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aci ds are conpared, no nore than 10% (i.e., 10 out of
100) of am no aC|ds in the test polypeptlde dlffers

1. i Y a1 Y




group such as NH2 or to a carboxyl-term nal group such
as COOH. As used herein, "naturally-occurring” am no
wach@onereber to the 20 L-am no aci ds that occuPCImB2005/003684

pal ypepti des. As used rein, the term:>non-n ral .
thenzﬂﬁ%&}%%g?ﬁtr@9%$§bf% gﬁ %?E%n%ge%oﬁ%oﬁ%HQYﬁasaﬁgg dt-e-
the ﬁéxgd;@é@rﬁ ShAtd af t&@ RoPatargbrarhan shedakotinbastbeen

nodi fied structurally to mmc the structure an
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Wereh i%%ﬁﬁoﬁefF%ggryggéb%8r§?|&EaQEWg%S g%c%%%%g? £
detef@nhai fecatikeast the HEAALNZ0 dombspecusvef ofeghence
, conpl enentary to, or identical to, a gene of interest.
invepEpPds and prinmers can be 10, 14, 16, 20, 30, 50, 100
or nore nucleic acid bases |long. As used herein, .
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Mac-al Powablgere tihe SIO/AEOQlamianD iacitthed iMAGereer®® instead of
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a mcrotiter dish or well, a glass slide, a silicon
chip, a nitrocellul ose sheet, nylon nmesh, or other
weuals/oeet7er i al s. When particul ate, typically tReT/IB2005/003684

particles have at_|east one di nensionginc.the_5-10
e L S rE BATe ) CPeE, Cheraf sera 188e ML are
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(8 bitgy ?&g?Or ﬁgu%%8r¥e83%¥ﬁclBéaggﬁgrégt%%nggﬁg§ 16 bits,
then "BLET &8l SothPayidgepbiethenfioburobrdssarakeipaptiaeldsin the

Thevgarticles have ani shape and di nensi on, but ,

MAC-¢ yBPE ol Bt dadeht (PBasPaBheddPRERSPBNOfhatPsPREging (16
bits? ﬁ%ﬁg p’éftg@a ihssgo,lghmewbeééheamg% b88®eri thm

100 or Tess, 50 mmor less and typically have a
stilsi gieethatwheti®d nh8 epekésd, DBO MMBldr ikesseded meB tell
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of tBDI fBkSinkNCHUd BYnPRMFRLSe FHulls BeMBMEekedf @ tionship
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lays a role.in _sonatic.-growh,through effects on
Woulﬁe?iW%Y?sﬁPchngtg%ﬁs%Icgﬁﬁghﬁdrates and |ipids. GH
al so is produced.,in the placenta. Placental GH plays . a
BPEe] RRRBAUPSE 1 RGLEPIAY SRITHGTSR TS Q6T ShS 21t
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is ar¥RE6aeePBV growhiher Aon€I( GHEaI § teRydPared ded Greemiing
or npne-r el easi,ng har, GH creted. fr t:he
to tE?p%Pﬁgpaﬁﬁg'(éé%f gg?%g%gkpﬁgH%gbg\F%%iqa’.%%agg%fther
wordsAdernohypephyseabpheingnesaad e keiar layiet kalfdiicd ent to
rel easing factors Goqodnman & G.Inman's The_
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stinmulation of trlglycerldelhydr51y5|s i n adi pose
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of soft tissues (Ascoli et al., 1996). The liver is
the major organ producing IGF-1. Hepatic | G-I




Publ i shed Application No. US-2004-0 132977-A 1 and
publ i shed International applications WX2004022593 and
woORBAET2R747) are based on scanni ng over two PCT/IB2005/003684
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mut, ant otei,n nol_ecul es i.s.produced.. Eac tant
deteﬁ?&?@ﬁnQESnﬁéFﬁso g%ﬁg?8d§ﬁgﬁon @%&dréﬁlg%gﬁgﬁfmhﬁp a
comp®Bky fAe-ef pbbie badHET Reget-hp@siihi Ry cAdld,viitye. it is
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Structural nodifications can be made in GH by am no
acid replacenents to increase the confornmationa
wetrealside7s7y of GH  Such nodificati ons i ncl ude t ROTEB10LR003684
i ncrease the conformatiopal tab of cH
padding net =% nfst o¥i higS or ﬁ%lﬂ?&gﬁ %gl?ﬁlc ﬁﬂ?sﬁ?ﬁgdnﬁlng
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S|stan e e e
R e e T
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tance tg prot ny
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t pign Bnkheatsednoditero oo sA ifnddiifbive d cGdnsbloareptS Ide acame-
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valuRablel eWlarn pLani aifulletiaidieaiy eHitolagiicalpasdit ty

than the unnodified GH Biological activity can be ,
otheawigesd&@=y &y imemiddPdarent iand APTarfollayeh s, By this

coseE SR RIS SRl G se o io

previesissicanee alsstcandessal td Ass essl aomdidpadli@dy MAC-e

pol ypepti de. For exanple, a nodified ol ypept i i 'S
headerc PRFttSPTWSHT SShe ﬁ&%?;ﬁ%ﬁ%ﬁéé§‘g%#hﬁ#&ﬁﬁépgﬁgaSI
sizel AKEROET & SRIdRP Af dHdBREIM g A aatd AR header

poi nt, the proteases are inactivated, and the sanples
(andatéde kertusdstearuindy cBHHFEdsliow clad wauagdl. Modified

GH pol ypepti des can be conpared to an untreated

control and to simlar treatnments on unnodified and/or

w ld-type GH to determ ne pfgtease resistance of the

nodi fi ed GH pol ypeptides. Modified GH pol ypepti des

provi ded herein exhibit increased resistance to

proteol ysis by proteases, including those that occur,
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activity over tine at a particular tenperature
conpared to the ability of an unnodified GH to
worbestca7rIToact i vity in simlar treatnments. 3. PCT/IB2005/003684

Super -1 EADs and addi tional grow.h hornpn

Tt 1 (AT CH Mo Aat Y S ar b fantt hEprgas ST date

LtemSOM Y WO @SnvBY Endioehid | €k f onent FOtepXanpl echt¥Rling

or nore LEADs can be conbined into a single new .

informs wicwl . Warli fWe adi BRer ehat SThcheds e pFBEEbIYSi $Possibly
. - [ €SSt anc an pe-c [ o t i fic

dlffeprreor%/t%s)de%l eescf'ei ngo];lg%gmﬁf?%\l%]hgq }%?e;{eog:)g%'r%a?eé TP

indidtdeotlyst sat eseéssancee dbdilhe cavo oB¥st hallower edsstead of

thernmal tol erance can_be conbined with other _. :
& DDIpcitd caaﬁ%?%n%r%wae%zw%'ﬁl%dd KHibwh T tHhe GHEstoflag is
set-1{1Ei8a8E4 henarl 4 t 9besRACET ﬁ@d%féﬁéﬁtf?nsUEtﬂﬁb a value of
increase thernmal tolerance can be combined wth
1 to nodifiaiae i onspr oflded hérenhy okh&knbikstnSThasapresent,

incr.eas ot.eol ysi s resi stance. di fication hat .. _
thenfﬂ%?eéggigﬁgbnal%?oﬁgthggeaﬁa%gFggYo%ﬁh?@nggb%P?tgz"l'
Tf ndé iS0e£ akr ben& ophbneds Wi & hppedehit cabeoasstotidrehat
' alter other _functionalities including biologica
insufftgienly PREGERT oFCi AFEPHEPTBRE, SHbBFFi B4t £BRs SERAr F1=0
- ; ' : L nrApRdl fid i ons and any
(and?)t%gﬁg ﬁ?wt?&rrt{)gﬁqﬁlg%%nlg{ ?gn}?ét he a%.ﬂ)]%@%mnber of
t.echni.gque r i nin Lficati in
oS Fhe LaRNoRge SRIPLELNS, Db EAR HiBRaL o
paddMiy sgenesi shé ADMr-eanPbesusedléssashaenbbebansa sindgl e
mut ant protein multiple nutatigg%?gresent on

he |,
ther fHe 0] BUADE LA Hol MR SBU G P P gohetaralded instead of

ef sLEAR: Uk aRb1 B BLeLRS . (See co-pending U.S.
paddgﬁ%lg%ation No. 0/658,352; U.S. Published Application

P47 51700, R B AR S i o oo

one &8 morepBACtdAveDuHl biE- shepspmecessewhelbealA€ach PdUepize

after the creation of the first LEAD ta rot.ein, a
is s@RALEAD HiabPOnaRS 5O8CEUBHES PheBran SHYEL BARY I 2n
the MNE2QtppIOLELALO Ccreate successive super-LEAD nut ant

proteins. A popul ation of sets of nucleic acid

mol geul e eﬂgﬁﬁlbﬁgtél?&' Laet P -af phewsguRerEARAing

mitant molecul es is generated, tested and
paddjphenotydi ¢ADDY, Nhanl@bfer} zeel bnetlhy - dneatheaddressad) ethe

arrays. Super-LEAD nut ant ecul es ar.e _nvolecul.e
paddEhG; SEAPnG VAT aEFe HaMBer o THHY. PYBSECAP oL EADAT the end
(wheP¥! 8LhEQNEg NBkREWLES id)Spbaksngihurt hek, hewpiened fixed
fitness for the particular feature being evolved are
mappiegetpblet dedinsdpes- LEADEE ShpEprrEAbyScirHde 1 below,
cal ed. hods wn RN
the JRAALALCLIGE, SeiEh TECURE ATOR T hroughbot nerhods o
paddbrgeshzeFQtapunfpeses lfevei BE-aFSdpeDDIEADG i callly hds.ch
,activity with respect _to_the function or biologica
ST lécPPPi?% 5fei pRer 8t thRat ™41 EPY -f rom t he i nproved
activity of a LEAD by a desired anmount, such as at
paddihE£ast 10% 2p% 30% 40% 50% 60% 70% 80% 90%
4-6b6i00%  180%BurRPQIuer nore fromat |east one of the LEAD

7- .. gt ant 3 flf QIRMLGE. Bhid SowdehdMesbm | N yet ot her

enbodi ments, the change in activity is at |east about
il thUIE Sndidhtihd SBes rlebfBding B diffdB padditgd SRS

Table £ ikdSappthe hUTE fudichiby S5es Soplebitiding B GIORR paddig &
times, 50 tinmes, 60 _tinmes, 70 tinmes, 80 tinmes, 90
t Caesideno tvomexampd@st-i nes, 300 tines, 400 tines, 500
times, 600 times, 700 tines, 800 tines, 900 tines,
1000 tines, or nore tines greater than at | east one of
the LEAD nol ecules fromwhichoit is derived. As with
LEADs, the change in the activity for super-LEADs is
dependent upon theactivity that is being "evol ved."
The desired alteration, which can be either an
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extracted and further purified using standard net hods
in the art. G owth hornone can be purified using
wetenstardo protei n purification techni ques knowRCTmB10h&003684
. art includi but not limted to, SDS-PAGE, size
FirsY e anf &7 ze* bxcl usi on chr omat ogr aphy, ammoni um
sul fate precipitation and ioni c exchange
Efﬁﬁﬁagqhgg&ggnxCéﬁﬁjUnlty purification techniques also
D]jig e ciihhdi bZ88k k9. L ABS B aitBRnekdrh €1 BTN aitbeReHd t Y
ﬂ%rf&ﬂﬁ‘é &‘Jtmrf%r Tﬁ@% @%1@@9&@ 6-A0bDadigs.
lm %ﬁg usﬂmnza F&m lggul es that bind GH can be used

%@4 b1g3<m FHESR g%gn Plrﬁi N EhShe dag0
N 3 bcﬁ ‘%b%f e %? 82’%{3

Agprotein
(Eﬁ fU '%ﬂior ngﬂaff inity
lﬂ ﬂPFl &SWFFWX Iutathlone reS|n and
= Jrld 5} Inendrof dpfa cipadding "$an be assessed by any

Atﬂ@teh@dfﬂaﬁMM'ﬁ RDPee 133’[1?’? 4f0ﬁ%$1dd?‘r bits Rg&fing| ect r ophor esi s
and staining and spectrophotonetric techniques. 3.

S tej Fusion proteins containing a targeting
Secmﬁgéﬁ%&ﬁgga R@%?f.ZQ GH pol ypepti de al so are provi ded.
Phar maceuti cal conpositions containing such fusion
E-Pr@t=ei 2232 bioy MlCag BAUf or admi ni stration by a suitable

DDIqlekalachénnpr @ PDdExdze F329ibits) dififeyere ifiom 1 &1 ¥, draaw e tppd
N L baki3ng-d for mayatercter TSMe>apth-fa266-GH2ahbitsdeflt agent
larS&4Ghn ¥%itahaidixt DDUyanwe réadagment t her eof , growt h
I@@ Li8dical LIRGRNLOPDUsiz8ang1 iRy didfehar fr&t ¢ bt 19N tarf W@fread
N di .80k\ Bﬂs f"ohﬁe Ahth-AB For ARSI 074 0258 -barsges sies 1efel | or
sl S 1S 6, bt %@ & iCpaahg effected directly or indirectly
Athetnd of 8 Ce 1553% yﬁavga o @1{;@1 B phfiihgde Pproduced
reconbi nant or c em cal chgn1cal I i nkage, such
as via heteroblfunct|onal agents or thiol |inkages_or
oIﬁeSIsushalWﬁkagé@ntTh@Sﬁaédoﬁpr@P@ﬁﬁsP@@ﬁl@@ht5@@
addi ti oS ] | t Qs
resﬁ?S?e?ﬁ ?kB St ald |%B§p? RE 8%% eg%rg%é%h gﬂ%&%ﬂed
the £8bhs '@Bgﬁmufcﬂﬁge&aﬂibhﬁathbheE.BatsleQﬁalteBC'anmishﬂm iemugh
No. WD 01/3271 1). 4. Pol ypeptide nodification
praddjpdi fPedtiee pél {pepei §68tcan be prepared as naked
pol ypeptide chains or as a conpl ex. For sone
appl somei @TﬁbOdFLtneélﬁﬁ be gesciabl Falgepodpae n(tfbhgf ‘ired
in_a;an ked" f.0 t an th or
111108 FoRRanPEal 50a P S50 Sas RRSd oryest

mcal” Srodi pol ypeptlde chai ns

can n_sui tabl e haosts_that n
ngFlF?aﬁgggtF%ngppf rodeey &R SOF?%eﬁgi g;aﬁgbmgg%
alreQ@ypbépFﬁrégehﬁ KA hir oagyst emy dedods tthe UE calculates

chem cal pol ypepti de IéﬂtheSIS For ot her appllcatlons
the papvhEubar PREdiPCcat Bng cawiseldesirsdmend vf de

:aneﬂ%g.)é!ua'iho ?ucﬂl gu @1'% Lcw}i]:q_%nk Q'Jh)éc %Y lw%tul%p mnot add another ST
phosphorylation or other known nodifications. Such

unleﬁ&dutlC&hmﬂh&c&&@sbdlﬁﬁﬁﬁemm wmhedumlﬂgn1nﬁanmauﬂonnA1-e-
rodu0|n% the nodifi iS,a Suita t that

and §PoHRLEESs FERTF0ETE CGIGTEN S SIRES 6Fi sequences
Nucl ei ¢ acid nol ecul es encodi ng nodified GH

pahy 5epEi G8POIFEHItded e CEiS?, Ofr MY fustigiP st deitize
.gopenat E‘i@%l )Y chead {10 3 RRLATRILT WD BSi ffbred as in
i"AdUci bl e pronoter for expréssion in nannallan cells
the @tﬂ@raaetpramﬁﬂe®ersmﬁe[MﬂMﬁMUyqnlrﬁﬁauﬁi utalee grtt if

mted to, svu r anot.er eno
therg: dmoters dud S% Cife RS oS e A 1 5

responsive to the HPV E7 oncoprotein; a PV pronoter,
such as the PBV p89 pronoter that is responsive to the
PV E2 protein; and other pronoters that are activated
by the H'V or PV or oncogenes. Mdified GH

pol ypepti des provided hereify_al so can be delivered to
cells in gene transfer vectors. The transfer vectors
al so can encode additional therapeutic agent(s) for
treatnent of a growt h hornDne nedlated dlsease or
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for topical application to the skin (transdermal) and
mucous nenbranes, such as in the eye, in the form of
wageb®/06ty7eans, and | otions and for applicationPCmﬂBhBymBaM
or f%é intraci sternal or |ntraggnna application.
S 2GRS P TTEHPT y* ThosE Tt eriedCFofoor o
evern tORIUANS N e, bé:acﬂhﬂ_eef@ﬁtﬂufﬁéﬁdt@é OnB3¥nat16%0 sent when
i sotoni ¢ solutions and pH about 5-7 with appropriate

theresals s;ootheligutipramdst cead®nd br mF ¥ et a5anerosdPE f or

aI a licat] a
norma iy i AP S B AR Seeiind DI5091198, L BES1 0026)
could 1354023, mhi £dr desatibeaddrosees headdebinvényonhaaion,
steroid useful for treatment i fIa éo di seases,

wherqpf (e M TQrBRE HR) TeRHRC Eofic ? LBRTOANGT (Gt | bEiugered”

&g&@%% 1 dbide; 4 vge CRAROS| pHEN @Is@;@adﬁ og dditional
by Sa sorption, |na%t|va?|on and excretion rgtegmgfathé o

buffacts tecwconpourid, a$hbuﬂbsag%t@bh%dﬁ©é daffeaspinpriorities

nlst S t her a nown_to tho
or d%? %$%9 %'f WS ﬁé g%%%rl ed ur?ﬁer he%elh if€never
therd Oﬁsﬂgféoxﬁaih benhdet esREpPedt e]HchdikCi(ﬁvhychSWBgldO&agé$W1se be
known in the art for adm nistrati on of unnodified hGH

comp keite@ dempak i bR ofnpreperPres WhbRaeefdippes teegUE could
sendsél?g Aé%y%%@%@f}lﬁgi» Llaﬁtlvym@a@&lws medi firedB6Hon
ot GH The

npar e e unnn |ed and/or native
coul@haimﬁcemampbé cbepasbitsnﬁQr|prdesmtgdandaa béts for
present ed ackage, | or dispenser.device
buffepattant c %?a?ﬁaBntbPrﬁEYe ﬁﬂ ta§o§38§ % Fhese ' 6%pic
blockont F_]d)f” AorEbecAet hb¥eok gl ed) epbuldhBepackageasf @here is

exanpl e, contains netal or plastlc foil, such as a
roombl |1§q>:erupab$<nc¢helﬁaéheée UPEpensen devi 8é Bifspén the
acco a u admn
cranfRSPPRNLEF, oL OELALEH, BRBaLRLeNLnL LRRPhoR, pTbeic wich

24 bagenss p@@db@gpaekageﬂ asuadt sehdsbaf femnetactusr €or 4
cont ai ni ng packaging material, an agent provided
diffqpeRE nPrhf@l&lfabel that indicates the disorder for
whi ch the agent is provided. Anong the nodified GH
p@¢b§@@llﬂ@sl§f@vm§géOﬁeFélheﬁﬁeuﬁﬁélﬁﬁe@n@Hexample of
infOPIgath8§ EH%E I:gu B.C'.B aégmﬁlhﬁ%bgltgg fz9 %.o%%l hO%_S transport
anendabl € ora |very el Tvery can include
blocRdimnpiaeat odn (ko ﬂbasﬁnsbmeand/ohegasaﬂdungeihbmaMould

tract. Such_nodifications can ud reased
othepate] RONGRAoR FR ChGer BRECHE b8 Eon P Er ane Qiléh bgs
othefXPASHEBatPofakeMR, 18XRASH! 8ft PaBHRheASReNR dh@here is

gastrointestinal tract, and exposure to particul ar pH
roomconﬂlgoodsexsmpﬁea§ftﬁéhpéwiﬁﬁoémaﬁh@nsﬁgﬁécW—5ﬁhﬁ@ﬂld
conditions in_th nt.es e difi.ca
advaﬁﬁ%gﬁagsﬁgsgg anhte” geo%§ %Pgnng%p?ot%a es |n%ﬁnﬁaqﬂlng
is iﬁﬁlbﬂ@n@hemﬁhrbmalt@du Agfeeatinase iAcane .gel alE mmblllty
Modi fications also can_include |ncrea5|%9 over.al
lnfoﬁﬂaEFLPPt)fret@ 6t BRCFI PTRERafh ) Ag Py ld identifier).
conformation-altering conditions such as thernal
taner:hﬁcaboaﬁd descei@tdont o anil Mg ldmdrSadmdiqreptderny to the
r l.ypep S
Serv%ﬂgmgﬁl% opgﬁg% g%l'5§%§ @angﬁgﬁbfggg?%ﬁqgﬁ{ éﬁaﬁf
caseObft hsupat. hOd‘Sled%&ﬁfd heah ewe la.lsléobee)eajmh&ad zm dmmlink,
3Dscanni ng nuta%gne5|s neth ds for 4’ %In rati
I

i.e.e@ebut i8N CAEEe OTc 59PERdi (B 98 §PS55) B é’éarci
acceégg685’lﬁ5§18§@ﬂ UtrBe RYBH AARIAKC &I % Mo Léis?é)%:xed
0132977- Al and published I'nternational applications WO

and 20e4£02289Raddd neDi2004/e02 X4 B ldarkhise Mised s PI¥F-epar e
nodi fi ed GH pol ypeptides. Modification of GH for
suitability for oral delivery can include renoval of
proteol ytic digestion sitesj;in a GH and/ or increasing
the overall stability of the GH structure. Such
nodi fied GHs exhibit increased in protein half-life
conpared to an unnDdlfled and/or mnld type natlve GH



pol ypepti de expression. Nucleic acid nolecules in the
form of naked nucleic acids or in vectors, artificial

wohowrmesomes, |iposomes and ot her vehicl es canPO®1B2005/003684
adm ni stered to the.subject b

: system ¢
Acco%ﬁh?%iE?r%??oh?v?%ﬁ?Bﬁl,eF%Caghgn S5t KeP9Y oliPgs 5 could
Jown BORk Nk ShHE afh OHrm¥BeBnsSyst NUE angdteBAVHYO,(atthe chlel giohe

acid nol ecul e or vehicle containing the nucleic acid
of) uitepadfidinan bBhealNgeeeB £8UACEPK. SAGRPALS f.P&OKSN the UE
| so.can iL.rect, b IS i.qQn :of
awoul BPEFED PEalih Fhar i B e Y PSR 18 e wode
B. Th&sue.cderdexaapkacht imfivroeklisnand paelioler abivisg carh as
be targeted cells for_in vivo expre%%ion of hCGH )
for ewpPREPt fAesIeRRIYsaddedaforn fPi FotEirprassirarroerdng
queudSH pol ypepLide ah$arhaekuHewsah S oaul0keuaus tt GHhe there
patient. These cells can be renoved froma patient,
is rooml eit e@ndstfbe erpressicmacel anfcEmpsippepritdehould

: I ntroduced, and.then_adm nistered to,a pati.e uch a
instEg] ff oRoranaOn BRGPATL TBAP RS GRUCTESH deghmye Lettul
for EXBreEstONkMEwtBLS RbEViBedlheeeinnearsheariyade aby taey
sui tabl e nethod. Further provided are nucleic acid
exampbet bf sNedapBi SPRGLALEILE dnderBdPBcul es as descri bed
above, including a nucleic acid nolecule conprising a
sEqﬁencén@fHQWCt@oFﬁées9bhéheeﬁ@ﬁéé§lpﬁel§og$ﬁwﬂ'

ng
as_set _forth.j ny .of _SEQ | 2r / ,
usedggnigaec bl uGeR 18 Wﬁgh ?T%Jgs E‘é @%ﬂﬁ;&’ﬁ%e B 10 of
the 84d465cellb- 2dmuR22aaed 223oomasibundiisodaltaf kdgmntin a
thereof. Further prqvided are nuclei¢ acid vectors

trangBapEi 8L AN PBAC aALid enfPEchif e EPYs 1g8sePhéd Afoveast

some@B8 €RE! 5268008 RhAY (L2838 ¥eekehd scHbeTheaRRId Gn the
uses The nodified GH pol ypepti des and nucleic acid

tranepbecubésckrovi ded herein can be used for treatnent of
any condition for which unnodified GH is enpl oyed.
Thisiseebi ba pndeirdesoex ehplcateusbsve- dasdirfibed GH

pol ypepti des and adm_ni strat.ion ods. These ,
arraag%ﬁngéqarﬁeiaa Ve&T&Pété%éﬁaﬁaP? She a8 C_aiecﬁﬂnt Yhdhe
orin®RBhkeabiEoRfc0brEdenthe miRaificad GruRRIRePIHARTications

provided herein are intended for use in various ,
and aheeapettiive asrapblementd aghode deaviEpsddy rrhasiectpkd led

: | s used. f treatnent.. Su ds, jncl w1 u
in thE dFns Bob CRRER 45Tt L oM R oD phy S8l G
inveafldoftdihadl taendipbetidededesired rand ntesided hel @uvdly such
virtue of their inproved stability, nodified GH
modigarasépRpdesdp PEFPEEEMRESi-n exhi bit i nprovenent in
the corresponding in vivo activities and therapeutic
effects. In particular, the nodified GH pol ypepti des
are intended for use in therapeutic nethods in which
the natural protein has been used for treatnent.
Treat ment of disorders can include, but are not
l[imted to, growh deficiency disorders (including but
not limted to Turner's syndrone, intrauterine growh
retardation, idiopathic short stature, Prader WIIi
syndrone, Thal assaem a), AIDS wasting, aging, inpaired
i mmune function of H V-infected subjects, catabolic
i1l nesses (including those associated with respiratory
failure and burn injuries), recovery from
surgery, congesti ve cardi onyopat hy, |iver
transplantation, |iver regeneration after hepatectony,
chronic renal failure, renal osteodystrophy,
ost eopor osi s, achondr opl asi a/ hypochondr opl asi a,
skel etal dysplasia, chronic inflammatory or
nutritional disorders (such as Crohn's disease), short
bowel syndrone, juvenile chygpnic arthritis, cystic
fibrosis, male infertility, X-linked hypophosphatem c
rickets, Down's syndrone, Spina bifida, Noonan
Syndrone, obesity;, inpaired nuscle strength and



approved for unnodified growth hornone and then
titrated according to the inproved therapeutic effect
woeswslos731g from t he nodi fied GH Exenpl ary dosPagiefo05/003684
adul t _subjects with chronic renal failure on
Whathéﬁo&#ﬁﬂ‘%gsléan be 0.125 | U kg (40.5 ng/kg) of GH
i njected subcutaneously 3 tines per week after each
dial ysig session during the first 4 weeks of treatnent
1. &nge h@%'lﬁﬁmﬁff%ﬁﬂﬁikg) thereafter. The |ength and
dosage of GH treatnent can vary accordi.ng to subject
t 8| EFgRcE™ YBé CRofz WaKIF Sa|C.O“EfEﬁﬁ’rﬂﬁ"ﬁ’it163?rl PRI dgypates
or obtblhs §¥1f8%¥ng%9%) JrorCamRaRi=Sens 10f PIeReEIE%S1AKh signal
activities of nodified GH conpared to unnodified GH
to beanrhesusédetio tdebaoriihee alitrerlsatse cposayes: sanicbrd abdigee
rﬁgineg. 5. C%%tic fibrosis Suq%gcts in.paQ?icuIar 1 &
accogfingy &R, AWPERTEFE & 3 Brd&iSs i & ProBremE Wt £t t°
havel BNgakedr @WB, sienadeadatia-ofeisge QM poyid HirdtRizfed sizes
catabolism Miltiple studies have denonstrated
and papfededshargResany W GIRVe frhehisedstad daieasl \iige; and
GH O her studies have shown that GH treatnment results
i B istrprovedwhirbedhe wilr edgsec iqopmunysiediiar alesrigsesends
t.ol.erance and. bone accunul at.i on id I ather.s have . . .
the rlsléﬁéf ltOPegpr%lr?y"z‘lrn%r%oe\}:ees & irrﬁjlo%aléosrt a hues %lséqorfatlon H
the @Basuhedaby odeeheasdd Hedsiid alddhlric heantbreai iSest 0dn
~intravenous antibiotics (see, for exanple, Hardin
signpls | Eur. J. Endocrinol. 151(Suppl 1): S81-85
(2004)). Dosages and dosing reginmens of the nodified
GHis provided herein can be determ ned enpirically. For .
2. axasphed gai #anekadn HosHyeseHn dt R ST ¥9m communication
: L i.son: of [ ; ;
e e A RO Per i T Tnaa ] ca e San B on By
compasedgi hhtheidet ef nthat infiorkxenph aritldoiegliofference
pediatric,subjects with cystic, fibrosis includes, but .
betwlhnGhe) FAFFeRLt bhe AT S bt L SRR 5 U Ae Padding
and 2MRUBENRELEQ Pi3elULKILVK: (S8E EHoffliik &S on Bilgnal..
Endocrinol. 151(Suprl 1): S81-85 (2004)). The initia
t herapeutic dose of nodified GH provided herein can be
3. hhgereeamgendgdeigihi &l @auki dosiee fOLFdFRALIBOLSS Fixed in
usi ng unnodi fied gromﬁh hor none and thereafter
sizet.itrated according to the longer lasting and i nproved
t herapeutic effects of the nodified GH provided
herein. The nodified Gis provi dedherein have increased
4. proeghpdseabihi cyaandli nphevetdn hah¢ -1nferndugn is always
modi fied,GH can _deliver |onger l.asting, nore stahle
senty Ry BB LT EOSPRELE™ het FBSL Pehe HaTt of <0 Bore Wi h
othe@¥s et rEyhk esgspandisgn all ow for | ower dosing and
| ess frequent dosages. 6. Ot her conditions A nunber of
ot her physi ol ogi cal or pathol ogical conditions are
5. ROLRAHLE abakgetsatfr 1 GHyhBeeaRYehd NEsEoRhYSi & 0 Galt added
or pathol ogi cal conditions include, but are not
if iy rist edreedysipessdedednebbedcerengicaeoen eakerpl -
physi cal power, catabolic illnesses including, for
exanpl e, those associated with respiratory failure and
6. Bumethoduesesn( sdaifmol  exhapeen thetirfomhatipm. isurg.
h.%&i%%?:'S 7-34 g2001)), recovery fromsurgery (see for
sche O *YEEMEFI8F: Growth Horm | GF Res. 13(6):
361-70 (2003)), congestive cardi omyopathy (see for
exanpl e,. Adanapolous et al. Eur. Heart_J. 24(24):
7. FAEREE S505 CLADel « PhRSEARTAY, DHEGFTAT gy s control
and 8geRer ahireprmatten . hepat ectony (see for exanple Luo et
al. Wrld J Gastroenterol. 10(9): 1292-6 (2004)),
chronic inflammtory or nutritional disorders such as
short bowel syndrone, Crohpjs_di sease (see for
exanple, Slonimet al. N Engl. J. Med. 342(22):
1633-7 (2000)), juvenile chronic arthritis (see for
exanpl e, Saha et al. J Rheumatol. 1(7): 1413-7



cultured in Fisher nmedi um supplenented with 10% of SVF
and 10% of equine serum (ES). 24 hours before the

wonalsidbesrat i on assay, the cells were centrifugedTaBzos/003684
was h d th PBS.. The .cel |s vere 1 hen [tured in

8. Jily Gt SUEHIE TNt 8 E TSy 06 £ &f a

conf A&nsht ¥o:0f 1 EHmathch x 106 ceI I s/m After 24 hours of
culture the cells were seeded in 96 well plates at 4 x

104 cells/well and treated with three fold serial
9. Aifstnon {42 painis 0f Wadirpated inddvatied ak
mut ants bet ween 6000 pg/m and 0.3 pg/m in
implememptschesinfiBSECIEH was used as an internal control
for each proliferation assay. Aiter 48 hours of
treatment with either native or nmutant hGH
10. (@rreetmce@tmi wt@qﬁnmtle,agé“@retihe theoliinfferraritderofcan be any
b2-11 cells was % 20 em of (I:leol Iln trerat% A , sent
Slze(ﬁ?o‘?‘re%]éﬁj Pt T i addéd and ¢t 'S FRcTbared ForS
if theUpaddidy O éEﬁhElJaéJ_sam NEias rtar ime:@maea@sen safzet hel the
tetrazolium MIS into a sol uble formazan. Sanpl es were
set pEadlif®sa Spectramax reader (Ml ecular Device) at 490
nm b. Proteolysis resistance assay Foll ow ng
determ nation by ELISA of the amount of hGH produced
11. (RAorehbed vas alsnvselqll%3190rm@diﬁ?-%ﬂ%th¥@%5t A6t 150
u fs
infollallod SEIAS LB PO 8 ML iR e
paddifigwl & ©&nt otal protei ns in the supernatant (1% serum
as the concentration of total protein in 1% of serum
is 600 ng/m, the 1% of proteases was based on the
12. tptaktas@und Df Proimi NG, avtbrwin alerd nd ke dAmednt  of
hGH) .. hGH Mutants were treated w th proteases |n orddr
relapgongahp | PGrYest sEant LM RIS otk Fhe gnqpet of padding,

I | QORed 1R s
T e e o e oy D e e 190 el
commtioiaa e udevide prod eblse sottoemn tvalre ke sl csmpglmicaé:a@m

of the follow ng proteases (1% w/w, Sigm):
devigeehymot rypsin, carboxypeptidase, endopr ot ei nase
Arg- C, endoprotei nase Asp-N, endoproteinase G u-C,

endoprot ei nase L d trypsin). At the en
13. iﬁcﬂg’&?? n®ti te, gi%“Pn f@ %19 St¥asE &8s %1398 are
inc1{BdEuUM, CERE a(':&hrﬂ@'li%é"tl&p-rﬁéﬂaﬂe dabietisn (eeha) the
diluted 1/1000 in 10 mM DVEM was added to each .
preseea@tpﬁnolilﬁ QF JBPT € ol kIR P Jﬁ?ﬁﬂ@%ﬁﬁ@%taﬁ/iﬁﬁﬁsent in the
a pwere then used to determne residual
Comun 859??128_.2;‘3?&{%% percent of residual hGH activity over
t| me of exposure to proteases was eval uated by a
net Eﬁoat udy fgll% J? R%i@ﬂ" LA H 1 df%é’sr %on@i‘ﬁicatiom
nt x{'are°of pro eases 'wak 17 esh y prepare or each new
dev1&%S@¥.lEﬁQ&té$ OEkeSQiklél ofstiod Eadtbpigtedathse fdn-tBe
(SILGwA) 200 trypsin (Sl GWA) 400n}?jn1 and a- |
com@ﬁgfﬁawyasﬁh@(leldwozeocwffﬁng| M i Rdrion
hav:.%bn%th )nog e%fgé%inqu eOsPae 0012‘7 Shel pa?ddfth and
eac proteo ytic sanple
(prot eases serum bl ood) was added to 100 m of hGH
15. ah 1‘%891188/2% ?ﬂdc§%9mp9{ h@f@lﬁ'%%ﬁdefégs Vc%rﬁrﬁm1%atlon
S, as indicate e appropriate tinme-polnts
dev:Lil:a Iils af UBnfievpret eadeshai athere, wiosis st e:cvmrmnlcatlon

EDTA-free prot ea e |nh| bi t or cockt Roche
devicgpfet adNQ@%I %a i 1e%HP %7Cﬁ)%hﬁ1§5vﬁo’§]h'erﬁrﬁﬂrl

comm%%gheﬁssegﬁs@ ton6ash MelAcid Prstesd o sdom un:Lt

proteol ysis reactions. Biol ogical act|V|ty assays were
then performed as described for each sanple in order
to determ ne the residual activity at each tinepoint.
c. Thermal tol erance assay_ql©_assess the kinetics of
thermal tol erance, individual hGH variants are tested
with increasing tinme-points of increased tenperature
|ncubat|on ﬁdter detern1nat|on by ELISA of the anDunt

o .




PDU, according to the invention. Fig. 9 is a block
di agram fl ow di agram of a Node B communi cating
wonbwroeet7oon to a UE device accordi ng to the PCT/IB2005/003684
i nvent i BEST RRYI THE | NVENTI ON. A
16 ({YEPE Fonmh TAT Xed RSy O MARGRSTE BrogR Cation
devidd 285 { TRRAe W |df ke HQ1i dTRy: deggenkltyoltavendeehp other
specified for E-DCH by 3GPP for HSUPA. It is |ikely
wireldms cdramuninsatipmveed DU shas U@e@n‘?"é—é’ﬁst Pt E8°by” a
|, selget 4 he e gauak ot nQk
comm?arg%ﬁl?ﬂuu9%4?llﬁﬁg 5%%.3?@3%. cor ?ﬁg to ?henprlor
art, if the TBSis Iarger than the MACe PDU, then
addln _is added. cof dj e
|rﬁQ¥anl 6ﬁ£ﬁ§y Céggé%? Pﬂét%%gﬁﬂFer agadable
stora{‘d’f@ n@t\!:x_eictid& Sénﬂdbd}flrt_ch e draildiaig pregfteire coldan tihb&esnz €or
of the scheduling information. |In sqne enhodi nents of
execyiEOR (AR | GHIPHIRE SIRASTE 6T &@ﬁé&?&h §§ Lo FOPRREREn Program
coéleI @ %@J‘[js of padding ol Gy & dritRdding @n nte‘%h%%ingt'c@%rdlng to
I ng |nfornat|on as Inthe prior art, i.e
clalmchedullng i nformati on woul d be sent not onIy when t he
size of the padding permts, but also per
eventtriggering, or polling by the serving Node B, or
18. pRrwarshdssut@memtdeatidrhelesciveduldonpriisfioiomati on i s
sent to the serving Node B periodically. In the UE, an
EndEfs ( EoPChreaanapoblr bocmhiegnbinfatriman)i cselfect iijolusion
algorithmtypically selec%s whi ch data are to be sent
in abae@duaﬁcehéoa %qealdapa Pat&apFidted &y eRe™Nsde B
wirel SEh@oﬁnﬁﬁ%gtEeﬂ’efiegflt:%e'actzgﬁfdgn@c‘éo( egHARG 10y
tﬁ B) , and the available data in the buffers.
reunhengthbeaqommunoﬁaSebecSedndAtaoahaVEh@ ﬁeﬁaﬁbdlze
a nt_of headers_are calcul ated,. the E-TE seI t
Seleggggr%FﬂW1§aﬁe n8fapﬁﬁﬁ§£§ e%ldogsséglcul % d%:d
nece@HEH?tt@fhéeguthédsédéét@@-fh&e&O@Ez@Lh%ﬁuirlgger for
scheduling information (e.g., buffer or power above
SpEBnthEeshabdai gl thee ihebrREkE e GHeeRYH Rher@® is room
base station polling for scheduling information) is
for phesénforsehédul ingthef eomanéraitsd cadgdgned et drsagadding
the REcause 0%15 e trigger. However, if no other trigger
€ FgmBP8§Sﬁ th&*diount of paddlng cal cul ated by the
E- TFC sel ection algorithmas needed to fill the
19 t ansport block is.used to determ ne whether to
i ficf¥ EeQCh%%ﬁ?th% Thiormation in the MAC-e PDU (and
p033|bl whi ch s duling i rmation case of
T PEr Gh RPndeCIrcsthedu MRS LRPoF GRFTSI Srbarat device as
in cPagsi by dihfsferent lengths) . In one enbodinent, the
schedul'ing i nformation (SlI) is conveyed by a single
flaxggdllgng%b:egg ﬂ%tt@/o'rﬁ@%cflh%llglg and-ddi d M @pnt  of
Ing is larger than the SI fiéld length, then the
contSbldaatcaamiem pdualaddyy addéihdeo BsherVhgse Rt ace

consSEyag 281 BRRpLAR e RO o0 ol i g e

size of the SI data |tent field--i.e. the SI f|eId
| engt h--can vary, dependi ng on the schedul i ng
20. iﬁfSVﬁE?WonCE@P%bst Ported, and in particular there
could be different SI field | engths for (sets of)
dpf P8r 86V16€Hed®S ng infornmation, and if the amount of
padding is |arger than at | east the smal | est of the
dief fredamt asncers.a-*»emtwer@ H@CLUF&% & Fadigr geestwork
0SSi I t t
contEariiest %glé 3a% 16Ellftael% ar ger %an esegr?o%gnlflorts cach
paddlng) . As a result, the |nfornat|on reported in
the SI field depends on the size of the padding: the
| arger the padding, the noteythe information. Both the
UE and the Node B know how rmuch padding is used. Thus
both know the length of the SI field. Note that the
E—TFC selectlon algorlthnthas to caIcuIate the anDunt

o



(and the actual amount of padding is reduced) . - i
nFig. 6 shows an alternative with two different Sl
wdavm/oeteos/ fields for conveyi ng two differ enPCTBI085/003684
, of, schedul i ng i nformation. .The Lo di fferent ] S h Ye_ 4
i nCTUHEEA MPE TSI BT U G 6 ) ST ZE8. 2R 111 SE>PRabs oo
confl When &t c(cﬁmﬁlnltdhtllx)elfdt&%ﬁﬁ 4 had @l&eh@@sﬁe‘@ﬂ@eOf
e two Sls follo instead of a DDI, and a second
flag F2- incl uded only if the first flag IS
21. %@%E%ﬁ 'c%%%i %B@Eﬁléegaeeg%htéa Bi £8€0E . cMEbAUs Bng
to indicate a set flag, if only the first
electﬁlonns: ppw@menttsh@ﬁlé@tedamdmﬁ@erc@nb@@he@r%o as to
esent bot and _F2=1. |f ng h f
prov% Fﬁé€§u$8 R&rF OF?lPﬁsuf%1gﬁgﬁtaéggr&ygg5%8
Clainaqgonnndate either of the SIs) , Fi=O (and the F is
not included in the MAC-e PDU) . Fig. 7 is the sane
case as Fig. 3, but the anmount of padding after the
MAC-es PDUs is less than 6 bits, and therefore a DD
is not added but a short SI is added instead of
paddi ng (second exanple below) . Fig. 8 shows a prior
art MAC-es PDU consisting of TSN and one or nore MAC-d
PDUs of the sane size. The MAC-d PDU size is signaled
with DD and the nunber of MAGC-d PDUs with N in the
MAC-e PDU header. Since the E-TFCl tells the MAC-e PDU
size (including padding) and {[DDI, N] , (DDI0)}
tells the data+header size, the padding size is always
known. Thus appending SI at the end (where paddi ng
normal ly is) works fine. By having a fixed mappi ng
table defined as in the illustrative table 1 bel ow,
t he padding size tells the Sl size. In other words,
t he padding size (calculated fromE-TFClI, DDI and N)
tells which SI is put at the end of the MAC-e PDU.
Padding SI 4 - 6 bits 4 bits buffer status 7 - .
bits 4 bits buffer status + 3 bits power head room
Table 1. Fi xed mapping table, indicating SI sizes
corresponding to different paddi ng sizes. Consider two
exanples .First exanple: (Fig. 4 ) E-TFC => 2212
bits MAC-e PDU DDI (| ogical channel 0, PDU size = 320
bits) different from 111111, N can be read N =6 =>
320*6 for the data+6 for TSN => 2212-1926-6-6 = 274
bits left larger than 6 bits, the next DDl can be
read DD, N (logical channel 3, PDU size = 244 bits)
different from 111111, N can be read N =1 => 244
bits for the data + 6 bits for TSN => 274-250-6-6 = 12
bits left larger than 6 bits, the next DDl can be
read DD = 111111, end of data => padding = 12-6 = 6
bits At the end of the MAC-e PDU we have 4 bits SI +
2 bits padding Second exanple : (Fig . 7 ) ETFC =>
2212 bits MAC-e PDU DDl (Il ogical channel 0, PDU size
= 320 bits) different from 111111, N can be read N =
6 => 320*6 for the data+6 for TSN => 2212-1926-6-6 =
274 bits left larger than 6 bits, the next DD can be
read DD, N (logical channel 2, PDU size = 251bits)
different from 111111, N can be read N =1 => 251
bits for the data+ 6 for TSN => 274 - 257 - 6 - 6 =5
bits left smaller than 6 bits, the rest is padding
At the end of the MAC-e PDU we have 4 bits SI + 1 bit
padding If SI is always sent instead of (sone)
paddi ng, the presence of SI in the MAC-e PDU does not
need to be signaled: the right TBS/ nuxi ng conbi nati on
is selected to ensure enough padding for the SI to be
sent . In sone enbodi nents, a special value of DD
(e.g., 111110) could be usetkto indicate that SI
follows. Notice that if sone triggering event occurs,
SI wll already be present in the MAC-e PDU before the
UE cal cul ates the armount of paddlng In a typlca
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