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speci fi caghyrkdROUNyENtion pertains to delivering into a tissue of the
subj ect a nucleic acid expression construct that encodes a
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t he subj eSdriahNombhe6d/5%), 2% entiftedr' I(H&Wé"HhHQBMONE RELEAYINGHQRNPNENy ot her
| I8 t
o on 11 camHANSRE TG CRATER REREoNRE" Mk bEPES 45 008 B8 RERRCRLEHEAD® 2

ant i bi ot i DraghiaeAyl, cmtradw Ae\&bwax |Amnr Sf Khae anti Williah CeDfaesthsxemessheof t he
specific vaccine as wel | ? g ne- enhanc%wg ;her apies are required.
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[0003]) Infectious disease remains a significant problem in both humans and
animals. Thus, age-appropriate antibiotic selection and evaluation of the clinical
effectiveness of the specific vaccine as well as other immune-enhancing therapies are
required. Substantial efforts have addressed the prevention rather than treatment of
disease. The yearly market for vaccination is over $20 billion. Numerous reports indicate
an interdependent relationship between the neuroendocrine and the immune systems.
Hypothalamic GHRH stimulates growth hormone (“GH”) secretion from the anterior
pituitary gland, but recent studies have also demonstrated the immunomodulatory
properties of this peptide (Siejka et al., 2004). The importance of GHRH in the modulation
of immune status under physiological and pathological conditions (Marshall et al., 2001)
has been described, both through stimulation of the GH/insulin-like growth factor-I (“IGF-
I"”) axis and directly as an immune modulator (Dialynas et al., 1999; Khorram et al., 2001).
GHRH is integral in the development and regulation of the immune system. Detail is still
lacking, however, on exactly how GHRH mediates those effects or the impact of GHRH

treatment on vaccination and pathogen challenge.
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Hormone ("GH') Axis: To better understand utilizing GHRH pl asm d- nedi at ed
suppl enentation as a nethod to enhance a specific vaccination response and
to inprove the clinical outcone after an infectious challenge, the

mechani sms and current understanding of the GHRH/ GH axis will be addressed.
Al t hough nWDWIFﬁg L0, be bound by theory, the centrabCHG$000RSEH i s
control | i ng” sorrat O Ut i~ ke flaans and ot her vertebrates. The

physi ol ogi cal |y rel evant pat hways regul ating GH secretion fromthe
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1999) suggest Wbﬁ&at Effé@i“&g%n{i]‘l‘%ﬁ %sQBﬁ oP%he Gﬁ%ﬁﬁ@% RYes8atih Rpt ocrine
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3999379v. 1 108328100 as well as cells expressing T-cell
recept or &oth ditect andciadlirect ectinms on py@pk(emidxsmm tbe indigect, effied7Heing mediated

| m"runocomﬂ{aﬂ{&] g%lpflt ients, e.g., after bone marrow transplantation, |G|
adm ni str an enhance | yrrph0| d and nyel oid reconstitution (Al pdogan et
al ., 2003)

[0005] GHRH and the Immune Function; Plasmid-mediated GHRH

supplementation has been shown to have a variety of immunostimulatory effects in

animals with depressed immune systems due to illness or various treatment regimens
(Dorshkind and Horseman, 2001). Studies indicate that cells of the immune system
produce GHRH, GH and IGF-I (Burgess et al., 1999) suggesting that immune function
might be regulated by both autocrine and paracrine mechanisms. It has also been
suggested that the increased morbidity in the elderly, such as respiratory disease, may be
causally related to changes that occur with aging: decreased GH/IGF-I production,
reduced IGF-I availability and decreased immune surveillance, especially T-cell mediated
(Gelato, 1996; Krishnaraj et al., 1998). Conversely, administration of GHRH or its analogs
in the elderly has resulted in profound immuno-enhancing effects, both short- and long-

term after therapy. These effects include an increased number of lymphocytes, monocytes,
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Al so, studies of animal nodels of disease and vaccination show that in vivo
admnistration of GH can effectively prinme macrophages and i ncrease the
resi stance to pathogens (Sakai et al., 1997). [00061 Several studies in

di fferent ani mal nodel s and human have shown that GHRH has an i mune

stinul at or Wege81473both t.hr, oug ~Stimulation of the GH Z&THSZWFN2MTr ectly as
an i mune- nbdul ‘at o “{ 'Ti~ar y"na% ‘ef'"al ., 1999: Khorramet al., 2001). GH has
been known to enhance i mrune responses, whether directly or through the
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mass ( sar aepelatiy) andstiffapaiatison Sin aldt micd | When nnascmamati wWitii adepesplahiable and
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use of recombinant IGF-I to substitute for the activity. The treatment of mice with

=

recombinant IGF-I confirmed these observations as it increased the number of pre-B and
mature B cells in bone marrow (Jardieu et al., 1994). The mature B cell remained
sensitive to IGF-I as immunoglobulin production was also stimulated by IGF-1in vitro and
in vivo (Robbins et al., 1994).

[0007]) In aging mammals, the GHRH-GH-IGF-I axis undergoes considerable
decrement having reduced GH secretion and IGF-I production associated with a loss of
skeletal muscle mass (sarcopenia), osteoporosis, arthritis, increased fat deposition and
decreased lean body mass (Caroni and Schneider, 1994; Veldhuis et al., 1997). It has been
demonstrated that the development of these changes can be offset by recombinant GH
therapy. A therapy that would address both the increase risk of infection and the wasting

would be a major step forward in the well-being and quality of life of patients.
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I ntravenous injections, insulin resistance and inpaired glucose tol erance
(Rabi novsky et al., 1992); children are also vulnerable to premature

epi physeal closure and slippage of the capital fenoral epiphysis (Liu and
LeRoith, 1999). A "slowrelease” formof GH (from Genentech) has been
developed WOR0GIITBTr eoui fes. I, LECtIOﬂS every 14 days, MOWEY295/026H7s GH
pr oduct apdbdrd" d“d@ﬁthfwhehe ‘Hor mal physi ol ogi cal pulsatile GH profile,
and is also associated with frequent side effects. [0009] G owth Hornone
Rel easi ng Hor rrwwsyer sms pﬁacmwdm JfQEdBRIbEaAt profelme\ theHigst ma@deebxeaﬂem

Pepti des %" GHRH are_currently n1n|steﬁggﬁ%g eytically

as reconbi ﬁ%letto?JlrfB’E @F FF§am'€B? otappnyidivRrsesagaitign Jor £xample, esﬂ%t ween GH

and its re&PiAkurd WHIGSH SarlaBalic bt RIwel! Rpsifieinar RUSY §atidnt®f H&Ivey ating
GH may have | nmporfant homeostasis inplications. It has been suggested t hat

adver se efr¢sistanse |t¢1(§11d|dinhgl ihas bednnreperéds inamebnutriiop andsinfection.oGyrent Gict t hat
exogenous y(3 4y h?1¥ afg % hsffxé)g@zﬁa H@%&P‘ha@f@dl &b@ﬂms QfMebifie opat ur al

GH epi sodi C us |n usion with GHRH
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therapies. Virtually no side effects have been reported for GHRH t her api es

( Thomrer etGeacntechibedee)en deveiapsd thatpply remsitapipiestgnsisseryditelaphydewesiteial  t han
GH th GH and
a1 G RO T Gl ot Sy b b B R afpfpR o0l i 358 5 B

causi ng prasdooiated Wil freyetaide eifiectmor mal i ndi vi dual s. The GH response to
hexarelin in humans becones appreci abI y attenuated followi ng |ong-term

adm ni stration ho i e N+l S rtial ers bIe it
coul d seri ousl}qﬁbin owtti;' or 0&1 rﬁj tasing HormoR: vteJ's%s oq'tﬂﬂ/or h Larelin

and si m | Grosie SrIﬁMIRﬂaﬂﬂgSP@tﬁdeg ng”ﬁdﬂﬂ tufet IGHRET &Y ctently
hexarelin, . 1n assogci atign ccine, I1s n eded o stinmulate i mmune
functi on. aW’f’HSt‘fﬁ tﬁ?fé?ﬁé‘l“ﬁﬂweﬁf r8‘f°“%’-ﬂ%l‘§%‘§ﬁnﬁg Hadgen abgut e
human subjigefadtion betiveerC GERand @ treddpft SugsRR4Othe jmélgglﬁ%%é?% e1't o0

2006/ 014737 PCT/ US20051025747 ents are not specific for ease. More
recent st &twlé%tmlgrﬁﬂune)hbawqawodeﬁ%ﬁmwaqsedmpﬂmwnada hes bago rsee@etgd ithat

adr enocor %%ﬁ Q?eg sGnd1RA&RD 8&@%@@21[1&9%3@%5@%3 ﬂ{zl m the: PP that e@%@lﬁﬁ Uy and

prolactln vensson- and Bengt sson ave occurré
admi ni st r atevates the badRICH §dremdeels and abblihesthe naEch IGH epistdiapulses1S@bes The

potential  _adverse effe ts of. eat.ed eni sodes of transient (even m nor)
hyper pr ol 85 QR 1hat¢0n m‘f‘@“ﬁé?é:‘élgf‘ |‘%‘§‘I e’ @Fqsd'@@@ngﬁt%‘ﬁ% ‘i%%ar“ﬁ‘ﬁ‘y with
GHRPs and vdihoid dkerdBi2itich JfaGERH 16€¥pRy o, debféﬁb‘th bEGHWubPIRSs if hitkliins, SHpdp ar e
undesirable in Bat ients facing an infectious

or pigs (Dubreuil et al., 1990; Vance et al., 1989; Vance et al., 1985). At the same time,

this system is capable of feed-back, which is totally abolished in the GH therapies.

Virtually no side effects have been reported for GHRH therapies (Thomer et al., 1986a).

Thus, GHRH therapy may be more physiological than GH therapy.

[0010]) GHRPs are used in clinics to stimulate short term GH and IGF-I in
humans. Hexarelin, a potent and well-studied GHRP, is capable of causing profound GH
release in normal individuals. The GH response to hexarelin in humans becomes
appreciably attenuated following long-term administration. Although this attenuation is
partial and reversible, it could seriously limit the potential long-term therapeutic use of
hexarelin and similar agents (Rahim and Shalet, 1998). Long-term therapy with hexarelin,
in association with a vaccine, is needed to stimulate immune function. With the

development of GH-releasing agents and their use in human subjects, it is clear that these
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chal l enge (Rahimet al., 1999). [00111 In contrast, essentially no side
ef fects have been reported for reconbinant GHRH therapies. Extracranially
secreted GHRH, as mature peptide or truncated nolecules (as seen with
pancreatic islet cell tunors and variously |located carcinoids) are often
bi ol ogi cal WO 2WePE3Tand..can Lveh..produce acronegal y (Es®RT@B2045/0257471082;
Thonmer et al™.' 1984 “'Adri fi~$t "4t on of reconbi nant GHRH to GH defi ci ent
children or adult humans augnments I GF-1 levels, increases GH secretion
propor ti ongkty afeot kR fidHRHGEDERease/ Bors tdckht stutieake humafichdvedsmondratedl us
doses of reconbi nant GHRH (Bercu L and \\al ker, 1?9&, T&{L{}s, GHI?H

admi ni st r dh3tosPutes BicEagss 1 adreppcartisnifertug dgmacne (4 B} {Ghiggectotlsi HOP¥asi ng
subnor mal GriBNdnd GrokuctiP PRE) (6B 53 HengisddHO 000/ 42 bodiridaosdy

r ecombi nant RH priotei n therapy entrains and stinulates normal cyclical GH
secr et i on adininistydtion uaf] GERRe (Béxaeelinr MIS0677)t (Sehlsim et ahall$99)i The PoteghifdH i n
Vivo requires fr en r ' | t aneous
or int ranaaéi afrse f&%gsuf){; fe&gﬁg%%&fs %#a%gin{]ahge@ﬁ ég\éegﬁggir'#ﬁrﬁp g*r?‘g? él{glﬁ?rﬁl%ﬁ%g, as a
chroni ¢ t rigpémeisoladaRHduragmangaémmithaipy svithoGHRPaC tnde &imildr O4gkat tAlded t ype

GHRH has a rel ati vel ort half-life in the circulatory, system .both in
unmne.  FAORSAT. toay fartit gy b e WRRT Rl SRGS Geingh Wi RIFEAS o
i ncubat i onchhifenigé W30, 9bog)he GHRH(1-44)NH2 is degraded, while incubation

of the shorter (1-40)CH’form of the hornmone, under sinilar conditions,
shows only a 77% _ degradation of the peptide after 60 m nutes of incubation

(Frohman et al .[00bgo)In confeash pessetialh o sidsneffeetai hayer deem tprarted c frar

pr ot ease- re&inHif i | ' ' results
B e e N
provi des dgrunasted nG@Hequidse@s eseem withapancreafijislest el tumiorsilapd (VRriggly docareldl | et

al ., 1999), herein_ ingcorporated by.reference, Mitagenesis Vi ' aci d
3096370y, ORI ATORLE B8RS B G s i e DRIBTeTomea Pl Bucrent o
pr Iot eaise SE32; EhMﬁetaBﬂ alqhmmyiﬁ Mrﬁintsneﬁonlg bE réblefribmah?UH-RH fte @H-d]?ﬁaeﬁ%RH

nmol ecul e. Fyrthernmpre, the enhancepment of biological activity of GHRH is
achi eved Hlargg iOf.g&ghm&ﬁeywaﬂ%ﬁ%{dﬁﬁa@rém G ertetior Propernlly fag
affinity tip. SPRH bdse, Y& SEIPIRORes a(l@fg%gﬂa' B b0l ldos oRkecombAR) GHREOBEALG oWt h
Hor mone (" GH% and Giowt h Hornone Rel easine Hormone ("GHRH') in Farm

ani mal s: Tand eni 4098t i BrusofGHRIE oadininisivatia@H represents c a nivioreaphydlogiadl been
used in supject: t o imul ate the
response aualf?tjte %%ﬁgea%tgécﬁ%%ﬁ,%g%:&? logﬁ%é]gkg/%?f%gisg?élﬁ%{%la}'bh%gg%ne after an

i nfectious challenge. Mrre specifically, reconbinant GH treatnment in farm
ani mal s has bd@0i2$hovhlthongk nérambinaheGHRH peten depayi ¢ntrims aand /stimutitdsk
producti ONiorma Iclygliclap&hes%grleggn with virtually no side effects, the short half-life of GHRH in

vivo requires frequent (one to three times a day) intravenous, subcutaneous or intranasal

(requiring 300-fold higher dose) administration. Thus, as a chronic treatment, GHRH

administration is not practical.

[0013] Wild type GHRH has a relatively short half-life in the circulatory
system, both in humans (Frohman et al., 1984) and in farm animals. After 60 minutes of
incubation in plasma 95% of the GHRH(1-44)NH2 is degraded, while incubation of the
shorter (1-40)OH form of the hormone, under similar conditions, shows only a 77%
degradation of the peptide after 60 minutes of incubation (Frohman et al., 1989).
Incorporation of cDNA coding for a particular protease-resistant GHRH analog in a
therapeutic nucleic acid vector results in a molecule with a longer half-life in serum,
increased potency, and provides greater GH release in plasmid-injected animals (Draghia-

Akli et al, 1999), herein incorporated by reference. Mutagenesis via amino acid
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feed efficiency (Etherton et al., 1986; Klindt et al., 1998). Nunerous
studi es have shown that reconbi nant GH narkedly reduces the anount of
carcass fat; and consequently the quality of products increases. However,
chronic GH adm nistration has practical, econom cal and physi ol ogi cal
limtati oné’}{(,l,wa,@/(lﬁm7ent.l al L. myhigate | ts useful ness an8CTARINYIISHness
(Chung et al".% '1985:" ‘Copi dath”aWd Et herton, 1989b). Experinental |y,

recombi nant GH-rel easi ng hornmone (" GHRH") has been used as a more

physi ol ogirg@hcentahi @fr;statehseesensthe afilo Qtld%ﬂﬂmge theadein daIfNHE of e GHRH( €. g.
pi gs or cattle) not only enhances growth perfornmance and m léﬂavgg ucti on,

but nore imgletieAurthermore thy Pﬂl@P@ﬂWt OBPIO}S’SWGIU%"EHVESM of (FHRH 3t A ¥t i cal
and met ab sl g&s#ﬁ% %8 | inbleadd! its bﬁngﬁ’lg , affifidy 'ﬂ@%g@cﬁﬁ@tecept&x%gz) For

exanpl e, the us reco énant RH In lactating sows benef’i ci al
ef f ect s onDyaghiat-Aklo€t A.hEOanl i ng pi gs, yet optimal nutritional and hornonal
conditions are needed for GHRH to exert its full potential (Farnmer et al.

oo se o 1L e bR, kGl (iR CGRI G BIAGL Hcallngh, 27

increase in fe K- COTNVET S rimarily

by i ncr easﬁj:mwmm_e The aiministidion; oﬁnanorﬂmomit GH al .

2000) with onﬁ%al I enent in f e fici ence\{u(_jsf bl—g @ | | edt carcass
wei ght s ar&qmpash f’t eer, igegd o T‘t h &P Y Ubfiet ?si i‘sﬂf’l1 Va¥eds) is
decrease hyinpghtd MheS tdspdrise rhfief vﬁdfﬂdtlaxﬂdoer rb@ tHencliiicadloutcom@Baer 3500151
Transeene Delivery and in vivo pressi on; t hough not, wanting to be bound

by theor y infegtéougehplang: MPfeaspfib'@éiﬂm secophinapeHE F?ﬁt@é‘#dﬂlfémt ABENHs has correct
i nborn

tr ansgene. (e SEfh BHlahle BT iEheAeRos RPN T BroBSy e ibhsing

adni ni st rafeemefﬁorrencr}e(cﬁﬂmntonaenbl ,ir986;eK hingdt eﬂ'tleslé98)al:ﬂvmm‘gemdlendnhmownhe
conservati rotei,n s ruc ure; inmproved |oIo I cal 379v 1
108328/ ooz‘gé1 ’e@%%gﬁﬁ‘%ﬁ‘& f %‘ﬁt"ggg?%?ass ‘Epf‘f‘ﬁe‘*"iet’” | |

n-"" 11"L duality of |préducts’ 1ﬂcrea%ésl 1Howevféi' chrédiay GH aamidtstra@on hasl bracﬂldai

P., 11::5: 555 1. d" " Ivity; avoidance of systemc toxiciti es and

avoi dance Q‘)PHQ’WF@ctmdoHBY%%‘?%XIP‘EIWWB& that| Rogentialby duitiggte  iffe upsfiepess rands
synthesi zegrRinS&C atuﬂg GOt | W”;(E%)lﬁdﬂ{ ol h&h@ﬁ&gum%pnaxﬂ%asmaﬁy,

medi at ed t herapy aI ows - for prolon producti on the protein ina
t her apeut i recanzhigpat threlcasmtgrlagmgnﬁ ﬁ@fﬁiﬁl’r”)ahéy Heemriusest asom noxfre phiysiglogiedonbi nant

proteinlsthell edb |I|t RL:Ot in after e

admi ni st raet] eHRy Ve(‘ 6‘ise ?lpgﬁéﬁg gg%a%g%a?es‘)?p?% g %nplg & &l%gnﬂtoﬁr-ﬂ% ral

vect or mayenh@itps go@th pérfemayicd aRl milk tpfoﬁn&gmneutdﬁbneviﬁfpyrtwlszt emdffiaad:gii tion to
t he nucl eic, acid encodi Egt the therapeutic genetic n thi go.way, t he

ri sks asscdipredustign drom Rath 3 @rasticalpad mstabglic RFé?t?Fﬁt‘}éj’ r%‘e‘ %tv"’év de

i ncludi ng fhgeCeRi. e$§92§nF&fex\éh1§>ﬁal RNk & RécohBitfanC BPIRHD th G8tatilETHEWs hdseSponses
against the target tissues or viral vector and the possibility of DNA

mut at i ons benefiialioffzets omsgrowthoeicbg aveaslingTpies, rsh optimal| nugtamek andokormenalor
products gc%ﬂ&'tlgttg ¥re needed for GHRH to exert its full potential (Farmer et al.,, 1996).

Administration of GHRH and GH stimulate milk production, with an increase in feed to

milk conversion. This therapy enhances growth primarily by increasing lean body mass
(Lapierre et al., 1991; van Rooij et al., 2000) with overall improvement in feed efficiency.
Hot and chilled carcass weights are increased and carcass lipid (percent of soft-tissue

mass) is decrease by administration of GHRH and GH (Etherton et al., 1986).

[0015] Transgene Delivery and in vivo Expression: Although not wanting to

be bound by theory, the delivery of a specific transgene to somatic tissue to correct inborn
or acquired deficiencies and imbalances is possible. Such transgene-based delivery offers
a number of advantages over the administration of recombinant proteins. These

advantages include: the conservation of native protein structure; improved biological
3999379v.1 108328/00266 -6-



have low toxicity due to the use of "species-specific" conponents for gene
delivery, which mnimzes the risks of plasm d-targeted i munogenicity and
| oss of expression. Additionally, no significant integration of plasmd
sequences above the rate of spontaneous nutation into host chronobsones has
been repor MEQ200610MI370,.. 1.0 dat.e,.,50,that this type of th@fJE/}BTWOQﬁWV"d nei t her
activate on‘bdgé‘neé"h‘b’ dndert Vatd t unor suppressor genes. As epi sonal
systens residing outside the chronosones, plasm ds have defined

phar macokig¥itye avadehcebf §yisteatid Qﬂlcﬂfe@fdnhaﬁoldirﬁadf ﬁﬂec’tlﬁusaa.tfdl tokit émplisities.i on of
gene expression in target tissues, Pl asni d vect ors re. {’r’gﬂ% 5

nmanuf act ur%ﬁcﬁl‘ésFrﬁl&FﬁB@H‘ ‘Prﬁ)’fﬁh"é&eﬁﬁi‘%f“efﬁdé'eﬂlwuf X MR Plasmids a 1 ow
risk to b Mar ch
13510, 200 e PatkIeTor BERA, E‘SP%E“%%""’E\“‘WE??%E‘%‘Q%SE?%%@“@“ A her apy
( ASGT) and-ontnast, Fooprimary lmtagon\dfrumgltemnblmt profinisthe ﬂlonteéaubm-@gﬂ@bshty

Eval uatio nd .Re R) (Frederickson et al., 2003). 100171
Direct pl }ﬁrgelbﬁﬁ&%gﬁgaﬁglﬁs%; is currently the basis of many energing
nucleic acid therapy strategi es and does not require viral conponents or
lipid particl ¢8016N hdna m;rsdxiMbyadakprpssim%stenma nomevisal vectoninay c@ﬁp)‘js)e

and can bttt SRUtE R T BRR PpRAUGe OhCRie A e, © "

| MTunoc onpRérabutib @erictic (PRedtict B thad way, 198sks BssdoRtddywitth tirtuse ofhaﬂﬁiqralPl asm d
DNA constructs are attractive candi dates for . di rect therapy into the
subj ect s sYeEloEs G bapgueifed, preduding the gxpressinntof yiralprgiens tat cag BdpGRImBNE; t i es

that are ﬁia@nag]sﬁkd YheStaekd Qistid d1oMR \tapmeet%?dana%eeﬁo%&whw oifqmmany
years (Acsadi et a 1991;" Wl tf et al., 19 . The relatively |lo

expr essi ormitatiazs or @crtlvanonsmf odmemsoa‘hc non-vizal eapressmg»g:g@l? dencts_%@@@b'oozw 7
WD 2006/ 0147 0257 Chl e\ after di [ect S
' oot i on TarelabigRicit B8 hy g ol mpr B e R pdashen € ebs FREP Bpleher o
pﬁptl gesh(xﬁhnmesamhb Wik § fof b%ﬂal,l% Esgutb dgmllmmhn@édemm@w&ﬁi) llosEL eyi empfesslmegor ts
showed t ha couy e delivered to nuscle yapasm in
m ce V\here'&‘ik{‘] tigna ﬁsP@n?‘SS}DIPA triftegratipncef Rlesmud; spquenses, shoyesthecldeml over a
period of §¥RancdBEHTtatibh #ITh ellﬁ'Bfnoﬂrnés‘lhas bebd e?ortecﬁ Qp\lzf?blto%aﬁﬁﬂ flafTRyi at ed
GHRH suppl enentation stinul ates i mmune functi Prelimnary studies in
heal t hy dobjee efitherery ehpuldegithgr @thgb@nmwurmnmlmﬁe timar suppRisohgeassi d i nt o
skel et al C I Si GH r % nont hs
(Dr aghi a- k iépgs?»% .5?3%83%@ nolﬁn%| a %Hgl%)é%g délgﬂmrﬁigd svg gés@eegs t he
abi | i ty ofphatmeeokihetivsiadd bhmidtiéHpidfites claidimmnto etﬁml:erdldamm dfegeré expressionf f ect s
in geriatric or cancer- afflicted ca nion dags, and to gsses Ion -term
safety of PHYSEY tésé‘f%h’[“%{g ?ﬁg‘?{s ar SI%E N %‘ﬁ’g%‘it‘frf’ &S@ng_og f4598pl asmi d
to 16 dogspratticé techigued THeyTRANE 8 lowVask ot RYi rafiewRsh co-ﬂflﬂa:é(f‘t'ot\hlﬁi veRréay

eval uation (Draghi a-Akli_et al., 2002a) denonstrated
as stated on March 13-14, 2003 in a workshop sponsored by the American Society of

Gene Therapy (ASGT) and the Food and Drug Administration’s Center for Biologics
Evaluation and Research (FDA/CBER) (Frederickson et al., 2003).

[0017] Direct plasmid DNA gene transfer is currently the basis of many
emerging nucleic acid therapy strategies and does not require viral components or lipid
particles (Aihara and Miyazaki, 1998; Muramatsu et al., 2001). Skeletal muscle is target
tissue, because muscle fiber has a long life span and can be transduced by circular DNA
plasmids that are expressed in immunocompetent hosts (Davis et al., 1993; Tripathy et al.,
1996). Plasmid DNA constructs are attractive candidates for direct therapy into the
subjects skeletal muscle because the constructs are well-defined entities that are
biochemically stable and have been used successfully for many years (Acsadi et al., 1991;

Wolff et al., 1990). The relatively low expression levels of an encoded product that are
3999379v.1 108328/00266 -7-



i ncreased serum | GF-1 concentrations, an indicator of GHRH bioactivity. A
significant increase in circulating |ynphocyte |levels was found in treated
animals. A further pilot study was conducted with severely debilitated
geriatric and conpani on dogs with spontaneously occurring tunors. In this
case, |G- Wozwebw7ier e, found,to.be el evated nore thanPEbHSUAYE25747

post -t r eat nefit " “Fof “t'He* 1 gl 4 dli'nal continuation of this study, dogs that
coul d be anal yzed for at |east 180 days post-treatnent were included.

I ncreases iVl St direBChlathidYDNAY fljecBBSl afeX Sdrfdtfes! QFRIGiIAE ihdicagddid-ion to

i nprovenent and nai nt enance of henat ol O?I cal paraneters were observed. The

overal | | oativitrepfsesreindspapiides @ankeand MWelffe 4994 Jguruan shal, 1989 -oFEFMS | n
quality of || HBI h@ﬁ‘ h . Ay i sqkhese
results sJegderIs?Ss hé‘bg%p\éﬁﬁor ppasm g@%ﬁ%ﬁgg@%&f&? rtgat rrelr?tb%)iea{nbfra%{/ugrlgi ng the
cat abol i ¢ miceoheedstras®atly stiredated (GH sagretign &nal modest exteptneet a peniadl afitwoachexi a,

and suggest _ that the i.npro wel | - being may be associated with stinulation
of i mune WWE%@P@H?’%%?@‘I%%QSHI' d delivery and el ectroporation: Efforts
have been made to enhance the delivery of plasmd DNA to cells by physical

means i ncl udi ngoo18| ectraginidanédinteds GHRHr 3upplementadon etimulates Amhivmegh not
wanting to, be bound by theory, adm ni stracfi on of 1%d]‘réucl_ei c. aci.d

: : [y, th
construct IB#%@W‘@HBM@P‘@FPSilﬁ@ﬁqlg‘é‘sdoﬁﬁé"géﬁﬁ? that 3 Snsle pEminisHAtOR 9T 3| ect ri ¢

field to cEgRESIShANHE Mol mARcle Will BEsurEpyioRpid G rébbibh QtlsederdlSi N
per manent damage to the cell, which all ows "'exogenous nolecules to enter the

cel | (Smi trontiso@yaghdar Akli tD83 2803x)24%6 initgal \wody 9@6 desigred 1o paTysUe aglyod5747
and Nor dst 0 j i t | { cal an
ol cct  oportf P b BHIAEl oot HiEafte BEhé i erBlh 36 oHRAE Bt Shhob
passagewaysilioted potmpanion dobs amdl th dskas largaemnt safatyesf thartreagndnit eegimon.edur e.
Uni ted States, Pat egé gﬁ 4,908 titled "El ect rgBoratfhon and. iontophoresis

cat heter VMS7eFBFY sepressing splagiidn 10y 6, 8Pgs @ftlissdgWith FANCET Wi et

al ., |ist efnisisterRd eThOStisless iy eval@dior! (BrighRPAKIRlt QN, 20U2AY Aemdndt@fed
delivering nolecules to cells at a selected location wthin a cavity in the

body of a lpereasedserus IgH-heonsgnisations| anaigdicaton pb EHEH, biragtivibs Ay signidicans

descri bed 4. it - 702, ' ; I rodes for
medi at ed dlel{}ﬁ/sgp *31/ co?“ lc%‘@tgjg&gﬁgé}gg#evglzs"Q%Sféglzddmo{nrg%gdc%%gg’ %Oﬁﬁifgrgf}ﬂ&w th
Hof mann, etudyl was |cdoaduetedasvithnsevetety siebilitatdde gerBitid exmd Pedngprenion, 4@, #4th tit ! ed
"El ectroporation .systemwth voltage c rol feedback fo | inical

appl 1 car | gRatanouy e EReindey B hiGe ChA foyelsSrrafine 1 be eted Rorent or
PCT appl i aRid 965 Y¥9sSfstliebBhert Forcle IdHaadinannghiation GE s atudyDidpg tilfier apy by
| nduced Electric Fields," published on May 5, 1996 wth_ Hofmann et al.,

li sted as GoBldtanplyzedionatipast i Bidays posidycatrendwor ipsludedy Incrgagsy i mieisliyyh

El ect ropor.al:is . thod, »a bl | ri ith

Hof mann eta%gflgj,ﬁl l&?{?%{i&g yezglg?ﬂ(\)}%{ﬁ%%r §1; ad a}oo; |}%3t %@\@9@?3@&%@%&1 | ed

" El ect r opdreatatadegicah darameters were observed. The overall long-term assessment of the treated

dogs showed improvement in quality of life that was maintained throughout the study
period. These results suggest a role for plasmid-mediated GHRH treatment in reversing
the catabolic processes associated with aging and cancer anemia and/or cachexia, and
suggest that the improved well-being may be associated with stimulation of immune

function.

[0019] Plasmid delivery and electroporation: Efforts have been made to

enhance the delivery of plasmid DNA to cells by physical means including
electroporation, sonoporation, and pressure. Although not wanting to be bound by theory,
the administration of a nucleic acid construct by electroporation involves the application
of a pulsed electric field to create transient pores in the cellular membrane without causing

permanent damage to the cell, which allows exogenous molecules to enter the cell (Smith
3999379v.1 108328/00266 -8-



| ont ophoresi s Apparatus and Method For insertion of Drugs and genes into
Cells,"” published on July 27, 1995 with Hof mann |isted as inventor; and PCT
application WY97/07826 titled "In Vivo El ectroporation of Cells,"
publ i shed on March 6, 1997, with N colau et al., listed as inventors, the
entire conmoo@slagyich of, .t he.apgve listed references PET/N8HBHIRS74T

i ncor por at €d by -t bf @ridnte - 00201 Recently, significant progress to enhance
plasm d delivery in vivo and subsequently to achi eve physiological |evels

of a secr gh@WoRisHbMI Eoms BPLGLARE tHE eREritNGuIR! REERREIGYAEN electiopoRtit que.

El ectroporation has been used very successfully to transf eé% c?ﬂt gtoarzacel S
- 01)) or

after inj extt¢namugleicricidsmplgcyles ran dragel thpugh preTREEW 0S5 RBTSE I
to deliv byt r s | e oh angous
tunors i n% eﬁ{r‘r?ggigﬁ H% &F#&e)e[du%[ E],glt%gg%@%FP%?’@?%?%?%Q%%%%%N roporation
al so has lesepherdsisreatheet withgedus alloingeisued ondentssy 61 1998, witlpHofmanp gt as et

al., 2001; Vilquin et al.,6 2001 rats (Terada L o150, 2001 Y, i, et al.,
5001) - and-ol bnendts dpsapes g diobelpifh AP R deliP oo M.
encode f Olcelds agaréegbﬁé% (Dcfcaﬁlél{ wuni?% chawy @kihe %crl]y)btl' spi'tielﬁEsSinﬁraephlsusol&gfldL Ies .
using GHRH showed that plasmd_therapy w electr ratjon is.scal abl e an
r epr esent dNgCtiFRFAViSER@re alspdsereihed oo ﬁ%‘fﬁgeétﬁeé duatent 3%&3&5 rt’glﬁﬁl gfégcge
secretion | sdik érm'rﬁ%la%d fes, 4R 8n Dt ambiraoAldey, withal .,
1999; Dagﬁe}g@&gﬁ}f@‘ﬂéﬁ%& hél{2‘%{?:2@ . Iect%r@o Sor at i onnal Yo herls 3999379x. 1
108328/ 002Bdmamn, W12 tigted 8slinygRrorminited Stmey pay 4,439,444 ditled XEleeteapoetipn ysed i n

|t r amisoy iR Ao Redud by sk aBlicatiofis Houcll b Righr 3385 200 -
'SI' u?:f:efssf ulwith Hlafrﬁanm'zl(li)we?i}; 8s fmemvad!ﬂmap;iligatiqmmgmw/ﬂZimabilcdlc‘ﬁbctwpm;etiQOOB;
ol l efsen et al., . It has heen abseryed tha e el ectrode .
confi gur atfHA a&f‘f%ﬁsﬂlcf?@y&yegsweg glF%tPG%?ﬂ%(%t PP@H&‘?‘%H? @%gs E%em}gnt
resul ts ( GedHnaft el listt® 29 invihtbisaPCTGpBlicaBibn WA/9882006Niflddoud6w Thedughant i ng

to be bound by theory, neeélnle el ectrodes give consistent|ly better results
than ext dilersoperationdppasatecandddetod,npeblishedyen April?al 19A6cveh Hefeng shelbe used
for humangyqch00¢ Ly HG:a Dbt Yo BcabeC WBS 84050 i CRRBAGR-RIAS T, UPt ake
into the 'sKeletal rnusclfe has en wel | docunented.” Simlarly, plasmds

f or mul at edomopHorgsal \pharatgh uind nefethod "l Ghjertion p6IDrugnphogenas intlo rizellg,” PVP")

wer e obseryv to ha i ease .| | asm,d transfection, . .which.
conseque ntﬂ“sﬁiﬁhﬁg r@ag‘gﬂ af’h e@gi p‘?@é sl*ogwmg} ?‘éteﬁ i PEteT aﬁ?gggﬁlé . appﬁ'i‘?rtwax anpl e,
pl asm ds fwomsleEsestined in Rlitd Blectrdfiorath of CEBEST Matiskdd dnMaRESE1 WINFith
expression to up to 10 fold in the skeletal nuscle of mce, rats, and dogs

(Fewel | etNigglau et ahplisted agimyartors: thgentire cogent of gaqhyefiiimatoye ligigd refagnees be

bound by theoLv int Q0L ymer sodi um PLG enhances pl asm d upt ake at
| ow pl asm'lg %o%clgnﬁ%@?gﬁglrée\lf%rglq%l'educes any possible tissue damage caused by

the procedure. PLGis a stable conpound and it is resistant to relatively
hi gh t enper at ul®20} DolRsickntbyt sighificart pecgress R enlipace plasmididebiserydr vivo and

subsequently to achieve physiological levels of a secreted protein was obtained using the
electroporation technique. Electroporation has been used very successfully to transfect
tumor cells after injection of plasmid (Lucas et al,, 2002; Matsubara et al., 2001)) or to
deliver the anti-tumor drug bleomycin to cutaneous and subcutaneous tumors in humans
(Gehl et al., 1998; Heller et al., 1996). Electroporation also has been extensively used in
mice (Lesbordes et al., 2002; Lucas et al., 2001; Vilquin et al., 2001), rats (Terada et al.,
2001; Yasui et al., 2001), and dogs (Fewell et al., 2001) to deliver therapeutic genes that
encode for a variety of hormones, cytokines or enzymes. Previous studies using GHRH
showed that plasmid therapy with electroporation is scalable and represents a promising
approach to induce production and regulated secretion of proteins in large animals and
humans (Draghia-Akli et al., 1999; Draghia-AKkli et al., 2002c). Electroporation also has
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I ncrease stability of anti-cancer drugs (Li et al., 2000) and as "glue" to
cl ose wounds or to prevent bleeding fromtissues during wound and tissue
repair (ani et al., 1996; Oani et al., 1998). PLG has been used to

i ncrease stability in vaccine preparations (Matsuo et al., 1994) w thout

i ncr easi ngW PRSI B unogen cit ) ... PLG al so has been used@UEMSARIL ¢ oxi n

after anti gelt | hharati8n Brdxgosure to ozone (Fryer and Jacoby, 1993).
[ 0022] Al though not wanting to be bound by theory, PLG increases the

t r ansf ect been eafensilely piseds ivi chdeits iand) othiee smhlé atinmso(Bettam et ph,c298sYimatd onl y by
stabili zi t |l asm d DNA. and facili. I N he, intracel | ul t r ansport
Chrough_ t here e JeHistua thjgkfon oftissmia RioBe b SuekPoroRsiioh s oo ot

exanpl e, | m&ﬁﬁﬁm?grySﬁigﬁlﬁxgﬁsorg&béiﬁﬁlbnmuqioe_ ; ésr(N?aaigk et hﬁ’ 2088 Soltfsencet @bpl ex t he
negative char ge i nked to plasm t hr oug protein-protein

i nteracti g?ﬂ)é)- I\V\ﬁ\@ﬁ bsen obessyqd that the eleqtipds sopfigatiomaffety fhgcde bflslhs
reverse &ﬁk&iﬁﬁﬁcilf?;!/n@aﬂ)sfcgkhtvﬁwﬁ'(GElﬂre?ﬂi.,' 700! D1 ihie EEDJI.?WE}SE.S AlRofJhHOCESS

t hat substantia I ncreases the transfection efficiency urt hernore, PLG
wi | | pr eveoettwanting trubecbaind diyetheory,asedle elgcteatienigivie consistently Ysittesrebultsdkan ver y

(Draghi a- Akl i et..al .. 2002b nd will incr e I 1 d. stahility in vitro
prior to é‘ﬁf%@tcf%?fr elfﬁ%?(%’s zliri %ﬁ euaélll%isl mcﬂr&(rélé%?dzﬁntbg ue‘?se((:) P%IB%‘lrgat I on of
3999379v. 1 108328/ 00266 -10 WD 2006/ 014737 PCT/US2005/ 025747 N..y, I" nn
ir.... n..... [0021]. . . Tihenability .of , dlectraparation ton enhihce Plasmid t updake. ibto fthe "i .. |
1;:::31 L,l:1l uc:.:.7::4 eukaryotic cells.wth |lin DNA ( McNal et al.,
Tosb: Neuthelial atvstle hss bipsyePidkGisfisdo siaiarly PsipEghrmilpted MR Pab Ly “1060,
Nai rn et glhtamaf99BLG 6t paRAinkiin@liddRIBPVP Y averé thservat o Mvisanancrda8Of) , but
these exanples illustrate transfection into cell suspensions, cell

cul t ur es, Plaspiditraastestion, Which cengepuantly incressedethe exnressionraf arflosirgsh Eapsganei n o

SOM i ¢ 1m0t BreoRIANioNOL Ho0Bp2RBe| hsbivELG) Sl FBhdIOUS T or

prepari ng reconbi s contai ning high copy nunber oreign
DNA by el expressipotatyp g 10 doldap theaskielstal ofuscle lof mite ratheandrdege (Keavetlfet she f or ei gn
DNA, cul tari,ng.the cells, d,killin t he cells. having.a | ow copy.nunber of
the forei 20 RgER 5 A teoBhonShotebrbyring & b BARY iRy e cBRic"s o
CDNA can palymeledodivér PG tefhAidesplesniifl uptakecatilon plismbd enodtd@dohscan@¥@iue&si on
vector where it _can transiently stinulate G4 secretion over a period of two
weeks ( Dr #yHossible|tissusydagiage caused/yy theypracedyrg; REGHB jastapisc¢appouyd andit isa s

opt i m zed.Qi¥taht&OFRRIVAL Igh 3 ,g?gqﬁ{uf I Retj c C e]pealy (o et al.,
1999) coui)l ed with a ntgvegh p?o easeegr(le)g?ﬁg% anltélr ’Gl—lgl??laﬁn%l(l?%c]ﬁ]ge W ?Fﬁeda{o

subst ant i Efegsel stabyity ohanti-cancéradragsd Lyeterht 200005rn & excTgdued ty clast Woundy or to

( pSP- HV- . | a- ' . 99) ... H _ahl fficie elect roporation
t echnol og eWaé b%%‘ﬁgn@gg‘d@%és dglg‘flg \kyé)}m%%}adgﬁsﬁ% eret g%f%%}‘ %3kisﬁggcb%tnbett he

skel et al ahy4098). PLGolmsdeérmaded (DinegiasecstaMlitly i taceine, prepafiiidhy (Mddsiong at hi s

combi nat i ?&4ﬂvit}{§lﬁtir?crreaglensgl tger}r grix’]rguneggggigirt)l'. CPf(gla?s%%aE lbgesnrrtllsgd gse Zlirll Xnetir-ec/)xin

after antigen inhalation or exposure to ozone (Fryer and Jacoby, 1993).

(0022]  Although not wanting to be bound by theory, PLG increases the
transfection of the plasmid during the electroporation process, not only by stabilizing the
plasmid DNA and facilitating the intracellular transport through the membrane pores, but
also through an active mechanism. For example, positively charged surface proteins on
the cells could complex the negatively charged PLG linked to plasmid DNA through
protein-protein interactions. When an electric field is applied, the surface proteins reverse
direction and actively internalize the DNA molecules, a process that substantially
increases the transfection efficiency. Furthermore, PLG will prevent the muscle damage
associated with in vivo plasmid delivery (Draghia-Akli et al., 2002b) and will increase

plasmid stability in vitro prior to injection. There are studies directed to electroporation of
3999379v.1 108328/00266 -10-



met hod, the inventors were able to show increased growm h and favorably

nodi fi ed body conposition in pigs (Draghia-Akli et al., 1999; Draghi a- Akli
et al., 2003b). The nodified GHRH nucleic acid constructs increased red
bl ood cel | r Lon in conpanion animals wth cancery,

t reat ment %@%@%ﬂ% u5§;;g;ﬂg§;gf@;@ggg ¢(Opaghi a- Akli et al., 2002a &'1&260%}395‘?57

avai | abl e data suggested that the nodified porcine HvV- GHRH anal og (SEQ D#1)
was nore potent in prom)tl ng _gr ow h and p05|t|ve body corrp03|t| og changes
than the SHkegyoti¢ ygels witle jline (DN astarl 1888;aNetmagggy alf dg

Adni ni st egp el a1G Liagh R0l BI92S Nairh 8t alaiooNORie shdBrkng)63

5846, 936; (gﬂ%g%;ma 5%80801 g 696, 089; 5, 4%6’ 505" l5e 137, 87 5 084 442,
5, 036, 045Yorifji0as] Idikawa, 81990)34uut thesel Gxanples Rﬂgszra@sagyan@ﬁect tlmtet pall or

L ) Y584 PR d BSSTE" s Bl G Bk pd P 5 10

4, 223, 019onm4bic tisdue. pur pose of increasing release of growth hornone have
been reported. A GHRH anal og containing the foll ow ng nmut ati ons 3999379x. 1

patent No. 5, sidse) U Paigfpc ?4535%%%0%2925&% PG5 PRSI o v

Leu, or Oieb&h&nmast%up@&ité;magh ﬁxﬁknbéieﬂfa forei ?S@NA@yyelahop&smﬁg on 15 to
Ala or Leu; Met at position 2 e or Leu; Ser at position 28 to

Asn. The cPrpylation gells in %xﬁ@reéabaeaftﬂwoform DBi. sulivnng hace , 2 kdling06
titled ' QL Sqﬁgfnggé%ggmlggeqw{ge f(;}girggmrel easi ng hornone anal og, "

|ssued on Schwartz, “et al. listed as inventors ("the
996 Patent™ ) whi ch teaches application of a GHRH anal 0 cont ai ni ng
mut ati ons t hat[0P2ddr ovAltheughaiet Wanting to e batind byHbeari| @ £DhPooanhbehor none.

In add thaﬂzere? ?@mu?c?@oﬁﬁfc@%?&ﬁuﬁ’é fn&% % &?%clo?& Naﬁ%ﬂ}%@@ yof growth

deficiencres roveme or nance, 1I"on of
pr oduct i ostinoflatg r(H\Ivtsbcrlamnmnm a penodmfanwonubelmt(Daa@laeAkharet laby £997).h dig hat
associ at ed rowt h he .enhancenent utilizing the

|
g T B A R B T g AT R A e AR RSN

I ncor por apechoky (Liedt AL LTUSS) coupiedblit] A n&vslPitdase-RIRARCCARIY Aok wi®n r esponse
and potenc%éand i nproving the clinical outcome of a subéect after an

i nfectiousd %‘M”é’né(é‘gﬁier*@ foife v sl repter y (B ermional achmiy r @SPAHAERN scope.
The rel at gﬂl %f %AF&B% %POW%?D %hlg efi‘ic? P QR StrdHofatioR tedhBo 9%?’3% gﬁtﬁﬁ 284 OLer ent

condition Imtéed ca ut| I zI'ng reconbl hant technol ogy,
but t hesedtliveathamntlsic hamMeossimet tgm slfaleiainﬁusdllewﬁllaaakmal (Draghis- AMlised abgen

taught t I.ei .aci d ex ression c nstru t hat enco [ nmbi nant

pr ot ei ns g@bgﬁ% %8?@?1“8 Ph VEHY FHBN e818 g PUGELR as?lfffg‘g’tveﬁ'ns and

hi gh cost metholl thelirviemosy wéxeca@rmbrsam mdraﬁécagmwtﬂ Hﬁt{ &vbﬁlbﬁj medided Bodyhe art to
expanded treatnents for subjects with a disease | i'zing nucleic acid

expr essi ofFPTRRPSKIOR it pigs ﬂlﬂréghla'r/’édlof‘é jal. ’v]eg%cpﬁaﬁhlé'/’dd‘sﬁ B} e&mb)n drhexpedified
GHRH nucleic acid constructs increased red blood cell production in companion animals
with cancer and cancer treatment-associated anemia (Draghia-Akli et al., 2002a). In pigs,
available data suggested that the modified porcine HV-GHRH analog (SEQID#1) was
more potent in promoting growth and positive body composition changes than the wild-
type porcine GHRH (Draghia-AKkli et al., 1999).

[0025]  Administering novel GHRH analog proteins (U.S. Pat Nos. 5,847,066;
5846,936; 5,792,747, 5,776,901; 5,696,089; 5,486,505; 5,137,872; 5,084,442, 5,036,045;
5,023,322; 4,839,344; 4,410,512, RE33,699) or synthetic or naturally occurring peptide
fragments of GHRH (U.S. Pat. Nos. 4,833,166; 4,228,158; 4,228,156; 4,226,857,
4,224,316; 4,223,021; 4,223,020; 4,223,019) for the purpose of increasing release of

growth hormone have been reported. A GHRH analog containing the following mutations
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stabl e therapeutic proteins in vivo. SUMWARY [0027] The current invention
pertains to conpositions and nethods of vaccinating a subject; nethods for
preparing a subject prior to vaccination; and nmethods for inproving the
clinical outcone after infectious challenge in a subject that has been

vacci nat edwo3peson47st. enbodi ment s of the invention pert #A/EGIGERINEring i nto

a tissue ofithe ’S*'Uﬂj"ée‘t s puchei’c acid expression construct that encodes a
growt h- hor none-rel easi ng- hornone ("GHRH') before or concomtantly with

del i veri NHasthe¥m epoited {1OSAPALRINRE 5,846,986 € Tyr etpdéam INRUHIe A laWh pssition 2 he GHRH
is expressed in vivo In the subject and the su_b_?nect conprises a human, pig,

cow, bi rdtoValahgu, oF Rthersadisnat p‘%ﬁﬁ% &lo GloederyPh ac\%é'dP%élon 13doddron. 1
108528/ 00968 v1d2, YR AR AATSFT BT SS3ARTHRRSIAS pon SREEHRT Rt of

the current invention conprises a’ net preparing a subject I'n need of
vacci nat i the. subject ofrdflied StateprRatent deI51,986 i tigled 1Soper-activs percufe ghowth subj ect

a nucleic,acid e on construgt tha pressed GHRH.
The pref Q?W&eaﬁ%ﬁ"’&rsh%% Wt 15 %p&f"@?? 4 sequ@t?ghw %s?at | east
90% i dent tistad ab Qnventes ENEO IS Ftkt)0 fwhidhQebihtd applivdtibh @ f pr SHRH anhlsgic| ei ¢

aci d expression constructs conprise . a sequence that is at | east 97%
i dent i cal CQUHAIRGE JAtHDS Shpd impiory thesabylity to,elicit g gelgase ofgrgwihhermongy Ing

AV0224 : D27
bovine prubsie: (R st aAISAONIR R0 OB r o RN )

( SEQ D#30jmprovément pAgio A0 persmpam 3the stimhiatitre of prodintien df gORGh DMB®Ne ithor se

pAV0249 ( SEQ.D#33) or . hym AY022 E 34 Th| vent i,on enconpasses
vacci nes lmégaﬁr%%aé‘?rqﬁtf’?f@a\{tﬂ%ésr%é? Qﬁlqgr%)?mﬁl K‘PW" ﬂ% tﬁﬁﬁ?héﬁcen}eagni sns;
subuni t  apf greedsutilizngahe adiinisgaien ofpeay hdpdiRorTtlegiithdmont Atlog andes of
vacci ne that. when intr duced i nto a subjects body produces inmmnity to a
specific W@é&@@%@te‘égﬂg‘? §'%Che activation of the inmune system antibody
formati on, and/or creating of a T-cell and/or B-cell response. However

preferred enmbogyopgnt shpfs g FB{leEHclr%n v@mlbﬁeré\%&gbnaﬁd Optterlt@Viam: bovi ne
her pesvi rus- | ! R' bovi ne” Vi rus i arrhea aralnfluenza 3;

r espi r at ofPPISViAE ;thq fehrﬁq;il puteome ahe shjact afteraai lefsptapus ctzéllwsg WiereaPTaYiPYHot yphosa,
Lept ospi rﬁn&@ﬁ(ﬂhﬁal &ﬁ%&%@tea% sebpfe TNBGPRIE NAOhACshobRPhaSHR |1 ?oss é;gd‘
bact eri nsnmycopl'asma hyopneunoni a;” mycopl asma hyopneunoni a; 0 nations
t her eof [ @0@eje mserdaffdrgnttdwedlnund m e langited @pmltysemlmmg:msmbmnt pateitbe

del i ver ed i ubj ect u ear 0 ect s ac | nat ed,
however , o??gyngutégﬁe{trg?tgteng rﬁ’ﬁ"éf‘b hérﬁwb?c e:dlr)rJ é it { , the
nucl ei c atnad rR¥Bicead Wprediad lcofstruts Hel EREE decomitiittint Grb@ing byl tviakde days
before the subject is vaccinated. One preferred nmethod o

solutions to the problems of frequent injections and high cost of tradltlonal recombinant

therapy. There is a need in the art to expanded treatments for subjects with a disease by

utilizing nucleic acid expression constructs that are delivered into a subject and express

stable therapeutic proteins in vivo.

SUMMARY

[0027] The current invention pertains to compositions and methods of
vaccinating a subject; methods for preparing a subject prior to vaccination; and methods
for improving the clinical outcome after infectious challenge in a subject that has been
vaccinated. Specific embodiments of the invention pertain to delivering into a tissue of
the subject a nucleic acid expression construct that encodes a growth-hormone-releasing-
hormone (“*GHRH") before or concomitantly with delivering a vaccine to a subject in need
of vaccination, wherein the GHRH is expressed in vivo in the subject and the subject

comprises a human, pig, cow, bird or any other animal species receiving a vaccine.
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delivering the nucleic acid expression construct into the tissue of the

subj ect conprises tissue electroporation. Many net hods of tissue

el ectroporati on have been descri bed previously, however, a preferred tissue
el ectroporati on nethod conprises: penetrating the tissue in the subject
with a pl wabiosyidadr, need| e el ectrodes, wherein the pl uPEFUSIE2SHEed e

el ect r odestdsel arid ghgfed it =a-'spaced rel ati onship and the tissue of the

subj ect conprise nmnuscle cells; introducing the nucleic acid expression
construct intqoddsp ticesspbRioteR iRt inPétioalcbingries attaRdEofdrepdringdes in an
amount in a range of aboqf 0.01 - 5 ng; and applying an electrif | pulse to
t he pl ur afubiegt f nesd caf| vaceinationy s mefiid, compriseredivering it 2 Hi§Ps e aﬁ ow
3999379x. 1. - y/ ISE: nucl ei c
aci o expr BEEPLEARIIO RIS etk B e B L s iR e el .

t he nucl epreferred GHRED0E s dnventamstomprisesnamsequénse taa ipat least §0% identical to

t fectjon-facilitati tj h .pal i .

ol y- L. g1 1 dnvstey Crfile sb snOABIR BF pfdrefua HRIAC S Bt BR il

net hod f]gvcrom&irsh @iags_aqﬁdﬂge fhat Ssltdtjl&@t 9?‘%5*1&1@&6&1&50@13&{:1@\10893(S]E@rll)#lé)‘,irﬁtgdi nto a
tissue of the subject a nuclelc acl expressi on_constr a odes a

gr owt h- hoPArbP3r YRQIBF At WW(PW4?(S%Q@%2§%£3Mﬁ%ﬁn@&\ésﬁcm ne to
the subj e@?gﬂg#%df);e Fmgge)gm/o@is‘ &HOE27)0 bbiIHE SRVADEG (HBIDHE); canbAVOzHges in_the

subj ect . GHRH expression constructs are descri bed above. The
vacci ne c@EQIBH)D TI-GEHREIpAM238 ¢BEQMH3)1tdwneopA¥ D246y (SEQIB#3 bul clirkani e

fol |l ow ng AY he CGH } i ess] o the
subj ect | PAVEHUrEROR oA e A FHEREEAS) FURERCMA PR ISERShd: Lear
after del T™er nveitiohh@nddrifdsdesiciaetines ahatd cenpries skitled caivgdargenisms] hlivee

i nvention encogasses vaccines that conprise: killed mcroorganisns; |ive
at t enuat etteBpYehPEARSME PN antigens, LxQ1d atgeRsy COYgaFLISeRSH VRELLPC ant i gens
or other {ypRcRE (NAGHASNE RIS al bl Wolf protfuleinttiMiBCloSa BT oduces
imunity to a specific disease by causing the activation of the inmune
system adis¢abody cabeingdhe eetivationl /obrthe imane §ysema antibedy | forpation, aml/ete| |

response. v i enhodi ts e i t [ t he

vacci nat i %rggs%yxx%e(g{:? %g%ﬁé%(ggrep ‘{éﬁ r%%#rsg&' p?@kg&geggeg%%gdénﬁ%gﬁg%m{ hg(a%/eacci ne is
del i ver edinaémich coOnipaigs viaccimdniond havinglalysirsef ha@pesvited-1 (EIBR’Df bdvineGARK nucl ei ¢
acid expressjon fruct. In angther preferred enbodi nent, the GHRH

nucl ei c a F‘ﬁh@xb}rﬁeﬁl o2 RYHS 4R rs TEPH PVV%&‘?]SY‘HE’ &I'reggﬁg“a camc‘%!

el ect r opoLgdtdspita ghbpdiyphobd, ARploSsita idjbACptdshd iditoRRMOPAREhd] TeploGiinll A
third aspect of the invention conprises a nethod of i rnér oving the clinical
out come, Bemena hacieApupydoplasme h Ayernswmoniar o MYORIHAR e dYSRASHBERIZH A ng
arthritis o conprises: penetrating a nuscle tissue in the subject
with a pl ?Jorr%ﬁgl ?VH%@Qﬁggdl e electrodes, wherein the plurality of needle

el ectrodes are arranged in a spaced relationship; delivering into the

muscl e tissue [002%he Semsgraly tha micleicedcid expressior morgivich parcbn delrvgrad intoat

the subject up to 1 year before the subject is vaccinated, however, that time can vary. For

example, in a preferred embodiment, the nucleic acid expression construct is delivered
about 0 to about 14 days before the subject is vaccinated. One preferred method of
delivering the nucleic acid expression construct into the tissue of the subject comprises
tissue electroporation. Many methods of tissue electroporation have been described
previously, however, a preferred tissue electroporation method comprises: penetrating the
tissue in the subject with a plurality of needle electrodes, wherein the plurality of needle
electrodes are arranged in a spaced relationship and the tissue of the subject comprise
muscle cells; introducing the nucleic acid expression construct into the tissue between the
plurality of needle electrodes in an amount in a range of about 0.01 — 5 mg; and applying

an electrical pulse to the plurality of needle electrodes, wherein the electrical pulse allow
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encodes a grow h-hornone-rel easi ng- hornone ("GHRH'), such that an anount of
expressed GHRH is effective to enhance the vacci nati on response; and
applying an electrical pulse to the plurality of needl e el ectrodes, wherein
the electrical pulse allows the nucleic acid expression construct to
traverse aWRIZWFBLAY| | menbrane, ..The preferred range oPCHUSAFR3¢H70f

nucl ei ¢ aci'd“exXpr &s8i"0n" cdnstt it havi ng a defined concentration of

pol y-L-glutamate pol ypeptide is delivered into the nuscle tissue of the
subj ect, aondchic acd® 803¢SionlcohQRBLRY BH2RE a-riubcldBeR Gk arEr 3 Additionally,

PCT/ US2005/ 025747 .nucl ei c._aci d expressi on construct coppri sgs..a.sequence
that encods MECIRiG| $53E PPPERSSIAG, ORFTUC r{naé'n‘ia%B %ﬁimﬂ’sgeﬁtfé"r’i‘ég&l’%ﬁmil@ha% | east
90% i dent ipgBhedtielohs BRSNS fobIREE @, A Hldmateyhe preferred nucleic acid
expressi on constructs conprise sequence that is at least 97% identical to
mouse pAV0202 (SEQ D#23); rat pAV0203 ( SEQ D#24); HV-GHRH. pAV0224

(SEQ D#25): pi (20301 GHR-sgsand aspsct(ofitiny eyrrent nvensigninganettpd fosrescnevng a poyi ne
pAV0236 ( 28): ( © o Thes 30);

ovi ne. pAvOITe seic s SRR SRR g B BB AEnieAY

( SEQ D#33)expressiumenmstoney/ iR en¢@EOR B@4th-hofthenepelshsing-bormone 'GHBH s anpr i se:

killed mc¢roorganisns; |ive aptenuated organi . subunit. antigens. . toxoid
anti gens; (%lle(%i’rg&lgf% %H??céféengo %‘f" 5 ‘ijﬁ%tr My %%“8$n§\r}:§%8€vnee%t ng‘ce et%v%raﬁl foduced
into a subhgkddses il adwubeadTbe preferred GHRH eRprassigpamnbtntsctirs dasgbddyabewdisi ng t he
activation of the irmgne system anti bo% formation, ,andéor grﬁat.i ng of a
T-cel | andhgrvagsiperan pedpyidsd. eithgp sonpomitaily, ot after 7 periqsk of Hiwe daloveng

i nvention EQuRY | HARAskL] 538 dBRsthich td el fibfecBCi th FreRkRES On
construct dt%hat gﬁ?gedgs a .g?gl\%\ich?hmo?{ﬁ%ér?e-?eﬁgeasi ng- hor rr%ne ! (ﬁI%H'). and a
vacci ne. TEmbogimehtsy thedvaaeing is delixeted upxprrexsat after cdshivery dtthe Gi’ﬁﬂbﬂll@@csequence

that is at_l.e %ident]cah.t : : ; . 0203

( SEQ D#24)a;°‘ldkl%§&§«%§f%ﬂgﬁ5§% ?@Ec’f‘ﬁ%‘g? ee“%?%@%?e% éﬂﬁﬁ%ﬁ@%ﬁé@nﬁ%E 26): dog
T IR DAVOS3S ( SR DES0) - ovi e pAVEAD. ( SEOLDRAL) . chi.cken  BA024L

- . OVl ne , ,GNhl cKe

(SEQ) DDy o STRYGHRo D] OIS Wi D AU 20 U S P eaaRdices

pref erred j4afrmitP&Sa SPUAd difbaskby tRGnG IS LAV SMRe irhiMRe Ssleh) UatiRdy
organi sms;  subunit antigens; t'oxoid antigens; conjugate antigens ol other
:ype of vdemnatient red/onsesating refr adlreel mﬁﬁog Brogll besranse. bH_eyemrcemm@é@d |m muni ty

0 a specl a : (0] : |
ant i body fe%{rb%%l |e§§, 8grtllli)/ (l)ﬁr:v%gt?éed;tg?rtﬂ of ﬁ% !ia\égl{gllﬁﬁ) gn%?%l?@eg- cei] h?é@ﬁgnse.
3999379v. préfedl 8hbaiGents,1the WacdHO Gy Odlderd #CW TSRO0 ABSNAT4 days after

delivery of the GHRH nucleic acid expression construct. In another preferred

embodiment, the GHRH nucleic acid expression construct is delivered using tissue

electroporation, with a transfection-facilitating polypeptide.

[0031] A third aspect of the invention comprises a method of improving the
clinical outcome, after an infectious challenge, of a vaccinated subject having arthritis,
The method comprises: penetrating a muscle tissue in the subject with a plurality of needle
electrodes, wherein the plurality of needle electrodes are arranged in a spaced relationship;
delivering into the muscle tissue of the subject a nucleic acid expression construct that
encodes a growth-hormone-releasing-hormone (“GHRH”), such that an amount of
expressed GHRH is effective to enhance the vaccination response; and applying an
electrical pulse to the plurality of needle electrodes, wherein the electrical pulse allows the
nucleic acid expression construct to traverse a muscle cell membrane. The preferred
range of 0.01-5 mg of nucleic acid expression construct having a defined concentration of

poly-L-glutamate polypeptide is delivered into the muscle tissue of the subject, and the
3999379v.1 108328/00266 -14-



BRI EF DESCRI PTI ON OF THE DRAW NGS: [0033] Figure 1 shows plasma |evels of a
secreted al kaline phosphatase ("SEAP"') protein following injection of a pig
with different concentrations of a SEAP expressing plasmd; [0034] Figure 2
shows gl ucose and insulin levels in control and pSP-HV- GHRH treated

ani mal s; [ 0@e@pe/Autre 3 Panel, A.and Panel B show the pBEEERIBYESYI CD2°
cells and CD4 icOABR ai Ve 1" C&1 s at day 0 and 18 after treatnent, Panel C
shows the ratio of CD45R /CD45R naive T cells at 300 days post- treat ment ,
wher ei n t hacled M&Be@i@sxo@bmntmmsMQuenSE%t énchdes Apddyiikptided@8Blg Fi gure

4 shows that the /CD8+ ratiqQ is |f| n after
vacci nati o W‘P‘P}a%ﬂt“?’%ﬁ?ﬁ@@s \/%Pc)& %t‘ c}b%g °°a?f{ @%P?%Qﬁggl ved t he
GHRH pl asntyl prafagad ﬁ@ér@iara@m éx%re%ﬂﬂﬁ l&&{suam a&hﬁnsetsiaqﬁenba@ma ifaqeRas®si N the
CD4+/ CD8+ ratlo during the sa Sé)perlo Figure 5

s]t\ows tﬂatldﬁrﬁ@alréqatm%ﬁé PAYBHR: (DHQIBW 23k vétr;ﬁ‘é@ﬁs(SFsQWBﬂ)ea%‘é HRH 34 ﬂays
GRI pl asri i ik SEQIRYA", BRRMLOHRH PRVeRSs | (SEUBEE DRualRRITC 6

shows the (SEQIDeMdibbriaa sAVI2S (SEQIDHRE) scat (238 WSBQIPEEY); HU-GHIRH ver sus
aroups, P BAYUHEOSEQIBHAY opek rAY A SHRRRT it Rl SRR et e

with the pt%%&%v@i@'ismmmld?gmﬂﬁaw\mzw l(rsmm#m t IThé pruférRldSvaadingdi T f er ent

time points after injection; "~ [0040] Figure 8 shows a_ restriction nmap of
PAV0224 exgomesise: ohﬂlp«i anigfogrgan{smey iye rartgma@dgorg%%@s asubBRit aptgansntoraid of

pAVO225 eXzH{n Sit! Ohi %a?eseﬂ?tlggens c{rg)gni%%ypg o9 Vﬁc%lrithﬁm iftrddSld inff 4 QUbjdTRP Of

pAV0235 expr ssion asm ure 11 shows a restriction"nmap o
pAV0236 exiprdygsoducepinannnity; to39 Qmmxdlsca&@% 281sﬁ@2tﬂ6 acti\&tmDof meﬁnmw

PCT/ U82005/ 025747. 441 . Fi e 12 sho n of pAVvV 0238
expr essi on® &egls?ﬁ“&’ hl{ &5’1‘%‘]‘0%%% Tr %mgﬂ}(‘)\%\g'cgﬁ Cg Eﬁ?p B of pAV0239
expression plasmd; [00461 Figure 14 shows a restrl ction map of pAVv0240
expressi on pl as{m')lt] [ A0fith Fiseut eoflthe Sdugresit ivestidn’ camprises B pomposition

of pAV024| expr essi.on pl.asm, 00481 Fi ure 16 shows a restriction map of
PAV0249 exifvE8dofhe %@ﬁf‘ﬂg ex@%ﬁ“{“(?@ﬂ@ﬂ‘ Fihaf IE0des agRih-hormans te e&i‘i‘%n map of

PAV0226 expiiRdtd PGIRAS A a ISR 7 Tte JrdBB&L 80AAEORId dxpression constructs
comprise sequence that is at least 97% identical to mouse pAV0202 (SEQID#23); rat
pAV0203 (SEQID#24); HV-GHRH pAV(0224 (SEQID#25); pig-wt-GHRH pAV(225
(SEQID#26); dog pAV 0235 (SEQID#27); bovine pAV0236 (SEQID#28); cat pAV0238
(SEQID#29), TI-GHRH pAV0239 (SEQID#30); ovine pAV0240 (SEQID#31); chicken
pAV0241 (SEQID#32); horse pAV0249 (SEQID#33) or human pAV0226 (SEQID#34).

The preferred vaccines comprise: killed microorganisms; live attenuated organisms;

subunit antigens; toxoid antigens; conjugate antigens or other type of vaccine that when
introduced into a subjects body produces immunity to a specific disease by causing the
activation of the immune system, antibody formation, and/or creating of a T-cell and/or B-

cell response.
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WO 2006/ 014737 PCT/ US2005/ 025747 ~ DETAI LED DESCRI PTI ON OF THE PREFERRED
EVMBODI MENTS [0050] It will be readily apparent to one skilled in the art
that various substitutions and nodifications may be made in the invention
di scl osed herein without departing fromthe scope and spirit of the

i nventi on. WOOREEI147BRe term "a. Or "an" as used herein iPCYBRIGHREMT | cation
may nean onfe dr’ hbitd - wigeti “heérein in the clai m's), when used in
conjunction with the word "conprising", the words "a" or "an" may nean one

or nore tIBRIEFTESERIMEON OF EHE DRAWINGS:" nmay mean at | east a second or
nore. (0052] The term "anal og" as used herein includes any nmutant of GHRH,

or synthetic gmqatuwédrx PGROWSE ipkgmacRiéls eff 4 agerent SalkdlincHRidspiated as

HV- GHRH ((“SE D#1), pig-GHRH (SEQ D#2), bovine- GARH ( SEQ D#3),. dgog- GHRH

( SEQ D#4) {'SEAR”) erein (foiying dyicction_ofarpis (votiodisferynt cayqentatigngigf (“S%lb#?)

chi cken- %S(H?E@é%) hor se- GHRH ( SEQ D#9), TV-GHRH ( SEQ D#11),

15/ 27/ 28- 12), human GHRH (1-44) NH2 (SEQ D#13), hunan

GHRH( 1-40) OH (SEQ D#10) forns, or any shorter formto no less than (1-29)
anm no acids. [(W34] THégurerZnshdyesdglugost zand pnswhisrlevedn'in gantred cpd HEYPHN- i s
defined a . .mass divided by the total body weight. [0054] The
term"” body}ﬁ&gag%ﬁmég%f e" (BCS) as used herein is defined as a nethod to
eval uate the overall nutrition and managenent of horses or any ot her farm
ani mal . [ 0055] [0DBS] t eFigure 3sRarkl A'"and Paned Bishowr thie peicsntdgd 01HED2 aecllsand or nor e

transgene i 0on VActars 0056 he term" | -t ransfecting pul se" as
used her eiqpe?gbgiﬁi pE¥e isce s af ?%Yn@ ﬁi‘i%ggﬁero?eagn?rgﬁéaélemi Rwp gléeull'a'ﬁg °?n

t ransf ect iCpyseft/CDASRC tiAfve FUSsaft 300 dBaposbifatmichQ Ovkddéin thethisCae | . 1 n
sone enbodi nents, the force is fromelectricity, as in electroporation, or
t he for ce Presertedoammyesse &iISEM. St 2s9fl0d; [ 0057] The term "codi ng region" as used
herein refers to any portion of the DNA sequence that is transcribed into
messenger RNA (GpBH{N)  aighrk esholvs AN it €B41/0DY" @tio $CARAREMIY in@BisBP 14C1 dS
characteristic of a specific gol ypeptide. 3999379x.1°108328/ 00266 -18 WO
2006/ 0147 3Fysrdier uszoREen Mith47Surrpung-9 wayevaceing (Bigo@3in qaves that ieceivrd thger y* or
"del i veri gy 10 f LnLr j +mat eri al
nto a ti SO PIMAEH G Ebdodrl) (bR RoIE el RANParonk ! RELDATERAT TR P
bi ol ogi calratjprdutieg the samge petiodst timg, B n@05;el ect r opor ati on, sonoporation, or

[0037]  Figure S shows that the relative proportion of naive T-cells is increased
at 14 days after the Surround 9-way (Biocor) vaccination in animals that received the

GHRH plasmid when compared to control animals, P < 0.05;

{0038]  Figure 6 shows the body condition scores in heifers treated with pSP-
HV-GHRH versus controls at 60 to 80 DIM. Body condition scores differed between
treatment groups, P < 0.0001;

[0039]  Figure 7 shows the weight of the animals treated with the pSP-HV-

GHRH expressing plasmid compared with controls at different time points after injection;
[0040] Figure 8 shows a restriction map of pAV0224 expression plasmid,
[0041] Figure 9 shows a restriction map of pAV0225 expression plasmid;
[0042] Figure 10 showé a restriction map of pAV0235 expression plasmid;

[0043] Figure 11 shows a restriction map of pAV0236 expression plasmid;
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conmbi nation thereof, either under or w thout pressure. [0059] The term
"chronically ill" as used herein is defined as patients with conditions as
chroni c obstructive pul nonary di sease, chronic heart failure, stroke,
denentia, rehabilitation after hip fracture, chronic renal failure,
arthritis, WHENATA, . arthpibis.,, and nul tiple disorder BCTIYSINHOZETer | Y,
with doctor™ vi dit & 4drFbr "hospi't4al i zation once a month for at |east two
years. [0060] The term "donor-subject” as used herein refers to any species
of the ani mal [0044hdorRigdrerishovesd festrib@arembeefp A\G0R38 edprssiomplasntidj ned in a
viable state for any period of tine outside the subject. [0061] The term

"donor-cel |l s" ed [herei ef er s any ce have been ..renoved and
i nta ned in DUSEo! A3 shEH Lot Budt el She Ay G snp B i
donor-subject. [0062] The tern1"e|ectroporat|on" as used herein refers to a
met hod that uf{0046)ed Rigwaetidishowsd easiction ey bﬁ/;nﬂrvmmtmpxeks@oxﬂﬂamid;equence
into cells. [0063] The terns "electrical pulse" and "el ectroporation" as

used herein re nlstr |on of ical en to a
osuecor cel | 1047 ¢ nduiedSShOust bkt Bep pAY HPREER PR Ll @ Trco a
cell. Askilled artisan recogni zes that these terns are associated with the
terns "pul sed ¢0048] ri EFigurel 16’ sHopus| s sdtriction erap cdfepAE2Z49aexpression pasmid| t age
device." A 3kllled artisan recogni zes that the amobunt and duration of the
electrica®™pul se is dependent on the tissue, size, and overall health of
the recipient subject, and furthernore knows how to determ ne such

paramet ers enp{go4op! | )Fl%l{l@(iﬁﬂloﬂ'm&tﬁétﬁﬁn aaceraV (3 RiExpressishsAskniigrein is a
bi ol ogically active ypepti de of growth hornone rel easi ng hornone. [0065]
The term "enhanced vacci nati on response” as used herein conprises the
enhanced immunity to a specific disease by allowng a faster activation of
the i nmune system faster antibody formation, higher antibody titers,

enhancenent of a T-cell response and/ or enhancenent of a B-cell response.
3999379v. 1 108328/ 00266 -19 WD 2006/ 014737 PCT/t 1S2005/ 025747 1PY, ,L.e
e T o V [ A Y 1, .S [0066] The term

"functional blologlcal equi val ent" of GHRH as used hereln is a polypeptide
that has a distinct am no acid sequence froma wild type GHRH pol ypepti de
whi | e simul taneously having simlar or inproved biological activity when
conpared to the GHRH polypeptide. The functional biol ogical equival ent may
be naturally occurring or it may be nodified by an individual. A skilled
artisan recogni zes that the simlar or inproved biological activity as used
herein refers to facilitating and/or rel easing gromh hornone or other
pituitary hornmones. A skilled artisan recognizes that in sonme enbodinents

t he encoded functional biol ogical equivalent of GHRH is a pol ypeptide that
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has been engineered to contain a distinct am no acid sequence while
simul taneously having simlar or inproved biological activity when conpared
to the GHRH pol ypeptide. Methods known in the art to engineer such a

sequence i nclude site-directed nmutagenesis. [0067] The term "grow h hornone"
("GH') as WORUNEtAT n i.s, defined as a hornone that relfTESRGFEN h and

.....

acts as a Eheni cdl"~ I‘ﬁ'—!‘sﬁeri'gel" “t"®exert its action on a target cell. In a
speci fic enbodi ment, the growth hornone is rel eased by the action of growth

hor mone rBETAFLPOD monnerldwmnﬁfmnmmDrmmmmm rel easi ng
hor nrone" ("CGHRH') as used herein is defined as a hornone that facilitates

or stimul at es [pe80pas e ofillgbeWedtiOosgpARAL to M dkillal iRIGKe lagtSthat vadent ot her
pituitary hornpones, such _as prolactin. [0069] The term™ heterolﬂygous nucl ei ¢

aci d sequuhgutions and aodifigasiphs méy bganadgda the nyemsigr disgiored dereiln withpwi ng
d| fferin %%Héﬁ{)&rme %g ﬁ%d)ge'ﬂ ? re i EHBNt S- [0070] The term

"i nununot herapy” as use ers to any treatnment that pronotes or
enhances the body's i nmune systemto build protective antibodies that wll
reduce the syr{m.‘dﬂrs oFheaterne 2" cerl "aw'ogsdised bereingn éeespecifipationayas] Bparedne in a

subj ect_of @fe | HECEl Wi N dhd DAYy LESSE el il e Behycat  ons.

[ 0071] The erm m) rernis he cells from
a subj ectcoinpasdingtade ‘aardad'd'l bt tamImayuakal éneae osatjare noe |A|stusedjhereﬂ into the
cell. [0072& The term” N&dlfle onor-cells" as used herein refers to any
donor - cel?Pther ayFacRE ahEast3 SES‘PH@EWSE?dl ng nucl eic aci d sequence deli vered.
3999379v. 1 108328100266 -20 WD 2006/ 014737 PCT/ U52005/ 025747 |IM:8"" "11-

ULttt [0052) " Nihe teirh,“ah®log” as'us¥d hkreln includes b:@oifﬁlanﬂ'beG}H{}m rmol ecul ar
switch" as used herein refers to a nmol ecule that _is dellvered into a

subj ect tHathedqPrr RAHRRY OcCYERE cRIPEHS dreBrenl glefdREogyddy ay rﬁVt@ﬁlRH" nucl ei c
aci d expr C t e i sol ated
genetic c@ﬁgugﬁllc)i f5)ircé3(tﬂmr1|ﬁs(|Sr];:@2<iD hg?‘}gﬁzéta{m@:ogl #gffd ggqiﬁgNXﬁgg%ﬁggl e of
being tr m&GHMé(BEQWﬂ,éHfﬁHIéH;(SE@HP%m avestGHRHASEQIPED), bhickenddHRH

i ntercha he e ol ic acid
expr cssi ORECIDAR e oafid ;BRI ANGERI . Syrntag  au Sy
Irlnzleregﬂd(SEQdszs ehlg?miagte es?(l gﬁ)glmn( ' ugl?aagﬁgﬁgmi%gﬁlo%?e

u

oper at i ve@?&ﬁg%@ TISAQF 31 S{}‘?r%f%ngéqSB%aB\(l %W@l’HH‘bP‘ééﬁl de sequence of
interest is regulated by the pronoter. The term "DNA fragnent" as used

herein refers [0653p STHeStemn tbadilly Yatbptrorstds aREEHerbiAs BB RA WS fhe WidyhOUgh the
fragment may be generated by any standard nol ecul ar biol ogy means known in

the art, @Hné%ﬁﬁ”‘éﬁ%dh‘ﬁ@ﬁﬁl?o@)h\éelgm fragment or expression construct is

gener at eq by restriction digestion of a parent DNA nolecule. The terns
"expression Veessay. " THR}EAPSHINR LordifsE bddte’ (BUS) 28 XRELRFEA s defined as a

method to evaluate the overall nutrition and management of horses or any other farm

animal.

[0055] The term “cassette” as used herein is defined as one or more transgene

expression vectors.

[0056] The term ‘“cell-transfecting pulse” as used herein is defined as a
transmission of a force which results in transfection of a vector, such as a linear DNA
fragment, into a cell. In some embodiments, the force is from electricity, as in

electroporation, or the force is from vascular pressure.

[0057] The term “coding region” as used herein refers to any portion of the
DNA sequence that is transcribed into messenger RNA (mRNA) and then translated into a

sequence of amino acids characteristic of a specific polypeptide.
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pl asm d" can al so be used interchangeably. Al though the parent nol ecul e may
be any standard nol ecul ar bi ol ogy DNA reagent, in sonme enbodi nents the
parent DNA nolecule is a plasmd. [0075] The term "operatively |inked" as
used herein refers to elenents or structures in a nucleic acid sequence
that are | WRENOM Hperatiye., . qQELJty and not physical PEE&EIEHI2STe

el ement s or™gt fuct-Urds ~&ar é-capdbl'e of, or characterized by acconplishing a

desired operation. It is recognized by one of ordinary skill in the art that
it is not necerossyy Mhe temendeivenoT orstdelivéritigt Sasi wsed hersth dé defiddassequence
to be in a tandem oy . adjacent . order to bg.woﬁper ali; vely l.inked. [00761 The
t erm " pol YRRDYRTIPEORYCImE @ pptenal inta a TiSRE,p JyRIEEE A CFILe recipignt, BY B Phdabl e

pol ymer ofchdmighiubRmidlogiehld ptdaads, liestioh! fkigf @lecttsorafond s686fdR4tiod] ofd] uvant
for DNA transfer into cells with or without el ectroporation.” [0077] The term
" post - i nj éembipationshengak githes uades of witheus pressuic-t i me period fol | owi ng the

i ntroduction of a nucleic acid cassette that contains heterol ogous nucl eic

acid sequence g{}rg?ﬁi Ny Bgr%hré’nipil mgiasaiseoeﬁwemaise&fﬁnwgge g&ienks%ﬁht he

cells of the Ject an | ow ng expression of the encoded gene to occur
whi | e t he condifidriseds cbtdngc abstructive iulmonagy |disgrseg abrapimileart BY@E3 BOokel

108328/ 00266 -21 6/ 014737 PCT/ US2Q05/.025747, . 1f"u 4 Y. . .. "' .1"" 11 11
I ) L e e e i Ml

ref ers genahitid, Jand enltigle rdidoidess ir0the «Iduflp] ivdthdloofor axdits amd/lor hisfsatiztiogenet i c
material, usually of a_circular duplex of DNA that can replicate

i ndependePPfs2 BPnbioAtlasiiye YOME Pl asnmids, or fragments thereof, may be
used as vectors. Plasm ds are doubl e-stranded DNA nol ecul e that occur or are

derived from bpsyeer i a TRerd addHoy-butdciels Gded MRS A6TerE NS - ankIAPEN&' of the
m tochondria] and chloroplast DNA, yeast killer and other cases are

comonl y @rinal fwgdom gdrerein qulls heve been pimoeyed andrmgingained ip @ryéabda sie &FERY at i on”

as used h?y@ﬁ&d‘oftfrﬁé&ftéd@th@@ﬁ gq to allow a subject to have prol onged
exposure to a therapeutic rarige of a therapeutic protein by utilizing a

nucl ei ¢ aci d-expression construct in vivo. [00801 The term "pul se voltage
device," or "pll0sd] volThgderm ‘donetdels’ asasedkereingefersde dneglisithat havedices t o an

appar at us i e .of causi Qr _causes take.of nucleic. acid
nol ecul es r%rnn%dtaﬁ%&%&w’léedo@ aé’?la% ersé%%foé A %@eneo '°tf ﬁ%ﬁéugsufeoﬂé% ?’9@8&) fifl%l'se of
electricity to the cells. The cell nenbrane then destabilizes, formng

passageways or [(#62ks. Th€otame iteleotnedorafiou’ mssused Hetirs refgpsetoan emethdd ihaat ed t o
al | ow one t. el ect or adjust the desired voltage anplitude and the
durati on (’)‘}lﬁf%eelleﬁﬁfcspé’&se@g‘i crez'&%r.a“l‘ﬁ‘ig”%‘f‘ﬁséﬂ‘f/enﬁﬂ’g‘?f%ﬁte of a pul se voltage
device is the capability of the device to facilitate delivery of

conposi tions 0{0063] The terms “electrical pulse” and “electroporation” as used herein refer

to the administration of an electrical current to a tissue or cell for the purpose of taking up
a nucleic acid molecule into a cell. A skilled artisan recognizes that these terms are
associated with the terms “pulsed electric field” “pulsed current device” and “pulse
voltage device.” A skilled artisan recognizes that the amount and duration of the electrical
pulse is dependent on the tissue, size, and overall health of the recipient subject, and

furthermore knows how to determine such parameters empirically.

[0064] The term “encoded GHRH” as used herein is a biologically active

polypeptide of growth hormone releasing hormone.

[0065] The term “enhanced vaccination response” as used herein comprises the
enhanced immunity to a specific disease by allowing a faster activation of the immune
system, faster antibody formation, higher antibody titers, enhancement of a T-cell
response and/or enhancement of a B-cell response.
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the invention, particularly linear DNA fragnents, into the cells of the
organi sm 100811 The term "plasm d backbone" as used herein refers to a
sequence of DNA that typically contains a bacterial origin of replication,
and a bacterial antibiotic selection gene, which are necessary for the
speci fic yooManieBTonly the bacteria that are transf otGRESHINMSThe proper
pl asmi d. koW el ertt -3 high e e » p’l'!asm ds, called mni-circles, that |ack both
the antibiotic resistance gene and the ori gin of replication (Darquet et

al . 1997; [ﬁ g6jet  he Rm “ﬁﬂﬂgﬁ&al BRWRIdaPéquetaledt” of GHRE)as ubéharein iof i n

vitro anplified expression asm d DNA ( . non-viral ssi on syst ens)
avoi ds t Aeolypentide ﬁgﬁbﬁraﬂl@wcgﬁfﬂﬁo\?ﬂfiﬁquew&%?§WIW@%QH%FP(§WCB§€W essi on

System QAU Raf {}ﬁgﬁﬂlﬁ%ﬁﬁmﬁ% Arqrrr R BologicHgi Ry When o o the
'speci es- speci ene del i"very, m ni m zes the risks
of i rrrruﬁbﬁ&hpmypqpuge n’éhaﬁhytlca@bblologtcebbquahn‘wma)abe natenally eccuring %Is!bect of

the current . inv n is.that, the C o t n viral
nucl eot i H’éys@q{%&l&g ylﬁ‘i‘) vidpal. t‘é‘rﬂ? %'r gnrrlg lﬁe%’ Zegs@ [ ﬂ%r selﬁlﬁ&r g# ers to a
sequenceimfrold¥viblogical sbtivRg s u§d€l€hei‘d”nﬁilﬂa‘a’mt@tfadirtatﬁfg andgeneleasinggomtit er may

di rect the transcription of a prokaryotfjc, or eukar otrc ene A pronot er
may be " herngEe bte other npityitary n??"&ﬁsérﬁk‘t‘%n”ﬂ??“ 5%*7% t1%s 00266 - 22
V\O 2006/ gﬂ\ﬁ? erﬁgl{e]iﬁg&gﬁl fo?c%rBﬂZl brdleglczﬂ elivalent of GHRH is 4 pollpepticté thae | |
~~l. i qg. | W response to an

i nducr ng haggbesn cxrgrnerercdctoncqn@m a érstpncoramm awﬁysemeemeoﬂeh sipultgnsouslyyher eby

an i nducin t S t ronot er
may be r ‘811%1%18131 ?r Jtpr |ésbl11(§9é1:aée}éa?tf\yl&%6¢eﬁtcrgs {’}g@ i errggl@gsﬁ)n@# such t hat
it is OnMet}aﬂb ki@ i the am&ﬁdfngbieagub}heseqomeaxhihmelmte‘rldardctcxbniurageneagr onin a
specific tissue type or types. [0083] The term"quality of life" or "health

rel ated quali f ol of .a subject as, d her r.ef.er,s t hose
attributes vai%gg} byLrbﬁtt?rEhtgr &ﬂh"‘?‘ﬂb"r‘r iﬁﬁ as ?Sﬁgll}f o det{"ﬁgrars % esul tant
confort apghone!that RElhteYto LloMiteidaYts 4s0a WHenfidhl rrﬁbesen réto RRErE itk Qctivhi o A N
reasonabl e physical, emptional, and intellectual ,/function; and the degree to

whi ch t héaggetcell ailR atﬁﬁé‘f‘ﬁc SBibpdimpnt, heperpwihe hosaoae isyrefeasereby heractipr PEs wi t hi n
the fam | owthﬂorrnﬂa e YaLdn Eh%f-‘m and in the community. [0084) The term
"welfare ubj ect a usedn herein refers at a state of being or doing
wel |, perform ng tasks and activities at functional |evels; condition of

heal t h, happ[Wégls ahq teron{ ‘sropvth \hemmrgerehgmngme@@@w”t(;‘/‘GHmbwi Uppk term

"replica I r nces t hat

w1 eadeh BuRle Shonss A 1EURyE0 IPh R YALEL DAy MERETICS |1

t he art and innaxhechibsser dxitenk othyr pitulitaryrheengres,zach fsgirolabtin.r epl i cati on el enent

may include, but is not limted to a sel ectabl e marker gene pronoter, a

:;g??ggﬂ OEI ”Fdo@?l s tI'%é m ejh%‘t(éo{i‘ogous nuclelc " acid srelzguesnec"gu%g Cfed 6}1e(rje1ﬁe1 i rigin of
defined as a DNA sequence comprising differing regulatory and expression elements.

[0070] The term “immunotherapy” as used herein refers to any treatment that
promotes or enhances the body's immune system to build protective antibodies that will
reduce the symptoms of a medical condition, prevent the development in a subject of an

infectious condition and/or lessen the need for medications.

[0071] The term “modified cells” as used herein is defined as the cells from a

subject that have an additional nucleic acid sequence introduced into the cell.

[0072]  The term “modified-donor-cells” as used herein refers to any donor-

cells that have had a GHRH-encoding nucleic acid sequence delivered.
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[0086] The term "residual |inear plasm d backbone" as used herein conprises
any fragnent of the plasm d backbone that is left at the end of the process
rraki ng the nucleic acid expression plasmd linear. 100871 The term
"recipient- subj ect” as used herein refers to any species of the aninal

ki ngdom whS(IM AR €1 ed- danag; cel |'s can be introduced FrBHPZAOUBAYY - subj ect .
10088] The 't é’rfh"'f"‘édhl‘ #@t'of~ Prot'ef n" as used herein refers to any protein
that can be used to control the expression of a gene, and that is increasing
the rate of t[(mrB]cri Thé eimi ‘Mmolenfae esitch’as ased hetkic refers ag e miolecu@aB81s The term
"secret agggl as usegl he%i nrefers to an agfent that stinulates secretion.
For exanpPEiverrddnig AsHbIRtH AR an teaklpts yFgREoR ®nol ecul e that 3999379v. 1
108328/ 00266 -23 WD 2006/ 014737 PCT/ US2005/ 025747 11 x r ".. 1I"" 1L4. 11
' Lii 1, n111fg0n4) . PThe itéil nkicleic acid dipressiohlconsiructt dstibedttRteirt fufers & ease of
grovvth horrmne fromthe pitui tary when delivered |nto an _animal . G owh

hor none réll)éé)@ier&f Folsplated geaetis WCHC%P%%*‘SP@E é‘t‘&‘tﬂ)@%ng (fQTOQBPIAI'he terns

"subj ect" ed hergi.n f eg 2CLES ni mal
ehfanicf Ting AAnSHld NOTEe!chR PrdsfloR WeckR oS afth bd NRod

ki ngdom ments, it refers nore specifically to humans and
domest i catngercanigeablys hersind IflCﬂpcmﬁetembééngntsc&heswoldwgsnu@l@ ayid expressi¢re. g.

horses, etg, ?tIc%%[pﬁlé 1fl pﬁ{ggt? r%rﬂ%lte?té%usgcmenge Of intd? % a& § ) ntraﬂﬂ QAL others

known i n ffi use e’rel i 7 efrdiAl
col | ect i omegidn; Sheteirbthe pedrhéter, ditchuclestidedeqiictieé bflingsress,udndtthe13 emtanslatedindi ng
gnhi.zes that a, tissue tion of

them A skilled artisan r re
similarl y SERICATe PP eb’e‘[‘rﬁ@g’f"é‘ﬁ ip &0 sXpeRsiqnenf die ‘B‘I"leang%ﬁeﬂg%ﬁ? g?‘meﬁ?ﬁctl on.

For the s¢opguftedt Be tRy Sl%‘f'rfbtter' %8 NbrnP FDNAD GrafbBERT tds S HRSS réfels fefer to a
cell line, a suspension of cells, or a culture of cells. In a specific

embodi mensubstastialiy denble steanded BNy mpbp@l@eeﬁlthnugh the. frqgmeahm@]n &e sendded nent |
the t d. t th
e tiss ”§ 'Salﬁz '}gﬁldﬁd %&Qéul%r 31‘%%36 ;/réa%( v\ﬁ} i @E a&ts?lg sbfiE QEBLA n@srtﬁé ere

are four I Ssues I'n connec I ssues,
i ncl udi ng DN A diigmbmtne, expredsiom icbnstrageis gBinerath; bbleesmaﬁmedlgandn &f aqmene

tissue. nbod i nent, the net hods and osi,jiops are directed
o't 1 anst D TROIRMR o AD TS EaPESRIC RIPr | SEREYY CRBCE oPlrSErSHO" [ 0092]
The term pldRi@RaHlH w@é&nﬁtemﬁﬁxg@w RgihBigh HeHafdnf &foldtufe ﬁh_\,cb@%y‘i
sequences that will lead to an in vivo expression of an encoded gene

product . €fadaskmolegular biplogh ®Nyk reagent,ip sarmerrabodimenty iy parent DNécoelesuwie t hat
the thera &gl ement may include, but is not limted to a pronoter
sequence, a transgene, a poly A sequence, or a 3 or 5 UTR [0093] The
term"transfects” as used herein refers to introduction of a nucleic acid
into a eukaryof@0@Skcel [The |terns Goperativislydlimkedt o5 used hewsinl réfers rtotelemgitsant ti ssue
OF & YeaSknctures in a nucleic acid sequence that are linked by operative ability and not physical
location. The elements or structures are capable of, or characterized by accomplishing a
desired operation. It is recognized by one of ordinary skill in the art that it is not
necessary for elements or structures in a nucleic acid sequence to be in a tandem or

adjacent order to be operatively linked.

[0076] The term “poly-L-glutamate (“PLG”)” as used herein refers to a
biodegradable polymer of L-glutamic acid that is suitable for use as a vector or adjuvant

for DNA transfer into cells with or without electroporation.

[0077] 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 a 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.
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cell. [0094] The term "vector" as used herein refers to any vehicle that
delivers a nucleic acid into a cell or organism Exanples include plasmd
vectors, viral vectors, |iposones, or cationic lipids. The termalso refers
to a construction conprised of genetic nmaterial designed to direct
transf or maW@WOEi14z87t ar get ed cel | by delivering a nucl ePCT/HBIB5/028HEduence
into that oékl i -Auksset or- may contain nultiple genetic el ements positionally
and sequentially oriented with other necessary el enments such that an
i ncl uded nucl e]}ﬁﬂﬁlc' d Thd Y83 “PMsrdid 1 A IS DR Geferbgeiblall) A6/a0dvh e Bubtion
PCT/ US2005/ 025747 cassette can be transcribed and when necessa&épy

l'i nked.

transl at egomprised eoftexrachwmasemelegengtic mategel, ualallyoh ascitplar gpRlpwOf
e term (¥ Rheralioe Yn%%éé%{dént{f&e Rorh@ofhaPIAA! BRlhfls, bHenthll dbsy, 2! | of
ma ar 0o pro n a

the infor i"on necess uce a reconbinant proterrti

het er ol ogmuy tealskd af 089&Es. Phentids are Houblebtrandedk Bdre nodeulestbal dreurcomare ef ers t o
a nucl ei c agi sequence t hat es. not, contain a pronoter ne, and a 3'
poly A si _&ﬁ’_éYe%oﬁmrﬁ actgmie raaﬁz{aa‘*f@u“}“'ég‘?‘t&fﬁ°f%?&{s“€o AR ’Eﬁ%ﬁ‘f’gﬁfaﬁ@f‘%dl ng,

but not | icHiokdthsBDNR, {81sERiBE! dnid Gthef BR641Ar6 coriinbaly@ktladedRep and inverted
terminal repeats ("ITRs") or the binding site for the tRNA primer for

reverse transcription, or a nucleic acjid sequence conponent tsrh?ﬁt i nduces a
viral inmmunogef®@Pty Tbedsmacpivsmi mediated genp Supplgmentalionn @S PsAyFeRi on,
affects  speaif hethbd Pffbwas bivydct Yo Rive bicigiiRd SRfshre! 6 aRAAFRURE PangE BHE €S
transcri ptlagna gtlil%erﬁ%lnng or Y|5:os°e$ vggf e%é%r'iglﬁg teo tahe %j ect.g [ 0096] The
t er m " vas dhdrameulis protsin by wilizing'a mustesy asid-expsespioh senstrfictgr eysure froma | arge
volune of liquid to facilitate uptake of a vector into a cell. A skilled

artisan recogm t A nat i . . Bressure
pul se is depengﬁe@fﬁfon t éégfi@gggggh%%%ir%Yggng}o esreg%lttdgegyet%ﬁgﬁba{l%eg ar?eci pi ent
ani mal , anded har¢iheelatos @ kmappardoewhitds capableraficawsirguatcapsas aptake o€ neaigic ri cal | y.

[0097] The term "yaccine" sed herein refers to.an reparation of killed
i cr oor gatr SrorequlGaiotie il oL 6t Greim oo L it AR P @ ISR S

antigens, tgOREmOAt Bhe Rl GRASBrAE M destaliiligesO | forfiink Opithsgeil e Gl gort1at when
introduced into a subjects body produces imunity to a specific disease by

causi ng t Kkongentiopgdldeniesstt this dype s pribestedite allow apg fosslest aradingt the desirgdd/ or
creating T- / - n I ol oy i nst
i or oor ganrie el Bt a8 bf ESARRT Folen iR inintP bdifhes 802
par asi t e, pulsyeoltdgadavice Brthotdpebilitynffelet devics tafperhitate O8] oflebmpositonsif

i ter an O GEEHBREIA A Srige IR SRR s A0p ARy o WROIBRNBe for both
human and ani mal medicine. One specific enbodinent of the current invention
Is a [0081]  The term “plasmid backbone” as used herein refers to a sequence of

DNA that typically contains a bacterial origin of replication, and a bacterial antibiotic

selection gene, which are necessary for the specific growth of only the bacteria that are

transformed with the proper plasmid. However, there are plasmids, called mini-circles,

that lack both the antibiotic resistance gene and the origin of replication (Darquet et al.,

1997; Darquet et al., 1999; Soubrier et al., 1999). The use of in vitro amplified expression

plasmid DNA (i.e. non-viral expression systems) avoids the risks associated with viral

vectors. The non-viral expression systems products generally have low toxicity due to the

use of "species-specific” components for gene delivery, which minimizes the risks of

immunogenicity generally associated with viral vectors, One aspect of the current

invention is that the plasmid backbone does not contain viral nucleotide sequences.

[0082] The term “promoter” as used herein refers to a sequence of DNA that
directs the transcription of a gene. A promoter may direct the transcription of a

prokaryotic or eukaryotic gene. A promoter may be “inducible”, initiating transcription in
3999379v.1 108328/00266 -22-



met hod of enhancing the response to vaccination. The nethod conpri ses:
penetrating a mnuscle tissue in the subject with a plurality of needle

el ectrodes, wherein the plurality of needle electrodes are arranged in a
spaced relatlonshl delivering into the nmuscle tissue of the subject a
nucl ei ¢ aciV¥P.#X gghgp copst.ryct, that encodes a gromﬁhPﬁEWﬁﬂﬂgm¥Bbeasing-
3999379v. 1 M B83280B266 « 5-\DDO06/ 014737 PCT/ US2005/ 025747  hor mone
("GHRH"), such that an anmount of expressed GHRH is effective to enhance the

response ftrespanss pean iridncing agem at,i iorpnteast) aqqnqnhytiemgna;a be Etmstitutivell, whetdebe to t he

plurality of . needle elect e | ectrical eaII t he
nucl ei ¢ adl PIUEBE A8t aﬂeswﬁgetgpﬁge[mh{aée ?ﬂ&\? g go({rroé rggﬁsbe gl?e

range of @n Qﬁssﬁe-@pecﬁfc YRS RLFefoftdmanxier, 866 A it BQABL dcted invdrdnberibirhethe ned
concentration of -L-glutamate pol ypeptide is delivered into the nuscle
ti ssue of op¢fa 1§UB¥*‘<§‘&°dmﬂrﬁ€g1?‘h@ ripedific KSSH%WBCQ&WPE%Q on construct conprises a
sequence that encodes a pol ypeptide having an am no acid sequence that is at

| east 90% i depjogsp! t'I(He ki ‘?1{@519&9%@ h@’IBH“lQécal@EéﬂtQF aﬁlaht)T Bﬁllﬁf’ of gsutpstt subj ect

conprises a hunman, rum nant animal, a food aninmal, a horse, or a work

ani mal . ek lugsd: resein raﬁees toethgse atinbhicnvalned by paienimensdtheis pymesse incliding:

vacci natl e i iter,
nor e rapi re%ﬁé)lﬁa\é’te%alﬁm %zdn%‘grfl{%ec i(ghlfsgéé% ﬁ%wﬁ@ﬁeﬁ/‘ ;.r|e ab%eold&ggﬁ)llnrrll cal

out conme, @¢asenablenliysigal, @motibtreal,cand. infellévtual fmmbﬁ i mdemb cdégm nd svhidh thby s
invention enco vari ous nodes of delivering jnto the tissue of the

subj ect tﬁ@alﬁd@?ﬁg%ﬁté(ctPd’art&kﬁﬁee‘é’sYaJ}’r‘fd(?ﬁﬁ‘é‘f’?%\‘f’cthlgél.‘@.}a’%lh' & HetwIRRIA% i on

net hod, a aMi [rathe Y&hBRity.1 N conjunction with a carrier, by parenteral route,
or a conbl nation ther eof) [ 0099] A second preferred errbodl ment includes the
nucl ei c acid expression construct being delivered in a single dose, and the
singl e dose cof®8#ki ndhs termr Gyeligre” obasublet apuspe hisreigyrefrs Az state of heing
expressi on, GeRS AL e ﬁg k¥ aB%%cth‘t‘r‘ésealthu@&oHalelé f%%g%o? %‘?Wn?&lfhum s
del i vered |nto ati sue of “the subject conprising ol .g. nuscle
cel | s). [ vafydhess,rand corhfortl wepdeingj prospebtydi nent t he nucl ei c acid expression
construct used for transfection conprises a w porcine-GHRH plasm d

(SEQ D#26). O pegit e AN r J.ei

expr essi on con raﬁt ?fg t%m arrr%ylgé%{%rangltzee 1!ﬁboa\Lnu‘:slgd R@gﬁoﬁi’g@% @J,C?G%A 36

( SEQ D#28)s¢quanceb tHatill madmaibllcqmémb?ai)la(sxﬁmnm@@mﬁed hdét. Goelskillesin tle  pAV0224
( SEQ D#25) ;. av | as 24 ; chick RH I asm d,
PAV0241 (§}‘:‘®(g ﬂ&’%ﬁ lar Eigb’p%wrwgg g‘ gbf&%g%‘?@ bwzv)nc?"@aﬁ tpl asmi d,
PAV0238 ( ﬁﬁge@#@%elemllesﬁ gl'dﬁd?érda n%yQaﬂ’&nélﬁgtéjﬁ%a&taﬁw HRFkefSHRH

pl asm d, pAV0226 (SEQ D#34) 01 11 In a fourth specific embodi ment, the
nucl ei ¢ acFRF Q@ﬂ‘ﬁﬁné%,@p@)ﬁoaélﬁﬂfrmlpaﬂoﬂurt her conprises, a
transfection-facilitating polypeptide (e.g. a char_ged pol ypepti de, or

pol y- L- gl ut amayeghe) Af tigk (£l “riGial ndad GlaStid BlckbAs® ds Gt Bonmast 1 uct

into the tissues
any fragment of the plasmid backbone that is left at the end of the process making the

nucleic acid expression plasmid linear.

[0087] The term “recipient-subject” as used herein refers to any species of the

animal kingdom wherein modified-donor-cells can be introduced from a donor-subject.

[0088]  The term “regulator protein” as used herein refers to any protein that
can be used to control the expression of a gene, and that is increasing the rate of

transcription in response to an inducing agent.

[0089] The term “secretagogue” as used herein refers to an agent that

stimulates secretion. For example, a growth hormone secretagogue is any molecule that
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subj ect, expression of the encoded GHRH or functional biol ogical equival ent
thereof is initiated. The encoded GHRH conprises a biologically active

pol ypeptide; and the encoded functional biological equivalent of GHRH is a
pol ypept i FEOPYAOI4TEE been, engineered to contain a di stPCACS2HW G aci d
sequence wWhik & -5 vl 't atve el 5 & “havi ng simlar or inproved biologically
activity when conpared to the GHRH pol ypepti de. One enbodi ment of a

speci fi ¢ sginfidAedtheHBldagy of @rusith divathode Gbomgiheapituitgri waberdelivdred @ud ans of

formul a (SEQ D#14). The anipal, conprises a h n, a food animal, a work

ani mal ( eAngmal. Growvih hogpgpe r§ﬁaé%‘ﬂ)g, hcg%’a{le 5 %%W@E;gﬁ?‘,’ne&?“ﬁta%@e( e.g. dog, cat,
horse). [01021 The current invention also pertains to nethods useful for

i mprovi ng the [o@do] Ni CRle MACAIBRe@P on“Mahileas usliefeirefird tealy pudescdtal | enge.
The general method of this _invention conprises treat,i ngi a subject with

pl asmi d- nibelpaimebikigadeam. s Inpelereth ebodimentsHbrefare pEsspegifiptllyde hupians aidy  ng a

oi - des - _
nucl el c ?ﬂn%sﬁ&‘a'?é’deﬁ%r?l%g #g&{("ﬁytrdr_gzkﬁ gé%%tatfsﬁﬁnkfcﬁ% £2.): 2wk horses, etc.); food

hor none- easl ng- [ ona’l_ bi ol 0gi cal "equi val ent

t her eof i (ebws,&hickéns fiske lanslse higastcd; andstllothersdfnopingn thelsirtect . Speci fi c

enbodi nents of this invention are directed toward i nproving the vaccination
response in tr d ' Sy P ] ' . %HEP i on.
Plasm d inj ectllﬁgénﬁcaflﬂgér%fc%dtelp%? g%gglgrgﬁ g‘%% f'\()\(/jvla ?ﬁlﬂé{lﬁggg%em %@fs

vacci nat i @id. thé istergelpgd&gsubstandes suirvundmgpthemms i Arskdiedt drésaipHiRebgnizebitlakt agi cal

equi valent in the subject is sufficiept to inprove yaccination response.
Thus. i £ S s ereBieuion ol e cered B 17 B Borfamence ot EPufifiicn
out cone i fnétidaNi For 48 $doYe io_ffﬁfcq&f];@éént inbéntibf, Ak S@MPREEE BOA rlof réf@NC&It hi s

met hod by placing a plurality of electrodes in a selected tissue, then
del i ver i nkifienashereasien pHicadlepeies sulbyie ebpeallsy Jata specifipn smbadiment dhe fis¥e® i n an

area t haél?d.t%%grragﬁ%ﬁ %ivB.h?n %&ﬁ&le:n{b\é%h%cn? lt?ecttisrsf?éjﬁsmt Q%?an?ﬂ%uxj AJsiflled
cell-transtecting pulsée (e.g. electricdl) to the selFected tissue In an area
of the seidrtsdnertcogrnizsahaththere tiee fonndasic ctisadsdin thepbadysi di epithafumyc?) was

delivered. However, the cell-transfecti | se,,need. not be an. . electrical
pul se. 5 SATRFEN B RS AGHARE bdpanBorrsend FarPlash chIBIE s g T AIES be
utilized. tjsstR, chatar PBGfi@ bmBeHimeht] @6 imdtHiidS Ghd CtapoSitiohs &6 dire@éd @Qt=elsPsft | Cl e
bonbardnment are also used in specific enbodinments to deliver the nucleic

aci d expr brear BNACHIes musele tissecel oleptioR@a®@IRH  or bi ol ogi cal equi val ent into

the subject. The subject in this invention conprises an aninal (e.g. a
human, a pig, [@Oﬂgr Se’l‘heateﬁﬁwthe?afeﬁ’t"rtsﬁeméht"’ 84 used m@b!mgﬁsé h88Bic adiqggoat, a
dog, or a cat). 3999379v. 1 108328/ 00266 -27 WO 2006/ 014737 PCT/ US2005/ 025747
[0103] Ressantricerathat vl leasio a0 émuine expressiopyofias engoded gengguwerdich Que skilladt ur e and
in the art of molecular biology will recognize that the therapeutic element may include,
but is not limited to a promoter sequence, a transgene, a poly A sequence, or a 3’ or 5’

UTR.

[0093] The term “transfects” as used herein refers to introduction of a nucleic
acid into a eukaryotic cell. In some embodiments, the cell is not a plant tissue or a yeast

cell.

[0094] The term “vector” as used herein refers to any vehicle that delivers a
nucleic acid into a cell or organism. Examples include plasmid vectors, viral vectors,
liposomes, or cationic lipids. The term also refers to a construction comprised of genetic
material designed to direct transformation of a targeted cell by delivering a nucleic acid
sequence into that cell. A vector may contain multiple genetic elements positionally and

sequentially oriented with other necessary elements such that an included nucleic acid
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clinically, with beneficial effects, but generally, the doses are

supr a- physi ol ogi cal . Such elevated doses of reconbinant GH are associ ated
with deleterious side-effects, for exanple, up to 30% of the reconbi nant GH
treated subjects develop at a higher frequency insulin resistance (Gopinath
and Et her t\§8,200688037 copinath and Etherton, 1989b; Ver R&TE{S2080024#7 | 1997)
or accel erBtied bdhe“"é‘pi"pﬁys?'s gﬁ'owth and cI osure in pediatric pati ents

(Bl ethen and Rundle, 1996). In addition, nolecular heterogeneity of

ci rcul at i ¢ugsefttlcampe trhn&uﬁbédnmrwmmnebespdry crahslaedin the g:ranyﬁadctefhcnilshd'mrmst asi s

(Satozawa et al., 2000; Tsuhe et 1999;

Unwant ed @FIH%“t%FIFé’(PF@uV@XEWP ‘t%& f’éP(f?SS‘toHé’teétP’f erﬁfleil}%Fﬂ h“‘ot R aﬁrg ombi nant
exogenousthGdBhLhN Jf Qh@ §8foRARDN NRYBLS 18 prdthcand redafibirfbie protdi@ in At ur al

epi sodic pulses of GH In contradistinction, no side effects have been
reported egrologeussalhi nant GHRH t her api es. The normal levels of GHRH i n the
pituitary portal ~circulation range from about 150-to0-800 pg/ni, while
system ¢ cli rCLi\waﬂng YR %ﬁ'ﬁl Ofiral HACKDARE RN sl RerkiR fefer@ROUL ml(QQc Sf pg/ M.
Some patients acronegal y caused by extracranial tunors have |evel that
i s near| yseg0@ce ithassdaes it ghontaén g, progoten/ & geod, andnmdiopaicAi signalzarHn ( Thor ner

et al., ter stU|es u5|n inan t (1-5

years) u@#‘flﬁtf‘gr{g% td8° E§/mheul %nstsqﬁ%f\?e 'g%ﬁbogv%mﬁ éfr% %{sengg%otggéﬁ%ﬁic

cI assi cal gdrbinid ideghitibe Rep and invertabtemhiagigeseatsi(“TTRST) o*rghcgbmdmgmte:fomdmnt ration
in pediatric atients, the accel erated Bone e&% sal %owt‘lﬂ and

cI osur e o&“% PRPER r{)‘?"efsﬁéraE%ﬁ'P{“%ﬂ Or f BHGFIS RIS SPBITH “{ gt dpduges

2000) (Dugkyift 1f’i‘ﬁnuno MspdrRevith fkerted 19 ivo, [aQ&Qg]mt% Gibﬁsaﬂféétshunans

sheep or pigs showed th af contl nuous infusion with reconbi nant GHRH protein

restores $peeificity ped a@#lb(a@ft dyshe RpacHsUPToTOteES, Svsey |t1iﬁgSCGPIPH1a1 SEESERTs or

depl eting | et al., 1990). As this systemis capable of

a degreep??ég?s 811%) %‘wi s abolished in the GH therapies, GHRH

reconbi nant protein ther apy may be nore physiol ogi cal than GH t her apy.

However, due tj@094]e sTix terth&visclilaf pressofe p@HRHrdéfers o a(ppls{méqr.eeme (rmnea to three

ti mes per da intraveno cut an i nt anas r | o) 300- foI d
hi gher do%E3 %RJW?‘N tl}qélf*i%gacgﬁﬁteﬁg’é% irayV?CI‘:QfaW 8¢°° I fq e@g oner

al ., 1986fkognidty that &2 aﬁloﬁhtrﬁﬂlcﬁlrdtlbﬁbﬁw ,vagcam@mkmpuléa-lﬁzlde;wnaérﬁloﬁ the

adm nistration_ is not practical, Ap m d- medi at ed suppl enent at| on

appr oach, igsBtesizsy and gyerall M@%Bﬂﬁletrﬁ?l@eﬁ simak apd fugthsrnpgeknows howhio choi ce

of G—IRHf@gt Al ﬁpllcatlon is favored by the fact that the
gene, cDNA %né nat é ?1’5 r?l prrut ated nol ecul es have been characterized

for humans, pllg cattle and ot her species (Bohlen et al. 3999379v. 1
108328/ 00266 -BBITND 2Dluslenns Faimt R s beeio xsfersrto anygmeparation| ofdetled et al .

1982); thg foi %ngsrmsc?il/e afl@fha ?i r Es’?xf‘s &Po%ﬁitfahﬁ%eﬁ's"%x& a%ng&?s“co |ated. The

nmeasur enen erapeutic e 'S strai rwar Ghequ ocal
[ 01051 Amamtigensher other-type af abtegehic rqule&ulé trat g{hme inttrodneddeintd @ subjetms bdsd}e di rect

produces immunity to a specific disease by causing the activation of the immune system,

antibody formation, and/or creating of a T-cell and/or B-cell response. Generally vaccines
against microorganisms are directed toward at least part of a virus, bacteria, parasite,

mycoplasma, or other infectious agent.

[0098] Efficacy of vaccination or immunization for specific pathogens and the
clinical outcome after an infectious challenge are of extraordinary importance for both
human and animal medicine. One specific embodiment of the current invention is a
method of enhancing the response to vaccination. The method comprises: penetrating a
muscle tissue in the subject with a plurality of needle electrodes, wherein the plurality of
needle electrodes are arranged in a spaced relationship; delivering into the muscle tissue of

the subject a nucleic acid expression construct that encodes a growth-hormone-releasing-
3999379v.1 108328/00266 225-



injection of plasmd DNA into nuscle is sinple, inexpensive, and safe. The
inefficient DNA uptake into nuscle fibers after sinple direct injection had
led to relatively low expression levels (Prentice et al., 1994; Wlls et
al., 1997) In addition, the duration of the transgene expression has been
short (ol WP 2846/034737 .1990)., .. The, post successful previ oRCT/E2PGR{02AH7

appl i cati ods™Havebdéh“cotit'ied t o vacci nes (Danko and Wol ff, 1994; Tsur uni
et al., 1996). Recently, significant progress to enhance plasm d delivery
in vivo ahdrmahelf$GHREM), sych thateanhineonat pihexpresseddFIERH ib effedtive ¢f erdhaseedhet ed

protein was obtained using the. electrqgporatiqgn. technjqye., El ectroperation
has been GEBESGEP P %ﬁﬁi‘és‘g’icfﬂ’?tymt 8" F@ﬂg’PE@P é]’[7 pgk?lt{g the P@Falﬁ%jogcti on of
plasm d ( ksiselbitrodts, whéiPihe MREGEIPuRe Allowad the ndEIBit aci@rexp@ssisiedonytedcet t he
anti-tunor drug bl eomycin _to cutaneous and subcutaneous tunprs in humans

(Gehl et & traverspommusgle cgll eambgane, Agawge off-@-p (10% 8F A¥¢leiR KIsBPFIEDHeen

ext ensi vel i } . al_ ; t 2001:;
Vilquin etcx% . ,ad‘%lg%)d?hfr;%t ésdnﬁtgfrag a&é?&lgﬁ“_ glm%%%%d#aégﬁ?e gtdeglbér?d glggl) , and
dogs ( Fewdhd mesclatissue 20048 subgectjeind vtbe nudleic apiduxipressjem eonstriueit comprisesde f or a

vari ety of hornones, cytokines or enzynes. .Our .nrevi ous.studies el

growt h hoPFrSECe Bt nsodes arpeiyRsRtde vl e acHpEUeBr SRt B 4 RRRaR i ¢ 1

el ect r oporliddntied té theefedded IGHRI f BRQIMBSIEN The preferdt subjegt cpipridacdnindan, nduce
production and regul ated secretjon of proteins in a%e ani mal s and hunmans

|
( Dr aghi a- Akumigant gfimal,13deed ammaly|f Borage|qr tvorlf animphoYEyle thare @fe BI3BY at i on
al so has BeeOGX FNShReY H§Rfsd B VRLRRSH, 3 %ew UxBples PBInbrid?| ifiGEsed Bet tan
et al., 2000; Yin and Tang, "2001). It has been observed that the el ectrode
conf i -gur atspesificafuftibody titdnemeteerapid respaned dfteri ant miféptivho phallange, snlimprayedht

results hl, et al.. 1999:.. kl.avci.c al ... 1 . Preljlmnaryv.,.

experi mn%gﬁcﬂcﬁuicg{ngdo& %%‘E"??‘B%'\%& tﬁﬁrgorfgéﬁtéeﬁisﬂ%?ﬁcoggﬁ(@ﬁ%g%?o%@ggﬁ‘é%g ®ct rodes
gi ve consichidnipaby virduk ahodes f aldlicéridigeintoethe | tissue dhehie sukjeet thial nieRlid jiid

el ectrodes. 019}24 The ?bi [i tY of el ect rogor ation to enhance tg{ggﬁ, i d upt ake

into the CREIANAOTHIRCE (G RASISSERRPTHIOP mEBd AeifRL YEC s INROBIIPS Bve. In
addi tion, cphRs By GarchREATHIRL, 8Fla WbthBintloR tdredtp! YVi nyl pyrrolidone ("PVP") has
been observed t0 i ncrease gene transfectioh and consequently gene

expression to l[J(POQtO 10 fold in the skeletal nuscle of nice, rats and dogs

(Fewel | et al.[0098b1; Avseserd peaferzad embaglgpent ingludes fhe nHEeic\agiet $xREESSioN be

3999379v. | L = 4 by
Cheory. ~ PEERGIT] D anered h LN G MY B oEiak dize Sy el cF bl
el ect r oporad.0bh mg of medsic acitl expieysiday constamt! Generajlyt the nptleisrdcil &ifgssiamd

facilitating.the. tracel lular transport through the e pores, but

i o ¢ hr o isdehERE un dns oF BEPblest e FPIoBE R RE: BETE L ace
proteins @slidhe cells could conplex the negatively charged PLG linked to

pl asm d DNA t hrough protein-protein interactions. Wwen an electric field is

applied, the surface proteins reyers irection d tively internalize the
PP ﬂfloﬂ]c a t%rg spec? c emgocﬂment the nuci%ﬂ: ac?(f express}/on construct

used for transfection comprises a wt porcine-GHRH plasmid (SEQID#26). Other specific

embodiments utilize other nucleic acid expression constructs (e.g. an optimized bovine
GHRH plasmid, pAV0236 (SEQID#28); a TI-GHRH plasmid, pAV0239 (SEQID#30);
HV-GHRH plasmid, pAV0224 (SEQID#25); ovine GHRH plasmid, pAV0240
(SEQID#31); chicken GHRH plasmid, pAV0241 (SEQID#32); dog GHRH plasmid,
pAV0235 (SEQID#27); cat GHRH plasmid, pAV0238 (SEQID#29); horse GHRH
plasmid, pAV 0249 (SEQID#33), human GHRH plasmid, pAV0226 (SEQID#34).

[0101]  In a fourth specific embodiment, the nucleic acid expression construct
further comprises, a transfection-facilitating polypeptide (e.g. a charged polypeptide, or
poly-L-glutamate). After delivering the nucleic acid expression construct into the tissues
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DNA nol ecul es, process that substantially increases the transfection
efficiency. [01071 Al though not wanting to be bound by theory, the plasmd
suppl ement ati on approach to enhance the vacci nation response and to inprove
the clinical outcone of a subject after an infectious chall eng}e_ descri bed
herein of f BOQUMMMERT ages, Qver,  the limtations of direckRiYUIHISEETHhg

reconbi nant” ‘&H 't")r"""‘GHF%‘F"p’r"é’)’-t'"‘é'r"'n".‘““-"'l\ixpressi on of GHRH or novel biol ogical

equi val ents of GHRH can be directed by an expression plasmd controlled by
a synt het oft theusbjeet, Spxprassione of rthereheoded BHREsE Hmctidnab bidlogit#R-quivalebi ol ogi cal

equi val ent thereof, eligited hi and 1G--]. | evel,s in subjects that have
o Ehe neteB e g, The Btcofed PR EHhst ¢ hioloRealE abivenbire it iy,
i nt r anus cifleadncdddd SfahétdNal Biofbgical ¥dquivalé @FIGIREN St Polypepitié Ghigas Besti VO

el ectroporation is the preferred nethod of introducing the heterol ogous
nucl ei c aenginesied delcomjain acdigtinet #migo @pid seqienes while Hwulanspusly having figlat et hods

exi st andgs 'i'rﬂgﬂr?gﬁg%i&?@%\%]l }ﬁctﬂ'i@ggfﬁp cﬁﬁ%hﬂeﬁ ol fhet @Hﬁﬂ%&ﬁvegﬁd& One

el ectroporati i po m ne, Cl um phosphate, ex vi'vo 'transformation,
di rect i ngrabddiment of DEAEEifiesricoded, GHBHI arunationdl béalogical eqeivaputdhereafds of ed

transfection ] ojectile bonbardnent., ete.). For exa e i 4 may al so
be possi bko B%ﬁ{zﬁg@&‘gﬁleﬁémﬂﬂ&Pweseégﬁﬁlmageﬁﬁ)@ﬁc?{am?%aef wg{?é%?e%l (%'ﬁ'e GHRH or
functi onah plp| edvaBhep| getiui shdien), of dipsteat. ddigy cgthbyse).nto the cells of the
subject by first renoving the cells fromthe body of the subject or donor,
mai ntaining the cells in culture, then introducing the nucleic acid encoding

system by a V@10HtY Uhe cidnotiveftipnGlsoglesihs wpaethddsoneful fop dhpovmgitiee,

cal ci um phosphate, ex vivo, transfornation, direct injection .dextran,
soni cat i oﬁln}“‘oaéd’iuW@{ner‘gc"eB?tE?Pt i B8 Ctl?"rsaﬂ’é B %gh? f\‘ie&ldﬁ?tb?‘ggfﬁ‘se

bombar defyentfinCeomprididrdatifgth bibjéct wWith pRhcd-Hddiated g@ﬂéjédﬂﬁﬁ%enﬁﬁbﬂ.sThé“ o the
original subject or other host Subject (the ex vivo nmethod). The GHRH
sequence ovwthodsonpysasdielineringamnucdrie acifl eypressiat epnstauct et goeades agevdhat ed
vector an deli vered i Mal N k. ) eGL] Myl .avenously or
ntr a art ooy Cis RO R P R gl e B TS Y
W th cati ¢ssue, $uchiddsa @ustiepos ol subjerndSpbeificvenisdimerits afiubic liheentipn are

i ntravenoysly or subcutaneous. 3999379v. 1 108328/ 002&6 - 30 V&Z?OG[({)M?S?
PCT/ US2008F separd IRPEVIngAdl XReoiMatien JRsPREse, T Hepied eRerts: ¥ 8185814 he route

of i ntrodyehiaRd CHRE supfihertatitin, PREhidEhjeefion ¥ fréde@e b Be BOmitARtT i st rati on
can be directly to a target tissue or y targeted delivery to the target

ti ssue af therspesifie ¥agcinationq Fhessubsequent. in wWyopexprassion &f the GEHRHpebielgighvent i on

s i st 1 oent (HERE SBer B° pHREENTRL Wl YRRRRRo TR MM B o0 ot e
expr essi oinfeftiousachallemgedicturs anal tdteri datea thectlinieglumnaeens tsignificantbsingsowet. certain
IR (N AT T KT T T g
descri bedtigfaeVviien delivering nucleic acid expression construct to the selected tissue in an area

that interposes the plurality of electrodes, and applying a cell-transfecting pulse (e.g.

electrical) to the selected tissue in an area of the selected tissue where the nucleic acid

expression construct was delivered. However, the cell-transfecting pulse need not be an

electrical pulse, a different method, such as vascular pressure pulse can also be utilized.

Electroporation, direct injection, gene gun, or gold particle bombardment are also used in

specific embodiments to deliver the nucleic acid expression construct encoding the GHRH

or biological equivalent into the subject. The subject in this invention comprises an

animal (e.g. a human, a pig, a horse, a cow, a mouse, a rat, a monkey, a sheep, a goat, a

dog, or a cat).
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[ 01091 Muscle cells have the unique ability to take up DNA fromthe
extracel lul ar space after sinple injection of DNA particles as a sol ution,
suspension, or <colloid into the nmuscle. Expression of DNA by this nethod

can be sustaj for several nonths. DNA uptake in nus # j,s further
enhanced uty, ,"f}g&nﬁ%ﬂm i VO gg_eull-@g}p@-opor ation. [01101 Del ii\;/ééflygzg g@gjfﬁul at ed

Ml L rrf st (1P| Eneeid T ] L r .
DNA vectors "hvol Ves “Ificorpdrati’ng DNA i nto macronol ecul ar conpl exes t hat

undergo endocytosis by the target cell. Such conplexes may include |ipids,

proteins, car b8k at Escombinai&iH eeplaceraent chesanyps widedy ussd in pricyHvre and
4s T nes h \ : ze.
conpounds ch&?%lcyg %@eﬁ?féélﬁ. éfft"eétggf,mt c%ﬁp?rgw+§§ggeg Wﬁ%ﬂﬁ% tSﬁEb%g-‘éf%gﬁ (size

charge, sur aracteri stl 0 det er I oavai l ability
of the veetepsted dobdsnof hrecontbimiyt G hare asbceimtadt svithf deleteribwer sidé-affeatsy founct i on

as ligands that interact. wth specifli receptors, on the surface or interior
of the celFam ’H@rt°§p‘2°n%fﬁ¥w%re(5‘?m€‘ﬁ%mé}f Hﬁqt%\‘fﬁugﬁ’c{s&ﬁg‘%l%ﬁt alflgheé%ﬁ%eé’@yent ry
into the GRhlin rdsBlA8SEGIpinith AfUCERALRS PIBDa; @OSInAR WA Eihekten, tIbeoineiRus. [01111
Delivery can al so be through use of DNA transporters. DNA transporters

refer to ®blebcdPPR arhagcelsraing bonepspiphysist gowthy gad LlesurcaphBrdiaHe REFRHE t aken

u by epi I | t 0ar t | : - : capabl e
of non- oo and Ruhdle, M), Th ARTRGH, (b e T e Bl e AP

t hr ough t hevaiaiportantemplications intgrwthpneé hemerdstasis (atozamaet al, NG drsteekavih so

L aneEor o 008 PN, 06 OGRS 5F f fr b0,

ref er ence wigr felcombindnt dAbgerlus aFH ,prédeid. rafded baval NvelsCof1GH, dfiBabatishdstthed: " A
DNA Transporter System anogé\/bt hod of Use;" (2). W)%get al ., PCT/US93/ 02725,
entitled MAUNEPHOdR RS Clb 1acantradiviniann By Sige efiges have;hegyyrapgrted fogg - 1993;

(3) Woo etre@inbiddnSGHIA Mbraples. SThL/doranf 1eVChLIGHRG id the ?ﬂﬁﬂgﬂ’yt fdrtaPy St enms
3999379v. 1 108328/ 00266 -31 WD 2006/ 014737 PCT/ US2005/ 025747 and Met hods

of Use;" (cirpuld@iaskrangs fram, abow 550-P=R08rmg/mip while 3B8ierBBScirsnlating &aluesed the
Assenbl i ng, Pol ynucl eof i j st Can S .

PCT/ US93/ 8‘:?58%% Hgn [ {OI %LE’UPZQ?EG% enlbl s%e %F%ﬁ%g%tgoﬁ%ge& ?J\}lg?dybéyst ent,
filed Apr.exfracrdS83tumbesl have Asvel hieat iswichadyl 10D dhaks aerhigh e gl ¥@ snggmDISA
transporter system T transport system consi sts of parti.cl es

cont ai ni ndm%‘é%rlﬁ%ﬂtwélcg%ﬁ%%?r eérai_’ I%ﬂie SESATR FUGHA U788 CERAPRIE | y bound
to DNA  Expireltiemsids (28N i éHildRenlah@@Rierly RathansHa6OSdWARSS DRGEE bf the
receptors or other functional groups such as a protein conplexed with a

cationi c ¢glasugpl Gihsiderefienss, sechoahames iplastingggluceae Fansentighioe r.iapedidriesed are
sperm ne, ' ' | hil S50 | ol ' Lor .
pgl ylysi né’ﬁgﬁ{rt\%ntgfg%g#{ré@% EX@B%B*%LIOQ% ‘B’Fﬁg‘f‘dngﬁé‘grf E&Ito%fpﬁ ﬁg %Rﬁe\%g I{aé)r and to

a cel | surférgrel epgmhypis (Chayalid¢rivealt, 209®t(Dudedtial., BYANYiteae efal.siQ97).el emrents are
or gani ¢ conpounds which interact with the asialoglycoprotein receptor, the
folate receptor, the mannose-6-phosphate receptor, or the

(0104] Studies in humans, sheep or pigs showed that continuous infusion with

recombinant GHRH protein restores the normal GH pattern without desensitizing GHRH
receptors or depleting GH supplies (Dubreuil et al., 1990). As this system is capable of a
degree of feed-back which is abolished in the GH therapies, GHRH recombinant protein
therapy may be more physiological than GH therapy. However, due to the short half-life
of GHRH in vivo, frequent (one to three times per day) intravenous, subcutaneous or
intranasal (requiring 300-fold higher dose) administrations are necessary (Evans et al.,
1985; Thomer et al., 1986b). Thus, as a chronic therapy, recombinant GHRH protein
administration is not practical. A plasmid-mediated supplementation approach, however
could overcome this limitations to GHRH use. 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 humans, pig, cattle and other species (Bohlen et al.,
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cam tine receptor. A second element is capable of binding both to the DNA
vector and to a receptor on the nuclear nenbrane. The nuclear ligand is
capabl e of recognizing and transporting a transporter systemthrough a
nucl ear me exanpl e of such ligand is the nuc i-ng
sequence fﬁg%k-%ﬁ@ﬁ%ﬂggiymggppgﬁp-or hi stone. A third e%gﬁgﬁ%ﬁ$ggagapable of
bi nding to both the DNA vector and to el enents which i nduce epi somal |ysis.
Exanpl es include inactivated vjrus particles such as ade Lr.ys, peptides
rel at ed t0198?h@P1U@BE1aet\ﬁ~r [R82) @'@Nétqfrﬁ"‘h_,do%?n m_sws&%ﬁgﬁﬁﬁg{%@% bed in
t he Skoka iR@ahediThe nfedshreAQR Ve thelaBdutRlerA¥ABY Riskhiphifdriard@d wheqivdday ol ve
lipids. The lipids may formlipoSonmes which are hollow spherical vesicles
conposed of |ipids arranged in unilanellar, bilanellar, or nultilamellar
fashion and an [p{yser Nakmasl BRUSorSHAL Sechfiquénior 2RRé RendiBY &1 vivs; OthelRlirect
conpounds, such as DNA, ranging in size from0.05 to several mcrons in

di anet er . injeptichsofnplgsnnid RPNAfinto Mmpsdioist simpleningypensipe swdesafe. The dnaffidientxanpl es

i ncl ude t e of. cal i onj i.Pi =D C 4Ny ich

i nt eract vrpﬁ ﬁU%Walﬁg) %Iu?ﬂé %tbhlles Arrfg?r’rt%rﬂggeé%g tlﬁfeégtt?oélr ge %821"{1‘%% EClWI tate
entry of DiNpressibmolevéie(Rredtice ef 811 1294;CEells atlel.,i 1987y It adulitidrs thelmrgpion bbtheed by
transplantin enetical | engi neered cells r .exanple, i ture nuscle
cells cal Itéa@g#f)ﬁf‘%fgiséo ngrg &%{&BHP o 9/9@3neﬁ’ei rr(?% SPW{S%S"EV@:‘)% bers.
Myobl ast gginghal splitations BaweareR dortfhe@ XPURGiRes GRARS 20K WolEOBRAST ARdhibet- 32 WO
2006/ 014737 PCT/ US2005/ 025747 reconbi nant. human growth hornone can secrete
the growt Felhodi986heRecsrtly t Agnifipangeirogressyog gehaneg, Plastid delivery g vine dor at ed
gene can ' ' 8f 3 s¥Ptd Srotein' Q44 SHaiU@RliAS th
vont ual 1y orAF G AR P ploghal Relt B # il rojeir A HAMEALS | 1e
cell is i neestnoperatiedtechniqueaElentioporation bas besnwsed vety suscessfully usttransfeesr at ed

but nurtured, ohl ast.s.can .easi |. e _obt ai . t akin tissue from
an indivi dua rc%oaq’{%é%%cnﬁ é’sff ?ﬁmﬁ% iué:flsegt %D%@ﬁzébn%ﬁ s%?air%gt %?%k) ﬁeor ©

genet i cal | deliesrghe agti-agna &lrb G bleamyciflts outicoednand yubputhnddas kurwrk n huthargausi ng

danmage to atient’ scle, Simlarly,  keratinocytes may be used to
del i very g@%@sgtaﬁp 194 B er ¢t 'gég%g]r#ﬁ‘?t"é’%%‘@“ﬂ‘é?lé? i Rer EXtengikely Herdganer at ed
by cul ti vahiceRL&bordesErHl! 20020P2Yas el B, 2001 L VIiQin ¢4, DO D! ARAITRFAIAS! al,,
stratified sheets and when grafted to hunmans, generate ‘epiderm s which

cont i nues 20491; Yesui ehvald., 2001 andodogp i(eveplizat ialy2Q0 bio drdingr thetapentic pares that

kerati nocy. a i call o] d | | u r fecting

t he kerat iérlllg(?:(i/et gog é?/qvl%l'lflﬁtt)f %Z hé’é‘ﬁ?‘%%’r !Pg eﬁ‘%e%r}tl\%ﬁrz. eéklrkt)%oh%ﬂfo Se?adieﬁggl?/l es are
separ at ed growth thoenarier ¢elbaingohobyorich ¢GHR3H nehviwed e (Hat aplesmidi eetipyg whthe

epi derm s f%cgrm t he der m'lstﬁghu n _keratinocytes secrete é}@t o cjrculation the
protei n proTRTORYYAIgE F3latile ARG, ERPIESERLS @ RFAUYSING GpiTORehy th dndpee PEdugtiqnandy ect or s.
For exanplm@gul@Bd secretion of proteins in large animals and humans (Draghia-Akli et al., 1999,

Draghia-AKkli et al., 2002c). Electroporation also has been extensively used in rodents and
other small animals (Bettan et al., 2000; Yin and Tang, 2001). It has been observed that
the electrode configuration affects the electric field distribution, and subsequent results
(Gehl et al., 1999; Miklavcic et al., 1998). Preliminary experiments indicated that for a
large animal or humans, needle electrodes give consistently better reproducible results

than external caliper electrodes.

[0106] The ability of electroporation to enhance plasmid uptake into the
skeletal muscle has been well documented, as described above. In addition, plasmid
formulated with PLG or polyvinylpyrrolidone (“PVP”) has been observed to increase gene
transfection and consequently gene expression to up to 10 fold in the skeletal muscle of

mice, rats and dogs (Fewell et al., 2001; Mumper et al., 1998). Although not wanting to be
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adenoviral vector may be constructed by replacing the El and E3 regions of
the virus genonme with the vector elenents described in this invention

i ncluding pronoter, 5 UTR 3" UTR and nucleic acid cassette and introducing
this recombi pant genone into 293 cells which wll pack e into an
i nf ecti ous vﬂ §’°E .,,gl €. ,,M r..u§ ..... fromthis cell may ?ﬁﬂ%g‘{@g%? o i nfect
tissue ex vivo 'of "l"ﬁ“"&?r"(/t) 6" 1 ntfoduce the vect or |nto tlssues | eading to
expression of the gene in the nucleic acid cassette. VECTORS [0117] The
term "vecthyound by hesty,t BLGefwH ingreasec sher itrapsfertionept theimlasmid edusing thet o

which a nu yence tgd oduet ea cell
wher ei n, eq&%joﬁrerggéanng%g%r?bﬁ@s?rﬁ?%}(ﬁ%ﬂl@% Iﬁ)lglg{uddIB Nﬁ %gl%ﬁgagﬂg sequence
can be natinutscellolat thaspsit thadughalie membxaammres be&ﬂg:ethmngh%naﬁwcfmwbammt hat it
is foreign,to the cel] Intl?qr‘é@ ch.the vector uced. or that

i nt
the sequentd SFANPIGRIFIHYENS SULTac RFRtemsiof tlfelﬁ?llﬁ 8‘?‘11E g‘ﬂﬁl& r 8‘3 neEAVEY; on

W thin thehgsh Beh ke 6 flastfd ODNA Whiugh proRinSRaeRN Gftera&iok. dWh@ﬁldny hot
found. Vectors include plasmds, cosm ds, viruses (bacteriophage, aninal

viruses, adertsi field is amdied the surface pudEnoyese duectiomapd el vshuintpmalize the
PCT/ USZOO%R%SIZ&ZcuIe?A@H&EE%S db%ﬁﬁ@{llg%bﬁbafsésatggﬁ'ﬂs ctlaﬁ]gféi%fe%)t | ci al

chr onosones I'n a erre odi nent the
vector contains substantially no viral sequences. One of skill in the art

woul d ‘be wel| %qﬁpedAftﬂo EANGbY UshniheV 61 B bARUGMY Shaltgarde ! i nant

techni ques. [01 The ter expressi on vector” reférs to any type of

genet i ¢ cosupplementatioroapprdash togerhamedhevacciaetioh respdnsepniddo impriakAthezpniodle of
belngtransrlbe cu ntra slated into a
o ot o n. - pE ARt asubieBl s B Fetions YA BBl RlfinalBR RS, o o
transl at edmeflmﬁntaﬁbﬁsmf Qiredtly injectify estombinant GH @'nG[-H&EIpEcﬂelﬂDEﬁ;ﬁersﬁﬁl ofor

ri bozymes. I essi on vectQrs can contain a l}arlet ‘control sequences,

whi ch ref@H el dilogieal guxalenth ek GHRE G afiyefft%ﬂbx HeeXpressier Plasidon and

possi bly transhal b?”a Q?nthé‘%{} ARSCIEspe¢RIcY plobfdk@d  ERpHREhrS 88 USAE GHIH or
particul ar host ce n ditionto control sequences that govern

transcri ptblghgmldequvalegt tiltelregfnehwteéthcghsGHrmd d&Pridewisoin subjeetstkat fraye hadont ai n

nucl ei ¢ ac uences th e her .fu scri bed
e C PR Aot el R ot SR il B ef Py Wil e B B G0 7L P
froma pI gt zd w;e»oéléutropmnaonAﬁhmigatzﬁdzvbcvlectrspor‘aﬁbrt 1rsahk5fne£‘drred sl 9fot i ¢

cell, partjcularly a m lian cell ener al vec ors .containi ng
replicon affodtste be hgtégﬂrf&?eégu%ﬁwda?r@o ag sysigm "FtPéﬁﬁ %E fdhe suhigeht i bl e

with the hogér GRiodRr&idSE isholi® REkhb W By tah E:'Q&?eskhféat i e (&gtor
ordinarily carries a replication site, as wvell as mar ki ng sequences  whi ch

are capabl dectigporgtionyiligh otapinenealsipinphesphatet ¢xotiva transfoamations disett dedtion, | n a

non-limti DEARX ﬁESRlaﬁ, slgnlcgt%n loading, receptor mediated transfection, microprojectile
bombardment, etc.). For example, it may also be possible to introduce the nucleic acid
sequence that encodes the GHRH or functional biological equivalent thereof directly into
the cells of the subject by first removing the cells from the body of the subject or donor,
maintaining the cells in culture, then introducing the nucleic acid encoding system by a
variety of methods (e.g. electroporation, lipofectamine, calcium phosphate, ex vivo
transformation, direct injection, DEAE dextran, sonication loading, receptor mediated
transfection, microprojectile bombardment, etc.), and finally reintroducing the modified
cells into the original subject or other host subject (the ex vivo method). The GHRH
sequence can be cloned into an adenovirus vector or an adeno-associated vector and
delivered by simple intramuscular injection, or intravenously or intra-arterially. Plasmid
DNA carrying the GHRH sequence can be complexed with cationic lipids or liposomes

and delivered intramuscularly, intravenously or subcutaneous.

3999379v.1 108328/00266 =30-



is often transformed using derivatives of pBR322 or pUC, a plasm d derived
froman E. coli species. pBR322 contains genes for anpicillin and
tetracycline resistance and thus provides easy neans for identifying
transforne | ] s, her plasm ds contain genes for ka i I..geonycin,
or have a %%;‘EE"&%@%{‘H%; hC .Sel-ecti.Qn mechani sm The pBR pP g%g%)?S/&S?4qot her

m crobi al Pl dshi‘'d"of “biags ot al so contain, or be nodified to contain,
for exanple, pronoters which can be used by the mnicrobial organismfor
expressi on of {[@198] owAdrivistsatien. asfused ihereindrefars tosthe rewle ofrintzedsctiomel any
plasmd in_the art. mpdi £ fOof . ] . esent
i nvent i on. S c?iracsmtpl)'lee({g|g %’P@%e%%gth% tr’r(gcrg't ,A dp@%ﬁ‘tg@&m&??%ﬁ%@%@ %tt(t)lrgﬁﬁggd for

t he t her apgubigeted@plivetttd Shestatget sysut el syatemic pdmihistmdoarid pagiukr, thananyci n
resi stance gene. 3999379y.1 1 3328/ 00266 -34 WD 2006/ 014737 .

PCT/ US200 BFBH ARYNIIon (8 B YSAY ARFIPERTEYIDE HifiscPatem FesPas i arsobiset B i con

and cont r QUmHftArAE0E 85 thel Vadior & Be BRAPH! blaketovdstaBlishiey Euntblled exppakigalEsm can
be used as transform ng vectors in ~connection with these hosts. For

exanpl e, tehe sperafite nhcleib creidGEagpRace 1Withiy tiseuegtat|destain leyels thakiang ueftleBbi nant
! o B et SR ichd Th BRRerBl MeAfEfor ainleralE Br Albior ah

vect ors ( luseofyferredlatédns for deB8&ry areatescripeEabovect ors, for use in generating
gl ut at hi one S-transferase soluble fusion proteins for later purification

and separation or cleavage. OQther suitable fusion proteins are those with
| i -gal act osi da§@,09Lbi dvusclen cellsntiavehehel kigue [abili2R]to Bake aipi BINAdsemctbe| s, for

exanple, E. coli, conprisin he. expr essi,Qn___vect or re grown i.n any of
munber *of HERIRESHERPAE PapldRsiLe DA S & 4 bl e ¥
reconbi nablifit Gateithe msdl€ Exprddsive of DN BRYhiOMethod ek be sastained ol s&Rral
understood by those of skill in the art, contacting a host cell with an

. ) by t a
agent spedpqrths. VA gptakgingnusslesglls is furthep eppancediptiliziag iy viyeslestiaporafiennedi a or
by switching incubation to a higher tenperature. After culturing the
bacteria for a further_ period, generally of between 2 and 24 h.  the cells

are col | ected BY118knt Delivertof Sormpieied RN vectass yRlyse McaPPrAiag DA inio
PROMOTERS AANE Y N‘P’%Bﬁgfe%szt:ﬁ;t hdBreBTRESEy s’ By ﬁ?%ﬁé?'ceﬁ.egu@r{‘%ﬁl%}% is a

region of a nucleic aci sequence at which initiatton and rate of
transcri ptmayninolude ligislseprotentiu carbelrydratesn syrndhdtigdorganic compoundsit efi inorgamet i c

el ement s at._whi [V..Drotein | ecul i.n S as RNA
pol ymer as Z“‘é‘ﬁ%‘m? 'hggeqt% ir‘%%@%%ﬁt‘g{ P%Ehef go aﬁ(;lgxsrfg %ﬁi Wn]i%? itgaée‘{? regiszﬁ’e0|aP$eC
t ranscri ptsudiceaharactetistics, cdaipdsiten)uieteeine Tiechipdvatisakty of piey dctov @lithin the

positioned,” "gQperatively |ljnked,” "under, control"_ and "under )
transcript oshafg&ero_ wsms_qf}é%%qrwalaﬂa? HBt @ higgmisrrh%f Btk &tithy PRELF onal
l'ocati on aadhRks &1 theHrdick @ irtétior 8F eicBil DfheRcRMEAS bF tHRTbANIARH TSR O

control transcriptional .
to enhance entry into the cell, release from the endosome, and entry into the nucleus.

[0111] Delivery can also be through use of DNA transporters. DNA
transporters refer to molecules that bind to DNA vectors and are capable of being taken up
by epidermal cells. DNA transporters contain a molecular complex capable of non-
covalently binding to DNA and efficiently transporting the DNA through the cell
membrane. It is preferable that the transporter also transport the DNA through the nuclear
membrane. See, e.g., the following applications all of which (including drawings) are
hereby incorporated by reference herein: (1) Woo et al., U.S. Patent No. 6,150,168
entitled: "A DNA Transporter System and Method of Use;" (2) Woo et al,
PCT/US93/02723, entitled "A DNA Transporter System and method of Use", filed Mar.
19, 1993; (3) Woo et al., U.S. Patent No. 6,177,554 "Nucleic Acid Transporter Systems
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initiation and/or expression of that sequence. [01241 A pronoter generally
conpri ses a sequence that functions to position the start site for RNA
synt hesis. The best known exanple of this is the TATA box, but in sone
pronot ers }é‘in TATA box, such as, for exanple, the r the
manmal i an t&‘gtf -g-ﬂgj‘ﬁ;ﬁ@qﬁyrnu.-_f.:;,l:;l;qm.ni_--gyI transferase gene ange?@gﬂ) %5?%2%4? er for
the Sv40 3999379V, "1108328/'00266" - - 35 WO 2006/ 014737 PCT/ US2005/ 025747

| at e genes, a discrete elenent overlying the start site itself helps to fix

the placed Mptheds af iUne:" Mdbaakangd| 2/pr Bfothatent | NorenP S seyantitied 13-
frequency A&g%@%gsgawcle%aé Delifiry ISFhtef: mﬁngg@bkirﬂ %b,eﬁﬁmfs%)o@@@é,w in

the region p” upstream o start si t hough a nunber of
pronot er s ehttlel "SersséroblingtRolynuoleatide DalivertyiSystam" diledrdpr. &, 193wnst r eam of t he
start site as well. To bring a coding sequence "under the control of' a

pronoter, one positions the 5 end of the transcription initiation site of
the transcriptil@®id] rAswthengndthainef ddivenysinvadeesta PNA iramsport@ systein. {lhe chosen

pronot er. " upstreanm ronoter stipyl ates transcription of e and
pr onot es @E&egfﬁg‘#e& Syts}'fgp SRBYE Pf ?ﬂ{ﬂaes[ Gié%lfmﬁhgevsefoa c?l%néergsetd\t'/\agear{pgﬁormt er
el enent s findgereihily andndn-@valkhy b&imdith BINA. PEssiOd@hert GomsistOof 4 Kgand elseer ved
when elements are inverted or noved relative to one another. _ In thtg

tinidi ne KPGPgBIEeS 1PRYUIpFesspiOBY or athes fushenah grayes fiel 3s praoipineompleXfibMie can be

i ncreased 4 gupflicOproapahdt MRACYE DAL ViR UbMEatioRls SRREH Ry kEeRKAdiAY ON the
pronoter, It appears that individual elenents can functioh either

cooper at i \spéryning; sparaiénsedediaativey, higoneg cationist reptidesrandfor pelybisineonsr dementr nay or
TRy not. bq, Yaehleidt pORM G PR WA Blar afBANGH suria Vb SIS 1t D

ci s-acting regulatory gquence involved In the transcriptional activation
of a nucl aell. aExanplesjwfnsueh {d1&iéfsl afe prganiot esmpomyidd evidete imedactr alithythe

associated wyth a nucleic acid equence, ~as may be obtained by isol ating
The 5" " norslalabrBliermE iR Ed Lt LA MBI e hRe and) or

exon. SuchamitifcGeRbRr. ARCHR diGhéH iSdpitle 85bindRE BERNS e DNA Sebtbt a1dity, an
enhancer may be one naturally associated with a nucleic acid sequence,

| ocat ed ei& iseeptarcinthe muglspromemprene. e Ahe opcledidisand ipucapelle ofrecogpizing\aafly
certain a ] i it on t } .el6 acid
ceqmont ariiaropa s tblshorr Sysh e OBk h AR AR, IPoRRIIOS UFhELE, 2

pr onot er, isdheaoclesftangstirtgrsequancofromedV40Hage Tantigdn orihistonel |A/third sleaiecatied With a
nucl ei ¢ acid.sequence in its ral  envjronnent. r.econbi nant, synthetic
o het or ol GRS TaR bt both i BNA st 1 Qe R dtdiRp PRy S Soct at ed
with a nuah@implesdCinblude anRAcRed Rirhd partidledsath QB VAdeRSVIRB! pepbided) rélharedmber s or
enhancers may incJude pronoters or enhancers of other genes, and pronoters

or enhancepBuenza yirys; kemagglytinian gr GearlAipeptide dgscrihed fim theotkoka patentigigdyot i ¢
cell, and Bheoters or

[0113] Administration may also involve lipids. The lipids may form liposomes
which are hollow spherical vesicles composed of lipids arranged in unilamellar,
bilamellar, or multilamellar fashion and an internal aqueous space for entrapping water
soluble compounds, such as DNA, ranging in size from 0.05 to several microns in
diameter. Lipids may be useful without forming liposomes. Specific examples include the
use of cationic lipids and complexes containing DOPE which interact with DNA and with

the membrane of the target cell to facilitate entry of DNA into the cell.

[0114) Gene delivery can also be performed by transplanting genetically
engineered cells. For example, immature muscle cells called myoblasts may be used to

carry genes into the muscle fibers. Myoblast genetically engineered to express
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enhancers not "naturally occurring,” i.e., containing different el enents of
different transcriptional regulatory regions, and/or nutations that alter
expression. For exanple, 3999379v.] 108328/ 00266 -36 WD 2006/ 014737

PCT/ USZOOSW%M?W .promoters that are nost commonly Usﬁﬁnhé‘zoﬁs‘?&gﬁpi nant DNA
constructi Qn ¢ RCl Ude vf fe -~k Sk getanase (penicillinase), lactose and

I
[ L T (e

tryptophan'Yﬁ?p) pronoter systens. In addition to producing nucleic acid
sequences of pronpters and enhancers synthetically, sequence nay .be

o oduced USTHIDITEE BB R GRE PORTGTG Sh POt Eael TeRBone i P g

t echnol 0gyblood. §&crétidnog tRGhebiorhted g@n&r&e@m Sustaitiel Iavérgﬁrieamp@ls;mmns. di scl osed
herein (see U S. Patent Nos. 4,683,202 and 5, 928, 906, each i ncorporated

herein by reference). Furthernore, it is contenplated the control sequences

that direct traggs|i piMpsblandérhtualy dffesintiateaind fasKltocadamgWhiidlentissod- nucl ear
organel l es such as mitochondri chl oropl.asts, and the like, . can be

enpl oyed dEecqise|the Fe‘liszjncamomt%i injo apiexigting sERCtitE Hris ot Jug telspatadyby
t i i ; i t he DNA
pr onot er | 2{%%6'0 ggggfeaﬁg recfm rggﬁﬁp ﬁ &gﬁh&d{ﬁ& YakfHe' RiGitcte tib\ie G20 GR 3hdEaRh the

segnent pe, tissue,” organ, or organi smchosen for
expr essi orwhorhede ptismideiniediated supplementativh and| he (genetically ghgigserefepdisadahy know

the use of ,pronpters nhancers,, and. cell type .conbi.nations,faqr_..protein
expr essi orﬁlSDOTﬁeee 5%‘ft(eatf‘a§€e‘w§1 SUt G4SN %aénaégﬁgttﬁ? L?f’i_“%}’g,s Ipflsscé%cé}{l?f)lgr fic,

i nduci bl e, kepdliloSftesUn®f be uskaderdelibery aRpesoprtisaies. Lapelintinbas of kefitin@yteshi gh

| evel expression of the introduced DNA s_egrregl%, agch as is advanéa eous in
the | ar ge-S8B CcSPEBHRICPY GHItiyption gt gntsmall oPH: othsi FHMERS 1998y DS BEPREE S The

promoter ByiR& BRERT SHOFRLS g MY MURARY SgenbB:2&lideiit WhRAA dntn@E Yo
pronot er/ enhancer conbination (as per, for exanple, the Eukaryotic Pronoter

Dat a Base iEPBBe i thistotypiowquality. ioxér- iapy cyeays. cbhel erativasylss ysegenetiallilr i ve
expr essi on, 3 A I ] |0 ; .S, anot her
possi bl e 26 %%{g?rﬁ@&\%hﬁe E’uﬁ‘ggr{%%?f (t:r§lcli:§g‘f"‘1?ﬁséé ?%nﬂz%gﬁggﬁéo%ﬁﬁ @pel i{abg ﬁbﬁaﬁwglﬁt?%ri ption
from cer t aAlthoublakertihédyteer @esegiraed froinhtheagieniapon i ethd dasemicnalmepbranger ase i s
provi ded, gither as part of the delivery conplex or as .an addjtional
genetic e>5§Y‘Q§‘§itPFneRf AELE 8‘3‘.&? sy, h\*ﬁ'ﬂﬁ&rangwsfe?rf”@t‘mﬁdﬁ@? fien g

exanmpl es Qfro@|n§&ducsd. pronoters that may be enployed, in the context of the
present invention, to regulate the expression of a RNA Table 2 provides
non-limting exanples of inducible elements, which are regions of a nucleic

aci d sequence t[oﬂt%carome};cﬁlhy&lsadnmvé BRPBBSHT Vifll FeQORCFbi ExafifpldNahus.
3999379v. 1 108328/ 00266 -37 WO 2006/ 014737 PCT/ US2005/ 025747 TABLE 1

Pronot er A46nQyiraEMestarcery beconstueted byrapladng e BY apd ERcresioan e the virus

genome with the vector elements described in this invention including promoter, SUTR,
3'UTR and nucleic acid cassette and introducing this recombinant genome into 293 cells
which will package this gene into an infectious virus particle. Virus from this cell may
then be used to infect tissue ex vivo or in vivo to introduce the vector into tissues leading to

expression of the gene in the nucleic acid cassette.

VECTORS

[0117] The term “vector” is used to refer to a carrier nucleic acid molecule into
which a nucleic acid sequence can be inserted for introduction into a cell wherein, in some
embodiments, it can be replicated. A nucleic acid sequence can be native to the animal, or
it can be “exogenous,” which means that it is foreign to the cell into which the vector is
being introduced or that the sequence is homologous to a sequence in the cell but in a
position within the host cell nucleic acid in which the sequence is ordinarily not found.

Vectors include plasmids, cosmids, viruses (bacteriophage, animal viruses, and plant
3999379v.1 108328/00266 -33-



Actin (Kawanmoto et al., 1988; Kawanoto et al., 1989) Miscle Creatine Kinase
(MCK) (Horlick and Benfield, 1989; Jaynes et al., 1988) Metall othionein
(MTI1) (lInouye et al., 1994; Narumet al., 2001; Skroch et al., 1993)

Al bum n (Pi t | ., 1987; Tronche et al., 1989) -dohi e et
al ., 1990; ﬁé%ﬁ?g/l()%%ﬁ(bstuant mie» 1987) Insulin German Pg?}lgﬁ&zfé%ggg

" Yo o Bl B anl gl .x;i;" U .
Ohl sson et ‘al*",' "16871)" Rat "G owt h* Hor mone (Larsen et al., 1986) Troponin I

(TN (Lin et al., 1991; Yutzey and Koni eczny, 1992) Platelet-Derived G owth
Fact or ( PeiEyset lingar DNAgfgagm Arhfigelchiaragsomps (ergo priyCeo i Alrtle 2lpugh .| 1990;
Klamut et ina% preferred SmbodfiEht FhVedidtoftis QabRdrtiafty nd!viral ifienceR0ORCH: Has! er

et al, 1985 Synthetic nuscle specific pronoters (Draghia-Akli et al.,
1999; Dr agkill in thklait vestuldabe wel eipped t¢ ponstruct|a, vectonthegugiiARndard reqeimbinent / | nducer
El ement ngﬁ‘uncer MI 11 Phorbol Ester (TFA) Heavy netals MMIV (nbuse manmary

tumor vir UGS " ®%cocorticoids Interferon Pol y(rl)x / Poly(rc) Adenovirus 5

E2 E1A Col | agenase Phorbol Ester (TPA) Stronel sin Phorbol Ester (TPA)

SVv40 Phor bol (T rd | f.eron, . ] e Virus

GRe7e Cone. A2aBbHl . SN AL Aprehfon Fitior: bl &0, oDELE BBl haRBES T (0,

H- 2xb | nt esthygrising BRI &did\codivid for bRNe cdpabletdfdeing tfansdribéér ImsoRtearades)

Ester-TP nor crosis Factor a PMA Thyroid Stirmulati. roone a Gene

Thyroi d HBIHoREIepREEs Benerentlant Fg 2 Grorp hoRbEsBi PT Pt oot B

el ement s, tiase Wahdnc@Sard 6PiYahslated, fod @kARP1Eih AR Pré@ickiomef hti-§nse mdlev@bd known

to those of skill in the art. Non-limtjng exanPI“es of such regions include
0

t he humanoLTike@ymgenEXPression yewersgan containgy varighy of “control sequences,” which
. refer to nucleic acid sequences necessary for the transcription and possibly translation of

an operatively linked coding sequence in a particular host cell. In addition to control
sequences that govern transcription and translation, vectors and expression: vectors may

contain nucleic acid sequences that serve other functions as well and are described infra.

PLASMID VECTORS

[0119] In certain embodiments, a linear DNA fragment from a plasmid vector
is contemplated for use to transfect a eukaryotic cell, particularly a mammalian cell. In
general, plasmid vectors containing replicon and control sequences which are derived
from species compatible with the host cell are used in connection with these hosts. The
vector ordinarily carries a replication site, as well as marking sequences which are capable
of providing phenotypic selection in transformed cells. In a non-limiting example, E. coli
is often transformed using derivatives of pBR322 or pUC, a plasmid derived from an E.
coli species. pBR322 contains genes for ampicillin and tetracycline resistance and thus
provides easy means for identifying transformed cells. Other plasmids contain genes for
kanamycin or neomycin, or have a non-antibiotic selection mechanism. The pBR plasmid,
or other microbial plasmid or phage should also contain, or be modified to contain, for
example, promoters which can be used by the microbial organism for expression of its
own proteins. A skilled artisan recognizes that any plasmid in the art may be modified for
use in the methods of the present invention. In a specific embodiment, for example, a
GHRH vector used for the therapeutic applications is synthetically produced and has a

kanamycin resistance gene.
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somatostatin receptor 2 gene (Kraus et al., 1998), nurine epidi dynal
retinoic acid-binding 3999379v.1 108328/ 00266 -38 WD 2006/ 014737

PCT/U82005/025747 [lrn.. "11"" FII 11 J.yp..dn... ..... LIINuP It n
"nl, 14,,. ~-, .J"  IL.A:;"di A ILA. ::J .d lareyre et
al ., 1999) g uﬁ”r?é’f““ 2 “:"“('"ZhaQw Eman@]t et al., 1998), mouse T4l G‘%Z@g/?&%%

col l agen (Lid et af ™ ' obodr “rsubbki et al ., 1998), DlA dopam ne receptor
gene (Lee et al. 1997) insulin-like growth factor (Dai. et al., 2001;

Wi et al., 19d9120]andinhadditienyphagsi ‘@@tor%mlwegurwhceélandecen@@u sAueRStSecul e- 1
(Al mendr oy,gi a:él'comgét%?e%th[agelﬁé% lx}{cl o&ég&gg%gaﬁg u‘é‘&i)&’sdfrgfs ng VR L | ©

nmuscl e pronoter utilize whi ch

cont ai ns eonpeation veth thesethwsts e Fpoerspld, dhegphage (WEQEM i gklglbetuallzeyi- actin,
multiple MEF-2 sites i .n s,nand.greatly
exceeds NI EPBpREN HhefotERe MR s bertuP Heliomh MOt B ke R e
uni quenesfor eXanipl§E. 2olsYB8Yt i ¢ promoter is a significant i rrproverrent over,
for instance, issued patents concerning a nyogenic pronoter and its use
(e.g. U S Pat. No. 5,374,544) or systens for nyogenic expression of a
nucl ei c acid sj@gzinceFreéheg.uséfubpldsmid vedtors incladd pm2\)ectolm (lopyetenl. ed
enbodi nent, the p ter Ilzed in the ipventio oe not get, shut off or
r educed |w8§bt¥‘9|ﬁc§égg|v§ﬁ?qsa 2YES P B PCRHED § gn%gﬂ{ f;’ias \‘Pqﬁé‘?sipnor
factors. fhhafs et ?a'i@?%ﬁﬁcét%ﬁldﬂd's@&ritfoﬂrb? c@evabageg beet Qlitable oW ptdiRs and
enhancers may be wused in accordance with this enbodi nent of tRe i nvention.
I n an al t &ethois¢ with Brgadagiasisiase, ubiguitintand she likeogeni ¢ pronoter is utilized, and
a skilled artisan is aware how to obtain such pronoter sequences from

dat abases including the National Center for Biotechnology Information
("NCBI ") GenBalik22]at aBasteriabrhostheslls)Clor eRarbpled Es icolé. compsising| thel expressiam i s
awar e that Ehese dat a,basesfmaﬁ Ee Lftiik %ﬁed‘ﬁ bt ain g%u ces rors rel evant
i ter at ur SO PeTR SRS PR e BATRTOSHIARIG e PRPFIRT PEKRD

| NTERNAL &3 tBEréabinblatNPrdkeinSin defain 100w Ina tSepnﬁd:ucfed Casiwduld B¢ underssoq@dl al so

may be required for efficient translation odi ng seque s. These
signal s i %@Feuﬂfa skifcinathe; artsbyj santashing gdst 66!l é{‘ﬂ% b Agent SSB%@?]g‘é‘sce@’ogenous

translati eeaalote@wg Oby % u&ﬂglrpml teqhy%e@& srhsy Nﬁcmﬂg tlmsam ©04Qfpher MY need
to be proVided dinary skill in the art would readily be capabl e of

det er m ni tegpetatuse. aA@emld&undg thy bapteria &r@sfyahgr ps;ngdxaenerally of betwedn 2 &own t hat
the initi % hqge ce(flog% Loll (%%gcl l%' pe%t eé]qtloﬁ %TEFW &Yb r%al%[%vé ?egl Q%Jdﬂaama of the
rans 1 on O

desi red c0di’ng” Sequence ensur he en I're1nsert. The
exogenous translatlonal control S|gnals and |n|t|at|on codons can be either
natural or synthetic. The gh ' @g may be enhanced by the
i ncl usi on of appropriate transcrlp on en ncer enments. 3999379v. 1
108328/ 00266 -39 WO 2006/ 014737 PCT/U82005/025747

[0123] A promoter is a control sequence that is a region of a nucleic acid

sequence at which initiation and rate of transcription of a gene product are controlled. It
may contain genetic elements at which regulatory proteins and molecules may bind, such
as RNA polymerase and other transcription factors, to initiate the specific transcription a
nucleic acid sequence. The phrases “operatively positioned,” “operatively linked,” “under
control” and “under transcriptional control” mean that a promoter is in a correct functional
location and/or orientation in relation to a nucleic acid sequence to control transcriptional

initiation and/or expression of that sequence.

[0124] A promoter generally comprises a sequence that functions to position
the start site for RNA synthesis. The best known example of this is the TATA box, but in
some promoters lacking a TATA box, such as, for example, the promoter for the

mammalian terminal deoxynucleotidyl transferase gene and the promoter for the SV40
3999379v.1 108328/00266 ‘ -35-



[01331 In certain enbodi ments of the invention, the use of internal ribosone
entry sites ("IRES") elenents are used to create nmultigene, or
pol yci stronic, messages. | RES el enents are able to bypass the ri bosone

scanni ng I , et hyl ated Cap dependent translati @
transl ati g'r:\\ﬁat .gg;r% BFnak. Si i@s»(Pel | etier and Sonenberg, %?6@3 S}B%%Eg

el enents fr'of t'vio "nEnb&Er's “of" ‘t he” pi cornavirus famly (polio and

encephal ojryocardi ti s) have been descrl bed (Pelletier and Sonenherg,. 1988),
as vol | alfle ERES § GRrcle Rigmea) P Iyigsths giart Risc é5dk helpyy t@,aﬁmﬁw plaggoef) | RES

el ements mamhiibe lAdakRdal Brd?r%téi-r @ieﬁﬁﬁt@sregﬂﬁﬂé fRagkenty ad}"‘»‘’ﬁ‘rs:lnlei';BtIdnEl‘ € open
reading frames can be transcribed toget each Separated by an | RES,

creating iséiajien. sfr b’l@imlb’ thess angdecatedyin thq regign 36f1 10y upsEsmepbthestart sitach open
readi ng f Si o n I

Mul tiple %g{rz\;g can PFlpg?réﬁﬁr ygééép?@sseg(ﬂtﬂls?n CBI%I E:'mltc{lg}{‘li %ﬁ&%

pr onot er / éovassirean of (hetsmlmiterals ella Tl bripigen daiﬂmgag@eﬁeaa'énnubrshe Batthbf'Nos.

5,925,565 and 5,935, 819, each he‘lr ﬁl n i ncor por at ed b?‘/Fr Lerence MULTI PLE
CLONI NG SPPPE@T’O(.’PSQ"SWQE% @Fé gnhof; the frerpsriptiqpriaitiafipn 8 f§ %“Pﬂf&'f‘ iqeabci g

region th S ,gﬁw{lgnre t rah «h can be
used in c%%jlﬁl Eﬁriﬂ%@n 9\? tan ar(gg rBeg(%jnbl ngﬁ{sxt cﬁljrl;l ogy to @{géﬁsﬁ% t he

vect or (spmmoicm rstiodangs| teans¢ripgioh afehd DNA aad pronidd@Oe¢xprésSsion af tHede&wpdédevenson
et al., i ncorporated herein by reference.) "Restriction enzyne

di gesti on fers to catalytic cleavage of a nucleic acid nolecule with an
enzyne that functions only at speci fic locations in a nucleic acid

nol ecul e. Many t he restri |on en S _ar.e .Comer Gi avaj, |l abl e. Use
of such: ensyneldtee 1S3l PR peFlael duBiH HmB ARy & Retiliginar
Frequent | yronmetemﬁaroni is presepRdi wied elemédtQ@refiiveded Us inftged rél@@\ter toCbIIleOl’l enzymne
that cuts within the MZS to enabl e exogenous  sequences to be igated to the
vect or. " qikeri Snthe tigndipg ktnaset(ﬂa pmrwef@rsQleépaquzﬂbﬁtwgenmﬁe@g%ép@gmép%onds
bet ween { OinBHaldlitS saBpdpdrt BABRMofvit/ ekl (TRYIRE. DRYeridly AR BRREloRIOUS Wi th
each other. Techniques Tnvolving réstriction enzynes and |igation reactions
are wel | Kreppgarg that tmdyeduabtlemkntls lcan functien either eopeeativelyi anandepensishitfoogy .

SPLI CI NG 0135 CLI i e under go
RA spl 1 BUNGE: SUPRTRTY Ph et RaS: Fian o ) Aol e, SeT i SRMSEHC Yl ¢

cont ai ni ngerfament’ Whlcﬁ%lgﬁi&u cils &Qﬁ@ﬁgﬂ%ﬁ}ﬁ&quéﬁ@e o R840 &l t@éﬁ%&?ﬂptmnal

PCT/ US2005/ 025747 eu aryotic sequences may require donor and/or acceptor
splicing & ’c"’égonc?faéwg Hi%?ﬂ%ernce'processi ng of the transcript for protein
expression (see, for exarrpl e, (Chandler et al., 1997). TERM NATI ON SI GNALS

[0126] A promoter may be one naturally associated with a nucleic acid

sequence, as may be obtained by isolating the 5' non-coding sequences located upstream
of the coding segment and/or exon. Such a promoter can be referred to as “endogenous.”
Similarly, an enhancer may be one naturally associated with a nucleic acid sequence,
located either downstream or upstream of that sequence. Alternatively, certain advantages
will be gained by positioning the coding nucleic acid segment under the control of a
recombinant, synthetic or heterologous promoter, which refers to a promoter that is not
normally associated with a nucleic acid sequence in its natural environment. A
recombinant, synthetic or heterologous enhancer refers also to an enhancer not normally
associated with a nucleic acid sequence in its natural environment. Such promoters or
enhancers may include promoters or enhancers of other genes, and promoters or enhancers
isolated from any other virus, or prokaryotic or eukaryotic cell, and promoters or
enhancers not “naturally occurring,” i.e., containing different elements of different

transcriptional regulatory regions, and/or mutations that alter expression. For example,
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[0136] The vectors or constructs of the present invention will generally
conprise at |least one termnation signal. A "term nation signal" or
"term nator" i conprised of the DNA sequences involved in specific

S
termnatio transcript by an RNA pol ynerase. ' rtain
enbodi ment ‘S} ngﬁl. bOR.Sk-gRal .t hat ends the product Fgﬂﬁg%oogé}s%

to

HI@L fO [ e :
transcript i & éont'efpl dt'el:="A t%et i nat or may be necessary in vivo
achi eve desirable nmessage levels. [0137] In_eukaryotic systens, the
t er mi nat diromagrsoiatngy mesk sompephy used dp ecombinantRNAs eepstpetion inglide Ber ni t

site-speciitl Yore t t ' 0 "

pol yadena} gdtcfdgﬁkfﬁ’%@.g%e ’ {sl?tgﬁi%ﬁésd téisgg%lé gcfp@go eﬁ%%égﬁ]guzﬁf)o ltflor?etro ase to
add a st rpbddiving nucidio atid equoicesesfl proemtefs' pmi yiliahicdro syritketidallg redquencdshe

St abi o arHeLpLMPR IS MG EABP BT PugrR aetd e EBeltent o

i nvol Vi nginguéiag YRGS, ini donhé&ctidh &Fif the dotpatitidnd Alsclo8édThéraih qEecCOSPPAERS 2
signal for the cIeava(g t he RNA, and is nore preferred that the

e of th it N
t er mi nat oNoss #8302 prdrPBR 806, spshaineqiparated beretnrby neferense)s Ajuthemmarestibisni nat or
and/ or po @eg@w 1 e n S : e)@;\é e.d evel s
and to mér?}(lm e %(gggé)t oﬁg{)}gﬁe Fgér;sﬂgt ﬂlgt Cdzrg%tsglﬁ{sgnf’ﬁ?rg%g%gre eqlsji%c%ds. [ 0138]
Ter m nat cseguanoes withih abe-guélear anganelles subleas mitechondma, ichiorepdistsaand the dike,
t erm nat or g)f ].r?ns€ri\19t Lon descri bed herein or known to one of ordinary
skill in (RECEPOYI ALY ng but not linmted to, for exanple, the
term nati on sequences of genes, such as for exanple the bovine growh
hor nmone term ory.viral term.natio guences, such as for . exanple the
SV t o mi nat S o il B SETH PaR SR SRR R RgR P be
| ack of tthanafectibapldareas the axpetssion f ehs DL BELnens e theasrgantlef eeltypequence
truncation. 3999379v.1 108328/00266 -41 WO 2006/ Q14737 P%SZOOS/ 025747
POL YADENYHS&!% ORB23) enpganism o3eten far expssssien; Jhosel it in Hieiat fumalegtri ¢
expr essi %ologpgeﬂ&my bR} B2 usY of pROdHIE eRnRfebrs A&HRINNEIRYHO Borfbiditidns g ef f ect
proper polyadenyl ati'on of the transcript. The nature"of the pol yadenyl ation
si gnal i spmitsin [sapriessiand t Bheh pramnaters atmployadhenayube eoonstifhtiyey dissuecwpecifi¢, t he

. i on ' e ' . !
et oo Rafls SR YEhNEIUTAS SooTBiakCofTRiORY B irel MEE I B BIBREIAED ©, |
hurr?n or thbdm'rc;alac@r DIAhsdgatenm)rsactpad jsaatiomthgebuoin thedmgk-scalo puelnctiont ofand known
to uncti on

| in .various t%ge% cells. Pol gagegy*ati on rrﬁé?l ncrease the
st abi | i t y*6I™ ‘H@‘WF%%%W’B’E PERUdeEy The pipmpter MAY DG Jeterologons @ AR ¢ |
ORI G NS OF REPLI CATI ON [0140] In order to propagate a vector in a host cell,
't may contal n[O?ﬂﬁ OrAgg{ignally any promoter/enhancer combination (as per, for example,

the Eukaryotic Promoter Data Base EPDB, http://www.epd.isb-sib.ch/) could also be used

to drive expression. Use of a T3, T7 or SP6 cytoplasmic expression system is another
possible embodiment. Eukaryotic cells can support cytoplasmic transcription from certain
bacterial promoters if the appropriate bacterial polymerase is provided, either as part of the

delivery complex or as an additional genetic expression construct.

[0129] Tables 1 and 2 list non-limiting examples of elements/promoters that
may be employed, in the context of the present invention, to regulate the expression of a
RNA. Table 2 provides non-limiting examples of inducible elements, which are regions

of a nucleic acid sequence that can be activated in response to a specific stimulus.
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origins of replication sites (often terned "on"), which is a specif
nucl ei ¢ acid sequence at which replication is initiated. Alternati
aut ononmously replicating sequence ("ARS') can be enployed if the h

is yeast. %g&gﬁ?#@ AND SCREENABLE MARKERS [0141] In ceJ SQ?OE@?SB

the invent |..<.:)r;y €8 ;..G@ntal,,pl gy & nucl eic acid construct
i nvention nay~ B¢ i"dent i1 &~ Ultro or in vivo by including a mar
the expression vector Such markers would confer an identifiable ch
the cell| permitting easy identifi CBABbE lof cells containing the ex
vect or. neral ly, a selectable marker is one that confers a prope
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exanpl e of CUhcitive sel ectable ,J]S@\gaiﬁ‘to‘foe éﬁejQ
i nst ance rﬁ‘i?ait% KmW¢W¢KYb||gI | 'Ipr ,Bpnﬁ'cld
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exgtal, 19
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aids in thlgetélll"(gﬁ‘i"ﬁ@ %H) dentifi i g p
"m 194 %ﬂl ti r1

t hat conffe Re-0H,
zeoci n ang LS-€

| e, genes
PT,

: ™ n-t
conferring ‘qul?ﬁpnn'r ype 'rh tallows (T’?QPChFﬁtr-a d1i92{l, TWCW.CRWWIJ%MQ

mar ker s
79v. 1

108328/ ooblasling> wWo 2006/ 014737 P(
t he i npl epaiCaavthHomone onditi ons,

dLargep etaln 86 f markers i ncl udi ng

{Gemmpmetn). 9857 Phlssaneb a4 ¥ hant s haked on

screenabl eTipanipd(ENDch as GEP,  whdhin chals 19915 Yutzey pd Koniacatye 1980 ysi

5, are

al so conlBatpletdPasijed GiowtivKagtet vel v, | (Bechelahal®8® enzvnes such as heroe

si npl ex

vi rus t hypPetherae Musquies Bysiroply' ) or | dKleonbaiplh dP90c Blamutesaly| 109@nsf er ase

("CAT")

may be ut) Cytgreegalo@ne (G¥VEKi | | i n |t(Reshart ¢t alyd 385 DatscloHasten et aholR85)o _en
i munol og) Synthetideeussle sproifis piomptersn  ddPjaghie-tiklo et al \Wi99%; IFALBB-Aldedt ¢i5i2802¢T]

used is npt believed to be inportddtietatol9Png as it is capabl e of

| oy
he mar ker
bei ng

expressed sinultaneously with the nucleic acid encoding a gene prod
Furt her exanples of selectable and screenable nmarkers are well

uct .

known to one

of skill Jm_the art. NUTAGENESTS TABffI2 Wiere enpl oyed, nutagenes]s was
acconplished by a variety of standard, nutagenic procedures. Mutatjon is
t he proceps whereby changes occur in the quantity or structure of pn
organi sm|Mitation can invol ve noBlempstdnduscer of the nucleotide sequence of a
si ngl e gepklempnt ol ¢Imdveernpsone. Changes in singlel genes
may be theMgdhsequence of point nut at Pombol EkterdBFAhvol ve the r emoval
addi tion pr subst | tut lon of a si ncnl =qu|mts«ds| de base vm_tJan_a_mA_>equence,
or they m : OIC\ArUg eag ol
del eti on :)ﬁ Iﬂtcafetm nunber s of nucl eof iPdl&@Dx/P01Y(rC)

Adenovirus 5 E2 EIA

Collagenase Phorbol Ester (TPA)

Stromelysin Phorbol Ester (TPA)

SV40 Phorbol Ester (TPA)

Murine MX Gene Interferon, Newcastle Disease Virus

GRP78 Gene A23187

a-2-Macroglobulin IL-6

Vimentin Serum

MHC Class I Gene H-2xb Interferon

HSP70 ElA, SV40 Large T Antigen

Proliferin Phorbol Ester-TPA

Tumor Necrosis Factor o PMA

Thyroid Stimulating Hormone o Gene Thyroid Hormone

[0130]

The identity of tissue-specific promoters or elements, as well as assays

to characterize their activity, is well known to those of skill in the art. Non-limiting

examples of such regions include the human LIMK2 gene (Nomoto et al.,

1999), the

somatostatin receptor 2 gene (Kraus et al., 1998), murine epididymal retinoic acid-binding
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[0144] Miutations can arise spontaneously as a result of events such as
errors in the fidelity of DNA replication or the novenent of transposable
genetic elements (transposons) within the genone. They al so are induced

fol |l owi ng chem cal or physical nutagens. S i nduci ng
agents |ncﬁﬁ§2%#@§h%ﬁm agdi.ati,pns, ultraviolet |ight gﬁﬂwgﬂgg %$2% array
of cheni cal™ ucH’ aé‘”lkylér“h@ “Bdents and pol ycyclic aromatic hydrocarbons
all of which are capable of interacting either directly or indirectly

(general | %mdLar@werﬁg aboh99vetuaien| G4 (FhaeEapnsebetrals i1898) mapsera m&(&l)c aci ds.
The DNA c Vi

modi fi cat ong ; %gl(sjiel ggt%qoggﬁ%gm\?vﬁgﬁ 1???2”%?% ?;ﬁ%ﬁ%@ W%An%i\?%ﬁté‘h’ or

repai red 8989) tlmmm{ltkeegrcrmhafaqtmrrﬂ (Maitetisli, 3005 Wo etan 1998, mdmunhnrrézteletj t hr ough
t he use of i.cular tar {.hod v.1l 108328/ 00266 -43 WO
2006/0147%“7‘{)%&}??‘6%@6%:5’62 esoft- (AmeRF @ 19 AGENESI S [ 0145]
Structure-guided site- speC|f| C mut agenesi s represents a powerful tool for

Brai stod ot altot oof) 4 FRHERL nkRlfie, A upAREE BbEASbADT, hfsn™ g

testing o§ucseqmsazvm|eam$1%m which edntging@ grogintl séfﬁfxﬂre@pmiseetendﬁt sequence
changes into a selected DNA. A [0146] Site:-specific mit ageneS| S _uses specific

ol i gonucl e SREdL fremgtkeletad o-actim anltgile HEF-2 sEespAERd (fiteh @d oF ER-h dmging r ed
tat | ,

it cot | dis i ey Sl b BT polthoief 6f AR mpMERE bR flers | o

si ze and Elmphanctteys b shar m synéneacb lpeonchigr Bxa cignifoant snprewenudnt tOhrer, det eti on

junction be imer of about 17 to.25 nu | engt h
"o ef or PaRct. 3SR cdnePipinEH pobediicopRies b fE B SV SHER et Fon o
the s equeaee4 bed) Ry spdiéras BF myloQdrid ]expTébelohe@ Amugleie dcidrseqadncy (€g1U.8yBata

bact eri ophage vector that exists in both a single-stranded and

doubl e- st Maneréd®- 4 mIn parefsired see?cumemnt@.nr@naﬁe’f uitlized in the inyentionidees nci ude
vectors syghyeashd e MidaRRa%e actf'&'i\?%?gnm&%&?y Hﬁ@ﬁd&rgéncﬁﬁ el HEEleR) by

avai lable and their use is generall known {o those skilled1n the art.
Doubl e- st fastete dOthEaeemens, an@uchns@arrsoa@tmm Edctor bindingysétds and erihprcery mached

mut agenes t sferr i nt erest
froms phlé%g ug"géc%ﬁh & \'Nma 'ﬂﬁ‘{ gﬁﬁ@rﬁfa of g}lﬁe@% %818 nfen an Al&?nahb?eergﬁéshﬁ’%u?&t,

si ngl e- st n andexd mg»egérﬁxr profifoteied ﬁtﬂlzrewcand atskdled artidén & ai'mué)hm $¢ otaidedchvect or ,

whi ch includes within S S ence. a e ence _enco esired
protein oPTOw%tﬁeeu%lF%h@ﬁF‘ g%ubaﬁ?si Jshvdmee @mﬁf‘]l frepter, %fr Wée%‘gogydesi red
nut at ed s@go@REen (‘NVBITE GeBArkYdaBbaRAr ks NCSI‘P'ﬂBMea@ﬂ@a!AeéiﬂWdtdﬂtlgaﬂ% si ngl e-
stranded DNA preparation, taking into account the degree of m smatch when

sel ect | ngawigBhatdihgser fasabasesnamay iterilizath do |episin aeaperrep s dalevant diterafeect ed t o

DNA pol y”?erldt@c{t%ghe@ﬁg%{"ﬁ%erﬁféﬁh as E. coli polynerase | (Klenow fragnent) in
order to co

INITIATION SIGNALS AND INTERNAL RIBOSOME BINDING SITES

[0132] A specific initiation signal also may be required for efficient translation
of coding sequences. These signals include the ATG initiation codon or adjacent
sequences. Exogenous translational control signals, including the ATG initiation codon,
may need to be provided. One of ordinary skill in the art would readily be capable of
determining this and providing the necessary signals, It is well known that the initiation
codon should be “in-frame” with the reading frame of the desired coding sequence to
ensure translation of the entire insert. The exogenous translational control signals and
initiation codons can be either natural or synthetic. The efficiency of expression may be

enhanced by the inclusion of appropriate transcription enhancer elements.
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synthesis of the nutation-bearing strand. Thus, a heteroduplex is forned,
wherein one strand encodes the original non-nutated sequence, and the
second strand bears the desired nmutation. This heterodupl ex vector is then
used to tr f ropriate host cells, such as E. cal/l d cl ones
are sel ect Zﬁ?ﬁ%@@;%&twﬁ..‘-,r.,l@;c.g.rimi.:,nant vectors bearing tﬁlleéTlﬁsgbéa@%ﬁ% equence
arrangenent” “3999379v"" 1" 108328/ 60266 - 44 WO 2006/ 014737 PCTI US2005/ 025747

[ 01491 Conprehensive information_on the functional significance and

i nformati on colfdd¥h ofn sertpn embedimpnis ef gre ipyentiennthe Ase peinterpal g ed by
sat urati 0By MIRBIRERS eletheltd 28 udld! to lfeaATibRigRAL, Chr PRI diloHic] RRSsagdse

exam ned. TI?nghgrtco ﬁge gf thius agpr%ac ilsg%t Hatr the 1 ogisti cgee(r)f

mul ti - r esiRES ekatentsatre @blentot ypassethe sibasomed saanning gnodel\af Semethtylatdd. Capl 996,
Brown et gl., .1996; Zeng et .al.., 1996: Burton and rbas, 1994: _Yelton et
. "Toos; depeagd rabelaget and gesin TERIp O gat@allsg@%?ﬁ%@ﬁaf &'eég 39{16%@_5; “Hilton
et al., 1968). kB9 AI&Hents %R%Sh@ﬁlﬁe@V&ntﬁeh?iéﬁﬁﬁﬂi%s ®mi%y} {(Folfppesd fi c

mut ants should be studi ed, However, |ggroved echni ques nmake producti on and

rapi d scr éesephajoayocaiditip) thgve hernrdaserthed {Pelletigh ando Ponenberg SEAWB8Y| asgvell ars,
Pat ents 5; : [yt 3 . "
majlt :Sersles Inﬁﬁ@ﬁ; Eﬁ? mﬁ}g?ﬁaé%gq%eg éagf' t@?%eﬂ%eaéﬂg%%nﬁ?’alggpég@yg%ée@?é@fg‘ged in

U. S. Pat eiihkedS td? 6teBdagoud, &d8d , résding Jradfed, 8M0tplsS, @p6h , 18adBng Sradk9, Gabdbe
5,635,377, and 5, 789, 166. .ELECTROPORAT 01501 In.certain enbodj ments of
the preseffFCHb#htogEhHen Fosll EPEREOy & ARES, A g peltpiRps BFSSEEGartel 1 e, a
cell, a tivifid€ofOthe ARES' demestNedhdofthefehdif® Fratld RNaccedsitds td @iBBEoMds Odr | NVOI ves
t he exposure of a suspension of cells and DNA to a high-voltage _electric
di schar ge cfficign ofgasiption. aMultinle  games GeBt hoceffigientyaj expresied WEing - 2 edfEli ng
enzymes, pididlefiindRe! (NeHREHANA U oRNRKIES (BE © EIPUN bs! 92586 Gnd N
target reCipient cells nore susceptible to transformation by

el ect r opos#358ih9,teheinhanein invatpodatedhy refefadc®, Pat ent  No. 5, 384, 253,

i ncorporated herein by reference). Alternatively, recipient cells can be
made nore susceptible to transformation by mechani cal woundi ng and ot her
met hods known in the art. [MIBTIPEEGCONINGHITES eukaryotic cells using

el ectroporation has been quite successful. Muse pre-B | ynphocytes have

been transfect i t h{hunman ka - nogl obul i n,.@ene P r . al .,
1984), and rat ﬁﬂgyat oy;}’f{égs %ﬁ&‘gﬁ‘ﬁh&e"‘w a‘ﬁ@f‘ lg%staeralc\l/ﬁ%t ?‘?%{e%lé)g(t:%?g?rg%ﬁ%eni col
acgt y: tr amﬂwammﬁm e?zW’fedﬁ&ﬁﬂﬁy of “@lch,qaﬂQEfﬁl);qd in ddohjlmcﬂi‘ﬂﬂb m'ﬁlli stahddib21 ThFI
under | yi ng phenonenon el ectroporation is_belieye e the in a
cases, buFeCORBMBYG ot afﬂidégﬁstr@gpvme{ Gree fepFxample, dii 2okl has not

been el ucicdat£dooR 1 ORHEH BOhL, WEIR) HtokRrdidl RAEMTbPYetRAY  “RAIRicAYET
mani f est ati on of

enzyme digestion” refers to catalytic cleavage of a nucleic acid molecule with an enzyme

that functions only at specific locations in a nucleic acid molecule. Many of these
restriction enzymes are commercially available. Use of such enzymes is widely
understood by those of skill in the art. Frequently, a vector is linearized or fragmented
using a restriction enzyme that cuts within the MCS to enable exogenous sequences to be
ligated to the vector. “Ligation” refers to the process of forming phosphodiester bonds
between two nucleic acid fragments, which may or may not be contiguous with each other.
Techniques involving restriction enzymes and ligation reactions are well known to those

of skill in the art of recombinant technology.

SPLICING SITES

[0135] Most transcribed eukaryotic RNA molecules will undergo RNA
splicing to remove introns from the primary transcripts. Vectors containing genomic

3999379v.1 108328/00266 -40-



the el ectroporative effect is that cell nenbranes becone transiently
permeabl e to large 3999379x.] 108328/ 00266 -45 WD 2006/ 014737
PCT/ US2005/ 025747 nol ecul es, after the cells have been exposed to electric

pul ses. The&g) m@n{ﬁgl pdui ts through cell walls, which ”{ﬂelfg'ﬁﬁﬁtfsg?%“bo W by

ci rcunst ancg, e ) 2 r%hngg...;ransrrenbr ane potentia

al | owi ng bi Tdir'ect 6HA I’ gt ni dr at i on. [0153] Al though not wanting to be
bound by theory, electroporation makes use of the sane structures, by
forcing acHragypticoRauentesuRaY FRayiig oneTeand/os apespton sBUCing gitesplerAngee #¥oPeenl ar gi ng
t he condu r oftact with
tissues 2}038581 dﬁﬂgrgrga%&gl vg?rt gﬂagégF eﬁ#’%ﬁ%’?‘?ﬁg %'riaﬂl%r te’ea?%pﬁg |h?'§h éﬁcﬁ &t ween

t he el ect rlﬁﬁﬂz)s are inposed on them The protocols used for electroporation
are defined in terns of the resulting field intensities, according to the
formula E=V/d, where ("E") is the field, (" V is the inposed voltage and
("d") is the distance bet wenTERMINAGHONIKENALS1541 The electric field
intensity E has been a very inportant value in prior art when fornul ating

el ectr 0por at ROt 05k Syt WEBRINCLY R Pl Bion 8 QRLSRY! © 1 1TO

the cell of th ccor IS pOSSI. al'c
el ectric fompsse it Ragi dne fepmhinatiornsighily of "terminaid Slgh@l" ayp Pltatinixgata" rjul se of

predeterm ned, voltage that is proportional, to the di bet wee

el ectr ode§°mPE%€\?EF e%‘%é%‘&flcqsé“vp y& in spreifip frmynagion Péﬂaﬁ@gﬁf%ﬁéﬂ@é&ér ated in
a tissue WhigNA %Wn?etra%@ ehRS! OsRin( dmBodithdriVa ¥rmliR4idn i sfgnalHat BREGASATY tO
create an electric field). A’Ithough not wanting to be bound by theory, it is

t he cur r erodupiign qfsanri?é‘ééér@awlpf reogiguplatedf ) teaningtor oparbstricerssapEn Whect ri c

field per troporation, the heat produced is the
pr oduct oftég%ee’[vlgﬁge%tﬂ e?%'gfsl npedance, the square of the current, and

the pul se duration. Heat |s produced during electroporation in tissues and
can be derived he lﬂqgfc +age and

pul se durati on[(ﬁ?he prII(E;tEoc tncggrt%l%ﬁtﬂ‘e%rgggag g%ggggfy agpgéﬁpg%eo:ﬁg‘%l?gn are

defined i rDNz&rseqzuemfcs ltltne pemsitibita-spgeific eleelvagﬂtoéﬁm rtewetsarﬁcnpm;)cahtcae@odependent

on short age.. of .unknown .curren Accor ance or
eat | genePAbREYREH S i R o on Bl el FR e PolmTRCH ik SBRY RF o

success Wabbut@0b fAﬁxfeﬁﬂﬁesR S19A" MO Ithea®eend OF eettfa@Reipht ROIA mbrewe@insdfﬁba h
pr edet er m ned volta e abili tsi/ tolimt heating of cells _acrgss

el ect r odedVitithisi Rﬂl)f‘g%]eaﬁpﬁéf formperetstap ’é@sarﬁfr%“})e‘bf]@é%e@"@&l}’ op8ratR on
voltage RieseRBodif fl@qmomﬁ Ris Bfef@fedahit &a&&%ﬁa&h@mﬁgﬂs& zation of

an array of six nee el ectrodes ufl l'1zing a predeterm ned voltage pul se
across opp@ﬂln@r eheedpmae op sher BNAThn it is mq:amrafwr@etthgt t!np termynatorr agna;k ed

pattern durin ct.ropor on_event n an.a 1
083581 00RO Pl B R ARG P e BeHEE, ThE 1 SBiles hnthF iy ademation id
elements can serve to enhance message levels and to minimize read through from the

cassette into other sequences.

[0138] Terminators contemplated for use in the invention include any known
terminator of transcription described herein or known to one of ordinary skill in the art,
including but not limited to, for example, the termination sequences of genes, such as for
example the bovine growth hormone terminator or viral termination sequences, such as for
example the SV40 terminator. In certain embodiments, the termination signal may be a

lack of transcribable or translatable sequence, such as due to a sequence truncation.
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congruent and intersecting overlap points devel op. Excessive heating of
cells and tissue along electroporation path will kill the cells, and limt
the effectiveness of the protocol. However, symetrically arranged needl e
el ectrodes WlthO)Jt op posing pairs can produce a decentril ized patte
during an e‘I’%&?‘,}P&b“d a*t.hll,on £yent,, i.n an area where no con Jenedos Bt
el ect ropor at'i'sn’ over! dp* pdi-rt € "€4n devel op. [01561 Control ling the current
fl ow between el ectrodes allows one to determne the relative heating of
cells. Thus, it is the cur POERYARENYIAEION SEGNARS subsequent effectiveness
of any given pulsing protocol and not the voltage across the electrodes.

Pr edet er m ned age r rr ot ior art
does not provi g@b% neznngg?l%&gpn?é’r m}éﬁgﬂ?h‘%ﬂe gtﬁz‘{ne gséf'?oleﬁ 0 Qc@%r@ﬁﬂ?l ich
limts thmclunlsafpdlyadswlatfontdnglal enbﬁﬁecqpmper'rpnlsadenyjmtumnbﬂ thagraascriphi Theai ni ng
the current in the ssue bet ween t rodes. r a thr shold

al | ow one ffyrapfihep %adﬁ gtéoncse)g%ﬁsin(gﬁ@ehev dg L?Eé“if’ It° ﬁ’&aﬂ‘f“ﬁ@? é),raecg{:% Iess

cel | deat bf tNfhveival RAd ahe STEE keiohRCHbe el diiloyed| | Profarted eibddimerait | y when
conpared to predeterm ned voltage pul ses. 501571 Overcom nggt he above

pr obl em b}ncﬂi-?dS\Fh%i|SNdoeP°ﬂﬁ@éﬁ§’1Qtt9neﬁ‘$”ébt5?@§‘la alphp Aetin B Y HR o dhafemeyt or
el ectrici %M@gﬂowa{ Béhmofe ebgsngm Cylfaﬁoﬂ q amecoh%%f %@lﬁ{o%ﬂg FRRAGR wall in

precisely controlling t at 1 npl nges on e conduits 1 n the
cel | menbrvammes targd@thellpr @olysdenytasiag enayfinatase tthd sabilityt of the sreusssipcemmine

cal cul at e(ii ast & he @rodu&t of the current |Ilevel, the pulse length and the
nunber %’ YR EYQRATOE SpoJT'thus a specific enbodi nent of the present
inventlon can deliver the electroporative current to a volune of tissue

along a plurality of paths wmi i ssive concentration of
cumul ative current in any oﬁ@?ﬁ%ﬂ”ﬁ‘#ﬁ%@?@g‘?ﬁam ding cell death ow ng
to overheating of the tissue. 101581 Al though not wanting to be bound by

theory, the najoiae) of mbnelewmlﬁrqg@atepwleaer inG Host gHnR madyedniain eletoevréie by t he
nature of tissue, the size of the %g ected tissue nd di stance bet ween

el ect r ode§MgH$ OF eepligatiop sHes(Oftam termpd “Yh)rYyeEh S Pecife EleKATFEAIES as

possi bl e %f“jvhﬂth 1te Fr‘ca‘fi@ﬁ i€ Ghitige®) 'Al‘ﬂéiﬁatwglgcﬁﬁ§ﬁt¥$ﬁ‘oxﬁélﬁl)dre?ﬂl&ﬁﬂ1%t Jéqx!ie%éé“ ts in
the lysin whereas a | | d strength résults in reduced

ef ficacy ngRa‘\E é@mmmye@nfﬂ&hﬁ% celbisegastopor ati on devices utilize the
di stance between electrodes to calculate the electric field strength and
predeterm ned vol tage pul ses for el ectroporation. This reliance on know ng

t he di stance between & TARBEEANR SCREENABEE MARKERSesi gn of el ectrodes.
3999379x.1 108328/ 00266 -47 WO 2006/ 014737 PCT/ US2005/ 025747 Because the

bl t
programabl e Cmal&g]gt Bk i ARbIRhERS ofthé hﬂ’gﬁﬁ gélﬁ%o}l%ﬁ%ﬁﬁ%ct rodes is

vol une of tiss ween two el ectrodes, &t ance
not a cri ttomstruct éfatht reskutr indettion mayi hsgldeheﬁalpwr wproiatie wloeby incbalingcar r ent

RS M TN NIRCS TN N e N O R

cell permitting easy identification of cells containing the expression vector. Generally, a
selectable marker is one that confers a property that allows for selection. A positive
selectable marker is one in which the presence of the marker allows for its selection, while
a negative selectable marker is one in which its presence prevents its selection. An
example of a positive selectable marker is a drug resistance marker, for instance

kanamycin.

[0142] Usually the inclusion of a drug selection marker aids in the cloning and
identification of transformants, for example, genes that confer resistance to neomycin,
puromycin, hygromycin, DHFR, GPT, zeocin and histidinol are useful selectable markers.

In addition to markers conferring a phenotype that allows for the discrimination of
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addition, one skilled in the art can inmagi ne any nunber of suitable
symmetrical and non- symetrical needle electrode arrays that do not deviate
fromthe spirit and scope of the invention. The depth of each individual

el ectrode Wiy rray and in the desired tissue co | W th

- conpar abl e & asx% LS ﬁnuaddlhm QN -rul tiple injection si t%@v@ﬁo%ﬁb@%ﬁp

macr onol ecul 64 *codl & 'Be” adueli"t 5t he needl e el ect r ode array. [0159] One
exanpl e of an el ectroporation device that may be used to effecti

ely
faci | it at drapHRMaRiShIeRAAnN B BplemenRiansPRaitms, otherdyres of magersincluding i ed
tissue of sgeemyRl %}keY’@%ug?saﬁr @F@d Wibsé). basis PRt @blorifRRld GRIVGS) &/ 8RR, 725
filed on 9/08/ 2003, titled "Constant Current El ect roporation Device And
Met hods Ofcontemplatedi tHtegrativelyescreshable ¢nzymesisuchgs hepensimplex vime thymidinet y of
which is »NEonnor o I 0 ce
conpri sesr@%&gtl&? crﬁ?rﬁpﬁmé&é\?&g}gﬁéﬁgkﬁﬂ( @ET'S’ rﬁ%;%erlg Zg‘?\ Iege Sggéé“f ed by
sof t war e ad theiartrwaulé alsd lk@okKBwo Gdlpto@&nﬂu&&lbgﬁ&nﬂkerarmgmhlmmbd)njunctlon

constant -curr | se tterns bet ween ec in an arra sed on
user cont MBih g’%S laﬁgﬁils FI’i‘é“r]ﬁEI"é‘ 1S gt Qﬁiﬁ"@& gﬁdma?“%ssq lﬂBg/§§ r'Sige and
acqui si ti @Rpadfe rWeln@ékp Ié@ééﬁfsﬁﬁdnad@dualy wittethe ah&@6it %@iﬂ@h@&dh@a plén¢ éﬁ&iuai 1Y
conprises a replaceable el ectrode di sk having an array nee

el ect r odeSurthercexamples of sgleciatlopnd-seasenahle mopkegmare rYYeélclfIIObYr'i taoagoé skildg a
removabl e 4 gl de di sk. RESTRI CTI ON ENZYMES [01601 In sone enbodi ments of the

present invention, a linear DNA fragnent is generated by restriction enzyne
di gestion of a parent DNA nol ecul e. Exanples of restriction enzynes are

provi ded bel ow, Nane Recognition lﬁm tI I GACGTC Acc651 GGTACC Acc
1 GTMKAC Ad | CCGC Ad | AACGIT Afel Il CTTAAG M n ACRYOT
3999379v.] 108328/ 00266 -48 WO 2006/ 014737 .. .. I i 1P... PCT/US2005/ 025747
r"e Re n.,,...[0143] | | Where. employed, Infutagenesis was . accomplished\gul aAGEREGT of Al u 1
AGCT Alw

{an% mutagenic procedures. Mutation is the process whereby changes occur in the
quantity or structure of an organism. Mutation can involve modification of the nucleotide
sequence of a single gene, blocks of genes or whole chromosome. Changes in single
genes may be the consequence of point mutations which involve the removal, addition or
substitution of a single nucleotide base within a DNA sequence, or they may be the
consequence of changes involving the insertion or deletion of large numbers of

nucleotides.

[0144] Mutations can arise spontaneously as a result of events such as errors in
the fidelity of DNA replication or the movement of transposable genetic elements
(transposons) within the genome. They also are induced following exposure to chemical
or physical mutagens. Such mutation-inducing agents include ionizing radiations,
ultraviolet light and a diverse array of chemical such as alkylating agents and polycyclic
aromatic hydrocarbons all of which are capable of interacting either directly or indirectly
(generally following some metabolic biotransformations) with nucleic acids. The DNA
lesions induced by such environmental agents may lead to modifications of base sequence
when the affected DNA is replicated or repaired and thus to a mutation. Mutation also can

be site-directed through the use of particular targeting methods.
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AlWN | CAGNNNCTG Apal GGGCCC Apal | GTGCAC Apol RAATTY AwW GGCGOGCC  Ase
| ATTAAT Aval CYCGRG Ava 11 GGACC Avr 11 CCTAGG BanHl GTATCC Banl
Ban |1 GRCCYC Bbsl GAAGAC Bbvl GCAGC BbvCl CCTCAGC BciV | GTATCC
TGATCA Bfa | CTAG Bg]| GCCNNNNNGGC Bgl 11 AGATCT Bip | GCTNAGC B |
Bpm CTGGAGYO 3&%&1‘,173..u "QGTR .BsaB, L, GATNNNNATC  BsaH 1 m@é@@%@&PZ%CTC
BsaJ | CCNNGG 'Bs &0 “AOCHE ~ BEER | GAGGAG Bsgl GTQCAG Bsi E | CGRYCG
GAGCWC Bsi W1 CGTACG BsmA | GTCTC BSmBl CGTCTC BsnFl GGGAC

Bsi HKA |

SITE-DIRECTED MUTAGENESIS

[0145] Structure-guided site-specific mutagenesis represents a powerful tool
for the dissection and engineering of protein-ligand interactions (Wells, 1996, Braisted et
al., 1996). The technique provides for the preparation and testing of sequence variants by

introducing one or more nucleotide sequence changes into a selected DNA.

[0146] Site-specific mutagenesis uses specific oligonucleotide sequences
which encode the DNA sequence of the desired mutation, as well as a sufficient number of
adjacent, unmodified nucleotides. In this way, a primer sequence is provided with
sufficient size and complexity to form a stable duplex on both sides of the deletion
junction being traversed. A primer of about 17 to 25 nucleotides in length is preferred,

with about 5 to 10 residues on both sides of the junction of the sequence being altered.

[0147]  The technique typically employs a bacteriophage vector that exists in

both a single-stranded and double-stranded form. Vectors useful in site-directed

mutagenesis include vectors such as the M13 phage. These phage vectors are

commercially available and their use is generally well known to those skilled in the art.
Double-stranded plasmids are also routinely employed in site-directed mutagenesis, which

eliminates the step of transferring the gene of interest from a phage to a plasmid.

[0148] In general, one first obtains a single-stranded vector, or melts two
strands of a double-stranded vector, which includes within its sequence a DNA sequence
encoding the desired protein or genetic element. An oligonucleotide primer bearing the
desired mutated sequence, synthetically prepared, is then annealed with the single-
stranded DNA preparation, taking into account the degree of mismatch when selecting
hybridization conditions. The hybridized product is subjected to DNA polymerizing
enzymes such as E. coli polymerase I (Klenow fragment) in order to complete the
synthesis of the mutation-bearing strand. Thus, a heteroduplex is formed, wherein one
strand encodes the original non-mutated sequence, and the second strand bears the desired
mutation. This heteroduplex vector is then used to transform appropriate host cells, such
as E. coli cells, and clones are selected that include recombinant vectors bearing the

mutated sequence arrangement.
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Bsml GAATGC BsoB | CYCCGRG Bspl2861 GDGCHC BspD I ATCGAT BspE | TCCGGA
BspH TCATGA BspM | ACCTGC BsrB | COGCTC BsrD | GCAATG BsrF | RCOGGY
BsrG TGTACA Bsrl ACTGG BssH || GOGOGC BssK | CONGG Bst4C | ACNGT BssS
1 CACGAG BstB | TTCGAA BstE || GGINACC BstFS | GGATGNN Bst N |

Bst U | Coo BNV Y Bearcy., Bstzl 71 GTATAC Bsu36l CCTNAE’f;T/Ué%"QS/?ZSZ‘JéPuPyGG
Btrl CACGTG 39993%0¢ - f+ 4 #8328/00266 - 49 V\02006/014737 PCT/ US2005/ 025747
%llna :: | i 1Lul e ll 11 .7t 1'. j1: u ..... IP;": 1" Il Il :X C8c8l
GONNGC  Cl al APCIHT  OdmpreharmivaG lnfgpnatmncwnc theppfangtiongATeignifipance TAHAAA  Eael

YEECCR - EQQl 8- CGhtent of a given residue of protein can best be obtained by saturation
mutagenesis in which all 19 amino acid substitutions are examined. The shortcoming of
this approach is that the logistics of multi-residue saturation mutagenesis are daunting
(Warren et al., 1996, Brown et al., 1996; Zeng et al., 1996; Burton and Barbas, 1994,
Yelton et al., 1995; Jackson et al., 1995; Short et al., 1995; Wong et al., 1996; Hilton et
al., 1996). Hundreds, and possibly even tho.usands, of site specific mutants should be
studied. However, improved techniques make production and rapid screening of mutants
much more straightforward. See also, U.S. Patents 5,798,208 and 5,830,650, for a
description of "walk-through" mutagenesis. Other methods of site-directed mutagenesis
are disclosed in U.S, Patents 5,220,007, 5,284,760; 5,354,670; 5,366,878; 5,389,514,
5,635,377, and 5,789,166.

ELECTROPORATION

[0150] In certain embodiments of the present invention, a nucleic acid is
introduced into an organelle, a cell, a tissue or an organism via electroporation.
Electroporation involves the exposure of a suspension of cells and DNA to a high-voltage
electric discharge. In some variants of this method, certain cell wall-degrading enzymes,
such as pectin-degrading enzymes, are employed to render the target recipient cells more
susceptible to transformation by electroporation than untreated cells (U.S. Patent
No.5,384,253, incorporated herein by reference). Alternatively, recipient cells can be
made more susceptible to transformation by mechanical wounding and other methods

known in the art.

[0151] Transfection of eukaryotic cells using electroporation has been quite
successful. Mouse pre-B lymphocytes have been transfected with human kappa-
immunoglobulin genes (Potter et al., 1984), and rat hepatocytes have been transfected with

the chloramphenicol acetyltransferase gene (Tur-Kaspa et al., 1986) in this manner.

[0152] The underlying phenomenon of electroporation is believed to be the
same in all cases, but the exact mechanism responsible for the observed effects has not
been elucidated. Although not wanting to be bound by theory, the overt manifestation of

the electroporative effect is that cell membranes become transiently permeable to large
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Ear | CTCTTC Ecil GGCGGA Ecod 091 RGGNCCY EcoR | GAATTC EcoR V GATATC
Fau 1 CCOGCNNNN Fnu4H | GONGC Fokl GGATG Fse 1 GGOOGGCC Fsp 1 TGOGCA  Hac
11 RGCGCY Hae |11 GGCC Hgal GACGC Hhal GOGC Hinc 11 GTYRAC HindIII
AAGCTT Hinf | GANTC HinPi | GCGC Hpa | GITAAC Hpa || H

Kas | GGCG@@Z?%HF‘%’QTACC Mbol GATC Moo || GAAGA MePFTGJ&AW@%W ul

iy b n sy ey “ § wE

ACGCGT  Mal ¥ AEETCH Wié b TESECA ™ Nse | TTAA MspAll CMECKG Msp | CCGG  Nael
GCCGEC Nar | GECECC Neil CCSGG Nco | CCATGG Ndel CATATO
molecules, after the cells have been exposed to electric pulses. There are conduits through

cell walls, which under normal circumstances maintain a resting transmembrane potential

of circa 90 mV by allowing bi-directional ionic migration.

[0153] Although not wanting to be bound by theory, electroporation makes use
of the same structures, by forcing a high ionic flux through these structures and opening or
enlarging the conduits. In prior art, metallic electrodes are placed in contact with tissues
and predetermined voltages, proportional to the distance between the electrodes are
imposed on them. The protocols used for electroporation are defined in terms of the
resulting field intensities, according to the formula E=V/d, where (“E™) is the field, (“V")

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

[0154]  The electric field intensity E 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 for a variety of protocols by applying a pulse of predetermined
voltage that is proportional to the distance between electrodes. However, a caveat is that
an electric field can be generated in 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 electric field per se.

[0155] During electroporation, the heat produced is the product of the inter-
electrode impedance, the square of the current, and the pulse duration. Heat is produced
during electroporation in tissues and can be derived as the product of the inter-electrode
current, voltage and pulse duration. The protocols currently described for electroporation
are defined in terms of the resulting field intensities E, which are dependent on short
voltage pulses of unknown current. Accordingly, the resistance or heat generated in a
tissue cannot be determined, which leads to varied success with different pulsed voltage
electroporation protocols with predetermined voltages. The ability to limit heating of cells
across electrodes can increase the effectiveness of any given electroporation voltage
pulsing protocol. For example, prior art teaches the utilization of an array of six needle
electrodes utilizing a predetermined voltage pulse across opposing electrode pairs. This

situation sets up a centralized pattern during an electroporation event in an area where
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NgoM V GCCGEC Nhel GCTAGC N a Il CATG NlalV GGNNCC Notl GCGGECCGC Nrul
TCGCGA Nsil ATGCAT Nspl RCATGY Rae | TTAATTAA PaeR7 | CTCGAG Pci l
ACATGT Plel GAGIC Pne | GITTAAAC Pnll CACGIG PpuM RGGACCY Psi | TTATAA
PspG | COWSG PspOM | GGEECCC Pst | CTGCAG Pvul CGATCG Pvu 11 CAGCTG
3999379v. 1 WORBBAI4UE266 -50 WO 2006/ 014737 PCT/ US2005/ 0 FETAKR200802574% | |

AL TR RAAL B R BUT 1 a:31 M. 5 ;J Rsa | GTAC Rsr 11 CGOWCCG
Sac | GACCTC Sac 11 CCECGG Sall GICGAC Sap | GCTCTTC Sau3A | GATC
Sau96l G%Kﬁgrueﬁbﬁﬂd {atetédeiigoveriap poinfiddVelbp. Brédhsite h¥atdo of 26N ard teRNCGT
SfaN 1 GCAT , .9ﬂ0 p. . Eg;
along electroporation path will kill the cells, and limit the effectiveness of the protocol.
However, symmetrically arranged needle electrodes without opposing pairs can produce a
decentralized pattern during an electroporation event in an area where no congruent

electroporation overlap points can develop.

[0156] Controlling the current flow between electrodes allows one to
determine the relative heating of cells. Thus, it is the current that determines the
subsequent effectiveness of any given pulsing protocol and not the voltage across the
electrodes. Predetermined voltages do not produce predetermined currents, and prior art
does not provide a means to determine the exact dosage of current, which limits the
usefulness of the technique. Thus, controlling an maintaining the current in the tissue
between two electrodes under a threshold will allow one to vary the pulse conditions,
reduce cell heating, create less cell death, and incorporate macromolecules into cells more

efficiently when compared to predetermined voltage pulses.

[0157] Overcoming 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.
The precise dosage of electricity to tissues can be calculated as the product of the current
level, the pulse length and the number of pulses delivered. Thus, a specific embodiment of
the present invention can 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.

[0158] Although not wanting to be bound by theory, 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 electrodes. It is desirable that the voltage pulse be as homogenous
as possible and of the correct amplitude. Excessive field strength results in the lysing of
cells, whereas a low field strength results in reduced efficacy of electroporation. Some
electroporation devices utilize the distance between electrodes to calculate the electric
field strength and predetermined voltage pulses for electroporation. This reliance on

knowing the distance between electrodes is a limitation to the design of electrodes.
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Sfc I CTRYAG Sfo 1 GECGCC SgrA | CRCCGGYG Smal CCCGEG Smi 1 CTRRAG SnabBl
TACOTA Spcl ACTAGT Sphl GCATGC Ssp | AATATT Stu | AGGECCT Styl COWAGG
Swal ATTTAAAT Tag | TCGA Tilt | GAWIC TIi | CTCGAG Tse | GOWEC Tsp4sl
GISAC Tsp5091 AATT TspR I CAGIG Tthlll | GACNNNGTC Xbal TCTAGA Xhol
CTCGAG Xnawogge®3®7 Xim | GAANNNNTTC [ 01611 The ter m " PEStUS2@s/HIIMIENZY ME

di gesti on" of, DNALAS thSed vhersiprefers to catalytic cleavage of the DNA
with an enzynme that acts only at certain locations in the DNA Such enzynes

are call egeéaﬁ&t file Girb SAmARIRNUEIRA SIS c@d@,fau&mlw dét8Amih® theVthsdda®RCA d S

speC|f|c is called a restriction site. The various restriction enzynes used
her ei n ar ¥olume efrEipsie Petween (e elgeirades tke thhteme hebueen; edastredasds nplohaiticabf act or s,

and ot her gf sauhr @e@&ﬂﬁrﬁ%ﬁo e @)}Q&I’oiglafe dé‘e%ﬂn&b’ %&rgb‘ﬁbgﬁ'ﬁ% T hSHRRL, | dhteafive!SEd-

Restriction enzynmes CoO esi gnate brevi ati’ons corrposed of a
capital | ethbmm'émldfcavmddlbyleottrdirbradagtdbsigxswould;heememhmt mgndrkyymmuanabr fani sm

from which ach re | nen rreorl bt ai ned. and .t hen a
nunber deg‘?‘g Sl?ﬁn“éjc a"ﬁ? F‘Eﬁ ﬂltfg &?F@F%qu SEB%WC%gmgfno“pl asm d
or DNA fr é‘)ﬂﬁﬁ&hcdlﬁle&ﬂe‘éle\dﬂrbdh @Fb@bﬂthalda n@ﬂdéﬁat@ffroﬁﬂﬁﬁé r¥Birit Aind Bedpe of @e Of
buffer solution. Appropriate buffers and substrate anounts for particul ar

restricti Byewtipny Fhe dapth of egehdndividual glectrode wilin amamray &yd in thecdesired Hss¥e enzynes
are used £Qu@M3Wahied l“ﬁ&n&&nﬁaﬁlﬁb@ﬁg bdshis. %rl"qd&lﬂf)ﬁ,erﬁ{llﬁﬁﬁsmj ection sites for the

macromolecules could be added to the needle electrode array.

[0159] One example of an electroporation device that may be used to
effectively facilitate the introduction of a macromolecule into cells of a selected tissue of a
subject was described in U.S. Patent application 10/657,725 filed on 9/08/2003, titled
“Constant Current Electroporation Device And Methods Of Use,” with Smith et al., listed
as inventors, the entirety of which is hereby incorporated by reference. The electroporation
device comprises an electro-kinetic device (“EKD™) whose operation is specified by
software or firmware. The EKD produces a series of programmable constant-current
pulse patterns between electrodes in an array based on user control and input of the pulse
parameters and allows the storage and acquisition of current waveform data. The
electroporation device also comprises a replaceable electrode disk having an array of
needle electrodes, a central injection channel for an injection needle, and a removable
guide disk.

RESTRICTION ENZYMES

[0160]) In some embodiments of the present invention, a linear DNA fragment
is generated by restriction enzyme digestion of a parent DNA molecule. Examples of

restriction enzymes are provided below.

Name Recognition Sequence
Aatll GACGTC

Acc65 | GGTACC

Accl GTMKAC

Acil CCGC

Acll AACGTT

Afel AGCGCT

Afl1l CTTAAG

Afl i ACRYGT
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...... S I O S 1 O S O I O Y/ O IR 4
4...11 ..::A:" ASL ::;.0 .rv "N .+" EXAMPLES 101621 The foll owi ng exanpl es
are includedyp9ofppistrate preferred enbodiments of the invention. It
shoul d be appreet+ at ed vay- t.hose.qf ..skill in the art that tGI/USE@SMINTHUEsS

di scl osed in' the ‘exaip!'&s” Whi'th T8l | ow represent techni ques di scovered by
the inventor to function well in the practice of the invention, and thus
can be considered to C(‘iﬁl%ftitute pﬁ% red nodes for its practice. However,
those of skill in the aniwishoul d, ggatcl i ght of the present disclosure,
appreci ate that many chaiges can beacmwderé n the specific enbodi ments that
are disclosed and still A tain a | P&R&C6r simlar result w thout departing
fromthe spirit and scoff:of the i i on. EXAMPLE 1 CONSTRUCTI ON OF DNA

VECTORS AND METHODS | N AliiMAL SUBJ ccd®1631 DNA constructs: In order to
enhance the vacci nati onAsdsponse axdAAD | nprove the clinical outcone of
subj ects after an inf ecf::i’ us chal l BGit was first necessary to design
several GHRH constructs,.griefly, g | asm d vectors contained the nuscle
specific synthetic promeingrn SPCc5- 1gcaAr&EQ DH15) (Li et al., 1999) attached to
a wld type species-sp8wiific or as@iRog GHRH. Sone w | d-type GHRH sequences
were cloned in our |abgfatory (d GC¥@t and horse); others (chicken, ovine,
bovi ne, porcine, humangy,\Mere synt E‘Qed according to the specialized
literature. The anal og 8¥H sequangescovere generated by site directed

mut agenesi s as descri beBiYDr aghi a-@kIi¢c et al ., 1999). Briefly, mammalian
GHRH anal og cDNA' s Wereg ner at ed T te directed nutagenesis of GHRH cDNA
(SEQ D#18) (Altered Sitggill in vi M@genesi s System Pronega, Madison,

W), and cloned into theiBanH / Hawdrd¢d | sites of pSPc5-12, to generate the
specific GHRH constructBrThe 3' urficmdsd ated region (3' UTR) of growth

hor nrone was cl oned dovvn% rt’leam of DNA. The resul tant plasm ds cont ai ned
manmmal i an anal og codi ngest£Qi on f oryy , and the resultant am no acid
sequences were not nat®ml |y pressaminNvateammal s. Al t hough not wanting to be
bound by theory, the HBlncenent G8£G¥the vacci nati on response and the
i nprovenent of the cli :g'qu out cor@T subjects after an infectious

chal  enge are determ neslawil t i mat elpytchywt he circulating |l evels of GHRH

hor nrones. Several diffebseit pl asmcdscencoded different nutated or wild type
am no aci d sequences ofBS;gHRH or f @he¢AGonal bi ol ogi cal equival ents thereof,
for exanple: 3999379v.§}HiQ§3328/ 0@3@@3&52 WD 2006/ 014737 PCT/ 1JS2005/ 025747

BsiW | CGTACG
BsmA | GTCTC
BsmB | CGTCTC
BsmF I GGGAC
Bsm I GAATGC
BsoB | CYCGRG
Bspl2861 GDGCHC
BspD | ATCGAT
BspE * TCCGGA
BspH [ TCATGA
BspM [ ACCTGC
BsrB | CCGCTC
BsrD | GCAATG
BsrF [ RCCGGY
BsrG | TGTACA
Bsrl ACTGG
BssH II GCGCGC
BssK CCNGG
Bst4C | ACNGT
BssS | CACGAG
BstB I TTCGAA
BstE 11 GGTNACC
BstF5 | GGATGNN
BstN | CCWGG
BstU | CGCG
BstY [ RGATCY
BstZ171 GTATAC
Bsu36 I CCTNAGG
Btg | CCPuPyGG
Bir] CACGTG
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n..., Lyrhor! nnn. .aun.:.::,,,,.. r. LN r uon
PI asm d Encoded Am no ACI d Sequence HV- GHRH( SEQ D#l)

HVDAI FTNSYRKVLAQLSARKLL QDI LNRQQGERNQEQGA- OH  Pi g- GHRH( SEQ D#2) :

YADAI FTNSYRKVL GQL SARKL L QDI MSRQQGERNQEQGA- OH  Bovi ne- GHRH ( SEQ D#3) :

YADAI FTNSYRIKYh68@ HARKLL QDI MNRQOGERNQEQGA- OH  Dog- GHRH ( SEQUSHib} 125747

YADAI FTNSYR\1: GQb SARKL QDI HyBROGGERNREQGA- OH  Cat - GHRH ( SEQ D#5) :
YADAI FTNSYRKVL GQL SARKL L QDI MSRQQGERNQEQGA- OH Tl - GHRH( SEQ D#6) :

Y DAl FTNSYRKVLAQL SARKL Le@iah L NRQQGEBMNGIIGGA- OH  Ovi ne- GHRH ( SEQ D#7) :
YADAI FTNSYRKI LGQL SARKL L@ MNRQQGERNRQEQGA- OH  Chi cken- GHRH ( SEQ D#8) :

HADG FSKAYRKLLGQL SARNYLR4S] MAKRVGS EPLS-OH Hor se- GHRH
(partial)(SEQ D#9): - AN FTNNYR SARKI LQDI MBR- = = == == = - - - oH
Human- GHRH( SEQ D#10) : Al FTNSYRila@l SARKL L QDI NSRQQGESNQERGA oH

TV- GHRH( SEQI D#11) :  YVDARATNSYRKVLAGESARRKL L QDI LNRQQGERNQEQGA- OH

TA- 15/ 27/ 28- GHRH( SEQ D@g’) YADA qutﬁleRWLAQ_SARKLLQDI L NRQQGERNQEQGA- OH
[0164] In general, the Eg,r]coded GH %&{ functional biol ogical equival ent
thereof is of formula: B3I 79Iv. 1rdEN828/ 00266 -53 WO 2006/ 014737

PCT/ US2005/ 025747 |t"'ﬁ90RIII "||GAmr: T 11 11" h 1Y "k [I1"""'". . . 4
..... N I B §° ATATC) | = h - X1- X2- DAl FTNSYRKV
L- X3- QLSARKLLQDI - X4- X5- xe N-G L GA- OH ( SEQ D#14) [0165] wherein:

X1 is a Dor Uisomer abk@an am nocamai selected fromthe group consisting
of tyrosine ("Y"), or I’ﬁSGSItIdI ne (“GEC GGCX2 is a D-or L-isoner of an am no
acid selected fromthe }g’rﬁ)up conskggglyﬁg of alanine ("A"), valine ("V"),

i soleucine ("1"); X3 '};s‘,e,z,} D-or Lggg@ner of an am no acid sel ected fromthe
group consisting of alamine ("A"paosc glycine ("G'); X4 is a D-or L-isomer
of an am no acid sel ectFéldIfromthéT%%up

mnc

Hind 11 AAGCTT
Hinfl GANTC
HinP1 1 GCGC
Hpal . GTTAAC
Hpall CCGG
Hph I GGTGA
Kas GGCGCC
Kpnl GGTACC
Mbo I GATC
Mbo If GAAGA
Mfel CAATTG
Miul ACGCGT
Mnl 1 CCTC
Msc | TGGCCA
Mse TTAA
MspAll CMGCKG
Mspl CCGG
Nae [ GCCGGC
Narl GGCGCC
Neil . CCSGG
Nco l CCATGG
Nde ] CATATG
NgoMI V GCCGGC
Nhe [ GCTAGC
Nla Il CATG
Nlalv GGNNCC
Not | GCGGCCGC
Nrul TCGCGA
Nsi { ATGCAT
Nspl RCATGY
Pac | TTAATTAA
PaeR7 1 CTCGAG
Pcil ACATGT
Plel GAGTC
Pmel GTTTAAAC
Pml CACGTG
PpuM | RGGWCCY
Psil TTATAA
PspG 1 CCWGG
PspOM [ GGGCCC
Pst] CTGCAG
Pvul CGATCG
Pvull CAGCTG
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L]

consisting of nethionine ("M), or leucine ("L"); X5 is a D-or L-isoner of
an amno acid selected fromthe group consisting of serine ("S") or

aspar agi nes ("N) X6 is a D or L- isomer of an am no acid sel ected from

t he group cQ of arginine ("R'), or serine ("S")

L-i soner of T’g l,a,qtd 56l eqt,epl fromthe group consi st q%zk@o@s& gi n| ne
("R"), or it i e ety matl] XS is a D or L-isonmer of an amino acid

sel ected fromthe grou consi sting of arginine ("R'), or glutamne ("Q").
[0166] The plasm ds de *‘ri bed abogg‘é got contain polylinker, I1G=-1 gene, a
skel et al. al pha-actin prgacrmt er or gasdeel etal al pha actin 3' UTR /NCR
Furthernore, these pl asdti ds wer ecedtaGoduced by nuscle injection, foll owed
by in vivo el ectroporat®dn, as d€ i“bed bel ow. [0167] In terns of
"functional biol ogical BHyivalentgsait is well understood by the skilled
artisan that, i nherent ¢.p¢it he def gonéd on of a "biologically functional

equi val ent"” protein arsdflor pol yngciagatiéide, is the concept that there is a
limt to the nunber of ¥ ?nges t AGtay be nmade within a defined portion of
t he nol ecul e while reta§ iing a noly & wWith an acceptable |evel of

equi val ent bi ol ogi cal ag;atquw ty. Fdogtd onal biol ogi cal equivalents are thus
defi ned herein as thosesfqir ot ei ns (:amtc ol y-nucl eotides) in selected am no
acids (or codons) may%é‘ subst i tgggz A peptide conprising a functional

bi ol ogi cal equival ent af,; GHRH i scde ypeptl de that has been engineered to
contain distinct am no sati d sequentedc Whil e sinultaneously having simlar
or inproved bi ol ogi cal |SpaBdcti vi tmih conpared to GHRH For exanple one

bi ol ogi cal activity of HlstoE Tlitate GH secretion in the subject.
3999379v. 1 108328/ 0026 Sp,54 WO 20& 4737 PCT/ US2005/ 025747 1Y h

“rt... 11000 " n 11 L. sl | XGeeeT. "i.e u..... .. 11 ..gp 1Y 16,.n
[T .r" 9...p ;;v 11..,CM., [0168FC®WEEn zed Pl asm d Backbone. One aspect of
the current invention i a]l he opti t?b ABl asmi d backbone. The synthetic

pl asm ds presented bel olwlcont ain gaykaryoti c sequences that are
synthetically optim zedrifior speci escaweci fi c manmalian transcription. An
exi sting pSP-HV- GHRH ITasIm d ("pAgYg¥es") (SEQ D#22), was synthetically
optimzed to forma ne g%g smd ( cD#25) The plasm d pAV0125 was
described in U S PatenitSp 551, 99 Atmtled " Super-active porcine growth

hor none rel easi ng hor noneaianal ogGAciesaed on April 22, 2003 with Schwartz,
et al., listed as inven¥®fs ("thdSBAwartz "~ 996 Pat ent "), which teaches
application of a GHRH fog cont %@%ﬁé@ nutations that inprove the ability
to elicit the rel ease growth hehra&rrdhi s 3,534 bp plasm d pAV0125
(SEQ D #22) contains a plasm d backbone with various conponent from

di fferent comrercially available plasm ds for exaw a syntheti c pr onot er

SPc5- 12 (SEQ i9#6d]  Thedernt /regfrighancsngpmexdfacs eseeydihersy refgig a
3' end of *w%a IQEQW%%asmthA(%%%e u@t Q&g oD GE bdrtatn RXAMRS ESthef

optim zed synt et| C
DNA. Such enzymes are called restriction endonucleases, and the sites for which each is

specific is called a restriction site. The various restriction enzymes used herein are
commercially available and their reaction conditions, cofactors, and other requirements as
established by the enzyme suppliers are used. Restriction enzymes commonly are
designated by abbreviations composed of a capital letter followed by other letters
representing the microorganism from which each restriction enzyme originally was
obtained and then a number designating the particular enzyme. In general, about 1pg of
plasmid or DNA fragment is used with about 1-2 units of enzyme in about 20pl of buffer
solution. Appropriate buffers and substrate amounts for particular restriction enzymes are
specified by the manufacturer. Restriction enzymes are used to ensure plasmid integrity

and correctness.
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i nclude an optim zed w-porcine GHRH pl asm d, pAV0225 (SEQ D#26) Figure 8;
dog GHRH plasm d, pAV0235 (SEQ D#27) Figure 9; bovine GHRH plasm d, pAV0236
(SEQ D#28) Figure 10; cat GHRH plasm d, pAV0238 (SEQ D#29) Figure 11; a TI-

GHRH pl asm 9 (SEQ D#30) Figure 12; ovine GHRH 0240
(SEQ D#31) 6@%‘9‘% . ghi.cken, GHRH pl asmi d, pAV0241 (SE ?@%yﬁﬁg‘%e 14;

horse GHRH'D I‘ adm o = EAVO259 'SP D#33) Fi gure 15; human GHRH pl asni d

( SEQ D#34) . The t her apeuti c encoded._gene for such optim zed plasm ds may
al so include optinized nucleic acﬁﬁchs that encode nodified GHRH
nol ecul es or functional biological equivalents thereof. EXAMPLE 2 PLASM D

| NJECTI ON AND T | E RGE
e i [0169) Mg M5 PATbIR S0 gchter” 8 (eMeEd oM doe. i

wei ghts babedimenty 5 nmwotmxg Itemu@hﬁs@aremted by these pf gklliu@ﬂ@ﬁﬁetb@tﬁ%t)

Ani mal s raQ { tein
et ( pr oFemuie ciodet ATt LTI A 189 s R RUARGEE SR BME BN
obt ai ned itskitgr ® ﬁnﬁmaar\eelaid thegwadticabl the ikventi¢i) aad ehusl can. be dohsitleredrd h, CA,

USA Endot oxi n | eye were at, less, th 0.01 EU 3999379
108528100 SR LEEPaETS8 RS A7 StP MEeHCE OS2 BoseSL Gkl i o arf Stcyld, iy 11 {1

“oi T 11Yightof thdpresent dlselesuQ abpfé&ate' that rhday- chaﬁge@caeré‘mahé il fHe.sp&sfigreasur ed
by Kinetic Chromagenl c Endosaf e, Charleston, SC). Plasm d preparations

wer e di | ueabodimeris &rat jare dfml@qed and stilb phiainc biep qr%lméﬁrgwwlv\mtgmt dgpartingol y- L-
gl ut amat e verage) (Sigma, St. Louis, MJ). On Day O
of the e%@ﬁhﬁ@nﬁ Sé%%gngqg%?g manual |y restrai ned and a secreted

al kal i ne phosphat ase (SEAP) expressing plasmd solution was directly
injected through the intact skin iwlsem menbr anosus nuscl e using a
21-gauge needle, in the center of prn electrode array. Al major
surface bl ood vessels were avoi ded when finding an appropriate injection
site. At tGONSTRWETEONIORDNA VECINQRS XND MEITHODS INMNIMALSIWBHECT i n our
case 80 mlliseconds; electropor ati on was initiated: 5 pul ses of 52

mlliseconds i ngt EEHO. 4- A. ct r| flehd intensit 1 _second

bet ween pul ses{blg\gl t t?ﬁ e &Pd’éﬁcéléatWtr%pﬂﬁﬁqm%%bA and
Ani mal  Welihpoge Ad cliicslebitbérfie o[fOs'hmbtsBimdaxpmfé@@hs Q@Ralldage daweasOfirsB, 7, and
10 of each experinment, aninmals _were weighed at 8: 30, AM and bl god was

col | ect ed NEAFSSAEIIRI d6sigD oF Yergd (HARTrconstRiCES- N‘F@?@W RERASErioR waipanedtthe t ubes.
Bl ood was xrﬁilscl,lé) éi:lﬁcosﬁllﬂgehcfﬁém&tgr SPC51§2 @E% 15N L0 ;;lem@%)aﬁt{%ﬁedaﬁda

subsequent t rifuged at 3000 x for m n and the serum stored at

-80C unti Mllﬂutryphepecmssspytsﬁs or analog GHRH Some wild-type GHRH sequences were
cloned in our laboratory (dog, cat and horse); others (chicken, ovine, bovine, porcine,
human) were synthesized according to the specialized literature. The analog GHRH
sequences were generated by site directed mutagenesis as described (Draghia-Akli et al.,
1999). Briefly, mammalian GHRH analog cDNA's were generated by site directed
mutagenesis of GHRH ¢cDNA (SEQID#18) (Altered Sites II in vitro Mutagenesis System,
Promega, Madison, WI), and cloned into the BamHI/ Hind III sites of pSPc5-12, to
generate the specific GHRH construct. The 3' untranslated region (3'UTR) of growth
hormone was cloned downstream of GHRH cDNA. The resultant plasmids contained
mammalian analog coding region for GHRH, and the resultant amino acid sequences were
not naturally present in mammals. Although not wanting to be bound by theory, the
enhancement of the vaccination response and the improvement of the clinical outcome of
subjects after an infectious challenge are determined ultimately by the circulating levels of
GHRH hormones. Several different plasmids encoded different mutated or wild type

amino acid sequences of GHRH or functional biological equivalents thereof, for example:
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[01711 Secreted enbryonic al kaline phosphat ase assay: Serum sanples were

t hawed and 50L was assayed for SEAP activity using the Phospha-Light

Chem | um nescent Reporter Assay Kit (Applied Biosystens, Bedford, MA), per

manuf act ur ions. The lower Iimt of detection y is

3pg/ L. m?:g? Zgbg;rﬂa%g.ﬁ{.ru@t ed, serym,sanpl es were diluted 1: tfgy |Str21&r§r/8€52£7aser um

before assdyf hg “f 6 SEAP ‘“'a'c"tlv’ity Al'l sanples were read using LUM star

Gal axy | umi noneter (BMG Labt e(anoI %gl es, O‘f%nburg, Germany). (01721 The

SEAP pr ot gﬂﬁi’-‘l&' i mmunogeni ¢ in €redi ated cl earance of

the proteg&rd 5@19 Ly thin 10 to 14 days after plasmd delivery (Figure
when ection followed by el ectroporation is used. Thus,

? Efe'r o ot Zw%égFi@%&ﬁ#@%ﬁ&&%@bﬁﬁoééﬁ%@%%é# over % Zyeek period and
i ntranusc 1 k Bﬂw;er Nevert hel ess, the technique could be used
to delive £ | ecul es that specifically enhance the i mmune

et o0 4AsRsSHil Bk A5, BTSN U AERLRA Gy ceponsg uoual v occlrs,

0
H

I'r UV\'I' PP ne 4 QA e 111 "tA 11"t 16a-4,, L.A 6::p g"'~~ ~A .~
116; BP 2nes G QE LA tely 14 days after the vaccination, it is

r easonabl @%{L‘é i L& as GHRH, coul d occur
bef ore tthPg'g%FﬁS%gﬁﬁ Ac%kncﬂ(gznﬁt anp%gﬁﬁg e VaCCI nation procedure.

EXAMPLE 3 oGHREL RV, é_il’ gy ON I N CONB [0173] Thirty-two prim parous Hol stein
cows, 18 M with an average wei ght of 547 43kg, were
treated Wylaha %ﬁﬁgYﬁﬁné—@t L(Eﬂﬁ‘ﬁs‘i bbﬁﬂNiﬁsGAl%t trinmester of gestation
and designated as the tre group. |m arl'y, 20 pregnant heifers from
the same QY. eRRANYsLHIHFE) Sane breed and age did not receive plasmd
t r eat ment —ama—Served—as comrols. Animals calved at age 23 months 24 days.
Cows WereYA'@QE%@ﬁsYﬁK@Lééﬁﬁxr&%ﬁldm‘Sﬁsﬁz@Q&Ekﬁ odhtdy fans equi pped with water
msters for evaporative cooling and exposed to natural daylight. The herd
was fed angi-Gagg(bagesséptal mxed ration ad libitumtw ce daily. Each cow
was fitted™wth a transponder/ pedoneter that allowed for automatic
i denti fi catripal rtROVRRVLEGL SKR NG IIMROoGARNDBEGEOME| Uusi on of this
experinment, all animals treated with plasm d were di sposed of in such a
manner thafvihBeeHruH! (SBoES#TH d not enter the food chain. All mlk and
ti ssues produced by treated animals were destroyed and did not enter the
human f oogrehaiFrmNsARK MBEQ RS IOQIDT MROBGERNGEGELCOR N accordance with the
Nati onal Research Council's Cuide for the Care and Use of

Chicken-GHRH (SEQID#8) :

HADGIFSKAYRKLLGQLSARNYLHSLMAKRVGSGLGDEAEPLS -OH

Horse-GHRH (partial) (SEQID#S) :

-ADAIFTNNYRKVLGQLSARKILQDIMSR--~--------- OH

Human-GHRH (SEQID#10) :

YADATFTNSYRKVLGQLSARKLLQDIMSRQQGESNQERGA -OH

TV-GHRH (SEQID#11) :

YVDAIFTNSYRKVLAQLSARKLLQDILNRQQGERNQEQGA - OH

TA-15/27/28-GHRH (SEQID#12) :

YADAIFTNSYRKVLAQLSARKLLQDILNRQQGERNQEQGA - OH

[0164] In general, the encoded GHRH or functional biological equivalent

thereof is of formula;

3999379v.1 108328/00266 -53-



L

Laboratory Animals. [0174] Intranmuscular injection ofplasmd DNA. The
endotoxin-free plasmd (Qagen Inc., Chatsworth, CA USA) preparation of
pSPcS 12-HV-GHRH was diluted in water to 5ng/nL and formul ated with
poly-L-glutamate 1% wt/wt. Cows were given a total quantity of 2.5ny

pSP- Hv- GHRIVPRRYSAMTSEul arl y in the trapezius nuscle usi i§TAS2E@TERdI e
(Bect on- Di odRithgon i Frd ki SLEdks, NJ). Two nmin after injection, the
injected nuscle was el ectroporated using Advisys's EKD devi ce, and using

t he fol | ovKpN,-DAIRTNS YRES L-X;QUSAHRK LIIQIIVR,-X3-R QO GE &N M- Xl AOH as
descri bed (Draghia-Akli et al., 2002b). The voltage changes wth the change
in resist@E@mH4f he tissue during the electroporation (to nmaintain
constant current), and it has been recorded to be between 80 and 120 V/cm

For all injections, 2cm needl es were inserted through the skin into the
3999379x. 1 108@)386]002%ere§¥ )V}Qs@%&%-%r B@’Ehtéﬁ%ﬂ@%{a&m%d fréi “theé: V~ :le
nugyp A "~dp 11...U C W, fI,,,

i L d Eroup’ COWISU#E?@F)ébSINﬁ‘Wé’) or Wéﬂé%ﬁ%bw&dlﬁ R Latsemgr effaneaming, ect i on
d 24 h | il
an 4 @h (Eéleétgd {r?l%ﬁhéggréﬁ% ggn}swﬂflégf’élﬁm ' 5 vgiu’?é;{‘ V’)ﬁ%{' ?ﬁ&)leg gtI [0175]

Wi ght , y condi res oretre wer e
wei ghed 01X3t1h1(a B-and-samebofdre dmgwadosd GeFR:at@if from thaterdup m&mﬁ:ﬁamae

connect ed tq, . ndi cat and WP in Central City
Scal e, Cefit’t Al é]\mﬂ?%rzl\é)) %ﬁ%ﬁﬁa?ydﬁ%}nﬁ |a5ﬁ81(5“°t?)°“gf‘ed%|5@ ﬁ%hei Ha¥endent
dairy ani mks@ﬁg Qﬂirieﬁﬂicﬁm(e'rgm AMcinelTiIvBy Xi isya) Dioh dlistvaérofahiartasladi@ t he

t reat nent %&M S assessed condition scores prior to treatment, between

60 and 80§ fiempike groun cwmstlaa@f sermerti 'S oasaragines (o X is dP- vHLh
obser vi ng.l%ﬁgr BC%QHH% idie Q@rﬁéﬁbﬂ 'thé Bllo'ﬂ? rﬁ:atg%stgn agéléigé ‘gﬁzd&@%ﬂflg 1996) ,

W th possi rangi ng roml very-th
over - condi(‘tS”aJnxdisca)\Eb- or IHrofmes 0b ar Stmiver ecndmalsmda&om thergroup p¢ra§nng10G—|RH

treatment and at.6 Hoof...SGor in Q h I to 4
(severe h(gfcﬁmlﬁef{)glg g{l’v 1851( (Zﬁ %%S}&a C‘# 'IS@%S{] 00 lg\%\é@désglglﬁganed an
addi ti onalfro thegivup chsistiap o aghare (enenéngﬂlthmuﬁr(@e)nt (1 point), and the
necessary treatnents at any given tine (1 point). Possible hoof scores

ranged fromO (no problem to 24 (severe hoof problens at all 4 feet,
abscesses, and{0166knsht pesinidsrdescribved dighe fdomoe amitaih @oly)inkdrOIGHG] génenpl et e

bl ood count and i mmyne markers ol e ood fr eifers s coll ected
in EDTA aftf "s‘ﬁllt?(rj'rl?l’tat"@ﬂ“ﬂ’&m?fﬁrn‘ﬁl ae§ké\re51 | 81p aéﬁﬂ‘n:{ %%@Rs *i“% re“@?—ft*‘éri nary
Medi cal Di,ggnoaté&e ifbQuBs by misele! ig@6tioal Flidwed by Pivb YeckBpdrhthial BENt, and
at 18 and 300 days post-treatnent, ‘and after a vaccination chal | enge.

Hemat ol ogyesstibesheel@y.s i ncl uded: erythrocyte counts, hematocrit, henogl obin,
total |eukocyte count, and differential |eukocyte counts (neutrophils,

| ynphocyt es, nobnoc tes, eosi nophi |'s, and .
[0167 In terms of “functional biological equivalents”, it is well understood by

the skilled artisan that, inherent in the definition of a "biologically functional equivalent”
protein and/or polynucleotide, is the concept that there is a limit to the number of changes
that may be made within a defined portion of the molecule while retaining a molecule with
an acceptable level of equivalent biological activity. Functional biological equivalents are
thus defined herein as those proteins (and poly-nucleotides) in selected amino acids (or
codons) may be substituted. A peptide comprising a functional biological equivalent of
GHRH is a polypeptide that has been engineered to contain distinct amino acid sequences
while simultaneously having similar or improved biologically activity when compared to
GHRH. For example one biological activity of GHRH is to facilitate GH secretion in the

subject.
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basophi |l s), platelet count, nmean corpuscul ar vol une, nean corpuscul ar
henogl obi n, nean corpuscul ar henogl obi n concentration, and fibrinogen.
[01771 I mune markers were assayed on all treated cattle and controls at day

0 and 18 E}Eg}@@fag”treat ed and 10 control cows at 300 @&é@sg@?@gﬁﬁgat nment

and after Bl OGAL: 9 vaggci.pgtion chal |l enge. Anal ysis d by
f1 ow cyt ondt iy ' (‘F&)“ U8t rig"™ Ttondct onal anti bodi es (mAb) devel oped in Dr.
Davis's |aboratory (Department of Veterinary M crobiology/ Pathology, CVM
Washi ngt on St ai0d68Ini vOpsimized PlasmidaBackbope hOngespagt.of emtirreat inventionfis mAbs

duin 3. EC. i 9 V. 2 -58 W)
2006/ 014755 PRUFFERE B, BafSORE D et B sheckBd S oo
popul at i oaskadfotip esequenedsathatd hreogymtheticatiy cdpiarizede for spedi€¥Bigerificnmpamalidrer al

g e S S L e S e ST W et

some conbinaiaiess, (}lpf?inii%rtsf%&% ah@wipmsﬁmﬁtstaqmzs)hemel;%hﬁé9&%1_@5‘ @hal on CDA
and CD8 T cells.” Ten nL of bl ood was obtained at the tines indicated and

pr ocesseddé¢seribeddn (B Ratene 6,55 hPI6 titled Superramdivp petsine\gaewihyhoaronerelpasing buf f er ed
NH4C , wa ' 13 u | ] j nj | I ‘dextrose
(PoS/ AcD) LEfene ApBREG R o Ryl 25 2007 bl SEATAE, "erd, Toled s il 201 ¢

pl at es co(itla S¢hwartz 189G Patert’ ) iwhidotehtheatapplitatiaf ofMGHRHhaalog| dontainisy e

i ncubated for, 15 mn on ice, washed 3X in PBS/ ACD and incubate ot her 15
e ¢ PR WA T P UReOGicl S Pisases ey POgate SHS P

anti bodi eglag@idl pARHES WHQID #22Y QoGRS iaplashii GASKHOHhE With v&TouP R¥mASHent hri n- Cy5
(Sout hern Bi ot echnol ogy Associ ates, Birm ngham AL, Caltag Laboratories,

Bur | i ngamfromcfifferemieomingrrigliy\eyalablg otasiédshiog ezampleraisynthetiel promab@SHedf f ered 2%

f or mal deh I i j ) 1 ned. The
col e wer b2 SSRGS s rfodtBldhof GG OHRH MndrEs [SSITHISY ahlh slepaBERERAPS: 0%,
sof t war e. gioattia homane(SEQY2438).00thet epucifio dxdmples Sf aptimizad synthetiv lasntids, CA)
and FCS Expr,ess (De.Nqvo sof.t Thor nt on i software. Unl ess
o her ni oo MBS AB gpOgiAen vamcines CefieL gagaids BAyo gl {ndngid) riglel $fice

popul at i oGS qmﬂﬁdg@éﬁymsa«sﬁmp#m Figi8 0% ®ddine EGHRHO/ﬁlmsr@ia, anizmt ion

thereof (e.g. total. and CD4- cells represent 100% of cells assayed;

total CD2(S #28DPigarozll; eebSHEE plasmiGmANE38 (SERIREMN tFigweoddop Tel | s
T ) t ' . . 4
Cneul i n mOuRip Bl > AN:0 BEUIDHR ewe 12) pl IFRHRRSIRTLANEAE oor i

was al i quBEQIDH3t) Righreant®; whizkére GHRH plasadid, spAVeRdd (SEXQID#3R)aFigui80CT4prior to
anal ysi s.  Bi ochegical anal ysi c (thin 43 _h after col |l ection
(Texas Vel®sf n‘gﬁghﬁ/é%qs cﬁ éﬁgg?\%st?%{)%\ﬁ al%}g‘w ?ﬁolh}“«?@'é %ﬁgﬁjg’#s ). Serum
bi ochem c g4 EGIDARY), Thé therpbwiitas céded pemefon FloAQptimitiet Plameds BRI include

gl utanyl transferase, creatine phosphokinase, total bilirubin, total

protein, APHOEEH nugeipagidj seauasicesothal prsade modifisdHHRE, malerwlpner fyseéenshor us,

cal cium %@og@éalj%\ﬁien{s’lﬁé’r%f? and | G--1 assays were

EXAMPLE 2

PLASMID INJECTION AND ELECTROPORATION CAN BE USED TO

DELIVER ANTIGENS TO LARGE ANIMALS

[0169]) Young hybrid pigs of mixed gender, 3 to 6 weeks of age, with weights
between 15 and 40 kg, were used (n = 6 to 7/group/experiment). Animals were group
housed in pens with ad libitum access to 24% protein diet (Producers Cooperative
Association, Bryan, TX) and water. Plasmid was obtained using a commercially available

kit (Qiagen Inc., Chatsworth, CA, USA). Endotoxin levels were at less than 0.01 EU/pg,
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performed within 90 days after serumcollection. Sanples were anal yzed for
glucose and insulin levels by an i ndependent |aboratory (Texas Veterinary
Medi cal Diagnostic Laboratory, College Station, TX). Al sanples were

anal yzed in the sane assay. The assay variability was 3.6%for the insulin
assay and QAR N he ol ucose assay. Total proteins 3855§37)PST

o Ly N

108328/ 00286559 "We 9008/ BTa T3+ “PCT/ US2005/ 025747  were neasured using a
Bi 0-Rad protein assay kit on the serum sanples (Bio-Rad Laboratories,
Her cul es, asCAjeasyréil 491 KaeticoiGhmamagasisalALo(Endesafe, Charlestor, GBC). Rismideasur ed

i het | : ' di ' kit foll awi h
onof oot WPETR R SRS AT LT DRIE g B Nblefl B
enpl oys aglutidateddliuasasit®PVED.5 kD \a@erafd) ((Siigng, Su Dbwis, MONt @i Day Ot ehe Al |

sanples were run in the sanme assay, The |inira-assay \é%{l,abi ity was 4%

Y.
Cr 0ss- r eaBHPeEUimeRt, dic Humals WetE-mangally FSHyingd Andya seefstef @tkaling phoghaiise 01801
Sur r oundT, i Q. i : : i Y skiffiRbhnet r eat ed
and cont r{)é] S) i%g%&ggc@mg\lesglug@ gg%alégc?g% %?ge]dr ﬂ)ﬁ#ghg?igy i ﬁliélti at i%%l, usi ng
a 9-way seaumembrapedus enbisSegrusingral 2 MedugeBicodor in. thSaenteruafditenSopin slegtredel t i val ent

vacci ne contai,nin i nacti.vat ed, ,adjuvant,e hi gh). ntigeni ¢ .strains of |BR
(hovi ne bl fder RSRIER Vo e sPRhes wnéll Millde A bprPGHafe HiskB™S
respi rat osiye. SANEH ipad-detéridiged( dmek idtéresl wfteruplhsmidnéhjedtion) s pout acasérsocol a,

Leptospira,gri ppotyphosa, Leptospira_hardjo, Leptqspira, |cterohaenorrhagi ae
and Lept oBpfifesomsispleciraparation was inisipfeds » Rlsroosh plliserads %E@é&tﬁa%g-l

adj uvant eduf0lgBHA! I ifEHTHT HobtP &b O PIsEL {AnimbRe wERPHARRIIAQ §eT OVAr S
are produce in nmedia designed to assure rmmaxi mum grow h and antigenicity.
Thi s vacciqsardanee withoVHEIEHIA and Anigeal A¥elfage Adt gpilelieageni ¢ conditions in cows,
fromdiarrhea, and pathogens involved in the etiology of mastitis, to
respiratory di sease. The vaccine is adm ni stered subcutaneously or

i ntranuscul ar | 91748 onB8loodjcelactiony G daysH, i 7 saidukll efreach exgtimest, animals cal

anal ysi s. t i f (. epneat a i i rent i points with
unequal afv?%cg'f“%g%dsgftgg%pg‘rhflrfagnﬁt @ngrwn%sgﬁ%&gcrl ebg't %[ﬁg‘}r%?)nu gﬁé(t@ela?oed n =
32, contr MISROTAINBR. seAaitl is¢pacata] tub&BévodSeassalloaeé tgelot domBiltorh® mima at

significant (P < 0.05)_ treatnent-x-day int ctio s detected. A m xed
model usi RGMSKREPERHLE ﬁé‘i‘ §“I&Fq“e§ﬁyrﬁf"3“ SR §)gﬁﬁ’§ ‘B’é‘eﬂ‘d’[%e KU/ ne i f
there wer goRAYt S0&Mdtil f@tHer Bdijsiy ences among the groups of each variable at
different tinme points. Categorical data, such as norbidity and nortality,

culling rate and hoof problenms, were anal yzed by ANOVA. Data were coded

wi th nunerical (r?\miwess&w&mw 0 hlﬁ@%h%pb@ta&e?sfs%f&‘ﬂumgﬁlﬂpfeﬁ’%}e hoof

score for each animal was used in the anhalysis o i s paraneter. For

nort al i t ythaweésandinS0dquivesal assayedcden nYEAR) s eetivityalusing hel | Phpsplp-Eight was

compar od SehigneiER, KBt Asiit Al SN Bphal, BiERRRKST BERASH Hin), bt CS
manufacturer instructions. The lower limit of detection for the assay is 3pg/mL. More
concentrated serﬁm samples were diluted 1:10 in mouse serum before assaying for SEAP
activity. All samples were read using LUMIstar Galaxy luminometer (BMG
Labtechnologies, Offenburg, Germany).

[0172] The SEAP protein is immunogenic in pigs, and the immune-mediated
clearance of the protein does occur within 10 to 14 days after plasmid delivery (Figure 1)

~ when direct muscle injection followed by electroporation is used. Thus, the levels of
SEAP expression can be studied only over a 2-week period and interpreted as a reliable
measure of gene expression following intramuscular plasmid transfer. Nevertheless, the
technique could be used to deliver other types of molecules that specifically enhance the

immune function in a subject. As a measurable vaccination response usually occurs
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3999379v.] 108328/ 00266 -60 WO 2006/ 014737 PCT/ US2005/ 025747 regression
are presented in the results, with P < 0.05 taken as the | evel of
statistical significance. EXAMPLE4 CLI N CAL RESPONSE OF COANS TREATED W TH

GHRH PLASM[3, », 'Bg PY AND VACCI NATED W TH A MULTI VALENT, NEo2 shA182]
Bi ochem st Ny kb ) I By The.-~..t otal white bl ood cel I count's were simlar
bet ween gr Sufs™ ver“f heI 858" t'he percentage of circulati ng | ynphocyt es at

300 days was |ncreased in GHRH-treated ani mal s 47 4t 3% vs. controls
37. 8: E 5. approyimatelygldalpys aftesrihe jvaecapptieny it 15, seas IIlahérﬁP@F%lI Yihian 55

0. 15g/dL Irﬁn@lﬂﬂb&ﬁl%?eﬂ OVERH, 611 ocfr %Méjhle'ﬁc&ﬁmdhobﬁcorﬁoriltﬁlt%lh and red
bl ood cells (7.65 T millions/m vs. 7. I'i ons/ ni, P < 0.07) was

al so obsethstefdccamatlphp@ccdm poi nt. No di fferences Were found between the
groups in other CBC or serum biochem stry panels at any tinme point tested.
These were within the normal range of values for cattle. G ucose and insulin
level s were not different betweerEXAMBEIFi gure 2). [0183] | mmune markers:
The total nunmber of white blood cells, differentials, and flow cytonetric

(FC) profiles were si mlaé ﬁf—ﬂﬁﬁﬁﬂl\q PRRSTIAN JFwvsAt 18 days post -

treatnment, CD2+ val ues were incr ease In‘tre ﬁﬁg animal s by 14% but there
was no change in controls when conpared to baseline values: 43.4 1.7%vs.
37.9 1.4% P (0173 004‘hirty-t@|d|?lﬁniiparamsddlolstain1tcbws, Hnd 287nénhthPoflabe weith 88. 8 t

1.8%in controls The 1 ased |nt eat ed
ani rr(:)al s (aﬁegyagfé’vélg% %353‘ @Aké’ Werﬁ‘?ea%‘@%g Pgﬁ%@ﬁ‘{ﬁ:‘ﬁ&“@ d‘I“r?@rt fase in
CDA+ cel | sus{ Bfinebter Of Péstatiorand E&iptated 24 . the a0 Bimfarly, t he same
peri od CD4iCD45Rfrna|g$/e I(ilrrphocytlgltelzl e| ncregseé bygg%l&) Wlmt h }'Ehjebuﬁel%ﬁm

t r eat ment heifpsg, from thejsame spuipg,apd of fhe sgme preed apd sgejdid epmceweaéaéw(hm mal s,
P <0.01 7 lqhi/ozlra I i mal s
(Figure 3%3@@&(%935&2%%4&1&%“%5 &%ltﬁzalsa%sodglt 8%21‘2% l];I:Ignt ?y |4 ng ease wvﬁ h

t r eat ment howbed il 8,fre¢. sgall BarB Yitied .withdfaps equifped Ovith WlateGﬂRHensrfeac‘@qjomtiVmI s P <

300 days. feavecri shent SunbieConbRE: e brdnbafioce sttt el

CDASR+/ CDgdbid)>-adnBbivien lrwidp faily.t BEschVedne wab ditted ivﬁi&ﬂhhtan Spvnder/pedeimetes that
3999379x. 1108328/ 00266, -61 WO 2006/ 014737 PCT/ U82005/ 025747 in . treated
ani mal s 02leved for gwtamatis identifisationowronoentering the il Btthe corclpsionyf thisc)

CD2+CD3+ dxpdrinfefi, i alfiiafs WM WHATBISHR Wird Bispds8@ bR Yuch G8nanerthA’hai 2l |

CD2+ cel | s 'vs.
tissues did not enter the food chain. All milk and tissues produced by treated animals were

destroyed and did not enter the human food chain. Animal protocols were conducted in
accordance with the National Research Council’s Guide for the Care and Use of

Laboratory Animals.

[0174]  Intramuscular injection of plasmid DNA. The endotoxin-free plasmid
(Qiagen Inc., Chatsworth, CA, USA) preparation of pSPc5-12-HV-GHRH was diluted in
water to Smg/mL and formulated with poly-L-glutamate 1% wt/wt. Cows were given a
total quantity of 2.5mg pSP-HV-GHRH intramuscularly in the trapezius muscle using a
21G needle (Becton-Dickinson, Franklin Lacks, NJ). Two min after injection, the injected
muscle was electroporated using Advisys’s EKD device, and using the following
conditions: 5 pulses, 1 Amp, 52 milliseconds/pulse, as described (Draghia-Akli et al.,
2002b). The voltage changes with the change in resistance of the tissue during the
electroporation (to maintain constant current), and it has been recorded to be between 80

and 120 V/cm. For all injections, 2cm needles were inserted through the skin into the
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60 5.6%in controls, P < 0.02. [0185] Two weeks after the SurroundTM 9-way
vacci nation (Biocor), when a nore conprehensive panel was perforned, the
CD4+/ CD8+ ratio was significantly increased in GHRH-treated aninals, while
it was decrease |n controls 0.23 0.07 in GHRH treat ' versus -
0.09 0.01}" 2“48% POl PO O5.0( Fi gure 4). [0186] ngg@g%"" 42?7“? t he

Sur r ound 9“v\)a‘y G At ¢t Mar o'h "Whe” t he nore conprehensive panel was

performed, the CD25' CD4+CD45R0 naYve T-l|ynphocytes were significantly
i ncr easedmbselagARimals sgreeebsempdrinmediaely afteviniestionand 24 Iy latep for agy @dverseri gur e

5). [0187lffé¥f§rattﬁi'e§éénb%rﬁﬁcﬁlastl d animals: The nortality of the heifers

(i nvoluntary rat ifferent between GHRH-treated ani mals and
controls. During the 360-day study, none of the treated heifers died, while

20% of controlg RME'%]f er Wet@ﬁi B&Hyb&M}JneQJ hodf sEorl) Beford NFealifidit Cheiftls deat h

were the follo one s di sease, oné system c infection from hoof
condi ti onweanmlmdlméctSMe cﬂhbratothecazlm(l‘lmfert/watﬂlﬁ spieezcechhtsofonpectdd| terrs

conpl i cat rear...9. paral ysi .one t e treated
ani nal vvag% g?'{?rogﬁ %I]L?g‘ glcgtﬂré‘& Mgg?%"?@e %v Fa ¢1t}r'r|§§l§\/1%| nngféﬁ%uﬁs rate
prior to dnlrafiéomlyiassigiddko gpoupsluDio idefedntiédt daip aniieest eciamistsl(TextB3A&M h t he
treatnent, The, protection after vaccination agai H@ﬁyenv%ronrrent al ﬁgt hogens

was i ncr eQQB’STSBi/’) tpﬁé”@lh\lpdﬁfié%medrea%? groues aspeaspd Conditienacorss ATjohei ght s

and body gORMirhéeMHeRe@h0 R0 IFIRNHhd b@ReCIGMd 106TIM. @omwéregéoréh ffered
between groups at the tinme of stress and negative energ (\é bal ance, at 60 to
9

80 DIM Hey bethoobsersimgead hiandingShe brckbpiryilainoandcrump dreasr(Bodenbare, 1996)< 0. 0001,

animal s | SuRPERICECNERLAP LS Oy oo 08 PRl ShsobitoldBonhy, 7G5 °C

Fi gur e 7) Hobf dceres mretmeﬂsuled\pﬁoﬂ toplasmid- @mmanﬂ&n%g at(@l) B dﬁodf@ctyeyvel ght at
cor r e in the.s

60 DIM. Th t |l ated w ea

Povel s aliege 0o fovkpratlanT i rysthioo FRpbIBRier A va0an oh b e Bt 1. 7
6.9 ng/ rth@df whRYasdiBfkdVan addiftiodal B @n&%ﬂhbs@&ssé’saé’veﬁﬁ}ill nﬁ&@&@?%oﬂu )18@328/ 00266
-62 WD 2006/ 014737 PCT/ US2005/ 025747 VS, g(’ for control s (99.8

3.9 ng/ mithgtnegrssary troatngntsgy agy gwerstlmg/(hwoalt) Baiﬁlbl‘% of(spores panged) from@ 891
Mor bi di tyngé}SblbxFi;% DRGseSbE Nobt Bfem'a%?énﬁafe&% Ysséd aﬁ&]ﬁltggglt%&'g"%gt of the

study pri sm d adm ni st t|on t pFo ens, nost pro

bacteri al nmde@fomeac(hl\blopf)ay et al., 1996), were also one of the princi paI
causes of norbidity in these animals throughout the study. The digital
dermatitis |l esions that constituted the nmajor hoof pathol ogy were
attenuat ed by HAB6IGHREotplete bleod coBitsidné smimarue mrkans. Whate blsodrfrom alb

heifers was collected in EDTA and submitted for complete blood count analysis (Texas
Veterinary Medical Diagnostic Laboratory, College Station, TX) prior to treatment, and at
18 and 300 days post-treatment, and after a vaccination challenge. Hematology parameters
included: erythrocyte counts, hematocrit, hemoglobin, total leukocyte count, and
differential leukocyte counts (neutrophils, lymphocytes, monocytes, eosinophils, and
basophils), platelet count, mean corpuscular volume, mean corpuscular hemoglobin, mean

corpuscular hemoglobin concentration, and fibrinogen.

[0177] Immune markers were assayed on all treated cattle and controls at day 0
and 18 and on 20 treated and 10 control cows at 300 days post-treatment and after the
Biocor-9 vaccination challenge. Analysis was performed by flow cytometry (FC) using
monoclonal antibodies (mAb) developed in Dr. Davis’s laboratory (Department of
Veterinary Microbiology/ Pathology, CVM, Washington State University, Pullman,

Washington). Combinations of mAbs were used in 3-color FC to determine the
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29% of dairy cattle and 4% of beef cattle have gross |lesions of digital
dermatitis and that spirochetes are involved in nore than 60% of the cases
(Brown et al., 2000). The inmune response to the spirochetes is of short
duration ( | ., 2003), thus, to dimnish the i i den, a
stabl e | on&@%«%ﬁ“@rﬂa@y...--\9@;;;;1_;‘1 -y be. preferable. The conbi Eg /ﬁgir?%c))?zg%

vacci nation ahd ‘GMRA“{reat' et pfoved to be beneficial for the treated
animal s. The proportion of animls that had worsening foot problens

t hr oughougompgsitiosand dregpency af difigeept popalptigumefinegpksralitdod-mananyelgan gy,

conpar ed i bd' BBt §tafiR oFUR arld! G198 SEHLABEATRYP Ve Sus 7
out of 20@%@?6*%%#%1 I(%\I\E/uérall ﬁ&f?ﬂé%agrg ir?provem?nt_ di% not ‘reach

st ati sti ce¢llssindgamineaiele (YPT<els. 4Twod meAtisef ithegamerspedificihy vk beew usabin ity in

the controg r .. 101901 In nt.r ast i j i on it I Ci
r econbi naﬁém%g?{&y’gﬂo&}f)%%mﬁeﬁg‘ﬁﬁg mct)?nsﬁ)é?f ﬁl\ﬁ;rﬂygf%%%:eégs%%c?ﬁl&ﬁgﬂﬁméagﬁ 8 si de
ef fects (eel. Terml ¢fittdgidowasl obeaised av the tidded iridivatedahd ptacesed fordrC(DanB Yt or even

deat h of the i S, (Smth et al,, 199 | asm d pedj at ed RH gene
suppl enen?gﬁ"%g)-?ﬂwfw t“@ﬁ_éyssfiéla’fﬁlaiipﬁ”é}eﬁé‘{%gie‘?%ﬁg 4} Bosg %Ev@ef%? t he
ani mal s. kagllcahiding s JUSHAtE Bltrdsy FBSIRED), fand thediGamitad il 90wél @nibads have
been used previously for the delivery and stabl e production of GH in

| i vest ock beltam tispugeduiltarecplates gorfiging the: diferend ¢embimatonsoofgmAbg.e rTheeells

hGH cont aj,ni I ' Ty &Sy I t

| i posome- Prdtagg'dfin‘l gf%&@%‘?gsv%nous{c?’ﬁf%s&%?%? §§§/?\Call)ngﬁl {g]f%trtﬁd @B‘? FSVB%LI er et
al ., 1994 witRuiffertntebmbainatiork 99 ptypblepeeificyphtemti;mduse antitodixk nowjugasedheitte
significant disadyantages that, preclud hem from,bei used in.a

e e sc a HOBHRE M S PeRAHHY O phep SSHHA AR TR PlReEI08 AT o

toxi city ®irmifgHaRe AL CRRISEaRER s B @Hninie) CA)I TRE BETR wiek thémashed)2need f or
ext ensi ve ex _Vvivo nmani pgaligzsati on in the ?gruz;é]sfetl):t ed nyobl ast approach; and/or

3) risk ofnq fyrskindMRS bffeeedod™% dermaldshyden diheicellsewerp kept in thgwefiigeeateramtibhawan

oot ai oo Gounno BT e gl op LR IRALS G SRR o S5 B R GBL 505 7.7

suppl ementQuesteofteact. DXAa iwgre anadlyred ion Howdb & Teee Btaf frect SaneCarlvist G Ahend

conmpl i cati el ate o the.delivery, sy m or, tQ _gxces xpressi.on. [0191]
The’ enbodPinE Pt dheaave arves fhorbions PotPRaCob dnENESy Lol oS
response gfatkd] A9k Q¢ Qilesehtbd b @ perbettaER I tHettdtal pSpul MioRsIIRtS withjagaitRalan t h a
GHRH plasm d.. Treated subjects display a significant 1 nprovenent the

subj ect ' s MoRpEAnal japiibady orcombupation shexeof; (Retofal Jdf24 cand| CRAysellsTiepsseal

subj ects dph,RELIRMRGYEE MGR ABY-CDHATISS.EBBESCDEFOT3 IR AR repleftnt Udi Ng
associ at ed &Zt hol ogy or ‘death. Although not wanting to be bound by theory,
t he enhand@vef célls assaped with bothtGIFhandddpbantibodydicdat es t hat ect opi c
expression of nyogenic GHRH vectors will likely stinmulate the GH axis in a
nore physiologically appropriate manner.

?0178] Biochemistry and insulin measurements. Serum samples were

collected at 60 and 100 DIM. Serum was aliquoted for RIA and biochemical analysis and
storéd at -80°C prior to analysis. Biochemical analysis occurred within 48 h after serum
collection (Texas Veterinary Medical Diagnostic Laboratory, College Station, TX). Serum
biochemical endpoints included alanine aminotransferase, gamma glutamyltransferase,
creatine phosphokinase, total bilirubin, total protein, albumin, globulin, blood urea
nitrogen, creatinine, phosphorus, calcium, and glucose. Insulin and IGF-I assays were
performed within 90 days after serum collection. Samples were analyzed for glucose and
insulin levels by an independent laboratory (Texas Veterinary Medical Diagnostic
Laboratory, College Station, TX). All samples were analyzed in the same assay. The assay

variability was 3.6% for the insulin assay and 4.4% for the glucose assay. Total proteins
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[0192] One skilled in the art readily appreciates that this invention is
wel | adapted to carry out the objectives and obtain the ends and advant ages
mentioned as well as those inherent therein. G owth hornone, growh hornone
rel easi ng Koy nal ogs, plasm ds, vectors, pharnma ositions,
treat ment sy ’(‘W‘gqsa, Eocedureg -and  techni ques descri Eﬁglt%er%esljo%%g?e
presently r resent ati've of the preferred enbodi nents and are intended to
be exenplary and are not intended as |imtations of the scope,

Addi t i onaVfty, measeref nesing 8nBiorBach rasen | aseavh R ek ther sum pampied {BioRadi ne virus
di arrhea p{poRBWidel, HRAN&, @fdhuenza 3, respiratory syncytial virus, Leptospira
canicol a, Leptospira grrppotyphosa Lept ospira hardj o, Leptospira

i ct erohaenorrhagi ae, Leptospira Pomona bacterinsmycopl asma hyopneunoni a,
nycopl asma hyqnm}rrmnmomm@wmay%r Qo¥-1. tséaﬁﬁqGqu ®ad MR ubifg ke

exenpl ary and are not intended as" I'imtations of the scope. Thus changes
therein plogeys hugwg immunowdivmetricoassayokie f@t@wmaethermarmfn@n&rrts mRioee! ar e

¢ EE"SEI’%‘Z?@ é% R SR B e 85 P S0kbA0 in BT o 4 msve0P

PCT/ 17820|ﬁ5dlﬁg':'p7dt€in infeHEiEREINCGHE s@hflEDweteeruanini the seroatassay. dhe (m‘lIaFnssdy t he

| ncor por SYEHPHY P Lp STow et SRR Taect weradoF S RERa T N0%s 547, oc

| ssued on Decenber 8 1998 with Coy et al. Ilsted as inventors. U S. Patent

:\In)veﬁt gfg 936§bf®i ,P,K%Q?M‘éﬁ%e,?ce,z# ?ﬂ H“IBFilsﬂJ ”Elg t“l Te S{’t@g% Schal |y

et al. |igésed @Y cohttol§N e Saccihated P30 Biys@er the Zthay Mfiations ugth 90-whiyl y 7,
1998 with Bowers_ et al |isted as inventors. Patent No. 5, 756, 264

i ssued onvasgipe slledGuroupithy Gaiesen-+Surreund 9 rslaseéhlvakent Yarelne Spataining g
Pat ent Nornaéwgt%ﬁ Qg%dn&au ri%h am?%egrtbarau% of LB tlne %elznreemt 1§tBVDst ed as

i nvent ors. ent No. 5 I'ssued on nuary wi th Bowers
et al. | |@toeme aliyus dmbm)omamﬂ);@za Pateepitatasyy sy@ywzvm@](as lsﬁlaedlrm) amdr ch 8,

1994 with, B a |st |nvento tent 137.872 issued
on AugustLelp?é/Spfg a}nc?l g?to?pt ab"! pppfygposa aiePtﬂ\Pelr?t orsd Le os;iggt ent No.
5, 134. 2101ctmaﬁomg£helmdz&ptokﬁ9£wmbxth BmwﬂlnetAHilfracild»rStzﬁd 1mtwanadeantdor S.

uU. S. Patei‘ No. 5,084,442 issued on January 28, 1992 with Felix et al.

i st ed asadivipBisd & waintain maxipuym pirusgtieenion) Thakenlaselia SroRrTae SRdNcesy. 1001

W th Kannjneinedla dbdigle@dio?assulty @RxRh®m growth and antigenicity. This vaccination

addressed a large array of pathogenic conditions in cows, from diarrhea, and pathogens

involved in the etiology of mastitis, to respiratory disease. The vaccine is administered

subcutaneously or intramuscularly in one injection of a 5 mL solution.

[0181]  Statistical analysis. Data consisted of repeated measures in different
time points with unequal allocation of experimental units to treatment groups (treated n =
32, controls n = 20). Additional comparisons were performed when a significant (P <
0.05) treatment-x-day interaction was detected. A mixed model using SAS (analysis of
simple main effects) was used to examine if there were any significant differences among
the groups of each variable at different time points. Categorical data, such as morbidity
and mortality, culling rate and hoof problems, were analyzed by ANOVA, Data were
coded with numerical values such that ANOVA could be performed. The total hoof score
for each animal was used in the analysis of this parameter. For mortality rates, an
equivalent scoring system: alive = 1, dead = 0 was used. Serum IGF-I was analyzed by

ANOVA for repeated measures. Values compared with Students t-test, ANOVA or linear
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U.S. Patent No. 5,036,045 issued on July 30, 1991 with Thorner listed as the
i nventor. 3999379v.1 108328/ 00266 -65 WD 2006/ 014737 PCT/ US2005/ 025747
U S. Patent No. 5,023,322 issued on June 11, 1991 with Kovacs et al. |isted

as i nventoys. ) Pat ent No. 4,839, 344 issued on Junecllz éo% _wWith Bowers
et al. |i sfvg) 3%@%&%@.@5 or&qm-ldy S Patent No. 4,410,512 B Esg @237%% ober 18,

\
T L

1983 wi th Bdtiers “et" "' "I'"st &€d"ds inventors. U S. Patent No. RE33, 699

i ssued on Septenber 24, 1991 with Drengler listed as the inventor. U S
Pat ent NJegmss®3are guesestsd dn th regulis, xgth Pog 9.0 takercap theeleye! @ft statisticdlst ed as
i nvent or s Hic%nce'?ate”t No. 4,228,158 issued on Cctober 14, 1980 with Mnany
et at Iistgél as inventors. U S. Patent No. 4,228,156 issued on COctober 14,
1980 with Mormany et at listed as inventors. U S. Patent No. 4,226,857

i ssued on Cctober 7, 1980 with Mogsnwipigaf |isted as inventors. U S

Pat ent No. 4,224,316 issued on Septenber 23, 1980 with Monmany et al. listed
as inventors. U S. Patent No. 4,223,021 issued on Septenber 16, 1980 with
Monmany et al CUHINGCAd RESPONSEDBCGOWS TREAFEPWITH. GHRIPBLASMIDssued on
Sept enber 16, 1980 with Momany et al. listed as inventors. U S. Patent No.
4,223,019 i sSTHERAPYSAND: MACTCINATED SVITH AMULTAVAIENEVACECINE as

i nventors. 3999379v. 1 108328/ 00266 -66 W?2006/0147371. 111 PCT/ US2005/ 025747

U. S. Patent 702,359 titled. " dl.e electrqdes for nediated delivery of
dr vgs. and gendksh " g an T Vagest 156 Wl Wia el oSt v VT Y, o
as i nventsamiiar bebvéen %@ﬁ;ﬁﬂNeN&theEsé% pedentdgt loE Gircidamied Iyaphoéftésont 3pYstem with
vol tage control  feedback for clinical a(a;’il i cations," 1ssued on August 8,

1995 wi t HlapPehingreaseddn (HBH-treated apimsts (4pET 231 Ysc &Itk ¥ 361302520 titl ed
" El ect r oppgéyt WCpH7eidfooRda idrddfe TNRERMIOHRY (11065 E a1 SIS & GHRIEHEBAES vs,
publ i shed oﬂ I\/ggl}@g fg(gG w t h Hof mamn0 et (al oy b stgg%j as

10.9 £ 0.15g/dL in controls, P < 0.02) and red blood cells (7.65 + 0.1 millions/mL vs. 7.3

+ 0.2 millions/mL, P < 0.07) was also observed at this time point. No differences were

found between the groups in other CBC or serum biochemistry panels at any time point

tested. These were within the normal range of values for cattle. Glucose and insulin levels

were not different between groups (Figure 2).

[0183] Immune markers: The total number of white blood cells, differentials,
and flow cytometric (FC) profiles were similar between groups at day 0. At 18 days post-
treatment, CD2" values were increased in treated animals by 14%, but there was no
change in controls when compared to baseline values: 43.4 + 1.7% vs. 37.9 £ 1.4%, P <
0.004 in GHRH-treated cattle, and 37.3 + 2,1% vs. 38.8 + 1.8% in controls, (Figure 3A).
The CD4"/CD8" ratio increased in treated animals (day 18 — day 0 = 8 + 0.6%, P < 0.04),
mostly due to increase in CD4" cells (29.1 + 0.7% at day 18 vs. 24.5 + 0.8% at day 0).
During the same period CD4'CD45R" naive lymphocytes increased by 53% with the
GHRH treatment: day 18, 11.1 + 0.4% vs. day 0, 7.4 + 0.4% in GHRH-treated animals, P
< 0.016, and day 18, 8 + 0.7% vs. day 0, 7.2 + 0.8% in control animals (Figure 3B).
CD25"CD4" cells were also significantly increased with treatment: day 18, 4.3 + 0.3% vs.
day 0, 1 + 0.1 in GHRH-treated animals P < 0.001 and day 18, 3.8 + 0.2% vs. day 0, 1.7 =

0.2 in controls.

[0184] At 300 days post-treatment, when a more comprehensive panel was

performed, the CD45R*/CD45R0- naive lymphocytes were significantly more numerous
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inventors. PCT application WY 96/ 12006 titled "Flow Through El ectroporation
Apparatus and Method," published on April 25, 1996 with Hof mann et al.,
|isted as inventors. PCT application WY 95/19805 titled "El ectroporation
and | ont opQey RsdmeApparatus and Method For insertion of, & ygs.dpspenes into
Cells," pugﬁ sﬁ@.fggnd‘yly .2,2; % (k995 wi t h Hof mann IlstedPas{ ?ngszdralt or, PCT
appl i cati o Wol 97767828 1 Fv"éd ™1 n Vivo El ect roporatl on of Cells," published

on March 6, 1997, with Nical au et  al entaors, . 399 gv. 1
108328/ 002ckcalesh Himaly Gt 808 b in ,CPHW?’QE 63@9%23 7290 ?1@%%8& ce List
Acsadi , @DZ@DW'@%@@W&:@ mdre ndiR¥Bus With Hedlhent68. 5+ 1% shall BD2GHINSE.Nghe,

Wl ff, JA, and K E. Davies. 1991. Human dystrophin expression in nmdx mce
after int¢Qhdé¥ungentels.dt€08A of DNA constructs, Nature 352:815-818.

Al hara, H and J. Myazaki. 1998. Gene transfer into nuscle by

el ectroporation in vivo. Bi ot echnol . + 16: 867-870. Al nendro, N., T.
Bel lon, C. R J8185% hwe r\@gks dter th §arround"Crwmy, vageigaiion @ipeshahen 2996
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and its tissu expressi o ructural and function _
char act eringmésedrin GHRHreated | aninis; vl it Millpcrﬁéspdimgamtrdbs 0.3 £0.0Mw i gl an,

3 cono B8 i SR EY PR Co SR e ERR e =10 & S, e

Brink, 2003. Insuli n li ke gromh factor-|I enhances Iyrrph0| d and nyeloid

reconstitutio IIo ene| n r.0 Lanse
Transpl antati B[R?% F%’?]gensug&nd g&aé(va "éﬁ% t mgrr%a. 1992.
End ext enétinﬁpilelfeﬁﬁ% parﬁf wamérﬁﬂlmed:dhet @DRSCDASCDHSRN ﬂa&se lmyzknpttoegltebwefeonol ogous

recorrbl nat,i Q nmanmal i .an I ei.c Acids Res. 20;4795-4801. Babi uk,

| St ?ﬂn Y olnergased “’Ba@'b%ﬁ'treﬁe F‘rb\ cRPath tor PRERASL %t%%]q;an den
Hurk. 200(}.‘- urd fuction of imune responses by DNA vaccines in |arge aninals,
Vacci ne 2 g649 658. Barr, E. and J. M Leiden. 1991. Systemi c delivery of
reconbi nant proteins by genetl cally nodified nyoblasts. Science

254:1507-1509. 1087 cu, wﬁrtaﬁwﬁn@eﬁed nimdy; mémokaﬁt?/ of tHetd fbrs fay
Secr et agogues I n ildren th Altered Gowth. Acta Paediatrica 86:102-106.

Bet t an, M>“11 mte) Fepdiffeeent betweep GHRH-reged animaisi ang gowtrols Disisgishe 260-day,
Dol aere. RuaPaaiiedfe ubuea AARRONE, it JBU/6Y B8l Achs R REBERIRA (2000

H gh-I eve rotein secretion in circulation er e ric

pul se- med0.6031d The rauges aofsdaath weto thekﬁ:ll]eWaig roms clobne’MaliseasEhene sy@e@®4- 210.

Elhﬁ[ gfgn x?lfegh?réﬁg% I}Aoiﬂf cccindllzgjorrll(sj Iaﬁ"d anll% e%tedsclu{ RRE gmrcn% I ttﬁlseverenfl) of pro%?eln%hySI sin
complicated by rear leg paralysis, and one severe mastitis case. One treated animal was

culled due to an accident. The overall involuntary cull rate prior to 120 days in milk
production (DIM) was decreased by 40% with the treatment. The protection after
vaccination against environmental pathogens was increased by the GHRH-plasmid

mediated treatment.

[0188] Body weights and body condition score: Body condition scores
(BCS) of heifers differed between groups at the time of stress and negative energy
balance, at 60 to 80 DIM. Heifers treated with pSP-HV-GHRH showed an improvement
(P <0.0001, Figure 6) in BCS between 60 and 80 DIM. During the first 100 DIM, treated
animals lost an average of 3.5kg (0.06% of total body weight) (P < 0.02, Figure 7) while
control cows lost on average 26.4kg (4.6% of body weight at 60 DIM). The better BCS
correlated with an increase in the serum IGF-I levels: day 100 — day 60 = 22.4 + 4ng/mL
for GHRH-treated heifers (119.7 + 6.9 ng/mL at day 100 vs. 97.3 £ 6.6 ng/mL at day 60)
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growt h hornone. A summary of the National Cooperative G owh Study
experience. Horm Res. 46:113-116. Bohlen, P., F. Esch, P. Brazeau, N
Ling, and R, Guillemn. 1983. Isolation and characterization of the porcine

hypot hal a hor none rel easing factor. Bi ochem
Conmmun. "{,t&@%’\ﬁﬁz, 4,.. + Boshar.ty, M., F. Weber, G Jahn, @%ﬁ‘%@zﬁgsl er,
Fl eckenst ei'n™ And"'W “'Se¢Kaff#ér F*1985. A very strong enhancer is | ocat ed

upst ream of an i mredi ate earl y gene of human cytonegal ovirus. Cell
41: 521- 538. 8 Bridmg/mL forontrbls (29.8 i 3.9 ag/madnat day 1100 v3a2ledseh8 ngddoat ddyeval ence

of papil I@:)’rﬁgohsq‘tgi gital dermatitis anong culled adult cattle in the
sout heast OMi¥éd states, Am J. Vet. Res. 61:928-930. 3999379v 1

108328/ 00266 -68 WO, 2UU6/ U14737. PCT/ US2005/ 025747 Bur gess, , Q J

Liu, J.
Kol ey 1666° 14891 FmoiRt s BRI nadsigniiem g Ebpchigoes e S nm‘f“ hor mone

and insuhé §tudly %ﬁw% Epl\a&rhldfaaﬁﬁmgtrduon Neyot pflommqmlpf@hbl@mf béct&tal 68gin
Car bonel | | | e M Seigelchifer, and J. Zorzopulos. 1999. A
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M cr obi Oltlhrlglg%cf’u(t) V&ﬂi% uzigt Fhe dl%ﬁ{l Qﬂ:hnatﬁrs ﬁ:ﬂgnsctha&élaﬂﬁitﬂ@& thd Sfor Roggnal i ng by

I nsulin-| ors | aral yzed skel etal nuscle: rapid induction of
| GF/  exprragwiagy ware atteguihted biyihe 6% trpatmvretnStUdns bave shommsthitt dsghuchas |

L 1 S0 ) G 0 b S oAy T o

spl i ci ng sp&bﬂiéte@ lard ihyoloket iarmare ethnl6p%d dif&h@&@ésr{lBila\t/Edt aigiZO@ﬂ) ‘Biie iRMAIne
recognition m)tlfgqlm S pr ot e Pr.oc,

94: 3596- FEWPORSE (OrAs spioshetesys of ShOrSdu%% TTO'Ae‘ # %%%g) thps, @n‘gmjmﬂbtheLandau

and D. LeRRiGdh ve860-a B@El@lloné-féprﬂltﬁér%ye%ﬁldtbea rere?w;é yrﬁer eﬁﬁwﬁafoﬁrcﬁl
obstruction in the neonatal rat is attenuate Ki dney | nt

57: 882- 89Gecimiipngand GGHRH, trgatment provis toobe bqwﬁcxaflfqr thwfggfreﬁsamm@%sfhe
Stinulati )

60: 118- 13;881)0@)%1?6%\4 aﬂ%gi@@%d&%m?&u%p&r? rgélgﬁgg {ﬂ%%%gﬁﬂ?ﬁe q%%se% lﬁspﬁ)ﬁg cl oni ng
site of awgl48frhitherefor aonttads whétammparcd onhagenatiamineld: 2addi of 3NGHIRH-
restriction |tes to a frf%%mant BJBthtech |}%‘u?s 23:.814- 816. rpas, E.,
S. M Har FF&FF A)imals V?‘F‘Ffe@ PY ofg) wRppelss REOTBImpIOREHent féfhnot

Cont i nuo%achsééhﬁﬂéa@@%ﬁﬂﬁaﬁd% éﬂStQﬁﬁ &t 1@ h%ﬁhﬂteh%ﬁﬂi@ﬂ@arfaﬂ‘ﬁ)t {£thRahtad hor none
1-44 for 14 days increase and insulin-like growth factor-l |l evels in old

men. J dgukndocri nol Metab 76: 134-138.

[0190]) In contrast to injections with porcine recombinant somatotropin (rpST)
or bST, which can produce unwanted side effects (e.g. hemorrhagic ulcers, vacuolations of
liver and kidney or even death of the animals (Smith et al., 1991)), the plasmid mediated
GHRH gene supplementation is well tolerated having no observed side effects in the
animals. Regulated tissue/fiber-type-specific hGH-containing plasmids have been used
previously for the delivery and stable production of GH in livestock and GH-deficient
hosts. The methods used to deliver the hGH-containing plasmids comprise transgenesis,
myoblast transfer or liposome-mediated intravenous injection (Barr and Leiden, 1991;
Dabhler et al., 1994; Pursel et al., 1990). Nevertheless, these techniques have significant
disadvantages that preclude them from being used in a large-scale operation and/or on
food animals, including: 1) possible toxicity or immune response associated with
liposome delivery; 2) need for extensive ex vivo manipulation in the transfected myoblast
approach; and/or 3) risk of important side effects or inefficiency in transgenesis (Dhawan

et al., 1991; Miller et al., 1989). Compared to these techniques, plasmid mediated gene
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19 uman grow h hor mone by inj ection of genetically
engi neer ed nyobl asts Sci ence 254:1509-1512. Dialynas, E., H Brown-Borg,

and A. Bartke. qmu dauc r i ng
growt h hor none ( re agsk?lglg ﬁottrhhood?lte*egg—)( Qéﬁ&?ﬁgﬁﬂaagg}ﬁls su?)éﬁﬁ%% Qéﬁ;oc Exp.
Bi ol . Med.ad@fdd toz8rry 88t thEobjectes ind obthinNbe, ertdsynd adicinfagesOmemtidngd asi @elB.

El ectrom gration oeh i or L- gl ut conf or ncentrat ed
ol yacryl andissd upningin, B Norkond i Bethona et Bisthopd RAI0EE " |
Keil, F. \pbRmids, Mectdigs ipharméteutichlaédnyssitiond) hrddtméts, Kﬁsmbm\w&fdedurw&ﬁd A long
and corrpl ex enhancer activates transcription of the gene coding for the
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Acad. Sci . éJ1nt§1dedAh8%e8§?eﬁlp$§%9andDQfes b lendSd ANGindNatibhs 90T HE RBpe, 2001.

Anterior pituitary hornones ress I mune system homeost asis.
Bi oessays ARliti@gly o4ccines comprising bovine herpesv1rus 1 (“IBR”), bovine virus diarrhea

(“BVD”), parainfluenza 3, respiratory syncytial virus, Leptospira canicola, Leptospira
grippotyphosa, Leptospira hardjo, Leptospira icterohaemorrhagiae, Leptospira Pomona
bacterinsmycoplasma hyopneumonia, mycoplasma hyopneumonia, or combinations
thereof are intended to be exemplary and are not intended as limitations of the scope.
Thus, changes therein and other uses will occur to those skilled in the art which are
encompassed within the spirit of the invention or defined by the scope of the pending

claims.
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applying an electrical pulse to the plurality of needle el ectrodes, wherein
the electrical pulse allows the nucleic acid expression construct to
traverse a nmuscle cell nenbrane. 8. The use of claim7, wherein the
conpositio the nucleic acid expression constr u i&¥odd g74(;orrpr| ses
a transfec?&(fq;%}{f‘apd“lmlurpm| (aTo pp,l“ypeptlde or a charged po /geptgﬂé 9. The
use of cl al ‘m“‘8 ! wh er'&f it ﬁE""t“rdrTsf ect i on faC| litating pol ypeptide, or

char ged i d arrate he use of im1,
\Nher el nt @1 %BF AC% ﬁ ary C lS OW Swge?e w1t§%eco Vgﬁrcu?ean that
encodes a pol yé‘ ; ) %1 r?g’ Sﬁ of V\IB P&t 1eas 90%
identical tot (338%?1 'ﬂ" 513;11 e use of cI aim1l, wherein

the nucl esgac f, §@%&§'Q’M&9§§t§ %&B& S q;aashm ce It badr, b at

| east 97% I 3en SEQ D#24) ;
HV- GHRH pOAvozzf)él Jgfg Qgﬂ% H%%@% %giej dr& i lJlg.%ggékd’ég pAV0235
( SEQ D#27) : bOV| ne pAV0236 (SEQ D#28) cat pAV0238 (SEQ D#29): TI-GHRH
PAV0239 ( SERLGH-I0N and@Bi BégRAN0DIE) CfiSEDahiBpdrimeatai S oPAVPRAdrmoh SEQ DH32) ;

hor se pAV0249 (ﬁ%@@ﬁ&&,vamus bigaredy st/ P3AH ReSEREYHBA)6-20.2. The use of claim
1, wherein the vaccine conprises at |least part of a mcroorganism an

[ nf ect i ouSeradpelit, H. Danalea, ToOladd S. hashitd, v Kusehaod, TcAkibays 1S2sakiylasd It iMeninive
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herpesvirus- 1 ("IBR'), bovine virus diarrhea ("BVD"), parainfluenza 3,

r espi r at omyorngridy@.i bl A.Frahmen, D. Achtongdi Thaminghilc vals R_éﬁﬁﬂ@@wb} &higraogpot yphosa,

Lept ospira harH VaE@pF,GB‘bWr ¥ale, 1984 Entralumathele) hpeenessgiiasing PYdfona
bacteri ns, qeEeti ’é FRECIPAFFI Of 2crerpegaly grlasima d‘F‘YelSPféWéGFmei@llc The use of
claim1, V\hereParﬁle‘EtﬁéO tnweloﬁﬂﬂﬁqr@@ls%& mﬁ?ﬁﬂlsmé%dﬁ%‘?ant animal, a food
ani mal , a mnrk conpos tlon co elc aci d
expr essi oﬁ‘h \é?f‘c §“SaR ar é{]%lﬁ ‘3‘@5%@@

("GHRH') ; and ) 8! 3nf cRis “fdhest he
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bacteria, a nycoplasma, or a parasite. 19. The conposition of claim 17,
wherein the m croorgani smconprises a bovine herpesvirus-1 ("IBR"), bovine
virus diarrhea ("BVD'), parainfluenza 3, respiratory syncytial virus,

Lept ospi rawﬁawd A, Lept ospira grippotyphosa, Leptospig@iailiodsra7
Lept ospi ra’J ct&rohaenprrhagi.ae,, Leptospi ra Pomona bacterins, Mcopl asma

weh

hyopneurmnl"a e dr B ﬁlat I‘ Off <t h"e*f eof . 82 V\D 2006/ 014737 PCTI US2005/ 025747
rrU

y | f y
'b. | o 1§ruge1 M aﬁdF Cos ntml 9 7DA ﬂ% fontnbutes tchthe stﬁge sg sifpéah NG < 1 10>
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Response ..<130> 1 28. 0 | & tIn version
3.1 <210F£S“Tag2§1£q§@ <]g q?g'[‘ﬁ %ﬁe%;%ﬁ h%leg eﬁ?a%{g;,%&%? fqlﬁ%@gfzzb Thi s
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1510 15 Leu Ser Ala Arg Lys Leu Leu Gn Asp Ile Met Ser Arg Gn @n dy
20 25 30 du Arg Asn Gn GQu Adn dy Ala 35 40 <210> 3 <211> 40 <212> PRT
<213> artificial sequence <220> <223> This is an am no acid sequence for

Bovi ne-/G—II}I{,IQZRﬁ%g Tyr Ala Asp Ala Ile Phe Thr Asn S%CTMZO(@{OQM‘%[]{'S”VE“? heu

dy dn " e 20‘0“6/ 014737 PCT/ US2005/ 025747

nil..." 119 Py Ml S Y ....“.‘"“‘.-"....11111 oo, L, 4n. .. 43 .edl
16..11 ;alp Ifl7. ! / . J1:. Lou Ser Ala Arg sLeu Leu GnAs
Ile Met AWad PtaUnh@ M. Beda, Bz@suzém%N Npitp, ArBpnpe; . T&nﬁka& yHaghigiolg apdp| o 35 40

<210> 4 <211> MlonieriPs. WOA@Q@BOW@WWWO%&G paene(hGH) diflsrsfiomdlie T g j s
an anino aci d 2adaéREdn thseo h }N"'&e%‘%‘ﬁ"%&@{ Prdnge Thr Asn
Ser Tyr Arg L;P§°t%F"‘E’bﬂ“@&“@“ri’lasi’aﬂwilolinfgmnﬁle ‘Korlofy 5 Arg Lys Leu Leu G n

ﬁgp e glls %g‘a?lmmﬁeql gmgston%( %gsteerJ léIOMahonuE %a%l R lﬁ\)og dlls P\‘? llq y Ala 35
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<212> PRT <213> Artificial Sequence <220> <223> This is an am no acid
sequence for Cat-GHRH <400> 5 Tyr Ala Asp Ala Ile Phe Thr Asn Ser Tyr Arg
Lys Val Leu Ay Gn 15 10 15 Leu Ser Ala Arg Lys Leu Leu G n Asp Ile Mt
Ser Arg Gn Gn dy 20 25 30 du Arg Asn Gn Gu Gn Sly Ala 35 40 <210> 6
<211> 40 <212> PRT <213> artificial sequence <220> <223> This is a TI-
growt h hornone rel easi ng hornone ("GHRH') analog. <400> 6 Tyr Ile Asp Al a
Ile Phe Thr Ash Ser Tyr Arg Lys Val Leu Ala Adn 1 5 10 15 2 WD 2006/ 014737
PCT/U82005/025747‘II"'e 11....... 1~... 1L Il wu... q...b11..... ~' S
....... G ILII :6::1211i ~]A.R ""I1".,1" Leu Ser AIa
Arg Lys LeW%ﬁI@# lﬂse Leu Asn Arg Gn Gn @y 20 2530 Gu Arg Asn
An Au Gn Sly Ala 35 40 <210> 7 <211> 40 <212> PRT <213> artificial
sequence <220> <223> This is an am no acid sequence for Ovine-GHRH <400> 7
Tyr Al a Asp. Al aUsd &f daheoldthd nédeic Seid eXpressiorgednysudt cempesitid@ fpr Gprepartién 10 15

of a medicament for a vaccination treatment in a subject, wherein the isolated nucleic

acid expression construct composition comprises: a nucleic acid expression construct that

encodes a growth-hormone-releasing-hormone ("GHRH"); and the vaccination treatment

comprises:

(a) delivering into a tissue of the subject a composition having the nucleic acid
expression that encodes a growth-hormone-releasing-hormone ("GHRH"); and

(b)  providing a vaccine to the subject in an amount effective to induce anti-vaccine
antibodies in the subject;

wherein, GHRH is expressed in vivo in the subject and a vaccination response is
enhanced when compared to a control subject not having a GHRH expression construct
delivered.

2. The use of claim 1, wherein delivering the composition having the nucleic acid
expression construct occurs concomitantly with providing the vaccine to the subject.

3. The use of claim 1, further comprising: waiting a period of time after delivering
the composition having the nucleic acid expression construct encoding GHRH into the
subject, but before providing the vaccine.

4, The use of claim 3 wherein the period of time is up to about 1 year.

5. The use of claim 4 wherein the period of time is in the range of about 7 days to
about 14 days.

6. The use of claim 1, wherein delivering into the tissue of the subject the
composition having the nucleic acid expression construct comprises tissue
electroporation.

7. The use of claim 6, wherein tissue electroporation comprises:

penetrating the tissue in the subject with a plurality of needle electrodes, wherein
the plurality of needle electrodes are arranged in a spaced relationship and the tissue of
the subject comprise muscle cells;

introducing the composition having the nucleic acid expression construct into the

tissue between the plurality of needle electrodes in an amount in a range of about 0.01 - 5
mg; and
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Leu Ser Ala Arg Lys Leu Leu Gn Asp Ile Met Asn Arg Gn Gn dy 20 25 30
GQu Arg Mi Gn Gu Gn Ay Ala 35 40 <210> 8 <211> 43 <212> PRT <213>
artificial sequence <220> <223> This is an am no acid sequence for

Chi cken-GHRH <400> 8 His Ala Asp Ay Ile Phe Ser Lys Ala Tyr Arg Lys Leu
Leu Ay Gn 15 10is Leu Ser Ala Arg Asn Tyr Leu His Ser Leu Met Ala Lys
Arg Val Ay 20 25 30 Ser Gly Leu Gy Asp Gu Ala Qu Pro Leu Ser 35 40
<210> 9 <211> 40 <212> PRT <213> artificial sequence <220> <223> This is

an am no acid sequence for 0> <22 eat <222>
(1). (1) <§23>ap g4 PR B Fiﬁ'&rPé‘éra?t‘Xz%Eee]QEz‘i‘S“ﬁ?‘% %{?‘ﬂr@es VO
20067 0147 S#Cipeat Ryt s Hip4iclaiq a‘“g expgpsion corpsfruct fo trgverse) a mus‘??lcﬁ I p. .
...... a |fembranp. || ¢ 11'. q..mll .' 'L.P.GA ILA :";;P.:" 11:x:,

{:::A ,rv "4" P. <222> (30)..(40) <223> "X" can be any AA sequence <400>
9 Xaa Al a8Asp Ahausd ef dthisn Thwheasin the norfipositAmghavyg e lnutlaig agldyex@rassion
construct further comprises a transfection-facilitating polypeptide or a charged
polypeptide.

9. The use of claim 8, wherein the transfection-facilitating polypeptide, or charged
polypeptide comprises poly-L-glutamate.

10.  The use of claim 1, wherein the nucleic acid expression construct comprises a
sequence that encodes a polypeptide having an amino acid sequence of which is at leas
90% identical to the encoded GHRH of SEQID#14.

11.  The use of claim 1, wherein the nucleic acid expression construct comprising a
sequence that is at least 97% identical to mouse pAV0202 (SEQID#23); rat pAV0203
(SEQID#24); HV-GHRH pAV 0224 (SEQID#25); pig-wt-GHRH pA V0225 (SEQID#26);
dog pAV0235 (SEQID#27); bovine pAV0236 (SEQID#28); cat pAV0238 (SEQID#29);
TI-GHRH pAV0239 (SEQID#30); ovine pAV0240 (SEQID#31); chicken pAV0241
(SEQID#32); horse pAV 0249 (SEQID#33), or human pAV0226 (SEQID#34).

12. The use of claim 1, wherein the vaccine comprises at least part of a
microorganism, an infectious agent, or a toxoid.

13. The use of claim 12, wherein the microorganism comprises: a virus, a bacteria, a
mycoplasma, or a parasite.

14, The use of claim 12, wherein the microorganism comprises a bovine herpesvirus-
1 ("IBR"), bovine virus diarrhea ("BVD"), parainfluenza 3, respiratory syncytial virus,
Leptospira canicola, Leptospira grippotyphosa, Leptospira hardjo, Leptospira
icterohaemorrhagiae, Leptospira Pomona bacterins, Mycoplasma hyopneumonia, or
combination thereof.

15.  The use of claim 1, wherein the subject comprises a human, a ruminant animal, a
food animal, or a work animal.

16. A composition comprising:

(a) a nucleic acid expression construct that encodes a growth-hormone-releasing-
hormone ("GHRH"); and

(b) a vaccine;

wherein, GHRH is expressed in vivo in the subject.
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1510 15 Lou Ser Ala Arg Lys Ile Leu G n Asp Ile Met Ser Arg Xaa Xaa Xaa
20 25 30 Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 35 40 <210> 10 <211> 40 <212>
PRT <213> artificial sequence <220> <223> This is an anino acid sequence
for human (1-40)-GHRH <400> 10 Tyr Ala Asp Ala Ile Phe Thr Asn Ser Tyr Arg
Lys Val Lau Ay Gn 15 10 15 Leu Ser Ala Arg Lys Leu Leu G n Asp Ile Mt
Ser Arg Gn Gn Ay 20 25 30 Gu Ser Asn Gn QQu Arg Gy Ala 35 40 <210>
11 <211> 40 <212> PRT <213> artificial sequence <220> <223> This is a

TV- rowth e rel easi n hor " <400> 11 Tyr .Val
AT e TR Tnaa.chPeSataTHe MRRC el e B P st 4 eatpdt bt 45, "3
Arg Lys L&H“B%‘i%a%éﬂﬁ Higfac 18”51_ ‘haSRF(&‘ Gn Gndy 20 25 30 Gu Arg Asn

Gn du Gn G& Ala 35 40 <210> 12 <211> 40  <212> PRT <213> artificial
sequence 1&220Fhe composition of claim 17, wherein the microorganism comprises: a virus, a

bacteria, a mycoplasma, or a parasite.

19.  The composition of claim 17, wherein the microorganism comprises a bovine
herpesvirus-1 ("IBR"), bovine virus diarrhea ("BVD"), parainfluenza 3, respiratory
syncytial virus, Leptospira canicola, Leptospira grippotyphosa, Leptospira hardjo,
Leptospira  icterohaemorrhagiae, Leptospira Pomona bacterins, Mycoplasma
hyopneumonia, or combination thereof .
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WD 2006/ 014737 PCT/ US2005/ 025747 ...11... " . Il Nl..... tI"" R ... ..., ..
<223> This is a TA-growth hornone rel easi ng hornone ("GHRH') anal og. <400>
12 Tyr Ala Asp Ala Ile Phe Thr Asn Set Tyr Arg Lys Val Lou Ala Gn 1 5 10
15 Leu Set Ala Ar Lys Leu Lou Gn Asp Ile Lou Asn Arg Gn Gn dy 20 25 30
Gu Arg AsROGM/H T Ay Al 8 .35 40 <210> 13 <211> 4XTEPLIPRT <213>
artificial s thed“””“"?zo& #2235 This is a human (1-44) growth hornone

rel easi ng hornone ("GHRH'), <400> 13 Tyr Ala Asp Ala Il e Phe The Asn Set
Tyr Arg Lys Val Leu Ay Gn 15 10 15 Leu Set Ala Arg Lys Leu Leu G n Asp
Ile Met Ser Arg Gn Gn Ay 20 25 30 Gu Ser Asn Gn Gu Arg Ay Ala Arg
Ala Arg Leu 35 40 <210> 14 <211= 40,5212> PRT <213> artificial sequence
<220> <223> This is the artificial sequence for GHRH 11-40)OH  <220> <221>
M SC FEATURE <PP223v{s¥y. In1) <223> Xaa at position 1 may be tyrosine, or

hi sti di ne <22&Qﬁ)><212\1t% HMmSQ fﬁ&I&BErmoﬁQ%Rﬁc#&)accﬁi&)m ﬁ%{;’o’%?e Xaa at pOSi tion 2

may be al ani ne, vali or isol euci ne.
é 130> 108328 1000265 AVSI-0042_US

<160> 41
<170> PatentIn version 3.1

<210> 1

<211> 40

<212> PRT

<213> artificial sequence

<220>
<223> This is a HV-growth hormone releasing hormone ("GHRH"} analog.

<400> 1

Hls Val Asp Ala Ile Phe Thr Asn Ser Tyr Arg Lys Val Leu Ala Gln
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

<211> 40

<212> PRT

<213> Artificial sequence

. <220>
<223> This is an amino acid sequence for Pig-GHRH

<400> 2

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

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

Glu Arg Asn Gln Glu Gln Gly Ala
35 40

<210> 3

<211> 40

<212> PRT

<213> artificial sequence

<220>
<223> This is an amino acid sequence for Bovine-GHRH

<400> 3

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



<220> <221> M SC FEATURE <222> (15)7.(15) <223> Xaa at position 15 may be
al ani ne, valine, or isoleucine. <220> <221> M SC FEATURE <222> (271..(27)
<223> Xaa at position 27 may be nethionine, or |eucine. 5 W 2006/ 014737
PCT/USZOO ' "p tI""' "t N11 .-..1"'6 11° 0 o
TRIEE iﬁ lllll Gﬂéd,ﬂ."hur Dl $Ep ...V <220> <221> SR <0005
(28)_ 128) <223> Xaa at posi t| on 28 may be serine or asparagine. <220>
<221> M SC FEATURE <222> (34) _.(34) <223> Xaa at position 34 may be
arginine or serine. <220> <221> M SC FEATURE <222> (36)_.(36) <223> Xaa at
position 36 may be arginine or glutamne. <220> <221> M SC FEATURE <222>
(38) _.(38) <223> Xaa at position 38 may be arginine or glutam ne <400> 14
Xaa Xaa Asp Ala Ile Phe Thr Asn_Ser Tyr Ar S Val Leu Xaa Gn 1 5 10 15
Leu Ser Ala AMY 1%$'1LES Wetf' Ghe AP 1 ”ek‘ésg“fé o Ay n Gn Ay 20 25 30

G u Xaa Asn Xaa Qu Xaa Gy Ala 35 40 <210> 15 <211> 323

Glu Arg Asn Gln Glu Gln Gly Ala
35 40

<210> 4

<211> 40

<212> PRT

<213> artificial sequence

<220>
<223> This is an amino acid sequence for Dog-GHRH

<400> ¢

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

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

Glu Arg Asn Arg Glu Gln Gly Ala
35 40

1 <210> 5
<211> 40
<212> PRT
<213> Artificial Sequence

<220>
<223> This is an amino acid sequence for Cat-GHRH

<400> 5

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

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

Glu Arg Asn Gln Glu Gln Gly Ala
35 40

<210> 6

<211> 40

<212> PRT )

<213> artificial sequence

<220>
<223> This is a TI- growth hormone releasing hormone ("GHRH") analog.

<400> 6

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



<212> DNA <213> artificial sequence <220> <223> This is a nucleic acid
sequence of a eukaryotic pronoter c5-12. <400> 15 cggccgtccg ccctcggcac
cat cctcacg acaccoaaat atggcgacgg gtgaggaatg 60 gtggggagtt atttttagag

cggt gagga g cagcaggtgt tggcgctcta 120 aaaat gtta
tttttagagg%ggggggggggﬂggqaqgguquaatatggcga 180 ngtt???égm@%gggggcca
tatttgggtg tccgecectcg geccggggecg cattcctggg 240 ggtggggegg tgcetcccgec
cgcct cgat a aaaggctccg gggccggegg cggcccacga 300 gectacccgga ggagcgggag gcg
323" ., <210> 16 <211> 190 <212> DNA <213> artificial sequence <220> 6 WD
2006/ 014737 PCT/ US2005/ 025747 1p 4.... 11 "1,4 ;..:p IL,AP ::..:1Il ,r
[1"Al6 6fJl ~ by ser 'ald hrg.1hs' Les223anNMds b RI 160 Gy 8RQIRRGE Oof a human growth
hornone poly A tail. 2%400> 16 ggdfggcatc cctgffaccc ctccccagtg cctctcectgg
ccctggaagt tgccactcca 60 gtgcccacca geccttgtcct aataaaatta agttgcatca
ttttgtctga ctaygtgtreccliZD cintaet Ateaat a ttat ggggt g gaggggggt g gt at ggagca
aggggcaagt tgggaagééa 180 acct&%aggg 190 <210> 17 <211> 795 <212> DNA
<213> artificial sequence <220> <223> Nucleic acid sequence for antibiotic
resi stance ger& kahanycin. <400> 17 atgattgaac aagatggatt gcacgcaggt
tctccggcecg ctkgggtgga.gaggctattc 60 ggctatgact gggcacaaca gacaat cggc
tgct ct gat g ccgecgt i c¥gygetYtca 120 gcgcagggge gececggttct ttttgtcaag
accgacct gt ccgetgccct gaat gaactg 180 caggacgagg cagcgcggct atcgtggcetg
gccacgacgg gcgtPectrtpicicagetGige24te et Coucttt g t cact gaagec gggaagggac
tggctgct at t ggegewgaagt gccggggcag 300

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

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

Glu Arg Asn Gln Glu Gln Gly Ala
35 40

<210> 8

<211> 43

<212> PRT

<213> artificial sequence

<220>
<223> This is an amino acid sequence for Chicken~GHRH

<400> 8

His Ala Asp Gly Ile Phe Ser Lys Ala Tyr Arg Lys Leu Leu Gly Gln
1 5 10 15

Leu Ser Ala Arg Asn Tyr Leu His Ser Leu Met Ala Lys Arg Val Gly
20 25 30

Ser Gly Leu Gly Asp Glu Ala Glu Pro Leu Ser
35 40

<210> 9

<211> 40

<212> PRT

<213> artificial sequence

<220>
<223> This is an amino acid sequence for Horse GHRH.

<220>

<221> misc_feature

<222> (1)..(1)

<223> "X" can be any AR sequence

<220>
<221> misc_feature




gatctcctgt catctcacct tgctcctgcc gagaaagtat ccatcatggc tgatgcaatg 360
cggcggct gc at agggttga tccggectacc tgcccattcg accaccaagc gaaacatcgc 420
at cgagcgag cacgtactcg gat ggaagcc ggtcttgtcg atcaggatga tctggacgaa 480

gagcatcagg“ggﬁ%& GgGC agccgaactg ttcgecagge tcaaggegeg p  BSH69RS 4

ggcgaggat ¢ seghcgl gaes teatagegaiwgcct gctt gc cgaat at cat ggt ggaaaa 00
ggccgetttt ctggattcat cgactgtggc cggctgggtg tggcggaccg ctat caggac 660

atagcgttgg ctacccgtga tattgctgaa gagcttggcg gcgaat ggge tgaccgecttc 720
ctcgtgcttt acggtatcgc cgctcccgat tcgcagcgca tcgecttcta tcgecttctt 780
gacgagttct tctga 795 <210> 18 <211> 219 <212> DNA <213> artifici al
sequence <2203.5223%..5@quence for an anal og porci ne GHRH sequence. <400>
18 atggtgctct gyt gt't et e etvt Bgegfatce ct caccctca gcaacagctc ccactgctcc 60
ccacctcccc ctttgaccct caggatgcgg cggcacgtag atgccatctt caccaacagc 120
t accggaagg tgciiggceca gctgtccgcecc cgcaagctgce tccaggacat cctgaacagg 180
cagcagggag ag%&Q%ﬁﬁ&QAﬁgﬁgQ@§99&$9%§M§ﬁhgag2&§IZu¥E>£906/014737
PCT/ US2005/ 025747 A...esll " " 11"" 1w it [1fl:" Rp Ip.. e [ I R
et oo, 1f o0 " "A s, 11 <210> 19 <211> 246 <212> DNA
<213> art|f|C|abs&equ&&£am1§22ﬁ2h<&33>e@equeNQeui@ﬁ>aﬂ anal og nmouse GHRH
sequence. <400> 19 gctatggtgc tctdygtgct ctttglgatc ctcatcctca ccagcggecag
ccactgcagc 60 ctgcctccca gecectcecctt caggatgcag aggcacgtgg acgccatctt
caccaccaac 120*=tEcgderatic "tytrdgycca gcetgtacgec aggaaggtga tccaggacat
cat gaacaag 180 cagggcgaga ggatccagga gcagagggcc aggctgagct gataagcttg
cgatgagttc 240 Ltctaa 246 <210>

<210>
<211> 40
<212> PRT
<213> artificial sequence

<220>
<223> This is an amino acid sequence for human (1-40)-GHRH

<400> 10

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

Leuy Ser Ala Arg Lys Leu Leu Gln Asp Ile Met Ser Arg Gln Gln Gly -
20 25 30

Glu Ser Asnh Gln Glu Arg Gly Ala
35 40

<210> 11

<211> 40

<212> PRT

<213> artificial sequence

<220>
<223> This 1s a TV-growth hormone releasing hormone ("GHRH")} analog.

<400> 11
Tyr 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> 12

<211> 40

<212> PRT

<213> artificial sequence

<220>



<211> 234 <212> DNA <213> artificial sequence <220> <223> Sequence for an
anal og rat GHRH sequence. <400> 20 gccatggccc tgtgggtgtt cttcgtgcetg
ctgaccctga ccagcggaag ccactgcagc 60 ctgcctccca gcecctccecctt cagggt gcgce

cggcacgccOwrfrfngalstt caccagcage 120 tacaggagga tcct gggecasHesi@iasgct
aggaagct cc gk gCcrCoRgas cat gaacaggy180 cagcagggcg agaggaacca ggagcagagg
agcaggttca actgataagc ttgc 234 <210> 21 <211> 29 <212> DNA <213>

artificial sequence <220> <223> Nucleic acid sequence of a prokaryotic PNEO
pronmoter. <400> 21 accttaccag agggcgcccc agctggcaa 29 <210> 22 <211> 3534
<212> DNA <213> artificial sequence <220> <223> Plasm d vector having an

anal og GHRH seg@uenefs is s40Q3wR2.ghi-0kaaaar nGreggeaagt .ngadat t gt aat acgact cact
at agggcgaa ttggagctcc 60 accgcggtgg cggccgtccg ccctcggecac catcctcacg
acacccaaat atggcgacgg 120 gtgaggaatg gtggggagtt atttttagag cggtgaggaa

ggt gggcagg cageaggtigt Al80e rhegle ot ot Avamadtaweile Eegggagtta tttttagage
ggaggaat gg tgdacaccca 240 aatatggcgd’cggttcctca 5%cgtcgcca tatttgggtg
tccgccctcg gccggggecg 300 8 WO 20061014737 PCT/ US2005/ 025747  1.1.",1. 11"
It [ 1] "y LY Pye e broiap Lpuphen Gn Agoaa\peu RENASISIMEINGY 1) P i L 11 4.0
11:61. 6;:1 n" ~IW.n: cattcctggg ggccgggcgg tgctcccgec cgcectcgata

aaaggct ccg 9995c99c99 369, £94¢GEAacga getacccgga ggagegggag gcgecaagcet
ct agaact ag tggat cccaa 420 ggcceaactc cccgaaccac tcagggtcct gt ggacagct

cacctagctg ccatggtgct 480

<210> 13

<211> 44

<212> PRT

<213> artificial sequence

<220>
<223> This is a human (1-44} growth hormone releasing hormone ("GHRH").

<400> 13

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

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

Glu Ser Asn Gln Glu Arg Gly Ala Arg Ala Arg Leu
35 40

<210> 14

<211> 40

<212> PRT

€213> artificial sequence

<220>
<223> This is the artificial sequence for GHRH (1-40)OH.

<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)7.(15)

<223> Xaa at position 15 may be alanine, valine, or isoleucine.

<220>

<221> MISC_FEATURE

<222> (27)..(27)

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



ctgggtgttc ttctttgtga tcctcaccct cagcaacagc
ccctttgacc ctcaggatgc ggcggcacgt agatgccatc
ggt gtt ggt ¢ cagct gt ccg cccgcaagct gct ccaggac
agagaggaac, g gagcat aatg act gcaggaa
ggtggcatcd%égggéiéjgawpqqggggmlﬁ?ctctcctggc

t gcccaccag' c&t gf%ﬁ%%“ﬁtaﬁﬁéft d gttgcatcat
tctat aat at

tat ggggt gg aggggggat gg
cct gt agggc

ctgcggggt ¢ tattgggaac caagct ggag
tcact gcaat ctccgcctcc tgggttcaag cgattctcct
tgggattcca

ggcat gcat g accaggctca gctaattttt
gtttcaccat attggccagg ctggtctcca actcctaatc
ggcct cccaa

at t{%T ogga Lt acaggcgt gaaccactgc
ttttaaaata actadzaceag.eaggaggacg tccagacaca
cccaaccggt

ct cagt agat
tttgttcecct
ct gt gt gaaa
gt aaagcctg
ccgctttcca
ggagaggcgg
cggtcgttcg
cagaat cagg
accgt aaaaa
acaaaaat cg
cgtttccccc
acct gt ccgc
atctcagttc
agcccgaccg
acttatcgcc
gt gct acaga
gt at ct gcgc

t at ggagcaa

gcctgttgaa ttcgataccg tcgacctcga
tte ?gag%gn5nggtttcga gcttggcegta
ttggiatgﬁgzgﬂcacaattc cacacaacat

gt cgggaaac ctgtcgtgcc agctgcatta

tttgogt at t cgctctt ccgettecte
gctggﬁﬁgﬁé%ﬁﬁggfgﬁt atcag ctcact caaa
ggccgegttg ctggegtttt tccataggcet
acgefoeaagt cagaggt ggc gaaacccgac

Ctteat Cehlat

ggt gt aggt ¢ gttcgctcca agctgggcetg
ct gegscid a tccggtaact atcgtcttga

act cagca ccact ta aca atta
ot U2t Faaat "Poat CHeet A et apouer

tctgct gaag ccagttacct tcggaaaaag

2006/ 014737 PQIJ g«a‘ragQQz%/LQZ\@JLALZU GinVAsp iIle- Aaa Xaa P.xrg anl C.lrln %1y L
A Y t01, 0t L gcaaacaaaco caccgct ggt agcggtggtt
caagcagcag attacgcgca 2400 gaaaaaaagg atctcaagaa gatcctttga

125
..................... ]

gggaétat t£ gt agt gttt G O tergetatt ¥ retrt et cat gc
gggeye ctaat Pgagbhagel raactcaceat termat t gcgt t g

ggatamacgeat ggaaaganca tt gtgagcaadraggecagcaa

tggﬁ@Qe?ﬁ%ﬁE@ﬁ@tgcgct ctcctgttcc gaccctgcecg
600gasgey ok gesged bt Quiagiat agct ca

29899209
fagaaga

tcccactgct ccccacctcc 540
ttcaccaaca gctaccggaa 600
at cct gaaca ggcagcaggg 660

ttcgatatca]ggﬁg%@%@gglggg

cctggaagtt
tttgtctgac tcggtgtcct 840
ggggcaagtt gggaagacaa 900
t gcagt ggca caatcttggc 960
gcctcagect cccgagttgt 1020
gtttttttgg tagagacggg 1080
tcaggtgatc tacccacctt 1140
tcccttcecct gtccttctga 1200
gcat aggcta cctggccatg 1260
gttgggtcca 1320
gggggggccc ggtaccagcet 1380
atcatggtca tagctgtttc 1440
acgagccgga agcat aaagt 1500
cgctcactgc 1560
caacgcgcgg 1620
tcgctgcget 1680
cggttatcca 1740
aaggccagga 1800
gacgagcatc 1860
agat accagg 1920
cttaccggat 1980
cgctgtaggt 2040
cccececegtte 2100
gt aagacacg 2160
t at gt aggcg 2220
acagtatttg 2280
tcttgatccg 2340 9 WO
it It IL.:.

at gaat cggc
gct cact gac
ggcggt aat a

ccgcccccct
aggact at aa
t gt gcacgaa
gt ccaacccg

cac
agtt ggt agc

tcttttctac gggygt edagac xgoiicagaagaia2460 act cgtcaag aaggcgat ag aaggcgat gc

gct gcgaat ¢ gggageggég at accgt aad’® 2520

<210>
<211>
<212>
<213>

15

323

DNA

artificial sequence

<220>

<223> This is a nucleic acid sequence of a

<400> 15
cggccgtceecg cccteggecac catcctcacg acacccaaat

gtggggagtt atttttagag cggtgaggaa ggtgggcagg
aaaataactc ccgggagtta tttttagagc ggaggaatgg
cggttcctca ccecgtcgceca
ggccgggcgg tgctccegec
gctaccegga ggagcgggag geg
<210>
<211>

<212>
<213>

16

190

DNA

artificial sequence

<220>

atggcgacgg gtgaggaatg
cagcaggtgt tggegctcta
tggacaccca aatatggcga
tatttgggtg tccgececteg geeggggecg cattccetggg

cgcctcgata aaaggctceeg gggecggegg cggcccacga

eukaryotic promoter c5-12,

60

120

240

300




gcacgaggaa gcggt cagcc cattcgccgc caagctcttc
acgct at gt c ctgatagcgg tccgccacac ccagccggcc
agcggccatt ttccaccatg atattcggca agcaggcatc

cct cgccgt Cy@PReah9R9Cc gccttgagee tggcgaacag

agcaat at ca cgggt agcca 2580
acagtcgat g aat ccagaaa 2640
gccat gggt c acgacgagat 2700

ttcggct ggc

gat get ct t ¢ ygi-cagaliGey keeloatega, caagaccyye

gct cgat gcg
gccgccgcat
ggagat cctg
cgt cgagcac
cgt cct gcag
cctgcgcet ga
cat agccgaa
caat cat gcg
agat ccttgg
agggcgcccc

act gt t ggga
gat gt gct gc
<211> 2722

havi ng a codorxzapt rasi zed nmouse GHRH sequence

cgccct cgge
ttatttttag
t cccgggagt
cacccgt cgce
ggt gct cccg
gaggagcggg
gt ggacagct
cagcggcagc
cgccatcttc

PCT/ US2005/ 025779299 29°9791

Y

5969 760
ttccatccga gtacg@%@%%mg820
agccggat ca agcgtatgca 2880

aggagcaagg tgagat gaca 2940

atgtttcgct tggtggtcga atgggcaggt
tgcat cagcc atgatggata ctttctcggc
ccccggcact tcgcccaata gcagccagtc ccttcccget tcagtgacaa 3000
agct gcgcaa ggaacgcccq tcgtggccag ccacgatagc cgcgctgect 3060
tt catst CRRGiYCAS GgPac-ggh ettt ngakagaaagaiaccgggcgec 3120
cagpcggaac acggcggcat cagagcagcc gattgtctgt tgtgcccagt 3180

t AGRLEEEEC AEHEAABEE: S COUATAREE S BLTk AR, CCAlC L gt L 3240
tct ctt%atcaqa tcttgatccc ctgecgecatc 3300
C

aaacgat cct catcct
CoRETEGIR T YL AT CEHGT P AT Ca " YHFe 18T E  acéft accag 3360

agctggeaatttiterggldogoth togetgice easicarnasogewa cageoct agca 3420

agqgggalgg gtgcgggect cttcgetatt acgccagetg gcggaagggg 3480
aaggcgatta agttgggtaa cgccagggtt ttcccagtca cgac 3534

<2123 <213> artificial sequence

acqgﬁgcgggnggpgggggpa at at ggcgac 60 gggt gaggaa tggtggggag
agcggt gagg aaggt'gggca ggcagcaggt 120 gttggcgctc taaaaat aac

tat$i¥taga cggaggaat . gqt ggagacc 180 cagat at ggc gacggttcct
cafﬁ%ﬁtﬁ%gigg%gég%ccifggd%%gaggci?ﬂﬁ gcg?%ﬁ?%%?g ggggccgggc

cct t €ga t aaaaggctc c ccggc 300 cggcccac gagctacccg
agé%%%%é%ﬁmfﬁﬁété%%ﬁﬁ“ﬁ%%%%ﬁﬁgggq§§ﬁag%@%%%écca@ t cagggt cct
cacstragettgpoceatgoghgetcscttgggbyge tceacd2Pt ctdbttgicgat ¢& t cat cct cac

CaCl 9oL Gl ghi el CeGaL. L GELEL G 6,480 A0gal.gCcagm ggcacgt gga
accaccaact acagqaagct gctgagccag 540 10 WD 2006/ 014737 -
| 3CIEQTI 9PPFIAC9T SPAEFIIW P | P LP ., At 161

ctcgacgttg tcactgaagc gggaagggac tggctgctat tgggcgaagt gccggggcag 300

gatctectgt catctcacct tgctcctgec gagaaagtat ccatcatgge tgatgcaatg 360

atacgcttga tccggctacc tgecccattcg accaccaagc gaaacatcgce 420

cggeggetge

atcgagcgag cacgtactcg gatggaagcc ggtcttgteg atcaggatga tctggacgaa 480

gagcatcagg ggctcgcgec agccgaactg ttcgccagge tcaaggcgeg catgcccgac 540

ggcgaggatc tcgtcgtgac tcatggcgat gectgecttge cgaatatcat ggtggaaaat 600

ggccgettit ctggattcat cgactgtgge cggctgggtg tggecggaccg ctatcaggac 660

atagcgttgg ctacccgtga tattgctgaa gagettggeg gcgaatggge tgaccgettce 720

ctcgtgettt acggtatcge cgctcccgat tcgcagecgeca tcgecttcta tcgecttcett 780

gacgagttct tctga

<210>
<211>
<212>
<213>

18

219

DNA

artificlal sequence

<220>

<223> Sequence for an analog porcine GHRH sequence.

<400> 18

atggtgctet gggtgttctt ctttgtgatc ctcaccctca gcaacagctc ccactgetec 60

ccacctcece ctttgaccet caggatgegg cggcacgtag atgccatctt caccaacage 120

taccggaagg tgctggccca gctgtcecgece cgcaagetge tccaggacat cctgaacagg 180

cagcagggag agaggaacca agagcaagga gcataatga 219

<210> 23
<220> <223> Pl asm d vector
<400> 23 ccaccgcggt ggcggccgtc



ct gt acgcca
cagagggcca
tgcctctcct

ggaaggt gat ccaggacatc
ggct gagct g at aagctt at
ggccctggaa gtttccactc

taagtt gcatwﬁqwﬁ;otlﬁg.pt gact aggt gt
09t at ggag;aag09Gean 9Lt gegaagar

accagcttt

cact gact cg
ggt aat acgg
ccagcaaaag
cccecct gac
act at aaaga
cctgecgett
t agct cacgc

gttcccttta gtgagoggtta
ctgcgctcgg tcgttcggcet
ttat ccacag aat cagggga
gccaggaacc gt aaaaaggc
gagei caca aaaat cgacg
tacgaggigt ttcccectgg

acChdat ACG: &gt aegRet t

at gaacaagc
cggggt ggca
cagt gcccac
ccttctataa
caacct gt ag
attt cgagct
gcggcgageg
t aacgcagga
cgcgttgetg
ct caagt cag
aagct ccctc
tctccecttcg

gt aggt cgt t

agggcgagag gat ccaggag 600
tccctgtgac ccctccccag 660
cagccttgtc ctaataaaat 720

tattat 9999 JqoAgaREg,, 80

ggct cgaggg
tggtcttccg

gt at cagctc
aagaacat gt
gegtttttce
aggt ggcgaa
gtgcgctctc
ggaagcgt gg
cgct ccaagc

ggggccecgat
cttcctcgct

act caaaggc
gagcaaaagg
at aggct ccg
acccgacagg
ctgttccgac
cgctttctca

t gggct gt gt

840
900
960
1020
1080
1140
1200
1260
1320

tgtaggtatc tcagttcggt
cCG 3icgggmgqgagpggggmggg@%ﬁ@&ggwggtaactatc gtcttgagtc
agacacgact tatcgccact ggcagcagcc actggtaaca ggattagcag
gt SAREOLL 9,61 RGALAGS L. Ligaaat 08.4,09¢ CL.aaGh. acaget acac
gtatttggta tctgcgctct gctgaagcca gttaccttcg gaaaaagagt
t g &t CEGHE S AHCHAZLLHEE GECUHLAGE GHE h Gt t t Yt t gcaa
aCQeg6agaaqAgadaaGeatcoct GRragaadyaicagaekt tgaehe t t taot acggg
cagct agcgc tcaaaagaac tcgtcaagaa. at. _ggggat gcgce
gaggﬁﬁgagfwﬁgﬁ%?ﬁgﬁﬁ%méégﬁﬁébgégE%g%%éﬁg%%% tt%gccgcca
caatatxcacg ggtagccaac gctatgtcct cgé¥acaccc
agt cgat gaa tccagaaaag cggcoatttt att cggcaag
catgagt ¥ac gacgagat cc tcgccgtcgg cttgagcctg
cgdggggﬁﬁc gagcccctga tgctcttcgt ct gat cgaca
ccatocegagifiaegtegetegc tcgatgcgat gtttcgettg gtggtcgaat
ccggat caag cgtatgcagc cgccgcattg catcagccat gatggatact.
gageaaggtgragat gaeayy agaiRic edagoe. ccggcactt ¢ gcccaat age
ttcefpycit ¢ agtgacaacg tcgagcacag ctgcgcaagg aacgcccgtc
ac gadaagee g ot dtg cedeggetl cohgeagtiasnahi eaggge: accggacagg 2340
cagpaadaac. caggedeese. L acdel gaca decggaacac. ggeggeat ca 2400
ttgtctgttg tgcccad%ca tagccgaata gcctctccac ccaagcggcc 2460
ggagaacct g CcgtigeeataRe CCRrgtr grrrascatresatofcr AR AePartereds t cttgt ct ct 2520

tgat cagat C tt gafoehetag 6966 abHag:0aL66It GPegogeaagaaage cabgcagttt 2580 11 WO
2006/ 014737 PCT/ U52005/ 025747 1C., p 1100 n..., tI"Li o IP

.20 BP -
<211> 29
<212> DNA
<213> artificial sequence

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
222C
2280

gcacgaaccc
caacct ggta
agcgaggt at
t agaagaaca
t ggt agct ct
gcagcagat t
gt ct gacgct
t gcgaat cgg
agctcttcag
agccggccac
caggcat cgc
gcgaacagt t
agaccggctt
gggcaggt ag
ttctcggcag
agccagt ccc
gt ggccagcc
tcggtcttga
gagcagccga

gat agcggt c
ccaccat gat
gcat gcgcgce
ccagat catc

<220>
<223> Nucleic acid sequence of a prokaryotic PNEO promoter.

<400> 21
accttaccag agggcgcccc agctggcaa 29

<210> 22

<211> 3534

<212> DNA

<213> artificial sequence

<220>

<223> Plasmid vector having an analog GHRH sequence.

<400> 22
gttgtaaaac gacggccagt gaattgtaat acgactcact atagggcgaa ttggagctcc 60

accgeggtgg cggccgtecg ccctcggeac catcctcacg acacccaaat atggcgacgg 120
gtgaggaatqg gtggggagtt atttttagag cggtgaggaa ggtgggcagg cagcaggtgt 180
tggcgcetcta aaaataactc ccgggagtta tttttagagc ggaggaatgg tggacaccca 240

aatatggcga cggttcctca cccgtcgeca tatttgggtg tccgeccctceg gecggggecg 300



u.

ggcgatcgtg
2725

n...,

<21%§ QMA

a codon opLunhze

ii ib"ao;al actttgcagg gcttcccaac cttac

N VA
ctggcaattc cggttcgcectt 2640 gctgtccata aaaccgccca gtctagcaac tgttgggaag

t aat acgact 2700 cactttaggg cgaattggag ct 2722 <

d@}§> artificial sequence
'y ot GHRE-Sequence

cagag ggcgtcccag

210> 24 <211>

<220> <223> tor having
<400> 24 ccaccgcggE&G§%%g%%g

cgcect cgge’ décat cet'cd tgdtsttcha atat ggcgac 60 gggt gaggaa t ggt ggggag

ttatttttag
t cccgggagt
cacccgt cgc

ggt gct cccg
gaggagcggg
gt ggacagct
cagcggaagc
cgccatcttc
gcacgagat c
ct gat aagct
gaagttgcca
t ct gact agg
caagtt ggga
tt agt gaggg
cggtcgttcg
cagaat cagg
accgt aaaaa
acaaaaat cg
cgtttccccc
acct gt ccgc
atctcagttc
agcccgaccg
acttatcgcc
gt gct acaga
gt at ct gcgc

agcggt gagg aaggtgggca ggcagcaggt 120 gttggcgctc
tatttttaga gcggaggaat ggtggacacc 180 caaat at ggc
catatttggg tgtccgccct cggccggggc 240 cgcattcctg
cccgcect cga taaaaggctc cggggccgge 300 gycggcccac
agegeygcoaagccyged ceeaacYygetenactesdsl ssgeegaaccat

CagGLSa6t G GEAL IR GG P5GAALAt £ 6420 L L COt0Ctge
cactgcagcc tgcctcccag ccctcecccttc 480 agggt gcgcc

ac&gagce%fg%f°°%fe%fg°gafgﬁai°° cHPGFITCAF B0 °°?:ttg‘§f?icgc“t8°
at gaataddCcagfad ggegacgaggaasCagabo8 ccgageagagga
tatcc%gcgggt % Jeal C6aL Ol 9ACGELLC &Qac@% o ERGLACCL LY

ctccagtgcc caccagcctt gtcctaataa aattaagttg
t gECetIEt aBGfta%ff%fﬂcalﬁijctgwcg@g?fgﬁg“%@ WEGEEYgt at°Y

agaLaaeed gaasaagggegg&gatggg@g@gmega&&& agEigitagCc aget

ttaattfcoa Ctt%QE&LH‘FC ot tect e 200 5 ggggctg@g
gc?b%ggcgag ¢yt a Scfcacttaza 680 ° t aat a

ggaﬁaaegc&xggaaagaaeamtg%qageaa&ﬂﬁ@ﬁow@aggecagﬁaa

00€GAGALT 064996 Holdhdiod CORALRABOGEIR80,5eLEQKCCCHEL
acgct caagt cagaggt ggc gaaacccgac 1140 ag act at aa

t gGEAGeEeT &tg&g@tggi gaezfeﬁaac ety eI rvo°y t gétg
Ct tdaedseBCtictegggangegad ggogettt icctcagzﬁ&ccqam‘itagmzca
99t gt 309! Sgc%zawQJCQgSé{caa&%agtggccf}tgttélé%otagatg9&;&;0 acgaa
ctgcgcctta tccggtaact atcgtcttga 13 gt ccaacccg
acﬁﬁ@ﬁﬁ@ta“g%ﬁﬁifﬁﬂfﬁaaﬁﬁgﬁﬁﬁtﬁg“%ﬁ%ﬂ““f&ﬁ&ggﬁd@g
ot tetdgaag tGghygaehRqeaehacggCicactlbB0tcLatiaganga
tctgctgesg ccagttacct tqggaaaaa

acaca gcgkaggcsiocctggccatg

ataccag caggaggacg 1260
cccaaccggt gggacatttg agttgcttge ttggcactgt cctctcatge gttgggtcca 1320
ctcagtagat gcctgttgaa ttcgataccg tcgacctcga gggggggcce ggtaccagcet 1380
tttgttcecct ttagtgaggg ttaatttcga gcttggegta atcatggtca tagetgtttce 1440
ctgtgtgaaa ttgttatccg ctcacaattc cacacaacat acgagccgga agcataaagt 1500
gtaaagcctg gggtgcctaa tgagtgagct aactcacatt aattgecgttg cgctcactge 1560
ccgetttecca gtcgggaaac ctgtcgtgcc agectgcatta atgaatcggc caacgcgegg 1620
ggagaggcgg tttgcgtatt gggegectctt ccgcttecte gectcactgac tcgectgceget 1680
cggtcgttcg gectgeggecga gecggtatcag ctcactcaaa ggcggtaata cggttatcca 1740
cagaatcagg ggataacgca ggaaagaaca tgtgagcaaa aggccagcaa aaggccagga 1800
accgtaaaaa ggcegegttg ctggegtttt tccatagget ccgecceccect gacgageate 1860
acaaaaatcg acgctcaagt cagaggtggc gaaacccgac aggactataa agataccagg 1920
cgtttececee tggaagctec ctegtgeget ctectgttece gaccctgecg cttaccggat 1980
acctgtecge ctttctcect tegggaageq tggegetttc tcatagctca cgctgtaggt 2040
atctcagttc ggtgtaggtc gttcgctcca agectgggetg tgtgcacgaa cccceegtte 2100
agcccgaccg ctgcgectta tecggtaact atcgtcttga gtccaacccg gtaagacacg 2160
acttatcgce actggcagea gccactggta acaggattag cagagcgagg tatgtaggeg 2220
gtgctacaga gttcttgaag tggtggccta actacggcta cactagaaga acagtatttg 2280
gtatctgcge tctgctgaag ccagttacct tcggaaaaag agttggtage tcttgatccg 2340

t aaaaat aac
gacggtt cct
ggggccggge
gagct acccg
t cagggt cct
t gaccct gac
ggcacgccga
ggaagct cct
gcaggttcaa
cctggecctg
catcattttg
gagcaagggg
tttgttcecct
t cgct gcgcet
cggttatcca
aaggccagga
gacgagcat c
agat accagg
cttaccggat
cgct gt aggt
ccceecegttce
gt aagacacg
t at gt aggcg
acagtatttg
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agcggt ggt t

gatcctttgau”2§

gaaggcgat a'
agcggt cagc
cct gat agcg
tttccaccat
cgggcat gcg
cgt ccagat c
gatgtttcgc
ttgcat cagc
gccccggceac
cagct gcgca
gttcattcag g
acagccggaa
at agcctctc
gaaacgat cc
gcggcaagaa
cagct ggcaa
aagggcgat c
2725

cgccct cggce
ttatttttag
t cccgggagt
cacccgt cgc
ggt gct cccg
gaggagcggg

Ak TP

200
ot on.
g 16201,
1%@%?&%7;10: 1 1 684 g
gadggcgat'y 1740
ccattcgccg 1800
gt ccgccaca 1860
gatattcggc 1920
cgccttgagcec 1980
at ectgatc gac9tht
tth&QQ&&QmZAQQ
cat gat ggat 2160
t t e AR 922 207
aggaaﬁgﬁcewa28ﬁc
gé%gé%gggc ctgg; g
cacggcggca 2 400
cacTene(t §ro4 609
t cadcLt gt Ggglardde
agccat cca
L etRgtrog SRae
gt gttaatae griPF oot

"Y
ar

IN" ti ..a. Il 1 9,.R

d" , |
.11 16..11 '111:11
agttggtagc tcttgatccg gcaaacaaac caccgct ggt

It 11

caagcagcag attacgcgca ga§%§ﬁgaﬁgog&ﬁtcaagaa

ggggtct gac gctcagetag cgetcagaag aac

cgctgcgaat
ccaagctctt
cccagccggce

cgggagcgge gat accgt aa
cagcaat at ¢ acgggt agcc
cacagtcgat gaat ccagaa
aagcaggcat cgccatgagt cacgacgaga
ct ggcgaaca gttcggctgg cgcgagccce
*BCABYACT Y EL tETALTLY  BFEEC R Het
(ABL000CA00 L AGSHOYAL & 23060t alHC
actttctcgg caggagcaag gt gagat gac
T BB L PR P T LE Ot 65
cjt Qb g GRE&AtGC SRaBgAtag iR egegChHeC
2991 EY E&LWLQQPQ@?&PQUQQFQQQQ&QC
tcagagcagc cgattgtctg ttgtgcccag
IR R T @cezjﬁﬁtfa%fnga& ce1ogt
g&ceﬁgzggat@ebgacagt ekdegRt Lo oRed-gegenat
tcctt racttrac }9 gagtlece aaccttagea
get GYEE dt aagactgt "Echgt cfage
ttaqurfactataggaaggggae@aaatat gegaget 2%25

plasm d. <400> 25 ccaccgcggl%l

cgt caa
agcacgagga
aaccct at gt
aagcggccat
tcctcgeegt
t gat gctctt
cgct cgat gc
agccgecgcea
aggagat cct

a acgtcgagca

tcgtcctgca
ccctgegetg
t cat agccga
t caat cat gc
cagatccttg
gagggcgcecc
aact gtt ggg
<210> 25 <211>

<212> DjAgsddh3zgcteldel LiGh@barS BQURRGE agyt¢A> 5423 Thiss is the codon
opti m zed HV- GHRH expressi on

ggcggccgt C
ac GHPLETE é“&ﬁ&é%\éi?&“é%?t%lﬁcéf GHEGEEBT™ FaHPGRy

t ggt ggggag

ag@ggbgaggwaaggiggg@&xgg@&g@@ggﬁw&@&:qg&%ggtg@%g t aaaaat aac

ta&&&&&ﬁg@mgﬁggggagg%cgg&agéga&ﬁmiﬁ%

tgtccg

catatttfggg

ccct cggccg

.LAgatat gge gacggttcct
Ccg cattcct g ggggccgggc

ccC@@@F@g&wﬁﬁﬁﬁagﬁéﬁﬁmbgﬁgﬁ@@ggﬁWSGgl“@ﬁﬁﬁ@tcéﬁ& gagct acccg

a0 gagreAAGagEQat GEEATq§) gEEGRAL ELqtIBEL ccatettgtt

caatcatgcg aaacgatcct
agatccttgg cggcaagaaa
agggcgecce agctggcaat
actgttggga agggcgatcg
gatgtgctgce aaggcgatta
<210>
<211>

<212>
<213>

23
2722
DNA

<220>

<223> Plasmid vector

<400> 23
ccaccgeggt ggcggecegte

gggtgaggaa tggtggggag
gttggcgctc taaaaataac
caaatatggc gacggttcct
cgcattcctg ggggccgggce
ggcggeccac gagctacceg
ccecgaaccac tcagggtcect

tttgtgatcc tcatcctcac

aggatgcaga ggcacgtgga

3240

catcctgtct cttgatcaga tcttgatccc ctgcgccatc 3300

gccatccagt ttactttgca gggcttccca accttaccag 3360

tcecggttege ttgetgtcca taaaaccgcc cagtctagea 3420

gtgcgggect cttecgcectatt acgceccagetg gcgaaagggg 3480

agttgggtaa cgccagggtt ttcccagtca cgac 3534

artificial sequence

having a codon optimized mouse GHRH sequence

cgcecctegge accatcctca cgacacccaa atatggegac 60

ttatttttag agecggtgagg aaggtgggca ggcagcaggt

tcccgggagt tatttttaga gcggaggaat ggtggacacc 180

cacccgtege catatttggg tgtccgecct cggeecgggge 240

ggtgctcceg cccgectega taaaaggctc cggggccggce 300

gaggagcggg aggcgccaag cggatcccaa ggcccaactc 360

gtggacagct cacctagctg ccatggtgct ctgggtgctce 420

cagcggcagc cactgcagcce tgcctcecccag ccctecctte 480

cgccatcttc accaccaact acaggaagect gctgagccag

10



cccgaaccac tcagggtcct gtggacagct cacctagctg ccatggtgct ctgggtgttc 420
ttctttgtga tcctcaccct cagcaacagc tcccactgct ccccacctcc ccctttgacc 480
ct caggat gc ggcggcacgt agatgccatc ttcaccaaca gctaccggaa ggtgctggcc 540 13 WO

2006/0147%;0}ma04
LR | q p pu:ui o B3

PCT/ US2005/ 025747 0"e ..."Ip.. n u ~r
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cagctgtccg“dcdbcdﬁg%W Qcﬂc@aggac atcctgaaca ggcagcaggg agagaggaac

caagagcaag
cagt gcct ct
aattaagttg
gggt ggt at g
ggt accagct
gct cact gac
ggcggt aat a
aggccagcaa
ccgcccccct
aggact at aa
gaccct gccg
t cat agct ca
t gt gcacgaa
gt ccaacccg
cagagcgagg
cact agaaga
agt t ggt agc
caagcagcag
ggggt ctgac
cgct gcgaat
ccaagctctt
cccagcecgge
aagcaggcat
ct ggcgaaca
acaagaccgg
aat gggcagg
actttctcgg
agcagccagt

gagcat aat g acat caagct tatcggggtg gcatccctgt gacccctccce
cctggccctg gaagttgcca ctccagtgcc caccagectt gtcctaataa
catcattttg tctgactagg tgtccttcta taatattatg gggt ggaggg

gagcaagggg caagttggga agacaacctg tagggctcga gggggggccc
tt tcg;uc@ceet;ga'raagaggt daggertt baakdabl gas-grtd gyiedshy ccgottcctc

cactacact saatogtloa, ockacdacaa. gegalaleaq, ct gact caaa
cggit fced’ g tcébg gg aacgca gdaaagaaca tgtgagcaaa
aagge@aggawa@egta&aaa*gg@ég@@ﬁE@aﬁwggegvaﬁttcﬁﬁtaggct
gacgagsat caracaralat Lo acgek faaghk .CRAGHILHE6, Jamacccgac
agataccagg cgtttccccc tg

qaagtct cc ctc g ct ctcct gt tcc
ct FHELFPAC ATy eLegE LTS egc&gfwea@@%@g %fg%?a t g¢8gctttc
cgetgicaggbttatcet: € aghdoattg gt foaggtetcgictC get-coar agergggct g

CCCRCHOLL C.RACLE IACCHLLAGIRES La bfcIQl AaLt. at ggtcttga
gt aagacacg acttatcgcc actggcagca gccactggta acaggattag

t atHEHRYYe §2GTaer ATSYHY L LEFFag TYot FITETF act?ceggcet a
acagbatﬁagagﬁakebgegewae@gﬁ&gﬁaguenagmhaﬁcigtaggaaaaag
tettoat cag gcaaacaaac caccact ggt agcogtagtl tiiftgtita

gacg ctca

attacgcgca gaaaaaaagq atctcaagaa gatcctttga tcttttctac
gcreagetagecyetst atraug saavt et adeguaayefeyatea” gagggcgat g

cggg@g@ggeagétﬁ@QQL@axag&aﬁg@g&ﬁmag@ggkaﬁggacea%tcgccg
caqcaat atc ac SCC aac Ct at t CCt ata ? gt ccgccaca

cacy§ieyatogHa cé‘éa ECaENlge ccaCtCC?af’ cHE %1 gatattcgge

CyGeatgagtcgacgacgagectt cotTcgec gitaacggyeatgage cgeset t gage

Ot L0061 99,.CA6QAQGCLE I gRLAGLL L LALLLABA G, ah gt gat Cg
cttccatccg agtacgtgct cgctcgatg c(gatgtttcgc t

t ggt ggt cg
t agPEHEAE A AHET EREYE R GreEeY LT PG APFATeC cé%gat ggat
cagga@eaagu@&gﬂga&gaemaggaga££a&ugﬁaﬁagg@aetthagcccaat
CCGLLEECOG.LISA0LU3GR. 2¢O SU39CR,£ATCI QGG agggacgcce

gcagcagatt acgcgcagaa aaaaaggatc tcaagaagat cctttgatct tttctacggg 1680

gtctgacgct cagctagcgec tcagaagaac tcgtcaagaa ggcgatagaa ggcgatgcge 1740

tgcgaatcgg gagcggcgat accgtaaagc acgaggaagc ggtcagccca ttcgccgcca 1800

agctcttcag caatatcacg ggtagccaac gctatgtcct gatagcggtc cgccacacce 1860

agccggccac agtcgatgaa tccagaaaag cggccatttt ccaccatgat attcggcaag 1920

caggcatcgc catgagtcac gacgagatcc tcgccgtcgg gcatgcgege cttgagectg 1980

gcgaacagtt cggctggcgc gagcccctga tgctcttcgt ccagatcatc ctgatcgaca 2040

agaccggctt ccatccgagt acgtgctcge tcgatgecgat gtttcgettg gtggtcgaat 2100

gggcaggtag ccggatcaag cgtatgcagc cgccgcattg catcagccat gatggatact 2160

ttctcggcag gagcaaggtg agatgacagg agatcctgcc ccggcacttc gcccaatage 2220

agccagtccc ttccegettc agtgacaacg tcgagcacag ctgcgcaagg aacgcccgtc 2280

gtggccagcec acgatagccg cgctgcctcg tcctgcagtt cattcaggge accggacagg 2340

tcggtcttga caaaaagaac cgggcgcccce tgcgctgaca gecggaacac ggcggcatca 2400

gagcagccga ttgtctgttg tgcccagtca tagccgaata gectctccac ccaagceggcec 2460

ggagaacctg cgtgcaatcc atcttgttca atcatgcgaa acgatcctca tcctgtctcet 2520

tgatcagatc ttgatcccct gcgccatcag atccttggeg gcaagaaagec catccagttt 2580
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600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280



gt cgt ggcca
aggt cggt ct
t cagagcagc
gccggagaagy

tcttgat cag,.

gccacgat ag ccgcgctgec tcgtcctgca gttcattcag ggcaccggac 2340
t gacaaaaag aaccgggcgc ccctgcgctg acagccggaa cacggcggca 2400
cgattgtctg ttgtgcccag tcatagccga atagcctctc cacccaagcg 2460

t caa tccatcttgt tcaatcatgc gaaacgatcc tcatcc 2520
é @Fg qqucctggcqqat cagatccttg gcggcaagaanéﬁ@ép@@%‘”2580 14 WO

2006/01473W“PCT7US?U65}O257ﬂ7 ........... k tttactttgc agggcttccc

aaccttacca
ccagt ct agc
gagct 2725
<223> Thi s
ccaccgcggt
gggt gaggaa
gttggcgctc
caaat at ggc
cgcattcctg
ggcggcccac
cccgaaccac
ttctttgtga
ct caggat gc
cagctgtccg
caagagcaag
gcctctcectg
aagttgcatc
ggt at ggagc
ccagcttttg
act gact cgc
gt aat acggt
cagcaaaagg
ccccctgacg

gagggcgccc cagctggcaa ttccggttcg 2640 cttgctgtcc ataaaaccgc
aact gttggg aagggcgatc gtgtaatacg 2700 actcactata gggcgaattg
<210> 26 <211> 2721 <212> DNA <213> artificial sequence <220>
is the codon optim zed pig-GHRH expression plasmd. <400> 26
00GHgGEQS GetegeRc titgg@aaeeabeed cacegacaccera atab ggcgac 60

tg tg&agagﬁggé&sgmhmgaéagagagﬁggwegaghgg&ga gghragcaggt 120
t adaaat aac tcccggga 1 gcggaggaat ggt ggacacc 180

gaegﬁvT%EFﬁeaEEtgtcgc catatttggg tgtccgeccct cdlfécgggge 240
ggggccggge ggtgctcccg cccgectcga taaaaggctc cggggccgge 300
gaggﬁgqgcg gaggagcggg aggcgccaag cggatcccaa ggcccaactc 360
tcagggt@pt gt ggacagct cacctagctg ccatggtgct ctgggtgttc 420
t ceti@aceetfictageaacagc tcccactget ccccacctcc ccctttgacc 480
ggcggd at gc agatgccatc ttcaccaaca gctaccggaa ggtgctgggc 540
cceycaagehidgetecaggac atoabrygagearaggageagygyg agagaggaac 600
gagQead agt g aaagcttatc ggggtggcat ccctgtgacc cctccccagt 660
gceectggaagschicgre agteaagicgeacactcageCcitkgbee: t agabaaaatt 720

at tiL AL Ll dog %{%B%QQJ GG ggftggggagaggtg;gg 25499495, 998999999t 780
aaggggcCaag ttgggaagac aacctgtagg gctcgagggg gggcccggta 840
t t G eIt ag e yage §reeuast Htéfg%fgacﬁggagﬁftcw@e@ec tt¥et cgctc 900

t CoGle@ghaG@td-€ 9gedseq€ 98egags ichatLagehssg Ct saaaggceg 960

tatccaca atca ggmagg Qgﬁa aacat gt g aggaaaaggc 1020
cca g%aégémﬁaéégg%gt % gg° ¢ 1f?$gfg taggctccgc 1080
agea@waeaawaaarggaegemgea&g@@agamgg%ggﬁgaaa=cc@gacagga 1140

cccgaaccac tcagggtcecct gtggacagct cacctagetg ccatggcecct gtgggtgttce 420
ttcgtgetgce tgaccctgac cagcggaagce cactgcagec tgcctcccag ccctecctte 480
agggtgcgec ggcacgccga cgccatcttc accagcagcet acaggaggat cctgggccag 540
ctgtacgcta ggaagctcct gcacgagatc atgaacaggc agcagggcga gaggaaccag 600
gagcagagga gcaggttcaa ctgataagct tatcggggtg gcatccctgt gaccectccce 660
cagtgcctct cctggecctg gaagttgecca ctccagtgce caccagectt gtcctaataa 720
aattaagttg catcattttg tctgactagg tgtccttcta taatattatg gggtggagqg 780
gggtggtatg gagcaagggg caagttggga agacaacctg tagggctcga gggggggccec 840
ggtaccagct tttgttccct ttagtgaggg ttaatttcga gettggtett ccgettecte 200
gctcactgac tcgectgeget cggtcecgttecg getgeggega geggtatcag ctcactcaaa 960
ggcggtaata cggttatcca cagaatcagg ggataacgca ggaaagaaca tgtgagcaaa 1020
aggccagcaa aaggccagga accgtaaaaa ggccgegttg ctggegtttt tccatagget 1080
ccgecccect gacgagcatc acaaaaatcqg acgctcaagt cagaggtggc gaaacccgac 1140
aggactataa agataccagg cgtttccccc tggaagctcc ctcgtgeget ctectgttec 1200
gaccctgeccg cttaccggat acctgtcecge ctttctecct tcgggaagcecg tggcgctttce 1260
tcatagctca cgctgtaggt atctcagttc ggtgtaggtc gttegectcca agcectgggcetg 1320
tgtgcacgaa ccccecgttc agcccgaccqg ctgcgcectta tccggtaact atcgtcettga 1380
gtccaacccg gtaagacacg acttatcgecc actggcagca gccactggta acaggattag 1440
cagagcgagg tatgtaggcg gtgctacaga gttcttgaag tggtggccta actacggcecta 1500

cactagaaga acagtatttg gtatctgcgc tctgctgaag ccagttacct tcggaaaaag 1560



ct at aaagat accaggcgtt tccccctgga agctccctcg
ctgccgetta ccggatacct gtccgecttt ctcccttcgg
agct cacgct gtaggtatct cagttcggtg taggtcgttc
cacgaaccc cc cgaccgcetge gecttatccg
aacccggtagwgéggéﬁzgnm“atcgpn@gxg.gcagcagcca
gcgaggt at d" adgcgbfdéwTa&aghgtTt t t gaagt ggt
agaagaacag tatttggtat ctgcgctctg ctgaagccag
2006/ 014737 - - PC T/US20051025747 11"h.

Fl T nn 11! 11 1! n II9I 11 4. . I I - 4. .

4" A 11-
V11 LI

tgggctctcc tgttccgacc 1200
gaagcgtggc gctttctcat 1260
gct ccaagct gggectgtgtg 1320
gt aact at cg cc 1380
ctggtaacagP§§®%%§%§aé7l44o
ggcctaacta cggctacact 1500
ttaccttcgg aaaaagagtt 1560 15 WO
(el it™ oo "~

C..A1L ;" 1,0:0,x .1r..i

ggt agctctt
cagcagatta
t ct gacgctc
gcgaat cggg
gctcttcagce
gccggccaca
aggcat cgco
cgaacagttc
gaccggcttc
ggcaggt agc
t ct cggcagg
gccagt ccct
t ggccagcca
cggtcttgac
agcagccgat
gagaacot gc
gat cagat ct
ctttgcaggg
ctgtccataa
act at agggc
artificial
expressi on

gat ccggcaa acaaaccacc gctggtagcg gtggtttttt
C JGEGagaaa: daaadgah b Caagaayab@oGhtt ttgatLtd
agctagfgft C %f gaact t.caag -3c9at agaag

c
agcgycyata ceé aa§§§§w6gaﬁﬁaagcg gt cagcccat
a9 AT G P AC AR ICTP HEG e CEYIRL A JEYeoTse
Ot LERLLAA o H6RAPORARGR0QECALda L&l Q&Itgd'égoa

at gagt cacq acgagat cct cgccgt cggg_cat ge
gg%"ta Fegcy ayeccriya ccg"’gfgégf Egt 'ggata %t s aca
catcewgagt ac@g@gc@e*geavaacgmgeagaitgcqcm cgg@tttcg:g
COQaLGRAIG AL AL ICAHGE0CLIL Ak L QG- ALLRGLERLH
agcaaggt ga gat gacagga gatcctgocc cggcacttcg

R P Qe S
oga;taag@ﬁbgﬁugettcg;c&t@gbctc@ttg@aa@tdafguatgtcca@ggt:ca
22A3A9A0CE. AURIREEL.- 050619520, 6609386A00
tgtc gt -gcccagt cat- agccgaat ag cctct ccace
gt ije*éattcwcfagqa@%atggqtmaaa% CHOYGEY FAT WA EBE Tt
t gatgeaat Q:cﬁg&&:a{teﬁgﬁcat &&Eiag@(}ggt&@ag@@a@%
cttcccaacc ttaccag g? CCCC&ggC t caattcc
5 S

aateYEEE e §G43a0g° gcgar corat

gaa:sttcggagwaqaaazaszabccmz@asctz@cm2a&a19>cg®?1c@cggoa@oﬁ2>z4w <213>

tgtttacaag
t teet acgggg
gggat geget
t cgccgcecaa
gftacaccca
tis6gggcaagc
ttgagcctgg
tgéicgacaa
tget cgaat g
at.ggat act t
cccaat agca
atccgt og
coggacaggt
ggggcat cag
caagcggccg
cttytctctt
aizecagttta
ggttcgettg
aat acgact ¢

1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700

segucﬁslﬁs‘c 5220 §423Rag T Sqcks &heccedon.Qpti m,zed dog- GHRH

pl asm d

gccggagaac ctgcgtgcaa tccatcttgt tcaatcatgc gaaacgatcc tcatcctgtce 2520
tcttgatcag atcttgatcc cctgcgccat cagatccttg gcggcaagaa agccatccag 2580
tttactttgc agggcttcece aaccttacca gagggcgccc cagctggcaa ttceeggttceg 2640
cttgctgtcc ataaaaccgc ccagtctagec aactgttggg aagggcgatc gtgtaatacg 2700
actcactata gggcgaattg gagct 2725
<210> 25

<211> 2725

<212> DNA

<213> artificial sequence

<220>

<223> This 1s the codon optimized HV-GHRH expression plasmid.

<400> 25

ccaccgeggt ggcggecgtc cgccctegge accatcctca cgacacccaa atatggegac 60
gggtgaggaa tggtggggag ttatttttag agcggtgagg aaggtgggca ggcagcaggt 120
gttggcgectc taaaaataac tccegggagt tatttttaga gcggaggaat ggtggacacc 180
caaatatggc gacggttcct cacccgtcge catatttggg tgtccgecct cggecgggge 240
cgcattcctg ggggecggge ggtgectceccg cccgectcga taaaaggetc cggggecgge 300
ggcggeccac gagctacceg gaggagcggg aggcgccaag cggatcccaa ggcccaactce 360
cccgaaccac tcagggtect gtggacaget cacctagetg ccatggtget ctgggtgtte 420
ttctttgtga tcctcacect cagcaacage tcccactget ccccacctce cectttgace 480
ctcaggatgc ggcggcacgt agatgecatc ttcaccaaca gctaccggaa ggtgectggece 540



£

<400> 27 ccaccgcggt ggcggocgtc cgccctoggc accatcctca cgacacccaa at at ggcgac

60 gggtgaggaa tggtggggag ttatttttag agcggt gagg aaggtgggca ggcagcaggt 120
gttggcgctc taaaaataac toccgggagt tatttttaga gcggaggaat ggtggacacc 180

caaat at gg t cacccgtcgc catatttggg tgtccgccct qgaqc 240
cgcattcctéﬁgggggégaggmggtg@tggpg cocgcct oga taaaaggctchggééﬂﬁ %”300
ct

ggcggeccad” gadet & gaduagcgft aggcgccaag cggat cccaa ggcccaactc 360
occgaaccac toagggtcct gtggacagct cacctagctg ccatggtgect ctgggtgttc 420
ttcctggtga tcctcaccct cagcagtggt tcccactctt cctggccatc cctgecccatc 480

agaat ccctc ggtatgcaga cgccatottc accaacagct accggaaggt gctgggccag 540 16 WO
2006/ 014737 PCUUS2005/ 025747 11" "u LI"~ """ ! et ~1"" i 1Pt
"o~ | Pttt g/olélaglt];ujcci c&‘cggmcg&ecﬁgggsa:ageiaeacﬁgcﬁ;ea@gaeat;&acat gagccggc agcagggaga
gagaaaccgg caaggag,cat agt aa tc t tccctg tgacccctcc

ccagt gcctc 666aa ¢t g %%%%gaﬁaggk%gﬁ%”%g c%%ggﬁcggﬁgbcagc%t tgtcctaat a

aaattaagtt 72©agtqgetat cabdctty gieettgrac tagprIgeytecertcty stattamtaat t ¢ ggggt ggagg

ggggt ggt at
cggt accagc

cgct cact ga
aggcggt aat
aaggccagca
tccgececcece 1
caggact at a
cgaccct gcc
ct cat agctc

gt gt gcacga 1320

agt ccaaccc
gcagagcgag
acact agaag 1
gagt t ggt ag
acaagcagca
cggggt ctga
gcgct gcgaa
gccaagct ct
acccagccgg
caagcaggca
cct ggcgaac
gacaagaccg

78Q.:: JQRAYCABINY; 84aRNLE 0RGRA0ACAGEH 19l,8Q90Ct 5 agggggggcce

840 ttttgttccc tttagtgagg ttaatttcg agcttg tct
906°9 EtCY TG He” fi’f&t@?g&bf%“%
960sta@aggtitattcect acagaad cagtgoyat aacyccaggaaagafe

10§Qcac@g§§lg&&%§£9 RAGEY ARFRIEEICA L QeL.90Caleh
t gacgagcat cacaaaaaiC gacgct caag tcagagg%gg

11&‘6‘99“&&@ SECEEY “YeY Pt 8L eI Hgraytt et eyt
1206)ccagizl bR6LYYR adcRC &b ik goteL tthdcgiteC & citbREGygaagC
12% -82061.9La09 Lat.ctcagl L, codt 9,5999%&%9&92&99&90

accécecgtt cagcccgace getgcgoctt  at ccggt aac
138@actefgt ARGREAT “GHCETAL Tt eneEHarageeHgteact Hot

144Qcctg§cgfi1‘cgtéag;gc agggtcg.@& &Q&gccagtct;@taatgg;a@gg&gg:t gegset
aacagtattt tatctgtg ctct %ccqgttacc
gg g ¢

1Séﬁtw° cftgaiede ® ggctéé cHE ﬁ? oot Got

162@9cagrat tEEGLYE ac&gca&aaataa:gctgatcedgeaaagacagmac ctispg
168Q...695 L GACLA 8CH6L L AOARHRRCIEGLCA.Adra00caat

1740 tcg gcgg cgat accgta aagcacgagg aagcggtcag
186??3“?36%13%%%?9&? ICACHGY P AR HE et ittt yat R
1868 agepacagicga gttagca&tgc eaag:agaaﬁa:gagage&:&giasatasgc oamca

1gg%tggt %ggccéggt g:ag gcagaca agaggtggatt gggtggg%g ttglgg:lgc?gzgc
198 agttcggctg gcgcgagccc Ct ga tct tcgtccagat

204%9cagceag attacgcgca gaaaaaaagg atctcaagaa gatcctttga tcttttctac 1680

ggggtctgac gctcagctag cgctcagaag aactcgtcaa gaaggcgata gaaggcgatg 1740

cgctgcgaat cgggagcegge gataccgtaa agcacgagga agcggtcagc ccattcegecg 1800

ccaagctctt cagcaatatc acgggtagce aacgctatgt cctgatagcg gtccgcecaca 1860

cccagecgge cacagtcgat gaatccagaa aagcggccat tttccaccat gatattegge 1920

aagcaggcat cgccatgagt cacgacgaga tcctcgeegt cgggcatgcg cgecttgage 1980

ctggcgaaca gttcggetgg cgcgagecce tgatgctctt cgtccagatce atcctgatcg 2040

acaagaccgg cttccatcecg agtacgtgcet cgectcgatge gatgtttege ttggtggteg 2100

aatgggcagg tagccggatc aagcgtatgc agecgecgea ttgcatcage catgatggat 2160

actttctegg caggagcaag gtgagatgac aggagatcct geccccggecac ttcgeccaat 2220

agcagccagt ccctteccege ttcagtgaca acgtcgagca cagctgecgeca aggaacgcecc 2280

gtcgtggeca gccacgatag ccgegetgee tegtectgea gttcattcag ggcaceggac 2340

aggtcggtct tgacaaaaag aaccgggcge cectgegetg acagecggaa cacggcggca 2400

tcagagcage cgattgtctg ttgtgcccag tcatageccga atagectctc cacccaagcg 2460

gccggagaac ctgcgtgcaa tecatcttgt tcaatcatge gaaacgatce tcatcetgtc 2520

tcttgatcag atcttgatcc cctgegecat cagatcettg gecggcaagaa agccatccag 2580

tccgettcct
&bf&?@j@‘”&ﬁgﬁﬁtat ¢4 gctcactcaa

at gt gagoaa

tt ccat aggc
cgaaacccga

c tctcctgttc

gtggcgtttt
aagct gggct
tatcgtcttg
aacaggatta
aact acggct
tt cggaaaaa
ttttttgttt
atcttttcta
agaaggcgat
cccattcgcec
ggt ccgccac
tgatattcgg
gcgccttgag
catcctgatc

14



gcttccatcc
gt agccggat
gcaggagcaa

gagtacgtgc tcgctcgatg cgatgtttcg cttggtggtc gaatgggcag 2100
caagcgtatg cagccgccgc attgcatcag ccatgatgga tactttctcg 2160
ggt gagat ga caggagatcc tgccccggca cttcgcccaa tagcagccag 2220

tecettgeeq o ac aacgtcgagc atagctgcgc aaggaacgcec 5280
A fibiad oA SRS

agccacgat

c-Cclegl.cel, 06 agttcattca gggcaccgga cag 2340

tt gacaaaad fahéclgglycclet'dcget gacagccgga acacggecgge at cagagcag 2400

ccgattgtct
cctgegtgea
gatcttgatc

gttgtgccca gtcatagctg aatagcctct ccacccaagc ggccggagaa 2460
atccatcttg ttcaatcatg cgaaacgatc ctcatcctgt ctcttgatca 2520
ccctgcgecca tcagatcctt ggcggcaaga aagccatcca gtttactttg 2580 17 WO

2006/ 014737 - - PCT/US2005/ 025747 * ,..,, 11 It a--11-11 Z-1 -11i 11 .8

411, 41 4,.

attccggttc
cgt gt aat ac

11eebacttbigcMggget tedet aaccltaeagg@edote Cagaace ttt@getcagaggepgcgcc ccagcet ggca

gelractat ¢, 2640 cata .£3agt gl tgg gaagggcgat
gac%%é%%at 2760 éggd%ggg1%“%%%%%%3%%%%9Q%§1%é 28 <211> 2716

<212> DNA <21Bseagpta fopeieale sejuence <220> <223> This i s?’the codon opti ni zed
bovi ne- GHRH expressi on plasm d. <400> 28 ccaccgcggt ggcggccgtc cacccttcgce

accat cctca
agcggt gagg
tatttttaga
catatttggg
ccagcct cga
aggcgccaag
cacctagctg
t cccacggct
accaacagct
at gaaccggc
ggcat ccctg
ccaccagcct

cggyacé@aa at at ggcgac 60 gggtgaggaa tggtggggag ttatttttag

> 2721
aaggigg@@a ggcagcaggt 120 gttggcgctc taaaaataac tcccgggagt
gcygtaggaaticiggsggaeacc 180 caaatatggc gacggttcct cacccgtcgce

t gi,eggccct cggccgggge 240 cgcattcctg ggggccggge ggtgcetcccg
t a@anggct ¢s cggggecyye:iz800 -cify cggetctaclgaget acccg gaggagcggg
cggad.ccgaa ggcccaactc 360 cccgaaccac tcagggtcct gtggacagct
C Cab@gHo@Clac@tggydaect ocdrBrtect da Codcg@tagatgewtgaccet gagcagcggc
CORLAREE! GoGERACELELO. MR, GAGALEREL GudGhagoctan coccatctic
accgcaaggt gctcggccag 540 ctcagcgccc gcaagctcct gcaggacatc
agtEyg g g gttagt e H 600 T FAFERFGYAGI CeT At adfit tt at cggggt
t gacLegiLHcHCagt §eLheg6h ittt ot Garetlegggaagt t gec act ccagt gc
tgtcctaata aaatta

cgc cctg ggggecgggc ggégaggécg7é%gécctcga taaaaggctc cggggecgge 300
ggcggcccac gagctacecqg gaggagceggg aggcgcecaag cggatcccaa ggceccaactce 360
cccgaaccac tcagggtcct gtggacagct cacctagctg ccatggtget ctgggtgtte 420

ttctttgtga tcctcaccet cagcaacagce tcccactget ccccacctec cectttgace 480

ctcaggatgc ggcggtatge agatgccatc ttcaccaaca gctaccggaa ggtgetggge 540

cagctgtccg cccgecaaget gectceccaggac atcatgagca ggcagecaggg agagaggaac 600
caagagcaag gagcataatg aaagcttatc ggggtggcat ccctgtgacc cctccccagt 660
gcctcecteectg gecectggaag ttgccactec agtgcccace agecttgtece taataaaatt 720

aagttgcatc attttgtctg actaggtgtc cttctataat attatggggt ggaggggggt 780
ggtatggagc aaggggcaag ttgggaagac aacctgtagg gctcgagggg gggcccggta 840
ccagcttttg ttcecctttag tgagggttaa tttcgagett ggtcttcecge ttectcegcete 200
actgactcgc tgcgcteggt cgttecggectg cggcgagecgg tatcagctca ctcaaaggceg 960
gtaatacggt tatccacaga atcaggggat aacgcaggaa agaacatgtg agcaaaaggc 1020
cagcaaaagg ccaggaaccg taaaaaggcc gcgttgetgg cgttttteca taggectcege 1080
cccecctgacg agcatcacaa aaatcgacgce tcaagtcaga ggtggcgaaa cccgacagga 1140
ctataaagat accaggcgtt tccccectgga agctcecctcg tgcgctctce tgttecgace 1200
ctgccgetta ccggatacct gtccgecttt ctecccttcgg gaagegtgge getttctceat 1260
agctcacgct gtaggtatct cagttcggtg taggtcgttc gctccaaget gggetgtgtg 1320
cacgaacccc ccgttcagec cgaccgectge gecttatcecg gtaactatcg tcettgagtcece 1380
aacccggtaa gacacgactt atcgccactg gcagcagcca ctggtaacag gattagcaga 1440
gcgaggtatg taggcggtgc tacagagttc ttgaagtggt ggcctaacta cggctacact 1500

agaagaacag tatttggtat ctgcgctctg ctgaagccag ttaccttcgg aaaaagagtt 1560



gcatcatttt gtctgactag gtgtccttct ataatattat

ggagcaaggg gcaagttggg aagacaacct gtagggctcg
ttttgttccc tttagtgagg gttaatttcg aacttggtct
ctcget gegg,d 5990495t © 99ct gcggeg ageggt at ca
acggt t at c., ptpdaatcan.-0ggal.apads aggaaagaac
aaaggccagd” watcgtadhh agheddgcdtt getggegttt
t gacgagcat cacaaaaatc gacgctcaag tcagaggtgg
aagat accag gcgttttccc ctggaagctc cctcgtgege
gcttaccgga tacctgtccg cctttctcce ttcgggaage

9999t ggagg ggggt ggtat 780
agggggcgcc cggtaccagc 840

tccgcttcct cgctcactga 900

gctcactcaa @Hﬂ&ﬁ&%ﬁ§h796o
aaggccagca 1020

at gt gagcaa
ttccat aggc
cgaaacccga
tctcetgttc

gt ggcgcettt

acgct gt agg
accccccgtt
ggt aagacac
gt at gt aggc
aacagtattt

2006/ 014737 P@Ja%@%g%&?&Ztaaalg&a @;adg&a@@; gtcagccl::—lt tcgccgcc:—iai
16. 11 ctcttgatcg:ggcggqg%aa ccgg&g&;%gm %dgg X

gattacgcgc
cgct cagct a
t cgggagegg
t cagcaat at
ccacagt cga
t cgccat gag
agttcggctg
gcttccatcc
gt agccggat
gcaggagcaa
tcccttceceg
agccacgat a
tt gacaaaaa
ccgattgtct
cctgegtgea
gatcttgatc
cagggcttcc
cat aaaaccg

tatctcagtt cggtgtaggt cgttcgctcc aagctgggct
C ageREGacH t GedcgCHe td ccadctR Ggdsaagt tradt ogtredctyg
gactlal.cos. Gacl.ogcagde adcecacl.agl..aacaggalta
ggtgctacag agttcttgaa gtggtggcct aactacggct
ggtrarertfctc eIt grgHacgetatfe P e 1t e iaaasa

cf‘acac

agdadaanay gat ot tasga agatrc
gCoeiscagaE-ghact cetersaysaggCyatc weadgregad

CORacLed A,RAYCALIRABYORBLAULCAG LELALLEHCH
cacgggt agc caacgct at g tcctgata gc gtcc ccac

tg%géicé%é “agc%?&ﬁbgcﬁ’é‘if&té“t T CEHECEE TEL AT ¢
t cacgacgagtatwtt agregct cgggeat Gorigeycotttgay

e]ofeTefoT:Yofotof olMoy oT=Nifo Tof S ok S8 i oXo | Mot oF-To T SO o2 | Mol o) A=) M0
gagtacgtgc tcgctcgatg cgatgtttcg cttggtggtc

cauHt et eragtcHECreat t Gat caef tEdt GEE Ged
ggtgagatgeceagagad-etqot GeLeegoGaycLhdCoacaaa

ctfcagtgac aacg gg.ac C gaac
gc%ﬁé%%%b%ﬁ??cgtcc% 6“5§%gcg%1%32§@ céwm%ga
JaAEEHGET o Teeet PegetegueAgeugyH HeACYYCH S
Ot LPIlPLeCa gLl AUGET.BALRPELt Ll LERCLLARLBS
atccatcttg ttcaatcatg cgaaacgatc ctcatcct

cclFYEeLCa reaFat et 7 ﬁ@@@%ﬁad%céédéﬁﬁ¥%gﬁ
C a@&C GhtarC L gAY YEY CBIC CAYEk YOG & &bdcCC ggdct ©
CCLRAGLLLAG LAAG! ALL00,0AFIA9C IR £ 0L A ARLAG
ctgtccataa aaccgeccag tctagcaact gttgggaagg gcgatcgtgt aatacgactce
actatagggc gaattggagc t
<210> 27
<211> 2716
<212» DNA

<213>» artificial sequence

<220>

<223> This is the codon optimized dog-GHRH expression plasmid.

<400> 27
ccaccgeggt ggeggecgte cgccctegge accatcctea cgacacccaa atatggcgac

gggtgaggaa tggtggggag ttatttttag agcggtgagg aaggtgggca ggcagcaggt
gttggcgctc taaaaataac tcceccgggagt tatttttaga gecggaggaat ggtggacace
caaatatggc gacggttcct caccegtege catatttggg tgtcegcecct cggecgggge
cgcattcctg ggggceggge ggtgetcecg ceccgectecga taaaaggctce cggggecgge
ggcggceccac gagctacecg gaggageggg aggcgccaag cggatcccaa ggcccaactce
cccgaaccac tcagggtcct gtggacaget cacctagetg ccatggtget ctgggtgtte
ttcctggtga tcctcacect cagecagtggt teccactett ceccegecate cctgeccate

agaatccctc ggtatgecaga cgccatcttc accaacaget accggaaggt getgggecag

gqqt _trtrtet

tCCQCCCCCC
caggact at a
cgaccctgcc
ctcatagctc
gt gt gcacga
agm@caaccc
ggagagegag
acact agaag
gHt t ggt ag
aod . -, 9.

cggggtctga
g¥gct gcgaa
gos@agct ct
acccagccgg

gcaggca
cobggcgaac
gagaagaccq

gaatgggcag
t#étttctcg

t @gcagccag
cgtegt ggec
caggt cggt c
at‘éagagcag

ggecggagaa
ctcttgatca

gtttactttg
goet gct gt
gé%(}& cact at

2700

2721

120
180
240
' 300
360
420
480

540

16

1080

1140

1200

1260

1320

1380

1440

1500

1560 18 WO
. P 4T1l

gtit acaagcagca 1620

1680
1740
1800
1860
1920
1980
2040
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agggcgaatt ggagct 2716 <210> 29 <211> 2716 <212> DNA <213> artificial
sequence <220> <223> This is the codon optim zed cat- GHRH expressi on
plasm d. <400> 29 ccaccgcggt ggcggccgtc cgccctcggce accatcctca cgacacccaa

at at ggcgac 60 tgaggaa tggtggggag ttatttttag agcggt t.gggca
ggcagcaggty, ,l, @@6/&8& .cht..s;w,.,L,@@,aapat aac tcccgggagt tattt?‘?ﬂg%ﬁ%bﬂggaat
ggt ggacacc” 80 - ba“d a‘t gdcgachgt t cct cacccgtcge catatttggg tgtccgecct

cggccggggc 240 cgcattcctg ggggccgggc ggtgctcccg cccgectcga taaaaggctc
cggggccggc 300 ggcggcccac gagctacccg gaggagcggg aggcgccaag cggatcccaa
ggcccaactc 360 cccgaaccac tcagggtcct gtggacagct cacctagctg ccat ggtgct
ctgggtgttc 420 ttcctggtga tcctcacccs ssacagtggc tcccactgcet ccccgcecatc
cctgcccct c 488¢tcaganicgueice: gglsabgragactgeeatwtdagegcancaget accggaaggt
gctgggtcag 540 19 WO g 96/0&4737 PCTI US2 9§jgg§747 "'ngpn Jg~:," It It

hgaﬁiaaggag ca aagce atcggg?t ggcatcc ccagtgch

I, iP.1; L I o oy~ %P
It 11 O | 11"tectagtoeft epytioes qé‘&a?(‘j@"t‘%fwag@%af@gaﬁfat?@a?ifijafgcadé% agcagggaga

gagaaaccag 60Q.t-8RgCaAGAE Gal-antnagt.tkiaheggedtsglmalccchg t gacccctce
ccagtgcctc 660 tcct gecect gag agttgcc actcca% gc ccaccagcg{% tgtcctaata

aaattaagtt 728*°FEEtT: atgfttg‘t"g fgacT ey oot tetict*afaatat tat ggggt ggagg
ggggt ggt at 78&ttggtgesgrﬁaag§g: geaa*gtgtgzggggaagta@aiae%tcgglcagggct%g agggggggcc

cggtaccagc 840 . tdcbd HhiChiee ihlaglonng ot pabitedagatsggtes tccgtttcct
cgctcactga 900 «ctcgectgecge tcggtcegttc ggct ggcg ggt at ca gctcactcaa
%98&5 aéﬁ’g%?

aggcggt aat 966"%&3@% Tcé‘iaétc?aga?f’ éaéi‘f c%?@f Hagat-ad dgadé® at gt gagcaa
aaggccagca 1020adccags 2:a@agEC sRGHBACEGt@RAAcAggECgagicteegctgyggt tt tt ccat agge

tcecgeeccce 103%&&@@9@&9@& £:35A22P8L £, 9ACH4L 6AA%.56A94001,09 cgaaacccga
caggactata 11 aagataccag gcgtttcccc ctggaagctc cctcgtgecge tctcecectgttc

cgaccct gcc 126763“‘@”;6% A CEFHaC FRECE YIEBEF LTt Tt Ccd*rieyggadyc gt ggcgettt
ct cat agctc 12@Qtac@@egearcgt;aggccttamtd:agg‘,gaaa@ggaggic&ggattcae@btccgmtscc aagct gggcet

gtgtgcacga 1320 acccecccatt cagcccgac ¢ cqttt atccggigac tatcgtcttg
agt ccaaccc 1380°7gat aacﬁa%gtc ggt'fct a‘f%gt ‘(;:thac?t %cagcgtg ctactggt aacaggatta

gcagagcgag 144@°°C@E1atagtca<gg%gcggs<gett geageagttettygaatgt:gyt gyttt aact acggct

acact agaag 15QgQaagacac gacttatcgc cactggcagc agccactggt aacaggatta gcagagcgag 1440
gtatgtagge ggtgctacag agttcttgaa'gtggtggcct aactacggct acactagaag 1500
aacagtattt ggtatctgcg ctctgctgaa gccagttacc ttcggaaaaa gagttggtag 1560
ctcttgatcc ggcaaacaaa ccaccgctgg tagcggtggt ttttttgttt acaagcagca 1620
gattacgcgc agaaaaaaag gatctcaaga agatcctttg atcttttcta cggggtctga 1680
cgctcagcta gcgctcagaa gaactcgtca agaaggcgat agaaggcgat gecgctgegaa 1740
tcgggagegg cgataccgta aagcacgagg aagcggtcag cccattcgec geccaagcetcet 1800
tcagcaatat cacgggtagc caacgctatg tcctgatage ggtecgccac acccagccgg 1860
ccacagtcga tgaatccaga aaagcggcca ttttccacca tgatattegg caagcaggca 1920
tcgccatgag tcacgacgag atcctcegecg tcgggcatge gegecttgag cctggegaac 1380
agttcggctg gcgcgagcece ctgatgetct tegtccagat catcctgatc gacaagaccg 2040
gctteccatce gagtacgtge tcgctcgatg cgatgtttcg cttggtggtc gaatgggcag 2100
gtagceggat caagcgtatg cagccgecge attgcatcag ccatgatgga tactttcectceg 2160
gcaggagcaa ggtgagatga caggagatcc tgccecggca cttcecgecccaa tagcagccag 2220
tccectteceg cttecagtgac aacgtcgage acagctgcge aaggaacgec cgtecgtggec 2280
agccacgata gccgcegetge ctegtectge agttcattca gggcaccgga caggtceggte 2340
ttgacaaaaa gaaccgggeg ccectgeget gacagecgga acacggcegge atcagagcag 2400
ccgattgtct gttgtgecca gtcatageecg aatagcctet ccacccaagc ggecggagaa 2460
cctgcgtgea atccatcttg ttcaatcatg cgaaacgatc ctcatcctgt ctcttgatca 2520

gatcttgatc ccctgecgeca tcagatcctt ggcggcaaga aagccatcca gtttactttg 2580



aacagtattt ggtatctgcg ctctgctgaa
ctcttgatcc ggcaaacaaa ccaccgctgg
gattacgcgc agaaaaaaag gatctcaaga
cgct cagct é}{@fggaa_gaactcgtca
tcgggagegd, G g L.8-229GACHA0Y
t cagcaat at™ eatgggtaht~caacyct at'g
ccacagt cga t gaat ccaga aaagcggcca
t cgccat gag tcacgacgag atcctcgccg
agttcggct g gcgcgagccc ctgat getct
gcttccatcc gagtacgtgc tcgctcgatg
gt agccggat

gcaggagcaa ggt t ga c%
tcccttceeg ct? fc “at
agccacgat a gcwgsgevgwxetcgttctgc

ttgacaaaaa
ccgattgtct

gaaccgggcg cccct gegcet
gt 2¢pgecca gt cat agccg
cctgegtgeca atﬁggté g ttcaatcatg
gatcttgatc ccetycgocact:tagadect t
2006/ 014737 PCJJ,US2005/ 025747

gccagttacc
tagcggt ggt
agatcctttg
agaaggcgat
aagcggt cag
t cct gat agc
ttttccacca
t cgggcat gc
t cgt ccagat
cgatgtttcg

agttcattca
gacagccgga
aat agcct ct
cgaaacgat c

ggcggcaaga

atgt a ac ggccécacta

tt cggaaaaa
ttttttgttt
atcttttcta
agaaggcgat
cccattcgcc
ggt ccgccac
tgatattcgg
gcgccttgag
catcctgatc
cttggtggtc

c aagg@gft&t cgacﬁagﬁceg&e@@ccaﬂgg@wa Ca&gcg@&atggraajcgga
E%%J§%§¥

cca
aaggaacgcc
gggcaccgga
acacggcggc
ccacccaagc
ct cat cct gt
aagccat cca

£

gagttggtag 1560
acaagcagca 1620
cggggtctga 1680
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acccagccgg
caagcaggca
cct ggcgaac
gacaagaccg
gaat gggcag
tactttctcg
t agcagccag
cgtcgt ggcc
cdtfgt cggt c
at cagagcag
ggccggagaa 2460

ctcttgatca 2520

gtttactttg 2580 20 WO

cagggcttcc caaccttacc agagggcgcc ccagctggca

attccggttc gcibygctgs s 2648gabasaacegirc-clraghetagn caaactgt t gg gaagggcgat

cgtgtaatac gagigagiat 2700 agggcgaatt ggagct 2716

<210> 30 <211> 2739

<212> DNA <21<3:R:c&:{2;§tl d:gbtﬁbc@lc @mmc&cam&z&zx&z%m&bﬂc&u s she codon optim zed

Tl - GHRH expreSS|on
accatcctca
agcggt gagg
tatttttaga
catatttggg
cccgectcga t
aggcgccaag
cacctagctg

cgacacccaa atatggcgac 6

tgtcc ccct C%%

cat ctégt %;ggc ggggc

cggc

ttcctggtga ccctgaccect

cgcatccctc gctacgecga

ctcagcgece gcaagetect

gagcagggag cctgataagce

tcctggecet ggaagttgec

gcatcatttt gtctgactag

ggagcaaggg gcaagttggg

ttttgttccc tttagtgagg
ctcgetgege tcggtegtte
acggttatcc acagaatcag
aaaggccagg aaccgtaaaa
tgacgagcat cacaaaaatc
aagataccag gcgtttccec
gcttaccgga tacctgtccg
acgctgtagg tatctcagtt
acccececgtt cagcccgacce
ggtaagacac gacttatcgc
gtatgtaggc ggtgctacag

aacagtattt ggtatctgcg

gtgaggaaptgg %ggag ttatté:Qag a Qt

gagcagcggc
cgccatctte
gcaggacatc
ttatcggggt
actccagtge
gtgtccttct
aagacaacct
gttaatttcg
ggctgeggeg
gggataacgc
aggccgegtt
gacgctcaag
ctggaagctc
cctttctecee
cggtgtaggt
gctgegectt
cactggcagc
agttcttgaa

ctctgectgaa

240 CCtC
9360 §Gcay

tcccacggcet
accaacagct
atgaaccggce
ggcatccctg
ccaccagcct
ataatattat
gtagggetcg
agcttggtcet
agcggtatca
aggaaagaac
gctggegttt
tcagaggtgg
cctegtgege
ttcgggaage
cgttecgctce
atccggtaac
agccactggt
gtggtggect

gccagttacc

C catt ()ggégl

taaaa

ccectgececte
accgcaaggt
agcagggcga
tgacccctec
tgtcctaata
ggggtggagg
agggggggcec
tccgettect
gctcactcaa
atgtgagcaa
ttccataggce
cgaaacccga
tctectgtte
gtggcgettt
aagctgggcet
tatcgtcttg
aacaggatta
aactacggct

ttcggaaaaa

Haget

ccac

cg@&mesGaagggvenaaﬁw@w3ﬁ®wmeecgaaGGEGGW@agggt@@I
ccatdoH - gClc. £l 9ot Gl g AR Qi agetg

ccatggtget gtgggtgttc

ccagcctctg
gctcggcecag
gcgcaaccag
ccagtgectc
aaattaagtt
ggggtggtat
cggtaccagce
cgctcactga
aggcggtaat
aaggccagca
tcegeccceece
caggactata
cgaccctgcece
ctcatagctc
gtgtgcacga
agtccaaccc
gcagagcgag
acactagaag

gagttggtag

qg%gggg%qgggggccgg& cgccct cgge
ggg gaggaa tggtggggag ttatttttag
aaggﬁgggbﬁ&@gEﬁgﬁaggﬁﬂI?U*“g*ﬂg@éﬁﬁf§9Waﬁaﬁatéﬂh t cccgggagt
gcggﬁg@@ﬁ&mggkggﬁaﬁgﬁwlﬁgtu@@agkakggquaﬁggttQ&i cacccgt ggc
ccggge ggtgetcccg
acccg gaggagcggg

gt ggacagct
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500

1560
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£

ttctttgtga tcctcaccct cagcaacagc
ct caggat gc ggcggt at at cgat gccat ¢
cagct gt ccg cccgcaagct gct ccaggac

Caagagcaa t g act gCaggaa
ctgtgacccgﬁﬁgggg%ga

! o g‘; eCLGL LCLQOG
ccttgtcctd” &t ddaat t'adyt tgc'at c'at
tat ggggt gg

aggggggt gg tat ggagcaa
t cgagggggg gcccggtacc agettttgtt
tcttccgett cctcgetcac tgactcgetg
t cagct cact

t cccact gct
ttcaccaaca
at cct gaaca
ttcgatatca
cct ggaagt t
tttgtctgac
ggggcaagt t
ccctttagtg
cgct cggt cg
t ccacagaat

‘ccccacctcc ccctttgacc 480

gct accggaa ggtgctggcc 540
ggcagoaggg agagaggaac 600

agcttatcggpg

gccact ccag

DL9R690:557 500

gcccaccag 720

taggtgtcct tctataatat 780

gggaagacaa
agggt t aat t

ttcggct gcg
caggggat aa

caaaggcggt aatacggtta
aacat gt gag caaaaggeCacgeasaaggeCIinggRACTJLtet HaAFYFOTYT
09¢LLCRGE L. SELL0ACHAY  CALLCACAAAR ALGOAGHCL &
cgacaggact at aaagatac caggggtttc cccctggaag
t t EEFATET POGEVHC P HET YAt ee Tt Y LY cELITIeT
t t tetBRbAGtGat gotaglagagglatk ot eatghiccgahgta
getgtgtgca caaacceeee, giicageced accoct geag
tt gagt ccaa cccggtaaga cacgac?tat cgccact ggc
t t agesatraytIrtatet rrEC e Feccat aag Rt
gCt B6AGLAG888A6RGtRL L@@t &bcc8eHCICdsgedc

tttttccata
t ggcgaaacc
cgctctcctg
agcgt ggcgce
t ccaagct gg
aactatcgtc
ggt aacagga
cct aact acg

cct gt agggce
t cgagct t gg
gcgagcggt a
cgcaggaaag
gteegct ggeg
aagl cagagg
ctccctegtg
ctéttcggga
gghegt t cge
citat ccggt
agcagccact

g&é8t ggt gg

640

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500

gaagccagtt 1560 21 WO
2006/ 014737 --tECT4U52005/0%§Z4Z . .€,¥1: et PN n JUu . p..p nu, .p ~t
"t...,qu pn ??.@?ﬂ?gﬁﬁﬁ?f%ééﬁéféagﬁéég gg Tagct ¥IYya™t ccggcaaac aaaccaccgce
t ggt agcggt 1620tecged tdhtkdtvgrbittacnagoa tgcagatbacgrege@gaaaaa aaggat ctca
agaagat cct 166QccitOakhitd 6180090016 J0ac90 Lol LclagCIelea gaagaact g

t caagaaggc 1740 gata aa%gc gat gcgct gc gaat cgggag cggcgat acc gt aaagcacg
aggaagcggt 18809 €AY LA L YUY ETHAYE It et CeHgtad Pt ¥acHglyt agccaacgct

at gt cct gat 1860cttagL gYtL VG 2 CAEACL FaFticGJgeRatagistegatcgaadscC agaaaagcgg
ccattttcca 19%9u0%@9g9§ga55mggggaagﬁggxgpgaggg&a;%gagacagg@c gagat cct cg
ccgtcgggca 1980 gcccgectt gagcctggecq aacagttcgg ctggcgcgag cccctgatgce
tcttcgtcca 2080°tat 824t erYy At eyacHAYrITCcHHeIPrcAPIeYagtdtg t gect cgcet cg
atgcgatgtt 2104accdecgedilggtyodiccgoni-gaetcagel-agacyg-gatsaagegt at gcageccgce
cgcattgcat 2160 ca ccat gat atactttc tcggcaggag caaggtgaga tgacaggaga

t cct gcececeg 22§ﬁgg§b%c% 6%8%“%%5 aYycaGE Ed%?écg%tgtﬁﬁégtt%%gt gacaacgt cg
agcacagct g 2280-ttegT ampgeEaT Qe Tt wglvgrgeeagrecacy trattagc ceréyc
tgcagttcat 234fqq.1:cABQ9CACL . LYBLAIGL LSOl £1L-gRCARRALAALLHT

get gacagec 2400 qgaacacqqe 99cal cagag cagecgellg Lol gt tghge

agggcgaatt ggagct

tgcctcgtcc
gcgcccct gc
ccagt cat ag

2716

<210>
<211>
<212>
<213>

29

2716

DNA

artificial sequence

<220>

<223> This is the codon optimized cat-GHRH expression plasmid.

<400> 29

ccaccgeggt ggcggeegtc cgccctegge accatcctca cgacacccaa atatggegac 60

gggtgaggaa tggtggggag ttatttttag agcggtgagg aaggtgggca ggcagcaggt 120
gttggecgcte taaaaataac tcccgggagt tatttttaga gcggaggaat ggtggacacc 180
caaatatggc gacggttcct cacccgtege catatttggg tgtecegecet cggeegggge 240
cgcattcctg ggggecggge ggtgctccecg ceccgectcga taaaaggetc cggggecgge 300
ggcggcccac gagctacccg gaggagcggg aggcgccaag cggatcccaa ggcccaactce 360
cccgaaccac tcagggtcect gtggacaget cacctagetg ccatggtget ctgggtgtte 4290
ttectggtga tectcacces ssacagtgge tcccactgcet ccccgcecatce cctgececte 480

agaatgectc ggtatgcaga tgccatcttc accaacagct accggaaggt gctgggtcag 540

19



tctccaccca agcggccgga gaacctgcgt gcaatccatc ttgttcaatc atgcgaaacg 2520
atcctcatcc tgtctcttga tcagatcttg atcccctgcg ccatcagatc cttggcggca 2580
agaaagccat ccagtttact ttgcagggct tcccaacctt accagagggc ggcacagctg 2640

ot oat ot s MBS Porcooaton attogaget 2730 <o10SHOET G oo

DNA <213> it | £ 'di-am S’eq‘heﬁde‘ “<220> <223> This is the codon optin zed
ovi ne- GHRH expression plasm d. <400> 31 ccaccgcggt ggcggccgtc cgccctcggce
accatcctca cgacacccaa atatggcgac 60 gggtgaggaa tggtggggag ttatttttag
agcggt gagg aaggtgggca ggcagcaggt 120 gttggcgctc taaaaataac tcccgggagt
tatttttaga gcggaggaat ggtggacacc 180 caaatatggc gacggttcct cacccgtcgc

catatttggg t gdc6eaEeCica0ggeCHagget 248 qcatgcadbnah G2gegggeCcyggyc ggt gect cccg
cccgect cga tagaagget %taggggggctgg;gg@gggmcgcgchaqgc%&@%caqagg&tc acGeg gaggagcggg
aggcgccaag cgg%tcccaa ggcccaac cccgaaccac tcagggtcct gtggacagct
cgcct aget g CCBEgerecio gt gygictfctaEscs2orea9tt ceteggtgateriyacdét gagcagcgga
agccaccgca gC&t@ae6afcQeagCaect @48l (o dadeCath aogghacgcoga cgccatcttc
accaacagct aca gaagat cctgg;g ccag 540 22 WO 2006/ 014737 - PCT/ US20051025747
n...~, mr % pag Igcaagttg ggcT ctygt?g??chg agggggggccefggtaccagc . ?2 B f . o
ct gagcgct a ggaatgc,tlcc,tcttttag@a@gﬁeaattecga@qacae%gg@cfaqe&g‘ggfegaa gd@fgaaccag 6D0
gagcagggcg ccl.gatRa0GqdlRt-CH099L:096a1:66CtQ.dBaGELEJEL Coagt gcctc 660
t cct ggccct ggaagttgcc actccagtgce ccacca%cct tgtcctaata aaattaagtt 720
gcatcatttt gt EEGHCtal Gt Q"tgc‘i??att afgcaatg%fé‘"tg té%tgadﬁadgafﬁ'&ébc@ ggfgt ggt at 780
ggagcaaggg (caagti:@gogcangacascasitigi-aggocttcgagggggggee cget accage 840
ttttgttcce ttfaglgaod.gilaaltled. AYeLl 00t 6. LeGaCi&at cged cact ga 900
ctcgctgcge tcggtcgttc ggctgcggecg agcggt at ca gctcact caa aggcggt aat 960
acggttat cc acHGAMCVAGIGH Ut AACHE aGfARRGdaC-Ft GtgUGEHa addyccagca 1020
aaaggccagg aagcegtoaaaaacﬂgg@cgetgtt'rcccgmgg@agtg&&gcclctte&actaaaggia tzegcccccc 1080
t gacgagcat caaccgatatg%tgt tcagggt c((:;@tggcgcgtaggt cgaaag (g:cg a caggactata 1140
aagat accag gcgttttccc ct cctcgtgcgc %ctcc C cgaccctgcc 1200
gcttaccgga taifechJpvcgmegtaM@tq‘fwtttattﬁcg@}gaa&g%fgfgffggﬁe@eﬁamc ct*€at agctc 1260

ggtaagacac gacttatcgc cactggcagc agccactggt aacaggatta gcagagcgag 1440

gtatgtaggc ggtgctacag agttcttgaa gtggtggcct aactacggct acactagaag 1500

aacagtattt ggtatctgcg ctctgctgaa geccagttacc ttcggaaaaa gagttggtag 1560

ctcttgatcc ggcaaacaaa ccaccgetgg tageggtggt ttttttgttt acaagcagca 1620

gattacgcgc agaaaaaaag gatctcaaga agatcctttg atcttttcta cggggtctga 1680

cgctcagcta gcgctcagaa gaactcegtca agaaggcgat agaaggcgat gecgetgcgaa 1740

tcgggagegg cgataccgta aagcacgagg aagcggtcag cccattcgcce gccaagctcet 1800

tcagcaatat cacgggtagc caacgctatg tecctgatage ggtccgccac acccagecgg 1860

ccacagtcga tgaatccaga aaagcggcca ttttccacca tgatattcgg caagcaggca 1920

tcgecatgag tcacgacgag atcctcgeecg tcgggcatge gegecttgag cctggegaac 1980

agttcggetg gecgcecgageec ctgatgetct tecgtccagat catcctgatc gacaagaceg 2040

gcttccatce gagtacgtgce tcgetcgatg cgatgtttcg cttggtggtc gaatgggcag 2100

gtagccggat caagcgtatg cagccgccgce attgcatcag ccatgatgga tactttctcg 2160

gcaggagcaa ggtgagatga caggagatcc tgccccggca cttcgcccaa tagcagccag 2220

tccctteeccg cttcagtgac aacgtcgagc acagctgcge aaggaacgec cgtcgtggece 2280

agccacgata gccgegetge ctcgtectge agttcattca gggcaccgga caggtcggte 2340

ttgacaaaaa gaaccgggcg ccectgeget gacagccgga acacggcegge atcagagcag 2400

ccgattgtct gttgtgccca gtcatagcecg aatagectct ccacccaage ggccggagaa 2460

cctgegtgca atccatcttg ttcaatcatg cgaaacgatc ctcatcctgt ctcttgatca 2520

gatcttgatc ccctgcgeca tcagatcctt ggcggcaaga aagccatcca gtttactttg 2580

20



acgct gt agg
accccccgtt
ggt aagacac

tatctcagtt cggtgtaggt
cagcccgacc gctgcgettt
gatttatcgc cactggcagc

gtatgtagnggg@g%g GAg agttcttgaa

aacagtattt  gg

Al £ H6g,.Ct.Cl gGt.gaa

ctctt gat cd” ggcdadcddd~tcaeeyetHy

gattacgcgc
cgctcagct a
t cgggagegg
t cagcaat at
ccacagt cga
t cgccat gag
agttcggctg
gcttccatcc
gt agccggat
gcaggagcaa
tcccttcecceg
agccacgat a
tt gacaaaaa
ccgattgtct
cctgegtgea

agaaaaaaag gatctcaaga
gcgct cagaa gaact cgtca
cgat accgt a aagcacgagg
cacgggt agc caacgctatg

cgttcgetcc
at ccggt aac
agccact ggt
gt ggt ggcct
gccagttacc
tagcggt ggt
agatcctttg
agaaggcgat
aagcggt cag
t cct gat agc

aagct gggct gtgtgcacga 1320
tatcgtcttg agtccaaccc 1380
aacaggatta gcagagcgag 1440

t t 500
aact acggc ngg&%g%@%gwg

tt cggaaaaa
ttttttgttt
atcttttcta
agaaggcgat
cccattcgcec
ggt ccgeccac

t gaatLoaganaaangc ggenacd thiceracoacctgat attegy

{ CaReardad.aLas) cdae,
gcgcgagccc d?ga gct ct
gagteesttyesregcet cgat g
caagcgtat g cagccgccgce
gggggggﬁg@ caggagat cc
ct tiagt@ac aacgtcgagc
gcegeygctgeicet cgtvect ge
gaagegggcg cccctgegcet

cgatgtttcg
at t gcat cag
t gccccggcea
acagct gcgc
agttcattca
gat agccgga

\{ Eag%gc%é’kt folopde[ofo [of et @ MokcTe
cgtccagat

catcctgatc
cttggtggtc
ccat gat gga
cttcgcccaa
aaggaacgcc

gggcaccgga
acacggcggc

gt KgpbgCIoGaLsgine atdam ot i 2ATRGRE ot escoaCDeEAYC
atcgat cftg ttcaatcatg cgaaacgatc ctcatcctgt

acaagcagca
cggggt ct ga
gcgcet gcgaa
gccaagct ct
acccagccgg
cadgcaggca
cglggcgaac
gacaagaccg
gdaf gggcag
tactttctcg
t agcagccag
cgt cgt ggcc
caggt cggtc
at cagagcag
ggccggagaa
ctcttgatca

1560
1620
1680
1740
1800
1660
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520

gat ctt gat ¢ ccetgagreasteagateedtisggeggoaagacaggeaatsewa gt tsbactttg 2560 23 WO
2006/ 014737 P 00 3leeehila Ldeodiaaad La Sl e 1P "ML IC”
" p 11 11 " %Mf&% ng/ltg%?;lt ,ttitfc‘fch.‘:’gFg ?iJul f”t.a% s E.gua.%? " LLn | r"
LA 00111 1] gH99Cadiatt e CtaEeT T HECaFag eyt ecayct Yica atttcggttc
gcttgct gt c 2640a.Gaj;agadteg: cLeaghe tag gaactghd-ggcgaagggcgadb cgt gt aat ac

gaCt cact a.t 27(2(_9c t;tE:c't g%gg%(éggatct ccgga%(:ctctc27gé§aag<g2c c0>gg<§3gcgg <213105 2725 <212> DNA

<213> artificial seqdBnce 22205 2255 this T i hé codon opti m zed

chi cken- GHRH e3epress hoRtplcasIviucsss a@Osa@@ostcecas ggcceaacte 360
cccgaaccac tcagggtcct gtggacagct cacctagectg ccatggtget ctgggtgtte 420
ttctttgtga tcctcaccct cagcaacagce tceccactget ccccacctec cccetttgace 480
ctcaggatge ggcggtatat cgatgccatc ttcaccaaca gctaccggaa ggtgetggcec 540
cagctgtccg cccgcaaget gectccaggac atcctgaaca ggcagcaggg agagaggaac 600
caagagcaag gagcataatg actgcaggaa ttcgatatca agcttatcgg ggtggcatcce 660
ctgtgacccc tccccagtge ctetceectgge cctggaagtt gecactccag tgceccaccag 720
ccttgtcecta ataaaattaa gttgcatcat tttgtctgac taggtgtcct tctataatat 780
tatggggtgg aggggggtgg tatggagcaa ggggcaagtt gggaagacaa cctgtagggce 840
tcgagggggg gcccggtace agettttgtt cectttagtg agggttaatt tcgagettgg 900
tcttcegett cctegetcac tgactegetg cgecteggteg tteggetgeg gcgageggta 960
tcagctcact caaaggcggt aatacggtta tccacagaat caggggataa cgcaggaaag 1020
aacatgtgag caaaaggcca gcaaaaggcc aggaaccgta aaaaggccgc gttgetggceg 1080
tttttccata ggctccgece ccctgacgag catcacaaaa atcgacgctc aagtcagagg 1140
tggcgaaacc cgacaggact ataaagatac caggcgtttc cccctggaag ctccctegtg 1200
cgctctectg ttecgacect gecgecttace ggatacctgt ccgcecetttcet ccctteggga 1260
agcgtggcge tttctcatag ctcacgctgt aggtatctca gttcggtgta ggtcgttege 1320
tccaagctgg gctgtgtgeca cgaaccccce gttcagecceg accgctgege cttatceggt 1380
aactatcgtc ttgagtccaa cccggtaaga cacgacttat cgeccactggc agcagccact 1440
ggtaacagga ttagcagagc gaggtatgta ggcggtgcta cagagttctt gaagtggtgg 1500
cctaactacg gctacactag aagaacagta gcgetctget gaagccagtt 1560

tttggtatct
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ccaccgcggt
gggt gaggaa
gttggcgcetc

cacat tcor g St

accatcctca
agcggt gagg
tatttttaga
catatttggg

cgccct cggce
ttatttttag

t cccgggagt
cacccgt cgce

gggggceggt c
tggt ggggag
t aaaaat aac

cgacacccaa
aaggt gggca
gcggaggaat
t gt ccgccct

ggtgctcgpg cccgcectcga taaaaggctc
ggcggcccad” frafct ded by gatigdgecdgh aggcgeccaag cgaat cccaa
cccgaaccac tcagggtcct gtggacagct cacctagctg ccat ggccct

tttgtgctge
cgcgt caggc
ct gagcgcac
gacgaggccg
cagt gcct ct
aattaagttg
gggt ggt at g
ggt accagct
gct cact gac
ggcggt aat a
aggccagcaa
ccgcccccct
aggact at aa
gaccct gccg
t cat agct ca
t gt gcacgaa
gt ccaacccg
cagagcgagg
cact agaaga

2006/ 014737 PCT/ U§a200c§c{ 025 cca ac tagecegege cct q; caggcat 2340
caCegdt got=°dgcyyt éfct gt?:fgtfg?tttg "fécf " @aagcagcag
at eemsacag'awagasttesctt@ttgaaaat @ﬁqatcmt@a@c@@&@ctggggagt ctgac

aagh £84,628.4830069RL A JRaggeRal Gk {4 Qa6 CHaat
ccaagct ct't

gtg‘icéaéﬁéﬁaté‘étt‘ff%o“gcéac?&ﬁg ctdyc
aageggeoatstdttitgCaepat tggat@ttb@gyga 20t tsaage aggeat

aQQQQ&EQ@Q&@%gﬁoch£ ggcoagsa

gcaaacaaac
gaaaaaaagg
cgct cagaag
gat accgt aa
acgggt agcc
gaat ccagaa
cacgacgaga
cgcgagcccc

t gaccct gac ctccggaagc
gccacgccga cggcatcttc agcaaggcct accgcaagct
gcaact acct gcacagcctg atggccaagc gcgtgggcag
ageLtedgafapigadl aagedqd atwgegoegegeri togdedogit
CCtgnggtcéCt gtagaagt.gat cgcggcgcggga%aaa ata aggatc?‘gcaag(g:a(é Jt
ca cattttg tctgactag tgtccttcta taatattatg
gaterag gt wemts t9gyefacatiac At cCr ey e e
: t &agigtﬁ&C%aticBagi @tastg%agt &g@@stta&ccﬁ&a@%ta?@%&tgg&
C cgct c cqg g a gc at ca
cg‘gt":"?icaatttg %fcgé:gag a Eté@ggaagtﬁé g%ggmg ngaa jaaca
AAYYTCIGYR-BTCTY FAFEAIYYECHCHt Dgamtggegttttd
gacgagcat &,acRa8 4. 2L9C1 LA LAYALILHHG
agat accagg cgtttccccc tggaagctcc ctcgtgcgcet
ct f%éif&ijEﬁa?ag%f&ﬁ?f%giaéi?éﬁfgchtEQF?fﬁ?9cﬁ5f°t%aéﬁjgﬁ32iéijéij
CyetgtaggitcatBiLagict @cggtgitaggbegtdocyabaea
COESGEAN] £ ARGELAGREN. LLAGOEG LA LLRAGLAREL
gtaagacacg act atcgcc act ggcagca gccactgg a
t atagteagtfcye grget Herwear gttt gaatf ragt ggecrd
acagicadgtd ﬂa'@ﬁcﬁ&&&a%gﬁtct &E@&Eﬁaqa@a&é%%%&aa@%

cact gcagcc tgccacccag

agcacgagga agcg gtcagc ccattcgccg 1800

2atGErAry 19%9&%9@%1%@

teglegeaal.. coQacatg
tgatgctctt cgtccagatc atcctgatcg
gcaattccgg ttcgettget gtccataaaa ccgecccagtc tagcaactgt tgggaaggge

gatcgtgtaa tacgactcac tatagggcga attggagct

<210>
<211>
<212>
<213>

31

2716

DNA

artificial sequence

<220>

<223> This is the codon optimized ovine-GHRH expression plasmid.

<400> 31
ccaccgeggt ggecggecgte cgeccctegge accatectca cgacacccaa atatggegac

gggtgaggaa tggtggggag ttatttttag ageggtgagg aaggtgggca ggcagcaggt
gttggcgctce taaaaataac tccecgggagt tatttttaga gecggaggaat ggtggacace

caaatatggc gacggttcct caccegtege catatttggg tgtcecgecct cggecggggce

cgcattcctg ggggecggge ggtgectcceg cccgcctega taaaaggetc cggggccgge
ggcggceccac gagctacceg gaggagcggg aggcgccaag cggatcccaa ggcccaacte
cccgaaccac tcagggtect gtggacaget cacctagetg ccatggtget gtgggtgtte
ttectggtga cectgaccct gagcagegga agccacggca gcctgcccag ccagceccctg

aggatcccta ggtacgccga cgccatcttc accaacagct acaggaagat cctgggccag

at at ggcgac 60
ggcagcaggt 120
ggt ggacacc 180

EBR5EREEE 500

ggcccaactc 360
gtgggtgttc 420
cccacccttc 480
cct gggccag 540
cggact ggga 600
gaeccctccc 660
gigstaataa 720

gg9t ggaggg 780

gbdlgggccc 840
cogettcctc 900

cicactcaaa 960
a tgrgagcaaa 1020
t eeat aggct 1080
gaaacccgac 1140
ctcctgttcc 1200
tfdtgctttc 1260
agot¢ gggctg 1320
ajegtcttga 1380
acaggattag 1440
at®facggcta 1500
t #ggaaaaag 1560 24 WO

tagc_tcttgatccg

attacgcgca
gct cagct ag

cgggageggce
cagcaat atc
cacagt cgat
cgccat gagt
gtt cggct gg

2700

2739

60
120
180
240
300
360
420
480

540
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acaagaccgg cttccatccg agtacgtgct
aat gggcagg t agccggat ¢ aagcgt at gc
actttctcgg caggagcaag gtgagatgac

agcagccagt ccct

cccgc ttcagtgaca
g..c¢9cact gce

----- N

gtcgtggccéyﬁég .
aggt cggt ct caaaaag”aaﬁﬁg gy e

t cagagcagc
gccggagaac
tcttgatcag
tttactttgc

cgattgtctg ttgtgcccag
ctgcgtgcaa tccatcttgt
atcttgatcc cctgcqccat
agggcttccc aaccttacca

cgct cgat gc
agccgecgcea
aggagat cct
acgt cgagca
tcgtcctgca
ccctgegetg
t cat agccga
t caat cat gc
cagatccttg

gagggcgccc

gatgtttcgc
tt gcat cagc
gccccggceac
cagct gcgeca
gttcattcaq
acagccggaa
at agcctctc
gaaacgat cc
gcggcaagaa
cagct ggcaa

ttggtggtcg 2100
cat gatggat 2160
ttcgcccaat 2220

rPRRRBRE 2540

cacggcggca 2400
cacccaagcg 2460
tcatcctgtc 2520
agccat ccag 2580
ttccggttcg 2640

cttgctgtcc gtgt aat acg 2700

at SQARLLH 6ga Lot %ﬁg&t@ﬁﬁia&tﬂcgeggag@aﬁgﬁ%&Eﬁ

actcactata gaattgt%g%ctt2725 <3%Q3t33<§§%%3wgz <212> DNA <213>
artificial %ﬁ S SLHH0L LTILTHILTY Phe ¥ed plasmid for Horse
GHRH. <400> quw@anggeggmcg@@ggecg$@wxgc@eﬁeggcmaéGﬂ@cct@h cgacacccaa

at at ggcgac 6
ggcagcaggt
ggt ggacacc
cggccggggc
€gggggcggc
ggcccaactc

ctgggtgttc
ccctttgacc
ggtgctgggc
~i..p:: 9 a
at cat gagca
ggggt ggcat
agt gcccacc
cttctataat
aacct gt agg

cag:ggw@tgg;@a $ 99t.0909a0.. L& at dtd iA% RGLYYI0a0E aaggt gggca
126 t ggcgctc taaaaataac tcccgggagt tatttttag% gcggaggaat

gt
186729 CHARIATYFE® FATHYTt TELITCHRYTGyc otatatt t t gt ccgcect
240 cregeat dcatdagy gYHCeogetggl gedcoeageeregact cga t aaaaggct c

300 gﬁgﬁ& C&&%ugéggagggggmaggggccqgg cggat cccaa

L g SPSI0GHEAE.
360 cccgaaccac tcagggtcct gtggacagct cacctagctg ccat ggt get
ccccacctcc

A20°9THLET ELEEFA FETLITHCLET 2 CHGEHAAYCELEEHCt HEE
gat accggaa

486k aqdet A 96 g;g&g@ta&cg@cgaga{tgﬁ&a@cctctac&a&caama
240,220 0 A0 DL Lo sealaZli REIOULZRIAL:, O

P h O, At A U T eI g gt ¢y Eccgcaagct gct gcaggac
gg@ag@agggmagagageaa®U60@weaagﬁgvgag:gageaVaaE@Oaaagcttatc
CCGCtththJ@é:gac&Q;cg&G&QEggcccﬁﬁgqqqag&CétGJcs&gtgctg&Qaggcgg@@. ttgccactce
agccttgtcc taataaaatt 720 aag ttgcatc attttgt actaggtgtc

atfﬁ?@ﬁﬁbf“@ﬁﬁ@b@ﬁ@@?m7ﬁﬁ“*:ﬁiﬁf 6ﬁﬁc“&§§§ﬁgcéég t t gggaagac
JCECGRGHY FIGUGEC CQgha: BhOcssegagedtdtagastdcecst t taY t gagggt t aa

n-n.., n.;

tttcgagett goLLLLECHG. LG CARLS O actaqr

aacaggatta gcagagcgag 1440
gtatgtaggc ggtgctacag agttcttgaa gtggtggcct aactacggct acactagaag 1500
aacagtattt ggtatctgcg ctctgctgaa gccagttacc ttcggaaaaa gagttggtag 1560
ctcttgatcc ggcaaacaaa ccaccgectgg tagcggtggt ttttttgttt acaagcagca 1620
gattacgcgc agaaaaaaag gatctcaaga agatcctttg atcttttcta cggggtctga 1680
cgctcagcta gcgctcagaa gaactcgtca agaaggcgat agaaggcgat gegcetgcgaa 1740
tcgggagegg cgataccgta aagcacgagg aagcggtcag cccattcecgcecc gecaagcetcet 1800
tcagcaatat cacgggtagc caacgctatg tcctgatage ggtccgccac acccageegg 1860
ccacagtcga tgaatccaga aaagcggcca ttttccacca tgatattcgg caagcaggca 1920
tcgccatgag tcacgacgag atcctcgeeg tegggecatge gocgecttgag ccetggegaac 1980
agttcggetg gcgcgagece ctgatgctcet tcogtccagat catcctgatc gacaagaccg 2040
gcttccatce gagtacgtge tcgetcecgatg cgatgtttceg cttggtggtc gaatgggcag 2100
gtagccggat caagcgtatg cagccgccge attgcatcag ccatgatgga tactttcteg 2160
gcaggagcaa ggtgagatga caggagatcc tgccccggca cttcgcccaa tagcagccag 2220
tcectteceg cttcagtgac aacgtcgagc acagctgcge aaggaacgcc cgtcgtggcce 2280
agccacgata gccgegetge ctegtectge agttcattca gggcaccgga c¢aggtcggte 2340
ttgacaaaaa gaaccgggcg cccctgcget gacagccgga acacggcggce atcagagcag 2400
ccgattgtct gttgtgccea gtcatagcecg aatagectcet ccacccaage ggccggagaa 2460
cctgcgtgeca atccatcttg ttcaatcatg cgaaacgatc ctcatcctgt ctcttgatca 2520
gatcttgatc ccctgcgcca tcagatcctt ggcggcaaga aagccatcca gtttactttg 2580
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act gact cgc
gt aat acggt
cagcaaaagg

cccect gacsvggg’ggg%?a aaat cgacgc

ct at aaaga

ctgccgett a’
agct cacgct

cacgaacccc
aacccggt aa
gcgaggt at g
agaagaacag
ggt agct ct t

cagcagatta
t ct gacgctc
gcgaat cggg
gctcttcagce
gccggecaca
aggcat cgcc
cgaacagttc
gaccggcttc
ggcaggt age
t ct cggcagg
gccagt ccct

t ggccagcca
cggtctt gac
agcagccgat

gagaacct gc
gat cagat ct

tgcgctcggt cgttcggcetg
t at ccacaga at caggggat
ccaggaaccg t aaaaaggcc

cggcgagcgg
aacgcaggaa
gcgttgctgg
t caagt caga
agctccctcg
ctcccttcgg
taggtcgttc
gccttatccg

ggt ggcgaaa
tgcgctctcc
gaagcgt ggc
gct ccaagct
gt aact at cg

accagdegiL,.t ce6ecl 9da
echgat'atet-'gt Ecgectt
gtaggtatct cagttcggtg
ccgttcagcc cgaccgctgce
gacacgactt atcgccactg gcagcagcca ctggtaacag
t aggcggtgc tacagagttc ttgaagtggt ggcctaacta
t atddsggtataa&t GeQah@t@cLicgRag@Catcist@cettbagy
gal cegacaa acaaaccace gl gataqed gtaatiilLl,
cgcgcagaaa daaaggatCt caagaagatc ctttgatctt
agerEgectiragaagaact cgt caagaag gcgat agaag
agcggcgat a ccgtaaagca cgaggaagcg gtcagcccat
aagg%p@ggg gt agccaacg ctatgtcctg atagcggtcc
gt cgat gaat ccagaaaagc ggccattttc caccatgata
at Ayt cacfcme gagecect cgccgt cggg cat gcgcgcec
ggcl@ggcgcg agcccctgat gctcttcgtc cagatcatcc

gctttctcat
gggctgtgtg
tcttgagtcc
gat t agcaga
cggct acact
azaaagagt t
t gi,§ t acaag
ttctacgggg
g€’dat gcgcet
t cgccgccaa
gcaacaccca
t t gggaaagc
tt gagcct gg
t gat cgacaa

catzrgagtas ot getrcgein ey ati gegeiry ctrdsege bagy<t ggt cgaat g

cggai.caagc gtatgcagcc gccgcattge atcagccatg
ageaaggtgacgadstn cAgGEas gatt et GCRecaGgyCa ity
teegacilea, %E%%C A269L . £ 029€AGANE, S 950683092
cgatagccgc gctgectcgt cctgcagttc attcagggca
EELCLCiek:t-(lvmoivie [0 leavteach ko loavies v roion: (o o oae forzboc oz (0]
t gtGiglhgbacGeCeagk6ates AGER GRR BEcGBLClELAGE:

gtgcaatecca tctigitcaa tcatgcgaaa cgatcct cat
tgat cccet §oegecatcaga 1 cett ggcgy caagaaagec

at ggat act t
cceaat agca
acgegccgtcg
ccggacaggt
gcdYycat cag
caagcggccg
ccpgtctett
atccagttta

t at cagct ca ctcaaaggcg 960
agaacat gt g agcaaaaggc 1020
cgtttttcca taggctccgc 1080

PR

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520

2500 26 WO

2006/ 014737 POFIASIS2OPE¢#ORE Poaaqysnagadsccay” Jopdeeckya/asetetactfcagyy ctt cccaacc
ttaccagagy 9cCgeses&adtealddcaallhc0otieQat dfqdbdlokigiccakaa aaccgecccag

t ct agcaact

DNA <213> art

Ot 9090209, 9Cgal ot gl aatacgacte, 2700 210> 3§, <211 2721
cgcgtcagge gccacgccga cggcatcttec agcaaggcct accgcaagct cectgggecag 540
ctgagcgcac gcaactacct gcacagcctg atggccaage gcgtgggcag cggactggga 600
gacgaggccg agcccctgag ctgataagct tatcggggtg gcatcecctgt gaccectcece 660
cagtgcctct cctggccetg gaagttgeca ctccagtgecc caccagectt gtcctaataa 720
aattaagttg catcattttg tctgactagg tgtccttcta taatattatg gggtggaggg 780
gggtggtatg gagcaagggg caagttggga agacaacctg tagggctcga gggggggccce 840
ggtaccagct tttgttccct ttagtgaggg ttaatttcga gettggtctt ccgettccte 9500
gctcactgac tcgctgcget cggtcgttcg gectgeggecga gecggtatcag ctcactcaaa 960
ggcggtaata cggttatcca cagaatcagg ggataacgca ggaaagaaca tgtgagcaaa 1020
aggccagcaa aaggccagga accgtaaaaa ggccgcgttg ctggegtttt tccataggct 1080
ccgecccect gacgagecatc acaaaaatcqg acgctcaagt cagaggtgge gaaacccgac 1140
aggactataa agataccagg cgtttcccce tggaagectcc ctegtgeget ctectgttcece 1200 -
gaccctgceceg cttaccggat acctgtcecge ctttctecect tcgggaageg tggegettte 1260
tcatagctca cgetgtaggt atctcagttc ggtgtaggtc gttcgctcca agectgggetg 1320
tgtgcacgaa ccceccegttce agcccgaccg ctgcgectta tccggtaact atcgtettga 1380
gtccaacccg gtaagacacg acttatcgcc actggcagca gceccactggta acaggattag 1440
cagagcgagg tatgtaggcg gtgctacaga gttcttgaag tggtggccta actacggeta 1500
cactagaaga acagtatttg gtatctgcgc tctgctgaag ccagttacct tcggaaaaag 1560
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<220> <223> This is the codon optimzed Human- GHRH expressi on pl asm d.
<400> 34 ccaccgcggt ggcggccgtc cgccctcgge accatcctca cgacacccaa at at ggcgac

60 gggtgaggaa tggtggggag ttatttttag agcggt gagg aaggtgggca ggcagcaggt 120
gt t ggcgct c tcccgggagt tatttttaga gcggaggaat t cacc 180
caaat at gggwgggogéﬁg‘it“cacccgtcgc catatttggg tgtccgccct P@%&%ﬁ@d@ﬁgﬂmo
cgcattcctg” g@@gcégggdmggt“getCC‘Cg cccgcectcga taaaaggctc cggggccgge 300
ggcggcccac gagctacccg gaggagcggg aggcgccaag cggatcccaa ggcccaactc 360
cccgaaccac tcagggtcct gtggacagct cacctagctg ccatggtgct ctgggtgttc 420
ttctttgtga tcctcaccct cagcaacagc tcccactgct ccccacctcc ccctttgacc 480
ct caggat gc ggcggt at gc agatgccatc ttcaccaaca gataccggaa ggtgctgggc 540
cagctgtccg cce@e@&gettctgﬁtcgeaggaeaaat:ﬁa;tcg;asgegaggg@erageaggga agegagcaac 600
caagagcgag gagcataat 9. agaget tate ggaatadeat eqot gtdage. cefgeccagt 660
gcctctcctg gececctggaag ttgccactcc agtgcccacc a ccttgtcc taat aaaatt 720
aagttgcatc at giEGiet gctaisftagg!cgﬁa@a‘tPicw%fﬁaa%ﬂagga‘{af—aaﬁag‘g’g@fg g¢&8gggggt 780
ggt at ggagc aagggggaaggggigg@gaag@&aaa&%ggaggggg&wgﬁggggg gggeccggta 840
ccagcttttg ttgga(a:tcggtg % ggttaa tttcgagctt g %t cttccge tteetcgetc 900
act gact cgc t gcége cggt G F e HGEGEIgG T A CAGEE TS et Caaaggeg 960
gt aat acggt tatce:eﬂeagaacaqtecaggggfaﬁgaaa@ga@t&g'g&accaqaram{tg@gc ag¥aaaaggc 1020
cagcaaaagg CCIQPARGEJetARRAAGGLE PCdtdAed Q;Qch&Egt L&&G&@: taggctccgec 1080
ccccctgacg agcat cacaa aaaacgacgc tcaagdtcaga aaa cccgacagga 1140
ct at aaagat acEHgYeYt f’ttf‘i?&té%é‘l’:@ad‘éfc‘ég‘i‘ffg&?& &géccﬁﬁ‘&cgt‘tc% T t gt ccgace 1200
ctgccgctta ccgegadareictigt€egebdstoce bR eRithC gyotgaagogitgges getavt ct cat 1260
aget cacget ot aaglalel. aght Cogkt.! A0GLEAN L6..IGLLCARNRL. 0006t Ot L 1320
cacgaacccc ccgt tcagcc caaccgctgc gccttatccg gtaactatcg tcttgagtcc 1380
aacccggt aa gacHEFaws rr29at9eiye dHwertpeg eneeHgceac eyt ameswst gétfagcaga 1440
gcgaggt atg tagg;eggatggecc&ae@gagggtgacx Ega@g;tggsgctg@emg@aaegcac cgget acact 1500

agaagaacag tatftggtat ctgcgct (c:tc G lagccag _ttaccttc agagtt 1560

ggt agct ct t gatcg’gjg : (?gta ccc“agcc g(t: tggfq;aagatg oottt %? gﬁgt acaag 1620 27 WO
2006/ 014737 Pﬂ@%@@@ﬁ@?@?&hﬁcgfsmc ceckgegpty Fcagc,cggna caggagqeca . 2400:: 1 1111...::
11..... n... tq;a':gagca-gc cgalttgtotg QEg-:l_-gcccag x:cgtalgccga g-t Jchrﬁ@aclcea;g;:d I 2&@90393-'[ ta

cgcgcagaaa aaaaggatct caagaagatc ctttgatctt ttctacg ? 1680 tctgacgctc
agct agcgcet ca@&é‘ﬁ‘&aé&ftqé‘ijfcééé‘gfé‘af@‘gbéﬁéttc%@:aéd“ﬁ%t@:af @&‘:@tc? 17#0 gcgaatcggg
agcggcgat a ccgtaaage attgagyaagaragtoagoet ek Qg egocaas 1860

tttactttgc agggcttccc aaccttacca gagggcgcce cagctggcaa ttceccggttceg 2640

cttgctgtce ataaaaccgc ccagtctagc aactgttggg aagggcgatc gtgtaatacg 2700

actcactata gggcgaattg gagct 2725

<210> 33

<211> 2700

<212> DNA

<213> artificial sequence

<220>
<223> This is the optimized plasmid for Horse GHRH.

<400> 33
ccaccgeggt ggeggecgte cgccctegge accatcctca cgacacccaa atatggcgac 60

gggtgaggaa tggtggggag ttatttttag agcggtgagg aaggtgggca ggcagcaggt 120
gttggcgectc taaaaataac tcccgggagt tatttttaga gcggaggaat ggtggacacc 180
caaatatggc gacggttcct cacccgtcgce catatttggg tgtccgecct cggeccgggge 240
cgcattcctg ggggecggge ggtgctcccg cccgectcga taaaaggctc cggggcecggce 300
ggcggcccac gagctacccg gaggagcggg aggcgccaag cggatcccaa ggeccaactce 360
cccgaaccac tcagggtcoct gtggacagct cacctagctg ccatggtget ctgggtgttce 420
ttctttgtga tcctcaccct cagcaacagce tcccactget ccccacctce ccctttgace 480

ctcaggatgc ggcggtatgc agatgccatc ttcaccaaca gctaccggaa ggtgctgggce 540
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gctcttcagc aatatcacgg gtagccaacg
gccggccaca gt cgat gaat ccagaaaagc
aggcat cgcc at gagt cacg acgagat cct

cgaacagtt g agcccct gat
gaccggcttéﬁggﬁ%@gggiancgtg@tquh
ggcaggt agc™ ¢gdat tadde “ot 4t gcagtt
t ct cggcagg agcaaggt ga gat gacagga
gccagtccct tcccgettca gtgacaacgt
t ggccagcca cgat agccgc gctgcecctcgt cctgcagttc attcagggca
cggtcttgac aaaaagaacc gggcgcccct gcgctgacag ccggaacacg
agcagccgat t gtwtgictgtccgeneagtgadsaagesgadt agscedsclenase
gagaacctgc gt geaal.era,lehiolhean. ) £al.0e0aaa, 0 £eleal.
gat cagatct tgatcccctg cgccatcaga tccttggcgg caagaaagcc
ctttgcaggg ct ECEEHET It ERET HGHIG YUFTECaye tyycaariee
ct gt ccat aa aaefzg6&EAg i Gia)edaGlyt Jitt Gepgaag tht oG dseadbogde
act at agggc g aattg% gaat 2121 §2g;'c0a>ac<§5ta<2 ;Lc>ag%c3295gggc§c291 >
sequence <2285 2933 GGiendE For “an” anal og Dovi ne
gccat ggt gc t gEgergttet ttce{tftteq:Egg@tsﬁaaatfe@tﬂgﬁc@ecttcg‘&g@&@@g’q ct¥ecacggc
tccctgecct CCeAGCRLLt PeQeatfehlerL GodARECGH-a88CHM L, CagEaacage
t accgcaagg tgctc gcca caa ctcc tg % gacat catgaaccqg

ct cagcgee c
cagcagggcg aglygd 5“8@ gé%ﬂﬁa F Gt

ctatgtcctg
ggccattttc
cgccgt cggg
gctcttegtc
cgat gcgatg
gccgcatt gc
gat cct gccc
cgagcacagc

at agcggt cc gccacaccca
caccat gata ttcggcaagc
cat gcgcgcc ttgagcctgg
cagat cat ¢cc
tttcgettgg
at cagccatg
cggcacttcg
t gcgcaagga

at ggat act t
cccaat agca
acgcccgt cg
ccggacaggt
gcggcat cag
caagcggccg
cetgtctett
atccagttta
ggtfcgettg
aatacgact c

<213>

rEafeEdRite

RH sequence.

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700
artificial

<400> 35

60

120

180

BHE9° <fD> 36 <211> 225

<212> DNA <213a>acaa4rabq tqamaalcg geqa@ncc@gtti@@oaatwfz@@xa&w@nc908@ or an anal og
ovi ne GHRH Segﬂ@ﬂ&@gawﬁégg?aéﬁmﬂ:&§£Qg£9§w9£899gkgkgqgtt@ﬁngtg accctgaccc

t gagcagcgg aagccacggc 60 28 WD 2006/ 014737 - PCT/ US2005/ 025747

ctataaagat accaggcgtt tccccctgga agctcccteg tgecgectctec tgttccgace 1200
ctgccgetta ccggatacct gtccgecttt ctccecttcgg gaagegtggce getttctcat 1260
agctcacgct gtaggtatct cagttcggtg taggtcgttc gectccaaget gggetgtgtg 1320
cacgaacccce ccgttcagcc cgaccgetge gecttatccg gtaactatcg tcttgagtce 1380
aacccggtaa gacacgactt atcgccactg gcagcagcca ctggtaacag gattagcaga 1440
gcgaggtatg taggcggtgc tacagagttc ttgaagtggt ggcctaacta cggctacact 1500
agaagaacaqg tatttggtat ctgcgctctg ctgaagccag ttaccttcgg aaaaagagtt 1560
ggtagctctt gatccggcaa acaaaccacc gctggtagcg gtggtttttt tgtttacaag 1620
cagcagatta cgcgcagaaa aaaaggatct caagaagatc ctttgatctt ttctacgggg 1680
tctgacgcetc agctagecgct cagaagaact cgtcaagaag gcgatagaag gcgatgcgcet 1740
gcgaateggg ageggcegata ccgtaaagca cgaggaagcg gtcagcccat tcgecgccaa 1800
gctcttcage aatatcacgg gtagccaacg ctatgtcctg atagecggtcc gccacaccca 1860
gccggecaca gtcgatgaat ccagaaaagc ggccattttc caccatgata ttcggcaage 1920
aggcatcgcc atgagtcacg acgagatcct cgeecgteggg catgcgcgec ttgagectgg 1980
cgaacagttc ggctggegeg ageccctgat getcettegte cagatcatcc tgatcgacaa 2040
gaccggcttc catccgagta cgtgcteget cgatgegatg tttegettgg tggtcgaatg 2100
ggcaggtagc cggatcaagc gtatgcagcc gccgcattgc atcagccatg atggatactt 2160
tctcggcagg agcaaggtga gatgacagga gatcctgccc cggcacttcg cccaatagca 2220
gccagtccct tceccgcttca gtgacaacgt cgagcacage tgcgcaagga acgcccgteg 2280
tggccageca cgatagccge getgecctegt cctgcagttc attcagggca ccggacaggt 2340
cggtcttgac aaaaagaacc gggcgcccct gcgctgacag ccggaacacg gcggcatcag 2400
agcagccgat tgtctgttgt gcccagtcat agccgaatag cctctccacc caageggecg 2460
gagaacctgc gtgcaatcca tcttgttcaa tcatgcgaaa cgatcctcat cctgtetctt 2520
gatcagatct tgatcccctg cgccatcaga tecttggegg caagaaagcc atccagttta 2580
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lrre 21"": 124 1V iVbIVv:"" Li" 11" | .n 1l i 1 - ", ;;" M.A 7M.,"'
c. ;!':.As J "' r wagcctgccca gccagcccct gaggat ccct aggtacgccg acgccatctt
caccaacagc 120 tacaggaaga tcctgggcca gctgagcgct aggaagctcc tgcaggacat

cat gaacag agggcg agaggaacca ggagcagggc gcctg 225 <210>
37 <211> 3?%2@4&%%§ﬁDNA <243z ,.artificial sequence <228§§E§§§é&%%ﬁuence for
an anal og CHi ke’ BHRR s&fubhcB” <400> 37 gccatggtge tctgggtget ctttgtgatc
ctcatcctca ccagcggcag ccactgcagc 60 ctgcctccca gccctccecctt caggat gcag
aggcacgt gg acgccatctt caccaccaac 120 tacaggaagc tgctgagcca gctgtacgcc
aggaaggt ga tgcaggacat catgaacaag 180 cagggcgaga ggatccagga gcagagggcc
aggct gagct gataagcttg cgatgagttc 240 ttctaa 246 <210> 38 <211> 190 <212>
DNA <213> art kftiseisad ctsaquecnct@ccagéaéﬁk@cc@%wgdﬂmdccedgctcmiqd gaguence of hunan
gr ow h hOf rmn@t pcgltXa Aé L cccaq tctag%ggt t%@gag%ggcgg.gg@gt aaga(égagzcgagﬁ)g; ct CCCC&gt g
cctctcctgg ccctggaagt tgccactcca 60 gtgcccacca gccttgtcct aataaaatta
agttgcatca tttjgtctga ctaggtgtcc 120 ttctataata ttatggggtg gaggggggtg

gt at ggagca aggggcaagt tgggaagaca 180 acctgtaggg 190 <210> 39 <211> 55
<212> DNA <2132Zar¥%ficial sequence <220> <223> Nucleic acid sequence of
human growt h Rormone %* UTR™<400> 39 caaggcccaa ctccccgaac cact cagggt
cctgtggaca gcf@&tctag ctgcc 55 <210>

<223> Thisis the& codon optimized Human-GHRH expression plasmid.

<400> 34
ccaccgeggt ggcggccgte cgeccctegge accatcctca cgacacccaa atatggegac 60

gggtgaggaa tggtggggag ttatttttag agcggtgagg aaggtgggca ggcagcaggt 120
gttggcgectc taaaaataac tcccgggagt tatttttaga gcggaggaat ggtggacacc 180
caaatatggc gacggttcct cacccgtcge catatttggg tgtccgccct cggccggggce 240
cgcattcctg ggggccgggce ggtgctcececg ccegectcga taaaaggcte cggggecgge 300
ggcggcccac gagctacccg gaggagcggg aggcgccaag cggatcccaa ggcccaacte 360
cccgaaccac tcagggtcct gtggacagcet cacctagctg ccatggtgcet ctgggtgtte 420
ttctttgtga tcctcaccct cagcaacagc tcccactgct ccccacctee ccctttgacc 480

ctcaggatgc ggcggtatgc agatgccatc ttcaccaaca gctaccggaa ggtgctggge 540

cagctgtccg cccgcaaget gctgcaggac atcatgagca ggcagcaggg agagagcaac 600
caagagcgaqg gagcataatg aaagcttatc ggggtggcat ccctgtgacc cctccccagt 660
gcctctectg gecctggaag ttgccactec agtgcccacc agecttgtee taataaaatt 720

aagttgcatc attttgtctg actaggtgtc cttctataat attatggggt ggaggggggt 780
ggtatggagc aaggggcaag ttgggaagac aacctgtagg gctcgagggg gggcccggta 840
ccagcttttg ttccctttag tgagggttaa tttcgagctt ggtcttecge ttectcgcete 900
actgactcgec tgcgcteggt cgttcggetg cggcgagegg tatcagctca ctcaaaggcg 860
gtaatacggt tatccacaga atcaggggat aacgcaggaa agaacatgtg agcaaaaggc 1020
cagcaaaagg ccaggaaccg taaaaaggcc gecgttgetgg cgtttttcca taggctccge 1080
cccecetgacyg agcatcacaa aaatcgacgce tcaagtcaga ggtggcgaaa cccgacagga 1140
ctataaagat accaggcgtt tccccctgga agctcectcg tgcgetctec tgttcegacc 1200
ctgcegetta ccggatacct gtccgecttt cteccttegg gaagecgtgge getttctceat 1260
agctcacgcet gtaggtatct cagttcggtg taggtcgttc gctccaaget gggctgtgtg 1320
cacgaacccc ccgttcagece cgaccgectge gecttatccg gtaactatcg tcttgagtce 1380
aacccggtaa gacacgactt atcgccacté gcagcagcca ctggtaacag gattagcaga 1440
gcgaggtatg taggcggtgc tacagagttc ttgaagtggt ggcctaacta cggctacact 1500
agaagaacag tatttggtat ctgcgctctg ctgaagccag ttaccttcgg aaaaagagtt 1560

ggtagctctt gatccggcaa acaaaccacc gctggtageg gtggtttttt tgtttacaag 1620
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<211> 782 <212> DNA <213> artificial sequence <220> <223> Nucleic acid
sequence of a plasmd pUC 18 origin of replication <400> 40 tcttccgctt
cctcgctcac tgactcgectg cgetcggtcg ttcggcectgecg gcgagecggta 60 29 WO 20061014737

e V'r "G 1L I TR b ekt 1T N

WL

Gageheact mgaaaggeggt aatacggtta t ccacagaat caggggat aa

cgcaggaaag
gttgctggeg
aagt cagagg
ctccctcegtg
cccttcggga
ggt cgttcgc
cttatccggt

agcagccact 540 % gt aacagga ttagcagagc gag tt at gt at ggcggt gctoa cagagttctt
a

gaagt ggt gg 600°TEPAATPREY® GCFALSE fRF HahIaEaTT 2 " Freydt at & geget ct get
gaagccagtt 660ctcacet koggaas aaageagi tggricagekabitgasdoceggcaasme aaaccaccge
tggtagcggt 728a@%9££§L£L££tE&EQQ@@%&Qm&%@QQ&&%QQt&aﬁégﬁaééﬁ aaggatctca
agaagat oot 78 t 182 <210> 41 11> 5 <212> DNA <213> artificial
sequence <220¥°¥EIPI3ITHFEI PYRRECTFIH76% ATER9BT AEIAYI%i t&° <400> 41 tcctc 5
30 3997175V Egal&&328409@2&5 agcccctgat gctcttcgtc cagatcatcc tgatcgacaa 2040

gaccggcttc catccgagta cgtgctcget cgatgcgatg tttegettgg tggtcgaatg 2100

ggcaggtagc cggatcaagc gtatgcagcc gccgcattge atcagccatg atggatactt 2160

tctcggcagg agcaaggtga gatgacagga gatcctgccc cggcacttcg cccaatagca 2220

gccagtcecct tccegcttca gtgacaacgt cgagcacagc tgcgcaagga acgcccgteg 2280

tggccagcca cgatagccge gctgcectcegt cctgecagttc attcagggca ccggacaggt 2340

cggtcttgac aaaaagaacc gggcgcccct gcgctgacag ccggaacacg gcggcatcag 2400

agcagccgat tgtctgttgt gcccagtcat agccgaatag cctctccacc caagcggccg 2460

gagaacctgc gtgcaatcca tcttgttcaa tcatgcgaaa cgatcctcat cctgtctett 2520

gatcagatct tgatcccctg cgccatcaga tccttggcgg caagaaageC atccagttta 2580

ctttgcaggg cttcccaacc ttaccagagg gcgccccagc tggecaattce ggttcgettg 2640

ctgtccataa aaccgcccag tctagcaact gttgggaagg gecgatcgtgt aatacgactce 2700

actatagggc gaattggagc t 2721

<210> 35

<211> 225

<212> DNA

<213> artificial sequence

<220>

<223> Sequence for an analog bovine GHRH sequence.

<400> 35

gccatggtge tgtgggtgtt cttcectggtg accctgacce tgagcagcgg ctcccacgge 60

tccectgecct cccagectet gegecatccet cgetacgecg acgeccatctt caccaacage 120

taccgcaagg tgctcggcca gctcagcgcc cgcaagctcce tgcaggacat catgaaccgg 180

cagcagggcg agcgcaacca ggagcaggga gcctgataag cttge 225

<210> 36

<211> 225

<212> DNA

<213> artificial sequence

<220>

<223> Sequence for an analog ovine GHRH sequence.

<400> 36

gccatggtge tgtgggtgtt cttcctggtg accctgacce tgagcagcgg aagccacgge 60

AL Mell ol o Noee e

atgtgag Chadaggcca gcaaaaggcc
tttttccata ggctccgccc ccctgacgag
240 tggcgaaacc cgacaggact ataaagatac
300 cgctctcctg ttccgaccct gccgcecttacc ggatacct gt
360 agcgtggcge tttctcatag ctcacgctgt aggtatctca
420s9c{secaagreteegry: gubtgtigt ges@gadeseTtctigtarsaygc ety
48Q...A8GL ALHYLL: L1PAULCCARLEL GYI3R0ALAcHACt tab

170" “aAd
180

aggaaccgt a
cat cacaaaa
caggcgtttc

aaaaggccgc
at cgacgctc
cccct ggaag
ccgectttct
gttcggtgta
accgct gcgce
cgccact ggc
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agcctgccca gccageccct gaggatccct aggtacgccg acgeccatctt caccaacage 120

tacaggaaga tcctgggcca gctgagcgct aggaagctcc tgcaggacat catgaacagg 180

cagcagggcg agaggaacca ggagcagggc gcctgataag cttge 225
<210> 37

<211> 246

<212> DNA

<213> artificial sequence

<220>
<223> Sequence for an analog chicken GHRH sequence.

<400> 37

gccatggtgce tétgggtgct ctttgtgatc ctcatcctca ccagcggecag ccactgcage 60
ctgcctecca geectcectt caggatgcag aggcacgtgg acgccatctt caccaccaac 120
tacaggaagc tgctgagcca gectgtacgcec aggaaggtga tccaggacat catgaacaag 180

cagggcgaga ggatccagga gcagagggcc aggctgagct gataagettg cgatgagttc 240

ttctaa 24¢
<210> 38

<211> 190

<212> DNA

<213> artificial sequence

<220>
<223> Nucleic acid sequence of human growth hormone poly A tail.

<400> 38
gggtggcatc cctgtgacce ctccecccagtg cctctectgg cectggaagt tgecactceca 60
gtgcccacca gcecttgtect aataaaatta agttgcatca ttttgtctga ctaggtgtcec 120

ttctataata ttatggggtg gaggggggtg gtatggagca aggggcaagt tgggaagaca 180

acctgtaggg 130
<210> 39

<211> 55

<212> DNA

<213> artificial sequence

<220>

<223> Nucleic acid sequence of human growth hormone 5' UTR

<400> 39

caaggcccaa ctccccgaac cactcagggt cetgtggaca getcacctag ctgec 55
<210> 40

<211> 782

<212> DNA

<213> artificial sequence

<220>

<223> Nucleic acid sequence of a plasmid pUC-18 origin of replication
<400> 40

tctteegett cetegetcac tgactcgetg cgeteggteg tteggetgeg gegageggta 60
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o
tcagctcact caaaggcggt aatacggtta tccacagaat caggggataa cgcaggaaag 120
aacatgtgag caaaaggcca gcaaaaggcc aggaaccgta aaaaggccge gttgctggeg 180
tttttccata ggctecgece cecctgacgag catcacaaaa atcgacgctc aagtcagagg 240
tggcgaaacc cgacaggact ataaagatac caggcgtttc cccctggaag ctcecctcegtg 300
cgctcteetg ttecgacect gecegettace ggatacctgt ccgectttet cectteggga 360

agcgtggcge tttctcatag ctcacgetgt aggtatctca gttcggtgta ggtegttege 420
tccaagetgg getgtgtgea cgaaccccce gttcagececg accgectgege cttatceggt 480
aactatcgtc ttgagtccaa cccggtaaga cacgacttat cgccactggc agcagecact 540

ggtaacagga ttagcagagc gaggtatgta ggcggtgcta cagagttctt gaagtggtgg 600

cctaactacg gctacactag aaggacagta tttggtatct gcgctctgect gaagccagtt 660
accttcggaa aaagagttgg tagctcttga tceggcaaac aaaccacegce tggtageggt 720
ggtttttttg tttgcaagca geagattacg cgcagaaaaa aaggatctca agaagatcect 780
tt 782
<210> 41

<211> 5

<212> DNA

<213> artificial sequence

<220>
<223> This is a NEO ribosomal binding site

<400> 41
tecte 5
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