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del i veREYAMIEDAIAEATIONS ssue and had been shown to be useful for the
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subj ec‘EVl[‘}P 15%?9@”?5‘5}6?3@%’@‘%9%%3%’&%%{’@a t her apeutic range of the
therapeutic protein, as denonstrated by the persistent |evels of the

t her apBACKGRO@BI n found in the subjects circulation system [0003] The

primary limtation of using reconbinant protein is the restricted bio-
avai | abi | i {8002 t ke debiesoyrdifiisodatid opreotmebinentfrtieins ba bbenaded foi isdnyat i on. I n
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proteins, for example: the conservation of native protein structure; improved biological

' activity; avoidance of systemic toxicities; and avoidance of infectious and toxic impurities.
Additionally, the plasmid mediated gene supplementation method allows the subject to have
prolonged exposure to a therapeutic range of the therapeutic protein, as demonstrated by the

persistent levels of the therapeutic profein found in the subjects circulation system.

[0003]  The primary limitatién of using recombinant protein is the restricted bio-
availability of the recombinant protein after each administration. In contrast, bio-availability
of plasmid mediated gene supplementation is not an issue because a single plasmid injection
into the subject's skel etal muscle permits physiologic expression for extensive petiods of time,
as disclosed in WO 99/05300 and WO 01/06988. Plasmid DNA constructs are attractive
candidate for direct supplementation therapy into the subjects skeletal muscle because
plasmid DNA’s are well-defined entities, that are biochemically stable and have been nsed

- successfully for many years. The relatively low expression levels, achieved after simple
plasmid DNA injection are sometimes sufficient to prove bio-activity of secreted peptides

(Tsurumi et al., 1996). Although not wanting to be bound by theory, injections of the plasmid




(Tsurum et al., 1996). Al though not wanting to be bound qﬂggp

injections of the plasmid 1 28 Novenber 2006 WD 03/ 09893NV /16541

constructs can pronote the production of enzynes and hornones in subjects

in a manner that nore closely mmcs the natural process. Furthernore,

anong t MO s®e3ei ral techniques for gene product supm@cEsd@s410n in Vvivo,

the direct injection ofplasmd DNA into nuscle tissue is sinple,

i nexpensi ve, and safe. [0004] In contrast to viral vectors, a plasmd based

expressi on system can be conposed of a synthetic gene delivery systemin

' add| t |ccnstru@sttah@rmmdtquowwOﬁﬂéﬁéﬁsﬁgd@m@mm%%ﬁsﬂ%mﬁféﬁ%‘ﬂ&toduct s. In this
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pI asm ? Xpression syst products general ly have | ow

t oxi cigene prfdiuet sumﬁmtaumnwo the disest mﬁc@p’éﬁ sneid DRGrigomBRiedisT®r ~ gene

deliv [ the risks of immunogenicity generally associated

W th 3%%13 &iﬂel{a‘@ aﬁmogagite there have been no reported cases of plasmd

vectors becom ng integrated into a host chronosones (Ledw H)h et al.
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of ong @5&@& of QEyntﬂeﬁ@Fén@%@We&%%taﬂ iPhddktionas th%la!ﬂél&@%éi@ Enco@nges during
treat nen systens ' residing outside the chronpsones, plasm ds
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CXPT eqg rﬁ@%&;@ﬁ%ﬂﬁg eﬁﬁf&@sc} Fa%d Ju&ﬁnaﬁ Rtectarpefa‘ ﬂa@é gl)are 1 k@ ndf Pl asmi d DNA

into SSu€e ce : Oonsequently, t he use
of pl aspoitet] e ofiplasd mtqrqhemwnﬁemt@d altcsqh@pfébxomp&nmeﬁ Hedsifiethas been

lim ted %ﬂp e)F \pﬁclplﬁiﬁmm%%e R F TN efe efflG sh(ﬁ%ts fh'e gétﬁgﬁon PNAcdRERkR | nto nuscle

fibers™a iréct injection to rel atlvely | ow expression
| evel she iractingionmf tumnomppregmmtdwmg trepivhent dé lepisoreet sysfems residiog) or i schenic

muscl es I of the

'transé) ﬁ g@gr glélé?ogﬁeg ﬁ d%%aggs mecfﬁ%:% gyag?glﬂlﬁnﬁ%%gm@@(Danko and

Wl f f leaiﬂﬁjgtﬂc)aﬁmtdrdurahorrcécgamtexp,r@ssmmm tmmswwﬁe@sﬁt all, 29}19Mﬂ]@ﬁﬁsetcl i ni cal

appl [ %g %s have been confined to vaccines (Davis et al., 1994; Davis et
9@? [ 0006] Thus, extensive efforts have been nade to over the past

: tvvo decades to enhance the delivery of plasmd DNA to cells by both

cheni cal al03hy sUslattunsishin s mpsharfpplications  for plasmid mediated gene

supplementation have suffered from low levels of transgene expression that have resulted
from the inefficient uptake of plasmid DNA into the treated tissue cells (Wells et al., 1997).
Consequently, the use of plasmid DNA directly injected into a subject for therapy has been
limited in the past, For example, the inefficient DNA uptake into muscle fibers after simple
direct injection had led to relatively low expression levels, in normal, non-regenerating
{V itadello et al., 1994) or ischemic muscles (Takeshita et al., 1996). Additionally, the duration
of the transgene expression has been short (Hartikka et al., 1996) (Danko and Wolff, 1994).
Until tecently, the most successful previous clinical applications have been confined to
vaccines (Davis et al., 1994; Davis et al., 1993). |

[0006]  Thus, extensive efforts have been made to over the past two decades to
enhance the delivery of plasmid DNA to cells by both chemical and physical means (Danko et
al., 1994). For example, chemical means such as lipofectin/liposome fusion; polylysine
condensation with and without adenovirus enhancement have been used with marginal

success (Fisher and Wilson, 1994), Theuse of specific compositions consisting of polyacrylic
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al ., 1994). For exanple, chem cal neans such as |ipofectin/li posorre f usi on;
pol yl ysine condensation with and without adenovirus enhaNewreher 28k e been
used with marginal success (Fisher and Wl son, 1994). The use of specific
conpositions consisting of polyacrylic 2 28 Novenber 2006 WD 03/099341
PCTI USO3va@@ed34nci d has been di scl osed in the internaigrasediepat ent
publication WO 94/ 24983. Naked DNA has been adm nistered as disclosed in
I nternational patent publication WO1 1092. Additionally, physical neans
of plasm d delivery including el ectroporation, sonoporation, and pressure.
Al t housghl hesten diclastris Shednserhasidnal rient prigtcarion VO SW24383 Nkl DN B3| | t he net hods
liste § Al t hough not
went | it S L A R R b P 0 AR o & cel | by
eI ect rlﬂwmaatmm of plasamddslmetyendlp-’pigl eé@trommngm, sanopw%wanmctsw% electric field
S r ows for the
|an ux&ﬁ?ﬂ% xo gndgﬁtgéseqﬁerﬂ%%s Qﬁbk&ehﬁﬁééicgchgss’ mr@ ﬁggﬁ%ﬁbﬁﬁbrhgg%rom 2000). By
adj ustalemgoltomwehadmmth@;lnoqwtosresmggenerat ed by an el ectroporetic system the
efficiency of nucleic acid nolecules that travel through passageways or
pores can Pﬁ ]egu ghnoltjw%tmgé‘btb‘éBémﬁbyﬁéor?%dglﬁéﬁfofﬂ%ﬁnﬁmma ectroporation
appar at us del 1 ver ules to cells at a selected location wthin a
cavi t yinfors aelh &y Blgelyoporation lﬂmlﬁ’eélﬁle appliration qf @ pylsed wltpgeplecirisifgld iPon devi ces are
al so oosfdhs and PCT WO
96/ lzg‘%%%%%%%ﬁtd%%esg%ﬁl f%ﬁgﬁﬂg%r}(l}!? 97%%%%F6%8$&Tﬁgge ectroporation
t echni MMIMEEAUE@WGIPS &mighy and Noudstrgm,t 2000 Rysrimetingthmelectricaluise af t er
i nj ect [glﬁ[ ' 998), or to
del i ve eﬁ%}ﬁ% b)gin‘ﬁit ‘P&#% 8’4}& rﬂ% "Z%?r% gf%lgg%ﬁflgﬁlle%ﬁ?%%%g u;aﬂ%cut aneous
t unor sth(owl phsagaekys o [ires, camggzlregulat{gi |1&8. Baten|5,704,208 dgscritiep @t r opor at i on
al so I, 1 (Muramat su et
A R o O e e S (- R et
al ., 1@99,) in thechody ofaipatienthFicsppdse gbltage injestionsdeuicesrard ﬁ?oél?%qhbﬁ?@nof pl asmi d DNA
follo e { S gshown to | ead
to hig gl ¥en‘f1§$s ﬂcrrcﬁaﬂf@%b‘p&?‘om ﬁg@%%g%g?%%?ﬁﬁg orm)ne (" GHRH")
(Draghv%p78dd.i et al., 1999) (Draghl a-Akli et al., 2002b). The in vivo
el ectroporation of the skeletal nuscle allows the plasm d DNA to be

efficientl it | @kenTh%écH?}Bﬁ{tiBﬁ#ecﬂnicfﬂgﬁﬁ beciebd fé@ﬁﬁﬂ%%ﬁs%cﬁa&ﬁéressed

El ect r opor nis [ectric to | nduce transient
per meatwil$ ifieatnjeotionodf phasroidiio st etmbr 1997; Redrcpt éﬂl, Ilg%é or to deliver the

antitumoral drug bleomycin to cutaneous and subcutaneous tumors (Belehradek ef al., 1994;

Heller et al., 1996). Electroporation also has been used in rodents and other small animals,
e.g. (Muramatsu et al., 1998; Aihara and Miyazaki, 1998; Hasegawa et al., 1998; Rizzuto et
al., 1999). Advanced techniques of intramuscular injections of plasmid DNA followed by
electroporation into skeletal muscle have been shown to lead to high levels of circulating
growth hormone releasing hormone (“GHRH™) (Draghia-Akli et al., 1999) (Draghia-Akli et
al., 2002b). The in vivo electroporation of the skeletal muscle allows the plasmid DNA to be
efficiently taken up in normal fibers, and consequently expressed. Electroporation is the use
of an electric field to induce transient permeabilization of bio-membrane pores, and allows
macromolecules, ions, and water to pass from one side of the membrane to the other. Thus,
electroporation has been used to introduce drugs, DNA or other molecules into multi-cellular
- tissues. The technique has been used ir vivo initially to transfect tumor cells after injection of
plasmid DNA (Rols et al., 1998), or to deliver the antitumoral drug bleomycin to cutaneous
- and subcutaneous tumors (Allegretti and Panje, 2001; Heller et al., 1996). Recently, numerous

* studies, mostly on small mammals, showed that the technique increases dramatically plasmid
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macr onol ecul es, ions, and water to pass fromone side of the nenbrane to
the other. Thus, electroporation has been used to i nt r $8Neecrolrang806 DNA or
ot her nolecules into nulti-cellular tissues. The techni que has been used
invivo initially to transfect tunor cells after injection of plasm d DNA
(Rol s etw@b3/09934P98), or to deliver the antitunoral drgggabhemEpcin to

cut aneous and subcutaneous tunors (Al legretti and Panje, 2001; Heller et
al ., 1996). Recently, numerous studies, nostly on small mamals, showed
that the techni que increases dramatlcally plasmd 3 28 Novenber 2006 WO
03/ ogmemlmsmewm ang slbokee ployuctikedfpemidesatahpeuticdtvels (Yaarid al | ows

pr oduct.i a 2001; Yin and
Tang, g’r%OB %@g %Ssgqgg/?gmer{r%%g@%’ed % gl?ed%%ﬁaﬁ %r\%ﬁ'ﬁn I'f,"%lor??l‘;ne rel easi ng
hor monelefsingiBitione CORIRIEADDNA cateliel deliveesd mtmslmlesalkmhmediy amingestableby an

i njectabl e . ression. y J were it

stimul ’3¥°§8f“° %&#th‘g?t ﬁémfﬁ'ﬁrpﬁgs e%rlteihimgnmeg eoﬁ%gh%grl o(d&ﬁﬁ at least two
nmont theérE)roaghéra-pAh’ddl of et leaad twp mbBY(Drdphingtidiat Ak 1997 Draghia-Akli €999) . [ 0009]
Despi t@ @he recent advances in the technol ogy of plasm d DNA transfer,
addi t i A | mprovenents in el ectroporation techni ques and plasm d DNA
conpositions are needed. For exanple, in theory, the entire

el ect r opor {i00%in pPepitelie ecanadvbres ity techedogsvifphenid PRBINEr per manent

damage dh%oﬁ# g?pgﬁ’ehentm%e\éﬁgpom'u?h tggek@{ﬁélésgaﬁ% pl%%lgg ﬁ[\?\c ogg:g A ah@ n procedure

| mpi nges a stress on nos tion of the
pl asm mbeddhA Fof binplek kmthedry,ethe entig@lddfropdration peocadure canbet dotpletsd,  pl asmi ds have

ot ai P yBlopiiln SEAREH ol Bojer 5P RRdT MG b IRE. 770

optimi prendchae mmxmbwiﬁtamnmscan tnostlcdlstancblpmls a:tde@adacﬁen oﬁﬂmmlasm@bmm que and a

pl as hat pr yents excessi cel | ge and
degrao@f’% f(‘)tf 2@6% ?Sﬁ%ge&”ﬁm UP?VFT %Sﬁlé eave 7o r?sgrtvl on g‘gﬁi very into
nuscl gemgdrdtgre pfano usagadgptedecaased st@::ﬂhthen@deg:aﬂatmp (Bvans oal.,B0ess, a
transfection facilitationpol ypeptide (e.g. poly- L-glutamate ("PLO'))

enhances ¢ APt 24, 185055 Ypiflhd 0400 P AN o ufieaighigd DY L heory,

sever al i S fOr. I ner Base upt'ake e ut zed exanpl e, the
t r ansfteshhiqunarfdee: plhdntid OINYy cqpaposiiepthatceeveaty eimessdletoolhéurdhmey of proteins and

fact || dogafuublbr Ohalkao oV uSd AESLASO I MARLLARYL LAY, rUt ral 121 ng e

nor mal erst e. protecting the
DNA f rexanpihdunmgihm&epqmtmspmcess, mtraﬂsﬂecthmfmlmmmp(ﬁypelﬁﬂda(ecg) poly-ln the cells, a

transtiegt ) e (ick e cROpMPSREHE AR EMind AIRGKTyOf DNA Tnto the

theory, several mechanisms for increased uptake may be utilized. For example, the

transfection facilitating polypeptide may bind to surface of proteins and facilitate the uptake
by increasing the bio-availability, neutralizing the normal degradation process in the
interstitial fluid (i.e. protecting the DNA from the nucleases present in the interstitial fluid).
In the cells, a transfection facilitating polypeptide may prevent transport of DNA into the
lysosomes (i.e. organelles where foreign DNA and / or proteins are degraded in the cells) by
disruption of microtubule assembly (Fujii et al., 1986). Although not wanting to be bound by
theory, transfection facilitating polypeptides (e.g. PLG groups) naturally occur as attachments
to side chains in proteins. Accordingly transfection facilitating polypeptides have been used
to increase stability of anti-cancer drugs (Li et al., 2000), and as "glue" to close wounds or to
prevent bleeding from tissues during wound and tissue repair (Otani et al., 1998; Otani et al.,
1996). Some transfection facilitating polypeptides {e.g. PLG) do not enhance an immune
response or the production of antibodies. It should be emphasized that some evidence
- suggests that certain fransfection facilitating polypeptides may only effective in conjunction
4 ' :




| ysosones (i.e. organelles where foreign DNA and / or proteins are degraded
in the cells) by disruption of mcrotubul e assenbly (F& Novembes|2006 1986) .
Al t hough not wanting to be bound by theory, transfection facilitating

pol ypeptides (e.g. PLG groups). naturally occur as attachnments to side

chai ns iwoD@rose3egi ns. Accordingly transfection facilit aidmgoprbapepti des have

been used to increase stability of anti-cancer drugs (Li et al., 2000),
and as "glue" to close wounds or to prevent bleeding fromtissues during
wound and tissue repair (Gani et al., 1998, Oani et al., 1996). Sone

t r ansf g@th igmmettmdiof eleettappgtipoFyrthemiaral ®#5G(hes been M@ nsudedtodeassfance an i mmune
respon I I 118S , 1 be enphasi zed that sone
evi den@lg‘s"?id&ggges#?%g%gﬁ @gbrnﬁ %ﬁ‘%@ﬁ Q%%#hg%ﬂd(!l)%t afg@}ﬂ%a tating pol ypeptides may
only effective i'n conjunction 4 28 Novenmber 2006 WO 03/099341

PCT/ US03/ 148011 wi {ThiseHisientstritesy obytiliging tavsigpion fcilihon obpetidesawst e, PLG has
been d I ¢ -ngggf \at asm d delivery
(Dr agh?%?rﬁﬁgﬁgr a‘{ng?ﬂéglg(t)%a ?tm 0 1‘% &%lhl e ?lﬁséﬁgﬁ%q%sc?%g? @ hgé of utilizing

t ransf beendeserilfed bereinand demongiveied peihn skelets! rausdle ofthwe diffeygemzmioghat or enhanci ng

~the eL&g&ngQgﬁﬁgkﬁﬁggﬁh¥§&%ﬁg£s %P%qéﬁﬁgngc Jfe@nstruct has been described

her ei n"and denonstrat'ed i'n the tal nu e of three different mamali an
species. Plasmd stability at high tenperatures has been denonstrated. 5 28
Novenber 2006 SUMVARY A first aspect of the present invention provides a
conposition conprising: (a) a nucleic acid expression construct; and (b) a
charged transfection-facilitating pol ypeptide associated therewth;

wherein a ratio in noles of the charged transfection-facilitating -
pol ypeptide to nucleic acid expression construct conprises fromO0.02 nole
to 20 noles of the charged transfection-facilitating polypeptide per nole
of nucleic acid expression construct, and wherein an average nol ecul ar

wei ght of the charged transfection-facilitating pol ypeptide is from about
400 to about 30,000 Da. A second aspect of the present invention provides a
nucl eic acid expression construct having a charged
transfection-facilitating pol ypepti de associated therewith wherein a ratio
in noles of the charged transfection-facilitating pol ypeptide to nucleic
aci d expression :




construct conprises fromO0.02 nole to 20 noles of the charged
transfection-facilitating polypeptide per nole of nucl® Noember 8 essi on
construct for use in nedicine, and wherein an average nol ecul ar wei ght of
- the charged transfection-facilitating pol ypeptide is fromabout 400 to
about 30,000 Da. A third aspect of the present invention provides a use of
a nucl espgvadiaRyexpr essi on construct having a charged
transfection-facilitating pol ypeptide associated therewith in the

manuf acture of a medi §AMRRL:HLPheRlsE I ' 3 SSion
construct into a cell of csel egltpeof I?tﬁg‘gé&gg? Ogﬂfeégi;%}ﬁﬁ&\ﬁneaéyﬁ?\ﬁg ratio
i n noles of the charé%egmf&%gnsf ection-faci { i tating pol ypeptide to nucleic

aci d expression const’ruc ﬁ%pieggrgssfl?rbgﬂnfru%@él to 5,000 nol es of the

charged transfecti ORBfaC}ill itating pol ypeptide per nole of nucleic_ acid
expressi on const r uctPkdrhaged transicelien-facaitating Rtidesasseaiated thepviy esent
invention provides a nmethod to increase stability of a nucleic acid
expressi on const r uctWhersimpratia intgoleswitheigharged transfeation-fadlitatingpobdepidee mber
2006 expression construct with a charged transfection-facilitating

pol ypepimieleioagd evxpressimatvnbtiwe domptisdseffcin 802 dnelx o5 RS Fiolss FaARS thalgdd;
wherein (a) the in vitro degradation of the stabilized nucleic acid

expr es strafecOts fcillthtings polyhepiile RS HEIERAT AR1O atibaxpRissibh@oRYflcE mdaci d
expressi on construct not associated with a transfection-facilitating

- pol ypepihd€in aaRdelaldd nd|dchial &F{?gt Sﬂhg Ehé[?rge&n %%1s?er&ﬁ&g-?ﬁilgat(iar}g&oé&e'pﬁde is

transfection-facilrtating po ept elc acl on construct

conpri S& faﬁ&mﬁoqg%@égogg?%o nol es of the charged transfection-

facilitating polype fiol e of nucleic acid expression construct, and

wherein an average .nol ecul ar | ght of the charged o )
transfection-facili f5CFHY ﬂﬁ?ﬂ%%@b??ra%mwﬁmwmy&%azm@elpwdammsmo, 000
Da. [0012] Disclosed herein is a conposition for facilitating the

el ect r s9REFuct having ¢ ehsgaditrapsfeetiondfariditatingpoly peptpleassicateddmnswithiebereint 0 t he
cells of a recipient, wherein the nucleic acid expression construct can
expr essiratio anoadeedf theckmrgad tahefettin- fackititing PoBpeptideas hiidl€iba&idBxpréRitAr i se a
nucl eic acid expression construct that is associated with a charged

! otk comprkdt AT LGP ST SO AR g
po |y Pe ol hRpfide Sl fofd & fdbleld ACHRpRS L8R SGRORL e ﬁlOIEngd’iéilslee, 3nd wherein an
- average molecular weight of the charged transfection-facilitating polypeptide is from about
400 to about 30,000 Da.

A third aspect of the present invention provides a use of a nucleic acid
expression construct having a charged transfection-facilitating polypeptide associated
thérewith in the manufacture of a medicament for introducing a nucleic acid expression
construct into a cell of a selected tissue in a recipient wherein a ratio in moles of the charged
transfection-facilitating polypeptide to nucleic acid expression construct comprises from 1
mole to 5,000 moles of the charged transfection-facilitating polypeptide per mole of nucleic
acid expression construct for use in medicine.

A fourth aspect of the present invention provides a method to increase

stability of a nucleic acid expression construct, comprising: mixing the nucleic acid
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from1l nole to 5,000 noles of the charged transfection-facilitating

pol ypeptide per nole of nucleic acid expression constrENovambes 2006@f er r ed
enbodi ment, the ratio in noles is equal to 1 nole of the nucleic acid
expression construct to 1,200 noles or |ess of the charged
transfection-facilitating polypeptide, and in another preferred enbodi ment,

the rat bﬁbrbﬂldﬁQJ()ﬁ&ruc't ﬁrltﬁqléﬁﬁrg%@tr&ns@@!ﬁ%nCfglmfn}ﬁﬁn%ﬁ&]Pgécp@ﬁdl o vEl Q{aﬁlﬁﬁé@n

construct to | nole of the charged transfecti i ng pol ypeptide.

In a pr transfection-facilitating polypeptide
‘conprisgéagég 3%%@% ype&pﬁde (e.g. poly-L-glutamate). Furthernore, the

nucl ei ¢ aci d_expr essi on construct can conprise Segl D#11, Seql D# 12,

-Segl D#13, Sea' T, Segl D#17, Segl D#18, Segl D#19, Seql D#20, or Segl D#21.
Addi tionally, the nucleic acid  expression construct can encode a

gr owt h- hor moffe- r ethe 4R Vit desradatien of thertabilized nudicipaeid shpressiororanginacslis

equi val ent thereof, as 6a - - - -------- 28 Novenber 2006 enbodied in
HV- G—IRI—BI()BEQISD#OnlgaxedNM@Hf thSBQIEK R)d clpresSidRRonSHEQE B¥t Bpociatdd maih/28- GHRH
(SEQ D# 4), w-CGHRH (SEQ D#5). [00131 Disclosed further is a nmethod for

i nt r odutramdectionfadikhtingedlgpeptideasdi on construct into a cell of a selected
tissue in a recipient. The nethod can corrpri se penetrating the selected

tissue with @)pl ug akibtymefes Bﬁﬁﬁlcﬁalﬁé@ﬁéﬂs z}’«‘ﬁlﬁﬁﬁﬁ%ﬁ&lgﬁp hé'{oeﬁ foYe Of

needl e electrodes are arranged in-a space tro |ntro ucing a

222‘38.55%%‘3 R R O Odqze%l i BRI BERE b TR i ng an

.electri to t needl e el ectrodes, However, cali per
el ectro % “@5‘# PQhPEPt b‘J@P&E@a{e&f na%/ lelc AR R IESH OB SRBEICh apd BhETFHPRSYCragFe
conposition can be repared wherein a ratio in noles of the charged

t r ansf e@plesplar weighi ebthe ﬁbafsﬁfi {rpesteqtioa-facilitating pelypendidieds &epr @out 400 tonst r uct

conprises froml nmole to 5,000 nol es of the charged
t r ansf edoubd0,0@EDhi t at i ng pol ypeptide per nole of nucleic acid expression
construct. In a preferred enbodinment, the ratio in noles is equal to 1

mol e of the otLdjei c DAgiche@ HRESS 56 @ncorﬁlsaaﬁioh%lr t&&ht&uﬁg%miee&o@{orétﬁ;ss of
t he charged transfection-facilitating pol ypeptide, and 8 venber

2006 &Fkept prudles addexnpsianrenstiuct into thaeells of arasistient, Whereigthenuglsicl nol e
Ot annt HELB B oo BERLA S0 ARSI Shad R e BB EAE T 2GmBORE S Eon
comprise a nucleic acid expression construct that is associated with a charged transfection-
facilitating polypeptide. The composition can be prepared wherein a ratio in moles of the
charged transfection-facilitating polypeptide to nucleic acid expression construct comprises
from 1 mole to 5,000 moles of the charged transfection-facilitating polypeptide per mole of
nucleic acid expression construct. In a preferred embodiment, the ratio in moles is equal to 1
mole of the nucleic acid expression construct to 1,200 moles or less of the charged
transfection-facilitating polypeptide, and in another preferred embodiment, the ratio in moles
- is equal to 1 mole of the nucleic acid expression construct to 1 mole of the charged
- transfection-facilitating polypeptide. In a preferred embodiment the transfection-facilitating
polypeptide comprises a charged polypeptide (e.g. poly-L-glutamate). Furthermore, the
nucleic acid expression construct can comprise SeqID#11, SeqID#12, SeqID#13, SeqID#14,
SeqID#17, SeqlD#18, SeqID#19, SeqID#20, or SeqID#21. Additionally, the nucleic acid
expression construct can encode a growth-hormone-releasing-hormone (“GHRH”) or

ft;nctional biological ' equivalent ~ thereof, as
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preferred enbodi nent the transfection-facilitating pol ypepti de conprises a
charged polypeptide (e.g. poly-L-glutamate). Further not&Novdmbendddei c acid
expressi on construct can conprise Segl D#11, Segl D#12, Segl D#13, Segl D#14,
Segl D#17, Segl D#18, Segl D#19, Seql D#20, or Segl D#21. Additionally, the
nucl ei ¢ aci d expression construct can encode a

gr owt h- rrorhoedivd-in ¥eGHRE (REQIDHCT Y, TG (@EQ‘ID&CZ&Q’N@GH@}P%M 3E)
equllvalelggté%g f ?ﬁi%@%‘)d' in HV- GHRH ( SEQ 1), TI-GHRH (SEQ D# 2),
TV- GHRH ? ?‘%ﬁ( oWt (SERIIHH)4) | wt - GHRH (SEQ D#5). [0014]

Di scl osed yet further is a nethod to increase stability of a nucleic acid
expr essi on CQOGI3] UCt DiseRERT fi#iheis X 6 Lid 28R Moly
construct wi '?h_ aq char ged transf esca{]i?%ér@?g%ljilﬁfrt%@%grﬁgﬁ%lgeagﬁ%gfeﬁaﬁ%rei n
char ged “PRHmSt i8Kr 3 el afasklerted tibyg in prscipiet Themethod cammise penetrating

pol y- L- : i nd t he. nucl ei g aci.d expyessiqn onstruct may
be util ?ﬂééé% or‘ﬁ%%ggé%ﬂgpérggﬁgﬁt ed ftd?ﬁgles%if&(’éﬁseﬁ’f}ﬁ‘f?l’éﬁﬁe ?ﬁ‘éﬁﬁiéloﬁéﬂedé‘an

i nvol ve eteakcodey aee axanpeabintaispited feddtionship iaRAuEHg WHGHSIsTtidA b ﬁﬂn%ﬂuc'i‘é% es of
the charged transfection-facilitating polypeptide to nucleic acid

expr essPBf ORI RSN BRYIRB AN 4ssemisted chnsedd trapsecimpfaniitamngblyphgidehar ged

t ransf eghd i dd ki ent | of, nuc] ei aci d expression
construct . g%%%p%de%lgétbgg Iselﬁn%)%g)l Hr%tgnl"f1 ,Sra@ﬁfeofg%eﬁ(lje Flﬁaﬁ%{ie%sﬁf’?e\éeﬁuﬁql b 1 nmole
-01;] t hgel@gﬁsﬂ)@f camelsd @xméﬁgiadtmmﬁm tdlr tiexidlet @gdtroﬂ@@d 1421 Qﬁm@ésri]ii(% §arpl]§e t hed
charged_transfecti.on- f.acilitati eptide, .and in another preferre
enbogi nB%ePf%e? H’@“”F%‘E‘iaom}lﬂ pgpQles ngﬁgfglé?ggégr@sfeﬁwaa@ﬂltqtm mlnme@gde tci d

expr essidleic QB dxpedssioh donSRIcE cOhplifts 195816l 1}{)252?6(?81%*& Q)‘fftﬁ‘% %llila:.r%egdt I ng

pol ypeptide. Ina preferred enbodi nent the trans ron-tactli

pol ypepirfgicctioniiqiliatng pobheptifiedpasohylpexftiudieid ecid. expadssion cghsttunehe) .

Fur t her t e acid expressio onstruyct can conprise Segl D#11,
Seq| mlggf%ef’gf%%fa#ﬁ@ggtﬁbﬁa}ﬁ In & Fﬁﬁfﬁ‘,‘%@él‘%@@? thequisfgigaqd exprgisim0, or
‘Seq| D#2donstaldits 1 208 ofes drhess B eeaingr hqnﬁé&foﬁ%&iﬁ&tiﬁgp%@eotﬁfdec in€ncode a
gr owt h- hor none-r el easi ng- hornmone ("GHRH') or function ogi ca

equi val ent thereof, as enbodied in H/-GHRH (SEQ D# 1), TI-GHRH (SEQ D# 2),
TV-GHRH (SEQ D# 3),  15/27/28-CGHRH (SEQ D# 4), wt-GHRH (SEQ D#5). 7 28
Novenber 2006 WD 03/099341 PCTI US03/ 16541 BRI EF DESCRI PTI ON OF DRAW NGS
[0015] Figure 1 shows an electrode array of the prior art using six

el ectrodes in three opposed pairs. It further depicts a single centralized
el ectroporation overlap point, ° :
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which is the center point of the asterisk pattern illustrated; [0016]
Figure 2 shows one el ectrode array of the present inveridBeverdieng0da ve

el ectrodes. It further depicts how a symetrically arranged needl e

el ectrode array without opposing pairs can produce a decentralized pattern
during an el ectroporation event in an area where no congruent

el ect r opsttbarimsefenoé emipdipwinhttke tdipanopolands epial dn 1 anade of the mesleic acid

d tral] | t . [.00171.. Fi. 3 s th
sor um | SFSRaPRLMRR o TR Find BRI E Qi P8 L e o
PSP SEAprefomileembbdimerarthe usancRoganiacaititigs pofyppstidé- ko@btided "Rt EHarged0018]

Figure 4 shows ? the serumlevels of SEAP in pigs that were injected with
an expr BAEPREIp (& prly-hehitapate). Fygthemnarp.ithe surrianed strressonyonstyict aanat e.

0019 ' S Y | I nj ected
W eh | o ns SR SRl o S B SR SRAIDAT SRR SedBi o,

pol y- L- 3¢qiDédtor Se@iRE]l. Ridgitromalby, thowscléin avidtex prebsian easkct phasndode BNA
stabilit n poly-L-.glutamate | ded to the solution.. All sanples were
 neubar B EoE e ek Srona SBRIE) e oo DoetsIRudea ersol &

PCT/ USOghHdifadLirDEVAGHRPT BESSIRPT), YL IR BREHTED ENBOBMENTSEQiHRYE: [ 0021]
The term "nucl eic acid expressi on construct” as used herein refers’to any

" type of 1Y2HS{HRIGASEQUA 4% oi$IHRHAGEQIP#DI ei ¢ aci d coding for a RNA

capabl e  of being transcribed. The term "expression vector” can al so be

used interc abl ym: FBek & e k | higl.0gi.cal L.val ent” of
GHRH as useg@ Egzrﬂei nyj?lgélg élgfypeﬁ{ fsd;g?n ¢ %lgp‘?é]?ins %é%ﬁaﬂe)lh ié\fgaerﬂlggg?(%g@ont ain a
di sti noéxpeassinn caastrlics espugimgnhinlixing she1tihdleio eeids bxprbaionn@nstridt | vaith ar

i mproved bi Ql ogi cally _activity when conpared to the GHRH . pol ypepti de.
[ 0023] C%lﬁ egeﬁrffﬂs it facilitegie polpeniidsy WoFtsith charesd iraBsisgficugiatiitatiag; ve

Toans. G Py e o e Lt o A I B Bt R ARSI Bt

by mearsnsifuct meayi bealitiliged fooploghmhneginedeeeae suppigmettatom, Thedimethod can

el et oRONRL oy 0 U0RRL RO i % QRS TALLSN o NEL S0 LPEL deh O
transfection-facilitating polypeptide to nucleic acid expression construct comprises from 1
mole to 5,000 moles of the charged transfection-facilitating polypeptide per mole of nucleic
acid expression construct. In a preferred embodiment, the ratio in moles is equal to 1 mole of
fhe nucleic acid expression construct to 1,200 moles or less of the charged transfection-
facilitating polypeptide, and in another preferred embodiment, the ratio in moles is equal to 1
~mole of the nucleic acid expression construct to 1 mole of the charged transfection-facilitating
polypeptide. In a preferred embodiment the transfection-facilitating polypeptide comprises a
charged polypeptide (e.g. poly-L-glutamate). Furthermore, the nucleic acid expression
construct can comprise SeqID#11, SeqID#12, SeqID#13, SeqlD#14, SeqlD#17, SeqID#18,
SeqID#19, SeqID#20, or SeqID#21. Additionally, the nucleic acid expression construct can
encode a growth-hormone-releasing-hormone (“GHRH”) or functional biological equivalent
thereof, as embodied in HV-GHRH (SEQID# 1), TI-GHRH (SEQID# 2), TV-GHRH '

(SEQID# 3), 15/27/28-GHRH (SEQID# 4), wt-GHRH (SEQID#5).




~of a spe

[ 0025] The term "subject"” as used herein refers to any species of the
animal kingdom In preferred enbodinments it refers nords Npeanbierddy to
humans and animals used for. pets (e.g. cats, dogs, etc.); work (e.qg.
horses, cows, etc.); food (chicken, fish, |anbs, pigs, etc); and all
ot hers Wo@wwasithe art. [00261 The term "recipient" mInuagkshperein refers
to any species of the animal kingdom In preferred enbodinents it refers
nore specifically to humans and aninals used for: pets (e.g. cats, dogs,
etc.); work (e.g. horses, cows, etc.); food (chicken, fish, Ianbs, pi gs,
et c) ; BINEEPESCRIVFIONIOIBDRAWINGYe art. [0027] The term "pronoter" as used
herein refers to a sequence of DNA that directs the transcription of a
gene. A prtMafler HRigyr hﬂWW@@@P*ﬂP‘?@mﬁi@ﬁfhﬁpélﬂwstngéﬁ§@?‘m§lﬁ’én in response
to an n \: stitutive"
wher ebﬂf/faggﬁﬂ aﬁ%?nh thﬁltiéﬁcfg%;&%%f%n@maggg% %at@tog OP pGir?lgnscrl pti on. A
pronot\éhlchﬁﬁ#lelﬁént?f@gm@ftfé@iasielﬁsbpaﬁ@mslbﬁéat%em fic or tissue-preferred manner,
such that it is only active in transcribing the operable |inked coding
region in goomec'ir fireld showorleYeRBtr6te dkP8Fthe PrestBt NAMABDRINGZRA6 WO 03/ 099341
PCT/ USOS/l 41 [0028], The term "codi ng ion" as used here| n refers to any
port i ciecEpdes.ni fusther deE’é'iﬁ eV & syrameprically atf?%Pfg@PiﬂB glgctiods grayEdtherger RNA
(" MRNAspo ﬁ@&t&ﬂp&a@%h@tﬁ%@e Shtefh AuBIREMANERopdfatiaevBR iftiniats. Characteristic
. .[0029] The term "anal og" as used herein includes
any mihg Fﬁn@fcommf ’gtﬁopgrmnh@teﬂ@p dpinisadeyelon pgd BOE R a98gohHBst i de fragnent s

of  GHR¥ken@ il pdaelRlrekmbied on; T1- GHRH (SEQI D# 2), TV-GHRH (SEQ D#
3), 15/ 27) 28- GHRH (SEQD# 12 44)NH2 or (1- 40)OH (SEQD# 6) forms, or

shorter for to up ta - NH2 03 The term rmone"” (" GH")
as used helqﬁﬁ i stiguredys S& eae%%laefoéﬁﬁt’atmtcahﬁt@ ‘?51"31’” h and acts as
a Che%%ﬂéres@ﬁﬁ§ﬁ£}ﬁaﬁnsp SERK 8datediviita v&ﬁ&ds@&c&ﬂraﬁoﬂs@f LGRkdmate; [ 0031] The term
"growt h hornone rel easi ng hornmone" ("GHRH') as used herein is defined as a

hor mone th aci tate or .stinul ates eas.e rowt h .hornone, and in a
| esser ext E’ﬁﬁléloth r5iks WSQF}?SW%ﬁI&ﬁE&E‘WW@%Fg mJchﬁg The term

" ol ecleggressioh plariid pSP SEAP chreudadith ah@vitlicut pody-Eglitgnatdat is delivered into a
subj ect that can regul ate transcription of a gene. [0033] The term

'cassette" [(ﬁﬁg]u S eﬁ gur% s aﬁleggrﬂlhﬁ‘e%ﬁs ﬁ’ogs tﬁ{%veeretnﬁ%?eﬁ%tﬂe

an expression plasmid pSP SEAP coated w1th and without poly-L-glutamat,

[0020]  Figure 6 shows in vitro increased plasmid DNA stability when poly-L-

glutamate is added to the solution. All samples were incubated for 6 month at 37°C.




expression vectors. [0034] The term "post-injection"” as used herein refers

to atine period following the introduction of a nucl ei&Navwimber28%ett e

t hat contai ns heterol ogous nucl eic acid sequence encodi ng GHRH or

bi ol ogi cal equival ent thereof into the cells of the subject and all ow ng

expr essivomondoodshe encoded gene to occur while the nodidi®@seell S are within

the living organism [0035] The term "placing" as used herein refers to

the positioning ofaplumity of electrodes (either plate or needle) in a

selected tissue. [0036] The term "heterol ogous nucl eic acid sequence" as

us edhe DEMAILED ESCRIBMTEAN OF AIRUFERRER EMBQINNEENES ng of differing regul atory

and expression elenents. [0037] The term "vector"” as used herein refers to

any veWERMS:t hat delivers a nucleic acid into a cell or organism Exanples

include plasmd vectors, viral vectors, [|iposones, or cationic lipids. 10

28 Novenberl0823be Tigews/muosivadid pOTFsticDISBISY 35 FsoblBugin e 1o akin

"el ect WaTgly : i ef : g0 4di1zed electric

pul sesﬁ{ﬂggge nsegdg?ongﬁlﬁuc Bpgiﬁéagingdélgaﬁg%g&elﬁhl %’f o cel ?%ptaﬂ?%{)g%ﬂ]lé The term

" el ect wiusetibeguThederma'sxpyesgign weefaaT ¢pnalse by wsedinteppbingaabllonst ant current  pul se,

- or a constant-voltage pul se. [0040] The term "poly-L-glutamate ("PLG')" as
used her ei rogf er $hé @Rk HHRYRRIGuRMY TR GHRE dueliukemiga aci d, in some

aspects of the current inventjon the 'sodiumsalt of the sajd acid is

- sui t abP@yRegiide thyt hag bepn\cugingiredyio eqmpain, & gistinch pmipuecid seAwmes Wil 0 cells with

or W t GodiaRbiR hhARNAldr mplofQtbldlogldafy dcfviipwhenaasted B R GHRAS hi p” as used

herein refers to a positioning of ‘electrodes in a tissue of a subject in

ei t her PYBSPH®et ri cal or non-symmetrical relationship to other el ectrodes.

[0042] The term "weight ratio" as used herein refers to an anmount of

nucl ei ¢ acij@023pXPTES fnfTefcaed GHERH"(dsnustd @66l ! idABhiologitaligracdvount of charged

transfection-facilitating polypeptide (in mcrogranms) in a conposition,

regar dPUBEPEE- t he total vol ume del i ver ed. [0043] The term"nole ratio" as

used herein refers to an amount of nucleic acid expression construct (in

nol es), t o [e024pnDWhd texdrd “delivaeryrasuded Adeih ek af aadans dfdibtrodgeiype ypepti de

material into a subject, a cell or any recipient, by meauns of chemical or biological process,

injection, mixing, electroporation, sonoporation, or combination thereof, either under or -

without pressure.

[0025]  The term “subject” as used herein refers to any species of the animal
kingdom. In preferred embodiments it refers more specifically to humans and animals used
for: pets (e.g. cats, dogs, etc.); work (e.g. horses, cows, etc.)}; food (chicken, fish, lambs, pigs,

-etc); and all others known in the art.

[0026]  The term “recipient” as used herein refers to any species of the animal
kingdom. In preferred embodiments it refers more specifically to humans and animals used
for: pets (e.g. cats, dogs, etc.); work (e.g. horses, cows, etc.); food (chicken, fish, lambs, pigs,
etc); and all others known in the art.

[0027])  The term “promoter” as used herein refers to a sequence of DNA that
directs the transcription of a gene. A promoter may be “inducible”, initiating transcription in
response to an inducing agent or, in contrast, a promoter may be “constitutive”, whereby an
inducing agent does not regulate the rate of transcription. A promoter may be regulated ina
tissue-specific or tissue-preferred manner, such that it is only active in franscribing the

- operable linked coding region in a specific tissue type or types. |
9




(in noles) in a conposition. [0044] The standard one and three letter
abbreviations for am no acids used herein are as foll osNownarir 3806 A, al a;
Arginine, R arg; Asparagine, N, asn; Aspartic acid, N, asp; Cysteine, C
cys; Gutamine, Q gin; Gutamc acid, E, glu; Gycine, G gly; Histidine,
H his; woembssaci ne, |, ile; Leucine, L, leu; Lysine,pdsuse¥fsssiMet hi onine,

M net; Phenyl al anine, F, phe; Proline, P, pro; Serine, S, ser; Threonine,
T, thr; Tryptophan, W trp; Tyrosine, Y, tyr; Valine, V, val. [0045] The
ability of electroporation to enhance plasm d uptake into the skel etal

muscl e has [#28h V\é’ﬁﬂ terio (radingiegidn” dsiosed berein refirs loeny RosticaofpoBNA ons of nucl ei ¢
acid I -O[3S; d AGH) | I, 1\Gh t,s for use in

el ect r%ﬁg{ngflﬁ%tﬁiﬁ‘g%%%%ﬁ%&én%ﬁgg#ﬂ%%?%{)gﬁﬂ% t tégqFL?taer ature. This

i nvent sequenpeefaminegcidochatrsictistionta snecifiopdypepitdef or  enhanci ng the delivery of
a nucleic acid expression construct in a recipient. 11 28 Novenber 2006 WO

03/ 099341 REGHAIUSORHl 5 kalRQAG uEATRRS! hliGdhs sl ikt bOORRTRe ability of

el ectroporation to enhance asm d uptake into the skel etal mnuscle has

been wshfhelirss pavirpiagcureis pepdderfapaentsos GVRH, yHNCHRESEQEY W%t do not
i | i | i d upt ake,
B e S T R e P L

for exanple, a plasm ated wth itating particles
- pol y- L4QOH(3ERIDE 6) forms, or yhorserFerms e wtp py2BNHedone (" PVP') has been observed
to increase gene transfection and consequently increase gene expression to

up to _10 f_C[i)(El(!}i nt%df&:ﬁﬁigrdi@ifﬁmﬂéiﬁ”@@ ”)%%&&;eiﬁ?@&eﬁn@@d@@ﬁ&nn@ffc _the current
invention is the conmhi nati on of el ectroporation and transfection

f aci | | Barplafes th gropihogng ects astorbpmicalaneifcpers i rxpibitvacen o atpugficelti on construct s.
Al t hough not wanting to be bound by theory, PLGw Il increase the

transfecti ¢oo3gf t e tpkretproveh Kiwhbigeltdsing haoad” (ARIRIRY iBedqieRRESS, not only
by- physical |y stabilizing.the plasnd , and facilitatipng the

e ParBriehed s ¢ homep b Seiegyf Srkice s BRRELmob 2 98  nrough an
act i veleisedrfRitet pichitarohindies 8 prhigginexanpl e, positively charged surface
proteins on the cells attract and conplex the negatively charged PLG

| inked to m d A thro rafgin-protein interactions,. \Wen an

el ectric fﬁ@?@ isTléFp o8 'e&O%?'ﬂ@p§VG{°%aése€sﬁgg'F§fnn Pefsewgﬁg ¢ H/t Betion and
act i vedgivérat iatopatbjeethat dag rdgblétenfahsedptionsfa gdleli ti onal | y, PLG DNA nol ecul es
that are in contact with the surface of the cell need only to mgrate

h h th : ” I d f
thr ough ¢ NuBhaS T DA Ale. 45, A0RGSRT, hOnbND JIBLESHL @02l o0 auay from

the cell s ercellular ace. roternm-protein
expression vectors.

[0034]  The term “post-injection” as used herein refers to a time period following
the introduction of a nucleic acid cassette that contains heterologous nucleic acid sequence
“encoding GHRH or biological equivalent thereof into the cells of the subject and allowing .
expression of the encoded gene to occur while the modified cells are within the living

organism.

[0035]  The term “placing” as used herein refers to the positioning of a plurality of

electrodes (either plate or needle) in a selected tissue.

[0036] The term “heterologous nucleic acid sequence™ as used herein is defined as

a DNA sequence consisting of differing regulatory and expression elements.

[0037] The term “vector” as used herein refers to any vehicle that delivers a
mucleic acid into a cell or organism, Examples include plasmid vectors, viral vectors,

~ liposomes, or cationic lipids.
10




interactions and proximty of transfection particles may substantially
increases the transfection efficiency. [0047] Poly-L-@g8Nevember 2004Y) is a
st abl e compound, and resistant to high, denaturizing tenperatures. PLG has
been used previously to increase stability in vaccine preparations because
it doeswuwndsoweser ease the vaccine' s i mmunogeni city. Adgirhiseiakdiy, PLG has
been used as an anti-toxin for post antigen inhalation or exposure top
ozone. Plasmd DNA delivered by injection, electroporation, or both to the
skeletal nuscle are easily expressed, and can be neasured as indicated by
the physi olt98lc | Ehecbrm “slectraperations Axgediereimiciu fo & method hat uglized | at i on.
Neverté]gcltrﬁjﬁksesstﬁﬂaivjefﬁzlﬁltcfeﬁ clﬁfse Q’Eﬁ@ﬁbo%ﬁ% may be required and is necessary
in some ca sto age efore usage, injection into a large

nunber of ani mals. be stored in different tenperature
for vari abl®3¥er i 'B’éfsteIET E‘F‘Ptﬁﬁal PUIFet ag ‘§°‘¥hﬁf§1?€9§qfs qitRgre BRSBEHUECE o ut | ons be

st abl eplﬁsgror%@rgﬁgleaﬂtlﬁuggs of tinme. is inportant that the conpound
associated with is not toxic to the cells (e.g. muscle cells) and
does not cause breakage, of | asm d . referable for the
conposi ti o#0891 pi B ﬁ]é}ta%tgd?\@t“éd aPr‘EFFL?‘?S’H %ﬁ’rsf Rcflitating

parti chiedegla@uble r F mgma:me@murtﬁrs@ﬁ@@@emaﬁt&ecuﬂeat #8entipyv@sber 2006 WO
03/ 099341 PCT/ US03/ 16541 into_the tar ﬁqs |nvent| on utilizes | ow
concerfofimsghef thesayl acidy ifpede 1oy wse ags t@?%ﬂ?ﬁ?"*‘”&ﬁ’ﬁ ABseIde)  of | ow and
medi UngeliPkRtsthathowRicgidpaativ. L- gl utanmate (e.g.1-15 kDa, with an average of
10 kDa or 15-50 kDa, with an average of 35 kDa) conpounds display all the
desired pr tieg for an e tive, co t|o of nuc elc Cld expressi on
vect or and?da?{]ans RetEEM P38 ?efai’?llﬂnpn@s %‘5 ‘ﬁsem aﬂ&"f‘h PLG can be used
at a M1@&o&§>mc‘aemde@fa Qubjettin e1ﬂﬁf&§9ﬁ1&@ﬁ‘iﬁ:ﬂmﬁﬂ(mLSyﬁllﬁJe&mﬂlrelmtmhip’tﬁ we have
determ g‘F ﬁ |l ow nole ratio of nucleic acid expression vector to PLGis
opti eF Rofesct roporation applications to the skeletal nuscle. An
exanpl e of a useful nole ratio of nucleic acid expression vector to PLGis
about 1:5, (0€2] Aniettérer mighirmticéasnfse@emixrxefemﬂemdmonmloénuchtciacidof nucl eic acid
expressi on. vect rlses 0 out exampl e of

apr ef e'?xp'ﬁfl%qogscg?lgtt@bn%?% glp g a&(?‘im(?méxopf E%rg? S{?Gu n"fac %tat BLG i s about

1: 1, 208dlypépiide (ih tisdroginhs) tn mbapoditin] regandless of the mtaaaolutne&qhmam on vector to
PLG conpri ses one about 1:800. A representative nole ratio of nucleic acid
T oSS! O o C, Ofd Gl 9P 385 nO0R OO an ir il or ABEAAFP! © Of 2 Sl ect
nole ratio nucl’ei ¢ aci expr ession vector to rrses one about

1: 200. expressidneonsawa (ip inoles)f to amarmneh)f charged transfection-facilitating polypepude

(in moles) in a composition.

[0044]  The standard one and three letter abbreviations for amino acids used herein
are as follows: Alanine, A, ala; Arginine, R, arg; Asparagine, N, asn; Aspartic acid, N, asp;
Cysteine, C, cys; Glutamine, Q, gln; Glutamic acid, E, glu; Glycine, G, gly; Histidine, H, his;
Isoleucine, I, ile; Leucine, L, leu; Lysine, K, lys; Methionine, M, met; Phenylalanine, F, phe;
Proline, P, pro; Serine, S, ser; Threonine, T, thr; Tryptophan, W, trp; Tyrosine, Y, tyr; Valine,
V, val.

| [0045]  The ability of electroporation to enhance plasmid uptake into the skeletal
muscle has been well documented. However, effective compositions of nucleic acid
expression vectors and transfection facilitating agents for use in electroporation protocols has
not been described in the literature. This invention features composiﬁons and methods for

enhancing the delivery of a nucleic acid expression construct in a recipient.
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select nmole ratio of nucleic acid expression vector to PLG conpri ses one
“about 1:100. An exanple of a preferential nole ratio of8 Nowdndiec 285 d
expression vector to PLG conprises one about 1:50. Another exanple of a
nore preferential nole ratio of nucleic acid expression vector to PLG
conpri s&ro es@ezabout 1:20. An exanpl e of a even nore picghhenkiial nole ratio
of nucleic acid expression vector to PLG conprises one about 1:10. An
exanple of a nost preferred nole ratio of nucleic acid expression vector
'to PLGis about 1:1. [0048] The proper nole ratio can be calculated for the
mol es of arfotEepr oEompbsitign formelatieys: |Tha gbilityrnd eleetiqporatidndo extppness si on vect or

. h f | d
el un? ABF S G RA R ey Rt e et oty ey Ry BB O BT L0 200 o
10 kDamethodsBhabdo rlo[hyolw dl&mtr@mrmvmalag'ev&ifeaﬁshk‘m)l entifFhve plamdlhntaqug _
el oot L Ao R Rl AR DOKBIGORALGH ke £ SRRRR) | on T esul ¢ ed

in an eSS|on repor nsge anage to the
targetCPLGQm@pMiﬁMMMﬂnhmanﬂﬁHﬁBMthnmamphabnnmﬂﬂgmeammkﬂmmemit|on of the
presentinve Jarious sites

P& e ety SRR et RO EY ito Y0 Rig B e el e Bl | Gpa 511 0UP, ST 8
Wil T espeyf Zl& tbht ﬁalvéducmghthmmmbmatmn afr@ectrqmmxonand bransfestéah f or

admi ni st can provide a med| ate and nore

o1 f ecr ol BRbquRuopd S o G RAREE ARSI o ba bouna by
t heor yio beobahnd &y thatsy, HNG wdelincmeaeythe camsfdotioracit theplasmidedlrioy tledmi ni strati on
conpri | ication I n atiqn.of. t er 2006 WO

657 DooduhopiiRnetro ety bybhincal BB Ve R ERR, oo,

i nhal athe mna@nulm&uiﬁoha&b@hﬂﬁinem&awo&smhtalse&udmyghmmﬁxemmhng' nt r oduct i on,

conpri si i ntranuscyl ar.. intravenous, periton uta eous,
i nt rad@F‘ﬁ’g‘P * P ea%osg%i.]yg'&{ge Wﬁ#‘f’i’ipgcg g‘ﬁ %ﬁ%’i‘#@g V‘ di f f er ent
net hodhe @bgatiedly viRkged PI.TBylmRai wtpnalsmﬁammmaﬁgmpmtaﬁ@fom atemsnord/ f aci | i tating

agent osjtio nto a cIu e: t hads utilizing
physi cekairenc dglds agulieg; %SFF"%?BBE"%B‘FE?H"IEE’ extiop ndp é‘v%lygfﬁ e gun

(physi mabeAQﬁa@&ue@rAaﬁﬁﬂnmugngLG@wanM@dumm ¢ inortdchrwitiché pirfeesur e) ; and (2)
nmet hods_ wher ei sai d, vect or

| exed to anot such as a
| i posoffheselpge ﬁﬁ%'m@gﬁateﬁlﬁpk%eheepr ral&ﬁg?%dh @:ﬁNﬁ&?ﬁe‘:éFsect r opor at i on:

The ungedtédy bvagy BOANAEREP Burice uek&cmfemamm{ spage. | $h&s§btoeeﬁe§koteﬁl be the sanme in
all cases, but the exact mechanism responS| bl e sgagtlﬁé( t he observed effects

has notieFSHINS g PBIREY . ofAREISEEIR PRSHCIGRamEY FYb perse 8¢ t heory, the
overt pRRfbRpkaidiany. of the el ectroporative effect is ‘that cell menbranes
becone transiently

[0047]  Poly-L-glutamate (“PLG") is a stable compound, and resistant to high,

denaturizing temperatures. PLG has been used previously to increase stability in vaccine

._

- preparations because it does not increase the vaccine’s immunogenicity. Additionally, PLG
has been used as an anti-toxin for post antigen inhalation or exposure top ozone. Plasmid
DNA delivered by injection, electroporation, or both to the skeletal muscle are easily
expressed, and can be measured as indicated by the physiologic levels of the transgene
product in the circulation. Nevertheless, stabilization of naked DNA may be required and is
necessary in some cases, as prolonged storage before usage, injection into a large number of
animals. As plasmid DNA may be stored in different temperature for variable periods of time,
it is critical that plasmid solutions be stable for extended periods of time. It is important that
the compound associated with the DNA is not toxic to the cells (e.g. muscle cells) and does
not cause breakage of plasmid DNA. It would be preferable for the composition of plasmid

DNA and associated transfection facilitating particles to have a similar or increased uptake
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perneable to | arge nol ecul es, after the cells have been exposed to electric
pul ses. There are conduits through cell walls, which uttliSovandren@006
circunstances, maintain a resting transnenbrane potential of ca. 90 nV by
allowing bi-directional ionic mgration. [0051] Although not wanting to be
bound byvd fa@é; el ectroporation nmekes use of the sqgﬁwﬁﬁgﬂghures, by
forcing a high ionic flux through these structures and opening or

enlarging the conduits. In prior art, netallic electrodes are placed in
contact with tissues and predeternined vol t ages, proportional to the

di st angg dReddR s TR illeREdnuBIIRS loM cBndeNEBiSRde. O BelotviBgutul, ifﬂa&rabllyot ocol s used
for electroporation are defined in terns of the resultl ng

f
i nt ensiboutdd] ngpb of lewand medivpmolpenlarypight pelvi elutypats (g (-1 =|“§'5’$he field,
(") dnSddie d ggggx?gqr 19ROy brodd oF 35 ﬁngﬂaemgfsuaa@da@ﬁ hgtweeen the

el ect rodes. he el rlcfled Intensity E has beenavery | mpor t ant
val ue deﬂrqdrprmeﬂm tfor gvh effectivg nmnmsmmg of peckai¢ éffé@) EERTPSINN YESR0¥El s for the
dellve bj ect.

Accor éﬂogf#ﬁ%ggdﬁ e to cg+ gb?%%@ea&n%éﬁglc%hrc%ceé@goﬁﬂl ntensity for a
vari etgonaiecmpotaaemhwhm]loaqamewavﬁgdeanpm%@afdﬂw prodeetie phauslel$ agidl t age that is
pr opor L Eﬂ!nv%& ngﬁLG%' gﬁﬁﬂ:ﬁ?org{é&%ﬁgﬁmﬁtlaﬁfl cﬁtﬂﬁgﬁ)th YEMQhusclg caveat is that
an el ecP ?(} ener a In a Issue Wwth 1 nsul ated el ectrodes
(i.e. Mmmmplfe of msﬁtlmolnmtm nfelsis avid expeesgonsigeter ta RLEIbew 16.09-el d). Al t hough
not wapt i.n oun necessary for
succes ﬁfeg G’Ea?n (IE:)PT ?fgaplglr %t‘?%ﬁﬁlt Iﬁ@? rr%aﬁoedgtn}léiac %151@ © %)sé@ﬂgg&&?%gtﬁ%] Duri ng Y

el ect r @mprises bizrabout h2,50@ adn gxewpla efaprfaret molepatiodfmicleigficid ¢xprepsitmer - el ect r ode

o8, U MBSl At 1,

el ect r PIp® canipirises dna abous $1366. Armbresantatbze nehdy fatie df msleidwsidoxpueston of t he
ter-el t t t |
e SRS PS A Sl IS A PS8 B el B 0001

erns of the
resul tex[p@ssﬁdnalector 0 tREIGSokripaises lﬁne attoiicIh2Glr e“md&peaxetapib obm whomprevol t age pul ses

of unkn cordin the ! enerated in a
tissue® %%‘g?m ha‘&%#%‘ir%@ 55| V%%orl ea s @?/egsrogéﬁd}’%ﬁ%%:@ss%%w th different
pul sedexi@ple afyeprefeientiat mplalrzaioloﬁnuclemaorﬂemésmomdctmr prRédsompnicre vol tages. The
abilit imt heat| cell s acrpss elec n rease the

ef f ect%‘\?‘ét?}e"lso Aﬂ’l‘)ﬂ‘ﬁﬁ‘if a&(”éeé{r%%rﬁ‘ﬁ'?g?lﬁlg %P%?e?c ac1 & rr?ghgsrb%r otocol . [0054]
Cont r Oeciofig PLOG oGSt aBdnmWzmetn\mﬁmle&faevénoﬂﬁspmfeteﬂm nmheattoo det er m ne

he rel n f lls.. Th [ ' rren h rmn h
tsugs egqu%.}%h\?{lg acq gz;[plresgonovect%? o PiG comggdes (In}e at)guttl:qs. gll'nj exa?np e otfa?ntostdet ermnes the

preferred mole ratio of nucleic acid expression vector to PLG is about 1:1.

-n_)

[0048]  The proper mole ratio can be calculated for the moles of an appropriately
average length nucleic acid expression vector (e.g. in the range of 2,000 bp to 30,000 bp) to
moles of PLG of low and medium molecular weight poly-L-glutamate (e.g. 1-15 kDa, with an
avefage of 10kDa or 15-50 kDa, with an average of 35 kDa). The resulting electroporation of
a plasmid DNA associated with PLG composition resulted in an increased expression of a

reporter transgene and no damage to the target tissue.

[0049]  Accordingly, the pharmaceutical composition of the present invention may
be delivered via various routes and to various sites in an animal body to achieve a particular
effect. One skilled in the art will recognize that although more than one route can be used for

- administration, a particular route can provide a more immediate and more effective reaction
than another route. Although not wanting to be bound by theory, local or systemic delivery

- can.be accomplished by administration comprising apphcatlon or instillation of the
13 '




effectiveness of any given pul sing protocol, and not the voltage across the
el ectrodes. Predeterm ned voltages do not produce preddt Novammed20W rent s,
and prior art does not provide a neans to determ ne the exact dosage of
current, which limts the useful ness of the technique. Thus, controlling
an mai ntwo eg/gage4si he current in the tissue between two whaghiieeqs under a
threshold will allow one to vary the pul se conditions, reduce cell heating,
create less cell death, and incorporate macronol ecules into cells nore
efficiently when conpared to predeterm ned voltage pul ses. [0055] A

const afﬁftrm@%tﬂd eempagitien inte padyaevides, dhalitive of isuifletidnrel emedresal, of b¥a co- pendi ng

appl i cajd ' " olel<) n

curr en? lérgr ge}?:lﬁir?%%%lrﬂgo%f B(Elllpgﬁ%’éuse g%ﬁ%%Y%ggs’ gg@&hﬁf Eeugcutganne?\?é’r ch 7, 2002

Wi t h Wintredarmaledsrwedltas ddpical ddtiissraiiers tAsiditiondly2diffpmettingtitodoef dpliveyi st ed as

I nvent ' | - DAL r of the

West er %w5%%[”%&6%P@%@%&@%x%‘?@%ﬁ%@%%ﬂt éﬁﬁ&/éﬁg}?@glagﬁﬁ%ﬁ%@ gst/i ding a nmeans
to ef f nchide €l) methodtutiiking pleysical osagsudifas @éaroparation (efectdeily), e gmegut 0 the cells in
the in -~ ] recisely.controllin t .oni¢ flux that

I mpi ng@g’%%ll ﬁ’ﬁégﬁ g%ﬁﬁ%?@gﬁgﬁ%pﬁggge%%ﬁfeﬁgrsﬁ sa.nd%)]umse?lg?sheelﬁrneci se dosage

of el esdid veofor ig compleiedsuawthenmtityssucladsalipadoed oasartspretepmaletbulet of t he current

| evel, the pulse length and the nunber of pul ses delivered. The

const ant - cypgsant S g i&l. e : [ nnected to a
speci al | y desi gne?bc%t?%@u?ﬁ%ql%ﬁﬁ@ag so%{@a?%%oﬁﬁﬁ%%&cﬁfr ent

i nvent Fletropqrai®Ba] betiaeed e pretbe sapp in diesagss, duitht exachresohdnsm résporsblepr ovi de a neans
o del kb olsBiSed 188 hiABA A dutRialolt! KBBht By Pun Bl i BolanlirRye along a -
plurality of paths w thout, causing extessive toncentration of cunulative
~ cur r enthe pyprianepifestation ofghe dlestopotative effost isthab callinmegbratsibemmatrimsientiyi ng t o

over heatd | sji.tLon.of -the nucleic acid
oxpr ogeraRbicTal il S SN Rhys b BRED ST et B Ve o

associ emndetswibrdugiateelh rwllec whic ubdesi dobat ¢sionmpalcys, pegidtaicde wastidg f ur t her
facilitag r ' . 0l 5. Far. exanpl e, the maxi mal
ener gy{r%]ttsa@?@%%%%? %&ﬁn%lgf%aﬁ}ﬁ{éﬁ%&%%ﬁué%&%\%ﬁﬁi%f NOCCET A ong a line that
connects two electrodes. Prior art teaches that the electrodes are present
in pairs ad#fSthat Althenghovtwagfingin hedesnddy theory) slsctomhtipromakesuspefi r ed el ect r odes

of oppasedne Rabidlel th-f elinngl; ' Jvery froma
particul ar epuI seevio% ?iég%%uhrgémgﬂ%ﬂg %ﬁ“ﬁ%gﬁ%&tﬂa@giﬁégggﬁ%{% el ectrodes. An
exanp| enlasging theccaduitsgin niief &ty metgllip cledimadss aferplaged ip cortact witht tissleemdr ode, whi ch
Uti 11 Zg8gotediié Rithges, fbpotidilhi X nEhiGiilcl BYGSen'thd dleclofif b fhpoSddt! M 0de. 1

them. The protocols used for electroporation are defined in terms of the resulting field

intensities, according to the formula E=V7d, where (“E”) is the field, (“V) is the imposed

voltage and (“d”) is the distance between the electrodes.

[0052]  The electric field intensity £ has been a very important value in prior art
when formulating electroporation protocols for the delivery of a drug or macromolecule into
the cell of the subject. Accordingly, it is possible to calculate any electric field intensity fora
variety of protocols by applying a pulse of predstermined voltage that is proportional to the
distance between electrodes. However, a caveat is that an electric field can be generatedin a
tissue with insulated electrodes (i.e. flow of ions is not necessary to create an electric field).
Although not wanting to be bound by theory, it is the current that is necessary for successful

electroporation not eleciric field per se.

[0053]  During electroporation, the heat produced is the product of the inter-

~ electrode impedance, the square of the current, and the pulse duration. Heat is prodnced
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descri bed above and as in Figure 1. A distribution of the energy crosses at
the centerpoint of the electrodes, which may | ead to wWileessder 200eat i ng
and decreased survival of cells. Thus, nucleic acid/transfection
facilitation conposition of the current invention can also help stabilize
cell s | wwoae3sart el ectroporation protocols. [0057] pyarsed/reir odes of one
enbodi ment of the present invention are arranged in a radial and
symmetrical array, but unlike prior art, the el ectrodes are odd nunber ed,
and not  in opposing pairs (Figure 2). Delivering an electric pulse to any
t wo of durlng edsceroratige én fissernarthcandle detivad@s thel wedugicafdheainiereleatradd ts in a
patter i 1 . i 1.8 ttern would

P asul ¢ satolfe AR phisCtiRb 1L R0eds A Rcr b inipliafonal

sur r oudefinadyint terns of éhretresulting fielt ntensities/Ej which @e dependentran shirbvalisgrcent rat i on of

nol ec e | 1 to be bound
by ¢ nebises b fortd BRI G b, GEANERL ornelb UOHAIA e MRS 1 © P 200
di f f er detgmjnefuyhicn leadretodiarialciuceass with tifereoupulsed tvoltazt lelsctropbtationt he

config 1,00 r+ah J S,:98. r.ent that passes

t hr Ougﬁfeﬁh@?@%@ rg?é?%r#nﬂlte%gm%%eggfn% Iagj/lhg’fﬁgﬁgﬁm %t%élgta%g%g,ﬁ&%o.dg t he heating

ef f ect cangndrdwes thé ofifestivaness efany giveweleatropdrgtioneniizze pulsing protoéd  peri pheral dose

falling off rapidly. Wth the "five-pointed star" arrangement, the dose is

spr ead 1mor qogutPn! \ion @l i ol Bow SRRkl FelecliOdes SEARREto cbrmfifte €] ectrodes

~are arranged in an array of five electrodes, the pulses mght be

sequenthf atlptjveahnatingaf cdise| Bus.ripdedhe| cugent Bat detromings tharsbssquetthen 5 and 2,

then 2, effess totI)eanY éiv@ﬁ"gul a% EQ%M,G had p(ﬁccﬁé@ﬁta D Eerdsb %ﬁeuﬁecﬁ‘ﬁae\é\feen t he

el ectrodes I's a vol Une conductor, a certain clirrent Intensity exists along

par al | Bleddigrmined voliageside notprpdecs preteserdiinst awroetsfandprior irbdogonot wovide ne i ncr eases.

The cu I Meebffecty O f ' more uni form

distri %e%n%d [ he te&rilﬂeéxéugﬁlt %ga%?\?)gr%gﬁe@ow@weﬁﬁﬁssghgz&sd%ﬁﬁfslrslc% rf glgsi ng the

pr obabiethnigpe.t Fas, coteollinglah maintatringltiecerrt arthetiseustbeiwper two eldetmdeésual |y survi ve

the p i 'ﬁ k[ﬂ i o] t {. ure of the

. vol tag‘én%%ﬁqjé%g}%c{‘%gﬁg%%é#g% e ié’fé}ﬁ's 3@%@%1%56 d@ée cte{']]ge%%%%‘ ﬁhrrg%tg'%%s tissue, the

si ze ofelltdesth.samtl dacogdrate s trenodacdedintt calhcmots effivestly whé @8ipMed/®nber 2006 WO

- 03/099 P el ectrodes. It is desirable that the voltage pul se
be as gjr%egengg‘g&%%el%gsgéi ble and of the <correct anplitude. Excessive field

strength results in the lysing of cells, whereas a low field strength

resul ts i n[#68Liced cordtintausspnisieciedportionfsuicaisitsinveion of a carpendingvent i ons

st r engip el b A Moo B RGN T b R BB B Snd g et T © T €1 C

60/362,362 filed on March 7, 2002 with Westerstein et al., (“the Western ‘362 application™)

listed as inventors, and is herby incorporated by reference. One aspect of the Western 362

application overcomes the above problem by providing a means to effectively control the
dosage of electricity delivered to the cells in the inter-electrode space by precisely controlling
the ionic flux that impinges on the conduits in the cell membranes, Thus, the precise dosage
of electricity to tissues can be caleulated as the product of the current level, the pulse length
and the number of pulses delivered. The constant-current system, comprises an electrode
-apparatus connected to a specially designed circuit, which is also utilized in the current

invention,

[0056]  One aspect of the present invention is to provide a means to deliver the
electroporative current to a volume of tissue along a plurality of paths without, causing
excessive concentration of cumulative current in any one location, thereby avoiding cell death

- ‘owing to overheating of the tissue. However, the composition of the nucleic acid expression
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el ectroporation. This reliance on know ng the di stance between el ectrodes
isalinmtation to the design of electrodes. Because t3eNprevgread®ibl e
current pulse controller will determne the inpedance in a volunme oftissue
bet ween two el ectrodes, the distance between electrodes is not a critical
fact or #ayosdedser m ni ng the appropriate el ectrical cumcgrisoPiekdse. Therefore,
an alternative enbodi nent of the needle el ectrode array design woul d be
one that is non- symretrical. In addition, one skilled in the art can

i magi ne any nunber of suitable symetrical and non-synmetrical needle

el ect reagtor associpjesl withatrangectiomifaciléationpelypegside wikfuhsr fagilitatesyedestfope of a

parti cglag e | t Lndi Vi ectrode within
an array e%tﬁ;h %?Jtn&{ﬁﬁ.e Fglgezilﬂrg@% tg{’g‘ﬁ@%{%ﬁ‘% d%@%@g;‘roﬁlgddf/ a\%\n@#ﬁ} P:lg%repar abl e

r esul t would gecurchdting a Gine thatrednnécgs tero eleeijodest Poer ag tenehes thay thegladdrodes@reonol ecul es

coul d t . Ll4 zi ng the

const tse@tﬂ{g? %ﬁ@%ﬁ‘%@%"?@g@#" g?llg‘lgﬁge g@%geéﬁ é{ggﬁ%lfehg@é&heﬁgw stern 362

appl i cpdlarign Acwidiggle theawarand encrgiedslivery fiomep pakteulpeppereduld eccal evati on of the
tissue i ' E I product of the
measur %M@g ?I%t Iéci%lé ¢ F (r%vc‘)’g gg('lﬁ%%%sd %ﬁ%éﬁhél%g} tg%ﬁ?g'%g d%ﬁ%gﬁgﬁi iri]lg‘lnt and the -
cunul apred ap elesiwdelwhidhiubihizes three paeadinadial clttradbewithot eehterslentrgye, el | vered. Thi s

' ; 2 | s] f th
R e N

es an e Specifl of the tissues
are kthosecirofesy wiestamgyllead tovenecesey henting aldecréasnipmwivelof eell§. Thus, Cel si us) is

the resj "R'.  .ohns. urrent ¢".1". _Anperes), |ength, of pulse ("t",
seconduf HeaRiie Seign FERSH oFHEEERh of de R RSREY cdREaREy oo (k). T =
R 2t K td@Ee tellbtin prive amrelentmpordtfontotablsopor ati on, the current increases in a
prior art systemwhere a predeterm ned voltage has been inposed on the

el ectrodes i NQ ' . . %gg ity lowers the

i nter-el ecliorog’zfe [ Eﬁpeceél tgﬁcgdg@ﬁqqh?@ﬂ@*@g@%g@?@@%@%@gl v {délnper ature rise,
r esul tdmdjaliand sypimetritelzety, bRanlikspampiripthe gedttodsiaregdd mimtesdcodmen f or

convent i ; 0t r ' LUy ncl osed by the
el ect ?%8%;33 Qlkéﬁ%ﬁ?lé@ﬁﬁl %Elgéﬁ%aﬁgggtrﬁég&ﬁ%t?%g@%gggeg ggél(ﬁi%sg .’B%oaﬁ' the tissues is
cl ose dlatricpulsy genetator tesults & apatiere that 5 dest deveriigd toe milyroh OTmergthisul se Wit h an
.avera . B [ : l,.cal i i ce of 25 ohns is
a7 e et TR O A Dol SE el R g RORERET e “Geray

bet we amntetdf tessayie tiud wiess thd conahfrdion bfmolsalf bt samsfertedds ateatesy. system t o
renove 0 17. 2 verher, 2006, 03/099341 PCTI US03/ 16541 heat so
hat " CHERGH iR R R BRI lneB Rt PO bt Bt B8 ot | on of ¢ he
t i ssuebatimkesq difference, but in the direction of the current paths, With the configuration of

prior art, all the pulses generate a current that passes through the center of the assembly, The -
cumulated dose, i.e. the heating effect is therefore concentrated in the center, with the
peripheral dose falling off rapidly. With the "five-pointed star" arrangement, the dose is
spread more evenly, over a larger volume, For example, if the electrodes are arrangedinan -
array of five electrodes, the pulses might be sequentially applied to electrodes 1 and 3, then 3
and 5, then 5 and 2, then 2 and 4, then 4 and 1. However, because the tissue between the
electrodes is a volume conductor, a certain current intensity exists along parallel lines,
weakening as the distance from the center line increases, The cunulative effect of a sequence
of pulses results in a more uniform distribution of the energy delivered to the tissues,
increasing the probability that the cells that have been electroporated actually survive the

procedure. .

[0058]  Itis kmown in prior art that the nature of the voltage pulse to be generated

* is determine by the nature of tissue, the size of the selected tissue and distance between
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el ectroporated. 10061] The advantage of a constant-current is that the

pul se can be prevented from attaining an anplitude at 2hNovemtee20® | s are
destroyed. In a predeterm ned voltage system the current can attain a
destructive intensity, and the operator can not prevent that from

happeni o 0d/@931 const ant - current system the current pSpid@seh; under a
threshold | evel where cell death does not occur. The exact setting of the
current is dependent of the electrode configuration, and it nust be
determ ned experinentally. However, once the proper |evel has been

det er micleeigpdes; elf fis desirablevlal thesyoliags priseibe Fsrhormgrasus as possiieaand shieaddi tion of a

nucl ei ' r | r : [ ' s tion

facili 1(:& gﬁéﬁh&éﬂp&%.pg%?élsggﬁ?lﬁgﬁégggﬁgésu?ﬁg%%gg%g?{é%%,P« {/&8%5 agﬁquféggopor ated cells
t 0 i ncergnghaesulis iheedpded sificaty obekectroperation | BRE2Y inNotidve indizathe distesast ruct s f or
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encodi %l%}“pﬂ%&g'eﬁgt&@ﬁ%ﬂ’ glg(lglgc &r%p%l?g i BN AR ?gbnfg%ﬁreﬂ SWEBF essi on of the
encodesdynyerigcat aml nos-synegettial sddlb ylearode amyethatde avtfdedatp frommteapiri €. 9. nuscl e),

and/ or _b regul.at or, prqotei n that. contai.ns.a i fied Li.gand-bindi ng
domai n? ‘i’/es."gp.“rf}%?"éé %?le(g{&g?%‘?ﬁgfl' Jﬂ%{ﬂe%tﬁo 'aFtlm‘E}?ﬂlflg‘RB c@%ﬂ”ﬁ)‘g\%en the correct
nmodi f i emlayl andjirthl desired tissie éodfd etvaritd)withSopdrdletedulty In adliidon) wilggled into the
subj ect_.. For .ex l e, the extracranial, expression and ensuing rel ease of
GHRH o?’njeﬁlﬁgf Gt %gﬁe glagprg}glpgﬁe[s c?‘ﬁ‘iﬁee%ﬁe%tﬁﬁgﬂge%%ﬁ CPPEFTREl |'s can be used to
treat anem a, wasting, inmune dysfunction, life extension or other

di sorders ilA03%e dyutitiziogthk poristaht wobjt elettroppreiB3ieviRe daorlied anthe GH r epl acenent

t her apyy.d ' . d ¢linicall Lh. henefjcial effect but generally,
t he do?veégé%%&g%%lﬁ%%ﬁnyas%)l&g% g‘é f?‘f @\l{j\gg n e %\?g?nép & 08 81§va no’fﬂé%onbi nant GH

ar e astiguotsakpuediotile mitsbeis evailobls Birdeengpld, e podudt of the xmagpted intetp t 0 30% of t he
reconbj a [ s report a hi r, frequency of insulin

resi st gﬁ%@h%lrﬁﬁg%%’ Eehrgg({%g% 0?@%)%.{3 ‘Bafl% V& sulager%g’\'ﬂsﬁdlg?q‘nrﬁ)néﬁ %geﬂ%e in pediatric
pat i envsthe total axkoigyt detiverednBhie quendtyved by egestied toydegit & Clsiddpwhenithe 2006

volume of the tissues encompassed by the electrodes and the specific heat of the tissues are

| known. For example the rise in tissue temperature (“T”, Celsius) is the resistance (“R”,
ohms), current (“I”, Amperes), length of pulse (“t”, seconds), and the conversion factor
between joules and calories ("K”). T'= RPK.

[0060] At the moment of electroporation, the current increases in a prior art

system where a predetermined voltage has been imposed on the electrodes, owing to the fact

| that increased cell permeability lowers the inter-electrode impedance. This may lead to an
excessive temperature rise, resulting in cell death. For example, utilizing values common for
conventional electroporators, and assuming that the volume enclosed by the electrodes is one
cubic centimeter and the specific heat of the tissues is close to unity, the temperature rise
owing to one 50 msec pulse with an average current of 5 Amperes across a typical load
impedance of 25 ohms is ca 7.5 °C. This points out the necessity of inserﬁng an adequate

" delay between successive pulses, to allow the subjects circulatory system to remove 'enough
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WO 03/ 099341 PCT/US03/16541 '.. of circulating GHd may have i nportant
inmplications in growh and honeostasis, which can | ead T®Navdngss 2fd ent GH
that has a reduced ability to stinmulate the prolactin receptor. These
unwant ed side effects result fromthe fact that treatnent w th reconbi nant
exogenougo oot ot ei n rai ses basal |evels of GH and anald®iassat he natural
epi sodic pulses of GH In contradistinction, no side effects have been
reported for reconbi nant GHRH therapies. The normal |evels of GHRH in the
pituitaryportal circulation range from 150-t0-800 pg/m, while systemc

ci rcul atat mhummumveumemmmmn@ rasilt naestBGiohO©Othpyyswds beiGone pati ents
wth ré)mel%% y caused by extracranial tunors have level that is nearly
100 ti FEETORE flgh (e.g. 50 ng/m of inmmunoreactive GHRH). Long term

studi es using reconbinant GHRH therapies (1- 5 years) in children and

el der |y huni@é@l] havide sdvaniageafia cinstentcurrant is thhdhepilsseh begrevepedfiate- ef f ect s,

such a | I atric patients,
t he ag%ﬁe[]gél%t%%g ki g%%%ﬁ%%ﬂg%ysa a?%(?eg& h an%p?ﬁhgg%}u%dg?&agfl ppflnhg of the
capi t akhefcarrent ahn efpimpdhesiractive Hensity, aet helopaatot caGiHR-prevest hgyiramy be nore

phei obgglal ih DasGALAN AN RIS ARx bl SEEHORHB gy to_the short

hal f-1i € pep VI VO, reetlrres a day)
i nt ravedbdr&tha}oesnrtbomuanﬁkwscamm eﬁﬂlaburmntusslepwmssféthg/eledtmﬂﬁe reconbi nant
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favored h nat | Ve. |  nmutated
ol ecu bRt iR offid i I3RSl el LRSI RIBSREEL . "and The
rreasurepmntnmtyfofhllaﬁropmmﬂcsilsafma:oqan@teﬁmp}amamgisﬂrdwrward and unequi vocal .
100641 The invention nay be better understood with reference to the

fol | ow I mbodi t f
the | nvent | BRY b At toflfhels RGPk e Rt iR Gl e 006 B

1. Pl agra Qdmpmunrasdmcth@@ﬁomfﬁgew &eilvuwsﬁamlcbmmdi:@r@mmaw@wbesa pr onot er

- SPes-1g é@@én‘%fo%ﬁ}éhé’%%ﬂﬁ %hﬁgﬁcﬁlg 116ihied 34%&%%8%@1 eg%»ééf?e

andnut a por Ci enera ted nutagenesis
of GHREF thiDiier(tidh petagdo Sinkthed fiot delivering aheterolbgnuagtmfmcsl sSyasmoethat Pr omega,

Madi son, n d |n t l./. H n & it SPc5-12, to
genera sgn%@ggm?p %&&F—F %ﬁﬁ?‘%ﬂﬁf‘??‘%“é ho 9neé|éHRﬁ,Hoﬁ§019glclz}gt ransl at ed
regi onec(uWaldiliF@xerelﬁ)moﬁhﬂwmthmm@t(agfsdmmm eegm cls)@dRH cDNA.  The-
result sm ds tal nmut. at i on for and t he
" oul ¢ A ARk IR AR ol G TS Ak RO L e o <,

Al t houg_dfcumhle\ikmm:bdn@dtcellsime Withintie bybject. The method of delivering the nucleic

acid sequence encoding the gene is via electroporation. The subsequent expression of the

encoded gene can be regulated by a tissue specific promoter (e.g. muscle), and/or by a
regulator protein that contains a modified ligand-binding domain (e.g. molecular switch),
which will only be active when the correct modified ligand (e.g. mifepistone) is externally
administered info the subject. For example, the extracranial expression and ensuing release of
GHRH or biological equivalent thereof by the modified cells can be used to treat anemia,

wasting, immune dysfunction, life extension or other disorders in the chronically ill subject.

[0063] Recombinant GH replacement therapy is widely used cliniéally, with
beneficial effects, but generally, the doses are supraphysiological. Such elevated doses of
recombinant GH are associated with deleterious side-effects, for example, up to 30% of the
recombinant GH treated patients repori a higher frequency of insulin resistance or accelerated

. bone epiphysis growth and closure in pediatric patients. In addition, molecular heterogeneity
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theory, the effects on treating anema; increasing total red bl ood cel
mass in a subject; 19 --------- - - 28 Novenber 2006 28ONO&MIEH3Ad6

PCT/ US03/ 16541 reversing the wasting; reversing abnormal weight |o0ss;
treating i nmune dysfunction; reversing the suppression of |ynphopoesis; or

ext endi Rgb d3jbsssexpect ancy for the chronically ill subjiaghyRER deternined
ultimately by the circulating | evels of anal og GHRH hornones. Sever al

different plasm ds that encoded different nmutated am no acid sequences of
GHRH or functional biol ogical equivalent thereof are as follows: Plasmd
Encodeaf cduwitkatingARH chaBhaya énpoetantimlidetibns in growth and homeostasis, which can
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Y1 DAl FEiNGYRHWd GiiBARk 1 Go INRRQEERNGERSA- WG recdoBEQhDERzeTs GHRH.

xgﬁ: Eérrlﬁl%m é%éﬁﬂﬁh%}tﬂ%j mg ep%\?%%)@f%)z ﬁ%eneral t he

enc odecbnfrtR¥tinotionf norsitdeieffersd hatx wkrogpated fe apebmbihen G}Iﬂ{l{’hhmpﬁem ’Eheof fo r mul a

med i Tt gyelt oA R bodeb e e B o S A S ot Ar 15

D- or Lsyseairedircabtingavaluagaiie leotincheaed qﬁoado-{sompg/mheSogmqmbentsmm sting of
tyr05|ne

Y hi stidi f d
LUl oot Biomseyotusl ey Rt uRftuhab fak ey Bnfiny Tpfms s BRTRES 20 M o0 o
i sol euﬁg/iﬁBof(irﬁiﬁm)oreaﬁ&elCﬁ-ﬂHﬂ)[L@rgtd;mls’ﬁilﬂlﬂﬁfsmgfeomﬂnmm (Ei@Rchmdplmm([:}t ed :‘_ romthe
rou ISt n " A" ci ne S..a or | SOner
gf aﬁ "’ﬁ% @gg %%ilez]ﬁ hu’l"1 ey %108}1 %S%ﬁgf@f’ 1?48:10 fo[ré]td ionein ("M),
or | eugfds, fich"sp ;chéged M fastﬁgcgﬂucbsel amea&atmﬁ oa,nm wediafie fadénts, sle! ected fromthe

01207, SN2 BR ST e SERBELESR A sk iBREEL, 7 P

Thus, recombinant GHRH therapy may be more physmloglcal than recombinant GH therapy.

=

Unfortunately, due to the short half-life of the peptide in vivo, frequent (i.e. one to three times
a day) intravenous or subcutaneous administration is necessary if the recombinant protein is
used. A gene transfer approach, however could overcome this limitations to GHRH use.
Moreover, a wide range of doses can be therapeutic. The choice of GHRH for a gene
therapeutic application is favored by the fact that the gene, cDNA and native and several
mutated molecules have been characterized for the pig and other species, and the

measurement of therapeutic efficacy is straightforward and unequivocal.

[0064] * The jnvention may be better understood with reference to the following
examples, which are representative of some of the embodiments of the invention, and are not

intended to limit the invention.

[0065] EXAMPLE 1. Plasmid vectors containing the muscle specific synthetic
promoter SPc5-12 were previously described (Li et al., 1999), Wild type and mutated porcine
GHRH cDNAs were generated by site directed mutagenesis of GHRH ¢cDNA (Altered Sites IT
in vitro Mutagenesis System, Promega, Madison, WI), and cloned into the BamHI/ Hind I
sites of pSPe5-12, to generate pSP-wit-GHRH, or pSP-HV-GHRH respectively. The 3'
untranslated region (3’UTR) of growth hormone was cloned downstream of GHRH cDNA,
The resultant plasmids contained mutated coding region for GHRI, and the resultant amino
acid sequences were not naturally present in mammals. Although not wanﬁng to be bound by

* theory, the effects on- treating anemia; increasing total red blood cell mass in a subject;
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contains the SacU H ndl Il SPc5-12 fragnment, SEAP gene and SV40 3' UTR from
pPSEAP-2 Basic Vector (Contech Laboratories, Inc., Pal28 Bprambe€2§06 100671
The pl asm ds descri bed above do-not contain polylinker, 1G--1 gene, a
skel-etal a-actin pronoter or a skeletal a-actin 3" UTR (untranslated

regi on) wo d¥@bbzgnon- codi ng region). Furthernore, thesgralsasitsgds were

i ntroduced by nuscle injection, followed by in vivo el ectroporation, as
descri bed below. 20 ----------- 28 Novenber 2006 WO 03/099341

PCTI US03/ 16541 [0068] In terns of "functional biological equivalents,” it

i s wel tevenside rtist wmiingxyrewmng gliokthal dweaght ilesentreaking iminmivedysfunction; t he definition

f i I d
’5 e R @hitghE RpbateddfafhhBRBoo Sl YAk REhfcyRor BUGREARAL Y S €07 ES
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M 2002 PARAR e NS en eI YR LAk BB 0 GllenBEbE kit Funct] Onal

bi ol ogi'ca ents S€ pro’f eins (and
pol ynuﬁinaMnalcbaﬂf)glaamqsa'hbutttMOﬁmamfoﬂmsds (or codons) may be substituted. A

pepti de conprising a functl onal bi ol ogical equivalent of GHRHis a

pol ypepi,kdf t hat § | ! B@nﬁet o contain distinct amno acid
sequenggﬁﬁ %5
activity when co ROAskS

e R o R
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e, e s e e,
L et [ ST TR e

("bp"
(mcrollters) e “group of 10 m ce received naked, non-coated plasm d;

th d t th d
e SRR e SR GRRB o8 SR S BRI pi 7ot
PLG Ap(Seq@iomt e Vol (| yg) (g/ pu) (tg) Mdle ratio (PP DNA: PLG

=A 3 ~A—DAT FTNSYRKVL-A;—QL.SARKLLQDI ~Ag~A—ROOGERNQEQGA ~QH

wherein: a standard one letter amino acid abbreviation is used; and A4 is a D-or L-isomer of
an amino acid selected from the group consisting of tyrosine (“Y”"), or histidine (“H"); Azisa
D-or L-isomer of an amino acid selected from the group consisting of alanine (“A™), valine

- (*V™), or isoleucine (“I”); As is a D-or L-isomer of an amino acid selected from the group
. consisting of alanine (“A”) or glycine (“G”); A4is a D-or L-isomer of an amino acid selected
from the group consisting of methionein (“M”), or leucine (“L"); As is a D-or L-isomer of an

amino acid selected from the group consisting of serine (“S”) or asparagines (“N”).

[0066]  Another plasmid that was utilized included the pSP-SEAP construct that
contains the Sacl/ HindIII SPc5-12 fragment, SEAP gene and SV40 3'UTR from pSEAP-2
Basic Vector (Clontech Laboratories, Inc., Palo Alto, CA).

[0067]  The plasmids described above do not contain polylinker, IGF-I gene, a
skeletal o-actin promoter or a skeletal o-actin 3' UTR (unfranslated region) / NCR (non-
coding region), Furthermore, these plasmids were introduced by muscle iujéotion, followed

- by in vivo electroporation, as described below. | | |
' ' 20




1 25 30 0.00 0.00 2 25 30 6.00 150 1:1200 3 25 30 1.00 25 1:200 4 25 30
0.10 2.50 1:20 5 25 30 0.01 0.25 1:2 The nole ratios 2 Noyamber 26 for the
pur pose of exanple. The nole ratio listed in Table 1 are based upon a 5,000
bp nucleic acid expression vector, and PLGw th the wei ghted average

nmol ecul avo wemioggat of 10, 900. For exanple group 2 in TaldwushsAsas an i njection
total of 30 g of DNA vector associated with 150 Vg oftransfection
facilitatingpol ypeptiides, wherein the nole ratio is 1:1,200. Another
exanple of group 3 in Table 1 has an injection total of 30 g of DNA vector
associ at ed ¥WGSh OIQEmgﬁ(lff‘fun(nbm@biebgiwnqlﬁ‘aa@intsj”ﬁtéwelﬂgn@mﬂtom byzhe des wher ei n

e S T S ARG G R D05
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havi ng nﬁdﬂvﬁmﬁ[ de&'&&‘{h%[‘tﬁ)ﬁto%‘ tﬁgmgle&Ier{IIﬁB @faug h@%ﬁm@ uler‘}?i acc jy ector al one.

One of “ordinar o' mole ratio
cal cul hveloﬂisqumaﬂeht biolbgmalaanﬂye ﬁgmdnomk]mbgmlcmmvﬂmﬁms ttmmdbﬁuarh abl e
o] eCUIhermWsaﬁlngt ?otg ns g?ﬁ)&‘ %01 '?iglgot fdeg ?nas!eieXfe%ampﬁém\@,H\se (:j e{;}({sdto%s g tgat the |ength

of the nuclerc I'on- vector %rage nmol ecul ar

‘wei ght subbtited i pspjidpemmpnsmg: hd’n@aormaﬁmtbgwpbequm bf GHR¥estor | engt hs and

par ti Cg{;]lgq; p{mf%r l]?a% 12 %%é%%l%git %oﬂg\ééfé'sg%\és% o aflééﬁll s?%g‘nceso}sze art (e.g.

functi nucleic acrd pression ve %ss than about
5, 000 - Biumltamlxslyémvmg mmdarl%tiﬁaﬁrmﬂhglo@nalmmaqevhmb@mﬁedno @HREht of |ess than

(o g, PrcPuRRhe SRR e PECAIETS W oGk 'R0 Rl el Lsea Tor thi s

I nvent s@renor[lﬁﬂﬁ@bj&itectropor ation was carried out using a constant current
el ectroporation apparatus that is the subj ect of the Western " 362

co-pendi ng §Rg | CHdih askRlidied h ¥ CRpHECTh ol BolibiBiathiaT e vave pul ses

in all exp nts I 'ons 0 ul'ses 50
milli simmmdé upreke cpfwllw@ommt@i asHedith E:abmmmombéchuoﬂdescw\mpesmd to deliver

in viv E!E | ). el.ectrodes consisted of 1.5
cm sq ugor e mg"%sgq fmdgﬂ#ho g‘iamf%ﬁﬁ a%%ﬁa% %él}pplp Ealtfdg’ra SEE ¢ frﬁg Folpp g]iag‘ﬁlc e between the
pl at es expemhehtsbmrmgheﬂ Absespale sl ofl superiinddidAvens coadirted irahiedd All

mice were given a total of 30 pg (micrograms) pSP-SEAP (approximately 5,000 base pairs

(“bp™), +/- PLG (weighted average MW = 10,900) in a total volume of 25 pl (ricroliters).

One group of 10 mice received naked, non-coated plasmid; the subsequent groups received

plasmid coated with decreasing concentrations of PLG (see Table 1 below):

Group Total Inj. | DNA PLG Total PLG | Approximate
Vol (ug) gy | (g Mole ratio
(uh ' DNA:PLG

1 30 0.00 0.00 -

2 25 30 6.00 150 1:1200

3 25 30 1,00 25 1:200

4 25 30 0.10 2.50 1:20

5 25 30 0.01 0.25 1.2

The mole ratios are provided for the purpose of example. The mole ratio listed in Table 1 are
based upon a 5,000 bp nucleic acid expression vectbr, and PLG with the weighted average
molecular weight of 10,900. For example group 2 in Table 1 has an injection total of 30 pug of
DNA vector associated with 150 pig of transfection facilitating polypeptides, wherein the mole

- ratio is 1:1,200. Another example of group 3 in Table 1 has an injection total of 30 g of

. DNA vector associated with 0.25 pig of transfection facilitating polypeptides, wherein the
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DNA was injected through the intact skin into the tibialis anterior nuscle
of mice. Each aninmal received one injection into a singl NHovemler200mh site.
Al t hough a constant-current electroporation device was used in specific
exanples, it is not intended to limt general enbodinments of the invention
(i.e. otmmeesoedsect roporati on devi ces nmay provide sati Sfanalsodkssir esul ts.)
Furthernore, the order of the placenent of the el ectrodes and subsequent
injection of plasmd are not sequentially limting. [0071] In order to

determ ne the anmount of expression of the SEAP gene product that was
encodeaholsiratics lesnihay &2t dole nfic’eofldNA vbdterdo R hawpgimid atlaticetid for up to 3

month - Bskes! Mosfet NG foEmat ok %hﬁhB A oﬁoybﬁeﬁelpgm After birth,

and it I's I mMmunogenic I n was co cted by tail vein
col | ecthabed” BYA mectos ﬂob@ﬂﬂﬁ@fﬁﬂmwldll irpilierath issepalieiod formulpting apple o 3 nont h
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al | gr oesps langthh anchpartienldr é&rmum;mmlstrabcgm@bmmrtome@sldﬂedas dwcirtdeed with PLG
(groupauﬂ%uoﬁal alidl Uﬁﬁdé? s %Brsﬁe%}ﬁ)hfﬁgésk )fm'f'é hey Ooﬁﬁﬁc%h{l]‘ével s of SEAP.

Never t €ss s from each group were
~anal yzenl PG ha‘smmamemrmenyolffcolar_ vpightaofriedsi than mmbtcsabogte?eﬂnga)acr ophages,

B—cel I J 1 romgroup 5

| B RO L BELBIRG S PG BORRR PR rr B s PRy LG %o ne
Ieast weightard® Dapean ba ssed fordhieivantioh t he del i very pr ocedure at 3 days
post-injection. Despite higher expression at earlier time points, group 2
injected with plasm d associated with 6 g/1 had high inflammtion and sone
mor phol ogi d%mﬁhaﬁéf'é@POW%WWGQWWE 8 GpstapiguEent gleetippeiondat a in  t he
|1t er abithis AL mS BN o R Wesk B eRAARA ?%rp%ﬁ'b@%’ﬁfs@&m@%bﬁ@edpLG conpounds,
expression that disappears at approXina post-1njection.
( Fewel fodglivepgquare wavep Seﬂ[@@‘?@‘}’eﬂmemsdrbégl‘ﬂnmd%m@dlm of LmABgdlses, and skin
sanpl €S Rk Eechbisif pRKANN S8 Canfelytbal e ledib ARG in pOTicl 1 1 enbedded.
Five mcrons sec ns were cut "and stal ne emat oxi ['in/ eosin (Sigm
Cheni chulses. She caliperi(plate)alyeirodseedngistedsd &6 icoysquaygametallint bigeksanpunied ¢napi cri ¢ aci d.

Digita igital color
camer awéﬁggglrgals Cﬁeté)%e?rl&%#ﬁéﬁﬁl@b&%ﬁwgégﬁdﬁﬂ#ﬂ@@& tvvad?e (Uni ver sal
| magi nGNBovas dujedtédathrough the intact skin into the tibialis anterior muscle of mice. Each

animal received one injection into a single injection site. Although a constant-current

electroporation device was used in specific examples, it is not intended to limit general
embodiments of the invention (i.e. other electroporation devices may provide satisfactory
results.) Furthermore, the order of the placement of the electrodes and subsequent injection of
plasmid are not sequentially limiting,

[0071]  Inorder to determine the amount of expression of the SEAP gene product

that was encoded on the DNA vector, mice were bled and serum collected for up fo 3 month

~ post-injection. The SEAP molecule usually disappears after birth, and it is immunogenic in
adult animals. Blood was collected by tail vein collection for mice, before plasmid
administration, and up to 3 month post-injection in mice. Serum levels of SEAP were
determined using a chemiluminescence assay (Tropix, Bedford, MA) following the
manufacturer instructions. Figure 3 shows the serum SEAP levels for all five groups of mice
described in Table 1. Although naked plasmid (Group 1, figure 3) showed some expression,
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Downi ngton, PA) and a Zeiss Axioplan 2 mcroscope with a (x 40) objective
(nunerical aperture 0.75 plan). [0073] Statistics - DatsaNavamtznal§red

usi ng STATI STI CA anal ysi s package (StatSoft, Inc. Tulsa, OK). Values shown
in the figures are the nean s.c.m Specific P val ues were obtained by
conpari Svoouewng ANOVA. A P < 0.05 was set as the | evalr@osngigti stical
significance. [0074] EXAMPLE 2 - PLG coating in pigs: In order to
denonstrate simlar results in a larger mammal, experinments simlar to
Exanpl e 1 above were conducted in pigs. Thus, two groups of three pigs

ver e i #] meurswithihenudinoacis expression yeciarassodittedyaith IS proupsd- :Egl’é%%)r oporated. The
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mol ecul e usua <ngears ter birth, and s 1munogenic in adult
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pl asm’@?t.d‘s H%ﬁ‘gﬂbarﬁpli%’fn n%m?fé'ﬂ%t'wg%ﬁ%}%ﬁbeﬁﬁ%@; t he increased
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facilitati ¢eo70f t Histddpiat smplysis nMusdihiend skirstngles ebledixedovebnighty. [ 00751
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[0073]  Statistics - Data are analyzed using STATISTICA analysis package

(StatSoft, Inc. Tulsa, OK). Values shown in the figures are the mean + s.e.m, Specific P
values were obtained by comparison using ANOVA. A P <0.05 was set as the level of
statistical significance.

[0074] EXAMPLE 2 - PLG coating in pigs: In order to demonstrate similar

resulis in a larger mammal, experiments similar to Example 1 above were conducted in pigs.

Thus, two groups of three pigs were injected with 500 [g (micrograms) of pSP-SEAP and
electroporated. The plasmid expressed secreted embryonic alkaline phosphatase (“SEAP™),
The molecule usually disappears after birth, and it is immunogenic in adult animals. One
group received naked nucleic acid construct and the second group received the nucleic acid
construct in 0.01 pg/ul PLG Pigs were weighted and bled prior to injection, and every other
day up to 10 days post-injection. Serum was collected from pigs by jugular puncture before
plasmid injection, and at 2, 4, 6, 8 and 10 days for the SEAP studies. Serum levels of SEAP
- were determined using a chemiluminescence assay (Tropix, Bedford, MA) following the
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i njected through the intact skin into the sem tendi nosous nuscle of pigs
with a 21 g needle. Each aninmal received one injection2d Noenbes20@f e
injection site and the injection site also received a tattoo so it could
be easily isolated at the end of the experinment. [0076] Hi stol ogical

anal ysi wo oMbl e and skin sanples were fixed overni gletrusosigbydr ated in

al cohol and paraffin enbedded. Five microns sections were cut and stained
with hematoxilin/ eosin (Sigma). Serial sections were stained with picric
acid. Digital imges of the slides were captured using a Cool Snap digital
col or ma:mﬁtcmret RetpetioSc SeAR istdycFigia d)sbowed apinpreased dyprkgsion Manishlss of t war e

(Unive ' Axi opl an 2

m cr os d%@ﬁtég?a%ﬁ l!;’ﬂib‘}e{eég‘dilll ve %sﬁgn%@%gﬁlfﬁabﬁa?su@gx%ﬂ}%&pl an). [0077].
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PLG coatlpg k 915 In order to denobnstrate simlar results in a

di ff erBRFECSE P80t | arger mammml, experiments similar to Exanpl e 2 were
conducted in dogs. Thus a conparison of expression in dogs injected with
5 needl e al®d§i el Elgmm_ﬂmm & cangant oyrrend kedebtrppozaten hachRsur groups of 5

d 006 WO
Og/g 899 %%@P FEJ@%%/S X&éé&eﬁg& eag%ag%?f@ ﬁ%ﬁgsnéﬁﬂgfg}\eé%@o?éonl c al kal i ne
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t he |ammsteoﬂaeiicpﬂmsmayt(bcrsﬁﬁﬁetnn)o&quﬂhb}ﬁmdﬁﬂeMwugebwleamowd the injection
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[0076]  Histological analysis - Muscle and skin samples were fixed overnight,
dehydrated in alcohol and paraffin embedded. Five microns sections were cut and stained with
hematoxilin/ eosin (Sigma). Serial sections were stained with picric acid. Digital images of
the stides were captured using a CoolSnap digital color camera (Roper Scientific, Tucson,
AZ) with MetaMorph software (Universal Imaging Corporation, Downington, PA) and a
Zeiss Axioplan 2 microscope with a (x 40):0bj ective (numerical aperture 0.75 plan).

[0077] Statistics - Data are analyzed using STATISTICA analysis package
(StatSoft, Inc. Tulsa, OK), Values shown in the figures are the mean + s.e.m. Specific P
values were obtained by comparison using ANOVA. A P < (.05 was set as the level of

statistical significance,

[0078]  Example 3: PLG coating in Dogs: In order to demonstrate similar results
in a different species of larger mammal, experiments similar to Example 2 were conducted in
dogs. Thus, a comparison of expression in dogs injected with 5 needle array electrodes, with

coated or naked plasmid. Four groups of 5 dogs were injected with a plasmid DNA, pSP-
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to day 10 post-injection. Serum was assayed for SEAP. Val ues were corrected
for weight (blood volunme). SEAP val ues were anal yzed f3% Ndvenfter 80es in
between the different injected groups. The results of these experinents
are shown in Figure 5. The results showed that a 5 needle el ectrode could
be usedwosogs: to efficiently nmedi ate el ectroporati aiorAdslicggiional |y, PLG
coated DNA increasing plasmd stability and el ectroporation efficiency in
dogs. [0080] Exanple 4: PLG increases plasmd stability in vitro at high
tenperatures: In order to evaluate the effects of the PLG on plasmd
st abi | SE@(P expressing|theossenigd embiyenic hlé@mb@b%plpﬁéw OFHARY). Pheamateaiep SP- HV- GHRH
encod! AailyHisafbedid REL LA 5 i:dnic Q. ﬂ@@gﬁﬂeﬁ& hgsdgne vas dil ut ed
"l ervater tooatin entratlo f

|ntod|s PLGin a nol /
mol r a@hangeviabioamghl,tqliniaalgr bopoo#! pecdigsliewlatedto ke cbte@pmst ofdhe added into

contro gPés? se f%"éEAﬁHE&ﬁﬁlfs"‘ﬁE 8es H!Q%tvﬁq}égiﬁfgﬁ n Q%J“lo?éd /C. After 6

mont h, “all quots were taken roma run on n agarose gel
(Fi gurdeca))pormmslwmg standarchendjgbnsj andge],eedleadletctrpieaél‘rlut glasrsldmi\é’swm in the

Compl crapGieRd bt it  WALORb pERTH BB B8 gt AEETC e ¢

t he pafolews:i nvention is well adapted to carry out the objectives and
obtain the ends and advant ages mentioned as well as those inherent

ther ei Gy gg%ge(ﬁ@%py? rnone rel easing hormone, anal ogs, 25 28
Novenber 200 099 S03/ 16541 plasm ds, vectors, charged

transf gty 90 sty skl Rale i des, poly-L-glutamate, pharmaceuti cal
conp03|t|%ns trea({tf\rrr‘gntgl(ijg % roporation nmet hods, procedures and ot her

t echni giy ﬂgﬁg@@@ﬁ;ﬁt@gr goa ?m)esently representati ve of several aspects

of the c rent tio are ntended to be exenplary and are not
i nten |1 gls]g@p Changes therein and other uses w |
occurd@g ﬁogn%d&éaqswgslnﬁg #1&&% rt ‘which are enconpassed w thin the spirit
of the invention or defined by the scope of the pending clains. [0082]

Accor di ”9' ﬂ Pb &gﬁﬁéwéléh\f&%tbieﬁgtb%eﬂé @%%n;@%}iaﬁ)taﬁﬁgve%otﬁe'}%rzf erring a

therapeutl es “adm™ni st eri ng vector of the
pr esentp dhyﬂl@pnst-mwctlolp Pefmvab hssayed fqe:raStFtAPoValaesomm@snectﬁcbfmr weightng any of the
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Ef f ect grm@sg’ﬂmeemhmfsﬁeeﬁexpénmntsemtshmwumFguﬂads ﬂ‘hmsullts showesi:ﬂ:airadance with the
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therapeu rc e Viati
PLG coated DNA increasing plasrmd stability and electroporation efficiency in dogs.

[0080)] Example 4: PLG increases plasmid stability in vitro at high
| temperétures: In order to evaluate the effects of the PLG on plasmid stability, the following
assay has been performed. Plasmid pSP-HV-GHRY encoding for a supet-porcine growth
hormone releasing hormone was diluted into distilled water to a final concentration of 2
mg/ml. PLG in a mol / mol ratio was added to a group of samples, while PL.G was not added
into control samples. All samples were incubated for 6 month at 37°C. After 6 month, aliquots
were taken from all samples, and run onto an agarose gel (Figure 6). As seen in the gel image,
all plasmid is present in the samples were PLG was added, while in control samples all

- plasmid is completely degraded.

[0081]  One skilled in the art readily appreciates that the patent invention is well
adapted to carry out the objectives and obtain the ends and advantages mentioned as well as

- those inherent therein. Growth hormone, growth hormone releasing hormone, analogs,
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sone synptom associated with the particul ar di sease being treated) or,
further, by evidence of the transferred gene or expres NHovasiber BB0Gene
within the host (e.g., using the polynerase chain reaction in conjunction
wi th sequencing, Northern or Southern hybridizations, or transcription
assays o dakweai the nucleic acid in host cells, or usimgei/gganobl ot

anal ysis, antibody-nedi ated detection, nRNA or protein half-life studies,
or particularized assays to detect protein or polypeptide encoded by the
transferred nucleic acid, or inpacted in level or function due to such

t r ansf @leymidg, 0 pedys, Tphatgsd n@%ﬂﬁ%@ynd%@ﬁﬁb&dﬂoﬂw%ﬁdﬁﬁs aroly-bglupgaiteans _
al | -i nghdfﬁhééﬁtacaﬁgﬁnﬂokﬁﬂaﬂéeﬁeatxﬂ% sNQESro &at?dﬁ' ﬁletﬂéﬁg/b;ﬁ&%@drés' fmadpetication will

be apparent to the ordinary skiiled tisan reover, the effective
armunt tqshmq% d@semﬁéénetemﬁ@pr@mﬂb@plfeenntahm ofxeparadsneets efithe BwEObh  anal ogy to
cormouméndsﬁmr& el bé&%n@%? gﬁ&ge ﬁétﬁxﬁvﬁfd a[s(ﬁ%ﬁlt fonk bt hd\RegEpr €, the actual

dose and schedul e can vary d I ng on the conpositions are

adni ni @meﬁhwﬁn@mhﬁhmses ol qgicurtio @r@ﬁ@kxllpcharﬂmémqh@eﬂenmpp@gdt i ons, or
dependiyfg:n Q. ﬂ%ﬁftﬁéﬁgn\’i HoHesi dfrtT)}r A @%fﬂhé‘ QAL BRGRKI neti cs, drUQ

di sposition, et a Ism arly, nts can vary inin vitro
appl i cations depend| ng, on the particul ar ceII line utilized (e.g., based

on the nunb@982bf Asewdinglybepressnsinpngienprovides amabadefraasfyringc®e. or  t he

abi |'i t yheberkiBgend @l eIHo@M'vIﬁEhdéﬁ@h&E acﬁrﬁﬁkt@ﬁ@qhef\faétoﬁ?ﬂl@p&&ﬁﬂﬁsfe@t{on} o replicate in
that cell line). rthernore, the amount of vector to be added per cel

wi ||| preéraplyagpart %atcwnnqﬁléwwﬁmwaﬁhe af@qelamtqomdyo%ers of minifi@tidlpeut i ¢ gene

i nsert @fjalteﬂlaﬁh;-em\iﬁgtk%wn asmye! ke ag piobridtd for 3GAHRMGE, 26 28
Novenber 20 03/ 099341 PCTI USOB/ 16541 and Ts partlcul arly a paraneter

whi ch ﬁ@é@w@ oﬁmt%gee? wnslsepiarpsterite ahosycellamapcerdachwitiythe preseat  due to
factor JHRS (for instance,
t he cogltvaﬁlgrsltsom atf.\dea c%ﬁeh&?;ﬁﬁq -Qifad]ﬁgl@%egﬁﬁ?égt(e%%ﬁﬁ%b??f can easily
make afgmesEapiomgpspcialey wish theparticular ﬁsmemaﬁwtﬁé)mf@rthemhs@vmncgeﬁcu es of the
partic sition

conpr i g%%ns?(fel-l%&ﬁeod} ef%?sg%gci\%¥§é)}§ﬁéga§1?%§h%%rucg%hegaig&%%%oa char ged

t r ansf ehein wactipp di orjenciiongwitio ngp@pmg,dléoraasmo@ru Southern thybridizetions; or

transcription assays to detect the nucleic acid in host cells, or using immunoblot analysis,

antibody-mediated detection, mRNA or protein half-life studies, or particularized assays to -
detect protein or polypeptide encoded by the transferred nucleic acid, or impacted in level or
function due to such transfer). |

[0083]  These methods described herein are by no means all-inclusive, and further
methods to suit the specific application will be apparent to the ordinary skilled artisan,
Moreover, the effective amount of the compositions can be further approximated through

analogy to compounds known to exert the desired effect.

[0084]  Furthermore, the actual dose and schedule can vary depending on whether
the compositions are administered in combination with other pharmaceutical compositions, or
depending on inter-individual differences in pharmacokinetics, drug disposition, and
metabolism. Similarly, amounts can varyin in vitro applications depending on the particular
cell line ufilized {e.g., based on the number of vector receptors present on the cell surface, or
the ability of the particular vector employed for gene transfer to replicate in that cell line).

 Fusthermore, the amount of vector to be added per cell will likely vary with the length and

~ stability of the therapeutic gene inserted in the vector, as well as the nature of the sequence,
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wherein a ratio in noles of the charged transfection-facilitating

pol ypeptide to nucleic acid expression construct conprid&ievenhem’@002 nol e
to 20 noles of the charged transfection- facilitating pol ypepti de per nole
of nucleic acid expression construct, and wherein an average nol ecul ar

wei ght ®fo #3we9sahar ged transfection-facilitating pol ypeptusoissa from about
400 to about 30,000 Da. 2. The conposition of claim1l, wherein the charged
transfection-facilitating pol ypeptide conprises poly-L-glutamate. 3. The
conposition of claim1, wherein the nucleic acid expression construct

conpr i adis particylerie natemeteeWhickiessdsto §r dssrminademrpivically, andess Pogierdr mone (" GHRH')
or funglis® %@{(})fﬂoﬂ SRR the gﬂ%ﬂo}fﬂﬁﬂé LRGSRkt ﬁforfﬁb@anﬁ@ MRkt i on of claim

2, wherein e nuc erc achd expressi on constru rises a gene that
enc od emssagiatpd ewith kynkhssisio fee skélcéasthm@tmpaﬁﬂmal(e a@mpﬁyarmdﬂfsm?@tsl onal

bi ol o 05|t|on of any of clains 1 to 4,
wher elgﬁr%?1 ordagc%ﬁﬁé%#eﬁeﬁ%xfcgbg%@gpﬁgc %glﬁlag transfection-facilitating

pol ypeptide to nucleic acid expression construct is equal to 1,200 nol es
or less of the charged transfection-facilitating pol ypeptide per nole of
nucl eic acid expression construct. 6. The conposition of any of clains 1
to 4, wherein the ratio in noles of the charged transfection-facilitating
pol ypeptide to nucleic acid expression construct is equal to 1 nole of the
charged transfection-facilitating pol ypeptide per nole of nucleic acid
expression construct. 7. The conposition of any of clains 1 to 4, wherein
an average nolecular length of the nucleic acid expression vector is from
about 2,000 to about 5,000 nucl eotide base pairs. 28 28 Novenber 2006 8.
The conposition of any of clainms 1 to 4, wherein an average nol ecul ar

| ength of the nucleic acid expression vector is about 5,000 nucleotide
base pairs, and an average nol ecul ar weight of the charged
transfection-facilitating pol ypeptide is about 10,900 Da. 9. The
conposition of any of clains 1 to 4, wherein the nucleic acid expression
construct conprises Segl D#11l, Segl D#12, Seql D#13, Segl D#14, Segl D#17,

Segl D#18, Seql D#19, Seql D#20, or Segl D#21. 10, The conposition of claim3
or claim4, wherein the encoded GHRH is a biologically active pol ypeptide,
and the encoded functional biological equivalent of GHRH is a pol ypeptide
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t hat has been engineered to contain a distinct am no acid sequence while
si mul taneously having simlar or inproved biol ogicall y28Hoventtey 20déen
conpared to the GHRH pol ypeptide. 11. The conposition of claim3 or claim
4, wherein the encoded GHRH or functional biological equivalent thereof is
of formula (SEQ D #6): -X-1-X2- DAl FTNSYRKVL- X, QLSARKLLQDI - Xn- XS
RQQGERNQEQGA- OH wherein the formula has the followi ng characteristics: Xr
is a D @ Amgoner of the amno acid tyrosine ("Y"), or histidine ("H"); X2
is a Dor L-isonmer of the amno acid alanine ("A"), valine ("V'), or
isoleucine X3 is a D-or h-isoner of the amino acid alanine ("A") or
glycine ("G'); X4 is a D-or L-isoner of the amno acid nmethionine ("M), or
| euci ne 1( " L" YA compopifomcqmpstsing: j soner of the amino acid serine ("S") or
aspar agi ne (z&r);agﬁﬂgcaﬁgggﬂgghhggnggﬁﬁggj. 12. The conposition of any of

, e nuc

claims 1 to wherein t el ¢ aci d expression construct encodes a
pol ypepti de () a sebarewicteansientimn-SiiligtiSe polwkblidSegodiitd] thSewitht3, Seql D#4, or

ot o Zma S TG 308 o0 i A EL P DS PR GRS BaER I et

t her ewi héidwihipression enstaidt @oinprists|feen 0f02tihisle ¢h120 g&dles of the charged transfection-

AL T PR S R TR W A LT

~transf egloltiaf #eighi dfahd oAl dansméticlEradRtatingd W FHepliddid Rl SoRELGH BX¥BHASSI ON
construct for use in nmedicine, and wherein an average nolecul ar wei ght of

t he chaﬁ%@@jpﬁansfection-faciIitating pol ypeptide is fromabout 400 to
about 30,000 Da. 14. Use of a nucleic acid expression construct having a
charged transfection- facilitating pol ypeptide associated therewith in the

manuf acbur e The domBsbitoAE Hlaind P,rwhé}éih_ctﬂé'Ghd?&datrﬂﬁfeh%rﬁfaéﬁikﬂi\ﬁwlﬁéﬁdd@n _
construct into a cell of a selected tissue In a recipient erein aratio
in nDIeﬁmBW“?ﬁ@ﬂBﬁdﬂggﬂmFransfection-faciIitating pol ypeptide to nucleic
aci d expression construct conprises froml nole to 5 000 noles of the
charged _transfection-facilitating pol ypeptide per nole of nucleic acid
expresspon coAsERAsitiog of Glagm 1y ngﬁr@wc p @uclgis acitFRPIFEwOTHEONSITEAt GPIAMISE 2t he

nucl ei cg@fel @aC ARJULUS tlor VAR HOEMEnSRREG S hormone (“GHRH™) or functional biological

equivalent thereof.

4. The composition of claim 2, wherein the nucleic acid expression construct comprises a
gene that encodes a growth-hormone-releasing-hormone (“GHRH™) or functional biological

equivalent thereof.

5. The composition of any of claims 1 to 4, wherein the ratio in moles of the charged
transfectioh—facilitating polypeptide to nucleic acid expression construct is equal to 1,200 moles
or less of the charged transfection-facilitating polypeptide per mole of nucleic acid expression

construct,

6. The composition of any of claims 1 to 4, wherein the ratio in moles of the charged
transfection-facilitating polypeptide to nucleic acid expression construct is equal to 1 mole of the

charged transfection-facilitating polypeptide per mole of nucleic acid expression construct.

7. The composition of any of claims 1 to 4, wherein an average molecular length of the

nucleic acid expression vector is from about 2,000 to about 5,000 nucleotide base pairs.
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transfection-facilitating pol ypeptide associated therewith according to
claim 13, wherein the cell of the selected tissue conp?$ Newensbes30® i c
cell, a stemcell, or a germ cell. 16. The use of claim 14 or the nucleic
acid construct having a charged transfection-facilitating pol ypeptide
associated therewith according to claim 13, wherein the selected tissue in
the recipient conprises nuscle. 17. The use of claim 14 or the nucleic acid
construct having a charged transfection-facilitating pol ypeptide
associated therewith according to claim 13, wherein the charged

t ransf ecd.i on-Tigcidnigositibngf poy yPelpinisde t OPhdreia annRkdzé mollcUbABAL®. ofkBe The
use of cla%n114 or the nucleic aCi?Q@PnS ruct having a charged
t r ansf edtCEH: 4 PSSR AGCIBD IS APaBt 00 mucleotide base Raperand a0 vaRes mlssalat o

cl ai m 13yeightto€ theicharb b tritdfee 8t 2Tk Ain8 YOI FHHAO & HORS0Ida6DaCONPr i SEs a gene
that encodes a grow h- hornone-rel easi ng- hornmone ("G M) or functional
bi ol ogi cal equivalent thereof. 30 28 Novenber 2006 19. The use of claim

14 or the nucTheimpositort oNgly felaiaY ithd, F#h&rBAlHE Hucleic acid expression construct
transfection-fagil] %gtl ng IBolgypeptl de associated therewith according to
cl ai m 15°TRASe PAIPRLL c 8F9IDFIZ, aSealR¢ 3 $eaUP#14; hcallpial7g e3palD#18, SeqID#19,

t r ansf edeymbasidelytiing pol ypeptide conprises poly-L-glutamate and the
nucl eic acid expression construct conprises a gene that encodes a
gr owt h- hornone-r el easi ng- hormone ("GHRH') or functional biol ogical

equi val got t ekeefnpodfon SNElaks 8 @lcldhal 'ﬁl&f’eir?fhel&co&éaeGﬁF{:lll igiacb@g'gﬂauy

construct having a charged transfection-facilitating pol ypepti
associ ataelive: nobmsiiden and b eacqdgd fianctional hiolkgist equivaléntofl GHRFhisragpatyehtide

nucl ei ¢ [ LSS . j . . Seql. D#L2 eql D#13,
Segl #14, Hne: BERSRERAR X iR RIS SFi B RleR e e SOty BRGH 10
of cl ai mintiler o inygovedpiologicillyiactiatyi wheo comparad to tha GHRH polggeptiged
transfection-facilitating pol ypepti de associated therewith according to
claim13 or claim19, wherein a ratio in noles of the charged

t ransf eddi onThacmppsitiomef ghim pept ictkén 4, ovirueih ehe eamiddd &HRIE S| fnctp@ASt r uct
I'S equalbiotlt%ic;ai g&l@varfallt BRredf islo?%srm(afa (EE&II? Q%r ged

—X.1~X,—DAIFTNS YRKVL-X3—QLSARKLLODI -X,~Xs—ROQOGERNQEQGA-CH
. wherein the formula has the following characteristics:

Xi is a D-or L-isomer of the amino acid tyrosine (“Y™), or histidine (“H”);

X, is a D-or L-isomer of the amino acid alanine (“A”), valine (“V™), or isoleucine
T

X3 is a D-or L-isomer of the amino acid alanine (“A”) or glycine (“G™);

X, is a D-or L-isomer of the amino acid methionine {(“M™), or leucine (“L”);

X; is a D-or L-isomer of the amino acid serine (“S”) or asparagine (“N”); or a

combination thereof.
12. The composition of any of claims 1 to 4, wherein the nucleic acid expression construct

encodes a polypeptide of a sequence comprising SeqID#1, SeqID#2, SeqID#3, SeqID#4, or
SeqIDHS. |
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transfection-facilitating pol ypeptide per nole of nucleic acid expression
construct. 22. The use of claim 14 or 19, the nucleic 28iNbworst 26t havi ng
a charged transfection-facilitating pol ypeptide associated therewith :
accordi ngldo clhaimwled cicidl @xprevdier edonstaudtahaving na rehh@sd ofraddietiohar ged

t ransf ect oR- ilktath olvpeptide,tq nucleic . aci.d expressi on construct

i s equal agﬂgétﬁlglﬂé’ﬁ%nf P tt“%gasg%é%%e erte?”émé'fc}lf&et“? Bﬁ@tfoalé‘i“l“?l?sa?gtﬁﬁ Cﬁ'ﬁgF pepti de

per nol e ohnsfeeobeifwilhating Eolaepedd @NnENES tabidCopreddon EhBtUSEdMpriskal M 19 or
transfection-facilitating

t he nucl el.c 14 construct haying a charged . 1sf e

pol ypept i hgmg@%g}ozet E’di(fWQIreé\?\# fhy Serged dransteeionofnciliteting polupeptidepet ¢ aci d
expr essi omolTHutldR acidexprRiadd @n&fuct P ub@n! QP LEPwh@8in 3h addagcoded

GHRH or functional . biol ggi cal equival ent thereof "upon introductTon into the

muscl e cBplecyler pright ek ths; charged fransfectivefagililetingpagpeptide isThemwubeuor nucl ei ¢

aci d consigouetabbhi@iongo pacharged transfection-facilitating pol ypeptide
associ ated therewith of claim18 or claim 19, wherein the encoded GHRH is

a biologically active polypeptide; and the encoded functional biological

equi val ent4 of @ﬁbf%%@ie&%&@%&%ﬁe%goé Bﬁ{sf’?ﬁ?@?ﬁ’g{]ﬁy%. JERLEEk g, contain a

distinct _amno acid sequence Si mu I'ng simlar or
i npr oved Bribitatme palypeptide associpled \fherawith iip dhe thanefagthes @HRRIedislayeabt | de.  25.

The use. obr H#ld8lifg 3Tublefc e é@?&siﬁﬁ&bfmmﬁt ﬁl@% gﬂp?%a selected tiss

transfection-facilrtating polypeptide assocla erew th ot claim 18 or
cl ai m 19,2 wpapienh wheeeie e goidal in GHRMs oS fthe athinged | trdisfekbmi-Gailitating val ent

t her eof i - oo 1- X2- DAl FTNSYRKVYL - X3- 0L SA | - X4-

X$- RQQGE &E&\&gﬂ %cg??g%ﬁf%@?%?%f)gs é:{s “PREISR OER/\? HIEJ%IE H%R%(tq eristics: .
Xl is a Dades bf iteaierged firahifectmn facilieting polypeptidieet 619 of Micldlt 3kiddi ne .("H');
X2 is a D-or L-isonger t he am.no acid alanine ("A"), valine ("V'), or

i sol euci TBPEF l,lc?tgﬁﬂa onysen Fediclhe- of t he amino acid al anine ("A") or
glycine ("G); X4 is a Dor Irisomer of the amno acid nmethionine ("M), or
| eucine ("L"); X5 is a D-or L-isonmer of the amno acid serine ("S") or
aspar agi A6. (" NhE; uwer ofi clamndd nat iennidl€ic efid construct having a charged

transfection-facilitating polypeptide associated therewith according to claim 13,
wherein the cell of the selected tissue comprises a somatic cell, a stem cell, or a germ

cell.

16. The use of claim 14 or the nucleic acid construct having a charged
. transfection-facilitating polypeptide associated therewith according to claim 13,

wherein the selected tissue in the recipient comprises muscle.

17, The use of claim 14 or the nucleic acid construct having a charged
transfection-facilitating polypeptide associated therewith according to claim 13,
wherein the charged transfection-facilitating polypeptide comprises poly-L-

glutamate.

18. The use of claim 14 or the nucleic acid construct having a charged
transfection-facilitating polypeptide associated therewith according to claim 13,
wherein the nucleic acid expression construct comprises a gene that encodes a
growth-hormone-releasing-hormone (“GHRH”) or 'ﬁu_lctional biological equivalent

thereof,
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26. The use or nucleic acid construct having a charged
transfection-facilitating polypeptide associated ther &4 NovenfbecR@lém 18 or

claim19, wherein the nucleic acid expression construct encodes a
pol ypepti de of a sequence conprising Segl D#1, Segl D#2, Segl D#3, Seql D#4,

- or SeglD#5. 27. The use or nucleic acid construct having a charged

transfection-facilitating polypeptide associated therewith of claim 19,
wherein an average nol ecular Iength of the nucleic acid expression vector
is from dBout Theouw pb cgiouls sor00e mudtieoadidicontimst houingsa Barge@ Novenber

transfection- ypep € assocl a ew th”of claim19,

~wher ei n avhemietiageslhisl emubae célbriyt bhaged hensfeutioeifilietith polppepsids on. vect or

i s about 5,000 nucl eot.i de bas airs,. angd an average nol ecul ar wei ght of
the. char GRS RAETRIRmA: doft e pheltio J6id SBpEIER CPBUEhAOPNEE 900 Da. 29.
A net hod gbse tHae epaies St @biihiiormohe felbdifl gPidimdhd ¢CIIITSSS! RiMchGHAST I UCt ,
conprising: mxing the nucleic' acid expression construct. with a charged

t r ansf ecbidesisa epyivalgnt thereafo| ypeptide to give a stabilized nucleic acid
expression construct; wherein (a) the in vitro degradation of the
stabilized nucleic acid expression construct is slower as conpared to that
of the nd8l ei dhacisd dxghims ¢4 om Wortbe mudeicneid castodi viag: wichhrgad

transf ect] iel -k aki 0 | y:\Rept i de; d aratio in.noles of the
char ged Haggr%% @gtfédg%t?tﬁﬂfcﬁ?l?ﬁegp .H%é‘ssﬁ’&aﬁ?&?ﬁ?‘ie\gjgﬂ af’%orﬁiﬂgltgi‘%a‘%i‘cizﬂo’éxpr essi on
const r uctlagonif}, i whaeihr the Budddc naeide ckpreﬂﬁbﬂmbﬁ&ua: c&xﬁﬁ?se@ f’@d’qnﬂgl,
transfectign-facili j ypept j per mol e of nucleic_acid expression
const ruc??&g)ﬁgz\/\;\e@rnéﬁ#’ %qﬁ%ﬂagéqtpgﬁ?&g?@#%i%p@ﬁ 368/ ¥4 ged

transf ecSeqi#2f.acil i tating pol ypeptide is from about 400 to about 30, 000
Da. 30. The nethod of claim 29, wherein charged transfection-facilitating
pol ypeptide conprises a poly-L-glutamate pol ypeptide. 31. The nethod of

cl ai m 2921.whelhe fuisé b€ kG Bi 6r 30! Ghe2 HRIAS SRR "HiGing £RAAPEF @ growth
hor none {r%s &ﬁgggacﬂor mone ("GHRI1") or functional biological

itating polypeptide associated therewith according to claim 13 or
claim 19, wherein a ratio in moles of the charged transfection-facilitating polypeptide
to nucleic acid expression construct is equal to 1,200 moles or less of the charged

transfection-facilitating polypeptide per mole of nucleic acid expression construct.

22. The use of claim 14 or 19, the nucleic acid construct having a charged

~ transfection-facilitating polypeptide associated therewith according to claim 13 or 19,
wherein a ratio in moles of the charged transfection—faéilitating polypeptide to nucleic
acid expression construct is equal to 1 mole of the chargedr transfection-facilitating .

polypeptide per mole of nucleic acid expression construct.

23. The use of claim 19 or the nucleic acid construct having a charged
transfection-facilitating polypeptide associated therewith of claim 19, wherein the
- nucleic acid expression construct is capable of initiating expression of an encoded
GHRH or functional biological equivalent thereof upon introduction into the muscle

cell of the recipient,
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~equival ent thereof. 32. The nmethod of claim 30, wherein the nucleic acid
expression construct encodes a growh hornone. rel easiZ¥gNéremben20q6" GHRH')

~or functional biological equivalent thereof 33 28 Novenber 2006 33. The
met hod of claim 29 or claim32, wherein an average nol ecul ar | ength of the

nucl eic acid expression vector is fromabout 2,000 to about 5,000

nucl eotide base pairs. 34. The nethod of claim?29 or claim 32, wherein an

~average mlal ecuh.gr | ength _ of the nucleic acid expression vector is about -

© 5,000 nucFP&ot i d8° P& 8T puslpic acid congtmct howing gechared dansfectivaifatititatifg t he

char ged t palbpiptiat iseladdl eielliinnoF PRLYRBPL Bird 19, Wiy 1, 300 LR. 35 The

met hod of claim29 or claim 32, wherein the nucléic acid expregg on .

const r uct GEBMis 8 biplegiclPrabtive BelybEpile; aifetht Briddlled Sa@tibil iolSagIDH 17,

Segl D#18, L D#2 or..Segl . 36.. The, net hod of _ ¢l aim 29 or

cl ai m 32, e@ﬁg%l%#?g} ratio P%y%ngg %gaf‘ %%éeegl‘?ﬁg‘ﬁ%‘ﬁed to contain a distinct

transf ect aminof @il deijtaaice ndilp cinyylenboikly ha¥inplihBiCoramprbveX Blofokidafl) construct

s equal tq...1,200 noles, or_|I f é{;e‘ charged transfection-facilitating
'~ pol ypeptiﬁcgl."bt@?" F%‘“B‘?IMWEF'MQP eBtideessi on construct. 37. The met hod
of claim29 or claim32, wherein a ratio in noles of the charged

transfection-facilitati n&_@p%pept ide to nucleic acid expression construct
i s equal | Thepysg agfaue ceRstruet; kavisfgee chaged taisfaction-facijitasiigy pept i de

%o
~ per nole ej L [ C r . 138. . The t hod, gf claim 29
.or -cl ai m@w gr %S??I&;tﬁﬁ(g ﬂé%é"g%lg?@%%ﬂ gérq%gf"xé;ﬁ‘t& @n‘g}]erﬁli’loﬁrﬁggﬁng%qeaequi val ent
t her eof | GHBH erdimational bBHepicH)uivalent thereof is of fomula (SEQID#6):
- X1 - X2- DAl FTNQYRKVYL - | - 74- Xr RNQEQGA- OH wherein the
formul a has théxﬁ) T&%ﬁ’%%ﬂ%@ﬁ%@a D-or L-isomer of the
am no acif-RYoeRRREEOGN ¢ Or histidine 34 - -- -------oooooo- - - -

28 Novenber 2006 _
o wherein the formula has the following characteristics:

X, is a D-or L-isomer of the amino acid tyrosine (“Y™"), or histidine (“H”);

X, is a D-or L-isomer of the amino acid alanine (“A”), valine (“V”), or

isoleucine (“T");
X3 is a D-or L-isomer of the amino acid alanine (“A”) or glycine “G");
X4 is a D-or L-isomer of the amino acid methionine (“M”), or leucine (“L”);
~ Xs is a D-or L-isomer of the amino acid serine (“S™) or asparagine (“N”); of a

_combination fhereof.

._26. The use or nucleic acid construct having a chafged transfection-facilitating
polypeptide associated therewith of claim 18 or claim 19, wherein the nucleic acid
‘expression construct encodes a polypeptide of a sequence comprising SeqID#1,
SeqID#2, SeqID#3, SeqID#4, or SeqID#S. -

27, The use or nucleic acid construct having a charged transfection-facilitating
polypeptide associated therewith of claim 19, wherein an average molecular Iengfh

ofthe nucleic acid expression vector is from about 2,000 to about 5,000 nucleotide
base pairs. ' -
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" pol ypepti de:

X2 is a D-or L-isoner of the amno acid alanine ("A"), valine ("V), or

i soleucine CT); X3 is a Dor L-isonmer of the am no aci d28Navwember 200§') or
glycine X4 is a D-or L-isonmer of the am no acid nethionine ("M), or
~leucine ("L"); X5 is a D-or L-isomer of the amino acid serine ("S") or
~asparagine ("N'); or a conbination thereof. 39. The nethod of claim 29 or
‘claim 32, wherein the nucleic acid expression construct encodes a

of a sequence conprising Seq] D#1, Segl D#2, Segl D#3, Segl D#4,
~or Segl D#5. 35 28 Novenber 2006 WD 03/099341 PCT/ US03/ 16541 SEQUENCE

LI STI NG <110> Advi sys <120> | NCREASED DELI VERY OF A NUCLEI C ACI D CONSTRUCT

I'N VIVO BY THE POLY-L-GLUTAVATE ("PLG') SYSTEM <130> 108328. 00115 -

AVS| - 0021P1 <140> 10/ 395, 709 <141> 2003-03-24 <160> 25 <170> Patentl|n
version 3.1 <210> 1 <211> 4Q,6 <212> PRT <213> artificial sequence <220>
<223> Thi & i s 5hq Bsecen Micksic aid copitmal having o sheged spnsiatipp-faclt®ps 1 Hi s val

Asp Al a Iyl BﬁdeTﬁhrsoﬁ&@d %Feﬁ%%ﬁlﬂm‘-w; \M?érelﬁ%ﬂ %ﬁg%lee&hﬁleﬁ 1‘5 Leu Ser

Ala Arg Lys Leu Leu l'e Lau Asn Arg
: of the nucleic acui expressmn vector is about 5,000 nucleotide base pairs, and an

average molecular weight of the charged transfection-facilitating polypeptide is
about 10,900 Da. '

29. A method to increase stability of a nucleic acid expression construct,
comprising: mixing the nucleic’ acid expression construct with a charged
,u'ansfection-faciﬁtating polypeptide to give a stabilized nucleic acid éxliression
oons.truct; |

wherein

() the in vitro degradation of the stabilized nucleic acid expression

| construct is slower as compared to that of the nucleic acid expression construct not

associated with a transfection-facilitation polypeptide; and

(b)  aratio in moles of the charged transfection-facilitating polypeptide
to nucleic acid expreséion construct comprises from 0.02 mole to 20 moles of the
charged transfection-facilitating polypeptide per mole of nucleic acid expression
construct, and wherein an average molecular weight of the charged transfection-

facilitating polypeptide is from about 400 to about 30,000 Da.

30.  The method of claim 29, wherein charged transfection-facilitating polypeptide
comprises a poly-L-glutamate polypeptide.

31. The method of claim 29, wherein the nucleic acid expression construct
encodes a growth hormone releasing hormone (“GHRH”) or functional biological

equivalent thereof.

32. The method of claim 30, wherein the nucleic acid expression construct
encodes a growth hormone releasing hormone (“GHRH™) or functional biological
equivalent thereof. | .
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120 25 30 Gu Arg Asn Gn Gu Gn Gy Ala 35 40 <210> 2 <211> 40 <212>

" PRT <213> artifigi al sequence <220> <223> This is a f w@¥Noeneier B0 ogi cal
equi val ent of GHRH. <400> 2 Tyr Ile Asp Ala Ile Phe Thr Asn Ser Tyr Arg
Lys Val Leu Ala Gn 1 5 10 15 Leu Ser Ala Arg Lys Leu Lau Gn Asp Ile Leu
‘Asn Arg Gn Gn @y 20 25 30 Gu Arg Asn Gn Gu Gn Gy Ala 35 40 1 28

Novenber 06 03/ 099341 PCT/ US03/ 16541 <210> 3 <211> 40 <212? PRT
<213> artpfici ﬁ%@&w@r&fﬁa@ daign32, Tphegein an gvergge molserlar ngthhgi cal

© equi val enbf tik nticlit acidé@Rsidn Tkt frhs Rb&k®. ddorto BBSu: BH00ARR ‘iifdilyr Arg
Lys Val Leu Ala Gn 15 10 15 Leu Ser-Ala Arg Lys Lél Leu n p lle Leu

Asn Arg PFEMS-Gy 20 25 30 Glu Arg Asn Gn Gu Gn Ay Ala 35 40

34. The method of claim 29 or claim 32, wherein an average molecular length
of the nucleic acid expression vector is about 5,000 nucleotide base pairs, and an
average molecular weight of 'the. charged transfedtion-facilitatiug polypeptide is
about 10,900 Da. |

35. The method of claim 29 or claim 32, wherein the nucleic acid expression
construct comprises SeqID#11, SeqID#12, SeqID#13, SeqID#14, SeqID#17,
SeqID#18, SeqID#19, SeqID#20, or SeqID#21.

36. The method of claim 29 or claim 32, wherein a ratio in moles of the charged
transfection-facilitating polypeptide to nucleic acid expression construct is equal to
1,200 moles or less of the charged transfection-facilitating polypeptide per mole of

nucleic acid expression construct.

37. The method of claim 29 or claim 32, wherein a ratio in moles of the charged
transfection-facilitating polypeptide to nucleic acid expressidn construct is equal to
1 mole of the charged transfection-facilitating polypeptide per mole of nucleic acid

expression construct.

38. The method of claim 29 or claim 32, wherein the encoded GHRH or

functional biological equivalent thereof is of formula (SEQIDI#6):
—x_I-x,—DAIFTNSYmch—x,fQLSAma.'LQDI-x. ~Xs—ROQGERNQROGA-OH

wherein the formula has the following characteristics:
X, is‘a_ D-or L-isomer of the amino acid tyrosine (“Y™), or histidine
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<210> 4 <211> 40 <212> PRT <213> artificial sequence <220> <223> This is
‘a functional biological equivalent of GHRH  <400> 4 Ty Mowmkep2Q6a || e
Phe Thr Asn Ser Tyr Arg Lys Val Leu Ala Gn 1 5 10 15 Leu Ser Ala Arg Lys
Leu Leu @ n Asp Ile Leu Asn Arg An @n dy 20 25 30 du Arg Asn Adn GQu
An dy Ala 35 40 <210> 5 <211> 40 <212> PRT <213> artificial sequence
<220> <223> This is_the artificial sequence for the (1-44)NH2 <400> 5 Tyr
Ala Asp Ala |le PheXr§ 2 Rsor ladsomsyof frepnripe asid|aldnine (SAY), Galine ¢V5),10 15 2 28
Novenber 2006 oMfeoi2aéid8¢4l PCT/ USO3/ 16541 Leu Ser Ala Arg Lys Leu Leu G n
Asp Ile Met Ser Arg Gn Gn Gy 2025 30 Gu Arg Asn'Gn Gu Gn Ay Ala
35 40 <210> 6 <211X349a R21I>1spmer of the amino acid alanine (“A”) or glycine

(uG”);
X4 is a D-or L-isomer of the amino acid methionine (“M”), or
leucine (“L”);
| X5 is a D-or L-isomer of the amino acid serine (“S™) or asparagine '

(“IN); or a combination thereof,
39.  The method of claim 29 or claim 32, wherein the nucleic acid expreésion
construct encodes a polypeptide: of a sequence comprising SeqID#1, SeqlD#2,
SeqID#3, SeqIDi#4, or SeqID#S. - o
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<213> artificial sequence <220> <223> This is the artificial sequence for
GHRH (1-40)OH. <220> <221> M SC FEATURE <222> (1)._ (138 Ne@snbexaadt
position 1 may be tyrosine, or histidine <220> <221> M SC FEATURE <222>
(2)._(2) <223> Xaa at position 2 may be al anine, valine, or isoleucine.
<220> <R3 mdvhsefe FEATURE <222> (15) _. (15) <223> Xaa @irfasidsiion 15 may be
al ani ne, valine, or isoleucine. <220> <221> M SC FEATURE <222> (27)..(27)
<223> Xaa at position 27 may be nethionine, or |eucine. <220> <221> M SC
FEATURE <222> (28) _.(28) <223> Xaa at position 28 may be serine or

asparagi ne. <400> 6 Xaa STQRBENEEBITIEC | | e Phe Thr Asn Ser Tyr Arg Lys Val
Leu Xaa. G n_.1 5 10 15 Leu Ser Ala Arg Lys Leu Leu G n Asp Ile Xaa Xaa Arg
Gn G y*E*5 30 Gu Arg Asn Gn Gu Gn Gy Ala 35 40 3 --------mnn--

- -----3T205 INCREASED-DELIVERY OF A NUCLEIC ACID COMSTRUCT IN VIVO BY THE
POLY-L-CLUTAMATE ("PLG") SYSTEM

<130> 108328.00115 - AVSI-0021P1

<140> 10/395,709
<ldl> 2003-03-24

<1l60> 25

<170> PatentIn version 3.1
«210> 1

<211l> 40

«212> PRT

<213> artificial sequence

<220>
<223> This is a functional biological equivalent of GHRH.

<400> 1

His val Asp Ala Ile Phe Thr Asn Ser Tyr Arg Lys Val Leu Ala Gln
1 5 10 15

Leu Ser Ala Arg Lys Leu Leu Gln Asp Ile Leu Asn Arg Gln Gln Gly
20 25 30

Glu Arg Asn Gln Glu Gln Gly Ala
35 40

«210> 2

<211l> 40

<212> PRT

<213> artificial sequence

<220>
«223> This is a functional biological equivalent of GHRH.

<400> 2
Tyr Ile Asp Ala Ile Phe Thr Asn Ser Tyr Arg Lys Val Leu Ala Gln
1 5 10 15

Leu Ser Ala Arg Lys Leu Leu Gln Asp Ile Leu Asn Arg Gln Gln Gly
20 25 30

Glu Arg Asn Gln Glu Gln Gly Ala
' 35 40




28 Novenber 2006 WO 03/099341 PCTI US03/ 16541 <210> 7 <211> 323 <212> DNA
<213> artificial sequence <220> <223> This is a nucl ei28 Hovanised0ethce of a
eukaryotic pronoter cb5-12. <400> 7 cggccgtccg ccctcggcac catcctcacg
acacccaaat atggcgacgg gtgaggaatg 60 gtggggagtt atttttagag cggtgaggaa

ggt gggcagwomeganggt gt tggcgctcta 120 aaaataactc ccoggadishiuekdst tt agage
ggaggaat gg tggacaccca aatatggcga 180 cggttcctca cccgtcgcca tatttgggtg
tccgccctcg gccggggecg cattcctggg 240 ggccgggegg tgctccecgec cgectcgata
aaaggct ccg gggccggcgg cggcccacga 300 gctacccgga ggagcgggag gcg 323 <210>
8 <211> 190 <212> DNA <213> artificial sequence <220> <223> This is a
nuclelé él ,sequence of a human growth hornone ("hGH") poly A tail. <400>
8 gggtggggtgggctgtgaccc ctccccagtg cctctcectgg ccctggaagt tgccactcca 60

gt gcccanga gewlrt glat eqamtfaaatta agttgcatca ttttgtctga ctaggtgtcc 120

ttctataata ttatggggtg gaggggggtg gtat ggagca aggggcaagt tgggaagaca 180

acctgtgggg 190 <210> 9 <211> 219 = <212> DNA <213> artificial sequence
<220> This is a functicnal biological eguivalent of GHRH _

<400> 3

Tyr Val Asp Ala Ile Phe Thr Asn Ser Tyr Arg Lys Val Leu Ala Gln
b 5 10 15

Leu Ser Ala Arg Lys Leu Leu Gln Asp Ile Leu Asn Arg Gln Gln Gly
20 25 30

Glu Arg Asn Gln Glu Gln Gly Ala
35 40

<210> 4

<211l> 40

<212> PRT

<213> artificial sequence

<220>
<223> This iz a functional biological equivalent of GHRH.

<400> 4
Tyr Ala Asp Ala Ile Phe Thr Asn Ser Tyr Arg Lys Val Leu Ala Gln
1 5 10 15

Leu Ser Ala Arg Lys Leu Leu Gln Asp Ile Leu Asn Arg Gln Gln Gly
20 25 30

. Glu Arg Asn Gln Glu Gln Gly Ala
35 40

<210> 5

<2kl> 40

«212> PRT

<213> artificial sequence

<220>
«223> This is the artificial sequence for the (1-44)NH2

<400> 5

Tyr Ala Asp Ala Ile Phe Thr Asn Ser Tyr Arg Lys Val Leu Gly Gin
1 5 _ 10 15 :




<223> This is the cDNA for Porcine growth hornone rel easi ng hornone <400>
9 atggtgctct gggtgttctt ctttgtgatc ctcaccctca gcaacagctds Neowwmbge e 60
ccacctcccc ctttgaccct caggatgcgg cggcacgtag atgccatctt caccaacagc 120
t accggaagg tgctggccca gctgtccgec cgcaagcetge tccaggacat cctgaacagg 180

cagcagggw|gosagaggaacca agagcaagga gcataatga 219 4 28 Pigugibess12006 WO
03/ 099341 PCT/ US03/ 16541 <210> 10 <211> 40 <212> PRT <213> artificial

sequence <220> <223> This is the am no acid sequence for porcine growth
hornone releas ing hornmone. <400> 10 Tyr Ala Asp Ala Ile Phe Thr Asn Ser
Tyr AfgulSys AlalArg &ys @by Ieh fin o5 139 Mt Sey a9 §bt S §'%Arg Lys Leu Leu G n Asp
lle Met Ser Arg°G@n A@n Ay 26°25 30 Gu Arg’Asn @n Gu @n Ay Ala 35 40
<210> 11 <211> 3534 <212> DNA <213> artificial sequence <220> <223>
Sequerge xk-§rmash Ren epercal isvehya | i nked conponents of the HV-GHRH pla smid.
<400> 11 gtt3gt aaaac ggcggceédgt gaattgtaat acgactcact atagggcgaa ttggagctcc
60

<210> 6

<21l> 40

«212s PRT

<213> artificial sequence

<220>
«223> This is the artificial sequence for GHRH {(1-40)0H.

<220

<221> MISC FEATURE

<222> (1)..(1)

<«223> Xaa at position 1 may be tyrosine, or histidine

«220> .

<221> MISC_FEATURE

<222> (2}..(2)

«223> Xaa at position 2 may be alanine, valine, or isoleucine.

<220>

<221> MISC FEATURE

<222> {15)..{15)

«223> Xaa at pogition 15 may be alanine, valine, or iscleucine.

<220>

<221l> MISC FEATURE

<222> {(27)..(27)

<223> Xaa at position 27 may be methionine, or leucine.

<220>

<221> MISC_FEATURE

<222> (2B).. (28}

<223> Xaa at position 28 may be serine or asparagine.

<400> 6
¥aa Xas Asp Ala Ile Phe Thr Asn Ser Tyr Arg Lys Val Leu Xaa Gln
1 5 10 15

Leu Ser Ala Axg Lye Leu Leu Gln Asp Ile Xaa Xaa Arg Gln Gln Gly
20 25 30

@lu Arg Asn Gln Glu ¢ln Gly Ala
35 40




. accgcggt gg cggecgtccg
gt gaggaat g gt ggggagt t
t ggcgct ct a aaaat aactc
aat at ggcga cggttcctca

catt cct yggopy®agIgcygy

cggcccacga
ggcccaact c
ctgggtgttc
cccttt
ggt gct
agagaggaage
ggt ggcatiee

gttgca‘t?tggz tLtorct ac 1aagt gt

t at ggagéaa

gct acccgga
cccgaaccac
ttctttgtga

c ctcaggatgc

agct gt ccg
s@agagcaag

ccct cggeac
atttttagag
ccgggagtta
cccgt cgeca
t gct cccgece

ggagcgggag

cat cct cacg
cggt gaggaa
tttttagagc
tatttgggtg
cgcctcgat a
gcgccaagct

t cagggt cct gt ggacagct
tcctcaccct cagcaacagc
ggcggcacgt agat gccatc
cccgcaagct gct ccaggac
gagcat aat g act gcaggaa

ettdEgAaeT eeqist@Cccagt gc ct ct cct gge
Novenber 2006 WD 03/099341 PCT/U803/16541 tgcccaccag ccttgtccta ataaaattaa

Gi§gcadgt't

cct 840 e
gggaag acHa" Cﬁoﬁf

[‘arty gtagg

acacccaaat atggcgacgg

120

ggt gggcagg Sajeeydeg200680

ggaggaat gg t ggacaccca
t ccgececct cg geccggggecg
aaaggct CoTasenHeHaCcag
ct agaact ag t ggat cccaa
cacct agct g ccat ggt gct
tcccactgct ccccacctcc
ttcaccaaca gotaccggaa
at cct gaaca ggcagcaggg
ttcgatatca agcttatcgg
cctggaagtt gccactccag

a.t a'[mE1

240
300
360
420
480
540
600
660
720
780 5 28

.99991.99 agt ggggt gg
gcggggtc t att gggaac

caagctg@ag tgcagtggca caatcttggc 960
- cgat t cdggetgtoarteagRehc cesgagict Ghad00t drggyatdocuaagmget gcaty

gctaattttt gtttttttgg

act cct HFPEFCafgioares
gaacCagh gl biGCeldGiftta ALGelid-Gt 98-

t ccagacaca gcat aggcta

t agagacgg

cctggccatg

1080 gtttcaccat att
CRHET P FIFTY GYEP I T

500

tcactgcaat ctccgectcc tgggttcaag

ct g0t

g thbidaadal .t aceag

cccaaccggt gggacatttg

t't ggcaskytectal ctagbtages ghitggmte cacdb8ddy wramgtcagat:tgtedagt t g4k

t cgacct cga ggg ccc
{esacelcga_gaogegece, 49
cacacaakalecar088GE848

aactcacatt aattgcgttg
agct gcatta at gaat cggc
ccgct teéfr §ct cact gac
ctcactTada fJcogt aat a

tacca ct

tgttcect tta t
GEPGET e PG 39?iﬁgﬁﬁ%§a%%§°?ﬁ?§

ggrat aaagt
cgct cact gc

caacgcgcgg
t cgct gcgcet
cggttatcca

tgtgageaaa Y9eLagcasuaadgccagga

- <220
c<223>
poly A tail.

<400> 8

gggtggeate cotgtgaccee ctecccagtyg ccteteetgg cccotggaagt tgecactecea
gtgcccacca gocottgtect aataaaatta agttgeatca tttigtectga ctaggtgtoc

ttctataata ttatggggbtg gaggggggtg gtatggagca aggggcaagt tgaggaagaca

acctgtaggg

210> 8

<211> 219
<212> DNA
<213>

<220
<223>

<400> 9

atggtgctet gggtottett ctitgtgate cteacectea geaacagete cecactgetec
ceaccteoecee ctitgaccot caggatgcgg cggoacgtag atgecatcott caccaacage

taccggaagy tgctggecca gotgtoegec cgcaagetge tccaggacat cotgaacagg

artificial sequence

1380

1500
1560
1620
1680
1740
1800

cageagggag adaggaacca agagcaagga goataatga

4

at ¢8%

gt aaagcct g gggt gcckaa
ccgctttcca gtcgggaaac
ggagaggcgg tttgcgtatt
cggtcgttcg gctgcggecga
cagaat cagg ggat aacgca

Thie is a nucleic acid seguence of a human growth hormone {("hGH")

€0

120

180

190

This is the ¢DNA for Porcine growth hormone releagsing hormone

60
1290
180

219

accaggct ca
ctggtctcca
ttacaggcgt
caggaggacg
agttgcttgce
ttcgataccg
ttaatttcga
ctcacaattc
t gagt gagct
ctgtcgtgee
gggcgetctt
gcggt at cag
ggaaagaaca




accgt aaaaa ggccgcegttg
acaaaaat cg acgct caagt
cgtttccccc tggaagctcc
acctgtccgc ctttctccct
at ct cagistcco3@ads@gt aggt C
agcccgaccg ctgcgectta
acttatcgcc actggcagca
gt gctacaga gttcttgaag

gt at ct
gcaaac

it

c tctgctgaag
@ccgctggt

gaaaaagggg AlrCct caagaa
act cgteang asggegal aguamg@ggcgat gc gct gcgaatc
28 Novenber 2006 WO 03/099341 PCT/ US03/ 16541 gcacgaggaa gcggt cagcc

catt cgié gp ca atca cqg gt ageca 25 ndcgct a tc
L Se e1ce OYCLNE Drm I'e
t ccgecHEHe ég gﬁc% BCAGtc iRy aat cdagaaa 2 agcggeca

ctggcgtttt tccataggct

cagaggt ggc
ct cgt gcgct
t cgggaagcg
gttcgctcca
t ccggt aact
gccact ggt a

t ggt ggcct a

gaaacccgac
ctcctgttcc
t ggcgetttc
agct gggct g
atcgtcttga
acaggattag
act acggct a

ccagttacct tcggaaaaag

agcggtggtt tttttgtttg
gatcctttga tcttttctac

ccgcccccct gacgagcatc 1860

aggact at aa dgleendwggdoad20

gaccct gccg
t cat agct ca

ctt accggat
cgct gt aggt

t gt gcacogpeTaRemesdt L C

gt ccaacccg
cagagcgagg
cact agaaga
agt t ggt agc
caagcagcag
ggggt ct gac
gggagcggceg

gt aagacacg
t at gt aggcg
acagtatttg
tcttgatccg
attacgcgca
gct cagaaga
at accgt aaa

1980
2040
2100
2160
2220
2280
2340
2400
2460
2520 6

ct gat agcgg
ttccaccatg

atattcggca agcaggcatc gccatgggtc acgacgagat 2700 cctcgccgtc
gcctt gragec tggcgaacag ttcggctggce gcgagcccct 2760 gatgctcttc

tcctgatc a caagaccggc ttccatccga gta ctc 28201 ctcgatgcg
tggtg E ?ﬁ}EéﬁtPha&@Edﬁ&tséﬁ &Y @é’él f%%gy &‘Egccgcat
at gat dgat a ctttctcggc aggagcaagg tgagatgaca 294 ggagat cctg

tcgcccaata gcagccagtc ccttcccgcet tcagtgacaa 3000 cgtcgagcac
ggaacgeccgrtngtagygayagec dac it age Ieg gt tSge arg 30601n Gt cct gcag
gcaccggaca ggt dfgtctt gacaaaad@ja accgggcgcc 39220 cctgcgcetga
acggcggcat cagagcagcc gattgtctgt tgtgcccagt 3180 catagccgaa

acccaggq gy q@ggggqggqﬂgqg?gggaat ccatcttgtt 3240 caatcatgcg
catcctgtct cistgatcaga tctigatccc ctgcgccatc 3300 agatccttgg

gccatccagt ttactttgca gggcttccca accttaccag 3360 agggcgcccc
tccggttcge ttgctgtcca taaaaccgcc cagtctagca 3420 actgttggga
gtgcgqg §t fcgctatt acgccagctg gcgaaagggg 3480 gatgtgcetge

agttgag gh mgccagggtt ttcccagtca cgac 3534

<213> artificial sequence

<220> .

<223> Sequence for the operatively linked components of the HV-GHRH pla

smid. .

<400> 11

gttgtaaaac gacggecagt gaattgtaat acgactcact atagggcgaa ttggagotcee 60

accgeggtgg cggecgteog cocteoggeas catectcacyg acacccaaat atggegacgg 120

gtgaggaatyg gtggggagtt atttttagag cggtgaggaa ggtgggeagg cageaggtyt 180

tagegetcota aaaataactc cogggagtta tttttagage ggaggaatgg tggacaccocea 240

aatatggoga cggttoctea coegtegeea tatttgggtg tcegeccteg geeggggccyg 300

cattectggg ggcegggegy tgetecegeo cgoctogata aaaggctoocg gggecggegyg 360

cggeccacga gotacccgga ggagogggag gogecaagoet chtagaactag tggatcecaa 420

ggoecaacte cccgaaccac teagggtect gtggacaget cacctagetg ceatggtget 480

ctgggtgtte ttetttgtga tectcacect cageoaacage teccactget ccccaccteo 540

coctttgace cteaggatge ggogycacgt agatgecate ttcaccaaca getaccggaa 600

ggtactggee cagectgtoeg cccgcaaget getocaggac atcctgaaca ggcageagygy 660

égagaggaac caagagcaag gagcataaty actgcaggaa ttcgatatca agettategg 726
ctgtgaccoc ctetectgge cotggaagtt geocacteocag 760

gatggecatcec

teceeagtge

5

gggcat gcge
gt ccagat ca
atgtttcgct
t gcat cagcc
ccceggceact
agct gcgcaa
ttcattcagg
cagccggaac
tagcctctcc
aaacgat cct
cggcaagaaa
agct ggcaat
agggcgat cg
aaggcgatta




<210> 12 <211> 3534 <212> DNA <213> artificial sequence <220> <223>
Sequence for the operatively |linked conponents of the T8 X¥Rishlsr 2006 d.
<400> 12 gttgtaaaac gacggccagt gaattgtaat acgactcact atagggcgaa ttggagctcc
60 accgcggtgg cggccgtccg ccctcggcac catcctgaag acacccaaat atggcgacgg 120
gt gaggaavgogiog@ggagtt atttttagag cggtgaggaa ggt gggcagee@gsaaat gt 180
tggcgct ct a aaaataactc ccgggagtta tttttagagc ggaggaatgg tggacaccca 240
aat at ggcga cggttcctca cccgtcgcca tatttgggtg tccgececctcg geccggggecg 300
cattcctggg ggccgggegg tgctcccgec cgectcgata aaaggctccg gggccggecgg 360

cggcccacga gctacccgga agc a cgccaagct ctagaactag tggatcccaa 420 7 28
NovenbEF%?ﬁ%Bgcﬁ@?%%?ﬁggﬁ%ﬁg%ngﬂ%ﬁgFTG?%?”@%%%%ﬁﬁgffgbccgééccac t cagggt cct
gt ggacagsetfac chgsddy Ca%&égggéggcéatgg%gcaacéﬂg%gétt Gadhbgelcbd gt @@o t CCt caccct

cagcaacagc tcccactgct ccccacctcc ccctttgacc ctcaggatgc ggcggt at at
cgat gceetubadste gewragasdc (et t@ogsgg a0 9aggeacgriogerc erat alfeyyt cA§% cccgcaagcet

ct ccaggac atcctgaaca cagca 660 agagaggaac_caa C agcat aat
gct gc ag%ﬁag‘iaf”t § 'é‘t%gfc&ﬁc g‘g%%t? ‘éﬂagg‘%a%“tgg‘ic %a%g?tc (czccg?gﬂ:tg %%.C %@%0 19 cgc cagt gg
Ct Ct CCLgQer el ggaRgiaty Ge6RGECE ARt/ A0 ! HLBGRELAGLEILES CClodo at aaaat t aa
T ot s oS0 L e L o000, 2000000, 0
CaagCtgg% mkgg%géﬁggga%%ngttgg%a960 ct%%g&gcqﬁtu££&ﬁgfcﬁﬁ%ot999ttcaag
cgatt cETCtoGeefcay SEEGATTL g 1T50° FG6attcda ggcat gcatg accagget ca
gct aat tddcha@td bidaki @y agRgReE 03 cdd8ka GlhatdggatCadtgddhifjCcCRgg Ct ggtctcca
actcctaatc tcaggtgatc tacccacctt 1140 ggcctcccaa attgctggga ttacaggcgt

gaac Cc aetgeci9gt geIeceiEta guiertteor gaAgd20mt TatetcataragaIeteer acéa® caggaggacg

tccag agg,%gta%%?tggﬁggégga %gég%gacc%gtt%ga]fczc?coga

ggggydageee ggtaccaget 1380
tttgttceet ttagtgaggg ttaatttega gottggegta atcatggtca tagetgttte 1440
ctgtgtgaaa ttgttatcecg ctcacaattc cacacaacat acgagccgga agcataaagt 1500
gtaaagectg gggtgectaa tgagtgaget aactcacatt aattgegttg cgctcactge 1560
cecygetttoeca gtegaggaaace ctgtogtgee agetgeatta atgaatcgge caacgogogg 1620
ggagaggcegyg tttgegtatt gggcgctctt ccgqttcctc geteactgac tegetgeget 1680
cggtegtteg getgeoggega geggtatcag ctcactcaaa ggeggtaata cggttatcoca 1740
cégaatcagg ggataacgea ggaaagaaca tgtgagcaaa aggocagcaa aaggccagga 1800
accgtaaaaa ggcegeghitg ctggegtttt tocatagget cegecccect gacgageate 1860
acaaaaatcg acgctcaagt cagaggtgge gaaacccgac aggactataa agataccagg 1920
cgttteoccee tggaagetee ctoegtgeget ctectgttee gaccctgeeg cttaccggat 1980
acctgtcege ctticoteocet togggaageg tggegettte teatagetea cgetgtaggt 2040
atctcagtte ggtgtaggﬁc gtteogeteca agetgggetg tgtgcacgaa ccoccccogttco 2100
agecogaceg ckgegoetta tooggtaact ategtettga gtocaacceg gtaagacagg 2160
acttatcgec actggeagea gocactggta acaggattayg cagagcgagg tatgtagocg 2220
gtgctacaga gttcttgaag tgagtggccta actacggeta cactagaaga acagtattitg 2280
gtatetgege totgetgaag ccagttacet tcggaaaaag agttggtage tettgatceg 2340
goaaacaaac caccgetggt ageggtggtt tttttgtttg caagecageag attacgogea 2400
gaaaaaaagg atctcaagaa gatcctttga tettttetac ggggtotgac getcagaaga 2460
actegtoaag aaggegatag aaggegatge gotgegaate gggageggeg atacogtaaa

6

2530




cccaaccggt gggacatttg agttgcttgc ttggcactgt cctctcatgc gttgggtcca 1320
ctcagtagat gcctgttgaa ttcgataccg tcgacctcga gggggggccc dfgiacedge 2006380
tttgttccct ttagtgaggg ttaatttcga gcttggecgta atcatggtca tagetgtttc 1440
ctgtgtgaaa ttgttatccg ctcacaattc cacacaacat acgagccgga agcataaagt 1500
gt aaagcef@o@gahocct aa t gagt gagct aactcacatt aattgcgt tyggragedeaat 9c 1560
ccgctttcca gtcgggaaac ctgtcgtgcc agctgcatta atgaatcggc caacgcgcgg 1620
ggagaggcgg tttgcgtatt gggcgctctt ccgcttcctc gctcactgac tcgectgeget 1680
cggtcgttcg gctgcggcga gcggt atcag ctcactcaaa ggcggt aat a cggttatcca 1740

cagaat TREIPIFTIWILHEH GHHasRFaaCAIHIFaFEaA HGgeeaFEsFE adgdtftcagga 1800
accgt aaa@?atg&‘: 8%%9%%% %E%@Q&%E tctcag}cggg%E %%Q%tcg&%%a%&%géa gaggagcatc 1860
cgctcaagt caga

acaaaa%ctgcg ggt ggc gadacactac aggact ataa agataccagg 1920
Cgt t t C&Resechi@yrgedEty ataPtfeshcbett gctagogacagbgprgg ct2vaccggat 1980
acctgtccgc ctttctccect tcgggaagcg tggcgctttc tcatagctca cgctgtaggt 2040
at ct CafftPecogft FOAYGree JrIERICE CAIWHLTE JFEINIWT HEaFGaT céttegttc 2100
a9CCCORREEFIOLALCLL B, LRGN ARTE.ALEAL LR GLCFAREGE, gbaagacacy 2160
acttatTgCc actggcagca gccact ggta acaggattag cagagcgagg tatgtaggcg 2220 8
28 Nov@tb@it o200t 8A00 BEA89D4d APeSbbidg0 Hotafgddecagiqyatanoeega 2§68 ct t gaag
tggt ggccta actacggcta cactagaaga acagtatttg 2280 tatctgcgc tctgctgaag
ccagt t $REeTCIFTgBREARAL” &‘@@F@Qﬁ"éd’&“’t"&‘f%g@aﬁgg’i‘ﬁjaaﬁ?dfﬁag%@a%fac%ﬁg{’c caccgct ggt
ageggt é&m&égt Lécg&{cg& %@&Qgﬁg&%gag%kgﬁg%gé&c%@&aggﬁmaa%w at ct caagaa
gat cct a tcttttctac ggggtctgac gctcagaaga 2460 actcgtcaag aaggcgat ag
aaggcoadtgéageht angaaten gggageygcysatease glcagats2icoaggaccaddéh gcggt cagec
cattcgccgc caagctcttc agcaatatca c tagcca 2580 acgctatgtc ctgatagcgg
t ccgccHEEEIEWalCRTaes JERGPRga gt Cé’g’%gﬁ S%aé‘a%ﬂ‘fcg%?@g‘bcg c ég% % ttccaccatg

at at t cQQCa ANCARLIERAAS: JESRLAN0GAEIRE gaqg@tc.?%O&tg&%&gC%ﬁl&@ gggcat gcgce
gccttgagec tggcgaacag ttcggctgge gcgagcccct 2760 gatgctcttc gtccagatca
t cct gataeggrcgagaccgyce htaeadogs garogbacgtgettmeB2Gatgrbeyatdgey at gttt cgct

t ggt ggt cga at gggcg%gt&t agccggat ca agg%t at gca 2880 %c%%gcc c?t t gcat cagcc

at gat gtfaF et 1 YRS G TSy A GRER S 4 CHFaTat ¢ty ccccggeact

tcgcce Cgﬁu:gctgé\gagéé%%raga ggéattg&agg Qﬁ:a&t@%& gg@@@a%cgtgog:cttaccag 3360

- agggegecec agetggeaat tecggttege ttgetgtoca taaaaccgec cagtctagea 3420
actgttgyga agggcgatcyg gtgegggect cticgeotatt acgecagety gegaaagggd 3480
gatgtgctge aaggegatta agttgggtaa cgocagggtt tteccagtea cgac 3534
<210> 12
<211l> 3534

<212> DWA
<213> artificial sequence

<220>

<223> Sequence for the operatively linked components of the TI-GHRH pla
: smid.

<400> 12

gttgtaaaac gacggccagt gaattgtaat acgactcact atagggegaa ttggagctcoe 60

acegeggtgg cggecgtecg cocteggeac catecteoacyg acacccaaat atggegacgg 120
gtogaggaatg gtggggagtt atttttagag cggtgaggaa ggtéggcagg cageaggtgt 180
tggegetceta asaataactc ccgggagtta tttttagage ggaggaatgg tggacaccca 240
aatatggcga cggttcocteca cccgtegeca tatttgggty teegeccteg geeggggacy 300
cattectygy ggccgggogg tgctocegee cgoctegata amaggcteeg gggocggesg 360

cggoccacga goetaccogga ggagegggag gegeocaagcet ctagaactag tggatcocaa 420

7




ccacgat agc cgcgctgcct 3060
gacaaaaaga 2cepybgr20®i120
gattgtctgt tgtgcccagt 3180
tgcgtgcaat ccatcttgtt 3240

t ctt gat ceerakamgggat c 3300
gggcttccca accttaccag 3360
agggcgcccc agctggcaat tccggttcgc ttgctgtcca taaaaccgcc cagtctagca 3420

oL 5 s g BoPegudh svoetauit ot eonred oD SE® 3050, g
gatg cg9 < >
<211> Jodions2diroli SEAIRAL LhdhoLaL SEQUENEC.oorele <243> Sequence for
t he ope?ﬁf?vely Fiked conponents of "the TV-GHRH pla smd. <400> 13

gt t gt aReetqgRCEFesRGic gaabtabaabataegac ittaticashagyacgaa (1 ggagct cc 60
accgcggt gg cggccgtccg ccctcggcac catcctcaag acacccaaat atggcgacgg 120 9 28
NoventiFIZews cAgFF5SrD 99 9EIRIPECPFISTRIPY 652 It GG aHEH gt gfYgagtt atttttagag
cggt g t Gaags gt 906G Gl A-A3RAYAACHL CCgggagtta
ttttt Z%g%?g%%a‘%%gﬁﬁg% %%at acéccatgjf%%aa Aatht ggcg%ccgg%{gcct ca cccgtcgeca
tatt E m‘{;@aﬁcﬁcmﬁf&cﬂ@ gmg%gcegctggiggc @ﬁtég@eﬁhgwcgqfcagggcw tgctcccgcec
cgcctcgat a aaaggctccg gggccggcg cggcccacga gctacccgga ggagcgggag
gfgcca%@zfﬂﬁﬁﬁgi5@¥ﬁﬁiP@ﬁ%f%%%é?ﬁﬂﬁﬁat g%ﬁf?ﬁi:%@g%%ﬁﬁacc%? t cagggt cct

gt ggacaggL .&aC @%ﬁ& c G tdetlt ot gn tcctcaccct
cagcaacag@atcccac gcg;c%%%%%%?ccqé%%aag%%%?t%ﬁéﬁmd%ﬁaggatgc ggcggt at gt

agat gceagdaddecagearose gaitagnggasadsidyag ggtattgrgcaatagadegt c8 cccgcaagcet

gct ccaggac atcctgaaca ggcagcaggg 660 %gggggg%q&mg%%%%gc%gg gagcat aat g

ggaacgcccg tcgtggccag
gcaccggaca ggtcggtctt
acgacggcat cagagcagcc
acccaagcgg ccggagaacc
catcctgtct cttgatcaga
gccatccagt ttactttgca

cgt cgagcac agct gcgcaa
cgtcctgcag ttcattcagg
cct gcgect ga cagccggaac
cat agccgaa tagcctctcc

caat cat gegsasaggat cct
agat ccttgg cggcaagaaa

8

act gcaggHact cHArTHES APt Ere qertroTet |
- tgggatteca ggcatgoatg accaggetca gotaattttt gtttttttgg tagagacggg 1080
gttteaccat attggecagg ctggtcteca actectaatc tcaggtgate tacccacctt 1140
ggecteoccaa attgetggga ttacaggegt gaaccactge teecttecct gtectictga 1200
ttttaaaata actataccag caggaggacy tccagacaca gcataggeta cctggecatg 1260
cocaacceggt gggacatttg agbtgettge ttggcactgt cetetcatge gttgggteca 1320
ctoagtagat goctgttgaa ttegataceg tcgacctega gggggggece ggtaccaget 1380
tttgttcoct ttagtgaggg ttaatttega gottggegta atcatggtca tagetgtitce 1440
ctgtgtgaaa ttgttatccg ctcacaatte cacacaacat acgagccgga ageataaagt 1500
gtaaageetg gggtgectaa tgagtgaget aactcacatt aattgegttg cgetcactge 1560
cogetttoeca gtogggaaac ctgtegtgeoe agetgeatta atgaategge caacgegogg 1620
ggagaggegg tttgegtatt gggegetett cegettecte geteactgac tegetgeget legg
'cggtcgttcg gotgoggoga geggtateag cteactcaaa ggeggtaata cggttatcca 1740
cagaateagy ggataacgea ggaaagaaca tgtgageaaa aggecagcaa aaggecagga 1800
accgtaasaa ggecgegtty ctggegtttt tccataggot cegoocccct gacgageatco 1860
acaaasatcg acgctoaagt cagaggtgge gaaaccegac aggactataa agataccagg 1920
cgtttecocce tggaagoctoc ctegtgeget ctectgtbce gaceotgeey cttaceggat 1980
acctgteege ctttetceoct tegggaageg tggegettte teatagetcea cgotgtaggt 2040
atcteagtte ggtgtaggte gttogeteca agetgggetg tgtgeacgaa ccocoeegttc 2100
agecogaceg ctgogoctta toccggtaact ategtettga gtcocaacecg gtaagacacy 2160
acttategec actggeagca geecactggta acaggattag cagagcgagg tatgtaggeg 2220




ggt ggcat cc ct gt gacccc tccccagtge ctctcctgge cctggaagtt gccact ccag 780

t gcacaccag ccttgtccta ataaaattaa gttgcatcat tttgtctgac 28ayengbeci00840
tctataatat tatggggtgg aggggggt gg tat ggagcaa ggggcaagtt gggaagacaa 900
cctgtagggc ctgcggggtc tattgggaac caagctggag tgcagtggca caatcttggc 960
t cact gcgas pzmbeggcct cc tgggttcaag cgattctcct gcctcagecalerasegasit gt 1020
t gggattcca ggcatgcatg accaggctca gctaattttt gtttttttgg
gtttcaccat attggccagg ctggtctcca actcctaatc tcaggtgatc
ggcctcccaa attgctggga ttacaggcgt gaaccact gc tcccttccct

ttttaaaata actatacca t ccagacaca gcat a

cccaac%&@”tacwg%%ﬁﬁgfgg éﬁgﬁfg? SPGE aRE TR E %% tté’
ct cagt 4gad. 8L Ct Ot Qasy biLgalac Qgggragaaag %G&@t&@%@%ﬁ@ﬁ
tttgttccct ttagtgaggg ttaatttcga gcttggcgta atcatggtca

ct gt gt gasmatdcgticaycogt egwadessbt tEFtCattae aarIrIwe gyt vatra
gt aaagect gtgcctaa t a actcacatt aatt

ccgct tsfaé?:% %-lggc %@‘é%?gﬁa 8%5? g agg%ttég%ttaacggg%wt%atcg%faf% gqg
ggagagQke8d chddt Sgtatchg gg@eg.&g@ Yttgeeaet Ige6ddeoftot £a6dsGa0
cggtcgttcg gctgcggcga gcggtatcag ctcactcaaa ggcggt aata
cagaat TacHIogfaIBIEYOC goftazryan crachttyafoariaa g RoeHGea
cgcgtt t tttt _tcca g gcatc 1860 10
G457 ST DT PO R0 3T TRE T e Saadat cg Sanet cangt
CagagHPgfecPRtaacesdaty a8486dsal ad--a8alacRaggodtd 2 qadagddtt CaTmc
ctcgtgcget ctcctgttcc gaccctgecg cttaccggat 1980 acctgtcce c

t CggQawryeIyeTTFgeIHet tacec ﬂ%ﬁt@?gect ESECSEHRIPY tHABICt RO 4TI KEE cagl T

accgtaaa a C
28 I\Iovaeﬁ%erg%o

gttcgct C Acgaa ccce 0Q.. cg
t ccggtgag%% gt%cﬁ'%g%a%ga %?cc aéta cCcy ggt?ggg%g%:agc%é% ggg%% at gg@%
gccact getarsenggatia €eassgeengtbdoaidt ageegaitd 2cogtget acagea

t agagacggg 1080
tacccacctt 1140
gtccttctga 1200
?% fdoccatg 1260
gitgggtcca 1320
ggtaccagcect 1380
tagctgtttc 1440
agtHt aaagt 1500
C cactgc 1560
cg%%bcgcgg 1620
t agt gcgct 1680
cggttatcca 1740
adgffccagga 1800

tggt ggccta actacggcta cactagaaga acagtatttg 2280 gtatctgggf
ccagt t FEeICIeRtQERrAbRIE” AbHAE bR GECHCETA9g ATERAGA Y AFRjERac A4

tggtt tfttt ttt 0,
agcgg 6atc%1igt Fcf ac gg‘% aag gaﬁgatlg%g g:%ggc%c%g 6%391%§9a§aa§6&)9

gatcct
cgtogagead

cgtcctgeoag
cotgegetga
catagccgaa
caatcatgeg
aéatccttgg
agggegececc
actoattggga

gatgtgetge

<210> 13

<211> 3534
212> DNA

C gctcagaa a
agetgegeaa ggaacgcccg tegtggecag coacgatage cgegeotgoct

ttcattcagy geaccggaca ggtoggtott gacaaaaaga accgggegec
cagccggaac acggcggcat cagageagec gattgtetgt tgtgoccagt
tagocotetoe acccaagogy ccggagaace tgegtgeaat ceatcttgtt
aaacgatcet catectgtct cttgatcaga tettgatece ctgeogecate
cggcaagaaa gecatocagt ttactttgea gggacttecca accttaccag
agotggeaat tocggttege ttgetgtcoca tazaaccgee cagtctagea
agggegateg gtbgogggoct ct;cgctatt acgccagetg gegasagdagd

aaggcgatta agttgggtaa cgecagggtt ttcoccagtca cgac

<213> artificial sequence

<220>

3060

3120

3180

3240

3300

3360

3420

3480

3534

<223> Sequence for the operatively linked components of the TV-GHRH pla
smid.

«400> 13
gttgtanaac

acegegatag

gacggecagt gaattgtaat acgactceact atagggegaa ttggagetoce

cggocgtecg cccteggeoac catccteacg acacceaaat atggegacgg

9

€0

120

t ggaagct cc
ctttctccct
c ggtgtaggtc
ctgcgectta
act ggcagca
gttcttgaag
t ct gct gaag
caccgct ggt
at ct caagaa




act cgt caag aaggcgat ag
gcacgaggaa gcggt cagcc
acgct at gt ¢ ct gat agcgg
agcggccatt ttccaccatg
CCt cgcC¥ros@asagat gcgce
gatgctcttc gtccagatca
gctcgatgcg atgtttcgcet
gccgecgceat tgcat cagec
ggagat cctg ccccggceact

cgtcg é&@%ﬁ?%ﬁ’@c*ﬁ@é%&%l:

aaggcgat gc
cattcgccgc
t ccgccacac
atattcggca
gccttgagcc
tcctgatcga
t ggt ggt cga
at gatggata

tc cccaata

Guabcgee cE

gct gcgaatc
caagctcttc
ccagccggcec
agcaggcat c
t ggcgaacag
caagaccggc

atgggcaggt
ctttctcgge

R

gggagcggcg at accgtaaa 2520
agcaat at ca 28dyepteatper 2008580

acagt cgatg
gccat gggt c

aat ccagaaa
acgacgagat

ttcggct gaeTARERGSECC!

ttccatccga
agccggat ca
aggagcaagg
ccttcccgct

8 LEFACAGE

00t CCtgean. L CALLEAY, OGACLANAGA. 603 Eka 3020080

cctgegc

ga cagccggaac acggcggcat cagagcagcc gattgtctgt

cat agcegaastRgept oictt: asGt@RGT (g: it euya Jasarecicg CYIpgacHy

caat cat gcg aaacgat cct
agMc&#

catcctgtct

tctt ?at ccc ct

cttgatc a
O S TSP FHCRTFE GIOE SR PP BRI

iedelor:

a999CaLE6&-AACLAUGA LELBGES 9osdchaet Tk bRa 1823806066,
act gtt ggga agggcgatcg gt gcgggcct cttcgctatt acgccagcetg

gat gt gggbg@aaagq@gmct:a: aepobagot abggegrech FgeRtEItE Crsaagt Tt

<211> 3534 11 28 Nove

2006 WD 03/

ST ot oY DSk o R0 sastaiat 1030

conpongptisgRe LRegshBd2 ddcdbdit BRdsd-a8 rEIt@hccafaf&QQﬁtMggJat gt amaac gacggccagt
gaatt gt aat acgact cact atagggcgaa ttggagctoc 60 accgcggtgg cggecgt ccg

aeIcTUa artcargpge ghetrgearr ockpcaEtygaal® gt ggggagt t

CCCt Coytaonat CRatelcey

atttttagag cqgtgaggaa

9959996299, caqcaqqt at . 480

Q9934gc§CT/U803/

ﬁqccacctcc

agcttategg

ggtggeatce
tgéccaccag
tctataatat
cctgtagggce
tocactgeaat
tgggatteca
gtttcaccat
. ggcctoceaa
ttttaaaata
cccaaccggt
cteagtagat
tttgtteoet
ctgtgtgaaa
' gtaaagcctyg
cogettteca
ggagaggoedgg
cggtogtteg
. cagaatcagg

accgtaaaaa

ctgtgacccco
ccttgtecta
tatggggtag
ctgeggggte
cteagectece
ggeatgeatg
attggecagg
attgetgaga
actataccag
gggacatttg
geotgttgaa
ttagtgaggg
ttgttatooy
gggtgoctaa
gtegggaaac
tttgegtatt
gotgeggega
ggataacgoa

ggccgegttg

tcceoecagtge
atasaattaa
aggggggtgg
tattgggaac
tgggttoaay
accaggetca
ctggtetcea
ttacaggegt
caggaggacg
agttgettge
ttegatacey
ttaatttega
cteacaatte
tgagtgagct
ctgtegtgoo

gggegetett

gcggtatcagf

ggaaagaaca

ctggogtttt

ctetecotgge
gttgecatcat
tatggagcaa
caagctggag
cgattetect
getaattttt
actectaate
gaaccactge
tocagacaca
ttageactgt
tcgacctega
gectiggegta
cacacaacat
aactcacatt
agctgeatta
cegettecte
cteoactcaaa
tgtgagoaaa

tecataggact

10

cctggaagtt
tttgtetgac
ggggcaagtt
tgeagtggea
gccteoagect
gttettttgg
tcaggtgate
teecttecect
gcataggcta
ccteteoatge
gggggggccee
atcatggtea
acgagecogga
aattgegttyg
atgaatcgge
gotcactgac
ggcggtaata
aggccagceaa

ccgcceacct

gecactecag
taggtgteect
gggaagacaa
caatcottgge
cccgagttgt
tagagacggg
tacccacctt
gtcecttetga
cctggecaty
gttgggteca
ggtaccaget
tagotgttte
agcataaagt
egeteactge
caacgcgegyg
tcgetgeget
cggttétcca
aaggcoagga

gacgagcatce

gtacgtgctc
agcgt at gca
t gagat gaca
t cagt gacaa
cgtgct gect
acggggcgcec
t gt gcccagt
ccatlcttgtt
gccatc
acCttaccag
cagiect agca

gcgaaagggg
cg&®® 3534

-720
780
840
200
960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
<210> 14

165&& <212> DNA <213>
ratively |inked




t ggcgct ct a aaaat aactc
aat at ggcga cggttcctca

cattcctggg ggccgggcgg
cggcccacga gctacccgga

ggcccaagjgoesgaaccac
ctgggtgttc ttctttgtga

tttttagagc ggaggaatgg tggacaccca 240
tatttgggtg tccgccect cg fcgeydecgoE00
cgcctcgat a aaaggct ccg gggccggecgg 360
gcgccaagct ctagaactag tggatcccaa 420
gt ggacagct cacct agctypraied/gaigct 480
cagcaacagc tcccactgct ccccacctcc 540
ccctttgacc ctcaggatgc ggcggtatat cgatgccato ttcaccaaca gctaccggaa 600
ggt gct ggcc cagctgtccg cccgcaagcet gctccaggac atcctgaaca ggcagcaggg 660
agagagirasat@wagmgteagt gagroatiansgrarct e aggaratrric Rt aced® agétt at cgg 720
ggt ggcat cc ct acccc tcceca tctcct t g tccag 780
tgccca%?tégﬁccg%c?{;%ta?z ct%gc é:t(:é Haa: %%gc%? tgf(c:a agg{tg?{gt g%%‘?‘%g%t t;lgg('fgt cct 840
tct at aglcddtcbal 6396 Q0: A66FAQY Gggdsat Ggagetdcgaograggbit gggangacaa 900
cctgtagggo ctgcggggtc tattgggaac caagctggag tgcagtggca caatcttggc 960

t cact gRABTAIERCC BFIEIWES Y RIFIECARGIOPIE AIETLCHRACECATFEEL® cAbhgtt gt 1020
tgggattcc cat ac t t acggg 1080
gLt cal e o aoetaer crograc AR AR bR usrost® | BB 1140
ggcct Catbmcadd ebgggaa sbarafge Ghagiacne anbgrotRCceitbegsty gteed t ct ga 1200
ttttaaaata actataccag caggaggacg tccagacaca gcataggcta cctggccatg 1260
cccaacHgatacgatatt9eae 48¥EEEtt JELACEE e LOF T EEt R gtzlzgggt cca 1320
ct cagt C t g g cagct 1380
tttgt t%%g‘%“gtg%a%%%%ggg tc%%’g?%c?g 33%%%?83%8?%% cgcfgg%?gig t %té%f gtttc 1440
ct gt gt Aamabdgticeboggt ebaacRat ireticataganeaiagagoageeggse ageat aaagt 1500
gt aaagcctg gggtgcct aa tgag%gggct aactcacatt aattgcgttg chtcactgc 1560 12
28 NovERPREPaZ0BE t CREPDSFITYEEd tpwmseaﬁg%‘%&a“c%%maf‘%aca 4t gggaaac
ctgtcg ‘ g ‘tttgcgtatt
0cao e e B B e e e B o gt gcggega
gcggt ageagragdsC aicagac ggoggicgatcaaggeitt alseaaaichdfiogeagaat a8y ggat aacgca
ggaaagaaca tgtgagcaaa aggccagcaa aaggccagga 1800 accgtaaaaa ggccgcgttg

ct ggc ROt SHFRRFSEYI CEGEEXRE CLAHRGAFCAT CITT o deaFaadf thacgct caagt

ccgggagtta
cccgt cgeca
t gct cccgece
ggagcgggag
t cagggt cct
t cct caccct

<211>

11

CagagolQgs.HAAAGLLHAts ATLREIRE 38 AYR ARG gdP & gacgagar 2700
cctegeoegte gggoatgoge gocttgageco tggegaacag tteggetgge gegageccct 2760
Qatgctcttc gtccagatea toctgatcga caagaccgge ttocatoega gtacgtgote 2820
gectegatgeg atgttteget tggtggtega atgggoaggt ageccggatca agegtatgea 2880
gocgeegeat tgeatcagec atgatggata ctttetegge aggageaagg tgagatgaca 2840
ggagatectg cecccggeact tcgeoccaata geageouagte cottoceget tcagkgacaa | 3000
cgtogageac agetgogoaa ggaacgooceg togtggocag coacgatage cgegetgoct 3060
cgtectgeag tteattcagg geaccggaca ggtoggtett gacaaaaaga accgggegec 3120
cetgeogetga cagorcggaac acggeggceat cagageagece gattgtetgt tgtgeccagt 3180
catagecgaa tagectoctec accoaagegy coggagaace tgegtgeoaat ccatctigtt 3249
caatcatgcg aaacgatcct catecctgtot cttgatcaga tettgatoce ctgegeocate 3300
agatccttgy cggcaagaaa goeatccagt ttactttgea gggottecca accttaceag 3360
agggegecce agetggoaat tcecggttege ttgetgteca taaaaccgece cagtetagea 3420
actgttggga agggegateg gtgegggoot citegotatt acgocagetg gogaaagggy 3480
gatgtgetge aaggogatta agttgggtaa cgeccagggtt tteccagtca cgac 3534
<210> 14

3534




cgtttccccc
acct gt ccgc
atctcagttc
aaccct accg

t ggaagct cc
ctttctccct
ggt gt aggt ¢
ctgcgectta

act t at cggfospsdsgocagea

gt gct acaga
gt at ct gcge
gcaaacaaac
gaaaaasigy
actcgtéﬁg
gcacgagaga
acgct atgse

gttcttgaag
t ct gct gaag
caccgct ggt
8¥xt caaga

5 agGLGat 27

gcggt cagcec

ct cgt gcgct
t cgggaagceg
gttcgctcca
t ccggt aact
gccact ggt a
t ggt ggcct a
ccagtt acct
agcggt ggt t
gatcctttga

“¥atycgat gc

cattcgccgce

ctcctgttcc
tggcgetttc
agct gggctg
atcgtcttga
acaggattag
act acggct a
t cggaaaaag
tttttgtttg
tcttttctac
gct gcgaat ¢
caagctcttc

gaccctgccg cttaccggat 1980
t cat agct ca A8gétgidgg20@040

t gt gcacgaa
gt ccaacccg

ccceecegttc
gt aagacacg

cagagcygaggrhahHsa49cy

cact agaaga
agtt ggt agc
caagcagcag
ggggt ctgac
gggagcggcg
agcaat at ca

acagtatttg
tcttgatccg
attacgcgca
gct cagaaga
at accgt aaa
cgggt agcca

L HRLRIEQILHCHERCAACAG TGRAYT 6G@F6KndL agitegat gramt ecagaaa
agcaggcat ¢ gccat gggt ¢ acgacgagat

at att cggca

agcggccatt Rrigetascat g
cctcgeegtc
gat gct € ‘% a(tmcaat

gctcga?tgg a?g??

gcatgcgc gcctt gagec

R

t ggcgaacag ttcggctggc gcgageccct

tc agac
SR s

gtaggtgctc
agcgt at gca

gccgcCgigbodtgs %ﬁﬂgﬁ@g %E@ﬁbgﬁatcatﬁtﬁﬁdét &ggecaagiageangsy t gagat gaca
ggagat cct g ccccggcact tcgcccaata gcagc

Ccgt cQatfeaTIsatR PERIgewa T GHHAEICE CYItLCHF

cgtcct

cctgeg

%%‘S‘gctcéa aLL.ea09. 96

cagccggaac ac

Ao

cay

tc ccttccecget tcagtgacaa
SYPCRIatR g HGE cg&%b

_.gac acggggcgcec
e e R

t gcct

cat agcggasygtq egdte é:0a a6 aARGE GgL OSGHagBRge ct @Cicg@matg ccatct t gt t

caat cat gcg aaacgatcct catcctgtct cttgatcaga tcttgatccc ct
28 NovearbeT-og) gercIW9 SPTIIRET PETFHSHIPLEFA1°%FRE g
QGURLISG (A Q561: 5500,

gccatc%
aaaccgcc cag

t ccggt

Qécaké

coc t

Ak dtga

fgtcca

t

ctagca

Gl

gC ccatc

@gcaagaaa

42 2209CUCGes aget ggcaat
actgttggga agggcgatcg

2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300 13

gt gcgg@?ae&aaetd cgehaddhc aegReage lWygeantagegtaddStratgatglt gcygr aaggcgatta

agttgggt aa cgccagggtt ttcccagtca cgac 3534

ctgggtgtte
cectttgace
ggtgetggee
agagaggaac
ggtggeatece
tgocccaccag
tetataatat
cctgtaggge
tcactacaat
tgggattcca
gttteaceat
ggccteccaa
ttttaaaata
cceaaceggt
ctecagtagat

tttgttacet

- etgtgtgaaa

gtaaagecctyg

ttetttgtga teoctcaccct cageaacage tcceactget coccacctcee

ctcaggatge ggoggtatat cgatgocate tteaccaaca getaccggaa

cagetgtecyg
caagagcaag
ctgtgaccec
ccttgtecta
tatggggtgg
ctgeggggte
cteegoctoe
ggcatgeatyg
attggocagy
attgetggga
actataccag
gggacatttg
gectgttgaa
ttagtgaggg
ttgttatceg

gggtgectaa

ccogeaaget
gagcataatyg
teeeocagtge
atazaattaa
aggggggtag
tattgggaac
tgggtteaay
accaggctca
ctagtceteooa
ttacaggogt
caggaggacy
agttgettge
ttegataceg
ttaatttcga
ctoacaattc

tgagtgaget

gcteecaggac
actgcaggaa
cteteoctgge
gttgeatcat
tatggagcaa
caagctggag
cgattotect

gctaattkitt

actectaate

gaaccactge
tocagacaca
ttggcactgt
togacctoga
gottggegta
cacacaacat

aactcacatt

12

atcctgaaca
ttegatatca
cctggaagbt
tttgtetgac
ggggcaagtt
tgcagtggea
gecteageet
gtttttttgg
tecaggtgatc
tececctteect
geataggeta
cctcteatge
gggggggeec
atcatggtca
acgageagga

aattgoegtty

ggcageagyd
agcettategg
gccactocag
taggtgtect
gggaagacaa
caatettgge
ceegagttgt
tagagacgdy
tacceacett
gtocttctga
cctggceaty
gttgggteca

ggtaccaget

tagectgttte

agcataaagt

cgcteactae

<210> 15 <211> 3534

600

660

720

780

840

200

260

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560




<212> DNA <213> artificial sequence <220> <223> This is the entire plasmd

sequence for wildtype GHRH  <400> 15 gttgtaaaac gacggcifaljovaydst 2¢aat
acgactcact atagggcgaa ttggagctcc 60 accgcggtgg cggccgtccg ccctcggceac

catcctcacg acacccaaat atggcgacgg 120 gtgaggaatg gtggggagtt atttttagag
cggt gagsrRed@éxgpgcagy cagcaggtgt 180 tggcgcetcta aaasi@aghsiefigggagtta
tttttagagc ggaggaat gg tggacaccca 240 aatatggcga cggttcctca cccgtcgeca
tatttgggtg tccgccctcg gececggggecg 300 cattcctggg ggccgggegg tgcetcccgece
cgcct cgat a aaaggctccg gggccggcgg 360 cggcccacga gctacccgga ggagcgggag
gcgccaagct ctagaacta t ggat cccaa 420 g@gccaactc ccg@aacgﬁgotcagggtcct
gt ggacSFEEEEst f%%1a8°5 ‘ARG ATCHEEBE 2T FHHT Tt € FFCHYT gt'ga’ t cct caccct

CcagCaagaglodess PGl GE&LRERE Clogd OetCotldt gRC g tfa80atl 360 ggCagt at gc
agatgccatc ttcaccaaca gctaccggaa 600 ggtgctgggc cagctgtccg cccgcaagcet

gct ccagupcotats atgprgraa ggedgoag g c860aaagmuigyaatystergeycaddl gagcat aat g
act gcaggaa ttcgatatca agcttatc 720 t%acc%gotccccagt gc

. g tgc%catcc ct

ct ct cctFGREBE §HRIAYTr® JEwiercta %ﬁaaat%é’ CAEEAYIEE ccta ataaaattaa
Ot t gCaLLRtadkld GbOkEREs bAGELENE CocBl0octt Slaleaalaback Al 8800t Bge 20900Yt 9Q
tat ggagcaa ggggcaagtt gggaagacaa 900 cctgtagggc ctgcggggtc tattgggaac
caagct grpagpatte agiogerear cagRIetaog rrad®ogact aagettgeaatoattaseygtcti®el t gggtt caag

cgattct cgt caacgt cccgaqt 020 t attcca gacatg accagget ca
gct aat ‘f%q;t% %"Cgf‘?’t;‘?%aﬁ ?céﬁc tca%ggﬁ c%g’tgtc%tﬁgﬁm %afq?ct%g? c‘é:t g%tggtgcglgég ctggtctcca
act cct aak§ebsnggitgal-6e tagRearedgdltdlc QoeteaCantalb@Ct ggga ttacaggcgt

gaaccactgc tcccttcecet gtccttctga 1200 ttttaaaata actataccag caggaggacg
't ccagariEteroEhuaplRIE” GEtAYeEcaAtagcIReTY HIREIAROSASAERFEE2008 0 WO 03/ 099341
PCT/ USQ3/ 16541 cccaaccggt catttg agttgcttgc ttggcact ctctcatgc
gttggg?gé%%gaf%gzﬁggc@?%gﬁg gcgqggg%gcat%ﬁ%ttcgta?ﬁ T %ﬁﬁ?%c téa%%acégccggégg gggggggecc
9ot accageitcheBetabldedd Leaktadih aRhGREGE dabarbidoCERoGREEHICIE@ at cat ggt ca
tagctgtttc 1440

gtgctacaga gttettgaag tggtggecta actacggota cactagaaga acagtatttg 2280
gtatctgege tctgctgaag ccagttacct t;ggaaaaag agttggtage tettgatceg 2340
gcaaagaaac cacogetggt agoggbagtt tttttgtttg caagoageag attacgcgea 2400
gaaaaaaagyg atctcaagaa gatcctttga tettttetac gaggtetgac getcagaaga 2460
actcgtoaag aaggcgatag aaggcgatge getgegaatce gggagcggcg_ataccgtaaa 2520
geacgaggaa geggteagee cattogecge caagetotte agcaatatéa cgggtageea 2580
acgetatgte ctgatagegy tocgecacac ccagecggee acaghtcogatg aatccagaaa 2640
ageggecatt tteocaccatg atatteggca agecaggcatc gecatgggtc acgacgagat 2700
cctegocgte gggeatgege gecttgagece tggcgaacag ttoggetgge gegagoccct 2760
gatgctctte gtecagatca tcctgatoga caagacegge ttocatdega gtacgtgote 2820
gctegatgeg atgttteget tggtggtoga atgggeaggt agecggatca agegtatgea 2880
geageogeat tgcatcagee atgatggata ctitcetegge aggageaagg tgagatgaca 2940
ggagatcetg cccoggeact tegoccaata geagocagte cctteceget tcagtgacaa 3000
cgtegageac agctgogeaa ggaacgeccg togtggecag coacgatage cgegetgect 3060
cgtectgeag ttcattcagg geaccggaca ggtoggtott gacaaaaaga accgggegoco 3120
cctgogetga cagocggaac acggcggoat cagageageoce gattgtetgh tgtgdécagt 3180
catagccgaé tagceteteo acceaagegyg coggagaace tgegtgeaat écatcttgtt 3240
caatcatgeg aaacgatect catecetgtot cttgatcaga tettgatcce ctgegecatce
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ctcacaattc
t gagt gagct
ct gt cgt gcc
gggcgctctt

ctgtgtgaaa ttgttatccg
gt aaagcct g gggt gect aa
ccgctttcca gtcgggaaac
ggagaggcgg tttgegtatt
cggt cgt Mme3yesgrggcga
cagaat cagg ggat aacgca
accgt aaaaa ggccgegttg
acaaaaat cg acgct caagt c gaaaccc gact at aa
R A R e R R R S
acct ot £Easocd Likarel. L6gg0R8088,400000kLIEd LAl 05 k6
atctcagtic ggtgtaggtc gttcgetcca agetgggetg tgtgcacgaa
agcccgatggogdagagocdater borggican CLt@toyt CoigasycTasvondy
acttat cgcc act ccact ta acaggat t ag cagagcgagg
gt gct 2R %a%?bg% 8"058?%% d’@‘é‘f"gg'i:"éc?gg@ aaga
gtat ct gcge tctgctgaag ccagttacct t cggaaaaag agttggtagc
gcaaacaaec cmccgctggt agcggtggtt tttttgtttg caagcagcag
gaaaaaddly W6t caagaa gatcctttga tcttttctac ggggtctgac

gggagcggceg

actcgrﬁé&g @Eg aaggcgat gc gct gcgaat ¢
gcacgadgia gﬁg%gﬁ%mf% tcgccge caagctcttc agcaatatca
acagt cgat g

acgct atzgt£ ctgatagcgg tccgccacac ccagccggcec
agcggcaaiszt THie Gacmt ¢hrata bl fe@goR0HE ity SHRIYJL C
cctcgece §fgcatgcgc gccttgagcc t ggcgaacag ttcggct ggc

cacacaacat acgagccgga
aactcacatt aattgcgttg
agct gcatta atgaatcggc
ccgcttcctc gctcactgac
gcggt at cag ctcact caaa
ggaaagaaca t gt gagcaaa
ctggcgtttt tccataggct

aggccagcaa
ccgcccccct

gat gct ccagat c at c C c ttc
oo Cort srgedeoreiayet AR SRR et
9CCYC CReddqgtdsCgEaBEsy aﬁ@%&@ﬁh@tc@ié&:@ 6406230 3AHERAGT
ggagat cct g ccccggcact tcgcccaata gcagccagtc ccttcccget

qat ccga
3%?%5

g

caacgcgcgg
t cgct gcget

ggcggt aateTaged/icddicca

aaggccagga
gacgagcat ¢
{ accagg
%? ccggat
caegi@t aggt
CCCCCCgttC
gﬁaﬁgacacg
at gt aggcg
éé%t atttg
tcttgatccg
attacgcgca
gct cagaaga
ataccgtaaa
cgggt agcca
aatccagaaa
acgacgagat
gcgagcccct
gtaggtgctc
agcgt at gca
t gagat gaca
t cagt gacaa

cat aaagt 1500
RNevarheg 200660

1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000 15

28 NoveaiespatB0Tressdngd 10 ¥ 90Rad CMPQSS@EEH’:‘GS‘ZPBQ @g?@g%ﬁjcacl%ct gcgcaa

ggaacgececg, tcot ccac a cct 30
gcaccélc gc"gtﬁtﬁt c%g aaat% gaca a%ggttgg%g a@gc?

acggcogealygtRIaYEress gadgt@iced Ghedigige &eaﬁbct%&é?é}.cggggccg

tgctecegor cgoctegata aaaggcetocy gggocggegy

cattcetggy ggocgggegy

cggocoacga
Qgcccaactc
ctgggtgtte
cecettigace
ggtgetggge
agagaggaac
ggtggcatce
tgccecaccag

tetataatat

_ ectgtaggge

teactgoaat
tgggattaca
gtttcaccat
ggectoeocaa

ttttaaaata

gotaccogga
cccgaaccac
ttetttgtga
ctecaggatge
cagctgteoyg
caagagcaag
ctgtgaccce
acttgtecta
tatggggtag
ctgeggggte
ctecgeetec
ggcatgeatyg
attggcecagg
attgcetgaga

actataccag

ggagegggayg
tecagggtect
teeteaceet
ggeggtatge
cccogoaagcht
gagcataatg
tcéccagtgc
ataaaattaa
aggggggtgy
tattgagaac
tgggtteaag
accaggcteoa
ctggteteoca

ttacaggcgt

caggaggacyg

gogceaagat
gtggacaget
cagcaacagc
agatgocate
getocaggac
actgeaggaa
ctotectgge
gttgeatecat
tatggageaa
caagctggag
cgatteoteet
gctaattttt
actactaatc
gaaccactge

tccagacaca
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ctagaactag
cacctagetyg
tceccactget
ttcaccaaca
atcatgagea
ttecgatateca
cctggaagtt
tttgtetgac
ggggeaagtt
tgeagtggea
geateoagect
gtttttttgg
toaggtgate
toeectteccet

gcoataggata

tggatcccaa
ccatggtget
cceocacctee
getaceggaa
ggcageaggy
agottategyg
gccactcecag
taggtgtoct
gggaagacaa
caatcttgge
cocgagttgt
tagagacggg
tacecacctt
gtecttetga

cctageoatg

300

360

420

480

540

600

660

720

780

840

9200

960

1020

1080

1140

1200

1260

gacagtcctg Ag ttcattcagg
CcC gcgc ga cagccggaac
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catagccgaa tagcctctcc acccaagcgg ccggagaacc tgcgtgcaat ccatcttgtt 3240
caat cat gcg aaacgatcct catcctgtct cttgatcaga tcttgatccc 28tegobat 208300
agacccttgg cggcaagaaa gccatccagt ttactttgca gggcttccca accttaccag 3360
agggcgcccc agctggcaat tccggttcgec ttgctgtcca taaaaccgcc cagtctagca 3420

act gt t gggRoAEeldEoat cg gtgcgggect cttcgctatt acgccagctpgpriregragggg 3480

gat gt gct gc aaggcgatta agttgggtaa cgccagggtt ttcccagtca cgac 3534 <210> 16
<211> 4260 <212> DNA <213> Artificial sequence <220> <223> This is the
sequence for the pSP-SEAP cDNA construct <400> 16 ggccggccgc cttcggcacc

atcctcacga cacccaaata tggcgacg t gaggaat 60 t agtt ttttagagc
ggt gagtfFaRrgety HeayGEs &Q@ﬁ@ﬁ?@%gﬁ%ﬁﬁgt %ﬁtg‘gca'igfogtt %‘%ﬁq %agctlgf‘:& cgggagt t at
ttttagag,ggcaggtgg@%ggga QYALAGEE 3R g Al 0588509d 80gt88LECt CAGo CCYt cgccat
atttgggtgl ccgCccfcgg ccggggccgc attcctgggg 240 gccgggeggt gctcccgecc

gcct coaitatcaay geist&ggy FySCygRg ot ggeueargarps8G0tasgctart et ggdadl gagcgggagg
cgccaagctc tagaactagt ggatccccc ctgcagga 360 attcgatatc¢ aagcttcgaa
t cgcgaStaretaget EHEEHTCGY c“g‘@a(?f‘@f(‘f g“g‘c%%ﬁ‘f c?%gqccﬂ%agcabagaggﬁ gglgsgo ct acagct ct
ccct gogcal Lal 6eRadcha FARAIR0RAARCHIIAEEcgfBD ot tLYGAC CBEo Jaggcagecy
aggccciggg tgccgccaag aagctgcagc ctgcacagac 540 agccgccaag aacctcatca

t ct t cctggttegabyggeiage gygghitics taaceygttgadiage- c8Q0 casegreacey gaté? ct aaaagggce
agaagaagga caaact cct gagat ac _ccctggccat 660 accgcttc ccat at gt gg
ctct gt%ﬁf‘&%tgg(j%%é'flﬁg%%gt &E’%‘%& cééaccfg‘ét[tfj‘ftgc%cgﬁ%{’t%tcgggﬁgﬁgaglégo acagccacgg
CCt acCl ol Gyt QI YHL AR JHEABEIL G cAFBLEALJGH 248D ot e80T gr@0 gccgeecgcet
ttaaccagtg caacacgaca cgcggcaacg aggtcatctc 840 cgtgatgaat cgggccaaga

aagcagggast gie agrtgeryas goggbams catersarractpagtessB0aaggewgenc gl t cgccagceceg
goacct acge, ccacaeqqty aaceqaagcl QoL act 6902 960, 19, 26, Nayggber 2006 VO
acaaaaateyg acgctcaagt cagaggtgge gasacccgac aggactataa agataccagg 1920
cgttteccae tggaagetce ctegtgeget ctoctgttec gacectgeeg cttaccggat 1980
acctgtcege ctttetecct togggaageg tggogettte tecatagetea cgetgtaggt 2040
‘atotcagtte ggtgtaggte gttogeteca agetgggotg tgtgeacgaa ccoccegtte 2100
agcccgaccy ctgegeetta tecggtaact ategtettga gtcocaaccceg gtaagacacg 2160
acttatogoe actggeagea gocactggta acaggattag cagagcgagg tatgtaggeg 2220
gtgctacaga gttettgaag tggtggecta actacggcta cactagaaga acagtatitg 2280
gtatctgege totgetgaag ceagttacct teggaaaaag agttggtage téttgatccg 2340
gcaaacaaac caccgcetggt ageggtggtt tttttgtttyg caagcageag attacgegea 2400
gaaaasaagy atctcaégaa gatcctttga tottttotac ggggtetgac getcagaaga 2460
actcgtcaag aaggegatag aaggcogatge geotgeogaate gggageggeg ataccgtaasa 2520
goacgaggaa geggteagee cattcgeege caagetcttco ageaatatca cgggtageca 2580
© acgctatgte ctgatagegg tcocgecacac ccagocggee acagtegatg aatccagaaa 2640

agoggocatt ttececaceatg atatteggea ageaggeate gecatgggte acgacgagat 2700

cctogoegte gggcatgoge gecttgagee tggogaacag ttoggotgge gegageccet 2760

gatgetetto gtecagatca toctgatcga caagaccgge ttecatcega gtacgtgeto 2820

getegatgeg atgttteget tggtggtega atgggeaggt ageceggatca agogtatgea 2880
geegecgeat tgeatcagee atgatggata cttteotegge aggagcaagg tgagatgaca 2940

ggagatcctg ccccggcact tegoccaata geagecagte cottoceget toagtgacaa 3000
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cccgccagga ggggt gccag gacat cgeta cgcagct cat
t gat cct agg
cagat gacta cagccaaggt gggaccaggc tggacgggaa
gaat ct ggt g caggaat ggc t ggcgaagcg ccagggt gcc cggtat gt gt ggaaccgcac
t gagct CafoawdG@ct t cCc tggacccgt ¢ tgtgacccat ct cat gggtperibiis@agce
t ggagacat g aaat acgaga tccaccgaga ctccacactg gacccctccc t gat ggagat
gacagaggct gccctgegee tget gagcag gaacccccge ggettcttcc tcttcgtgga
gggt ggt cgc at cgaccatg gtcat cat ga aagcagggct taccgggcac tgact gagac
gat cat gotagagsae gackcErat I9GaRHTGT] ECIyIRFe TR geaceatast agrag Bt agéf€acyct
gagcct cgt ¢ act gccgace actcccacgt cttctccttc. ggaggctace ccetgcgagg
gagct cEArE tff“t""%%éa%? G R R T ey ag"a‘i‘éa%gaggg‘é’aé"c%“ acglrgggt cct
cet at acgERARBS $9hEGaHh IR BEICtRRRIgRGI36:B6C CgaREEa: at glsbaccga
gagcgagagc gggagccccg agtat cggca gcagtcagca gt gcccct gg acgaagagac
ccacgcagYecgay Fagyt e cgtyereyeeagtgety teuhIeay geeaett t gt cacgg

cgccgacgtg cctgcctcgg
ct ccaacat g gacattgacg
aaccccagac cctgagtacc

9! 9°29499.£803561:62..| 295022601, £ALAGORLL . oo dpgLgng. | d9RgOoct 2

caccgcctgce Cgc cccccgccgg caccaccgac gcécgcgcacc cgggttactc

t agagt Gggeces 386696 Aiichgagl teagitt gt asRargal acakb@agt gagbt t gga
caaaccacaa ctagaatgca gtgaaaaaaa tgctttattt gtgaaatttg tgatgctatt
gct t t apIe§Itcaa GoataParat dnged gesrattogaesm Hlracaah SeraEaras t t H2At t cat

anat 1 G5 AaCUAT A2 GUA LDl oy At chat OCECT | DATAGECE” | coapocagt

1020

t ggaggccga aagt acat gt 2& Ngeaitggd0d080

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220

cagct cghistgegq =g Rt a OQH et Qo cbiggel egreagfenetdaat gact gisatctt 2280

t at cat gcaa ctcgtaggac aggtgccggce
cgctgegetc ggtcgttcgg ctgeggegag
ggttat¢ %%g@tcaggg gat aacgcag

aggccagedd @egt aaaaag gccgegttge
acgagcatma ocasEaaistgagoged: caagt c

gat accaggc gtttccccct ggaagctccc

agcgctcttc cgcttcctcg ctcact gact
cggt at cagc tcact caaag gcggt aat ac

tggcgttttt ccataggctc cgccccecctg
agaggt ggcg aaacccgaca ggact at aaa
tcgtgcgetc tcctgttccg accctgecge

16

G.
SO LS EL S5 SRR JRUEL ol oot agetoac

<400> 16
ggcegteege ctteoggeace atcctcacga cacccaaata tggegacggg tgaggaatgg 60
tgoggagtta tttttagage ggtgaggaag ghtgggeagge ageaggtgtt ggegetctaa 120
aaataactce cgggagttat ttttagageg Qaggaatggt ggacacccaa atatggogac 180
ggttoctecac cogtcgecat atttggatgt cogecooticgg cocggggeoge attootgggg 240
gocgggedggt geteccgece gocteogataa aaggoteocgg ggceggegge ggcccacgag 300

. ctacecggag gagegggagyg cgecaagete tagaactagt ggatcccceg ggotgeagga 360
attcgatate aagcttegaa tcgcocgaatte geccaccatg ctgetgetge tgetgetget 420
gggccetgagy ctacagoetcet ccctgggcat.catcccagtt gaggaggaga acceggactt 480
cfggaaccgc gaggcagceg aggccetggg taccgocaag aagetgeage ctgcacagac 540
agccgecaag aacctoatca tettoctggg cgatgggatg ggggtgteta cggtgacage 600
tgecaggatce ctaaaaggge agaagaagga caaactgggy cctgagatac ccetggeocat 660

- ggaccegettc cecatatgtgg ctetgtccaa gacatacaat gtagacaaac atgtgocaga 720
cagtggagec acagecacgd cctacctgtg cggggtcaag ggcaacttee agaccattgg 780
cttgagtgea goegocceget ttaaccagtg cazcacgaca cgeoggeaacy aggteatcte 840
cgtgatgaat cgggccaaga aagcagggaa gteagtygga gtggtaacca ccacacgagt 9a0
gecagcacgee tegocageey gcacctacge ccacacgghg aaccgeaact ggtactogga 860

2340
2400

gaaagaacat gt gagcaaaaggccagcaaa 2460

2520
2580
2640

2700 17




gt gt aggt cg
tgcgectt at
ct ggcagcag
ttcttgaagt
ct gct gaagc
accgct ggt a
t ct caagaag
cgtt aaggga
t aaaaat gaa

gctgtaggta tctcagttcg
ccccecgttca gecccgaccge
t aagacacga cttatcgcca
at gt aggcgg t gct acagag
cagt at t tvggod/m@dat gcgct
cttgatccgg caaacaaacc
ttacgcgcag aaaaaaagga
ct cagt ggaa cgaaaactca

ccact ggt aa caggattagc agagcgaggt
ggt ggcct aa ctacggct ac act agaagga
cagttacctt cggaaaaagaGisegssagct
gcggtggttt ttttgtttgc aagcagcaga
atcctttgat cttttctacg gggtctgacg
ttttggtcat gagattatca aaaaggat ct

tcacctagal geltltaaal taaaaa ?«E Lilagalc aplclaaadl, atafat gagt
aaactt gyt ¢ tgacagi tac caar geat ax ot cagtgauge St fatrerca’ gcyit ct gt ¢
t at t t C@gtdtaddts GataAghdog et FB8daClagbdet RULGt -8t a86kaGgs at A8EHI0agy
gcttaccatc tggccccagt gctgcaatga taccgcgaga cccacgctca ccggcetccag
at t t at GRFE AT KALHGATC YR GaRITGeTrgaye tragaq Aaqraayes cctlgtaact t
t at CCgCCttgthQt %ga taCt cq% t g%gtcgtéca
ttaatagitt GCycancoir gt gteatt

t 1 ggt at@Eerdate abicaghcl HEEEHIR0G:ARGR! GRAGGEIRANE LA t gakeCCCCa
tgtt gt gcaa aaaagcggtt agctccttcg gtcctccgat cgttgtcaga agtaagttgg
ccgcagteireacate a81t@aYaye (iceceRIe aRf cee tceacagrtres teatogront gt Batk gccat
ccgt aa t _actcaacc tcattctaa g gtgta
{ gogqe ety b i A R R e A R e i T o
gaact t taaastagt geidaaldty AfttgoanA AR @ibel! €OaMgEaY aRReR:E: t cAaggal Ct
taccgctgtt gagatccagt tcgatgtaac ccactcgtgc acccaactga tcttcagcat
cttt t aBt R ET SAWEEHAC? ' CHYPGEHIY R Caata AaeRrIage) geraraet gdéftaaaaa
agggaa tcttact ctfcctittt caatattatt
Gangear oA aaNAl. MR I aRe B E Hlre e Pl aritganaa
at aaaceaa@tccagy geidheagg GCEeageiah tBcao6H g sac aeRigac: gageect gt a

ttegctccaa gctgggctgt gtgcacgaac 2760
ccggt aacta tcgtcttgag 2&Nawmelsygdods20

taagt agt
FERT0geR Lt GO g R cacPiotcat
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ggegetttot

2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260

<210> 17 <211> 2710 <212> DNA <213> artificial sequence <220> 18
cctatacgga aacggtocag getatgtget caaggacgge geecggecgg atgttaccoga 1680
gagegagage gggagececceg agtatcggea geagbcagea ghtgeccetgg acgaagagac 1740
ccacgcagge gaggacgtgg cggtgtteoge gegeggoeceg caggegceace tggttcacgg 1800
cgtgeaggag cagaccttca tagegecacgt catggccttc gcegectgee tggageoccta 1860
caccgectge gacctggoge coccogoogy cacoaccgac googogeace cgggttacte 1520
tagagteggg geggceggee gettogagea gacatgataa gatacattga tgagtttgga 1980
caaaccacaa ctagaatgea gtgaaaasaa tgetttatit gtgaaatttg tgatgetatt 2040
getttatttg taaccattat aagctgeaat aaacaagtta acaacaacaa :ttgcattcat 2100
;ttatgtttc aggttcaggy ggaggtgtgg gaggtttttt aaagcaagta aaacctotac 2160
aaatgtggta aaatcgataa ggatocgteg aécgatgccc ttgagagect tcaacccagt 2220
caéctccttc cggtaggcge ggggcatgac tategtegec geacttatga ctgtettett 2280
tatcatgcaa ctegtaggac aggtgeegge agogetctie cgettocteg ctoactgact 2340
cgetgegete ggtegttogg ctgeggegay cggtatcage tcactcaaayg geggtaatac 2400
ggttatocac agaatcaggg gataacgcag gaaagaacat gtgagcaaaa ggccagcaaa 2460
aggccadgaa cegtaaaaayg goeogogttge tggegttitt ccataggote egoceccctg 2520
acgagcatca caaasatcga cgctcaagtc agaggtggeg aaacccgaca ggactataaa 2580
gataccagge gtttcccect ggaagetece tegtgegeteo t_cctgttccg accetgoege 2640
ttaceggata cctgtecgee tttetocett egggaageogt catagétcac 2700




------------ - 28 Novenber 2006 WO 03/099341 PCT/US03/16541 <223> Plasmd
vector with an anal og GHRH sequence codon optim zed f or28mNov@nser 260600> 17

t gt aat acga ctcactatag ggcgaattgg agctccaccg cggtggcggc cgtccgeccct 60
cggcaccatc ctcacgacac ccaaatatgg cgacgggtga ggaatggtgg ggagttattt 120

tt agagc @ os@983gaag9t g ggcaggcage aggt gttggc gct ct aaagprhandilssqc99 180
gagttatttttagagcggag gaat ggt gga cacccaaata tggcgacggt tcctcacccg 240
tcgccatatt tgggtgtccg ccctcggeccg gggeccgecatt cctgggggcc gggeggtget 300
cccgcecccgec tcgataaaag gctccggggc cggcggcgge ccacgagcta cccggaggag 360
cgggaggmgﬁ@gaagcggatgg@uaagge@¢a%EG@E@cﬁg%wCEﬁa@B@Eg§§ t &GtYt ggac 420

agct caccta ccat ctct ttt atcctcatce t agcgg 480
cagcca‘Eﬁ”ij‘@tg g?ﬁ@%%g c?g%?ﬁﬁtézg?%&g%ﬁc 899 {; Ry aGgcacy tgggﬁgccat 540
Ct { CACLACLB3F LAGREHR: %eggt:gg%w%ga&g@&at@tgg&tweca@g@aw t gatccagga 600

catcat gaac aagcagggcg agaggat cca ggagcagagg gccaggctga gct gataagc 660

t t at c RFgLaggyT avTrectogd tthdcesat @etage@zj@gtcet:@ﬁ:@cwg@@sﬁa gFadt t gcc 720
actcca([gaﬁgc tccaccta ccttt ctaagtcg 29& aa gtaa c &: gt3%(gact ag 780
gt gt ccTPEI AR AT ?cz?f @g%cg?a aagggggggtg %g g g gcaagttggg 840

aagacagegdcceiPeaaei£dc %9%%&%@943:69&80&&@&&4& iag&igasg‘a t tsbsgt gagg 900
gttaatttcg agcttggtct tccgcttcct cgctcactga ctcgctgege tcggtcgttc 960

'ggct gCgeIroasT gefrataggs getcem@ﬁ@ aacc&geﬂﬁg gitahtctaragepat o acadhat cag 1020

gggat aac aaagaac_at gt gagc c aaccot aaaa 1080
aggccgt§ tga%? tcatc? %‘fqgggg %%%c EL&a?gacga g‘% c%gg(gaaatc 1140

gaCQCt%a&agﬁnag@ggtagagt GERAAGES Gortagaci-ataaangaaegag gagedtcccc 1200
ctggaagctc cctcgtgecge tctcctgttc cgaccctgec gcecttac cggat acctgtccg 1260

cct t t-ctaeetropt GeRyagidec grageiyer ttFaQi‘t?Wa?j@F%fc'a@g%‘tg@‘t g% t 88t cagtt 1320
cggt gt ag ?%cgg rLea Eaﬁ’cf ‘tgc%?qg‘[g ctcgt%é%: %Qa%t CGGE&RLL, cagggcgacc 1380

gct gcggc ccgg tg a caaccc g taagacac gacttatcgc 1440
cact Jo&Re4cags eqfb8abt FaGREAS tac@tagagrgadgicgi=atgbagsyy gghget acag 1500

agttottgaa gtggtggcct aactacggct acact agaag aaca%tattt g%tatctgcg 1560

atttatcage aataaaccag ccagcoggaa gggocgageyg cagaagtggt cctgeaactt

tatcogecte catccggtct attaattgtt geecgggaage tagagtaagt agttcgecag 3540
ttaatagttt gcgcaacgtt gttgecattg ctacaggeat cgtggtgtca cgcotegtegt 3600
ttggtatgge ttcattcage tceggttece aacgatcaag gegagttaca tgateccoca 3660
tgttgtgcaa aaaageggtt agctcctitcg gtectecgat cgtigtcaga agtaagttgy 3720
cogeagtgtt atcactcatg gttatggeag cactgecataa ttctettact gtcatgecat 3780
cogtaagatg cttitotgtg actggtgagt actoaaccaa gteattctga gaatagtgta 3840

tgcggegace gagttgetcet tgoceggogt caatacggga taataccgeg ceacatagea 3900

gaactttaaa agtgctcate attggaaaac gttottcoggg gegaaaacte tcaaggatet 3950

taccgetgtt gagatecagt tegatgtaac ccactegtge acccaactga tottcageat 4020

cttttacttt caccagegtt tctgggtgag caasaacagg aaggcaaaat gecgcaaaaa 4080

agggaataag ggegacacgg asatgttgaa tactcatact ctbecttttt caatattatt 4140
-gaageattta tcagggttat tgtetcatya goggatacat atttgaatgt atttagaaaa 4200
ataaacaaat aggggttccg cgeacatttc cocgaaaagt gecacctgac gegecctgta 4260
<210> 17

<211> 2710

«<212> DNA

<213> artificial sequence

<220>
18




ctctgctgaa gccagttacc ttcggaaaaa gagttggtag ctcttgatcc ggcaaacaaa 1620
ccaccgctgg tagcggtggt ttttttgttt gcaagcagca gattacgcgc Zgdasadead0680 19

28 Novenber 2006 WD 03/099341 PCT/ US03/ 16541 gatctcaaga agatcctttg

actcatccag 1740
gaaccaggaa 1800

atcttttcta cggggctagc gcttagaaga cagacgttag

gt t gagagfcusiogda0ct gca at accat aca
ccagttcctc tgcaatgtca cgggtagcca gtgcaatgtc 1860
ccagacgacc acagtcaatg aaaccagaga aacgaccatt 1920 ctcaaccatg
ggcatgcatc accatgagta actaccaggt cctcaccatc 1980 cggcatacga
gt gcaaa®dy Cleage vager gétngacartogg@Ryseesnes 29D Piiné esgEATch
ccagacct gc PP¥cat acgg gt acgagcac gttcaatacg 2100 atgttttgcc
acggacaggt agctgggtcc agggtgtgca gacgacgcat 2160 tgcatcagcc
Cttt ct edgetaeg9 ageLo4gs tgaRan@daCacgaagal eatcda? htcaneeggaaet
gcagccagtc acgaccagct tcagtaacta catccagaac 2280 tgcagcacac
t ggt t QELHBCLEASECRTAC COUTEL GOt 192 PWTEL FGRAFIZBY O 3ERL t cddh

05t o0k koA JATaRE AL BRI et 00200

cgttca
CCygaggafCath it abGyadasg a6 gt daceaabat feghcdin? bectacgat ced
cttgatcaga tcttgatccc ctgcgccatc agatccttgg 2580 cggcaagaaa
ttact t PTG CPIEECHT FETTPIRTE AFIRJIYCYeLECIZT4IEEFygc 2480

ct ggt aacgg

aat gcaat ac

ac g@rRAGGGsqat t caccac

t ct gcaacac
at gttcggca
gctttcagac
tcct ggt caa
t ggt ggt caa
at gat agaaa
t cacccagca
ggaacaccag
gcaccagaca
acagct gcat
acccaggctg
catcct gt ct
gccat ccagt
tccggttcge

951 5658-4 S80S e SA0LEB0C By L1 IR OLuBlF 130 110, CELT

sequence > <2 Plasm d vector

W t h atosanrkeg cfddoib=s€ Guange ce Gdotcofpial tdazedadgOteckgtggdc <400> 18 t gt aatacga
ctcact at ag ggcgaatt

ttttttgttt

19

gattacgege

g agctccaccgtﬁggtggcggc cgtccgcecct 60
c

agctcaccta gctgceatgg tactctgggt ge gtg ateccteatce tcaccagegg 480
cagccactge agéctgcctc ccageactac cttcaggatg cagaggcacg tggacgccat .540
ctteacgace aactacagga agetactgag ccagetgtac gecaggaagg tgatocagga 600
'catcatgaac aagcagggeg agaggatcoca ggageagadgy gecaggetga getgataage 660
ttateggagt ggcateccctg tgaccoctee ccagtgocote tectggeecet ggaagttgec 720
actccagtge ccaccagect tgtootaata aaattaagtt geatcatttt gtetgactag 780
gtgtecttet ataatattat ggggtggagg ggggtggtat ggagcaaggg gocaagttggg 840
aagacaacct gtagggeteg agggggggcc cggtacecage ttttgttece tttagtgagg 900
gttaattteg agettggtet tecacttect cgetcactga ctegetgoge: teggtegtic 960
ggcetgeggeg ageggtateca getcactcaa aggeggtaat acggttatoc acagaatcag 1020
gggataacgc aggaaagaac atgbgageaa aaggocagca aaaggecagg aaccgtaaaa 1080
aggcegegtt getggegttt thccatagge tcegeccece tgacgageat cacaaaaatce 1140
gacgctcaag.tcagaggtgg cgaaaccega caggactata aagataccag goegtttceccce 1200
ctggaagete cctcgtgcgc tctoctgtte cgacectgoe gettaccgga -tacctgteccg 1260
cctttetece ttegggaage gtggogettt cteatagetc acgetgtagg tatcteagtt 1320
cggtgtaggt cgttegetece aagetggget gtgtgeacga accccccgtt cagooogace 1380
getgegectt atecggtaac tatcgtetty agtocaacee ggtaagacac gacttatege 14490
cactggecage agccactggt aacaggétta geagagegag gtatgtagge ggtgctacag 1500
agttcttéaa gtggtggect aactacgget acactagaag aacagtattt ggtatetacy 1560
ctotgotgaa gecagttace tteggaaaaa gagttggtag ctettgatce ggceaacaaa 1620
ceacegetgg tageggtggt geaagcagea agaaaaaaag 1680




cggcaccat c ctcacgacac ccaaatatgg cgacgggtga ggaatggtgg ggagttattt 120
ttagagcggt gaggaaggtg ggcaggcagc aggtgttggc gctctaaaaa 2&detentdhegg0ibsdO
gagttatttt tagagcggag gaat ggtgga cacccaaata tggcgacggt tcctcacccg 240
tcgccatatt tgggtgtccg ccctcggeccg gggccgcatt cctgggggcc gggcggtget 300
cccygccefgosissddt aaaag gct ccgggge cggcggcggc ccacgagct@grareggagoag 360 20
28 Novenber 2006 WD 03/099341 PCT/ US03/ 16541 cgggaggcgc -caagcggatc
ccaaggccca actccccgaa ccactcaggg tcctgtggac 420 agctcaccta gctgccatgg
ccctgtgggt gttcttcgtg ctgctgaccc tgaccagcgg 480 aagccactgc agcctgcectc
ccagccctcc cttcagggtg cgccggcacg ccgacgccat 540 cttcaccagc agctacagga
ggatccﬁ@ﬁﬁc@@agﬁﬁ@ﬁ’é@gg%ﬁ’é a%geggﬁ%%ﬁa%a%t@agae ACHREERE gadd®aggcagcagg
9°02029038,5163 UUARGAN.A0NBAGHA0L 66 9842860 5 2Q8Idkat COGogat ggcat cc
ctgtgacccc tccccagtgc ctcicciggec cctggaagtt 720" gccactccag tgcccaccag
cct t gt eejaacaicaaaatdamcgichgaatieatgchitagtc bgmacagt8d gtdaggicgt ctdsot ct at aat at

t at ggoggt gg aggggogt gg t at ggagcaa ggggcaagtt 840 aagacaa cctgtagggc

t cgaggﬁlﬁfga@f@% gﬁgﬂ"&%‘@"a‘ﬁ’é‘%’aﬁ"?i‘ﬁ’t teEEEEET AYCEPIHD aa%gg‘fﬁt aatt°t cgagct t gg

tettcegell &Rl Caggétgegfeat@@gzéggg&t gccggg%geggét%gca%g@ cotcdhCQEt 9EGogCcOageggt a

t cagct cact caaaggcggt aatacggtta tccacagaat 20 caggggat aa cgcaggaaag
aacat ggagtogaaaggeasmc JraGaaggc creagiyaaic oglgacti8gataasaaggce®e gtt gct ggcg
tttttccata ctccgcecc ccctgacgag catcacaaaa 1140 at cgacgctc aagt cagagg
t ggcgaaa?&gg%actg@fgqa&%aaaﬁca%%gsq%agtceaﬁg%ggﬁwsagf%@ttceafrf%% gg3agd ctccctegtg
cgct Ct Gl e ddel GYRLEEaa AREGREIAC L ISR AC el ot d 2D Qacdhbstact ti6h cCCttcggya
agcgtggcgc tttctcatag ctcacgctgt aggtatctca 132 gttcggtgta ggtcgttcgce
t ccaacchggeget grgitgoma cgaBtcorceggideedr) tgepod&bO0cacgeayet gea3e ctt at ccggt

aactatcgtc ttgagtccaa cccggtaaga cacgacttat 1440 cgccactggc agcagccact
ggt aacd ﬁgiafgﬁgﬁ‘ﬁﬁﬁaggﬁg%ﬂtﬁt %cgé‘éﬁ?g‘"gtt Q‘taﬁ‘é\aaf%?)ﬁatcc‘f‘%ﬁ&@t t'%‘%f’ gaagt ggt gg
CCt aactaGgo et 3eaLhadsALARCAY! Sabdd-agt BlagleglpOQarBEHRE CL 8GH gaagecagtt
accttcggaa aaagagttgg tagctcttga tccggcaaac 1620 aaaccaccgc tggtagcggt
got t t t tteagtdat goagoda puagat ttdcepcegrcagraadaseci&8Octgaaggat ct494 agaagat cct
ttgatctttt ctac ct agcgcttaga agaactcatc 1740 cagcagacgg tagaat gcaa
{acgt t GRISIHER COTIETS GRa AR A AP R dtn L A R0 Gt aaccaae

cagacgttea acccaggetyg cecggagaace tgeatgcaga ccatcetgtt caatcatgeg 2520

aaacgatoct catcetgtet cttgatcaga tettgatcee ctgegecate agatcettgg 2580
cggcaagaaa gccatcocagt ttacttbtgea gggettecca accttaccag agggegeccce 2640
agetggoaat teooggttoege ttgetgtcoca faaaaccgcc cagtctagea actgttggga 2700
agggcgateg ' 2710
<210> 18

<211> 2713

<212> DNA
<213> artificial sequence

<220>

<223> Plasmid vector with an analog GHRH sequence codon coptimized for =z
at.

<400> 18

tgtaatacga ctcactatag ggcgaattgg agetccacceg caggtggogge cgteegecct 60

cggcaccate cteacgacac ccaaatatgg cgacgggtaas ggaatggtgg ggagttattt i20
ttagageggt gaggaaggtg ggcaggcage aggtgttgge getcetaaaza taacteecgg 180
gagttatttt tagagoggag gaatggtgga cacccaaata tggogacggt toctcaccoog 240
tegocatatt tgggtgtecg cocteggeeg gagocgeatt cetgggggece gggeggtget - 300

cacgecegee togatasaag getcogggge cggeggegge ceacgageta cocggaggag 360
20




ctctgcaatg tcacgggtag ccagtgcaat 1860
accacagt ca at gaaaccag Zgdeamgat 200020

at caccat ga gtaactacca ggtcctcacc 1980

at ccggcata cgagctttca gacgtgcaaa cagttcagcc ggtgccagac cctgatgttc 2040

ct cat ccap@odmadseCt ggt caaccagacc tgcttccata cgggt acgag-1sRegdeaat 2100 21
28 Novenber 2006 WD 03/099341 PCT/ US03/ 16541 acgatgtttt gcctggtggt
caaacggaca ggtagctggg tccagggtgt gcagacgacg 2160 cattgcatca gccat gatag
aaactttctc tgccggagcc aggtgagaag acagcaggtc 2220 ctgacccgga acttcaccca
gcagcagcca gtcacgacca gcttcagtaa ctacatccag 2280 aactgcagca cacggaacac
cagt ggtctga%agg%?@c FHER afHeFHGTR §oCFTwat Cergeama FeckilgtCcat t3° agagcaccag
acaggt cagtestbdds g@@%;';gg gac aaaacagctg
cat cagggca accgg;?g%‘taggtggct g gc%%g’%‘%?g% %%&%%%égqg%%gg%gacg?&t caacccagg

Ct gccggageraaxt eattoget cagmgoat o bt ighdad bgapgdhd Qeggeganacygsdo cctcatcctg
tct.ctth[%%c agat ctt gat cccctcgcgcc at cagatcct 2580 tggcggcaag aaagccatcc
agt'ttac ‘faca%ﬁgaé’ﬁa IR T PR ECe ATy §EGEIPEA Focteee i ct gtfe aatt ccggtt
cgct t GhedarshdtRABaRE G ggc tcg 2713 <210>
19 ,<2Cftf> YIRS s VR L T dE A ag%%éggﬁ%%g&%gzw@zzb Pl asni d
vect or 2@ftthten wrbedeatrcGHibaseqpuerreengtod otrtoighaiceedadgee b 720vi ne. <400> 19
tgtaatacga ctcactata g%ccgaattg agct ccaccg cggt?gcggc cgtccgccct 60
cggcacCatt cteacgacac icta %ttc'éttagg"a& Ey gt yarTaadt sFegcggatfftattt 120

t t agagGeegtoGRE 3383851 09E SHRER0& AR LA6LRGL GLaRaaa. t aaghcccgg 180
gagttatttt tagagcggag gaatggtgga cacccaaata tggcgacggt tcctcacccg 240
300

gaaacggt ca gcccattcac cacccagttc
gt cct ggt aa cggt ct gcaa cacccagacg
attctcaacc atgatgttcg gcaggcatgc

t cgccatvagrgrgy Fridtegdycclevimgarucgregyecyeattt tgct ¢ggyegees gggmggt get

-agggttaatt tegagettgg tottcogett cctegetcac tgactecgetyg cegetoggteg - 960
ttcggetgeg gegageggta tcageteact caaaggcggt aatacggtta tccacagaat 1020
caggggataa cgraggaaag aacatgtgag caaaaggacca gcaaaaggce aggaaccgta 1080
aaaaggccge gttgetggeg ttittccata ggeotecgooe cectgacgag catcacazaa 1140
atcgacgete aagtcagagg tggcgaaace cgacaggact ataaagatac caggcgttte 1200
ccectggaag ctoecteogty cgotctoctyg ttccgaccct geegettace ggatacctgt 1260
cegecttiot cecttcggga agegtggege tttetcatag cteacgetgt aggtatctca 1320
gttoggtgta ggtegttege tccaagetgg getgtgtgeoa cgaacccccoo gttocagecoey 1380
accgetgege cttatceggt aactategte ttgagtecaa ceooggtaaga cacgacttat 1440
cgccactggc agcagecact ggtaacagga ttageoagage gaggtatgta ggoggtgeta 1500
cagagttett gaagtggtoy cctaactacg getacactag aagaacagta tttggtatct 1560
gcgototget gaagecadtt accttoggaa aasagagttgg tagetettga tccggeaaac 1620
aaaccaccege tggtageggt ggtttttttg tttgeaagea gecagattacg cgcagaaaaa 1680
aaggatctea agaagatcct ttgatetttt ctacgggget agegeottaga agaacteate 1740
cagcagacgg tagaatgcaa tacgtigaga gtetggageh geoaataccat acagéaccag 1800
gaaacggtea geccatteac cacccagtte ctotgeaatg tecacgggtag ccagtgceaat 1860
gtectggtaa cggtetgeaa cacccagacyg accacagtca atgaaaccag agaaacgace 1920
attectcaace atgatgtteg geaggcatge atcaccatga gtaactacea ggtectcace 1980
atcoggeata cgagectttca gacgtgeaaa cagtteagee ggtgecagac cctgatgtte 2040
ctcateeagg teatectggt caaccagace tgettocata cgggtacgag cacgtteaat 2100

21




cccgeccgec tcgataaaag gctccggggc cggaggcagc ccacgagcta cccggaggag 360
cgggaggcgc caagcggat c ccaaggccca actccccgaa ccact caggg A8dsegimgaz0b20
agct caccta gctgccatgg tgctgtgggt gttcttcctg gtgaccctga ccctgagcag 480
cggctcccac ggctccctge cctcccagcec tctgecggatc cctcgctacg ccgacgccat 540
cttcaccgarosmgaccgca aggtgctcgg ccagcet cagc gcccgcaagerhkeddsqadga 600
cat cat gaac cggcagcagg gcgagcgcaa ccaggagcag ggagcctgat aagcttatcg 660
gggt ggcatc cctgtgaccc ctccccagtg cctctcctgg ccctggaagt tgccactcca 720
gtgcccacca gccttgtcct aataaaatta aattgcatca ttttgtctga ctaggtgtcc 780 22
28 NovEfFEF+ 205N H0TIeaF ACTIUSPBFIB3WEat pessaterara #1%4t ggggt g
gagggg t a t aagaca 840 acctqgtag ct cgaggggg
ggcccgg:tg %%C%%gg? ?at%g g%g?% gg%’% ?tacg%gcﬁ%ggfﬁ ? %f%?agéﬁ?) acafgtc?:%qgact §°gt ctt ccgct

t cct cgetprcdipy aetiegedeaged-668! GELILOGCEGE RO 8360RY6JTE2:8t CagCt cac

t caaaggcgg taatacggtt atccacagaa tcaggggata 1020 acgcaggaaa gaacat gtga
gcaaaadfti@caiie £aREYEC CRFRFARICg IR ta gy HECHRITUBOttee bRy dt g€ gtttttccat
aggctc acact 1140 ¢ tc gt ggcgaaac
ccgacagg%gc%gggg%g%g%%%%%%?% t%%%g%tg s‘étgii“oaa"cﬁ‘?%%g%c?%‘%? gcgcet ct cct
gt't ccgagwagdegs ageich@tg Gy faigagal HchfegeCtdctggl@blaechefet t cggg aagcgt ggcg
ctttctcata gctcacgctg taggtatctc agttcggtgt 1320 aggtcgttcg ctccaagctg
ggct gt §Ete9%eH 45ACETET (GETCIFRCICCHRe bR e Rt EB Ot taRiCRRL c¥3f t aact at cgt

CL L 9A0LELE. BEE COOLAAR; ACRLITEN! L £OCAACLO01448.6805R0CH4; L 00! aacagg
attagcagag cgaggt at gt “aggcggt gct” acagagttc 150 ?gaagt ggtg gcct aact ac
ggct ac agdegggad gaaceadicc abtitggitat gat@eget eagetclhbagabgmagccagt tacettcgga
aaaaga ttce; Lgt agctcttg atccggaaaa caaaccaccg 1620 ctggtagcgg tggttttttt
gt t t gc AHGETHET APHCTERE T JeTCagFas2 HRatTaiCErvtIBaeraaakifangat’®® tttgatcttt
tctacggaac.d-accget tag aagaact cat ccagcagacg 1740 gt agaat?,gg atacgttgag
agt ct ggagc tgcaatacca tacagaacca ggaaacggtc 1800 agcccattca ccacccagtt
cctctgcaat gtcacgggta gccagtgcaa tgtcctggta 1860 acggtctgca acaaccagac
gaccacafi®c aat gaaacca gagaaacgac cattctcaac 1920 catgatgttc ggcaggcatg
catcacé § é@'*aact acc aggtcctcac catccggcat 1980 acgagctttc agacgtgcaa

acagttcagc co0EAGeAQ%aqE&] gatgtt cctcatcaag 2040
<220>
<223> Plasmid vector with an analog GHRH sequence codon optimized for b
ovine.

<400> 19
tgtaatacga ctecactatag ggcgasttgg agctccaceg cggtgacgge egtocgecet 60

cggeaccate ctecacgacac ccaaatatgg cgacgggtga gggatggtgg ggagttattt 126
ttagageggt gaggaaggty ggcaggeage aggtgttgge getctaaaaa taactoccgg 180
gagttatttt tagageggag gaatggtgga cacccaaata tggegacggt tectcaccog 240
tegecatatt tgggtgtocg cccteggoeg gggocgeatt cectgggggee gageggtget 360
cccgeoecgee tegatamaag gotcegggge cggeggogae ceacgagcta cooggagaag 360
cgggaggcge caagceggatc ccaaggccca actcoocogaa ccacteaggyg toctgtggac 420
agcteoaccta getgecatgy tgctgtgggt gttettectg gtgaccetga ccctgageag 480
cggeteccac ggetecctge coteecagee totgegeate ccteogetacg cogacgocat 540
ctteaccaac agctaccgea aggtgetegg coagetcage geccogeaage tectgcagga 600
catcatgaac cggoageagg gcgagcécaa ccagdagceag ggagoctgat aagoettateg 660
gggtggcate cctgtgacee ctececagty cctetecotgg coctggaagt tgocactoca 720

gitgeccacea gocttgteoet aataaaatta agttgeatea ttetgtetga ctaggtgtec 780

22




gcacgttcaa tacgatgttt 2100

t gcagacgac. Zclivtaydmt 2005160
gacagcaggt cctgacccgg 2220

act acatcca gaactgcagc 2280
gctt cat coloraagissgatt 2340
cgaccct gt g cagacagacg 2400
gaaaacagct gcatcagagc aaccaatggt ctgctgtgcc cagtcataac caaacagacg 2460
ttcaacccag gct%ccgga% aacctgcatg cagaccatcc tgttcaatca tgcgaaacga 2520

t cct catECRE LR eI TIcHGaTE g 2F LB fragecaeat Cagmeeestt fj€ggcaa 2580 23
28 NOV%H&?EagggQ Q@cga%@gg?’égggcgg%@;c E-;gﬂtgg&?’éc"c@%é t g&%gt%g@t c S(Bﬁgt ttactt

t gcagggctt cccaaccfia cCagagggcg ccccagct gg 5640 Caattccggt tcgcttgctg

t ccat aasaestye gcagkcict ageaaetgl ttogguas)gaetegdtd Qeiadyedg? 704bs0<210> 20 <211>
2704 <212> DNA <213> artificial sequence <220> <223> Plasm d vector with
an anaPyeeiRH S5 CPGETIC S RO rPofRFiogedatasreagaa (rage9eaa 009280 t gt aat acga
cteact alad.der 4aakt 80 ELEELCHSAILIOCAAG BO! CLAGLEL 60, gg5ggcaccat

ct cacgacac ccaaat atgg cgacgggt ga ggaat ggt'gg ggagttattit 120 ttagagcggt
gaggaaggttgctgge aggtagat aggtighigoaegnhefagancach@aeticgago: 18040gagttatttt
tagagcg%% E%aatg tg a cacccaaata tggcgacggt tcctcacccg 240 tcgccatatt

t gggt g gc @%P‘%ﬁ © RTYRTGESt PP Y Gy GER G by CERTEREE® 30t7°° cccgeccgcec

t cgat a3aa8.a6t GEHY09L GRILOLGA0GELRCAAGEALES 9820840 3606, CO9gaggCyC
caagcggat c ccaaggccca actccccgaa ccactcaggg tcctgtggac 420 agctcaccta

gct gccatgy-uger hgtoggapes gitt pdttoet gt efegancciggrteoc bgageag: 48020 cggaagccac

acgggt acga
gt ccagggt g
caggt gagaa
agcttcagta
cagacgagct
cagaact gga

gt catcctgg tcaaccagac
t gcct ggt gg t caaacggac
agccat gata gaaactttct
aacttcaccc agcagcagcc
acacggaav@aonessgi gt t g
cagagcacca gacaggt cag

ctgcttccat
aggtagctgg
ct gccggagce
agt cacgacc
ccagccaaga
ttttaacaaa

cagatcttga

3

ggeagect e, eeagesages Gelangaat s colagatacy ceoacaceat, 540,
ccttateocgg taactatégt ettgagteeca acceggtaag acacgactta togecactgg 71440
cagcagccac tggtaacagg attagcagay cgaggtatgt aggeggtget acagagttet 1500
tgaagtggty dcctaactac ggctacacta gaagaacagt atttggtatce tgogetetge 1560
tgaagecagt taccttegga aaaagagttg gtagetettg atccggcaaa caaaccaceg 1620
ctagtagegg tggtitittt gtttgeaage agcagattac gegoagaaaa aaaggatcte 1680
aagaagatcec tttgatcttt teotacgggge tagegettag aagaactcat ccagcagacg 1740
gtagaatgca atacgttgag agbtetggage tacaatacca tacagaacca ggaaacggic 1800
agcecattea ceacceagtt cotetgeaat gtcacgggta gecagtgcaa totoctggta 1860
acggtetgea acacccagac gaccacagto aatgaaacca'gagaaacgac cattctcaac 1920

- catgatgtte ggcaggeatyg catcaccatyg agtaactacc aggtcoctcac catccggeat 19280
acgagetttc agacgtgeaa acagtteage cggtdyccaga ccoctgatgtt cctcatccag 2040
gtcatcetgy tcaaccagac ctgettocat acgggtacga geacgtteaa tacgatgttt 2100
tgectgatgy tcaaacggac aggtagetgg gtcecagggty tgcagacgac geattgeatco 2160
agccatgata gaaactttcet ctgecggage caggtgagaa gacageaggt cetgaccogg 2220
aactteacec agcageagee agtcacgace agettcagta actacatoca gaactgeage 2280
acacggaaca ccagtggitg ccagecaaga cagacgagcet gettcatect geagtteatt 2340
cagagcacca gdacaggtcag ttttaacaaa cagaactgga cgaccetgtg cagacagacg 2400
gaaaacagcet goatcagage aaccaatggt ctgctgtgec cagtcataac caaacagacg 2460
ttoaacccayg gotgeogygayg aacctgqatg cagaccatec tgttcaatca tgogaaacga 2520
tecteatcet gtetcettgat teccctgege catcagatce ttggeggeoaa 2580




ccagct gagc
ccaggagcag
cctctcctgg
agttgcatca
gt at ggagca
cagcttttgt
ct gact cgct

agat cct ggg
gcgagaggaa
ctccccagtg
aat aaaatta
9aggggggt g
ggcccggt ac
tcctcgctca
t caaaggcgg taatacggtt

cC agcaaaaggc
%c‘é"cé%‘i?é'fag SCFEIFEArCHEH

cttcaccaac agctacagga
cat cat gaac aggcagcagg
gggt ggcat ¢ cct gt gaccc
gt gcccacca gccttgtcct
ttct at agicuosibatpgggt g

acctgtaggg ctcgaggggg
ttcgagcttg gtcttccget

ggcgagcggt at cagctcac
acgcaggaaa acat gt ga gcaaaa
cgt t gchY c%}%f t%a?%ch tralyetee
gctccctcgt gcgectctcct gttccgaccc tgccgectiac cgga
ateg - - 28 Novenber 2006 WO 03/099341
ctttctcata gctcacgctg taggtatctc
ggct gt gt gc acgaaccccc cgttcagccc
ehbgagt cca acccggtaag acacgactta
@k agcagag cgaggtat gt aggcggt gct
ggeifaekrdt geymagaacagt atttggtatc
aaaagagttg gtagctcttg atccggcaaa caaaccaccg 1620
31 1d:98 3206,- AACAUALL 205 0505 105RA8. 20009GL G .01 0H0
tEkeaiCggggc tagcgcttag aagaactcat caagcagacg 1 40
agt ct ggagc tgcaatacca tacagaacca ggaaacggtc 1800
ccacccggf? éet ct
acaccc5JaR"Jat ChATHGRC MAPFANTE R HaeIatlyaescEat FECEIsaet 19260
09Ca00CERLG. LA CacLAlA-ALATLLACE. AG LCIEILEA 669051, 1980,
agacgtgcaa acagttcagc cggtgccaga ccctgatgtt ¢ ccag 20
t caac ctgaescoly chdedtity pUGYGLRc gasgt agg e amabac galktickdy 21060
gt ccagggt g tgcagacgac gcattgcatc 2160

1320
1380
1440
1500

agttcggt gt
gaccgctgcg
t cgccact gg
acagagttct
tgcgctctge 1560

aagcgtggcg
ct ccaaggig
t aact akegh
t ggt aaezigy
gcct aacétide
taccttcgga
tggt tt {3kt
tttgatcttt
atacgttgag

o)

gaaact FEETET LU gaTEo CAGOR GRE I AR H o0 tpreeea 22360

tegocatatt tgggtgtceg cocteggeeg gggoogoatt cectgggggee gggeggtget 300
.- ecegeeegec tcogataaaayg getcegggge cggeggegge ceacgageta cooggaggag 360
cgggaggege caageggato écaaggccca actécccgaa ceacteaggyg tectgtggac 420
‘agotoaccta getgecatgg tgetgtgagt éﬁtcttcctg gtgaccctga ccetgagcag 480
cggaagccac ggcageokge ccagecagee cetgaggate coctaggtacg ceogacgecat 540
ctteaccaac agetacagga agatcetggg ecagotgage gctaggaage tccotgeagga 600
catcatgaac aggcagcagg gogagaggaa ccaggagoag ggcgectgat aagcettateog 660
gggtggeate cetgtgacec ctooecagtg cotetecetgg coctggaagt tgecacteca 720
. gtgcceacca gocttgtect aataaaatta agttgeatca ttttgtetga ctaggtgtee 780
- ttetataata ttatggggtg gaggggggty gtatggagea aggggeaagt tgggaagaca 840
acctgtagay ctcgaggggg ggoccggtac cagettttgt tecctttagt gagggttaat 200
ttcgagettg gtettecget tectegetea ctgacteget gcgeteggte gtteggetge 260
ggegageggt atcagetcac teaaaggegyg taatacggtt atccacagaa tcaggggata 1020
acgcaggaaa gaacatgtys gcaaaaggcee agoaaaagge caggaaccgt aaaaaggocog 1080
cgttgetgge gtttttccat aggcteogeg ccocctgacga geatcacaaa aatcogacget 1140
caagteagag gtggegaaac cogacaggac tataaagata ccaggegttt coccecctggaa 1200
, gctcectegh gegetcetect tgeegettac ¢ggatacctyg tecgecttte 1260

gttoegacce

24

gct aggaagc tcctgcagga 600
ggcgcct gat Zalyetantec 0B60
ccctggaagt tgccactcca
ttttgtctga ctaggtgtcc
aggggcaadicTh@gpragaca
tccctttagt gagggttaat
gcgctcggtc gttcggetge
at ccacagaa tcaggggat a
caggaaccgt aaaaaggccg
% aat%§acgct
caagt c 38 @y8 ICHARB6: CLIRAGRLIAG LAl Ra2Y aécﬁeég?&qg%g%g CCehgt ggaa

acCctg tccgcctttc
PCT/ US03/ 16544704t ccct t cggg

720
780
840
900
960
1020
1080
1140
1200
1260

aggtcgttcg
ccttatccag
cagcagccac
t gaagt ggt g
t gaagccagt
ct ggt agcgg
aagaagat cc
gt agaat gca
agcccattca

caatgtcacgggta gccagtgcaa tgtcctggta 1860 acggtctgca

catgatgttc
acgagctttc
gt cat cctgg
tgcct ggt gg
agccat gat a

24




aacttcaccc agcagcagcc agtcacgacc agcttcagta actacatcca gaactgcagc 2280
acacggaaca ccagtggttg ccagccaaga cagacgagct gcttcatcct ZftHgrandsr 20RB40
cagagcacca gacaggtcag ttttaacaaa cagaactgga cgaccctgtg cagacagacg 2400
gaaaacagct gcatcagagc aaccaatggt ctgctgtgcc cagtcataac caaacagacg 2460

t t caaccgap@gds@ccggag aacctgcatg cagaccatcc tgttcaat garhggaagcda 2520
tcctcatcct gtctcttgat cagatcttga tcccctgcgce catcagatcc ttggcggcaa 2580

gaaagccatc cagtttactt tgcagggctt cccaacctta ccagagggcg ccccagctgg 2640
caattccggt tcgcttgctg tccataaaac cgcccagtct agcaactgtt gggaagggcg 2700 atcg
2704 <210> 21 <211> 2713 <212> DNA <213> artificial sequence <220> <223>
Pl asmi OVEEIEF ARPIHOKRA FhEIC6Y 2 IIRRPGEHUEMIEMCBUBHF T69Phi zE¥ for ¢ 25 28

NovembepseQily MRAH:0 WAL RETIHRARL IO G cadlL £ KER5800>1 24 t 9t aat acga

ctcactatag ggcgaattgg agctccaccg cggtggcggc cgt ccgccct 60 cggcaccatc
ct cacgacdetToadatab gt cyeBgughgecggaaig gt-ggoygagtdeaidtbg 12040t t agageggt

gaggaaggt caggcagc aggtgttggc gctctaaaaa taactcccgg 180 gagttatttt
t agagc gg%:gg%g%ttggﬁaﬁgagg cagg??g?ﬁfgt ‘é?agﬁéﬁifaﬁwﬁgtﬁﬁtc P?f‘&é%tgﬁt 248t cgccat at t
[Ro[e[o] Qe FoTeXs A oFea FeTaTe (FaTe Yo TaTateleTaTei- N SN ot oX Mo ToTo o o Tnf oM ToTo oTaTo o Tod MEECTO/0 PN o] o of o [ef o] o] o [o]

t cgat aaaag gctccggggc cggcggcggc ccacgagcta cccggaggag 360 cgggaggcgce
caagcggzrecrehagerten?a aetazegitg ataguattc agyepchaC tglaggacy 42320 agct cacct a

gct gccat ccct gt fctttgtg ctgctgaccc tgacctcc 480 aagccactgc
agcct ggtcgg'gagé: 8%63%%2%%1: g‘%‘ft@c‘f@a@gt%c gﬁagcc%%@gaa%gaa@a%g?c 54%°%°ct t cagcaag
gCCl ACEL4RAGABE L E6J089t CCREEIIIR AR GRBEICARGLLBACLAGALATG; 600,40 CCt gat ggce

aagcgcgt gg gcagcggact gggagacgag gccgagcccc tgagctgata 660 agcettatcgg
ggt ggcatagestgry tirgtised reetesgt Jucattet@ctaygoracat gpaagte 72300

agcecattea ccaccecagtt cotetgeaat gteacgggta gocagtgeaa tgtectggta 1860
acggtctgea acacceagac gaccacagte aatgsaacca gagaaacgad cattctcaac 1920
catgatgtte ggcaggeatg catcaccatg agtaactacc aggtcctcoac catccggeat 1980
acgagcttte agacgtgeaa acagttcage cggtgecaga cocctgatgtt cctecatccag 2040
gteatccotgy tcaaccagac ctgettecat acgggtacga geacgtteaa tacgatgttt 2100
tgeetggtag tcaaacgggc aggtagetyyg gtecagggtyg tgeagacgac geattgeoatce 2160
agoecatgata gaaactttet ctgecggage caggtgagaa gacagoaggt cctgacccgg 2220
aacttcacce ageagcagee agteacgace agetteoagta actacatcca gaactgeoage 2280
acacggaaca ccagtggttg ccagccaaga cagacgaget gettecatect geagtteatt 2340
cégagcacca gacaggtcag ttttaacaaa cagaactgga cgacectgtg cagacagacg 2400
gaaaacagct gecatcagagc aaccaatggt ctgotgtgoe cagtcataac caaacagacg 2460
tteaacooag gotgecggag aacctgeatg cagaccatee tgttcaatca tgegaaacga 2520
tecteatect gtetcttgat cagatcttga teoccetgege catcagatee ttggeggeaa 2580
gaaagccate cagtttactt fgeagggett cceaacctta ccagagggeg ccccagetgy 2640
caatteogygt tegettgetg tocatasaac ¢goccagtet ageaactgtt gggaagggeg 2700
ateg 2704
<210> 21

<211> 2713

<212> DNA

<213> artificial =egquence

<220>
<223> Plasmid vector with an analog GHRE sequence codon optimized for ¢

25




at aaaatt aa
aggggggt gg
gcccggt acc
cct cgct cac
caaaggcggt
caaaaggcca
ggct ccgecc
egacaggact

ccttgtccta
tat ggggt gg

t cgaggggag
tcttccgett

t cagct cact
aacat gt gag
tttttccata
t ggcgaaacc

gccact ccag tgcccaccag
taggtgtcct tctataatat
gggaagacaa cct gtagggc
agggttaatt tcgagcttgg
ttcggct GegofiRenapcagt a
caggggat aa cgcaggaaag
.aaaaggccgc gttgctggceg
at cgacgct ¢ aagt cagagg
cccct ggaag ctiekstcgt g cgctctcctg ttccgaccct geccgettacc ggatacct gt
ccgcctgggk cgettcggga agegtggege tttctcatag ctcacgetgt aggtatctca
gttcggt t c.gttcagcccg
acCototon ert arce e e B TR L e
Cgccacteggracearc agcogetacqgiraseagy epdetRy 60 ga0€afag Guadrgirt ggcget gct a
cagagttctt gaagtggtgg cctaactacg gctacactag aagaacagta tttggtatct
gcgetc ttéﬁag‘ggﬁéggé‘g%?ﬁ?‘-’t ga%gﬂfﬁgd?@%caégggﬁréﬁ&‘g ﬁftﬁgaalaaﬁ EERYEEEIt cct§caaac
aaaccaggas.tggtia t cgcagaaaaa
58 Novenper 30 0e aﬂ%%%%%%%%‘%%#%%%%%?%%%ﬁ%gggg%%g%%? 2

t t gat cttrddeaisth Cggrgodes agpe gt @aggosagaact eatlygoctdd @ggageagacyy
tacgttgaga gtctggagct gcaataccat acagaaccag 1800 gaaacggtca
caccc agf‘iqgé"%t"& ttggﬁg?ﬁgt%éﬁﬁﬁﬁcaﬁgﬁ%%%@ EF5P29F BB GCoggrIRET ggt ¥4
CacceaganioRee ARARLER - ANARACLALBURGACACL.IAP ool 4l CAO0E
gcaggcat gc atcaccat ga gtaactacca ggtcctcacc 0 Aatccggcata
gacgt gegraaeray taremgtog gyt gteaafags teoitgal ok tya20dl Bgacet &gl CCagg
caaccagacc _tgcttccata c tacgag cacgttcaat 2100 acgatgtttt
caaacg %%’ﬁaﬁgf 388 8Y5° tcgg%’ﬁﬁﬁ%g‘?‘ CGOSC BRET 296 09 e R c at A
aaact t bedeagdags GOLA66Ra AYOL BBYRLB838AGRGa2d2 Qe ot GE AL CCAYR
gcagcagcca gtcacgacca gcttcagtaa ctacatccag 2280 aactgcagca
cagt ggrtigetasag cesragiod AYargaytt Wwusddreat grbayc284 0gaceagi-t catdso

agcttttgtt ccctttagtg
t gact cgct g cgctcggtcg
aat acggt t p{seanagaat
gcaaaaggcc aggaaccgta
ccct gacgag cat cacaaaa
at aaagat ac caggcgtttc

at gat

gccat

gttgcatcat tttgtctgac 780
t at ggagcaa YoYgeamatyr 20840

900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680 26

ca agaagat cct

t agaat gcaa
gcccattcac
cggt ct gcaa

gttcg

cgagctttca
t cat cct ggt

gcct ggt gt

gat ag

acttcaccca
cacggaacac
agagcaccag

acaggtgqggmkttaacaa%pc% aact accgaccct%%gc 2400 agacagaggg aaaacagctg
cat cagafca accaargEtect Ettg@f"%gc’if’ GEES FEEE 99 gotagaagte
gecacteeag tgcecaccag cettgtecta ataaaattaa gttgeatcat tttgtctgac 780
- taggtgtect tetataatat tatggggtgg aggggggtgg tatggagcaa gaggeaagtt 840
gggaagacaa cctgtaggge tegaggggyg goceggtaco agottttgtt ccetttagtg 500
agggttaatt tegagettgg tetteocgett ectegeteac tgactegetg cgcteggteg 960
tteggetgey gegageggta toagetcact caaaggeggt aatacggtta tocacagaat 1020
- caggggataa cgcaggasayg aacatgtgag caaaaggoca geaaaaggcce aggaaccgta 1080
aaaaggoecge gttgetggeg tttttocata ggeteegeee coctgacgag catcacaaaa 1140
atcgacgete aagtcagagg tggogaaace cgacaggact ataaagatac caggeogttte 1200
ccectggaay cteectegty egetetoetyg ttecgaccct gecgettace ggatacotgt 1260
ccgeetttet coctteggga agegtggeoge ttteteatag cteoacgetgt aggtatcteca 1320
gtteggtgta ggtegttege teocaagetgy getgtgtgea cgamccocce gttcagecog 1380
accgctgoge cttatceggt aactategte ttgagtecaa ccoggtaage cacgacttat 1440
cgccactgge agcagccact ggtaacagga ttageagage gaggtatgta ggoggtgeta 1500
cagagttctt gaagtggtgg cctaactacyg getacactag asgaacagta tttggtatct 1560
gogotetget gaagecagtt accttoggaa asagagttgg tagetettga tooggeaaac 1620
-aaaccacege tggtageggt ggtttttttg tttgeaagea gcagattacg_cgcagéaaaa 1680
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aaacagacgt tcaacccagg ctgccggaga acctgcatgc agaccatcct gttcaatcat 2520
gcgaaacgat cctcatcctg tctcttgatc agatcttgat cccctgcgcc 2% bagahlese 208580
t ggcggcaag aaagccatcc agtttacttt gcagggcttc ccaaccttac cagagggcgc 2640
cccagctggc aattccggtt cgcttgctgt ccataaaacc gcccagtcta gcaactgttg 2700

ggaagggep@oimed2 713 <210> 22 <211> 55 <212> DNA <21gem@edidici al sequence
<220> <223> Sequence of a human growt h hornmone ("hGH') 5 UTR  <400> 22
caaggcccaa ctccccgaac cactcagggt cctgtggaca gctcacctag ctgecc 55 <210> 23
<211> 782 <212> DNA <213> artificial sequence <220> <223> This is a

nucl ei G2EECEEE RPARITEFTOF9A-PFFES ATAFIFAICE PBCSETAgR rowdcteadp  L740ai t on <400> 23
27 28 Nayesher 2000, 1008090340 ETLUSO 000 bnLelLE ORIy cCt ogct cac
tgactcgcig cgctcggtCcg ttcggctgcg g gcag?a B0 e gcot act caaaggcggt

aat acggrésrgice apagaatacCeggagat B o tgE&RAGH adagoddd ccarcad=gt gagsoCaaaaggcca
gcaaaaggcc aggaaccgta aaaaggccgc gttgctggcg 180 tttttccata ggctccgecc

ccct ga@ga‘ﬁg%%ccaeaga%aafaeg%ga BORSHAC e GG TR9 29RgeiFaaat®icgacaggact

2t aaagat ek EAYURGLL 06561 0070 SLERHI GALALAN0 ofdEL el oot ! | cogacce!

gccgcttacc ggatacctgt ccgccttict ccct agcgtggcecge tttctcatag
Ct cacgetgiogeggtatattcaragddesgubl eacgittaged bRecddd cctReERRGCT ggogct gt gt gca
cgaacccccc dqttca cccg accgctgcge cttatccggt 480

cteatedagg todtectdgt caaCcagice tgcttccata cgggtacgag cacgttcaat 2100

acgatgttit geetggtggt caaacggaca dgtagotggg tocagggtgt goagacgacy 2160

cattgcatoa gecatgatag aaactttete tgocggagee aggtgagaag acagoaggic 2220

ctgacecgaa acttecaccca gcagéagcca gtcacgacca getteagtaa ctacatecag 2280

aactgcagea cacggaacac cagtggttge cégccaagac agacgagetg ctteatcectg 2340

cagtteattc agagcaccag acaggteagt tttaacaaac agaactagac gaccctgtge 2400

agacagacdg ﬁaaacagctg catcagagea accaatggtc tgetgtgecece agteoataacc 2460

aaacagacgt teaacccagg ctgccggaga acctgoatge agaccatocet gttcaatcat 2520

‘gcgaaacgat ccteatectg tetottgate agatettgat cceoctgegee atcagatect 2580

tggeggoaag aaagccatec agtttacttt geagggette ccaaccttac cagagggege 2640

ccoagetgge aattooggtt cgettgetgt ccataasacc gecoagteta geaactgttyg 2700

gogasgggoga toeg ' 2713

<210> 22

<211> &5

<212> DNA

<213> artificial seguence

<220>
<233> BSequence of a human growth hormone ("hGH") 5' UTIR.

<400> 23
-e¢aaggcccaa ctcoceoogaac cacteagggt cotgtggaca gotcacctag ctgec 55

<210> 23
<211> 782
. <212> DNA
<213> artificial sequence

<220>
<223> This is a nucleic acid sequence of a plasmid pUC-18 origin of rep
licaiton
 <400> 23
27




aactatcgtc ttgagtccaa cccggtaaga cacgacttat cgccactggc agcagccact 540
ggt aacagga ttagcagagc gaggtatgta ggcggtgcta cagagttctt Zfalgragrtegd0®00
cctaactacg gctacactag aaggacagta tttggtatct gcgctctgct gaagccagtt 660
accttcggaa aaagagttgg tagctcttga tccggcaaac aaaccaccgc tggtagcggt 720

ggttttt wteesipbds@gcaagca gcagattacg cgcagaaaaa aaggat ct garagaa@sficct 780 tt
782 <210> 24 <211> 5 <212> DNA <213> artificial sequence <220> <223>

This is a NEO ribosomal binding site. <400> 24 tcctc 5 <210> 25 <211> 29
<212> DNA <213> artificial sequence <220> <223> This is a nucleic acid
sequenEetteracht FEEEaFIROtHIRCTPNED fachragtesr trogstger-oxBIeastt t ac€hg agggcgceccce

agct gg%gfgcgc%ct %gaaggcggt aatacggtta tccacagaat caggggataa cgcaggaaag 120

aacatgtgayg caaaaggcca gcoaaaaggec aggaaccgta aaaaggocgo gttgotggeyg 180
tttttecata ggetecgece coctgacgag catcacaaaa ategacgcete aagtcagagg 240
tggegaaace cgacaggact ataaagatac caggcgtttc cecoctggaag ctecctegtyg 300
cgetetectyg tteoocgaccet gocgettace ggatacctgkt ccgectttet ceocttoggga 360
agegtggege tttcteatag ctecacgetgt aggtatetca gtteggtgta ggtegttege 420
tocaagetgg getgtgtgea egaaccceooe gttcagoceg acegoigoge cttatooggt 480
aactategte ttgagtcecaa cocggtaaga cacgacttat cgecactgge ageagocact 540
ggtaacagga ttaggagagc gaggtatgta ggcggtgeta cagagttett gaagtggtgg 600
cctaactacyg getacactag aaggacagta tttggtatet gogetctget gaagocagtt .660
acctteggaa aaagagttgg tagetcttga toeggcaaac aaaccacege tggragoagt 720
ggttttttty tttgecaagea geagattacg cgcagasaaa aaggatchea agaagatect 780
tt _ 782
<210> 24

<211l> 5

<212> DNA

<213> artificial sequence

<220>
<223> 'This is a NEO ribosomal binding site.

<400> 24 .
tecte 5

<210= 25

<21ll> 29

<212> DNA

«<213> artificial sequence

<220>
<223> This is a nucleic acid sequence of a prokaryotic PNEQ promoter.

<400> 25 .
accttaccag agggegocec agetggeaa : 29

28




