' i N

Ti j ssen, Laborlggrzg t%ggﬁ%ﬁﬁ]gggg)%%#%% e%ﬂgrtléy and

Mol ecul ar Bi ol ogy-Hybri di zati on with Nucl ei c Probes,

"Overview of principles of hybridization and the

strategy of nudla¥em acj rL@Qﬁjﬁt‘ed( 1003) 1 0134] The

term "subj ect” Tds used hei2ei W3, (T@BerE6& o an ani nal

which is the ofgect of tridat fentT,57ebsed vati on or

experi ment. ByTday of exdifipl 8onlTgs, ar4dubj ect may be,

but is not |iméed to, aWan®al TbacTUdi ng, but not

limted to, Q @Shuman. [ OI3537.THd16erT@20substantial ly

purified," as @8ed herei F4,r 8&r 3270 B4conponent of

interest that My be substanTi4l Mp4orTdssentially free

of other conpofi@nts whi ci9noFkdl M3 actdnpany or

interact with e conpondift. &F1, ABéy €686 prior to

purification. B¥Oway of &darpr¥ .omR4, T#9conponent of

i nterest may b&ltsubst antm%al ¥30,pddBf i®® when the

preparati on of Tihe conporiént Tuf, MAler dil5cont ai ns | ess

t han about 30%1Bess tharFldbot0,25%, IT®9s t han about

20% !5 less thah about 1% T1xsF40har67about 10% | ess

t han about 5% Tl®ss t han TAbouTIANYF62 e9F1t han about 3%

| ess than aboutl@% or | 8ds,tTi a6GDUT72% (by dry

wei ght) of conTai nati ng Beonpthemi8, TBlus, a

"substantial | yTp&iri fi ed” Ta6ppPUIYeNT2®f Ti6At er est nay

have a purity r&¥%el of abost 7% TabeOUT1IB% about

80% about 85%F2@bout 90%#6, abliut T9824T3Rbout 96% about

97% about 98%2hbout 99%le; TRSatrke?, TBE way of

exanpl e only, @2datural amBporagi wspohygeptide or a

non- nat ural anird® aci d pazgpems,deedpywzbe purified

froma native t@2l|, or hast TH,l TRH, ti13¢ case of O

reconbi nantly pebduced naRdy ar24anwdd, ase6d pol ypepti des

or non-natural T26r no aci d2pol ¥a8spridles T18y way of

exanpl e a prep@kati on of T&, metur ak5am38o acid

pol ypepti de or¥28 non- nat m2al E’6,nv4éGCciTd6pOl ypepti de

may be "substam29al |y purmi3d| erB3,wngé, tré8 preparation

contai ns | ess T3@&an about 120%T3I2gss51 haw9about 25%

| ess than about3R0% | esglvharB2aboed, 189 | ess than

about 10% | ess32 han abouR05%30,es31,t @8 about 4%

| ess than abour3®8% | ess T2Banmr3abhouds5,29%@00r | ess than

about 1% (by dr34 wei ght) T3f T3t a0 hatseng material . By

way of exanpl eT®hen a natréasalT®,amsnovasi d pol ypepti de

or a non-naturaké anm no aaBel, pkE8ypept, d66i S

reconbi nantly p3dduced byzhpsit38cerds, Tuhe nat ur al

am no acid pol y¥epti de omznprr3sat vszal 1801 no acid

pol ypepti de may3de presemBsatT4dhoude,3G% about 25%

about 20% abow0 15% abaut, I3%, atmutrs5% about 4%

about 3% about4R% or abdRi T¥hors59,e3340f the dry

wei ght of the t#tl|ls. By way, of4dexadpl e7shen a nat ur al

am no acid polypeptide or a non-natural am no acid

pol ypeptide is reconbinantly produced by host cells,

the natural am no acid pol ypepti de or non-natural

am no acid pol ypeptide may be present in ) the culture

medi um at about 5g/L, about 4g/L, about 3g/L, about

2g/ L, about |g/L, about 750ng/L, about 500ng/L, about
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(UT-H SH) with propional dehyde (1) and benzal dehyde
(1'1) and the correspondi ng HPLC chromat ograns. | 0175]
weh®7Ad7438pr esents illustrative, non-limting eramuiSe®e/047849
of reductive al kylations of urotension-I1 (UT-11) wth
propi onal dehyde (1) and benzal dehyde (11) and the
correspondi ng HPLC chromatograns. |0176] FIG 22
presents illustrative, non-limting exanples of
reductive al kyl ati ons of peptide XT-8 with 5
propi onal dehyde (1) and benzal@ehyde (11),
i sobut al dehyde (I11) and pival al dehyde (IV) and the
correspondi ng HPLC chromat ograns. 10177]- FIG 23
presents illusti™8ive, norF3,i mM1i M37exedpl es of
reductive al kyl 3aftons of pPépt TR, SAF, ISt h
propi onal dehydeT¢d), benzalddehv4ks (83) T88sobut ai dehyde
(111) and pival a#eehyde (1B, anth, b2, aedr espondi ng
HPLC chromatografidg. 0 (O 733, Ft13., 262 prm@sents
illustrative, n®#8|im ti ng4@xanidl,es6df T7_educti ve
al kyl ati ons of Pédti de HXT19,wr3lh pBdpiTenal dehyde (1),
benzal dehyde (I1T)Q i sobut alldetsase 49, rsand
pi val al dehyde (T¥ and thg4gorrsspondi mg2HPLC
chromat ograns. T®A79] FI GT225 p¥6gsedt,s TBK| ustrati ve,
non-limting ex@l es of médurld,vas4a) kgbati ons of
pepti de WKT-9 wr$s propi omal ded6,desq,) rs3benzal dehyde
(1'l) and isobutabiehyde (kD) wH3d timm,conzespondi ng
HPLC chromat ogra®®. 5 [ 017T&8QIrZda,Gr526 tsgesent s
illustrative, no%#limting2exedm! e84 ofrs6educti ve
al kyl ati ons of P&hti de NXT38, wisieh peqypirogal dehyde (1)
and benzal dehydesq|1) andTRhe war,resgomneing HPLC
chromat ogranms. T&L81] FI Gr27, pr3gsends rhdustrati ve,
non-1limting exeéipl es of meeduatsioyersd, kylsti ons of
pepti de RXT-10 72 h propi ung) darydes3,| yeand
benzal dehyde (1763 and t heTtey nmagporyl,ngeHPLC
chromat ograns. T64 0182] Firé2, 3&%2pressgnts29 |  ustrati ve,
non-limting exesipl es of wrefdussi vessl kygrations of
peptide AXT-11 ®d&h ) propdpnaldersalerés) and
benzal dehyde (It§7 and t hettor rgsponciongriRLC
chromat ograns. 168183] Fl Gr12%2pt esedt $70l | ustrati ve,
non-limting exed®pl es of weduasi ves@l kys ati ons of
peptide AXT-11 wrot h differentresl detysgdepidd -111) and
t he correspondimrg HPLC chrosvatrag| ave., [PA84] FIG 30
presents illustmzative, nonil, frib| nEesexpmpl es of
reductive al kylasi ons of pept irde, A4{bs!| |rmist h di fferent
al dehydes (1V-¥i74) and t hezx,ofraespondifg HPLC
chromat ogr ans. 178185J) FI Gr4 3td3prepenim illustrative,
non-limting exawpl es of expevs}iMaol eaehi ons of
peptide AXT-11 Tzt h an al-eelhyges ardog, ki3qdi ket one
(I-111) and tha7sorrespongimgrsll G10h! o@bogr ans. 5
[0186] FIG 321weesents it+doystronf itee, +an-1imting
exanpl es of comgetitive remgt rpos 1@h, pARE de NXT-9
wi th an al dehydsiand a 1,#0]i ke$oreg(Irihl4l) and the
correspondi ng MBRC chr onatsagr #88, 18818MosFI G 33
presents illustrBative, norsl,i 784 RG2€xaApbes of
conpetitive reastai ons of ya3ptvee, MI29 mibh different
al dehydes and kstones (| -186,anel t ko7 caragspondi ng HPLC
chromat ogr ans. TB6188] FI Gg434rgy,es8n! Sraiskl ustrati ve,
non-limting exampl es of wesjueds3 onogf 1Hagpti de MXT-9- N3
to MXT-9NH2 (1¥880 foll owed,byes.eqgef ingoal kyl ations
wi th propional sgbyde (II)r3andrégniabdehyde (111) and
the correspondirag HPLC chisoneiamyr &izg, f@389] FI G 35
presents illustrative, non-limting exanples and
conpari son PEGyl ation of peptides by N-term nal
PEGyl ati on and PEGyl ation of aromati c am ne-contai ni ng
non- natural am no aci ds descri bed herein. [0190] FIG
36 presents illustrative, non-limting exanples of PEG
al dehyde reagents used to PEGyl ate aromatic 5

T e - - Y 1



sel ection for any or no particul ar desired purpose.
Sel ection of desired sites may be for producing a
woaam7vasaseal ami no aci d pol ypepti de (which mayPOE®/US2006/047849
further nodified or remain unnodified) having any
desired property or activity, including but not
limted to agoni sts, super-agonists, inverse agonists,
ant agoni sts, receptor binding nodul ators, receptor
activity nodul ators, nodul ators of binding to binder
partners, binding partner actzivity . nodul ators,
bi ndi ng partner conformation nodul ators, diner or
mul ti mer formation, no change to activity or properly
conpared to themative mayeculgs, f52,meappul ating any
physi cal or chegp cal prongotyrg@f t@ge pesypepti de such
as solubility,rgggregati gy, qrgystaé)z | irfys For exanpl e,
l ocations in tm pol ypeptsde wsgquiigd 930 bi ol ogi cal
activity of a.fgyypeptldeggaﬁg@e-tggnt#igﬁd usi ng
poi nt nut ati onrggnal ysi s, 18k aRigRe LNk or honol og
scanni ng met hoggy known i #zé herggrt-,—gs'?eﬁgéjes ot her than
those identifigsg as cri t+r§§1 109, bigy, ogigr@l activity by
al ani ne or hompdgg scannirgg, mgt;ag{aggeshszogmy be good
candi dates forrgygbstitut iref wsg-h ﬁ;‘ponl:[@t ural am no
aci d dependi ngr@Aa t he degpg eehggt |-,\ﬁ2t3y ght for the
pol ypepti de. Akigar nati vekye: t hgosi @54l dgiabi fied as
critical to biplgagical a:,;givh-tlmna,yugl Spfa€ good
candi dat es fOFﬁﬁMbStltut#QQ Whbh ar1ggN-Paigural am no
aci d, again depggdi ng onTigeTQgSLf fﬂletyVVZ
sought for theripgl ypepti gy A&g e,rlza tef3ative woul d
be to sinply nglge serlaITﬁﬂpsyiégtﬁgga I43gach
position on thgggol ypeptige §§n1qh§ 180Nn-natura
am no aci d andrj@gserve thgbeg.s t1q68 qﬁ_%ct|V|t|es of
the polypepti daioAny meaggy, hoEhigRUer @Y method for
sel ecting a pogishi on foryyibshyuti;gn With a
non-natural aniH9 acid |Hﬁhan¥1poer gptidg is
suitable for uysgsin the iods E gs and

conposi tions d,qggrl bed hgglel 11; [ % e structure
and activity gfjjgatural |y 95r|.ﬁgntt1t ts of a

pol ypepti de tb,qtlscont ai nT eLrgtl 0 9anrﬁsso be

exam ned to detgkni ne regj NSy ?ZQ yn that are
likely to be t 111 rant of. 5?& u' 8@ Wltlg a

non- nat ur al amﬁg aci d. are |ikely
to be in_toI er ghbgt 0 subst. t% onrgwl ﬂon nat ur al

am no acids h 1been eI ; act of
pr oposed subst.,41 tions ar‘:ib T % rﬁggl ni ng
’ T

positions can zexam n i mensi onal
structure of reI evanf,d old(pf TaL 9 any

associ ated | | s or bi nsr “ray

crystall ogr ap and 0 cﬁ gany

pol ypepti des arlg ava| I a 697 q_ Dat a Bank
(PDB, www. rcshy e& t se cont ai ni ng
t hr ee- dlnen5| struct e nol ecul es
of proteins ag ucI eic | d ’dI,TE n, - nodels

may be nade inyestigating t’h 7s,ecr far nd tertiary

structure of Q.nypeptl de|s7,8 ’hrr% 'dl}éé si onal

structural datrzj_\3 S not |Ia§§ 'u he identity

of ami no acid pgsitions 8I%at §oan g’s ituted with
1

non-natural ap$o aci ds (3 tained. 5
10211J Exenpl sites [ pg ég f a

non- nat ur al azﬁ%o acid ﬁ%&lﬁ?g ot limted
to, those that are excl uded frontpotentlal recept or

bi ndi ng regions or regions for binding to binding
proteins or ligands, may be fully or partially sol vent
exposed, have m nimal or no hydrogen-bondi ng
interactions with nearby residues, may be mninmally

exposed to nearby reactive residues, and may be in
reglons that are hlghly erX|bIe as predlcted by the

.



cycl oal kyl, aryl, substituted aryl, heteroaryl,

substituted heteroaryl, heterocycle, substituted
woet@rasdgel e, al karyl, substituted al karyl, aratkyis2006/047849

substituted aralkyl, -C(OR', -C(COOR', -CCONR O,

-C(ONHCH(R")2, - (alkylene or substituted

al kyl ene)-N(R") 2" -(al kenyl ene or substituted

al kenylene)-N(R')2, -(alkylene or 0 substituted

al kyl ene) - (aryl or substituted aryl), -(al kenylene or

substituted al kenyl ene)-(aryl-&r substituted aryl),

-(al kyl ene or substituted al kylene)-ON(R") 2,

-(al kyl ene or substituted al kyl ene)-C(O) SR*,

R PP A b beenls S ok hoheds
doyRdipgatn, fi‘ﬂclﬁdmﬁy DR r&Hfaﬁgf @ulgl%t ﬁiﬁ&gg 41 ium, berx/lpum

substituted al oxy, stl oxy;

boxbsi magnesjum, yllumimim,r siicgh, plrosphbrdus, edadiahs chpéniium,
het er ocycl e, tit d heterqcycle, alkaryl,

TOAREANCS Gt 1L aﬂ ty/P“’?‘&iaqqmef zpporireanmven, galiunigermanium,
a%errlé:(l@i% tif®F arfd Arftith }gg where, X is a selected from

the group consisting oP | abel ; a dye; a polyner; a

wat er - sol ubl e pol yner; a derivative of pol yet hyl ene

ol ; phot ocy qssl i nk a CytOtOXIC conpound a
l@ﬁ@ an Tarorembodiment, this pewiarasielline silicalsegompound has a

C:
po yp(ietg(tﬁ? gﬁ(’g S%[Yy@ 25 gpwggté %gl?%ﬂ (ﬂgg{i%bcod@p%?nd and X is
aaytmétati gapabde of nétralredozlt etiordhﬁltla;hq‘fuchaascdﬂea&t ®bre 8f B, Al, Ga,

DNA;
T kB 2 MaoChoNrivin. vt TS oSbabh hadi e mare
E@&%{bl? @n%mr%gﬁ:nﬁw 'fé’ gip%%?ﬁ E)f geggqh%dgal coordination, and

nat er | AR garti e
eben marphneﬁ;ralﬂyrmte%r ®oné af i elefiings B, Ga Déﬁd hR@¥el ¥8d Y is Si

iety;, a novel functional group; a group
[}gmféﬁtquaﬁeﬁm pPaKother tetravalent mgtalcapahbe of tetrahedral

cggtcﬁl?%ﬁ) esu‘ﬁ1 g{]@e%%lg?gand%&%ﬁ?t ol Qi)mg:’ %a[)ﬁgj 4)2?9“(1 n=0

- Bi0oThiy campomid hasitied @giqee dffFaitRInypAteArgIeéRtd TEbR 2 and
heavy at a chem cally cl eavabl e group; a
S%mWPdEI §ghﬁﬁé -group; an elongated side chain; a 5
carbon-linked sugar; a redox-active agent; an am no
thioacid; a toxic noiety; an isotopically |abeled
noi ety; a biophysical probe; a phosphorescent group; a
chem | um nescent group; an el ectron dense group; a
magneti c group; an intercal ating group; a chronophore;
an energy transfer agent; a biologically active agent;
a detectable | abel; a small nolecule; an inhibitory
ri bonucl ei c acid; a radi snucl eotide; a neutron-capture
agent; a derivative of biotin; gquantumdot(s); a
nanotransmitter; a radiotransmtter; an abzyne, an
activated conplex activator, a O virus, an adjuvant,
an aglycan, an allergan, an angiostatin, an
anti hornone, an antioxidant, an aptaner, a gui de RNA,
a saponin, a shuttle vector, a macronvolecule, a
m not ope, a receptor, a reverse mcelle, and any
conbi nation thereof; and L is optional, and when
present is a linker selected fromthe group consisting
of al kyl ene, substituted al kyl ene, al kenyl ene,
substituted al kenylene, -O, -0O(al kylene or
substituted al kyl ene)-, - (al kyl ene or substituted
al kylene)-O, -C(O-, -C(O-(al kylene or substituted
al kyl ene)-, -(alkylene or ) substituted
al kylene)-C(O -, -CCONUR)-, -C(ONR>(al kyl ene or
substituted al kyl ene)-, -(al kylene or substituted
al kylepe) -(ON(R ), -O(ONR)-,
-OC(ON(R )-(al kylene or substituted al kyl ene) -
(alkylene or substltuted alkylene) CIXC»N(R>

R IFS 7~~7 7~\




5 carbon-linked sugar; a redox-active agent; an am no
thioacid; a toxic noiety; an isotopically |abel ed
woud@ioys3sa bi ophysi cal probe; a phosphorescent PgTaSpI06a47849
chem | um pescent group; an electron dense group; a
magnetic group; an intercalating group; a chronophore;
an energy transfer agent; a biologically active agent;
a detectable label; a small nolecule; an inhibitory
ri bonucl ei c acid; a radionucl eotide; a neutron-capture
agent; a derivative of biotim9¢quantumdot(s); a
nanotransmtter; a radiotransmtter; an abzyne, an
activated conplex activator, a ) virus, an adjuvant,
an aglycan, an allergan, anTabde2statin, an
apti hor none,an | oxi dapt, an aptamer, a guide RNA,
a saponi n, axérﬁéf?‘ﬂ.%aq}m cs g’rr?&tsry&ﬁl‘éﬁsé%ﬁﬂ Q26
m not ope, a receptor, a reverse mcelle, and any
conbi nation thereof; and L is optional, and when
present is a |igkey) sel ectredatiwnihbe group consi sting
of alkylene, suf¥)ituted al kyl ene, al kenyl ene,
substituted al kéhyd-di3el - O, 60€Q0al kyl ene or
substituted al kiPeirdl-6 - (al kiH40ne or substituted
al kyl ene)-0O, -€@-8.73C(O) - (30480 ene or substituted
al kyl ene) -, -(abky3-®nd7or subsiix0uted al kyl ene)-C(O) -,
-C(ONR)-, -CAONARSES- (al kyl &15® or substituted
al kyl ene) -, -(akhk49-dné0or subze-7out ed
al kyl ene) - C( O) NdRO-4-.TZ( O) N( R)100
-OC(ON(R )-(al By8k3e7br substs{50t ed al kyl ene) -,
- (al kyl ene or s@bga-3tased al ky§-soe) - OC(O N(R ) -,
-N(R)C(O -, -NRIg-Q)31al kyl edw-80r substituted
al kyl ene) -, -(akksdseme9%s8 subsi-4put ed
al kyl ene) - NR C(£)846-2811 - S- (ad-apl ene or substituted
al kyl ene) -, -S(Dé4-2hed4e k is5-Bp 2, or 3, -
S(O k(al kyl ene »r5034Rs478 ut ed Rldoyl ene) -, -C(S) -,
-C(S) - (al kyl ene2366s@b342 t ut eds-abkyl ene)-, -CSN(R ) -,
-CSN(R ) - (al kyl ene or substituted al kyl ene) -,
-N(R )CO (al ky) ene or substituted al kyl ene) -,
- N FI)C(%O, - (al kyl ene_or substituted ]
[99§<§1 ene)Qibenembodiments| gfithe mevostraethse incledeia calcined

S P P M o e o
tetrz;)lﬁa;dirtsl ?%mﬂg?ﬁ%)h@(’f or lgoga)-ﬂg)izﬁ(, g&%_&lﬁ Fe, Li, Be, P, Zn, Cr,
Moy Bl s Yo R St redd, ormpretesity aum(ae more tivalent
m%%g c%ap%'_ﬁﬁzt?\f{egaan g&a&&%@nﬁg%,w ﬁejn%x%%@ﬁét%‘za@l% one or more

off ke plentans By Ga, AL Fe, and YsigSitdlbié of inbbibindtfiflith any other
Q& her non-natural, am no acjds having the structure of

tetepvalent mespl gapablg oftetrahedsal mdmagi@mﬁe@bras@q and Ti and where

hepeion: Lo aac S, lndepen |y sele forom
% hgﬁgp o%'\g:l glg%g]i sfe i 'ng"??h '—iscqwl{a}\]lg%‘é e wsggf}keyyﬁ"?lqp&%&%c&ﬁ? pattern
givdosin Tabhled ak¥FIGURER.) 2, -C(OKR, -C(ONR) 2,
-OR, and -S(O kR, where k is 1, 2, or 3; Mis H or
-CH 2R ; or the MNC(R5) noiety may forma 4 to 7
menbered ring structure; R5 is alkyl, substituted

al kyl, al kenyl, substituted al kenyl, al kynyl,
substituted al kynyl, al koxy, substituted al koxy,

al kyl al koxy, substituted al kyl al koxy, pol yal kyl ene

oxi de, substituted pol yal kyl ene oxi de, cycl oal kyl,
substituted cycloal kyl, aryl, substituted aryl,

het eroaryl, substituted heteroaryl, heterocycle,
substituted heterocycle, alkaryl, substituted al karyl,
aral kyl, substituted aralkyl, -C(OR', -C(OOCR',
-C(ONR') 2, —-C(ONHCH(R")2, - (alkylene or
substituted al kyl ene)-N(R") 2, -(al kenyl ene or
substituted al kenyl ene)-N(R') 2, -(al kyl ene or
substituted al kyl ene)-(aryl or substituted aryl),




wherein, is selected fromthe group consisting of a
nmonocyclic aryl ring, a bicyclic aryl ring, a
waoubd7iocyaski ¢ aryl ring, a nonocyclic heteroaryPCTiusgno6a47849
bi cyclic heteroaryl ring, and a nulticycHc O
heteroaryl ring; Ais independently CRa, or N, and B
is independently CRa, N, O or S. each Rais
i ndependently selected fromthe group consisting of H,
hal ogen, al kyl, -NO, -CN, su?atltuted alky!, - N(R)
, ~C(OKR -CCONR) 2, - and S(O)kvahere K is
1, 2, or 3; nis 0, 1, 2 3, 4 5 or 6; 5 Mis Hor
-CH 2Rs; R is alkyl, substituted al kyl, al kenyl,
substituted al kenyl, al kynyTableBstituted al kypyl

o KO SRSy R P LR o B O

pol yal kyl ene oxi de, cycloal kyl, substituted
cycl oal kyl, aryl,.substituted aryl het er oaryl ,
substituted het8r€ryl herelesdyeltnt.s@Xt | t ut ed
heterocycl e, al karAfl3.8ubst6C-308d al karyl, aral kyl,
substituted aral%yd-11-€( O R20-7Q( O OR', C(O) N(R') 2,
-C(O) NHCH(R') 29-63-9.%al kyl edel®r substi t ut ed

al kyl ene) - N(R') 9203-8¢ &2 keny|20n&0or substitut ed

al kenyl ene) - N(R6)5526-3% al kyl @n@0or substituted al kyl
ene) - (aryl or sufEt-ptdted ar w310 - (al kenyl ene or
substituted al kémMp-éne§ - (aryl-20 substituted aryl),

- (al kyl ene or shir-Até2ed al RyR@ne)- ON(R') 2,

- (al kyl ene or stiEX*-At32 ed al Rylene)- C( O SR

- (al kyl ene or sti¥tAtlt ed al RyRene)-S-S-(aryl or
substituted ary4)l7-¢hE0ei n edeBOR' is independently
hydr ogen, al kyl3.8uBs?6t ut edlalxyl, al kenyl,
substituted al k&g-3.68 koxy, 1s2bstituted al koxy, aryl,
substituted ary3.37h8t32 oaryl 1-BOsubstituted

het eroaryl, het®r33e§c2®, substiduted heterocycle,

al karyl, substiiuded.®l karyl 1-mpal kyl, substituted
aralkyl, or -C(OOR ; orRis L-X, where, Xis a
selected fron1the group consisting of a label; a dye;

[@lﬁj et hy T %‘?’ &5&?}%&&95& éﬁhfﬁ Ha!@égg r L@V %w&gg@ther a
s&ﬁ@'@ %El?@@'hcaa ogééfﬂc stficRirk df etcﬁnkad%% nt ( gt{xﬁgé Ip?%‘i épﬂonal

a réactive conmpoun

stwrcp otfype!pl anitheatimphy p e@hpdanmaimumﬁrsu@ﬁai&at Roélbysfﬁlhze the
chelator; a cofactor; a

a netal

s‘?ﬁ?{lﬁyaﬂ%ﬁ: H‘e%gr%ésrmleﬂtb@ 10w. pol ynucl eoti de; a DNA: a

RNA; an anti sense pol ynucl eotide; a saccharide, a

wat er - sol ubl e dendrimer, a cyclodextrin, a
[0920)at er The ;Syatheanqmmus clystallné phatetiabef thiginvention, ITQ-26, is
flu H ghore a netﬁl-contalnlgﬁ noi ety; a radioactive
a fhYS @ e Phase whieh has p wmiguey3slimengiopal ghannelsystem comprising
in -

@ﬁ%i-‘ég%cgfge 23 rﬁén%%&?ﬁﬂ%? Bﬂéfr%h'éhglﬁp r\éf#i%ea ggc?rgf i The 12-
mertiered kmgmhaanyls }mviel cgﬂﬁBiSecmqaiM)tiﬁh&@ﬁBﬁS bahl€n the bridging

t |
R ff?dmalt Rebay ésf”ra%?sa@yo%ﬂ@m LT R —
d
dlgécgfbﬁx axgd el ton A rﬁ gléBouf" d%gg {Sﬁ; eﬁé@gme other two

<haﬂﬂmmsth|oa0|d, a tOXIC nnlety an isotopically
| abel ed noi ety; a biophysical probe; a phosphorescent
group; a chem | um nescent group; an electron dense
group; a magnetic group; an intercalating group; a
chronmophore; an energy transfer agent; a biologically
active agent; a detectable |abel; a small nolecule; an
i nhibitory ribonucleic acid; a rad onucleotide; a
neutron-capture agent; a derivative of biotin; quantum
dot(s); a nanotransmitter; a radiotransmtter; an
abzyme, an activated conplex activator, avirus, an
adj uvant, an aglycan an aIIergan an anglostatln an

ey




primary and secondary am nes, thiols, thiolates, and
t hi oet hers, al cohol s, al koxi des, azi des,
weem7nasisazi des, and the |ike. These non-car bORCT/US2006/047849
nucl eophi |l es, when used in conjunction with carbon
el ectrophiles, typically generate heteroatom | i nkages
(CGX-C, wherein Xis a hetereoatom e. g, oxygen or
nitrogen. VI. Pol ypeptides wi th Non-natural Ami no Aci ds
[0272] The conpositions and t hods described herein
provide for the incorporatidnt'of at |east one
non-natural amno acid into a pol ypeptide. The
non-natural, am ng acid may_he present at any Iocgtion

[MRHhe pdiayistions iethe XcrayalifGastion PEHEROTRRY SESIE Pivesn the
. I el oL I )
affibehfiRirRa SRt AT QBB fdPmar b, Bk 1TQ-26
sta@dture Ean ame/ die ith paitidlardompogitiohwnd whethie or not it has been
pol ypeptide rel ative to the honol ogous
calgingdand ebydratedg ani no aci d pol ypeptide, unless such
destruction of the activity and/or tertiary structure
was one of the purposes of incorporating the
[0022]nat uliRthedd-Bgnthesided fibion TTQ-P6 hup @pthadsctefisti¢c Xeray
theincorporation of the nonnatyral am no acid into
diffraction pastern.dhe sasentigd lings o whiek aesgivien infable g ppaspred
.. 8., mani.pul ating.the therapeutic f [ S "
i SRR Vi 5 GRS L BeTbh S HaT ufosiion and
ith Eévé/d:iﬁ tih e sRALMSE. T thiercRSGH IRCPKSMRi¢Cand d-spacings are given
phar matol ogi es and/ or pharmacodynam cs of the
aprangespt i de (e.g., increasing water solubility,
bi oavai l ability, increasing serumhalf-life,
i ncreasing therapeutic half-life, nodulating
(0073|119 THEl 10280 leRfal BO R PreRBACRvcARDA thiy be Galcined to
extending the circulation tine), providing additional
rérmovet ilonatdanyc templatingalggpewithout lossafrqupstatlinigy. A hiads useful
| abe| or detectable_signal into,the polypeptide
f@ra%qtﬁﬁltméﬁrs SBHEERbIPY a%q‘ﬁf@ba?fntﬁ’é‘_ %ﬁ?‘@‘ﬁ%g?f’%&?‘"““‘es
saa! a?ﬁ%d%ocﬁ%%ﬂs{‘ qgk%@séﬁtizﬁ hge’f WhecERhieBRAdefine calcined/
modifications) and/or tertiary structure of the .
debydmeat ITQ-26: hat shoevn tn Thbletib melasgragswith synchrotron radiation.

natural l y-occurrjng,am no acj.d pol ypepti de w thout

VasiAtpDS 19T 65 8 URSliRR PORPRLIE ﬁ@ﬂﬁ@?f‘@?’%{}empef&“fe and the level
of RS ARUHSH { BlYstiictite! HbLthiSHeds oML ihteabitiRe anaf d-kpacings are
activity and/or tertiary structure are often one of

given goeingesf effecting such incorporations, although

of course, the incorporation of the non-natural am no

acid into the polypeptide may al so have |itile effect
[8924lhe aclmaolmtgmaﬁeﬂ@scm@pgi ??“?PF{EEP%JE% 63%513

. pol ti. ' . .
B8 b7V et AR RO TR 1 bove it may b defined
bty egie e8] whiioh ishe shadllesttepeating llmﬁi <_cbma)ilnjn?:g(;I pllithle structural
conposi tions conprising non-natural__am naq [ ]
eiﬁnqp?:pie wfithe snatauihdbs RO5E SHEEIHE of JLR-3811y g‘i‘bﬂ%‘% inRIGURE 2
L tid i1q ifvi
BRI SoGHRBHehPER oftEhO N th; UHELish B e 12-membered
rﬂ% e Rlel sl THedROS kinigdd anitaet] urdt ioFEGURE Bsivhgss linhits are
ol ypepti des and ?olifeptide conposjtions, are .
Binstlchyr the b Hiable hdisthisdyBical Resitions ofeagh defrahggral atom in

urther, the.no ' ' I [ Aol
iR bttt BB ARbHE Pl PP IS4 HBRRL KRR to bridging
2Bty PRBidHIgre(d156 butdiedito hjavent tefraradmaphtoms Tetrahedral atoms are
non-natural am no acid pol ypeptide or a
natural |l y-occurring am no acid pol ypeptide). [0273)
The non-natural am no acid pol ypepti des descri bed
herein may be produced biosynthetically or
nonbi osynt hetically. By biosynthetically is neant any
method utilizing a translation system (cellular or
non-cel lular), including use of at |east one of the

o oy o g,




anti hornone, an antioxi dant, an aptaner, a gui de RNA

a saponin, a shuttle vector, a nacronol ecuie, a
WOR0rigfs2 a receptor, a reverse mcelle, and Ray/US2006/047849

conbi nation thereof; and L is optional, and when

present is a linker selected fromthe group consisting

of al kyl ene, substituted alkylene al kenyl ene,

substituted al kenylene, -O, -0 (al kyl ene or
substituted al kyl ene) - (aI ké/l ene or substituted
al kyl ene)-O, -C(O-, -C(O)-taPkyl ene or substituted

al kyl ene)-, -(al kyl ene or substituted al kyl ene)-C(O) -
-C(ONR)-, -CCONR)-(alkylene or substituted
thoky capab)le of haxing/tetrabedral sobsdinatiomdncluding one or more of, but

- O .-
a@I iR eg'\’ 15% oy R%(H&“Br zﬁ?g %gf’teé’d”& WFBHB?‘J silicon,
@&h&(ﬁ&etlﬁmﬁﬁp%ﬁﬁﬁlﬁﬁ Ala ﬁhﬁé’s‘a 113n EdPUIE™hickel, copper, zinc,

al kyl erie or  substituted
mtdqdmmegal,hum( gd:ﬂnyamum, :arsesmmsndhnm,eﬂn and antimony. Bridging
S-(al kyl ene .or, substituted

g{s: ag'gz ose cag(c@q pf meé;twgl twoyte tr ed Fal@tomg( %amples which

1?1%}43“': BUPRSY UBHBAL) S, A Bhorinie gy mdcaon

at@BY( R ) - (al kyl ene or substituted aI kyl ene) -
-N(R )CO (al kyl ene or substituted al kyl ene) -
-N(R')C(O)O - (al kyl ene or substituted

28] ene) TTO R Of SHBPAT R GpoSHER Mot EP brideing oxveen s
alsca ch;thmwd 00 ashylhlsbgd:matenh 0 Eytine aém)yrirsm) grofipa-@H-prim the case
Shgheniy b 15 il S crb iy Ropen 1 o g

S B i

@‘oNpNhavabden €€t In ﬂ}ﬁ:N(lRE(kﬂN(nthhosphdnme RdIb«SUEBee: C. Serre, G.
B s S A il Sl o

t
RS S BT Bt R, e

BhchgsX sBaBalvae, [B. deagt Soignge 298, p.| D3y (JZOOiZ)SBniElglng fluorine
enbodi nents is a . nethod of making conpound or

qtﬁmsétﬁvwh?@peseﬁntm dithirm, bysmw@@m ﬂgogplzﬁmlla@, @é}l% bé%i the

t t
[ s a %%ﬂ%qu © c§‘%s INCI Rn‘ggﬁ'%rg%di igr %gﬂn her %w Acta Cryst.
B29y £i26260(11978). Sinde E@tr@lmir@bdtpnmphayl gnove 8BGE] dueto other crystal

some enbodi nents i s a nethod,of maki a co und, or

lospes Presease %?raaﬁlca?r PREFDIC PREIEH, gg’h XAMRL5 <Py by fhe choice of
esn

PRI RO A1 Ay O e

)abk@nldy‘ﬁate @loksjtiots, amhbsangelntéﬁb élkxyg‘sti'omafbk the/z coordinate

substituted al koxy, al kyl al koxy, substituted

RASKYORS- koxy, pol yal kyl ene oxi de, substituted

pol yal kyl ene oxi de, cycl oal kyl, substituted

cycl oal kyl, aryl, substituted aryl, het er oaryl ,

substituted heteroaryl, heterocycle, substituted

heterocycl e, al karyl, substituted al karyl, aral kyl,

substituted aralkyl, -C(OR', -C(OOR", -CCONR") 2,

-C(ONHCH(R") 2, - (alkylene or substituted

al kylene)-N(R") 2, -(al kenylene or substituted

al kenyl ene)-N(R') 2, -(al kylene or substituted

al kyl ene) - (aryl or substituted aryl), -(alkenylene or

substituted al kenyl ene)-(aryl or substituted aryl),

-(al kyl ene or substituted al kyl ene)-ON(R") 2,

- (al kyl ene or substituted al kyi ene)-C(O) SR

-(al kyl ene or substituted a!'kylene)-S-S- (aryl or

substituted aryl), wherein each R' is independently

hydr ogen, al kyl, substituted al kyl, al kenyl,

substltuted alkenyl alkoxy, substltuted alkoxy, aryl,

L T Y 1 o, o R b . o, o

b




CCCCU, CCCUC, CUAGA, CUACU, UAGCC and the like. A
feature of the nethods and conpositions described
woeom@insisacl udes usi ng ext ended codons based ORCT/US2006/047849
frameshift suppression. Four or nore base codons can
insert, -5 . including but not limted to, one or
mul tiple non-natural am no acids into the sane
protein. For exanple, in the presence of nmnutated
O t RNAs, including but not Ilgbted to, a special
frameshi ft suppressor tRNAs th anti codon | oops, for
exanple, with at least 81 0 nt anticodon |oops, the
four or nore base codon is read as single am no acid.
In other enbodinents, the ad@Pd®fon | oops can decode,
including but not |imted to, at |least a four-base

s §F té tdrzi"@} frlr'g\é?otﬂ ¥6r e Z%rstﬁlcié%ai}algesﬁ in units of

SIX ase co on or incet g are

Angstrdias carechproxinmate hdlde @yplcﬂmhﬂﬂmﬁ%ﬁlléﬁﬁ aed aed BiSdging
can be encoded in the sanme cell using a four or nore

Hams FePFNECB/Bee, Anderson et al., (2002) Exploring the
Limts of Codon and Anticodon Size, Chem stry and

Bi ol ogy. 9:237-244atbgl i er wcAY 200¥(Aﬁxpanﬂ¢ﬂ)g t he
Genetic Code: Sel ection of Ik cl ehtd>98upp rs of
Four - base Codons andZ| dent ilf-b&%t i on4@8 " ShiFx%y "
Four - base Codons wi ffB a Li 3-ab9 Apbr8Qch 1056
Escherichia coli, JT4 Ml. BV9l. 307917552799, [ 0306]
For exanple, four-bd@Be cod@ng>havbl.9@én udetd7t o

i ncorporate non-nat@fal anilnd3hci ds5Bkt o PrWeins 5
using in vitro bi osyhtheti @-A89 hotls-84%ece, 5084. . Ma et
al ., (1993) Biochen8try. 49219H3018.348 HohsEi®a et al .
(1999) Am Chem Sog&? 121 254190633 272 AGES5Mere used
to simultaneously iTor porkt29D- tpAthy| af ditne and an
NBD derivative of | ne i4%-8%tr t959| di#-499 vitro
with two chemical | yfiZcyl atzéd3?$a HéTt stipiessor

t RNAs. See, e.g., Hofsaka %t2i}. 2% 3?999 9 08m Chem

Soc. 121:12194. In Télﬁ in VIOVBOQStujgf 208 5|

exani ned the abilitiof tRSA 5\58t i vjes”\ﬁ th NCUA
anti codons to supprk s UA(%NIE RPcantte®u, A G
or C), and found th dr Pa® uA56an be
decoded by a tRNALe vvlth lyrgazodo% At h an

ef ficiency of 13t 6% Wi h7éttl cod? 7intheO
or - 1 frane. See ore ) J0-

Bi ol ...298:195. (0 end%tﬂg dons
based on rare codon no s e s car e used in
t he net hods and co SItIOS S he's, whi ch
can reduce mssensel_2 eadth 0; IgEfame 9t
suppressi on at oth unvvar?ltlegz t 03 ozor a

gi ven system a seI tor %ﬁ o i cg Bde one of
the natural three e CO(ig_ e)r%o he gndggenous
system does not us or r r5é N u:~‘,e=83')_.>9 he,iglyral base

codon. For exanpl e sphis is@c es a st at is 5

| acki ng a t RNA tha?&ecogrﬁ%z é)ijt h Sa@'; ur ﬁ; ree base
codon, and/or a syst m\/\hggegg}le thrge bf&e7 sgodon is a
rare codon [ 0308] .égl ect gy §§)§Ionlsl epsi O@Idﬁ i ncl ude
unnat ural base pai K§4 Thesg.pgpatyr gE 1;3@ rs
further expand the - gxisting_ gga_cpetlsclgé ph

extra base pair inggases jhesqurhep,of {f |Eﬁ§et codons
from64 to 125. Prapertiesi0§sd hidsdijppse Paizhs incl ude
stabl e and sel ecti yggbase pargi nd3.6Edi cigypenzymati c

incorporation into-BHA W th sgh G Fpdel id Wby a
pol ynmerase, and the efficient continued primer

extension after synthesis of the nascent unnatura
base pair. Descriptions of unnatnral base pairs which
can be adapted for nethods and conpositions include,
e.g., Hrao, et al., (2002) An unnatural base pair for
i ncorporating am no acid anal ogues into protein,
Nature Blotechnology 20 177 182, and see also, Wi, Y.,

VA Y.V 0" ~ A PN A A ALNPINISS A AN



| eads to the production of a toxic or static agent or

a gene essential to the organi smwherein such narker
wgens/csaspr i ses at | east one sel ector codon) aRdTHUIS2006/047849

library of (optionally nutant) tRNAs into a plurality

of cells fromthe second organism and, selecting

surviving cells, wherein the surviving cells contain

the pool of (optionally nutant) tRNAs conprising at

| east one orthogonal tRNA or nonfunctional tRNA For

exanpl e, surviving cells canlfe sel ected by using a

conparison ratio cell density assay 10333] I n another

aspect, the toxi c ker ge g‘fl ncl ude tvvo or nore
sel ect or codons. anoth § At of met hods,
9
2

the toxic marker Tk gselﬁaﬁ‘?&se gene,
where the ri bonuc e ba ene1 éé?rprflé lat Ieast
one anber codon. onaII nuck e44e bar nase

gene can |nclude 0334] In

one enbodi ment, s t| ng 0 ' ool of
(optionally mJtant 1f re

am noacyl at ed by | nt rcﬁ ) (O RS)
can include: int r CI ng P [ n or
screeni ng 5 marker. sgene, [ ’ e mar ker
gene conprises a g reilsa C di ng but
not limted to, b-.d>acta e '0 fig at | east
one of the sel ectgigzcodong, c 'i one anber
stop codon) or a gape es§$f1ié I 162 ism or a
gene that leads tg aet OXixfyl ggafi %'9 - agent,
along with the O Rgg and Ehgsgooo '9 ally
nutant) tRNAs intgsa plurglidy o fs'g t he

second organism &gd, idepfifying’ g4 Vi Vd @Q or
screened cells grqyg in tge re ng of , A Iectlon or
screeni ng agent, idggl udi ng f’l Le g ,
antibiotic, therelg10 p&de | n94a3§)§ol

possessing the at qggast Q@elsrgecorfo;g@ntl , vvhere
the at |east recorggnant o4 RYA |sla§r3§10aﬁylsa ed by the
O RS and inserts ggqam ngsagizd i Bt oA tr9a§§iat| on
product encoded bygthe pogigsgve jgB{sLr GeQeg i N
response to the atebeast prggsebecipr cqdgis. In

anot her enbodi nentg7t he cpmgent rgtyon of3 khe sel ection
and/ or screening ggent i sswaai edg, {5%%35]1 Wb hods for
generating specifireg Ot RAEY101RS pairgs anespgovi ded.

Met hods include: fa) gengq afogngid. §p3 i bagyy of nut ant
t RNAs derived frompat | easlisone26RMA framyeg first
organi sm (b) negarzvel y2se7ect ppgnqar saresqi ng the
library for (optionally psitzant) 28 RdAs t Bagpare

am noacyl at ed by @m am noacpl- t RN s9ynt hesase (RS)
froma second orgahs smirs.t4re abseypoe ofL.e5dRS fromthe
first organi sm t¥928eby pr.@esdi ng.3s2p00k. 367
(optionally nmutant?7 t RNAK.93¢) 2®/986t i Ng.0r3 SCreeni ng
the pool of (optiofally hutant)isNAs ferimenbers that
are am noacyl at edT¥/ an 149836duredsart hagemal RS
(O-RS), thereby pr&i di ntp.a66l exgiieene pepamThi nant

O tRNA. The at | €88t oneld9p6colbhiavant & 61BNA

recogni zes a sel e8dr cotBoB7and23 2180t 1efddaci ency
recogni zed by theT&S frokh.8hé setdi8d or §atvizsm and i s
preferentially anf&foacyl|¥t.#6 by 718870 RS.17Bhe net hod
al so includes (d)T&ener at%i.846a 11.81ar y1df67lopti onal |y
mut ant) RSs deri VERP fr ord0ab84 ealld. 56e a®itSacyl - t RNA
synt hetase (RS) f¥dm a t1i-Bé#4 ortaditdém 6e515sel ecting
or screening the T88r ar Y3087 hut aht33RSs11 f99renber s
that preferentially amoacyl ate the at | east one
reconbi nant O-tRNA in the presence of a non-natural
am no acid and a natural am no acid, thereby providing
a pool J5 of active (optionally nmutant) RSs; and, (f)
negatively selecting or screening the pool for active
(opt| onal 'y rrutant) RSs that preferent| aI 'y

o . oy o 7 1 KA IA "



[0364] After insertion of the heterol ogous gene, the

transfer vector and wild type bacul oviral genone are
woabo7ansect ed into an insect cell host. ||| usPCauiS®6/047849

nmet hods for introducing heterol ogous DNA into the

desired site in the O baculovirus virus are descri bed

in SUMERS AND SM TH, TEXAS AGRI CULTURAL EXPERI MENT

STATI ONBULLETI N NO. 1555 (1987); Smth et al., ML.

CELL. BIOL. (1983) 3:2156; Lugkow and Summers,

VI ROLOGY (1989) 170:31. By way” of exanple, the

insertion can be into a gene such as the pol yhedrin

gene, by honol ogous.gdoubl e, cx;&ssolvebggecogq atl on;

i nsertion can al so11§ i nt o,a f:stmlg hon £nzyme site
engi neered into th esir ul ﬂv S gf See
MTler et al. AvS G40 91 %3{‘0365]
Transfection rray bggacco h ect ration

usi ng net hods descr gged ingT glgquij,sg 9 METHODS

!
J.--GEN -VIROL. (198%) 701§5§)_;;I3 _-Alg gnatg’

li posomes nmay be us@d to Ghagss el khe |{1§q9 cells
with the reconbi nariggexpr qgsi&p VRCkes angl jipe

bacul ovirus. See, egod., Ligbsgd efr.ahse. B @GLECHNI QUES
(1999) 26(1):36; Grages ebsabrg BI0BPEM HITR¥o( 1998)
37:6050; Nomura etygdr, Jia.@ldL.21C6681 (sk

$)
273(22):13570; Scheight et 13lg1 PRGTEEN EXP%@SI ON AND
PURI FI CATI ON (1998}1d2: 3231 44k Sifaf 684 ety alsg, NATURE
GENETI CS (1998) 184§y Tl LKi & Efeiieg CHlzoBl OLOGY: A
LABORATORY HANDBOOK1 dsA5- 134.44:098)s,. 2481 ef s3h. ,
PROTEI NEXPRESSI ON 03 PURKEL§ATI O¥. £3997)s B37263:;
Dol phin et al., NAFL§ECENEZ| 63 (199897 17: 4495 Kost et
al ., GENE ( 1997) 4868 139314Jekpbs3Qp1et al.ss9J. Bl OL.
CHEM (1996) 271:22283; Raeless et10akga J 4.1B5OL. CHEM
(1996) 271 (37):228¥tg Revsgreps et 1abzr J 1.58hOL. CHEM
(1996) 271(39):2369¥11l0; Staséey 1@t oss., 5.osBl OL.
CHEM ~ (1995) 270: 4420z Si 3k.®33 al14.934. \i.RG6. (1994)
68(2):766; and Pengiet al 14.®OTHGLBEHOUES .(55993)
14(2):274. 5 Commerzisal | y 18veéd allee166 posarms i ncl ude,
for exanple, Cell fetis n(resazzh LiggoBesti n(.sp1
(I'nvitrogen, Corp.ritéarl| sbad784CA)11.Bme adds oisen,
cal ci um phosphat e t1ENhsfecvigsv may.Be6 usesl.os6ee
TROTTER AND WOOD, 3818VETHODB16\N MIL EGHL AR .BISGL OGY
(1995); Kitts, NARri{1®90) 108%8®) :196684 antlielinn and
King, J. GEN. VIROri2q 1989)L.73L 3581375 [ 036631
Bacul ovi rus expressizin vedflod3¥ usdalB4 cdntod&rn a
bacul ovi rus pronot®t22 A baddudXvi r Us8BT onTi.®56i s any
DNA sequence capab¥Bof bildd?3idy 2186611 0\41058 RNA
pol ynerase and i ni 71 i ng 1#h@34oviBsBb2am J-35P
transcription D of TRXodi 3d-$equaiic81i§e. ¢f-058t ruct ur al
gene) into nRNA. AThteonot 88-843 | HHaddba t3.856cri ption
initiation regi on WMTh i s4uéifal |ht.pB4ced H5dxi mal to
the 5 end of the TBB ng sée®¥hcdd-IB¢s t3-86cription
initiation region Tﬁﬂ cal A¢-93tl uded8hn RNA7Bol yner ase
bi nding site and aTt¥hnscA#p?3on i7rBPT at iHA7dite. A
bacul ovi rus pronot &3¥my érfls%lﬁa\?é 866 secoAd3donai n
cal | ed an enhancer T i ch11i 816 d$efb3 | S-ddfal |y
distal to the strufithal génE4 Mdde8¥er, Se%ﬁﬁes& on
may be either reguFii®d or 7c8st iuBie. & 176367]
Structural genes, Ebithdantily?%% anécPBbed &t7Bate tines
in the infection cyti%, pllé\'/?%?e pdrP3tul &1y 4usefiil
pronot er sequences. Exanpl es include sequences derived
fromthe gene encoding the viral polyhedron protein
(FRIESEN ET AL., The Regul ati on of Bacul ovirus Gene
Expression in THE MOLECULAR BI OLOGY OF BACULOVI RUSES
(1986); EP 0 127 839 and 0 155 476) and the gene
encoding the plO protein (Mak et al., J . GEN VIRO.
(1988) 69 765 1 |0368| The nevvly for rred bacul ow rus

o . Y

I N MOLECULAR BI OL \éé( 1995); g4 Ki ng a17|3
Y



fOB893] Purification of non-natural am no acid

pol ypepti des may be acconplished using a variety of
woeatTrrspses, i ncluding but not limted those destmiShmd 047849

herein, by way of exanple hydrophobic interaction

chr omat ogr aphy, size exclusion chromatography, ion

exchange chronmat ography, reverse-phase high

performance |iquid chromatography, affinity

chr omat ogr aphy, and the I|ike Sr any conbi nation

t hereof. Additi onal purificat'gﬁ may al so include a

step of drying or-precipitation of the purified

protein. (0394] After purification, the non-natura

am no acid pol ypeptides may be exchanged into

' t : . .
B2eE " TR o R or ST TRO-0B 1S Bt b R6ngong muttipte uni
awdis akidefined abovedhal fully-edrireete thréé-dimehsionAHahiedork. The

is provided as a single purified protein may be
t§%§[1)%tf?1 alonmag Y %@%tlngr?eblrﬁie seaueeied e icertain ietrabedeal atoms in all

ST S IR AR LA RN RL oSO B dhal g ptsahecral
ateme T L agiestutiit Wellnel ITQ-PaN ffe tomhtctionl neaPhegbéfithe particular

RP- HPLC, or sodi um dodecyl sylfate-polyacr | am de gel '
abpmdn thpsamesynit cebbupiean adjagentuniticalloAdkef the connections

. 1 ! - .
RO TEDsL iRt i Bty 107 18308 S be Y G RBnRSaLcr) atgms
rppfrdlessrofavhéthas thédOdfedn tBE saheruritiéd]l vr ilRegacehesst 681ls.

t he exact nunerical value of the purity of the
non- natural am no acid pol ypeptides, the non-natura

i [ I t N ff.icientl )
(025F o A RRPORS Sl cEb1 B B i Bt orrcty
reflettutieRdsiibnsn et tetraftdiad atoins GO B idEHlIZeR situlchurd, #Rligde
sol ubl e pol yner such as PEG [0395] In certain

stnsBUE eentbs miere acenrataly describadiby g doncfivéyt betwsen the
| b d h ti ts in th
EBuERHLE BTy pefhR R d ol GBS o or prot el ns. (ot her

than excipients, carriers, and stabilizers, serum
al bumn and the Iike), and in certain enbodi nents the

[8828Inat urdmothet wayeoi despribe thistdonasctinike iube the hsyofray
cRERRBA AR A SRR P AP oy B e
ah@398] MBRRR! ¢ R SeRbf 9p1YRY AR IShIN L AP tfﬂﬁ gu@s(l 979). In a

disclosed in this section can be applied’to
ngiereparous famewodateach tetfahadealraton g (Fatami)ris cannekted to N =

DREREPRE 3ra bR iriien pESEhe memat cShfafly Boietn)y ilkee
n%i@h‘b@ﬁnfg TLitbtisQr SRR BdnidRed dHd R) TRAHES in BRI hdXtaRBI CThe N,

space of the host cells, cytoplasm of the host cells,
atemyiththe saeoadishellagaonaéetgd todNdEsitomd ipdhg fepd slidl, and so

o EAh A3HoBt i 8PP Gheh GEebat Fi pmple, 1Ya T-atom is ina
4ainehibeiryd Sk BRIHROfRPINYshel e NEARRI R SO UBEQY 56N time, and

hydrgggobiq i nteraction chromatography, gel filtration
se lono sing thip mysthhdglogyeafcopndingtion seguahoevanrixt defeapimed for

el i TRy 5 s R ol b ooty s GBR PR R st e
mdBEMIR nafthelr HIAMKGRP TOPEdchlhet der. 5 [0397]

Equi prrent and ot her necessary materials used in
perform ng the techni ques described herein are

co cial]y avgilable. P fractjon collectgrs k-1
moni tdrs, Tecor %r§}4and §2P?Rg sys#%n%gég avaPFaEIé'a
from for exanple, Applied Biosystens (Foster City,

CA), Bio-Rad Laboratories, Inc. (Hercules, CA), and

Amer sham Bi osci ences, Inc. (Piscataway, NJ).

Chr omat ographi ¢ materials including, but not limted

to, exchange matrix materials, nedia, and buffers are

al so avail able from such conpanies. 0 | 0398]

o, . o, s o o




side chains. Selectivity in these cases is determ ned

by the nunber and accessibility of the nucleophilic
woesi7tass2i n the protein. In polypeptides descPCibai82006/047849

herei n or produced using the nethods described herein,

ot her nore sel ective 109 )9reactions can be used,

i ncluding, but not limted to, the reaction of a

non- nat ural ket-am no acid with hydrazi des or am nooxy

conpounds, in vitro and in vivgo. See, e.g., Cornish,

et al., (1996) J. Am Chem $Sh¢- 118 8150-8151; Mahal ,

et al., (1997) Science. 276:1 125-1 128; Wang, et al.

(2001) Science 292:498-500; Chin, et al., (2002) J.

Am Chem Soc. 124:9026-9027; Chin, et al., (2002)

Proc. Natl. Acad. Sci.. 99: Tabde§-1 1024; Wang, et

al., (2003) Proc. 5 Natl. Acad. Sci., 100:56-61;

Zhang, et al. Cdotaitiodd seghemtesforiTQR2666IRfctdrd46; and,

Chin, et al., (2003) Science . 301 :964-7. This all ows

ddom selsaehi ve | abeling of virtually any protein with a

ober oflabedgent scordinadii og SfEhuen@phor es, crosslinking

agent s, ccharrde deri v A gyigg b 226 287 345

q'lecuhfg§l See 4a| 59, (il% 9F’az F??N@v 9% 240 292 338
eldtitl é!t(3 otl8i n3dy 4f’.hetéﬂ s'89f12@d63 aldaR ;1%% ggg
2@3 h ' S %’ Agr affd 2By gf %geiﬁ; 198 ﬁlgnzm 279 334
Pgst - tr I at i orna Mm@ f 2£aeonz 110C mllllae 2561306 326
[ i7m t edd @0, thr#ough 20 a28 dd2anithdoaclzl) 146n18d 232 rapde 349
through the Staiidinger O ligation (including but not

07015, Gy ! B RG0SR e P given s

is fEsn ltR€ afodhivacidRaiiatéssf ﬁl@rfr&hewosle hesihs uSi NE the computer
nmodi fication b{ t he Staudrn %ﬁatron
rgggnagnz:roTslxes sep|@ cPasditce J erormreds crlgnesoporous

cid Polypeptrdes 10417] Severa
4%3%5%? h éQ@%Q% enpl oyed to introduce non-natura
am no acrds into proteins in nonreconbi nant host
cel l's, mutageni zed host cells, or in cell-free

Qpéﬂbns 'Ehreco@ndemamresw@nge@mdtw&@@ struatwiesisgiven in Table

%gﬁ’} ’EP%S%%OS{}%}@% é}'g %g ﬁs%fP {,{bo'gu@;e 12%&?,& tor}el‘ atoms only. Bridging

#6fsy ddizad b2y df uABHIRCcGHeds t!’{et'ﬂ‘l-afcﬁﬁ§tAltBou h most of the T-
si de’chai ns such as Lys, Cys and Tyr resulted in the

atomsawe connegted yo pﬂeert’BaMgnaﬁuwghlbymgmg atrasg it & recognized

i hesi [0 tfo mard thod to

Rt Eir o BrdicBlarcoRal of Simdsrnl Rudge iR TR earenif, it i
PRI ﬂrmratmﬁﬁbsxnéwsdtbﬁlsl thhioP eormsi:teotd &Sﬁe af6tHes aReasons for
ligation of peptide fragments, it is possible to make
ricq-gennqstivityi ingludsebut arenot limited bwa(@mnammcgtedsat the edges of

ent Bj oc 200
BE S AR 1Y ok S Srused Byl dRilh: viRpRGieSdp e orystal
HesfrahleeebrkNiste Sin TabRN ah@ Tabld §4s 34 1indited inRayewhy by its
Publ i cati on No. 2004/0138412, U.S. Patent Publrcatron
agepasiiien,0adsodld dimension 908 spase groip\APNOBLOH2235,

whi ch are herein incorporated by reference in their

|rety 1n vitro biosynthetic neth i n ..
@Hé ng‘%etggé ealizqd StRCHITEAanfaig PRy étF‘Wrg’Hlaf%E'amms’ 1t1s
ﬁiﬁ§iﬂi§qn&é¥b ?hdﬁfﬂﬂ%%é@éd}né %f%’éjﬁ%:ﬁ AtBmé/ thh be 5- or
extract capable of supporting proteln biosynthesis,
Grasotikeate USBT may sicter, fpeekdmpkhd, ipden congitioat ®f onydration when

00 non- pat ur anrno cids.into, rie of t.eins
té? compagifqn of the materigl sontagpgmain PEil %\7 ”&f&’rﬁo%lﬂmmum T-
D. Mendel and P. G Schul tz, Angew. Chenr I nt.
Engl. . 1995, 34:621 (1995); CJ. Noren, S.J.
Ant hony-Cahill, MC Giffith, P.G Schultz, A general
nmet hod for site-specific incorporation of unnatura
am no acids into proteins, Science 244 182-188 (1989);
and, J.D. Bain, CG dabe, T.A D x, A R Chanberlin
E.S. Diala, Biosynthetic site-specific incorporation



5 [0440] The am noacyl ated t RNAs can be added to

translation reactions in order to incorporate the
warmerm7sasezd wit h which the t RNA was am noacyl aPed/uiSzn0s/047849

position of choice in a polypeptide made by the

transl ation reaction. Exanples of translation systens

in which the am noacyl ated t RNAs of the present

i nvention may be used include, but are not limted to

cell lysates. Cell l|ysates provide reaction conmponents

necessary for in vitro transta8i-on of a pol ypeptide

froman i nput nmRNA. Exanpl es of such reaction

conponents include but are not limted to ribosomal O
gippise Wiken thidlaccunsiihis fauindghatt Ridems @@y barRso coordinated to one

Y PBHe +isBe o £V aEE sRp e tleS O HoRr ot G9! Eroups (-OFD.
Fét0d:langia] the mbleifdraieRIAINO!, B75is bW tdAhvelsibly change the
transl ations or conpartnental ized transl ation. Batch

cqaadiiationmf soyst elveninonbTratomsafiomod-coondivatertoss-i anda6-

&yEflisies CBRA b e oneay oS EibER BorAr duel P itnrpbRn(iem. B 104,
1.75997 @00b) O iPAIRE Wolsgibld'lat S8 e fiiinBWork M€atoms can be

translation efficiéncy. Such translation systens are
copatdinatddetocBnodde atdrhy (-B5 wilemalerials tane prepared irpthedpresence of

ranscription/transl atj system be used. | e
$SHEEH BB it ERAR Bith oSS e upthots Rsriindby FL. Koller
il ADRA! CRLY D280 S (130)] Nt a correspondi ng

MRNA, which is in turn translated by the reaction
conmponents. An exanple of a comercially avail abl e

ed tyranscription/translation_is, the id, )

BR4RLT o R apisplion }ncﬁai%ea msthgd ogﬁ@%%l@@m a crystalline

N N o . . far.
Py PLErORas R TnE AP afldn Bfilar to Table 2
nohikingnegathena soact®osilidadorganitastiyctusmdirRbéting agent (SDA),
\polyner se.is inC|E%§g Q.for the transcriptio o{ t he .

ﬁﬁ?&ta tional meta WftgrﬁJq;oc{pBo;lgpnu gétqrgms of mole ratios, within
thE@Bﬁbﬁﬁﬁ%Eﬂl LS can use conpartnentalization of the
react1 on tonponents by way of a nmenbrane interposed

bet ween reaction conpartments, including a

suppl y/ waste conpart nmenqt,yangd a 0.01-1
transcription/translatﬁgqmp gpart ment . [O4Qg§
Ami noacyl ation of tRNA ezperforned by oé%er
agents, including but t M?nmited to; trangfé ases,
pol ymerases, catalytic antibodies, nulti-functional
andopreferablyawithim thd fllowiBg[rongsy: St ephan in Sci enti st
2005 Cct 10; pages 30-33 describes additional nethods

to incorporate non-nat iy, encoded ami noaaci into
proteins. Lu et al. in / . 2001 Cct; g('4):759-69
describe a nethod in ' otein is ch ﬁi(glly

ligated to a synthetic e containi ng dnmmrat ur al
am no acids (expressed protein ligation). X

T g , _ ! al .

R TSR S| SR AR AT iR il e 0B Hore of B,

Gaahdid, L4 Be, PEZANCHUCR, @od Nif Bef ¥in,cAs,TayS8nb8BNTI, and Zr,
devel oped to site-specifically incorporate O L

mere preferakly ane apmeredevalent metalscapably effetrphpdiah eperdination,
f t e [ ' - ral ' i

i V' BofEpresh By SRR AR AR GRAL YRR ana v

i9fSi EttﬁTen@t ah cai;hbhmﬁonr\gilth @.nﬁ rither ﬁ&iaﬁisle_ng Rietal capable of

t echnol ogy mekes possi the site-specific

tgwahedral coendapatim sutbbRamd Broteins. As a result, a

maj or advant age of the nethods, conpositions,

techni ques and strategi es described herein is that
derivati zed proteins can now be prepared as defined
honogeneous products. However, the nethods,

conpositions, reaction m xtures, techniques and

strategi es described 5 herein are not limted to

o - o o L r e




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

wherein each R' is independently hydrogen, alkyl, O
weoeubwstorsast ed al kyl, al kenyl, substituted al kenpCT/US2006/047849

al koxy, substituted al koxy, aryl, substituted aryl,

het eroaryl, substituted heteroaryl, heterocycle,

substituted heterocycle, alkaryl, substituted al karyl,

aral kyl, substituted aralkyl, or -CCOOR; or R5is

L-X, where, X is a selected frgmthe group consisting

of a |abel; a dye; a polynerrlg'mater-soluble pol ymer ;

a derivative of polyethylene glycol; a photocrossl

i nker; a cytotoxic conmpound; a drug; an affinity

| abel ; a 5 photoaff pity |abel; a reactive conpound; a

RO, a 0 ol ej r.-polypept i r I t.i.d
(0351, ° ARl it R e o P R phPERRIS,
3bed-giriethy lph6splasiiommeéh{ Bl banz8fé IS e FFTRURIDY driBeesfof silica
pol ynucl eotide; a DNA;, a RNA; an antisense
G %Q@Il@@tai,d:@meél eraprehinitatied siticansidica geol, woldéum or potassium

L ner cycl.odext 1, bionmaterial . a
HBRRHE coednSLEOR Shi B setmlRBBppficare gto. Sources of meta
¢l B¢ 698 aeid)ipREmARiuRh YIV PethdsiRa Gekan{ih ¥ix¥de, 2eRB¥ilum
functional group; a group that covalently or
Hyats wieimum nilratsy aedivnvalumivate aluwinouiseifate aluminum

0cag moi ety;, Q an actinic radiation excitabl .
RRRLRGR BB EioARCRaf varkis SR & h8fGS &g irom
ittt lifoh etilatidelsid galRing hiratBCOCP Thatrhu® HeAYY heated at a
atom a chem.caT l'y cleavable group; a photocl eavable
tgmpepatueshand mpmswidicsenddo cnystallizg thaslwatd.i nked sugar;

a redox-active agent; an amno thioacid; a toxic
noi ety; an isotopically |abeled noiety; a biophysical

[9034k; a ‘badupenieatdesiredpndigepending onlthai’he©s E¥O, molar ratio

; | ect d : t ;
B phaPtiah a0y slions DRSS ot o Ul ERA T8 0-0b sad Perreplaced
iagRBbidadcBivell tdbnliduesaséil kB oRFER! therfBY $61 8RLIinge with other
| abel ; a small nolecule; an inhibitory r1bonucl el

cations. Brefered neplreingi ensiona indude ometobisnsy bydipgen;ions, and
bR hSftarr b %, FamiRitiinions abd hixafres shret. Raticularly
pefdrvad efi Rk oRCivhicH @flor fhe/ At Bti AALRFURAYertafil

agl ycan, an allergan, an angiostatin, an ahtihornone,
hydirgearbonicganersiom regstigner ThesegochuleRiyairoges,apomearth metals

Fidlngiels S GrPlos AL AT AT VA FeSafB Bl el . Vi, vis
dnldeVER of thé Betiolifc PRbletTahe Réenien present is a

I i nker selected fromthe group consisting of )

al kyl ene, substituted al kyl ene, al kenyl ene,

[0085] i t utHitk alykeiiiheAtaterid} of thi indekiibsR@nYe used to catalyze a
substituted al kylene)-, -(alkytene or substituted
vedeagiehy of chemggabconversj@y pragersese partinulany organie eggmpound

- -(al tituted al kyl -CLO) 7,
RS IEboosty YRR ol B Lo AR
inipoyiagoe) ExampRIstkofl chieenioil SoibekdibHipREcesses which are effectively
al kylene)-C(ON(R)), -OC(OENéR‘_)_—, . . . o
ca@y@d\lgpﬂ}e Q@S@ll@ﬁ anaieriaLpisthis itvsatignkhy diself-or in combination

Vit ¥ oF Bor¥ ot Bl el el BB el Pt other erystalline

catdlystgriaptude thabkyd@iiing adatslybsivithidcdd activity.

al kylene)-NR C(O -, -S-, -S-(alkylene or substituted
al kyl ene)-, -S(O k- where k is 1, 2, or 3, -

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

-N(R ) CO (al kyl ene or substituted al kyl ene) -,
-N(R)C(O O, - (alkylene or substituted

al kyl ene)-O- N=CR -, -(al kylene or substituted

al kyl ene) -C(O NR - (al kyl ene or substituted al kyl ene) -,

T




group, including, but not limted to, wherein:is
sel ected fromthe group consisting of a nonocyclic
wanyl7/o753sy, a bicyclic aryl ring, a. multicycl PCTAIS§106/047849

ring, a nonocyclic heteroaryl ring, a bicyclic
heteroaryl ring, and a nulticyclic heteroaryl ring, A
is independently CR, or N, Bis independently CRa, N,
O or S; 5 each Ris independently selected fromthe
group consisting of H, hal ogeg, al kyl, -NO2, -CN,
substituted alkyl, - NNR) 2:-9C(OkR, -CCONR) 2,
-OR, and S(O)kR\ where k |s I 2, or 3; and nis Q

ar 6; R is an am no grotectin

i

M’ 3r ey’HS indisrstive f@mﬂé[ll gngexhipit a high acd activity,
m'léﬂ%ﬁl 58 H&%ur%ﬂﬁ?thé ‘f’:l]%j{ teff F@igg rvaMeoftseé:nt aﬁlpq'ommate

group, resin, am no acl pol ypé

inaliynionl ebthedaitalgtic er4dkiReg aogvity of thé Bﬁk@.l}%lﬁ ¢efiiparedito a
hal | ower al kyl, or substituted | ower alkyl, or
g:ﬂg qajalyst :m,gbltpgvgs( hepslativepateeenstgnti(sate: of normal hexane

U SR AP b3 Ao o

silicpaluhéia aackﬁagaéa{myst falten lak tant Athhal &/l (Raéel@mtant—o 016
sub,stltut ed al kenyl , al kynyl , substituted a

|
ik oxyhe Alpha Test lédﬂ%mbs@ in B, 18, Par. ey 3, 356&52/& mmtlefdJournal of

L T ST ep—

Issteloby kyfereraeyds, to&hbﬁdésﬁ:ﬁ&:ﬁ@naf{hb exb@hﬁ{e@ﬂélydondltlons of the test
substituted heteroaryl, heterocycle, substituted
yreddicseipcingludg & eepstantemperatiure 084387 kaep a varidbly flow rate as

SRR RALE B e ety pon Ll ) *

al kyl elne) N( R' ) 2, -(al kenyl ene or substituted
R0 2 ey NichSelis o eBAKh BA8 oy iRE il of theimyention
Bup Yei subf e d k& aoxingeR)to temolve ParSoPSll bf ldh? Q)rgé.ﬁib konstituent.
- (al kyl ene or substituted al kyl ene)-ON(
T]Q iglixgrayeniently @%ptqdhseﬁmmai treatmeny(io) ‘szm:h the as-synthesized
ﬁé {ﬁ %seﬁga&ggi Ia%#?éﬁm&ra&lé atg%gl gs&%ogt ?Zé‘agiﬁpdéﬁhlqaft 1 minute

dil)djgélﬁzeﬂl,ly abk lﬁnge? Ch&t' D6 houky. aWhik kvibatnRbspRYic: pressure can be

substituted al kenyl, al koxy, substituted al koxy, aryl,

esnployed lfpéﬂleaﬂvnnaheﬁmyatm@m@mtpmmm és desieadyfor reasons

Jheterocycl e, . al k

BRIV EfIPcE TR SR RAIGHC SR EHE ptiofosl e aitepperagpre up to
ab@ﬁn@PWb C.TheRbetrhally l%ea’t/&ﬁﬁmduxt |e%pé'c1§ﬁ£' Qﬁtlﬁ%fafap rBydrogen
t he group consisting of |'abel ; a dye; pol yner;
apsh Apmopiye forms) mlcalaalyruwﬁwh méhéfcaFﬁiY§lewﬁyCB5nm organic,

y inker: a cytotoxic conpound; a
egé'ﬂgl?h?ﬁ%ﬁ (p.l‘ ’ni ?1(’8 %‘éf‘m 10gls'phot oaf Inity label; a
reactive conpound a resin; a second protein or

[ggtklg gg;i\&ﬁ ? Bg'a¥ %e&ﬁ lggt ﬁﬂ@%}&gtalﬁ —3'8{3%3%’ beggntimately
chatbiviedovich a ihyd&li gmﬁylﬁgatoenp@em Isuon ak @&ﬁgs@&i vankiym 2

an antisense pol ynucl eotide; a saccharide, a
mpRBACR Y BhenitBh aRe rcobal bybr@aeam; manganese, or a noble metal

t
SO 88 SRy g PE bt intor SRRy PREw s Byorpacnation-
dehydtqgenatloﬁ\fehcﬁimimodftapergbﬁued Sudly €1 bﬁéﬁt can be in the
covalentlﬁ or noncoval ently .interacts mntﬂ ot her
CRBIRASHHL by 3vashet sesgrdallizatiey; exshanged intej thecompasition to the
excitable noiety; a ligand; a photoisonerizable
noi ety; biotin; a biotin anal ogue; a noiety
i ncorporating a heavy atom a chemically cl eavable
group; a photocl eavabl e group; an el ongated side
chai n; a carbon-linked sugar; a redox-active agent; an
amino thioacid; a toxic noiety; an isotopically
Iabeled nolety, a b|ophyS|caI probe a phosphorescent

o . o o




practically unlimted as long as the aromatic

am ne-contai ni ng non-natural amno acid is | ocated on
woOher7pasagpepti de 5 so that the carbonyl - cont ai RCTES2006/047849

reagent, including al dehyde-contai ni ng reagents, can

react wwth the aromatic am ne group and not create a

resulting nodified non-natural am no acid that

destroys the tertiary structure of the polypeptide

(excepting, of course, if such destruction is the

purpose of the reaction). (048%)r By way of exanple

only, the al dehyde-contai ning reagents that are

reactive with the aromatic am necontai ni ng non-natura

afienin Gepup IH s elemant, tar, alumimny, manthbsuubanﬂsnnbmx;uned

et S sty SRR DR BE e Scsfunencncen be
1&&%3?1@41&@%% oxf fo'4e "SHJSI? as, Efoi‘\@ﬁ%xﬁk) ﬁé dﬁ’ ﬂ?&}(@@q of platinum,

substituted al kyl, al kenyl
tmatmgyITQ s’iﬁownth aseldtiah lcpntdining & plaginus hﬁtaLUbﬁdmmg ion.

KOoXx | K Ialko subs ut ed al kyl a] kox
TS Beg e e G doraieidis b 55 saprpiiacncone shlomplatinic acid,
t
%tﬁt@@httéf’a’zt%? Y i e iy b e
conpplekt ut ed heterocycle, alkaryl, 5 substituted
al karyl aral kyl , substituted ar al kyl, -C(OR",

_C(ON(R')2, -C(ONHCH(R')2. - (al kyl ene or
[Q(%gi i t utBe eiyistalline mateiil) @f th(ﬁjdwntabanwhen employed either as

B BPHGRtE B AANE] T 28 Gredait catPouhdaamvarsiey process should
bre(cddHyRInAte 8N S l%hstsptﬁﬁ'éll? UPRR ahlgyd %h@?ﬁ%& t0' temperature in

subst’i t ut ed aryl) I ene or s
the ka}n@mt)‘ 1@ 'tp abont 30&? Kyliwae aunospllh)a‘elstmheﬁ air, nitrogen, etc.,

al.k kyl ene or subst i t yt ed

|d |*11 8%9@%‘2 (S§P9Fn§§ b&ﬁlﬁﬁlﬁﬂ@? yrlcmwm fos bgtween
3‘6' mifuttS 488 A8AGH YDBY ﬂ%ﬂ 5 |33 be geﬁfé%te'dtdﬂ'iggm

al kyl, al kenyl, substi al keny oxy,

t@upstatum mrely Ih»(glacmgythe Iﬁ‘ Q}Qﬁlmlat‘mi:uamy Ibut a longer time is
het. er‘ﬁa %H% subs tut ed het er ryl, heterocycle,
TeQHEES @“h@tsé‘ %‘%t gmoynig 3 ydraHeni t ut ed al karyl ,

aral kyl, substituted aralkyl, or -CCOOR; or R5is

= V\,here is a s Iectedf om t he rou q:on sting
[@9@ | abdhs 1 X“‘S;F@s %B&%‘E’r alygtsndh Ay &g %b foipgprporate
tife HEWI ¢ PétaY ¥it ath¥LERAY B¢ 85M4aP o t}% tempcf:ratures and other

phot ocrosslinker; a cytotoxic conpoun
canditivins\enmplioyked im organib copuérsion pyodeasssl Suah meﬂahsanclude

ound ond proteln or _pol ypepti de or
o537 B8 Pradiianlisls ASLRPRBBHS o5 auital by Criag fepiies as well
a® inGreahicCiatet ¢ suéh QQEI%% Osrlhc@aﬁ%ﬁﬂn@tﬁl gﬂ&ﬁs such as alumina.
car bohydrate; a pol ynucl eot'i de;
Taﬁtlagmyﬁm gdﬂtﬁrlrmmnaﬂg OCZUNINE bam tttg fcnm of gelatmous

i é? Iogtélﬁ ﬁ}fﬁﬁgmlmrgg ¥>§ SﬂdeXt rdaglgtaﬂ oxides. Use of a
“ﬁtmmqawn?umﬁldmh 1B Med &ty'%‘éhl Dé, eEMmb?nécﬁﬂte?@&fthVo? present

noi ety; a novel functional oup; a group t
dmvalsynthq%lsapf themsov atystel) yvhmh srantive, wirtds totdhange the

ul es: ot ocC. NI et 0 an actinic_ radiation

ot s SRl PR a5 B hearBasis @nversion
provesies: Iiicivietnaferidl P5lithbp %E%Lk?s dl?ueﬁté & %ontro ¢ amount of

i ncorporating a heavy atoni a chem ca eava
CeRGUpiondnhgiven | nravess se thavprmdugts edbe) ab&dnsd eleonomlcally and

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

amino thioacid; a toxic noiety; an isotopically

| abel ed noi ety; a biophysical probe; a phosphorescent

group; a chem | um nescent group; an el ectron dense

group; a magnetic group; an intercalating group; a

chronophore; an energy transfer agent; a biologically

active agent; a detectable ) Iabel a snall nDIecuIe

- .




reductive am nation of an unmasked or deprotected

al dehyde- cont ai ni ng non-natural amno acid on a
woabypepase de wi th an aromati ¢ am ne- cont ai ni NgPCEAGLV6/047849

t hereby produci ng a secondary am ne noi ety.

Addi tionally, certain enbodinments include a reductive

am nati on of a carbonyl -containing non-natural am no

acid on a pol ypeptide, in which the carbonyl noiety

contains at |east two unmasked or deprotected al dehyde

groups, with an aromatic aniné%%htaining reagent,

t hereby producing a cyclic tertiary am ne noiety.

Sﬂ%%ﬁcmher embodi ments include two reductive

a&d Vithoup employingeathemeans) Eyr eanstalbidg the rate of reaction.

B, N - | ' i d
R N N R
bertbniteanddenlling @ iMprévotheidrh el Sién@hUTahé €atalyst under

am ne-cont ai ni ng reagents therebyproducing two
CUBBHASIY onpratngesnstitiens. Said masterals) i.as claysi orides, etc., function

SEReRE Rirhe ARIPL T 4B BIPIB T 2PV Rt Al E et Sood crush
styergfih decanswiskadn RlerSlaPas 1 Gé B6sipABIe Y PR iR Bgﬂgagynstt from

nonEaturaI am no acid pol ypeptide and a’reducing
Lrgakingsdowy 1pt powdeschikp maaterinls, ThesPelay=ad/oNaxig2Binders have

' . BGNH3. _The reaction oceeds
gl AlpIce B, Sy BRI Rurmd it efipso S ae o strength of
thedalglget. cont ai ni ng non-natural am no acid pol ypeptide
may be purified by HPLC, FPLC or size-excl usion
chr omat ography. [0479] In other enbodi nents, nultiple
[004ker chNahghlly @eceaing a9 vwHitR cah ®el Jdn%éibéd‘%vkﬂ tB8 new
unmasked or deprotected al dehyde-contai ni ng
Cﬁ'@fﬁtﬁi Halpde theymestmeridlopieyapdtaadie. family nehichifadiilien include the

' cribed herein utilize |]jnkers .
BRI, TR MR e hbbEE M, Ceori
dreldBloridacclbynse bthegd i WhidHBie0mali midékaPEonstituent is halloysite,

mul ti-functional). The reductive amnation of an
kaokinite; dickitennaeritei pnanawdtd. Suichrelays earbe unediirk e @w state as

-cqntainin ol ypepti d ener at es A
SRR BB R AR L B L e BiPatrdior chemical
thodifiasiona Bind s anefid FoPesbesitindChitAnAE phdsekebiystal also
'(E@%ﬁh aromatic_amne with one, or nore, other |Ht|ng
1p dnprgagyc gridesy sued asi silicg mirdonia, titoniae magnesiat beryllia,

i I .g., other polypeptides,

a%gﬁéﬁggpgfggggﬁzéﬁéﬁ%ﬁyners or small nolecules) to the
non- natural am no acid pol ypeptide, while

f ungt,i . L . wn. as, honof upct | opa
[g@?ggkergh(%roﬁ% #gbgﬁﬁﬁggééggﬁﬁgﬂﬁgb%3hn§Wﬁ“§§PLFﬁ?&e
cbatpdsitedtveith Bepabie niaR ivhhteridl @il asilichl0emBRd, ZRiéARN
of the uqnaskgd qr deprotected al dehyde-containi'ng
mases, sHiga-zigcoa, silice-thenig,silice-berylbg, sitinhititanig ashwsll as

sl | t [ I 2 ransl.atio . . .
torn B Ep R sikh e cllft frubif ho B Wi Bpiparzireonia
sHjpacaliynihhansgneserng sRicanahghtdibGitdonsa, Of

chem cal | y-el aborated proteins. D. Exanple of Adding
Functionality.' Macronol ecul ar Pol yners Coupled to
[0&43]Nat uiTdie réidtive iiroportiomod ffiaply diesddd0d$9lali¥ee h2srial and
.nodi fjcations to the non-natural am no acid

IBEGRIGR e YEXYArY SHidRbh oY ith Ehm chistalfcoatend danginggrom about
1 {02pBArRa et Aty FRIMARd the AR pA Tl i e

i ncorporation of further functionality onto the
non- nat ural am no acid conponent of the pol ypepti de,
including but not limted to, a |abel; a dye; a

pol yner; a water-sol uble polyner; a derivative of

pol yet hyl ene glycol; a 5 photocrosslinker; a cytotoxic
conpound; a drug; an affinity [abel; a photoaffinity

| abel ; a reactive conpound; a resin; a second protein

.



and about 40,000 Da. |0496] In order to maxim ze the

desired properties of PEG the total nolecul ar wei ght
wand7ysisat i on state of the PEG pol ynmer or pol POEMUS2006/047849

attached to the biologically active nolecul e nust be

sufficiently high to inpart the advantageous

characteristics typically associated with PEG pol yner

attachnment, such as increased water solubility and

circulating-half life, while not adversely inpacting

the bioactivity of the parentz%l ecul e. 150 0[ 0497J

The nmet hods and conpositions described herein nay be

used to produce substantial |y honmpbgenous preparations

asimpeditens myepatedrindbe forga od. glp_eadsggghgm@ ¢fabout 2 to about 80

ho enous’, used herein neans that pol ynmepprotein

Vc‘fslr%?‘gBgf(’gnﬁgﬁt&f’%@pgglée‘observed to be greater than

hal f of the total protein. The pol ynepprotein

lJgat e _has, bi ol oqi .aqt Vi St
ﬁ@ ajﬂtt ant 'na?'i‘&?'r ?ﬁ% %(%8 ﬁﬁgg'lﬁé’é&t fg )efllilég g QB%F S’ 6 gff)%? de tion and the
1RGRRG Gt prabeicitosaniedhe %Hbﬂiri%@xdxﬁp&ﬁis%bﬂﬁltad.e
honogenous enough to display the advantages of a
honobgenous preparation, e.g., ease in clinical
BRihplali Synthesiy 6fiTQagd ity of lot to | ot
phar macoki netics. 10498] One may al so choose to
prepare a m xture of polyner:protein conjugate
JoR4stul esThagdrmbeivanl cantatgingited wadgstepared, accardinmto the
one may sel ect the Erotporti on of nmno- pol yneppr Ieizg
fdlgwigaideserptinn) 08 ofrgarmaniymiaxide werg dissofvefus 2249 g of a

oRe,. r [ ' . i j
e
1) withtd toncengiatian, ofd).62 melrsf OB 1608 g of solnfiogalhken, 5.02 g of
Wi th the nono-pol yner: protein conjugate pr eg%ed usin

t

10 : g
tetracthstlorsbiesitieaterwerechyrdrebized inrihatsalution gndithe anigpyng was left

d ] d..pr . - . : i
R B RESuB AT Bl PR ARSI BE U1 ormed was
Hnicedd. "Wwhes the wvdightveatked 818 gefigel 062 b ofdl (484 %wt.) were
wll their concentrations in the reaction m xture.

addast and thehmixipre wamhomegenized. {leniingl campoutionf tﬁg gel was:

reaction in that there is nmnimal excess unreacted

protein or polyner) may be determ ned by th I r
wei ght 80 Si:: 920 Gielyl @A8 @1%63%@@5:!&5@@1&??5 ,l}gzo
nunber of avail able reactive groups avail able. As
relates to nol ecul ar weight, typically the higher the

49jul ar TheimIXtuRf whd erapsfeyiedrto Tdfor-tined staintuss stekel
pol yimer nol ecul es which nay be attached_t

h o
putockivies agfrheatad yndesrstisanefgr 6rdayRat 3¢ ﬁfﬁ%h«‘g}ﬁ?ﬁ cpsillization

.aken i nt. L. Zi .
LS T E 259 AR 2 ot EBEAROAIPE et ol
nore branches) the higher the pol ynmepprotein ratio.

] As il ; - ned
O YR I X ey B BT RIPA hplats, made and caloine
isstHovwn heFEGURIE Gadld/ FEFURE #\belawnlhe saimpi¢ meas caldined in air to

O NG RN T AT -

t - L I actors,
ﬁﬁ§|‘%#%8£¥%@&%J8§§@$g%ﬁég?%g con ?P?g%lof t he
patient and the underlying condition to be treated. A

peut igal %\, fifield e able 7,
l%@p%si ti g(rillg ﬁr(r)g??t()%ﬁ%{edg% ascge?{g;lgﬁgg ﬂgy ongtssaﬁ(ilrfe%
r¢spebivelyt using publicly available materials and
procedures. JOSA ] The nunber of water sol uble
pol ynmers linked to a nodified or unnodified
non-natural am no acid pol ypeptide (i.e., the extent
of PEGyl ation or glycosylation) described herein can
be adjusted to provide an altered (including but not
limted to, increased or decreased) pharnmacol ogic,
phar macoki neti c or pharmacodynam ¢ characteristic such

o N .



some enbodi nents, is not reactive with the first
functional group. The nethods and conpositions

wdesaro7issel herei n provide, in sone enbodi nent SPCT/US2006/047849
wat er - sol ubl e conmpounds that conprise at | east one arm
of a branched nol ecul ar structure. For exanple, the
branched nol ecul ar structure can be dendritic. [0526]
In some enbodi nents, the methods and conpositions
descri bed herein provide nultimers conprising one or
nore GH supergene famly menbéft f or med by reactions
with water soluble activated polyners that have the
structure: R (CH2CH2O) n-O (CH2) m X wherein n is from
about 5 to about 3,000, mis 2-10, X can be a carbonyl
[0049] udi nThepoabsighyfithe exbcined magriabivet ynesnteRby adsorbing
cappi ng group, a functional group, or a |eaving group, .
PHERSERANhASORe AdSREPTIAN WiepsWREANISWese cairted PWDY mgnipulating

. | u e e group

e 1 R e T SR SR 2 DT
Nhydr oxysucci ni m dyl ester, 1-benzotriazolyl ester,

N- hydr oXyguGgHH JTi .bo 2,1- benzotriazol yl
carbonate? g%%?g#%ﬂékééﬁéde?§ZF%é%yde hydr at es,

al kenyl , acrvliglopordBidaacr yQagan/gcr yl am de, active
sul fone, am ne, am nooxy, protected am ne, hydrazide,
pr ot ect edehyMlictopdes vohmesc0d@enkiil , car boxyl i c aci d,
pr ot ect ed csgbox,lic acid, Lsocyanate, isothiocyanate,
mal ei mi de® WOFFIUIPPHHe, di o yridi ne,

vi nyl pyridi ne, iodoacetam de, epoxide, glyoxals,

' S, | gt es, tosyl at d tresyl ate, .al.kene,
MR e: ondnty dacEisogapiids (A Harad POHE(1ZEying Pore aperture)
F@tﬁit@? TS id SHHAAILT RO Sichétare lscasdd aRppt i de

0527] A naturally-ocCurring or non-natural amno acid
pol ypeptide may be difficult to isolate froma sanple
for a nunber of reasans, including but not limted to

NG g ng

Exampl¢ gbidntd R-%6 characteristics of the

pol ypepti de. For exanple, in the preparation of a
ol ypept i for therapeuti,c, use, such a poj ypept,. de
e i si’ﬁstg@am@mﬂl £OPLHBING; %FéﬁYa%RF&PéfﬁJb Aigonding to the
' t vV 2ot | ' :
RSy B AR B 75 G P i P0E Mo Ricffed in 22.5 g of a
stlatiantodt 5% ws. hf3-bise(triethybelvdspheniantriethylidpeazene hydroxide.

e 1 bR BB o ks Mom nd e
5850 6 08 A<PEfL 5l St NI Qubck, St e

sthaabkhratediwas achieted eWdien, theveeight sdaiched i10.3 pofael, 0.74 g of
can produce an al kyl at ed am ne-cont aj ni ng non-nat ura

5 9 %) ey segded gpdithe mixturg m%aege%e@h e final
g@ﬁhﬁgﬁio‘i’lo&y&%%él%s: wherein the al kyl at ed

am

e- cont ai ni non- natural am no acid pol ypeptide
has i nproved isol ation characteristics. In one

enbodi Qi .Qp@@ u - ]- '
pol y perrge'lgg eS l?zs' pr os uc egdg'g?gg%gﬂ%?% @?(ﬁggﬁif’{j?? rI{IeZP
or additional enbodi nent, the non-natural am no acid
s jincorporated into its structur ne . of the
HBRSA wr fB rgusecvas taBsErigd o Crdprtied stiplges isel

Yo Bict dRNAlatEdpOds AR at i’f‘?@%ﬂi %ttﬁhﬁ:%lhi}’?a@é’ of2D m. The

IS incorporated at a termnal or internal position a

sampler wheredaveoedby diltdtions wastpekwithaldibyized 0&aet andthen dried
one enbadi ment,__t regggﬁing non- nat ural am nqg a%Lgal
Hsapldg u&avm.c;@}f??e(ﬁ@m ptIompaticrwas meppregdoith gt Ko

i nproved isolation characteristics. In further or

addi ti onal enbodi nents, the non-natural am no acid

conprises an amne |inkage to a group that provides

the inmproved isolation characteristics. In further or
addi ti onal enbodi nents, the non-natural amno acid is
further nodified to forman al kyl ated am ne-cont ai ni ng



t herapeutic uses, including but not limted to, in

conbi nation with a suitable pharmaceutical carrier.
weued1/0553pnposi ti ons, for exanple, conprise a PCT/US2006/047849

therapeutically effective anount of the non-natura

am no acid pol ypeptides, nodified or unnodified, as

descri bed herein, and a pharnaceutically acceptable

carrier or excipient. Such a carrier or excipient

includes, but is not limted 28 saline, buffered

saline, dextrose, water, glycérdl, ethanol, and/or

combi nati ons thereof. The fornulatlon is made to suit

pode of adnj ni strati.on. ener al , _net hods of
fé‘g tansang Isymilas e ithat %W%nmel Pgmm d {Figynee3 . Analysis of the X-

SRR AR e ORISR B P ROLAT 00 o

descrlbed herei n. (0549] Therapeutic conpositions
conprising one or nore of the non-natural am no acid
pol ypepti des, nodified or umqypld§i ed, as descri bed
herein are optionally tested in one or nore

appr opr i at e Xpay pbmeaaﬁfﬁ%nbﬁ lie¥ DfaRLABHe TPARhE Of
di sease, to confirmefficac ti ssue_netabolism and
to estimate dosages, acd QWd%ﬁga@@ﬂﬁﬁﬂhods wel I known
inthe art. In partbcHwﬂg dosa can Q$ initially

deternmi ned by acti sui table
nmeasures of 5 non-nat o acid
honol ogues (i ncl udi ng .k not ted t conpari son

of a pol ypeptide nmodifjgd to i de onéﬂbr nor e

non- nat ural am no aci Sol0 an 7aI am fjo acid
pol ypeptide), i.e., i relevqp4vassay (0550]

Adm ni stration is by of th ut es né?nally used
for introducing a nDLE; e int timate contact with
bl ood or tissue cells ur al no acid

pol ypepti des, nodified" Ped, as “descri bed
herein, are adm niste itable1nanner,
optionally with one of Jfore ph ceuticdl ly
acceptable carriers. abl e 0 1fEt hods

adm ni stering the non;

ural a o aci d pol ypept i des,
nodi fi ed or unnodi fi e ; as des& Hed henggi n, to a
r

-

patient are avail abl e @ﬁr alfh4ﬂgh no t han one
route can be used to ni st erH? particudl ar
conmposition, a part| & rout &8 of t Y provi de a
nore i medi ate and effect|%R§6a0t|0n1or reaction

t han anot her route. 1J Phaﬁﬁggeutlcally accept abl e
carriers are detern1 |n part t he pértlcular
conposition being ad stered37 wel | %%;by t he
particul ar nmethod us 0 adn1 éer th@oconp03|t|on
Accordingly, there i Mﬁde v ty of Suitabl e

formul ati ons of pharﬁﬁ uti cal ‘ﬂﬁp05|t|8ns descri bed
herei n. | 0552J The ndi®:" atural3 Hino aci®d pol ypepti des
descri bed herein and%&? 03|t|5ﬁ§300npr|§|ng such

pol ypepti des may be nlsteré"d12 y any conventi ona
route suitable for ins or tldes19|nclud|ng,
but not limted to p terall g. i ifect i ons

i ncl udi ng, but not | ed to, ﬁcutane usly or

i ntravenously or any er for 8 i nj ec®ions or

i nfusi ons. Pol ypepti ¥har macéfPcal c&ﬁpositions

conpri si ng non-nat ur &> %mi no a&4i%pol ypdfti des

described herein, may 8 adni ni’$¥8red by®a nunber of
rout es including, butd_0 t Iin1@§ﬁ4to or

i ntravenous, intraperitoneal, ﬁ??anuscu?ar
transdermal, subcut aneous, toplcal subllngual, or
rectal neans. Conpositions conprising non- nat ur a

am no acid pol ypeptides, nodified or unnodified, as
descri bed herein, can al so beadm nistered via

| i posonmes. Such administration routes and appropriate

fornulatlons are generally knomn to those of skill in

" — o . e R 1 L Y



SECl, SEC2, SEC3, SED, SEE, steroid hornone receptor
super oxi de di snutase, toxic shock syndrone toxin,
woOhyomssasz al pha 1, tissue pl asnm nogen acti vat OPCTUSRDG/047849
grom h factor (TGF), tunor necrosis factor, tunor
necrosis factor al pha, tunor necrosis factor beta,
tunor necrosis factor receptor (TNFR), VLA-4 protein,
VCAM | protein, vascular endothelial growh factor
(VEGF), urokinase, nos, ras, raf, nmet, r53, tat, fos,
myc, jun, nmyb, rel, estrogemr 2@ceptor, progesterone
receptor, testosterone receptor, al dosterone receptor,
LDL receptor, and corticosterone. [0573J In other
enbodi nents is a nmet #8d2f or tr&l78ng a diBsorder
condition or disease468Rerein tiRS%at | ea$t one
nonnatural am no aci d8i38 i ncor pcB8at ed at 4a specific
site within the polypeptide. In sone enbodi nents is a
method for ) treating a disorder, condition or
di sease, wherein the pol ypebabl#e7is synthesized by a
ri bosone. In sone enbodinents is a nethod for treatigg

a di sorddry powydaridifiraciioniinesaebcalgmedidehydrated ITQ-2
pol ypepti de co LS e— ral am no
acid is stabl e%@%ﬁ%ﬁnéao?%ﬁrgnmfygg??ﬁéast 1
month. In other embodi nents is a net ];}od for 169
9treating a disor a4 - i , Wherein
t he pol ypepti de corgi;jsi ng®2%7| east bine non- nat ur al

15

amno acid is stab or at'9’8ast 2 Weks. In sone
enbodi nents is a d f&ﬂﬁpﬁeatind“a di sorder,
condi tion or disea§§EZVWNH%ﬁﬁ? t he pqgﬁfeptide
conprising at |east; fine nd%at ural ¥nino acid is
stable for at |east; days-33%5743 1h a further
enbodi nent is a met}ﬁtpl f or® ecti nglthe presence of a
pol ypeptide in a pq{<Fnt, §4%2 net ho conpri si ng

adm ni stering an et; tive: unt .. of4 a honol ogous
non- natural anino C§§ poﬁﬁf@ptide cbnprising at | east
one non-natural am aci P&l& ected $romthe group
consi sting of: wher r% eact®™R i s i ndkpendently
selected fromthe giP®f cdh®@ting & H hal ogen,

al kyl, -NO2, -ON, sUR%tit 49 alkyl .7 -N(R) 2, -C(O
R, -CCONR) 2, -0 arff5s(0kR3 where k is 1, 2,
or 3; . Mis HO-CH®R or 442 M N-C®Rs) noi ety may
forma 4 to 7 membeV'e rifgStructur®; R is H, an
anmino protecting greff, ré&std? anind acid,

pol ypepti de, or pol cl ect§4¥e; R is! OH an ester
protecting group, rS9%h, aH§*o acid,? pol ypeptide, or
pol ynucl eotide; R i'$% kyl37&ubstituted al kyl,

al kenyl , substitut @&l kepdd72 al kynyd, substituted

al kynyl , al koxy, sul¥s8Si t ut®4al koxy,? al kyl al koxy,
substi t ut ed alkylarkﬁgﬁ, polBfal kyl erfe oxi de,
substituted pol yal K e oxde, cycldal kyl
substituted cycloal¥y12 ar3307 substi4uted aryl,

het eroaryl, substiti®%d het®4aryl, heterocycle,
substituted heterocied®e, a34#ryl, substituted al karyl,
aral kyl , substitute®¥ral 3411 -C(OR, -C(OOR,
-C(ON(R') 2, -C(O N&E&% R")2117- (al kyd ene or
substituted al ky! en®)Z4N( R3%® - (al kehyJepe or
substituted al kenyl - N( 2, -(alkyl ene or
substituted al kyl ene)&7( ar 48 subst3tuted aryl),

- (al kenyl ene or sub$t3% ut &P kenyl e¢he) - (aryl or
substituted aryl), 2Hl kyl%¥3 or subktituted

al ky'ene)-ON(R') , -(al kyl ene or substituted

al kyl ene)-C(O) SR', -(al kyl ene or substituted

al kylepe)-S-S-(aryl or substituted aryl), wherein each
R' is independently hydrogen, alkyl, substituted

al kyl , al kenyl, substituted al kenyl, al koxy,
substituted al koxy, aryl, substituted aryl,

het eroaryl, substituted heteroaryl, heterocycle,

I T T Y I I . s 1. . I | . 1



[0608] Kinetic binding data obtained from (nodified)
non-natural am no acid pol ypeptide titration
wexpErirmsnt s i s processed with Bi aE val uati on 2C1/US2006/047849
software (BIACORE(tnm)). Equilibriumdissociation
constants (Kd) are calculated as ratios of individua
rate constants (kofp'kon) - 5 |0609] Stable Cell Lines
are established expressing receptor, binding partner,
or ligand for the non-natural22n1no aci d pol ypepti de.
Cells are electroporated with construct that
containing the receptor, binding partner, or |igand
éii¥&ﬂ1}ansfected cells are allowed to recover for 4 8
efore cloning. Receptor, binding partner, or
| i gand expressing transfectants are identified by
surface staining with anti body agai nst the receptor
and are anil yZesymthetic cAGStallineayateBbl Baviagi £AGRRWOIRIDS

ably transfected cell clones are

t@@?ﬁ?ﬁ‘?&ﬁ@%&'&-ﬁ?@%@ by bridgingptoms; dbretateahedral atom
p

TRHBGHOR B JC1Eed 69 cbhARIAF IR Hehrost ety (R figpg in the
raandrahesvr n Talplei cof the speBﬁ&al%nBSA (100 nl) in the
absence or presence of various concentrations (vol une:
10 m) of unl abel ed natural am no acid pol ypept ide or
3, 9e0al | Ve, conht U BRlLMSRRII 321t | WhREESE0E febnedral

[2S | - (nodi ural—amno

atepprincludé %cQﬁanml@methléleabdQQ&nftﬁé g28upcomdiSting of Li,
:étotal volume; 120 ml). Cells are then resuspended and

vk 8ol Shdn. Ge0Zmy CrolMdes Sleg Cocdi; Mmy A% dng S Ss licasd Zr.

centrifuge tube and centrifuged (1000 g; 1 m nute).

The pellet is collected by cutting off the end of the

t ube and pel | FTheapgstalipRrmatell of QUNARN 6£DaVIdreln/sdi bridging
ganna counter (Packard). [0611] Specific binding

a@@yﬁm ydgengarimers elemeptsselprtadi frgmithe greupbertisting vf O, N,

gﬁa#ﬁ (rmean of duplicates) mnus non-specific

bln e non-specific binding is neasured for each

of the cefl types used. Experinents are run on

separate days usi ng the sane preparation of

| 251 - (nodi4- eA) symshetiaparosis capista ummatqmly@awnmlm

CHBRh Bh R PSP R by

séf futtinth Tablel®of ffedicRificdtidli ng protein, or
| i gand- produci ng cel'ls. The binding is |nh|b|ted in a

dose dependent manner by unl abel ed natural am no acid

pol ypepti de, t no a_negatiye cont

pol ypept i g§ ﬁigﬁﬂ' S& ]g%ellﬂat\??\?&o 0188 9 fhepaegeding claims
wHegeaid cealthlfineGhatéeiaDBils ARoHIYsition AR -AX,0;:YO,-nH,0O where

Rﬁolypeptlde [0612] Mbdified therapeutically active
ISramherganig cempaundcXds mlemerpotmetatlh s¢lapted: firomi thy group

Bt N2 R IO ATWICFS, B ¥ RmeShofe el dglectid, from the
ngﬁ}b coMisE! BE i, (e AGHITI Aid m& @fé%il Rassbriadd thahfo? fual to 1,

t he nodified therapeutlcally active non-natural am no
aag pdeplorypber legs than pnequalia 0.2 and ndstangal fivmber less than or
@%ﬁn%qeptlcally active natural am no acid pol ypeptide.
I'e"6: Measurenment of the in vivo Half-life of
Conj ugat ed and Non-coni ueated nodified therapeutically
active non-natural am no acid pol ypeptide and
Variants Thereof. ) |0613] Al animal experinentation
is conducted in an AAALAC accredited facility and
under protocols approved by the Institutional Animal
Care and Use Cormmittee of St. Louis University. Rats
are housed individually in cagesin roonms with a
12-hour light/dark cycle. Animals are provided access
to certified Purina rodent chow 5001 and water ad
libitum Exanple 7: Pharnmacokinetic studies |0614] The
quallty of each nDdlfled therapeutlcally actlve

T T




TIOTIl, T17 , T24 , T49 TIl T9, TIO T13, T72 T12 T8,
T14, Till , T115 T13 TIl, T20 , T27 , T50 T14 T7, T12,
w040)7/0T882 T15 T16, T19 , T62 , T71 T16 T15, T18CT/USE®DG6/047849
T72 T17 T3, TIO T18, T31 T18 T16, T17 T20 , T69 T19
T15, T21 , T106, TI1O T20 T6, T13, T18, T32 T21 T19,
T28 , T52 , T73 T22 T23, T26 , T59 , T74 T23 T22, T25
, T60 , T75 T24 T3, TIOQ T25, T37 T25 T23, T24 , T27 ,
T66 T26 T22, T28 , TIO, TIO5 T27 T6, T13, T25, T38
T28 T21, T26 , T46 , T76 T29-286, T33 , T56 , T68 T30
T29, T32 , T57 , T69 T31 T17, T32 , T43 , T49 T32 T20,
T30 , T31 , T63 T33 T29, T34 , T95 , TI OO T34 T7, T33,
T40, T58 T®5 mlcmsd dehydsted negeniadbchrgactenizgd bymguX-ray

37 T T49 .T3 T36 7 .. 760
dEpotion pefigim Inuging Femysisigaionps fnls Sugptintiall 2y pet forth
id4abld é%fthér eclfIZ&mTAZ T41, T44 , T60 , T75T43 T3,

T31, T37, T44 T44 T6, T42, T43, T57 T45 T41l, T46, T83,

T88 T46 T28, T45, T52, T61 T47 T48, T51, T62, T71 T48
T47, T50, J63,.T72 T49 TI.O ,T31l, T37, .T50.T50 T
T4, Tao, FeaThefaicine delpigratop materip) OFGIans 6 Whggein said

Ay DInELRSwhERO X iE%h
TR o o], OE R RO i o
méa]s selécted TorGBe glsyp datsistigglof Bl S, FSIQmTlZEqB, amhy is one or

T60, T61 T60 T23, T3 T42, T59 T61
mamimels Talgctopsomigs gryah copusaE of 1y Geng Tirghd o a real

Q@ﬁ%1%ﬂ@%ﬁ’é 1to 10.
’%‘é‘”e’ﬁ]ggﬂ tpé@%h{fiﬁ%%%@%%%n R T8 é)&d

T70 T69 T2, T18, T30, T68 T70 T7, T68, T115, T125 T71

Ti5, T47, T72, 173 Trp T4l T16. T48, Tr1 T73 Tal

T71. T105, 8:T190PrPEgss; tl’?éipaf??@n O%f’é’ df?%afgﬁns%’f“

- Héy Ui any &£ the/thaterials 6f8lai El%zﬁthrou h
@%ﬁcﬁén%?@@}% Jlerﬁ Sl% !}79 80 901 ey g
dI8en 778, T79. T81 T136 T81 T8O, T93, T99, T114 T82
T51, T61, T88, T1CB T83 T45, T84, T121, T129 T84 T83,

T86. T122, T130 T85 T86, TOl, T97, T118 T86 T84, TS5,

O e T

cbh3gdiaids Tt 1988 onEDnvELIGH PEAIULD GyhiTh ]:onﬂfﬁas,es'rzbamcting said
T93 T81, T87, T92, T104 T94 T39, T5
fegdstogly gt oq@ggc compouR @opygrsu-pg 801131119618 wifhhg oﬁga}yqt-/cg)mpnsmg

iR TSRt o g B i T

T123, T131 T102 TI O, T104, T124, T132 T103 T91l, T104,

182, TI10 1408 heRsocassfpr opmyartings Eodsiprkoalcijaint Poyherein the

gt Lo il a niARecpklhe piteie, 1107, 799, 1907

T125. T135 T112 Till, T114, T126, T136 T113 T79, T103,

T108, T114 T114 T81, T112, T113, Tlge T11 Tfltélhi-wg)’wherein
m41Pg

TI 00, T1201¥] Idhemsocyssifpr copyertinga feeds

spid Byanaesh ﬁéén%%?*%%%%’%k’f@%eféﬁ%%*%‘?sf%hJ ik
JokGstinpléPrungan] 8dnaditfiy mdlybdenidih? theriam, hitdkel,Taobalt,
TIA, T124 T124 T78, T102, T1l14, T123 T125 T70, T95,
thpmmrmmanm@smaﬂ m?‘f 2, T125 T127 T67, T89,

T116, T128 T128 T90, T104, T117, T127 T129 T64, T83,

T106, T130 T130 T84, T98, T107, T129 T131 T61, T77,

Tl O, T13217132 nietBod Dd3ynthesizing a 3tystaBdieRiBcatgg@omposition of
T116, T134 T13 86,, T90, T117,, T13 T155,. T95

H Q126 hage 18 §iFERstiopditera ihilan s 3{@%}% by B Y inagfher at
atons are those capabl e of having tetrahedral

coordi nation, including one or nore of, but not

[imting, lithium beryllium boron, magnesium

al umi num silicon, phosphorous, titanium chrom um
manganese, iron, cobalt, nickel, copper, zinc,

ZI rconl um gal I ium ger manl um ar senl c i ndium tin,

~NNaA =T



T12 24.398 15.727 3.307 T13 25.219 25.219 0.000 T14
0.000 14.906 5.084 T15 18.159 1.559 1.558 T16 21.272
wa 2697438559 T17 25.191 1.559 5.056 T18 23. 959P2T1/181006/047849

2.490 T19 15.727 2.352 3.307 T20 25.219 1.531 0.000

T21 14.906 0.000 5.084 T22 8.591 25.191 1.558 T23

5.478 25.191 1.559 T24 1.559 25.191 5.056 T25 2.791
23.959 2.490 T26 11.023 24.398 3.307 T27 1.531 25.219
0.000 728 11.844 0.000 5.084 9 25.191 8.591 11.672
T30 25.191 5.478 11.671 T31 2%7191 1.559 8.174 T32
23.959 2.791 10.740 T33 24.398 11.023 9.922 T34 0.000
é1.844 8.146 T35.1.559 18.159 11.672 T36 1,6 559 21.272

fstone serce of silica; ay lepskone argange strugure dirgshing gggmaio(R),

Wty 4 Bphopd ool APy 1 %028 spit it hiing o

dornpBsiioh/ fn tetths2Mbdle’ratios, Withir thel fillobling3dnges352
9.922 T46 11.844 0.000 8.146 T47 18.159 25.191 11.672
T48 21.272 25.191 11.671 T49 25.191 25.191 8.174 T50
23.959 23.959 10.740 T51 15.727 24.398 9.922 T5Z
14.906 0.000 8.146 T53 25.191 18.159 11.672 T54 25.191
21.272 11.671 T55 %§9é98 15. 727 gnqg§ T56 1.559 8.591
11. 672 T57 1.559 5 11.671 Tg . 352 11.023 9.922
TS9O 8.591 25.191 1IEFA GBS0 5. 478 Pp. 191 11. 671 T61
11.023 24.398 9.922 T62 18.159 1.559 11.672 T63 21.272
1.559 11.671 T64 15XMQ22. 352 90922 T65 1.559 18 . 159
1.558 T66 1.559 21.272 1.559 T67 2.352 15.727 3.307
T68 25.191 8.591 1 ..558 T69 25.191 5.478 1 ..559 T70
whesds X is apatrivalediOmnetil tapdblesd teﬁahﬂlrallcooxﬂfxﬂatibmnd Y is

21.272 559 T73 15. 27 24.
TR e N TR e

R52nBic307 T77 14.934 21.966 8.173 T78 14.934 18. 853
8. 174 T79 14.934 14.934 11.671 T80 16. 166 16 . 166
9.105 T81 14.906 14 906 6. 615 T82 13.375 25.219 11.699
T83 11.816.4. 3 T84 11.816.7. 8 174 85
11. 816 11. ééa g11“’15'8*6“’1’ @gpféa@gizgvfmgmr 7iS one or more
rial:taﬁé’fé 1&dtedito: tﬁl: S66 consisting bf I 1G4 1A PSP

934 8 173 100 7§§ éﬁc 8% ) 174k%%1 1? g?%”égggﬁghconand
mayﬁﬁdluﬂle DneMrifdrd metds seletrd Fom the. fédp tonSBEGing of Be and Ti.
T94 1.531 13.375 11.699 T95 21.966 11.816 8.173 T96
18.853 11.816 8.174 T97 14.934 11.816 11.671 T98

16. 166 10. 384 2 mlik

2. 359 13, 105 A Tidfed OF sHhnE6Rirle s SaBniptR A composition of

M- @bchakdng Size diffisetion @attedn SibtildrtoIBable 2550 mikig together a

10.584_.16. 166 4.125 TI.O 5,13. 375 25. 1.531 T106

SPHTeRaf 5iling, Organe Stryeirg dirgeling as@ﬂztz(%aos@ten and pptionally a
lody %

sphrce B el 19 (it aA e il pXbpinosHidel s 8rms of mole

ratios3withi8e fHllb3ving.réBdest 4. 934 1.559 T114 16. 166

16. 166 4.125 T115 25.219 13.375 1.531 T116 4.784

11.816 5.057 T118 11.816 11.816 1.559 T119 10.584

10.584 4.125 T120 1.531 13.375 1.531 T121 11.816 4.784

5.057 T122 11.816 R/M\RF, 5. 056 T3.83 -14. 934 21. 966 5. 057

T124 14.934 18.853 5. 056 T125 21.966 11.816 5.057 T126

18. 853 11.816 5. 05612QA04. 784 245934 5. 057 T128 7.897

14.934 5.056 T129 %@Wgég 4.784 é’ 3 T130 14.934 7.897

8.174 T131 11.816 : 8.173 11 11.816 18. 853

8.174 T133 4.784 11.816 8.173 T134 7.897 11.816 8.174

T135 21.966 14.934 8.173 T136 18.853 14.934

8.174[ 0026] The conplete structure of ITQ 26 is built

by connecting nmultiple unit cells as defined above in

a fully-connected three-di nensional framework. The

tetrahedral atons in one unit cell are connected to

certain tetrahedral atons in all of its adjacent unit

cells. Wile Table 1 lists the connections of all the

tetrahedral atons for a given unit cell of 1TQ 26, the

connectlons may not be to t he partlcular atomin the
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be dehydrated, at |east partially. This can be done by
heating to a tenperature in the range of 100 Cto

wahorto73389 C. in an at nosphere such as air, ni PCOASEN06/047849
etc., and at atnospheric, subatnospheric or
super at nospheric pressures for between 30 m nutes and
48 hours. Dehydration can al so be perfornmed at room
tenperature nmerely by placing the 1TQ 26 in a vacuum
but a longer tinme is required to obtain a sufficient
amount of dehydration. [0040i3Qs in the case of many
catal ysts, it may be desirable to incorporate the new
crystal with another material resistant to the

angnpbemin Xeis ereonmiose mesalsiselested Eom theegrdup emgisting of B,
onyersi gn progesses. c .erjal s includ tiv

G 1 BB 2R M fros i Miids o Rkt Spafhyd zr , and ¥

i9GA A1 AEY iht R¥eBhe Wt thoASniefs dalected BbAT iR $robPWonsisting
as clays, silfica and/or netal oxides such as al um na.

off@e laadtldr may be either naturally occurring or in the

form of gelatinous precipitates or gels including

m xtures of silica and netal oxides. Use of a materia

in conj uncis ompdirh&nbdo RN &ff Natms 12 'thﬁ)ug#cPﬂWHé%in said

therewith or present during synthesis of the new

molastratio ravgeshares active, tends to change the

conversion and/or selectivity of the catalyst in

certain organi c conversion processes. |nactive

material s suitabl yR¥Qe as di 1Gént-8 to control the

anount of conversi ' gi ve cess so that

products can be ob?gﬁkggiéconoﬂqggﬁly andorderly

wi t hout enpl oyi ng of/fygp, neans fer controlling the rate

of reaction. These materials may be incorporated into
naturally occurring clays, e.g., bentonite and kaoli n,

to inprove the crush strength of the catal yst under

conmer ci al 1Ope ficthngd 6Deyihthesining Setydtatbinesilidate composition of
cl ays, oxides, etc., function as, binders for th

et of stclaims 13 tirobizh i whersi Said oFEARICHTUALyEE diegfingagent

' [ use it is
IR B B[R IR B UF ' o
into powder-like materials. These clay and/or oxide
bi nders have been enpl oyed normally only for the

pur pose of 17nghsarrstalline siligats compasitipn prodyged using the
%Q{h%ldy&;an 91%3}?Wr1§|ﬂoyl6qccu”i ng clays which can

e conposrted w e new crystal include the
montnorillonite and kaolin famly, which famlies

i ncl ude the subbentonites, and the kaolins commonly
known as Di xi e, McNanee, Ceorgia and Florida clays or
others in which the main m neral constituent is

hal | oysite, kaolinite, dickite, nacrite, or anauxite.
Such clays can be used in the raw state as originally
mned or initially subjected to calcination, acid
treatment or chem cal nodification. Binders useful for
conpositing wth the present crystal also include

i norgani c oxi des, such as silica, zirconia, titania,
magnesi a, beryllia, alumna, and m xtures thereof.
[0042] In addition to the foregoing materials, the new
crystal can be conposited with a porous nmatrix

mat erial such as silica-alumna, silicamagnesia,
silica-zirconia, silica-thoria, silica-beryllia,
silica-titania as well as ternary conpositions such as
silica-alum na-thoria, silica- alum na-zirconia
silica-al um na- magnesi a and sil i ca-magnesi a-zirconi a.
[0043] The relative proportions of finely divided
crystalline material and inorganic oxide matrix vary
wi dely, with the crystal content ranging from about 1
to about 90 percent by wei ght and nore usually,
particul arly when theconposite is prepared in the form
of beads, in the range of about 2 to about 80 wei ght

oy Y " o a F A/ A a1l a1 N




