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were coated with (net) Y35pAF-hGH. [55] Figure 13 -

Anti body response of hCGH nave (non-tg) (Panel A) and
woe@ngaoEed ¢ mce (Panel B) inmunized with (netpetrGsRoomoo1613

i nconpl ete Freund's adjuvant is shown. Plates were

coated with PEG (net) Y35pAF-hGH. [56] Figure 14 -

Ant i body response of hCGH nave (non-tg) (Panel A) and
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end of a polyner, and a 5 hydroxyl group of an
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Pyrococcusfuri osus, Pyrococcus horikoshii, Aeuropyrum
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enbodi nrents a manmal , and in other enbodinents a
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routi ne experinentation (e.g. 4a dose escal ati on

clinical trial). [143] The term "protected" refers to

the presence of a "protecting group"” or noiety that

prevents reaction of the chemcally reactive

functional group under certain reaction conditions.
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Al ternatively, a water soluble polyner having at |east

one active nucleophilic or electrophilic noiety
waeeengaes a reaction with a |inking agent thapPChas20am001613

acetylene at one term nus so that a coval ent bond is

formed between the PEG pol ynmer and the |inking agent

and the acetylene noietyis positioned at the term nus

of the polynmer. The use of hal ogen noieties, activated

| eavi ng group, nucl eophilic and electrophilic noieties

in the context of organic synthesis and the
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parsph ehd 8506 ¥ Ssso&lat@é $V1t(ﬂrstJr§éQ r'eéﬁof‘? Endﬁ)& AP ?&fa 483 6@; respectively.
r&t) . I ndeed V|rtua Y pt| es may
dd ’g% n gpe AEREFE TS w&er}twa Bedeviee 2y bmiesed with both a MSC as

novelmtamn\aTP)to@ Qtﬂﬂ@ﬂos@?tnﬁ AP 665 64HpRERbD
%ﬁZ The foll?iB Eﬁ?teln; |ncIudegghoseSeﬁcggﬂ§E§¢Oﬁw(kvwe
ge

Seof ey He® Prote TS ITENESEATOTIE &R #BMeC aritpign. If a new song is
( Bddat theRndexl rgmmmﬁ;ﬁg;egTHdwxéel 14{ g%ﬁ%'grgtgﬁc éc;lrw%??lveﬁ? adlged using an
enc
a%%mj‘%"ﬂ‘ the file ypuia éﬁ deeﬁ]htf)ﬁf’ﬂ? % Wi bappeated pegause the MSC
Blpmtqu d5¢s lﬂoi 4uppbP indek@R01 fil&. IVerRNGp&RE Bf th@m@ﬁgoﬂ hf e device is

R T s o
' plnﬁ’(}’éﬁﬂéﬁceﬂ Hoo egomgeauaatin mmnmrsa,tsuch éﬂﬂ@)lge reglon 160a. If this occurs,
t l&(eﬁl'm% QEI%E'LIJ(Q] &én;)rg)lﬁ)é 130 cF:tteec ltﬁ# vrr&e t&§ Etorfg realctn ?’% has occurred in

83’5M§Gm?ﬁ¥afl)mallnkodwnd e ingex flagcidse istsen M Ci | i ary

n@mnm r oRRE.Gr §afA 1 prbOBIIR) usdd b fQry fact
(LI F%, al pha i nt erfleron. %)g% a%lll&ﬁg egrsgauen Dar P tﬂen ge"‘ce 120

i fitefigient 8?? m% 4@4#@4’1?%? that dl@ﬁfégannentt@s foefmarddetl aut not indexed.
| the Elé\&éeOnZO GeRMRCHE Bevw B 0880 ﬁgitﬂ%&k};ﬂg bF,- ?r?c{e%d so that the MTP

> nqucg% crophage col ony stinu
f 8 %2 r° ge! %éﬁ) digisal gpppicsqontent mmm'ga fndex or
( 10CEF) Iramdbtica laﬁbeﬁt sfapdlinfedtidnGihén a hevl h%ltg'fmcié‘lﬁgsr 19@&9 onto the

t addi tional nenbers
L) b o BB b e sy
t m@g@msggnwlmfom znghtm’md O&le apiRb4hig gp&&ﬁi’g Ql:ijesltnﬁé); ish@ ufiddte the
S ar e conda n ertia ry
SHAGS B Lo N S0 e SER TR A LT o v
| #1RPYs @¢f amerbsceam theglevibbiag b heliirg updePdsl a0 oﬁbendmduauy
‘Sglﬁée)%%é&%%tcgﬁ%h lf,eglgsfj g%llldﬁel %%XP Egﬁgce)%eﬁéa%r storage section, only
niA index lf?raf%e 8li9rage seatiod mrbm@ti@ a@vmdﬁa&x flaghded be updated Thus a

d d en_the ext
O e BBk Bl RSB R s

supergene fam |y, non-natural lF§-encoded am no acids
may be incorporated into any nenbers of the GH
supergene famly using the present invention. Each
menber of this famly of proteins conprises a four
helical bundle. [183] Structures of a nunber of
cytoklnes |nclud|ng G-CSF (Zink et al. FEBS Lett.
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Wat son-Crick pairs, the nost noteworthy exanpl e of
which is the iso-Ciso-Gpair. See, e.g., Switzer et
w@bkeo7/10a4289) J. Am Chem Soc. 111:8322; and PPCT/US1007/001613

et al., (1990) Nature, 343:33; Kool, (2000) Curr.

Qpin. Chem Biol., 4:602. These bases in general

mspair to sone degree with natural bases and cannot

be enzymatically replicated, Kool and co-workers
denonstrat ed that hydrophobi c packing interactions

bet ween bases can replace hydrogen bonding to drive

t I’E’mé qrhﬂﬁtthgﬁe\@ée ctprﬁésr avai?.so?e tol§30hser ﬁ%@@@dxflﬁy (’flg?)% ect of the

Qi n. Chem Ki an_an

Aﬂ@‘é%“omaré?ﬁis ﬂﬁtreb\.p_:ldl of lt_kpggqataba%nd%ggf the dege mpmoryt The memory
denet ot HeURD Mad 1Rl difdt ReBRbhduR & ntf¥drP Guah s ﬁcthevolatlle or volatile
above requirenments, Schultz, Ronesberg and co-workers
hdlE"Syst emati cal |y synt hesi zed and studied a series

of[oomn atmrmbmbyahpe&@%%%&@& if the Qb6 Blopstabfk ndhh MTP
alrs

is fou st abl e, t han natyral base
R T PorPREb AR S ‘&?“EBNAOﬁ‘;ﬂ ki any other
f rcmgmam tomém&@ecdne phtial fillec Ipanﬂal\memwyydmhaﬁe@ulk of thﬁE)devme being

%’n?%&cglg} %16 user ufﬁgé \%gslfrb% éﬁratlon(oz (‘)TGB‘)Ar%F anA?.FF] Wmorr%@d file.
'ZIIQIS, B2 ﬁﬁ:serA IIBMaInGrL/Nlm the paoverg aml lollbaskrifaeiiabed Whose files are
t suff|C| ent for
?;51 8%13@{%%10%9 £ 0%3‘%%‘ e% et al., (2000)
J lom @@me 23pene n@ﬁlbiﬁmodm‘mthodﬁﬁﬁ emiphyég @péctast the current
ﬂmﬁ'tlgn TRh& ﬁ%@QOd Quhrhher écﬁzpétbﬁ%gé g&ﬁ A{nmgr?néevxce 120 of
ynmer ase been recentl y evo ?1 af 'can bhe
u§é@lrt3 é mfé/pbei rhasisaliheonppetsl, b lafusgratora hqshthauwppomnhar an MTP
7/&0@8&215%:{;1?ﬂst sreRcbE ofe %ﬁﬁ lé/g’l? £ M§@ ?rot@co@s ’Thlgﬁft%f the process 200,
nétraﬁffvm@*émaa? ber Plysselly Eapnoriad o et s 10 vifiesplysica
Wbfilection niEsuac@’é abs & dh@éld‘ed ltkp% 1bﬂhQ dinge \Q&Kiakt)suco%gﬁully connected to
S 2000) Chem Soc, 122:10
,Bé‘gﬁgig CS’%P%%PA%B £ 8bd ﬁ%“fb‘éﬂfj‘blﬁﬁ?ﬁ'f)ﬂ PEfime §ersms hap @assed (step 215). In

i Rhe Iembb(haielny tier dv@ana infti@l118¢ ¥t ahchGBAARSsuck &8 ﬂag at step 215 is set

jon.can take advantage of th
g&%perctate 1% CaeSﬁ{é‘?W BHaEyoRen ﬂf‘ tegp i"ﬁ’é’ﬁ%"f“’ﬁ i‘?ﬂ“ though the
t davis¢ atb oFtedk plvypaslyi cogneyesit Ehis peeferanc@and)ebeiesh fhet the device

ROARPORL A0 DI RO S B S5t S
| d@é’él s dgeenig that thgoreeflag sdel totinlicatge mechestul ilgst NP attempt, the
t rp?d'bégsaﬂng\%s an 0 E&{r%b{]to aI R@I‘ﬁ&?%%%%% hgg%ﬁegﬁioﬁo Itgrr{%ttely, if the

structure that serves as a cue
t GOHBpraswEreeted thanpnaicmpbivdnakesuMETR petasiohinitirtion is made (step

de@)SEFc@&mn%f dodft ¢AIRaldofRer e[x%i'r@l;uc'h %%e afn%aconf' urable clock
enbodi nents, the protein or E ypept i gl §

( GPU%G’F a lskbqﬁ:eﬁ%lrcgamchpﬁ COHE ﬁ]@,g@mﬁp@ﬂ@ pe the amount of time between

c ﬂBﬂ&@é&tﬁdeEﬁh&nt@f subR@s b DY BRiripRHOd, Sthﬁ Q@tﬁ’ degl o }QHSE gft@r which the
fhe nucleic_acid ngrlses at

o S iagel e 8 usbted 5 Setiustop NGB PobiBhen e g diischment evert.
! mf“ata‘l'ﬂ”&m@ﬂir%d Wune@ANI1S: a Gecilie @&nfik@4ble§ BhRBLT successful

e i V. el ector , eaqdans, at |east six
8 nne %?nsé%l onghl; rl}%égs{nai e‘?)’etrli‘egaléet:l‘btﬂ‘eréélﬂﬁ’rl?gr ofgonnections are
| erasle, th¢ gﬁmlcesfalné)@tdmectad)m&mpathelh@ﬁ;indﬁitﬁm’ls‘elbﬁf&;er Assuming an

ons 21
Cgﬂfﬁ' frlﬁoﬁns Rhd é‘r{g{e,? zérS goflél) %oenél rg IS S C?Sﬁ%ué ESZEQ f%sa,rfhﬁ guccess flag
mﬁtsag@rrme@ arsmﬁtghmmq(saswnknmnmowamubfan o4 TP Bﬁhyatlble host (step
S I r clude,. for
o e B o el oo s o o Stion Suncas
i ncorporation of an unnatural - éﬁlno acid. For exanpl e,
a nucleic acid for a protein of interest is
mut ageni zed to i nclude one or nore sel ector codon,
provi ding for the incorporation of one or nore
unnatural am no acids. The invention includes any such
varlant |nclud|ng but not I|n1ted to nutant,

o s o s o o, . o o . N L o,



into a non-natural am no acid polypeptide. [240] In
addi tion to nonocarbonyl structures, the non-natura
wa@npioao@ed ds descri bed herein may include groupsT/E82007/001613

as di carbonyl, dicarbonyl |ike, masked dicarbonyl and
protected dicarbonyl groups. [241] For exanple, the
foll ow ng am no acids having the structure of Formul a
(XI') are included: wherein Ais optional, and when
present is |ower alkylene, substituted |ower alkyl ene,

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

| Od%@érnlﬁh lﬁﬁ@\)él H&Fbe ﬁ%)ﬁéd N@ttegle o rfla 1¥&fé‘¥ﬂ(€§{}8 see if it was set (step

a ene, ower et er oal I ene, stitut
&%P ﬁ%thﬁwct?ﬁélagwwé?t (v fioe s @é}CRS‘?F &sea prayinys MY eqssion

| oot tRANRdrO & tk¥di® BBrap@ lith Yhfoh HY RS dekM E)?(g)erly indexed. If the
ar | ene, heteroarylene gstltuted het er oaryl éne

| Rds Hagris detecipd 8¢ Fim 'éloft%%éfty%ﬁé indg &9 YeppiEsdeand dhe index flag is

S Ltbéa‘i‘éd (@fe@@G@f &y b@Rctida as an QPEF @RAde caR BitbnMa8Hade (step 275). The
(ﬁnt IS a I nker selected fromthe rou conS|st|ng
ofmt §Yieh

RRIPRgF B2y dispsraitio P oPpRRIP 41" BN theglgaice is
al d(smyxheenﬁ the phedekd tetiefk to awerfoathk awlceﬂleacnbxowp 210).

hgb?{‘ﬁ 1# enrgunne rto ?@%?e{sg%@]ﬂt Sf e\ﬁgrpé,ﬁgtheera?tg@py to mmate the MTP
$r¢étad:ddy$ Briauaresyfils tHeh ah edemaptiay the rms):c prot&(o@)slﬁnadw%ﬁ 2K5). In one

|
al%kgﬁﬂcgl a)sﬁ)Jct §&816)§(Vg}xl(§f 8} a(ttgfrﬁ%t f())raﬁ gllil a erga&bv&pr?tafcg goay invoke an
a|ep@yqlzéwg)of a disgp)ection li§yved by kybme’a@r I8thi stitidtishettempt to connect
| osti Ssfu &l rdm
alvi%/ﬂ azl:}g[;rp host %%ﬁ& i 1(&'5) 24&%&%&?@&% S%{Q%c% ﬁ Vicedo embers the
s U5 EyoeersBl Pegtegal etntéahzatlorc@mm;c? prot@RileRimectian (sepee). Finally,
0 rthéﬂthqﬁbtbéﬁﬁﬂuﬁbi@d ﬁﬁ%ﬁe_ medlb'ét&ag%wé@%%ﬁ%fe&‘?{smg the MSC

substi tuted al | ene)

- Fpogebiey Rr(’ft’td?me (SN(PQQSL‘(T )/ N(Cﬁla)ﬂorang(qlzlq\esb@) supports the operations

k ﬁle B'c awa S ect 1 oOwWEe wailti T
NE Bie)MSCpNBeo1 b wﬁ(;l\glc\iz c&jrarl)né(;t %%%1‘(2 }l}Nl%ﬁﬁfoll cBby aiting fo

mﬁé?%)nﬁ%wnﬁte&lq)ndependentIy H, alkyl, or

S e t Iﬂtﬁﬂm&ﬂlk)étoraég deSicklis sﬁb&hﬁhent@%’tﬁ&}{eﬁ Y& %Wd‘&éwce, the process
stltuted cycl oal

k IS o tional
S50 Bl e Seicie B puthly el Breieuiosatrsbenegh wapd be made (step
r é$®)t;1 andaiftii Mt amcéhs vl §/ ek e A8 MST c&ﬁteyﬁﬁtpdsfégtﬂl gPwhé@Bhe storage

pl‘ O 1%% g'gulgrh?illt%tﬁac:%g?é’c\%(e)ﬂ VP t&ﬁl?eﬁbc}ss%}dgr %' &I@g é)g%st%n‘g)é TtS:rlmtlahzatlon

pgbxngt@cbrewtth the. M[3242§>tob01 hastdiCt would bt Becckalfill and g aehed200 enters

a@}{e%e Igggb %]gd bhe, Stfgture of Fornula (XI1) are

inclu I's optional, and when present is a |inker

s#1026} cif the Wtalﬁéorggmdqyw@wmbsqcnumglwdonhm toa Hogt @pporting MTP

SURS! thk WEFitle WOWRY ¥

suglgt ituted | o%rengér%ecJ rct’y e‘?%céll & aﬂgj ‘E?F Xégs BAHOL AT would check
sthsstreest Bes- Sinmert m@%qemmsbrt@d an(MSC S@cesd asyluexas; connection

S pRasddot, lﬂﬁeﬁ&o@és@Wdﬁﬁﬁ}averse gr'(orrs st§> 18 t@ét %%5 gﬁd an 12\/[SC ?rotocol

substJtu alk ﬁg) - wher e
3MiTagERMlY RIS LoV ves beerrt e devies meﬁesed o agMJE gnly host, the

- ¥[S0 at(e&iﬂf WoRREfaMI(stSp DS6)] The R8s Hikh %ﬁﬁﬂres if] g\’% the present session,

ﬁ&@r? a?ig%é@ R& %6?{) $ ?Pg&c’ ) B e(z%{al 5 5@?{3)% is mstanlc\:le(z thgre was no
C(n@)ziN(lRMTP ateeBIEN( 5> (1ad ﬂ@!de@:ﬂﬁax@fs@ fosit dtépUZﬁCto step 220 where an

M Bt u%jg 3/1% rq(t%cr% S madca?&n‘) %féegﬁ F(gwgct&n (step 225), the success

Sﬂt&lts isetup enﬁlwt«kyrll M‘TIEB succesHlsBRanCéubséduent coh A dEda % 2 host will be first

gv«g ﬁaq)lug?&)oymﬂplm R'E)(‘%)ﬁ_ %&;ﬁe@ d\l gg%a%? % N§uccessfu1 MTP

C(R')2 N=N-, and -C(R >2-N( R 2- N(R) where each R
S independently H, al kyl, or substituted alkyl; Ris
H, al kyl, substituted al kyl, cycl oal kyl, or
substituted cycloal kyl; R is optional, and when
present, is H, an am no protecting group, resin, amno
aci d, polypeptide, or polynucleotlde and R |s

o e T L



wherein nis 0-10; R is an alkyl, aryl, substituted
al kyl, or substituted aryl or not present; Xis O N,

w®@2@r/1m3e4 present; mis 0-10; Y = C(O or not PCEESINT001613

Ris H an amno acid, a polypeptide, or an am no
term nus nodification group, and R3 is H an am no
acid, a polypeptide, or a carboxy term nus

nodi fication group. In sone enbodinments, nis 1, R is
phenyl, Xis O mis 1, and Y is present. In sone
enbodi nents, nis 2, Rand X are not present, mis O,

anﬂlit}élibﬁtidﬁofhe R RXE 'g is {eth@lsuﬁfQéﬁ? Q¥ e Qﬂ&&ia@h@gat i '@e index is
avai | am no

aci ds. can 6‘18[:, ared from readi
e SIS PG Hreoy Hibe Sk phiod @iop Y Shai o)
Semozel gGoinlylba&lator segCxs 5aRHerBan BISMBonndctida dterlpt kailed, if the MTP

858
n'?"ﬁg‘%ﬁﬁw%sdﬂ?‘é{f’?ﬁ grﬁnﬂ ga‘%?& ‘gepmgﬁﬁéﬁogg%d%ieéﬁl?% thejuedia storage
( addvivedxijgdao tephineet 6&!1)@)70) IaiveeibReim M5O @bedolf dr@th MTP and thus

natural sources e Sci. 60: 1635-1641

( 1507y°es % YT aanr(r’lhr?%e)?)?mtegh?%%ﬁ’#dghm no acids can be

pr BP28le dThymethed 800 dhdiratay the Slickibllity 6f thb preacit invantidz. iGRe a device
a I C . QuUPS 0 he uni gue.react.i

o e TR AR oo oBE R RReanafiols e Rl aBey Fi recomnbored toa
exhast rEFppiEdehsd thﬁt@amb Iseccswlﬁé@tcptvce)l riuﬁtioWe\@a,tthe) stotfge media device is
pol H@ d |

0 AL %?df?o%ﬂ%g?{sgﬁg qua%r?% pgélh St ﬁ{':sy e§ tlr(e yprg%colcthat was last

g e?\’é?%ﬁff“g agd Highat fm&sxvﬁxecstqz@dmw trignithe |alle'n¢th @notoed]. If both protocols

cofafll thk PR -delide RAALS §éﬂb§équem5&nh%oﬁzA&§rﬁE%y} t!ﬁg media storage
al kyne functiona roups are Inert towa
c HEEViFS T3y, ks conpe pdesiorhieh erportemrfithal Hopratsceds the MSC

f optogbcbI amibd h'és@tﬂal’sx%ﬁizﬂi biftdr Bf?)'tdéléf-‘ Q‘thb d6%ice VAGRe IH{OQU&J Bbm one host
into cI ose (ﬁr oximty, however, the "spring-|loaded

NP GPEER 2045 Ao M ehear IS CgRTSapE hedh P EApRp TS the protocols
t hﬁyt efr@ﬂﬁ;ipoﬂ:&i E}thle\de{/ﬁte anthe@blic€ is@REd o M RISAUESARNand subsequently

é ?add reacti on to generate the
Flg %‘}%‘ﬁg (h@n VA N-H ars%ﬁomglcdndexeﬁp%r i3 condycteg so that full MTP
Scpremcel fﬁﬁ):‘lloﬁﬁlcﬂty?nz(ym&}:d evbAnougdigifl catltent as ﬁmvnloaded using an
Ctﬁg:rcn o125, 3192-3193 (2003); Chin, J . W, et al,

em Soc. 124:9026-9027 (2002). [281] Because
t H@02Ri Sipene enbbdiaddi 61 the investixn, 8 hoftwolipater \'phay support either an

S84 YA AR, U SRR o 88 Bginconprcion

Tr‘b‘;‘h an BSC\enly ho@.1the storagg @6ﬁ€dwiﬂ9 rerhitiisgelmt sitcesdful connection and
1 a3w R mB: &6h s

g edf Bt N G%PP%I%% W%Iﬁuc eogxn r?edd éNatbrage tevice were
S d’6’§’t“?°lt tp GrhOSGt ﬁ#EpWﬁEE)P@% MEEE and MIT. Hmnton@lt the M $§ protocol would be

enaased ddonRe BSOS HRRA 02288, rgrl‘lqon embodiment the MTP protocol
al %‘3‘3 cont ai ni n side chains permts the resulta

pol ?F‘EFé%Pt?‘ba aRsRflofarméncd apeber aferyntaif thilast success flag were set

pas ItﬁyIMSIC Ofhd dbRnDEUMATEY MRkl Youdil q@cﬂ%da eIk 8r i@?ﬂa@ ‘be a counter
I‘ﬂé)ﬁ% | on reaction involving azide or
a

‘"@6 it BIAPRGT Hoey Progrsdiresterge fevicearas coameniad g host computer.

r ((dncksem&inatatb’rﬁ flagslenr repiee uiy &8 Mibidde@ 1S tHYoh 8! logic 170. For
|nclud| but limted to, I'n

t he‘lﬂ%lg if %}e suc%egf gf’é/fvﬁ? s; HB or 3p Ofoqoha‘feﬁ@t then, after every
p@@b%lmﬁ nambedefabsigmede (¥ g. tiate srefduCddngedddnt o a Fl&:t), the storage

Ot ity Rl TR S5 00 o8 e e dvi

Té¢ h@@me@pwdly ebmpétjbld wittlg. adChesed MR BdfotoBafiaccommodate the
(2002); Rostovtsev, et al, Angew. Chem Int. Ed.

41: 2596- 2599 (2002). Exenplary reduci ng agents

i nclude, including but not |iw&ed to, ascorbate,

netal lic copper, quinine, hydroquinone, vitamn K

gl ut at hi one, cysteine, Fe2+, Co2+, and an applied

el ectric potential.[282] In sone cases, where a

Hui sgen [3+2] cycl oaddition reaction between an azide

and an alkyne |s deS|red the polypeptlde conprlses a



acids are thus regarded as containi ng reconbi nant
O RS. In one aspect, the concentration of the

wa@edogavi4an (and/ or screening) agent is varied. PCTYUSTNB001613
aspects the first and second organi sns are different.
Thus, the first and/or second organi smoptionally
conprises: a prokaryote, a eukaryote, a mammal, an
Escherichia coli, a fungi, a yeast, an
archaebacterium a eubacterium a plant, an insect, a
protist, etc. In other enbodi nents, the screening
MBI EI6iLiGOINRY the QSer %ffﬂeléﬂfr Rice Bﬁgﬂt%ﬂhﬁb@ﬁﬁl@ [evice to an MTP or MSC
scr eeni marker. or an affinity based screening
wéPHEP“?g P9§- 1 n ‘anot her enbodi ment, screening or

saheat bﬁhgocﬁmﬁ:ﬁ{ dfl ext@edadt préu&ednhrréutcemt»@ulm@g el sviedeys flag to the

se| ecti for, activ tlona mut ant Ss
e R TR iR EbS Gt ER e PR R gppnt would
t leémplysiveiride theduecdss Aag stdyse (i prefentd MUIRCprocal as the initial attempt
nzgg&kwe sel ection or screening narker, wherein the

ative selection or screening marker conprises at
| 48630] on‘elﬂmgh dtecﬂubmodoatte(r hachagdidegribed inrlanguagerspeeific to structural
t Fea eE Q /Sr E&Jm%@ﬂ %cts s fsl tH ﬂ!; Glgdepé{go&?\gﬁ thé g%bt) gcq r&a‘&er defined in
a ri bonucl ease ene, risin
s dheennsndedodons is laﬁdle@dtﬁearpbbmltecﬂ toetbe snﬁelf(cdp?etu@n at htys described
My ) RS, ih@tsﬁec@f Phebiuddsiahy 20F a&ehibsy a%fov@al%%qé?:wgﬁoas example

organism and identifying cells that survive or show a
s peEns eidmptamsafipgfecddPense in a first medi um not
suppl enented with the nonnaturally encoded am no acid,

but fail to survive or show a specific screening
r dSYSTIRary Gompudrg Revisedi um suppl emented with the

n t 0 acid b r ov,

SO, 8 B BRE R AR Y BV M e

r ei@mnnanf hostREMpwiee stetalbletfnemaarfabmgsctltmherrredxacstdwageadetvme While
aCI nér?l ﬁﬂﬁcgéegg% tn%; 1stc{%gcrgot%9 ibglggv;"{h?nxg %g@ ne s?n(ﬁ?e %roaesgor example,

c Gap Ptﬂé?eémﬁmﬁlﬂf thWSb‘FOmmﬁ@ vgig meltiple mw@ﬂmss m&y bh implemented with
emlc&%&ﬁq%qwcep 1Y aSAichNEly %ew&mwuﬁaspésbuny and

| east one se t or codon conprises two or nor

sdngrelen.codons, and wherein the first and second

Or[@eaY| SM ar &vilh e Rt ﬁra%m:é 410y regermsryrkg Stetnl (01 me&]&tl gan

each organismis optlona i ncludin ut not limte
t §Xagp %Wgr g l&gkggmaé pug)opﬁaq.ﬁmutmaﬁev:ce in the form of a

E&Gh@ﬁﬂeﬁ Hstent B’lO Ccﬁmlﬁdﬁéﬁts of BoiSast syst@ﬁh ﬁb@ﬁﬁ’}e*ﬁé‘lﬁﬂ@ TbuBare not
an i nsect, R otlI st,

h Pe%gt er ra g th et )
AMTBE S e 3%86%18 B . A ARG B ndgariiva Gus 321 that couples
S e’he‘ms' S@“emoh%nmﬂmhﬂﬁ@ the gyiskeantienesse tllih-ﬂ;ﬁrﬁaéi;emg QAR 320. The

\Ségétg bis ?]}){ méggv\ﬁn ote acxsz’«%rﬁ nec?eéﬁ% %‘8’(’&%‘%88? 2.\dmg a memory bus or
O rerEITA bbxychdbmmemeheral Huispdesoen bususidg amyredacaritty of bus

S%fc%?t@ét&‘x% marker or an affinity based screening
marker. 1R the embodi ments herei n, the screenings
af¥)33 sel eSompaisr systenoA ) typicaly Inglidesavarity ofcamipitidrgeadable

S AR A MGl 04aaB R B5Hd Ok &ta'h& ROSRGK mé %él]at L BMBcessed by
enbodi nent, the methods for producing east

r CEFRBERSYSterh3 troddnerdesirooendasile {’YF@Wanlﬁtlhémﬁ% ‘Temovable and non-
( @ritablaRediar Eg Qay 6P E@eﬁl'lFsﬁ@ ‘anfl ‘EQ)t relh %ﬁ\ﬂﬁ' r8ddable media may

| east .one reconbi nant e gener at | ng second
5 SPMBHSEORPUISE Storagsanida Hsk comERniGhEPR etiag mnm@ Sterage media
| Qﬁ:&lde@ IO&]aflE%Hﬁbﬂ@ﬁnl&&ﬁov@%ndﬁ{ﬂ-r&ﬁ@%ﬁé M6dig iBPRmented in any

% é%ul a nmuta i S obtained that
GALELERROIRRY ﬁfﬁ?ﬁt&? %ﬂ%%%ﬁf‘.sm 3 comPHiza LAkl instructions,
the OtRNA Optionally, steps-Pd)-(f) are repeated,
including but not limted to, at |east about two
tinmes. In one aspect, the second set of nutated O RS
derived fromat |east one reconbi nant O RS can be
generated by mutagenesis,including but not limted to,
random rrut agene3| S, sSite- speC| f| Cc nut agenesi s,

Y L o Y T . r F ~Aa 11 —



i nvention provides a hornone conposition that includes

a GH e.g., h&H linked via an oxine bond to at |east
wWor@7ReE24 e. g., a |linear PEG where the GH e.PBCT/URIBBIT/001613

conprises the am no acid sequence of SEQ ID NO 2 of

U S. Patent Publication No. US 2005/0170404, and where

the GH e.g., hGH contains at |east one

non- nat ural | y-encoded am no acid that is a

par aacet yl phenyl al ani ne substituted at one or nore

positions including, but not limted to, positions

C@ltd ﬁﬁﬁ:@lﬁgsl Bebgkfn mtfdnled &y othd dathl, CobfiRiter bBageldedid Ble@des, but is

I D NO or_the correspondi 0
o i 15 Tk e BT NE, AR SR o SFRAR, piecicany
2BR5{1M FRABHM matla ReshenBNMadory§BEBR OMieflasiveernpyror other memory

ptreg}\llrllo %ﬁo&%%&@lg%#gg? ﬁzﬁgi\hgﬂrﬂo L EégRt ?gﬁga& dggl-ﬁeewntable

P&@RW)gdxgxtﬂ dcrﬁﬁbrdx%@\fm or ethtihuptic disk goragh @4gnetic cassettes,

rises the a 29k oth
B i PR ot SR P SR e e a2
t hﬁdi@l‘ﬂ; which can hé&hbed oo staiertbe desitk@ iformatien and which can accessed by
non- n tur@ | ysigncoded amino acid that is a
com cr S
par a cetgfp enylalanlne substituted at one or nore
pEe3#] ons | Tt exstemymemary F6tinglpdascamPriST SEFEF edhign the form of
C 9515&1%@19%& H&m\;o@atllg’élem%%n sul-ﬂfgs read enl %E,Q) R@M)%ﬂp rand random

he correspondi ng am no "aci ds of SE

Unesrarent (BT 51 | b RGPS IS ST ReT éi%)iﬁljoﬁg cBiffine the basi
erRRsEOBAL folp td ¥RarisibY SitbintifioR betwied Bleetie Rxﬁﬂlli’tﬁcomputer system 310,

conmposition that {ncludes a ked,,vi a
s, b bt P Ao BB
WRgd/Br prBErateHnoulds thatietlib btk Bagcdshidleatiand oapiesently being operated

f. SE =]
igg %%%%g.‘@g%l}g)li N '\gg/a\ﬁgy \)Ar,{]eé(lauélsleh an adtd_?t tllml%ﬁgon,ﬁfadé‘lrg 4 illustrates
c @ﬁ&a‘mﬁ@ sy’%terrl BHE pglivatioropropatns 345, dtb!@re:m_ggdre dnaiasd36, and program

aci d > i s a paraacetyl phenyl al ani ne substituted at
0825 ror e positions including, but not limted to,

pQ&OISI] ons cQahe esppuei sygtetnol 1036y QL) ingldde ot;bg]z]rerrm@ble/non-removable,
t ﬁ/gla&l r/no%QIXIa%P nc%'rnn %Eer(g{&ra Q%{ %Qaf \%%}T?(%Egmlpi% A}@ Fggtﬁ’é 3 illustrates

orrespon
u. a&ard:aslednvﬂadl uhetapalcbrfrqquor W}steg msmfmwzie qqnvgle‘ﬁlé magnetlc

€ l;[pe%gjz’l R etl(%(lj]i@k HH\‘/@%I' that rpa[dg\ﬁlo%&‘ @rltlg@fd'@fb%lovable nonvolatile
05|t| I ncludes a i nked via

o asweidisloAR. uad an Opfefakélsléﬁlévqfé% tg@t f@ads fpm} prEHfes fpyemovable,

WhehGothdle oﬁﬂzal Qistt-356 th £ONODIKES!, DR ENDVD), 3€ bler optical media.
seqguence o D

SEQ | . Pat ent Publlcatlo
N(pthggeg@@g}qlgg%movagﬁdv%g?/gortwéat@onépuéer st 9IegS medla that can be
CQRL®@inNEe SterhRa§iopefa€ing &Bnll’cbafnldﬁt&hd:lydéi‘ baode dodlirminal tacindgnetic tape

that is ar a- acet yl phen e.su e
oratgles Bt BRY 198 QaTg B e Rt A afopgard sohSate raM,
Pasiid 5RROBL, aad fenikenThdé bard 3Bk dBive 3FUis tgﬂpalmpnam@ to the system
or a onbi,nation th f r

B0 B AR Bl LB RECRR e b o
Pailfkrﬁrwﬁlﬂﬂl |a0ébp0¢a1 Nisk diige 23508¢ @bm”fmlmonnqqt@dﬁﬂxe system bus 321 by a
enrtgr%gva{ﬁéq }n% ohh%térﬂ\\é? régétpz{é 1&%&‘4&% @tﬁ%@ Emgtlons to system bus 321
conpositi on“& at , l'inked via
arindndeesdyiph thterfroa cojregtion fiﬁ?ewfpéam@ldgs pogeranddate cpprgetion
Wnerg.&h§a g_lléal %tgrfacel?.i%c@ 95 Fx 2B plel BLseA] SmdGidds 357 include a

sequence 0 U. S. Patent Publication

Nofite wise X698/ Dl 7ptioal, 1%@c%gygnﬁlﬁ%of(§epalénr§r acenczgquces include flash
contains at | east one non-naturally-encoded am no acid

that is a para-acetyl phenyl al ani ne substituted at one

or nore positions including, bd@-hot limted to,

positions corresponding to: 35, 92, 143, 145, or any

conmbi nation thereof, fromSEQ ID NO 2 or the

correspondi ng am no acids of SEQID NO 1 or 3 of U S
Patent Publication No. US 2005/0170404. In sone

enbodlnents the |nvent|on prOV|des a hornone

o " 1. i o e




WD 92/16619; WD 92/02628; WD 92/01801; WD 90/ 14428; WD

90/ 10078; WD 90/02566; WD 90/ 02186; WO 90/ 01556; WO
w@%001083 WO 89/01037; WD 88/07082, whi ch ar ePCT/US2007/001613

i ncorporated by reference herein. [375] Vectors that

are useful in baculovirus/insect cell expression

systens are known in the art and include, for exanple,

i nsect expression and transfer vectors derived from

t he bacul ovi rus Aut ographacalifornica nucl ear

pol yhedrosis virus (AcNPV), which is a

heleRbHHSRES IDHia dMhideR! an gx :ﬂ% eered%t/%es sutha@kcanners and

expressi on vectors derive P IS sy Stem usuaF’cf

us@“ﬁ‘ﬂ’éﬂt’@mdéﬁ‘@e%n ral pol yhedr| n gene pronoter to dr| ve

exppe§si on thehﬁiv%;

O v T A D RO SR B O E e djpoussed above ang

L AEpritdRy m%@fm%"z?mgf[ ofemppicr sradelye insguetidnagdathmructures,

f ofrep@m Hediged ﬂﬁ%tﬁé?%a@%%@&érﬁﬁe&%&@ﬁejwt rfx‘i"Flgure 3, for example,

P G R SR L E—

t rMSCﬂhBIQirbgﬁrd ﬁbdﬂléh’ﬂél@ﬁhcﬁ;ﬁﬂgl@ﬂ(&m 7e Nt iaatee components can
t ermedi ate {ranspl acenent

Coeﬁtgxn%ectgl E%I‘P. Vggtt opqrﬁlilr@(% my344, application programs 345,
t rcah@mrmmmdum BSSI anﬂtpeog’idirﬁ defat3an. mpbﬁhﬁg B}%@:nh B41ﬁ application

Y T RO, NG
s uBinbgss P@a&:ﬁoeﬂuﬂrateﬁet stegphingonmydhky afkalifferant'@plek.C Atusemay enter
S¥
. uﬁ%%gﬁngg Exlé‘)kgmﬁ#rgl%\/ﬂé{] %rt](:) {rllléa cgrrl? Site pn_?}is[é 3L ?AI(‘)Orl]lgh mﬁ,ué devices such as a
s gerbeard 63 3nd naiwting) deiee 36 hewpmoomiaiefertedao poh yoaek, imckball or touch
p Madeny it a8visdsGRs!
588 s r?Ju i sQH&rsgé\gl‘rl)l rg%{ 1&10@&@'&1 n@?h%eiq%% n&ame pad,
ﬁi?}ht‘fq%ﬁ’é sa?falearqrgwﬂr f T.heq@ and atheo mphitdeviges et dfen cameboted to the
p reeReRid @it 320 through |a'use1{u§7uz Int&acR 360 MR Y %ué]%& & the system bus

23%'&1:\}; er vizctor for introducing forelign gene

Yt gray ke sonneciadi iy Athes dpterfzes pd us Wme% @ucﬂﬂhi@s@amﬂlel port,

S |gahie ploﬂ ok h@nbetsal M\iﬁbl@'(@gB?’ e MhodRS BIQH olHaF Uﬁg IR Bisplay device is
foaq ters the polyhedrin st ar t

PRI AT B A0 44 P HoTHs BUFDELS vEleBAWPAtRco 190, which
C Immyl ingurs chmnﬁlﬁldamtkpaxﬂé@meﬁ‘dﬂﬁ(hbﬁs%mvfrﬁ Qma&hﬁoﬁgrrﬁomtor 391,

S 1989
e B g b PP LtP B ecpspealers 397
PBhdieBetev3 B Whickisay pBioneBasHhsdigh B%htﬁ&ﬁpet@ﬁbﬂdﬁﬁ@a@ﬁcg’ws

I
) 2000 Gl 5 e S e e

v ERYIENMERHUSIRG logicplronbertioheto analor genorepcas ezomputers such as a remote

CRoip@BsRC e ALR B th

intr gg{:c%:ng het er ol ogogg{&§§§dm f%ét E%Iéneaéf? e lﬁ éewﬁr’ a router, a

t REWGHER T A/Peen deVirs efotharcommenmetwork hedaand tySecally includes many or

SeIVERS e ANnEMeItibed BEAR AR O A Ry 1%4%1'5

STATI ON_BULLETIN NO. 1555 (1987) . Smth SFBL’ lﬂ“’“gh only a
CEeonktteyase daessyslthas Peepi Ipsiratest in gpﬂ}xrggrfﬁp(lgglcal connections

VEROLEGY Kide8 S)mam@e BlocalRéa RAGR! EAN) Re i 5&?5 %aeoa{}e&ﬁéiwork
rrn gene,

ST T SIS A A

cam camgwnblecs imtlenzesy efficés, eitePris NI BdInPuled nBMIIRE Gft@fets and the
| fhQudche desired bacul ovirus gene. See Mller et al.

Bl OESSAYS (1989) 11(4):91 . [379] Transfection may be
ati938ipl i sheWhby uwldenummnamamg Setronineli] B2 odMPuMPFRtem 310 is

N@
3&@%@3}1%%@%%?% %Vd)i m&& ?ace ﬁg?%éqr 98 V‘}%en used in a

| i posonmes may be used to trangfiect the |nsect cells
wi th the reconbi nant expression vector and the

bacul ovirus. See, e.g., Liebman et al., Bi OTECHN QUES
(1999) 26(1):36; Gaves et al., BIOCHEM STRY (1998)
37:6050; Normura et al., J. BIO.. CHEM (1998) 273(22):
13570; Schm dt et al., PROTEI N EXPRESSI (]\I AND

NI IS F1 72 A1 /7~A 1 7 A /O A PN NN ~ £ r o, AR IA ™1 IFNr—




such as CM SEPHARCSE (r) Fast Flow (Amersham
Bi osci ences, Piscataway, NJ). Anion or cation exchange
wa@ edoarmndehr omat ogr aphy may be performed on t hePCT/US2007/001613
pol ypepti de at any stage of the purification process
to isolate substantially purified polypeptide. The
cati on exchange chromat ography step may be perforned
usi ng any suitable cation exchange nmatrix. Usef ul
cati on exchange matrices include, but are not limted
to, fibrous, porous, non-porous, mcrogranular,

beaden, ne&f/oxﬁ{r{g?eﬁvﬂrdm%k@x@, RS It &G REN30 Fifﬁllédu& includes a modem 372
mat er j, al s. aﬁhlon exchange nmatri x naterials

i n&F BE mB‘tﬂS %’Freét thipg ?ﬁ“l“ék!i"‘?%mné BYFiroWéN dfhsugieas the Internet.
d emhé &mdemdi 72p@tith aiag be @ﬂbﬂl‘dl dt¥ekteri®] St B RBectdd ol thdsystem bus

or.co of the f or egai ng
Pazdf vikihe uSF iU BRRNAR 168 huf PHetranpinis RSy ibh getvorked
c alen*omrm)emh ingpeam intoclhiled ideygjctsdl famgrea@ thewofpuakys@in 310, or portions

e S ation exchange

o R, v b BBl FEIRG $iree e, L vEuptmrgmptc, and nos
of liiitatiomFigire 3 pﬂbisyrpieptandﬁe ap;ﬁlbataam/]ﬂrdgiamhﬁ 8B BgRsidih memory
ca h lon i zat i
f ug%\?%‘%ﬁfﬁo QPQIﬁ{ §eFaC§J|}9éwa\£§f tihatlmg netw nPe i %‘toﬁxféhad% ermplary and

9th|eb§1éartsh& pgteblwhmg atd@mrwmlmlopsllmmcmb@ torpﬂrhté's mfay be used.
pH u r
B e P The VoS R S i SXERANAR) S LT e f ognestion wit
suhteprisyIsofrgme or n@hqﬁwpm@nrfam atith a(CS)nbucamoa of batbt Fiyds, the methods

( Sk)a apﬁ&h%ﬂt%n@é?ﬁﬂaﬁr}g%eﬂﬁh Ekﬁ&cm Q[%o S ﬁﬁa&%? gnay take the form of
cation eﬁ(mpan ger, preferably having a polypept

bi mﬂgw e Ly glélslaufctlabﬁﬁpbzdgd tnbtaag}blﬂm@il@ such as floppy diskettes, CD-
Al Ren\nbahlax\deirw,es foh 8ny b th&NBachel @AM edih, %%ém when the

ol ti H range of about 2.510
p %Eg% Lﬁl)f‘xg%ifg ¥ gﬁﬁcgltq%yrq yaqw Blg:ha'18§tcp§m)gter the machine
Cabd:oomeel(ﬁhﬁjTaWs foaypiabgeing pRliyeends.de bi nding pH of

the cation exchange matrix

A ternativel ! . .
or oyt © SRF B i PrESC N GERD B3 bRB AR o Hysomgeetion with the
p OPlefﬁelpﬁ ieddoliieaisng tipH ariangfigats, aiow beﬁuﬁefsﬁboﬂb@dﬂothet SImﬂar

T xchan I e a strong cation -
e O e R T
r a?rg@%melaﬁgtﬂl?ergﬁmlrlEdhtam fut@ion. of Alet Iﬁémt inV&ltLb.n Wwik®ut deviating
st t e bi n
" H&?%%Bgﬁoﬁu?ﬂemg qgﬁgﬁg‘@yenr 31%e% tEfltla)Zl\Paﬁlg %f@jnp]g}ef Bitforms,
t oFlydimehgndheld %F%?@pltahde systelnes emdtoﬂwn aﬁ)dmhadﬂg@eﬂﬁifc lop¥rating
Wsﬂ%&s%@é«'&dn‘t&ﬁﬁ&@@ es;ie@fall?%@ﬂ%'n%mbgnsJ)ﬂ?uég enré?worﬁgci Jkes

vol unes of a dil ,
votahBeesde p?@‘fWaE@(¢f€reaﬁie&IalrpFﬂ swemzﬂnl showld got be limited to any

equélda binBbdifRnt, biteahel HBERIHeABndRYd AP RIAR In@ B nk Baccordance with
b ng%ige washed one to several tines, prloP
el Ut PRI 88t antial |y purified pol ypeptide, also
using a weak acid solution such as a weak acetic acid
or phosphoric acid solution. For exanple,
approxi mately 2-4 columm volunes of 20 nmM acetic aci d,
pH 3, may be used to wash the colum. Additiona
washes using, e.g., 2-4 columm volunes of 0.05 M
sodi um acetate, pH 5.5, or 0.05 M sodi um acetate mi xed
wth 0.1 Msodiumchloride, pH 5.5, my al so be used.
Al ternatively, using nmethods known in the art, the
cation exchange matrix may be equilibrated using
several colum volunmes of a dilute, weak base. [421]
Alternatively, substantially purified polypeptide nay
be eluted by contacting the cation exchanger matri x
with a buffer having a suffictéhtly [ow pH or ionic
strength to displace the polypeptide fromthe matri x.
The pH of the elution buffer may range from about pH
2.5 to about pH 6.0. Mre specifically, the pH of the
elution buffer may range from about pH 2.5 to about pH
5.5, about pH 2.5 to about pH 5.0. The elution buffer




MRNA encoding the target protein with a UAG stop codon

at the amno acid position of interest and an anber
waappnessor t RNA am noacyl ated with the desireRCT/US2007/001613

unnatural am no acid. Thetranslational machi nery of

the oocyte then inserts the unnatural amno acid at

the position specified by UAG This nethod has all owed

in vivo structure-function studies of integra

menbrane proteins, which are generally not anenable to

in vitro expression systens. Exanples include the

I NOYE41G¢ @ldigedof a fluorescent amno acid into

tachyki ni n neuroki nin-2 receptor to neasure distances

by fluorescence resonance energy transfer, see, e.g.,

G 1Tur cAtméthokto skfeatd dnta ivhnskir phalgei boan atthchMe 88tis, tHe-method

TalghQtsind Peitsch, J. Knowes, H Vogel and A

Chol l'et, J. Biol. Chem . 271:19991 (1996); the

|ncorporat|on of biotinylated amino acids to identify

surfacemmmgdpheebaduaﬁchhﬁtm&nﬁb@@@h% 6Rwpule
|in|l %ﬁt g@ Les%er gnd D. A Dou‘gggsﬁertil/)u a%lhedel]lcecapable
& PPSGA ransier Pip&acols caged tyrosine anal ogs

to moni tor conf or nat i onal changes in an ion channel in
Leall\/[ t Eﬁﬁgﬁgg athef?usg of a i]irsé gata Ma“f@r&irﬁ%c%lgyl_ e fievrlcen&e first data
NeTAsFrr Paioge] gomngies an iafil atrermaat wswoal; al pha hydr oxy

am no acids to change ion channel backbones for

Fé:] 8 Ib Iaﬂ glp}og%u%g g} {hg %rs gt'&%%ﬂ%t{)gpc%lﬁa 1rp§atgcozp:1ggp@pﬁ ons with the

Ceipist cappues, K029:993) fisaomaiectihg thdidevive f¥llowdd W lodically reconnecting the
MdeRicand, L. Y. Jan, P. G Schultz and J. Yang, Nat.

Neurosci .. 4:239 (2001). [459] The ability to

i ncorporate unnatural amno acids directly into

prot el rastemptrwg ¥ oFfafs6dchd Aathi G s ¥Rk
limt edat 0, P laﬂf;‘r &)Itcbe{1 th@ Xﬂ@% w}%i?’em the second

[ n
prQ% g faﬁlggrf’ &‘Fﬁ??bssfl suggpsyul Rfﬂ@%‘dwﬁ 13tH1g Oloelf%‘tWOmh‘eﬂh the host
m¢pmputegramtiei ns in cells or possibly in living
organi sns and the use of these nutant proteins in
therapeutic treatnents and di agnostic uses. The
abi | i t yor9sieAddienonafthet weedsstahprncals vtisrei ﬂhh indadak@USused on a
Sisdequed€ bR sida®Sita
and of her b%* oper t |cggle+t§?§m p#eg{%'gltt%gﬁgség&g eaf a Segeciﬁi‘rfamal attempt
oliF'XiSM ity to rationally and systematically
mani pul ate the structures of proteins, both to probe
ppBot ei create new proteins or organi Sne
Weh naval et o B 17 Rk B e an et g Brocssiul protocol
S F?’Ep’é‘,i?é EFtting alsyspessritagr wbﬂameheparcaesEﬂEg tndicitegs@RStast successful
a coP HfAE L phe Ian | - t RNA
smet ase pgﬁ?&ﬁ‘?ﬁ%@ig%s Wi agyoﬁﬁ Iyuéf?rst ant, Phe
auxot rophi ¢ Escherichia coli straln See, e.g., R
E@rr t er Thémethednf Saim 2, Whetdial el §i9&ks ﬂﬁé’rﬁﬂil}car% elﬁﬁéé a6U§1§’ mass
ain e ssi.on of ynucl eoti1d
&01%%?! éfé%e@‘%%‘?’ If'r?{\?é:?r]ﬁr m’?alaéraé‘%fﬂ PrPF‘J@@l @RRWi t r o)
transl ati onal system Translatlon systens nay be
cél | ul Bic Meth6@ bf clhin®8, fuAhd BRYriliR, Pr Okaryotic or
eukaryotic. Cellular translation systens i ncl ude, but
are not limted to, whole cell preparations such as
per meabétingzadnde] flag todetemhine o \trmlrrg% m&hﬁhewa% ﬁegformed when the
an be transcribed to
drr%%crqu%%?lzﬁlte% gqhé%%gqrg{s ClCeI | -free translation
systens are conmmerci-ally avail abl e and many different
types and systens are well-known. Exanpl es of
cell-free systens include, butl3are not limted to,
prokaryotic |ysates such as Escherichia coli |ysates,
and eukaryotic | ysates such as wheat germ extracts,
insect cell lysates, rabbit reticul ocyte |ysates,
rabbit oocyte |ysates and human cell |ysates.
Eukaryotlc extracts or Iysates may be preferred when

" I e - o, o N | I T Y 1



26: 581 (1993)), vinylsulfone (see, e.g., US. Pat. No.

5,900, 461). Al of the above references and patents
wa@re@7iiomaes por ated herein by reference. [490] |PCT/ER10a7/001613

enbodi nents of the present invention, the polyner

derivatives of the invention conprise a polyner

backbone having the structure: X-CH 2CH20O (CH 2CH20) n

-CH 2CH2 -N=N=N wherein: X is a functional group as

descri bed above; and n is about 20 to about 4000. In

anot her enbodi nent, the polynmer derivatives of the

| nsent i e GRIY6F81adm RO IABRY e having the

structure: X-CH 2CH2O-{CH 2CH20 n - 2CH2 - O (CH2)

-WN=N=N wherein: Wis an aliphatic or aromatic |inker

noi ety opdating eh hglekeff theatgidn dlmem613GRsRiAdEBWith tHeSndex flag, wherein

abaQut. . o} 4000: .and X a functijonal roup as.
o inf b BociGl bne o013 1M Coet ey, S 063 st HiroitRer Wing the MTP

azipgoaebnt ai ni ng PEG derivatives of the invention can

be prepared by a variety of methods known in the art

and/ or djscl gsed _herein, In one nethod, shown below a
waler soPuBECRQf ghup InAERFSIEPHERENg an aver age

nol ecul ar wei ght from about 800 Da to about 100, 000

Da, the havi a.first term nus

bonded ?églgg%f%‘i%{hg tgé? ﬁs%? l?ng ﬁg f %%%?J%evécﬁ - ghee c oﬁg‘zompuwr;
term nus bonded to a suitable | eaving group, is

r eact eddsedtingarsuddqdent PRy s fitdith@bBni B hd@vitRi th § oW chbRiputer;
any of a nunber of suitable counter-ions, including

sodi um potassium tert-butylamoni umand so forth).

The | ea¥femptgedepussmd dregoessssdulmreioedpiénitified by the indicator if a
di ?féh@t@ﬁﬁﬁéﬂ cRdisindt EeREAgethPY the azide noiety,
affordi ng the desired azi de-contai ning PEG pol yner.
X-PEG L + N3 - X-PEG N3 [492] As shown, a suitable

pol yner ativagitipg e dserof U ltdriaté pdtROESBEY thhdWhe Rhid@Efl3%otocol

th - PEG. L, nejn PEG is.poly(ethylene

ol enBeRE A dseidr AR R S e s Sy i e

r epietetpimihedeiugeisgrorgded.and L is a suitabl e | eaving

group. Exanpl es of suitable functional groups include,

buz are_not Iini%ed,to, hydr oxyl, protected hydroxyl,

acbt al , T2 REROT of glaimy 6, whessin heajternaieiratopelds amtafered protocol and
pr eh&einahle My thod fiudlesr cpmptiest ed thiol, carboxylic acid,
protected carboxylic acid, maleimde, dithiopyridine,

and vinyl pyridine, and ketone. Exanples of suitable

| eavi ng'R§rbBRpheindicatercof thasuceesgfuhpbioconb timticat@the preferred protocol if
Chihg bled@redrOFLSEs silcRed l; &t Yl @t Enolnd

Coyl ot oo T aoay s Ry RN AT s oA Enof Cpputer

t he azi de-contai ni ng pol ynmer derivatives of the
pr&sentTheuethod oflaian 7,i wheteig tha gesterrPRoioRE] i8 e rotocol.
functionality is contacted with a water sol uble

pol ymer_ backbone_ havi ng an average nol ecul ar wei ght

f rom abBi§tmebes ekclve Gifthstein the cows iten indivetien of théieumber of physical
|'i st IngerageRrbuReRlHy I NS Hetahny WRELARAALI Ly that will

react selectively wwth a chem cal functionality on the

PEG pol ymer, to forman azi de-containi ng pol ymer

dell vatA wedigrstatagst danfrerfer avtdnivdically shdecting sRPaf atl€dt foQdtocols, the
t h&orP <%Hﬁkc@ﬂ$k§ﬁ@? by a linking group. [494] An

exenplary reaction schene is shown bel ow. X-PEGM +
N-1inker-N=N=N - PG X- PEG | i nker - N=N=N wherein: PEGis

pol y( ethiphysival herfot Yorabshedtibrbtodng @BRbAEHIShOY BoR P&ty aS

al koxy or a functional group as described above; andM

is a functional group that is not reactive with the

azide functionality but that will react efficiently

and selectively with the N funé¢4ional group. [495]

Exanpl es of suitable functional groups include, but

are not limted to, Mbeing a carboxylic acid,

carbonate or active ester if Nis an anmne; Mbeing a

ketone if N is a hydrazide or am nooxy noiety; M being

a leaving group if Nis a nucl eophile. [496]

g, " N1 N 1 o, ' T L Y 1



substituted or unsubstituted heteroal kyl, substituted

or unsubstituted aryl, including but not limted to,
wa@eoo/1eubst i tuted with 1-3 hal ogens, substit ut BAT/082007/001613

unsubstituted al ky], al koxy or thioal koxy groups, or

aryl al kyl groups. Wen a conpound of the invention

i ncl udes nore than one R group, for exanple, each of

the R groups is independently selected as are each R,

R', R" and R'" groups when nore than one of these

groups is present. Wien R and R' are attached to the

same ni ) be. conbi with the

ni t r og e%{:‘ gtggr?nal?%l% or %n@??o?q -‘%tec?gc’%?{r]raeet%ﬁ}g?%% aPF fgroval of the

Fodeegayph any coumpatible kpshesammutarn i nc) ude, but not be

limted to, 1-pyrrolidinyl and 4-norpholinyl. Fromthe

above di scussi n of .substituents, one of skill in the

art vi | P PR SYMFRAIAT 1t ARmipitapragrol brieesdio ipigate

i ncomohanigatpang svithnctantiedted bat banmadrdas eand to groups

ot her than hydrogen groups, such as hal oal kyl

(including but not limted to, -CF3 and -CH 2CF3) and

acyl (i hEPUEFARdiSiscompct ¢rhptort lpgicallyGiD) B3 Making and breaking

- Cb&hfabiicatida\AHOHR Oohfctc@tdsiddfiphidke) . Qther PEG

derivatives and General FEGylation techniques [552]

O her exenplary PEG nol ecules that may be linked to

GH, e. g2 such@slipbtarpoppreshasing avdichiprdtoast WaEQEt alcc@RBful in establishing

met Hedsnik t | in.eg, US Patent

Publ i cat i %ﬁdnﬁb%hz%g i ‘6‘8%?“3%%‘% g%%‘}“ffo 83hoo;

2003/ 0162949; 2004/ 0013637; 2003/0228274; )
2003/ 02i2€4hl cortf) 36 41d BBRBZoordMARs Qlt@étg%%%n attachment of the device to a

2003 14647;: 2003/ 0105275;..2003/ 010
5 O%gegé%g B%Put% 5%71511%41791té669905?}9f9&@3?muni0ation with the target host
20008608 11Y 8B MNO8 RN rat00RdclRg Rbiha target host computer if the

28%%§088€§§§8 :deégg)%éf%g% %;}%t tl-%go 1f18;8§tz)ggl§1ias failed to initiate

200 110024e8s With$he Regehdst Nempierbdtfendpty a%e 8, pfdtBeol for

5. SftimSachtions A hihreeEh e dorgpller, BiaBHing 38 siseapgSiiartor o record
6. Bhioh perocobwas gice@ssful GrsomNLAaticnsAsilh 6 Jarg €, Wb3codfter, wherein

g: tﬁ% glf%gsg:mcga’:ag%g? %gl%d: ongat, %%%qﬁ%:phg%l% gft%c%}sﬁeng(’b%% fig}/?% to select a

6, P19l 6 201, 072; 6, 451, 346; 6, 306, 821; 5, 559, 213;
5,747, 646; 5, 834,594; 5,849,860; 5,980, 948; 6,004, 573;

6,429, 942: 7 229 108, EP 402,378, WO

921/]1 '1652%1,% ’ﬂ‘/%%%{@g%8%“5"\/&%%&4’71%27‘3%@6&/@‘@%75%39, WO

04/ 18247, WD 94/ 28024, WD 95/ 00162, WD 95/ 11924,

W05/ 13026hbasdeo Q33 A mdOM B8R W97/ 18832, WO

98/ 41562, WD 98/ 48837, WD 99/ 32134, WD 99/ 32139, WD

99/ 32140, WO 96/ 40791, WD 98/ 32466, WO 95/ 06058, EP

439 508 MWEPLCyod 1o8:x flags, 36410446 9ated\DIt 5/tdspadtde RGPty of

13 8h0 96/.41813, . : .
o0l oo e aae e oo S Tt Rt Basen inga or aigia
5oRediggioredin the asspeiataghsiqrpgeaegion heorqsbeet waiatey.

reference herein. Any of the PEG nol ecul es descri bed

herei n sed in.an or i ncl udi ng _but not
20 ed T B ASRGe At PR L e dpe it 1T eveocols comprise
c AEiBnmassi stayhge dayivet(MSTH|protbéol bndhe LiSBakdia transfer protocol (MTP).
mul ti-functional, or any conbination thereof.
Egpanc&gg affinity for serumal bum n [553] Various
eculf8E MedR siaragp druiop9d elgime &2+ Heergia itheplagey efoligitll mekia stored is
| opéntd wher the doeitd BlcBnidiRdhsing thd &Sdi%aﬂs‘%éryﬁg@gg AREre)And a
serum | n sonme enbodi ments, nolecules are I'in ed or
fused to pol ypeptides of the ihvvention to enhance
affinity for endogenous serum albumn in an aninal.
[ 554] For exanple, in sone cases, a reconbinant fusion
of a pol ypeptide and an al bum n bi ndi ng sequence is
made. Exenpl ary al bum n bi ndi ng sequences i ncl ude, but
are not limted to, the al bum n binding domain from

T . o



pol y(et hyl ene oxi de) - pol y(propyl ene
oxi de) - pol y(et hyl ene oxide), i.e., (PEOC PPO PEOQ, or
w@oioy(iprepyl ene oxi de) - pol y( et hyl ene PCT/US2007/001613
oxi de) - pol y(propyl ene oxide), i.e., (PPO PEO PPO, or
a conbi nation thereof. PEOC PPO PEO and PPO PEOC PPO are
comercially avail abl e under the trade nanes
Pluronics(tnm), R Pluronics(tn), Tetronics(tm and
R-Tetronics(tn) (BASF Wandotte Corp., Wandotte,
Mch.) and are further described in U S Pat. No.
CebEnbnee s CLRor . LIy one bol o oyl Sl el Bk & vt of digia
&ggﬁgﬁfeQ£ §M§J¥ ¥nc%nts A surfactant or a
conblnatlon of surfactants may be used to stabilize
poli¥.pepThélpsdiagrirdbsidetid ¢l udi ng
but not limted t%ﬁstreggpgﬁg?{@ &&4?§§$§n§ﬂ%gltatlon
Sone of the above may be referred to as "bul ki ng

agents.? Wsctm@etm&y agdosiatddevitied soragel rdg&nﬁ&“ thd m&&gé therem the write

m Jbreser tive al so
g%tiédé%r (%g:rct% P%tyt%ra r{:—:§1ogl Hg%e database and sets an assomated index

an ﬂh1crob|aleffect|veness sui tabl e preservatives
include but are ot Iinited to, benzyl al coho

nluq%chlorl . netacresol nethyl/propyl
par abene © PrER grrasy awfﬁ’]%%*flm wheresyibe nhysioshinterface comprises one

t hefracld3B irftEdie, Melvwipeptifitesa Ofirt AR riah &
. IWELE%GDQ those |inked to water solubleﬂgggﬁﬁgpgmﬁﬁeﬁmiasmwt
can al so be adm nistered by or as part of
sust ai ned-rel ease systens. Sustained-rel ease
COMBPOS i THe QR4 B6HabeBe not linted to,
seni - per meabl e poFyvaéénﬁc?a?{ggg Rl%ﬁwcon?péjrs}ﬂ Eof shaped
articles, including but not limted to, filns, or

m croc apﬂs»ah@slon Sustiaiwidech dfcﬁ;hl&aﬁ@nﬁﬂiﬁerr o€ Bhed B Sh%ﬁ;%l F&{?{J&tlon is

bi g 2- hydr oxyeth
mnﬁgg?% a{%esf c lﬁgr &16 CPU%\Fr us\eﬁ' to%o H*ﬁ,ége %&qeetp )éttﬁé%/t use of the media

1 gransfgrprptogo lf%rpuntban@ds a ptddewimihed halue 12: 98- 105

(1982), ethylene vinyl acetate (Langer et al, supra)

on poI D- - 3- hydroxybutyric acid (EP 133, 988)

poI yl ag-thl 8&3 %/ﬂ device ©of glairg ) 0 further cPapssing:No.

3,773,919; EP 58 481) , polyglycollde (pol yrner. of

gl ycol heiRgicgd de co- olide (copolyners

of lactic acl tern’g‘lﬂgllf e Xf&ﬁ??/‘é‘ﬁﬁ?‘ﬂ’r physigal connections

c B3¢ {magiyshost comnytan t!Mi’rra‘‘Q:lll‘iiib“rluelethcforce the device to attempt use of the media

gaamsEergrbibollic @b U ATRL & e ? Bi opol yners,

22, 547-556 (1983), poly ?‘E&%} “‘P“e?‘ﬂ aligs| ypept i des,

hyal uroni c aci d, collagen chondroitin sulfate,

car boxylic acids, fatty acids, phospholi pids,
‘polysaccharides nucl ei ¢ aci ds, polyam no acids, am no

aﬁ% u%uch as phenyl al ani ne, tyrosine, |soleu0|ne

ICORPRIFE gead%lap WpﬁWavg&g oppjruetings for a controller for a media storage
pdrlvyaelcbytanyﬁg ARG, 1B Ehedih Isf ed- r el ca
08i 1 onst a(]sso i ncl ude a Iof%ggg‘{fg??ér% g‘ 4 of selecting a

onpouh PR ERERESE8Nt ai ni ng t he conpound are
prepared by nethods known per se: DE 3,218,121,

Eppst cL U.S.A , 82: 3688-
3882 Qifgaé’ghg Qh%sp Crapgﬁacl}?l%ht&%gﬁe del\léﬁelto ahe%gomggqgr the device capable
g Nésw;; #;;t tﬁgéeetgmamfer(mgs@}s t@p@facg&&ﬁngas%gtn@ztgstmge class
C)Rab®Bd] 4 at en -
5021 534 Japg]negagga%grt?%pmﬂo ?1718008: U.S. Pat.
" Nos. 4,485,045 and 4, 544, 545; and EP 102, 324. A
ref erences and patents cited are incorporated by
reference herein. [600] Liposéébmlly entrapped
pol ypepti des can be prepared by nethods described in,
e.g., DE 3,218, 121; Eppstein et al, Proc. Natl. Acad
ScL U . S. A, 82: 3688-3692 (1985); Hwang et al, Proc.
Nat| Acad. ScL U.S. A, 77: 4030-4034 (1980); EP
52, 322; EP 36 676; U. S Pat ent No. 4, 619 794; EP
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protocol failure function 135 detects that failure

and, if appropriate, can be used as a trigger to
wa@edaoraed4e4 t he connect/ di sconnect erul at or 140. PCIPOUR2087/001613

protocol failure, the ermul ator 140, under control from

the internal logic 170, can enul ate a di sconnection of

the device 120 froma host. Then the enul ator 140 can

provi de a | ogical connection of the device to the host

conmputer thus allow ng a second protocol to be

attenpted. The enul ator 140 can provi de di sconnection

and conpeehtif tlﬁ:%rst\! bELRrst Bath H@ns@l@rgir&gcol% 0 tRsSdedfdeihe &Sst data

the logic con 170 permts I n one aspect of

t Héaqsfw ertesh comwm%ﬁwml aﬁe@@t @r%i?é rol may be

realized as a logic state machine or as a progranmabl e

g?gg{ gln'lr?g% fax-llt-ﬂee op the g'rrs&% IETP tgraas \A%il;]rto{ogbl JS l}lg%X ggxggirlrlsluctatéons with the

r elaxsmﬂrmmgdlogxcaﬂw disccasxecalr@mme devigegpllowsdbalegicallerebamecting the

t oz t,he. medi a storage device 120. The progranmabl e

é‘a hay contain instruction for conducting
operations on the device 120. Power for the device 120
may be dﬂﬁﬁip‘ﬁﬁ@l ufd 68 debndlata kR pREE O] B)Ufhb daSlce fwitehein the second
ice SB co

T T ROl b eLes i iroffey R GURE sevpapptigns ith the bos

prawmmeern@eded bi as for mai ntenance and/ or operati onal

power. [0016] The device 120 supports the MIP

protocol. Accordingly, a database 165 is provided so

that t HEtHe\A Wecess Bagiabesndpdicaiprrrhy %1‘56‘?58%‘1 BofRsel ehgrein the

fi slu@&asg 1195 66udel dnhEsudRGLER phirtal GXAMRIeES ofithe 8dV8cedB ¥hGS: computer
is a digital nusic device, every specific file may

théeﬁgﬁﬁﬁ@gm{ﬁEPWFHEWU@% file nane, size, artist,
albun1 genre, title, and other tags or attributes.
e
ot abac e B EE B AL AR KR BLALE G bfpriing:
sort or search the contents of the device for songs.

One Wayte@frigpliLdBRdgty dateSRIAE Sth wisteWd hianio@dexgeﬁermamw @hen the

dat abase whi ch can p o locations in or age ere. .
o St s SmelboSReahe Mscmatonsh o Rt bt e Mhpddh St S

dahahaseth&dmﬁ&mﬁmmmb6ﬂ&bﬁﬂg@@@gﬂ&dﬁﬁﬁ;ﬁﬂﬁhm]he i ndex

columms and rows may be stored in the database 165. In

one enbodi ment, the MIP database nmay be supported by a

smfl-|  dTkecommuies-repdably nagdig %fcﬂlﬂlﬁ’cltge%{“%mﬁh"d figthey pomprising:

Storage regions 1 through N 160a and 160b are

S:gacggs%rslluq Flggy%xcal %hscmgx gctlsoalc f‘%hee at aki\*{ rrre thlc'%ost co¥npu1%r

Accordingly, in that specific exanple |nd|cat|on of

the st dedt@indheaBseqidhe Phdfcall&ifianasst ol 6RHIRY tdL£hski 86mputer;

to associate nusic files or groups of music files

stored on the database 165. Each storage area has an-:

associ atemptingéhe sk afthamdcorssitierdetddddanghcdbethenuccefhiag if a
| nileXed g diini Atk daadty associ ated wi th storage
regions 160a and 160b respectively, wite detection
nodul es 150a and 150b are associated with storage

r egi on dtediptiag ﬂfeﬁlsé 0Othe MM TP padtol @Spadlithvenymuilifidibd Ivith a host
n0 ne aspect .o t.he, i nv n%lgg e(}he device 120 may be
usEFRUE R HBER gmﬁg?fl spunfig excegleds "\ rp conpat i bl e host

PC. If an MIP conpatible host is connected to the -

devi ce, the user may use indexes to retrieve songs

according to a search criterion. If a new song is

added, the index may be updated. However, if digital

nmusi ¢ content were added using an MSC protocol, the

file woul d be added, but no inddx will be updated

because the MSC protocol does not support indexing of

files. In one aspect of the invention, if the device

is connected to an MSC host which does not support the
use of indexed searching, the song may be placed into

a storage area in nmenory, such as storage regi on 160a.
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