SI TE SPECI FI C | NCORPCORATI ON OF NON- NATURAL AM NO ACI DS
BY VERTEBRATE CELLS FI ELD OF THE | NVENTI ON [ 01] The

WO pwsfsi4on pertains to the field of transl ati oPCT/US2007/019835
bi ochem stry in vertebrate cells. The invention
relates to nethods for producing and conpositions of
orthogonal tRNA's, orthogonal synthetases and pairs
thereof, in vertebrate cells. The invention al so
relates to conpositions of unnatural am no acids,

HIGH CONCENTRAFION PEELPTIZED ADDITIVE CONOUENTRATES FOR
vertebrate cells that inpOldavimRat ural am no acids.
BACKGROUND OF THE | NVENTI ON [ 02] The genetic code of

Backgremymt y known organi sm from bacteria to humans, encodes
the sane twenty comon am no acids. Different
[QQMii natlihimapmlicatibe cixdms griceity Yo HES.UP@lvisigtah G?aﬁﬂt (Ai)phcatlon Serial

rgt.ei ns,. t ry, out vrtu al.l t co
N RURBLLE Bt R0 Lottt B2 AR Bl o
Polymen; t fitegidore Septendted 140 2006NMLB @ntifs peiied. of Whizhd€ hekéby incorporated by
study and nodify protein structure and function,
&cientists have attenpted to mani pul ate both t he
genetic code and the am no acid sequence of proteins.

[BIBOZIv er Thet imamtibeerelstes fgenetallyt €o ragoYield g olymer additives and
enetic code that F

S M T T A

or blendbuiskd ﬁmgmmlgcﬁ@yrﬁmmmhhﬁoéeage% t8 éﬁﬁ‘&{c'e%lﬁﬁer stab111ty
sel enocysteine (see, e.g., Bock et al. 1991),

A
[gagﬁcm ?,I’ \lélf\r/lp%ﬁr O| Og%{dSaAfd}tl e(z%g%’] gre%lré:g %%Isgde to Isngotect polymers
from the2fH0- ohd&e&rv@&)egre{dﬁﬁbn Sfroide 3605 ermassinaRt [PKishtlR heat to neutralize
i lb%’gﬁve these(gﬁagtralnts al t hough, this progress ha
residua Y§ti 8R4 &y thacdpimancy properies sifattieyfinished erdUCt Polymer
addltlvepli éiilﬁ' &dihélGh lﬂfo@vd@f‘ dgrghiﬁgtbloﬂelle?vfgﬁgl | THeRe ia gdltlve:?1 san be routinely

anc For exanple,” chem sts ha evel ope
added “%H%F B? glusingt Ep%ym%s@ﬁélsamomnhm MNumerons techniques may be
employc%t trouﬁﬁﬂéﬁﬁée @ﬁe 2 gbem W*}%&?ﬂ %?gin% sRﬁ]tlo)]x s&%}:eﬁ%bn or slurry

IC O
phase pqlmewatmn El0§9$seﬁc€éidl aMdraddlti_\%EI)?)lds mt frbqueptiyhelded to a 11qu1d

vore oS P o AR FSLAR 280 e st

be addedto We firmd lnselh sted:analof polyh8P4)a SGideno Eﬁﬁu&#fﬂ)r?);théiﬂiévwe which can

melt theygadltye PR outhmeis) B8 pabiriorpesn T a3 cBics oo wil typically be

further mym@em a6 gxenideres ofig mivhg deviet anas%m{ayﬁltgtae&% polymer/additive
pro el ns over

mixture %0%?1 ld{%%lpf B &%%&Lghrgi{a?? HUt Ny t%l e@%{p@wrocesses such as

a gas phﬁ)@/h%ﬁétb}i‘,,thalb@l}ﬁﬂ&t dxitgltRél réa@toi‘ as'a"'ibdv@&eré’dlJ "E%Eto? granule.” In this case,
ruct u%&[dochan ges. In, a nunber of cases, it has been

addmvespsagk%ﬁ ocbRRALYRER B SPVPTRk SHEuPRY ways. dde asiditines pembe added to

the sohd&f}@fic@ﬁuﬁﬁn@l%” GRWHERP sREAH 0TS et b RHEARM 1P EQtaq{irQﬁ saleable product
Furter, (1998), Protein Scienc

or it can Pe ilil@hez%ed o aKp¥tsyrisaion ather melting dev@@omzs)rderanen@ a@nemogenize the

polymer :%ma?tﬁ dy 1 4:1’61?%%;1?9:2 tﬂ%ém@itel% 885919& m S%gﬁyest are, added to the
solid “remtm‘ planabe pomiee stmeas,rthe adudlexvem@hm‘hmmtnodnc;ed at thuststage via their neat
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pumped Hwowgh ®did foe bylletmaﬁomo&htradtweiy,nﬁSmemﬁﬂ: éfpracere)henadaitives can be
codon, in vitro (see, e.g., J. A Ellmn, et al.
(1992), Science 255:197-2Pp0). Am no acids with novel
4881614v.1St ruct ures and physical properties were sel ectively
i ncorporated into proteins to study protein folding
and stability and bi onol ecul ar recognition and
catalysis. See, e.g., D. Mendel, et al., (1995),
Annual Revi ew of Bi ophysics and Bi onol ecul ar Structure
24:435- 462; and, V.W Cornish, et al. (Mar. 31,
1995) Angevvandt e Chem e- I nt er nati onal Edi tion in
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organi sm such as Escherichia coli, Bacillus
st ear ot her nophi l us, and/or the like), where the O tRNA
w0 e@8si4zes a sel ector codon and is preferentiBdT/¥S2007/019835
am noacyl ated with the unnatural am no acid by the
O RS. In one aspect, the O-tRNA nediates the
i ncorporation of the unnatural amno acid into a
protein with, e.g., at least 45% at |east 50% at
| east 60% at | east 75% at |east 80% at |east 90% at
introdude@iadd a STbarer exHWen) MhertiLirid Gittidey niéfts thd Riditivdeaind feeds them into
ri ses or Iz,ggrocessed n a, cel l

10) fro
a moltefs Bp bRt g EP B {ich e HEhERidrnie the aetpplymges and pelletized. In

all of th6Se teHhi Gl hﬁradaﬁmcaf,thé B&dif ¢DoRIEP fd riESart tibedlfﬁcult to handle and
sequence of SEQ I D NO :65, and the O RS conprises

feed, anddn\the sesedel sovep adritivess thay Rasera ptentinl heplto Gre) and explosmn risk. If
the pol 4 -
P BE1884, BN MBCHR 0F AR B3yt it
blended{ SI!B}hel ysecafonbrs: thamioodifeasder is tdquiredr Wabn atsideetrh extruder is used, it is
i o
ot conf 9653 MRt SEH DO SRR o e fpgecinion ot
above mmmoaecl imu@ow;th tahéling aed Geeding the additives cpowdeofbom to the side-arm

x5 ECRLBFR B kRS FREFR s mivurs e

typ1ca11y| noBsuitable ﬁmdlittactaaﬂdﬂtlorswa&hg methdd.| a5 restlto the Iittwdleeas hdditives can

be madeiL B%}/o %gfa{; a}%\nﬁ%%entg%ltu{rﬁ%?gtséag%h g’%\xslf tgfsg Ioﬁ 304 ﬁatg]p %splcally is made
by extrdifig)rar lomg codeyifratdn A€ aaditives Qﬁ&ﬁ& pﬁ)lﬁﬁ&rac&ﬂéﬂ rdsth Yt G similar and

‘&Fﬁ) ﬁ-ﬁ nucl eot| de acks cHla ctor codon. In
compat VHEL ealglﬁg’cl?o yxpﬁlé JBE pr wpthepr %@EW%SNAS aresult, this
masterbafth@af bk chsil ﬁﬁﬁ@&@ﬂ%&rﬂf@&ﬁﬂeﬂnnat ural amno acid,
wth a yield that is e.g., less than 35% Iessthan
e than 20% 35 than 15% less than 10% .| ess
04 506 504 PRASLE of nonsdystipg pellep formseof, pddlifivgrblengds solves many of

these prUlé&ﬁ@ pt Ude Phfdnt EGZW GReRARNAS PR et Ta '@tﬁﬁmﬁ'@ @anular Forms of
cid. J14] The i nvention al so provi des a vertebrate

AddltW%?efOlr Qrenrye Polyrgerandescriheye Redcession srking Jornust granules of an additive
blend nﬂﬁﬁxﬂgtaa?ﬁer{o(l}a'ﬁﬁbmdatﬂt Qﬁ& Qﬁg&n@lne{x%é ?rh%g@d itthe amorphous or
unnattral am no aci d, nucl el c acl d that
molten @@tﬁrpmlyémgalsmwcm@gu de that encodes a pol ypepti de
i nterest. The pol ynucl eotide conprises a sel ector
@d%t hats. it 609 %hl%zbéﬁtﬁ@& ?réé%QLAf £ Obt ;inutzl Sfnular Forms of
RS preferential |y am noacyl at es t?we ort hogona
Additivession Qrepnirialymgrs hdessabemgranulan formsi af addigive hlmdsmeepared by forcing
the blen}i‘%futo ?ﬁﬁtcﬁe fePhorm <2af § 0 &eh! u{?ﬁg %%ahﬁ? o"f&%ﬁ%‘i‘fek
erest 1 n the a sence o nararal

aC|d with a yield that is, e.g., less than 30% | ess
(00961 200%-S. é’@é Neah 528857/ @égleﬂh‘élm\ﬁ-@%st Gagnruleh afl Plasfic Additives”

o e pol ypeptide
R s R S g G S
Co ositions that include a vertebrate cell conprising
t hdgSndlatt NRAGTB06MB2 gniétled SBrepafatignuefe Lov-Dhet Stabilizers”
describésrtl\é 4 Qfb- c&@f@d el ofan alaﬁlttg’etag%a@é}'lﬁqh? for other additives and as well
I ncorporati on an unnatural am no ac Into a .
asamorphmtse«remlommfatzﬂnhmwded by a pol ynucl eoti de that
conprises a selection codon that is recognized by the
OtRNA in vivo. In one enbodinent, the O tRNA nedi ates
the incorporation of the unnatural amino acid into the
protein wth, e.g., at |east 45% at |east 50% at
| east 60% at |east 75% at |east 80% at |east 90%
agsisrav.al | east 95% or even 99% or nore the efficiency of a
t RNA that conprises or isprocessed in a cell froma
pol ynucl eoti de sequence as set forth in SEQ ID NO. :
65. In anot her enbodinent, the O-tRNA conprises or is
processed from a pol ynucl eoti de sequence as set forth
in SEQID NO: 65, or a conservative variation
thereof In yet anot her enbodi nent, the O tRNA
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conprise the binding pocket are substituted with one
or nore different amno acids, e.g., the substituted
wW@peioso3xrel ds are substituted with al ani nes. [ 2B{T/U82007/019835

certain enbodi ments, the nethod of producing an O RS

further includes performng random nutation,

site-specific nutation, reconbination, chineric

construction, or any conbination thereof, on a nucleic

acid that encodes an RS, thereby producing the library

[0bosiut any. SR3&t. No. C@SI@OSQ QEhAdd MeRhRulad }P%l*fﬁélh%dltlves and Their

further _includes, e. (c) isolating a nucleic acid
Preparatiqiytdeseribridisinga seivr@ ln(%yorgeatf‘éwamrﬂgess e ioprayerthe pisld and quality
of a conffibaaafifttvedianl HBHghROLpUERNIBAL encode mitated O RSs

, by random nut agenesi Site-specific
nmut agenesi s, chineric constructlon reconbi nation

(BAYSIconts SaiBabnNon e 80 428 giitied Atarisaliskiingexsdo faonol) Antioxidant
Granule@ Mg ﬁ%@ﬁ&d&s@&&kﬁge&sﬁ h SoRRhAFRSHe H‘Eigaratlon of compacted

preferentially am noacylates the OG- tRNA with't
additiverienwisovkich inelyding eiphenoln one aspect of the i nventl on,
steps (c)-(e) are perfornmed at least two tines. [27]
{0pds Be RiveHHGhNdelribENALEVR ?r@ﬁﬁé Sfof‘”l@wﬂiu%ﬁné forms of additive
eature of the invention. In on nbodi nent, the O RS
blends th@t asbthe mete eanveaieatlytsad aspuetely fed toimostYearton exiusion operatlons for
t Y J d d
i SO FUDRESLA 18,4, BFPRLA USR] LR 8 e s pha
premixedmrrfed sinmultepeowly atith the mbb'nwrspreamem@ aneedperdenbr gther melting device
brarny of .t R nat e cII f, .conpr i
whereby, i it i, Befted agl In bR Erefich BIORR fiBIRGIEF oftymer. When
the addhwean'e@m'en addmlont whlta sidetdrei axtmuc(dRS)ndt Fedlt dirsctly to a molten polymer
genou Q e verte e ceII pL.ovi des
sream, SR8 50, Sacuioed radfniec BIPER A58 et vk o BN 1 opstorbatebes or
concent@és| o@'f addiivés roat a&cﬁﬁﬂe eslends iONg étﬁﬁptﬁibl@fpdlfhﬁer carrier are used.

Masterb:'aI £ 'It\jgep ﬂlg:hrlggk} gé@)tvy g—lniaé;ﬂ{it;%z tﬁee p tr ’Iflfégslﬁatg Ilqalé:lAalr conveyed, fed, and
extruded @6inY @64 RIIBLEl QRuERHAEREnd fetBRORITEL s1a§ pAftexfhdéhe
invention, the l1brary of am noacyl-tRNA synt het ases

&,‘}fﬁ) ac?ﬂ? g S%gggﬁg?}eg é)lé\s/t(e:%ggcrh%g 1§twe1]f ng the art. Masterbatches

simplify'{B8 a¥8ftioRlyral Seadt Qﬁéﬂbtﬁﬁi)odeﬁt Mﬁ&e%@}rﬁﬁ%l&@ EBér &onbAkc reasons it is
invention, the library s conprises tRNA's |

-desirablgde preppre rr@@ﬁtqbaqcbgsswl@nl@gh FQFWI’T’ o rdditives.sand minimize the use of the
compatiBRpY§ie? l?:%ﬁ'ﬁéi" Ofﬁi@%ﬁﬁﬁuz-gg‘ fhd hROAAY o aSEHMAF YequilBlAo achieve a
s ?het ases (RSs) optionally conprises RSs derived
desired exfegh at | east one ami noacyl -t RNA synthetase (RS) from
a second non-vertebrate organism In one enbodi nent,

fooe2f i 1 sf‘ h@ﬁx@P%ﬁeﬂ%f 'H?éh Yé%%fse(}}frlﬁirﬁrﬂ rfﬂ?é@ﬂ ﬁg&eﬂ{a?chteg‘@s well known

sane. Alternativel first and second

in the apio e Pabdh 2l 5547 %@ﬁlﬁdcmmsamlﬁ%ﬁ@ﬂtch” Gseerilias @ masterbatch of
at h e
v to S5vh BMEE RIS £ VifeBs®) A BY oy OFyERITIES, Perbhly gy aiffoulty in the
preparatipro of enastesbatches a@f highefillanconcéniration i wattine duf, omxmg and dispersing
S
the filleP R-@Sté dﬂn@ﬂxﬁ&ﬁ?@e@é{ié@tﬁe jg{(?gzgsﬁcgéd&% ?‘28‘2 l%g X n;g;:oﬁéssatﬁg masterbatch.
The addmmmp@ﬂagh $eve|‘h§ of fillgreaopleatiydncresse the mseustmbfahe inesterbatch.
nmet hod of producing a OGtRNA/ O RS pair in a first
species (e.g., a vertebrate species, such as a yeast
and the like) further includes introducing a nucleic
acid that encodes the O-tRNA and a nucleic acid that
encodes the OGRS into a vg{tebrate cell of a second
4881614v.?pec:les (e.g., a manmal, an insect, a fungus, an
al gae, a plant and the Ilke) The second speci es can
use the introduced transl ational conponents to
i ncorporate an unnatural amno acid into a grow ng
pol ypepti de chain in vivo, e.g., during
translation.[29] In another exanple, a nethod of
produ0|ng an orthogonal an1noacy|-tRNA synthetase
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a MCP-1, an Epidermal Growth Factor (EGF), an
epithelial Neutrophil Activating Peptide, an
weeoolsapoi etin (EPO), an Exfoliating toxin, aPECHUSWNT019835
| X, a Factor VII, a Factor VIIl, a Factor X, a
Fi brobl ast Gomh Factor (FGF), a Fibrinogen, a
Fi bronectin, a G CSF, a GUCSF, a d ucocerebrosi dase, a
CGonadotropin, a growh factor, a growh factor
receptor, a Hedgehog protein, a Henoglobin, a

mpal ocYUS. GrapwiNo. GeZ350395 B(EFt)o, I@bdrlbv[fiéﬂl éhtitldd HiVIEdlerbatches Having

High L?_vrg r?ﬁ%sﬁ#m C, %Esei;g@mratl% éa‘fql% o? gﬁglpﬁgrbpp Feging into a polymer

carrier. @@wedin lﬁa@kfablj hﬁ:é sofedhidgdboiht nétid ok &hovd the%ﬂﬁemng point of the carrier
mtgrferon Na, .an |FN- b, an | EN-

polyme 4 4G A SHEGGHFRY Visposiinta alow #m SRIGer fh PRt Werkaiato the mixture.
P tidn 6f thendsterbatcBés ik
e T T an g ?c‘?K%Tgﬁhﬁggé?‘é%e sl:ﬁﬁxu':g?to 15# %95:% Sin.

ctoferrln a |l eukenja inhibitory factor,
&9& er a4any aP‘NPé‘HF’E FAHives, Rbign hgated t‘P rippisal (mg,sterbatch processing

temperah@6$, Pasd Hrbigh ARrARAREE dlelthd%oiato o%s %%ée{é%&mon to form
or m) e,

an, oncogene product, a _ Parathyroid

low visepsiipdiu ,l@g/ mgquyeﬂulgs Hgm@,q: @‘ﬁmﬂhtq—mmateanto a polymer
RBh0idveR

carrier exo%}gxél’vﬁfsg ArPocﬁ'})P fn@B@o?até%e al.xlffg c&h ?ﬂg’ﬁat% ogy Sg%gnﬁrﬁshed masterbatch

pellet. Jhigiishe cayap dusirg, s’c@bwss) and oraaggddmibtation- (AMel masterbatch pellets.

Funhen§9}ég%|aee18\r¥ne{/§%$s‘?§k%o r}%@% gtﬁg ?ﬁl?’]starﬁlaé I&’et%lﬁeasg I};Ee Qr?s%gg L}P of the carrier-

additivedylend; cakding ggfﬁcglt@g peﬂ@rneﬂlgt}m;onzpr&:esph Foo dIBse aéasons masterbatches
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temperaSuper Oxi piEﬁahednatt GBI?' Io&‘ﬂﬂo madifiax Iaddﬁi.:veclévélfsndlto%uld therefore be
oxin, a Thynosin a TIS ogen
advantaé c(}usvg’t (;)Irep © more 66889&1}?& Sl?qc@) t#f@%ﬁ@teﬂgﬁches of these

additivedGF- b, a Tunor Necrosis Factor a Tunor Necrosis
Factor al pha, a Tunor necrosis factor beta, a Tunor
necrosis factor receptor (TNFR), a VLA-4 protein, a
VCAM | protein, a Vascul ar Endothelial G owh Factor
(VEGEF), a Urokinase, a Mbs, a Ras, a Raf, a Met; a
p53, a Tat, a Fos, a Myc, a Jun, a Myb, a Rel, an
estrogen receptor, a progesterone receptor, a
testosterone receptor, an al dosterone receptor, an LDL
receptor, a SCF/c-Kit, a CD40L/CD40, a VLA-4/VCAM 1,
an |CAM| /LFA-1, a hyalurin/CD44, a corticosterone, a
protein present in Genebank or other avail abl e
dat abases, and the like, and/or a portion thereof. In
one enbodi nent, the polypeptide of interest includes a
transcri pti onal nodul ator protein (e.g., a
transcriptional activator protein (such as GAL4), or a
transcriptional repressor protein, etc.) or a portion
thereof. [36] A vertebrate cell of the invention
provides the ability to synthesize proteins that
conprise unnatural am no acids in |arge useful
quantities. For exanple, proteins conprising an
unnatural am no acid can be produced at a
concentration of, e.g., at least 10 ng/liter, at | east
50 ng/liter, at least 75 ng/liter, at |east 100
ng/liter, at least 200 ng/liter, at |east 250
ng/liter, or at least 500 ng/liter or nore of protein
in acell extract, a buffgr, a pharmaceutically

aggl61av.@CCept abl e excipient, and/or the like. In certain
enbodi nents, a conposition of the invention includes,
e.g., at least 10 ng, at |east 50ng, at |east 75 ny at
| east 100 ny, at least 200 ng, at |east 250 ng, or at
| east 500ngy or nore of protein that conprises a
unnatural amno acid. [37] In certain enbodi nents, the
proteln or polypeptlde of |nterest (or portlon
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am no acid; a biotin or biotin-anal ogue contai ning
am no acid; a keto containing am no acid; an am no
wa@eood/ozmpri si ng pol yet hyl ene gl ycol or pol yet PEFr/PSR07/019835

heavy atom substituted am no acid; a chemcally

cl eavabl e or photocl eavabl e am no acid; an am no acid

Wi th an el ongated side chain; an am no acid containing

a toxic group; a sugar substituted am no acid; a

car bon-1inked sugar-containing anm no acid; a
Sun“naggdox-active am no acid; an oc-hydroxy containing

id; an amno thio acid; an a,a disubstituted am no

acid; a b-amno acid; a cyclic am no acid other than

proline or histidine, an aromatic am no acid ot her

[00i5) phenpeletinsidnadditiye congratrete farydObYAeY, COMENSNgt hat least one

. like. . ' ' ' '
pricy b 8y P Y B L0, b5 BUIRS by B0 9 shout 20w
% of theopylietidedoaddiise tdoaterdratgdtheCpi@eromoloner odditivachasang a primary

(e..9., the active sit f th ). oC-
ptymes iy RS e e IO o pcs and et one
primary S}l pbBagerPibsent & a podlymimine of beteeen hhbutdr(bwﬁ(%a.nd about 80 wt. %
o the 1SS B REEAES BL ot i By PR, ¥ fimary caie
polymerRREIMAL Rérhf&atike bélow thY pFibi@y pbRelarddditivepneliing pérhpiarature.

that conprises an am no aci d sequence as set forth in

any one of SEQ I.D . 36-6 apd/ or .86, a pol.yv.peptide
Bple”Corbprlugedndiifive s RerivL SR ol Bie SuBaERE ba of two or
more p A6 AdiBH SR Presme irs tatel arhourtiofibetwaesn abomt @b vBER and about
I D NO :" 3-35, and a pol ypepti de t hat iS%{eCiéﬁ'C&lM‘ .
90 wt. % pftheopalesized addifive concenratey, %anc’& gr adgitive having a primary
polymeRHNREP hieithd RMpEMIR bst@feeAAbatl DO0°TS kil SBEMEIOI®CGind a blend of
shown in any one of SEQ ID NO : 36-63, and/or 86, or aO o and
two or IpeleyRTEp ATy PR AUTASTS BISEEnk AN aripigh amerat QiehftwiseRr about 10 wt. % an
0d U R4 G8u1APrifBY airibr Po¥ymer havi
ot SETGESF e ORI ELAEH Py ST CRIEBAEY ek Amer i
primarypodryipepblydes ofelting tempenature rbalew athso pyiptpy i pRlymggadditive melting

Qnprises an ] . SE j Q%o 1 th
empsaf IR B LR PEAERMENTE ol sl of 831780880 tovor
the prindatynsagyier-aRbifive yntltieg asmpefyurRIut (ligher, th8EQor Baud. t@)the primary
. and conprises two or nore am no acids of groups A-E
camer—qoﬁwgﬁmg[;g\getf{npgamrpa” y, pol ypeptides of the
invention also optionally include a polypeptide that .
[000P] | ScEBhapresamnsinvationoaito penaiss doribigh aonatstratiompyllctized additive

one of S ID NO : 36-6 and/ or.. 8
concentEiigs, for RATYER 8 RPN e A o pac of B bt ithes of polymer
additivesr ﬁ?he/ic_b’i-irﬁﬁiy]lcwmﬁwed flﬁ&ﬂ iteﬂxéq)re@n’pfﬂvshﬁ@} grean'_ysteﬁiimta'ddﬁives having a

variation of any of the apove eptides.is also
peak mef{ing, (FEPesaze () GATY SRDGHCr R R, Bsltig, RnpFpidye), or amorphous
additivelNeavei QU BB trandti6 R TB@HElahR8 (0N Printle§ polpakiypéditivelglass transition

of the invention and an_exci pi_ent (e.g., bu%feb{ f batch
temperafyred P ithim AheraRngst ATcRITTAl AERSSTIRS e MBREIEPL AT PObolefjn masterbatches.
The invéfor INRRAIER ALROA BT PYdfitiag Qﬁ%}%ﬁdc@ﬂ@é‘ti&f masteitfldh@s of the primary

. specificall'y i mmunoreactive with a pol ypeptide o%,the )

additive er/pelidtisad 2dditivereprasnEpiss R cassingbalgw NG dpeif geak melting or
glass n!a.qgrﬂ) Ve ﬂ'eﬁﬂuregm YRS g&%&?‘&ﬁc]’&fs ddeudenyie ahHAg dpolymer production,
i nclude ose that encode proteins or polypeptides of
especiailyiretheshanufictutesfi palgmeisovharpyhaftmgotiymenigasionethegrogymer is fed to an

codon. In addition I ' f ' j s
extrudef ¢ Blgg, deglty ' i R bR b AT oldaf od MiERhicRhdditives to the

nucl eoti de sequence as set_forth in any one of SEQ ID

.. 3-35, 64-85; a polynd%leotide that is

488161vdonpl enentary to or that encodes a pol ynucl eoti de

sequence thereof; and/or a polynucl eoti de encoding a

pol ypepti de that conprises an am no aci d sequence as

set forth in any one of SEQ ID NO : 36-63, and/or 86,

or a conservative variation thereof. A polynucleotide

of the invention also includes a polynucl eotide that

o o o o o - q o "
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an orthogonal tRNA in a cell is am noacyl ated by any
endogenous RS of the cell with reduced or even zero
webdososrncy, when conpared to am noacyl ati on OPCHIS2007/019835

endogenous t RNA by the endogenous RS. In another

exanpl e, an orthogonal RS am noacyl ates any endogenous

tRNA in a cell of interest with reduced or even zero

ef ficiency, as conpared to am noacyl ati on of the

endogenous t RNA by an endogenous RS. A second

' ' BeisGfilized to introduce

molten P, T R B e e ooy
the additewesnBhel additives hsgensential RAANROVIRE PrapsEiased gwintaining properties, and

adding nct:téc?r%kl%? d. Qﬁ%l Cgﬁ:?ésa&y ﬁﬁﬁﬁﬁﬁ?xﬁ%f’ g}éﬁ% (Ité g&fh‘nﬁgles of the present

mventlmﬁf}ﬁglm cmy&u‘aﬁﬂ% aff ddditiven dy 2 pah¥mezfrédin icemivy cary bggmade which are dust

free, anderp;pglnéﬂ?% ‘th«%?:{o@ g% CI enc L?s?rg/o %E]cfl tl%rlﬁ n%y/f’nig and are easily fed

to an exﬁ‘@dérﬁﬁ:p&ﬁéil @@/lé%ﬁ&h@? mﬁmtw& apdifed 1rit62] molten ponmer stream. In
enentary;, The term

tis step GBRPBRBNEVBH 1 BHEHB SR AP PR Toce oK Tl 231ed qrfgpodution of

approprig@Naddifié | AACARBRLNS . the - Hlymeéh @ERg! ﬁﬁ)dﬂc% Such high concentration
am noacyl ates the O tRNA. [63] Preferenti

additive hiinde ge% Rlsod useAl whengfed GFYQF Enthesehg P&ﬁfrﬂ%raﬁﬂ pftysically blended
with the bipEhetyhfer Bloflo thp ARCelghminifp, dhdp en{“"'ﬁ%%‘gtf’f Hmltancously fed to
0
the finalefeltirige mixings apdmeletizing of dhe besecrrsin heingreduced- Shrdiigh additive
1ly up to four
concentFbIEROMTLPRIRE K Rt Ll HOT A g bR rfigbitally up
times mm@mmccntgmd?thanctyplaaladdmengasm‘betph%ﬁ thatlayetheegaed fardhis purpose
th Ee O tRNA. The unnatural am no acid is incorporated
i the PaSh 4 5 growi ng pol ypeptide chain with high fidelity,
e.g., at greater than 75% efficiency for a given
sel ector codon, at greater than about 80% efficiency
for a given selector codon, at greater than about 90%
efficiency for a given selector codon, at greaterthan
about 95% efficiency for a given sel ector codon, or at
greater than about 99% or nore efficiency for a given
sel ector codon. [64] Sel ector codon: The term
"sel ector codon" refers to codons recognized by the
OtRNA in the translation process and not recogni zed
by an endogenous tRNA. The O RNA ahticodon | oop
recogni zes the sel ector codon on the nmRNA and
i ncorporates its amno acid, e.g., an unnatural am no
acid, at this site in the polypeptide. Selector codons
can include, e.g., nonsense codons, such as, stop
codons, e.g., anber, ochre, and opal codons; four or
nore base codons; rare codons; codons derived from
natural or unnatural base pairs and/or the like. [65]
Suppressor tRNA: A suppressor tRNA is a tRNA that
alters the reading of a nessenger RNA (nRNA) in a
given translation system e.g., by providing a
mechani sm for incorporating an amno acid into a
pol ypepti de chain in response to a sel ector codon. For
exanpl e, a suppressor tRNA can read through, e.g., a
stop codon, a four base codon, a rare codon, and/or
the like. [66] Recyclable tRNA: The term "recycl abl e
tRNA" refers to a tRNA that is am noacyl ated and can
be repeatedly ream noacylated with an am no acid
(e.g., an unnatural aninolﬁcid) for the incorporation
of the amino acid (e.qg., e unnatural am no acid)
4881614vilnt o one or nore pol ypeptide chains during
translation. [67] Translation system The term
"transl ation systenm refers to the collective set of
conmponents that incorporate a naturally occurring
amino acid into a grow ng pol ypeptide chain (protein).
Conponents of a translatlon system can |nclude e.g.,

. 2 R IAY T . gk 1A



O RSs, or portions thereof, are also a feature of the
invention. In addition, polynucleotides that encode
W e@s®B®10 onal conmponents, O tRNA's, O RSs andP@DU$100TI619835

t hereof, are features of the invention. [83] The

i nvention al so provides nethods of producing the

desired transl ati onal conponents, e.g., ORS, and or

an orthogonal pair (orthogonal tRNA and orthogonal

am noacyl -t RNA synt hetase), that utilizes an unnatural

. 1.NQ. a¢eid for use in a vertebrate cell (and
Detaﬂe%%ﬁ"& nSnal conponents produced by such nethods).
exanp) i | 6f example. The

L e Y e e
are meartrio dlildittatovariqusenibodémeits of tHesovénsion andnotergagtity imit the principles

sgsl etrthi ﬁ%l sgr eeni ng transl ati onal conponents in one
or concepty QLB BS"eY | and once sel ect ed/ screened, usi ng

those conponents in a different vertebrate cell (a .

[0019)ebr &¥iven diclow haxe thescondensed eahdf ghrortened (by no means exhaustive)

sel.ect.i.on/ Scr ' For T id i
customaZ{ 1R, REGRE M ac of ooff T whieh capdoned defniiions may aid in
the descriptipwotiedntartioner t ebrate cells can be done in yeast,

e.g., Saccharomyces cerevisiae, and then those

@ﬁ#ﬁ“ ed‘&a@é’&"&fﬁ%ﬁ’: CAL PSle"z{ﬁ?dwhﬁhaﬂoich Bk é’cﬁ&{eﬁ,b 't &ionalized, or

efl’, e.q., another yeas elT, a manmmal ian cell, an

otherwisenaedified dlyl the anasteabrtclcet ddditavesungus cel |, etc. [84]

The invention further provides nmethods for producing a

I N ‘J \ 9a : -

BUZF oo Chrflen OILRE 2 polyEfr yscd R EaI R BERGRRugus phase that when

combingat with ddlérs sbhganth er tdditiedsaitivatl enoagroltase thenmofo fomm a masterbatch. The

. _invention,..The inventi© | S0 _provi r ' (and
camier ¥ O BetruaRE . A e PR REpeTR I AR,
whi ch include unnatural am no acids. The protein or
joo2gpeptiMasterbaicht’eree soncetratd o filefsuoedlerants or additives properly

disperse@ﬁ%&é[?%y@%r%@iogﬁgé eynlggfags: ﬁ’x?%'r‘]b%}(l)dreﬁ'aigtd thte'@a%e 'p%l}q‘ggel% be colored or
modifieUetiRe hin adighetticrfilfh) doleranteactdditive diteatlyi s not nade
by a prokaryotic cell, etc. In certain

I mept L.hod o ' nscri pti onal
ﬁ@ggfat oﬁ“@?gﬁe'i ﬁnéﬁrﬁﬁwgiﬁg%&n%{i er’tgyfeé?ﬁ no acid (and
proteins produced by such methods) are also included | .
[o928he i ‘MehingoRoinChnthespeakomsltinghitenpemtirecf proveiaHine or semi-

t hat . i ncl ude.an_unpat ur al ' bl | Qnfid: SO).
crystallige polymer QT ROIYTOET a‘#@éfe %Ts }o?l régg%t%ﬁ%ig Br ot :‘%E]&g{r?etry (DSC)
pol ypeptide with an unnatural amno acid are also a |

fe82shr e GPolyimeriBlerdit: itenfingl form@etipn trsnliing from the combination of the

m noagyl - TR ni he 7 rder to

base pogﬁé%ri afiﬁcaalpﬁﬁltglr;%ﬁg%r 1612" r§ g?b Za?cz‘ﬁg’%lr@%vﬁ[roglahgir%&ﬁ g’ acid into

a protein or polypeptide of interest, in a vertebrate

[0026] t h&Sefibising aPeling e thef iomsety off melfing \ipmperahye pg measured by

. | tered. so t ly the desired unnatural am no acid,

dlffereng'ﬁt Scr?gfungncfi%?m?% common 20 am no aci ds are charged

to the tRNA. |If the orthogonal synthetase is . .

(002 s cuBhe peiletizsid| ddditiveidonceénirales, anmastesbatpihsofifhe pregent invention
. m Xt u of _nat ur u tur. ' ' 1€, bri .
18 comqogF% 8? 3p%rsﬁnto eoﬁc.’r%{fﬂlgé}l?sﬁven iog rﬁ%rf 2&\;} tggsse aédo %I%ltnﬁ onspmmlry carfler
polymepbr adnehdvef prinmryptarrier pdlyoieny The othgowak camoreadythe RpAponents is a

ST T T

cell that includes an ort h,EgonaI am noacyl -t RNA
synthetase (ORS) is a feature of the invention. The

4881614vh RS preferential |y ami noacyl ates an orthogonal tRNA
(OtRNA) with an unnatural amno acid in the
vertebrate cell. In certain enbodi nents, the ORS
utilizes nore than one unnatural amno acid, e.g., two

or nore, three or nore, etc. Thus, an O-RS of the
i nvention can have the capability to preferentially



the unnatural amino acid to elimnate active RSs that
am noacylate the OGtRNA with a natural am no acid,

wo b@sesBs1pr ovi ding the O-RS that preferential | CT/US2007/019835
am noacyl ates the O RNA with the unnatural am no acid.
[98] The positive selection marker can be any of a
variety of nolecules. In one enbodi nent, the positive
sel ection marker is a product that provides a
nutritional supplenent for growth and the selection is

(>20 wiP e bt pEIgwos0 &tn% bhdBd! diptheltak Svelghft ofithd g&m&ﬁeh additive concentrate
suppl enent . Exanples of _pol ynucl eoti des_that encod

or mastgrbatchy,chagasterizeddty spaliengsof prifqries Point sweﬁ&o°-210°c (the primary

polymef h&ﬂlh’é"é* h&ting lﬁnnt 6 §@%‘ﬁ§ﬁgef>01ﬁf3n§1cpﬁ§§g p?éferably between 100°-200°C.
onpl ementing the am no acid auxotrophy of a cell, a

The masteg@tgle A% prepaged ameiempler?éuw apvgethe rapltindemperature of the primary

polymed B e el 0P RS o pLARee), 08 bRFY Pimary potymer

| camersgembpedxngbg}ewﬂhelmclﬁngmgsoﬁaxjhggmm ofatcleageane ef the highly loaded
. G M...Ki shpr.e M_Sha 1988 o

primary i S Bnp i e el e o A Hhors A orff oo pogymer adaitives

present @t aBoachwarestratjorb&20%7) closén filom amg of o folyater add#ivés and or fillers

roduct det e or t ho-ni ty ophenyl - ...
known [ B3 PHIB0 1 Fosit SapceRiae DRy aPEY §lop e lfseor raofp addifipnal common
carrier ﬁﬂ&ﬁbﬁ pedsént, at&o& ébnc@&hﬁi’éhs,, pre2R881), beldse 9 00k t. 26 ZhboSen from any of
stud genefunctlon eva?gatlon of bet a- gal act osi da

the carqgr pemerzdfoyayta ene Hallgbistherags. ) %maateg%%rﬁ uschil during polymer
productfSigle¥pdcialy B Panerbstiny of %Slylné‘r@ w Aol RASHEdtOR, the polymer

selecti on markers incl ude, e. | uci ferase, green

is fed {o gy exBden opoHicEi deviagrin whwp eEpplymerpp melien i Gadsstto introduce
additivéfto @'i‘e ARitkR Pgt})rﬁerrsﬁ%hﬁt Epkcidi %la( £side-arhltghagpheni col
acetyltransterase , a transcriptional nodul at or

oteln,& etc Optionally, a
EQQZ% ucl Uglssy eﬂleﬁwtse SPRC R psrﬁﬁa*smce@tr%tanée{l tlyp specification refer to

weight 'i!;@fcléﬁf (‘SATREhSewtacs §l @élétﬁﬁte@%p&wlchgg]th@welght of the polymer by the
ol ynucl eoti de that encodes theé positrve selection

weight miralb of ¢he eﬂmnmts; Aaphy solutieadnatoingluding thes solypetrefior example, in a
I
pglleﬁz@ﬂ1 aaddiL & : ongP& éﬁgx&iﬁlﬁgﬁlbﬁ%ﬂng B%pﬁﬁ%t?}dﬁ%laﬁ]eg tagcémve and 80 grams of

nscrlp eln
primar)t caariscpolymico diskolya ihe sobspp Heewe % wf the, pEmdrycpolymies edditive would
J ovat | east one sel ector codon, can al so be present. The
% ncorporation of the unnatural amino acid into the
transcriptional nodul ator protein by the O tRNA
0629 ac mefmied/\benﬁet pelynerao{ithel presemd irsention ésakidespolymers, such as

polyethé/{ ﬁg,)s 1():0r }oéxlc))' ene %@Eggfi{ré{wgglieegé)é Yno'xgrshgwgzrn%p rltla%lieﬁn copolymers,
polystyfanie] qmajrﬂrypylbhcﬁ pellybmteﬁe ethgtamei sinlybcatmate chpolymers, ethylene vinyl
alcoholtclf'lfgis) ygrﬂ%%gbg%%e-%d E gfryéfg%s%f;%}gy%ﬂ%p& o?e%tns or blends thereof.

transcriptional nodul ator protein. [100] A
pag3ghucl| €be 'ptimatj'l polyarer addisive loe addigiats pﬁs&ﬁlae bighoconcentration in the

masterbgl? &krééﬁhc ?ﬂrr]% 2 betu?]? il.&iey tB.lP%eg?qud g\trc%elg}o&%enz g(f ﬁl&illed in the art as

antioxiddn®d) $ight §thbitinarls a8 dalabisphetfQizeisN TheS€addti Pes inélude hindered phenols,

DeMa et, al.,, (,L2000), The yeast splithybrid ;
phosphig, | HOSRRATSS VARG, pimesosirieginesy hpnagepRaonss, benzotriazoles,
al ., (1996), A positive genetic selectionfor

di srupting protein-protein interactions:
identification of CREB nutations that prevent
association with the coactjvator CBP, Proc. Natl.
assigieicad. Sci. U S, A 93:13896- 13901; M Vidal, et al.,
(1996) Genetic characterization of a nannallan
protein-protein interaction domain by using a yeast
reverse two-hybrid system|[coment], Proc. Natl. Acad.
Sci. U S. A 93:10321-10326; and, M Vidal, et al.
(1996), Reverse two-hybrid and one-hybrid systens to
detect dISSOCIatlon of pr ot ei n- proteln and DNA proteln

. oy ~ A



(e.g., in the absence of histidine and/or uracil) and
assayed by, e.g., an X-GAL assay. For a negative nobde
w@eiososison, potential active am noacyl -t RNA syPeTiEesneB619835
are mxed with a varying fold excess of inactive
am noacyl -t RNA synt het ases and sel ection is perforned
Wi th a negative sel ection substance, e.g., 5-FCA
[108] Typically, the library of RSs (e.g., a library
of nutant RSs) conprises RSs derived fromat |east one
hydroxyﬁgﬁﬂﬁ?egy id BNISHOAE %%?segéﬁ% a e m d¢ YReRing point in the range of
non-vertebrate organi s i ment, the
80°-210fC andmpore tpRfically iddhe xangde ﬂﬁ@‘hf?@@?q nact ive RS, e.g.,
where the inactive RS is generated by nutating an
0651}V Bﬁnd@re@ phe 15 (€ KAGWhVR éitito?udaﬁtst i pladticheha<Rntain one or
at the editin anismsite in the synthetase, at
more grdtuﬁSfCé'rtbmformwﬁEb gbﬁﬁndmlﬁthl ng different domains of
synt hetases, or the |ike. For exanple, residues in the
active gite of the RS are nutated to, e.g., alanine
' The pol ynucl eoti de that encodes the al ani ne
nutat ed\yRS,js used as a tenplate to nutagenize the
al agj ngZresidues to all 20 am no acids. The library of
mut ant \RSs i s sel ected/screened to produce the O RS.

A
T, BB RgpT P25 0 HBE et Blgies i e

present $Rshkioh Lshedldaﬁmoa aﬁd:leiﬁ aresofieRsigl poiheth \the Panpleastl 885210°C, more
nuc eotlde t hat encodes. t

Optionally, the
preferabéy dni the fﬁﬂgf‘apgd(ﬁ 2¥>Q Gs eldfindered p SaPé"t’c"b‘laﬁB't 4grdih iy the present
inventidnYacRHENWR rd StiENES1 {0 al | 20 ami no acids and

screened/ sel ected. [109] The met hod of producing an

O RS can further include producing the library of RSs

ﬁ¥ usi ng various nutagenesi s techni ques known in the
@-10F0r exanpl e, t e mutant RSs can be generated by

Slt -specific ons, random point nutations,
| ogoup reg |n tion, DNA shuffling or ot her

rec & Ve Mt agefies| s methods, chineric construction
ny conbi nat i hereof. For exanple, a library of

RSs can be produced fromtwo or nore other,
eglteryﬂlllmb]l tetrakib €363, 8idi¢rbmiy 14 hpdrokyplenobpropi@atd 1 he
synt het ases are subjected to the positive and negative
&e0e®0pn/ screeni ng strategy, these synthetases can
then b ubjected fo further nutagenesis. For exanple,
an ‘éi that encodes the O-RS can be isol ated
et Wi. tides that encode nutated O RSs
tagenesis, site-specific
, reconpination or any conbi nati on thereof)
can be erated ffom the nucleic acid; and, these
i{h,aisfmgﬂatergb@tywdwdam@b%rmwﬂwﬁb@zybﬂe%é-tsl%tag-%"aﬁ (1H,3H,5H)-
trione}sbe repeated until a nutated O-RS i s obtained that
preferential l yam noacyl ates the OtRNA with the
Qh@aﬂﬁbal am no acid. In one aspect of the invention,
erformed at |least two tinmes. [110]
s for producing O RS can be found in
entitled "Methods and conpositions for
n of orthogonal tRNAam noacyltRNA
synthetase parrs." See al so, Hanmano- Takaku et al.
(2000) A nutant Escherichia coli Tyrosyl-tRNA
Synthetase Utilizes the Uq?atural Am no Acid
Azatyrosine More Efficiently than Tyrosine, Journal of
élologlcal Chem stry. 275(5 1):40324-40328; Kiga et
al . (2002), An engineered Escherichia coli
tyrosyl -t RNA synt het asef or site-specific incorporation
of an unnatural amino acid into proteins in vertebrate

translation and its application in a wheat germ
ceII-free systen1 PNAS 99(15): 9715-9723; and,

P T VA Y. Y.V A 2 R I A T
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Edwards, & P. Schimrel, (1990), Mol ecular & Cellular
Bi ol ogy 10:1633-41; and, H Edwards, et al., (1991),
WOMNAS0sIG ed States of America 88:1 153-6. | n eCidiU$100m019835
E. colityrosyl tRNACUA is a poor substrate for S
cerevi si ae am noacyl -t RNA synt hetases (see, e.g., V.
Trezeguet, et al., (1991), Ml ecular & Cellular
Bi ol ogy 11:2744-51), but functions efficiently in
protein translation in S. cerevisiae. See, e.g., H
[%dzﬂ@ﬁﬁr“denébxg’ 4§Q{1_|tmluty ﬂ&gg} Mol ecul ar & Cel [ ul ar
‘ol ogy 10: 1833 41 dwar et al., (1991), PNAS
(5#%‘76 St at es of Arrerl ca 88:1 153-6; and, V.
uet, etyal., (1991), Mol ecular & Cellular
| ogy 11: 2f44-5 1. Moreover, E. coli TyrRS does not
' mechani smto proofread an unnatural
gated to the tRNA. [121] The O tRNA and
urally occurring or can be derived by
at| n, of .anatu t RNA and/ or RS,
ethxlarhip@d gj‘fl} Mﬁ@?@pﬁ?@m s and/or libraries
of Fﬁﬁg froma variety of organism See the section
}:d "Sources and Hosts" herein. In various
% the OtRNA and O RS are derived from at
e\qrganism | n another enbodi nent, the O tRNA
is d ed froma naturally occurring or nutated
Ly occurring tRNA froma first organismand the
ORS il derived from natural ly occurring or nutated
{ma,lgttﬁuem.mg?ééﬁdlg RS froma second organism In one

Sfi MtosphiR® hhd Phodplbnies il Mkﬁ@@he&b’ ah@omdants for plastics.
organi sps are the sane. Alternatively, effflrst an
f

They argepredemmngAtly eﬁr@rebwéomfﬁﬁlagﬁ@h?m%’éte& hasgfes S phosphonites

useful ab b€ br pRfe SLGHE HPEA Q@ﬁ@énﬁ-a&ﬁteﬂdﬂh%s um{eﬁﬂ%ﬁﬁinventmn have a melting
am noacyl - t RNA syn%' het ases” and "O t RNA" for_ nethods

or softeping peidtdn rihe amss of P G 10amoage poeferahly dn the range of 100°-200°C.
{ | | @ANth) 2G&R are not
Phosphif B B0 R T bRURRR hERl DYl (APRRER,iochude, but
limited &f: ort hogonal t RNA-am noacyltRNA synt hetase pairs.
[123] Fidelity, Efficiency, and Yield [124{ Fidelity
refers to the accuracy with which a desired nol ecul e,
an unnatural amno acid or amno acid, is

erpodi |ne

posf tixar. The trlansl ational conponents of the

i nv por at e unnatural am no acids, with high
Nedleb pr ot eins in response to a sel ect or
eodbn. oIe, using the conponents of the

i nventiaon, ficCi enc_y of incorporation of a
&i@§r@é’ddbhh‘§b’mhﬁpylal?ﬁ%8 hifgsisd into a growi ng

pol ypepti de chain at a desired position (e.g., in
fAQ¥se to a selector codon) is, e.g., greater than
75% eater than 85% greater than 95% or even

gre t hgh o\or efficient as conpared to
T"noco oratl 0 Speci fic natural am no acid

BisN9, AL AGORADAE éﬁt@ergdh?lt@r dd ypeptide chain
?her(desn red&%gsf??)o% [125 Ef(??“(l:l gncy can al so refer
to the degree with which the O RS am noacyl ates the
OtRNA with the unnatural am no acid as conpared to a
rel evant control. O RSs of theinvention can be defined
by their efficiency. In certain enbodi nents of the
invention, an ORS is conpared to another O RS. For
exanple, a ORS of the in (ﬁntl on am noacyl ates a O RNA

4331614VVY'th an unnatural amino a .g., at least 40% at
l'east 50% at |east 60% at |east 75% at |east 80%
at least 90% at |east 95% or even 99% or nore as
efficiently as an ORS having an am no aci d sequence,
e.g., as set forth in SEQID NO.: 86 or 45 )or another
specific RS in Table 5) am noacylates an OG-tRNA. In
anot her enbodi nent, an O RS of the i nvention

L T " 14 R IA " 401 L T 1 e Y |



first species, where the vertebrate cells conprise a
menber of a library of tRNA's. The negative sel ection
we@bdosiossates cells that conprise a nenber of theCT/UR20aT/§19835
of tRNA's that is am noacyl ated by an am noacyl -t RNA
synt hetase (RS) that is endogenous to the vertebrate
cells, which provides a pool of tRNA's that are
orthogonal to the vertebrate cell of the first species
and the second species. [134] Sel ector Codons[ 135]
(§g;ggﬁpr codons of the invention expand the genetic
mewor k of the protein biosynthetic machinery.

For ex e, a selector codon includes, e.g., a unique
tHre se_gﬁdgﬂggggngﬂgense codon, such as a stop
cqd .0.,%a r codon (UAG, an opal codon

(U&) , unnatural codon, at |east a four base codon,
arare’c or the |like. A number of selcgt r codons
{2ath6 m@tmmlnhméa buil @ eihyiels? PERpage Aol phogphiteqne of
nore, two or nore, nore than three, etc. Once gene can
GAGHPE@éDnuItipIe copi es of a given selector codon, or
dan include-nultigdle different sel ector codons, or any
qombi nat i“orp edf. [136] In one enbodi nent, the

e use of a selector codon that is a
hg i ncorporation of unnatural am no
.L vertebrate cell. For exanple, an
[ ced that recogni zes the stop codon
g., and i s Jam noacylated by an ORS with a
tiesiakin@®, gatiatnirbatylpinnyt)[ B¢ ibiphehiyl]sd, O-difisphosphomite} ;
recogni zed by the naturally occurring host's
M@OBAPACHindENA apinehaisafisn themresent dredntiont aredprirdpally known as

mut agepesi s .G o to. jntroduce the stop codo
hindered Sgine Haleh SHITEeTS CHALSHH ThE. PEEHE ope ot BPFhRRPar e Formula 2
below: | Nnterest. See, e.g., Sayers, J.R, et al. (1988),
5', 3" Exonucl ease i n phosphor ot hi oat e- based
ol i ggnucl eoti de-directed nutagenesis. Nucleic Acids
¥9 1- 802. When the ORS, O-tRNA and the nucleic
t _encodes the polypeptide of interest are
{n vivo, the unnatural amno acid is

in rated in response to the UAG codon to give a
Hﬁlxmgptide containing the unnatural amno acid at the
specified position. [137] The incorporation of

[0838] Ur afhedB1 ditntfiinds dafl bé \6F 1N ob&u@bﬁﬁolﬂbﬁlaﬂutlelghts and can be

S|gn|f|cant perturbatlon of rtebrate h
oligomarigr oppRRBRYIC. hddAlSe il ;}fa? Hiefs cerrired aﬁi“f“bvre in the present
mvenuémoumlﬁe%ﬂeﬂﬁ@% iH PR rahBE of 80RE109G. ORIde prsEaabi N BIALS useful
t RNA, e. t hé "anber suppressor tRNA

in the pp@qep@mvgmeoq b@‘@a@ énqita@g me( an §he3 ra@g;:)of (l\’%I gﬂo& ndtALS useful as the
highly &nﬁ&&%’c&?%tl@fﬁ thp Eﬁ‘és@ﬁﬁﬁvérﬁio@ﬁﬁau@é Bl @reOf st Wirhiged to:
pepti de

romthe ribosone), the suppression efficiency
can be nodul ated by, e.g., increasing the expression
| evel of O-tRNA e.g., the suppressor tRNA [138]
@AAEStUP)codons al so conprise extended codons, e.g.,
four or nore base godons, such as, four, five, six or
RY e~kas cod S. a s ofHfour base codons
i nlude’” .y, ACGA, CUAG™UAGR, CCCU and the |ike.
Exanpl es of five base codons include, e.g., AGGAC,
Gherd R =CCCUC, CUAGA, CUACU, UAGZC and the like. A
feature of the invention includes using extended
codons based on franeshift suppression Four or nore
base codons can insert .., one or nultiple
48816Mdnnatural am no aci ds |ntd the sane protein. For
exanple, in the presence of nutated OGtRNA's, e.g., a
speci al frameshi ftsuppressor tRNA's, with antlcodon
| oops, e.g., with at least 8-10 nt anticodon | oops,
the four or nore base codon is read as single am no
acid. In other enbodinents, the anticodon | oops can
decode e.g., at Ieast a four-base codon, at | east a



hydr azi de, al kenyl, al kynyl, ether, thiol, seleno-,
sul fonyl -, borate, boronate, phospho, phosphono,
w@bwspbi4ne, heterocyclic, enone, imne, aldehyP&r/US2007/019835
ester, thioacid, hydroxylamne, amne, and the |ike,
or any conbi nation thereof. O her unnatural am no
acids of interest include, but are not limted to,
am no acids conprising a photoactivatable
cross-1linker, spin-labeled am no acids, fluorescent
1 noy aci,ds, tal bynding am no acids,
[ ' aci ds, radioactive am no acids,
am|no agids wi fh noyel functional groups, am no acids
alently noncoval ently interact w th other

maket “ph wand/ or phot oi soneri zabl e am no
acids, biwsm or biotin-anal ogue containing am no
aci ds, ketol containing am no acids, am no aci

i ds

CohprTrizizing-pél6ratamihe ANy y t3retamerdiyl bisdd 4. nkigdhutyl (1,2,2,6,6-
pentamethydr-pipesitlinyl)redneirl .35 - ez 2-¢13 é:mprgdﬁ,ypm@av@bﬂ]d Ris [N°,N"’-
dibutyl-PhdE bbis¢ B2 26,6-pentanetiddpipeddinyd-Hei ds with an

el ongated side chain as conpared to natural am no
@TADS-9%4d),g. , pol yethers or |ong chain hydrocarbons,
e.[g. it_e 5, greater than about 10
car S, i nked sugar-contai ni ng am no
adi ds i po acids, am no thioacid

fole i 1no-aci ds,| and am no aci ds contai ni ng one
orﬁtgtg tg}ic moi ety. ITh some enbodi nents, the
urnatiH- gfﬂino aci ds hpve a photoacti vatabl e
crtossl "nk that is usell,  @hgrenisd bif gikater,protein to a

glﬁth&ﬂsﬁ’[k'ﬂ P 3-tetfatheBRALRTHRAIRN 3, 51tA8ziHE N2 Byl (25206 [otetramethyl-
4-piperi ﬁiyg)?mﬂﬁa 8,6-h2 2410192, 81Bitatdn&hyia4- bR ridhyl it N

acrrd side chain (e.'g., glycosylated anm no aci ds)

gg%tg@ozther car bohydrate nodification. [148] In

I'tioM to unnatural amino acids that conta%; novel

si de ains, unnatural amino acids also optidpally
QFFE: se nodi fied one N ures, e.g., (as
[ si/frated by the s$trlctures of Fornula |

[0 [

I DN=L14d9] wherein mﬁ¥/gggpLL§g§£ NH2,
<R ch can Qe Zhe same or
g E!R

e

SH, Ry , |
S%LLeﬁbﬂt ically conpfisg S or O_4n

i ch/ar e nal |y elsa or diff ,
typical lyl'sel ected fra e_$sanme |ist of constNtuents

for the Rgroup descri be bgve for the unnatura

am no aci ds having Fo I~ as well .as .hydr.ogen. FPor . :

&k ?’%}“ffgﬁﬁﬁ%rg’b 123ﬁﬁﬁtﬂ,ié'rGag%gt'e{%ﬁrm%fh‘ﬁlﬂgﬁ'l’"‘y“ﬁ with 24,6

trichlorgr}y 3, ﬁ’éﬁ}gi:;cdﬁi‘fﬂ%e PEOES ¢ With o sty Il rhuttapamige o pn  N-butyl-2,2,0,6-

tetramepylfomiperidingmainets i1l ustrated by Fornmulas |1 and 111
Unnatural am no acids of this type include, but are not

LK 463, a-hydro%y aci ds, a-thioacids a-

anf not h\ocar boxyNates,/ d. g., with side chains
co respo to @ onnon twenty natural am no acids
unnat kgl si de~shai nyg. I n addition, substitutions

—car-bomsopty¥-ormatty include L, D, or

ubstituted am no jaci ds such as D gl utamate,

| ani ne, D-nmethyl- O tlyrosine, am nobutyric acid,

L?h like. Oher structural alternatives include

+£~ am no aci ds, sucanas prol i ne anal ogues as wel |
&hede #ifl 6r Greated 9 nenbered ring proline anal ogues, b
and g am no aci ds such as substituted b-al ani ne and
g-am no butyric acid. For qﬁanple, many unnat ural am no

488m‘wmds_are based on natural”“anmino acids, such as

tyrosi ne, glutam ne, phenyl al anine, and the |ike.

Tyrosi ne anal ogs include para-substituted tyrosines,

ortho-substituted tyrosines, and neta substituted

tyrosi nes, where the substituted tyrosine conprises,

e.g., a keto group (e.g., an acetyl group), a benzoyl

group, an am no group, a hydrazine, an hydroxyam ne, a

" o R 1




done whi ch assesses which unnatural ami no acids, if
any, are taken up by cells. See, e.g., the toxicity
W@s®waps34in, e.g., the application entitled "PrpCBEUS007/019835
Arrays," attorney docket nunmber Pl OO USOO filed on
Decenber 22, 2002; and Liu, D.R & Schultz, P.G
(1999) Progress toward the evolution of an organi sm
wi th an expanded genetic code. PNAS United States
96: 4780-4785. Al though uptake is easily analyzed with
{1y OUS[(¢ Rolifdls M AR UL KON B&Sicfiahidehy 1 NGipEAadY])  imino)-
hexame @Y1 [E52.85- eBiy8-4 Qﬁbﬁykﬁmg,mgl ul ar upt ake
pat hways is to provide biosynthetic pathways to create
@A N9-338byls in vivo. [156] Biosynthesi s of Unnatura
1no Acid Meay biosynt hetic pat hways al r eady
i D\ € e/prioducti on of am no acids and
a fbi osynthetic method for a
ino acid nmay not exist in
ey ate cell, the invention
s such nethods. Fgr exanpl e, biosynthetic
pdt hways for unnatural anf no acids are optionally

y poetl L o0 |
_}EFYTES eg:i Y .ogt ! OS%"—% rgﬂ gt%iﬂﬁ- 1%&(ﬁ1;§1¥-, pgfymers with
mc"phogg%?y{ @6?’9;5?%% phenyl aIr aﬁi ﬁe (as pr gsent ed

g nEia ed in host cell by] addi ng new enzynes or
d ¥ng existing host cell1%$g&£@y§ A Ltional new
=

[ n exanple in WO 2002/ 085923 entitled "In vivo
GiALSﬂﬁéﬁrpora ion of unnatural am no acids") relies on the
additio a conbi nati on of known enzynes from ot her
or gagi ./, the genes for these enzynes can be
roduced~into a vertebrate cell by transform ng the

ced ™o th pl asm d conprising the genes. The genes,
whenéexypressed in the cell, provide an enzymatic
pat hway synt hesi ze the desired conpound. Exanpl es
{bis(1,22f6,6 Heniavieesy 1 Of- pRRANIED-1-Badyl- 2L @-18Rkb:813]5L i-ReAavALy)
propanediditd)ded in the exanples below. Additional enzynes
sequences are found, e.g., in Genbank. Artificially
G{ALSQMﬂkﬁed enzynmes are also optionally added into a cel
o 1N the sane nner. In this manner, the cellul ar
ooH yachiRer-yy resources of a cell are manipulated to
r/LﬁgoducerdﬁnTtural am no acids. [158] A variety of
‘ t hods|are|avail abl e for produci ng novel enzynes for
/ sk in/bhesygthetic pathways or for evolution of

(NN -B¥fofni N8I, N abi@YE6,6hefraRSRFRY SipdrRsy1F-h¥famethylendiamine} ;
reconbi nation, e.g., as devel oped by xygen, |nc.
(HALS{5a%8) | abl e on the world wide web at www. maxygen. com
r  is optionaljy used to devel op novel enzynes and
e, e.g., Stemmer ( 1994), Rapid evolution
in vitro by DNA shuffling, Nature
91; and, Stemmer, (1994), DNA shuffling by
ntation and reassenbly: In vitro
nfor nol ecul ar evolution, Proc. Natl.
g Sci . A.. 9 1: 10747- 1075 1. Simlarly
" Desi gnPat h(t nj"hetsat i lofe#Fe#§T Genencor (avail abl e on
Oligomeme siggeally hindered@mise genencor.con) is optional ly used
for netabolic pathway engineering, e.g., to engineer a
M38hay Toazinesavsefid insthrresent jpvsatipe conptain @ae [Or nppgesgroups of the
anuﬂéggw%ﬁﬁgww;econstructsexisting pat hways i n host
or gani sns usi ng a conbi nati on of new genes, e.g.,
identified through functiggal genom cs, and nol ecul ar
“Sm“quolution and design. Diversa Corporation (avail able
on the world wi de web at diversa.com also provides
technol ogy for rapidly screening libraries of genes
and gene pat hways, e.g., to create new pat hways. [159]
Typically, the unnatural am no acid produced with an
engi neered bi osynthetic pathway of the invention is
produced in a concentration sufficient for efficient

o, e ' T . - r T
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reconbi nat i

o,



I nteger between, e.g., 50 and 10,000, 75 and 5, 000,
100 and 2,000, 100 and 1,000, etc. In enbodi nent of
wo b@sioss4ent i on, the pol yet hyl ene gl ycol has a pol/Es200H019835
wei ght of, e.g., about 5,000 to about 100, 000 Da
about 20,000 to about 30,000, about 40,000, or about
50, 000 Da, about 20,000 to about 10,000 Da, etc.
[167] Various conpositions conprising these conpounds,
e.g., with proteins and cells, are also provided. In
one q@pect of the invention, a protein conprising an
(e g., of chentcal structure 4 or chem ca
s;@uctu e further includes at |east one unnatura
(e g., an alkynyl am no acid), where the
azi do dye is attached to the unnatural am no acid

S RS S ol b SRR ik veion

should Imvetaenamngt;aﬁnmmthe m@e mfrﬁ@f’mlaPCaMm Ia'efeaidnlyntriaamge useful in the

e 5 Y GRS AR BL A o TRty ao ety

concentta@Sdd dpdveinethe Preaast, mﬂintioﬁaﬁéluaé bk areqgt dimmitedatob: | east
100 mcrograns, at |east 200 m crograns, at |east 250

ntcrograns at least 500 mcrogranms, at least 1
an1 at least 10 mlligrans or nore of the
at conprrses an unnatural am no acid, or an

‘ & A¢hi eved with in vivo protein
|o ds (details on reconbi nant protein
productlpn purification are provided herein). In

another".» the protein is optionally present in

at a concentration of, e.g., at |east

5 of protein per liter, at |east 50

¥ of protein per liter, at | east 75

m crogramsghof protein per liter, at |east

#-t4.ointdb 4 simpiyinbenylyds3, ﬁnttlwn-%xl)ﬁe@gtyl%o-pheml}a

m crograns of protein per liter, at |east 250

Wi068bgr dhenzophenames usefplein ﬂhﬁmsenhtnvleefa@t awgpyincipally known as light

absorbel:gf ABaif bon F)P{n E@gﬁ‘ﬁf)s bt fh%rForﬁﬁ%bA m 1v%H‘bEio‘vrgr am

protern per or at [east |grans of
protein per liter or nore, in, e.g., acell lysate, a
bufferl a pharmaceuti cal buffer or other liquid

ore.g., in a volune of e.g., anywhere from
¢ about 100 L). The production of | arge
1 s<fe.g., greater that that typically possible
(038} ot hBenzophtimses wefil, asi thev highly tooansitetted ajidisiveain the present

. .protein in a vertebrate. cell .jncludin olgask o

m"em‘%‘n r’?&f’\ﬁl{&a PaYe Ao ﬁ’lng e zﬂ’eﬁr r%m%? ggtol 'f%j@ {:I 0 gﬁow preferably,

benzopliehdfs UdtEuliinahs prE&itiventibn daveia padtigpoiatinthe amigd ofd00°-200°C.
be done to, e.g., tailor changes in protein structure

[or fynction, .e.d. . .t.0 e size
DR, ek o1 ey R RSB Bk ety knowm as tighs
absorbeds: CEI&S/ duntdih onelbor picdé graps batlgdormules giveartghdwt 0 a
noiety (e.g., for a protein array), etc. Proteins that
i nclude an unnatural am no acid can have enhanced or
-N{ely new catal ytic or physical properties.
anplNe, the follow ng properties are optionally
5 '~N6y i nclusion of an unnatural am no acid into
a protein: toxicity, biodistribution, structura
properties, spectroscopic properties, chem cal and/or
phot ochem cal properties, catalytic ability, half-life
(e.g., serumhalf-life), ability to react with other
s881614, 10 Iecules e.g., covalentl'y or noncoval ently, and the
“I"i ke. The conpositions including proteins that include
at | east one unnatural amno acid are useful for,
e.g., novel therapeutics, diagnostics, catalytic
enzymes, industrial enzymes, binding proteins (e.g
anti bodies), and e.g., the study of protein structure
and function. See, e. g., Dougherty, (2000) Unnat ur a

N N " 1 o e a2 o ~ N |




i soner ases, kinases, glucose isonerases, glycosidases,

gl ycosyl transferases, hal operoxi dases, nbnooxygenases
W@ 2008/0334p0i50s), | i pases, |ignin peroxidases, nPCTUE®07/019835

hydr at ases, nitril ases, proteases, phosphatases,

subtilisins, transam nase, and nucl eases. (176] Many

of these proteins are commercially avail able {See,

e.g., the Sigma Bi oSci ences 2002 catal ogue and price

list), and the correspondi ng protein sequences and

@@fil §s a@@nzéﬁ‘lﬁkcﬁ@i |u\éefu‘f@[§)’tﬁéa'hiéﬂ‘§' SconbriteRbd a@ﬂﬁwe in the present
known {see, e.g., CGenbank). Any of them can

inventiompshiould chayg eh aqliieg rraigh Uaf thnange’ ebr 80UAHEGur aMore preferably,
benzotn%?l&o ?ﬁlqna(ﬁg ?ﬁéibﬂlgmrv&twﬁehdvgva?ﬂfelt% p(‘?mgm tHeQafiéd 8f 100°-200°C.
ein w respect to one or nore therapeutic,
Benzotndzdgmusﬂfulcanhe bighjyreoricentuatod edditive imthei presens invention include, but are
npl es of therapeutically rel evant properties
“°“‘m‘t§§§ fude serumhalf-life, shelf half-life, stability,
i mmunogeni city, therapeutic activity, detectability
[0842). , LS#236)i ncl usi on of reporter groups (e.qg.,
| abel s or |abel binding sites) in the unnatural am no
acids), redu on of LD50 or other side effects,

ability to O the body through the gastric tract
(e.g., orak_Availability), or the |ike. Exanples of

di agnosftic preperties include shelf half-life,

g1 alpFIN t i agnostic activity, detectability, or the
R, K& /EX 3 es of relevant enzymatic properties

|nclude she half-1ife, stability, enzymatic
activity, production capability, or the like. [177] A

variety of o@ﬂ?} proteins can also be nodified to
i ncl ude one O pre unnatural amno acid of th

{2n(REhberotriga - 2oyl bxs(h—n@thmemqndk@dmeﬁeh}ude
substituting one or nore natural am no acids in one or
(S-326)acci ne proteins with an unnatural amno acid,
“frominfectious fungi, e.g.,

a species; bacteria, particularly
erves a nodel for pathogenic bacteri a,
al |y i nportant bacteria such as

. 0., aureus) or Streptococci {e.q.,

Bt AP ratocc\
neunoni ae) 0Z0 S
A om e osepons me iy RbeRbaatDap it azole);
fIa el | ates {Trypanosona Lelshnanla Tri chononas,
Sa?#i)a, etc.); viruses such as ( + ) RNA viruses
(exanples Lgcl Poxvi ruses e.g., vaccini a;
Pi cor navi ru polio; Togaviruses, e.qg.
ru =NE| ruses, e. g., HCV; and Coronaviruses),
( N s (e.g.,Rhabdoviruses, e.g., VSV:
ar xoli r uses g., RSV; Othonyxoviruses, e.g.,
i nfluenza; Bun i ruses; and Arenavi ruses), dsDNA

s i f or I Vi ruses,
et R s R R S F
&gﬁ %& RNA viruses such as Hepatitis B. [178]

-3 turally related proteins such as insect

resi stance proteins (e.g., the Cry proteins), starch
and |ipid production enzynes, plant and insect toxins,
toxi n-resi stance proteins, Mycotoxin detoxification
proteins, plant growmh enzynes (e.g., Ribulose 1, 5-

Bi sphosphat e Car boxyl ase/ Oxygenase, "RUBI SCO'),

| i poxygenase (LOX), and Phosphoenol pyruvate (PEP)
carboxyl ase are al so suit gle targets for unnatura

m no aci d nodification. ? 79] The invention al so
provi des nethods for producing in a vertebrate cell at
| east one protein conprising at |east one unnatura
am no acid (and proteins produced by such nethods).

For exanple, a nethod includes: growing, in an
appropriate nedium a vertebrate cell that conprises a
nucl ei ¢ acid that conprlses at | east one sel ector

I N | Y " o, —r .. I Y 1
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Bi oseparation of Proteins . Academ c Press, Inc.;
Bollag et al. (1996) Protein Methods. 2nd Edition
wadep31iess, NY; Wal ker (1996) The Protein Prop@DUE®07/019835
Handbook Humana Press, NJ, Harris and Angal (1990)
Protein Purification Applications: A Practica
Approach IRL Press at Oxford, Oxford, England; Harris
and Angal Protein Purification Methods: A Practica
Approach IRL Press at Oxford, Oxford, England; Scopes
(1993) Protei rification: Principles and Practice
3rd Edi tHeon i nger Verlag, NY; Janson and Ryden
N Pr n Purification: Principles. High
esqgl utt t hods and Applications. Second Edition
ey-"CH, ; .and Wal ker (1998) Protein Protocols on
CD- ROM Huma Press, NJ; and the references cited
therein. [189]) One advantage of producing a protein or

PRI B2 A Pl BTar | ' T ot ei s or

pol ypeptides will be folded in their native
onf ormati ons. However, in certain enbodi nents of the
(Lsazgnventiqg, those of skill in the art will recognize
at, pftyr _synthesis, expression and/or purification,

possess a conformation different fromthe
=ed clnffrmati ons of the rel evant pol ypeptides. In
Ahe invention, the expressed protein is
opti onal dénatured and then renatured. This is
acconpl i shed, e.g., by adding a chaperonin to the
{2-(RRebanzntripzil B id-el .38 -tetramethylbutydphesel yy
solubilizing the proteins in a chaotropi c agent such
@sS-3038)i dine HA, etc. [190] In general, it is

occasi ondfdy desirable to denature and reduce

d eptides and then to cause the
ol ypeptw re-fold into the preferred
C 0 ti ob—«For exanple, guanidine, urea, DIT, DTE

and/ or a chapehonin can be added to a transl ation
f2-@Hrbenzdtrinmile2ed)-4-methplpdienylf} ; r educi ng, denat uri ng

and renaturing proteins are well known to those of

0B8] | n t Bydaotybeasmmtes lsefubfar éec ddgldpovancentrated additive in the

Debi nski |, |. (1993) L Biol. Chem. 268 1o
present JFRORABPBIL RPIA orIRRUHRCP A Pl 085 STERSEANT G, More preferably,

hydroxyBegfdatds uSedill hidfhe pireerdBliiidiftion Bdvedd mel(id® PdintAnathe range of 100°-

Bi.ochem . 205: 263-270). inski, et al,, .for . .
200°C. Hydroxgbenroatesyseil s ‘ii% ﬁgﬁﬁa}’ é’PPB‘W"&FR&’a?%‘HHX‘i iy the,present invention
include) Bigt labShStNirkB&l/tolr ot ei ns i n guani di ne- DTE. The proteins

can be refolded in a redox buffer containing, e.g.,

'giéfd gl ut at hi one and Largi ni ne. Refol ding reagents

4 f1 owed or otherwi se noved into contact with the

R“or nore pol ypeptide or other expression product,
g e-fver s 191] Anti bodies [192] In one aspect,

t Qll?ven‘l rovi des anti bodi es to nolecul es of the
\ ion,~.g., synthetases, tRNA, and proteins

c:qgrjsing unnat ural am no_aci ds. Antiboq%es to
8redinteEisbwyIphamyl Jardirt-PBY1-4riy deerenzeaelsur i fi cat i on

reagents, e.g., for puri%ﬁing the nmol ecules of the .

[99ddht i on. Mefahetgpiatesrusefileasaiheighly coneenirased addivadn the present

inventidn" Shdifl Havk SR MHise (HRit"H AR! RinkBOMEGSENPE. OTMBre preferably, metal
synthetase, a tRNAY "or protein Conprising an unnatura
amno acid, e.g., to track the presence or |ocation
(e.g., Iinvivo or in situl of the nolecule. [193] An
448816Mvantibody of the inventionan be a protein conprising
dne or nore pol ypepti des substantially or partially
encoded by i mrunogl obulin genes or fragnments of
i mmunogl obul i n genes. The recogni zed i nmunogl obul i n
genes include the kappa, |anbda, al pha, gamm, delta,
epsilon and nu constant region genes, as well as
nyriad i munogl obul i n vari abl e regi on genes. Light

' I r N 1 - I T Y T |



general approach for produci ng human anti bodi es by
trioma technol ogy is described by Ostberg et al.
W@ 1®883341Hybri doma 2 : 361-367, Ostberg, U S. Ret/USN07/019835
4,634,664, and Engelman et al., U S. Pat. No.
4,634, 666.[ 200] A variety of methods of using
anti bodies in the purification and detection of
proteins are known and can be applied to detecting and
purifying proteins conprising unnatural am no acids as
stearated' {28 iR8hE bfesehtinY e PhavedN RS Rntdh hé! sigklof 100°-200°C. Metal
reagents for ELISA, western blotting |nnunochen1strg
stearateg; fi$q wthéﬂughﬂqu@p@matwbﬂcifbage msﬁw Praseat FRYPption iaflude, but are not
limited PRlaRAES: stdeifte! ﬁéﬁ}% EluAeVRat! M 8GR hlate, ON
ow to perform aésa S, western blots, surface
E@asnon resonance (SPR) and the |ike. [201J I n one
A8kt oFhe inweptior alisooppmpriaes Womiethodofor macqspingrit pelietized additive
concen&%@qﬁ:’gl tWin 'cfé% B SaBNRL et ohlasﬁéjémbg?ﬁ’?{érﬁ“d}ﬁtus method, the
e antlbo Ies wth properties of Interest
pelletizédrpdditieel chadentratef is, msmaabnd:d tyring e)first stpge or stages lof ity extruder at a

e R B ARG PG RO Bt o st on

primarynpalyingr adéitive @ld on® ppimarg camierr polyingr remaini substantial as solid. The

npesy T B 5B S BB Bt metdng ora

least onél ipAigaRP targicr paBaRiroccgcordingly, the ability to
nmodi fy antibodies with unnatural am no acids provides

ant to for t hese .val ua .\ .
Pibasn: onhoorRBeiti B ivPiig SPafgngolvier additive or primary
additiveaplehd datfed s adfexiiiiider tapettee Witlehthritha peipost icaier resin and forced

throughnaeéﬁéa §rl'g ¢ p}ilg{rghzbgl : S t' t g éiﬁ%}%@%é%v%resm is melted,

such thdbe RlelMRhfperdtlre s[ﬁsinfaﬁﬁedtwm driRet e hEsgpodht ¢ one or more of

( 1993). NR-LU- 10 nonocl onal antibody scanning._ A
the primppsy geditiviee shai df prreent & bigh noaeentBiggr App yempining un-melted particles
are subﬁc\’t@g WALHAB 2t} B RER |a.hd Qfe! ﬁnél ﬁﬂ; ERB& ﬁ{ 1a1o'3teﬂ— ngyﬂ‘}er carrier resin.

I ovasc Surg 106 not e s are

central reagents for ELISA mestern bl otting

[094hoc iR Brmgry pelymer egdibive eradditiyesiyrosmat nbhlghaa@acentratwn in the
masterb%ﬁ o #ﬁ% OprAééﬁt e ABRAk the %Fﬁs'ebéh@}’mﬁe@'lgi& tds€4n the art as

to inc one or nore unnatural am no aci alterin

antloxubmgp, Jlighhestatyibigérsi end yeatalystvielitralizers. t Ahesd additives, include hindered

phenols %ngpt}%teg %ﬁc} hg&ﬁlpe%a%%qe n%s d%&a%ﬁe?b{)&z’i’)i)ﬁgr%n% benzotriazoles,

and mesaﬂa:reara@s aphere, thﬁ:l paakemeﬁntg, telm;mrzrtemc eﬁtthe eatldltpvm is tth¢he range of
terperd 8P sigan EsR 6 SuPeess figtehin I FBly Yeny il Aol 200°C and abou
300°C. andditiothl RS thizanadierbhtehanay &pﬁanfoltlear Mﬁbﬁw&h ahd/ar frbsséral fillers.

t unor grovvth by targeting tunor cells for destruction

PR RSP VAR, oty B RS, oy of cxampe, n

anuoxlcgmnbreati ih Yipes 1oiv d&mtymel;&ﬂfménermﬂéxeﬂ&r ¢ofipdimdingg step is carried out

ot & DroREP R FPPREST e i AERNIoT6F ROSOPIGHE B3] i BriG pEOiTE considerably
higher, (sb898s BbywXi ”’@ﬁeseatdiﬂ%r‘étﬁ&rsaﬂ%l’&' &lenﬂ’éﬁﬁigoﬁﬁdl dissolution of certain
ant i bodyfor non- Kin's | ynphonma Cancer Pract

antloxut@ggac}c)htlv% gggdh:‘apgm; ap ite the selubiity dmigpef the add?t.we Beyond the
solublht‘y"llwt NhE rdaaltf e etilts Bt lifsbRfd dfs dRﬁgﬁg% ﬁ)’%f@fn WMEREDPE. The melted

Herceptin is an anti-HE onal anti body

for treat ment of netastatlc breast cancer, and
4881614vprowdes an exanpl e of anlantibody with this mechani sm

of action (Basel ga et al. (1998) Reconbi nant humani zed

anti-HER2 anti body (Herceptin) enhances the antitunor

activity of paclitaxel and doxorubicin agai nst HER2/ neu

over expressi ng human breast cancer xenografts

[ publi shed erratum appears in Cancer Res (1999)

59(8) 202071, Cancer Res 58 2825 31). A th|rd exanple




whet her a test pol ypeptide (a pol ypeptide being
conpared to the i mmunogeni c pol ypepti des and/ or the
w@ eB0sd41pol ypepti des) is specifically bound bRCT/H82007/019835
pool ed subtracted pol yclonal antisera. In particular,
test pol ypepti des which show at | east a 2-5x higher
signal to noise ratio than the control synthetase
honol ogue under discrim natory binding conditions, and
at | east about a 1A signal to noise ratio as conpared

antioxidaRts S cAIPHRRAL PisCodiS/ sYQﬁﬁEéxﬁi@(l%)ver RAKRS mONeR TAMPR! This can lead

structural simlarity h thé i mmunogenic, polépeude
to an adigmingReRs EucHoR namuwm tosquesard aprigcrease ither®pbek lgw antioxidant

concentPRolD b EFerOht H@lef 9&?&}1&9@0&21}@ 55‘03?@06#@1& Bi&# Bl &eases to very
I Munoassays I n e conpetitiveé bin format are

low levels,edhithcan em@t dlﬁﬁmdiﬁesamttbs peb@izyrpgpmrd@onSFoThesbamﬁléference in the

v1scosn¥ ﬁéﬁ? Sltaal% ?)gcelglgcm )r: aer}trlgsqul S Tnak oabg rg?fggllﬁg%ném ?%ﬂ impossible to

efﬁclenﬂjnmomdoﬂlspeﬂsy pihpt adidvesTh éI‘Ihmpmgmi]xmg is evident in the finished

oly tid are t. i edt sol i
mastero g R, SHA off BeiPhideastiie ot tecPoss abind adihe"S e surface
This card &% tp1tRé Siriifatioh®fardeer §tii’:kid&§s aﬁﬁg’,:gloﬁl@rdﬁ@ﬂnﬂ’ttﬁe hsterbatch. During
binding to the ooled su tracted antlserﬁ abi Li g .
the pellgfziph g cealing, PRYERANS | S ¥ v alpe a.eﬁgiee% 13 s Pellet cooling

water, WARhEHass lébid’c?dié&dm%teﬁlebﬂ)c@&lﬁé) Rar &dlifodniddeal effects. It has been
i mobi i zed Eroteln(s) is conpared to the ability of

discovergdethpt by st gantlyoloysEingth ® PEIcestoR teperayee 9f §13;3;e tagditives near or
below BRTRREGRE ?mlﬁt gkt r’(ﬁe( fEﬁlyI TBHEQGRIHAC 2RAbYIRSRL | A€Righly concentrated

conpete effectively w he i mmobilized i mTunogenl C
masterbpishy pap bedefficiantlybmedeng The viseospiorl thawonemniraje ismet reduced to
Y
ot RSP, BRAEHFABBANL o A I THUDTONE, T s ity oen
found thatrthe Idiedpessésra)vf theé entadpiidant \blafd ¢dnebe omtintainedratachigh lewvel. Without
wantm% %r%)e [lmé II:fy {hgg{yé%rrlénﬁte ; h§ %q'?‘gggg/}ségm r gf Lh ed ggpﬁtn'x %ﬁ(r)@?]s an efficient
grinding bﬁd bﬂmmggmcﬁoﬂ of yipeptindief s sbhid additees A@theknamﬂerrn@sm solidifies,

to the antisera. A ercent cr.nss-reac
any addjye Vst RISeOR! 350t Gsta UeRTHed e il REroio Ay riatively smalle
partlcleSM?di}&W fl is ehedpsalatednwithitide Q:ohﬁﬁldiﬁflﬁﬁ_ﬁhenc carrier resin phase and will
ross-reactivity is at |east 510x as gh_for

not easxtl}é &aclb SPE/ ﬂg&el high cggceg%gp Japstgbatpl p pqﬂ In ac%cﬂt?on, some polymer
addltxveBCUvPﬁEE Pbbes adigh SHeatgdcBsity SndPhidtt singih Ad¥e th&s beltlng or softening
pol ypeptldes LS h&ﬁfOXlﬁHte|y in the range of the
point, cgfi he|pragessed ChRCiERiy ASERERTEES YP ecmqsaésovetth@r medting point.
pol ypepti des are said to specifically bind the pool ed

[00ab] act BchrdMdr eaibddithédtdlf thdindeR§ssIthe BRBersion and processing ease of
I mmunoabsor bed and poal ed antisera can be used in a

the additiyiep cep bieEPEP Y bag apﬂ%ﬁf‘o%f-‘é@aﬁiﬁat&s%f%%& FisBaDHERg S trpgion, the first
zones of AP ftudiVark ark GR4inDRh @é‘:é}ﬁpé&m}@ Sefomoﬂx%ﬁr& A8 of the primary

or contr pol ypept | n order to make this .
polymereariar fesion, Thik éeadsrmjmg ent grindingand naixing of the primary additives and
R B
the extrndgyscresdanddienialbot inbd¥%ing S¢dmen$)cmtamglg)hldaﬂmg blocks or other mixing

. .Suptract ed antisera ,mobi | i ze nt.r ol .
dev1cest :Igmt{h rftoflm ag?ﬁs @iet %{Inﬁldie% g u:; 1 ﬁrﬁé.ge L?gi tﬁ% compohents is raised
above thé metthrgcbdirchinthe wasierirésih had aazmtn'tbedlfw tieenmieltitg point of at least one of

e i GARSRAE eSO LA, LR 0 LG COMREILLVE, o iporsion

pol ypeptide that is reqU|ég then the test
Qolypept|de is said to speCifically bind to an

anti body generated to the inmmunogenic protein,
provided the anount is at |east about 5-1 Ox as high
as for the control polypeptide. [215] As an additiona
deternmination of specificity, the pooled antisera is
optionally fully inmunosorbed with the inmunogenic
polypeptlde(s) (rather than thecontrol polypeptides)

- Y a1
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and overall health of the patient. Adm nistration can

be acconplished via single or divided doses. [229] If
w@2@ansame under goi ng i nfusion of a fornul ati oPCT/US2007/019835

devel ops fevers, chills, or nuscle aches, he/she

receives the appropriate dose of aspirin, ibuprofen,

acet am nophen or other pain/fever controlling drug.

Pati ents who experience reactions to the infusion such

as fever, nuscle aches, and chills are prenedi cated 30

in the ﬁ‘ﬂlﬁl&gdeﬁoﬁﬁétorTﬁ@ éaﬁeaﬁd»lb%ﬁla'té"ﬁﬂﬁh&ﬁsfo‘ﬂﬂat Prefiridihg and or premixing
pirin, acetam nophe henhydram ne.

step. Itl\?é%?%%@ruas %é@p?rswnrﬁfraédge«% 1“6“’@ imitghe tepprerpare downstream
and the ¥mhefhat MR potiAn&Oki1ALHenl iy tHe%ﬁ@l@éHjst&t‘é antipyretics and

antlhlstantnes Treatnment 1s slowed or discontinued

de endln upon the severity of the reaction. [230]

[Mﬁﬁ o anahsrosmbedimenkok thylyeRtigh @ primary polymer additive or
additive/ Bfe'n@"u/fs{ f’;ea]tb £ eARRIE I0P Oth BAMEn 2 BEViBE tP¥ihdr NBith a primary polymer

I nvention provides for nucleic acid pol ynucl eoti de
carrier sestp et &arceth hueusly sediciand cahitn oredicd pslgise fovrng aniging, the primary
polymep RN r§s1ﬁn\g tedaglgch fraf E}(e Bféﬁﬁ%ﬁ]&)b a\g}gs Hﬁgﬁtgqéd above the
conprising sald sequences. sard sequences,
meltinggempera@re Rt sprEmdryCGRSer pnrlmndr swd balew drawcer the(rseléing point of one or

more otT %%lrge&n?d:% agg Hiv Slt__lg_é\%g \Pé?sent %52 %1@9 cgn{;]edntli'oa rc]){? r'gltl%f;?nau'i:igg un-melted

partlclewivirdre aplpeeted abd ehédtaetndfd’rdleanmaiIWeﬁm ﬁnelyl’mt;pdrt;em ilﬁﬁeﬁdhpsulated in the

ot PGS SIS oS Lt i S0 R Sy v presnt i

the madtarbaithi OAs ahé Qafied \teslf SoliBified] ehyta@ditid8OvB¢R Ryvas present as a discrete
unr el at ed sequences with the functions described

disperseh pRess, weaulg be Brrsenti 4 sslateyalrrmalier particlsRahereby it wasencapsulated
within !h@%%ﬂﬁh&fhs%ioéﬁn&ﬁ@h‘éﬂ%? rdafl R%%ﬁﬁtahg ol PnbSSsil§ Migrate out of the high

pol ynucl eot’i pol ynucl eot i desS t hat
°°n°mﬂﬁﬁﬁﬁﬂ@aﬂﬁﬂ§ﬁ9 i ons thereof (e.g., the active
site of the synthetase) ollgonucleotldes used to

ORI r UCIn add A& bodiNAt oY "t'ﬁchﬁ{v%ﬁﬁomﬁlé%ﬁcmﬁﬁ&p i§Qarried out in a

exanple pol ypepti de of the invention includes a
twin-SCERyy ;%etﬂ@weryt FaewcorprdeseWhaieby ntha olisearsion epdeprascssing ease of the

dditi és*‘i@"iﬁl I @-drde d

additiv A gp(tps{eg %gt?nlg'l;e n%ﬁ -state %?na%%ﬁsgégcg) g%tg@s@on 3he first zones of
the extmdendmdnbylt@mpd; lay puteinpetatete hedew ghe encgling Ipomt ofntharprimary polymer
carrier pegﬁ'x . %dsl?o %eggglggggn@gg%a{xﬁ Qljél,yﬁ&%ﬁ(%f tg é\%ﬁﬁr\/eé %Pd golymer in the
solid st&terlnahlgh) Isygmrp’egnbas twWiettin ctbe‘rpxﬂrm adintarfh s snchda.s between the extruder

sorew A BE Nl o7 S g e A ol Rt SElipe Pl aPSURY jeing dovices. Tn

the follaoiinly FenAEkE Of ¢he ket e &:nﬁaﬁﬂra‘tﬁt& beahé¢ donpofeftsGe rakked above the

. Shawn | any one of SEQ | D ,NO 2 SO.
melting AIpt ok the a%ﬂgyt%e‘if&ﬁ @Bfi.n&ég%telpwet[hﬁ %lmls &Qing,of at least one of
the higtp ebﬂd%ﬁﬁhtl&eﬁnfﬂiﬁi 28QBRE] Sﬁcﬁﬁn@ﬁi‘tlﬁpgﬁﬁdlﬂg%mﬁﬁﬁtd A &he dispersion
| east 90% 1 dentical to that of a natur

S
in the %fe&*tﬁdr PEoguety r Lhis| can Alst, simpmat e rsed: 08 @apre- pgpnd or premixing
step. It(zﬁscgallov%EQr a[}iﬁ\grséérsféﬂ%ﬁgﬁﬁwé Shife¥inRing RE %erﬂ rQRu‘e downstream
acid groups A- For exanpl e, group A inclu
and the jigng thét thewlbeaer wil spead én the mglltgn:?ftats serine, al anl ne,
or threonine at a position corresponding to Tyr37 of
E. coli TyrRS; group B includes aspartate at a
position corresponding to Asnl 26 of E. coli TyrRS;
group C includes threonine, serine, arginine,
asparagi ne or glycine at position corresponding to
Aspl 82 of E. coli TyrRS; 3?oup D i ncl udes n®t hi oni ne,
Ianlne valine, or tyrosine at a position
corresponding to Phel 83 of E. coli TyrRS; and, group E
i ncl udes serine, nethionine, valine, cysteine,
threonine, or alanine at a position corresponding to
Leul 86 of E. coli TyrRS. Simlarly, polypeptides of
t he |nvent|on al so include a polypeptlde that

o o o, oy ~ N . o NN~ 1 P~
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when it hybridizes at least 1 as well to the probe as
to the perfectly nmatched conplenentary target, i.e.,
WOWGk/033480 gnal to noise ratio at lest ' as hi ghCEHES2007/019835

hybri di zati on of the probe to the target under

conditions in which the perfectly matched probe binds

to the perfectly matched conpl enentary target with a

signal to noise ratio that is at |east about 5x-10x as

hi gh as that observed for hybridization to any of the
Examplénmat ched target nucleic acids. [246] Nucleic acids

"hybri di ze" when they associate, typically in

[©0524t i on hKCdRicenttsiidhSadantid lﬂbﬁ&w@bl?répﬁréﬂ Ysihg ieVfoQbwing steps. 6

wel |~ characterized physico-chem cal forces, such

Ibs of GM-dR286 &Nowa shemisalsy avasdwmblodeleadedowith D344 %’ﬁé’é _LAle%amtganox 1010,
Ciba Sptﬁglg}tg:dgfegn&égg)el)gs ib% S)f%]b% Qggeérr]xB{i 113137% tﬁk‘%g‘éé&ﬁtﬁbhemicals) and

oun at or
2.764 15eofhiQi8s(Iigaf®i 36B.citst Specaalty Kiblesdeals)r This blend was then fed to a

il -Hybridization wth Nyglej i d s par .
25K30 ACRBal CHashufly oy pRRRLE. Bl ATARE P bl with barrel
temperatures bdteat 50 alegrpes @elsiuc htea scrawi ghepd oHB0ARRM using a high-shear screw

El sevier, New York),..as [l gs,in Aus |, supra.
configuaiphe St PPOHPREe ol ymEang & tcedy of e srfteSivas 159 degrees
Celsius Otefivl tlhhin‘éﬂfr%i tednpEratss of @ Disfos H68) whith i6 Hpﬁmérﬁﬂély 185 degrees

. Higgins 1) an mes _and H ggi ns, (1995) GCene, Probes .
Celsius, i hey EXEUAE a s CUHDUPURTy Wit s PRORIAB, INEHgHBR g hat the high
concentfAHRNERIdRME (TrEdbNI68) wasAlm drt sdild st bhehe exit of the die. Good

synt hesi s, | abeli n%élﬁdet ection and_ quantification_of

strands pjvgrea derrrada, Undge | SiehlA g CEFIsiIh RAEBiaTgednd [ werg cegled and cut into

approxifa P 18- RchSdibinBee Hy DeLIbE ipeatisON06 Wrstht 08 PRIER were placed into a
hybri di zati on of corplenentary nucleic aci ds which

convectipmvavenmand aghd for 20 hesoatfi0edasmeasrGelsivs Theepellats werq thee removed from

. o | . h ¥ .
the ovely ke ARICILEL B RLAF itlpflfiurd o A HADET? 1 Mg peltts were
observed o bé dustdise lowirgd grhoothAmtensarfpte of stringent wash
conditions is a 0.2x SSC wash at 65C for 15 m nutes
Exam 4 ?e, Sanbr ook, supra for a description of SSC
fer). Oten the high stringency wash is preceded by
st Lhgenc h 1o e kar . .
Bostl * AnRE B ER S REYERE S S BilGhe following steps. 5
Ibs of GMHIC2# @No¥d Clienticads). wasntugibieblhdediwithghéd I4soofilogaswex 1010, 0.865 Ibs

of gy A6 3"} 855004 WO RREOBAPE! EISHIoRY BF Sh gl uls B8k (Coperion)

co-rotatin@dtwint Ssredtetftide®dNThE extimdec iwfas Cruy iithdbzedli Rfnpekadd@y set at 150

"Stringent hybridizatio condi ti.qns" in the )
degrecs SHIPRR LGy STHE W64 1 TD0h BB AT § SHEBRISEF (SR Soufiggfation. The
tempera@fre SRR W thOEkiD6f thetxBiuligh wad 1 9NGegdt & SEFME TR extrudate had
dependent, and are different_ under different

a cloudypiliy n Hite a PPRAFFAIFE: osmedinings 1 gaedh wiabli deandp auyb were cut into
approxif(ﬂjé_.ghg%?y@ﬁkhod} Pf8-i§b‘ﬁ lp@lllgts.afmﬁéra'n& SopEttd C}'egéniaﬁg@d"into a convection

sup ra and in mes and Hi ggi ns,

oven ang;agedden24lybet 60 Adeerasn Gohdusvadie paietl Werntheaaamesed [fspm the oven
and allogfeddcgtcg[)fqo%gme{gprigreka%ﬁl!el hr 59 Eoﬂlﬁzy lth%siiesﬁﬂﬁ% ?bﬁet@%e‘i‘e observed to be
or exanple, ITh determning hrghly stringe

dust frebybvingiazatdotinowedswiéask. condi ti ons, the hybridi zati on

and wash conditions are gradually increased (e.qg., by

i ncreasi ng tenperature, decreasing salt concentration,

i ncreasi ng detergent concentration and/ or increasing

the concentration of organic solvents such as formalin

in the hybridization or h), until a selected set of
assisiavriteria are met. For exaffple, the hybridization and

wash conditions are gradually increased until a probe

binds to a perfectly matched conplenmentary target with

a signal to noise ratio that is at |east 5x as high as

t hat observed for hybridization of the probe to an

unmat ched target. [249] "Very stringent” conditions

are selected to be equal to the thermal nelting point

r o o - — —




initiating searches to find | onger HSPs contai ni ng
them The word hits are then extended in both
waleoososisons al ong each sequence for as far as PEEUS2007/019835
cumul ative alignnent score can be increased.
Cumul ative scores are cal cul ated using, for nucleotide
sequences, the paraneters M (reward score for a pair
of matching residues; always > 0) and N (penalty score
for m smatching residues; always < 0). For amno acid
sequences, a scoring matrix is used to calculate the
cumul ative score. Extension of the word hits in each
Examplé 3ection are halted when: the cunul ative alignnent
score falls off by the quantity X from.its nmaxi num

NIHM?V edAMabk 8ondeRGafoHAdE VY Eleiﬁ%& ;Q'Gﬁé’re& %51¥1§ "tRe Allowing steps. 4
bel ow, due to the accunul ati on of

Ibs of GMgkd2/Boya Ghemisalsd syas umbl lglﬁméqﬁlt\gxth 8rS1611Bs efkreatox 1010, 1.038 Ibs

of Irgarfdd 1676 aﬁﬂuqaeqbé o eths. Tt Ble ﬁ@‘v’vg@' 94845 B a ZSK30 (Coperion)
pararreters T, etermne t esenS|t|V|ty an

co-rotating dwirp fscreie eatru@ﬁmélihe eXthsleBIwWSTRup vatr bearek mmperatures set at 150

degrees( %isﬁ.gt étdf s%%gfgg %ﬁsc)J | oni(lé? Lgssrﬁgilglﬁlgh %Q'f% nguratlon The

temperdihes, ofithe mmmrmlatahc emﬁ af tixorxtofdebotl 157 degdss CEiusaThe extrudate had

1. d.Se ces, the BLASTP.p m us as defaults a .
o clou NS Gpoest o AR RS B S g cur i
approxiBiaB8YNBR ischoby 14 fehrielless @60 @&ﬁnsk of peletslovtirk pfdced into a convection

989) . Proc. t Acad. . 89: 10915 2631
oven ariaeed) 7 s 3t 00) 44k (ﬁgflb‘%nﬁ‘ a&éﬁ Sl b&%ﬁempve@ fem the oven
and alch&dﬁ'B ol & tdohme@h;ﬁ@amﬁr foR RAThoarss L Pikd Fekhiiinls pRNalsWedrs observed to be
the simlarity between two sequences {see, e.g.,

dust ffeRm’%nﬁ aTgoth BHSF SRS Nat' | Acad. Sci. USA
90: 5873-5787 (1993)). One neasure of simlarity
Examps 4vi ded by the BLAST algorithmis the smallest sum
probability (P(N)), which provides an indication of

[0US5pr ObAliEHh EyndWtrahibs Bdditi V@ blehd RedsWieparbdMasing the following steps. 3
nucl eoti de or am no aci d sequences would occur b

y
Ibs of (RYjzl724 (Neya chemnieglse wag thgblecilended; with 9.9581bs efhreenox 1010, 1.211 lbs
of IrgarfdxM 0 R arddP4837 8h€ BP fos CIH8C ﬁ?nfs hfen& héasSHBA F‘ &Plo 8 0 (Coperion)
probability in a arison o e test nuclelc aci
co-rotating twin serewr ezqmdqnualheu extnsled was nmsswtlhbmalbtﬁnnp@amres set at 150

T L SO S

temperawmc ﬁﬂnermmbteeeuuha exiBiof Hegk tiidehwisg) UER d{s@ﬁ&é Céhmsr ‘Bhe extrudate had

ts whi,ch describe n Ia tec ni ques ]
o clood iy V450, S5%GHRE, TRRSY o, Ph” P ARG B Syere cut o
approxiitetdipiléfiagh tyel/Bdfish pelldta ZFmiqidl)@ts appletiied td e sﬁgaﬂy Phdie fragile than

what wEE TSRt e RS T ), 0t ks o okt e placed into &

convecti ovelr ahd @Herosm Ihfgat 60 B6redsPOBIE Tk OT e @oétsi w@&! {hefl removed from
Yor k, 1989 ("Sanbrook") and rr

the ovepy LS o phpleta,FoAm BEYPEIgTe for 23 dpssbe T regplting pellets were

observed@d6 be dbbt fr& Havil P 698b& oled RikfAte,vent ure between
Greene Publishing Associates, Inc. and John Wley &

E éogs Inc., (supplenented through 1999) (" Ausubel ")).
Xam se texts descri be nmut agenesis, the use of vectors,

E{onnters and many other relevant topics related to,
t hd high epagentration agditive blenst was prenseedssing g following steps.

XOS49 I
Dowle unna["&rifcgﬁnﬁ%%ﬂé‘é%%?‘*%? PhaEananrHRp 6 shpfoimatcty -20 US mesh

synt het ases, and pairs thz eof [ 266] Various types of
4881614vjUt agenesi s are used in the invention, e.g., to

produce libraries of tRNA's, to produce libraries of

synt hetases, to insert selector codons that encode

unnatural amno acids in a protein or polypeptide of

interest. They include but are not limted to

site-directed, random point nutagenesis, honol ogous

reconblnatlon DNA shuffllng or ot her recurS|ve

e

e o s



organi sms. Ot her useful references, e.g. for cel
isolation and culture (e.g., for subsequent nucleic
w@eiod/osrod at i on) i nclude Freshney (1994) Cul t uP€T/U82007/019835
Animal Cells, a Manual of Basic Technique , third
edition, Wley- Liss, New York and the references
cited therein; Payne et al. (1992) Plant Cell and
Tissue Culture in Liquid Systens John WIley & Sons,
Inc. New York, NY; Ganborg and Phillips (eds) (1995)
4 1bs ofthe gtoude mownéocsmmaaad (Cke@r&ﬁalWaTs @bl BIBERIIERItRI0.816 Ibs of Irganox

to10, YA RS A" e o L on L ARG S, hh AL then o 0
ZSK30 Hecmﬁw@h) oéo-Mteuiﬁgal twlﬂgs&aw WReHider( 1P83)extiiEef ' WSS run with barrel

i é; [270]. The invention also relates to
cmpersiies 6B ot LOLAERoS| CRISURAL R soree ssierliaf\BOORPMcesipg pdtigh-shear screw

conﬁgu?eﬂldﬁn n %H M8mpefinie SECitd Qlﬁxtﬁfé ds tie @)é #rdrig der was 158 degrees
airs. These cell lines can be estab ed

Celsius, Epeygrimidare ks 2 cipadylen i Wi apmsoranch,fonned e sond Mable strands and
were cuf Sitth S %ﬁnﬂaﬂ%ﬂ)’ﬁmt]ﬁa{]b% rl%]ﬁlfcﬁ éﬁ?gla 16@%%?{ ef%ﬁ\l/l%{s were placed into a

transtect nuc es o ent |
convectin evmsandaged finh24 fars MQJd@raeSp@élymscThmpeltb&s oferd ﬂEn removed from

the ovehnéﬁ%gl '(l:&ag%c} g;b%ogf {ohg qgm E.gF gcf/vgﬁ'l exo%menretsﬁlémg pellets were

Observedrtobeslnstﬁwdhavmg/smobmddm—dmﬁt:e.celI used. Techni ques
i nclude, but are not limted to, dextran-nedi ated

Exan“ﬂgﬁwmfection, cal ci um phosphate precipitation, calcium
oride treatnent, polybrene nediated transfection,

BS2EP! 2 Sl 55 SBRAE ALt o WEREE ftovin st

Sclair 211 i @Sovee€hemivals) i rwas cgroummnsmglm atttifon niifl zd]apﬁi@xirﬁatﬁmhzo US mesh.

s oYy HEARGHPS) ¥ b BRADEEAShe el TR Ao, 1035 s o

Irganoxl mg -dndr4n 46 llﬁfbﬂ’lt@tﬁs wsza i Ibwﬁdcxirasr SR T E@QtZSKso (Copenon) co-
oteins, stable expression is preferred. For exanple

rotatmgctgqup SfTeHeex e hThe a?arl}deéwéyg witle hamrelistperasiess $eeat 150 degrees
Celsius @Y sbRwesHed 71300 REWA (8hg b dgh-LRaP YR WP : e&ﬁﬁu? 1on The temperature

vectors which_contain V|raI origins o pli—cati o
of the pyxture af |the coxit BE the srrdemmpasw 4 depites rlsios. @‘ue textrudate had a
cloudy/BBRY OR/Hifal %pﬁéﬂﬁ&%s' RAiinfedN A g(%loﬁngf%fse s%ragds and were cut into
pr onhot er, ancer, sequences, transcript
approximatehy A&k tch prb(Bylade nyllets.i 110 giamssof mllets) wem’lpilaecd into a convection
el8Gt oducthon of th
oven anf S8 16 of HIFBLED dchflen CUIh, 'THE S OPHE 18P ofmgygf from the oven
and allofxgd to cQoUla)tsoﬁlrtempemmdedhEm hedisa, Thendsiltieg pellés were observed to be
el ective nedia. The sel ectabl e marker
dust ﬁeém‘h gg%rengg%mﬁgﬁm “%smi d confers resistance to the
sel ectl on and allows cells to stably integrate the
Example|Tasnid into their chronosomes and grow to form f oci
which in turn can be cloned and expanded into cel
[0D58)s. TAvhighheinbettration aidithrd Blgedwak YrdparddS@sing the following steps. 4

s of GRF3E Pl S0 WALt PSS 0 608 o 1010, 1.0 s

of Irganp@r10i76 Wndrd. Y46 BRf ofl IrgdTos ¢ 68.CThi8 Bl waY tlendfcli b aofSK30 (Copenon)
qunds that interact directly or indirectly wt
co-rotatiag R JoBeHycHBIEE U Be emé?fn&iaﬁ\}@nyWﬂbtb?é?el dhmperatures set at 210

degrees {C¥I41AS @b @SscréW (‘sBe&f‘ o£ Q0B I’(PK/P'!JSl gxms&rew configuration. The
transfection techni ques, wel mm to ose in %
art, can permt transient transfectlon of cells. [272]
Several wel | - known net ho of i ntroducing target
a88161av.nUCl ei ¢ acids into cells "are avail able, any of which
can be used in the invention. These include: fusion of
the recipient cells with bacterial protoplasts
containing the DNA, electroporation, projectile
bonbar dnent, and infection with viral vectors
(di scussed further, below), etc. Bacterial cells can
be used to anpllfy the nunber of plasn1ds contalnlng

™R I A o R o, o " T .




restriction enzynes. To construct a two-copy tRNA
expression vector, the single copy insert was digested
wowak/oBaoR | and BanH | and |igated to the sinptEUSIPY019835

expression vector cut with EcoR | and Bgl 1l. The

| i gated product regenerates a 5° EcoR I and 3' Bgl |
sites. Asimlar strategy can be used in an iterative
fashion to construct expression vectors containing

tandem copi es of tRNA sequence. [285] The FLAG tag

temperatmmﬂmgxmmatahia exit bﬁtHefkﬁmGdEleWBé P14 aégrébd delsitReThe extrudate had

v G A e B Gt B o
cut intoP4gpraXithdtélgral/g dntle Mcﬁ/p%ﬂ@‘s"')l’h@'ﬂéﬂ'e{sr QEEMrand18&Rht when first

pdkmz%bﬂFbﬁflture [,287] % prior to transfection,

bgcamg rfﬂélsv i@ appearanoge Q0 gramedf peflets were placed
into a cOREBLHYE bber@ﬁn@a%‘d’fék‘ |24tHr§ atiso ﬁé%eééﬁ Cel %%t ’ghé 8Rts were then removed

bi osci ence + d ut max
from thg gyspeansheldemved th coobdosean t@mpﬁnaEH'SébU ﬂﬁ(m The resulting pellets |

a &Wﬁ&%‘s@m 340 m and 100
ppeate ug/ m str @?orrym rﬁiuétmofngﬁglsl?g{) gét%l ates were
i ncubated at 37C, 5% CO - At 95@6confluence

Example&insfections were carried out according to the
standard transfection protocol for |ipofectam ne 2000
(00891 t r oyrigh coneentratinn adslivisblend was gnspiager using the following steps. 4

Ibs of GNF—HEQ@SIQIBQQ ch&ngglsg@%agﬁggtélﬁ'bﬁérﬁeﬂ v%rf S15Ms ?Jfﬁgg%px 1010, 1.038 Ibs

of Irgamndlﬂﬂétandm 1461 dbst ofihrgifos t1i68n Thisl hlendwanaker & @cedSK30 (Coperion)

oo P B TRIRAR 5 i S St 0 dgrs

Celsius ;ﬁaﬂhe ifirbti :hzﬁaes afld is0ategrets Celgidfor she Bt 9@¥hitdand at a screw speed of
| f.ate those wel]s transfected with a

300 R BN St AR PIENKRIRS PR PPEHMISIY 1 gnixture at the exit of

the extradér ﬁ&@ol!’ﬁdl A6eroey CRsiisa I THERtudEd Radas cRAMGANARy dvhite appearance,
I n npst cases, experinments were perforned

Formed b Hopp) S5l SiTanrie 5B, BI<5S SHE A0 EORGRITES va L Suiyets 1t 1/Srinch pellets
100 graﬂ-Q Jiloidélfetér'%l'e@g pidRdARld ¥ SoivERbnGRW anﬁgﬁgép Fg'rsgltllﬁé‘ at 60 degrees

Di agnostic Systens Laboratories Inc
Celsius. F'quml?ts Vepoheieaougskipm the avor and afpwed 40 onoliat ivom temperature

for 24 hO&8: Rk %ﬁiltu?%%cﬂ%tsg%}a%s (}Jesge e ni)e d&%:t @r‘%beav;ﬂ a Ilpl%oth outer surface.

non- nat ur Cé o &bpreds
was eval uated with the hGH G131 anber nutant. CHO M
Exampled | s were co-transfected with: a plasnid carrying 6

t andem copi es of an anber-suppressing B.
[906Q) ot Hehigippenagatratikmnadditise blend \gmprepﬁreldmsmngﬂte following steps.

4.4 los 8*‘ %Wm 1? @\‘?cg) n&eﬁmﬂga@ Cglll%%lP ?QE&R%J ﬁ} ﬁ 5‘ gjgegf Calcium Stearate

HPLG (ﬁhemturai) hfitnsahhend)mgsl ﬁteasfedtm 3(2331‘8303 (CEiM‘inM)t ¢o-rotating twin screw
extruder afh%%ktne ér-l\-zya ;Xgﬁp%”%(%' an!at 10 degrees Celsius and at a screw

al a-
speed ofe&ﬁﬂ)pial’]mbmmg)y hpgneﬂmbﬁk@awmenﬁg\&aimr_l #hé edmpPerdtuf®f the mixture at the

exicor 5B e 403 Be BT PLRGH 80 SOLULLORLG LIS o trngts ad it s

possiblet®@ullna strandChitd: W%tdi%aﬂﬂ"fdrﬁﬁﬂ@@&ﬂ% aTh&Harkél teﬁip@fsauues were then
expreSS|on of hGH was assayed after 24 hours. For

T
lowered dgg degrees Blsiys get PPigty e Hesyling pansiatshaga teprpepature of 127 degrees
observed in the presence of the correspondi ng
nonnatural amno acid. In the absence of non-natura
amno acid, no full length hGH expression were
detected. In the case of fwber suppression wth pAZ,
4881614v.N0 hGH expressi on was obsérved in the presence and
absence of pAZ. This is likely due to the inability of
expression of pAZ t RNA synt hetase, which was observed
by anti-FLAG western blot. [290] The effect of pAF
concentration on anber suppression of Tyr and pAF was
eval uated using the hGH E88 anber nutant. Pl asm ds
encodlng hGH E88 amber nut ant, 6- copy B (Figure 2).
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a gas phase reactor, the polyner exits the reactor as
a powdered "reactor granule.” In this case, additives
w@a0v8oz34atided to the pol ynmer in several differedt/Uusmygs019835
The additives can be added to the solid "reactor
granul e" powder stream This can be packaged off as a
final sal eable product or it can be further fed to an
extruder or other nelting device in order to m x and
. _hgnpgeni ze the pol ymer and di sperse the additives into
Celsiuss pdl pther @rogsss pheditionheemaided thes sxnar Ehaddedddte stlard was solid and
smoothSR a4 pufie@ #ir8h Emltlérﬁ]aﬂp% Slootdd S R %t Ee ddi tives

can be introdu I's stage VI A at fornms,

typically powders, or via a concentrate or masterbatch
EZ&.!&%ﬁh1 This nmixture is subsequently punped through a

die for pelletlzatlon Alternatively, in this type of

06dkss, tlhsh gancentation edditive hlentB8a6 j)ﬂé;iaidmtlﬁﬁglﬂ@éfbllowmg steps.

4.4 lbs \Sf ‘?GI@I d%Z?fle E{lngeig)swg-rhe dbg réc{ ﬁlﬁvﬁér lgglpi,gg;hnuvm 326 (Ciba

Specxaltsrt @h@rmoahéar ’ﬁhns IﬁgnchMS fthmi Fedr tona 3K I0N{Qopgekidn) B3btating twin screw
extrude{) r%é,u and eI I e]éﬂg tI n all of these techni ques,
addreroX o FPREF IO ERIAE 2 1 dpsreeselsars and at a screw

speed oﬁB@O REM usmg ahﬁgtdlslﬁta&i Béketvamfigan@iohn Tﬂl@%rfﬁﬁ&%nﬂfe of HEmixture at the
Ire

. ddi t ose otential health
exit of %‘?ﬁ ot 3 gty ¥ e expmidate hadguery exwor el strength and i
was verydéllbwiﬁh iafcotaty Tha baﬁ%ﬁﬁ%fhtt&es Weke afelibivife fgﬁs& (éges Celsius set

oints. ?b f)rebl ended, or the use of nobre than one
poin © rr ing gxipals hadss demperatieg iof ) degreess @lsms AR other process

conditioR® rerBANBR thd k& Ghet Crd Yad S8
uprer ous r easonsqq'lleﬁElil %gﬁ%ggﬁfg@ggbﬁd o(\f}sérgne% o% agpulled through
a water g%ﬂg (@& gpelkd aad @plletizednti Wasdetisiygliowanagpedranes i n

powder formto the side-armextruder, the nelting and

vi scosity behaviour of the additives and the additive

Exampleipft ures are typically not suitable for direct
addition via this nethod. As a result the powdered

[0062]0 | VS nigic eﬁagt?oﬂ 4(‘3&9&3 E) ga Cslh}())rrc\slyco GeaLy ﬁ§ g)ﬂowmg steps.

mast'er bat ch. Thi
4.4 1lbs n%éﬂaWb&tManghqmlcmm CRaKC dmmblt iblemded eﬂdu uwass of HALS-944

(Chimastib Bt Rt S S CRmHETTl v Propi ey (bt 30 1 45K AR (Coperion)
CO-rotatlng ty\mrsczmle)«urunencﬁses exhada wes wul , with | BreR St g@@hﬁ‘r@s set at 210

fed v rm extruder. [000
degrees IR 0 drofionsulal a0 HEM pone eokigh brartssamy rofiguraton. The
temperatoreofithe soixnas aﬂ’&i&)éxﬂ:foﬂthe SRrIcP 8792 delSred §t%i§1us The extrudate had
642 entitled "Process for Qbtaining Ganular

very p°°ﬁ6’?ei€st6‘?‘% dt Vs 2ueingandugable to pellstiner The hamseltempsratures were then

lowered @25’ degizes CelsildeNSoinRWTHY §$suﬁfr@’la‘iclu%ﬁa&f 5@% t%ﬂl?e%#tﬂl% of 114 degrees
Cel E qg?ncludlng a. phenol anti oxi dant
elsius. n“é ©F iPYeFesy ropdiiony remaingd thmmpmou‘be cmctmdaneestraauams solid and
smooth, IthE i1 tHul
5, 844,042 ent f%tglagvgat@g%%g{ge ?%639 da#%llﬁ’}tllé"g@} anul ar
FornB of Additives for Organic Pol ynmers" describes
granul ar forns of additive blends prepared by forcing
the blend through a die to form strands and then
cutting said strands to formpellets. [0006] U S. Pat.
No. 5,597,857, entitled "Low Dust Ganules of Plastic
Addi tives" describes additive pellets conprising
10- 100% cal ci um stearates. [0007] U. S. Pat. No.
6, 740, 694B2 entitled "Preparati on of Low Dust
Stabilizers" describes usyng a sub-cooled nelt of an
4881614v.laddi tive as a carrier liquid for other additives and
as well as anorphous versions of stabilizers.
4881614v.1[0008] U. S. Pat. No. 6,515,052 entitled
"Ganul ar Pol yner Additives and Their Preparation”
descri bes using a solvent in a conpaction process to
i nprove the yield and quality of a conpacted additive
bl end |nclud|ng a phosphlte [0009] U S. Pat. No.

N NN NN .




concentrations produced allow for significant cost
savings as these blends are typically up to four tines
woreeos/ozancent rat ed than typi cal additive mast ePOHUSINOF019835

that have been used for this purpose in the past. 488
1614V. 1 Det ai |l ed Description [0018] The particul ars of
the invention shown herein are by way of exanple. They
are neant to illustrate various enbodi nents of the
i nvention and not neant to limt the principles or

What icalanaed ss:of the invention. [0019] G ven bel ow are the
condensed and shortened (by no neans exhausti ve)

gusto ﬁ Slletieéd AdditiPd SorkdpiMiteifbr 4 P6lyaidr cBinpEigingai N
terns i ch condensed definitions may aid in the

descr aPica@oref pridigry pHIGMEL Q&Hltl{/é) BrLnt iRaS©tATUNITRE of between about

The pol yner mhlch s to be colored, functionalized, or

20 wt. %taﬁﬁra%ﬁeQm iofy| o?glixé’ 1‘4@1‘?6@3&&1&%@ @6&% Q'Eteaﬂfd! fdrﬁﬁg $olymer additive

021] Carrler po yner use t ypi cal
h 5 d 0
i ST AN MRSl S ot 2
form a masterbatch. The carrler polyner shoul d be
conpatible mﬁth the base pol ymer to be nodified.
[0022 ar a concentrate of llers
col or]é‘n g or 5’%’8’5 &8‘%’ eﬁ r?’m ?ryrase%g}%goéal.wounéofbetween about 10

% i it ikt v con Bt st aidhede SSpéiral Sh AT AR ngrmer potymer

e.filler, colqgrant or .additive directly
having . %BB&@W GETIRERONTEE FURE | oHBFRLTR PR ﬂroelzaﬁﬂlv polymer-additive
Melting Point": the peak nmelting tenperature of a
fndﬂngénygea fne or senicrystalline pol ymer or pol ymer
addi tive as nmeasured by differential scanning
calorinmetry (DSC). [0025] "Polynmer Blend": the fina
formulation resulting fromthe conbi nati on of the base
Bol yw@hea?ﬁileHZ%sﬁ@mUat eocentrale e?(fbdtlmhels whetgint ithee ppmary polymer
additives. [0026] "Softening Point": the onset of
additiverig @i higdewsdpphaolr @ phospists & @@omhomtf:,f arkindersl amine, a triazine, a
scanning calorinmetry. [0027] The pelletized additive
benzoplmove, e beanzegiazole, ahytrxiybénzoateobr 4 hretadseemeate. | nvent i on
is conposed of 2 or nore conponents. One or nore of
t hese conponents is a primary carrier polyner or a
bl end of primary carrier polyners. The other one or
Bore Thetpellctioapaidditive ktondenfitfensf \cldifl MBwhadi the/ §rimary carrier
or blend of primary polynmer additives present at a

polymeh ioh &, 'sath @8 pbl efd, PO1Hirog Plend, - ethylensé- copol
90 Mp@%(%l based on pt%hﬁ&fﬁ%lt al Aﬁv\‘je%htggof theypel Fgﬁ%e POLYIEE,

e&ylen@dﬁihhbl‘éﬁn%ﬁ&@ﬁie’i@tp%lﬁyr@ﬁétﬁ%‘lﬁﬁ‘&ﬁﬁkm y&%’ @éxfér bﬁ@%n@bmyl acetate

a nmelting or softenlng poi nt bet ween

1 snra 162! VB Aol 106 drb,n f
copo yn%r h\’gland ngi? e pref er°a§|°§/ﬁlé>éf vvegtg%ﬂf(r)ﬂél t%%%p c%ﬁ@l'yﬂ&rs, copolymers,

powobﬁﬁ§geggghgﬁﬁﬁ%ﬁnepared at a tenperature above the
ting tenperature of the primary polymer carrier

(the primary polyner-carrier nelting tenperature), or

bl end of primary polymer carriers, and near or bel ow

ahghln?h{:' get e dsi(%fé ;é ggnlcj&?xlﬁ\r){g géﬂ?lit% nlal her %nér{%g one or more
additiondf 528 ipe, lives, PESSREHT (2 g o8B0 PF dfs ant '%q%?a%% Wt %, cach

of the polynmer additives and or fillers known to one
skilled in the art. Optionally, there may al so be one
or nore additional common garrler pol yners present at
4881614y OW concentrati ons, preferably bel ow 10 wt. 9% chosen
fromany of the carrier polynmers known to one skilled
in the art. The masterbatch is useful during polyner
production, especially in manufacturing of polyners
whereby after polynerization, the polynmer is fed to an
extruder or other device in which the polyner is
nDIten |n order to |ntroduce addltlves to t he nDIten

.

and



[0036] Triazines useful in the present invention
contain one or nore groups of the Fornula 3 given
wWhedtoens341B8 488161 4v. | [0037] Triazi nes useful aBCT/082007/019835
hi ghly concentrated additive in the present invention
shoul d have a nelting point in the range of 80-210C
More preferably, triazines useful in the present
i nvention have a nelting point in the range of
... 100-200C. Triazines useful as the highly concentrated
additiong} gphymes additivechayingsamadditionsl pobmérrarditite; mblitngatemproiture of lower
limted to; {2-(4,6-bis-(2
than abopt JiORRE ey highen than-abogt 2D0°CL azi n- 2- yl ) - 5- (oct yl oxy) - phe
nol }; [0038] Benzophenones useful in the present
invention are principally know as |ight absorbers.
They contain one or nore groups of the Forrmula 4 as
gi venThelpohietifaDad]iti e nanehaaeneScldie 1yl fufhert dempight Yone or more
concentrated additive in the present invention should
additiorlahvariar pelyhiedgpreérttin alotah mbamast 16ds Bl 388t 1 OMIE. 9%, each additional
pref erably, benzophenones useful in the present
carrier pohytasit hafing ay AdaitioRAI daRFerRfb I inet el ) i
FoD- 200G ?00401 Ghal afider 0l iner et fﬁ&?%tgfep}?eégvé’hlt“gher than, or
equal to] theGHrhay p@lﬁn&tami%buh@emeapuu ght absorbers.
They confain one or nore groups of the Formula 5 given
bel ow. 14 4881614v.|[0041] Benzotriazol es useful as
the highly concentrated additive in the present

. . I . it inth ¢
gverhnaberkdsaresa L 10 8ok Lk Bepganoe of
Pr esent,dddve i@ dr %‘4‘? é)s'n%ﬁﬂﬁ]ygnélgro%(ﬂ 'tik?nsghxfréger{taquae to%fll amount of

100- 200C. Benzotrlazo _ _
secveen A8, o B 8,10 4 oSSBT St o pray

bt “ar & not

C enzotriazol -2-yl)-4,6-bis(l . -nethyl-

polymer{lz_?dél%té\% ffaévt'lﬂ% la)‘ ATy ;}ol}j/m%r-ﬁqﬁg e ( tfngjm%_razllre between about 100°C
IZ¥§Q oxy; 5' - nmet hyl phenyl ) - 5- chl or obenzotri azole} ; {

andabog£ 'éSaQQﬂ -tert-butyl -2'-hydroxyphenyl)-5-chl or obenzo

triazohﬁ%ﬁm éLS—328) 15 4881614v. ‘
1 {2-(® 9otWe &5 ghots_Rrimary GarHpt pplypesis iressohin j; total amount of
{%-<2H—benzotriazo|-2-y| -4-&;
between aboyt K0 wg¢ Yosznd #Roup 8O g1t %{ﬁ@f] pelletized additive concentrate, each primary
. {2-(2H benzot xi azol e- 2-yl ) - 4- met hyl phenyl }; [0043]
carrier RYiymEL ¥ 4t pEmanefaaitigrpalymenhinglting clompentiurat below the primary
additive in the present invention should have a
polymermgrlmwgnpl@mgttemperahme;mlﬂgeindhe peliireCaddivive concentrate is processed at
preferably, hydroxybenzoates useful in the present
a temperatire dewenthaatbe prinsiry polynpatadlitive mbRingaegperfurtQt higher than, or
2000C. Hydroxybenzoates useful as the highly
equal to,dhe pamaracauieagdlymer endlting teenperstasnt i nvention
include, but are not limted to: {
2,4-di-tert-butyl phenyl
3,5-di-t-butyl -4-hydroxybenzoate}; [0044] Met al
7st earBteepelletikd| additivdeoktegithté SOBRGAL 62 hE |
in the present invention should have aéhg??Fﬁgq%%ﬁﬁﬁnmy:mﬂynmr
additives NarehehifidiRe® pheridlds, 2 PRbspHres e , . -
4881614V. 1st egr ates @efpul in ﬁfﬁg‘?’ggé%t hil(l{g\gklght i]a%}lmes’ triazines,
benzophéiﬁiﬁ@s,%eﬁﬁ&ﬁiaﬂ&e@,%yﬁ?oﬂyﬁeﬁib%ﬁers?&gfm%{al 30-£90C.  Metal
stearates useful” as the highly concentrated additive
in the present invention include, but are not limted
to calcium stearate, zinc stearate, nmagnesium
stearate, and lithium stegrate. [0045] The invention
4881614v.1al so conprises a nmethod for processing a pelletized
addi tive concentrate in a twin screw or nmulti screw
extruder. In one enbodi nent of this nmethod, the
pell etized additive concentrate is nmaintained during a
first stage or stages of the extruder at a tenperature
| ower than the primary carrier-polymer nelting
tenperature such that at |east one primary pol ynmer

N B L N | o 1



carrier resin. This leads to an efficient grinding and
m xi ng of the additives and polynmer in the solid state
WO pooRiogaieshear regions within the extruder at PCT/US2007/019835

interfaces such as between the extruder screw and die

wal | or in mxing sections containing kneadi ng bl ocks

or other m xing devices. Ih the follow ng zones of the

extruder, the tenperature of the conmponents is raised

above the nelting point of the primary carrier resin

and near or below the nelting point of at |east one of

the high concentration primary additive. Such an

g.ni ti Fhe PIRHALAD aBlRR el BeHtnirate dof icREmdisS RPKeEEAN tHeN primary carrier

the finished product. This can also elimnate the need
polymexgsloilre PoRJofefts! fE‘\S’le&k dflfsl% Slleﬁé,eﬂ'ﬂlﬁrﬁﬂyf%h@,Féth}l‘én'@-b%bylene copolymers,

ows for a fine persSion of "additives While

[ r :
cthylend WfhidiOfin Ol RS TRLAETeRE MOREERATLAL PobBRicpg By AL vinyl acetate
4881 I I 0 [ .rati
copolyriGieBihtens ~YRP fochol d8BShmfers; HOreFRHRMIA, BBotymers, copolymers,
bs, of 12 (Nova chenical s) was tunbl e bl ended
pdydegmn%“ﬁraggg% %oztgf AO 10 (lrganox 1010, Ci ba Specialty
Chem cals), 0.692 I bs of AG- 76 (Irganox 1076, C ba
Specialty Chem cals) and 2.764 | bs of AO 68 (Irgafos
68, Ciba Special .Chenm cals). This b was t hen
od + 5h8 balRerd wdiire ShiceBtite i & RnhgEfupptising one or more
.. extruder. The extruder was run with barre
additional, Rodymer, pdditives pEgsentin Jelftelegmennts pfi desy; thangghoyy, 20 wt. %, each
.. speed of 300. RPM usi ng a_hi gh-shear screw .
addltlor@s; ReIYgET 200KV heymng ahpdditionn! @obmmerradditiveg melting teppgrature of lower
exit of the extruder was 159 degrees Celsius - bel ow
than abeid OREE o highee thaarakeut 2005€- t he | rgafos 168, which is
approxi mately 185 degrees Cel sius. The extrudate had a
cl oudy/ m I ky white appearance indicating that the high
concentration additive (lrgafos 168) was still in the
30| i dThe grelletized: hddibxe condentrate off elaintdH dugheracaispriging one or more
formed under stable extrusion conditions and were
additiorzab oareidr polynous praseit iappotk kmeted of 1é¢s8tham ebouti Idmet. 86, dagh additional
1/8-inch pellets. 100 grans of pellets were placed
carrier poliymed haoingean iadditiovieh cafidr-pgbandromeRihghtemnpeiattfe below the primary
degrees Cel sius. The pellets were then renoved from
polymet-hédifive etk ®idpeysarel 0 cool to room tenperature for
24 hours. The resulting pellets were observed to be
dust free having a snooth outer surface. Exanple 2
[ 0053] A high concentration additive bl end was
PI.ePanehettld"@r bRstebthg @ WeletiAuoRRItive ddRebattr bt 1, the method
(Nova Chem cals) was tunble blended with 0.68 I bs of
-krganox 1010, 0.865 | bs of Irganox 1076 and 3. 455 | bs
cmnpnééglrgafos 168. This blend was then fed to a ZSK30
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. .Sl t d_of 300, RP [ .
pmef A58 o 590 Py SHHEFESE e 24 SEAD B0 et

meltin ggxturglat the exit of the extruder was 157 degrees
ECEPBP Y ™ The extrudate had a cloudy/m|ky white
appearance, fornmed into good stable strands and were
cut into approximately 1/8-inch by 1/8-inch pellets.
100 grans of pellets were placed into a convection
oven and aged for 24 hrs at 60 degrees Cel sius. The
pellets were then renoved %ron1the oven and allowed to

4881614vG00! tO roomtenperature Fbr 24 hours. The resul ting
pell ets were observed to be dust free having a snooth
outer surface. 20 4881 614v.| Exanple 3 [0054] A high
concentration additive blend was prepared using the
following steps. 4 | bs of GW 1224 (Nova cheni cal s) was
tunbl e bl ended with 0.816 | bs of Irganox 1010, 1.038
| bs of Lrganox 1076 and 4.146 | bs of Irgafos 168. This
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HPLG (Chentura). This blend was then fed to a ZSK30
(Coperion) co-rotating twin screw extruder. The
we@a0s088=10 was run with barrel tenperatures setPer/UW07/019835
degrees Cel sius and at a screw speed of 300 RPM using
a hi gh-shear screw configuration. The tenperature of
the m xture at the exit of the extruder was 203
degrees Cel sius. The extrudate had poor nelt strength
and it was not possible to pull a strand through a
2t er Abatethddoforpabtessing @ gelldiiredhridittle teiieatraeUsfodaim 1 in a twin
were then | owered 145 degrees Cel sius set points. The
screw of Afilli kéde extiudet] ahemdaddaohpiRaigat ure of 127 degrees
23 4881614V. 1Cel sius. Al other process conditions
remai pRdnthivend Q.- ﬁfEh@taﬁéﬂbf BegéLoBineak @S aSRhipdrati@ lower than a

I
snmooth. It was pulled through a water bath to be

primaryc@@igdpapsheP fldild featherdri@ 6 the HRnldPPEddricf pBiyatier whereby the at least

concentration additive blend was prepared using the
irh WRr 3GRTe afdiné BB1ak (Y Jrid | i i
one pritalty iyt Shifive sate BPIAL (Y. ofé‘?i(%?rnﬁglgglc?%&ggm substantially
as solidSReei alty Chemicals). This blend was then fed to a
ZSK30 (Coperion) co-rotating twin screw extruder. The
extru ' 3 t S .
gr?c? % % ;b[}%c}’]ggg g?xggérg e i Pl sgég%sﬁrgsthg%t hvgl%r%gy melting, or

degr ees SCrew Spee

. i gh- f ion. Th f
partal g o8k, B¢ R BT VA BB ooy “ule 202 ¢

degrees Celsius. The extrudate had very poor nelt
strength and it was very yellowi sh in color. The
rrel, te ratures were then |lowered 155 degrees, .
1 si ASTERIOAGF RICessig 2 nellfiiqdrRsidifys eRgFRIrgg 1 £laim 6, the method
.tenperature of 130 degrees Celsius. Al other process
COmPpIYYHdi ti ons renmmi ned the sane. The extrudate strand was
solid . and smpoth. It was pulled through a water bath )
Procpsing Hieepelletiged @dfidive Lowcentratg gk a) tegpeyatnreolgwer than the primary
appear ance. Exanple 11 [0062] A-high concentration
polymegadditivg analting tpropesatyre pul kighersthan, ethequad|te,othic myimary marrier-polymer
4.4 I bs of LF-0718 (Nova chem cals) was tunble bl ended
melting\ipmpengtwre) bs of HALS- 944 ( Chi massorb 944, Ciba
Specialty Chemcals). This blend was then fed to a
ZSK30 (Coperion) co-rotating twin screw extruder. The
extruder was run with barrel tenperatures set at 210
tiegr ees nethasi fig Erpcesaingaa pellatived priditival cA{¥enfridl afS¢laign 6 in a twin
a hi gh-shear screw configuration. The tenperature of
screw of hmltiserieur extmidet, ige ex¢thod@oniphiirgxt r uder was 202
degrees Cel sius. The extrudate had very poor nelt
st r engidintaining)\as aSfircQstage 8N staéodf Betextiudbyt, & te&Perahit® lower than a
barrel tenperatures were then | owered 125 degrees
primary(Rir§étisol§Rkr BRIt StemPReathiiR i thé PenRXY EMdRl Boly@tkravhereby the at least
tenperature of 114 degrees Cel sius. ‘AU ot her "process
one prifa@Rohd1yRRE ad &fRE: Rad thd6t RafEs T#}?m i
P solid gﬁ% snooth. It was pul Ing th%%%gggﬁm%l?g{eggg?%ﬂssubsmmauy
as solid! ghdoe cool ed and pelletized. 24 4881614V. 1\Wat is
claimed is: 1. A pelletized additive concentrate for a
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primary polyner-additive nelting tenperature between
about 1000C and about 200 OC, and at |east one primary
carrier polynmer present ig a total anmount of between
assislav@about 10 wt. % and about % wt. % of the pelletized
addi tive concentrate, the primary carrier polyner
having a primary carrier-polynmer nelting tenperature
bel ow the primary polyner-additive nelting
tenperature. 2. The pelletized additive concentrate of
claim1, wherein the primary polynmer additive is a
hi ndered phenol, a phosphite, a phosphonite, a




